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� >+ ( $ ' @�������H����) LHOG�2 I�9LHZ H�J���� � �� �GHJ
� >+ ( $ ' @�������I� ���0 LUURU�/ RFNXS���>( QDEOH���' LVDEOH@ H�J��( QDEOH
� >+ ( $ ' @�������J� ��( ; ,) �( [ SRVXUH�3URJUDP H�J��$SHUWXUH�SULRULW\ �$(
� >+ ( $ ' @�������K���$SHUWXUH H�J���� � ��
� >+ ( $ ' @�������L� ���$SHUWXUH�9DOXH H�J���� ��
� >+ ( $ ' @�������M���&LUFOH�2 I�&RQIXVLRQ�&R&���� H�J���� �� � � �P P
� >+ ( $ ' @������N���6FDOH�) DFWRU�7R�� � �P P H�J���� ��
� >+ ( $ ' @�������O���) RFDO�/ HQJWK H�J���� � �� �P P �� � � �P P �HTXLYDOHQW��� � �� �P P �
� >+ ( $ ' @�����P ���) RFXV�0 RGH H�J���0 DQXDO�) RFXV��� �
� >+ ( $ ' @������Q���+ \ SHU) RFDO�' LVWDQFH�+ ) ' ����� H�J������ �� � �P
� >+ ( $ ' @������R���) RFXV�' LVWDQFH�8 SSHU H�J���� �� � �P
� >+ ( $ ' @������S���) RFXV�' LVWDQFH�/ RZHU H�J���� �� � �P
� >+ ( $ ' @������T���6KXWWHU�6SHHG H�J��� �� � �
� >+ ( $ ' @������U����6KXWWHU�6SHHG�9DOXH H�J���� �� �
� >+ ( $ ' @������V���6KDUSQHVV H�J����
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9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

&�0 HQX�2 EMHFWLYH����7R�HDVLO\ �LGHQWLI\ ��1 HZ�7DJV

H�J���$YDLODEOHB7DJB1 DP HV�� � � � � �7[ 7

7RWDOV�$��=��� ��� �6WDWLVWLFV
7RWDO�&RXQW�VWDUWLQJ�ZLWK��$ �� ��� � �
7RWDO�&RXQW�VWDUWLQJ�ZLWK��%�� ��� � �
���HWF������6HH�SDJH�� �

$YDLODEOHB7DJV�7[ 7
$YDLODEOHB7DJV�1 ��7[ 7

&�0HQX
2SWLRQ

2XWSXW�' LUHFWRU\
$OO�)' LOHV 2XWSXW�)' LOH�1DPLQJ

&�?* 8,� ?( [ LI7RROB+LVWRU\?9HUVLRQB[ �\ \?
[

*
0 8,�

- �)
& LOH

6
% LQJ

OH�
)

