
)DFLOLW\�IRU�PRXQWLQJ�GLIIHUHQW�ORDG�FHOOV�
	�FODPSLQJ�GHYLFHV

0LFURSURFHVVRU�%DVHG�3DQHO�

%HVW�LQ�&ODVV�$QDO\VLV�6RIWZDUH

(OHFWUR�0HFKDQLFDO
8QLYHUVDO�7HVWLQJ�0DFKLQH�

81,7(.�����



(OHFWUR�0HFKDQLFDO
8QLYHUVDO�7HVWLQJ�0DFKLQH

�0RGHO���81,7(.�����

)HDWXUHV��
Ɣ� 3UHFLVLRQ�$&�VHUYR�PRWRU�	�GULYH�ZLWK�EDOO�OHDG�VFUHZ�JLYHV�DQ�
� DGYDQFHG�GULYH�V\VWHP�ZLWK���WR�����VWDQGDUG�VSHHG�UDQJH�

Ɣ� &RPSXWHUL]HG�PLFURSURFHVVRU�EDVHG�LQVWUXPHQWDWLRQ�WR�PHDVXUH�
� GLVSOD\�	�VWRUH�ORDG�	�GLVSODFHPHQW�YDOYH�

Ɣ� 3URYLVLRQ�IRU�ORDG�FHOO�LQWHUFKDQJHDELOLW\�	�WKHUHE\�DXWRPDWLF�VHOHFWLRQ�
� RI�ORDG�IXOO�VFDOH�

Ɣ� 6SHHG�VHOHFWLRQ�WKURXJK�GDWD�HQWU\�RU�YDULDEOH�VSHHG�WKURXJK�
� SRWHQWLRPHWHU�

Ɣ� )DFLOLW\�IRU�PRXQWLQJ�GLIIHUHQW�ORDG�FHOOV�	�FODPSLQJ�GHYLFHV�WR�VXLW�
� GLIIHUHQW�WHVWV�	�PDWHULDOV�VXFK�DV�WKLQ�ZLUHV��PHWDO�VKHHWV��ILEHU�JODVV��
� OHDWKHUV��VSULQJV��FDUG�ERDUGV�HWF�

Ɣ� %XLOW�LQ�SDUDOOHO�LQWHUIDFH�WR�FRQQHFW�'RW�PDWUL[�SULQWHU�IRU�GDWD�	�FXUYH�
� SULQW�RXW�

Ɣ� 6DIHW\�LQWHUORFN�IRU�RYHUORDG�	�OLPLW�VZLWFK�VHQVLQJ�WR�HQVXUH�SURWHFWLRQ�
� GXULQJ�WHVW�

Ɣ� 8QLYHUVDO�DSSOLFDWLRQV�LQ�5	�'��(GXFDWLRQ��4XDOLW\�FRQWURO�	�
� 3URGXFWLRQ�IRU�WHVW�OLNH��7HQVLOH��&RPSUHVVLRQ��%HQGLQJ�HWF�

5HDO�WLPH�*UDSK�RQ�3&

*UDSK�FRPSUHVVLRQ�	�SRLQW�WUDFLQJ 6WDWLVWLFV *UDSK�ZLWK�((��([WHQVRPHWHU


),(
�8QLYHUVDO�7HVWLQJ�6HULHV�8QLWHN������ DUH�PLFURSURFHVVRU� EDVHG�
HOHFWUR�PHFKDQLFDO�PDFKLQHV�ZLWK� VHUYR� GULYH� GHVLJQHG� IRU� WHVWLQJ�	�
VWXG\LQJ�PHFKDQLFDO�EHKDYLRU�RI�YDULRXV�PDWHULDOV�OLNH�PHWDOV��SRO\PHUV�
HWF��7KHVH�PDFKLQHV�RIIHU�JRRG�EXLOW�LQ�IHDWXUHV�WR�RIIHU�H[FHOOHQW�VWDQG�
DORQH� SHUIRUPDQFH� IRU� VWDQGDUG� WHVWV� 	� JUHDW� IOH[LELOLW\� IRU� FRPSOH[�
DQDO\VLV��7KHVH�PDFKLQHV�FRQILUP�WR�,6�VWDQGDUG�

7HFKQLFDO�'HVFULSWLRQ��

(OHFWURQLF�&RQWURO�3DQHO���
�6HULHV�8QLYHUVDO������
0LFURSURFHVVRU�EDVHG�SDQHO�LQFRUSRUDWLQJ�VWDWH�RI�DUW�WHFKQRORJ\�ZLWK�
IROORZLQJ�IHDWXUHV��
Ɣ� )URQW�SDQHO�PHPEUDQH�W\SH�NH\�ERDUG�IRU�PDFKLQH�ZLWK�QXPHULF�NH\V�
� IRU�GDWD�HQWU\�

Ɣ� ��VHJPHQW�GLVSOD\�

Ɣ� $XWR�ORDG�FHOO�LGHQWLILFDWLRQ�

Ɣ� 'DWD�HQWU\�ZLWK�QXPHULF�NH\ERDUG�RI�WHVW�SDUDPHWHUV�LQFOXGLQJ�
� VSHHGV��UXSWXUH���SHDN��SUH�ORDG��PRGXOXV�GDWD���WHVW�GDWD�	�
� VSHFLPHQ�GDWD�

Ɣ� ���LQSXW�GDWD�VHW�VWRUDJH�����UHVXOW�VWRUDJH��PDLQWDLQV�GDWD�	�UHVXOWV�
� GXULQJ�SRZHU�RII�

Ɣ� %DWFK�WHVW�IDFLOLW\�IRU�JHQHUDWLQJ�EDWFK�	�VWDWLVWLFV�UHVXOW�XVLQJ�VDPH�
� GDWD�VHW�

Ɣ� 2SWLRQDO�UHPRWH�WR�HDVH�VSHFLPHQ�ORDGLQJ�XQORDGLQJ�

Ɣ� 56���&�VHULDO�SRUW��2SWLRQDO�ZLQGRZV�EDVHG�VRIWZDUH�DYDLODEOH�IRU���
� 2QOLQH�JUDSK�RQ�3&��'DWD�DQDO\VLV��6WDWLVWLFV��3RLQW�WUDFLQJ��
� VXSHULPSRVLQJ�JUDSKV�WR�FRPSDUH�ZLWK�VWDQGDUG��]RRPLQJ�JUDSK�HWF��

3ULQWHU�SRUW�IRU�SULQWHU�LQWHUIDFH�ZLWK��
Ɣ� *UDSK�	�UHVXOW�SULQW�RXW�� ���Ɣ��%DWFK�FHUWLILFDWH�SULQW�RXW�
Ɣ� 7HVW�&HUWLILFDWH�SULQW�RXW�� ���Ɣ��6LPSOH�VWDWLVWLFV�SULQW�RXW�

2SWLRQDO�$FFHVVRULHV��

),(
�RIIHUV�D�ZLGH�UDQJH�RI�RSWLRQDO�DFFHVVRULHV�DORQJ�ZLWK�8QLWHN������
0DFKLQHV�WR�FRYHU�DOPRVW�HYHU\�PDWHULDO�WHVW�UHTXLUHPHQW�

/RDG�&HOOV��

),(
�RIIHUV�6WUDLQ�JDXJH�W\SH�8QLYHUVDO�ORDG�FHOOV�LQ�GLIIHUHQW�FDSDFLWLHV�LQ�
WKH�IROORZLQJ�QRPLQDO�UDQJHV��
���1������1����N1�����N1�ORDG�FHOOV�WR�GLIIHUHQW�FDSDFLW\�FDQ�EH�RIIHUHG�DV�
SHU�FXVWRPHUV�UHTXLUHPHQWV�

*ULS�	�&ODPSLQJ�'HYLFHV��
$�ZLGH�UDQJH�RI�JULSV�DUH�DYDLODEOH�IURP�
),(
�VXFK�DV��
Ɣ� 9LFH�W\SH�JULSV� �
Ɣ� 6LQJOH�WKUHDGHG�JULSV��
Ɣ� &RPSUHVVLRQ�SODWHV�
Ɣ� %HQGLQJ�IL[WXUHV�
Ɣ��6KHDULQJ�DWWDFKPHQWV�

([WHQVRPHWHUV��
(OHFWURQLF�H[HWHQVRPHWHUV�DUH�RIIHUHG�ZLWK�LQWHUIDFH�FDUG�RQ�WKH�
FRQWURO�SDQHO�WR�PHDVXUH�ZLWK�D�UHVROXWLRQ�RI���PLFURQ�
0RGHO���((��6WUDLQ�*DXJH�



(OHFWUR�0HFKDQLFDO
8QLYHUVDO�7HVWLQJ�0DFKLQH

�0RGHO���81,7(.�����

WKH�8QLYHUVDO������VHULHV�FRQWURO�SDQHO�FDQ�EH�KRRNHG�WR�DQ\�3&�XVLQJ�56�����FRPPXQLFDWLRQ�SRUW��
),(
�RIIHUV�GLIIHUHQW�ZLQGRZ�EDVHG�VRIWZDUH�
SDFNDJHV�ZLWK�5HDO�WLPH�JUDSK�RQ�3&�WR�HQDEOH�WKH�XVHU�WR�HIIHFWLYHO\��HYDOXDWH�GLIIHUHQW�SDUDPHWHUV�

6HULDO�&RPPXQLFDWLRQ�	�6RIWZDUH�3DFNDJH�RQ�3&��

7KH�IHDWXUHV�LQFOXGH��
Ɣ� 5HDO�WLPH�JUDSK��XVHU�IULHQGO\�VRIWZDUH�

Ɣ� ([WHQVLYH�JUDSKLFV�RQ�VFUHHQ�IRU�FXUYH�SORWWLQJ��PDJQLILFDWLRQ�DQG�]RRPLQJ�

Ɣ� 6RIWZDUH�IHDWXUHV�LQFOXGHV�*UDSK�FRPSDULVRQ��3RLQW�WUDFLQJ�IDFLOLW\��'LIIHUHQW�XQLWV�VHOHFWLRQ�IRU�ORDG�	�GLVSODFHPHQW�

Ɣ� 6WDWLVWLFDO�HYDOXDWLRQ�ZLWK�ZDWHU�IDOO�GLDJUDP��PHDQ�GHYLDWLRQ��IUHTXHQF\�GLVWULEXWLRQ��6FUHZ�GLJ��+LVWRJUDP��$OVR�FDOFXODWHV�PD[��YDOXH��PLQ��YDOXH�������
� PHDQ�YDOXH��YDULDQFH���VWDQGDUG�GHYLDWLRQ���2WKHU�VWDWLVWLFDO�SDUDPHWHUV�RQ�UHTXHVW���6HOHFWDEOH�EDWFK�	�VWDWLVWLFDO�SULQW�RXWV�

Ɣ� (YDOXDWLRQ�RI�ZLGH�UDQJH�RI�XVHU�VHOHFWDEOH�SDUDPHWHUV�VXFK�DV���HORQJDWLRQ����UHGXFWLRQ�LQ�DUHD��\RXQJ
V�PRGXOXV��\LHOG�VWUHVV��SURRI�VWUHVV��HWF��

Ɣ� 6RIWZDUH�SDFNDJHV�IRU�6KHDU��%HQG��7RUVLRQ��5XEEHU��7H[WLOH�WHVWLQJ�HWF�

Ɣ� &XVWRP�EXLOW�DSSOLFDWLRQ�VRIWZDUH�WR�VXLW�FXVWRPHU�UHTXLUHPHQWV�

6SHFLILFDWLRQV��

02'(/

/RDG�5DQJH

81,7(.�����

��������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

���

�VW�5DQJH
������RI�)�6�

��QG�5DQJH
�������RI�)�6�

��UG�5DQJH
��������RI�)�6�

��������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

�������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

����IURP����WR������RI
1RPLQDO�ORDG�RI�ORDG�FHOO�FHOO�XVHG�

���
�ZLWKRXW�JULSV�	�ORDG�FHOO�

/RDG�6HOHFWLRQ

/RDG�0HDVXULQJ�$FFXUDF\

0D[��&URVVKHDG�6WURNH

81,7(.������

��������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

�����

��������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

�������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

����IURP����WR������RI
1RPLQDO�ORDG�RI�ORDG�FHOO�FHOO�XVHG�

���
�ZLWKRXW�JULSV�	�ORDG�FHOO�

81,76

N1

PP

����

�������

&URVVKHDG�GLVSODFHPHQW�
0HDVXUHPHQW

&URVVKHDG�6SHHG�5DQJH

3RZHU�6XSSO\ ����9$&�����+]�
6LQJOH�3KDVH

����

�������

����9$&�����+]�
6LQJOH�3KDVH

PP

PP�PLQ

81,7(.������

��������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

���

��������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

�������RI
1RPLQDO�ORDG�FHOO�FRQQHFWHG�

���
�ZLWKRXW�JULSV�	�ORDG�FHOO�

����

�������

����9$&�����+]�
6LQJOH�3KDVH

2SWLRQDO��
([WHQVRPHWHU���0RGHO�((�����6RIWZDUH�3DFNDJHV�

����'XH�WR�FRQVWDQW�5	�'�VSHFL¿FDWLRQV�	�IHDWXUHV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�



81,7(.�����

)XHO�,QVWUXPHQWV�	�(QJLQHHUV�3YW��/WG�

&HOO��������������������������������Ɣ�(�PDLO���PUN�#¿HWHVW�FRP��PUN�#¿HWHVW�FRP
:HE����ZZZ�¿HWHVW�FRP��ZZZ�IXHOLQVWUXPHQW�FRP

0DQXIDFWXUHG�%\��

3ORW�1R�����	�����3DUYDWL�&R�RS�,QGXVWULDO�(VWDWH��<$'5$9����������,FKDONDUDQML���
7DO���6KLURO��'LVW���.ROKDSXU��0DKDUDVKWUD�6WDWH��,1',$�

(OHFWUR�0HFKDQLFDO
8QLYHUVDO�7HVWLQJ�0DFKLQH

),
(�
7(

67
�'
'
�&
$7
�8
1
,7
(.

��
��
��
5
(9

��


