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���� � ��� ����� ����� �� ��
��� � ��� �� �� �� ��
��� � ���� �� �� �� ��

0DLQV WHUPLQDOV RI WRROV

)5(48(1&< 5DWHG PRWRU SRZHU
QRW H[FHHGLQJ ���:

5DWHG PRWRU SRZHU
DERYH ���: DQG QRW
H[FHHGLQJ ����:

5DWHG PRWRU SRZHU
DERYH ����:

�0+]� 4XDVL�SHDN
G%P9

$YHUDJH
G%P9

4XDVL�SHDN
G%P9

$YHUDJH
G%P9

4XDVL�SHDN
G%P9

$YHUDJH
G%P9

���� � ���� ����� ����� ����� ����� ����� �����
���� � ��� �� �� �� �� �� ��
��� � ���� �� �� �� �� �� ��

1RWH� �� 7KH ORZHU OLPLW VKDOO DSSO\ DW WKH WUDQVLWLRQ IUHTXHQFLHV�
�� 'HFUHDVLQJ OLQHDUO\ ZLWK WKH ORJDULWKP RI WKH IUHTXHQF\�

������ 7(67 352&('85(6
7KH (87 DQG 6XSSRUW HTXLSPHQW� LI QHHGHG� ZDV VHW XS DV SHU WKH WHVW FRQILJXUDWLRQ WR
VLPXODWH W\SLFDO XVDJH SHU WKH XVHU¶V PDQXDO� :KHQ WKH (87 LV D WDEOHWRS V\VWHP� D
ZRRGHQ WDEOH ZLWK D KHLJKW RI ��� PHWHUV LV XVHG DQG LV SODFHG RQ WKH JURXQG SODQH� :KHQ
WKH (87 LV IORRU VWDQGLQJ HTXLSPHQW� LW LV SODFHG RQ WKH JURXQG SODQH� ZKLFK KDV D ���� PP
QRQ�FRQGXFWLYH FRYHULQJ WR LQVXODWH WKH (87 IURP WKH JURXQG SODQH� 7KH (87 VKRXOG EH
���P DSDUW IURP WKH $01� ZKHUH WKH PDLQV FDEOH VXSSOLHG E\ WKH PDQXIDFWXUHU LV ORQJHU
WKDQ ��� P�WKH H[FHVV VKRXOG EH IROGHG DW WKH FHQWUH LQWR D EXQGOH QR ORQJHU WKDQ ��� P�
'HWDLOV SOHDVH UHIHU WR WHVW VHWXS SKRWRJUDSK\�
7KH 5HFHLYHU VFDQQHG IURP ��� N+] WR �� 0+] IRU HPLVVLRQV LQ HDFK RI WKH WHVW PRGHV�
'XULQJ WKH DERYH VFDQV� WKH HPLVVLRQV ZHUH PD[LPL]HG E\ FDEOH PDQLSXODWLRQ�
$ VFDQ ZDV WDNHQ RQ ERWK SRZHU OLQHV� /LQH DQG 1HXWUDO� UHFRUGLQJ DW OHDVW WKH VL[ KLJKHVW
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HPLVVLRQV� (PLVVLRQ IUHTXHQF\ DQG DPSOLWXGH ZHUH UHFRUGHG LQWR D FRPSXWHU LQ ZKLFK
FRUUHFWLRQ IDFWRUV ZHUH XVHG WR FDOFXODWH WKH HPLVVLRQ OHYHO DQG FRPSDUH UHDGLQJ WR WKH
DSSOLFDEOH OLPLW� 7KH WHVW GDWD RI WKH ZRUVW�FDVH FRQGLWLRQ�V� ZDV UHFRUGHG�
1RWH� 7HVW 6RIWZDUH 1DPH� H�� 6RIWZDUH 9HUVLRQ� ��������

������ 7(67 6(783

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ�

������ 7(67 5(68/7
1�$

(87

/,61

(0, UHFHLYHU

5HIHUHQFH JURXQG SODQH

9HUW� UHIHUHQFH SODQH

�� FP

�� FP
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7KH FOLFN OLPLW /T LV GHWHUPLQHG IURP WKH IRUPXOD�
/T  / � ǻ/
ZKLFK WKH OLPLWV / IRU FRQWLQXRXV GLVWXUEDQFH VKDOO EH LQFUHDVHG �VHH WDEOH ���
ZKLFK FRUUHVSRQGLQJ WR WKH FOLFN UDWH 1 VKDOO EH FDOFXODWHG WKH DPRXQW ǻ/ E\
ǻ/  �� G% IRU 1 � ���
ǻ/  >�� ORJ����1�@ G% IRU ��� � 1 � ��

7DEOH �

)5(48(1&<
�0+]�

$W PDLQV WHUPLQDOV $W ORDG WHUPLQDOV DQG
DGGLWLRQDO WHUPLQDOV

4XDVL�SHDN
G%P9

$YHUDJH
G%P9

4XDVL�SHDN
G%P9

$YHUDJH
G%P9

���� � ��� ����� ����� �� ��
��� � ��� �� �� �� ��
��� � ���� �� �� �� ��

������ 7(67 352&('85(
7KH (87 DQG 6XSSRUW HTXLSPHQW� LI QHHGHG� ZDV VHW XS DV SHU WKH WHVW FRQILJXUDWLRQ WR
VLPXODWH W\SLFDO XVDJH SHU WKH XVHU¶V PDQXDO� :KHQ WKH (87 LV D WDEOHWRS V\VWHP� D
ZRRGHQ WDEOH ZLWK D KHLJKW RI ��� PHWHUV LV XVHG DQG LV SODFHG RQ WKH JURXQG SODQH� :KHQ
WKH (87 LV IORRU VWDQGLQJ HTXLSPHQW� LW LV SODFHG RQ WKH JURXQG SODQH� ZKLFK KDV D ���� PP
QRQ�FRQGXFWLYH FRYHULQJ WR LQVXODWH WKH (87 IURP WKH JURXQG SODQH� 7KH (87 VKRXOG EH ���
P DSDUW IURP WKH $01� ZKHUH WKH PDLQV FDEOH VXSSOLHG E\ WKH PDQXIDFWXUHU LV ORQJHU WKDQ
�P� WKH H[FHVV VKRXOG EH IROGHG DW WKH FHQWUH LQWR D EXQGOH QR ORQJHU WKDQ ��� P� 'HWDLOV
SOHDVH UHIHU WR WHVW VHWXS SKRWRJUDSK\�

$W ILUVW� GHWHUPLQLQJ 1 E\ PHDVXULQJ WKH &OLFNV� FDOFXODWLQJ WKH OLPLW�
7KHQ� XVH WKH 8SSHU TXDUWLOH PHWKRG WR FRQILUP (87 LV IXOILOOHG WKH UHTXLUHPHQW RI VWDQGDUG
RU QRW�

7KH DPSOLWXGH RI WKH FOLFNV VKDOO EH HYDOXDWHG RQO\ DW WKH IROORZLQJ UHVWULFWHG QXPEHU RI
IUHTXHQFLHV� ��� N+]� ��� N+]� ��� 0+] DQG �� 0+]
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(87

/,61

&OLFN WHVW HTXLSPHQW

5HIHUHQFH JURXQG SODQH

9HUW� UHIHUHQFH SODQH

�� FP

�� FP

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ

������ 7(67 5(68/7
7KLV WHVW LV QRW DSSOLFDEOH EHFDXVH WKH (87 GRHV QRW KDYH WKH UHODWLYH IXQFWLRQ�
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)5(48(1&<
�0+]�

+RXVHKROG
DSSOLDQFHV DQG

VLPLODU
DSSOLDQFHV

5DWHG PRWRU SRZHU
QRW H[FHHGLQJ ���:

5DWHG PRWRU SRZHU
DERYH ���: DQG QRW
H[FHHGLQJ ����:

5DWHG PRWRU SRZHU
DERYH ����:

43
G%S:

$YHUDJH
G%S:

43
G%S:

$YHUDJH
G%S:

43
G%S:

$YHUDJH
G%S:

43
G%S:

$YHUDJH
G%S:

�� a ��� ����� ����� ����� ����� ����� ����� ����� �����

)5(48(1&<
�0+]�

+RXVHKROG
DSSOLDQFHV DQG

VLPLODU
DSSOLDQFHV

5DWHG PRWRU SRZHU
QRW H[FHHGLQJ ���:

5DWHG PRWRU SRZHU
DERYH ���: DQG QRW
H[FHHGLQJ ����:

5DWHG PRWRU SRZHU
DERYH ����:

43
G%S:

$YHUDJH
G%S:

43
G%S:

$YHUDJH
G%S:

43
G%S:

$YHUDJH
G%S:

43
G%S:

$YHUDJH
G%S:

��� a ���
� WR ��

G%

� WR ��

G%

� WR ��

G%

� WR ��

G%

1RWH� �� 7KH ORZHU OLPLW VKDOO DSSO\ DW WKH WUDQVLWLRQ IUHTXHQFLHV�
�� ,QFUHDVLQJ OLQHDUO\ ZLWK WKH IUHTXHQF\�
�� 43 PHDQV 4XDVL�SHDN� $9 PHDQV $YHUDJH�
�� 7KH OLPLW RI FROXPQ � DQG � DSSO\ WR WKLV SURGXFW�

������ 7(67 352&('85(
7KH (87 LV SODFH RQ D ��� PHWHUV KHLJKW ZRRGHQ WDEOH DERYH WKH JURXQG SODQH� DQG NHSW
DW OHDVW ��� P IURP RWKHU PHWDOOLF REMHFW� 7KH VWUDLJKW SRUWLRQ RI OHDG ZRXOG SXW RQ � P
ORQJ WHVWLQJ EHQFK RI �LI OHDG LV VKRUWHU WKDQ � P LW VKRXOG EH H[WHQGHG�

$Q\ OHDG FRQQHFWLQJ WKH PDLQ DSSOLDQFH WR DQ DX[LOLDU\ DSSDUDWXV LV GLVFRQQHFWHG LI WKLV
GRHV QRW DIIHFW WKH RSHUDWLRQ RI WKH DSSOLDQFH� RU LV LVRODWHG E\ PHDQV RI IHUULWH ULQJV �RU
DQ DEVRUELQJ FODPS� FORVH WR WKH DSSOLDQFH�

7KH UHFHLYHU VFDQQHG IURP �� 0+] WR ��� 0+]� (PLVVLRQV ZHUH VFDQQHG DQG PHDVXUHG
WR PRYLQJ WKH DEVRUELQJ FODPS DORQJ WKH PDLQ OHDG XQWLO WKH PD[LPXP HPLVVLRQ YDOXH LV
IRXQG� 5HFRUGHG DW OHDVW WKH VL[ KLJKHVW HPLVVLRQV�

7KH WHVW GDWD RI WKH ZRUVW�FDVH FRQGLWLRQ�V� ZDV UHFRUGHG�

1RWH� 7HVW 6RIWZDUH 1DPH� H�� 6RIWZDUH 9HUVLRQ� ��������
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������ 7(67 6(783

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ

������ 7(67 5(68/7
1�$

7HVW 5HFHLYHU

(87

$EVRUELQJ

� PHWHU

���P

(87
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)5(48(1&< �0+]� /LPLW �G%P9�P� �$W �P�
�� a ��� ��
��� a ���� ��

1RWH� �� 7KH ORZHU OLPLW VKDOO DSSO\ DW WKH WUDQVLWLRQ IUHTXHQFLHV�
�� (PLVVLRQ OHYHO �G%P9�P�  �� ORJ (PLVVLRQ OHYHO �P9�P��

������ 7(67 352&('85(
7KH HTXLSPHQW ZDV VHW XS DV SHU WKH WHVW FRQILJXUDWLRQ WR VLPXODWH W\SLFDO XVDJH SHU WKH XVHU¶V PDQXDO�
:KHQ WKH (87 LV D WDEOHWRS V\VWHP� D ZRRGHQ WXUQWDEOH ZLWK D KHLJKW RI ��� PHWHUV LV XVHG ZKLFK LV
SODFHG RQ WKH JURXQG SODQH� :KHQ WKH (87 LV IORRU VWDQGLQJ HTXLSPHQW� LW LV SODFHG RQ WKH JURXQG SODQH
ZKLFK KDV D ��� P QRQ�FRQGXFWLYH FRYHULQJ WR LQVXODWH WKH (87 IURP WKH JURXQG SODQH�

7KH DQWHQQD ZDV SODFHG DW � PHWHU DZD\ IURP WKH (87� 7KH DQWHQQD FRQQHFWHG WR WKH VSHFWUXP
DQDO\]HU YLD D FDEOH DQG DW WLPHV D SUH�DPSOLILHU ZRXOG EH XVHG�

7KH DQDO\]HU � UHFHLYHU TXLFNO\ VFDQQHG IURP �� 0+] WR ���� 0+]� 7KH (87 WHVW SURJUDP ZDV VWDUWHG�
(PLVVLRQV ZHUH VFDQQHG DQG PHDVXUHG URWDWLQJ WKH (87 WR ��� GHJUHHV DQG SRVLWLRQLQJ WKH DQWHQQD �
WR � PHWHUV DERYH WKH JURXQG SODQH� LQ ERWK WKH YHUWLFDO DQG WKH KRUL]RQWDO SRODUL]DWLRQ� WR PD[LPL]H WKH
HPLVVLRQ UHDGLQJ OHYHO�

'XULQJ WKH DERYH VFDQV� WKH HPLVVLRQV ZHUH PD[LPL]HG E\ FDEOH PDQLSXODWLRQ� (DFK PRGHV LV
PHDVXUHG� UHFRUGHG DW OHDVW WKH VL[ KLJKHVW HPLVVLRQV� 7KH HPLVVLRQ IUHTXHQF\� DPSOLWXGH� DQWHQQD
SRVLWLRQ� SRODUL]DWLRQ DQG WXUQWDEOH SRVLWLRQ ZHUH UHFRUGHG LQWR D FRPSXWHU LQ ZKLFK FRUUHFWLRQ IDFWRUV
ZHUH XVHG WR FDOFXODWH WKH HPLVVLRQ OHYHO DQG FRPSDUH UHDGLQJ WR WKH DSSOLFDEOH OLPLW DQG RQO\ 4�3�
UHDGLQJ LV SUHVHQWHG�

7KH WHVW GDWD RI WKH ZRUVW�FDVH FRQGLWLRQ�V� ZDV UHFRUGHG�

1RWH� 7HVW 6RIWZDUH 1DPH� H�� 6RIWZDUH 9HUVLRQ� ��������



5HSRUW 1R�� 37&�����������(�(0��

3DJH �� RI ��

������ 7(67 6(783

�

(0,�
5HFHLYHU�

�P�

�P�

�P�7XUQWDEOH�

(87�

���P�

$QWHQQD�
WRZHU�

5HIHUHQFH�JURXQG�

SODQH�

%L�ORJ�
DQWHQQD�

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ

������ 7(67 5(68/7
3URGXFW QDPH (06 )RRW 0DVVDJHU $QWHQQD 'LVWDQFH � P

0RGHO =.����� $QWHQQD 3ROH 9HUWLFDO �
+RUL]RQWDO

7HVW 0RGH :RUNLQJ 'HWHFWRU
)XQFWLRQ 4XDVL�SHDN

(QYLURQPHQWDO
&RQGLWLRQV

����ć� ���� � 5+�
����� N3D � G% %DQGZLGWK ��� N+]

7HVWHG E\ <DQJ 7HVW 5HVXOW 3DVV
1RWH�
)UHT�  (PLVVLRQ IUHTXHQF\ LQ 0+]
5HDGLQJ OHYHO �G%P9�  5HFHLYHU UHDGLQJ�G%P9�
&RUU�)DFWRU �G%�P� $QWHQQD IDFWRU�G%�P��&DEOH ORVV�G%��3UHDPS )DFWRU�G%�
0HDVXUHPHQW �G%P9�P� 5HDGLQJ OHYHO�G%P9�� &RUU� )DFWRU �G%�P�
/LPLW �G%P9�P�  /LPLW VWDWHG LQ VWDQGDUG
2YHU /LPLW �G%�  0HDVXUHPHQW �G%P9�P� ± /LPLW �G%P9�P�
43  4XDVL�3HDN
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3OHDVH UHIHU WR WKH IROORZLQJ GLDJUDP�
9HUWLFDO�
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/LPLW IRU &ODVV $ HTXLSPHQW /LPLW IRU &ODVV ' HTXLSPHQW
+DUPRQLFV
2UGHU
1

0D[� SHUPLVVLEOH
KDUPRQLFV FXUUHQW

$

+DUPRQLFV
2UGHU
Q

0D[� SHUPLVVLEOH
KDUPRQLFV FXUUHQW SHU

ZDWW P$�:

0D[� SHUPLVVLEOH
KDUPRQLFV FXUUHQW

$
2GG KDUPRQLFV 2GG +DUPRQLFV RQO\

� ���� � ��� ����
� ���� � ��� ����
� ���� � ��� ����
� ���� � ��� ����
�� ���� �� ���� ����
�� ���� �� ���� ����

��̰Q̰�� ����[����Q� ��̰Q̰��
�RGG

KDUPRQLFV
RQO\�

�����Q ����[����Q�(YHQ KDUPRQLFV

� ����
� ����
� ����

�̰Q̰�� ����[��Q

/LPLW IRU &ODVV & HTXLSPHQW

+DUPRQLFV 2UGHU
Q

0D[� SHUPLVVLEOH KDUPRQLFV FXUUHQW H[SUHVVHG DV D
SHUFHQWDJH RI WKH LQSXW FXUUHQW DW WKH IXQGDPHQWDO

IUHTXHQF\ $
� �
� ��[)
� ��
� �
� �

��̰Q�̰��
�RGG KDUPRQLFV RQO\� �

) LV WKH FLUFXLW SRZHU IDFWRU

1RWH� &ODVV $� %� & DQG ' DUH FODVVLILHG DFFRUGLQJ WR LWHP ������RI WKLV UHSRUW

������ 7(67 352&('85(6
7KH (87 ZDV SODFHG RQ WKH WRS RI D ZRRGHQ WDEOH ��� PHWHUV DERYH WKH JURXQG DQG RSHUDWHG WR SURGXFH
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WKH PD[LPXP KDUPRQLF� 7KH FODVVLILFDWLRQ RI (87 LV DFFRUGLQJ WR VHFWLRQ � RI (1 ����������

7KH (87 LV FODVVLILHG DV IROORZV�
&ODVV $�
%DODQFHG WKUHH�SKDVH HTXLSPHQW� +RXVHKROG DSSOLDQFHV H[FOXGLQJ HTXLSPHQW DV &ODVV '�
7RROV H[FOXGLQJ SRUWDEOH WRROV� 'LPPHUV IRU LQFDQGHVFHQW ODPSV� DXGLR HTXLSPHQW�
HTXLSPHQW QRW VSHFLILHG LQ RQH RI WKH WKUHH RWKHU FODVVHV�

&ODVV %�
3RUWDEOH WRROV� $UF ZHOGLQJ HTXLSPHQW ZKLFK LV QRW SURIHVVLRQDO HTXLSPHQW�
&ODVV &�
/LJKWLQJ HTXLSPHQW
&ODVV '�
(TXLSPHQW KDYLQJ D VSHFLILHG SRZHU OHVV WKDQ RU HTXDO WR ��� : RI WKH IROORZLQJ W\SHV�
3HUVRQDO FRPSXWHUV DQG SHUVRQDO FRPSXWHU PRQLWRUV DQG WHOHYLVLRQ UHFHLYHUV�

7KH FRUUHVSRQGHQW WHVW SURJUDP RI WHVW LQVWUXPHQW WR PHDVXUH WKH FXUUHQW KDUPRQLFV
HPDQDWHG IURP (87 LV FKRVHQ� 7KH PHDVXUH WLPH VKDOO EH QRW OHVV WKDQ WKH WLPH QHFHVVDU\
IRU WKH (87 WR EH H[HUFLVHG�

������ 7(67 6(783

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW
&RQILJXUDWLRQ�

������ 7(67 5(68/7
1�$

+DUPRQLFV 	
)OLFNHU
$QDO\]HU

�
3RZHU 6RXUFH (87

6XSSRUW
8QLWV

3RZHU

�ŽƌĚ

���ŵ
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7(67 ,7(0 /,0,7 5(0$5.
3VW ��� 3VWPHDQV VKRUW�WHUP IOLFNHU LQGLFDWRU�
3OW ���� 3OW PHDQV ORQJ�WHUP IOLFNHU LQGLFDWRU�

7GW �PV� ��� 7GW PHDQV PD[LPXP WLPH WKDW GW H[FHHGV � ��
GPD[ ��� ����� � GPD[ PHDQV PD[LPXP UHODWLYH YROWDJH FKDQJH�
GF ��� ��� � GF PHDQV UHODWLYH VWHDG\�VWDWH YROWDJH FKDQJH

������ 7(67 352&('85(
7KH (87 ZDV SODFHG RQ WKH WRS RI D ZRRGHQ WDEOH ��� PHWHUV DERYH WKH JURXQG DQG RSHUDWHG WR SURGXFH
WKH PRVW XQIDYRUDEOH VHTXHQFH RI YROWDJH FKDQJHV XQGHU OLJKWLQJ RSHUDWLQJ FRQGLWLRQV�
'XULQJ WKH IOLFN PHDVXUHPHQW� WKH PHDVXUH WLPH VKDOO LQFOXGH WKDW SDUW RI ZKROH RSHUDWLRQ F\FOH LQ ZKLFK
WKH (87 SURGXFH WKH PRVW XQIDYRUDEOH VHTXHQFH RI YROWDJH FKDQJHV� 7KH REVHUYDWLRQ SHULRG IRU
VKRUW�WHUP IOLFNHU LQGLFDWRU LV �� PLQXWHV DQG WKH REVHUYDWLRQ SHULRG IRU ORQJ�WHUP IOLFNHU LQGLFDWRU LV �
KRXUV�

������ 7(67 6(783

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW
&RQILJXUDWLRQ�

������ 7(67 5(68/7
1�$

+DUPRQLFV 	
)OLFNHU
$QDO\]HU

�
3RZHU 6RXUFH (87

6XSSRUW
8QLWV

3RZHU

�ŽƌĚ

���ŵ
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3URGXFW
6WDQGDUG

(1 �������
7HVW 7\SH 0LQLPXP 5HTXLUHPHQW

%DVLF
6WDQGDUG�

6SHFLILFDWLRQ�
DQG

3HUIRUPDQFH
&ULWHULRQ
UHTXLUHG

(1 ���������
(OHFWURVWDWLF 'LVFKDUJH ± (6'�
r� N9 DLU GLVFKDUJH� r� N9 &RQWDFW GLVFKDUJH�
3HUIRUPDQFH &ULWHULRQ %

(1 ���������

5DGLR�)UHTXHQF\ (OHFWURPDJQHWLF )LHOG
6XVFHSWLELOLW\ 7HVW ± 56�
�� 0+] WR � *+]� � 9�P� �� � $0�� N+]��
3HUIRUPDQFH &ULWHULRQ $

(1 ���������
(OHFWULFDO )DVW 7UDQVLHQW�%XUVW � ()7�
3RZHU OLQH� r�N9� 6LJQDO OLQH� r���N9�
3HUIRUPDQFH &ULWHULRQ %

(1 ���������

6XUJH ,PPXQLW\ 7HVW�
������ PV 2SHQ &LUFXLW 9ROWDJH�
� ��� PV 6KRUW &LUFXLW &XUUHQW�
3RZHU 3RUW a /LQH WR OLQH� r� N9�

/LQH WR JURXQG� r� N9
6LJQDO DQG &RQWURO 3RUW � r��� N9
3HUIRUPDQFH &ULWHULRQ %

(1 ���������
&RQGXFWHG 5DGLR )UHTXHQF\ 'LVWXUEDQFHV 7HVW ±&6�
���� a �� 0+]� � 9UPV� �� � $0� � N+]�
3HUIRUPDQFH &ULWHULRQ $

(1 ����������

9ROWDJH 'LSV DQG ,QWHUUXSWLRQV�
L� �� � UHGXFWLRQ IRU �� SHULRG�
3HUIRUPDQFH &ULWHULRQ &

LL� ��� � UHGXFWLRQ IRU ��� SHULRG
3HUIRUPDQFH &ULWHULRQ %
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���� *(1(5$/ 3(5)250$1&( &5,7(5,$ '(6&5,37,21
&ULWHULD $� 7KH DSSDUDWXV VKHOO FRQWLQXHV WR RSHUDWH DV LQWHQGHG ZLWKRXW RSHUDWRU

LQWHUYHQWLRQ� 1R GHJUDGDWLRQ RI SHUIRUPDQFH RU ORVV RI IXQFWLRQ LV
DOORZHG EHORZ D SHUIRUPDQFH OHYHO VSHFLILHG E\ WKH PDQXIDFWXUHU� ZKHQ
WKH DSSDUDWXV LV XVHG DV LQWHQGHG� 7KH SHUIRUPDQFH OHYHO PD\ EH
UHSODFHG E\ D SHUPLVVLEOH ORVV RI SHUIRUPDQFH� ,I WKH PDQXIDFWXUHU GRHV
QRW VSHFLI\ WKH PLQLPXP SHUIRUPDQFH OHYHO RU WKH SHUPLVVLEOH
SHUIRUPDQFH ORVV� WKHQ HLWKHU RI WKHVH PD\ EH GHULYHG IURP WKH SURGXFW
GHVFULSWLRQ DQG GRFXPHQWDWLRQ� DQG E\ ZKDW WKH XVHU PD\ UHDVRQDEO\
H[SHFW IURP WKH HTXLSPHQW LI XVHG DV LQWHQGHG�

&ULWHULD %� $IWHU WHVW� WKH DSSDUDWXV VKHOO FRQWLQXHV WR RSHUDWH DV LQWHQGHG ZLWKRXW
RSHUDWRU LQWHUYHQWLRQ� 1R GHJUDGDWLRQ RI SHUIRUPDQFH RU ORVV RI IXQFWLRQ
LV DOORZHG� DIWHU WKH DSSOLFDWLRQ RI WKH SKHQRPHQRQ EHORZ D SHUIRUPDQFH
OHYHO VSHFLILHG E\ WKH PDQXIDFWXUHU� ZKHQ WKH DSSDUDWXV LV XVHG DV
LQWHQGHG� 7KH SHUIRUPDQFH OHYHO PD\ EH UHSODFHG E\ D SHUPLVVLEOH ORVV
RI SHUIRUPDQFH�
'XULQJ WKH WHVW� GHJUDGDWLRQ RI SHUIRUPDQFH LV KRZHYHU DOORZHG�
+RZHYHU� QR FKDQJH RI RSHUDWLQJ VWDWH LI VWRUHG GDWD LV DOORZHG WR SHUVLVW
DIWHU WKH WHVW� ,I WKH PDQXIDFWXUHU GRHV QRW VSHFLI\ WKH PLQLPXP
SHUIRUPDQFH OHYHO RU WKH SHUPLVVLEOH SHUIRUPDQFH ORVV� WKHQ HLWKHU RI
WKHVH PD\ EH GHULYHG IURP WKH SURGXFW GHVFULSWLRQ DQG GRFXPHQWDWLRQ�
DQG E\ ZKDW WKH XVHU PD\ UHDVRQDEO\ H[SHFW IURP WKH HTXLSPHQW LI XVHG
DV LQWHQGHG�

&ULWHULD &� 7HPSRUDU\ ORVV RI IXQFWLRQ LV DOORZHG� SURYLGHG WKH IXQFWLRQV LV
VHOI�UHFRYHUDEOH RU FDQ EH UHVWRUHG E\ WKH RSHUDWLRQ RI FRQWUROV E\ WKH
XVHU LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU LQVWUXFWLRQV�
)XQFWLRQV� DQG�RU LQIRUPDWLRQ VWRUHG LQ QRQ�YRODWLOH PHPRU\� RU
SURWHFWHG E\ D EDWWHU\ EDFNXS� VKDOO QRW EH ORVW�
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���� (/(&75267$7,& ',6&+$5*( �(6'�
������ 7(67 63(&,),&$7,21
%DVLF 6WDQGDUG� (1 ���������
'LVFKDUJH ,PSHGDQFH� ��� ȍ
:RUNLQJ &DSDFLW\� ��� S)

'LVFKDUJH 9ROWDJH� $LU 'LVFKDUJH� r� N9 �'LUHFW�
&RQWDFW 'LVFKDUJH� r� N9 �'LUHFW�,QGLUHFW�

3RODULW\� 3RVLWLYH 	 1HJDWLYH
1XPEHU RI 'LVFKDUJH� �� WLPHV DW HDFK WHVW SRLQW
'LVFKDUJH 0RGH� � WLPH�V
3HUIRUPDQFH &ULWHULRQ� %

������ 7(67 352&('85(
7KH GLVFKDUJHV VKDOO EH DSSOLHG LQ WZR ZD\V�

D� &RQWDFW GLVFKDUJHV WR WKH FRQGXFWLYH VXUIDFHV DQG FRXSOLQJ SODQHV�
7ZHQW\ GLVFKDUJHUV ��� ZLWK SRVLWLYH DQG �� ZLWK QHJDWLYH SRODULW\� VKDOO EH DSSOLHG RQ
HDFK DFFHVVLEOH PHWDOOLF SDUW RI WKH HQFORVXUH� WHUPLQDOV DUH H[FOXGHG� ,Q FDVH RI D
QRQ�FRQGXFWLYH HQFORVXUH� GLVFKDUJHUV VKDOO EH DSSOLHG RQ WKH KRUL]RQWDO RU YHUWLFDO
FRXSOLQJ SODQHV� 7HVW VKDOO EH SHUIRUPHG DW D PD[LPXP UHSHWLWLRQ UDWH RI RQH GLVFKDUJH
SHU VHFRQG�

E� $LU GLVFKDUJHV DW VORWV DQG DSHUWXUHV DQG LQVXODWLQJ VXUIDFHV�
2Q WKRVH SDUWV RI WKH (87 ZKHUH LW LV QRW SRVVLEOH WR SHUIRUP FRQWDFW GLVFKDUJH WHVWLQJ�
WKH HTXLSPHQW VKRXOG EH LQYHVWLJDWHG WR LGHQWLI\ XVHU DFFHVVLEOH SRLQWV ZKHUH
EUHDNGRZQ PD\ RFFXU� 6XFK SRLQWV DUH WHVWHG XVLQJ WKH DLU GLVFKDUJH PHWKRG� 7KLV
LQYHVWLJDWLRQ VKRXOG EH UHVWULFWHG WR WKRVH DUHD QRUPDOO\ KDQGOHG E\ WKH XVHU� $
PLQLPXP RI �� VLQJOH DLU GLVFKDUJHV VKDOO EH DSSOLHG WR WKH VHOHFWHG WHVW SRLQW IRU HDFK
VXFK DUHD�

7KH EDVLF WHVW SURFHGXUH ZDV LQ DFFRUGDQFH ZLWK ,(& ����������

D� 7KH (87 ZDV ORFDWHG ��� P PLQLPXP IURP DOO VLGH RI WKH +&3 �GLPHQVLRQV ��� P
[ ��� P��

E� 7KH VXSSRUW XQLWV ZHUH ORFDWHG DQRWKHU WDEOH �� FP DZD\ IURP WKH (87� EXW GLUHFW
VXSSRUW XQLW ZDV�ZHUH ORFDWHG DW VDPH ORFDWLRQ DV (87 RQ WKH +&3 DQG NHHS DW D
GLVWDQFH RI ��FP ZLWK (87�
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F� 7KH WLPH LQWHUYDO EHWZHHQ WZR VXFFHVVLYH VLQJOH GLVFKDUJHV ZDV DW OHDVW �
VHFRQG�

G� &RQWDFW GLVFKDUJHV ZHUH DSSOLHG WR WKH QRQ�LQVXODWLQJ FRDWLQJ� ZLWK WKH SRLQWHG WLS
RI WKH JHQHUDWRU SHQHWUDWLQJ WKH FRDWLQJ DQG FRQWDFWLQJ WKH FRQGXFWLQJ VXEVWUDWH�

H� $LU GLVFKDUJHV ZHUH DSSOLHG ZLWK WKH URXQG GLVFKDUJH WLS RI WKH GLVFKDUJH
HOHFWURGH DSSURDFKLQJ WKH (87 DV IDVW DV SRVVLEOH �ZLWKRXW FDXVLQJ PHFKDQLFDO
GDPDJH� WR WRXFK WKH (87� $IWHU HDFK GLVFKDUJH� WKH (6' JHQHUDWRU ZDV UHPRYHG IURP
WKH (87 DQG UH�WULJJHUHG IRU D QHZ VLQJOH GLVFKDUJH� 7KH WHVW ZDV UHSHDWHG XQWLO DOO
GLVFKDUJHV ZHUH FRPSOHWH�

I� $W OHDVW WHQ VLQJOH GLVFKDUJHV �LQ WKH PRVW VHQVLWLYH SRODULW\� ZHUH DSSOLHG DW WKH
IURQW HGJH RI HDFK +&3 RSSRVLWH WKH FHQWHU SRLQW RI HDFK XQLW RI WKH (87 DQG ���
PHWHUV IURP WKH IURQW RI WKH (87� 7KH ORQJ D[LV RI WKH GLVFKDUJH HOHFWURGH ZDV LQ WKH
SODQH RI WKH +&3 DQG SHUSHQGLFXODU WR LWV IURQW HGJH GXULQJ WKH GLVFKDUJH�

J� $W OHDVW WHQ VLQJOH GLVFKDUJHV �LQ WKH PRVW VHQVLWLYH SRODULW\� ZHUH DSSOLHG WR WKH
FHQWHU RI RQH YHUWLFDO HGJH RI WKH 9HUWLFDO &RXSOLQJ 3ODQH �9&3� LQ VXIILFLHQWO\ GLIIHUHQW
SRVLWLRQV WKDW WKH IRXU IDFHV RI WKH (87 ZHUH FRPSOHWHO\ LOOXPLQDWHG� 7KH 9&3
�GLPHQVLRQV ��� P [ ��� P� ZDV SODFHG YHUWLFDOO\ WR DQG ��� PHWHUV IURP WKH (87�

������ 7(67 6(783

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ�

1RWH�

�� 7$%/(�723 (48,30(17
7KH FRQILJXUDWLRQ FRQVLVWHG RI D ZRRGHQ WDEOH ��� PHWHUV KLJK VWDQGLQJ RQ WKH JURXQG UHIHUHQFH SODQH
�*53� � 7KH *53 FRQVLVWHG RI D VKHHW RI DOXPLQXP DW OHDVW ���� PP WKLFN� DQG ��� PHWHUV VTXDUH
FRQQHFWHG WR WKH SURWHFWLYH JURXQGLQJ V\VWHP� $ KRUL]RQWDO FRXSOLQJ SODQH �+&3� ���� P [ ��� P� ZDV
SODFHG RQ WKH WDEOH DQG DWWDFKHG WR WKH *53 E\ PHDQV RI D FDEOH ZLWK ���N WRWDO LPSHGDQFH� 7KH

HTXLSPHQW XQGHU WHVW� ZDV LQVWDOOHG LQ D UHSUHVHQWDWLYH V\VWHP DV GHVFULEHG LQ VHFWLRQ � RI (1

*URXQG 5HIHUHQFH 3ODQH

:RRGHQ

6XSSRUW XQLWV

(87 	

6XSSRUW 8QLWV

9&3

+&3
!� P

���P
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���������� DQG LWV FDEOHV ZHUH SODFHG RQ WKH +&3 DQG LVRODWHG E\ DQ LQVXODWLQJ VXSSRUW RI ��� PP
WKLFNQHVV� $ GLVWDQFH RI ��PHWHU PLQLPXP ZDV SURYLGHG EHWZHHQ WKH (87 DQG WKH ZDOOV RI WKH
ODERUDWRU\ DQG DQ\ RWKHU PHWDOOLF VWUXFWXUH�

�� )/225�67$1',1* (48,30(17
7KH HTXLSPHQW XQGHU WHVW ZDV LQVWDOOHG LQ D UHSUHVHQWDWLYH V\VWHP DV GHVFULEHG LQ VHFWLRQ � RI ,(&
���������� DQG LWV FDEOHV ZHUH LVRODWHG IURP WKH JURXQG UHIHUHQFH SODQH E\ DQ LQVXODWLQJ VXSSRUW RI ���
PHWHU WKLFNQHVV� 7KH *53 FRQVLVWHG RI D VKHHW RI DOXPLQXP WKDW LV DW OHDVW ���� PP WKLFN� DQG ���
PHWHUV VTXDUH FRQQHFWHG WR WKH SURWHFWLYH JURXQGLQJ V\VWHP DQG H[WHQGHG DW OHDVW ��� PHWHUV IURP WKH
(87 RQ DOO VLGHV�

������ 7(67 5(68/7

3URGXFW (06 )RRW 0DVVDJHU (QYLURQPHQWDO
&RQGLWLRQV

����ć� ���� � 5+�
����� N3D

0RGHO =.����� 7HVWHG %\ <DQJ
7HVW PRGH :RUNLQJ 7HVW 5HVXOW 3DVV

$LU 'LVFKDUJH

7HVW 3RLQWV
7HVW /HYHOV 5HVXOWV

r � N9 3DVV )DLO 2EVHUYDWLRQ 3HUIRUPDQFH
&ULWHULRQ

(QFORVH 1RWH � � � %
%XWWRQ 1RWH � � � %

&RQWDFW 'LVFKDUJH

7HVW 3RLQWV
7HVW /HYHOV 5HVXOWV

r � N9 3DVV )DLO 2EVHUYDWLRQ 3HUIRUPDQFH
&ULWHULRQ

+&3 1RWH � � � %

9&3 1RWH � � � %
1RWH� �� 7KHUH ZDV QR FKDQJH FRPSDUHG ZLWK LQLWLDO RSHUDWLRQ GXULQJ WKH WHVW�

�� 'XULQJ WKH WHVW WKH OXPLQRXV LQWHQVLW\ FKDQJH� DQG DIWHU WKH WHVW WKH OXPLQRXV LQWHQVLW\ FDQ EH
UHVWRUHG WR LWV LQLWLDO YDOXH ZLWKLQ � PLQ�

�� 'XULQJ WKH WHVW� WKH OXPLQRXV LQWHQVLW\ FKDQJH DQG DIWHU WKH WHVW WKH OXPLQRXV LQWHQVLW\ FDQ UHWXUQ
WR QRUPDO ZLWKLQ �� PLQ�
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���� 5$',$7(' 5$',2�)5(48(1&<� (/(&7520$*1(7,& ),(/'
�56�

������ 7(67 63(&,),&$7,21
%DVLF 6WDQGDUG� (1 ���������
)UHTXHQF\ 5DQJH� �� 0+] a ���� 0+]
)LHOG 6WUHQJWK� � 9�P
0RGXODWLRQ� � N+] 6LQH :DYH� �� �� $0 0RGXODWLRQ
)UHTXHQF\ 6WHS� � � RI SUHFHGLQJ IUHTXHQF\ YDOXH
3RODULW\ RI $QWHQQD� +RUL]RQWDO DQG 9HUWLFDO
7HVW 'LVWDQFH� � P
$QWHQQD +HLJKW� ��� P
3HUIRUPDQFH &ULWHULRQ� $

������ 7(67 352&('85(
7KH WHVW SURFHGXUH ZDV LQ DFFRUGDQFH ZLWK (1 ���������

D� 7KH WHVWLQJ ZDV SHUIRUPHG LQ D IXOO\ DQHFKRLF FKDPEHU� 7KH WUDQVPLW DQWHQQD ZDV
ORFDWHG DW D GLVWDQFH RI � PHWHUV IURP WKH (87�

E� 7KH IUHTXHQF\ UDQJH LV VZHSW IURP �� 0+] WR ���� 0+]� ZLWK WKH VLJQDO ��� DPSOLWXGH
PRGXODWHG ZLWK D � N+] VLQH�ZDYH� 7KH UDWH RI VZHHS GLG QRW H[FHHG ��� [ �� ��

GHFDGH�V� ZKHUH WKH IUHTXHQF\ UDQJH LV VZHSW LQFUHPHQWDOO\� WKH VWHS VL]H ZDV � � RI
SUHFHGLQJ IUHTXHQF\ YDOXH�

F� 7KH GZHOO WLPH DW HDFK IUHTXHQF\ VKDOO EH QRW OHVV WKDQ WKH WLPH QHFHVVDU\ IRU WKH (87
WR EH DEOH WR UHVSRQG�

G� 7KH WHVW ZDV SHUIRUPHG ZLWK WKH (87 H[SRVHG WR ERWK YHUWLFDOO\ DQG KRUL]RQWDOO\
SRODUL]HG ILHOGV RQ HDFK RI WKH IRXU VLGHV�
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������ 7(67 6(783
� P

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW
&RQILJXUDWLRQ�
1RWH�

7$%/(723 (48,30(17
7KH (87 LQVWDOOHG LQ D UHSUHVHQWDWLYH V\VWHP DV GHVFULEHG LQ VHFWLRQ � RI (1 ��������� ZDV SODFHG RQ D
QRQ�FRQGXFWLYH WDEOH ��� PHWHUV LQ KHLJKW� 7KH V\VWHP XQGHU WHVW ZDV FRQQHFWHG WR WKH SRZHU DQG VLJQDO
ZLUH DFFRUGLQJ WR UHOHYDQW LQVWDOODWLRQ LQVWUXFWLRQV�
)/225 67$1',1* (48,30(17
7KH (87 LQVWDOOHG LQ D UHSUHVHQWDWLYH V\VWHP DV GHVFULEHG LQ VHFWLRQ � RI ,(& ��������� ZDV SODFHG RQ D
QRQ�FRQGXFWLYH ZRRG VXSSRUW ��� PHWHUV LQ KHLJKW� 7KH V\VWHP XQGHU WHVW ZDV FRQQHFWHG WR WKH SRZHU DQG
VLJQDO ZLUH DFFRUGLQJ WR UHOHYDQW LQVWDOODWLRQ LQVWUXFWLRQV�

3RZHU $PS 6LJQDO

*HQHUDWRU

(87 0RQLWRULQJ E\

XVLQJ D FDPHUD

���P

&RQWURO 5RRP

ϵϲϲ �ŚĂŵďĞƌ
(87	

6XSSRUW

3& &RQWUROOHU WR

FRQWURO 6�*� 	 3$ DV

ZHOO DV IRUZDUG SRZHU
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������ 7(67 5(68/7

3URGXFW (06 )RRW 0DVVDJHU (QYLURQPHQWDO
&RQGLWLRQV

����ć� ���� � 5+�
����� N3D

0RGHO =.����� 7HVWHG %\ <DQJ

7HVW PRGH :RUNLQJ 7HVW 5HVXOW 3DVV

)UHTXHQF\
�0+]� 3RODULW\ 3RVLWLRQ

)LHOG
6WUHQJWK
�9�P�

2EVHUYDWLRQ 3HUIRUPDQFH
&ULWHULRQ

�� a ���� 9	+ )URQW � 1RWH � � � $

�� a ���� 9	+ 5HDU � 1RWH � � � $

�� a ���� 9	+ /HIW � 1RWH � � � $

�� a ���� 9	+ 5LJKW � 1RWH � � � $
1RWH� �� 7KHUH ZDV QR FKDQJH FRPSDUHG ZLWK LQLWLDO RSHUDWLRQ GXULQJ WKH WHVW�

�� 'XULQJ WKH WHVW WKH OXPLQRXV LQWHQVLW\ FKDQJH �DQG DIWHU WKH WHVW WKH OXPLQRXV LQWHQVLW\ FDQ EH
UHVWRUHG WR LWV LQLWLDO YDOXH ZLWKLQ � PLQ�

�� 'XULQJ WKH WHVW� WKH OXPLQRXV LQWHQVLW\ FKDQJH DQG DIWHU WKH WHVW WKH OXPLQRXV LQWHQVLW\ FDQ UHWXUQ
WR QRUPDO ZLWKLQ �� PLQ�
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���� (/(&75,&$/ )$67 75$16,(17 �()7�
������ 7(67 63(&,),&$7,21
%DVLF 6WDQGDUG� (1 ���������

7HVW 9ROWDJH�
3RZHU /LQH� r� N9
6LJQDO�&RQWURO /LQH� r��� N9

3RODULW\� 3RVLWLYH 	 1HJDWLYH
,PSXOVH )UHTXHQF\� � N+]
,PSXOVH :DYH�VKDSH� ���� QV
%XUVW 'XUDWLRQ� �� PV
%XUVW 3HULRG� ��� PV
7HVW 'XUDWLRQ� � PLQV
3HUIRUPDQFH &ULWHULRQ� %

������ 7(67 352&('85(
(87 LV SODFHG RQ D ��� P WDOO ZRRGHQ WDEOH�

(87 RSHUDWH DW QRUPDO PRGH� WKH WUDQVLHQW�EXUVW ZDV ���� QV LQ DFFRUGDQFH ZLWK (1
���������� ERWK SRVLWLYH DQG QHJDWLYH SRODULW\ EXUVW ZDYHIRUP ZHUH DSSOLHG�

7KH GXUDWLRQ WLPH RI HDFK WHVW OLQH ZDV � PLQXWHV�

������ 7(67 6(783
7KH (87 LQVWDOOHG LQ D UHSUHVHQWDWLYH V\VWHP DV GHVFULEHG LQ VHFWLRQ � RI (1 ����������

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± SKRWRJUDSKV RI WKH WHVW
FRQILJXUDWLRQ�

������ 7(67 5(68/7
1�$
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���� 685*( ,0081,7< 7(67
������ 7(67 63(&,),&$7,21
%DVLF 6WDQGDUG� (1 ���������

:DYH�6KDSH�
&RPELQDWLRQ :DYH
������ PV 2SHQ &LUFXLW 9ROWDJH
���� PV 6KRUW &LUFXLW &XUUHQW

7HVW 9ROWDJH� 3RZHU 3RUW a /LQH WR OLQH� r� N9� /LQH WR JURXQG� r � N9
6XUJH ,QSXW�2XWSXW� 3RZHU /LQH� /�1 � /�3( � 1�3(
*HQHUDWRU 6RXUFH
,PSHGDQFH�

� ȍ EHWZHHQ QHWZRUNV
�� ȍ EHWZHHQ QHWZRUN DQG JURXQG

3RODULW\� 3RVLWLYH�1HJDWLYH
3KDVH $QJOH� ����SRVLWLYH SRODULW\ SXOVHV� � �����QHJDWLYH SRODULW\ SXOVHV�
3XOVH 5HSHWLWLRQ 5DWH� � WLPH � PLQ

1XPEHU RI 7HVWV� � SRVLWLYH SRODULW\ SXOVHV DW WKH ��� SKDVH DQJOH� DQG �
QHJDWLYH SRODULW\ SXOVHV DW ���� SKDVH DQJOH

3HUIRUPDQFH &ULWHULRQ� %

������ 7(67 352&('85(
(87 LV SODFHG RQ D ��� P �WDEOH W\SH HTXLSPHQW� � ��� P �IORRU W\SH HTXLSPHQW� WDOO ZRRGHQ
WDEOH�

(87 RSHUDWH DW QRUPDO PRGH� WZR W\SHV RI FRPELQDWLRQ ZDYH JHQHUDWRU ������� XV
RSHQ�FLUFXLW YROWDJH DQG ���� XV VKRUW�FLUFXLW FXUUHQW� DUH DSSOLHG WR WKH (87 SRZHU VXSSO\
WHUPLQDOV YLD WKH FDSDFLWLYH FRXSOLQJ QHWZRUN�

7KH SRZHU FRUG EHWZHHQ WKH (87 DQG WKH FRXSOLQJ�GHFRXSOLQJ QHWZRUN VKDOO QRW H[FHHG �
P LQ OHQJWK�



5HSRUW 1R�� 37&�����������(�(0��

3DJH �� RI ��

������ 7(67 6(783

)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ�

������ 7(67 5(68/7
1�$

6XUJH ,PPXQLW\
7HVW

&RQWUROOHU &RPSXWHU

(87
	

6XSSRUW 8QLWV

���P

7R $&
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)LHOG 6WUHQJWK� � 9
0RGXODWLRQ� � N+] 6LQH :DYH� �� �� $0 0RGXODWLRQ
)UHTXHQF\ 6WHS� � � RI SUHFHGLQJ IUHTXHQF\ YDOXH
&RXSOHG FDEOH� 3RZHU 0DLQV� 6KLHOGHG
&RXSOLQJ GHYLFH� &'1�0��� �� ZLUHV�� ZLUHV�
3HUIRUPDQFH &ULWHULRQ� $

������ 7(67 352&('85(
7KH (87 VKDOO EH WHVWHG ZLWKLQ LWV LQWHQGHG RSHUDWLQJ DQG FOLPDWLF FRQGLWLRQV�
7KH WHVW VKDOO SHUIRUPHG ZLWK WKH WHVW JHQHUDWRU FRQQHFWHG WR HDFK RI WKH FRXSOLQJ DQG
GHFRXSOLQJ GHYLFHV LQ WXUQ� ZKLOH WKH RWKHU QRQ�H[FLWHG 5) LQSXW SRUWV RI WKH FRXSOLQJ
GHYLFHV DUH WHUPLQDWHG E\ D �� ȍ ORDG UHVLVWRU�
7KH IUHTXHQF\ UDQJH ZDV VZHSW IURP ��� N+] WR ��� 0+]� XVLQJ WKH VLJQDO OHYHO
HVWDEOLVKHG GXULQJ WKH VHWWLQJ SURFHVV DQG ZLWK D GLVWXUEDQFH VLJQDO RI �� � DPSOLWXGH� 7KH
VLJQDO ZDV PRGXODWHG ZLWK D � N+] VLQH ZDYH� SDXVLQJ WR DGMXVW WKH 5) VLJQDO OHYHO RU WKH
VZLWFK FRXSOLQJ GHYLFHV DV QHFHVVDU\� 7KH VZHHS UDWH ZDV ��� [ ���� GHFDGHV�V� :KHUH WKH
IUHTXHQF\ UDQJH LV VZHSW LQFUHPHQWDOO\� WKH VWHS VL]H ZDV � � RI SUHFHGLQJ IUHTXHQF\
YDOXH WKH GZHOO WLPH RI WKH DPSOLWXGH PRGXODWHG FDUULHU DW HDFK IUHTXHQF\ ZDV ��� V�
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)RU WKH DFWXDO WHVW FRQILJXUDWLRQ� SOHDVH UHIHU WR WKH UHODWHG LWHP ± 3KRWRJUDSKV RI WKH 7HVW &RQILJXUDWLRQ
1RWH� �� 7KH (87 LV VHWXS ��� P DERYH *URXQG 5HIHUHQFH 3ODQH

�� $OO UHOHYDQW FDEOHV VKDOO EH SURYLGHG ZLWK WKH DSSURSULDWH FRXSOLQJ DQG GHFRXSOLQJ GHYLFHV DW D
GLVWDQFH EHWZHHQ ��� PHWHUV DQG ��� PHWHUV IURP WKH SURMHFWHG JHRPHWU\ RI WKH (87 RQ WKH JURXQG
UHIHUHQFH SODQH�
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3KDVH $QJOH� ��
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7KH (87 DQG VXSSRUW XQLWV ZHUH ORFDWHG RQ D ZRRGHQ WDEOH� ��� P DZD\ IURP JURXQG IORRU�

6HWWLQJ WKH SDUDPHWHU RI WHVWV DQG WKHQ SHUIRUP WKH WHVW VRIWZDUH RI WHVW VLPXODWRU�

&KDQJHV WR WKH YROWDJH OHYHO VKDOO RFFXU DW � GHJUHH FURVVLQJ SRLQW LQ WKH D�F� YROWDJH
ZDYHIRUP�

5HFRUG WKH WHVW UHVXOW LQ WHVW UHFRUG IRUP�
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$SSOLFDQW � %HWWHU /HDI /LPLWHG
$GGUHVV � )ODW (� ���)� 7RZHU �� 6XPPLW 7HUUDFH� � 2Q <XN 5RDG� 7VXHQ :DQ�

+RQJ .RQJ
0DQXIDFWXUHU � ZHQ]KRX]KRQJNHJRQJ\LSLQ\RX[LDQJRQJVL
$GGUHVV � 5RRP ���� IORRU � DQG IORRU ���� EXLOGLQJ ��� /RQJJDQJ QHZ WRZQ�

:HQ]KRX� =KHMLDQJ 3URYLQFH
7UDGH 0DUN � 1�$
3URGXFW � (06 )RRW 0DVVDJHU
0RGHO 1R� � =.�����

7KH VXEPLWWHG VDPSOH RI WKH DERYH HTXLSPHQW KDV EHHQ WHVWHG DQG IRXQG WR FRPSO\ ZLWK WKH
IROORZLQJ (XURSHDQ 'LUHFWLYH�

(0& 'LUHFWLYH � ��������(8
7KH VWDQGDUG�V� XVHG IRU VKRZLQJ FRPSOLDQFH ZLWK WKH HVVHQWLDO UHTXLUHPHQWV�

$SSOLFDEOH 6WDQGDUG�V� 7HVW 5HSRUW�V� 1XPEHU

(1 ������������
(1 ������������
(1 ��������������
(1 ��������������

37&�����������(�(0��

7KLV FHUWLILFDWH LV SDUW RI WKH IXOO WHVW UHSRUW�V� DQG VKRXOG EH UHDG LQ FRQMXQFWLRQ ZLWK LW� 7KLV
FHUWLILFDWH LV EDVHG RQ DQ HYDOXDWLRQ RI RQH VDPSOH RI DERYH PHQWLRQHG SURGXFW� ,W GRHV QRW
LPSO\ DVVHVVPHQW RI WKH SURGXFWLRQ RI WKH SURGXFW� :LWKRXW WKH ZULWWHQ DSSURYDO RI
3UHFLVH 7HVWLQJ 	 &HUWLILFDWLRQ �*XDQJGRQJ� &R�� /WG� WKLV FHUWLILFDWH LV QRW SHUPLWWHG WR EH
UHSURGXFHG� H[FHSW LQ IXOO� ,W LV QRW SHUPLWWHG WR XVH WKH WHVW ODE¶V ORJR� 7KH &( PDUNLQJ PD\
RQO\ EH XVHG LI DOO WKH UHOHYDQW DQG HIIHFWLYH (XURSHDQ 'LUHFWLYHV DUH DSSOLFDEOH�

����������������������������������������������
-DFN\ 2X
0DQDJHU
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