& LOH

[
E�

1 � �� � � � ���1 XP EHU�IRXQG

LQFOXGHG�LQ�( [ LI7RRO��XSGDWHV

) LJXUH�� �� �&�0 HQX�2 SWLRQV

&R
XQ

W�6
% WDW

LVW
LFV

[

) LJXUH�� $ ����2 XWSXW�,QGLFDWLRQ

D���* 8 ,� ��OHWV�\ RX�XVH�DV�QRUPDO�³FRPPDQG�OLQH��( [ LI7RRÓ�RSWLRQV���7\ SH�( ; ,7�DQG�( QWHU�WR�&ORVH

� � &��0 HQX��« « « « « « « « « « « « « « « « « « « « « « « « ���

&ORVH�: LQGRZ �Z KHQ�GRQH

: ULWHDEOHB7DJV�* URXS��7[ 7
: ULWHDEOHB7DJV�* URXS��1 ��7[ 7Q� [

[
[

P� $YDLODEOHB; 0 3B7DJV�7[ 7
$YDLODEOHB; 0 3B7DJV�1 ��7[ 7[

[
[

$YDLODEOHB( ; ,) B7DJV�7[ 7
$YDLODEOHB( ; ,) B7DJV�1 ��7[ 7O� [

[
[

$YDLODEOHB; 0 3B7LP HB7DJV�7[ 7
$YDLODEOHB; 0 3B7LP HB7DJV�1 ��7[ 7N� [

[
[

$YDLODEOHB7LP HB7DJV�7[ 7
$YDLODEOHB7LP HB7DJV�1 ��7[ 7M� [

[
[

$OOB* URXSVB) DP LO\ � �7[ 7
$OOB* URXSVB) DP LO\ � �1 ��7[ 7L� [

[
[

$OOB* URXSVB) DP LO\ � �7[ 7
$OOB* URXSVB) DP LO\ � �1 ��7[ 7K� [

[
[

' HOHWDEOHB* URXSV�7[ 7
' HOHWDEOHB* URXSV�1 ��7[ 7I. � [

[
[

) LOHB: ULWHB( [ WV�7[ 7
) LOHB: ULWHB( [ WV�1 ��7[ 7H� [

[
[

6XSSRUWHGB) LOHB( [ WV�7[ 7
6XSSRUWHGB) LOHB( [ WV�1 ��7[ 7F� [

[
[

$OOB* URXSVB) DP LO\ � �7[ 7
$OOB* URXSVB) DP LO\ � �1 ��7[ 7J� [

[ 1 HZ��³9HUVLRQB[ �\ \ ´�DUH
����������FUHDWHG�DXWRP DWLFDOO\[

5 HFRJQLVHGB) LOHB( [ WV�7[ 7
5 HFRJQLVHGB) LOHB( [ WV�1 ��7[ 7G� [

[
[

�6HOHFW�* URXS�2SWLRQ






: ULWHDEOHB; 0 3�GFB7DJV�7[ 7

: ULWHDEOHB; 0 3�GFB7DJV�* URXS��1 ��7[ 7R� [
[

[
' DWDEDVH�* URXS�B7DJV�; 0 3B) RUP DW��[ P SS� [

[
[

6KRUWB; 0 / B' DWDEDVHBRIB�* URXS�B7DJV�[ P ST� [
[

[




' DWDEDVH�* URXS�B7DJV�; 0 3B) RUP DW��1 ��[ P S

6KRUWB; 0 / B' DWDEDVHBRIB�* URXS�B7DJV�1 ��[ P S

RU�) ROGHU

KWWS���ZZZ �VQR�SK\ �TXHHQVX�FD�aSKLO�H[ LIWRRO�7DJ1 DP HV�LQGH[ �KWP O
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9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

0 D[ LP XP �RI�� � �&DP HUD
0 DNHV�FDQ�EH�VWRUHG�

$GG�QHZ�P DNHV�WR
&DP HUDB0 DNH�,1 ,�ILOH

&KHFN�&DP HUD�0 DNH�XVLQJ
$�0 HQX�RSWLRQ�D��DV�LW�P D\
EH�FDVH�VHQVLWLYH
H�J��&DQRQ�QRW�FDQRQ9DOLG�,P DJH�7\ SHV�7HQ��&8 672 0 ,=( �( GLW�&KDQJH�LQ�����* 8 ,� �,1 ,

' B0 HQX�,1 ,��LV�FUHDWHG�DXWRP DWLFDOO\ �LQ�$ �0 HQX��RSWLRQ��F��	 �G����( GLW�WR�&XVWRP L] H

' � B0 HQX�,1 ,
' � B0 HQX�,1 ,
' � B0 HQX�,1 ,
' � B0 HQX�,1 ,
' � B0 HQX�,1 ,
' � B0 HQX�,1 ,
' � B0 HQX�,1 ,

&UHDWHG�LQ�$�0 HQX��
&DQ�EH�5 HQDP HG
WR��' B0 ( 1 8 �,1 ,

<RX�FDQ�FKRRVH�2 SWLRQV����RU����&8 672 0 ,=( �' URS�' RZQ�/ LVW��* HW��>' B0 HQX�,1 ,@

8 VLQJ�' B0 HQX�,1 ,�' URS�GRZQ�OLVW�DOZD\ V�VRUWHG���
E\ �W\ SLQJ�ILUVW�OHWWHU�LW�ZLOO�MXP S�WR�UHOHYDQW�HQWULHV

1 RWH��* HW�KDV�SULRULW\ �RYHU�2 SWLRQV��
�L�H��LI�DQ�2 SWLRQ�LV�VHOHFWHG�DQG�\ RX
7LFN�* HW���WKH�2 SWLRQ�ZLOO�EH�GHVHOHFWHG

) LJXUH�� ���' �0 HQX�2 SWLRQV

) LJXUH�� $ ��
) LJXUH�� %��

� � ' ��0 HQX��« « « « « « « « « « « « « « « « « « « « « « « « ���

�6HH�SDJHV�� �� �

1 RWH��WKHQ�P XVW�EH
0 RYHG�WR�* 8 ,� �( ; (
/ RFDWLRQ

D��6HOHFW�2 SWLRQ��6HOHFW�&DP HUD�0 DNH��&OLFN�2 .

E��7LFN�* HW��6HOHFW�IURP �' B0 HQX�,1 ,�' URS�GRZ Q�/ LVW��6HOHFW�&DP HUD�0 DNH��&OLFN�2 .
RU

* HW

1 HZ�M�N

' B0 HQX�,1 ,

&8 672 0 ,=( &ORVH�Z KHQ�GRQH &DP HUDB0 DNH�,1 ,

&8 672 0 ,=(

' HIDXOW�7\ SHV�� ��- 3* ��&5 � ��1 ( ) ��' 1 * ��3( ) ��� ) 5 ��2 5 ) ��0 2 9 ��65 � �6HH�3DJH�� � �IRU�&XVWRP L] DWLRQ�
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9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

J�

' �0HQX
2SWLRQ

2XWSXW�' LUHFWRU\
����RU�) ROGHU

$OO�)' LOHV 2XWSXW�)) LOH�1DPLQJ
$GG

LWLR
QD

O�)
& LOH

6
% LQJ

OH�
)

& LOH

E�

F�

G�

H�

I. �

K�

L�

[

[

[

[
[

[

[

[

[

[
[

[

[

D� ��?0 HWD' DWD?

$SHUWXUHB�� �&DP HUD�0 DNH�/ � �7[ 7

,62 B�� �&DP HUD�0 DNH�/ � �7[ 7

) RFXVB0 RGHB�� �&DP HUD�0 DNH�/ � �7[ 7

3LFWXUHB6W\ OHB�� �&DP HUD�0 DNH�/ ��7[ 7

6KDUSQHVVB�� �&DP HUD�0 DNH�/ � �7[ 7

6KRRWLQJB0 RGHB�� �&DP HUD�0 DNH�/ � �7[ 7

9DOLGB$) B3RLQWVB�� �&DP HUD�0 DNH�/ � �7[ 7

: KLWHB%DODQFHB�� �&DP HUD�0 DNH�/ � �7[ 7

,62 B�� �&DP HUD�0 DNHB5 �7[ 7

) RFXVB0 RGHB�� �&DP HUD�0 DNHB5 �/ � �7[ 7

3LFWXUHB6W\ OHB�� �&DP HUD�0 DNHB5 �/ � �7[ 7

6KDUSQHVVB�� �&DP HUD�0 DNHB5 �7[ 7

6KRRWLQJB0 RGHB�� �&DP HUD�0 DNHB5 �/ � �7[ 7

9DOLGB$) B3RLQWVB�� �&DP HUD�0 DNHB5 �/ � �7[ 7

[

[

[

�/ ��LQGLFDWHV�/ LQH�QXPEHUV�&RXQW��IRU�HDFK�,PDJH�7\SH�IRXQG

��?0 HWD' DWD?

��?0 HWD' DWD?

��?0 HWD' DWD?

��?0 HWD' DWD?

��?0 HWD' DWD?

��?0 HWD' DWD?

��?0 HWD' DWD?

��?0 HWD' DWD?

/
; LQH

�1
XP

EH
UV

[
[

[
[

[

[

6KXWWHUB6SHHGB�� �&DP HUD�0 DNH�/ ��7[ 7
6KXWWHUB6SHHGB�� �&DP HUD�0 DNHB5 �/ � �7[ 7
6KXWWHUB6SHHGB�� �&DP HUD�0 DNHB5 �7[ 7

6
< HD

UFK
�$

OO

6
< XE

' LUH
FWR

ULH
V

$SHUWXUHB�� �&DP HUD�0 DNHB5 �/ � �7[ 7
$SHUWXUHB�� �&DP HUD�0 DNHB5 �7[ 7

,62 B�� �&DP HUD�0 DNHB5 �/ � �7[ 7

[
[

[
[

[
[

[
[

[
[

) RFXVB0 RGHB�� �&DP HUD�0 DNHB5 �7[ 7

[
[

[
[

[
[

[
[

[
[

[

[

[
[

[
[

[
[

[
[

[

[

[

[

: KLWHB%DODQFHB�� �&DP HUD�0 DNHB5 �/ ��7[ 7
: KLWHB%DODQFHB�� �&DP HUD�0 DNHB5 �7[ 7

9DOLGB$) B3RLQWVB�� �&DP HUD�0 DNHB5 �/ � �7[ 7

3LFWXUHB6W\ OHB�� �&DP HUD�0 DNHB5 �7[ 7

6KDUSQHVVB�� �&DP HUD�0 DNHB5 �/ ��7[ 7

6KRRWLQJB0 RGHB�� �&DP HUD�0 DNHB5 �7[ 7

5�LQGLFDWHV�5HFXUVLYH�VHDUFK�RI�DOO�6XE�' LUHFWRULHV

) LJXUH�� &���' �0 HQX�2 SWLRQ��* HW �' B0 ( 1 8 �,1 ,�2 SWLRQ�� �&DP HUD�0 DNH�� �7\ SH

6HDUFKHV�$OO�,P DJH�7\ SH�LQ�' LUHFWRU\ �IRU�³95 ' 2 IIVHẂ�IRU�,P DJHV�WDNHQ�ZLWK�³&DQRQ́�FDP HUD

' �0HQX
2SWLRQ

2XWSXW�' LUHFWRU\
$OO�)C LOHV 2XWSXW�)C LOH�1DPLQJ

6
< LQJ

O

H
)

D LOH
*E HW [ 95 ' 2 IIVHWB�� �&DP HUD�0 DNH�/ � �7[ 7��?0 HWD' DWD?

) RU�&RP SOHWH�2 SWLRQV�/ LVW
VHH�' B0 ( 1 8 �,1 ,��FRQWHQWV

( [ DP SOH [
/

F LQH

�1
XP

EH
UV

( [ DP SOH����* HW�2 SWLRQ

' �0 HQX���' HWDLOV�RI��2 XWSXW�) LOH�1 DP LQJ�FRQYHQWLRQ�IRU�HDFK�2 SWLRQ

M�
[
[

[ [
[

��?0 HWD' DWD?
7LP H=RQH&LW\ B�� �&DP HUD�0 DNH�/ � �7[ 7
7LP H=RQH&LW\ B�� �&DP HUD�0 DNHB5 �/ � �7[ 7
7LP H=RQH&LW\ B�� �&DP HUD�0 DNHB5 �7[ 7

N� ��?0 HWD' DWD?
[

[
7LP H=RQH&LW\ BDQGB7LP HB5 �7[ 7
7LP H=RQH&LW\ BDQGB7LP H�7[ 7

[
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9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� �� �( �0 HQX�2 SWLRQV

' �0 HQX�2 SWLRQ���� * HW!

� � ( ��0 HQX��« « « « « « « « « « « « « « « « « « « « « « « « ���

0 HVVDJH�FRP SOHWHG

) LJXUH�� '

DDB� � � �- 3* BRULJLQDODDB� � � �- 3*

%HIRUH�8 SGDWLQJ $IWHU�8 SGDWLQJ

�2 ULJLQDO�,P DJH�LV�5 HQDP HG�	 �VDYHG�

,P DJH�1 DP LQJ���2 SWLRQV�Q����T����( [ DP SOH

( [ LI7RRO�GRHV�PDNH�EDFNXS�ILOHV�ZKHQ�PRGLI\ LQJ�WKHP��E\ �DGGLQJ�� BRULJLQDO� ���WR�H[ LVWLQJ�ILOH�H[ WHQVLRQ

&8 672 0 ,=$ 7,2 1
<RX�FDQ�( GLW�KHUH

WR�FKDQJH�WR
6KXWWHU&RXQW�HWF�

' DWH�DQG�7LP H�HQWULHV�DUH
YDOLGDWHG���L�H��RQO\ �UHDO
' DWHV�7LP H�DFFHSWHG

7LP H�1 RZ ���' HIDXOW�
8 VHG�LQ�D���I� �Q����T�

7R�' D\ V�' DWH���' HIDXOW

&ORVH�Z KHQ�GRQH

�

�
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9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

H�J�����-3* B&UHDWH( TB�� � � � B� � B� � �B�� � B� � B� � �/ �7[W

>�\RX�&86720 ,=( ����VSHFLI\ ��PD[ �� � �7\SHV�@

�' DWH�� ��\ \ \ \BPPBGG �7LPH�� �KKBPPBVV

/ �LQGLFDWHV�/ LQH�QXPEHUV�IRU�HDFK�,PDJH�7\SH�IRXQG

&UHDWH( T������&UHDWH�' DWH�	 �7LPH�( TXDO�WR
&UHDWH/ H������&UHDWH�' DWH�	 �7LPH�/ HVV�WKDQ
&UHDWH* H�����&UHDWH�' DWH�	 �7LPH�* UHDWHU�WKDQ

0RGLI\ ( T������0RGLI\ �' DWH�	 �7LPH�( TXDO�WR
0RGLI\ / H������0RGLI\ �' DWH�	 �7LPH�/ HVV�WKDQ
0RGLI\ * H�����0RGLI\ �' DWH�	 �7LPH�* UHDWHU��WKDQ

) LOH�FRQWHQWV�LI�1 R�VHDUFK�GDWD�IRXQG�
[ [ �ILOHV�IDLOHG�FRQGLWLRQ
1 R��7\ SH��' DWD�) RXQG 5�LQGLFDWHV�5HFXUVLYH�VHDUFK�RI�DOO�6XE�' LUHFWRULHV

(G �0HQX
2SWLRQ 2XWSXW�)) LOH�1DPLQJ

D� ��?' DWHB7LPH?
0RG

LI
+ \ '

DWH
� 

H

[

[

' DWH
�	

I �7L
PH� 

H

[

[

[

[

E�

F�

G�

H�

I
J

�

' D
WH�

	
I �7L

PH��
/

' DWH
�	

I �7L
PH�!

1

0RG
LI

+ \ '
DWH

��
/

0RG
LI

+ \ '
DWH

�!
1

6
% LQJ

OH�
)

& LOH

[
[
[
[
[
[

&RXQW�) LOH,QGH[ ��W[72QO\ �$SSUR[LPDWH�YDOXH���SRVVLEOH
) LOH�,QGH[ �ZUDSDURXQG�"

J�

K�

L�

1DPH�� B7\SH�� ��$OOB' DQG7B7DJV��W[W

$OOB,PDJHVB$OOB' DQG7B7DJVB� �7\SH��W[W

��?' DWHB7LPH?

��?' DWHB7LPH?
��?' DWHB7LPH?

��?' DWHB7LPH?

��?' DWHB7LPH?
��?' DWHB7LPH?

��?' DWHB7LPH?

M�

N� 6KRRWLQJB,QIRB� �7\SH�/ �W[W

0RQWKB' D\B' DQG7B� �7\SH�/ �W[W

��?' DWHB7LPH?
��?' DWHB7LPH?

��?' DWHB7LPH?

&RXQW�6KXWWHU&RXQW��W[7

2XWS
XW

���6
% XE

' LUH
FWR

U\6
< HD

UFK
�$

OO

���6
< XE

' LUH
FWR

ULH
V

[ [

[

[

[

[

[

[

[

[

[

[

[

[
[
[
[
[
[

7\SH�� B&UHDWH( TB�' DWH�B�7LPH�/ �W[W

7\SH�� B&UHDWH/ HB�' DWH�B�7LPH�/ �W[W

7\SH�� B&UHDWH* HB�' DWH�B�7LPH�/ �W[W

7\SH�� B&UHDWH( TB5�' DWH�B�7LPH�/ �W[W

7\SH�� B&UHDWH/ HB5�' DWH�B�7LPH�/ �W[W

7\SH�� B&UHDWH* HB5�' DWH�B�7LPH�/ �W[W
7\SH�� B0RGLI\ ( TB�' DWH�B�7LPH�/ �W[W

7\SH�� B0RGLI\ / HB�' DWH�B�7LPH�/ �W[W

7\SH�� B0RGLI\ * HB�' DWH�B�7LPH�/ �W[W

7\SH�� B0RGLI\ ( TB5�' DWH�B�7LPH�/ �W[W
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&KDQJH�³) LOH�7\ SH�) LOWHÚ�WR� �) 0 7��WR�YLHZ�) 0 7��ILOHV

D��&OLFN�( ' ,7
E��&OLFN�) LOH
F��&OLFN�2 SHQ
G��&OLFN�* 8 ,� �,1 ,
H��&OLFN�2 N
( GLW�	 �6DYH

&OLFN
) LOH

&OLFN
2 SHQ

&OLFN
* 8 ,� �,1 ,

&OLFN�WR�JR�' LUHFW�WR�/ RFDWLRQ��$ XWR�/ LQN�

&OLFN�RQ�DQ\ ��,1 ,�) LOH�WR�JHW��&RXQW
���HOVH���,1 ,�) LOH�&RXQW� ��

&OLFN
2 N



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

<RX�FDQ�( GLW��� * 8 ,� �,1 ,! �) LOH��DQG�VHW�) LOWHUV�$ �- ��WR�\ RXU�SUHIHUUHG�,P DJH�7\ SHV

) LJXUH�� � %�������( GLW���&KDQJH��* 8 ,� �,1 ,�WR�\ RXU�UHTXLUHP HQWV

) LJXUH�� � &���6RUWHG�RXWSXW�ILOH�( [ DP SOH IRU�� &DQRQ� ' P N,,�- 3* ! ��� �7RWDO�7DJV� �� � �

&8 672 0 ,=$ 7,2 1 �FRQWLQXHG

1 RWH��7KHVH�) LOWHUV�$ �- �DUH�GHIDXOW�VHWWLQJV

$ OO�5 $ : �H[ FHSW��- 3*

&DQRQ
1LNRQ

$GREH�' LJLWDO�1HJDWLYW H
3M HQWD[
+DVVHOEODG
2O\ PSXV

6
X

RQ\
0RYW LH�)C LOHV

1LNRQ

0 2 9

0 LQLP XP �RI�� �6SDFH�UHTXLUHG�EHWZ HHQ�) LOWHU; �DQG�- 3* �HWF�



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � ���) LOH�%URZVH�( [ DP SOH

) LJXUH�� � $ ���6HOHFW�³7H[ W�) LOH́ �WR�%URZVH�( [ DP SOH

&OLFN�( [ LI7RRO�+LVWRU\ �WR�JR�GLUHFW�WR�/ RFDWLRQ

&OLFN�³7H[ W�) LOHV́ �WR�JR�GLUHFW�WR�� / DVW�/ RFDWLRQ�XVHG��WR�SURFHVV�,P DJH�' DWD! ��

1 RWH��LI�\ RX�KDYH��MXVW�ODXQFKHG�WKH�SURJUDP �IROORZHG�E\ �%URZVH�LW�ZLOO�GHIDXOW�WR��5 RRW���&�?

� � � %URZVHU����9LHZ�) LOH�&RQWHQWV���1 2 7�IRU�YLHZLQJ�,P DJHV�« « « ��

&OLFN�WR�JR�' LUHFW�WR�/ RFDWLRQ��$ XWR�/ LQN�

&OLFN�RQ�DQ\ ��7[ W�) LOH�WR�JHW��&RXQW
���HOVH���7[ W�) LOH�&RXQW� ��



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � %����1 RUP DO�%URZVH�: LQGRZ���9LHZ�( [ DP SOH

) LJXUH�� � &����%URZVH�: LQGRZ����+H[ �9LHZ��( [ DP SOH



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � ' ����( GLW�: LQGRZ���1 RUP DO�2 XWSXW���$ �0 HQX���2 SWLRQ�E����6RUWHG�( [ DP SOH

7DJ�� � ���� ���,37&�� �,QWHUQDWLRQDO�3KRWRJUDSKLF�7HOHFRP P XQLFDWLRQV�&RXQFLO

� � $ �0 HQX���2 SWLRQ�E����6RUWHG�* 8 ,� �2 XWSXW�( [ DP SOH« « « �



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � ( ������( [ DP SOH���1 RUP DO�2 XWSXW�$�0 HQX��2 SWLRQ�G���) RUP DW�&�' B$LG�W[ W

) LJXUH�� � ) ������( [ DP SOH���1 RUP DO�2 XWSXW�$�0 HQX��2 SWLRQ�F���' B0 HQX�,1 ,

%RWK�DUH�( [ DP SOHV�WKDW�FRXOG�EH�XVHG�WR�KHOS�&8 672 0 ,=( �* 8 ,� �GHSHQGLQJ�RQ�\ RXU�UHTXLUHP HQWV



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � ������( QG�VHFWLRQ�RI�ILOH����$9$,/ $%/ ( B7$* B1 $0 ( 6 �� � � � � �7; 7

IRU�&�0 HQX�2 SWLRQ�E� 6HH�SDJH�� �

� � &�0 HQX���7RWDO�$��=��� ��� �6WDWLVWLFV�( [ DP SOH« « « �³) RU�$YDLODEOH�7DJV́

( [ DP SOH���6WDWLVWLFV�$YDLODEOH�7DJ�1 DP HV�� � � � � �IRU�( [ LI7RRO�9HUVLRQ�� �� �

6WDWLVWLFV�$YDLODEOH�7DJ�1 DP HV�� � � � � �IRU�( [ LI7RRO�9HUVLRQ�� �� �

L�H����DQ��DGGLWLRQDO��� � � ��$ YDLODEOH�7DJ�1 DP HV



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � ������6KRUW&XW�0 HQX�>2 SWLRQV�� � �� � �&XVWRP L] DWLRQ�@

� � 6KRUWFXW��0 HQX������>�( [ LI7RRO�) HDWXUH�@

8 VHG�IRU�6KRUW&XW�0 HQX�2 SWLRQV�� ��� ��� ��� ��� ��� � ��� � ��� � ��� � ��� � ���RQO\ �� �62 5 7( ' ���$V�2 XWSXW

) LJXUH�� � $ ���) LHOG�2 SWLRQV�� �$OO�) LHOGV�2 XWSXW ) LJXUH�� � %���) LHOG�2 SWLRQV�� �2 QO\ �&KHFNHG�2 XWSXW

KWWS���ZZZ�VQR�SK\ �TXHHQVX�FD�aSKLO�H[ LIWRRO�7DJ1 DP HV�6KRUWFXWV�KWP O

&8 672 0 ,=(
' URS�' RZQ�/ LVW��

) LOH�0 \ B&RQILJ�FIJ
6HH�SDJHV�� � � � �

' URS�' RZQ�/ LVW��
) LOH�2 XWSXW�7\ SH

� �1 HZ
2 SWLRQV



$QG\ 4 XLQODQ# HLUFRP �QHW

3DJH�� � � � � �
��� ������� �
	

���
�� ����
	 �����������
	 ����� � �

��

�

�
� ��� �������

$QGUHZ�4 XLQODQ

� � �� � � � � � � $

* 8 ,� �$SSHQGL[ ��

���
����� ����"!�# � $ �

9HUVLRQ�� ��$QG\ 4 XLQODQ# HLUFRP �QHW

) LJXUH�� � ������( ' ,7�ILOH�³0 \ BFRQILJ�FIJ´���WR�FXVWRP L] H�DQG�DGG�\ RXU�SUHIHUUHG�6KRUW&XWV

D���&OLFN�( ' ,7�EXWWRQ�RQ�P DLQ�0 HQX E���&OLFN�2 SHQ

) LJXUH�� � �����&8 672 0 ,=$7,2 1 ���( ' ,7�ILOH�³0 \ BFRQILJ�FIJ´���VHOHFWLRQ�SURFHVV

1 RWH�����) LOH�³ 0 \ BFRQILJ�FIJ ´ ���0 8 67�EH�SODFHG�Z KHUH�( [ LI7RRO�H[ H��LV�ORFDWHG�RU�LQ�WKH
' ,5 HFWRU\ �Z KHUH�\ RX�Z DQW�WR�XVH�LW���* 8 ,� �9HUVLRQ�� �� �RQZ DUGV�Z LOO�SODFH�LW
Z LWK�( [ LI7RRO�H[ H

I�
&OLFN�2 .

H�
&OLFN�RQ�) LOH���
0 \ BFRQILJ�FIJ

F�
6HOHFW�7\ SH�) LOWHU���LV

$XWRP DWLF�IRU
0 <B&RQILJ�&) *

G�
&OLFN�RQ���

0 \ B&RQILJ�&) *

&OLFN�WR�JR�' LUHFW�WR�/ RFDWLRQ��$ XWR�/ LQN�

: ,1 ' 2 : 6
' ,5 HFWRU\

1 RWH���%HFDXVH�0 \ B&RQILJ�FIJ�LV�ORFDWHG�LQ�: ,1 ' 2 : 6 �' LUHFWRU\ �WKH�³ ) LOH�7\ SH�) LOWHÚ �LV
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� � I U� � � � � +DVVHOEODG� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� DUZ� � � � � 6RQ\ � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW� I RU� $OSKD� GHYLFHV�
� ED\ � � � � � &DVLR� ' LJLWDO� &DPHUD� 5DZ� ) LOH� ) RUPDW�
� EPT� � � � � 1X&RUH� 5DZ� , PDJH� ) LOH�

� � FDS� � � � � � 3KDVH� 2QH� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� FLQH� � � � � 3KDQWRP� 6RI WZDUH� 5DZ� , PDJH� ) LOH�
� FU� � � � � � &DQRQ� ' LJLWDO� &DPHUD� 5$: � , PDJH� ) RUPDW� YHUVLRQ� � � � �

7KHVH� LPDJHV� DUH� EDVHG� RQ� WKH� 7, ) ) � LPDJH� VWDQGDUG�
� FUZ� � � � � &DQRQ� ' LJLWDO� &DPHUD� 5$: � , PDJH� ) RUPDW� YHUVLRQ� � � � �
� FV� � � � � � &DSWXUH� 6KRS� 5DZ� , PDJH� ) LOH�
� GF� � � � � � . RGDN� ' &� � � ' LJLWDO� &DPHUD� ) LOH�
� GFU� � � � � . RGDN� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW� I RU� WKHVH� PRGHOV� � . RGDN� ' 6&� 3UR

� 6/ 5� F� � . RGDN� ' 6&� 3UR� 6/ 5� Q� � . RGDN� ' 6&� 3UR� � � 1� � . RGDN� ' 6&� 352� � � Q[ �
� GQJ� � � � � $GREH� ' LJLWDO� 1HJDWLYH� � ' 1* � LV� SXEOLFO\ � DYDLODEOH� DUFKLYDO� I RUPDW� I RU

� WKH� UDZ� I LOHV� JHQHUDWHG� E\ � GLJLWDO� FDPHUDV� � %\ � DGGUHVVLQJ� WKH� ODFN
RI � DQ� RSHQ� VWDQGDUG� I RU� WKH� UDZ� I LOHV� FUHDWHG� E\ � LQGLYLGXDO� FDPHUD
� PRGHOV� � ' 1* � KHOSV� HQVXUH� WKDW� SKRWRJUDSKHUV� ZLOO� EH� DEOH� WR� DFFHVV
� WKHLU� I LOHV� LQ� WKH� I XWXUH�

� � GUI � � � � � � . RGDN� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� � GVF� � � � � � . RGDN� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�

� HUI � � � � � ( SVRQ� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� I I I � � � � � , PDFRQ� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� TWN� � � � � $SSOH� 4XLFNWDNH� � � � � � � � � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� KGU� � � � � / HDI � 5DZ� , PDJH� ) LOH�
� LD� � � � � � 6LQDU� 5DZ� , PDJH� ) LOH�

� � LLT� � � � � � 3KDVH� 2QH� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� N� � � � � � � . RGDN� ' &� � � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� NF� � � � � � . RGDN� ' &6� � � � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� NGF� � � � � . RGDN� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� PGF� � � � � 0LQROWD� 5' � � � � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� PHI � � � � � 0DPL\ D� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� PRV� � � � � 0DPL\ D� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� PUZ� � � � � 0LQROWD� ' LPDJH� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� QHI � � � � � 1LNRQ� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� QUZ� � � � � 1LNRQ� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� RUI � � � � � 2O\ PSXV� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� SHI � � � � � 3HQWD[ � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�

� � SW[ � � � � � � 3HQWD[ � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� S[ Q� � � � � / RJLWHFK� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� UDI � � � � � ) XML� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� UDZ� � � � � 3DQDVRQLF� ' LJLWDO� &DPHUD� , PDJH� ) RUPDW�
� UGF� � � � � ' LJLWDO� ) RWR� 0DNHU� 5DZ� , PDJH� ) LOH�
� UZO� � � � � / HLFD� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� UZ� � � � � � 3DQDVRQLF� / ; � � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�

� � UZ] � � � � � � 5DZ] RU� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� VU� � � � � � 6RQ\ � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW�
� VUI � � � � � 6RQ\ � ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW� I RU� ' 6&� ) � � � � � � PHJDSL[ HO

GLJLWDO� FDPHUD� RU� 6RQ\ � ' 6&� 5�
� VUZ� � � � � � � 6DPQVXQJ� 5DZ� , PDJH� ) RUPDW�
� VWL� � � � � 6LQDU� &DSWXUH� 6KRS� 5DZ� , PDJH� ) LOH�
� [ � I � � � � � 6LJPD� ' LJLWDO� &DPHUD� 5DZ� , PDJH� ) RUPDW� I RU� GHYLFHV� EDVHG� RQ

) RYHRQ� ; � � GLUHFW� LPDJH� VHQVRU�
� VWL� � � � � 6LQDU� &DSWXUH� 6KRS� 5DZ� , PDJH� ) LOH�

KWWS���DSL�NGH�RUJ�� �[ �DSL�NGHJUDSKLFV�DSLGRFV�OLEV�OLENGFUDZ�OLENGFUDZ�KWP O�UDZILOHVB� KBVRXUFH�KWP O

,QIRUP DWLRQ�IURP �DERYH�ZHE�VLWH

� � / LVW�RI�SRVVLEOH�5 $: �ILOH�( [ WHQVLRQV��� � �

�WLI���³�������7DJJHG�,P DJH�) LOH�) RUP DW����7,) ) �
�WLII���³�������7DJJHG�,P DJH�) LOH�) RUP DW����7,) ) �

7KH�7, ) ) �IRUP DW�FDQ�KDQGOH�FRORU�GHSWKV�UDQJLQJ�IURP �� �ELW�WR�� � �ELW�

KWWSV���SDUWQHUV�DGREH�FRP �SXEOLF�GHYHORSHU�HQ�WLII�7,) ) � �SGI
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���2SWLRQV���4 � 7DJ1DPHB* URXS1DPH�7[7 ��$OO�7DJV��a� � � �� �) LOHV�[

0XOW
LSO

H�)
& LOH

V

���2SWLRQV���: � ��?1DPHB* URXS� B7DJV?[

���2SWLRQV��� �

���2SWLRQV��� �

���2SWLRQV��� �

���2SWLRQV��� �

���2SWLRQV��� �

���2SWLRQV��� �

[

[

[

[

[

[

* URXS1DPHB7DJ1DPH�7[7 ��$OO�7DJV��a� � � �� �) LOHV�

��?1DPHB* URXS� B7DJV?

��?1DPHB7DJVB* URXS� ?

��?$SSHQGHGB* URXSB7DJV?

��?$SSHQGHGB7DJVB* URXS?

* URXS1DPHB7DJ1DPH�7[7�$SSHQGHG�a� � � � ) LOHV�

7DJ1DPHB* URXS1DPH�7[7�$SSHQGHG��a� � � � ) LOHV�

* URXS1DPHB7DJ1DPH�7[7 ��$OO�7DJV��a� � � �� �) LOHV�

7DJ1DPHB* URXS1DPH�7[7 ��$OO�7DJV��a� � � �� �) LOHV�

��?7KXPEBDQGB3UHYLHZ?

��?7KXPEBDQGB3UHYLHZ?

1DPHB3UHYLHZ,PDJHBIURP�] ] ] ��-3* �����a�� �0HJ�
1DPHB7KXPE1DLOPDJHBIURP�] ] ] ��-3* ����a� � N�
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