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127(�� � 7DLORULQJ� LV� HVVHQWLDO�� � 6HOHFW� PHWKRGV�� SURFHGXUHV�� DQG� SDUDPHWHU� OHYHOV� EDVHG� RQ� WKH�
WDLORULQJ�SURFHVV�GHVFULEHG�LQ�3DUW�2QH��SDUDJUDSK��������DQG�$QQH[�&���$SSO\�WKH�JHQHUDO�JXLGHOLQHV�
IRU�ODERUDWRU\�WHVW�PHWKRGV�GHVFULEHG�LQ�3DUW�2QH��SDUDJUDSK���RI�WKLV�VWDQGDUG��

�� 6&23(��
��� 3XUSRVH����
8VH� WKH� WHPSHUDWXUH� VKRFN� WHVW� WR� GHWHUPLQH� LI�PDWHULHO� FDQ�ZLWKVWDQG� VXGGHQ� FKDQJHV� LQ� WKH� WHPSHUDWXUH� RI� WKH�
VXUURXQGLQJ�DWPRVSKHUH�ZLWKRXW�H[SHULHQFLQJ�SK\VLFDO�GDPDJH�RU�GHWHULRUDWLRQ�LQ�SHUIRUPDQFH���)RU�WKH�SXUSRVH�RI�
WKLV� GRFXPHQW�� �VXGGHQ� FKDQJHV�� LV� GHILQHG� DV� �DQ� DLU� WHPSHUDWXUH� FKDQJH� JUHDWHU� WKDQ� �� &� ��� )�� ZLWKLQ� RQH�
PLQXWH����
��� $SSOLFDWLRQ����
������ 1RUPDO�HQYLURQPHQW����
8VH� WKLV� PHWKRG� ZKHQ� WKH� UHTXLUHPHQWV� GRFXPHQWV� VSHFLI\� WKH� PDWHULHO� LV� OLNHO\� WR� EH� GHSOR\HG� ZKHUH� LW� PD\�
H[SHULHQFH� VXGGHQ� FKDQJHV� RI� DLU� WHPSHUDWXUH�� � 7KLV� PHWKRG� LV� LQWHQGHG� WR� HYDOXDWH� WKH� HIIHFWV� RI� VXGGHQ�
WHPSHUDWXUH�FKDQJHV�RI�WKH�RXWHU�VXUIDFHV�RI�PDWHULHO��LWHPV�PRXQWHG�RQ�WKH�RXWHU�VXUIDFHV��RU�LQWHUQDO�LWHPV�VLWXDWHG�
QHDU�WKH�H[WHUQDO�VXUIDFHV��7KLV�PHWKRG�LV��HVVHQWLDOO\��VXUIDFH�OHYHO�WHVWV���7\SLFDOO\��WKLV�DGGUHVVHV��

D� 7KH� WUDQVIHU� RI� PDWHULHO� EHWZHHQ� FOLPDWH�FRQWUROOHG� HQYLURQPHQW� DUHDV� DQG� H[WUHPH� H[WHUQDO� DPELHQW�
FRQGLWLRQV� RU� YLFH� YHUVD�� H�J��� EHWZHHQ� DQ� DLU� FRQGLWLRQHG� HQFORVXUH� DQG� GHVHUW� KLJK� WHPSHUDWXUHV�� RU�
IURP�D�KHDWHG�HQFORVXUH�LQ�WKH�FROG�UHJLRQV�WR�RXWVLGH�FROG�WHPSHUDWXUHV���

E� $VFHQW�IURP�D�KLJK�WHPSHUDWXUH�JURXQG�HQYLURQPHQW�WR�KLJK�DOWLWXGH�YLD�D�KLJK�SHUIRUPDQFH�YHKLFOH��KRW�
WR�FROG�RQO\����

F� $LU� GHOLYHU\�DLU� GURS� DW� KLJK� DOWLWXGH�ORZ� WHPSHUDWXUH� IURP�DLUFUDIW� HQFORVXUHV�ZKHQ�RQO\� WKH� H[WHUQDO�
PDWHULDO��SDFNDJLQJ�RU�PDWHULHO�VXUIDFH��LV�WR�EH�WHVWHG��

����� 6DIHW\�DQG�VFUHHQLQJ����
([FHSW�DV�QRWHG�LQ�SDUDJUDSK������XVH�WKLV�PHWKRG�WR�UHYHDO�VDIHW\�SUREOHPV�DQG�SRWHQWLDO�IODZV�LQ�PDWHULHO�QRUPDOO\�
H[SRVHG� WR� OHVV� H[WUHPH� UDWHV� RI� WHPSHUDWXUH� FKDQJH� �DV� ORQJ� DV� WKH� WHVW� FRQGLWLRQV� GR� QRW� H[FHHG� WKH� GHVLJQ�
OLPLWDWLRQV�RI�WKH�PDWHULHO�����
��� /LPLWDWLRQV����
7KLV�PHWKRG�GRHV�QRW�VSHFLILFDOO\�DGGUHVV�WKH�IROORZLQJ��EXW�LW�PD\��LQ�VRPH�FDVHV��EH�DSSOLHG�WKURXJK�WDLORULQJ��

D� 0DWHULHO�WKDW�ZLOO�QRW�H[SHULHQFH�VXGGHQ�H[WUHPH�WHPSHUDWXUH�FKDQJHV�WR�LQWHUQDO�FRPSRQHQWV�EHFDXVH�RI�LWV�
PDVV��FRQILJXUDWLRQ��SDFNDJLQJ��LQVWDOOHG�ORFDWLRQ��HWF��

E� 5HSODFHPHQW� RI� WKH� DVVHVVPHQW� RI� SHUIRUPDQFH� FKDUDFWHULVWLFV� DIWHU� OHQJWK\� H[SRVXUH� WR� H[WUHPH�
WHPSHUDWXUHV��VXFK�DV�ZLWK�0HWKRGV�������DQG����������

F� 7HPSHUDWXUH� VKRFN�H[SHULHQFHG�E\�PDWHULHO� WUDQVIHUUHG�EHWZHHQ�DLU�DQG� OLTXLG�RU� WZR� OLTXLGV� WKH� WKHUPDO�
VKRFN�FDXVHG�E\�UDSLG�WUDQVLHQW�ZDUPXS�E\�HQJLQH�FRPSUHVVRU�EOHHG�DLU��RU�DHURG\QDPLF�ORDGLQJ��

G� 7KLV� PHWKRG� LV� LQDSSURSULDWH� LI� WKH� DFWXDO� WUDQVIHU� WLPH� LQ� D� VHUYLFH� HQYLURQPHQW� ZLOO� QRW� SURGXFH� D�
VLJQLILFDQW�WKHUPDO�VKRFN����

H� 0DWHULHO�WKDW�KDV�EHHQ�H[SRVHG�WR�KHDW�IURP�D�ILUH�DQG�VXEVHTXHQWO\�FRROHG�ZLWK�ZDWHU��
I� 7KHUPDO�VKRFN�WHVWLQJ�WKDW�PD\�EH�FRQVLGHUHG�IRU�VDIHW\�RU�KD]DUG�DVVHVVPHQW�RI�PXQLWLRQV��EXW�WKDW�VKRXOG�

EH�DFFRPSOLVKHG�LQ�DFFRUGDQFH�ZLWK�0,/�67'�����&��UHIHUHQFH����F���
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�� 7$,/25,1*�*8,'$1&(��
��� 6HOHFWLQJ�WKLV�0HWKRG����$IWHU� H[DPLQLQJ� UHTXLUHPHQWV� GRFXPHQWV� DQG� DSSO\LQJ� WKH� WDLORULQJ� SURFHVV� LQ� 3DUW� 2QH� RI� WKLV� VWDQGDUG� WR�
GHWHUPLQH�ZKHUH�WKHUPDO�VKRFNV�DUH�IRUHVHHQ�LQ�WKH�OLIH�F\FOH�RI�WKH�PDWHULHO��XVH�WKH�IROORZLQJ�WR�FRQILUP�WKH�QHHG�
IRU�WKLV�PHWKRG�DQG�WR�SODFH�LW�LQ�VHTXHQFH�ZLWK�RWKHU�PHWKRGV��
����� (IIHFWV�RI�WKHUPDO�VKRFN�HQYLURQPHQWV����
(IIHFWV�RI�WKHUPDO�VKRFNV�DUH�XVXDOO\�PRUH�VHYHUH�QHDU�WKH�RXWHU�SRUWLRQV�RI�PDWHULHO���7KH�IXUWKHU�IURP�WKH�VXUIDFH�
�GHSHQGLQJ��RI� FRXUVH��RQ� WKH�SURSHUWLHV�RI� WKH�PDWHULDO� LQYROYHG��� WKH� VORZHU�DQG� OHVV� VLJQLILFDQW� DUH� WKH� WKHUPDO�
FKDQJHV���7UDQVLW�FDVHV��SDFNDJLQJ��HWF���ZLOO�OHVVHQ�WKH�HIIHFWV�RI�WKHUPDO�VKRFN�RQ�WKH�HQFORVHG�PDWHULHO�HYHQ�PRUH���
6XGGHQ�WHPSHUDWXUH�FKDQJHV�PD\�HLWKHU�WHPSRUDULO\�RU�SHUPDQHQWO\�DIIHFW�RSHUDWLRQ�RI�PDWHULHO���7KH�IROORZLQJ�DUH�
H[DPSOHV�RI�SUREOHPV� WKDW�FRXOG� UHVXOW� IURP�WKHUPDO�VKRFN�H[SRVXUH� WKDW�PD\�UHODWH� WR� WKH�PDWHULHO�EHLQJ� WHVWHG���
&RQVLGHU�WKH�IROORZLQJ�W\SLFDO�SUREOHPV�WR�KHOS�GHWHUPLQH�LI�WKLV�PHWKRG�LV�DSSURSULDWH�IRU�WKH�PDWHULHO�EHLQJ�WHVWHG���
7KLV�OLVW�LV�QRW�LQWHQGHG�WR�EH�DOO�LQFOXVLYH��

D� 3K\VLFDO���
��� 6KDWWHULQJ�RI�JODVV�YLDOV�DQG�RSWLFDO�PDWHULHO���
��� %LQGLQJ�RU�VODFNHQLQJ�RI�PRYLQJ�SDUWV���
��� &UDFNLQJ�RI�VROLG�SHOOHWV�RU�JUDLQV�LQ�H[SORVLYHV���
��� 'LIIHUHQWLDO�FRQWUDFWLRQ�RU�H[SDQVLRQ�UDWHV�RU�LQGXFHG�VWUDLQ�UDWHV�RI�GLVVLPLODU�PDWHULDOV���
��� 'HIRUPDWLRQ�RU�IUDFWXUH�RI�FRPSRQHQWV���
��� &UDFNLQJ�RI�VXUIDFH�FRDWLQJV���
��� /HDNLQJ�RI�VHDOHG�FRPSDUWPHQWV���
��� )DLOXUH�RI�LQVXODWLRQ�SURWHFWLRQ���

E� &KHPLFDO���
��� 6HSDUDWLRQ�RI�FRQVWLWXHQWV���
��� )DLOXUH�RI�FKHPLFDO�DJHQW�SURWHFWLRQ���

F� (OHFWULFDO���
��� &KDQJHV�LQ�HOHFWULFDO�DQG�HOHFWURQLF�FRPSRQHQWV���
��� (OHFWURQLF�RU�PHFKDQLFDO�IDLOXUHV�GXH�WR�UDSLG�ZDWHU�RU�IURVW�IRUPDWLRQ���
��� ([FHVVLYH�VWDWLF�HOHFWULFLW\���

����� 6HTXHQFH�DPRQJ�RWKHU�PHWKRGV��
D� *HQHUDO���6HH�3DUW�2QH��SDUDJUDSK������
E� 8QLTXH� WR� WKLV� PHWKRG�� � 8VH� WHVW� LWHP� UHVSRQVH� FKDUDFWHULVWLFV� DQG� SHUIRUPDQFH� GHWHUPLQDWLRQ�

LQIRUPDWLRQ�REWDLQHG�IURP�WKH�KLJK�DQG�ORZ�WHPSHUDWXUH� WHVWV� WR�EHWWHU�GHILQH�WKH�WHVW�FRQGLWLRQV�WR�EH�
XVHG�IRU�WKLV�SURFHGXUH����

��� 6HOHFWLQJ�3URFHGXUH�9DULDWLRQV����
7KLV�PHWKRG� LQFOXGHV�RQH� WHVW�SURFHGXUH�ZLWK� IRXU�YDULDWLRQV�±�HVVHQWLDOO\� LQ� WKH� OHQJWK�RI� WKH� WHVW�DQG� WKH� VKRFN�
LWVHOI�� � ,W� HPSOR\V� FRQVWDQW� WHPSHUDWXUH� DW� HDFK� RI� WKH� H[WUHPH� VKRFN� FRQGLWLRQV� EHFDXVH�� LQ�PDQ\� LQVWDQFHV�� WKH�
WKHUPDO� VKRFN� LWVHOI� VR� RXWZHLJKV� WKH� RWKHU� WKHUPDO� HIIHFWV� WKDW� WKH� WHVW� PD\� EH� SHUIRUPHG� XVLQJ� WZR� FRQVWDQW�
WHPSHUDWXUHV���7KLV�LV�SDUWLFXODUO\�WKH�FDVH�ZKHQ�PRUH�VHYHUH�VKRFNV�DUH�GHVLUHG��VXFK�DV�IRU�HYDOXDWLRQ�RI�VDIHW\�RU�
LQLWLDO�GHVLJQ��DQG�ZKHQ�H[WUHPH�YDOXHV�ZLOO�EH�XVHG��
%HORZ�DUH�SRVVLEOH�FRQVLGHUDWLRQV�DQG�YDULDWLRQV��
����� 3URFHGXUH�VHOHFWLRQ�FRQVLGHUDWLRQV����:KHQ�VHOHFWLQJ�WKLV�SURFHGXUH��FRQVLGHU��

D� 7KH�H[SHFWHG�H[SRVXUH�WHPSHUDWXUHV�LQ�VHUYLFH���
E� 7KH�PDWHULHO
V�ORJLVWLF�RU�GHSOR\PHQW�FRQILJXUDWLRQ���
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����� 3URFHGXUH�YDULDWLRQV����
7KH� IRXU� SURFHGXUH� YDULDWLRQV� DOO� LQYROYH� WHPSHUDWXUH� FRQGLWLRQLQJ� DQG� SHUIRUPDQFH� WHVWLQJ�� � 7KH\� GLIIHU� RQ� WKH�
QXPEHU�RI�VKRFNV�WKDW��EDVHG�RQ�WKH�/&(3��FDQ�YDU\�IURP�RQH�VKRFN������F\FOH��WR�VL[�RU�PRUH�VKRFNV��WKUHH�RU�PRUH�
F\FOHV���3DUDJUDSK�����LQFOXGHV�ILYH�SRVVLEOH�RSWLRQV��EXW�RQO\�XVH����F�DQG�G�IRU�F\FOLF�VLWXDWLRQV��
��� 'HWHUPLQH�7HVW�/HYHOV�DQG�&RQGLWLRQV����+DYLQJ�VHOHFWHG�WKLV�PHWKRG��EDVHG�RQ�WKH�WHVW�LWHP
V�UHTXLUHPHQWV�GRFXPHQWV�DQG�WKH�WDLORULQJ�SURFHVV���FRPSOHWH�
WKH� WDLORULQJ�SURFHVV�E\� LGHQWLI\LQJ�DSSURSULDWH�SDUDPHWHU� OHYHOV�DQG�DSSOLFDEOH� WHVW�FRQGLWLRQV�DQG� WHFKQLTXHV� IRU�
WKH�SURFHGXUH���%DVH�WKHVH�VHOHFWLRQV�RQ�WKH�UHTXLUHPHQWV�GRFXPHQWV��WKH�/LIH�&\FOH�(QYLURQPHQWDO�3URILOH��/&(3���
UHTXLUHPHQWV�GRFXPHQWV��VHH�3DUW�2QH��)LJXUH�������DQG�LQIRUPDWLRQ�SURYLGHG�ZLWK�WKLV�PHWKRG���&RQVLGHU�WDLORULQJ�
NQRZQ�VHUYLFH�H[WUHPH� WHPSHUDWXUHV� LI� WKH� LQWHQW�RI� WKH� WHVW� LV� WR� UHSURGXFH� LQGXFHG�VWUDLQ� UDWHV� IRXQG� LQ�VHUYLFH���
8VH�YDOXHV�RWKHU�WKDQ�WKRVH�VXJJHVWHG�LI�UHDOLVWLF���7KLV�PHWKRG�DGGUHVVHV�VHYHUDO�H[SRVXUH�VLWXDWLRQV���DLUFUDIW�IOLJKW�
H[SRVXUH�� DLU� GHOLYHU\� �� GHVHUW�� DQG� JURXQG� WUDQVIHU� ±� DPELHQW� WR� HLWKHU� FROG� UHJLRQV� RU� GHVHUW�� � %DVHG� RQ� WKH�
DQWLFLSDWHG�GHSOR\PHQW��GHWHUPLQH�ZKLFK�WHVW�YDULDWLRQ�LV�DSSOLFDEOH�� �5DWKHU� WKDQ�IRFXVLQJ�VROHO\�RQ�VKRFNV�IURP�
ORZ� WR� KLJK� WHPSHUDWXUHV� RU� YLFH�YHUVD�� H[SRVXUH� WHPSHUDWXUHV� FRXOG� UHIOHFW� VKRFNV� IURP� VWDQGDUG� DPELHQW�
FRQGLWLRQV�WR�KLJK�RU�ORZ�WHPSHUDWXUHV���%DVH�WKH�H[SRVXUH�UDQJH�RQ�WKH�H[SHFWHG�VHUYLFH�FRQGLWLRQV��EXW�H[WHQG�WKH�
WHVW�OHYHOV�DV�QHFHVVDU\�WR�GHWHFW�GHVLJQ�IODZV��6WDELOL]H�WKH�ZKROH�WHVW�LWHP�WHPSHUDWXUH�RU��LI�NQRZQ��WKH�SRLQW�RI�
LQWHUHVW�SULRU�WR�WUDQVIHU��+RZHYHU��LI�WKH�/&(3�LQGLFDWHV�D�GXUDWLRQ�OHVV�WKDQ�WKDW�UHTXLUHG�WR�DFKLHYH�VWDELOL]DWLRQ�
WKHQ�WKH�GXUDWLRQ�IURP�WKH�/&(3�VKRXOG�EH�XVHG��7KH�FULWLFDO�SRLQW�RI�LQWHUHVW�PD\�EH�QHDU�WKH�VXUIDFH�RI�WKH�LWHP��,Q�
VXFK�FDVHV��D�FRQVLGHUDEO\�VKRUWHU�GXUDWLRQ�PD\�DSSO\�UDWKHU�WKDQ�FRPSOHWH�VWDELOL]DWLRQ�RI�WKH�LWHP��$Q\�GXUDWLRQ�
OHVV�WKDQ�FRPSOHWH�VWDELOL]DWLRQ�VKDOO�EH�MXVWLILHG��&RQVLGHU�WKH�IROORZLQJ�ZKHQ�VHOHFWLQJ�WHVW�OHYHOV��

D� $LUFUDIW�IOLJKW�H[SRVXUH���7KLV�LV�DSSURSULDWH�LI�WKH�PDWHULHO�LV�WR�EH�H[SRVHG�WR�GHVHUW�RU�WURSLFDO�JURXQG�
KHDW� DQG� SRVVLEOH� GLUHFW� VRODU� KHDWLQJ� DQG�� LPPHGLDWHO\� DIWHUZDUGV�� H[SRVHG� WR� WKH� H[WUHPH� ORZ�
WHPSHUDWXUHV� DVVRFLDWHG�ZLWK� KLJK� DOWLWXGH� �VHH� SDUDJUDSK������E��� � ,I� QRW� H[SHQGHG�� WKH� WHVW� LWHP�FRXOG�
VXEVHTXHQWO\�EH�H[SRVHG�WR�D�SRWHQWLDO�WKHUPDO�VKRFN�ZKHQ�WKH�SODWIRUP�DLUFUDIW�UHWXUQV�WR�D�KRW�DPELHQW�
HQYLURQPHQW���,Q�DGGLWLRQ��LI�QRW�H[SHQGHG��WKH�LWHP�FRXOG�DOVR�EH�VXEMHFWHG�WR�PXOWLSOH�WKHUPDO�VKRFNV��

E� $LU�GHOLYHU\���GHVHUW���7KLV�LV�DSSURSULDWH�IRU�PDWHULHO�WKDW�LV�GHOLYHUHG�RYHU�GHVHUW�WHUUDLQ�IURP�XQKHDWHG��
KLJK�DOWLWXGH�DLUFUDIW��EXW�XVH�WKH�DPELHQW�DLU�WHPSHUDWXUH��QR�VRODU�ORDGLQJ����

F� *URXQG�WUDQVIHU���DPELHQW�WR�RU�IURP�HLWKHU�FROG�UHJLRQV�RU�GHVHUW���7KLV�LV�LQWHQGHG�WR�WHVW�PDWHULHO�IRU�WKH�
HIIHFWV�RI�PRYHPHQW�WR�DQG�IURP�DPELHQW�FRQGLWLRQV�DQG�FROG�UHJLRQV�RU�GHVHUW�HQYLURQPHQWV��

G� (QJLQHHULQJ�GHVLJQ���7KLV�LV�XVHG�WR�GHWHFW�LVVXHV�UHODWHG�WR�PDUJLQDO�GHVLJQ��
����� &OLPDWLF�FRQGLWLRQV����,GHQWLI\� WKH� DSSURSULDWH� FOLPDWLF� FRQGLWLRQV� IRU� WKH� JHRJUDSKLF� DUHDV� LQ�ZKLFK� WKH�PDWHULHO� ZLOO� EH� RSHUDWHG� DQG�
VWRUHG�� �$FWXDO�UHVSRQVH�WHPSHUDWXUHV�DFKLHYHG�ZKHQ�PDWHULHO� LV�H[SRVHG�WR� WKH�FOLPDWLF�FRQGLWLRQV�RI� WKH�YDULRXV�
JURXQG�FOLPDWLF�FDWHJRULHV�FRXOG�EH�REWDLQHG�IURP�WKH�WHVW�UHVXOWV�RI�KLJK�DQG�ORZ�WHPSHUDWXUH�H[SRVXUH��PHWKRGV�
��������������DQG��������IRU�HLWKHU�WKH�RSHUDWLRQDO��RU�VWRUDJH�FRQILJXUDWLRQ�� �7KH�ODWWHU�DVVXPSWLRQ�PXVW�WDNH�LQWR�
DFFRXQW�WKH�LQGXFHG�HIIHFWV�RI�VRODU�UDGLDWLRQ�GXULQJ�VWRUDJH�DQG�WUDQVLW�LQ�YDULRXV�FOLPDWHV����
����� ([SRVXUH�FRQGLWLRQV����
6HOHFW� WKH� WHVW� WHPSHUDWXUHV� IURP� ILHOG� GDWD� RU� IURP� WKH� UHTXLUHPHQWV� GRFXPHQWV�� LI� DYDLODEOH�� � ,I� QRW� DYDLODEOH��
GHWHUPLQH� WKH� WHVW� WHPSHUDWXUHV� IURP� WKH�DQWLFLSDWHG�GHSOR\PHQW�DSSOLFDWLRQ�RU�ZRUOG�DUHDV� LQ�ZKLFK� WKH�PDWHULHO�
ZLOO�EH�GHSOR\HG��RU�IURP�WKH�PRVW�H[WUHPH�QRQ�RSHUDWLQJ�WHPSHUDWXUH�UHTXLUHPHQWV���5HFRPPHQG�XVLQJ�D�UDQJH�RI�
WHPSHUDWXUHV�WKDW�UHIOHFWV�WKDW�DQWLFLSDWHG�LQ�VHUYLFH��UDWKHU�WKDQ�VRPH�DUELWUDU\�H[WUHPH�UDQJH��

D� 'HSOR\PHQW� DSSOLFDWLRQ� �DLUFUDIW� IOLJKW� H[SRVXUH��� 7KH� WKHUPDO� VWUHVVHV� DQG� UDWHV� WKDW� PDWHULHO� ZLOO�
H[SHULHQFH� GXULQJ� H[SRVXUH� WR� WKH� DLU� IOLJKW� RSHUDWLRQDO� HQYLURQPHQW� DUH� GHSHQGHQW� RQ� WKH� DPELHQW�
FRQGLWLRQV�� IOLJKW� FRQGLWLRQV�� DQG� SHUIRUPDQFH� RI� WKH� RQERDUG� HQYLURQPHQWDO� FRQWURO� V\VWHPV�� � 7KH�
WHPSHUDWXUH�DQG�KXPLGLW\�DW�YDULRXV�DOWLWXGHV�FDQ�EH�IRXQG�LQ�0,/�+'%.������SDUDJUDSK������UHIHUHQFH�
D���
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E� $LU�GHOLYHU\�DLU�GURS���7KH�WHVW�FRQGLWLRQV�IRU�WKLV�H[SRVXUH�DUH�EDVHG�XSRQ�WKH�SUREDEOH�FRQGLWLRQV�LQ�WKH�
FDUJR�FRPSDUWPHQW�RI�WKH�DLUFUDIW��RU�RWKHU�WUDQVSRUW�ORFDWLRQ���DQG�RQ�WKH�JURXQG�DW�WKH�SRLQW�RI�LPSDFW���
8VH�D� ORZHU� WHPSHUDWXUH�H[WUHPH� WKDW�DVVXPHV�DQ�XQKHDWHG��XQSUHVVXUL]HG�DLUFUDIW�FDUJR�FRPSDUWPHQW�
ZLWK�WKH�DLUFUDIW�DW�DQ�DOWLWXGH�RI���NLORPHWHUV���������IW����7KLV�LV�WKH�OLPLWLQJ�DOWLWXGH�IRU�FDUJR�DLUFUDIW�
EHFDXVH� RI� R[\JHQ�SUHVVXUH� UHTXLUHPHQWV� ZKHQ� WKH� DLUFUDIW� FDUJR� FRPSDUWPHQW� LV� XQSUHVVXUL]HG�
LPPHGLDWHO\�EHIRUH�DLU�GURS�RSHUDWLRQV���7KH�WHPSHUDWXUH�DW� WKLV�DOWLWXGH�FDQ�EH�IRXQG�LQ�0,/�+'%.�
������'HWHUPLQH�WKH�KLJK�WHPSHUDWXUH�VXUIDFH�H[WUHPHV�IURP�WKH�DSSURSULDWH�WDEOHV�LQ�0HWKRG�����������
127(��0DWHULHO�SDFNDJLQJ�ZLOO�QRUPDOO\�PLWLJDWH�WKHUPDO�VKRFNV�WR�WKH�SDFNDJHG�LWHP���7KH�DLU�
GHOLYHU\�DLU�GURS�VFHQDULR�RI�SDFNDJHG� LWHPV�PD\�QRW� LQYROYH�VLJQLILFDQW� WKHUPDO� VKRFN� WR� WKH�
FRQWHQWV���+RZHYHU��WKH�SDFNDJLQJ�PD\�H[SHULHQFH�DGYHUVH�HIIHFWV�GXH�WR�WKH�WKHUPDO�VKRFN�

F� *URXQG�WUDQVIHU�±�DPELHQW�WR�RU�IURP�FROG�UHJLRQV�RU�GHVHUW��
,Q� VRPH� UHJLRQV� RI� WKH� ZRUOG�� PDWHULHO� FRXOG� H[SHULHQFH� WKHUPDO� VKRFNV� GXULQJ� PRYHPHQW� WR� DQG� IURP�
HQYLURQPHQWDOO\� FRQGLWLRQHG� EXLOGLQJV� �HQFORVXUHV�� WR� H[WUHPH� H[WHULRU� DPELHQW� WHPSHUDWXUH� FRQGLWLRQV�� � %DVH�
VHOHFWLRQ�RI� WKH�RXWVLGH�DPELHQW�FRQGLWLRQV�XSRQ� WKH�FOLPDWLF�FDWHJRULHV�RU�DUHDV� OLVWHG� LQ� WKH�DSSURSULDWH� WDEOH� LQ�
0HWKRG�������RU�����������

��� &ROG� UHJLRQV�� � 7\SLFDOO\�� FRQGLWLRQV� IRU� FROG� UHJLRQV� HQFORVXUHV� DUH� LQGRRU� DLU� DW� �� &� WR� �� &�
��� )�WR��� )���ZLWK�DQ�DFFRPSDQ\LQJ�5+�RI����WR������UHIHUHQFH����G����7KHVH�FRQGLWLRQV�URXJKO\�
FRUUHVSRQG�WR�QRUPDO�KHDWLQJ�SUDFWLFHV�LQ�FROG�UHJLRQV����

��� 'HVHUW���)RU�WUDQVIHU�IURP�D�GHVHUW�HQYLURQPHQW�WR�DQ�DLU�FRQGLWLRQHG�HQFORVXUH��GHWHUPLQH�LI�VRODU�
KHDWLQJ�RI�WKH�PDWHULHO�ZLOO�RFFXU�SULRU�WR�WKH�WUDQVIHU������

G� (QJLQHHULQJ�GHVLJQ���8VH�WHVW�FRQGLWLRQV�WKDW�UHIOHFW�WKH�H[WUHPH�DQWLFLSDWHG�VWRUDJH�FRQGLWLRQV���
����� 7HVW�GXUDWLRQ��QXPEHU�RI�VKRFNV����

D� 3URFHGXUH� ,�$ 2QH�ZD\� VKRFN�V�� IURP� FRQVWDQW� H[WUHPH� WHPSHUDWXUH�� � )RU�PDWHULHO� WKDW� LV� OLNHO\� WR� EH�
H[SRVHG�RQO\� UDUHO\� WR� WKHUPDO� VKRFN� LQ�RQH�GLUHFWLRQ�� SHUIRUP�DW� OHDVW� RQH� VKRFN� IRU� HDFK� DSSURSULDWH�
FRQGLWLRQ��L�H���ORZ�WR�KLJK�WHPSHUDWXUH��RU�YLFH�YHUVD��)LJXUH���������DQG��������D�����

E� 3URFHGXUH� ,�% 6LQJOH� F\FOH� VKRFN� IURP�FRQVWDQW� H[WUHPH� WHPSHUDWXUH�� �)RU�PDWHULHO� WKDW� LV� OLNHO\� WR�EH�
H[SRVHG�WR�RQO\�RQH�WKHUPDO�VKRFN�F\FOH��RQH�LQ�HDFK�GLUHFWLRQ���SHUIRUP�RQH�VKRFN�IRU�HDFK�DSSURSULDWH�
FRQGLWLRQ��L�H���ORZ�WR�KLJK�WHPSHUDWXUH��DQG�RQH�LQ�WKH�RSSRVLWH�GLUHFWLRQ��)LJXUH���������DQG��������E�����

F� 3URFHGXUH� ,�&�0XOWL�F\FOH� VKRFNV� IURP� FRQVWDQW� H[WUHPH� WHPSHUDWXUH�� � 7KHUH� LV� OLWWOH� DYDLODEOH� GDWD� WR�
VXEVWDQWLDWH� D� VSHFLILF� QXPEHU� RI� VKRFNV� ZKHQ� PRUH� IUHTXHQW� H[SRVXUH� LV� H[SHFWHG�� � ,Q� OLHX� RI� EHWWHU�
LQIRUPDWLRQ�� DSSO\� D�PLQLPXP�RI� WKUHH� VKRFNV� DW� HDFK� FRQGLWLRQ�� L�H��� WKUHH� WUDQVIHUV� IURP� FROG� WR� KRW��
WKUHH� WUDQVIHUV� IURP� KRW� WR� FROG�� DQG� D� VWDELOL]DWLRQ� SHULRG� DIWHU� HDFK� WUDQVIHU�� � 7KH� QXPEHU� RI� VKRFNV�
GHSHQGV�SULPDULO\�RQ�WKH�DQWLFLSDWHG�VHUYLFH�HYHQWV��)LJXUH���������DQG��������F��� �7KH�REMHFWLYH�RI�WKLV�
WHVW�LV�WR�GHWHUPLQH�WKH�HIIHFW�RI�UDSLG�WHPSHUDWXUH�FKDQJHV�WR�WKH�PDWHULHO���7KHUHIRUH��H[SRVH�WKH�WHVW�LWHP�
WR� WKH� WHPSHUDWXUH� H[WUHPHV� IRU� D� GXUDWLRQ� HTXDO� WR� HLWKHU� WKH� DFWXDO� RSHUDWLRQ�� RU� WR� WKDW� UHTXLUHG� WR�
DFKLHYH�WHPSHUDWXUH�VWDELOL]DWLRQ�ZLWKLQ�WKH�OLPLWDWLRQV�VKRZQ�LQ�SDUDJUDSKV��������������������DQG����������

G� 3URFHGXUH�,�'�6KRFNV�WR�RU�IURP�FRQWUROOHG�DPELHQW�WHPSHUDWXUH���7KLV�SURFHGXUH�HVVHQWLDOO\�IROORZV�WKH�
GXUDWLRQV� RI�3URFHGXUHV� ,�$� WR� ,�&�� H[FHSW� DOO� VKRFNV� DUH� WR� DQG�RU� IURP�FRQWUROOHG� DPELHQW� FRQGLWLRQV�
�)LJXUH���������DQG��������G�����

����� 7HVW�LWHP�FRQILJXUDWLRQ����7KH�FRQILJXUDWLRQ�RI� WKH� WHVW� LWHP�VWURQJO\�DIIHFWV� WHVW�UHVXOWV�� �7KHUHIRUH��XVH� WKH�DQWLFLSDWHG�FRQILJXUDWLRQ�RI� WKH�
LWHP� GXULQJ� VWRUDJH�� VKLSPHQW�� RU� XVH�� � )RU� VPDOO� WHVW� LWHPV� �H�J��� UDGLRV��� WKH� WHVW� FRQILJXUDWLRQ� VKRXOG� EH�
UHSUHVHQWDWLYH�RI�WKH�LQ�6HUYLFH�FRQGLWLRQ��DQG�SURYLGH�D�VLPLODU�PRXQWLQJ�SODWIRUP�WKHUPDO�PDVV�� $V�D�PLQLPXP��
FRQVLGHU�WKH�IROORZLQJ�FRQILJXUDWLRQV��

D� ,Q� D� VKLSSLQJ�VWRUDJH� FRQWDLQHU� RU� WUDQVLW� FDVH�� DQG� LQVWDOODWLRQ�RI� D� WKHUPDOO\� FRQGLWLRQHG� LWHP� LQWR� D�
FRQWDLQHU�FRQGLWLRQHG�DW�DQRWKHU�WHPSHUDWXUH��

E� 3URWHFWHG�RU�XQSURWHFWHG��
F� 'HSOR\HG��UHDOLVWLFDOO\�RU�ZLWK�UHVWUDLQWV���
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G� 0RGLILHG�ZLWK�NLWV�IRU�VSHFLDO�DSSOLFDWLRQV��
H� 3DFNDJHG�IRU�DLUGURS��
I� 7KH�LQVWDOOHG�HQYLURQPHQW�DQG�WKH�HIIHFW�XSRQ�WKH�WHVW�LWHP�WKHUPDO�UHVSRQVH��

����� 7HPSHUDWXUH�VWDELOL]DWLRQ����
6WDELOL]H�WKH�WHVW�LWHP�WHPSHUDWXUH��SULRU�WR�WUDQVIHU��DQG�ZLWKLQ�WKH�OLPLWDWLRQV�VKRZQ�LQ�SDUDJUDSKV�������������DQG�
�������IRU�DV�ORQJ�DV�QHFHVVDU\�WR�HQVXUH�D�XQLIRUP�WHPSHUDWXUH�WKURXJKRXW�DW�OHDVW�WKH�RXWHU�SRUWLRQV�RI�WKH�WHVW�LWHP����
����� 5HODWLYH�KXPLGLW\����
)RU�PRVW�WHVW�SURJUDPV��WKH�UHODWLYH�KXPLGLW\��5+��LV�QRW�FRQWUROOHG���'XULQJ�WKH�WKHUPDO�VKRFN�WHVW�LW�PD\��KRZHYHU��
KDYH�D�VLJQLILFDQW�HIIHFW�RQ�VRPH�PDWHULHO��H�J���FHOOXORVLF�PDWHULDOV� WKDW�DUH�W\SLFDOO\�SRURXV�� LQWR�ZKLFK�PRLVWXUH�
FDQ�PLJUDWH�DQG�WKHQ�H[SDQG�XSRQ�IUHH]LQJ���'R�QRW�DWWHPSW�WR�FRQWURO�UHODWLYH�KXPLGLW\�XQOHVV�VSHFLILFDOO\�UHTXLUHG��
����� 7UDQVIHU�WLPH����(QVXUH�WKH�WUDQVIHU�WLPH�UHIOHFWV�WKH�WLPH�DVVRFLDWHG�ZLWK�WKH�DFWXDO�WKHUPDO�VKRFN�LQ�WKH�OLIH�F\FOH�SURILOH���0DNH�WKH�
WUDQVIHU�DV�UDSLGO\�DV�SRVVLEOH��EXW�LI�WKH�WUDQVIHU�WDNHV�PRUH�WKDQ�RQH�PLQXWH��MXVWLI\�WKH�H[WUD�WLPH��
��� 6SHFLDO�&RQVLGHUDWLRQV����
7KH� WHVW� FRQGLWLRQV� DV� SUHVHQWHG� LQ� WKLV� PHWKRG� DUH� LQWHQGHG� WR� EH� LQ� JHQHUDO� DJUHHPHQW� ZLWK� RWKHU� H[WUHPHV�
GHVFULEHG�LQ�WKLV�GRFXPHQW���7KH�SULPDU\�SXUSRVH�LQ�HVWDEOLVKLQJ�WKHVH�OHYHOV�LV�WR�SURYLGH�UHDOLVWLF�FRQGLWLRQV�IRU�WKH�
WUDYHUVH� EHWZHHQ� WKH� WZR� WHPSHUDWXUH� H[WUHPHV�� � 7KHUHIRUH�� EHIRUH� WUDQVIHU�� VWDELOL]H� WKH� WHVW� LWHP� �ZLWKLQ� WKH�
OLPLWDWLRQV� VKRZQ� LQ� SDUDJUDSKV� ������� ����� ������� DQG� ������� DW� WKH� PRVW� UHDOLVWLF� WHPSHUDWXUH� WKDW� ZRXOG� EH�
HQFRXQWHUHG� GXULQJ� WKH� VSHFLILF� RSHUDWLRQ�� RU� SRVVLEO\� WKH� PRVW� H[WUHPH� WHVW� LWHP� VWDELOL]DWLRQ� WHPSHUDWXUH� LI�
DSSURSULDWH���&RQVLGHU�WDLORULQJ�NQRZQ�VHUYLFH�H[WUHPH�WHPSHUDWXUHV�LI�WKH�LQWHQW�RI�WKH�WHVW�LV�WR�UHSURGXFH�LQGXFHG�
VWUDLQ�RU�KHDW�WUDQVIHU�UDWHV�IRXQG�LQ�VHUYLFH����
�� ,1)250$7,21�5(48,5('��
��� 3UHWHVW����
7KH�IROORZLQJ�LQIRUPDWLRQ�LV�UHTXLUHG�WR�FRQGXFW�WHPSHUDWXUH�VKRFN�WHVWV�DGHTXDWHO\��

D� *HQHUDO�� � ,QIRUPDWLRQ� OLVWHG� LQ� 3DUW� 2QH�� SDUDJUDSKV� ���� DQG� ����� DQG� $QQH[� $�� 7DVN� ���� RI� WKLV�
VWDQGDUG��

E� 6SHFLILF�WR�WKLV�PHWKRG�����
��� 7HVW�LWHP�FRQILJXUDWLRQ��
��� 7HVW�WHPSHUDWXUH�H[WUHPHV�RU�WHVW�LWHP�WKHUPDO�UDWHV�RI�FKDQJH��
��� 'XUDWLRQ�RI�H[SRVXUH�DW�HDFK�WHPSHUDWXUH��
��� 7HVW�LWHP�UHVSRQVH�WHPSHUDWXUH��IURP�HLWKHU�0HWKRG�������RU���������
��� 7KH� FRPSRQHQW�DVVHPEO\�VWUXFWXUH� WR� EH� XVHG� IRU� WKHUPDO� UHVSRQVH� DQG� WHPSHUDWXUH� VWDELOL]DWLRQ�

SXUSRVHV��LI�UHTXLUHG�����6HH�3DUW�2QH��SDUDJUDSK�������
��� 7KH�QXPEHU�DQG�W\SH�RI�VKRFNV��L�H���VKRFNV�IURP�ORZ�WHPSHUDWXUH�WR�KLJK�WHPSHUDWXUH�RU�YLFH�YHUVD��

RU�D�FRPELQDWLRQ�RI�WKHVH��
F� 7DLORULQJ���1HFHVVDU\�YDULDWLRQV�LQ�WKH�EDVLF�WHVW�SURFHGXUHV�WR�DFFRPPRGDWH�/&(3�UHTXLUHPHQWV�DQG�RU�

IDFLOLW\�OLPLWDWLRQV��
��� 'XULQJ�7HVW��
&ROOHFW�WKH�IROORZLQJ�LQIRUPDWLRQ�GXULQJ�FRQGXFW�RI�WKH�WHVW��

D� *HQHUDO���,QIRUPDWLRQ�OLVWHG�LQ�3DUW�2QH��SDUDJUDSK�������DQG�LQ�$QQH[�$��7DVN�����RI�WKLV�VWDQGDUG��
E� 6SHFLILF�WR�WKLV�PHWKRG��

��� 5HFRUG�RI�FKDPEHU�WHPSHUDWXUH�YHUVXV�WLPH�FRQGLWLRQV��
��� 7HVW�LWHP�WHPSHUDWXUHV��PHDVXUHG�ORFDWLRQV���
��� 7UDQVIHU�WLPHV��H�J����GRRU�RSHQ��WR��GRRU�FORVHG����
��� 'XUDWLRQ�RI�HDFK�H[SRVXUH��
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)RU� WHVW�YDOLGDWLRQ�SXUSRVHV�� UHFRUG�GHYLDWLRQV� IURP�SODQQHG�RU�SUH�WHVW�SURFHGXUHV�RU�SDUDPHWHU� OHYHOV�� LQFOXGLQJ�
DQ\�SURFHGXUDO�DQRPDOLHV�WKDW�PD\�RFFXU��
��� 3RVW�WHVW��
7KH�IROORZLQJ�SRVW�WHVW�GDWD�VKDOO�EH�LQFOXGHG�LQ�WKH�WHVW�UHSRUW��

D� *HQHUDO�� � ,QIRUPDWLRQ� OLVWHG� LQ� 3DUW�2QH�� SDUDJUDSK� ������ DQG� LQ�$QQH[�$�� 7DVNV� ���� DQG� ���� RI� WKLV�
VWDQGDUG��

E� 6SHFLILF�WR�WKLV�PHWKRG����
��� 7HVW�WHPSHUDWXUHV��
��� 'XUDWLRQ�RI�HDFK�H[SRVXUH��
��� 1XPEHU�RI�F\FOHV��
��� 7UDQVIHU�WLPHV��H�J����GRRU�RSHQ��WR��GRRU�FORVHG����
��� 5HVXOWV�RI�RSHUDWLRQDO�FKHFNV��
��� 6WDWXV�RI�WKH�WHVW�LWHP�IRU�HDFK�YLVXDO�H[DPLQDWLRQ��
��� 3UHYLRXV�WHVW�PHWKRGV��LI�DQ\��WR�ZKLFK�WKH�VSHFLILF�WHVW�LWHP�KDV�EHHQ�H[SRVHG��
��� $Q\�GHYLDWLRQV�IURP�WKH�RULJLQDO�WHVW�SODQ��

�� 7(67�352&(66��
��� 7HVW�)DFLOLW\����
����� $SSDUDWXV����
7KH�UHTXLUHG�DSSDUDWXV�FRQVLVWV�RI�WZR�FKDPEHUV�RU�FDELQHWV��RU�D�WZR�FHOOHG�FKDPEHU�LQ�ZKLFK�WKH�WHVW�FRQGLWLRQV�
FDQ�EH�HVWDEOLVKHG�DQG�PDLQWDLQHG���8QOHVV�RWKHUZLVH�VSHFLILHG��XVH�FKDPEHUV�HTXLSSHG�VR�WKDW�DIWHU�WKH�WUDQVIHU�RI�
WKH�WHVW� LWHP�� WKH�WHVW�FRQGLWLRQV�ZLWKLQ�WKH�FKDPEHU�FDQ�EH�VWDELOL]HG�ZLWKLQ�ILYH�PLQXWHV�� �8VH�PDWHULHO�KDQGOLQJ�
HTXLSPHQW��LI�QHFHVVDU\��IRU�WUDQVIHU�RI�WKH�WHVW�LWHP�EHWZHHQ�FKDPEHUV����
����� ,QVWUXPHQWDWLRQ����
8VH�FKDPEHUV�HTXLSSHG�ZLWK�DX[LOLDU\�LQVWUXPHQWDWLRQ�FDSDEOH�RI�PRQLWRULQJ��VHH�3DUW�2QH��SDUDJUDSK�������WKH�WHVW�
FRQGLWLRQV� WKURXJKRXW� DQ� HQYHORSH� RI� DLU� VXUURXQGLQJ� WKH� WHVW� LWHP�V��� � �6HH� 3DUW�2QH�� SDUDJUDSKV� ���D� DQG� �������
4XLFN�GLVFRQQHFW�WKHUPRFRXSOHV�PD\�EH�QHFHVVDU\�IRU�PRQLWRULQJ�WHVW�LWHP�FRQGLWLRQV�IROORZLQJ�WUDQVIHUV��
��� &RQWUROV����
5HFRUG� FKDPEHU� WHPSHUDWXUH�� DQG� LI� UHTXLUHG�KXPLGLW\�� DW� D� VXIILFLHQW� UDWH� WR� FDSWXUH�GDWD�QHFHVVDU\� IRU�SRVW�WHVW�
DQDO\VLV��VHH�3DUW�2QH��SDUDJUDSK��������
����� 7HPSHUDWXUH����
8QOHVV� RWKHUZLVH� VSHFLILHG� LQ� WKH� WHVW� SODQ�� LI� DQ\� DFWLRQ� RWKHU� WKDQ� WHVW� LWHP� RSHUDWLRQ� �VXFK� DV� RSHQLQJ� RI� WKH�
FKDPEHU� GRRU�� H[FHSW� DW� WUDQVIHU� WLPH�� UHVXOWV� LQ� D� VLJQLILFDQW� FKDQJH� �PRUH� WKDQ� � &� ���� )��� RI� WKH� WHVW� LWHP�
WHPSHUDWXUH� RU� FKDPEHU� DLU� WHPSHUDWXUH�� VWDELOL]H� WKH� WHVW� LWHP� DW� WKH� UHTXLUHG� WHPSHUDWXUH� LQ� DFFRUGDQFH� ZLWK�
SDUDJUDSK�������EHIRUH�FRQWLQXDWLRQ��
����� $LU�YHORFLW\����8QOHVV� MXVWLILHG� E\� WKH� PDWHULHO
V� SODWIRUP� HQYLURQPHQW� RU� ORJLVWLF� VFHQDULR�� DQG� WR� SURYLGH� VWDQGDUG� WHVWLQJ�
FRQGLWLRQV�� XVH� DQ� DLU� YHORFLW\� WKDW� GRHV� QRW� H[FHHG� ����P�V� ����� IW�PLQ�� LQ� WKH� YLFLQLW\� RI� WKH� WHVW� LWHP�� �$� WHVW�
WDLORUHG� WR�PHHW� D� VSHFLILF� DLU� YHORFLW\� RU� SODWIRUP�HQYLURQPHQW�PD\� UHTXLUH� WKH� VSHFLILFDWLRQ�RI� WKH� DLU� YHORFLW\��
WHPSHUDWXUH�FKDQJH�UDWH��RU�WUDQVIHU�WLPH��
����� 7UDQVIHU�WLPH����
7UDQVIHU�WKH�WHVW�LWHP�EHWZHHQ�WKH�WZR�HQYLURQPHQWV�ZLWKLQ�RQH�PLQXWH���,I�WKH�LWHP�LV�ODUJH�DQG�UHTXLUHV�PDWHULHO�
KDQGOLQJ�HTXLSPHQW��MXVWLI\�WKH�DGGLWLRQDO�WLPH�UHTXLUHG�WR�PRYH�WKH�LWHP����
���� 7HVW�,QWHUUXSWLRQ��7HVW�LQWHUUXSWLRQV�FDQ�UHVXOW�IURP�WZR�RU�PRUH�VLWXDWLRQV��RQH�EHLQJ�IURP�PDOIXQFWLRQ�RI�WHVW�FKDPEHUV�RU�DVVRFLDWHG�
WHVW�ODERUDWRU\�HTXLSPHQW���7KH�VHFRQG�W\SH�RI�WHVW�LQWHUUXSWLRQ�UHVXOWV�IURP�IDLOXUH�RU�PDOIXQFWLRQ�RI�WKH�WHVW�LWHP�
LWVHOI�GXULQJ�SHUIRUPDQFH�FKHFNV��UHTXLUHG�RU�RSWLRQDO������
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������ ,QWHUUXSWLRQ�GXH�WR�FKDPEHU�PDOIXQFWLRQ��
D� *HQHUDO���6HH�3DUW�2QH��SDUDJUDSK������RI�WKLV�VWDQGDUG��
E� 6SHFLILF�WR�WKLV�PHWKRG����

D� 8QGHUWHVW�LQWHUUXSWLRQ���,I��GXULQJ�WKH�WHPSHUDWXUH�GZHOO��DQ�XQVFKHGXOHG�WHVW�LQWHUUXSWLRQ�RFFXUV�WKDW�
FDXVHV� WKH� WHVW� FRQGLWLRQV� WR� H[FHHG� DOORZDEOH� WROHUDQFHV� WRZDUG� VWDQGDUG� DPELHQW� WHPSHUDWXUHV��
UHLQLWLDWH�WKH�WHVW�DW�WKH�SRLQW�RI�LQWHUUXSWLRQ�DQG�VWDELOL]H�WKH�WHVW�LWHP�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK�
������DW�WKH�SUH�WUDQVIHU�WHVW�FRQGLWLRQ���,I�WKH�LQWHUUXSWLRQ�RFFXUV�GXULQJ�WKH�WUDQVIHU��VWDELOL]H�WKH�WHVW�
LWHP�DW�WKH�SUHYLRXV�WHPSHUDWXUH�DQG�WKHQ�WUDQVIHU��

E� 2YHUWHVW� LQWHUUXSWLRQ�� � �)ROORZLQJ�DQ\�LQWHUUXSWLRQ�WKDW�UHVXOWV� LQ�PRUH�H[WUHPH�H[SRVXUH�RI� WKH�WHVW�
LWHP� WKDQ� WKDW� UHTXLUHG�E\� WKH�PDWHULHO� VSHFLILFDWLRQ�� FRQGXFW� D� FRPSOHWH�SK\VLFDO� H[DPLQDWLRQ�DQG�
RSHUDWLRQDO� FKHFN� RI� WKH� WHVW� LWHP� �ZKHUH� SRVVLEOH��� EHIRUH� DQ\� FRQWLQXDWLRQ� RI� WHVWLQJ�� � 7KLV� LV�
HVSHFLDOO\� WUXH� ZKHUH� D� VDIHW\� SUREOHP� FRXOG� H[LVW�� VXFK� DV� ZLWK� PXQLWLRQV�� � ,I� QR� SUREOHP� LV�
GLVFRYHUHG�� UHHVWDEOLVK� SUH�LQWHUUXSWLRQ� FRQGLWLRQV� DQG� FRQWLQXH� IURP� WKH� SRLQW� ZKHUH� WKH� WHVW�
WROHUDQFHV�ZHUH�H[FHHGHG���,I�WKH�WHVW�LWHP�IDLOV�WR�RSHUDWH�RU�D�YLVXDO�GHIHFW�LV�QRWHG��
��� )ROORZ�WKH�JXLGDQFH�LQ�SDUDJUDSK��������RU�
��� 5HSODFH���UHSDLU�WKH�IDLOHG�RU�QRQ�IXQFWLRQLQJ�FRPSRQHQW�RU�DVVHPEO\�ZLWK�RQH�WKDW�IXQFWLRQV�DV�

LQWHQGHG�� UHHVWDEOLVK� SUH�IDLOXUH� WHVW� FRQGLWLRQV�� DQG� FRQWLQXH� WKH� WHVW� IURP� WKH� SRLQW� RI�
LQWHUUXSWLRQ����

������ ,QWHUUXSWLRQ�GXH�WR�WHVW�LWHP�RSHUDWLRQ�IDLOXUH��)DLOXUH� RI� WKH� WHVW� LWHP�V�� WR� IXQFWLRQ� DV� UHTXLUHG� GXULQJ� UHTXLUHG� RU� RSWLRQDO� SHUIRUPDQFH� FKHFNV� GXULQJ� WHVWLQJ�
SUHVHQWV�D�VLWXDWLRQ�ZLWK�VHYHUDO�SRVVLEOH�RSWLRQV���6HH�3DUW�2QH��SDUDJUDSK������RI�WKLV�VWDQGDUG��
� � D���7KH�SUHIHUDEOH�RSWLRQ�LV�WR�UHSODFH�WKH�WHVW�LWHP�ZLWK�D�³QHZ´�RQH�DQG�UHVWDUW�IURP�6WHS����
� � E�� $�VHFRQG�RSWLRQ�LV�WR�UHSODFH���UHSDLU�WKH�IDLOHG�RU�QRQ�IXQFWLRQLQJ�FRPSRQHQW�RU�DVVHPEO\�ZLWK�RQH�

WKDW�IXQFWLRQV�DV�LQWHQGHG��DQG�UHVWDUW�WKH�HQWLUH�WHVW�IURP�6WHS�����
,I� D� IDLOXUH� RFFXUV� QHDU� WKH� HQG� RI� D� VHTXHQWLDO� WHVW�� FRQVLGHU� UHSDLULQJ� WKH� WHVW� LWHP� DQG� WKHQ� UH�VWDUWLQJ� WKH�
WHPSHUDWXUH� VKRFN� WHVW� IURP�EHJLQQLQJ�� �2QH�PXVW� FRQVLGHU� WKDW� SULRU� WHVWLQJ�XVLQJ� WKH� VDPH� WHVW� LWHP�PD\�KDYH�
LQGXFHG� HIIHFWV� WKDW� VXUIDFH� GXULQJ� WKHVH� RU� VXEVHTXHQW� PHWKRGV�� � 5HSHDWLQJ� WKH� VHTXHQWLDO� HQYLURQPHQWDO� WHVWV�
SUHYLRXVO\�SHUIRUPHG��EXW�ZLWK�D�QHZ�WHVW�LWHP��PXVW�EH�FRQVLGHUHG���,I�WKLV�LV�QRW�GRQH�DQG�WHVW�LWHP�IDLOXUH�RFFXUV�
GXULQJ�WKH�UHPDLQGHU�RI�WKH�WHVW��WKH�WHVW�UHVXOWV�FRXOG�EH�LQYDOLG�GXH�WR�WKH�RYHUWHVW�FRQGLWLRQ��

127(���:KHQ�HYDOXDWLQJ�IDLOXUH�LQWHUUXSWLRQV��FRQVLGHU�SULRU�WHVWLQJ�RQ�WKH�VDPH�WHVW�
LWHP�DQG�FRQVHTXHQFHV�RI�VXFK��

��� 7HVW�([HFXWLRQ��7KH�IROORZLQJ�VWHSV��DORQH�RU�LQ�FRPELQDWLRQ��SURYLGH�WKH�EDVLV�IRU�FROOHFWLQJ�QHFHVVDU\�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�
PDWHULHO
V�VXVFHSWLELOLW\�WR�WHPSHUDWXUH�VKRFN��
����� 3UHSDUDWLRQ�IRU�WHVW����
������� 3UHOLPLQDU\�VWHSV����
%HIRUH� VWDUWLQJ� WKH� WHVW�� UHYLHZ�SUHWHVW� LQIRUPDWLRQ� LQ� WKH� WHVW�SODQ� WR�GHWHUPLQH� WHVW�GHWDLOV� �H�J���SURFHGXUHV�� WHVW�
LWHP� FRQILJXUDWLRQ�� WHPSHUDWXUH� OHYHOV�� F\FOHV�� WHPSHUDWXUH� VWDELOL]DWLRQ� GHWHUPLQDWLRQ�� GXUDWLRQV�� HWF���� � �6HH�
SDUDJUDSK�����DERYH���
������� 3UHWHVW�VWDQGDUG�DPELHQW�FKHFNRXW����$OO� WHVW� LWHPV� UHTXLUH� D� SUHWHVW� VWDQGDUG� DPELHQW� FKHFNRXW� WR� SURYLGH� EDVHOLQH� GDWD�� � ([DPLQH� PXQLWLRQV� �VHH�
SDUDJUDSK����I��DQG�RWKHU�DSSURSULDWH�PDWHULHO�E\�QRQGHVWUXFWLYH�H[DPLQDWLRQ�PHWKRGV�� �&RQGXFW� WKH�FKHFNRXW�DV�
IROORZV��

6WHS���� &RQGXFW� D� FRPSOHWH� YLVXDO� H[DPLQDWLRQ�RI� WKH� WHVW� LWHP� �HYDOXDWH� DJDLQVW� SDUDJUDSK��������ZLWK�
VSHFLDO�DWWHQWLRQ�WR�VWUHVV�DUHDV�VXFK�DV�FRUQHUV�RI�PROGHG�DUHDV�DQG�LQWHUIDFHV�EHWZHHQ�GLIIHUHQW�
PDWHULDOV� �H�J���FRPSRQHQW� OHDG�FHUDPLF� LQWHUIDFHV�RI�YLVLEOH�HOHFWURQLF�SDUWV���DQG�GRFXPHQW� WKH�
UHVXOWV�IRU�FRPSDULVRQ�ZLWK�SRVW�WHVW�GDWD���

6WHS���� &RQGXFW�DQ�RSHUDWLRQDO�FKHFNRXW�DW�VWDQGDUG�DPELHQW�FRQGLWLRQV��3DUW�2QH��SDUDJUDSK�������DQG�LQ�
DFFRUGDQFH�ZLWK�WKH�DSSURYHG�WHVW�SODQ��DQG�UHFRUG�WKH�UHVXOWV����
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6WHS���� ,Q� RUGHU� WR� GHWHUPLQH� WKHUPDO� UHVSRQVH� �SDUDJUDSK� ���E��� LQVWDOO� WHPSHUDWXUH� VHQVRUV� LQ�� RQ�� RU�
DURXQG�WKH�WHVW�LWHP�DV�GHVFULEHG�LQ�WKH�WHVW�SODQ��

6WHS���� ,I�WKH�WHVW�LWHP�RSHUDWHV�VDWLVIDFWRULO\��SURFHHG�WR�WKH�QH[W�VWHS���,I�QRW��UHVROYH�WKH�SUREOHPV�DQG�
UHVWDUW�DW�6WHS����DERYH��

6WHS���� :LWK�WKH�WHVW�LWHP�LQ�WKH�FKDPEHU�LQ�LWV�DSSURSULDWH�ORJLVWLF�FRQILJXUDWLRQ��DGMXVW�WKH�FKDPEHU�DLU�
WHPSHUDWXUH�WR�FRQWUROOHG�DPELHQW�FRQGLWLRQV�DQG�VWDELOL]H�WKH�WHVW�LWHP�SULRU�WR�SURFHHGLQJ�WR�WKH�
DSSURSULDWH�SURFHGXUH��

����� 3URFHGXUH����7KH� IROORZLQJ� SURFHGXUH� DQG� LWV� YDULDWLRQV� SURYLGH� WKH� EDVLV� IRU� FROOHFWLQJ� WKH� QHFHVVDU\� LQIRUPDWLRQ� FRQFHUQLQJ�
PDWHULHO�H[SHULHQFLQJ�D�VHYHUH�WHPSHUDWXUH�VKRFN�HQYLURQPHQW���7KH�SURFHGXUHV�GHSLFWHG�LQ�ILJXUHV���������WKURXJK�
��������DUELWUDULO\�EHJLQ�ZLWK�WKH�ORZHU�WHPSHUDWXUH��EXW�FRXOG�EH�UHYHUVHG�WR�EHJLQ�ZLWK�WKH�KLJKHU�WHPSHUDWXUH�LI�LW�
LV�PRUH�UHDOLVWLF��

127(�� �8QOHVV� WKH� UHTXLUHPHQWV� GRFXPHQWV� LQGLFDWH� RWKHUZLVH�� LI� HLWKHU� RI� WKH� IROORZLQJ� WHVW� SURFHGXUH�
YDULDWLRQV�LV�LQWHUUXSWHG�EHFDXVH�RI�ZRUN�VFKHGXOHV��HWF���PDLQWDLQLQJ�WKH�WHVW�LWHP�DW�WKH�WHVW�WHPSHUDWXUH�IRU�
WKH�WLPH�UHTXLUHG�ZLOO�IDFLOLWDWH�FRPSOHWLRQ�RI�WKH�WHVW�ZKHQ�UHVXPHG���,I�WKH�WHPSHUDWXUH�LV�FKDQJHG��EHIRUH�
FRQWLQXLQJ� WKH� WHVW�� UHVWDELOL]H� WKH� WHVW� LWHP� DW� WKH� WHPSHUDWXUH� RI� WKH� ODVW� VXFFHVVIXOO\� FRPSOHWHG� SHULRG�
EHIRUH�WKH�LQWHUUXSWLRQ����&DXWLRQ�� :KHQ�VRDNLQJ�DW�KLJK�WHPSHUDWXUH��H�J���RYHUQLJKW��HQVXUH�WKH�WRWDO�
WHVW�WLPH�DW�WKH�PRVW�VHYHUH�WHPSHUDWXUH�GRHV�QRW�H[FHHG�WKH�OLIH�H[SHFWDQF\�RI�DQ\�PDWHULDO��VHH�3DUW�
2QH��SDUDJUDSK��������

������� 3URFHGXUH�,���6KRFN�IURP�FRQVWDQW�H[WUHPH�WHPSHUDWXUHV����)LJXUHV���������WR����

D�� 3URFHGXUH�,�$���2QH�ZD\�VKRFN�V��IURP�FRQVWDQW�H[WUHPH�WHPSHUDWXUH���)LJXUH�����������
6WHS���� :LWK�WKH�WHVW�LWHP�LQ�WKH�FKDPEHU�LQ�LWV�DSSURSULDWH�ORJLVWLF�FRQILJXUDWLRQ��DGMXVW�WKH�FKDPEHU�

DLU�WHPSHUDWXUH�WR�WKH�KLJK�RU�ORZ�WHPSHUDWXUH�H[WUHPH�VSHFLILHG�LQ�WKH�WHVW�SODQ��7���DW�D�UDWH�
QRW� WR� H[FHHG� � &�PLQ� �� )�PLQ��� � 6WDELOL]H� WKH� WHPSHUDWXUH� IRU� D� SHULRG� DV� GHWHUPLQHG� LQ�
DFFRUGDQFH�ZLWK�SDUDJUDSK����������

6WHS���� 7UDQVIHU�WKH�WHVW�LWHP�LQ�QR�PRUH�WKDQ�RQH�PLQXWH�WR�DQ�DWPRVSKHUH�DW�WHPSHUDWXUH��7���WKDW�
ZLOO�SURGXFH�WKH�WKHUPDO�VKRFN�VSHFLILHG�LQ�WKH�WHVW�SODQ��DQG�VWDELOL]H�WKH�WHPSHUDWXUH�IRU�D�SHULRG�DV�
GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK��������
6WHS���� ,I� UHTXLUHG� LQ� WKH� WHVW�SODQ��HYDOXDWH� WKH�HIIHFWV�RI� WKH� WKHUPDO�VKRFN�RQ� WKH� WHVW� LWHP� WR� WKH�

H[WHQW�SUDFWLFDO���
6WHS���� ,I� RWKHU� RQH�ZD\� VKRFNV� DUH� UHTXLUHG�� UHSHDW� 6WHSV� ����� �2WKHUZLVH�� UHWXUQ� WKH� WHVW� LWHP� WR�

VWDQGDUG�DPELHQW�FRQGLWLRQV�DW�D�UDWH�QRW�WR�H[FHHG�� &�PLQ��� )�PLQ���
6WHS���� ([DPLQH�WKH�WHVW� LWHP�DQG�� LI�DSSURSULDWH��SHUIRUP�DQ�RSHUDWLRQDO�FKHFN�� �5HFRUG�WKH�UHVXOWV�

IRU�FRPSDULVRQ�ZLWK�SUHWHVW�GDWD���,I�WKH�WHVW�LWHP�IDLOV�WR�RSHUDWH�DV�LQWHQGHG��VHH�SDUDJUDSK���
IRU�DQDO\VLV�RI�UHVXOWV��

127(6������³&\FOH´�PHDQV�RQH�VKRFN�LQ�HDFK�GLUHFWLRQ��IROORZHG�E\�WHPSHUDWXUH�VWDELOL]DWLRQ�SHULRGV��
��7��DQG�7��FDQ�EH�UHYHUVHG�EDVHG�RQ�WKH�/&(3�DQG�DSSOLFDWLRQ��
��3URFHGXUHV�,�$�WR�,�'�FDQ�EH�WDLORUHG�WR�UHIOHFW�RQH�RU�PRUH�VKRFNV�WR�DQG�IURP�VWDQGDUG�DPELHQW�
FRQGLWLRQV�WR�KRW�RU�FROG�FRQGLWLRQV����6HH�3URFHGXUH�,�'�DQG�)LJXUH����������
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5DPS�5DWH�
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����������������)LJXUH�����������6LQJOH�VKRFN��ò�F\FOH���

E� 3URFHGXUH�,�%���6LQJOH�F\FOH�VKRFN�IURP�FRQVWDQW�H[WUHPH�WHPSHUDWXUH���)LJXUH����������
6WHS���� :LWK�WKH�WHVW�LWHP�LQ�WKH�FKDPEHU�LQ�LWV�DSSURSULDWH�ORJLVWLF�FRQILJXUDWLRQ��DGMXVW�WKH�FKDPEHU�

DLU�WHPSHUDWXUH�WR�WKH�KLJK�RU�ORZ�WHPSHUDWXUH�H[WUHPH�VSHFLILHG�LQ�WKH�WHVW�SODQ��7���DW�D�UDWH�
QRW� WR� H[FHHG� � &�PLQ� �� )�PLQ��� � 6WDELOL]H� WKH� WHPSHUDWXUH� IRU� D� SHULRG� DV� GHWHUPLQHG� LQ�
DFFRUGDQFH�ZLWK�SDUDJUDSK����������

6WHS���� 7UDQVIHU�WKH�WHVW�LWHP�LQ�QR�PRUH�WKDQ�RQH�PLQXWH�WR�DQ�DWPRVSKHUH�DW�WHPSHUDWXUH��7���WKDW�
ZLOO�SURGXFH�WKH�WKHUPDO�VKRFN�VSHFLILHG�LQ�WKH�WHVW�SODQ��DQG�VWDELOL]H�WKH�WHPSHUDWXUH�IRU�D�
SHULRG�DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK��������

6WHS���� ,I� UHTXLUHG� LQ� WKH� WHVW�SODQ��HYDOXDWH� WKH�HIIHFWV�RI� WKH� WKHUPDO�VKRFN�RQ� WKH� WHVW� LWHP� WR� WKH�
H[WHQW�SUDFWLFDO���

6WHS���� 7UDQVIHU�WKH�WHVW�LWHP�EDFN�WR�WKH�7��HQYLURQPHQW�LQ�QR�PRUH�WKDQ�RQH�PLQXWH���6WDELOL]H�WKH�
WHPSHUDWXUH�IRU�D�SHULRG�DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK��������DQG�HYDOXDWH�WKH�
WKHUPDO�VKRFN�HIIHFWV��LI�UHTXLUHG���

6WHS���� 5HWXUQ�WKH�WHVW�LWHP�WR�VWDQGDUG�DPELHQW�FRQGLWLRQV��
6WHS���� ([DPLQH�WKH�WHVW� LWHP�DQG�� LI�DSSURSULDWH��SHUIRUP�DQ�RSHUDWLRQDO�FKHFN�� �5HFRUG�WKH�UHVXOWV�

IRU�FRPSDULVRQ�ZLWK�SUHWHVW�GDWD���,I�WKH�WHVW�LWHP�IDLOV�WR�RSHUDWH�DV�LQWHQGHG��VHH�SDUDJUDSK���
IRU�DQDO\VLV�RI�UHVXOWV��
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)LJXUH�����������6LQJOH�F\FOH�VKRFNV��

F�� 3URFHGXUH�,�&���0XOWL�F\FOH�VKRFNV�IURP�FRQVWDQW�H[WUHPH�WHPSHUDWXUH����)LJXUH����������
6WHS���� :LWK�WKH�WHVW�LWHP�LQ�WKH�FKDPEHU�LQ�LWV�DSSURSULDWH�ORJLVWLF�FRQILJXUDWLRQ��DGMXVW�WKH�FKDPEHU�

DLU�WHPSHUDWXUH�WR�WKH�KLJK�RU�ORZ�WHPSHUDWXUH�H[WUHPH�VSHFLILHG�LQ�WKH�WHVW�SODQ��7���DW�D�UDWH�
QRW� WR� H[FHHG� � &�PLQ� �� )�PLQ��� � 6WDELOL]H� WKH� WHPSHUDWXUH� IRU� D� SHULRG� DV� GHWHUPLQHG� LQ�
DFFRUGDQFH�ZLWK�SDUDJUDSK����������

6WHS���� 7UDQVIHU�WKH�WHVW�LWHP�LQ�QR�PRUH�WKDQ�RQH�PLQXWH�WR�DQ�DWPRVSKHUH�DW�WHPSHUDWXUH��7���WKDW�
ZLOO�SURGXFH�WKH�WKHUPDO�VKRFN�VSHFLILHG�LQ�WKH�WHVW�SODQ��DQG�VWDELOL]H�WKH�WHPSHUDWXUH�IRU�D�
SHULRG�DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK��������

6WHS���� ,I� UHTXLUHG� LQ� WKH� WHVW�SODQ��HYDOXDWH� WKH�HIIHFWV�RI� WKH� WKHUPDO�VKRFN�RQ� WKH� WHVW� LWHP� WR� WKH�
H[WHQW�SUDFWLFDO���

6WHS���� 7UDQVIHU� WKH� WHVW� LWHP� EDFN� WR� WKH� 7�� HQYLURQPHQW� LQ� OHVV� WKDQ� RQH� PLQXWH�� � 6WDELOL]H� WKH�
WHPSHUDWXUH�IRU�D�SHULRG�DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK��������DQG�HYDOXDWH�WKH�
WKHUPDO�VKRFN�HIIHFWV��LI�UHTXLUHG���

6WHS���� 5HSHDW�VWHSV�����DW�OHDVW�WZLFH�IRU�D�PLQLPXP�RI�WKUHH�F\FOHV��
6WHS���� 5HWXUQ�WKH�WHVW�LWHP�WR�VWDQGDUG�DPELHQW�FRQGLWLRQV��
6WHS���� ([DPLQH�WKH�WHVW� LWHP�DQG�� LI�DSSURSULDWH��SHUIRUP�DQ�RSHUDWLRQDO�FKHFN�� �5HFRUG�WKH�UHVXOWV�

IRU�FRPSDULVRQ�ZLWK�SUHWHVW�GDWD���,I�WKH�WHVW�LWHP�IDLOV�WR�RSHUDWH�DV�LQWHQGHG��VHH�SDUDJUDSK���
IRU�IDLOXUH�DQDO\VLV�DQG�IROORZ�WKH�JXLGDQFH�LQ�SDUDJUDSK�������IRU�WHVW�LWHP�IDLOXUH��
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7�

)LJXUH�����������0XOWL�F\FOH�VKRFNV��

G�� 3URFHGXUH�,�'� 6KRFNV�WR�RU�IURP�FRQWUROOHG�DPELHQW�WHPSHUDWXUH����)LJXUH����������
127(���7KLV�SURFHGXUDO�YDULDWLRQ�DOZD\V�VWDUWV�DW�VWDQGDUG�DPELHQW�FRQGLWLRQV��EXW�FDQ�EH�WDLORUHG�
WR�IROORZ�DQ\�RI�WKH�WKUHH�DERYH�YDULDWLRQV��L�H���D�VLQJOH�VKRFN��D�VLQJOH�F\FOH��RU�PXOWLSOH�F\FOHV�

6WHS�����:LWK�WKH�WHVW�LWHP�LQ�LWV�DSSURSULDWH�ORJLVWLF�FRQILJXUDWLRQ��VWDELOL]H�WKH�WHVW�LWHP�DW�FRQWUROOHG�
DPELHQW�FRQGLWLRQV����3DUW�2QH��SDUDJUDSK�������

6WHS�����7UDQVIHU�WKH�WHVW�LWHP�LQ�QR�PRUH�WKDQ�RQH�PLQXWH�WR�DQ�DWPRVSKHUH�DW�WHPSHUDWXUH�7��RU�7��
WKDW�ZLOO�SURGXFH�WKH�WKHUPDO�VKRFN�VSHFLILHG�LQ�WKH�WHVW�SODQ��DQG�VWDELOL]H�WKH�WHPSHUDWXUH�IRU�
D�SHULRG�DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK���������

6WHS���� 7UDQVIHU� WKH� WHVW� LWHP� WR� FRQWUROOHG� DPELHQW� FRQGLWLRQV� LQ� QR� PRUH� WKDQ� RQH� PLQXWH�� DQG�
VWDELOL]H�WKH�WHPSHUDWXUH�IRU�D�SHULRG�DV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�SDUDJUDSK��������

6WHS���� ,I� UHTXLUHG� LQ� WKH� WHVW�SODQ��HYDOXDWH� WKH�HIIHFWV�RI� WKH� WKHUPDO�VKRFN�RQ� WKH� WHVW� LWHP� WR� WKH�
H[WHQW�SUDFWLFDO��

6WHS���� (LWKHU�WDLORU�DGGLWLRQDO�VKRFNV�E\�UHSHDWLQJ�VWHSV������RU�SURFHHG�WR�6WHS����
6WHS���� $IWHU�DOO�UHTXLUHG�VKRFNV�DUH�FRPSOHWHG��H[DPLQH�WKH�WHVW�LWHP�DQG��LI�DSSURSULDWH��SHUIRUP�DQ�

RSHUDWLRQDO�FKHFN���5HFRUG�WKH�UHVXOWV�IRU�FRPSDULVRQ�ZLWK�SUHWHVW�GDWD���,I�WKH�WHVW�LWHP�IDLOV�WR�
RSHUDWH�DV�LQWHQGHG��VHH�SDUDJUDSK���IRU�DQDO\VLV�RI�UHVXOWV��
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� )LJXUH�����������6KRFNV�WR�	�IURP�FRQWUROOHG�DPELHQW��

�� $1$/<6,6�2)�5(68/76����
)ROORZ� WKH�JXLGDQFH�SURYLGHG� LQ�3DUW�2QH��SDUDJUDSK������DQG������ WR�DVVLVW� LQ� WKH�HYDOXDWLRQ�RI� WKH� WHVW� UHVXOWV���
$QDO\]H�DQ\�IDLOXUH�RI�D� WHVW� LWHP�WR�PHHW� WKH�UHTXLUHPHQWV�RI� WKH�PDWHULHO�VSHFLILFDWLRQV�� �)RU�SUHPDWXUH�IDLOXUHV�
RWKHU� WKDQ� WKRVH�GHVFULEHG� LQ�SDUDJUDSK�����DERYH��VHH�3DUW�2QH��SDUDJUDSK���������DQG�7DVN������(QYLURQPHQWDO�
7HVW�5HSRUW���SDUDJUDSK����������
�� 5()(5(1&(�5(/$7('�'2&80(176��
��� 5HIHUHQFHG�'RFXPHQWV��

D� 0,/�+'%.������*OREDO�&OLPDWLF�'DWD�IRU�'HYHORSLQJ�0LOLWDU\�3URGXFWV���
E� � $5��������5HVHDUFK��'HYHORSPHQW��7HVW�DQG�(YDOXDWLRQ�RI�0DWHULHO�IRU�([WUHPH�&OLPDWLF�&RQGLWLRQV��
F� 0,/�67'�����&��7HVW�0HWKRG�6WDQGDUG�±�+D]DUG�$VVHVVPHQW�7HVWV�IRU�1RQ�1XFOHDU�0XQLWLRQV��
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3URSRVHG�6WDQGDUG�IRU�1DWLRQDO�:HDWKHU�6HUYLFH�(TXLSPHQW����:RUN�8QLW�1R����5��0*,6������&RQWUDFW�
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/DERUDWRULHV��

��� 5HODWHG�'RFXPHQWV��
D� 1$72�67$1$*�������(QYLURQPHQWDO�7HVWLQJ��
E� $OOLHG�(QYLURQPHQWDO�&RQGLWLRQV�DQG�7HVW�3URFHGXUH��$(&73�������&OLPDWLF�(QYLURQPHQWDO�7HVWV��XQGHU�

67$1$*��������0HWKRG������
F� 1$72� 67$1$*� ������ $(&73� ����� &DWHJRU\� ����� 6HFWLRQ� ������ :RUOGZLGH� ([WUHPH� &OLPDWLF� 	�

(QYLURQPHQWDO�&RQGLWLRQV�)RU�'HILQLQJ�'HVLJQ�7HVW�&ULWHULD��
G� 6\QRSVLV�RI�%DFNJURXQG�0DWHULDO�IRU�0,/�67'����%��&OLPDWLF�([WUHPH�IRU�0LOLWDU\�(TXLSPHQW���%HGIRUG��

0$���$LU�)RUFH�&DPEULGJH�5HVHDUFK�/DERUDWRULHV��-DQXDU\��������'7,&�QXPEHU�$'����������
H� (JEHUW�� +HUEHUW� :�� ³7KH� +LVWRU\� DQG� 5DWLRQDOH� RI� 0,/�67'�����´� )HEUXDU\� ������ ,QVWLWXWH� RI�

(QYLURQPHQWDO�6FLHQFHV�DQG�7HFKQRORJ\��$UOLQJWRQ�3ODFH�2QH�������6��$UOLQJWRQ�+HLJKWV�5RDG��6XLWH������
$UOLQJWRQ�+HLJKWV��,/��������������

���������



0,/�67'����*�
0(7+2'�������

���������

�&RSLHV� RI� 'HSDUWPHQW� RI� 'HIHQVH� 6SHFLILFDWLRQV�� 6WDQGDUGV�� DQG� +DQGERRNV�� DQG� ,QWHUQDWLRQDO� 6WDQGDUGL]DWLRQ�
$JUHHPHQWV� DUH� DYDLODEOH� RQOLQH� DW� KWWS���DVVLVW�GDSV�GOD�PLO�TXLFNVHDUFK�� RU� IURP� WKH� 6WDQGDUGL]DWLRQ� 'RFXPHQW�
2UGHU�'HVN������5REELQV�$YHQXH��%XLOGLQJ��'��3KLODGHOSKLD��3$��������������
5HTXHVWV� IRU� RWKHU� GHIHQVH�UHODWHG� WHFKQLFDO� SXEOLFDWLRQV�PD\� EH� GLUHFWHG� WR� WKH� 'HIHQVH� 7HFKQLFDO� ,QIRUPDWLRQ�
&HQWHU��'7,&���$771��'7,&�%5��6XLWH������������-RKQ�-��.LQJPDQ�5RDG��)RUW�%HOYRLU�9$�������������������
��������� �$VVLVWDQFH��VHOHFWLRQ� ��� RSWLRQ� ���� KWWS���VWLQHW�GWLF�PLO�LQIR�V�VWLQHW�KWPO�� DQG� WKH� 1DWLRQDO� 7HFKQLFDO�
,QIRUPDWLRQ�6HUYLFH��17,6���6SULQJILHOG�9$������������������17,6���������KWWS���ZZZ�QWLV�JRY���


