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-XO\�����

3UHSDUHG�%\

,QWHUQHW�6ROXWLRQV

%XVLQHVV�8QLW

&RPSDT�&RPSXWHU

&RUSRUDWLRQ

&217(176

,QWURGXFWLRQ �������������������� �

([HFXWLYH�6XPPDU\ �������� �

167/�7HVW�6XLWH �������������� �

,QGLYLGXDO�5HVXOWV ����������� �

%DVH�6\VWHP ������������������������ �

$GGLQJ�PHPRU\�WR�WKH�EDVH
V\VWHP��������������������������������� �

$GGLQJ�SURFHVVRUV�WR�WKH�EDVH
V\VWHP��������������������������������� �

&KDQJLQJ�WKH�1,&�%86�IURP
(,6$�WR�3&, �������������������������� �

7XUQLQJ�RII�5HYHUVH�/RRNXSV��
+773�&DFKLQJ ���������������������� �

$GGLQJ�ILUHZDOO�UXOHV �������������� �

5XQQLQJ�RQ�D����PHJDELW
1HWZRUN ������������������������������� �

&RPSDT�0D[5HFHLYHV�%XIIHU ��

$GGLQJ�:HE1RW�±�2EMHFWLRQDEOH
85/�EORFNLQJ ���������������������� ��

&RQFOXVLRQV ������������������ ��

$SSHQGL[���7HVW

0HWKRGRORJ\ ����������������� ��

3HUIRUPDQFH�,PSURYHPHQWV�RI�5DSWRU·V
(DJOH17�����)LUHZDOO�RQ�&RPSDT�6HUYHUV
7KLV�SDSHU�FRQWLQXHV�GRFXPHQWLQJ�&RPSDT©V�SHUIRUPDQFH�WHVWLQJ�RI�WKH�5DSWRU�(DJOH17

ILUHZDOO�E\�ORRNLQJ�DW�5DSWRU©V�ODWHVW�UHOHDVH��YHUVLRQ��������3OHDVH�UHIHU�WR�WKH�ILUVW

ILUHZDOO�SHUIRUPDQFH�SDSHU��3HUIRUPDQFH�$QDO\VLV�DQG�7XQLQJ�RI�5DSWRU
V�(DJOH�17

�����)LUHZDOO�RQ�&RPSDT�6HUYHUV��IRU�LQIRUPDWLRQ�UHJDUGLQJ�WKH�PHWKRGRORJ\�XVHG�IRU

ILUHZDOO�WHVWLQJ��DV�ZHOO�DV�WKH�SHUIRUPDQFH�WHVW�UHVXOWV�IRU�(DJOH17������
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127,&(

7KH�LQIRUPDWLRQ�LQ�WKLV�SXEOLFDWLRQ�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�

&203$4 �&20387(5 �&25325$7,21 �6+$// �127 �%( �/ ,$%/( �)25 �7(&+1,&$/

25 �(',725,$/ �(55256 �25 �20,66 ,216 �&217$,1(' �+(5(,1 � �125 �)25

,1&,'(17$/ �25 �&216(48(17,$/ �'$0$*(6 �5(68/7,1* �)520�7+(

)851,6+,1* � �3(5)250$1&( � �25 �86( �2) �7+,6 �0$7(5,$/ �

7KLV�SXEOLFDWLRQ�GRHV�QRW�FRQVWLWXWH�DQ�HQGRUVHPHQW�RI�WKH�SURGXFW�RU�SURGXFWV�WKDW�ZHUH�WHVWHG�

7KH�FRQILJXUDWLRQ�RU�FRQILJXUDWLRQV�WHVWHG�RU�GHVFULEHG�PD\�RU�PD\�QRW�EH�WKH�RQO\�DYDLODEOH

VROXWLRQ��7KLV�WHVW�LV�QRW�D�GHWHUPLQDWLRQ�RI�SURGXFW�TXDOLW\�RU�FRUUHFWQHVV��QRU�GRHV�LW�HQVXUH

FRPSOLDQFH�ZLWK�DQ\�IHGHUDO��VWDWH�RU�ORFDO�UHTXLUHPHQWV��&RPSDT�GRHV�QRW�ZDUUDQW�SURGXFWV�RWKHU

WKDQ�LWV�RZQ�VWULFWO\�DV�VWDWHG�LQ�&RPSDT�SURGXFW�ZDUUDQWLHV�

&RPSDT��3UR/LDQW��DQG�1HW)OH[��UHJLVWHUHG�8QLWHG�6WDWHV�3DWHQW�DQG�7UDGHPDUN�2IILFH�

(DJOH��(DJOH17�������(DJOH17������DQG�5DSWRU�DUH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI

5DSWRU�6\VWHPV�,QF�

0LFURVRIW��:LQGRZV��:LQGRZV�17�DUH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�0LFURVRIW

&RUSRUDWLRQ�

2WKHU�SURGXFW�QDPHV�PHQWLRQHG�KHUHLQ�PD\�EH�WUDGHPDUNV�DQG�RU�UHJLVWHUHG�WUDGHPDUNV�RI�WKHLU

UHVSHFWLYH�FRPSDQLHV�

������&RPSDT�&RPSXWHU�&RUSRUDWLRQ��$OO�ULJKWV�UHVHUYHG��3ULQWHG�LQ�WKH�8�6�$�

�¦167/�PDNHV�QR�UHFRPPHQGDWLRQV�RU�HQGRUVHPHQW�RI�DQ\�SURGXFW��7KLV�GDWD�ZDV�SUHSDUHG�E\

WKH�FOLHQW�XVLQJ�OLFHQVHG�WHVWLQJ�SURGXFWV�IURP�167/��167/�GRHV�QRW�JXDUDQWHH�WKH�DFFXUDF\�

DGHTXDF\��RU�FRPSOHWHQHVV�RI�WKH�VHUYLFHV�SURYLGHG�LQ�WKH�FRQQHFWLRQ�ZLWK�WKH�FOLHQW©V�SURGXFW�

167/�0$.(6�12�:$55$17,(6��(;35(66�25�,03/,('��$6�72�5(68/76�72�%(

2%7$,1('�%<�$1<�3(5621�25�(17,7<�)520�86(�2)�7+(�6(59,&(6�25�7+(

5(68/76�7+(5(2)��25�$1<�,1)250$7,21�25�'$7$�,1&/8'('�7+(5(,1��167/

0$.(6�12�(;35(66�25�,03/,('�:$55$17,(6�2)�0(5&+$17$%,/,7<�25�),71(66

)25�$�3$57,&8/$5�385326(�25�86(�:,7+�5(63(&7�72�7+(�6(59,&(6�$1'�25

5(68/76�7+(5(2)��25�$1<�,1)250$7,21�25�'$7$�,1&/8'('�7+(5(,1�§

3HUIRUPDQFH�,PSURYHPHQWV�RI�5DSWRU
V�(DJOH17�����)LUHZDOO�RQ

&RPSDT�6HUYHUV
)LUVW�(GLWLRQ��-XO\������

���$�����(&*
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,1752'8&7,21

7KLV�SDSHU�GHVFULEHV�WKH�SHUIRUPDQFH�LQFUHDVHV�LQ�5DSWRU©V�(DJOH17�����ILUHZDOO�RYHU�WKH

SUHYLRXV�YHUVLRQ��(DJOH17�������%\�VKRZLQJ�SHUIRUPDQFH�JDLQV�DQG�ORVVHV�DVVRFLDWHG�ZLWK

YDULRXV�KDUGZDUH�DQG�VRIWZDUH�FRQILJXUDWLRQV��WKH�SDSHU�DOORZV�ORJLFDO�GHFLVLRQV�IRU�SHUIRUPDQFH

LQFUHDVHV�LQ�WKH�ILUHZDOO�WR�EH�PDGH�

7KH�UHVXOWV�UHSRUWHG�KHUH�ZHUH�DFKLHYHG�XVLQJ�WKH�VDPH�WHVW�PHWKRGRORJ\�DV�WKDW�HVWDEOLVKHG�IRU

YHUVLRQ����������7KLV�DOORZV�GLUHFW�FRPSDULVRQV�WR�EH�PDGH�EHWZHHQ�HDFK�YHUVLRQ�RI�WKH�ILUHZDOO�

3HUIRUPDQFH�LQFUHDVHV�RI�WKH�QHZ�YHUVLRQ�RYHU�WKH�SUHYLRXV�YHUVLRQ�DUH�DWWULEXWDEOH�WR�VXSSRUW�IRU

0LFURVRIW�:LQGRZV�17������(DJOH17������VXSSRUWHG�0LFURVRIW�:LQGRZV�17�������DQG�WR

5DSWRU©V�HQJLQHHULQJ�LPSURYHPHQWV�IRU�WKLV�YHUVLRQ�

$PRQJ�WKH�QHZ�IHDWXUHV�RI�(DJOH17�����LV�:HE1RW��D�ILOWHULQJ�PHFKDQLVP�IRU�REMHFWLRQDEOH

PDWHULDO��7KH�SHUIRUPDQFH�RI�WKLV�IHDWXUH�ZDV�DOVR�H[DPLQHG�

(;(&87,9(�6800$5<

7KLV�SDSHU�XVHG�WKH�1DWLRQDO�6RIWZDUH�7HVWLQJ�/DEV��167/��VRIWZDUH�EHQFKPDUN�PHWKRGRORJ\�WR

WHVW�WKH�SHUIRUPDQFH�RI�WKH�(DJOH17�����ILUHZDOO��9DULRXV�KDUGZDUH�DQG�VRIWZDUH�FRQILJXUDWLRQV

ZHUH�WHVWHG�LQFOXGLQJ�WKH�IROORZLQJ��,QFUHDVLQJ�PHPRU\��DGGLQJ�DGGLWLRQDO�SURFHVVRUV��FKDQJLQJ

WKH�1,&�EXV��GHFUHDVLQJ�QHWZRUN�VSHHG��FUHDWLQJ�ODUJH�QXPEHUV�RI�ILUHZDOO�UXOHV��EORFNLQJ�ODUJH

QXPEHUV�RI�REMHFWLRQDEOH�85/V��DQG�WXUQLQJ�RII�5DSWRU©V�+773�&DFKH�DQG�'16�5HYHUVH

/RRNXSV���7KH�UHVXOWV�REWDLQHG�IURP�WKHVH�FRQILJXUDWLRQV�\LHOGHG�WKH�IROORZLQJ�FRQFOXVLRQV�

�� 2YHUDOO�SHUIRUPDQFH�RI�WKH�(DJOH17�����ILUHZDOO�KDV�LQFUHDVHG�LQ�WKH�IROORZLQJ�DUHDV�

�� 7UDQVDFWLRQV�SHU�PLQXWH��730��DUH�XS�����RQ�DYHUDJH�

�� 7UDQVDFWLRQ�IDLOXUHV��FRQQHFWLRQ�UHODWHG��QRW�IDLOXUHV�RI�WKH�ILUHZDOO�VRIWZDUH��KDYH�GHFUHDVHG�

�� 7KURXJKSXW�KDV�UHDFKHG����PHJDELWV�VHF�

�� 7KH�QXPEHU�RI�ILUHZDOO�UXOHV�KDV�QR�LPSDFW�RQ�SHUIRUPDQFH�

�� 7KH�:HE1RW�85/�EORFNHU�GRHV�QRW�DIIHFW�SHUIRUPDQFH�

�� &KDQJLQJ�QHWZRUN�LQWHUIDFHV�IURP�(,6$�WR�3&,�LQFUHDVHV�SHUIRUPDQFH�XS�WR�����

�� (DJOH17�����ZLOO�SURFHVV�PRUH�GDWD�WKDQ�FDQ�EH�WUDQVPLWWHG�RYHU�D����PHJDELW�VHF�LQWHUQDO

QHWZRUN���,W�FDQ�KDQGOH�WKH�GDWD�WUDQVPLWWHG�ZLWK�DSSUR[LPDWHO\����7��������PHJDELWV�VHF�

OLQHV�

�� 7KH�(DJOH17������SHUIRUPDQFH�VZLWFKHV�RQ�WKH�+773�FDFKH�DUH�QR�ORQJHU�VXSSRUWHG�

KRZHYHU��'16�5HYHUVH�/RRNXSV�PD\�QRZ�EH�VKXW�RII�IRU�DOO�GDHPRQV�ZLWK�QR�SHUIRUPDQFH

LPSDFW�

�� ,QFUHDVLQJ�PHPRU\�KDG�QR�PHDVXUDEOH�HIIHFW�RQ�SHUIRUPDQFH�

�� $GGLQJ�D�SURFHVVRU�V��ZLOO�DIIHFW�SHUIRUPDQFH��EXW�RQO\�DIWHU�VLJQLILFDQW�WKURXJKSXW�LV

DWWDLQHG��6LJQLILFDQW�WKURXJKSXW�ZDV�DFKLHYHG�ZKHQ�3&,�1,&V�ZHUH�LQVWDOOHG�

�� 0RGLI\LQJ�&RPSDT©V�0D[5HFHLYHV�EXIIHU�IRU�1HW)OH[���FDUGV�GRHV�QRW�LQFUHDVH�SHUIRUPDQFH

RI�WKH�5DSWRU�ILUHZDOO�

�������������������������������������������������������
�
�6HH�$SSHQGL[�$���$OVR��VHH�3HUIRUPDQFH�$QDO\VLV�DQG�7XQLQJ�RI�5DSWRU©V�(DJOH�17������)LUHZDOO�RQ�&RPSDT�6HUYHUV�

�KWWS���ZZZ�FRPSDT�FRP�VXSSRUW�WHFKSXEV�ZKLWHSDSHUV����D�����KWPO��
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�
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�

167/�7(67�68,7(

7KH�5DSWRU�(DJOH17�����WHVWV�ZHUH�UXQ�XVLQJ�WKH�EHQFKPDUN�VRIWZDUH�IURP�167/��9HUVLRQ������

7KLV�EHQFKPDUN�XVHV�D�WRWDO�RI�WZHOYH�PDFKLQHV��HLJKW�FOLHQWV��WKUHH�VHUYHUV��DQG�WKH�ILUHZDOO�

&RQILJXUDWLRQ�ILOHV�DUH�XVHG�WR�VSHFLI\�WKH�QXPEHU�RI�FOLHQWV�DQG�VHUYHUV�UXQQLQJ�IRU�HDFK�WHVW��DQG

WKH�GDWD�WKDW�SDVVHV�EHWZHHQ�WKHP���6SHFLILF�GHWDLOV�DERXW�WKH�167/�FRQILJXUDWLRQ�DUH�DYDLODEOH�LQ

WKH�$SSHQGL[�

7KH�167/�EHQFKPDUN�UHSRUWV�SHUIRUPDQFH�LQ�WUDQVDFWLRQV�SHU�PLQXWH��730��DQG�IDLOXUHV���7KH

WUDQVDFWLRQ�LQ�730�LQFOXGHV�RSHQLQJ�D�FRQQHFWLRQ�IURP�WKH�FOLHQW�WR�WKH�VHUYHU��UHTXHVWLQJ�DQG

GRZQORDGLQJ�WKH�GDWD�IURP�WKH�VHUYHU��DQG�FORVLQJ�WKH�FRQQHFWLRQ���$�IDLOXUH�LV�DQ\�IDLOXUH

RFFXUULQJ�GXULQJ�D�WUDQVDFWLRQ��WKDW�LV��FRQQHFWLRQ�WLPH�RXWV�DQG�GURSSHG�SDFNHWV���LW�LV�QRW�D

IDLOXUH�LQ�WKH�5DSWRU�ILUHZDOO�VRIWZDUH���730�DQG�IDLOXUHV�YDU\�IURP�UXQ�WR�UXQ�IRU�WKH�VDPH

FRQILJXUDWLRQ�DV�GHPRQVWUDWHG�E\�WKH�WHQ�EDVH�V\VWHP�UXQV�GRFXPHQWHG�LQ�7DEOH�����7KHVH

YDULDWLRQV�ZLOO�EH�DGGUHVVHG�LQ�WKH�ODWHVW�167/�VRIWZDUH��9HUVLRQ������E\�HQIRUFLQJ�XVH�RI�6HUYLFH

3DFN���IRU�:LQGRZV�17�6HUYHU���7KH�VHUYLFH�SDFN�FRQWDLQV�IL[HV�WR�WKH�0LFURVRIW�LPSOHPHQWDLRQ

RI�7&3�,3�

7DEOH�����7KH�VWDWLVWLFDO�DQDO\VLV�RI�WHQ�EDVH�UXQV�

7R�DYRLG�DWWULEXWLQJ�SHUIRUPDQFH�GLIIHUHQFHV�WR�D�FKDQJH�LQ�FRQILJXUDWLRQ�ZKHQ�LQ�IDFW�WKH

GLIIHUHQFHV�ZHUH�GXH�WR�WKH�YDULDELOLW\�RI�WKH�167/�VXLWH��D�UXGLPHQWDU\�VWDWLVWLFDO�DQDO\VLV�ZDV

GRQH�RQ�WKH�GDWD���)LUVW��WKH�DYHUDJH�DQG�WKH�VWDQGDUG�GHYLDWLRQ�ZHUH�FDOFXODWHG�IRU�WKH�FOLHQW�ORDG

RI�HDFK�UXQ���7KH�VWDQGDUG�GHYLDWLRQ�ZDV�WKHQ�H[SUHVVHG�DV�D�SHUFHQW���,I�D�QRUPDO�GLVWULEXWLRQ�LV

DVVXPHG������RI�WKH�GDWD�VKRXOG�EH�LQ�D�UDQJH�RQH�VWDQGDUG�GHYLDWLRQ�DZD\�IURP�WKH�DYHUDJH��DQG

����RI�WKH�GDWD�VKRXOG�EH�ZLWKLQ�WZR�VWDQGDUG�GHYLDWLRQV�RI�WKH�DYHUDJH���7KXV��WKH�ODVW�FROXPQ

RI�WKH�WDEOH�VKRZV�WKH�VWDQGDUG�GHYLDWLRQ�GRXEOHG���$�VLPSOH�DYHUDJH�RI�WKH�GRXEOHG�VWDQGDUG

GHYLDWLRQ�LV�WDNHQ��DOORZLQJ�RQH�PHDVXUH�WR�EH�DSSOLHG�IRU�DQ\�FOLHQW�ORDG�

$IWHU�WKLV�DQDO\VLV������RI�DOO�GDWD�VKRXOG�\LHOG�D�SHUFHQW�FKDQJH�RI�QR�JUHDWHU�WKDQ������LQ�730�

DQG�QR�JUHDWHU�WKDQ������SHUFHQW�FKDQJH�LQ�IDLOXUHV���,Q�WKH�WHVWLQJ�RI�D�FRQILJXUDWLRQ�DQG

VXEVHTXHQW�FRPSDULVRQV�WR�WKH�EDVH�V\VWHP��SHUFHQW�FKDQJHV�ZLWKLQ�WKHVH�UDQJHV�ZHUH�FRQVLGHUHG

LQVLJQLILFDQW���&RQYHUVHO\��SHUFHQW�FKDQJHV�RXWVLGH�WKLV�UDQJH�ZHUH�DWWULEXWHG�WR�WKH�FRQILJXUDWLRQ

EHLQJ�WHVWHG�

� � � � � � � � � ��

&OLHQWV 7UDQVDFWLRQV�3HU�0LQXWH��730� VWGHY DYJ VWGHY�� ��VWGHY��

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

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

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

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

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

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

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

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

����

)DLOXUHV�� VWGHY DYJ VWGHY�� ��VWGHY��

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

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

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

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

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

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

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

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

����
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�

�

�

�

�

�

�

�

�

�

,1',9,'8$/�5(68/76

7KH�WHVW�PHWKRGRORJ\�IRU�(DJOH17������LQFOXGLQJ�WKH�WHVW�EHG��WKH�EDVH�V\VWHP��DQG�WKH�WHVWLQJ

VRIWZDUH��ZDV�LGHQWLFDO�WR�WKDW�XVHG�IRU�(DJOH17������
�
���7KH�FRQILJXUDWLRQV�WHVWHG�ZHUH�DOVR

LGHQWLFDO�WR�WKRVH�WHVWHG�IRU�(DJOH17�������KRZHYHU��FRQILJXUDWLRQV�ZHUH�DGGHG�WR�WHVW�QHZ

IHDWXUHV�RI�WKH�5DSWRU�VRIWZDUH�ZKLOH�RWKHU�FRQILJXUDWLRQV��ZKLFK�SURYHG�XQGHU�(DJOH17������WR

KDYH�QR�HIIHFW�RQ�SHUIRUPDQFH��ZHUH�HOLPLQDWHG���7DEOH���VXPPDUL]HV�WKH�FRQILJXUDWLRQV�WHVWHG

ZLWK�VLJQLILFDQW�FKDQJHV�IURP�WKH�EDVH�V\VWHP�KLJKOLJKWHG�
�
��)ROORZLQJ�WKH�WDEOH�DUH�GHWDLOHG

H[SODQDWLRQV�UHJDUGLQJ�HDFK�WHVW�FRQILJXUDWLRQ�

�7DEOH�����$�VXPPDU\�RI�FRQILJXUDWLRQV�WHVWHG���6LJQLILFDQW�FKDQJHV�KLJKOLJKWHG���3HUIRUPDQFH�LQFUHDVHV�DUH

QHJDWLYH�QXPEHUV�LQ�FROXPQ���)DLOXUH��&KDQJH��DQG�SRVLWLYH�QXPEHUV�LQ�FROXPQ�����&KDQJH�RYHU�EDVH��

�������������������������������������������������������
�
�6HH�$SSHQGL[�$�IRU�DQ�H[SODQDWLRQ�RI�WKH�167/�PHWKRGRORJ\���$OVR�VHH�3HUIRUPDQFH�$QDO\VLV�DQG�7XQLQJ�RI�5DSWRU©V

(DJOH17������)LUHZDOO�RQ�&RPSDT�6HUYHUV��KWWS���ZZZ�FRPSDT�FRP�VXSSRUW�WHFKSXEV�ZKLWHSDSHUV����D�����KWPO��

�
�,Q�WKH�FROXPQ�WLWOHG�)DLOXUH��&KDQJH�RYHU�������WKH�PRUH�QHJDWLYH�D�QXPEHU��WKH�EHWWHU�SHUIRUPDQFH�LW�LQGLFDWHV�IRU�WKDW

FRQILJXUDWLRQ���,Q�WKH�FROXPQ�WLWOHG��&KDQJH�RYHU�%DVH��WKH�PRUH�SRVLWLYH�D�QXPEHU��WKH�EHWWHU�SHUIRUPDQFH�LW�LQGLFDWHV�IRU

WKDW�FRQILJXUDWLRQ�

&RQILJXUDWLRQ �&KDQJH�RYHU����� )DLOXUH��&KDQJH�RYHU����� �&KDQJH�RYHU�����%DVH 0E�VHF

%DVH�6\VWHP��%6� ����� ���� Q�D �����

%6����0% ����� ����� ����� �����

%6�����0% ����� ����� ���� �����

%6�XVLQJ�3&, ������ ����� ����� �����

%6�ZLWK�QR�UHYHUVH�ORRNXSV ����� ����� ����� �����

%6�ZLWK�QR�KWWS�FDFKLQJ ����� ����� ����� �����

%6���3&,���0D[5HFHLYH ������ ���� ����� �����

%6���PD[5HFHLYH ��� ����� ���� ���� �����

%6����S ����� ����� ����� �����

%6�RQ���PE�QHWZRUN ����� ����� ������ ����

�S�IXOO�V\VWHP ����� Q�D ����� �����

%6�������UXOHV ����� ������ ���� �����

%6����S Q�D Q�D ����� �����

%6�ZLWK�:HE1RW���FDW��������85/6� Q�D Q�D ����� �����

%6�ZLWK�:HE1RW���FDW��������85/6� Q�D Q�D ����� �����

%6�ZLWK�:HE1RW���FDW���������85/6� Q�D Q�D ���� �����

%6�ZLWK�:HE1RW���FDW��������85/6� Q�D Q�D ���� �����

�S�IXOO�V\VWHP Q�D Q�D ����� �����

%6�ZLWK�:HE1RW���FDW����������85/6� Q�D Q�D ���� �����
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�

%DVH�6\VWHP

7KH�EDVH�V\VWHP�FRQVLVWHG�RI�WKH�IROORZLQJ�HOHPHQWV�

�� &RPSDT�3UR/LDQW�����

�� ��3HQWLXP�3UR�����0+]�3URFHVVRU�����.�FDFKH

�� ���0%�5$0

�� ����PHJDELW�QHWZRUN

�� ��(,6$�1HW)OH[���1HWZRUN�,QWHUIDFH�&DUGV

�� 0D[5HFHLYHV�%XIIHU�IRU�1HW)OH[���FDUGV�HTXDOV����

�� '16�UHYHUVH�ORRNXSV�ZHUH�21

�� +773�FDFKH�ZDV�21

�� )RXU�)LUHZDOO�UXOHV�SUHVHQW��DOORZ�LQVLGH��!�LQVLGH��LQVLGH��!�RXWVLGH��RXWVLGH��!�VHUYHU��

RXWVLGH��!�VHUYHU��IRU�+773�DQG�)73�

7DEOH�����(DJOH17�����EDVH�V\VWHP�YV��(DJOH17������EDVH�V\VWHP�

3HUIRUPDQFH��PHDVXUHG�LQ�WUDQVDFWLRQV�SHU�PLQXWH��730���LQFUHDVHG�����IURP�5DSWRU�(DJOH17

�����WR�(DJOH17�����RQ�WKH�EDVH�V\VWHP���7KLV�GUDPDWLF�SHUIRUPDQFH�LQFUHDVH�FDQ�EH�DWWULEXWHG�WR

EHQHILWV�JDLQHG�IURP�WKH�VXSSRUW�RI�:LQGRZV�17�����DQG�5DSWRU©V�HQJLQHHULQJ�HIIRUWV���$VLGH

IURP�FKDQJHV�PDGH�VSHFLILFDOO\�IRU�:LQGRZV�17������5DSWRU©V�HQJLQHHULQJ�HIIRUWV�LQFOXGHG�D

UHGHVLJQ�RI�WKH�KLJK�XVH�SUR[LHV�DQG�LPSURYHPHQW�RI�WKH�ORJJLQJ�WR�VSHHG�XS�HDFK�WUDQVDFWLRQ�

$GGLQJ�PHPRU\�WR�WKH�EDVH�V\VWHP
7ZR�LQFUHDVHG�PHPRU\�FRQILJXUDWLRQV�ZHUH�WHVWHG���2QH�FRQILJXUDWLRQ�KDG�����PHJDE\WHV�WRWDO

5$0�DQG�WKH�RWKHU�KDG�����PHJDE\WHV�WRWDO�5$0���1HLWKHU�FRQILJXUDWLRQ�VKRZHG�D

SHUIRUPDQFH�LPSURYHPHQW�RYHU�WKH�EDVH�V\VWHP��DOWKRXJK�XVLQJ�����PHJDE\WHV�WRWDO�5$0

UHGXFHG�WKH�QXPEHU�RI�IDLOXUHV���5DSWRU©V�UHGHVLJQ�RI�WKH�KLJK�XVH�SUR[LHV�XVHV�PHPRU\�PRUH

%DVH�6\VWHP

����

������

������

������

�������

�������

�������

�������

�������

�������

�������

�������

�������

� �� �� �� �� �� �� ��

1XPEHU�RI�9LUWXDO�&OLHQWV�

7
3
0 ����%DVH

�����%DVH
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�

�

�

HIILFLHQWO\��ZKLFK�DFFRXQWV�IRU�WKH�SHUIRUPDQFH�LQFUHDVH�ZKHQ�DGGLQJ�PHPRU\�XQGHU��(DJOH17

������\HW�QRW�XQGHU�(DJOH17�����

$GGLQJ�SURFHVVRUV�WR�WKH�EDVH�V\VWHP

)RXU�GLIIHUHQW�PXOWL�SURFHVVRU�FRQILJXUDWLRQV�ZHUH�WHVWHG��D�WZR�SURFHVVRU�EDVH�V\VWHP��D�IRXU�

SURFHVVRU�EDVH�V\VWHP��D�WZR�SURFHVVRU�IXOO�V\VWHP��DQG�D�IRXU�SURFHVVRU�IXOO�V\VWHP���$GGLQJ�WKH

DSSURSULDWH�QXPEHU�RI�SURFHVVRUV��WKHQ�LQVWDOOLQJ�WKH�PXOWL�SURFHVVRU�+$/�FUHDWHV�WKH�PXOWL�

SURFHVVRU�EDVH�V\VWHP���$�IXOO�V\VWHP�XVHV�WKH�¦EHVW�RI�WKH�EHVW§�FRQILJXUDWLRQV������0%�5$0�

3&,�1,&V��0D[5HFHLYHV�%XIIHU�VHW�WR������LQ�DQ�DWWHPSW�WR�PD[LPL]H�WKURXJKSXW�

7KH�SHUIRUPDQFH�RI�WKH�PXOWL�SURFHVVRU�EDVH�V\VWHPV�FRPSDUHG�WR�WKDW�RI�WKH�EDVH�V\VWHP�GLG

QRW�FKDQJH��KRZHYHU��WKH�SHUIRUPDQFH�RI�WKH�PXOWL�SURFHVVRU�IXOO�V\VWHPV�LPSURYHG���7KH

DGGLWLRQDO�SURFHVVRUV�KHOSHG�KDQGOH�WKH�LQFUHDVHG�WKURXJKSXW�FDXVHG�E\�WKH�3&,�QHWZRUN�LQWHUIDFH

FDUGV��7KH�WZR�SURFHVVRU�WRWDO�V\VWHP�RXWSHUIRUPHG�WKH�IRXU�SURFHVVRU�WRWDO�V\VWHP�EHFDXVH�RI�WKH

IRXU�SURFHVVRU�V\VWHP©V�LQFUHDVHG�RYHUKHDG�

)RU�(DJOH17������WKH�QHWZRUN�LV�WKH�ILUVW�ERWWOHQHFN��SURFHVVLQJ�VSHHG�WKH�VHFRQG��ZKHUHDV

SURFHVVLQJ�VSHHG�LV�WKH�LQLWLDO�ERWWOHQHFN�XQGHU�(DJOH17������

&KDQJLQJ�WKH�1,&�%86�IURP�(,6$�WR�3&,

%\�FKDQJLQJ�WKH�QHWZRUN�LQWHUIDFH�FDUGV�IURP�(,6$�WR�3&,��DQ�DGGLWLRQDO�SHUIRUPDQFH�JDLQ�RI

����RYHU�WKH�EDVH�V\VWHP�ZDV�DFKLHYHG���)XUWKHUPRUH��FRPSDUHG�WR�(DJOH17�������730

LQFUHDVHG�E\�RYHU������ZKLOH�IDLOXUHV�GHFUHDVHG�E\�URXJKO\������)RU�(DJOH17������3&,�FDUGV�DUH

\LHOGLQJ�HYHQ�JUHDWHU�YDOXH�LQ�WHUPV�RI�WKURXJKSXW�DQG�WKH�DELOLW\�WR�KDQGOH�WKDW�WKURXJKSXW

HIILFLHQWO\����6HH�7DEOH����

%DVH�8VLQJ�3&,�1HWZRUN�,QWHUIDFH�LQVWHDG�RI�(,6$

�

���

���

���

����

����

����

����

����

����

����

����

����

� �� �� �� �� �� �� ��

1XPEHU�RI�9LUWXDO�&OLHQWV�

7
3
0

����Z��3&,

�����Z��3&,

����%DVH
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�

�

7DEOH�����3&,�1,&V�YV��(,6$�1,&V
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�
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�

�

�

�

�

�

7XUQLQJ�RII�5HYHUVH�/RRNXSV���+773�&DFKLQJ

$�QHZ�IHDWXUH�IRU�(DJOH17�����DOORZV�WKH�XVHU�WR�WXUQ�RII�5HYHUVH�/RRNXSV�IRU�DOO�GDHPRQV���7KLV

IHDWXUH�UHSODFHV�WKH�VZLWFKHV�XVHG�RQO\�RQ�WKH�+773�GDHPRQ�LQ�(DJOH17��������KWWSG�H[H�¤\�¤]�

LQ��HDJOHGLU�?VJ?VWDUWJZ�FPG����7R�WXUQ�RII�UHYHUVH�ORRNXSV��VHOHFW�&RQILJXUH�*DWHZD\�IURP�WKH

+DZN�*8,���6HOHFW�:HE�!$GYDQFHG�DQG�FOHDU�WKH�5HYHUVH�/RRNXSV�FKHFNER[���,I�GHVLUHG��WKLV

IHDWXUH�FDQ�EH�XWLOL]HG�ZLWK�QR�LPSDFW�RQ�SHUIRUPDQFH�

$QRWKHU�VZLWFK�GLVDEOHV�+773�FDFKLQJ���7R�GLVDEOH�+773�FDFKLQJ��HGLW

�HDJOHGLU�?VJ?VWDUWJZ�FPG�DQG�DGG�¤I���DIWHU�KWWSG�H[H���KWWSG�H[H�¤I������'LVDEOLQJ�+773

FDFKLQJ�GRHV�QRW�DIIHFW�SHUIRUPDQFH�HLWKHU�

$GGLQJ�ILUHZDOO�UXOHV

2QH�KXQGUHG�ILUHZDOO�UXOHV�ZHUH�FUHDWHG��DQ�LQFUHDVH�RI�QLQHW\�VL[�RYHU�WKH�EDVH�V\VWHP��WR�WHVW

WKHLU�LPSDFW�RQ�RYHUDOO�SHUIRUPDQFH��,QFUHDVLQJ�WKH�UXOH�EDVH�KDG�QR�LPSDFW�RQ�SHUIRUPDQFH�

DQG�FRPSDUHG�WR�WKH�VDPH�UXOH�EDVH�XQGHU�(DJOH17�������WUDQVDFWLRQ�IDLOXUHV�GHFUHDVHG�E\�QHDUO\

ILIW\�SHUFHQW�

5XQQLQJ�RQ�D����PHJDELW�1HWZRUN

�7DEOH�����5XQQLQJ�RQ�D����PHJDELW�1HWZRUN

5HDOL]LQJ�WKH�LQFUHDVHG�SHUIRUPDQFH�RI�(DJOH17�����RQ�D�QHWZRUN�ZLWK�H[WHUQDO�FRQQHFWLRQV

UXQQLQJ�DW�VSHHGV�JUHDWHU�WKH�WHQ�PHJDELWV�SHU�VHFRQG�����RU�PRUH�7��OLQHV�RU�D�7��OLQH��HQWDLOV

UXQQLQJ�RQ�D�����PHJDELW�QHWZRUN���:KLOH�XQGHU�(DJOH17������SHUIRUPDQFH�GHJUDGDWLRQ�RQ�D

���PHJDELW�QHWZRUN�ZDV�PLQLPDO��IRU�����SHUIRUPDQFH�GHJUDGHG�E\�������,Q�IDFW��DV�7DEOH��

FOHDUO\�VKRZV��SHUIRUPDQFH�RI�HDFK�YHUVLRQ�RI�WKH�5DSWRU�ILUHZDOO�ZDV�QHDUO\�LGHQWLFDO���7KH

QHWZRUN�ZDV�WKH�SHUIRUPDQFH�ERWWOHQHFN�

%DVH�6\VWHP�RQ���0E�1HWZRUN

�
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� �� �� �� �� �� �� ��

1XPEHU�RI�9LUWXDO�&OLHQWV�

7
3
0

����RQ���0E

�����RQ���0E

����%DVH
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&RPSDT�0D[5HFHLYHV�%XIIHU

7KH�0D[5HFHLYHV�EXIIHU�LV�D�XVHU�FRQILJXUHG�UHJLVWU\�SDUDPHWHU��ZKLFK�VSHFLILHV�WKH�PD[LPXP

QXPEHU�RI�UHFHLYH�OLVWV�WKH�GULYHU�DOORFDWHV�IRU�UHFHLYH�IUDPHV�RQ�D�&RPSDT�1HWHOOLJHQW�������7;

