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DQG�ZLWK�FRQYHQWLRQDO�VKDIW�SLW�

4� �����Ř������NJ

4� �����Ř������NJ

4� ������Ř������NJ��Y� �����������
�P�V

4� �����Ř������NJ��Y� �����������P�V

4� ������Ř������NJ��Y� �����������
�P�V�

4� �����Ř������NJ��Y� �����������P�V

.H\�

&+��  �FDU�KHLJKW�

'+��  �GRRU�KHLJKW�

6+��  �VKDIW�KHDG�

63��  �VKDIW�SLW

))/�� �XSSHU�HGJH�RI�Ʃ�QLVKHG�ƪ�RRU

8)/� �XSSHU�HGJH�RI�XQƩ�QLVKHG�ƪ�RRU

����5HGXFWLRQ�RI�VKDIW�KHDGURRP�KHLJKW�WR�PLQ�������PP��LQ�
WKH�UDWHG�ORDG�UDQJH�4� �����Ř�������������NJ��Y� �����
P�V�DQG�&+� ������PP���2QO\�SRVVLEOH�LQ�FRPELQDWLRQ�
ZLWK�YHUVLRQV��FRQYHQWLRQDO�FRXQWHUZHLJKW��VOLGLQJ�JXLGH�
RQ�WKH�FRXQWHUZHLJKW��53,�DQG�ZLWKRXW�VDIHW\�JHDU�RQ�WKH�
FRXQWHUZHLJKW��'LPHQVLRQDO�WROHUDQFH�����������PP��1RW�
DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��
Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\�

����5HGXFWLRQ�RI�VKDIW�SLW�GHSWK�WR�PLQ������PP�LQ�WKH�UDWHG�
ORDG�UDQJH�4� �����Ř�������������NJ��Y� �����P�V��XS�
WR�7+� ����P�SRVVLEOH��2QO\�SRVVLEOH�ZLWK�FRQYHQWLRQDO�
FRXQWHUZHLJKW��
1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�
WLPH��Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\��
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7HFKQLFDO�2YHUYLHZ�,,,�

',1�,62�VWDQGDUG�GLPHQVLRQV�

4� ������NJ�����SHUVRQV�

([WHQGHG�FDU�GLPHQVLRQV�

4� ������NJ�����SHUVRQV�

&:� �����

&:� �����

&
'
� �����

&
'
� �����

$�QDUURZ�FRXQWHUZHLJKW�FDQ�EH�XVHG�WR�IXUWKHU�LQFUHDVH�WKH�VKDIW�HƫFLHQF\�RI�WKH�
%/8(��

� ,Q�WKH�FDVH�RI�H[LVWLQJ�VKDIWV��HOHYDWRU�
FDUV�ZLWK�D�KLJKHU�UDWHG�ORDG��4��FDQ�EH�
LPSOHPHQWHG�E\�LQFUHDVLQJ�WKH�EDVH�DUHD�
RI�WKH�HOHYDWRU�FDU��ODUJHU�FDU�GLPHQVLRQV�
ZLWK�FRQVWDQW�VKDIW�GLPHQVLRQV���

� ,Q�WKH�FDVH�RI�QHZ�FRQVWUXFWLRQV��VPDOOHU�
VKDIW�GLPHQVLRQV�ZLWK�FRQVWDQW�',1�,62�
FDU�GLPHQVLRQV�FDQ�EH�SODQQHG��QDUUR
ZHU�EXLOGLQJ�RU�D�ODUJHU�XVDEOH�EXLOGLQJ�
VSDFH� �PRUH�UHQWDO�VSDFH��

&RQYHQWLRQDO�FDU�GLPHQVLRQV

([WHQGHG�FDU�GLPHQVLRQV

'RRU�ZLGWK�FKDQJHDEOH�
LQ����PP�VWHSV

&
DU�GHSWK�,6

2

([WHQGHG�FDU�GHSWK�(92
/8

7,2
1

&DU�ZLGWK�,62

([WHQGHG�FDU�ZLGWK

7KH�IROORZLQJ�FRQGLWLRQV�DSSO\�ZKHUH�D�QDUURZ�FRXQWHUZHLJKW�LV�XVHG��

Ţ $YDLODEOH�UDWHG�ORDG�UDQJH������NJ�ƥ�4�ƥ������NJ�

Ţ Y� �����P�V�

Ţ 7+�ƥ����P��ZLWKRXW�FRPSHQVDWLRQ�FKDLQ��

Ţ &'
PLQ�
� ������PP�

Ţ ��2QO\�SRVVLEOH�LQ�FRPELQDWLRQ�ZLWK�YHUVLRQV��FRQYHQWLRQDO�VKDIW�KHDGURRP�KHLJKW�VKDIW�SLW�GHSWK��VOLGLQJ�

JXLGH�RQ�WKH�FRXQWHUZHLJKW�DV�ZHOO�DV�ZLWKRXW�VDIHW\�JHDU�RQ�FRXQWHUZHLJKW�

Ţ �1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��Ř�WKLV�W\SH�LV�UHOHDVHG�LQLWLDOO\�LQ�*HUPDQ\��



'HVLJQ�6HOHFWLRQ

� �'HVLJQ�OLQHV��GHYHORSHG�LQ�FROODERUDWLRQ�
ZLWK�D�UHQRZQHG�LQWHULRU�DUFKLWHFW�DQG�
GHVLJQHU

� �%L�&RORXU�GHVLJQ�Ř�KRUL]RQWDO�VHSDUDWLRQ�
RI�WKH�ZDOO�VXUIDFHV�DW�WKH�KHLJKW�RI�WKH�
KDQGUDLO�RƨHUV�PRGHUQ�GHVLJQ�RSWLRQV

� �0RGHUQ�DQG�FRQWHPSRUDU\�FRORXUV�DQG�
GHVLJQV��FRRUGLQDWHG�ZLWK�WKH�WUHQGV�LQ�
LQWHULRU�DUFKLWHFWXUH�DQG�WKH�SRVVLELOLW\�
IRU�VWURQJ�FRQWUDVWV

� �&ODVVLF�GHVLJQ�OLQH�ZLWK�YHUWLFDO�ZDOO�
SDQHOV�DQG�EURDG�UDQJH�RI�PDWHULDOV�DOVR�
DYDLODEOH

� �,PSUHVVLYH�VHOHFWLRQ�RI�KLJK�TXDOLW\�
PDWHULDOV�DQG�DWWUDFWLYH�FRORXUV

� �%L�&RORXU�GHVLJQ�DQG�FRORXUV�PD\�EH�
VSHFLƩHG�DW�D�ODWHU�GDWH

� �6RSKLVWLFDWHG��KLGGHQ�IDVWHQLQJ�WHFK
QRORJ\�RI�WKH�GHVLJQ�ZDOO�ƩHOGV�IRU�WKH�
%L�&RORXU�GHVLJQ�OLQHV��RQH�PDQ�LQVWDOOD
WLRQ�SRVVLEOH

� �6HOHFW�DQG�YLHZ�\RXU�GHVLUHG�GHVLJQ�ZLWK�
WKH�DLG�RI�WKH��&DU�'HVLJQ�&RQƩJXUDWRU���
D�KLJK�TXDOLW\�YLVXDOLVDWLRQ�WRRO

1H[W�/HYHO�(FRQRPLF�(ƫFLHQF\
� �%L�&RORXU�ZDOO�VXUIDFHV�PD\�EH�LQVWDOOHG�
DIWHU�WKH�FRQVWUXFWLRQ�SKDVH

� �%L�&RORXU�ZDOO�VXUIDFHV�FDQ�HDVLO\�EH�
UHSODFHG��H�J���LI�FKDQJLQJ�RU�UHIUHVKLQJ�
WKH�DSSHDUDQFH

� �'HVLJQ�OLQHV�FRQYH\�D�UHOD[LQJ�DWPR
VSKHUH��HYHQ�LQ�VPDOO�HOHYDWRU�FDUV

� /LJKWLQJ�HƨHFWV�SRVVLEOH�ZLWK�DFFHQW�
OLJKWLQJ



'HVLJQ�6HOHFWLRQ

7KH�7K\VVHQ.UXSS�%L�&RORXU�GHVLJQ�ZDV�DZDUGHG�
WKH��-DQXV������GH�OvLQGXVWULH��GHVLJQ�SUL]H��

7KH�)UHQFK�LQVWLWXWH�IRU�GHVLJQ�KDV�EHHQ�SUHVHQWLQJ�
RQH�RI�WKH�PRVW�UHQRZQHG�(XURSHDQ�GHVLJQ�SUL]HV�
VLQFH�������WKH�-DQXV�GH�Oś,QGXVWULH�

7KH�MXU\�RI�WKH�SUHVWLJLRXV�DZDUG�LV�FRPSRVHG�RI�
H[SHUWV�IURP�WKH�DUHDV�RI�LQGXVWU\��GHVLJQ��DUFKLWHF
WXUH��GHYHORSPHQW�DQG�FRPPXQLFDWLRQ��(YDOXDWLRQ�
WDNHV�SODFH�DFFRUGLQJ�WR�ƩYH�FULWHULD��HUJRQRPLFV��
DHVWKHWLFV��HFRQRPLFV��HWKLFV�DQG�HPRWLRQ�
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IRU�WRS�DQG�
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%RWWRP�FDU�SDQHO�
���FRORXUV�DYDLODEOH

7RS�FDU�SDQHO
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6WUXFWXUH

+DQG�UDLO

6NLUWLQJ

&DU�RSHUDWLQJ�SDQHO�
�&23�

67</(�VHOHFWLRQ�Ř�&RPSRQHQWV�

� 3RZGHU�FRDWHG��7UDƫ��F�:KLWH��5$/������

� 'HOLYHU\�LQ���WR���VHJPHQWV�GHSHQGLQJ�
RQ�WKH�FDU�GLPHQVLRQV��

� &RYHU�SODWH�PDGH�RI�KDLUOLQH�VWDLQOHVV�
VWHHO�JULW������W\SH�����

� 7KLFNQHVV�DSSUR[����PP��GHSHQGV�RQ�WKH�
VXUIDFH�PDWHULDOV��VWDLQOHVV�VWHHO��SODVWLF�
FRDWLQJ��IRLOV�RU�ODPLQDWH���

� $OXPLQLXP��EUXVKHG�DQG�SROLVKHG�
VXUIDFH�GHVLJQ��JULW������

� ,QWHJUDWHG�EHWZHHQ�WRS�DQG�ERWWRP�FDU�
SDQHOV�

� 0DGH�RI�KDLUOLQH�VWDLQOHVV�VWHHO�JULW������
W\SH������

� 'LDPHWHU�DOZD\V����PP��
� 9HUVLRQ�ZLWK�VWUDLJKW�HQGV�RU�ERQGHG�
PRXQWLQJ��DGDSWHG�WR�WKH�QHHGV�RI�GLVDE�
OHG�SHRSOH�DFFRUGLQJ�WR�(1�������RU�URXQG�
VXUURXQGLQJ�ZLWK�FRUQHU�PRXQWLQJ�DV�ZHOO�
DV�RQ�WKH�GHFRUDWLYH�VWULS�ZLWK�URXQGHG�
PRXQWLQJ��

� $YDLODEOH�IRU�������VLGH�ZDOOV��

� 7KLFNQHVV�DSSUR[����PP��GHSHQGV�RQ�WKH�
VXUIDFH�PDWHULDOV��VWDLQOHVV�VWHHO��SODVWLF�
FRDWLQJ��IRLOV�RU�ODPLQDWH���

� $OXPLQLXP��SDQHOOHG�ZLWK�KDLUOLQH�VWDLQOHVV�
VWHHO�JULW������W\SH������KHLJKW����PP��

� 7KLFNQHVV�EHWZHHQ���DQG����PP�

0LUURU

�KDOI�

)DOVH�FHLOLQJ

1RWH���7KH�HOHYDWRU�FDU�LQWHULRU�GHVLJQ�LV�GHVFULEHG�LQ�
GHWDLO�RQ�SDJH����


 ZLWKRXW�IDOVH�FHLOLQJ



57��ZJ

9%����

57��ZJ

&RORXUV�PDWHULDOV���

$YDLODEOH�FRORXUV�Ř�DV�WRS�RU�ERWWRP�FDU�SDQHO

67</(�VHOHFWLRQ�Ř�/LVW�RI�'HVLJQV

&DU�RSHUDWLQJ�
SDQHO��&23�

0LUURU

/LPH�&RDWHG�6WHHO

:DYH��� ORXG�/DPLQDWH

*UHHQ�$SSOH�/DPLQDWH

:7/$

:%/$

'LDPRQG�&XW�3ODVWLF�&RDWHG

:73'

:%3'

5HG�0LQJ�/DPLQDWH

+DLUOLQH�6WDLQOHVV�6WHHO

:KLWH�6NLQ�3ODVWLF�&RDWHG

'DUN�,QN�/DPLQDWH

:7/'

:%/'

6PRNH�&RDWHG�6WHHO

'DUN�6NLQ�3ODVWLF�&RDWHG

,URQ�/DPLQDWH

LLQHQ�6WDLQOHVV�6WHHO

5HG�&KHUU\�)RLO

6SRW�/('

6OLP/('�3$1(/��

/LJKWLQJ�GLUHFWO\�RQ�
WKH�FDU�FHLOLQJ

6WDU�6SRW�/('�� *UDQGLRVH�/('
&*/:

%ULOOLDQW�/('

)DOVH�FHLOLQJV %XWWRQV

2SWLRQDO

+DQG�UDLO

%XPSHU�UDLOV

6NLUWLQJ

(OHSKDQW�6NLQ�6WDLQOHVV�6WHHO

�5XEEHU 'RYH�*UH\�9LQ\O .D\DU�*UH\�5XEEHU

%ODFN�6WRQH�5XEEHU �'DUN�%UXVKHG�2DN�

)ORRULQJ�PDWHULDOV��

.D\DU�%ODFN�5XEEHU

)3'* )5.* )5.%

7RURQWR�/DPLQDWH &DQEHUUD�/DPLQDWH 2UDQJH�)RLO

6WDLQOHVV�VWHHO�
�����[����PP�

6WDLQOHVV�VWHHO�
%HQGHG�����PP�

6WDLQOHVV�VWHHO�
6WUDLJKW�����PP�

6WDLQOHVV�VWHHO�
5RXQG�VXUURXQGLQJ�����PP�

&ODGGHG�ZLWK�VWDLQOHVV�VWHHO�
JUDLQ���������PP�

���$YDLODEOH�XS�WR�UDWHG�ORDG�4�ƥ������NJ�

���7KH�GHSLFWHG�FRORXUHG�VXUIDFHV�DUH�VLPLODU�DQG�PD\�GLIIHU�IURP�WKH�DFWXDO�GHVLJQ�

���7KH�GHSLFWHG�FRORXUHG�VXUIDFHV�DUH�VLPLODU�DQG�PD\�GLIIHU�IURP�WKH�DFWXDO�GHVLJQ�

���QRW�DYDLODEOH�ZLWK�4� �����NJ

+DOI�PLUURU�
UHDU�ZDOO�RU�
VLGH�ZDOO�
RSSRVLWH�
FDU�RSHUD��
WLRQ�SDQHO�

��

2/25�ER[�6�� 2/25�ER[�/��

%XPSHU�UDLO�
>LQ�PP@�KHLJKW

&DU�RSHUDWLQJ�SDQHO�
LQWHJUDWHG

&DU�RSHUDWLQJ�SDQHO�
VXUIDFH�PRXQWHG

��URZ ��� ���

��URZV �������� ��������

��URZV ������������� �������������

����1RW�DYDLODEOH�IRU�(92/87,21
�UHGXFHG�GHOLYHU\�WLPH��

7KLV�W\SH�KDV�LQLWLDOO\�EHHQ�
UHOHDVHG�IRU�*HUPDQ\�

����'HSHQGLQJ�RQ�4�DQG�FDU�GLPHQVLRQ�

DGGLWLRQDO�FDU�YHQWLODWLRQ�VORWV�DUH�

UHTXLUHG�LQ�WKH�XSSHU�SDUW�RI�WKH�

HOHYDWRU�FDU�ZDOOV�



3UHIHUUHG�V\VWHPV

3(6$

&RORXUV�PDWHULDOV

)DOVH�FHLOLQJ

)ORRULQJ�PDWHULDOV

)5.% )5.%

%XWWRQV

3UHIHUUHG�V\VWHPV

3(6'

&RORXUV�PDWHULDOV

)DOVH�FHLOLQJ

)ORRULQJ�PDWHULDOV

)5.%

%XWWRQV

:KLWH�6NLQ

'DUN�6NLQ

5HG�&KHUU\

+DLUOLQH

*UHHQ�$SSOH

/LQHQ

2UDQJH :DYH���&ORXG

'DUN�,QN

+DLUOLQH

/LQHQ

67</(�VHOHFWLRQ�Ř�/LVW�RI�'HVLJQV

5HG�&KHUU\
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%RWWRP�FDU�SDQHO
���FRORXUV�DYDLODEOH

&+,&�VHOHFWLRQ�Ř�&RORXUV�

$OO�FRORXUV�DUH�
DYDLODEOH�DV�
WRS�DQG�
ERWWRP�FDU�
SDQHOV
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6WUXFWXUH

+DQG�UDLO &DU�RSHUDWLQJ�
SDQHO��&23�

&+,&�VHOHFWLRQ�Ř�&RPSRQHQWV�

� 3RZGHU�FRDWHG��7UDƫ��F�:KLWH��5$/������

� 'HOLYHU\�LQ���WR���VHJPHQWV�GHSHQGLQJ�
RQ�WKH�FDU�GLPHQVLRQV��

� &RYHU�SODWH�PDGH�RI�KDLUOLQH�VWDLQOHVV�
VWHHO�JULW������W\SH�����

� 7KLFNQHVV�DSSUR[����PP��GHSHQGV�RQ�WKH�
VXUIDFH�PDWHULDOV��VWDLQOHVV�VWHHO��SODVWLF�
FRDWLQJ��IRLOV�RU�ODPLQDWH���

� $OXPLQLXP��EUXVKHG�DQG�SROLVKHG�
VXUIDFH�GHVLJQ��JULW������

� ,QWHJUDWHG�EHWZHHQ�WRS�DQG�ERWWRP�FDU�
SDQHOV�

� 0DGH�RI�KDLUOLQH�VWDLQOHVV�VWHHO�JULW������
W\SH������

� 'LDPHWHU�DOZD\V����PP��
� 9HUVLRQ�ZLWK�VWUDLJKW�HQGV�RU�ERQGHG�
PRXQWLQJ��DGDSWHG�WR�WKH�QHHGV�RI�GLVDE�
OHG�SHRSOH�DFFRUGLQJ�WR�(1�������RU�
URXQG�VXUURXQGLQJ�ZLWK�FRUQHU�PRXQWLQJ�
DV�ZHOO�DV�RQ�WKH�GHFRUDWLYH�VWULS�ZLWK�URXQ�
GHG�PRXQWLQJ��

� $YDLODEOH�IRU�������VLGH�ZDOOV��

� 7KLFNQHVV�DSSUR[����PP��GHSHQGV�RQ�WKH�
VXUIDFH�PDWHULDOV��VWDLQOHVV�VWHHO��SODVWLF�
FRDWLQJ��IRLOV�RU�ODPLQDWH���

� +DLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH������
KHLJKW����PP��

� :LWK�LQGLUHFW�/('�OLJKWLQJ��ZKLWH�/('�RU�
5*%�/('�OLJKWLQJ���

� 5*%�/('�OLJKWLQJ�IRU�FDU�IDOVH�FHLOLQJ��
FDU�RSHUDWLQJ�SDQHO��&23��DQG�VNLUWLQJ��

� 7KLFNQHVV�EHWZHHQ���DQG����PP�

0LUURU

�KDOI�

)DOVH�FHLOLQJ

W

6NLUWLQJ

1RWH���7KH�HOHYDWRU�FDU�LQWHULRU�GHVLJQ�LV�GHVFULEHG�LQ�
GHWDLO�RQ�SDJH����


 ZLWKRXW�IDOVH�FHLOLQJ



&+,&�VHOHFWLRQ�Ř�/LVW�RI�'HVLJQV�

0LUURU�
RYHU�HQWLUH�
KHLJKW�
�GRW�
SDWWHUQ�DW�
ERWWRP��
%%0'��

+DOI�PLUURU�
UHDU�ZDOO�RU
VLGH�ZDOO�
RSSRVLWH�
FDU�RSHUDW�
LQJ�SDQHO�

0LUURU�
RYHU�HQWLUH�
KHLJKW�
�FOHDU�
JODVV��
%%:'

&DU�RSHUDWLQJ�
SDQHO��&23�

0LUURU

��

2SWLRQDO

�5XEEHU .D\DU�*UH\�5XEEHU

)5.*
.D\DU�%ODFN�5XEEHU

)5.%
'RYH�*UH\�9LQ\O

)3'*

%ODFN�6WRQH�5XEEHU �'DUN�%UXVKHG�2DN�

)ORRULQJ�PDWHULDOV��

���7KH�GHSLFWHG�FRORXUHG�VXUIDFHV�DUH�VLPLODU�DQG�PD\�GLIIHU�IURP�WKH�DFWXDO�GHVLJQ�

���QRW�DYDLODEOH�ZLWK�4� �����NJ

2/25�ER[�6��� 2/25�ER[�/���

+DLUOLQH�VWDLQOHVV�VWHHO�
JULW������W\SH���������PP�

+DQG�UDLO 6NLUWLQJ

%XPSHU�UDLOV

6WDLQOHVV�VWHHO�
�����[����PP�

+HLJKW�RI�EXPSHU�
UDLO�>LQ�PP@

&DU�RSHUDWLQJ�SDQHO�
LQWHJUDWHG

&DU�RSHUDWLQJ�SDQHO�
VXUIDFH�PRXQWHG

��URZ ��� ���

��URZV �������� ��������

��URZV ������������� �������������

57��ZJ

9%�����

57��ZJ

6OLP/('�3$1(/ ��

/LJKWLQJ�GLUHFWO\�RQ�
WKH�FDU�FHLOLQJ

6WDU�6SRW�/(' �� *UDQGLRVH�/('
&*/:

%ULOOLDQW�/('

)DOVH�FHLOLQJV %XWWRQV

���$YDLODEOH�XS�WR�UDWHG�ORDG�4�ƥ������NJ�

&RORXUV�PDWHULDOV���

$YDLODEOH�FRORXUV�Ř�DV�WRS�RU�ERWWRP�FDU�SDQHO

'DUN�,QN�/DPLQDWH

:7/'

:%/'

)RJ�/DPLQDWH

,URQ�/DPLQDWH

:DYH��� ORXG�/DPLQDWH

*UHHQ�$SSOH�/DPLQDWH

:7/$

:%/$

5HG�0LQJ�/DPLQDWH

6WRUP�/DPLQDWH

LQHQ�6WDLQOHVV�6WHHO +DLUOLQH�6WDLQOHVV�6WHHO

:KLWH� LQH�/DPLQDWH

*UH\�/LQH�)RLO

���7KH�GHSLFWHG�FRORXUHG�VXUIDFHV�DUH�VLPLODU�DQG�PD\�GLIIHU�IURP�WKH�DFWXDO�GHVLJQ�

2UDQJH�)RLO &DUERQ�)RLO

7RURQWR�/DPLQDWH &DQEHUUD�/DPLQDWH

����1RW�DYDLODEOH�IRU�(92/87,21
�UHGXFHG�GHOLYHU\�WLPH��

7KLV�W\SH�KDV�LQLWLDOO\�EHHQ�
UHOHDVHG�IRU�*HUPDQ\�

����'HSHQGLQJ�RQ�4�DQG�FDU�GLPHQ�
VLRQ�DGGLWLRQDO�FDU�YHQWLODWLRQ�
VORWV�DUH�UHTXLUHG�LQ�WKH�XSSHU�
SDUW�RI�WKH�HOHYDWRU�FDU�ZDOOV�

����$YDLODEOH�IRU�&:�ƥ������PP�

6WDLQOHVV�VWHHO�
%HQGHG�����PP�

6WDLQOHVV�VWHHO�
6WUDLJKW�����PP�

6WDLQOHVV�VWHHO�
5RXQG�VXUURXQGLQJ�����PP�



&+,&�VHOHFWLRQ�Ř�/LVW�RI�'HVLJQV�

3UHIHUUHG�V\VWHPV

3(&$

&RORXUV�PDWHULDOV

)DOVH�FHLOLQJ

&*/:

)ORRULQJ�PDWHULDOV

%XWWRQV

*UH\�/LQH2UDQJH

:KLWH�/LQH 'DUN�,QN&DUERQ

'DUN�,QN



(/(*$17�VHOHFWLRQ�Ř�&RORXUV
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I

7RS�FDU�SDQHO
���FRORXUV�DYDLODEOH

%RWWRP�FDU�SDQHO
���FRORXUV�DYDLODEOH

$OO�FRORXUV�DUH�
DYDLODEOH�DV�
WRS�DQG�
ERWWRP�FDU�
SDQHOV









�DYDLODEOH�IRU�
&:�ƥ������PP

(/(*$17�VHOHFWLRQ�Ř�&RPSRQHQWV

�WRWDO�KHLJKW�

�WRWDO�KHLJKW�
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�DFFRUGLQJ�WR
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6WUXFWXUH

+DQG�UDLO &DU�RSHUDWLQJ�
SDQHO��&23�

� 3RZGHU�FRDWHG��7UDƫ��F�:KLWH��5$/������

� 'HOLYHU\�LQ���WR���VHJPHQWV�GHSHQGLQJ�
RQ�WKH�FDU�GLPHQVLRQV��

� &RYHU�SODWH�PDGH�RI�KDLUOLQH�VWDLQOHVV�
VWHHO�JULW������W\SH�����

� 7KLFNQHVV�DSSUR[����PP��GHSHQGV�RQ�WKH�
VXUIDFH�PDWHULDOV��VWDLQOHVV�VWHHO��SODVWLF�
FRDWLQJ��IRLOV�RU�ODPLQDWH���

� $OXPLQLXP��EUXVKHG�DQG�SROLVKHG�
VXUIDFH�GHVLJQ��JULW������

� ,QWHJUDWHG�EHWZHHQ�WRS�DQG�ERWWRP�FDU�
SDQHOV�

� 0DGH�RI�KDLUOLQH�VWDLQOHVV�VWHHO�JULW������
W\SH������

� 'LDPHWHU�DOZD\V����PP��
� 9HUVLRQ�ZLWK�VWUDLJKW�HQGV�RU�ERQGHG�
PRXQWLQJ��DGDSWHG�WR�WKH�QHHGV�RI�GLVDE�
OHG�SHRSOH�DFFRUGLQJ�WR�(1�������RU�
URXQG�VXUURXQGLQJ�ZLWK�FRUQHU�PRXQWLQJ�
DV�ZHOO�DV�RQ�WKH�GHFRUDWLYH�VWULS�ZLWK�URXQ�
GHG�PRXQWLQJ��

� $YDLODEOH�IRU�������VLGH�ZDOOV��

� 7KLFNQHVV�DSSUR[����PP��GHSHQGV�RQ�WKH�
VXUIDFH�PDWHULDOV��VWDLQOHVV�VWHHO��SODVWLF�
FRDWLQJ��IRLOV�RU�ODPLQDWH���

� +DLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH������
KHLJKW����PP��

� :LWK�LQGLUHFW�/('�OLJKWLQJ��ZKLWH�/('�RU�
5*%�/('�OLJKWLQJ���

� 5*%�/('�OLJKWLQJ�IRU�FDU�IDOVH�FHLOLQJ��
FDU�RSHUDWLQJ�SDQHO��&23��DQG�VNLUWLQJ��

� 7KLFNQHVV�EHWZHHQ���DQG����PP�

0LUURU

�KDOI�

6NLUWLQJ

W




)DOVH�FHLOLQJ

1RWH���7KH�HOHYDWRU�FDU�LQWHULRU�GHVLJQ�LV�GHVFULEHG�LQ�
GHWDLO�RQ�SDJH����


��ZLWKRXW�IDOVH�FHLOLQJ



(/(*$17�VHOHFWLRQ�Ř�/LVW�RI�'HVLJQV�

0LUURU�
RYHU�HQWLUH�
KHLJKW�
�GRW�
SDWWHUQ�DW�
ERWWRP��
%%0'���

+DOI�PLUURU�
UHDU�ZDOO�RU
VLGH�ZDOO�
RSSRVLWH�
FDU�RSHUDW�
LQJ�SDQHO�

0LUURU�
RYHU�HQWLUH�
KHLJKW�
�FOHDU�
JODVV��
%%:'

&DU�RSHUDWLQJ�
SDQHO��&23�

0LUURU

��

2SWLRQDO

�5XEEHU .D\DU�*UH\�5XEEHU

)5.*
.D\DU�%ODFN�5XEEHU

)5.%
'RYH�*UH\�9LQ\O

)3'*

%ODFN�6WRQH�5XEEHU �'DUN�%UXVKHG�2DN�

)ORRULQJ�PDWHULDOV��

���7KH�GHSLFWHG�FRORXUHG�VXUIDFHV�DUH�VLPLODU�DQG�PD\�GLIIHU�IURP�WKH�DFWXDO�GHVLJQ�

���QRW�DYDLODEOH�ZLWK�4� �����NJ

2/25�ER[�6��� 2/25�ER[�/���

6%/5�+DLUOLQH�VWDLQOHVV�VWHHO�JULW�
�����W\SH���������PP�

+DQG�UDLO 6NLUWLQJ

%XPSHU�UDLOV

6WDLQOHVV�VWHHO�
�����[����PP�

+HLJKW�RI�EXPSHU�
UDLO�>LQ�PP@

&DU�RSHUDWLQJ�SDQHO�
LQWHJUDWHG

&DU�RSHUDWLQJ�SDQHO�
VXUIDFH�PRXQWHG

��URZ ��� ���

��URZV �������� ��������

��URZV ������������� �������������

57��ZJ

9%�����

57��ZJ

6OLP/('�3$1(/���

/LJKWLQJ�GLUHFWO\�RQ�
WKH�FDU�FHLOLQJ

6WDU�6SRW�/('��� *UDQGLRVH�/('
&*/:

%ULOOLDQW�/('

)DOVH�FHLOLQJV %XWWRQV

���$YDLODEOH�XS�WR�UDWHG�ORDG�4�ƥ������NJ�

&RORXUV�PDWHULDOV���

$YDLODEOH�FRORXUV�Ř�DV�WRS�RU�ERWWRP�FDU�SDQHO

%UXVKHG�&RSSHU�)RLO

%ODFN�:RRG�)RLO

&KDPSDJQH�)RLO

&DPHO�/LQH�/DPLQDWH 7XOLS�7UHH�/DPLQDWH%ODFN�/LQH�/DPLQDWH:KLWH� LQH�/DPLQDWH

���7KH�GHSLFWHG�FRORXUHG�VXUIDFHV�DUH�VLPLODU�DQG�PD\�GLIIHU�IURP�WKH�DFWXDO�GHVLJQ�

%UXVKHG�%URZQ�)RLO

&DUERQ�)RLO

*ROG�)RLO

:7*/

:%*/

7RURQWR�/DPLQDWH &DQEHUUD�/DPLQDWH

*ROG�/LQH�)RLO

����1RW�DYDLODEOH�IRU�(92/87,21
�UHGXFHG�GHOLYHU\�WLPH��

7KLV�W\SH�KDV�LQLWLDOO\�EHHQ�
UHOHDVHG�IRU�*HUPDQ\�

����'HSHQGLQJ�RQ�4�DQG�FDU�GLPHQ�
VLRQ�DGGLWLRQDO�FDU�YHQWLODWLRQ�
VORWV�DUH�UHTXLUHG�LQ�WKH�XSSHU�
SDUW�RI�WKH�HOHYDWRU�FDU�ZDOOV�

����$YDLODEOH�IRU�&:�ƥ������PP�

6WDLQOHVV�VWHHO�
%HQGHG�����PP�

6WDLQOHVV�VWHHO�
6WUDLJKW�����PP�

6WDLQOHVV�VWHHO�
5RXQG�VXUURXQGLQJ�����PP�



(/(*$17�VHOHFWLRQ�Ř�/LVW�RI�'HVLJQV�

3UHIHUUHG�V\VWHPV

3(($

&RORXUV�PDWHULDOV

)DOVH�FHLOLQJ

&*/:

)ORRULQJ�PDWHULDOV

)5.%

%XWWRQV

:KLWH�/LQH&KDPSDJQH

%ODFN�/LQH%ODFN�:RRG

*ROG

&DUERQ



(OHYDWRU�FDU�Ř�LQWHULRU�GHVLJQ�

6WUXFWXUH�RI�HOHYDWRU�FDU�LQWHULRU�SDQHOOLQJ��%L�&RORXU�GHVLJQ�

Ţ +RUL]RQWDO�GHFRUDWLYH�MRLQW�DW������PP�IURP�XSSHU�HGJH�RI�
ILQLVKHG�IORRU�

Ţ %HWZHHQ�FDU�YHQWLODWLRQ��QRW�YLVLEOH��DQG�HOHYDWRU�FDU�SRUWDO�Ř�
��PP�JDS�

Ţ 9HUWLFDO�SDUWLWLRQ�ZLWK�&'�!�������PP�FHQWUDO�MRLQW�����PP�
�WRS�DQG�ERWWRP�FDU�SDQHO��

Ţ %DFN�ZDOO�PLUURU�ZLWK�&:�!������PP����SDUW�
0LUURU�ZLWK�GRW�SDWWHUQ�DYDLODEOH�IRU�&:�ƥ������PP�

Ţ 6LGH�ZDOO�PLUURU�IURP�&'�!������PP���SDUW�
�RQO\�XS�WR�&+� ������PP�DQG�&'� ������PP��

Ţ 6NLUWLQJ�ZLWK�&'�!������PP��3DUWLWLRQ�FHQWUDO�

&HLOLQJ�GHVLJQ�

Ţ )DOVH�FHLOLQJ���SDUW�ZLWK�FHLOLQJ�DUHDV�!�����P��DQG�WZR�YLVXDO�
MRLQWV��ZLWK���SLHFH�IDOVH�FHLOLQJ��MRLQW�FHQWUDOO\�SRVLWLRQHG��

Ţ ,Q�WKH�FDVH�RI�GHHS�FDU�OD\RXWV��WKH�JULQGLQJ�GLUHFWLRQ�IRU�VWDLQOHVV�
VWHHO�IDOVH�FHLOLQJV�UXQV�ODWHUDOO\��,Q�WKH�FDVH�RI�ZLGH�FDU�OD\RXWV��
WKH�DUUDQJHPHQW�RI�WKH�IDOVH�FHLOLQJ�DQG��WKXV��WKH�VWDLQOHVV�VWHHO�
JULQGLQJ�GLUHFWLRQ�LV�RIIVHW�E\����GHJUHHV��

Ţ 6WDU�6SRW�/('�IDOVH�FHLOLQJ�DYDLODEOH�XS�WR�PD[LPXP�UDWHG�ORDG�
4� ������NJ�

Ţ 7KH�6OLP/('�3$1(/�OLJKWLQJ�LV�PRXQWHG�GLUHFWO\�RQ�WKH�HOHYDWRU�
FDU�URXJK�FHLOLQJ��$�IDOVH�FHLOLQJ�LV�QRW�DYDLODEOH�
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9(57,&$/�VHOHFWLRQ
�Ř�/LVW�RI�'HVLJQV�

&RORXUV�PDWHULDOV

���*DOYDQLVHG�
���7UDƫ��F�:KLWH��5$/�������
���:KLWH�$OXPLQLXP��5$/�������

���+DLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH����
���.UXSS�6WDLQOHVV�6WHHO�'HVLJQ��/LQHQ��
���.UXSS�6WDLQOHVV�6WHHO�'HVLJQ��'LDPRQG��

���.UXSS�6WDLQOHVV�6WHHO�'HVLJQ��/HDWKHU�

(OHYDWRU�FDU�ZLWK�YHUWLFDO�
ZDOO�SDQHO�VWUXFWXUH��
7KH�ZDOO�SDQHO�SDUWLWLRQLQJ�
GHSHQGV�RQ�WKH�FDU�VL]H�
�ZLGWK�GHSWK��RU�RQ�WKH�
UDWHG�ORDG�

&DU�RSHUDWLQJ�
SDQHO��&23�

&ODVVLF
07���

)DOVH�FHLOLQJV

%XPSHU�UDLOV

%XWWRQV 6DPSOH�UHSUHVHQWDWLRQ�RI�HOHYDWRU�FDU

���

�����[����PP�
6WDLQOHVV�6WHHO�
�����[����PP�

6WDLQOHVV�6WHHO
URXQG�����PP��

6HDW��SODVWLF�FRDWHG�EODFN �

�����PP�[�����PP�

6SRWV/('

,QGLUHFW�OLJKWLQJ��� )OXVK�PRXQWHG
OLJKWLQJ���

&DVVHWWH�FHLOLQJ������

����1R�HPHUJHQF\�WUDS�GRRU�SRVVLEOH��
���2SWLRQDOO\�DYDLODEOH�ZLWK�/('�OLJKW�VRXUFH
���$YDLODEOH�XS�WR�UDWHG�ORDG�4�!�������������NJ�

,FH�5XEEHU .D\DU�*UH\�5XEEHU

)5.*
.D\DU�%ODFN�5XEEHU

)5.%
'RYH�*UH\�9LQ\O

)3'*

%ODFN�6WRQH�5XEEHU �'DUN�%UXVKHG�2DN�39& %XOE�SODWH�9�$����PP��
RU�DOXPLQLXP��$(�����PP�

)ORRULQJ�PDWHULDOV

&ODGGHG�ZLWK�VWDLQOHVV�VWHHO�
JUDLQ���������PP��6%66

+DQG�UDLO 6NLUWLQJ

)ROGLQJ�VHDW

&DU�IORRU�ORZHUHG�����PP��)ORRULQJ�E\�
WKH�FXVWRPHU

&DU�IORRU�ORZHUHG����PP��)ORRULQJ�E\�
WKH�FXVWRPHU

&DU�IORRU�ORZHUHG����PP��)ORRULQJ�E\�
WKH�FXVWRPHU

2SWLRQDO

��$ERYH�UDWHG�ORDG�
� 4�! �����NJ�DYDLODEOH

����1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��Ř�WKLV�W\SH�KDV�LQLWLDOO\�
EHHQ�UHOHDVHG�IRU�*HUPDQ\�

����'HSHQGLQJ�RQ�4�DQG�FDU�GLPHQVLRQ�DGGLWLRQDO�FDU�YHQWLODWLRQ�VORWV�DUH�UHTXLUHG�LQ�WKH�
XSSHU�SDUW�RI�WKH�HOHYDWRU�FDU�ZDOOV�

57��ZJ 57��ZJ

9%�����

+HLJKW�RI�
EXPSHU�UDLO�
>LQ�PP@

&DU�RSHUD�
WLQJ�SDQHO�
LQWHJUDWHG

��URZ ���

��URZV ��������

��URZV ����������

+DOI�PLUURU�
UHDU�ZDOO�RU
VLGH�ZDOO�RSSRVLWH�
FDU�RSHUDWLQJ�
SDQHO

2/25�ER[�6�� 2/25�ER[�/��

6OLP/('�3$1(/��

/LJKWLQJ�GLUHFWO\�RQ�
WKH�FDU�FHLOLQJ

6WDLQOHVV�VWHHO�
%HQGHG�����PP�

6WDLQOHVV�VWHHO�
6WUDLJKW�����PP�

6WDLQOHVV�VWHHO�
5RXQG�VXUURXQGLQJ�����PP�



9(57,&$/�VHOHFWLRQ�Ř�*ODVV�(OHYDWRU�&DU�'HVLJQ

*ODVV�HOHYDWRU�FDU�DOVR�SRVVLEOH�LQ�PLUURUHG�YHUVLRQ�DQG�ZLWK�GXDO�HQWUDQFH��

9HUVLRQ�DGDSWHG�WR�WKH�QHHGV�RI�GLVDEOHG�SHRSOH�DFFRUGLQJ�WR�(1������DYDLODEOH�DV�

RSWLRQ�

&:�ƥ������RQH�SLHFH

&DU�VOLQJ

*ODVV�SDQHO

*ODVV�SDQHO

6WHHO�SODWH�SDQHO

6WHHO�SODWH�SDQHO�RSWLRQDO�JODVV�

SDQHO�ZLWK�KDQGUDLO

&:� �FDU�ZLGWK�

&'� �FDU�GHSWK
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�
��
��

&
'

�%/8(�LV�DOVR�DYDLODEOH�ZLWK�RXU�DWWUDFWLYH�DQG�PRGHUQ�JODVV�HOHYDWRU�FDUV�


Ţ 7KH�FDU�EDFN�ZDOO�DV�ZHOO�DV�WKH�VLGH�ZDOOV�RI�WKH�JODVV�HOHYDWRU�
FDU�DUH�GHVLJQHG�RQ�WKH�EDVLV�RI�VWDQGDUGLVHG�JODVV�ZDOO�SDQHOV��
IUDPHG�ZLWK�KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH�����

Ţ 7KH�IUDPH�SURILOH�ZLGWKV�RI�HDFK�JODVV�SDQHO��LQFOXGLQJ�WKH�JODVV�
UHWDLQLQJ�VWULSV��DUH����PP�DQG����PP�DW�WKH�VLGH��GHSHQGLQJ�RQ�
KDQGUDLO���PLQ�����PP�DW�WKH�ERWWRP�DQG�PLQ�����PP�DW�WKH�WRS��

Ţ 6WHHO�SODWH�SDQHOV�LQ�GHVLJQ�KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH�
�����DUH�ILWWHG�EHWZHHQ�WKH�HOHYDWRU�FDU�SRUWDO�DQG�WKH�FDU�RSHUD
WLQJ�SDQHO�DV�ZHOO�DV�LQ�WKH�FHQWUDO�FDU�DUHD�

Ţ )RU�FDUV�ZLGHU�WKDQ������PP��WKH�JODVV�UHDU�ZDOO�LV�VSOLW��7KH�
JODVV�ZDOO�SDQHOV�RI�WKH�HOHYDWRU�FDU�FRQVLVW�RI�D�VROLG�PHWDO�IUDPH�
LQ�ZKLFK�ODPLQDWHG�JODVV�LV�LQVWDOOHG��

Ţ 7KH�ODPLQDWHG�JODVV�LV�Ʃ[HG�LQ�SODFH�E\�FOLSSHG�DOXPLQLXP�JODVV�
UHWDLQLQJ�VWULSV�LQ�VXFK�D�ZD\�WKDW�WKH�JODVV�SDQHOV�FDQ�EH�UHSOD
FHG�HDVLO\�IURP�WKH�LQVLGH�RI�WKH�HOHYDWRU�FDU�

Ţ 3URWUXGLQJ��QLFHO\�URXQGHG�KDQGUDLOV�ZLWK�FRUQHU�PRXQWLQJ�DGGLWL
RQDOO\�XQGHUOLQH�WKH�KLJK�TXDOLW\�DSSHDUDQFH�RI�RXU�JODVV�HOHYDWRU�
FDUV�

6DPSOH�JODVV�HOHYDWRU�FDU�FRQƩJXUDWLRQ

,Q�WKH�VDPH�ZD\�DV�DOO�RWKHU�HOHYDWRU�FDUV�LQ�RXU�SURGXFW�UDQJHV��RXU�
JODVV�HOHYDWRU�FDUV�FRPSO\�ZLWK�DOO�VWDQGDUGV�DQG�UHJXODWLRQV��*ODVV�
SDQHOV�DQG�JODVV�GRRUV�PDGH�RI�ODPLQDWHG�JODVV�DQG�XVHU�IULHQGO\�
DFFHVV�V\VWHPV�HQVXUH�WKH�FRUUHVSRQGLQJ�VDIHW\�

7R�D�KLJK�GHJUHH��RXU�PRGHUQ�JODVV�HOHYDWRU�FDUV�VXSSRUW�WKH
DHVWKHWLF�DSSHDUDQFH�RI�PRGHUQ�EXLOGLQJ�DUFKLWHFWXUH��7DLORUHG�
VROXWLRQV�IRU�\RXU�SURMHFW���IRU�WKH�XQLTXH�HOHYDWRU�ZLWK�WKH�IUHHGRP�
RI�WUDQVSDUHQF\�


�1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH���



2SHUDWLQJ�DQG�LQGLFDWRU�HOHPHQWV

7KH�PRGHUQ�RSHUDWLQJ�DQG�LQGLFDWRU�HOHPHQWV�LQVLGH�DQG�RXWVLGH�RI�WKH�HOHYDWRU�FDU�DUH�FKDUDFWHULVHG�E\�KLJK�IXQFWLRQDOLW\�DQG�RSHUDELOLW\�
DQG�DUH�DYDLODEOH�LQ�YDULRXV�GHVLJQV��7KXV��WKH�EXWWRQ�GHVLJQ�DQG�WKH�VLJQDOLVDWLRQ�FDQ�EH�LQGLYLGXDOO\�PDWFKHG�ZLWK�WKH�GHVLJQ�RI�WKH�
HOHYDWRU�FDU�DV�ZHOO�DV�ZLWK�WKH�VXUURXQGLQJV�RI�\RXU�EXLOGLQJ��7KH�UHVXOW�LV�DQ�RYHUDOO�DSSHDUDQFH�WKDW�LV�KDUPRQLF�DQG�DHVWKHWLF�

%XWWRQV

2SHUDWLQJ�DQG�LQGLFDWRU�SDQHO�RQ�ODQGLQJ

*ODVV�SHDUO�EODVWHG�VWDLQOHVV�VWHHO��EOXH�RU�UHG�DFNQRZOHGJH�
PHQW�/('�����WRXFK�DUHD����[����PP��RSWLRQDOO\�ZLWK�WDFWLOH�
OHWWHULQJ�DQG�UDLVHG�V\PEROV�FRPELQHG�ZLWK�EUDLOOH�OHWWHULQJ
�DFFRUGLQJ�WR�(1�������

0DWW�VWDLQOHVV�VWHHO��EOXH����RU�UHG����DFNQRZOHGJHPHQW�/('�
WRXFK�DUHD�l����PP��ZLWK�WDFWLOH�OHWWHULQJ�DQG�UDLVHG�V\PEROV��
LPSHUYLRXV�WR�LQƩ�OWUDWLRQ�RI�ZDWHU�WR�,3����UHVLVWDQW�DJDLQVW�
YDQGDOLVP��DFFRUGLQJ�WR�(1�������FDWHJRU\�����RSWLRQDOO\�
FRPELQHG�ZLWK�EUDLOOH�OHWWHULQJ��DFFRUGLQJ�WR�(1�������

6OLP/,23�ZLWK�LQWHJUDWHG�/&'�SRVLWLRQ�LQGLFDWRU��GLUHFWLRQ�LQGL�
FDWRU�DQG�JRQJ��ZKLWH�WH[W�RQ�EOXH�EDFNJURXQG��IRU�IDVWHQLQJ�RQ�
WKH�ZDOO��VXUIDFH�PRXQWHG��RU�Ř�GXH�WR�WKH�YHU\�QDUURZ�GHVLJQ�
RI�MXVW����PP�Ř�GLUHFWO\�RQ�WKH�GRRU�IUDPH��+HLJKW�����PP�DQG�
LQVWDOODWLRQ�KHLJKW��WKLFNQHVV��RQO\����PP��67(3�&ODVVLF�EXWWRQ�
ZLWK�EOXH�DFNQRZOHGJHPHQW�/('�
2SWLRQDOO\�ZLWK�NH\�RSHUDWHG�VZLWFK��ZDOO�RSHQLQJ�UHTXLUHG��
(QFORVXUH�PDGH�RI�KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH�����ZLWK�
YHUWLFDO�JULQG�GLUHFWLRQ��ƪ�XVK�Ʃ�W�SURWHFWLYH�JODVV�
&DQQRW�EH�XVHG�XQGHU�WKH�UHTXLUHPHQWV�VSHFLƩ�HG�E\�(1��������
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(YHQ�GXULQJ�WKH�SURGXFWLRQ�RI�RXU�(�&25 �%/8(�FRQWURO�V\VWHP��ZH�HQVXUH�WKDW�WKH�HQYLURQPHQW�
LV�SURWHFWHG��RXU�SURGXFWLRQ�IDFLOLWLHV�DUH�,62�������FHUWLƩHG���7KXV��WKH�FRPSRQHQWV�XVHG�FRP
SO\�ZLWK�WKH�ODWHVW�QDWLRQDO�HQYLURQPHQWDO�UHJXODWLRQV��VXFK�DV�(&�JXLGHOLQH�5R+6����������(/���
2XU�VXSSOLHUV�DOVR�SURGXFH�DFFRUGLQJ�WR�WKHVH�UHJXODWLRQV��

(�&25 %/8(�RƨHUV�D�EXLOW�LQ�JUDSKLFDO�SODLQ�WH[W�GLVSOD\�ZLWK�SLFWRJUDPV�IRU�IDVW�DQG�HDV\�RSHUD
WLRQ��7KLV�HQDEOHV�VLPSOH�DQG�IDVW�LQLWLDO�RSHUDWLRQ��HYHQ�ZLWKRXW�D�ODSWRS�RU�GLDJQRVWLF�XQLW��7KH�
UHVSHFWLYH�QDWLRQDO�ODQJXDJHV�DUH�VXSSRUWHG��$UDELF��&\ULOOLF��&KLQHVH�FKDUDFWHUV��HWF���DUH�DYDLO
DEOH�ODWHU���,Q�WKH�IXWXUH��(�&25 �%/8(�ZLOO�DOVR�EH�HTXLSSHG�ZLWK�DQ�LQWHJUDWHG�YHUEDO�DQQRXQFH
PHQW��7H[W�PRGXOHV�FDQ�EH�FRQƩJXUHG�RQ�WKH�GLVSOD\�DQG��LQ�WKH�IXWXUH��YLD�WKH�,QWHUQHW��

:LWK�UHVSHFW�WR�HQHUJ\�HƫFLHQF\��7K\VVHQ.UXSS�$XI]XJVZHUNH�*PE+�VHWV�QHZ�VWDQGDUGV�
�%/8(�FRQYLQFHV�ZLWK�WKH�KLJKHVW�HQHUJ\�HƫFLHQF\�FODVV�$�IRU�VWDQGE\�DQG�GULYH�RSHUD

WLRQ��7KLV�KDV�EHHQ�YHULƩHG�WKURXJK�LQWHUQDO�PHDVXUHPHQWV��:LWK�DGGLWLRQDO�HQHUJ\�VDYLQJ�WHFKQRORJ\��
(�&25 �%/8(�H[FHHGV�PDUNHW�UHTXLUHPHQWV�DQG�9',�GHPDQGV�DQG�WKHUHE\�VHWV�D�QHZ�WUHQG�IRU�WKH�
IXWXUH��)RU�HDFK�LQGLYLGXDO�V\VWHP��SURRI�LQ�WHUPV�RI�HQHUJ\�HƫFLHQF\�FDQ�EH�VXEVWDQWLDWHG�GXULQJ�WKH�
ELGGLQJ�SKDVH�E\�D�FRUUHVSRQGLQJ�PDQXIDFWXUHU�FHUWLƩFDWH�

(QHUJ\�HƫFLHQF\�FODVV�

1RPLQDO�FRPVXPSWLRQ�SHU�\HDU�IRU�
QRPLQDO�YDOXHV�DV�VKRZQ������N:K

A A
B
C
D
E
F
G

(�&25�%/8(



(�&25

7\SH &RPSRQHQW

/&'�GLVSOD\

� /('�OLJKWLQJ

� (OHYDWRU�FRQWURO�XQLW

6\VWHP�FRPSRQHQWV

��

��

��

7KH�HQYLURQPHQW�EHJLQV�LQ�WKH�KHDG��7KH�
�%/8(�GLVSOD\�WKHUHIRUH�SURYL�

GHV�\RX�ZLWK�D�YLVXDO�UHSUHVHQWDWLRQ�RI�WKH�
HOHYDWRU
V�FXUUHQW�RSHUDWLQJ�PRGH��$W�WKH�
VDPH�WLPH��WKH�/&'�WHFKQRORJ\�WKDW�LV�XVHG�
LV�PXFK�PRUH�Hƫ��FLHQW�WKDQ�FRPSDUDEOH�
/('�GLVSOD\V��

7KH�XVH�RI�KLJKO\�Hƫ��FLHQW�DQG�HQHUJ\�
VDYLQJ�/('�OLJKWLQJ�FDQ�DFKLHYH�HQHUJ\�
VDYLQJV�RI�XS�WR�����FRPSDUHG�WR�ƪ�XRUH�
VFHQW�WXEHV��

(�&25 �%/8(�SURWHFWV�ERWK�WKH�HQYLURQ�
PHQW�DQG�\RXU�EXGJHW���LW�LV�WKH�LQWHOOLJHQW�
KHDUW�RI�\RXU�HOHYDWRU��7KH�SULQFLSOH�LV�DV�
VLPSOH�DV�LW�LV�LQJHQLRXV��(�&25
RQO\�VZLWFKHV�RQ�FRPSRQHQWV�ZKHQ�WKH\�
DUH�DFWXDOO\�QHHGHG��,Q�WKLV�ZD\��VWDQG�
E\�GHPDQG��GHSHQGLQJ�RQ�WKH�VHOHFWHG�
RSWLRQ��HWF���LV�UHGXFHG�WR�D�PLQLPXP�
����ZDWWV�IRU�%&���)���������NJ��WKUHH�
ODQGLQJV��VSHHG�����P�V��/('�OLJKWLQJ�
LQFOXGHG�LQ�WKH�EDVLF�VFRSH�RI�GHVLJQ���,Q�
RUGHU�WR�LQFUHDVH�Hƫ��FLHQF\�HYHQ�IXUWKHU�
GXULQJ�HOHYDWRU�WUDYHO��WKH�FRQWURO�V\VWHP�
FDQ�VZLWFK�EHWZHHQ�DQ�HFR�PRGH�DQG�
KLJK�VSHHG�PRGH�WKDQNV�WR�DQ�LQWHJUDWHG�
WUDQVSRUW�IRUHFDVW�WRRO��,Q�WKLV�ZD\��IXUWKHU�
HQHUJ\�VDYLQJV�RI����FDQ�EH�DFKLHYHG�



6\VWHP�FRPSRQHQWV

(�&25

+LJKO\�Hƫ��FLHQW�GULYHV�
$�FRPSDFW�DQG�H[WUHPHO\�TXLHW�UXQQLQJ�
JHDUOHVV�V\QFKURQRXV�GULYH�ZLWK�DQ�Hƫ���
FLHQF\�RI�RYHU�����LV�XVHG��7KH�GULYH�LV�
VLJQLƩ�FDQWO\�PRUH�Hƫ��FLHQW�WKDQ�K\GUDXOLF�
DQG�JHDUHG�V\VWHPV��7KHUH�LV�DOVR�QR�
QHHG�IRU�DQ�RLO�FKDQJH��DV�LV�WKH�FDVH�ZLWK�
JHDUHG�V\VWHPV���

�%/8(�FRQWDLQV�DQ�
LQYHUWHU�ZLWK�HQHUJ\�UHFRYHU\��+HUH��
HOHFWULFDO�SRZHU�LV�JHQHUDWHG�GXULQJ�DQ�
XSZDUG�PRYHPHQW�RI�WKH�FDU�ZKHQ�LW�LV�
FDUU\LQJ�RQO\�D�IHZ�SDVVHQJHUV�RU�GXULQJ�
D�GRZQZDUG�PRYHPHQW�RI�WKH�FDU�ZKHQ�
LW�LV�FDUU\LQJ�PDQ\�SDVVHQJHUV��:KHUHDV�
FRQYHQWLRQDO�HOHYDWRUV�ZLWK�QR�HQHUJ\�UH�
FRYHU\�GLVVLSDWH�WKLV�NLQHWLF�HQHUJ\�WR�WKH�
HQYLURQPHQW�LQ�WKH�IRUP�RI�KHDW��WKH�53,�
IHHGV�WKLV�HQHUJ\�EDFN�WR�WKH�EXLOGLQJ
V�
HOHFWULFDO�PDLQV�VXSSO\��ZKHUH�LW�LV�PDGH�
DYDLODEOH�WR�RWKHU�HOHFWULFDO�FRQVXPHUV���
GHYLFHV��7KLV�FRQVWLWXWHV�D�VDYLQJV�SR�
WHQWLDO�LQ�FRQMXQFWLRQ�ZLWK�WKH�GULYH�RI�XS�
WR������FRPSDULVRQ�RI�05/�ZLWK�ZLWKRXW�
SRVVLEOH���

7KH�XQLW�DOVR�IHDWXUHV�WKH�QHZO\�GH�
YHORSHG���FRQWDFWRU�WHFKQRORJ\��7KLV�
WHFKQRORJ\�VLJQLƩ�FDQWO\�UHGXFHV�WKH�VZLW�
FKLQJ�RSHUDWLRQV�RI�WKH�WUDYHO�FRQWDFWRU��
,Q�FRQYHQWLRQDO�HOHYDWRUV��WKLV�FRQWDFWRU�
VZLWFKHV�GXULQJ�HYHU\�FDU�PRYHPHQW��
:LWK�(92/87,21 �%/8(��LW�LV�DFWXDWHG�
RQO\�RQFH�SHU�GD\�IRU�WHVWLQJ�RU�LI�WKH�
HOHYDWRU�LV�VZLWFKHG�WR�VWDQGE\�PRGH�

7\SH &RPSRQHQW

+LJKO\�Hƫ��FLHQW�GULYHV

� )UHTXHQF\�LQYHUWHU

��

��


��2QO\�DYDLODEOH�IRU�FHUWDLQ�SHUIRUPDQFH�
FODVVHV��7KH�DYDLODELOLW\�RI�HQHUJ\�UHFR�
YHU\��XS�WR�UDWHG�ORDG�4� ������NJ�DQG�
VSHHG�XS�WR�Y� �����P�V��GHSHQGV�RQ�
WKH�UDWHG�ORDG�DQG�VSHHG�LQ�HDFK�FDVH��
,I�DSSOLFDEOH��D�&3,��5�FRQWURO�GHYLFH�
FDQ�EH�XVHG�



2SWLRQV�

7HFKQLFDO�GDWD 67</( (/(*$17 9(57,&$/

5DWHG�ORDG

����NJ��Ř�������NJ��� z z z z

����NJ��Ř�������NJ��GXDO�HQWUDQFH���� { { { {

6SHHG

Y� �����P�V��4� �����Ř������NJ���� z z z z

Y� �����P�V��4� �����Ř������NJ���� z z z z

Y� �����P�V��4� �����Ř������NJ���� z z z z

Y� �����P�V��4� �����Ř������NJ���� z z z z

0D[��WUDYHO�KHLJKW�����P z z z z

0D[��QXPEHU�RI�ODQGLQJV��� z z z z

&DU�KHLJKW������Ř������PP��EDVLF�VL]H� z z z z

)OH[LEOH�FDU�GLPHQVLRQV�LQ���PP�VWHSV��� { { { {

'RRU�YHUVLRQ

'XDO�SDQHO��VLGH�RSHQLQJ�WHOHVFRSLF�VOLGLQJ�GRRU��0�7� z z z z

'XDO�SDQHO��FHQWUH�RSHQLQJ�GRRU��0�=� { { { {

4XDGUXSOH�SDQHO��FHQWUH�RSHQLQJ�WHOHVFRSLF�VOLGLQJ�GRRU��0�7=� { { { {

'RRU�ZLGWK

����Ř������PP��WZR�SDQHO��WHOHVFRSLF�RSHQLQJ�GRRU���FHQWUH�RSHQLQJ�GRRU���� { { { {

����Ř������PP��IRXU�SDQHO��FHQWUH�RSHQLQJ�WHOHVFRSLF�GRRU���� { { { {

)OH[LEOH�GRRU�ZLGWKV�LQ����PP�VWHSV { { { {

'RRU�KHLJKW������Ř������PP��� { { { {

6KDIW�KHDGURRP�KHLJKW

PLQ�������PP��4�ƥ�����������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ��UHGXFHG�VKDIW�KHDGURRP������PP������ { { { {

PLQ�������PP��4�!������������������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ�������PP��4�ƥ�����������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ�������PP��4�!������������������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ�������PP��4�!������Ř������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ�������PP��4�!�������������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ�������PP��4�Ʀ�����Ř������NJ��Y� �����P�V��&+� ������PP { { { {

PLQ�������PP��4�Ʀ�����Ř������NJ��Y� �����P�V��&+� ������PP { { { {

6KDIW�SLW�GHSWK

PLQ�������PP��4�ƥ�����������NJ��Y� �����P�V { { { {

PLQ��UHGXFHG�VKDIW�SLW�����PP������ { { { {

PLQ�������PP��4�ƥ�����������NJ��Y� �����P�V { { { {

PLQ�������PP��4�!������������������NJ��Y� �����P�V { { { {

PLQ�������PP��4�!������������������NJ��Y� �����P�V { { { {

PLQ�������PP��4�!������������������NJ��Y� �����P�V { { { {

PLQ�������PP��4�!������������������NJ��Y� �����P�V { { { {

PLQ�������PP��4�!������Ř������NJ��Y� �����P�V { { { {

PLQ�������PP��4�!������Ř������NJ��Y� �����P�V { { { {

PLQ�������PP��4�Ʀ�����Ř������NJ��Y� �����P�V { { { {

PLQ�������PP��4�Ʀ�����Ř������NJ��Y� �����P�V { { { {
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,QVWDOODWLRQ�LQ�VKDIW�LQ�UHFHVV�����PP�Ř�0�7�0�7=��LQ�GHHS�UHFHVV������PP�Ř�0�7�0�7=� z�{�{ z�{�{ z�{�{ z�{�{
,QVWDOODWLRQ�LQ�VKDIW�LQ�UHFHVV�����PP�Ř�0�=��LQ�GHHS�UHFHVV�����PP�Ř�0�=� z�{�{ z�{�{ z�{�{ z�{�{

,QVWDOODWLRQ�LQ�VKDIW�IURQW�ZDOOO�����RSWLRQDOO\�LQ�UHFHVV�
����PP�0�7������RQ�WKH�ODQGLQJ��GHHS�UHFHVV�����PP� { { { {

9HUVLRQ

(OHFWURO\WLFDOO\�*DOYDQLVHG z z z z

+DLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH���� { { { {

6WDLQOHVV�6WHHO��/LQHQ { { { {

6WDLQOHVV�6WHHO��'LDPRQG { { { {

6WDLQOHVV�6WHHO��/HDWKHU { { { {

3RZGHU�FRDWHG�5$/������7UDIILF�:KLWH� { { { {

3RZGHU�FRDWHG�5$/������:KLWH�$OXPLQLXP� { { { {

6SHFLDO�SURWHFWLYH�FRDW�RI�SDLQW { { { {

'RRU�VLOO

$OXPLQLXP�GRRU�VLOO z z z z

'RRU�VLOO�PDGH�RI�VWDLQOHVV�VWHHO { { { {

z�6WDQGDUG�HTXLSPHQW����{�RSWLRQ����Ř�QRW�FXUUHQWO\�DYDLODEOH����3OHDVH�FRQWDFW�RXU�VDOHV�FRQVXOWDQWV�UHJDUGLQJ�WKH�DYDLODELOLW\�RI�RSWLRQV�

���4� ����NJ�Ř�����NJ��IRU�(92/87,21 �%/8(�ZLWK�UHGXFHG�GHOLYHU\�WLPH�Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\�
���1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\�
�� �%/8(��UHGXFHG�GHOLYHU\�WLPH��ZLWK�':������Ř������PP��GRRU�ZLGWK�':�!������PP�ZLWK�GRRU�W\SH�0�7=�DYDLODEOH��'+�������Ř������PP�DYDLODEOH�
���$YDLODEOH�LQ�WKH�UDWHG�ORDG�UDQJH�4� �����������������NJ�ZLWK�Y� �����P�V�DQG�&+� ������PP�
���$YDLODEOH�LQ�WKH�UDWHG�ORDG�UDQJH�4� �����������������NJ�ZLWK�Y� �����P�V�DQG�'+�� ����P��2QO\�SRVVLEOH�ZLWK�FRQYHQWLRQDO�YHUVLRQ�RI�WKH�FRXQWHUZHLJKW�
�� %H�DYDLODEOH�DW�D�ODWHU�GDWH
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)LUH�SURWHFWLRQ�FHUWLILFDWHV

)LUH�SURWHFWLRQ�FHUWLILFDWH�(����DFF��WR�(1����� z z z z

)LUH�SURWHFWLRQ�FHUWLILFDWH�(���DFF��WR�(1�������� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH�(:���DFF��WR�(1�������� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH�(:���DFF��WR�(1�������� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH�(,���DFF��WR�(1�������� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH�(,����DFF��WR�(1�������� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH�(���DFF��WR�*+267��� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH�(,����DFF��WR�*+267��� { { { {

)LUH�SURWHFWLRQ�FHUWLILFDWH����KRXUV�DFF��WR�%6������� { { { {

6SHFLDO�YHUVLRQV��QRW�DOO�VSHFLDO�YHUVLRQV��6$��FDQ�EH�FRPELQHG�ZLWK�RQH�DQRWKHU������

6$���6PDOO�KHLJKW�EHWZHHQ�IORRUV������������PP��ZLWK�UHFHVV { { { {

6$���6WDLQOHVV�VWHHO�VLOO�ZKHHO�ORDG�45/� �����NJ� { { { {

6$���6WDLQOHVV�VWHHO�VLOO�ZKHHO�ORDG�45/ �����NJ��� { { { {

6$���6WDLQOHVV�VWHHO�VLOO�ZLWK�KLGGHQ�JXLGH��LQFO��6$���VLOO�ZLWKRXW�YLVLEOH�JXLGH���� { { { {

6$���6LOO�ZLWKRXW�YLVLEOH�JXLGH��� { { { {

6$���3URILOH�VHFWLRQ�EHWZHHQ�QDUURZ�GRRU�IUDPHV { { { {

6$���'HOLYHU�GRRU�GLVDVVHPEOHG { { { {

6$���)DVWHQLQJ�DW�VKDIW�VFDIIROG��� { { { {

6$���&RYHULQJ�RQ�VKDIW�VLGH�RI�GRRU�SRVW�DQG�KHDGHU��JDOYDQLVHG�VKHHW�PHWDO��� { { { {

6$���*DS�FRYHU�IRU�SODVWHULQJ { { { {

6$���5XEEHU�VWULS�RQ�GRRU�SDQHO�FORVLQJ�HGJH { { { {

6$���:DOO�SOXJ�IL[WXUH�LQVWHDG�RI�DQFKRU�UDLO�PRXQW { { { {

6$���+DORJHQ�IUHH�FDEOHV��RQO\�VDIHW\�FLUFXLW { { { {

6$���:LGHQHG�WRHJXDUG��JDOYDQLVHG�VKHHW�PHWDO �� { { { {

6$���6XVSHQVLRQ�JHDU�RQ�VKDIW�VLGH�FRYHUHG�ZLWK�JDOYDQLVHG�VKHHW�PHWDO �� { { { {

6$���7ZLQ�VKHOO�GRRU�SDQHO�DFFRUGLQJ�WR�(1����� { { { {

:DOO�SOXJ�IL[WXUH�RI�WKH�ODQGLQJ�GRRUV��PRXQWLQJ�ZLWKRXW�DQFKRU�UDLOV� { { { {

*ODVV�GRRU���

6$���*ODVV�GRRU�SDQHOV�ZLWK����PP�VXUURXQGLQJ�IUDPH�IRU�ODQGLQJ�GRRUV �� { { { {

6$���*ODVV�GRRU�SDQHOV�ZLWK����PP�VXUURXQGLQJ�IUDPH�IRU�ODQGLQJ�GRRUV �� { { { {

6$���&RYHULQJ�RQ�VKDIW�VLGH�RI�GRRU�SRVW�DQG�KHDGHU��KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH���� �� { { { {

6$���&RYHULQJ�RQ�VKDIW�VLGH�RI�GRRU�SRVW�DQG�KHDGHU��VWDLQOHVV�VWHHO��/LQHQ �� { { { {

6$���&RYHULQJ�RQ�VKDIW�VLGH�RI�GRRU�SRVW�DQG�KHDGHU�LQ�VWDQGDUG�YHUVLRQ��JDOYDQLVHG�RU�SRZGHU�
FRDWHG�VKHHW�PHWDO��0RXVH�*UH\�5$/�����GHSHQGLQJ�RQ�GRRU�W\SH �� { { { {

6$���6ROLG�JODVV�GRRU�SDQHOV�IRU�ODQGLQJ�GRRUV �� { { { {

6$���:LGHQHG�WRHJXDUG��KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH���� �� { { { {

6$���:LGHQHG�WRHJXDUG��VWDLQOHVV�VWHHO��/LQHQ �� { { { {

6$���6XVSHQVLRQ�JHDU�SDQHOOHG�RQ�YLVLEOH�VLGH��KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH���� �� { { { {

6$���6XVSHQVLRQ�JHDU�SDQHOOHG�RQ�YLVLEOH�VLGH��VWDLQOHVV�VWHHO��/LQHQ �� { { { {

6$���*ODVV�GRRU�HGJH�SURWHFWLRQ�ZLWK�SDQHOOLQJ�PDWHULDO��IRU�VROLG�JODVV�GRRUV���� { { { {
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0RQLWRULQJ�RI�FORVLQJ�HGJHV�RI�GRRU

6WDQGDUG�OLJKW�FXUWDLQ�����EHDPV� z z z z

6$���'RRU�DUHD�PRWLRQ�GHWHFWLRQ�V\VWHP��LQIUDUHG�VHQVRU���� { { { {

6$���/LJKW�FXUWDLQ�ZLWK�����EHDPV { { { {

6$���$GGLWLRQDO�FDU�GRRU�ORFNLQJ�GHYLFH { { { {

6$����'�OLJKW�JULG��� { { { {

'HVLJQ�RI�FDU�GRRU�DQG�GRRU�SRUWDO

+DLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH���� z z z z

6WDLQOHVV�6WHHO��'LDPRQG { { { {

6WDLQOHVV�6WHHO��/LQHQ { { { {

6WDLQOHVV�6WHHO��/HDWKHU { { { {

3RZGHU�FRDWHG�5$/������7UDIILF�:KLWH {

3RZGHU�FRDWHG�5$/������:KLWH�$OXPLQLXP {

(OHYDWRU�FDU�GRRU�SDQHOV��VLQJOH�OHDI z z z z

(OHYDWRU�FDU�GRRU�SDQHOV��WZLQ�OHDI { { { {

'RRU�VLOO�PDGH�RI�DOXPLQLXP z z z z

'RRU�VLOO�PDGH�RI�VWDLQOHVV�VWHHO { { { {

*ODVV�GRRU�YHUVLRQ���

6$���6KRUW�FDP�IRU�JODVV�GRRU��� { { { {

6$���*ODVV�GRRU�SDQHOV�ZLWK����PP�VXUURXQGLQJ�IUDPH�IRU�FDU�GRRUV��� { { { {

6$���*ODVV�GRRU�SDQHOV�ZLWK���PP����PP�VXUURXQGLQJ�IUDPH�IRU�FDU�GRRUV �� { { { {

6$���6ROLG�JODVV�GRRU�SDQHOV�IRU�FDU�GRRUV��� { { { {

6$���*ODVV�GRRU�HGJH�SURWHFWLRQ�ZLWK�SDQHOOLQJ�PDWHULDO��IRU�VROLG�JODVV�GRRUV���� { { { {

2SWLRQV�

���1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\�



7HFKQLFDO�GDWD 67</( (/(*$17 9(57,&$/

&DU�YHQWLODWLRQ

&DU�YHQWLODWLRQ�Ř�LQGLUHFW��LQYLVLEOH�YHQWLODWLRQ z z z z��

)DQ�LQ�FDU�FHLOLQJ�ZLWK�DXWRPDWLF�VZLWFK�RQ�RII�DQG�FRDVWLQJ { { { {

)DQ�LQ�FDU�FHLOLQJ�ZLWK�EXWWRQ�LQ�WKH�RSHUDWLQJ�SDQHO { { { {

)DQ�LQ�WKH�FDU�FHLOLQJ�ZLWK�NH\�RSHUDWHG�VZLWFK�LQ�WKH�FDU�RSHUDWLQJ�SDQHO { { { {

&DU�YHQWLODWLRQ�YLVLEOH��ORQJLWXGLQDO�KROHV�LQ�XSSHU�SDUW�RI�WKH�FDU�SDQHOV�IURP�4�!�������NJ { { { {

&DU�GHVLJQ

9HUWLFDO�'HVLJQ��� Ř Ř Ř z

8QLIRUP�RU�LQGLYLGXDO�HOHYDWRU�FDU�RSHUDWLQJ�SDQHO�GLYLVLRQ��� Ř Ř Ř {

*ODVV�FDU� Ř Ř Ř {

*ODVV�UHDU�ZDOO� { { { {

2SHUDWLQJ�DQG�LQGLFDWRU�HOHPHQWV 67</( (/(*$17 9(57,&$/

&23�LQ�WKH�HOHYDWRU�FDU

6XUIDFH�PRXQWHG�&23�'HVLJQ�67</(�ZLWK��%OXH�/LQH�/&'�LQGLFDWRU��ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�57��ZJ��EOXH���WDFWLOH���WDFWLOH�EUDLOOH�

z Ř Ř Ř

6XUIDFH�PRXQWHG� �'HVLJQ�&+,&�	�(/(*$17��/&'�%OXH�/LQH�GLVSOD\��ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�57��ZJ��EOXH���WDFWLOH���WDFWLOH�EUDLOOH�
ZLWK�LQGLUHFW�ZKLWH�RU�5*%�/('�EDFNJURXQG�OLJKWLQJ

Ř z z Ř

,QWHJUDWHG�&23��%OXH�/LQH�/&'�LQGLFDWRU���UHG�/('�GRW�PDWUL[�����ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��67(3�&ODVVLF��EOXH���UHG����������WDFWLOH�EUDLOOH�
��6FK£IHU�57��ZJ��EOXH���UHG������WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�07����UHG����������WDFWLOH�EUDLOOH��

{ { { z

6XUIDFH�PRXQWHG�&23��%OXH�/LQH�/&'�LQGLFDWRU��ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��67(3�&ODVVLF��EOXH�������WDFWLOH�EUDLOOH�

Ř Ř Ř {

6XUIDFH�PRXQWHG� �&2/25�ER[��W\SH�6���KDOI�KHLJKW��%OXH�/LQH�/&'�LQGLFDWRU��ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

6XUIDFH�PRXQWHG� �&2/25�ER[��W\SH�/���FDU�KHLJKW��%OXH�/LQH�/&'�LQGLFDWRU��ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

+DQGLFDSSHG�DFFHVVLEOH�FDU�RSHUDWLQJ�SDQHO��URXQGHG�VWDLQOHVV�VWHHO�KRXVLQJ��XS�WR����ODQGLQJV��ZLWK�%��4�EXWWRQV��� { { { {

3RVLWLRQLQJ�RI�WKH�FDU�RSHUDWLQJ�SDQHO�DFFRUGLQJ�WR�(1����� { { { {

&HQWUDO�DUUDQJHPHQW�RI�WKH�FDU�RSHUDWLQJ�SDQHO�LQ�WKH�FDU�ZDOO��� { { { {

3RVLWLRQ�DQG�GLUHFWLRQ�LQGLFDWRU�DW�HQWUDQFH

%/8(721�GLUHFWLRQ�LQGLFDWRU��LQ�GRRU�IUDPH���LQ�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[� { { { {

67(3�&ODVVLF�GLUHFWLRQ�LQGLFDWRU��LQ�GRRU�IUDPH���LQ�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[� { { { {

'LUHFWLRQ�LQGLFDWRU�57��ZJ��LQ�GRRU�IUDPH���LQ�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[� { { { {

�%OXH�/LQH�/&'��SRVLWLRQ�DQG�GLUHFWLRQ�LQGLFDWRU��LQ�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[� { { { {

�0HGLXP��SRVLWLRQ�DQG�GLUHFWLRQ�LQGLFDWRU��LQ�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[���� { { { {

6TXDUH�YHUVLRQ�RI�GLVSOD\�FRYHU�SODWH { { { {

2YDO�YHUVLRQ�RI�GLVSOD\�FRYHU�SODWH��(/(*$17�GHVLJQ� { { { {

�6OLP/,3�%OXH�/LQH��SRVLWLRQ�DQG�GLUHFWLRQ�LQGLFDWRU��KRUL]RQWDO���YHUWLFDO��
�ZDOO���VKDIW�IURQW�ZDOO����

{ { { {

�6OLP/,23��SRVLWLRQ�DQG�GLUHFWLRQ�LQGLFDWRU��RQ�ODQGLQJ�GRRU�IUDPH���VXUIDFH�PRXQWHG���� { { { {

�/,3�&2/25�ER[��SRVLWLRQ�DQG�GLUHFWLRQ�LQGLFDWRU��VXUIDFH�PRXQWHG���� { { { {

'LUHFWLRQ�LQGLFDWRU�LQ�FDU�GRRU�IUDPH�ZLWK�JRQJ��� { { { {

2SHUDWLQJ�HOHPHQWV�DW�HQWUDQFH

6TXDUH�YHUVLRQ�RI�GLVSOD\�FRYHU�SODWH��VWDQGDUG�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[��ZLWK�EXWWRQV
��67(3�&ODVVLF��EOXH���UHG����������WDFWLOH�EUDLOOH�
��6FK£IHU�07����UHG����������WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

2YDO�YHUVLRQ�RI�GLVSOD\�FRYHU�SODWH��VWDQGDUG�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[��ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��67(3�&ODVVLF��EOXH���UHG����������WDFWLOH�EUDLOOH�
��6FK£IHU�57��ZJ��EOXH���UHG������WDFWLOH���WDFWLOH�EUDLOOH�

{ { { {

5HFWDQJXODU�YHUVLRQ�RI�GLVSOD\�FRYHU�SODWH��IODW�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[�����ZLWK�EXWWRQV
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

/23�&2/25�ER[��VXUIDFH�PRXQWHG�����ZLWK�EXWWRQV�
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

���1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\�
���1RW�SRVVLEOH�LQ�YHUVLRQ�ZLWK�IXOO�JODVV�FDU�
���$YDLODEOH�DERYH�UDWHG�ORDG�4�! �����NJ�

2SWLRQV�

z�6WDQGDUG�HTXLSPHQW����{�RSWLRQ����Ř�QRW�FXUUHQWO\�DYDLODEOH����3OHDVH�FRQWDFW�RXU�VDOHV�FRQVXOWDQWV�UHJDUGLQJ�WKH�DYDLODELOLW\�RI�RSWLRQV�



&RQWURO�IXQFWLRQV (�&25 (TXLSPHQW

2QH�EXWWRQ�FRQWURO�V\VWHP z

7ZR�EXWWRQ�FRQWURO�V\VWHP {

*URXS�FRQWUROOHU

*URXS�FRQWUROOHU�W\SH������Ř�'XSOH[��JURXS�ZLWK���HOHYDWRUV��RQO\�LQ�FRPELQDWLRQ�ZLWK�(�&25 {

*URXS�FRQWUROOHU�W\SH������Ř�7ULSOH[��JURXS�ZLWK���HOHYDWRUV��RQO\�LQ�FRPELQDWLRQ�ZLWK�(�&25 {

*URXS�FRQWUROOHU�W\SH�����������JURXS�ZLWK�XS�WR���HOHYDWRUV�SHU�JURXS��RQO\�LQ�FRPELQDWLRQ�ZLWK�(�&25p��� {

*URXS�FRQWUROOHU���XS�WR�PD[�����HOHYDWRUV��RQO\�LQ�FRPELQDWLRQ�ZLWK�(�&25p�� {
'*&��'\QDPLF�*URXS�&RQWURO���� z

&RQWURO�ER[

�+LJK�6WDQGDUG��FRQWURO�ER[��RQ�ZDOO��VXUIDFH�PRXQWHG���KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH������ZLWKRXW�IUDPH��ZLWKRXW�ILUH�UHVLVWDQFH�WHVW z

�+LJK�6WDQGDUG��FRQWURO�ER[��LQ�WKH�ZDOO��VXE�VXUIDFH���KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH������ZLWKRXW�IUDPH��ZLWKRXW�ILUH�UHVLVWDQFH�WHVW {

�+LJK�(OHJDQW��FRQWURO�ER[��LQ�WKH�ZDOO��VXE�VXUIDFH���KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH�����ZLWK�VXUURXQGLQJ�
IOXVK�ILW�IUDPH��DFFRUGLQJ�WR�',1�������IRU�HOHYDWRU�VKDIWV�RI�ILUH�UHVLVWDQFH�FODVV�)���

{

3ULRULW�UHVLVWDQW�ILUH�GRRU�DFFRUGLQJ�WR�/$5��IURQW�SDQHO�ZLWK�FRQWURO�ER[�LQ�WKH�PDVRQU\���8�VKDSH�ZLWK�FRQWURO�ER[�VXUIDFH�PRXQWHG� {

&RQWURO�ER[�LQ�WRS�ODQGLQJ��GLUHFWO\�DW�WKH�VKDIW�HQWUDQFH� z

&RQWURO�ER[�UHPRYHG�IURP�VKDIW�������PP {

&RQWURO�ER[�UHPRYHG�IURP�VKDIW�������PP {

&RQWURO�ER[�UHPRYHG�IURP�VKDIW�������PP {

&RQWURO�ER[�UHPRYHG�IURP�VKDIW��������PP {

&RQWURO�ER[�LQ�DQ\�ODQGLQJ {

0LVXVH�GHWHFWLRQ��SUHYHQWLRQ�RI�UXQV�XQGHU�QR�ORDG���YLD�FRPSXWHG�UDWLR z

0LVXVH�GHWHFWLRQ��SUHYHQWLRQ�RI�UXQV�XQGHU�QR�ORDG���YLD�PHDVXUHPHQW�RI�WKH�ORDG�LQ�WKH�HOHYDWRU�FDU {

2SHUDWLQJ�DQG�LQGLFDWRU�HOHPHQWV 67</( (/(*$17 9(57,&$/

2SHUDWLQJ�HOHPHQWV�DW�HQWUDQFH

2SHUDWLQJ�HOHPHQWV�LQ�WKH�GRRU�IUDPH
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��67(3�&ODVVLF��EOXH���UHG����������WDFWLOH�EUDLOOH�
��6FK£IHU�57��ZJ��EOXH������UHG������WDFWLOH���WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

2SHUDWLQJ�HOHPHQWV�LQ�WKH�VKDIW�IURQW�ZDOO
��%/8(721��WDFWLOH���WDFWLOH�EUDLOOH�
��67(3�&ODVVLF��EOXH���UHG����������WDFWLOH�EUDLOOH�
��6FK£IHU�9%�������EOXH���WDFWLOH�

{ { { {

0LVFHOODQHRXV 67</( (/(*$17 9(57,&$/

&RXQWHUZHLJKW

3XOOH\�JXLGH�DW�FRXQWHUZHLJKW������ { { { {

6DIHW\�JHDU�DW�FRXQWHUZHLJKW��� { { { {

&RXQWHUZHLJKW�FODGGLQJ��JDOYDQLVHG��� { { { {

&RXQWHUZHLJKW�FODGGLQJ��KDLUOLQH�VWDLQOHVV�VWHHO�JULW������W\SH������� { { { {

3XOOH\�JXLGH�DW�HOHYDWRU�FDU��� { { { {

6KDIW�HTXLSPHQW

6KDIW�OLJKWLQJ { { { {

6KDIW�OLJKWLQJ�FDQ�EH�VZLWFKHG�RQ�WKH�FDU�URRI��� { { { {

3URWHFWLYH�WXEH�IRU�DOO�VKDIW�OLJKWLQJ� z z z z

6KDIW�SLW�ODGGHU { { { {

$GMXVWDEOH�EUDFNHW

:DOO�SOXJJLQJ�IRU�DGMXVWDEOH�EUDFNHW { { { {

$QFKRU�UDLO�PRXQWLQJ��W\SH�+7$������ { { { {

6KDIW�WUDYHUVHV��� { { { {

'HVLJQ�SDFNDJHV�DQG�SDLQWLQJ

3DLQWLQJ��GHVLJQ�SDFNDJH����VHH�FDOFXODWLRQ�SURJUDP���� { { { {

3DLQWLQJ��GHVLJQ�SDFNDJH���RQ�UHTXHVW��VHH�FDOFXODWLRQ�SURJUDP���� { { { {

1RLVH�UHGXFWLRQ�NLW�DFF��WR�9',������667,,
�ZLOO�EH�DYDLODEOH�DW�D�ODWHU�GDWH����

{ { { {

1RLVH�UHGXFWLRQ�NLW�DFFRUGLQJ�WR�9',������667,,,��QRLVH�SURWHFWLRQ�OHYHO�
�ZLOO�EH�DYDLODEOH�DW�D�ODWHU�GDWH����

{ { { {

5HJXODWLRQV

(1�������SDFNDJH�ZLWK�YHUEDO�DQQRXQFHPHQW { { { {

(1�������SDFNDJH�ZLWK�LQGXFWRU�ORRS { { { {

)LUHILJKWHUvV�HOHYDWRU�DFFRUGLQJ�WR�(1�������� { { { {

0HDVXUHV�IRU�LQVWDOODWLRQ�LQ�HDUWKTXDNH�SURQH�DUHDV�DFF��WR�(1��������HDUWKTXDNH�FDWHJRU\����� { { { {

���1RW�DYDLODEOH�IRU�(92/87,21 �%/8(��UHGXFHG�GHOLYHU\�WLPH��Ř�WKLV�W\SH�KDV�LQLWLDOO\�EHHQ�UHOHDVHG�IRU�*HUPDQ\�
���2QO\�SRVVLEOH�LQ�FRPELQDWLRQ�ZLWK�YHUVLRQV��FRQYHQWLRQDO�VKDIW�KHDGURRP�KHLJKW�DQG�FRQYHQWLRQDO�FRXQWHUZHLJKW�
����$YDLODEOH�LQ�WKH�UDWHG�ORDG�UDQJH�4� ����������NJ�ZLWK�YPD[�� �����P�V��ZLWK�4PD[�� ������NJ��DQG�7+�ƥ�����P��2QO\�SRVVLEOH�LQ�FRPELQDWLRQ�ZLWK�YHUVLRQV��FRQYHQWLRQDO�VKDIW�
KHDGURRP�KHLJKW�DQG�FRQYHQWLRQDO�FRXQWHUZHLJKW�

2SWLRQV�

z�6WDQGDUG�HTXLSPHQW����{�RSWLRQ����Ř�QRW�FXUUHQWO\�DYDLODEOH����3OHDVH�FRQWDFW�RXU�VDOHV�FRQVXOWDQWV�UHJDUGLQJ�WKH�DYDLODELOLW\�RI�RSWLRQV�



&RQWURO�IXQFWLRQV (�&25 (TXLSPHQW

$XWRPDWLF�HPHUJHQF\�UHVFXH�DW�WKH�QH[W�ODQGLQJ�LQ�WKH�HYHQW�RI�SRZHU�IDLOXUH {

6WDQGE\�VXSSO\�RSHUDWLRQ�DQG�VWDUW�LQWHUORFNLQJ��ZLWK�00�ERDUG���JHQHUDWRU�RQ�FRQVWUXFWLRQ�VLWH {

(YDFXDWLRQ�LQ�DQ\�ODQGLQJ��836��ZLWK�00�ERDUG� {

6HUYLFH�KRXU�PHWHU z

7ULS�FRXQWHU z

7ZR�ZD\�LQWHUFRP z

,QWHUFRP�WR�D�FHQWUDO�FRPPDQG�VWDWLRQ����ZD\� {

,QWHUFRP�WR�D�ILUH�VHUYLFH�ODQGLQJ����ZD\���� {

/LVWHQLQJ�VKXW�RXW�IRU�WZR�ZD\�LQWHUFRP {

2FFXSLHG�GHYLFH������UDWHG�ORDG� z

)LUH�UHFDOO�FRQWURO

)LUH�UHFDOO�FRQWURO�IRU�RQH�HYDFXDWLRQ�ODQGLQJ��YLD�NH\� {

)LUH�UHFDOO�FRQWURO�IRU�RQH�HYDFXDWLRQ�ODQGLQJ��YLD�NH\��DFFRUGLQJ�WR�(1������ {

)LUH�UHFDOO�FRQWURO�IRU�RQH�HYDFXDWLRQ�ODQGLQJ��YLD�FXVWRPHU�ILWWHG�ILUH�GHWHFWRUV� {

)LUH�UHFDOO�FRQWURO�IRU�RQH�HYDFXDWLRQ�ODQGLQJ��YLD�FXVWRPHU�ILWWHG�ILUH�GHWHFWRUV��DFFRUGLQJ�WR�(1����� {

)LUH�UHFDOO�FRQWURO�IRU�WZR�HYDFXDWLRQ�ODQGLQJV��YLD�FXVWRPHU�ILWWHG�ILUH�GHWHFWRUV� {

)LUH�UHFDOO�FRQWURO�IRU�WZR�HYDFXDWLRQ�ODQGLQJV��YLD�FXVWRPHU�ILWWHG�ILUH�GHWHFWRUV��DFFRUGLQJ�WR�(1����� {

)LUH�UHFDOO�FRQWURO�IRU�PXOWLSOH���HYDFXDWLRQ�ODQGLQJV {

)LUH�UHFDOO�FRQWURO�IRU�PXOWLSOH����HYDFXDWLRQ�ODQGLQJV�DFFRUGLQJ�WR�(1����� {

)LUHPDQ
V�FRQWURO�DFF��WR�(1�������� {

(DUWKTXDNH�IXQFWLRQ�DFF��WR�(1��������HDUWKTXDNH�FDWHJRU\���RQO\�RQ�UHTXHVW���� {

3UHSDUDWLRQ�IRU�HDUWKTXDNH�FRQWURO�V\VWHP��QRW�(1������ {

5HGXFHG�WUDYHO�SDWK�LI�ZDWHU�HQWHUV�WKH�VKDIW�SLW {

6KDEEDW�FRQWURO�V\VWHP��� {

&OHDUDQFH�RI�LQWHUQDO�FDOOV��FDOOV�LQ�WKH�RSSRVLWH�GLUHFWLRQ�WR�WKDW�ZKLFK�WKH�HOHYDWRU�LV�WUDYHOOLQJ� {

3KDVH�IDLOXUH�PRQLWRULQJ�53, z

3KDVH�IDLOXUH�PRQLWRULQJ��VKXWGRZQ�RI�FRQWURO�YROWDJH� {

$XWRPDWLF�VKXWGRZQ�RI�WKH�HOHYDWRU�FDU�OLJKW z

6KXWGRZQ�RI�FRQWUROOHU�DQG�OLJKW�ZLWK�NH\�VZLWFK��LQVWDOODWLRQ�RI�WKH�NH\�VZLWFK�FRPELQHG�ZLWK�DOUHDG\�H[LVWLQJ�RSHUDWLQJ�HOHPHQWV� {

6KXWGRZQ�RI�FRQWURO�V\VWHP�DQG�OLJKW�ZLWK�FXVWRPHU�SURYLGHG�FRQWDFW� {

6KXWGRZQ�RI�FRQWURO�V\VWHP�DQG�OLJKW�LQ�VHSDUDWH�ZDOO�PRXQWHG�SXVK�EXWWRQ�ER[�ZLWK�NH\ {

/HYHOOLQJ�ZLWK�RSHQLQJ�GRRUV z

5HOHYHOOLQJ z

(OHYDWRU�DWWHQGDQW�IXQFWLRQ�IRU�WHOHVHUYLFH��FDU�OLJKW�PRQLWRULQJ��LQWHUFRP�WHVW�DQG�PHVVDJH�LQ�WKH�HYHQW�RI�GHIHFWV� {

1XGJLQJ�ZLWK�DFRXVWLF�VLJQDO z

0DLQ�VZLWFK����SLQ�LQVWHDG�RI���SLQ {

3RWHQWLDO�IUHH�FRQWDFW���FROOHFWLYH�IDXOW�VLJQDO {

3RWHQWLDO�IUHH�FRQWDFW��GHOD\HG���QRW�GHOD\HG� {

3RWHQWLDO�IUHH�FRQWDFW���HOHYDWRU�RXW�RI�VHUYLFH {

3RWHQWLDO�IUHH�FRQWDFW�IRU�HPHUJHQF\�FDOO���ILUH�HPHUJHQF\�DFWLYH {

3RWHQWLDO�IUHH�FRQWDFW�IRU�HPHUJHQF\�FDOO���HPHUJHQF\�SRZHU�DFWLYH {

)DXOW�PHVVDJH�IRU�VKDIW�YHQWLODWLRQ�V\VWHP� {

+DORJHQ�IUHH�YHUVLRQ��ZLULQJ {

$ODUP�KRUQ�����G%��,3��� {

3DUNLQJ�OHYHO��IL[HG� {

3HQWKRXVH�FRQWURO�V\VWHP��DWWLF���� {

&DOO�IRU�JURXS�LQVWDOODWLRQV�ZLWK�GLIIHUHQW�QXPEHU�RI�IORRUV���� {

6SHFLDO�WUDYHO��SULRULW\�ODQGLQJ�FDOO���� {

)ORRU�OLJKW�FLUFXLW��� {

6HOHFWLYH�IURQW�DQG�UHDU�HQWUDQFHV {

7ZR�RSSRVLWH�FDU�HQWUDQFHV�RQ�WKH�VDPH�OHYHO {

2SHQ�WKURXJK�HQWUDQFH�RQ�GLIIHUHQW�OHYHOV {
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