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õì DEµooE DEµooE íìíïóUó ñîðôìõUõ

íóðóðíòUð

íUóñ luî

Z�o��~vPlo� }u�
�� u�l�]PZ���~u� u�P��]v �����~uî� À}oÇu�~uï� u�vP��W&�^�~lP�

îñììì Z�o� íî Z�o� òìììì óîìììì ñ

îõìììì ��� íð Z�o� óìììì õôìììì ôñ

íôìììì Z�o� íð Z�o� íòìììì îîðìììì íîí

îîìì ��� îò �À�� ííóììì ïìðîììì î

õìììì ��� ñ µv��� ííóììì ñôñììì íò

îììì Z�o� îò �À�� íõìììì ðõðìììì ï

ðñììì Z�o� íì µv��� îïìììì îïììììì ïí

íììì ��� ïì �À�� îììììì òìììììì î

ïðììì ��� ñ µv��� îììììì íìììììì íì

íïìì Z�o� îì �À�� îïìììì ðòììììì î

îìììì Z�o� ñ µv��� ðììììì îìììììì íî

íîìì Z�o� îì �À�� íóñììì ïñììììì í

íììì Z�o� ñ µv��� óôìììì ïõììììì í

Z�o� ïíòììììì

��� ííòìóììì

õì�ììì
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������������NO�������

5LNWYlUGHQ )$/6.7 1DWXUYnUGVYHUNHW��YHUVLRQ������ ([SRQHULQJVYlJDUQDV�SnYHUNDQ�Sn�KlOVRULVNEDVHUDW�ULNWYlUGH
5LNWYlUGH +lOVRULVN� 6N\GG�DY 5LNWYlUGH %DNJUXQGV� $YUXQGDW

bPQH ,QWDJ�DY +XGNRQWDNW ,QDQGQLQJ ,QDQGQLQJ ,QWDJ�DY ,QWDJ�DY I|U�KlOVD� .RUWWLGV� $NXW� EDVHUDW PDUNPLOM| 6N\GG�PRW 6N\GG�DY� 6N\GG�DY KlOVD��PLOM|� KDOW ULNWYlUGH bPQH ,QWDJ�DY +XGNRQWDNW ,QDQGQLQJ ,QDQGQLQJ ,QWDJ�DY ,QWDJ�DY

MRUG MRUG�GDPP GDPP nQJD GULFNVYDWWHQ Yl[WHU OnQJWLGVHII� H[SRQHULQJ WR[LFLWHW ULNWYlUGH �PJ�NJ� IUL�IDV JUXQGYDWWHQ \WYDWWHQ VSULGQLQJ �PJ�NJ� �PJ�NJ� MRUG MRUG�GDPP GDPP nQJD GULFNVYDWWHQ Yl[WHU

3)$6� ���� ��� ��� ��� EHDNWDV�HM EHDNWDV�HM ���� GDWD�VDNQDV GDWD�VDNQDV ���� ���� GDWD�VDNQDV ������ ����� ������ GDWD�VDNQDV ������ 3)$6� ����� ����� ���� ���� ���� ����

3)26 �� �� ����� ��� EHDNWDV�HM EHDNWDV�HM �� GDWD�VDNQDV GDWD�VDNQDV �� ��� EHDNWDV�HM ������� ������� ������� GDWD�VDNQDV ������� 3)26 ����� ����� ���� ����� ���� ����

*UnPDUNHUDGH�FHOOHU�LQGLNHUDU�DWW�GHWWD�YlUGH�lU�VW\UDQGH�I|U�ULNWYlUGHW

(YHQWXHOO�JXO�RUDQJH�FHOO�LQGLNHUDU�DWW�ULNWYlUGHW�MXVWHUDWV�WLOO�EDNJUXQGVKDOWHQ�

(JHW�VFHQDULR� 0.0�)076�3)26 (JHW�VFHQDULR� 0.0�)076�3)26
*HQHUHOOW�VFHQDULR� 0.0 *HQHUHOOW�VFHQDULR� 0.0

$YYLNHOVHU�PHOODQ�HJHW�VFHQDULR�RFK�JHQHUHOOW�VFHQDULR�UHGRYLVDV�Sn�NDON\OEODG��8WWDJVUDSSRUW�� $YYLNHOVHU�PHOODQ�HJHW�VFHQDULR�RFK�MlPI|UVFHQDULR�UHGRYLVDV�Sn�NDON\OEODG��8WWDJVUDSSRUW��

(QYlJVNRQFHQWUDWLRQHU��PJ�NJ� -XVWHULQJDU��PJ�NJ� 6SULGQLQJ��PJ�NJ� 3nYHUNDQ�Sn�RMXVWHUDW�KlOVRULVNEDVHUDW�ULNWYlUGH

5LNWYlUGHVPRGHOO�3)26B3)$6��)076��������[OVP VLGD�� %ODG�5LNWYlUGHQ
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������������NO�������

8WWDJVUDSSRUW *HQHUHOOW�VFHQDULR� 0.0 1DWXUYnUGVYHUNHW��YHUVLRQ������

(JHW�VFHQDULR�

%HUlNQDGH�ULNWYlUGHQ

bPQH 5LNWYlUGH 6W\UDQGH�I|U�ULNWYlUGH .RPPHQWDUHU��REO� �REOLJDWRULVN��IUY� �IULYLOOLJ�
3)$6� ������ PJ�NJ 6N\GG�DY�JUXQGYDWWHQ

3)26 ������� PJ�NJ 6N\GG�DY�JUXQGYDWWHQ

� � � �

� � � �

$YYLNHOVHU�L�VFHQDULRSDUDPHWUDU (JHW�VFHQDULR *HQHUHOOW�VFHQDULR .RPPHQWDUHU�WLOO�VFHQDULRSDUDPHWUDU��IUY�

0.0�)076�3)26 0.0
9$51,1*��2UHDOLVWLVND�LQGDWD��
.RQWUROOHUD�U|G�PDUNHUDGH�YlUGHQ��
([S�WLG�EDUQ���LQWDJ�DY�MRUG � �� GDJ�nU %DUQ�YLVWDV�QRUPDOW�LQWH�Sn�RPUnGHW��0D[���GDJDU�KDU�

DQWDJLWV����REO�

([S�WLG�EDUQ���KXGNRQWDNW�MRUG�GDPP � �� GDJ�nU %DUQ�YLVWDV�QRUPDOW�LQWH�Sn�RPUnGHW��0D[���GDJDU�KDU�

DQWDJLWV����REO�

([S�WLG�EDUQ���LQDQGQLQJ�DY�GDPP � �� GDJ�nU %DUQ�YLVWDV�QRUPDOW�LQWH�Sn�RPUnGHW��0D[���GDJDU�KDU�

DQWDJLWV����REO�

([S�WLG�EDUQ���LQDQGQLQJ�DY�nQJD � �� GDJ�nU %DUQ�YLVWDV�QRUPDOW�LQWH�Sn�RPUnGHW��0D[���GDJDU�KDU�

DQWDJLWV����REO�

$QGHO�LQRPKXVYLVWHOVH���LQDQGQ��nQJD ��� � � 9HUNVDPKHWHQ�EHGULYV�WLOO�VWRUD�GHODU�XWRPKXV���REO�

� � � �

� � � �

$YYLNHOVHU�L�PRGHOOSDUDPHWUDU (JHW�YlUGH 6WDQGDUGYlUGH � .RPPHQWDUHU�WLOO�PRGHOOSDUDPHWUDU��IUY�

,QJD�DYYLNHOVHU�L�PRGHOOSDUDPHWUDU� � � �

� � � �

� � � �

(JHQGHILQLHUDGH�lPQHQ �

)|OMDQGH�lPQHQ�lU�HJHQGHILQLHUDGH� � � �

������3)$6� � � � (JHQ�lPQHVJUXSS��REO�

������3)26 � � � (JHW�lPQH�XWLIUnQ�6*,�3UHOLPLQlUD�ULNWYlUGHQ�I|U�3)$6��

5DSSRUW�����nU��������REO�

� � � �

6WDQGDUGVFHQDULR�I|U�PLQGUH�NlQVOLJ�PDUNDQYlQGQLQJ��HQOLJW�1DWXUYnUGVYHUNHWV�

JHQHUHOOD�ULNWYlUGHQ�I|U�I|URUHQDG�PDUN�PRGLIHUDW�DYVHHQGH�H[SRQHULQJHQ�I|U�EDUQ��

0.0�)076�3)26

%HVNULYQLQJ

5LNWYlUGHVPRGHOO�3)26B3)$6��)076��������[OVP VLGD�� %ODG�8WWDJVUDSSRUW
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������������NO�������

$YYLNHOVHU�lPQHVGDWD 1DWXUYnUGVYHUNHW��YHUVLRQ������

(JHW�VFHQDULR� 0.0�)076�3)26

(JHW�lPQH�

)|UGHILQLHUDW�lPQH�

(JHW�lPQH )|UGHILQLHUDW�lPQH

$YYLNHOVHU 3)26 ,QJHW�lPQH (JQD�NRPPHQWDUHU

&$6�QXPPHU ��������� � � bPQHVSDUDPHWUDU�KlPWDGH�IUnQ�6*,�������3XEOLNDWLRQ�QU�����
.RF�YlUGH ��� � O�NJ 3UHOLPLQlUD�ULNWYlUGHQ�I|U�K|JIOXRUHUDGH�lPQHQ��3)$6��L�PDUN� ��
+HQU\V�NRQVWDQW ��������� � � RFK�JUXQGYDWWHQ ��
8SSWDJVIDNWRU�I|U�EODGJU|QVDNHU��WRUUYLNW� ��� � �PJ�NJ���PJ�NJ� [ ��
8SSWDJVIDNWRU�I|U�URWJU|QVDNHU��WRUUYLNW� ��� � �PJ�NJ���PJ�NJ� [ ��
%LRWLOOJlQJOLJKHWVIDNWRU��RUDOW�LQWDJ � � � [ ��
7ROHUDEHOW�GDJOLJW�LQWDJ��7', ������� � PJ��NJ�GDJ� [ ��
+XGXSSWDJVIDNWRU ��� � � [ ��
%LRWLOOJlQJOLJKHWVIDNWRU��KXGXSSWDJ � � � [ ��
%LRWLOOJlQJOLJKHWVIDNWRU��LQKDODWLRQ � � � [ ��
+DOWNULWHULXP�I|U�VN\GG�DY�JUXQGYDWWHQ �������� � PJ�O [ ��
%LRWLOOJlQJOLJKHWVIDNWRU��LQWDJ�DY�Yl[WHU � � � [ ��
%LRNRQFHQWUDWLRQVIDNWRU�I|U�ILVN ���� � �PJ�NJ���PJ�O� [ ��
%LRWLOOJlQJOLJKHWVIDNWRU��LQWDJ�DY�ILVN � � � [ ��
6N\GG�DY�PDUNPLOM|Q��.0�YlUGH ����� � PJ�NJ [ ��
6N\GG�DY�PDUNPLOM|Q��0.0�YlUGH ��� � PJ�NJ [ ��
+DOWNULWHULXP�I|U�VN\GG�DY�\WYDWWHQ ������� � PLNURJ�O [ ��
$QGHO�DY�7',�IUnQ�DQGUD�NlOORU ��� � � [ ��

5LNWYlUGHVPRGHOO�3)26B3)$6��)076��������[OVP VLGD�� %ODG�$YYLNHOVHU�lPQHVGDWD
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������������NO�������

$YYLNHOVHU�lPQHVGDWD 1DWXUYnUGVYHUNHW��YHUVLRQ������

(JHW�VFHQDULR� 0.0�)076�3)$6�

(JHW�lPQH�

)|UGHILQLHUDW�lPQH�

(JHW�lPQH )|UGHILQLHUDW�lPQH

$YYLNHOVHU 3)$6� ,QJHW�lPQH (JQD�NRPPHQWDUHU

0HWDOO��VDQW�IDOVNW� )$/6.7 � �

2RUJDQLVN�LFNH�PHWDOO��VDQW�IDOVNW� )$/6.7 � � ,QGDWD�IUnQ�6*,�UDSSRUW��5LNWYlUGHQ�I|U�3)$6�L�PDUN�RFK�JUXQGYDWWHQ��

2UJDQLVNW�lPQH��VDQW�IDOVNW� 6$17 � � 6*,�9lJOHGQLQJ����5HPLVVYHUVLRQ������������

.G�YlUGH �� � O�NJ [ ��

+HQU\V�NRQVWDQW ��������� � � [ ��

8SSWDJVIDNWRU�I|U�EODGJU|QVDNHU��WRUUYLNW� ��� � �PJ�NJ���PJ�NJ� [ ��

8SSWDJVIDNWRU�I|U�URWJU|QVDNHU��WRUUYLNW� � � �PJ�NJ���PJ�NJ� [ ��

%LRWLOOJlQJOLJKHWVIDNWRU��RUDOW�LQWDJ � � � [ ��

5LVNEDVHUDW�DFFHSWDEHOW�GDJOLJW�RUDOW�LQWDJ ����(��� � PJ��NJ�GDJ� [ ��

+XGXSSWDJVIDNWRU ��� � � [ ��

%LRWLOOJlQJOLJKHWVIDNWRU��KXGXSSWDJ � � � [ ��

%LRWLOOJlQJOLJKHWVIDNWRU��LQKDODWLRQ � � � [ ��

+DOWNULWHULXP�I|U�VN\GG�DY�JUXQGYDWWHQ �������� � PJ�O [ ��

%LRWLOOJlQJOLJKHWVIDNWRU��LQWDJ�DY�Yl[WHU � � � [ ��

%LRNRQFHQWUDWLRQVIDNWRU�I|U�ILVN � � �PJ�NJ���PJ�O� [ ��

6N\GG�DY�PDUNPLOM|Q��.0�YlUGH ����� � PJ�NJ [ ��

6N\GG�DY�PDUNPLOM|Q��0.0�YlUGH ���� � PJ�NJ [ ��

+DOWNULWHULXP�I|U�VN\GG�DY�\WYDWWHQ ������� � PLNURJ�O [ ��

5LNWYlUGHVPRGHOO�3)$6����������BME�[OVP VLGD�� %ODG�$YYLNHOVHU�lPQHVGDWD
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8VHU�6HOHFWWHG�2SWLRQV

'DWH��7LPH�RI�&RPPSXWDWLRQ 3UR8&/������ �����������������������

))URP�)LOH :RUN6KHHW��[OV

)XOO��3UHFLVLRQ 2))

&&RQILGHQFH�&�&RHIILFLHQW ���

1XPEHU�RI�%� �%RRWVWUDS�2�2SHUDWLRQV ����

7RWDO�1�1XPEHU�RI�2E� EVHUYDWLRQV ����� 1XPEHU�R ��RI�'LVWLQFW�2E� EVHUYDWLRQV �����

1XPEHU�R ��RI�0LVVLQJ�2E� EVHUYDWLRQV �

0LQLPXP ����� 0HDQ �����

0D[LPXP ���� 0HGLDQ �����

6' ����� 6WG��(UU� UURU�RI�0HDQ �����

&RHIILFLHQW�R�RI�9DULDWLRQ ����� 6NHZQHVV �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

�����6KDSLUR�:�:LON�3�9DOXH � 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

�����/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

����6WXGHGHQW
V�W�8&/ ����� �����$GMXVWHG��&/7�8&/��&� &KHQ������ �����

�����0RGLILHGG�W�8&/��-RKQQVRQ������ �����

$�'�7H� HVW�6WDWLVWLF �����

���$�'�&U� ULWLFDO�9DOXH ����� 'DW �WD�1RW�*DPPPD�'LVWULEXWHHG�DW����6LJJQLILFDQFH�/H� HYHO

.�6�7H� HVW�6WDWLVWLF �����

���.�6�&U� ULWLFDO�9DOXH ����� 'DW �WD�1RW�*DPPPD�'LVWULEXWHHG�DW����6LJJQLILFDQFH�/H� HYHO

N�N�KDW��0/(� ����� N�VWD� DU��ELDV�FRUUHHFWHG�0/(� �����

7KHWD�D�KDW��0/(� ���� 7KHWD�VWD� DU��ELDV�FRUUHHFWHG�0/(� ����

QX�X�KDW��0/(� ����� QQX�VWDU��ELDV�V�FRUUHFWHG� �����

0/(�(�0HDQ��ELDV�V�FRUUHFWHG� ����� 00/(�6G��ELDV�V�FRUUHFWHG� �����

$SSURUR[LPDWH�&KL��6TXDUH�9DOXXH��������� �����

$GMXVWHHG�/HYHO�RI�6�6LJQLILFDQFH ������ $GMXXVWHG�&KL�6T� TXDUH�9DOXH �����

����$SSSUR[LPDWH�*D� DPPD�8&/ ����� ������$GMXVWHG�*D� DPPD�8&/ �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

������6KDSLUR�:�:LON�3�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF ������

������/LOOLHIRUV�&U� ULWLFDO�9DOXH ������ ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO
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0LLQLPXP�RI�/R� RJJHG�'DWD ������ 0HDQ�RI�OR� RJJHG�'DWD �����

0DD[LPXP�RI�/R� RJJHG�'DWD ����� 6'�RI�OR� RJJHG�'DWD �����

�����+�8&/ ���� ����&K� KHE\VKHY��0� 098(��8&/ ����

����&K� KHE\VKHY��0� 098(��8&/ ���� ������&K� KHE\VKHY��0� 098(��8&/ ����

����&K� KHE\VKHY��0� 098(��8&/ ����

������&/7�8&/ ����� �����%&$�%RRRWVWUDS�8&/ �����

����6W�6WDQGDUG�%RRRWVWUDS�8&/ ����� ����%RRWVVWUDS�W�8&/ �����

�����+DOO
V�%RRRWVWUDS�8&/ ����� ����3H� HUFHQWLOH�%RRRWVWUDS�8&/ �����

����&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

������&KHEE\VKHY�0HDDQ��6G��8&/ ���� ����&KHEE\VKHY�0HDDQ��6G��8&/ ����

�����+�8&/ ����

1RWH����6XJJHVWLRQ �QV�UHJDUGLQJ��WKH�VHOHFWLR �RQ�RI�D������8&/�DUH�SUR� RYLGHG�WR�KHO� HOS�WKH�XVHU�WR��WR�VHOHFW�WKH�H�PRVW�DSSURRSULDWH�����8�8&/�

5HFRPPHQQGDWLRQV�DUH�H�EDVHG�XSRQ�Q�GDWD�VL]H��G�GDWD�GLVWULEXXWLRQ��DQG�VN� NHZQHVV�XVLQQJ�UHVXOWV�IUR� URP�VLPXODWLRRQ�VWXGLHV�

+RZHYHHU��VLPXODWLRQRQV�UHVXOWV�Z�ZLOO�QRW�FRYHU�U�DOO�5HDO�:RRUOG�GDWD�VHWVWV��IRU�DGGLWLRRQDO�LQVLJKW�W�WKH�XVHU�PD\�\�ZDQW�WR�FR� RQVXOW�D�VWDWLVLVWLFLDQ�

7RWDO�1�1XPEHU�RI�2E� EVHUYDWLRQV ����� 1XPEHU�R ��RI�'LVWLQFW�2E� EVHUYDWLRQV �����

1XPEHU�R ��RI�0LVVLQJ�2E� EVHUYDWLRQV �

0LQLPXP � 0HDQ �����

0D[LPXP ����� 0HGLDQ �����

6' ����� 6WG��(UU� UURU�RI�0HDQ �����

&RHIILFLHQW�R�RI�9DULDWLRQ ����� 6NHZQHVV �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

���6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

�����/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

����6WXGHGHQW
V�W�8&/ ����� �����$GMXVWHG��&/7�8&/��&� &KHQ������ �����

�����0RGLILHGG�W�8&/��-RKQQVRQ������ �����
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������&/7�8&/ ����� �����%&$�%RRRWVWUDS�8&/ �����

����6W�6WDQGDUG�%RRRWVWUDS�8&/ ����� ����%RRWVVWUDS�W�8&/ �����

�����+DOO
V�%RRRWVWUDS�8&/ ����� ����3H� HUFHQWLOH�%RRRWVWUDS�8&/ �����

����&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

������&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

����6WXGHGHQW
V�W�8&/ �����

1RWH����6XJJHVWLRQ �QV�UHJDUGLQJ��WKH�VHOHFWLR �RQ�RI�D������8&/�DUH�SUR� RYLGHG�WR�KHO� HOS�WKH�XVHU�WR��WR�VHOHFW�WKH�H�PRVW�DSSURRSULDWH�����8�8&/�

5HFRPPHQQGDWLRQV�DUH�H�EDVHG�XSRQ�Q�GDWD�VL]H��G�GDWD�GLVWULEXXWLRQ��DQG�VN� NHZQHVV�XVLQQJ�UHVXOWV�IUR� URP�VLPXODWLRRQ�VWXGLHV�

+RZHYHHU��VLPXODWLRQRQV�UHVXOWV�Z�ZLOO�QRW�FRYHU�U�DOO�5HDO�:RRUOG�GDWD�VHWVWV��IRU�DGGLWLRRQDO�LQVLJKW�W�WKH�XVHU�PD\�\�ZDQW�WR�FR� RQVXOW�D�VWDWLVLVWLFLDQ�

7RWDO�1�1XPEHU�RI�2E� EVHUYDWLRQV ����� 1XPEHU�R ��RI�'LVWLQFW�2E� EVHUYDWLRQV �����

1XPEHU�R ��RI�0LVVLQJ�2E� EVHUYDWLRQV �

0LQLPXP � 0HDQ �����

0D[LPXP ����� 0HGLDQ �����

6' ����� 6WG��(UU� UURU�RI�0HDQ �����

&RHIILFLHQW�R�RI�9DULDWLRQ ����� 6NHZQHVV �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

���6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

�����/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

����6WXGHGHQW
V�W�8&/ ����� �����$GMXVWHG��&/7�8&/��&� &KHQ������ �����

�����0RGLILHGG�W�8&/��-RKQQVRQ������ �����

������&/7�8&/ ����� �����%&$�%RRRWVWUDS�8&/ �����

����6W�6WDQGDUG�%RRRWVWUDS�8&/ ����� ����%RRWVVWUDS�W�8&/ �����

�����+DOO
V�%RRRWVWUDS�8&/ ����� ����3H� HUFHQWLOH�%RRRWVWUDS�8&/ �����

����&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

������&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����
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����6WXGHGHQW
V�W�8&/ �����

1RWH����6XJJHVWLRQ �QV�UHJDUGLQJ��WKH�VHOHFWLR �RQ�RI�D������8&/�DUH�SUR� RYLGHG�WR�KHO� HOS�WKH�XVHU�WR��WR�VHOHFW�WKH�H�PRVW�DSSURRSULDWH�����8�8&/�

5HFRPPHQQGDWLRQV�DUH�H�EDVHG�XSRQ�Q�GDWD�VL]H��G�GDWD�GLVWULEXXWLRQ��DQG�VN� NHZQHVV�XVLQQJ�UHVXOWV�IUR� URP�VLPXODWLRRQ�VWXGLHV�

+RZHYHHU��VLPXODWLRQRQV�UHVXOWV�Z�ZLOO�QRW�FRYHU�U�DOO�5HDO�:RRUOG�GDWD�VHWVWV��IRU�DGGLWLRRQDO�LQVLJKW�W�WKH�XVHU�PD\�\�ZDQW�WR�FR� RQVXOW�D�VWDWLVLVWLFLDQ�
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8VHU�6HOHFWWHG�2SWLRQV

'DWH��7LPH�RI�&RPPSXWDWLRQ 3UR8&/������ �����������������������

))URP�)LOH :RUN6KHHW��[OV

)XOO��3UHFLVLRQ 2))

&&RQILGHQFH�&�&RHIILFLHQW ���

1XPEHU�RI�%� �%RRWVWUDS�2�2SHUDWLRQV ����

7RWDO�1�1XPEHU�RI�2E� EVHUYDWLRQV ����� 1XPEHU�R ��RI�'LVWLQFW�2E� EVHUYDWLRQV �����

1XPEHU�R ��RI�0LVVLQJ�2E� EVHUYDWLRQV �

0LQLPXP ����� 0HDQ �����

0D[LPXP ���� 0HGLDQ �����

6' ����� 6WG��(UU� UURU�RI�0HDQ �����

&RHIILFLHQW�R�RI�9DULDWLRQ ����� 6NHZQHVV �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

���6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

�����/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

����6WXGHGHQW
V�W�8&/ ����� �����$GMXVWHG��&/7�8&/��&� &KHQ������ �����

�����0RGLILHGG�W�8&/��-RKQQVRQ������ �����

$�'�7H� HVW�6WDWLVWLF �����

���$�'�&U� ULWLFDO�9DOXH ����� 'HWHFWHG�G�GDWD�DSSHDU�U�*DPPD�'LV� VWULEXWHG�DW������6LJQLILFDQQFH�/HYHO

.�6�7H� HVW�6WDWLVWLF �����

���.�6�&U� ULWLFDO�9DOXH ����� 'HWHFWHG�G�GDWD�DSSHDU�U�*DPPD�'LV� VWULEXWHG�DW������6LJQLILFDQQFH�/HYHO

N�N�KDW��0/(� ����� N�VWD� DU��ELDV�FRUUHHFWHG�0/(� �����

7KHWD�D�KDW��0/(� ����� 7KHWD�VWD� DU��ELDV�FRUUHHFWHG�0/(� �����

QX�X�KDW��0/(� ����� QQX�VWDU��ELDV�V�FRUUHFWHG� �����

0/(�(�0HDQ��ELDV�V�FRUUHFWHG� ����� 00/(�6G��ELDV�V�FRUUHFWHG� �����

$SSURUR[LPDWH�&KL��6TXDUH�9DOXXH��������� �����

$GMXVWHHG�/HYHO�RI�6�6LJQLILFDQFH ������ $GMXXVWHG�&KL�6T� TXDUH�9DOXH �����

����$SSSUR[LPDWH�*D� DPPD�8&/ ����� ������$GMXVWHG�*D� DPPD�8&/ �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

����6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

������/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO
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0LLQLPXP�RI�/R� RJJHG�'DWD ����� 0HDQ�RI�OR� RJJHG�'DWD �����

0DD[LPXP�RI�/R� RJJHG�'DWD ����� 6'�RI�OR� RJJHG�'DWD �����

�����+�8&/ ���� ����&K� KHE\VKHY��0� 098(��8&/ �����

����&K� KHE\VKHY��0� 098(��8&/ ���� ������&K� KHE\VKHY��0� 098(��8&/ ����

����&K� KHE\VKHY��0� 098(��8&/ ����

������&/7�8&/ ����� �����%&$�%RRRWVWUDS�8&/ �����

����6W�6WDQGDUG�%RRRWVWUDS�8&/ ����� ����%RRWVVWUDS�W�8&/ ����

�����+DOO
V�%RRRWVWUDS�8&/ ���� ����3H� HUFHQWLOH�%RRRWVWUDS�8&/ �����

����&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ ����

������&KHEE\VKHY�0HDDQ��6G��8&/ ���� ����&KHEE\VKHY�0HDDQ��6G��8&/ ����

������$GMXVWHG�*D� DPPD�8&/ �����

1RWH����6XJJHVWLRQ �QV�UHJDUGLQJ��WKH�VHOHFWLR �RQ�RI�D������8&/�DUH�SUR� RYLGHG�WR�KHO� HOS�WKH�XVHU�WR��WR�VHOHFW�WKH�H�PRVW�DSSURRSULDWH�����8�8&/�

5HFRPPHQQGDWLRQV�DUH�H�EDVHG�XSRQ�Q�GDWD�VL]H��G�GDWD�GLVWULEXXWLRQ��DQG�VN� NHZQHVV�XVLQQJ�UHVXOWV�IUR� URP�VLPXODWLRRQ�VWXGLHV�

+RZHYHHU��VLPXODWLRQRQV�UHVXOWV�Z�ZLOO�QRW�FRYHU�U�DOO�5HDO�:RRUOG�GDWD�VHWVWV��IRU�DGGLWLRRQDO�LQVLJKW�W�WKH�XVHU�PD\�\�ZDQW�WR�FR� RQVXOW�D�VWDWLVLVWLFLDQ�

7RWDO�1�1XPEHU�RI�2E� EVHUYDWLRQV ����� 1XPEHU�R ��RI�'LVWLQFW�2E� EVHUYDWLRQV �����

1XPEHU�R ��RI�0LVVLQJ�2E� EVHUYDWLRQV �

0LQLPXP ����� 0HDQ �����

0D[LPXP ����� 0HGLDQ �����

6' ����� 6WG��(UU� UURU�RI�0HDQ �����

&RHIILFLHQW�R�RI�9DULDWLRQ ����� 6NHZQHVV �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

���6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� 'DWD�1RW��1RUPDO�DW���� ��6LJQLILFDQQFH�/HYHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

�����/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� 'DWD�DSSHD �DU�1RUPDO�DW�� W����6LJQLILFDDQFH�/HYHO

����6WXGHGHQW
V�W�8&/ ����� �����$GMXVWHG��&/7�8&/��&� &KHQ������ �����

�����0RGLILHGG�W�8&/��-RKQQVRQ������ �����

$�'�7H� HVW�6WDWLVWLF �����

���$�'�&U� ULWLFDO�9DOXH ����� 'HWHFWHG�G�GDWD�DSSHDU�U�*DPPD�'LV� VWULEXWHG�DW������6LJQLILFDQQFH�/HYHO
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.�6�7H� HVW�6WDWLVWLF �����

���.�6�&U� ULWLFDO�9DOXH ����� 'HWHFWHG�G�GDWD�DSSHDU�U�*DPPD�'LV� VWULEXWHG�DW������6LJQLILFDQQFH�/HYHO

N�N�KDW��0/(� ����� N�VWD� DU��ELDV�FRUUHHFWHG�0/(� �����

7KHWD�D�KDW��0/(� ����� 7KHWD�VWD� DU��ELDV�FRUUHHFWHG�0/(� �����

QX�X�KDW��0/(� ����� QQX�VWDU��ELDV�V�FRUUHFWHG� �����

0/(�(�0HDQ��ELDV�V�FRUUHFWHG� ����� 00/(�6G��ELDV�V�FRUUHFWHG� �����

$SSURUR[LPDWH�&KL��6TXDUH�9DOXXH��������� �����

$GMXVWHHG�/HYHO�RI�6�6LJQLILFDQFH ������ $GMXXVWHG�&KL�6T� TXDUH�9DOXH �����

����$SSSUR[LPDWH�*D� DPPD�8&/ ����� ������$GMXVWHG�*D� DPPD�8&/ �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

����6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

������/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO

0LLQLPXP�RI�/R� RJJHG�'DWD ����� 0HDQ�RI�OR� RJJHG�'DWD �����

0DD[LPXP�RI�/R� RJJHG�'DWD ����� 6'�RI�OR� RJJHG�'DWD �����

�����+�8&/ ����� ����&K� KHE\VKHY��0� 098(��8&/ �����

����&K� KHE\VKHY��0� 098(��8&/ ����� ������&K� KHE\VKHY��0� 098(��8&/ �����

����&K� KHE\VKHY��0� 098(��8&/ �����

������&/7�8&/ ����� �����%&$�%RRRWVWUDS�8&/ �����

����6W�6WDQGDUG�%RRRWVWUDS�8&/ ����� ����%RRWVVWUDS�W�8&/ �����

�����+DOO
V�%RRRWVWUDS�8&/ ����� ����3H� HUFHQWLOH�%RRRWVWUDS�8&/ �����

����&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

������&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

����6WXGHGHQW
V�W�8&/ �����

:KHQ�D�� �GDWD�VHW�IROORRZV�DQ�DSSUUR[LPDWH�GLVWVWULEXWLRQ�SDVVVLQJ�RQO\�RQ� QH�RI�WKH�*22)�WHVWV�

LW�LV�VXJJHHVWHG�WR�XVH�H�D�8&/�EDVHHG�XSRQ�D�GLV� LVWULEXWLRQ�SD� DVVLQJ�ERWK�*�*2)�WHVWV�LQ�� Q�3UR8&/

1RWH����6XJJHVWLRQ �QV�UHJDUGLQJ��WKH�VHOHFWLR �RQ�RI�D������8&/�DUH�SUR� RYLGHG�WR�KHO� HOS�WKH�XVHU�WR��WR�VHOHFW�WKH�H�PRVW�DSSURRSULDWH�����8�8&/�

5HFRPPHQQGDWLRQV�DUH�H�EDVHG�XSRQ�Q�GDWD�VL]H��G�GDWD�GLVWULEXXWLRQ��DQG�VN� NHZQHVV�XVLQQJ�UHVXOWV�IUR� URP�VLPXODWLRRQ�VWXGLHV�

+RZHYHHU��VLPXODWLRQRQV�UHVXOWV�Z�ZLOO�QRW�FRYHU�U�DOO�5HDO�:RRUOG�GDWD�VHWVWV��IRU�DGGLWLRRQDO�LQVLJKW�W�WKH�XVHU�PD\�\�ZDQW�WR�FR� RQVXOW�D�VWDWLVLVWLFLDQ�
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7RWDO�1�1XPEHU�RI�2E� EVHUYDWLRQV ����� 1XPEHU�R ��RI�'LVWLQFW�2E� EVHUYDWLRQV �����

1XPEHU�R ��RI�0LVVLQJ�2E� EVHUYDWLRQV �

0LQLPXP ����� 0HDQ �����

0D[LPXP ����� 0HGLDQ �����

6' ����� 6WG��(UU� UURU�RI�0HDQ �����

&RHIILFLHQW�R�RI�9DULDWLRQ ����� 6NHZQHVV �����

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

���6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� 'DWD�DSSHD �DU�1RUPDO�DW�� W����6LJQLILFDDQFH�/HYHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

�����/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� 'DWD�DSSHD �DU�1RUPDO�DW�� W����6LJQLILFDDQFH�/HYHO

����6WXGHGHQW
V�W�8&/ ����� �����$GMXVWHG��&/7�8&/��&� &KHQ������ �����

�����0RGLILHGG�W�8&/��-RKQQVRQ������ �����

$�'�7H� HVW�6WDWLVWLF �����

���$�'�&U� ULWLFDO�9DOXH ����� 'HWHFWHG�G�GDWD�DSSHDU�U�*DPPD�'LV� VWULEXWHG�DW������6LJQLILFDQQFH�/HYHO

.�6�7H� HVW�6WDWLVWLF �����

���.�6�&U� ULWLFDO�9DOXH ����� 'HWHFWHG�G�GDWD�DSSHDU�U�*DPPD�'LV� VWULEXWHG�DW������6LJQLILFDQQFH�/HYHO

N�N�KDW��0/(� ����� N�VWD� DU��ELDV�FRUUHHFWHG�0/(� 1�$

7KHWD�D�KDW��0/(� ����� 7KHWD�VWD� DU��ELDV�FRUUHHFWHG�0/(� 1�$

QX�X�KDW��0/(� ����� QQX�VWDU��ELDV�V�FRUUHFWHG� 1�$

0/(�(�0HDQ��ELDV�V�FRUUHFWHG� 1�$ 00/(�6G��ELDV�V�FRUUHFWHG� 1�$

$SSURUR[LPDWH�&KL��6TXDUH�9DOXXH��������� 1�$

$GMXVWHHG�/HYHO�RI�6�6LJQLILFDQFH 1�$ $GMXXVWHG�&KL�6T� TXDUH�9DOXH 1�$

����$SSSUR[LPDWH�*D� DPPD�8&/ 1�$ ������$GMXVWHG�*D� DPPD�8&/ 1�$

6KDDSLUR�:LON�7H� HVW�6WDWLVWLF �����

����6KDDSLUR�:LON�&U� ULWLFDO�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO

/LOOLHIRUV�7H� HVW�6WDWLVWLF �����

������/LOOLHIRUV�&U� ULWLFDO�9DOXH ����� ''DWD�DSSHDU�/�/RJQRUPDO�D ��DW�����6LJQLIILFDQFH�/HYHHO

0LLQLPXP�RI�/R� RJJHG�'DWD ������ 0HDQ�RI�OR� RJJHG�'DWD �����
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0DD[LPXP�RI�/R� RJJHG�'DWD ����� 6'�RI�OR� RJJHG�'DWD �����

�����+�8&/ ����� ����&K� KHE\VKHY��0� 098(��8&/ �����

����&K� KHE\VKHY��0� 098(��8&/ ����� ������&K� KHE\VKHY��0� 098(��8&/ �����

����&K� KHE\VKHY��0� 098(��8&/ �����

������&/7�8&/ ����� �����%&$�%RRRWVWUDS�8&/ 1�$

����6W�6WDQGDUG�%RRRWVWUDS�8&/ 1�$ ����%RRWVVWUDS�W�8&/ 1�$

�����+DOO
V�%RRRWVWUDS�8&/ 1�$ ����3H� HUFHQWLOH�%RRRWVWUDS�8&/ 1�$

����&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

������&KHEE\VKHY�0HDDQ��6G��8&/ ����� ����&KHEE\VKHY�0HDDQ��6G��8&/ �����

����6WXGHGHQW
V�W�8&/ �����

1RWH����6XJJHVWLRQ �QV�UHJDUGLQJ��WKH�VHOHFWLR �RQ�RI�D������8&/�DUH�SUR� RYLGHG�WR�KHO� HOS�WKH�XVHU�WR��WR�VHOHFW�WKH�H�PRVW�DSSURRSULDWH�����8�8&/�

5HFRPPHQQGDWLRQV�DUH�H�EDVHG�XSRQ�Q�GDWD�VL]H��G�GDWD�GLVWULEXXWLRQ��DQG�VN� NHZQHVV�XVLQQJ�UHVXOWV�IUR� URP�VLPXODWLRRQ�VWXGLHV�

+RZHYHHU��VLPXODWLRQRQV�UHVXOWV�Z�ZLOO�QRW�FRYHU�U�DOO�5HDO�:RRUOG�GDWD�VHWVWV��IRU�DGGLWLRRQDO�LQVLJKW�W�WKH�XVHU�PD\�\�ZDQW�WR�FR� RQVXOW�D�VWDWLVLVWLFLDQ�
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