
DE�T��������� �� � � (IIHFWLYH�'DWH���0DUFK������� � 3DJH����RI����

$33(1',;�,,�

5(48,5('�&217$,1(56��35(6(59$7,21�7(&+1,48(6�
$1'�+2/',1*�7,0(6�)25�62/,'�:$67(�$1'�:$67(:$7(5�



DE�T��������� �� � � (IIHFWLYH�'DWH���0DUFK������� � 3DJH����RI����

7DEOH�,,�5HTXLUHG�&RQWDLQHUV��3UHVHUYDWLRQ�7HFKQLTXHV��DQG�+ROGLQJ�7LPHV�

3DUDPHWHU�1R��QDPH�
0DWUL[� 0HWKRG�

&RQWDLQHU�� 3UHVHUYDWLRQ���
0D[LPXP�KROGLQJ�
WLPH�

%DFWHULDO�7HVWV�

&ROLIRUP��WRWDO��
IHFDO��

/LTXLG�6ROLG� $2$&�������
��$2$&�
������
��60�����&��60�
����%��60�����%
��$2$&�
�������
��$2$&�5,�
370�������
��$2$&�5,�
370�������
�

3$��*�
&RRO�������&��
��������
1D�6�2��

��KRXUV������

(��FROL

/LTXLG�6ROLG� &00()��������(3$�������
60�����)��60�����%��60�
����&��$2$&�5,�
370�������
��%$0��
��
&00()������
��20$�
�������
���$2$&�������
��
$2$&�������
���60�
����*
��

3$��*�
&RRO�������&��
��������
1D�6�2��

��KRXUV������

)HFDO�
VWUHSWRFRFFL�

/LTXLG�6ROLG�6ZDE 60�����&
��
3$��*�

&RRO�������&��
��������
1D�6�2��

��KRXUV���

(QWHURFRFFL�
/LTXLG�6ROLG�6ZDE $670�'���������$670�

'���������60�����&
�� 3$��*�
&RRO�������&��
��������
1D�6�2��

��KRXUV���

6DOPRQHOOD�

/LTXLG�6ROLG� $2$&��������
��$2$&�5,�
37�������
��&00()�
�����
��(3$�����
��60�
����%
��60�����'
��$2$&�
���
���$2$&�5,�
37�������
��$2$&�5,�
370�������
���

3$��*�
&RRO�������&��
��������
1D�6�2��

��KRXUV���

,QRUJDQLF�7HVWV�

�$FLGLW\�
/LTXLG�6ROLG� (3$������
���60�����%���

60�����%P
�
3��)3��*� &RRO������&��� ���GD\V��

����������������������$ONDOLQLW\�

/LTXLG�6ROLG� $&6�5*7�&KHPLFDOV
��(3$�
�����
��60�����%��$J�
+%�����
��60�����%�IRU�
6OXGJH�

3��)3��*� &RRO������&��� ���GD\V��

$PPRQLD�
/LTXLG�6ROLG� (3$������
��60������1+��

*��60�����1+�'���60�
����1+��'P
�

3��)3��*�
&RRO������&����
+�62��WR�S+��

���GD\V��

$PPRQLD�DV�1�
/LTXLG� $670�'�����

3�
6WRUH�DW���&��
6XOIXULF�DFLG�WR�
S+����

���GD\V��

$QLRQVB,&B':�

/LTXLG� (3$������� 3��*��IRU�
&KORULWH PX
VW�EH�
RSDTXH�

���PJ�/�('$��
FRRO�WR����&�IRU�
&KORULWH�

���GD\V�����GD\V�IRU�
&KORULWH�

�%LRFKHPLFDO�
R[\JHQ�GHPDQG

/LTXLG�6ROLG� (3$��������60�����%��
����P
�

3��)3��*� &RRO������&��� ���KRXUV��

%LRFKHPLFDO�
R[\JHQ�
GHPDQG������
FDUERQDFHRXV�

/LTXLG� (3$��������60�����%��

3��)3�*� &RRO������&��� ���KRXUV��

&KHPLFDO�
R[\JHQ�GHPDQG

/LTXLG�6ROLG� (3$��������60�����'
���
����'P
�

3��)3��*�
&RRO������&����
+�62��WR�S+��

���GD\V��

&KORULGH�
/LTXLG� $670�'�������%���60�

����&O��%�
3��)3��*� 1RQH�UHTXLUHG� ���GD\V��

&KORULQH��WRWDO�
UHVLGXDO�

/LTXLG�6ROLG� $670�'������(3$���������
60�����&O�*��$67P�����

3��*� 1RQH�UHTXLUHG�
$QDO\]H�ZLWKLQ����
PLQXWHV��



DE�T��������� �� � � (IIHFWLYH�'DWH���0DUFK������� � 3DJH����RI����

3DUDPHWHU�1R��QDPH�
0DWUL[� 0HWKRG�

&RQWDLQHU�� 3UHVHUYDWLRQ��� 0D[LPXP�KROGLQJ�
WLPH�

��
�

&KURPLXP��
+H[DYDOHQW�

/LTXLG�6ROLG� (3$��������60�����&U�%��
6:���������
��,62�������
����
��60������%�02'
��
6:���������$
�

*�

6WRUH�DW���&��
DGMXVW�S+�WR���
����ZLWK�EXIIHU�
VROXWLRQ�

$QDO\]H�ZLWKLQ����
KRXUV�RI�FROOHFWLRQ�

&RORU�
/LTXLG�6ROLG� (3$��������60�����%��60�

����%P
��
3��)3��*� &RRO������&��� ���KRXUV��

&\DQLGH��WRWDO�RU�
DYDLODEOH��RU�
&$7&��DQG�IUHH

/LTXLG�6ROLG� (3$��������60������
&1&�(��6:���������
��
6:������������ 3��)3��*�

&RRO������&����
1D2+�WR�
S+!��������
UHGXFLQJ�DJHQW�LI�
R[LGL]HU�SUHVHQW

���GD\V��

)OXRULGH� /LTXLG� (3$��������60�����)��&� 3� 1RQH�UHTXLUHG� ���GD\V��

�+DUGQHVV�
/LTXLG� (3$��������60�����%��60�

����&�
3��)3��*�

+12��RU�
+�62��WR�S+��

��PRQWKV��

+\GURJHQ�LRQ�
�S+��

/LTXLG�6ROLG� (3$������
��60������+�%��
6:���������&��6:�����
����$��6:���������'
�

3��)3��*� 1RQH�UHTXLUHG�
$QDO\]H�ZLWKLQ����
PLQXWHV��

.MHOGDKO�DQG�
RUJDQLF�1�

/LTXLG�6ROLG� (3$������
��60�����1+�'
3��)3��*�

&RRO������&����
+�62��WR�S+��

���GD\V��

0HWDOV��

0HUFXU\��&9$$�

/LTXLG�6ROLG��
7LVVXH�

(3$��������6:�����
����$
��(3$����
��
(3$���P
�6:�����
����%
��

3��)3��*� +12��WR�S+��� ���GD\V��

0HUFXU\�
�&9$)6��

/LTXLG� (3$�����(� )3��*��DQG�
)3�OLQHG�
FDS��

��P/�/���1�+&O�
RU���P/�/�%U&O��

���GD\V���

0HUFXU\B/RZ�
/HYHO�

/LTXLG� (3$�����(��(3$������� )3�OLQHG�
FDS��*�FDQ�
EH�XVHG�LI�
+J�LV�RQO\�
WDUJHW�
DQDO\WH�

�P/�/�RI�
SUHWHVWHG�
��1+&O�RU�
�P/�/�%U&O�

$QDO\]H�ZLWKLQ����
KRXUV��3UHVHUYHG�
VDPSOHV�XS�WR����
GD\V�RI�WKH�GDWH�RI�
FROOHFWLRQ��

1LWUDWH�QLWULWH�
/LTXLG�6ROLG� (3$������
��(3$��������

60�����12�(�
3��)3��*�

&RRO������&����
+�62��WR�S+��

���GD\V��

1LWULWH� /LTXLG� (3$��������60�����12�% 3��)3��*� &RRO������&��� ���KRXUV��

2LO�DQG�JUHDVH�
/LTXLG�6ROLG� (3$�����$
��(3$����%��

6:���������%
� *�
&RRO�WR�����&����
+&O�RU�+�62��
WR�S+���

���GD\V��

2UJDQLF�&DUERQ
/LTXLG�6ROLG� (3$�������6:���������$�

3��)3��*�
&RRO�WR�����&����
+&O��+�62���RU�
+�32��WR�S+��

���GD\V��

2UWKRSKRVSKDWH
/LTXLG� (3$��������60�����3�(�

3��)3��*� &RRO������&������
)LOWHU�ZLWKLQ����
PLQXWHV��$QDO\]H�
ZLWKLQ����KRXUV��

2[\JHQ��
'LVVROYHG�3UREH

/LTXLG�6ROLG� (3$��������60�����2�*��
60�����2�*P�

*��%RWWOH�
DQG�WRS�

1RQH�UHTXLUHG�
$QDO\]H�ZLWKLQ����
PLQXWHV��

3KHQROV�
/LTXLG�6ROLG� (3$������
�

*�
&RRO������&����
+�62��WR�S+��

���GD\V��

3KRVSKRURXV��
WRWDO�

/LTXLG�6ROLG� (3$��������60�����3�(�
3��)3��*�

&RRO������&����
+�62��WR�S+��

���GD\V��

5HVLGXH��
1RQILOWHUDEOH�
�766��

/LTXLG�6ROLG� (3$��������60�����'��60�
����'P
� 3��)3��*� &RRO������&��� ��GD\V��

6LOLFD�
/LTXLG� (3$��������60�����6L2��

'�
3�RU�4XDUW]� &RRO������&��� ���GD\V��

6SHFLILF�
FRQGXFWDQFH�

/LTXLG�6ROLG� (3$��������60�����%��
$670�'����
�

3��)3��*� &RRO������&��� ���GD\V��



DE�T��������� �� � � (IIHFWLYH�'DWH���0DUFK������� � 3DJH����RI����

3DUDPHWHU�1R��QDPH�
0DWUL[� 0HWKRG�

&RQWDLQHU�� 3UHVHUYDWLRQ���
0D[LPXP�KROGLQJ�
WLPH�

6XOIDWH�
/LTXLG�6ROLG� (3$�������$670�&�����

���$670�'����
3��)3��*� &RRO������&��� ���GD\V��

6XOILGH�

/LTXLG�6ROLG� (3$�������60������6�
)�6:����������

3��)3��*�

&RRO������&����
DGG�]LQF�DFHWDWH�
SOXV�VRGLXP�
K\GUR[LGH�WR�
S+!��

��GD\V��

6XOILWH�
/LTXLG�6ROLG� (3$�������60�����62��%

3��)3��*� 1RQH�UHTXLUHG�
$QDO\]H�ZLWKLQ����
PLQXWHV��

7HPSHUDWXUH� /LTXLG� 60�����%� 3��)3��*� 1RQH�UHTXLUHG� $QDO\]H��

7XUELGLW\�
/LTXLG�6ROLG� (3$��������60�����%��60�

����%P
�
3��)3��*� &RRO������&��� ���KRXUV��

2UJDQLF�7HVWV��

('%B'%&3� /LTXLG� (3$������� *� &RRO�WR���&� ���GD\V��

*2&��
*2&BIODUH�

$LU� 0HWKRG����

&DVVHWWH�

6WRUH�XQGHU�
SURSHU�
HQYLURQPHQWDO�
FRQGLWLRQV�IRU�
FRPSRXQGV�
EHLQJ�DQDO\]HG�

)RU�DLU�EDJV�WKH�KROG�
WLPH�LV����KRXUV�

3HUFKORUDWH�

/LTXLG�6ROLG� (3$������������ 3��
VROLGV �R]�
DPEHU�JODVV�
ERWWOHV�

1RQH�UHTXLUHG� ���GD\V�

3)$6�

/LTXLG�6ROLG� (3$��������(3$������P
�

3�
&RRO������&�������
J�/�7UL]PD��

:DWHU�H[WUDFWHG�
ZLWKLQ����GD\V�DQG�
DQDO\]HG����GD\V�
DIWHU�H[WUDFWLRQ�

56.�����

/LTXLG� 56.�����

*��92$�YLDOV

$FLGLI\�ZLWK�+&O�
WR�S+���H[FHSW�
IRU�&2���6WRUH�
DW�������&�

$QDO\]H�ZLWKLQ����
GD\V�RI�FROOHFWLRQ��

6XOIXU�
FRPSRXQGV�LQ�
$LU�OLTXLG�

$LU�/LTXLG� $670�'�����
7HGODU�EDJ� 1RQH�UHTXLUHG�

$QDO\]H�ZLWKLQ����
KRXUV�RI�FROOHFWLRQ�

692&�

/LTXLG�6ROLG� $670��'����������(3$�
�������6:���������&��6:�
��������'
�

6ROLG�
VDPSOHV�
PXVW�EH�
FROOHFWHG�LQ�
ZLGH�PRXWK�
�R]�JODVV�
MDU��$TXHRXV�
VDPSOHV�
PXVW�EH�
FROOHFWHG�LQ�
RQH�OLWHU�
DPEHU�ERWWOH�
ZLWK�D�
7HIORQ�OLQHG�
FDS��

&RRO������&��
6RGLXP�
WKLRVXOIDWH��
1D�6�2���
VKRXOG�EH�DGGHG�
WR�DTXHRXV�
VDPSOHV�WKDW�
FRQWDLQ�UHVLGXDO�
FKORULQH��

$TXHRXV�VDPSOHV�
PXVW�EH�H[WUDFWHG�
ZLWK�PHWK\OHQH�
FKORULGH�DQG�
FRQFHQWUDWHG�IRU�
DQDO\VLV�ZLWKLQ�
��GD\V�RI�VDPSOLQJ��
$OO�VROLG�VDPSOHV�
PXVW�EH�H[WUDFWHG�
ZLWKLQ����GD\V�RI�
VDPSOLQJ��

692&�IRU�
'ULQNLQJ�:DWHU�

/LTXLG� (3$�������
*�DPEHU�
ERWWOHV�ILWWHG�
ZLWK�7HIORQ�
OLQHG�VFUHZ�
FDSV��

6WRUH�DW����&�

0XVW�EH�H[WUDFWHG�
ZLWKLQ����GD\V��
6DPSOH�H[WUDFWV�
PD\�EH�VWRUHG�IRU�XS�
WR����GD\V�DIWHU�
H[WUDFWLRQ��

92&�
/LTXLG�6ROLG�6ZDE (3$��������(3$��������

6:���������%
��6:�����
����&
��

92$�9LDO�
6WRUH�DW����&��
+&O�

+ROG�7LPH�LV����
GD\V�LI�VDPSOHV�DUH�
SURSHUO\�SUHVHUYHG��

3KHQROV��
/LTXLG�6ROLG� (3$������
�

*��)3�OLQHG�
FDS�

&RRO������&����
�������
1D�6�2��

��GD\V�XQWLO�
H[WUDFWLRQ�����GD\V�
DIWHU�H[WUDFWLRQ��



DE�T��������� �� � � (IIHFWLYH�'DWH���0DUFK������� � 3DJH����RI����

3DUDPHWHU�1R��QDPH�
0DWUL[� 0HWKRG�

&RQWDLQHU�� 3UHVHUYDWLRQ���
0D[LPXP�KROGLQJ�
WLPH�

3&%V��
/LTXLG�6ROLG� (3$������(3$��������6:�

��������
��6:���������$

*��)3�OLQHG�
FDS�

&RRO������&��
��\HDU�XQWLO�
H[WUDFWLRQ����\HDU�
DIWHU�H[WUDFWLRQ��

3RO\QXFOHDU�
DURPDWLF�
K\GURFDUERQV��

/LTXLG�6ROLG� 6:���������
��(3$�����
*��)3�OLQHG�
FDS�

&RRO������&����
VWRUH�LQ�GDUN��
�������
1D�6�2��

��GD\V�XQWLO�
H[WUDFWLRQ�����GD\V�
DIWHU�H[WUDFWLRQ��

+DORHWKHUV��
/LTXLG�6ROLG� (3$������6:���������$
�

*��)3�OLQHG�
FDS�

&RRO������&����
�������
1D�6�2��

��GD\V�XQWLO�
H[WUDFWLRQ�����GD\V�
DIWHU�H[WUDFWLRQ��

3HVWLFLGHV��
/LTXLG�6ROLG� (3$��������6:�����

����%
�
*��)3�OLQHG�
FDS�

&RRO������&����
S+��±���

��GD\V�XQWLO�
H[WUDFWLRQ�����GD\V�
DIWHU�H[WUDFWLRQ��

�³3´�LV�SRO\HWK\OHQH��³)3´�LV�IOXRURSRO\PHU��SRO\WHWUDIOXRURHWK\OHQH��37)(��7HIORQ�����RU�RWKHU�IOXRURSRO\PHU��XQOHVV�VWDWHG�RWKHUZLVH�
LQ�WKLV�7DEOH�,,��³*´�LV�JODVV��³3$´�LV�DQ\�SODVWLF�WKDW�LV�PDGH�RI�D�VWHULOL]DEOH�PDWHULDO��SRO\SURS\OHQH�RU�RWKHU�DXWRFODYDEOH�SODVWLF���
³/'3(´�LV�ORZ�GHQVLW\�SRO\HWK\OHQH��

�([FHSW�ZKHUH�QRWHG�LQ�WKLV�7DEOH�,,�DQG�WKH�PHWKRG�IRU�WKH�SDUDPHWHU��SUHVHUYH�HDFK�JUDE�VDPSOH�ZLWKLQ����PLQXWHV�RI�FROOHFWLRQ��
)RU�D�FRPSRVLWH�VDPSOH�FROOHFWHG�ZLWK�DQ�DXWRPDWHG�VDPSOHU��H�J���XVLQJ�D����KRXU�FRPSRVLWH�VDPSOHU��VHH����&)5��������J�����L��

RU����&)5�3DUW������$SSHQGL[�(���UHIULJHUDWH�WKH�VDPSOH�DW�ื��r&�GXULQJ�FROOHFWLRQ�XQOHVV�VSHFLILHG�RWKHUZLVH�LQ�WKLV�7DEOH�,,�RU�LQ�

WKH�PHWKRG�V���)RU�D�FRPSRVLWH�VDPSOH�WR�EH�VSOLW�LQWR�VHSDUDWH�DOLTXRWV�IRU�SUHVHUYDWLRQ�DQG�RU�DQDO\VLV��PDLQWDLQ�WKH�VDPSOH�DW�ื��

r&��XQOHVV�VSHFLILHG�RWKHUZLVH�LQ�WKLV�7DEOH�,,�RU�LQ�WKH�PHWKRG�V���XQWLO�FROOHFWLRQ��VSOLWWLQJ��DQG�SUHVHUYDWLRQ�LV�FRPSOHWHG��$GG�WKH�
SUHVHUYDWLYH�WR�WKH�VDPSOH�FRQWDLQHU�SULRU�WR�VDPSOH�FROOHFWLRQ�ZKHQ�WKH�SUHVHUYDWLYH�ZLOO�QRW�FRPSURPLVH�WKH�LQWHJULW\�RI�D�JUDE�
VDPSOH��D�FRPSRVLWH�VDPSOH��RU�DQ�DOLTXRW�VSOLW�IURP�D�FRPSRVLWH�VDPSOH��RWKHUZLVH��SUHVHUYH�WKH�JUDE�VDPSOH��FRPSRVLWH�VDPSOH��
RU�DOLTXRW�VSOLW�IURP�D�FRPSRVLWH�VDPSOH�ZLWKLQ����PLQXWHV�RI�FROOHFWLRQ��,I�D�FRPSRVLWH�PHDVXUHPHQW�LV�UHTXLUHG�EXW�D�FRPSRVLWH�
VDPSOH�ZRXOG�FRPSURPLVH�VDPSOH�LQWHJULW\��LQGLYLGXDO�JUDE�VDPSOHV�PXVW�EH�FROOHFWHG�DW�SUHVFULEHG�WLPH�LQWHUYDOV��H�J�����VDPSOHV�
RYHU�WKH�FRXUVH�RI�D�GD\��DW���KRXU�LQWHUYDOV���*UDE�VDPSOHV�PXVW�EH�DQDO\]HG�VHSDUDWHO\�DQG�WKH�FRQFHQWUDWLRQV�DYHUDJHG��
$OWHUQDWLYHO\��JUDE�VDPSOHV�PD\�EH�FROOHFWHG�LQ�WKH�ILHOG�DQG�FRPSRVLWHG�LQ�WKH�ODERUDWRU\�LI�WKH�FRPSRVLWLQJ�SURFHGXUH�SURGXFHV�
UHVXOWV�HTXLYDOHQW�WR�UHVXOWV�SURGXFHG�E\�DULWKPHWLF�DYHUDJLQJ�RI�WKH�UHVXOWV�RI�DQDO\VLV�RI�LQGLYLGXDO�JUDE�VDPSOHV��)RU�H[DPSOHV�RI�
ODERUDWRU\�FRPSRVLWLQJ�SURFHGXUHV��VHH�(3$�0HWKRG�����$��RLO�DQG�JUHDVH��DQG�WKH�SURFHGXUHV�DW����&)5��������I������LY��DQG��Y��
�YRODWLOH�RUJDQLFV���

�:KHQ�DQ\�VDPSOH�LV�WR�EH�VKLSSHG�E\�FRPPRQ�FDUULHU�RU�VHQW�YLD�WKH�8�6��3RVWDO�6HUYLFH��LW�PXVW�FRPSO\�ZLWK�WKH�'HSDUWPHQW�RI�
7UDQVSRUWDWLRQ�+D]DUGRXV�0DWHULDOV�5HJXODWLRQV�����&)5�3DUW�������7KH�SHUVRQ�RIIHULQJ�VXFK�PDWHULDO�IRU�WUDQVSRUWDWLRQ�LV�
UHVSRQVLEOH�IRU�HQVXULQJ�VXFK�FRPSOLDQFH��)RU�WKH�SUHVHUYDWLRQ�UHTXLUHPHQWV�RI�7DEOH�,,��WKH�2IILFH�RI�+D]DUGRXV�0DWHULDOV��
0DWHULDOV�7UDQVSRUWDWLRQ�%XUHDX��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�KDV�GHWHUPLQHG�WKDW�WKH�+D]DUGRXV�0DWHULDOV�5HJXODWLRQV�GR�QRW�
DSSO\�WR�WKH�IROORZLQJ�PDWHULDOV��+\GURFKORULF�DFLG��+&O��LQ�ZDWHU�VROXWLRQV�DW�FRQFHQWUDWLRQV�RI�������E\�ZHLJKW�RU�OHVV��S+�DERXW�
�����RU�JUHDWHU���1LWULF�DFLG��+12���LQ�ZDWHU�VROXWLRQV�DW�FRQFHQWUDWLRQV�RI�������E\�ZHLJKW�RU�OHVV��S+�DERXW������RU�JUHDWHU���
6XOIXULF�DFLG��+�62���LQ�ZDWHU�VROXWLRQV�DW�FRQFHQWUDWLRQV�RI�������E\�ZHLJKW�RU�OHVV��S+�DERXW������RU�JUHDWHU���DQG�6RGLXP�
K\GUR[LGH��1D2+��LQ�ZDWHU�VROXWLRQV�DW�FRQFHQWUDWLRQV�RI��������E\�ZHLJKW�RU�OHVV��S+�DERXW�������RU�OHVV���

�6DPSOHV�VKRXOG�EH�DQDO\]HG�DV�VRRQ�DV�SRVVLEOH�DIWHU�FROOHFWLRQ��7KH�WLPHV�OLVWHG�DUH�WKH�PD[LPXP�WLPHV�WKDW�VDPSOHV�PD\�EH�
KHOG�EHIRUH�WKH�VWDUW�RI�DQDO\VLV�DQG�VWLOO�EH�FRQVLGHUHG�YDOLG��6DPSOHV�PD\�EH�KHOG�IRU�ORQJHU�SHULRGV�RQO\�LI�WKH�SHUPLWWHH�RU�
PRQLWRULQJ�ODERUDWRU\�KDV�GDWD�RQ�ILOH�WR�VKRZ�WKDW��IRU�WKH�VSHFLILF�W\SHV�RI�VDPSOHV�XQGHU�VWXG\��WKH�DQDO\WHV�DUH�VWDEOH�IRU�WKH�
ORQJHU�WLPH��DQG�KDV�UHFHLYHG�D�YDULDQFH�IURP�WKH�5HJLRQDO�$GPLQLVWUDWRU�XQGHU��������H���)RU�D�JUDE�VDPSOH��WKH�KROGLQJ�WLPH�
EHJLQV�DW�WKH�WLPH�RI�FROOHFWLRQ��)RU�D�FRPSRVLWH�VDPSOH�FROOHFWHG�ZLWK�DQ�DXWRPDWHG�VDPSOHU��H�J���XVLQJ�D����KRXU�FRPSRVLWH�
VDPSOHU��VHH����&)5��������J�����L��RU����&)5�3DUW������$SSHQGL[�(���WKH�KROGLQJ�WLPH�EHJLQV�DW�WKH�WLPH�RI�WKH�HQG�RI�FROOHFWLRQ�RI�
WKH�FRPSRVLWH�VDPSOH��)RU�D�VHW�RI�JUDE�VDPSOHV�FRPSRVLWHG�LQ�WKH�ILHOG�RU�ODERUDWRU\��WKH�KROGLQJ�WLPH�EHJLQV�DW�WKH�WLPH�RI�
FROOHFWLRQ�RI�WKH�ODVW�JUDE�VDPSOH�LQ�WKH�VHW��6RPH�VDPSOHV�PD\�QRW�EH�VWDEOH�IRU�WKH�PD[LPXP�WLPH�SHULRG�JLYHQ�LQ�WKH�WDEOH��$�
SHUPLWWHH�RU�PRQLWRULQJ�ODERUDWRU\�LV�REOLJDWHG�WR�KROG�WKH�VDPSOH�IRU�D�VKRUWHU�WLPH�LI�LW�NQRZV�WKDW�D�VKRUWHU�WLPH�LV�QHFHVVDU\�WR�
PDLQWDLQ�VDPSOH�VWDELOLW\��6HH��������H��IRU�GHWDLOV��7KH�GDWH�DQG�WLPH�RI�FROOHFWLRQ�RI�DQ�LQGLYLGXDO�JUDE�VDPSOH�LV�WKH�GDWH�DQG�WLPH�
DW�ZKLFK�WKH�VDPSOH�LV�FROOHFWHG��)RU�D�VHW�RI�JUDE�VDPSOHV�WR�EH�FRPSRVLWHG��DQG�WKDW�DUH�DOO�FROOHFWHG�RQ�WKH�VDPH�FDOHQGDU�GDWH��
WKH�GDWH�RI�FROOHFWLRQ�LV�WKH�GDWH�RQ�ZKLFK�WKH�VDPSOHV�DUH�FROOHFWHG��)RU�D�VHW�RI�JUDE�VDPSOHV�WR�EH�FRPSRVLWHG��DQG�WKDW�DUH�
FROOHFWHG�DFURVV�WZR�FDOHQGDU�GDWHV��WKH�GDWH�RI�FROOHFWLRQ�LV�WKH�GDWHV�RI�WKH�WZR�GD\V��H�J���1RYHPEHU���±����)RU�D�FRPSRVLWH�
VDPSOH�FROOHFWHG�DXWRPDWLFDOO\�RQ�D�JLYHQ�GDWH��WKH�GDWH�RI�FROOHFWLRQ�LV�WKH�GDWH�RQ�ZKLFK�WKH�VDPSOH�LV�FROOHFWHG��)RU�D�FRPSRVLWH�
VDPSOH�FROOHFWHG�DXWRPDWLFDOO\��DQG�WKDW�LV�FROOHFWHG�DFURVV�WZR�FDOHQGDU�GDWHV��WKH�GDWH�RI�FROOHFWLRQ�LV�WKH�GDWHV�RI�WKH�WZR�GD\V��
H�J���1RYHPEHU���±����

�$670�'�������D�VSHFLILHV�WUHDWPHQW�RSWLRQV�IRU�VDPSOHV�FRQWDLQLQJ�R[LGDQWV��H�J��FKORULQH���$OVR��6HFWLRQ�����$�RI�6WDQGDUG�
0HWKRGV�IRU�WKH�([DPLQDWLRQ�RI�:DWHU�DQG�:DVWHZDWHU����QG�(GLWLRQ��DGGUHVVHV�GHFKORULQDWLRQ�SURFHGXUHV��
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�6DPSOLQJ��SUHVHUYDWLRQ�DQG�PLWLJDWLQJ�LQWHUIHUHQFHV�LQ�ZDWHU�VDPSOHV�IRU�DQDO\VLV�RI�F\DQLGH�DUH�GHVFULEHG�LQ�$670�'�������D��
7KHUH�PD\�EH�LQWHUIHUHQFHV�WKDW�DUH�QRW�PLWLJDWHG�E\�WKH�DQDO\WLFDO�WHVW�PHWKRGV�RU�'�������D��$Q\�WHFKQLTXH�IRU�UHPRYDO�RU�
VXSSUHVVLRQ�RI�LQWHUIHUHQFH�PD\�EH�HPSOR\HG��SURYLGHG�WKH�ODERUDWRU\�GHPRQVWUDWHV�WKDW�LW�PRUH�DFFXUDWHO\�PHDVXUHV�F\DQLGH�
WKURXJK�TXDOLW\�FRQWURO�PHDVXUHV�GHVFULEHG�LQ�WKH�DQDO\WLFDO�WHVW�PHWKRG��$Q\�UHPRYDO�RU�VXSSUHVVLRQ�WHFKQLTXH�QRW�GHVFULEHG�LQ�
'�������D�RU�WKH�DQDO\WLFDO�WHVW�PHWKRG�PXVW�EH�GRFXPHQWHG�DORQJ�ZLWK�VXSSRUWLQJ�GDWD�

�)RU�GLVVROYHG�PHWDOV��ILOWHU�JUDE�VDPSOHV�ZLWKLQ����PLQXWHV�RI�FROOHFWLRQ�DQG�EHIRUH�DGGLQJ�SUHVHUYDWLYHV��)RU�D�FRPSRVLWH�VDPSOH�
FROOHFWHG�ZLWK�DQ�DXWRPDWHG�VDPSOHU��H�J���XVLQJ�D����KRXU�FRPSRVLWH�VDPSOHU��VHH����&)5��������J�����L��RU����&)5�3DUW������
$SSHQGL[�(���ILOWHU�WKH�VDPSOH�ZLWKLQ����PLQXWHV�DIWHU�FRPSOHWLRQ�RI�FROOHFWLRQ�DQG�EHIRUH�DGGLQJ�SUHVHUYDWLYHV��,I�LW�LV�NQRZQ�RU�
VXVSHFWHG�WKDW�GLVVROYHG�VDPSOH�LQWHJULW\�ZLOO�EH�FRPSURPLVHG�GXULQJ�FROOHFWLRQ�RI�D�FRPSRVLWH�VDPSOH�FROOHFWHG�DXWRPDWLFDOO\�RYHU�
WLPH��H�J���E\�LQWHUFKDQJH�RI�D�PHWDO�EHWZHHQ�GLVVROYHG�DQG�VXVSHQGHG�IRUPV���FROOHFW�DQG�ILOWHU�JUDE�VDPSOHV�WR�EH�FRPSRVLWHG�
�IRRWQRWH����LQ�SODFH�RI�D�FRPSRVLWH�VDPSOH�FROOHFWHG�DXWRPDWLFDOO\��

�*XLGDQFH�DSSOLHV�WR�VDPSOHV�WR�EH�DQDO\]HG�E\�*&��/&��RU�*&�06�IRU�VSHFLILF�FRPSRXQGV��

�,I�WKH�VDPSOH�LV�QRW�DGMXVWHG�WR�S+����WKHQ�WKH�VDPSOH�PXVW�EH�DQDO\]HG�ZLWKLQ�VHYHQ�GD\V�RI�VDPSOLQJ��

��7KH�S+�DGMXVWPHQW�LV�QRW�UHTXLUHG�LI�DFUROHLQ�ZLOO�QRW�EH�PHDVXUHG��6DPSOHV�IRU�DFUROHLQ�UHFHLYLQJ�QR�S+�DGMXVWPHQW�PXVW�EH�
DQDO\]HG�ZLWKLQ���GD\V�RI�VDPSOLQJ��

��:KHQ�WKH�H[WUDFWDEOH�DQDO\WHV�RI�FRQFHUQ�IDOO�ZLWKLQ�D�VLQJOH�FKHPLFDO�FDWHJRU\��WKH�VSHFLILHG�SUHVHUYDWLYH�DQG�PD[LPXP�KROGLQJ�
WLPHV�VKRXOG�EH�REVHUYHG�IRU�RSWLPXP�VDIHJXDUG�RI�VDPSOH�LQWHJULW\��L�H���XVH�DOO�QHFHVVDU\�SUHVHUYDWLYHV�DQG�KROG�IRU�WKH�VKRUWHVW�
WLPH�OLVWHG���:KHQ�WKH�DQDO\WHV�RI�FRQFHUQ�IDOO�ZLWKLQ�WZR�RU�PRUH�FKHPLFDO�FDWHJRULHV��WKH�VDPSOH�PD\�EH�SUHVHUYHG�E\�FRROLQJ�WR�

ื��r&��UHGXFLQJ�UHVLGXDO�FKORULQH�ZLWK��������VRGLXP�WKLRVXOIDWH��VWRULQJ�LQ�WKH�GDUN��DQG�DGMXVWLQJ�WKH�S+�WR��±���VDPSOHV�
SUHVHUYHG�LQ�WKLV�PDQQHU�PD\�EH�KHOG�IRU�VHYHQ�GD\V�EHIRUH�H[WUDFWLRQ�DQG�IRU�IRUW\�GD\V�DIWHU�H[WUDFWLRQ��([FHSWLRQV�WR�WKLV�RSWLRQDO�
SUHVHUYDWLRQ�DQG�KROGLQJ�WLPH�SURFHGXUH�DUH�QRWHG�LQ�IRRWQRWH����UHJDUGLQJ�WKH�UHTXLUHPHQW�IRU�WKLRVXOIDWH�UHGXFWLRQ���DQG�IRRWQRWHV�
��������UHJDUGLQJ�WKH�DQDO\VLV�RI�EHQ]LGLQH���

��,I�����GLSKHQ\OK\GUD]LQH�LV�OLNHO\�WR�EH�SUHVHQW��DGMXVW�WKH�S+�RI�WKH�VDPSOH�WR�����������WR�SUHYHQW�UHDUUDQJHPHQW�WR�EHQ]LGLQH��

��([WUDFWV�PD\�EH�VWRUHG�XS�WR����GD\V�DW������&��

��)RU�WKH�DQDO\VLV�RI�GLSKHQ\OQLWURVDPLQH��DGG��������1D�6�2��DQG�DGMXVW�S+�WR��±���ZLWK�1D2+�ZLWKLQ����KRXUV�RI�VDPSOLQJ��

��7KH�S+�DGMXVWPHQW�PD\�EH�SHUIRUPHG�XSRQ�UHFHLSW�DW�WKH�ODERUDWRU\�DQG�PD\�EH�RPLWWHG�LI�WKH�VDPSOHV�DUH�H[WUDFWHG�ZLWKLQ����
KRXUV�RI�FROOHFWLRQ��)RU�WKH�DQDO\VLV�RI�DOGULQ��DGG��������1D�6�2���

��3ODFH�VXIILFLHQW�LFH�ZLWK�WKH�VDPSOHV�LQ�WKH�VKLSSLQJ�FRQWDLQHU�WR�HQVXUH�WKDW�LFH�LV�VWLOO�SUHVHQW�ZKHQ�WKH�VDPSOHV�DUULYH�DW�WKH�
ODERUDWRU\��+RZHYHU��HYHQ�LI�LFH�LV�SUHVHQW�ZKHQ�WKH�VDPSOHV�DUULYH��LW�LV�QHFHVVDU\�WR�LPPHGLDWHO\�PHDVXUH�WKH�WHPSHUDWXUH�RI�WKH�
VDPSOHV�DQG�FRQILUP�WKDW�WKH�SUHVHUYDWLRQ�WHPSHUDWXUH�PD[LPXP�KDV�QRW�EHHQ�H[FHHGHG��,Q�WKH�LVRODWHG�FDVHV�ZKHUH�LW�FDQ�EH�
GRFXPHQWHG�WKDW�WKLV�KROGLQJ�WHPSHUDWXUH�FDQQRW�EH�PHW��WKH�SHUPLWWHH�FDQ�EH�JLYHQ�WKH�RSWLRQ�RI�RQ�VLWH�WHVWLQJ�RU�FDQ�UHTXHVW�D�
YDULDQFH��7KH�UHTXHVW�IRU�D�YDULDQFH�VKRXOG�LQFOXGH�VXSSRUWLYH�GDWD�ZKLFK�VKRZ�WKDW�WKH�WR[LFLW\�RI�WKH�HIIOXHQW�VDPSOHV�LV�QRW�
UHGXFHG�EHFDXVH�RI�WKH�LQFUHDVHG�KROGLQJ�WHPSHUDWXUH� $TXHRXV�VDPSOHV�PXVW�QRW�EH�IUR]HQ��+DQG�GHOLYHUHG�VDPSOHV�XVHG�RQ�WKH�
GD\�RI�FROOHFWLRQ�GR�QRW�QHHG�WR�EH�FRROHG�WR���WR����&�SULRU�WR�WHVW�LQLWLDWLRQ��

��6DPSOHV�FROOHFWHG�IRU�WKH�GHWHUPLQDWLRQ�RI�WUDFH�OHYHO�PHUFXU\�������QJ�/��XVLQJ�(3$�0HWKRG������PXVW�EH�FROOHFWHG�LQ�WLJKWO\�
FDSSHG�IOXRURSRO\PHU�RU�JODVV�ERWWOHV�DQG�SUHVHUYHG�ZLWK�%U&O�RU�+&O�VROXWLRQ�ZLWKLQ����KRXUV�RI�VDPSOH�FROOHFWLRQ��7KH�WLPH�WR�
SUHVHUYDWLRQ�PD\�EH�H[WHQGHG�WR����GD\V�LI�D�VDPSOH�LV�R[LGL]HG�LQ�WKH�VDPSOH�ERWWOH��$�VDPSOH�FROOHFWHG�IRU�GLVVROYHG�WUDFH�OHYHO�
PHUFXU\�VKRXOG�EH�ILOWHUHG�LQ�WKH�ODERUDWRU\�ZLWKLQ����KRXUV�RI�WKH�WLPH�RI�FROOHFWLRQ��+RZHYHU��LI�FLUFXPVWDQFHV�SUHFOXGH�RYHUQLJKW�
VKLSPHQW��WKH�VDPSOH�VKRXOG�EH�ILOWHUHG�LQ�D�GHVLJQDWHG�FOHDQ�DUHD�LQ�WKH�ILHOG�LQ�DFFRUGDQFH�ZLWK�SURFHGXUHV�JLYHQ�LQ�0HWKRG�������
,I�VDPSOH�LQWHJULW\�ZLOO�QRW�EH�PDLQWDLQHG�E\�VKLSPHQW�WR�DQG�ILOWUDWLRQ�LQ�WKH�ODERUDWRU\��WKH�VDPSOH�PXVW�EH�ILOWHUHG�LQ�D�GHVLJQDWHG�
FOHDQ�DUHD�LQ�WKH�ILHOG�ZLWKLQ�WKH�WLPH�SHULRG�QHFHVVDU\�WR�PDLQWDLQ�VDPSOH�LQWHJULW\��$�VDPSOH�WKDW�KDV�EHHQ�FROOHFWHG�IRU�
GHWHUPLQDWLRQ�RI�WRWDO�RU�GLVVROYHG�WUDFH�OHYHO�PHUFXU\�PXVW�EH�DQDO\]HG�ZLWKLQ����GD\V�RI�VDPSOH�FROOHFWLRQ��

��$TXHRXV�VDPSOHV�PXVW�EH�SUHVHUYHG�DW�ื��r&��DQG�VKRXOG�QRW�EH�IUR]HQ�XQOHVV�GDWD�GHPRQVWUDWLQJ�WKDW�VDPSOH�IUHH]LQJ�GRHV�QRW�
DGYHUVHO\�LPSDFW�VDPSOH�LQWHJULW\�LV�PDLQWDLQHG�RQ�ILOH�DQG�DFFHSWHG�DV�YDOLG�E\�WKH�UHJXODWRU\�DXWKRULW\��$OVR��IRU�SXUSRVHV�RI�

13'(6�PRQLWRULQJ��WKH�VSHFLILFDWLRQ�RI�ಯื r&ರ�LV�XVHG�LQ�SODFH�RI�WKH�ಯ��r&ರ�DQG�ಯ�����&´�VDPSOH�WHPSHUDWXUH�UHTXLUHPHQWV�OLVWHG�LQ�
VRPH�PHWKRGV��,W�LV�QRW�QHFHVVDU\�WR�PHDVXUH�WKH�VDPSOH�WHPSHUDWXUH�WR�WKUHH�VLJQLILFDQW�ILJXUHV�������WK�RI���GHJUHH���UDWKHU��

WKUHH�VLJQLILFDQW�ILJXUHV�DUH�VSHFLILHG�VR�WKDW�URXQGLQJ�GRZQ�WR����&�PD\�QRW�EH�XVHG�WR�PHHW�WKH�ื��r&�UHTXLUHPHQW��7KH�
SUHVHUYDWLRQ�WHPSHUDWXUH�GRHV�QRW�DSSO\�WR�VDPSOHV�WKDW�DUH�DQDO\]HG�LPPHGLDWHO\��OHVV�WKDQ����PLQXWHV���
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��$Q�DTXHRXV�VDPSOH�PD\�EH�FROOHFWHG�DQG�VKLSSHG�ZLWKRXW�DFLG�SUHVHUYDWLRQ��+RZHYHU��DFLG�PXVW�EH�DGGHG�DW�OHDVW����KRXUV�
EHIRUH�DQDO\VLV�WR�GLVVROYH�DQ\�PHWDOV�WKDW�DGVRUE�WR�WKH�FRQWDLQHU�ZDOOV��,I�WKH�VDPSOH�PXVW�EH�DQDO\]HG�ZLWKLQ����KRXUV�RI�
FROOHFWLRQ��DGG�WKH�DFLG�LPPHGLDWHO\��VHH�IRRWQRWH�����6RLO�DQG�VHGLPHQW�VDPSOHV�GR�QRW�QHHG�WR�EH�SUHVHUYHG�ZLWK�DFLG��7KH�
DOORZDQFHV�LQ�WKLV�IRRWQRWH�VXSHUVHGH�WKH�SUHVHUYDWLRQ�DQG�KROGLQJ�WLPH�UHTXLUHPHQWV�LQ�WKH�DSSURYHG�PHWDOV�PHWKRGV��

��7R�DFKLHYH�WKH����GD\�KROGLQJ�WLPH��XVH�WKH�DPPRQLXP�VXOIDWH�EXIIHU�VROXWLRQ�VSHFLILHG�LQ�(3$�0HWKRG��������7KH�DOORZDQFH�LQ�
WKLV�IRRWQRWH�VXSHUVHGHV�SUHVHUYDWLRQ�DQG�KROGLQJ�WLPH�UHTXLUHPHQWV�LQ�WKH�DSSURYHG�KH[DYDOHQW�FKURPLXP�PHWKRGV��XQOHVV�WKLV�
VXSHUVHVVLRQ�ZRXOG�FRPSURPLVH�WKH�PHDVXUHPHQW��LQ�ZKLFK�FDVH�UHTXLUHPHQWV�LQ�WKH�PHWKRG�PXVW�EH�IROORZHG��

��+ROGLQJ�WLPH�LV�FDOFXODWHG�IURP�WLPH�RI�VDPSOH�FROOHFWLRQ�WR�HOXWLRQ�IRU�VDPSOHV�VKLSSHG�WR�WKH�ODERUDWRU\�LQ�EXON�DQG�FDOFXODWHG�
IURP�WKH�WLPH�RI�VDPSOH�ILOWUDWLRQ�WR�HOXWLRQ�IRU�VDPSOHV�ILOWHUHG�LQ�WKH�ILHOG��

��6DPSOH�DQDO\VLV�VKRXOG�EHJLQ�DV�VRRQ�DV�SRVVLEOH�DIWHU�UHFHLSW��VDPSOH�LQFXEDWLRQ�PXVW�EH�VWDUWHG�QR�ODWHU�WKDQ���KRXUV�IURP�WLPH�
RI�FROOHFWLRQ�

��)RU�IHFDO�FROLIRUP�VDPSOHV�IRU�VHZDJH�VOXGJH��ELRVROLGV��RQO\��WKH�KROGLQJ�WLPH�LV�H[WHQGHG�WR����KRXUV�IRU�WKH�IROORZLQJ�VDPSOH�
W\SHV�XVLQJ�HLWKHU�(3$�0HWKRG�������/7%±(&��RU�������$±����&ODVV�$�FRPSRVWHG��&ODVV�%�DHURELFDOO\�GLJHVWHG��DQG�&ODVV�%�
DQDHURELFDOO\�GLJHVWHG��

��7KH�LPPHGLDWH�ILOWUDWLRQ�UHTXLUHPHQW�LQ�RUWKRSKRVSKDWH�PHDVXUHPHQW�LV�WR�DVVHVV�WKH�GLVVROYHG�RU�ELR�DYDLODEOH�IRUP�RI�
RUWKRSKRVSKRUXV��L�H��WKDW�ZKLFK�SDVVHV�WKURXJK�D������PLFURQ�ILOWHU���KHQFH�WKH�UHTXLUHPHQW�WR�ILOWHU�WKH�VDPSOH�LPPHGLDWHO\�XSRQ�
FROOHFWLRQ��L�H���ZLWKLQ����PLQXWHV�RI�FROOHFWLRQ���

>���)5��������2FW����������@�


0HWKRG�DOVR�XVHG�IRU�VROLGV�

�0HWKRG�DOVR�XVHG�IRU�VZDEV�


