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1RYHPEHU�����

,&6���������������������

(QJOLVK�YHUVLRQ

%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���6SHFLILFDWLRQV�IRU�SDYLQJ
JUDGH�ELWXPHQV

%LWXPHV�HW�OLDQWV�ELWXPLQHX[���6SpFLILFDWLRQV�GHV�ELWXPHV
URXWLHUV

%LWXPHQ�XQG�ELWXPHQKDOWLJH�%LQGHPLWWHO���$QIRUGHUXQJHQ
DQ�6WUD�HQEDXELWXPHQ

7KLV�(XURSHDQ�6WDQGDUG�ZDV�DSSURYHG�E\�&(1�RQ����6HSWHPEHU������

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
6WDQGDUG�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG�ZLWKRXW�DQ\�DOWHUDWLRQ��8S�WR�GDWH�OLVWV�DQG�ELEOLRJUDSKLFDO�UHIHUHQFHV�FRQFHUQLQJ�VXFK�QDWLRQDO
VWDQGDUGV�PD\�EH�REWDLQHG�RQ�DSSOLFDWLRQ�WR�WKH�&HQWUDO�6HFUHWDULDW�RU�WR�DQ\�&(1�PHPEHU�

7KLV�(XURSHDQ�6WDQGDUG�H[LVWV�LQ�WKUHH�RIILFLDO�YHUVLRQV��(QJOLVK��)UHQFK��*HUPDQ���$�YHUVLRQ�LQ�DQ\�RWKHU�ODQJXDJH�PDGH�E\�WUDQVODWLRQ
XQGHU�WKH�UHVSRQVLELOLW\�RI�D�&(1�PHPEHU�LQWR�LWV�RZQ�ODQJXDJH�DQG�QRWLILHG�WR�WKH�&HQWUDO�6HFUHWDULDW�KDV�WKH�VDPH�VWDWXV�DV�WKH�RIILFLDO
YHUVLRQV�

&(1�PHPEHUV�DUH�WKH�QDWLRQDO�VWDQGDUGV�ERGLHV�RI�$XVWULD��%HOJLXP��&]HFK�5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH�
,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�8QLWHG�.LQJGRP�
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&HQWUDO�6HFUHWDULDW��UXH�GH�6WDVVDUW��������%������%UXVVHOV

�������&(1 $OO�ULJKWV�RI�H[SORLWDWLRQ�LQ�DQ\�IRUP�DQG�E\�DQ\�PHDQV�UHVHUYHG
ZRUOGZLGH�IRU�&(1�QDWLRQDO�0HPEHUV�
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&�����3HWUROHXP
SURGXFWV��OXEULFDQWV�DQG�UHODWHG�SURGXFWV��WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�11,�

7KLV�(XURSHDQ�6WDQGDUG�VKDOO�EH�JLYHQ�WKH�VWDWXV�RI�D�QDWLRQDO�VWDQGDUG��HLWKHU�E\�SXEOLFDWLRQ�RI�DQ
LGHQWLFDO�WH[W�RU�E\�HQGRUVHPHQW��DW�WKH�ODWHVW�E\�0D\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO
EH�ZLWKGUDZQ�DW�WKH�ODWHVW�E\�0D\������

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH
IROORZLQJ�FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$XVWULD��%HOJLXP��&]HFK
5HSXEOLF��'HQPDUN��)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ�
1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ��6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�

,Q�WKLV�VWDQGDUG��$QQH[HV�$�DQG�%�DUH�QRUPDWLYH�DQG�$QQH[HV�&�DQG�'�DUH�LQIRUPDWLYH��$Q
$�GHYLDWLRQ�LV�LQGLFDWHG�LQ�$QQH[�=%�
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� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�WKH�SURSHUWLHV�DQG�UHOHYDQW�WHVW�PHWKRGV�IRU�SDYLQJ�JUDGH
ELWXPHQV�ZKLFK�DUH�VXLWDEOH�IRU�XVH�LQ�URDG�FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�DQG�ZKLFK�DUH�REWDLQHG
E\�UHILQLQJ�SURFHVVHV�IURP�SHWUROHXP�FUXGH�RLOV�

3DYLQJ�JUDGH�ELWXPHQV�LQ�WKLV�(XURSHDQ�6WDQGDUG�DUH�GLYLGHG�LQWR�WKUHH�JURXSV�RI�JUDGHV�

�D� *UDGHV�GHVLJQDWHG�E\�QRPLQDO�SHQHWUDWLRQ�DW�����&�IURP����î�����PP�WR�����î�����PP�
VSHFLILHG�E\�SHQHWUDWLRQ�DW�����&�DQG�VRIWHQLQJ�SRLQW��7DEOH����

�E� *UDGHV�GHVLJQDWHG�E\�QRPLQDO�SHQHWUDWLRQ�DW�����&�IURP�����î�����PP�WR�����î�����PP�
VSHFLILHG�E\�SHQHWUDWLRQ�DW�����&�DQG�G\QDPLF�YLVFRVLW\�DW�����&��7DEOH����

�F� *UDGHV�GHVLJQDWHG�DQG�VSHFLILHG�E\�NLQHPDWLF�YLVFRVLW\�DW�����&�IRU�VRIW�ELWXPHQV��7DEOH����

127(��)RU�WKH�SXUSRVHV�RI�WKLV�(XURSHDQ�6WDQGDUG��WKH�WHUP�³��P�P�´�LV�XVHG�WR�UHSUHVHQW�WKH�PDVV�IUDFWLRQ�

� 1RUPDWLYH�UHIHUHQFHV

7KLV�(XURSHDQ�6WDQGDUG�LQFRUSRUDWHV�E\�GDWHG�RU�XQGDWHG�UHIHUHQFH��SURYLVLRQV�IURP�RWKHU
SXEOLFDWLRQV��7KHVH�QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH
SXEOLFDWLRQV�DUH�OLVWHG�KHUHDIWHU��)RU�GDWHG�UHIHUHQFHV��VXEVHTXHQW�DPHQGPHQWV�WR�RU�UHYLVLRQV�RI
DQ\�RI�WKHVH�SXEOLFDWLRQV�DSSO\�WR�WKLV�(XURSHDQ�6WDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\
DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV�WKH�ODWHVW�HGLWLRQ�RI�WKH�SXEOLFDWLRQ�UHIHUUHG�WR
DSSOLHV�

(1�����6DPSOLQJ�ELWXPLQRXV�ELQGHUV�

(1�������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�QHHGOH�SHQHWUDWLRQ�

(1�������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�VRIWHQLQJ�SRLQW���5LQJ�DQG�%DOO
PHWKRG�

(1��������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�VROXELOLW\�

(1��������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�WKH�)UDDVV�EUHDNLQJ�SRLQW�

(1��������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���3UHSDUDWLRQ�RI�WHVW�VDPSOHV�

(1��������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�NLQHPDWLF�YLVFRVLW\�

(1��������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�G\QDPLF�YLVFRVLW\�E\�YDFXXP
FDSLOODU\�

(1����������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�WKH�SDUDIILQ�ZD[�FRQWHQW���3DUW���
',1�PHWKRG�

(1����������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�WKH�SDUDIILQ�ZD[�FRQWHQW���3DUW���
$)125�PHWKRG�

(1����������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�WKH�UHVLVWDQFH�WR�KDUGHQLQJ�XQGHU
LQIOXHQFH�RI�KHDW�DQG�DLU���3DUW����57)27�PHWKRG�
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(1����������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�WKH�UHVLVWDQFH�WR�KDUGHQLQJ�XQGHU
LQIOXHQFH�RI�KHDW�DQG�DLU���3DUW����7)27�PHWKRG�

(1����������%LWXPHQ�DQG�ELWXPLQRXV�ELQGHUV���'HWHUPLQDWLRQ�RI�WKH�UHVLVWDQFH�WR�KDUGHQLQJ�XQGHU
LQIOXHQFH�RI�KHDW�DQG�DLU���3DUW����5)7�PHWKRG�

(1��������3HWUROHXP�SURGXFWV���'HWHUPLQDWLRQ�RI�IODVK�DQG�ILUH�SRLQWV���&OHYHODQG�RSHQ�FXS�PHWKRG
�,62������������

(1��������3HWUROHXP�SURGXFWV�DQG�OXEULFDQWV���'HWHUPLQDWLRQ�RI�IODVK�SRLQW���3HQVN\�0DUWHQV
FORVHG�FXS�PHWKRG��,62������������

(1�,62�������&UXGH�SHWUROHXP�DQG�OLTXLG�RU�VROLG�SHWUROHXP�SURGXFWV���'HWHUPLQDWLRQ�RI�GHQVLW\�RU
UHODWLYH�GHQVLW\���&DSLOODU\�VWRSSHUHG�S\NQRPHWHU�DQG�JUDGXDWHG�ELFDSLOODU\�S\NQRPHWHU�PHWKRGV
�,62�������������

(1�,62�������3HWUROHXP�SURGXFWV���'HWHUPLQDWLRQ�DQG�DSSOLFDWLRQ�RI�SUHFLVLRQ�GDWD�LQ�UHODWLRQ�WR
PHWKRGV�RI�WHVW��,62�����������&RU���������

� 6DPSOLQJ

6DPSOHV�RI�EXON�SURGXFWV�VKDOO�EH�WDNHQ�DV�GHVFULEHG�LQ�(1�����$Q\�DGGLWLRQDO�QDWLRQDO
UHTXLUHPHQWV�IRU�VDPSOLQJ�VKDOO�EH�VHW�RXW�LQ�GHWDLO�RU�VKDOO�EH�UHIHUUHG�WR�LQ�D�QDWLRQDO�DQQH[�WR�WKLV
6WDQGDUG�

7HVW�VDPSOHV�VKDOO�EH�WDNHQ�IURP�WKH�EXON�VDPSOHV��DQG�SUHSDUHG�IRU�WHVWLQJ��DV�GHVFULEHG�LQ
(1�������

� 3URSHUWLHV�DQG�WHVW�PHWKRGV

��� 3DYLQJ�JUDGHV�IURP����������PP�WR�����������PP�SHQHWUDWLRQ

127(��7KH�VSHFLILFDWLRQV�DUH�VHSDUDWHG�LQ�WZR�SDUWV�

���3URSHUWLHV�DQG�UHODWHG�WHVW�PHWKRGV�
���6SHFLDO�QDWLRQDO�FRQGLWLRQV�DQG�UHODWHG�WHVW�PHWKRGV�

����� 3URSHUWLHV

������� *HQHUDO

3URSHUWLHV�DQG�UHODWHG�WHVW�PHWKRGV�DUH�JLYHQ�LQ�7DEOH����:KHQ�WHVWHG�E\�WKH�PHWKRGV�JLYHQ�LQ
7DEOH����WKH�YDULRXV�SDYLQJ�JUDGHV�VKDOO�FRPSO\�ZLWK�WKH�OLPLWV�VSHFLILHG�LQ�WKDW�WDEOH�

6SHFLDO�FRQVLGHUDWLRQV�DSSO\�WR�WZR�RI�WKH�SURSHUWLHV�JLYHQ�LQ�7DEOH����VHH���������DQG���������

������� 5HVLVWDQFH�WR�KDUGHQLQJ

7KH�UROOLQJ�WKLQ�ILOP�RYHQ�WHVW��57)27���(1����������DQG�WKH�URWDWLQJ�IODVN�WHVW��5)7���(1���������
DUH�FRQVLGHUHG�WR�EH�HTXLYDOHQW�PHWKRGV��+RZHYHU��IRU�UHIHUHH�SXUSRVHV��WKH�57)27�VKDOO�EH�XVHG�
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������� )ODVK�SRLQW

)ODVK�SRLQW�VKDOO�EH�GHWHUPLQHG�E\�WKH�&OHYHODQG�RSHQ�FXS�PHWKRG��(1��������IRU�QRUPDO
VSHFLILFDWLRQ�SXUSRVHV�

127(��7KH�3HQVN\�0DUWHQV�FORVHG�FXS�PHWKRG��VHH�(1��������FDQ�EH�XVHG�WR�LQYHVWLJDWH�SRVVLEOH�FRQWDPLQDWLRQ�EXW�LV
OLNHO\�WR�JLYH�ORZHU�YDOXHV�

����� 6SHFLDO�QDWLRQDO�FRQGLWLRQV

������� *HQHUDO

6SHFLDO�QDWLRQDO�FRQGLWLRQV�DUH�VWDWHG�LQ�$QQH[�$��FODXVH�$����(DFK�FRXQWU\�QRPLQDWHG�WKH
SURSHUWLHV�DSSURSULDWH�WR�WKDW�FRXQWU\��$Q\�VXFK�SURSHUWLHV�QRPLQDWHG�E\�D�FRXQWU\�DUH�REOLJDWRU\�LQ
WKDW�FRXQWU\�

7KH�SURSHUWLHV�DQG�UHODWHG�WHVW�PHWKRGV��JLYHQ�LQ�7DEOH�$����SURYLGH�IRU�GLIIHUHQW�FOLPDWLF��WUDIILF�DQG
RWKHU�FRQGLWLRQV�DFURVV�(XURSH�

6SHFLDO�FRQVLGHUDWLRQV�DSSO\�WR�WZR�RI�WKH�SURSHUWLHV�JLYHQ�LQ�7DEOH�$����VHH���������DQG���������

������� 3DUDIILQ�ZD[�FRQWHQW

:KHUH�WKLV�SURSHUW\�LV�DGRSWHG��ERWK�WHVW�PHWKRGV��VHH�(1���������DQG�(1����������DQG
FRUUHVSRQGLQJ�OLPLWV�DUH�VSHFLILHG�DV�HTXDO�DOWHUQDWLYHV��DV�JLYHQ�LQ�7DEOH�$����DQG�WKH�VXSSOLHU�RQ
UHTXHVW�VKDOO�GHWHUPLQH�WKH�YDOXH�LQ�DFFRUGDQFH�ZLWK�RQH�RI�DOWHUQDWLYH�PHWKRGV�RI�KLV�FKRLFH�

������� 5HVLVWDQFH�WR�KDUGHQLQJ��LQFUHDVH�LQ�VRIWHQLQJ�SRLQW

7KH�WKUHH�RSWLRQV�DUH�VHSDUDWH�DOWHUQDWLYHV��DQG�HDFK�FRXQWU\�SRVVLEO\�FKRVH�RQO\�RQH�RI�WKHP
GHSHQGLQJ�RQ�LWV�FOLPDWH�WR�DVVLVW�LQ�FRQWUROOLQJ�UXWWLQJ�GHIRUPDWLRQ�DQG�FUDFNLQJ�RI�DVSKDOW�PL[HV�

2SWLRQV���DQG���DUH�SURYLGHG�WR�SHUPLW�FRXQWULHV�ZLWK�YHU\�KRW�FOLPDWHV�WR�VSHFLI\�SURSHUWLHV�ZKLFK
ZLOO�DVVLVW�LQ�FRQWUROOLQJ�UXWWLQJ�GHIRUPDWLRQ�RI�DVSKDOW�

��� 3DYLQJ�JUDGHV�IURP�����������PP�WR�����������PP�SHQHWUDWLRQ

127(��7KH�VSHFLILFDWLRQV�DUH�VHSDUDWHG�LQ�WZR�SDUWV�

���3URSHUWLHV�DQG�UHODWHG�WHVW�PHWKRGV�
���6SHFLDO�QDWLRQDO�FRQGLWLRQV�DQG�UHODWHG�WHVW�PHWKRGV�

����� 3URSHUWLHV

������� *HQHUDO

3URSHUWLHV�DQG�UHODWHG�WHVW�PHWKRGV�DUH�JLYHQ�LQ�7DEOH����:KHQ�WHVWHG�E\�WKH�PHWKRGV�JLYHQ�LQ
7DEOH����WKH�YDULRXV�SDYLQJ�JUDGHV�VKDOO�FRPSO\�ZLWK�WKH�OLPLWV�VSHFLILHG�LQ�WKDW�WDEOH�

������� 5HVLVWDQFH�WR�KDUGHQLQJ

7KH�UROOLQJ�WKLQ�ILOP�RYHQ�WHVW��57)27���(1����������DQG�WKH�URWDWLQJ�IODVN�WHVW��5)7���(1���������
DUH�FRQVLGHUHG�WR�EH�HTXLYDOHQW�PHWKRGV��+RZHYHU��IRU�UHIHUHH�SXUSRVHV��WKH�57)27�VKDOO�EH�XVHG�
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