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2YHU� WKH� SDVW� WKLUWHHQ� \HDUV�� 1HOVRQ� /DERUDWRULHV� KDV

HVWDEOLVKHG� D� VROLG� UHSXWDWLRQ� LQ� WKH� PHGLFDO� GHYLFH� DQG

SKDUPDFHXWLFDO� LQGXVWULHV� IRU� VXSHULRU� ODERUDWRU\� VHUYLFHV�

)LOWHU�9DOLGDWLRQ�LV�MXVW�RQH�RI�WKH�DUHDV�ZKHUH�1HOVRQ�/DEV�LV�D

PDQXIDFWXUHU·V� ILUVW� FKRLFH� IRU� ODERUDWRU\� VHUYLFHV�� � 2XU

ODERUDWRU\�LV�,62������FHUWLILHG�DQG��(1�������UHJLVWHUHG���:H

DUH�URXWLQHO\�DXGLWHG�E\�)'$�DQG�RWKHU�UHJXODWRU\�DJHQFLHV����:H

ZHOFRPH�DXGLW�YLVLWV�IURP�FOLHQW�UHSUHVHQWDWLYHV�DQG�DUH�DQ[LRXV

WR�SURYLGH�RXU�FXVWRPHUV�ZLWK�DOO�W\SHV�RI�ODERUDWRU\�VHUYLFHV

DQG�SURFHVV�UHFRPPHQGDWLRQV�

%HFDXVH�RI�WKH�JURZWK�LQ�RXU�ILOWUDWLRQ�YDOLGDWLRQ�EXVLQHVV��ZH

KDYH� UHFHQWO\� FRPSOHWHG� D� QHZ� ���� VTXDUH� IRRW� ODERUDWRU\

GHGLFDWHG�WR�)LOWUDWLRQ�6WXGLHV�LQ�RXU��������VTXDUH�IRRW�IDFLOLW\�

7KH�ILOWUDWLRQ�ODERUDWRU\�IHDWXUHV��+(3$�ILOWHUHG�SRVLWLYH�SUHVVXUH

�&ODVV� ������ HQYLURQPHQW� ZLWK� ILOWHUHG� DLU�� QLWURJHQ� DQG

YDFXXP�XWLOLWLHV�DQG�SXULILHG�ZDWHU��863��SOXPEHG�LQ���:H�KDYH

YDOLGDWHG� LQ�OLQH� VWHDP�VWHULOL]DWLRQ�� HWK\OHQH�R[LGH�RU� VWHDP

DXWRFODYH�IDFLOLWLHV��DQG�D�FRPSOHWH�VXSSO\�RI�SXPSV��SUHVVXUH

YHVVHOV��ILOWHU�KRXVLQJV�DQG�VDQLWDU\��W\SH��SOXPELQJ�ILWWLQJV�IRU

VLPXODWLQJ�DQ\�SURFHVV�FRQGLWLRQV�

2XU� ODERUDWRU\� LQFOXGHV� VHOI�FRQWDLQHG� VWHULOLW\� VXLWHV�� %6/��

IDFLOLWLHV�DQG�QXPHURXV�ODPLQDU�IORZ�+(3$�ILOWHUHG�KRRGV�DQG

ODERUDWRULHV�� �2XU�RQ�VLWH�PHWURORJ\� ODERUDWRU\�HQVXUHV�1,67

WUDFHDEOH�FDOLEUDWLRQ�DFFXUDF\�IRU�DOO�PHDVXULQJ�LQVWUXPHQWV�

�

:H�KDYH�FRPSOHWHG�ILOWUDWLRQ�YDOLGDWLRQ�VWXGLHV�IRU�PDQ\�ILOWHU

PDQXIDFWXUHUV�DQG�SKDUPDFHXWLFDO�FRPSDQLHV���
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�7KH�)'$�GHILQHV �YDOLGDWLRQ�DV��

�(VWDEOLVKLQJ�GRFXPHQWHG�HYLGHQFH�ZKLFK�SURYLGHV�D

KLJK�GHJUHH�RI�DVVXUDQFH�WKDW�D�VSHFLILF�SURFHVV�ZLOO

FRQVLVWHQWO\� SURGXFH� D� SURGXFW�� PHHWLQJ� LWV

SUHGHWHUPLQHG�VSHFLILFDWLRQV�DQG�TXDOLW\�DWWULEXWHV��

,Q�������WKH�8�6��)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�SXEOLVKHG ��$�

*XLGHOLQH� RQ� 6WHULOH� 'UXJ� 3URGXFWV� 3URGXFHG� E\� $VHSWLF

3URFHVVLQJ�� � ,Q� WKLV� JXLGHOLQH�� WKH� )'$� UHFRPPHQGV� WKDW

ZKHQHYHU�ILOWUDWLRQ�LV�XVHG�DV�WKH�DVHSWLF�VWHS�LQ�WKH�SURGXFWLRQ

SURFHVV��YDOLGDWLRQ�SURFHGXUHV�ZLOO�LQFOXGH�PLFURELDO�UHWHQWLRQ

WHVWLQJ�RI�WKH�ILOWHUV���7KHVH�WHVWV�QHHG�WR�EH�FRQGXFWHG�XVLQJ

VLPXODWHG�SKDUPDFHXWLFDO�SURFHVVLQJ�SURFHGXUHV�ZKLFK�GHILQH

D� ´ZRUVW� FDVHµ� SURGXFWLRQ� FRQGLWLRQV�� � 3DUDPHWHUV� WR� EH

FRQVLGHUHG�LQ�WKHVH�´ZRUVW�FDVHµ�FRQGLWLRQV�LQFOXGH��RUJDQLVP

VL]H�� QXPEHU� RI� RUJDQLVPV�� IORZ� UDWH�� WHPSHUDWXUH�� S+�

YLVFRVLW\��SUHVVXUH��HWF�

7KH�DFFHSWHG�LQGXVWU\�VWDQGDUG �IRU�´VWHULOL]LQJ�JUDGHµ����)P�

UDWHG�ILOWHUV�LV�WKH�FRPSOHWH�UHWHQWLRQ�RI�%UHYXQGLPRQDV�>WKH

*HQXV�QDPH�IRU�WKLV�RUJDQLVP�KDV�EHHQ�UHFHQWO\�FKDQJHG�IURP

3VHXGRPRQDV�@�GLPLQXWD�$7&&��������DW�D�FRQFHQWUDWLRQ�RI

DW�OHDVW�����;��� RUJDQLVPV�SHU�VTXDUH�FHQWLPHWHU�RI�HIIHFWLYH��

ILOWUDWLRQ�DUHD�DW�D�GLIIHUHQWLDO�SUHVVXUH�RI����36,*�DQG�D�IORZ

UDWH�RI�DW�OHDVW������/�PLQ�����P ��

$V�WKH�PHFKDQLVP�RI�UHWHQWLRQ�LQ�PHPEUDQH�ILOWHUV�LV�QRW�RQO\

D�VLHYLQJ�IXQFWLRQ��WKH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�RI�WKH

SURGXFW�FDQ�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�HIIHFWLYHQHVV�RI

WKH�ILOWHU���,W�LV�WKHUHIRUH�HVVHQWLDO�WKDW�WKH�SURGXFW·V�HIIHFW�RQ

WKH�UHWHQWLRQ�IXQFWLRQ�LV�HYDOXDWHG�EHIRUH�WUDGLWLRQDO�FKDOOHQJH

WHVWLQJ���)LOWHU�FRPSDWLELOLW\�VWXGLHV�PD\�EH�UHTXLUHG�DQG�WKH

FKHPLFDO� DQG� SK\VLFDO� SURSHUWLHV� RI� WKH� SURGXFW� QHHG� WR� EH

HYDOXDWHG�SULRU�WR�GHVLJQ�RI�WKH�YDOLGDWLRQ�SURWRFRO�

7KH�)'$�*XLGHOLQH �SURYLGHV�WKDW�SURGXFWV�RU�SURGXFW�IDPLOLHV�

ZKLFK�VKDUH�VLPLODU�DWWULEXWHV�DQG�SURFHVVLQJ�FRQGLWLRQV�PD\

EH�YDOLGDWHG�E\�D�FKDOOHQJH�SURFHGXUH�ZLWK�WKDW�PHPEHU�ZKLFK

FDQ�EH�GHVLJQDWHG�DV�´ZRUVW�FDVH�µ

3URGXFW� IDPLOLHV� XVXDOO\� DUH� FRQVLVWHQW� ZLWK� RQH� RI� WKUHH

GHVFULSWLRQV�

d 3URGXFWV�FRQWDLQLQJ�GLIIHUHQW�FRQFHQWUDWLRQV�RI�LGHQWLFDO

LQJUHGLHQWV���,Q�WKLV�FDVH��DQ�DFFHSWDEOH�YDOLGDWLRQ�ZRXOG

FRQVLVW� RI� WKH� PRVW� GLOXWH� DQG� WKH� PRVW� FRQFHQWUDWHG

VDPSOH�

d ,GHQWLFDO�SURGXFWV�ZLWK�GLIIHUHQW�SURFHVVLQJ�SDUDPHWHUV�

+HUH��LW�VKRXOG�EH�D�VWUDLJKWIRUZDUG�FKRLFH�RI�WKH�´ZRUVW

FDVHµ� SURFHVVLQJ� FRQGLWLRQV� �L�H��� %DWFK� VL]H�� IORZ� UDWH�

SUHVVXUH��HWF��

d 7KRVH�SURGXFWV�ZLWK�XQLTXH�SK\VLFDO�RU�FKHPLFDO�DWWULEXWHV

ZKLFK�PXVW�EH�YDOLGDWHG�LQGLYLGXDOO\�
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,Q� HDFK� RI� WKHVH� FDVHV�� VPDOO� VFDOH� WHVW� FRQGLWLRQV� PD\� EH

SRVVLEOH� ZKLFK� ZLOO� HIIHFWLYHO\� VLPXODWH� IXOO�VFDOH� SURFHVVLQJ

FRQGLWLRQV�IRU�WKH�SURGXFW���,W�LV�HVVHQWLDO�WKDW�VFDOHG�GRZQ�WHVWV

XWLOL]H�WKH�VDPH�ILOWHU�PHPEUDQH�WDUJHWHG�IRU�WKH�DFWXDO�SURFHVV�

7KHUH�DUH��KRZHYHU��VHYHUDO�FRQFHUQV�ZLWK�VFDOHG�GRZQ�WHVWV�

7KH� WHVW� DSSDUDWXV� VKRXOG� VLPXODWH�� DV� FORVHO\� DV� SRVVLEOH�

SURFHVV�FRQGLWLRQV�VXFK�DV�IORZ�UDWH��SUHVVXUH��FRQWDFW� WLPH�

DQG�WHPSHUDWXUH���7KHVH�SDUDPHWHUV�DUH�LQWHUGHSHQGHQW��VXFK

WKDW�DFWXDO�VFDOH�GRZQ�PD\�QRW�EH�SRVVLEOH�

:2567�&$6(�&21',7,216

7KH� )'$ � GHILQHV� ´:RUVW� &DVHµ� DV� ´D� VHW� RI� FRQGLWLRQV�

HQFRPSDVVLQJ� XSSHU� DQG� ORZHU� SURFHVVLQJ� OLPLWV� DQG

FLUFXPVWDQFHV�� LQFOXGLQJ� WKRVH� ZLWKLQ� 6WDQGDUG� 2SHUDWLQJ

3URFHGXUHV�� ZKLFK� SRVH� WKH� JUHDWHVW� FKDQFH� RI� SURFHVV� RU

SURGXFW�IDLOXUH�ZKHQ�FRPSDUHG�WR�LGHDO�FRQGLWLRQV�µ��/HY\ �HW��

DO�� ��KDYH�GLVFXVVHG� WKRVH�HIIHFWV�RI�SURFHVV�DQG�SURGXFW�RQ

PLFURELDO� UHWHQWLRQ� RI� PHPEUDQH� ILOWHUV� ZKLFK� VKRXOG� EH

FRQVLGHUHG� LQ� WKH� YDOLGDWLRQ� SURFHVV�� � 7KH� HIIHFW� RI� YDULRXV

SURFHVV�FRQGLWLRQV�RQ�EDFWHULDO�UHWHQWLRQ�KDV�EHHQ�DGHTXDWHO\

GHPRQVWUDWHG� LQ� WKH� OLWHUDWXUH�� EXW� WKH� PHFKDQLVP� DQG

FRQVLGHUDWLRQV� IRU� VFDOH� GRZQ� LQ� YDOLGDWLRQV� ZDUUDQWV� VRPH

GHWDLOHG�GLVFXVVLRQ�

)LOWUDWLRQ�3UHVVXUH�DQG�)ORZ�5DWH

7KH� VFLHQWLILF� OLWHUDWXUH� FRQILUPV� WKDW� SUHVVXUH� FDQ� KDYH� DQ

HIIHFW�RQ�EDFWHULDO�UHWHQWLRQ���/RJ�UHGXFWLRQ�YDOXHV��/59����ZHUH

VKRZQ� WR�GHFUHDVH� DV� WKH�SUHVVXUH� LQFUHDVHG� LQ� UHVHDUFK�E\

/HDK\ ���7KH�)'$·V�´ZRUVW�FDVHµ�SURFHVVLQJ�FRQGLWLRQV�GHILQLWLRQ�

ZRXOG� LQGLFDWH� D� GHPRQVWUDWLRQ�RI� EDFWHULDO� UHWHQWLRQ� DW� WKH

KLJKHVW�H[SHFWHG�GLIIHUHQWLDO�SUHVVXUH�

,Q� WKH� WUDGLWLRQDO� WHVW� V\VWHP�� WKH� LQWHUFRQQHFWLQJ� WXELQJ

GLDPHWHU�DQG�DWWDFKPHQW�ILWWLQJV�DUH�VRPHZKDW�QRQYDULDEOH�VR

WKDW�LQ�VFDOHG�GRZQ�SURFHGXUHV��SUHVVXUH�DQG�IORZ�UDWH�EHFRPH

LQWHUGHSHQGHQW���:H�KDYH�FRQVWUXFWHG�RXU�WHVW�DSSDUDWXV�ZLWK

RYHU�VL]HG�WXELQJ�WR�HOLPLQDWH�DV�PXFK�DV�SRVVLEOH�DQ\�IORZ�UDWH

OLPLWLQJ���,Q�PRVW�YDOLGDWLRQV��UDWH�RI�IORZ�SHU�ILOWHU�VXUIDFH�DUHD

LV�DGMXVWHG�WR�PDWFK�WKDW�RI�WKH�DFWXDO�SURFHVV���:H�UHFRPPHQG

YDOLGDWLRQV�DW�WKH�KLJKHVW�IORZ�UDWH�RQ�WKH�DVVXPSWLRQ�WKDW�WKHVH

FRQGLWLRQV�ZLOO�DOVR�UHVXOW�LQ�WKH�KLJKHVW�SUHVVXUH�GLIIHUHQWLDO�

7KH�UHFRUGHG�GLIIHUHQWLDO�SUHVVXUH�PD\�EH�KLJKHU�RU�ORZHU�WKDQ

WKH�DFWXDO�SURFHVV�SUHVVXUH�

+\GUDXOLF�3URFHVV�&RQGLWLRQV

7KH�K\GUDXOLF�FRQGLWLRQV�RI�WKH�SURFHVV�VKRXOG�EH�VLPXODWHG

GXULQJ�WKH�FKDOOHQJH�WR�DVVHVV�ZKDW�HIIHFW�RQ�WKH�UHWHQWLYLW\�RI

WKH�ILOWHU�WKH\�PLJKW�KDYH���7KLV�LQFOXGHV�LQWHUPLWWHQW�RU�SXOVHG

IORZ�DQG�FKDQJHV�LQ�WKH�GLIIHUHQWLDO�SUHVVXUH�DFURVV�WKH�ILOWHU�

7HPSHUDWXUH

7KH�WHPSHUDWXUH�RI�WKH�SURFHVV�PD\�DIIHFW�PDQ\�RI�WKH�SK\VLFDO

SDUDPHWHUV�LQ�WKH�ILOWUDWLRQ�SURFHVV���&KDQJHV�LQ�YLVFRVLW\�PD\

UHVXOW� LQ� IORZ� UDWH� DQG� SUHVVXUH� FKDQJHV� DOUHDG\� GLVFXVVHG�

&HUWDLQ�PDWHULDOV�RI�FRQVWUXFWLRQ�LQ�WKH�ILOWHUV�PD\�EH�DGYHUVHO\

DIIHFWHG�E\�HOHYDWHG�WHPSHUDWXUHV���)URP�D�EDFWHULDO�FKDOOHQJH

SHUVSHFWLYH�� WHPSHUDWXUH�FDQ�KDYH�D�VLJQLILFDQW�HIIHFW�RQ� WKH

YLDELOLW\�DQG�UHFRYHUDELOLW\�RI�WKH�PLFURRUJDQLVPV�VHOHFWHG�IRU

WKH�FKDOOHQJH���7KH�FKDOOHQJH�RUJDQLVP��L�H���%UHYXQGLPRQDV

GLPLQXWD�� KDV� D� UHODWLYHO\� QDUURZ� WHPSHUDWXUH� UDQJH� IRU

PDLQWDLQLQJ� YLDELOLW\�� � 7KHUPDO� VKRFN� WR� WKH� FKDOOHQJH

RUJDQLVPV�FRXOG�UHGXFH�WKH�UHFRYHU\�SURFHVV�

$� UH�FLUFXODWLQJ� WHVW� FDQ�EH�XVHG� LQ�FDVHV�ZKHUH� WKH�SURFHVV

WHPSHUDWXUH� GRHV� QRW� SHUPLW� WKH� FKDOOHQJH� RUJDQLVPV� WR

VXUYLYH���7KH�GUXJ�SURGXFW�LV�UHFLUFXODWHG�WKURXJK�WKH�ILOWHU�DW

WKH� HOHYDWHG� WHPSHUDWXUH� IRU� WKH� SUHVFULEHG� GXUDWLRQ� WR

VLPXODWH�WHPSHUDWXUH�H[SRVXUH�DQG�WKHQ�WKH�UHWHQWLRQ�WHVWLQJ

LV�FRQGXFWHG�RQ�WKH�ILOWHU�FRROHG�GRZQ�WR�D�WHPSHUDWXUH�ZKLFK

ZLOO�SUHVHUYH�WKH�RUJDQLVP·V�YLDELOLW\�

'XUDWLRQ

,W�KDV�EHHQ�GHPRQVWUDWHG �WKDW�EDFWHULD�FDQ�PLJUDWH�WKURXJK�

ILOWHUV� LQ� XVH� IRU� H[WHQGHG� SHULRGV� RI� WLPH�� � :KLOH� WKH

PHFKDQLVP�IRU�WKLV�PLJUDWLRQ�LV�QRW�FOHDU��LW�LV�VXJJHVWHG�WKDW

ILOWUDWLRQ� SURFHVVHV� GR� QRW� H[FHHG� ��� KRXUV� LQ� OHQJWK�

9DOLGDWLRQV�IRU�ORQJHU�SURFHVVHV�XVXDOO\�LQYROYH�SURFHGXUHV�IRU

UHSOHQLVKPHQW� RI� WKH� FKDOOHQJH� DQG� LQWHULP� VDPSOHV� WR

DVFHUWDLQ�EDFWHULDO�EUHDNWKURXJK�

352'8&7�3523(57,(6

7KH�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV�RI�WKH�GUXJ�SURGXFW�FDQ

VLJQLILFDQWO\�DIIHFW�WKH�EDFWHULDO�UHWHQWLRQ�RI�ILOWHUV�XVHG�LQ�WKH

PDQXIDFWXULQJ� SURFHVV�� � 9DOLGDWLRQ� RI� WKH� ILOWUDWLRQ� SURFHVV

PXVW� DGGUHVV� WKH� SRVVLEOH� LQWHUDFWLRQV� RI� HDFK� RI� WKHVH
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SURSHUWLHV���:KLOH�HDFK�SDUDPHWHU�PD\�H[HUW�LWV�VSHFLILF�HIIHFW

RQ� WKH� UHWHQWLRQ� SURFHVV�� WKH� V\QHUJLVWLF� HIIHFW� ZKLFK� LV

LPSRVVLEOH� WR� SUHGLFW� PXVW� EH� PHDVXUHG� LQ� WKH� YDOLGDWLRQ

SURFHVV���7KLV�LV�EHVW�DFFRPSOLVKHG�E\�UHWHQWLRQ�WHVWLQJ�LQ�WKH

DFWXDO�SURGXFW�

3URGXFW�7R[LFLW\

2I�SULPDU\�FRQFHUQ�LQ�WKH�YDOLGDWLRQ�SURFHVV�LV�WKH�HIIHFW�RI�WKH FKDQJH�LQ�WKH�´%XEEOH�3RLQWµ�IRU�WKH�ILOWHU�E\�WKH�GUXJ�SURGXFW

SURGXFW� RQ� WKH� FKDOOHQJH� RUJDQLVP�� � 0DQ\� SURGXFWV� DUH GRHV�QRW��E\�LWVHOI��LQGLFDWH�D�UHGXFWLRQ�LQ�EDFWHULDO�UHWHQWLRQ�

GHVLJQHG�WR�LQKLELW�EDFWHULDO�JURZWK�RU�HYHQ�KDYH�GLVLQIHFWDQW EXW�PLJKW� EH� DQ� LQGLFDWRU� RI� WKH� SUHVHQFH� RI� VXUIDFH�DFWLYH

SURSHUWLHV�� � 2WKHU� SURGXFWV� LQWHQWLRQDOO\� LQFRUSRUDWH LQJUHGLHQWV�

DQWLPLFURELDO�LQJUHGLHQWV���,Q�VRPH�FDVHV��EDFWHULDO�WR[LFLW\�PD\

EH� D� FRQVHTXHQFH� RI� D� V\QHUJLVWLF� DFWLYLW\� RI� WZR� RU� PRUH

LQJUHGLHQWV��RU�D�E\�SURGXFW�RI�YDULRXV�SK\VLFDO�SURSHUWLHV�

7R�D�FHUWDLQ�H[WHQW��SURGXFW�WR[LFLW\�FDQ�EH�DQWLFLSDWHG���:KHUH

QR�RYHUW�WR[LFLW\�LV�SUHVHQWHG�E\�D�UHYLHZ�RI�WKH�LQJUHGLHQWV�DQG

SK\VLFDO� SURSHUWLHV�� D� WR[LFLW\� WHVW� DJDLQVW� WKH� FKDOOHQJH

RUJDQLVP�VKRXOG�EH�SHUIRUPHG�� � ,I� WKH�WR[LFLW\� LV� WZR�ORJV�RU

OHVV��WKH�FKDOOHQJH�WLWHU�FDQ�EH�DGMXVWHG�XS�WR�FRPSHQVDWH���,I

WKH� NLOO� LV� JUHDWHU� WKDQ� WZR� ORJV�� WKH� )'$� *XLGHOLQH�

UHFRPPHQGV�VXEVWLWXWLQJ�D�QRQWR[LF�UHSODFHPHQW�IRU�WKH�WR[LF

LQJUHGLHQW�V��� � ,W� LV�HVVHQWLDO��KRZHYHU�� WKDW� WKH�SK\VLFDO�DQG

FKHPLFDO� SURSHUWLHV� RI� WKH� VXEVWLWXWH� DUH� VLPLODU� WR� WKH

LQJUHGLHQW�WKH\�UHSODFH���

,I�WKH�DFWLYH�LQJUHGLHQW�LWVHOI�LV�WR[LF��RU�QR�DFFHSWDEOH�VXUURJDWH

LQJUHGLHQWV�FDQ�EH�IRXQG��WKH�UHFLUFXODWLQJ�WHFKQLTXH�PD\�EH

VXEVWLWXWHG�IRU�WKH�DFWXDO�SURGXFW�LQRFXODWLRQ���,Q�WKLV�FDVH��WKH

ILOWHU� LV� RSHUDWHG� LQ� WKH� SURGXFW� VWUHDP� XQGHU� SURFHVV

FRQGLWLRQV� DQG� WKHQ� WKH� SURGXFW� LV� IOXVKHG� RXW� RI� WKH� ILOWHU

ZKLFK� LV� WKHQ� FKDOOHQJHG� ZLWK� WKH� RUJDQLVP�� � 7KLV� PHWKRG

H[SRVHV�WKH�ILOWHU�WR�WKH�SURGXFW�XQGHU�´ZRUVW�FDVHµ�FRQGLWLRQV

DQG� WKHQ� FKDOOHQJHV� WKH� ILOWHU� XQGHU� FRQGLWLRQV� ZKHUH� WKH

FKDOOHQJH�RUJDQLVP�FDQ�VXUYLYH�� �7KHVH�VDPH�FRQVLGHUDWLRQV

PXVW�EH�DGGUHVVHG�IRU�DVVD\�ILOWHUV�XVHG�LQ�WKH�YDOLGDWLRQ�WHVWLQJ

DV�ZHOO�

2LO�EDVHG�SURGXFWV��ZKLOH�QRW�QHFHVVDULO\�WR[LF��PD\�LQWHUIHUH

ZLWK�WKH�DFWLYLW\�RI�WKH�FKDOOHQJH�RUJDQLVP���7KH�)'$�*XLGHOLQH�

LQGLFDWHV� WKRVH� FKDOOHQJHV� RQ� RLO�EDVHG� SURGXFWV� DUH� QRW

PHDQLQJIXO��DQG�UHFRPPHQGV�VXEVWLWXWLRQ�RI�WKH�RLO�ZLWK�RWKHU

FRPSRXQGV� RI� VLPLODU� YLVFRVLW\� OLNH� JO\FHURO�� � ,I� WKLV� LV� QRW

SRVVLEOH��WKH�UHFLUFXODWLQJ�WHFKQLTXH�LV�VXJJHVWHG�

6XUIDFH�7HQVLRQ

7KH�SUHVHQFH�RI�VXUIDFH�DFWLYH�LQJUHGLHQWV�PD\�LQWHUIHUH�ZLWK

WKH�EDFWHULDO�UHWHQWLRQ�PHFKDQLVP�RI�WKH�ILOWHU��HVSHFLDOO\�LI�WKH

EDFWHULD�DUH�VPDOOHU�WKDQ�WKH�VPDOOHVW�SRUH�LQ�WKH�ILOWHU���5HFHQW

UHVHDUFK �KDV�VKRZQ�WKDW�VLHYLQJ�DFWLRQ�PD\�QRW�EH�WKH�SULPDU\�

UHWHQWLRQ� PHFKDQLVP� LQ� PHPEUDQH� ILOWUDWLRQ�� � $Q\

SKHQRPHQRQ� WKDW� PLJKW� LQWHUIHUH� ZLWK� RWKHU� ILOWUDWLRQ

PHFKDQLVPV�PXVW�EH�FRQVLGHUHG�LQ�WKH�YDOLGDWLRQ�SURFHVV���7KH

,RQLF�6WUHQJWK

+\GURJHQ� ERQGLQJ� EHWZHHQ� WKH� FKDOOHQJH� RUJDQLVP� DQG� WKH

PHPEUDQH�PD\�EH�RQH�RI�WKH�LPSRUWDQW�UHWHQWLRQ�PHFKDQLVPV�

$V� VXFK�� WKH� SK\VLFDO� SURSHUW\� RI� WKH� SURGXFW� ZKLFK� PD\

LQWHUIHUH� ZLWK� WKLV� ERQGLQJ� DFWLYLW\� PXVW� EH� DGGUHVVHG�

9DOLGDWLRQV� FRQGXFWHG� LQ� WKH� DFWXDO� SURGXFW� XVXDOO\� DUH

VXIILFLHQW�WR�DGGUHVV�WKHVH�LVVXHV�

2VPRODULW\

6PDOO� FKDQJHV� LQ� WKH� RVPRWLF� SUHVVXUH� EHWZHHQ� FKDOOHQJH

PLFURRUJDQLVPV�DQG�WKH�VROXWLRQ�FDQ�VLJQLILFDQWO\�DOWHU�WKH�VL]H

RI� WKH�EDFWHULDO�FHOO �� �$V�ZDWHU�OHDYHV�WKH�KLJK�FRQFHQWUDWLRQ�

ZLWKLQ�WKH�FHOO�WR�D�GLOXWH�FDUULHU�IOXLG��FHOO�VKULQNDJH�FDQ�RFFXU

ZKLFK�PD\� QHJDWLYHO\� ELDV� WKH� YDOLGDWLRQ�� � &RQYHUVHO\�� ZDWHU

IRUFHG�LQWR�WKH�FKDOOHQJH�EDFWHULD�IURP�D�KLJKO\�FRQFHQWUDWHG

FDUULHU�PD\�FDXVH�WKH�FHOOV�WR�VZHOO�DUWLILFLDOO\�HQKDQFLQJ�WKHLU

ILOWHUDELOLW\�

S+

,Q�DGGLWLRQ� WR� WKH�HIIHFW�S+�PD\�KDYH�RQ� WKH� YLDELOLW\�RI� WKH

FKDOOHQJH� RUJDQLVP�� LW� FDQ� VLJQLILFDQWO\� DIIHFW� WKH� FKDUJH

PHFKDQLVP�WKRXJKW�WR�EH�D�SULPDU\�UHWHQWLRQ�PHFKDQLVP�IRU

EDFWHULD� LQ� PHPEUDQH� ILOWUDWLRQ�� � /LNH� VXUIDFH� WHQVLRQ� DQG

RVPRODULW\�� S+� PD\� LQWHUIHUH� ZLWK� WKH� HIIHFWLYHQHVV� RI

PHPEUDQH�ILOWHUV�WKDW�UHWDLQ�SDUWLFOHV�E\�DGVRUSWLRQ�
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9LVFRVLW\

3URGXFWV�RI�KLJK�YLVFRVLW\�PXVW�XVXDOO\�EH�SURFHVVHG�DW�HOHYDWHG

WHPSHUDWXUHV�LI�WKH\�DUH�WR�EH�ILOWHUHG���$�YDOLGDWLRQ�SHUIRUPHG

DW� ORZHU� WHPSHUDWXUHV� VORZV� WKH� IORZ� UDWH�ZKLFK� FRQFHLYDEO\

FRXOG� HQKDQFH� WKH� UHWHQWLRQ� SURSHUWLHV� RI� ILOWHUV� RSHUDWLQJ

XQGHU� DGVRUSWLYH� PHFKDQLVPV�� � 0DLQWDLQLQJ� WKH� HOHYDWHG

WHPSHUDWXUH��L�H���!��(&�ZRXOG�EH�GHOHWHULRXV�WR�WKH�FKDOOHQJH

RUJDQLVP��� � 5HSODFHPHQW� RI� WKH� YLVFRXV� FRPSRQHQW� RU� WKH

UHFLUFXODWLQJ�WHFKQLTXH�PD\�EH�FDOOHG�IRU�LQ�YDOLGDWLQJ�ILOWUDWLRQ

IRU�KLJKO\�YLVFRXV�PDWHULDOV�

8QGHU� WKH�)'$�*XLGHOLQH��PDQXIDFWXUHUV�FDQ�YDOLGDWH�VWHULOH

SURFHVVLQJ� LI� WKH� SURFHVV� SURGXFHV� D� VWHULOH� HIIOXHQW� ZKHQ

FKDOOHQJHG�ZLWK�%UHYXQGLPRQDV�GLPLQXWD�DW�D�GHQVLW\�RI�DW

OHDVW�����;��� �RUJDQLVPV�SHU�VTXDUH�FHQWLPHWHU�RI� ILOWUDWLRQ�

VXUIDFH�� � ,I� WKH� UHFLUFXODWLRQ� WHFKQLTXH� LV� UHTXLUHG�� WKH

YDOLGDWLRQ� UHSRUW� PXVW� FRQWDLQ� D� VWDWHPHQW� FRQFHUQLQJ� WKH

WR[LFLW\�RI�WKH�SURGXFW��RU�WKH�LQDSSURSULDWHQHVV�RI�D�SDUWLFXODU

SK\VLFDO�SDUDPHWHU�

$W� ILUVW� JODQFH�� LW� ZRXOG� DSSHDU� WKDW� D� PDWUL[� � FRXOG� EH

FRQVWUXFWHG�IURP�KLVWRULFDO�GDWD�ZKLFK�ZRXOG�LQGLFDWH�WKH�UDQJH

RI�DFFHSWDELOLW\�IRU�HDFK�SDUDPHWHU�DQG�SURGXFW�W\SH���7KHQ��LI

WKH� SURGXFW� GHVFULSWLRQ� IHOO� ZLWKLQ� WKLV� PDWUL[�� RQH� PLJKW

FRQFOXGH�WKDW�WKH�ILOWUDWLRQ�SURFHVV�ZDV�YDOLGDWHG���7KLV�PDWUL[

DSSURDFK�KDV�EHHQ�HPSOR\HG�LQ�VRPH�YDOLGDWLRQV��EXW�LQ�PDQ\

FDVHV��WKH�)'$�KDV�UHMHFWHG�GDWD�IURP�WKLV�PHWKRG�ZKHQ�WKH

V\QHUJLVWLF� HIIHFW� RI�PRUH� WKDQ� RQH� SDUDPHWHU� KDV�QRW� EHHQ

DGHTXDWHO\� � DGGUHVVHG�� � ,Q� PRVW� FDVHV�� D� PRUH� DFFHSWDEOH

DSSURDFK�GRFXPHQWV�DFWXDO�FKDOOHQJH�GDWD�RQ�DFWXDO�SURGXFWV�

7KLV� HQVXUHV� FRPSOLDQFH� ZLWK� HYHQ� WKH� PRVW� VWULQJHQW

UHJXODWRU\�UHTXLUHPHQWV�

35272&2/

,Q�UHVSRQVH�WR�UHTXHVWV�E\�SKDUPDFHXWLFDO�PDQXIDFWXUHUV�IRU

DVVLVWDQFH� LQ� YDOLGDWLQJ� WKHLU� SURFHVV�� 1HOVRQ� /DERUDWRULHV

VXSSOLHV� D� 3UH�)HDVLELOLW\� 6WXG\� ,QIRUPDWLRQ� IRUP�ZKLFK� WKH

PDQXIDFWXUHU�FRPSOHWHV���7KLV�IRUP�FRQYH\V�WR�WKH�ODERUDWRU\

DV�PXFK�LQIRUPDWLRQ�DERXW�WKH�SURGXFW�DQG�SURFHVV�VXFK�WKDW

D�GHWDLOHG�SURWRFRO�FDQ�EH�ZULWWHQ�

)HDVLELOLW\�6WXGLHV

6HYHUDO�SUHOLPLQDU\�WHVWV�DUH�QHFHVVDU\�WR�GHILQH�ZKDW�HIIHFWV�WKH

SURGXFW� PD\� KDYH� RQ� WKH� YLDELOLW\� DQG� GLVSHUVLRQ� RI� WKH

FKDOOHQJH�RUJDQLVPV���7R�SURYH�WKDW�WKH�FKDOOHQJH�RUJDQLVP�FDQ

UHPDLQ� YLDEOH� DQG� PRQRGLVSHUVHG� LQ� WKH� SURGXFW� RYHU� WKH

GXUDWLRQ�RI�WKH�WHVW��WKH�SURGXFW�LV�LQRFXODWHG�ZLWK�WKH�FKDOOHQJH

RUJDQLVP���7KH�VXVSHQVLRQ�LV�LQFXEDWHG�DW�SURFHVV�WHPSHUDWXUH

DQG�VDPSOHV�DUH�UHPRYHG�DQG�DVVD\HG�DW�DSSURSULDWH�LQWHUYDOV�

,I� YLDELOLW\� LV� GHJUDGHG� RU� FHOO� DJJUHJDWLRQ� LV� REVHUYHG�� D

GHWHUPLQDWLRQ�PXVW�EH�PDGH�DERXW�WKH�DSSURSULDWHQHVV�RI�WKH

LQRFXODWHG�SURGXFW�DSSURDFK�RU�LI�WKH�UHFLUFXODWLQJ�WHFKQLTXH

PXVW� EH� XVHG�� � ,I� EDFWHULRFLGDO� RU� EDFWHULRVWDWLF� DFWLYLW\� LV

REVHUYHG��D�UHVLGXDO�HIIHFW�WHVW�PXVW�EH�SHUIRUPHG�EHIRUH�WKH

UHFLUFXODWLQJ�WHFKQLTXH�LV�XVHG�� �,Q�WKH�UHVLGXDO�HIIHFW�WHVW��D

YROXPH� RI� WKH� SURGXFW� LV� ILOWHUHG� DQG� WKHQ� ULQVHG� IURP� WKH

PHPEUDQH�ZLWK�DQ�DSSURSULDWH� VROYHQW�� �$� VPDOO�TXDQWLW\�RI

VWHULOH�GHLRQL]HG�ZDWHU� LV� WKHQ� ILOWHUHG�DQG� LQRFXODWHG�ZLWK�D

GLOXWH�FKDOOHQJH���$VVD\V�RI�WKH�ILOWUDWH�FRPSDUHG�WR�D�FRQWURO

ZLWKRXW�WKH�SURGXFW�DUH�FRPSDUHG�WR�YHULI\�WKH�DGHTXDF\�RI�WKH

ILOWHU�ULQVH�SURFHGXUH���$�VHSDUDWH�SURWRFRO�PD\�EH�UHTXLUHG�WR

GHWHUPLQH� LI� WKHUH� DUH� DQ\� LQWHUIHUHQFHV� LQ� WKH� SURGXFW� RU

SURFHVV� ZKLFK�PLJKW� DIIHFW� WKH� YDOLGDWLRQ� VWXG\�� � 8VLQJ� WKH

LQIRUPDWLRQ� REWDLQHG� LQ� WKH� IHDVLELOLW\� VWXG\�� 1HOVRQ

/DERUDWRULHV� GHYHORSV� D� YDOLGDWLRQ� SURWRFRO� IRU� WKH� SURGXFW

ZKLFK�LQFRUSRUDWHV�WKH�)'$�*XLGHOLQHV�DQG�LQGXVWU\�SUDFWLFH�IRU

WKH�SURGXFW�DQG�SURFHVV���:KHQ�WKH�SURWRFRO�LV�DFFHSWHG�E\�RXU

FOLHQW��ZH��VFKHGXOH�WKH�PLFURELDO�WHVWLQJ�

7KLV� SURWRFRO� GHVFULEHV� WKH� WHVW� SURFHGXUH� IRU� HYDOXDWLQJ

EDFWHULDO�UHWHQWLRQ�FKDUDFWHULVWLFV�RI�PHPEUDQH�ILOWHUV�XVHG�LQ

WKH� VWHULOL]LQJ� SURFHVV�� � $W� OHDVW� WKUHH� ILOWHUV� IURP� GLIIHUHQW

PDQXIDFWXULQJ�ORWV�DUH�WHVWHG�LQ�WKH�YDOLGDWLRQ���(DFK�WHVW�ILOWHU

LV�FKDOOHQJHG�ZLWK�D�VXVSHQVLRQ��XVXDOO\�LQ�WKH�DFWXDO�SURGXFW

PDWUL[��RI�%UHYXQGLPRQDV�GLPLQXWD�$7&&��������WKDW�KDV

EHHQ� VSHFLDOO\� FXOWXUHG� WR� PD[LPL]H� WKH� SHUFHQWDJH� RI

RUJDQLVPV�FDSDEOH�RI�SDVVLQJ�WKURXJK�D�W\SLFDO������)P�ILOWHU�

6XIILFLHQW�YROXPH�RI�WKLV�FKDOOHQJH�VXVSHQVLRQ��HTXLYDOHQW�WR�DW

OHDVW���[��� �&)8�SHU�FP RI�HIIHFWLYH�ILOWUDWLRQ�DUHD��()$��ZLOO�EH�� � � ��

SUHSDUHG�IRU�HDFK�ILOWHU���7KH�FKDOOHQJH�LV�FRQGXFWHG�DW�D�KLJK

IORZ�UDWH�DQG�DW�D�PD[LPXP�GLIIHUHQWLDO�SUHVVXUH�FRQVLVWHQW

ZLWK� ´ZRUVW� FDVHµ� SURFHVVLQJ� FRQGLWLRQV�� � 7KH� HIIOXHQW� LV

FROOHFWHG� DQG� DVVD\HG� TXDQWLWDWLYHO\� E\�PHPEUDQH� ILOWUDWLRQ�

,QWHJULW\� WHVWLQJ � LV� SHUIRUPHG� EHIRUH� DQG� DIWHU� WKH� EDFWHULDO�

FKDOOHQJH�SURFHGXUH�

7KH�VHOHFWLRQ�RI�%UHYXQGLPRQDV�GLPLQXWD� DV� WKH�FKDOOHQJH

RUJDQLVP� LV� EDVHG� RQ� OLWHUDWXUH� UHSRUWV � WKDW� WKH� RUJDQLVP��

DWWDLQV�D�YHU\�VPDOO�VL]H�ZKHQ�JURZQ�XQGHU�VWUHVV�RU�PLQLPDO

QXWULWLRQDO�FRQGLWLRQV���7KH�WHVW�SURFHGXUH�FRPSOLHV�LQ�LQWHQW

DQG�FRQWHQW�ZLWK� WKH�$670�)�������6WDQGDUG�7HVW�0HWKRG ��
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�'HWHUPLQLQJ�%DFWHULDO�5HWHQWLRQ�RI�0HPEUDQH�)LOWHUV�8WLOL]HG

IRU�/LTXLG�)LOWUDWLRQ��DQG�WKH�+HDOWK�,QGXVWU\�0DQXIDFWXUHUV

$VVRFLDWLRQ��+,0$��7HVW�0HWKRG ��0LFURELRORJLFDO�(YDOXDWLRQ��

RI� )LOWHUV� IRU� 6WHULOL]LQJ� /LTXLGV��� � 6DOLQH� /DFWRVH� %URWK� LV

VHOHFWHG�DV�WKH�JURZWK�PHGLD�EHFDXVH�WKH�OLWHUDWXUH�UHSRUWV�WKDW

WKLV� PHGLD� LQ� FRQFHUW� ZLWK� FDUHIXOO\� FRQWUROOHG� JURZWK

FRQGLWLRQV�� UHVXOWV� LQ� D� PLQLPDOO\� DJJUHJDWHG� SRSXODWLRQ� RI

%UHYXQGLPRQDV� GLPLQXWD� FHOOV�� D� VLJQLILFDQW� SHUFHQWDJH� RI

ZKLFK�� ZLOO� SDVV� WKURXJK� ����� )P� PHPEUDQHV�� � 7KH� WHVW

REMHFWLYH�RI�D�PRVW�VHYHUH�EDFWHULDO�FKDOOHQJH�WR�WKH�ILOWHU�LV�PHW

E\�WKH�FKDOOHQJH�FRQGLWLRQV�ZKLFK�LQFOXGH�KLJK�SUHVVXUH��KLJK

IORZ�UDWHV�DQG�D�KLJK�EDFWHULDO�FRQFHQWUDWLRQ�SHU�FP �RI�HIIHFWLYH�

ILOWUDWLRQ� DUHD�� � 7KH� JURZWK� SDUDPHWHUV�� WHPSHUDWXUHV� DQG

PHGLD�DUH�DGDSWHG�IURP�WKH�$670�DQG�+,0$�PHWKRGV���7KH�WHVW

ILOWHUV�PXVW�FRPSOHWHO\�UHWDLQ�WKH�FKDOOHQJH�IRU�WKH�SURFHVV�WR�EH

YDOLGDWHG�

,QRFXODWHG�3URGXFW�&KDOOHQJH

:KHQ�QR�GHOHWHULRXV�HIIHFWV�IURP�WKH�SURGXFW�DUH�UHYHDOHG�LQ

WKH�IHDVLELOLW\�VWXG\��WKH�RUJDQLVP�LV�VXVSHQGHG�GLUHFWO\�LQ�WKH

SURGXFW�WR�D�FRQFHQWUDWLRQ�UHVXOWLQJ�LQ�JUHDWHU�WKDQ�����;��� �

RUJDQLVPV�SHU�VTXDUH�FHQWLPHWHU�RI�HIIHFWLYH�ILOWUDWLRQ�DUHD���$

VDPSOH�RI�WKH�FKDOOHQJH�VXVSHQVLRQ�LV�WDNHQ�IRU�WLWHU�DQG�WKH

WHVW� ILOWHUV� DUH� FKDOOHQJHG� DW� ´ZRUVW�FDVHµ� FRQGLWLRQV�� � 7KH

ILOWUDWH�LV�FROOHFWHG�DQG�WKH�WRWDO�YROXPH�DVVD\HG�E\�PHPEUDQH

ILOWUDWLRQ�WR�TXDQWLWDWH�DQ\�SDVVDJH�RI�WKH�FKDOOHQJH�RUJDQLVP

WKURXJK�WKH�WHVW�ILOWHU���,QWHJULW\�WHVWLQJ��)RUZDUG�DLU�GLIIXVLRQ

DQG�EXEEOH�SRLQW��LV�SHUIRUPHG�RQ�HDFK�ILOWHU�EHIRUH�DQG�DIWHU

WKH�FKDOOHQJH�

5HFLUFXODWLQJ�7HFKQLTXH

:KHQ�WR[LFLW\�RU�SK\VLFDO�LQFRPSDWLELOLWLHV�GLUHFW��WKH�SURGXFW�LV

UHFLUFXODWHG�WKURXJK�WKH�WHVW�ILOWHUV�E\�SHULVWDOWLF�SXPS�IRU�WKH

GXUDWLRQ�RI�WKH�SURFHVV�WLPH���7KH�ILOWHU�DQG�WHVW�DSSDUDWXV�LV

IOXVKHG� ZLWK� DQ� DSSURSULDWH� VROYHQW� WR� UHPRYH� DQ\� UHVLGXDO

SURGXFW�DQG�WKH�ILOWHU�LV�FKDOOHQJHG�ZLWK�WKH�RUJDQLVP�DW�����;

�� �SHU�FP ��LQ�6DOLQH�/DFWRVH�%URWK���7KH�ILOWUDWH�LV�FROOHFWHG�� � �

DQG�DVVD\HG�WR�TXDQWLWDWH�DQ\�SDVVDJH�RI�WKH�FKDOOHQJH�RUJDQLVP

WKURXJK�WKH�WHVW�ILOWHU���,QWHJULW\�WHVWLQJ��)RUZDUG�DLU�GLIIXVLRQ

DQG�EXEEOH�SRLQW��LV�SHUIRUPHG�RQ�HDFK�ILOWHU�EHIRUH�DQG�DIWHU

WKH�FKDOOHQJH�

3RVLWLYH�&RQWURO

7KH�DELOLW\�RI�D�VLJQLILFDQW�QXPEHU�RI�RUJDQLVPV�IURP�WKH�WHVW

FKDOOHQJH� VXVSHQVLRQ� WR�SDVV� WKURXJK�D�����)P�PHPEUDQH

FRQVWLWXWHV�WKH�SRVLWLYH�FRQWURO���,W�LV�YHULILHG�FRQFXUUHQW�ZLWK

FKDOOHQJHV�E\�FKDOOHQJLQJ�D�´6WDQGDUGµ�FHOOXORVH�HVWHU�����)P

PHPEUDQH�ZLWK�DQ�DOLTXRW�RI�WKH�FKDOOHQJH�VXVSHQVLRQ���7KH�ORJ

UHGXFWLRQ�YDOXH��/59��IRU�WKH�´6WDQGDUG�PXVW�IDOO�ZLWKLQ�WZR

VWDQGDUG�GHYLDWLRQV�ZKHQ�FRPSDUHG�ZLWK�WKH�KLVWRULFDO�GDWD�IRU

WKH�FRQWURO�

/DERUDWRU\�4XDOLW\�$VVXUDQFH�3URFHGXUHV

)LOWUDWLRQ� YDOLGDWLRQ� VWXGLHV� IRU� SKDUPDFHXWLFDO� SURGXFWV� DUH

PRVW� RIWHQ� FDUULHG� RXW�XQGHU�*/3� FRQGLWLRQV�ZKLFK� LQFOXGH

GRFXPHQWDWLRQ�DQG�TXDOLW\�DVVXUDQFH�SURFHGXUHV�GHVLJQHG�IRU

DFFHSWDELOLW\� E\� WKH� 8�6�� )'$�� � (YHQ� ZKHQ� QRW� VSHFLILFDOO\

LGHQWLILHG� DV� D� */3� VWXG\�� DOO� VWXGLHV� DW� 1HOVRQ� /DERUDWRULHV

LQFOXGH�WKH�IROORZLQJ�

�

d $OO� JHQHUDO� ODERUDWRU\� SURFHGXUHV� DUH� FRQGXFWHG� LQ

DFFRUGDQFH�ZLWK�SXEOLVKHG�6WDQGDUG�2SHUDWLQJ�3URFHGXUHV

�623V�

d $OO�SUHVVXUH�JDXJHV��IORZ�PHWHUV�DQG�WLPHUV��DUH�FDOLEUDWHG

SHULRGLFDOO\�DJDLQVW��VWDQGDUGV�WUDFHDEOH�WR�1,67�

d $OO�VWHDP�VWHULOL]HUV�DUH�YDOLGDWHG�

d 7HPSHUDWXUHV�RI�LQFXEDWRUV�DUH�PRQLWRUHG�DQG�UHFRUGHG�

d 7KH�JURZWK�SURPRWLQJ�DELOLW\�RI�PHGLD�XVHG�LQ�DVVD\�SODWHV

LV�YHULILHG�

d $OO�PHDVXULQJ�HTXLSPHQW�LV�FDOLEUDWHG�DQG�PDLQWDLQHG�DV

SHU�ZULWWHQ�FRPSDQ\�623V�DQG�VFKHGXOHV��L�H���EDODQFHV�

S+�PHWHUV��HWF���

7HUPV�DQG�&RQGLWLRQV�RI�9DOLGDWLRQ�6WXGLHV

$OO�UHSRUWV�DQG�OHWWHUV�LVVXHG�E\�1HOVRQ�/DERUDWRULHV��,QF��DUH�IRU

WKH�H[FOXVLYH�XVH�RI�WKH�VSRQVRU�WR�ZKRP�WKH\�DUH�DGGUHVVHG

DQG�IRU�VXFK�RWKHU�SDUWLHV�DV�VSRQVRU�VKDOO�GLVFORVH�LQ�ZULWLQJ

WR�1HOVRQ�/DERUDWRULHV��,QF���1R�TXRWDWLRQV�IURP�UHSRUWV�RU�XVH
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RI� WKH� FRUSRUDWH� QDPH� LV� SHUPLWWHG� H[FHSW� DV� H[SUHVVO\ � /HY\�� 5�9��� 6RXVD�� .�6�� DQG� 1HYLOOH�� &�%��� ´7KH� 0DWUL[

DXWKRUL]HG�E\�1HOVRQ�/DERUDWRULHV��,QF��LQ�ZULWLQJ���7KH�UHSRUW $SSURDFK��0LFURELDO� 5HWHQWLRQ� 7HVWLQJ� RI� 6WHULOL]LQJ�*UDGH

PD\�QRW�EH�UHSURGXFHG�H[FHSW�LQ�LWV�HQWLUHW\���

7KH� VLJQLILFDQFH� RI� DQ\� GDWD� LV� VXEMHFW� WR� WKH� DGHTXDF\� DQG

UHSUHVHQWDWLYH� FKDUDFWHU�RI� WKH� VDPSOHV� WHQGHUHG� IRU� WHVWLQJ�

1HOVRQ�/DERUDWRULHV��,QF��ZDUUDQWV�WKDW�DOO�WHVWV�DUH�SHUIRUPHG

LQ� DFFRUGDQFH� ZLWK� HVWDEOLVKHG� ODERUDWRU\� SURFHGXUHV� DQG

VWDQGDUGV���1HOVRQ�/DERUDWRULHV��,QF��PDNHV�QR�RWKHU�ZDUUDQWLHV

RI�DQ\�NLQG��H[SUHVV�RU�LPSOLHG���

1HOVRQ� /DERUDWRULHV�� ,QF�� H[SUHVVO\� VWDWHV� WKDW� LW� PDNHV� QR

UHSUHVHQWDWLRQ� RU� ZDUUDQW\� UHJDUGLQJ� WKH� DGHTXDF\� RI� WKH

VDPSOHV�WHQGHUHG�IRU�WHVWLQJ�IRU�DQ\�VSHFLILF�XVH�RU�DSSOLFDWLRQ�

WKDW�GHWHUPLQDWLRQ�EHLQJ�WKH�VROH�UHVSRQVLELOLW\�RI�WKH�VSRQVRU�

1HOVRQ�/DERUDWRULHV
�OLDELOLW\�IRU�DQ\�ORVV�RU�GDPDJH�UHVXOWLQJ

IURP�LWV�DFWLRQV�RU�IDLOXUH�WR�DFW�VKDOO�QRW�H[FHHG�WKH�FRVW�RI�WHVWV

SHUIRUPHG�� DQG� LW� VKDOO� QRW� EH� OLDEOH� IRU� DQ\� LQFLGHQWDO� RU

FRQVHTXHQWLDO�GDPDJHV�

%,%/,2*5$3+<

� ´9DOLGDWLRQ�'RFXPHQWDWLRQ�,QVSHFWLRQ�*XLGH�µ�8��6��)RRG

DQG� 'UXJ� $GPLQLVWUDWLRQ�� 'LYLVLRQ� RI� )LHOG

,QYHVWLJDWLRQV��2IILFH�RI�5HJXODWRU\�$IIDLUV��DQG�8�

6�� )RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ�� 'LYLVLRQ� RI

0DQXIDFWXULQJ� DQG� 3URGXFW� 4XDOLW\�� 2IILFH� RI

&RPSOLDQFH��:DVKLQJWRQ�'�&����������

� ´*XLGHOLQH� RQ� 6WHULOH� 'UXJ� 3URGXFW� 3URGXFHG� E\� $VHSWLF

3URFHVVLQJ�µ� 8�� 6�� )RRG� DQG� 'UXJ� $GPLQLVWUDWLRQ�

&HQWHU� IRU� 'UXJV�� 2IILFH� RI� 5HJXODWRU\� $IIDLUV�

:DVKLQJWRQ�'�&���-XQH�����

� � ´7HFKQLFDO� 0RQRJUDSK� RQ� 6WHULOH� )LOWUDWLRQ�µ� 'UDIW�

3DUHQWHUDO�'UXJ�$VVRFLDWLRQ��7HFKQLFDO�0RQRJUDSK +HDOWK�,QGXVWU\�0DQXIDFWXUHUV�$VVRFLDWLRQ��+,0$�

&RPPLWWHH��%HWKHVGD��0'������
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