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)RUHZRUG

7KLV�(XURSHDQ�6WDQGDUG�KDV�EHHQ�SUHSDUHG�E\�7HFKQLFDO�&RPPLWWHH�&(1�7&������7LPEHU�VWUXFWXUHV��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\�0DUFK�������DQG�FRQIOLFWLQJ�QDWLRQDO�VWDQGDUGV�VKDOO�EH�ZLWKGUDZQ�DW
WKH�ODWHVW�E\�0DUFK������

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

7KLV�VWDQGDUG�LV�RQH�RI�D�VHULHV�RI�VWDQGDUGV�IRU�WHVW�PHWKRGV�IRU�EXLOGLQJ�PDWHULDOV�DQG�FRPSRQHQWV��,W�ZDV
SUHSDUHG�E\�D�ZRUNLQJ�JURXS�XQGHU�WKH�FRQYHQRUVKLS�RI�1DWLRQDO�6WDQGDUGV�$XWKRULW\�RI�,UHODQG��16$,��

7KH�VWDQGDUG�LQFOXGHV�D�QRUPDWLYH�DQQH[�JLYLQJ�D�PHWKRG�IRU� WKH� WHVWLQJ�RI�QDLO� URRW� LQ�DOWHUQDWH�EHQGLQJ
DQG�WKUHH�LQIRUPDWLYH�DQQH[HV�GHDOLQJ�UHVSHFWLYHO\�ZLWK���� WKH�GHULYDWLRQ�RI� WKH�URWDWLRQDO�VWLIIQHVV�RI� WKH
FRQWDFW�VXUIDFH�RI�WKH�IDVWHQHU�DQG�WLPEHU�����H[DPSOHV�RI�SURSHUO\�ORFDWHG�WUDQVGXFHUV�DQG����H[DPSOHV�RI
ORDGLQJ�DUUDQJHPHQW�IRU�IDVWHQHU�VKHDU�FDSDFLW\�GHWHUPLQDWLRQ�

�� 6FRSH

7KLV�(XURSHDQ�6WDQGDUG� VSHFLILHV� WKH� WHVW�PHWKRGV� IRU� GHWHUPLQLQJ� WKH� VWUHQJWK� FDSDFLW\� DQG� VWLIIQHVV� RI
MRLQWV�PDGH�ZLWK�SXQFKHG�PHWDO�SODWH�IDVWHQHUV�LQ�ORDG�EHDULQJ�WLPEHU�VWUXFWXUHV��EHLQJ�XVHG�WR�MRLQ�WZR�RU
PRUH�SLHFHV�RI�WLPEHU�RI�WKH�VDPH�WKLFNQHVV�LQ�WKH�VDPH�SODQH��7KH�SURSHUWLHV�PHDVXUHG�DUH�

� ORDG�VOLS� FKDUDFWHULVWLFV� DQG� PD[LPXP� ORDG� UHVXOWLQJ� IURP� WKH� ODWHUDO� UHVLVWDQFH� RI� WKH� HPEHGGHG
SURMHFWLRQV��DW�YDULRXV�DQJOHV�EHWZHHQ�WKH�GLUHFWLRQ�RI�WKH�DSSOLHG�IRUFH�DQG�

WKH�D[LV�RI�WKH�IDVWHQHU��ORDG�IDVWHQHU�DQJOH�a��

WKH�GLUHFWLRQ�RI�WKH�JUDLQ�RI�WKH�WLPEHU��ORDG�JUDLQ�DQJOH�b��

� WKH�WHQVLRQ�FDSDFLW\�RI�WKH�IDVWHQHU�DW�YDULRXV�DQJOHV�a�

� WKH�FRPSUHVVLRQ�FDSDFLW\�RI�WKH�IDVWHQHU�DW�YDULRXV�DQJOHV�a�

� WKH�VKHDU�FDSDFLW\�RI�WKH�IDVWHQHU�DW�YDULRXV�DQJOHV�a�

$�QDLO�URRW�WHVW�PHWKRG�LV�VKRZQ�LQ�DQQH[�$�
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�� 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���� 6WUXFWXUDO�WLPEHU���&RQLIHURXV�DQG�SRSODU���6L]HV��SHUPLVVLEOH�GHYLDWLRQV

(1������ 7LPEHU� VWUXFWXUHV� �� -RLQWV� PDGH� ZLWK� PHFKDQLFDO� IDVWHQHUV� �� *HQHUDO� SULQFLSOHV� IRU� WKH
GHWHUPLQDWLRQ�RI�VWUHQJWK�DQG�GHIRUPDWLRQ�FKDUDFWHULVWLFV

(1������ 7LPEHU� VWUXFWXUHV� �� 7HVWLQJ� RI� MRLQWV�PDGH�ZLWK�PHFKDQLFDO� IDVWHQHUV� ��5HTXLUHPHQWV� IRU
ZRRG�GHQVLW\�

�� 'HILQLWLRQV

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

�����SXQFKHG�PHWDO�SODWH�IDVWHQHU��IDVWHQHU�PDGH�RI�PHWDO�SODWH�RI�QRPLQDO�WKLFNQHVV�QRW�OHVV�WKDQ�����PP
DQG�QRW�PRUH�WKDQ�����PP��KDYLQJ�LQWHJUDO�SURMHFWLRQV�SXQFKHG�RXW�LQ�RQH�GLUHFWLRQ�DQG�EHQW�SHUSHQGLFXODU
WR�WKH�EDVH�RI�WKH�PHWDO�SODWH

���� �PDMRU� D[LV� RI� IDVWHQHU�� GLUHFWLRQ� JLYLQJ� WKH� KLJKHVW� WHQVLRQ� FDSDFLW\� SHU� XQLW�ZLGWK� RI� WKH� IDVWHQHU
�,Q�PDQ\�FDVHV�WKH�SXQFKLQJ�SDWWHUQ�RI�WKH�IDVWHQHU�JLYHV�ULVH�WR�WZR�PDLQ�GLUHFWLRQV��SHUSHQGLFXODU�WR�HDFK
RWKHU��ZLWK�GLIIHUHQW�FDSDFLW\�SURSHUWLHV�

�����HIIHFWLYH�DUHD�RI�IDVWHQHU��WKH�FRQWDFW�DUHD�RI�IDVWHQHU�DQG�WLPEHU�PHPEHU�UHGXFHG�E\���PP�IURP�WKH
HGJHV�DQG�E\����PP�LQ�WKH�JUDLQ�GLUHFWLRQ�IURP�WKH�HQG�RI�WKH�WLPEHU�PHPEHU��VHH�)LJXUH���

)LJXUH����'HILQLWLRQ�RI�HIIHFWLYH�DUHD�RI�IDVWHQHU

�����DQFKRUDJH�FDSDFLW\�SHU�XQLW�DUHD��WKH�PD[LPXP�ORDG�UHVLVWHG�E\�WKH�MRLQW�SHU�HIIHFWLYH�XQLW�DUHD�RI
WKH�IDVWHQHU

�����FKDUDFWHULVWLF�GHQVLW\��WKH�SRSXODWLRQ���SHUFHQWLOH�YDOXH�ZLWK�WKH�PDVV�DQG�YROXPH�FRUUHVSRQGLQJ�WR
HTXLOLEULXP�PRLVWXUH�FRQWHQW�DW�D�WHPSHUDWXUH�RI�����&�DQG�D�UHODWLYH�KXPLGLW\�RI�����

�����GHVLJQ�FRUH�WKLFNQHVV�RI�IDVWHQHU��QRPLQDO�WKLFNQHVV�RI�WKH�IDVWHQHU��UHGXFHG�E\�WKH�WKLFNQHVV�RI�WKH
FRDWLQJ�DQG�IXUWKHU�UHGXFHG�E\�WKH�PLQXV�WROHUDQFH�RI�WKH�FRUH�WKLFNQHVV

6L]HV�LQ�PLOOLPHWUHV
'LUHFWLRQ�RI�JUDLQ
0DMRU�D[LV�RI�WKH�IDVWHQHU
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�� 6\PEROV

$
HI

HIIHFWLYH�DUHD�RI�IDVWHQHU��LQ�VTXDUH�PLOOLPHWUHV

E ZLGWK�RI�IDVWHQHU�SHUSHQGLFXODU�WR�WKH�PDMRU�D[LV�RI�WKH�IDVWHQHU��LQ�PLOOLPHWUHV

I
D�a�b

IDVWHQHU�DQFKRUDJH�FDSDFLW\��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH

I
F�a

IDVWHQHU�FRPSUHVVLRQ�FDSDFLW\��LQ�QHZWRQV�SHU�PLOOLPHWUH

I
W�a

IDVWHQHU�WHQVLRQ�FDSDFLW\��LQ�QHZWRQV�SHU�PLOOLPHWUH

I
W�DFW

DFWXDO�WHQVLRQ�VWUHQJWK�RI�WKH�IDVWHQHU�PDWHULDO��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH

I
W�N

FKDUDFWHULVWLF�WHQVLRQ�VWUHQJWK�RI�WKH�IDVWHQHU�PDWHULDO��LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH

I
Y�a

IDVWHQHU�VKHDU�FDSDFLW\��LQ�QHZWRQV�SHU�PLOOLPHWUH

I
\�DFW

DFWXDO�\LHOG�VWUHVV�RI�WKH�IDVWHQHU�PDWHULDO�LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH

I
\�N

FKDUDFWHULVWLF�\LHOG�VWUHVV�RI�WKH�IDVWHQHU�PDWHULDO�LQ�QHZWRQV�SHU�VTXDUH�PLOOLPHWUH

) ORDG��LQ�QHZWRQV

)
PD[

PD[LPXP�ORDG��LQ�QHZWRQV

)
PD[�HVW

HVWLPDWHG�PD[LPXP�ORDG��LQ�QHZWRQV

K GHSWK�RI�WLPEHU��LQ�PLOOLPHWUHV

O OHQJWK�RI�IDVWHQHU�SDUDOOHO�WR�WKH�PDMRU�D[LV�RI�WKH�IDVWHQHU��LQ�PLOOLPHWUHV

O
�
���O

�
OHQJWKV�RI�DUHD�FRYHUHG�E\�WKH�IDVWHQHU��VHH�)LJXUH�����LQ�PLOOLPHWUHV

O
M

OHQJWK�RI�WKH�IDVWHQHU�LQ�WKH�MRLQW�OLQH��LQ�PLOOLPHWUHV

W WKLFNQHVV�RI�WLPEHU�WHVW�SLHFH��LQ�PLOOLPHWUHV

WFRU�G GHVLJQ�FRUH�WKLFNQHVV�RI�IDVWHQHU��LQ�PLOOLPHWUHV

WDFW DFWXDO�FRUH�WKLFNQHVV�RI�IDVWHQHU��LQ�PLOOLPHWUHV

a DQJOH� EHWZHHQ� WKH� GLUHFWLRQ� RI� WKH� DSSOLHG� IRUFH� DQG� WKH� PDMRU� D[LV� RI� WKH� IDVWHQHU�� LQ
GHJUHHV

b DQJOH�EHWZHHQ�WKH�GLUHFWLRQ�RI�WKH�DSSOLHG�IRUFH�DQG�WKH�GLUHFWLRQ�RI�WKH�JUDLQ�RI�WKH�WLPEHU�
LQ�GHJUHHV

q DQJOH�EHWZHHQ�WKH�JDS�OLQH�DQG�WKH�OLQH� WKURXJK�WKH� ORDG�SRLQW�DQG� WKH�FHQWUH�SRLQW�RI� WKH
IDVWHQHU��VHH�)LJXUH�����LQ�GHJUHHV
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r GHQVLW\�RI�WKH�WLPEHU�PHPEHU�LQ�ZKLFK�WKH�IDLOXUH�WRRN�SODFH��LQ�NLORJUDPV�SHU�FXELF�PHWUH

rN� FKDUDFWHULVWLF� GHQVLW\� RI� WKH� WLPEHU� RU� WLPEHU� JUDGH�� WR� ZKLFK� WKH� WHVW� UHVXOWV� VKDOO� EH
DSSOLHG��LQ�NLORJUDPV�SHU�FXELF�PHWUH

�� 0DWHULDOV

���� 7LPEHU

7KH�WLPEHU�VKDOO�EH�VHOHFWHG�LQ�DFFRUGDQFH�ZLWK�HLWKHU�RI�WKH�PHWKRGV�JLYHQ�LQ�(1��������VHH�DOVR��������

���� )DVWHQHUV

7KH�IDVWHQHU�VSHFLILFDWLRQ��LQFOXGLQJ�WKH�UHOHYDQW�FKDUDFWHULVWLF�PHFKDQLFDO�SURSHUWLHV��H�J��WHQVLOH�VWUHQJWK�
\LHOG�VWUHVV�DQG�HORQJDWLRQ��RI� WKH�VWHHO�XVHG� WR�PDQXIDFWXUH� WKH� IDVWHQHUV��GHWHUPLQHG�XVLQJ�VWDQGDUG� WHVW
SURFHGXUHV��VKDOO�EH�UHFRUGHG��)RU�WKH�SXUSRVH�RI�YHULI\LQJ�VXFK�UHFRUGV��PDWHULDO�VKDOO�EH�DYDLODEOH�ZKLFK
KDV�EHHQ�WDNHQ�IURP�WKH�FRLO�XVHG�LQ�WKH�PDQXIDFWXUH�RI�WKH�IDVWHQHUV�

7KH�GXFWLOLW\�RI�WKH�IDVWHQHUV�DW�WKH�URRW�SRVLWLRQ�RI�WKH�SURMHFWLRQV�VKDOO�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK
DQQH[�$�

127(��7KH� VL]HV� �OHQJWK� DQG�ZLGWK��RI� IDVWHQHU� WR�EH�XVHG� IRU� WKH�YDULRXV� WHVWV� VKRXOG�EH� VHOHFWHG� LQ� VXFK�D�ZD\� WKDW
FDSDFLW\� YDOXHV� IRU� WKH� FRPSOHWH� UDQJH� RI� VL]HV� QRUPDOO\� SURGXFHG� E\� WKH� IDVWHQHU� PDQXIDFWXUHU� PD\� EH� REWDLQHG� E\
LQWHUSRODWLRQ�RU�H[WUDSRODWLRQ�ZLWK�DGHTXDWH�UHOLDELOLW\�

�� 7HVW�PHWKRGV

���� *HQHUDO

)RU�WKH�GHWHUPLQDWLRQ�RI�WKH�IDVWHQHU�WHQVLRQ�FDSDFLW\��WKH�WLPEHU�VKDOO�EH�VXIILFLHQWO\�VWURQJ�IRU�IDLOXUH�WR
RFFXU�LQ�WKH�IDVWHQHU��7KH�WLPEHU�XVHG�VKDOO�KDYH�D�WDUJHW�VL]H��VHH�(1������RI�QRW�OHVV�WKDQ����PP�RU�WZLFH
WKH�OHQJWK�RI�WKH�SURMHFWLRQV�SOXV���PP��ZKLFKHYHU�LV�WKH�JUHDWHU�

127(����,Q�WKH�WHVWV�VSHFLILHG�LQ�������DQG�������WKH�PLQLPXP�WLPEHU�WKLFNQHVV�VKRXOG�EH�OLPLWHG�WR�WKDW�SURSRVHG�IRU�XVH
LQ�VHUYLFH�

127(����7HVW�GDWD�RI�DQFKRUDJH�FDSDFLW\�VKRXOG�QRW�EH�DSSOLHG�WR�MRLQWV�ZLWK�PHPEHUV�WKLQQHU�WKDQ�WKRVH�WHVWHG��EXW�PD\
EH�DSSOLHG�WR�MRLQWV�ZLWK�WKLFNHU�PHPEHUV�

127(����([DPSOHV�RI�SURSHUO\�ORFDWHG�WUDQVGXFHUV�DUH�JLYHQ�LQ�DQQH[�&��,QIRUPDWLYH��

,I� WKHUH� DUH� QR� VSHFLDO� UHTXLUHPHQWV�� WKH� WLPEHU� VKDOO� EH� SODQHG�� WKH� GLIIHUHQFH� LQ� WKLFNQHVV� EHWZHHQ
DGMRLQLQJ�SLHFHV�VKDOO�QRW�H[FHHG�����PP��)RU�HDFK�WHVW�SLHFH��WKH�WZR�LQGLYLGXDO�PHPEHUV�WR�EH�MRLQHG�VKDOO
EH�FXW�IURP�DGMDFHQW�SRVLWLRQV�RQ�WKH�VDPH�SODQN�WR�HQVXUH�D�WHVW�SLHFH�RI�EDODQFHG�GHQVLW\��,Q�HDFK�JURXS�RI
VLPLODU�WHVW�SLHFHV��WKH�WLPEHU�IRU�HDFK�WHVW�SLHFH�VKDOO�EH�FXW�IURP�D�GLIIHUHQW�SODQN�

7LPEHU�PHPEHUV�IRU�WKH�WHVW�SLHFHV�VKDOO�EH�FXW�VR�WKDW�WKH�DUHDV�WR�ZKLFK�WKH�IDVWHQHUV�DUH�HPEHGGHG�DUH
IUHH� IURP� NQRWV�� ORFDO� JUDLQ� GLVWXUEDQFH�� ILVVXUHV� DQG� ZDQH�� (OVHZKHUH� WKH� PHPEHUV� VKDOO� EH� IUHH� IURP
FKDUDFWHULVWLFV�ZKLFK�FRXOG�OHDG�WR�SUHPDWXUH�IDLOXUH�LQ�WKH�WLPEHU�

7KH�PRLVWXUH�FRQWHQW�RI�WKH�WLPEHU�DQG�LWV�GHQVLW\�VKDOO�EH�GHWHUPLQHG�

���� &RQGLWLRQLQJ

7KH�WHVW�SLHFHV�VKDOO�EH�PDQXIDFWXUHG�ZLWK�WKH�WLPEHU�DW�DQ�HTXLOLEULXP�PRLVWXUH�FRQWHQW�FRUUHVSRQGLQJ�WR
����������&�DQG������������UHODWLYH�KXPLGLW\�DQG�VKDOO�DIWHUZDUGV�EH�FRQGLWLRQHG�IRU�DW�OHDVW�RQH�ZHHN�DW
����������&�DQG������������UHODWLYH�KXPLGLW\��7KH�WLPEHU�PDWHULDO�LV�FRQGLWLRQHG�ZKHQ�LW�DWWDLQV�FRQVWDQW
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