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(QJOLVK�YHUVLRQ

7H[WLOHV���6DPSOLQJ�RI�ILEUHV��\DUQV�DQG�IDEULFV�IRU�WHVWLQJ

7H[WLOHV�±�(FKDQWLOORQDJH�GHV�ILEUHV��GHV�ILOV�HW�GHV�pWRIIHV
HQ�YXH�GHV�HVVDLV

7H[WLOLHQ�±�3UREHQDKPHQ�YRQ�)DVHUQ��*DUQHQ�XQG�WH[WLOHQ
)OlFKHQJHELOGHQ�I�U�3U�IXQJHQ

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

&(1�PHPEHUV�DUH�ERXQG�WR�FRPSO\�ZLWK�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV�ZKLFK�VWLSXODWH�WKH�FRQGLWLRQV�IRU�JLYLQJ�WKLV�(XURSHDQ
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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������7H[WLOHV�DQG�WH[WLOH�SURGXFWV��
WKH�VHFUHWDULDW�RI�ZKLFK�LV�KHOG�E\�%6,�

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\�-DQXDU\�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW�WKH�ODWHVW
E\�-DQXDU\������

,W�LV�UHODWHG�WR�,62������7H[WLOH�ILEUHV�±�6RPH�PHWKRGV�RI�VDPSOLQJ�IRU�WHVWLQJ

$FFRUGLQJ�WR�WKH�&(1�&(1(/(&�,QWHUQDO�5HJXODWLRQV��WKH�QDWLRQDO�VWDQGDUGV�RUJDQL]DWLRQV�RI�WKH�IROORZLQJ
FRXQWULHV�DUH�ERXQG�WR�LPSOHPHQW�WKLV�(XURSHDQ�6WDQGDUG��$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�

,QWURGXFWLRQ

1R�VLQJOH�WHFKQLTXH�RI�VDPSOLQJ�FDQ�EH�GHYLVHG�WKDW�ZLOO�VHUYH�LQ�DOO�FLUFXPVWDQFHV��6DPSOLQJ�IURP�D�EDOH�RI
FRWWRQ��IRU�H[DPSOH��SUHVHQWV�SUREOHPV�TXLWH�GLIIHUHQW�IURP�WKRVH�HQFRXQWHUHG�LQ�VDPSOLQJ�IURP�D�FRQVLJQPHQW�RI
\DUQ�SDFNDJHV��ZKLOH�VDPSOLQJ�IURP�D�FDUG�ZHE�LV�DJDLQ�GLIIHUHQW�IURP�HLWKHU�

7KH�VDPSOHV�DUH�JHQHUDOO\�WDNHQ�DV�WKH�VKLSSLQJ�XQLWV�PDNLQJ�XS�D�ORW��VXFK�DV�EDOHV�RI�ILEUH��FDVHV�RI�\DUQ��UROOV
RI�IDEULF��RU�FDUWRQV�RI�JDUPHQWV�RU�RWKHU�ILQLVKHG�SURGXFWV��$GHTXDWH�VDPSOLQJ�IRU�DFFHSWDQFH�WHVWLQJ�UHTXLUHV
WDNLQJ�LQWR�DFFRXQW�QRW�RQO\�WKH�YDULDELOLW\�EHWZHHQ�WKH�ODERUDWRU\�VDPSOHV�EXW�DOVR�WKH�YDULDELOLW\�EHWZHHQ�WKH
ODERUDWRU\�WHVW�VDPSOHV�DQG�EHWZHHQ�WKH�WHVW�VSHFLPHQV�

7KH�REMHFWLYH�RI�VDPSOLQJ�PD\�YDU\�ZLWK�WKH�SXUSRVH�IRU�ZKLFK�WKH�WHVW�PHWKRG�LV�XVHG��7KH�REMHFWLYH�RI�VDPSOLQJ
IRU�DFFHSWDQFH�WHVWLQJ�LV�WR�REWDLQ�PDWHULDO�ZKLFK�ZLOO�HVWLPDWH�ZLWKRXW�ELDV�D�SURSHUW\�RI�WKH�ORW�EHLQJ�HYDOXDWHG
DQG�ZKLFK�DOORZV�PDNLQJ�D�GHFLVLRQ�RQ�ZKHWKHU�WR�DFFHSW�RU�UHMHFW�D�ORW�ZLWK�UHDVRQDEOH�SURGXFHUV�DQG�FRQVXPHUV
ULVNV�ZKHQ�WKH�DFFHSWDEOH�TXDOLW\�OHYHO�DQG�WKH�OLPLWLQJ�TXDOLW\�OHYHO�DUH�DW�UHDOLVWLF�OHYHOV��7KHUH�DUH�QRUPDOO\�PDQ\
ZD\V�WR�HVWLPDWH�WKH�SURSHUW\�RI�LQWHUHVW�WR�D�VSHFLILHG�GHJUHH�RI�SUHFLVLRQ��7KH�PRVW�HFRQRPLFDO�ZD\�WR�GR�VR�ZLOO
GHSHQG�RQ�WKH�UHODWLYH�VL]H�RI�WKH�VRXUFHV�RI�YDULDELOLW\�DVVRFLDWHG�ZLWK�VDPSOLQJ�WKH�ODERUDWRU\�VDPSOHV�

$�VHOHFWLRQ�RI�PHWKRGV�LV�WKHUHIRUH�SUHVHQWHG��LOOXVWUDWLQJ�WHFKQLTXHV�WKDW�KDYH�EHHQ�IRXQG�DFFHSWDEOH�LQ�PHHWLQJ
WKH�FRPPRQHU�W\SHV�RI�SUREOHP�HQFRXQWHUHG�LQ�VDPSOLQJ�IRU�WKH�DVVHVVPHQW�RI�ILEUH��\DUQ�RU�IDEULF�TXDOLW\�
0HWKRGV�SHFXOLDU�WR�WKH�UHTXLUHPHQWV�RI�UHVHDUFK�DUH�QRW�LQFOXGHG��QRU�DUH�VXFK�VSHFLDO�WHFKQLTXHV�DV�KDYH�WR�EH
XVHG��IRU�H[DPSOH��LQ�VDPSOLQJ�RI�ZRRO�IURP�WKH�IOHHFH��RU�FRWWRQ�IURP�WKH�VHHG�
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��6FRSH

7KLV�(XURSHDQ�6WDQGDUG�VSHFLILHV�VHYHUDO�PHWKRGV�IRU�SUHSDULQJ�ODERUDWRU\�VDPSOHV�RI�ILEUHV��\DUQV�RU�IDEULFV�DQG
SUHVHQWV�D�OLPLWHG�WUHDWPHQW�RI�WKH�SUREOHP�RI�GUDZLQJ�VSHFLPHQV�IRU�WHVWLQJ�

7KH�SULQFLSOH�RI�HDFK�PHWKRG�LV�JLYHQ�DW�WKH�EHJLQQLQJ�RI�WKH�FODXVH�GHDOLQJ�ZLWK�WKH�PHWKRG�

,W�LV�QRW�SRVVLEOH�IRU�WKH�FRYHUDJH�RI�HDFK�LQGLYLGXDO�SURFHGXUH�WR�EH�IXOO\�FRPSUHKHQVLYH��LQ�PDQ\�LQVWDQFHV��WKH
VHOHFWLRQ�RI�WHVW�VDPSOHV�RU�WHVW�VSHFLPHQV�LV�QHFHVVDULO\�FRYHUHG�E\�WKH�DSSURSULDWH�PHWKRG�RI�WHVW�

7KH�VHOHFWLRQ�RI�OHQJWK�ELDVHG�VDPSOHV�LV�QRW�ZLWKLQ�WKH�VFRSH�RI�WKLV�VWDQGDUG��QRU�DUH�SDUWLFXODU�SURFHGXUHV�IRU
GHWHUPLQDWLRQ�RI�FRPPHUFLDO�ZHLJKWV�RU�PRLVWXUH�FRQWHQW�

$QQH[�$�DQG�WKH�WDEOHV�DUH�JLYHQ�LQ�WKLV�VWDQGDUG�IRU�JHQHUDO�JXLGDQFH�LQ�GHWHUPLQLQJ�WKH�VL]H�RI�WKH�WHVW�VDPSOH
WR�EH�WDNHQ�LQ�RUGHU�WKDW�WKH�GHWHUPLQHG�VDPSOH�PHDQ�KDV�JLYHQ�FRQILGHQFH�OLPLWV�

��'HILQLWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG�WKH�IROORZLQJ�GHILQLWLRQV�DSSO\�

����ODERUDWRU\�VDPSOH��6DPSOH�LQWHQGHG�WR�EH�UHSUHVHQWDWLYH�RI�D�ODUJH�EXON�RI�PDWHULDO��LQ�WKH�VWDWH�LQ�ZKLFK�LW�LV
VHQW�WR�WKH�ODERUDWRU\��$�FRQYHQLHQW�VL]H�RI�VDPSOH�IRU�PDQ\�W\SHV�RI�WHVW�LQYROYLQJ�RQO\�VPDOO�WHVW�VSHFLPHQV�LV
DERXW����J�WR����J��D�ODUJHU�DPRXQW�ZLOO�EH�UHTXLUHG�IRU�WHVWV�LQYROYLQJ�UHODWLYHO\�ODUJH�WHVW�VSHFLPHQV�

����ODERUDWRU\�WHVW�VDPSOH��7KDW�SRUWLRQ�RI�ILEUHV��\DUQ�RU�IDEULFV�WDNHQ�IURP�WKH�ODERUDWRU\�VDPSOH�LQ�VXFK�D�ZD\
DV�WR�HQVXUH�LWV�UHSUHVHQWDWLYH�FKDUDFWHU�DQG�WR�SURYLGH�D�TXDQWLW\�VPDOO�HQRXJK�WR�EH�HDVLO\�FRQYHUWLEOH�LQWR�WHVW
VSHFLPHQV�

����WHVW�VSHFLPHQ��7KDW�SDUW�RI�WKH�ODERUDWRU\�VDPSOH��\DUQV��ILEUHV��IDEULFV��HWF���ZKLFK�LV�WHVWHG�DW�RQH�WLPH�

����QXPHULFDO�VDPSOH��6DPSOH�LQ�ZKLFK�DOO�LQGLYLGXDOV��ILEUHV��\DUQV�RU�IDEULFV��LQ�WKH�SRSXODWLRQ�KDYH�DQ�HTXDO
FKDQFH�RI�EHLQJ�UHSUHVHQWHG�

����OHQJWK�ELDVHG�VDPSOH��6DPSOH�LQ�ZKLFK�WKH�FKDQFH�RI�DQ\�ILEUH�RI�WKH�SRSXODWLRQ�EHLQJ�UHSUHVHQWHG�LV
SURSRUWLRQDO�WR�WKH�OHQJWK�RI�WKDW�ILEUH�

����LQGLYLGXDO��$Q\�VLQJOH�VSHFLPHQ�RI�ILEUH�RU�\DUQ�RU�IDEULF�WKDW�FRXOG�EH�WDNHQ�IRU�WKH�SXUSRVH�RI�PHDVXUHPHQW�

����SRSXODWLRQ��7KH�DJJUHJUDWH�RI�LQGLYLGXDOV�WKDW�LW�LV�GHVLUHG�WR�FKDUDFWHUL]H�LQ�RQH�RU�PRUH�SDUWLFXODUV��IRU
H[DPSOH��ILEUHV�FRQWDLQHG�LQ�D�EDOH�RI�FRWWRQ��DOO�WKH�FRQVWLWXHQW�ILEUHV�LQ�D�VHW�RI�\DUQ�FRSV��

����]RQLQJ��:KHQ�WKH�SRSXODWLRQ�WR�EH�VDPSOHG�LV�NQRZQ�WR�YDU\�IURP�SDUW�WR�SDUW�ZLWK�UHVSHFW�WR�WKH�SURSHUW\�WR
EH�LQYHVWLJDWHG��WKH�LQGLYLGXDOV�RU�JURXSV�RI�LQGLYLGXDOV�LQ�WKH�SRSXODWLRQ�DUH�WDNHQ�DW�UDQGRP�IURP�ZLWKLQ�WKH
GLIIHUHQW�SDUWV�RU�]RQHV��FKRVHQ�VR�WKDW�DOO�YDULDWLRQV�RI�WKH�SURSHUW\�DUH�UHSUHVHQWHG�LQ�GXH�SURSRUWLRQ��7KLV
RSHUDWLRQ�LV�NQRZQ�DV�]RQLQJ�

��6DPSOLQJ�RI�ILEUHV

����6DPSOLQJ�PHWKRGV�IRU�FRWWRQ�ILEUHV

������*HQHUDO

7KLV�FODXVH�JLYHV�PHWKRGV�IRU�WKH�SUHSDUDWLRQ�RI�QXPHULFDO�ODERUDWRU\�VDPSOHV�

7KH�PHWKRGV�GHVFULEHG�LQ�������WR�������DUH�DSSOLFDEOH�WR�EXONV�RI�FRWWRQ�ILEUHV�LQ�YDULRXV�IRUPV�
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������6DPSOLQJ�IURP�D�VPDOO�EXON�RI�UDZ�RU�EOHQGHG�FRWWRQ

,I�WKH�EXON�FRQVLVWV�RI�OHVV�WKDQ���NJ�RI�ORRVH�UDZ�FRWWRQ��VSUHDG�LW�RXW�LQ�DQ�HYHQ�OD\HU��8QOHVV�RWKHUZLVH�VWDWHG�
REWDLQ�WKH�ODERUDWRU\�VDPSOH�E\�VHOHFWLQJ�DW�UDQGRP�D�PLQLPXP�RI�����WXIWV��HDFK�RI������J�WR������J�

,I�WKH�EXON�LV�JUHDWHU�WKDQ���NJ��GLYLGH�LW�LQWR�D�QXPEHU�RI�HTXDO�SRUWLRQV��DQG�WDNH�DQ�HTXDO�QXPEHU�RI�WXIWV��RI
�����J�WR������J�HDFK��IURP�HDFK�SRUWLRQ�VXFK�WKDW�WKH�WRWDO�QXPEHU�IURP�DOO�SRUWLRQV�H[FHHGV�����

������6DPSOLQJ�IURP�D�EXON�FRQVLVWLQJ�RI�D�EDOH�RI�FRWWRQ

��������*HQHUDO

7KHUH�LV�YDULDWLRQ�LQ�PRVW�ILEUH�SURSHUWLHV�EHWZHHQ�DQG�ZLWKLQ�OD\HUV�RI�WKH�VDPH�EDOH�RI�FRWWRQ��7KH�YDOXHV�RI
FRHIILFLHQWV�RI�ZLWKLQ��DQG�EHWZHHQ�OD\HU�YDULDWLRQ�DQG�RI�WKH�UDWLR�RI�WKHVH�FRHIILFLHQWV�RI�YDULDWLRQ�YDU\�DFFRUGLQJ
WR�WKH�ILEUH�FKDUDFWHULVWLFV�XQGHU�FRQVLGHUDWLRQ��DQG�DOVR�ZLWK�WKH�W\SH�RI�FRWWRQ�

��������3URFHGXUH

,I�WKH�EDOH�LV�RSHQ��D�VXLWDEOH�ODERUDWRU\�VDPSOH�PD\�EH�REWDLQHG�E\�VHOHFWLQJ����WXIWV�DW�UDQGRP�WKURXJKRXW�HDFK
RI����HTXDOO\�VSDFHG�OD\HUV�

,I�WKH�EDOH�KDV�QRW�EHHQ�RSHQHG��WKH�DERYH�SURFHGXUH�FDQQRW�EH�IROORZHG��,Q�WKLV�FDVH��WKH�IROORZLQJ�SURFHGXUH
PD\�EH�IHDVLEOH�

([WUDFW�WKH�UHTXLUHG�QXPEHU�RI�WXIWV�E\�UHPRYLQJ�FRWWRQ�IURP�RQH�RU�PRUH�RI�WKH�HGJHV�WKDW�DUH�SHUSHQGLFXODU�WR
WKH�OD\HUV�LQ�WKH�EDOH��VR�WKDW�WKH�VDPSOH�LQFOXGHV�PDWHULDO�IURP�PDQ\�OD\HUV��,Q�WDNLQJ�WKH�WXIWV��UHMHFW�DQ\�VRLOHG
FRWWRQ�IURP�WKH�RXWVLGH�RI�WKH�EDOH��WKH�SURFHGXUH�PD\�EH�IDFLOLWDWHG�E\�FXWWLQJ�RQH�RI�WKH�HQG�EDQGV�URXQG�WKH
EDOH��

127(���$�OHVV�VDWLVIDFWRU\�VDPSOH�LV�\LHOGHG�E\�VHOHFWLQJ�WXIWV�IURP�YDULRXV�SODFHV�RYHU�WKH�XSSHU�DQG�ORZHU
VLGHV�RI�D�EDOH�

$OWKRXJK�WKLV�FRWWRQ�LV�HDVLO\�DFFHVVLEOH��DQ\�ODERUDWRU\�VDPSOH�REWDLQHG�LQ�WKLV�PDQQHU�ZLOO�UHSUHVHQW�DW�WKH�PRVW
WZR�OD\HUV��RQH�RQ�HDFK�VLGH�RI�WKH�EDOH�

������6DPSOLQJ�IURP�D�EXON�FRQVLVWLQJ�RI�VHYHUDO�EDOHV�RI�FRWWRQ

��������*HQHUDO

7KH�GHWDLOHG�PHWKRG�RI�VDPSOLQJ�GHSHQGV�RQ�WKH�W\SH�RI�WHVW�WR�EH�FDUULHG�RXW��WKH�QXPEHU�RI�EDOHV��DQG�WKH�OLNHO\
YDULDWLRQ�EHWZHHQ�WKH�EDOHV�

��������3URFHGXUH

7KH�IROORZLQJ�SURFHGXUH�VKDOO�EH�XVHG�XQOHVV�WKH�VSHFLILFDWLRQ�VWDWHV�RWKHUZLVH�

����������:KHQ�WKH�QXPEHU�RI�EDOHV�LV�JUHDWHU�WKDQ����DQG�WKH�UHDO�YDULDWLRQ�LQ�WKH�EXON�LV�QRW�DSSUHFLDEO\�JUHDWHU
WKDQ�WKH�SUHFLVLRQ�UHTXLUHG�LQ�WKH�WHVW�UHVXOW��PDNH�D�UDQGRP�FKRLFH�RI������RI�WKH�EDOHV��RU����EDOHV�LI������RI�WKH
EXON�LV�OHVV�WKDQ����EDOHV���WKHQ�IURP�WKH�VHOHFWHG�EDOHV�WDNH�D�PLQLPXP�RI�����WXIWV��WDNLQJ�DQ�HTXDO�QXPEHU�RI
WXIWV�IURP�HDFK�OD\HU�RI�HDFK�EDOH�

����������6DPSOLQJ�ZLWKRXW�RSHQLQJ�EDOHV

)RU�PRVW�FRPPHUFLDO�SXUSRVHV��ZKHQ�VHOHFWLQJ�D�VDPSOH�IURP�D�EDOH�RI�FRWWRQ�LW�LV�LPSUDFWLFDEOH�WR�REWDLQ�D
UHSUHVHQWDWLYH�VDPSOH�E\�RSHQLQJ�D�EDOH�DQG�IROORZLQJ�WKH�SURFHGXUH�GHVFULEHG�LQ�������DERYH��6DPSOHV�SUHSDUHG
E\�VHOHFWLQJ�FRWWRQ�IURP�RQH�RU�WZR�OD\HUV�LQ�D�EDOH�DUH�DFFHSWDEOH�IRU�PDQ\�SXUSRVHV�IRU�TXDOLW\�FODVVLILFDWLRQ��DQG
IRU�VRPH�IRUPV�RI�WHVWLQJ��IRU�H[DPSOH��GHWHUPLQDWLRQ�RI�PLFURQDLUH�YDOXH��ZKHQ�SDVW�H[SHULHQFH�LQGLFDWHV�WKDW�WKH
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IHDWXUH�XQGHU�FRQVLGHUDWLRQ�YDULHV�DSSUHFLDEO\�PRUH�IURP�EDOH�WR�EDOH�LQ�D�FRPPHUFLDO�ORW�WKDQ�EHWZHHQ�OD\HUV�LQ
WKH�VDPH�EDOH��8QGHU�VXFK�FLUFXPVWDQFHV��LW�LV�UHFRPPHQGHG�WKDW�D�VDPSOH�EH�SUHSDUHG�LQ�WKH�IRUP�RI�WZR�FOXPSV
RI�FRWWRQ��VLPLODU�LQ�VXUIDFH�DUHD�DQG�PDVV��WDNHQ�IURP�RSSRVLWH�RXWHU�OD\HUV�RI�WKH�EDOH�DQG�ZLWK�WKH�GLVWDQFH�WR
WKH�HGJHV�RI�WKH�EDOH�D�PLQLPXP�RI�����PP��7KH�IDFH�RI�WKH�VDPSOH�VKDOO�EH�QRW�OHVV�WKDQ�����PP�������PP�DQG
WKH�WRWDO�PDVV�QRW�OHVV�WKDQ�����J��$�VDPSOH�FRQVLVWLQJ�RI�D�FOXPS��RI�WKH�VDPH�VXUIDFH�DUHD�DQG�WRWDO�PDVV��FXW
IURP�RQH�RXWHU�OD\HU�RQO\��LV�OHVV�UHSUHVHQWDWLYH�DQG�IXOILOV�WKH�UHTXLUHPHQWV�RI�WKLV�6WDQGDUG�RQO\�LI�PXWXDOO\
DJUHHG�E\�WKH�SDUWLHV�FRQFHUQHG�

������3UHSDUDWLRQ�RI�ODERUDWRU\�WHVW�VDPSOHV

��������*HQHUDO

,Q�FHUWDLQ�FDVHV��LW�PD\�EH�QHFHVVDU\�WR�KDYH�D�ODERUDWRU\�WHVW�VDPSOH��SUHSDUHG�IURP�WKH�ODERUDWRU\�VDPSOH�

7KHVH�ODERUDWRU\�WHVW�VDPSOHV�VKDOO�EH�SUHSDUHG�E\�D�PHWKRG�ZKLFK�WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�WHVW�WR�EH
SHUIRUPHG�DQG�WKH�GHJUHH�RI�DFFXUDF\�GHVLUHG�

,Q�JHQHUDO��ILEUH�EOHQGLQJ�E\�D�PHFKDQLFDO�EOHQGHU�LV�SUHIHUDEOH��SDUWLFXODUO\�ZKHQ�WKH�WHVW�VSHFLPHQ�LV�VPDOO�LQ
VL]H��DV�LV�WKH�FDVH�LQ�WKH�IODW�EXQGOH�VWUHQJWK�WHVW��+RZHYHU��LQ�VRPH�FDVHV��VDPSOHV�SUHSDUHG�E\�KDQG�DUH
DGHTXDWH�

:KHQ�WKH�ODERUDWRU\�VDPSOH�FRQVLVWV�RI�WXIWV�WDNHQ�E\�FXWWLQJ�LQWR�WKH�EDOHV��FXW�ILEUHV�VKDOO�QRW�EH�LQFOXGHG�LQ�WKH
ODERUDWRU\�WHVW�VDPSOH�

��������0HFKDQLFDO�EOHQGLQJ��SUHIHUUHG�PHWKRG�

7KH�PHFKDQLFDO�EOHQGHU�LV�GHVLJQHG�WR�XVH�D�FHUWDLQ�PDVV�RI�ILEUHV��IRU�H[DPSOH�XS�WR����J�

6SUHDG�RXW�WKH�ODERUDWRU\�VDPSOH�VR�WKDW�SLQFKHV�FDQ�EH�WDNHQ�IURP�LW�DW�DQ\�SRLQW��7DNH�VPDOO�SLQFKHV�RI�ILEUH
IURP�DW�OHDVW����GLIIHUHQW�HYHQO\�VSDFHG�SRLQWV�LQ�WKH�ODERUDWRU\�VDPSOH�

3HUIRUP�D�OLJKW�GUDIWLQJ�DFWLRQ�RQ�WKH�SLQFKHV�EHIRUH�IHHGLQJ�WKHP�LQWR�WKH�PHFKDQLFDO�EOHQGHU��VR�DV�WR�IRUP�DV
XQLIRUP�D�VKHHW�RI�ILEUH�DV�SRVVLEOH��%OHQG�WKH�ILEUHV�XVLQJ�WKH�EOHQGHU�VR�DV�WR�SURGXFH�D�SUDFWLFDOO\
KRPRJHQHRXV�VDPSOH��WDNLQJ�FDUH�QRW�WR�GDPDJH�WKH�ILEUHV�

��������0DQXDO�PHWKRGV

'LIIHUHQW�PHWKRGV�KDYH�EHHQ�GHVLJQHG�IRU�GLIIHUHQW�PHWKRGV�RI�WHVW��IRU�H[DPSOH��FXW�VTXDULQJ���PDNLQJ�KDQG
VOLYHUV�DQG�PDNLQJ�VPDOO�VDPSOHV�IRU�VXFFHVVLYH�KDOYLQJ�DQG�FRPELQLQJ��,Q�VRPH�FDVHV��LW�LV�SUHIHUDEOH�WR�SUHSDUH
WHVW�VSHFLPHQV�GLUHFWO\�IURP�WKH�ODERUDWRU\�VDPSOH�

����6DPSOLQJ�PHWKRG�IRU�PDQ�PDGH�VWDSOH�ILEUHV

������*HQHUDO

7KLV�PHWKRG�JLYHV�D�QXPHULFDO�VDPSOH��,W�LV�VXLWDEOH�IRU�PRVW�W\SHV�RI�PDQ�PDGH�ILEUHV�LQ�EDOH�IRUP��8QXVXDO
FRQVLJQPHQWV�RI�VWDSOH�ILEUH�DQG�VXSSOLHV�RI�VWDSOH�SURGXFHG�IURP�ILODPHQW�ZDVWH�PD\�UHTXLUH�D�PRGLILHG�VDPSOLQJ
SURFHGXUH�

������1XPEHU�RI�EDOHV�WR�EH�VDPSOHG

,I�WKH�FRQVLJQPHQW�FRPSULVHV�QRW�PRUH�WKDQ���EDOHV��VDPSOH�DOO�WKH�EDOHV��,I�WKH�FRQVLJQPHQW�FRPSULVHV�PRUH�WKDQ
��EXW�QRW�PRUH�WKDQ����EDOHV��WDNH���EDOHV�DW�UDQGRP��,I�WKHUH�DUH�PRUH�WKDQ����EDOHV�LQ�WKH�FRQVLJQPHQW��WDNH���
EDOHV�DW�UDQGRP�

������3UHSDUDWLRQ�RI�ILQDO�VDPSOH�UHSUHVHQWDWLYH�RI�WKH�FRQVLJQPHQW

)URP�HDFK�EDOH�WR�EH�VDPSOHG�WDNH�IRXU�KDQGIXOV�HDFK�RI�DERXW����J��WDNLQJ�WZR�RI�WKHP�IURP�GLIIHUHQW�SODFHV�LQ
WKH�RXWVLGH�]RQH�DQG�WZR�IURP�GLIIHUHQW�SODFHV�LQ�WKH�LQVLGH�]RQH��.HHS�WKH�IRXU�KDQGIXOV�VHSDUDWH��$�EDOH�LV
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FRQVLGHUHG�WR�FRQVLVW�RI�DQ�RXWVLGH�]RQH�DQG�DQ�LQVLGH�]RQH��WKH�GLPHQVLRQV�RI�WKH�LQVLGH�]RQH�EHLQJ�HTXDO�WR
�����RI�WKH�FRUUHVSRQGLQJ�GLPHQVLRQV�RI�WKH�ZKROH�EDOH��VR�IRUPLQJ�DERXW�KDOI�WKH�WRWDO�YROXPH�

)URP�HDFK�RI�WKH�KDQGIXOV��WDNH�D�WXIW�RI�DERXW�����PJ�DQG�GLYLGH�LW�LQWR�IRXU�SDUWV��HDFK�RI�DERXW����PJ��/D\�RXW
VHSDUDWHO\�WKH����UHVXOWLQJ�WXIWV��DOO�GHULYHG�IURP�WKH�VDPH�EDOH��:LWK�HDFK�RI�WKHVH�WXIWV�FRPELQH�RQH�RI�WKH�RWKHU
VDPSOHG�EDOHV��,Q�WKLV�ZD\�SUHSDUH����WXIWV��HDFK�RI�ZKLFK�LQFOXGHV�DERXW����PJ�RI�ILEUHV�IURP�HDFK�EDOH�WKDW�KDV
EHHQ�VDPSOHG��3UHSDUH�WKH�ILQDO�UHSUHVHQWDWLYH�VDPSOH�IURP�WKHVH����WXIWV�E\�UHSHDWHG�GRXEOLQJ�DQG�KDOYLQJ�DV
IROORZV�

3ODFH�WKH�ILUVW�DQG�VHFRQG�WXIWV�WRJHWKHU�DQG�PL[�WKHP�WKRURXJKO\�E\�UHSHDWHG�GUDZLQJ�DQG�GRXEOLQJ��6SOLW�WKH
UHVXOWLQJ�WXIW�LQWR�WZR�HTXDO�WXIWV��UHWDLQ�RQH�WXIW�DQG�GLVFDUG�WKH�RWKHU��,Q�WKH�VDPH�ZD\�FRPELQH�DQG�PL[�WKH�RWKHU
SDLUV�RI�WXIWV����DQG������DQG������DQG����HWF����HDFK�WLPH�UHWDLQLQJ�RQO\�RQH�KDOI�RI�WKH�PL[HG�WXIW��7KHQ�FRPELQH
DQG�PL[�WKH�WZR�WXIWV�GHULYHG�IURP���DQG������DQG����VSOLW�WKH�PL[HG�WXIW�DQG�UHWDLQ�KDOI�RI�LW��&RQWLQXH�WKLV�PL[LQJ�RI
SDLUV�DQG�KDOYLQJ�XQWLO�RQH�WXIW�LV�OHIW�IRUPLQJ�D�UHSUHVHQWDWLYH�VDPSOH��7DNH�FDUH�WKDW�WKH�GUDZLQJ�LV�GRQH�YHU\
JHQWO\�VR�DV�QRW�WR�VWUHWFK�RU�EUHDN�DQ\�ILEUHV��:KHQ�GLYLGLQJ�D�WXIW�LQ�RUGHU�WR�GLVFDUG�RQH�KDOI��LW�LV�HVVHQWLDO�WR
VSOLW�LW�LQ�WKH�PLGGOH�DQG�WR�VHSDUDWH�WKH�SDUWV�ODWHUDOO\��GR�QRW�SXOO�WKHP�DSDUW�E\�WKHLU�HQGV�

������6DPSOLQJ�ZLWKRXW�RSHQLQJ�EDOHV

8VH�WKLV�VDPSOLQJ�SURFHGXUH�LQ�FDVHV�ZKHQ�LW�LV�QRW�SRVVLEOH�WR�REWDLQ�D�UHSUHVHQWDWLYH�VDPSOH�E\�RSHQLQJ�D�EDOH
DQG�IROORZLQJ�WKH�SURFHGXUH�GHVFULEHG�LQ�������DERYH��6DPSOHV�SUHSDUHG�E\�VHOHFWLQJ�ILEUHV�IURP�RQH�RU�WZR�OD\HUV
LQ�D�EDOH�DUH�DFFHSWDEOH�IRU�PDQ\�SXUSRVHV�RI�TXDOLW\�FODVVLILFDWLRQ��DQG�IRU�VRPH�IRUPV�RI�WHVWLQJ�ZKHQ�SDVW
H[SHULHQFH�LQGLFDWHV�WKDW�WKH�IHDWXUH�XQGHU�FRQVLGHUDWLRQ�YDULHV�DSSUHFLDEO\�PRUH�IURP�EDOH�WR�EDOH�LQ�D
FRPPHUFLDO�ORW�WKDQ�EHWZHHQ�OD\HUV�LQ�WKH�VDPH�EDOH��8QGHU�VXFK�FLUFXPVWDQFHV��LW�LV�UHFRPPHQGHG�WKDW�D�VDPSOH
EH�SUHSDUHG�LQ�WKH�IRUP�RI�WZR�FOXPSV�RI�ILEUHV��VLPLODU�LQ�VXUIDFH�DUHD�DQG�PDVV��WDNHQ�IURP�RSSRVLWH�RXWHU�OD\HUV
RI�WKH�EDOH��7KH�GLVWDQFH�WR�WKH�HGJHV�RI�WKH�EDOH�VKDOO�EH�D�PLQLPXP�RI�����PP��7KH�IDFH�RI�WKH�VDPSOH�VKDOO�EH
QRW�OHVV�WKDQ�����PP�������PP�DQG�WKH�WRWDO�PDVV�QRW�OHVV�WKDQ�����J��$�VDPSOH�FRQVLVWLQJ�RI�D�FOXPS��RI�WKH
VDPH�VXUIDFH�DUHD�DQG�WRWDO�PDVV�RI�����J��FXW�IURP�RQH�RXWHU�OD\HU�RQO\��LV�OHVV�UHSUHVHQWDWLYH�DQG�ZLOO�EH
GHHPHG�WR�IXOILO�WKH�UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�RQO\�LI�PXWXDOO\�DJUHHG�E\�WKH�SDUWLHV�FRQFHUQHG�

������6DPSOLQJ�PHWKRG�IRU�PDQ�PDGH�ILEUH�WRZV

,I�WKH�FRQVLJQPHQW�FRPSULVHV�QRW�PRUH�WKDQ���FDVHV��VDPSOH�DOO�WKH�FDVHV��,I�WKH�FRQVLJQPHQW�FRPSULVHV�PRUH
WKDQ���EXW�QRW�PRUH�WKDQ����FDVHV��WDNH���FDVHV�DW�UDQGRP��,I�WKHUH�DUH�PRUH�WKDQ����FDVHV�LQ�WKH�FRQVLJQPHQW�
WDNH����FDVHV�DW�UDQGRP��)URP�HDFK�FDVH�WR�EH�VDPSOHG�WDNH��DIWHU�RSHQLQJ�WKH�FDVH��IURP�WKH�HQG�RI�WKH�WRZ�DW
PLQLPXP���P�E\�FXWWLQJ�DQG�GLVFDUG�WKLV�OHQJWK�

7DNH�RQH�VDPSOH�IURP�HDFK�FDVH�DQG�UHSHDW��LI�QHFHVVDU\���WR�JLYH����VDPSOHV�LQ�WRWDO���7KH�OHQJWK�RI�WKH�VDPSOH
VKDOO�EH�DW�OHDVW���P��6HDO�WKH�HQGV�RI�WKH�WRZ�VDPSOHV�ZLWK�DQ�DGKHVLYH�WDSH��7DNH�FDUH�WR�UHWDLQ�WKH�IODW�VWUXFWXUH
RI�WKH�WRZ�VDPSOHV�DQG�OD\�WKHP��IRU�WUDQVSRUWLQJ�SXUSRVHV��LQ�D�FDVH�LQ�VWUDLJKW�IRUP�

����6DPSOLQJ�PHWKRGV�IRU�ZRRO�ILEUHV

������*HQHUDO

0HWKRGV�DUH�JLYHQ�IRU�WKH�SUHSDUDWLRQ�RI�QXPHULFDO�ODERUDWRU\�VDPSOHV��SDUWLFXODUO\�IRU�WKH�PHDVXUHPHQW�RI�ILEUH
OHQJWK�

7KH�PHWKRG�JLYHQ�LQ�������LV�DSSOLFDEOH�WR�ZRRO�ILEUHV��7KH�PHWKRGV�JLYHQ�LQ�����DQG�����DUH�DSSOLFDEOH�WR�DOO�ILEUHV
SURFHVVHG�RQ�WKH�ZRROOHQ�RU�ZRUVWHG�V\VWHPV�

������6DPSOLQJ�PHWKRG�IRU�ORRVH�ILEUHV���0HWKRG�RI�]RQLQJ

��������*HQHUDO

7ZR�W\SLFDO�FDVHV�DUH�GHVFULEHG�DQG�PRVW�VDPSOHV�RI�LQWHUPHGLDWH�VL]H�FDQ�EH�GHDOW�ZLWK�E\�VPDOO�PRGLILFDWLRQV�WR
RQH�RI�WKH�SURFHGXUHV�JLYHQ�
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