FRQWUROOHU���7R�FKDQJH�WKH�SDUDPHWHU�PDNH�WKH�IROORZLQJ�UHJLVWU\�HQWU\�

+.(<�/2&$/�0$&+,1(?6<67(0?&XUUHQW&RQWURO6HW?6HUYLFHV?FSTQI����?3DUDPHWHUV?�0D[5HFHLYHV� �5(*�':25'��[�)�

$GGLQJ�WKH�0D[5HFHLYHV�SDUDPHWHU�KDV�QR�HIIHFW�RQ�(DJOH17����¶V�SHUIRUPDQFH�

$GGLQJ�:HE1RW�¤�2EMHFWLRQDEOH�85/�EORFNLQJ

1HZ�IRU�(DJOH17�����LV�WKH�DELOLW\�WR�EORFN�REMHFWLRQDEOH�PDWHULDO��SRUQRJUDSK\��SURPRWLRQ�RI

JDPEOLQJ��LOOHJDO�VXEVWDQFHV��HWF���WKURXJK�D�VXEVFULSWLRQ�VHUYLFH���2EMHFWLRQDEOH�85/V�

FDWHJRUL]HG�E\�W\SH�DQG�DOSKDEHWL]HG�E\�,3�DGGUHVV�DQG�SURWRFRO��DUH�OLVWHG�LQ�D�IODW�ILOH��ZKLFK�LV

SHULRGLFDOO\�XSGDWHG�E\�WKH�VHUYLFH���2Q�DYHUDJH��WKLV�IODW�ILOH�FRQWDLQV��������85/V���85/

EORFNLQJ�LV�DFKLHYHG�E\�FRPSDULQJ�85/V�UHTXHVWHG�E\�D�FOLHQW�WR�WKRVH�OLVWHG�LQ�WKH�IODW�ILOH���,I�D

PDWFK�LV�IRXQG�DQG�D�FRUUHVSRQGLQJ�GHQ\�UXOH�LV�VHW�XS�RQ�WKH�ILUHZDOO��WKH�85/�UHTXHVW�LV

UHMHFWHG���7R�WHVW�WKLV�IHDWXUH��ILYH�:HE1RW�ILOHV�ZHUH�FUHDWHG��RI�YDU\LQJ�VL]HV�DQG�QXPEHUV�RI

FDWHJRULHV���1RQH�RI�WKH�:HE1RW�ILOHV�KDG�DQ\�LPSDFW�RQ�SHUIRUPDQFH��HYHQ�WKH�RQH�FRQWDLQLQJ

��������85/V�

&21&/86,216

7KH�SHUIRUPDQFH�RI�(DJOH17�����LV�YDVWO\�VXSHULRU�WR�WKDW�RI�(DJOH17�������DV�PHDVXUHG�E\

QXPEHU�RI�WUDQVDFWLRQV�KDQGOHG�DQG�QXPEHU�RI�IDLOXUHV�UHVXOWLQJ�IURP�WKRVH�WUDQVDFWLRQV�

3HUIRUPDQFH�JDLQV�FDQ�EH�DWWULEXWHG�WR�LPSURYHPHQWV�LQ�WKH�5DSWRU�ILUHZDOO�DQG�EHQHILWV�JDLQHG

IURP�:LQGRZV�17�������(QIRUFLQJ�D�FRPSOH[�VHFXULW\�SROLF\�ZLOO�QRW�DIIHFW�SHUIRUPDQFH�

(DJOH17�����DOORZV�PXOWLSOH�ILUHZDOO�UXOHV�DQG�FRPSUHKHQVLYH�85/�EORFNLQJ�ZLWKRXW�GHJUDGLQJ

SHUIRUPDQFH���7KURXJKSXW�FDQ�EH�PD[LPL]HG�ZLWK�LQFUHDVHG�SURFHVVLQJ�SRZHU��KRZHYHU��SRZHU

EH\RQG�D�VLQJOH�3HQWLXP�3UR������DV�IRXQG�LQ�WKH�&RPSDT�3UR/LDQW�������LV�XQQHFHVVDU\�XQOHVV

XVHG�LQ�FRPELQDWLRQ�ZLWK�3&,�QHWZRUN�LQWHUIDFHV���5HJDUGOHVV�RI�WKH�SURFHVVRU�LQ�WKH�ILUHZDOO

PDFKLQH��SHUIRUPDQFH�FDQ�EH�LQFUHDVHG�E\�UXQQLQJ�RQ�D�����PHJDELW�QHWZRUN�DQG�E\�XVLQJ�3&,

1,&�FDUGV�
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$33(1',;�� �7(67�0(7+2'2/2*<

7KH�167/�WHVWLQJ�PHWKRGRORJ\�ZDV�GHVLJQHG�WR�WHVW�D�ILUHZDOO©V�DELOLW\�WR�URXWH�WUDIILF��ERWK

+773�DQG�)73��XQGHU�YDU\LQJ�FOLHQW�ORDGV��7ZR�PHDVXUHPHQWV�DUH�WDNHQ��WUDQVDFWLRQV�SHU�PLQXWH

�730��DQG�IDLOXUHV���7KHVH�PHDVXUHPHQWV�DUH�WDNHQ�DW�YDULRXV�FOLHQW�ORDGV�

167/�FUHDWHV�¦FOLHQW�ORDG§�E\�VHQGLQJ�GDWD�UHTXHVWV�IURP�YLUWXDO�FOLHQWV�WR�YLUWXDO�VHUYHUV�

9LUWXDO�FOLHQWV��DQG�VHUYHUV��DUH�LQVWDQFHV�RI�WKH�FOLHQW��RU�VHUYHU��UXQQLQJ�RQ�WKH�VDPH�SK\VLFDO

PDFKLQH�XQGHU�GLIIHUHQW�QDPHV���9HUVLRQ�����RI�WKH�167/�EHQFKPDUN�XVHV�WZHOYH�SK\VLFDO

PDFKLQHV��HLJKW�FOLHQWV��WKUHH�VHUYHUV��DQG�WKH�ILUHZDOO��6HH�7DEOH������(DFK�SK\VLFDO�VHUYHU�UXQV

WZR�YLUWXDO�VHUYHUV���9LUWXDO�FOLHQWV�DUH�GLVWULEXWHG�DPRQJ�WKH�SK\VLFDO�FOLHQWV�E\�D�FRQWURO

PDFKLQH���7KH�FRQWURO�KDV�DQ�LQWHUIDFH�WR�HDFK�QHWZRUN���)RU�HDFK�WHVW�GLVFXVVHG�LQ�WKLV�SDSHU�

SHUIRUPDQFH�ZDV�PHDVXUHG�IRU����������������������������DQG����YLUWXDO�FOLHQWV�

,QVLGH 2XWVLGH

7DEOH����7KH�WHVW�EHG�

&OLHQWV�LQ�WKH�SULYDWH�]RQH�UHTXHVW�GDWD�IURP�VHUYHUV�LQ�WKH�SULYDWH�]RQH�DQG�WKH�'0=�+RVWLOH

]RQH��KRZHYHU��PRVW�RI�WKH�UHTXHVWV�DUH�IRU�VHUYHUV�LQ�WKH�'0=�+RVWLOH�]RQH���7KH�VDPH�LV�WUXH�IRU

FOLHQWV�LQ�WKH�'0=�+RVWLOH�]RQH��7KH�PDMRULW\�RI�WKHLU�UHTXHVWV�DUH�IRU�VHUYHUV�LQ�WKH�SULYDWH�]RQH�

7DEOH���VKRZV�WKH�H[DFW�SHUFHQWDJH�RI�UHTXHVWV�WDNHQ�E\�HDFK�VHUYHU�LQ�WKH�WHVW�EHG���7DEOH��

VKRZV�WKH�SHUFHQWDJH�RI�UHTXHVWV�E\�SURWRFRO�

&OLHQWV 6HUYHU�� 6HUYHU�� 6HUYHU�� 6HUYHU�� 6HUYHU�� 6HUYHU��

&OLHQW������� ���� ���� ����� ����� ����� �����

&OLHQW������� ��� ��� �� �� �� ��

7DEOH�����6HUYHU�KLWV�E\�FOLHQW�
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6HUYHUV ��)73�5HTXHVWV ��+773�5HTXHVWV

6HUYHUV����������� �� ��

6HUYHUV����������� �� ��

7DEOH�����3URWRFRO�SHUFHQWV�

(DFK�PDFKLQH�LQ�WKH�WHVW�EHG��H[FHSW�WKH�ILUHZDOO��ZDV�D�&RPSDT�3UR/LDQW������ZLWK�WZR

3HQWLXP����SURFHVVRUV�DQG����PHJDE\WHV�5$0���7KH�FRQWURO�FOLHQW�KDG�DQ�DGGLWLRQDO���

PHJDE\WHV�RI�5$0���7KH�FOLHQW�PDFKLQHV�ZHUH�ORDGHG�ZLWK�:LQGRZV�17�����:RUNVWDWLRQ�DQG

6HUYLFH�3DFN������7KH�VHUYHU�PDFKLQHV�ZHUH�UXQQLQJ�:LQGRZV�17�6HUYHU��9HUVLRQ������6HUYLFH

3DFN�����0LFURVRIW�,QWHUQHW�,QIRUPDWLRQ�6HUYHU��YHUVLRQ�����ZDV�XVHG�DV�WKH�ZHE�VHUYHU�


