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INFORMA TION
U-VBR U-VBR

S-VBR S-VBR

C-VBR

F-VBR

F-VBR: Feedback VBR - Network state information is passed on to the encoder

C-VBR: Constrained VBR - The encoder adjusts is output to meet UNI-specified constraints

S-VBR: Shaped VBR - Output of encoder is shaped before transmission, encoder not affected

U-VBR: Unconstrained VBR - Open-loop encoder, no interaction with network

NETWORKVIDEO UNIT

��A[CdYD>@6�Ó 	��VA ´-69>@6
BH8�8g\HI-6
P�<�e�T�m�n�8O>LJ�BSP@M�AWP@P@A[<dBNbc<dB#P@AWRD69>@6
RXAWBN8@¤SA%P­I#JKI-69>
4 �k�¸TVm�n ¤SJ�P�A%BSRD69I-6
BSRD6
BH8@Z[\
<�I-69>LJK8@AWBDCV6
BSbc<hRD69>�J�B#R �757¢�4hGH�¸T�m�n®ZWAWBD?hP�8@¤S6�µ#Yh´-69>f:QA[8@¤�8@¤D6 ��5Q¢�PO<^8@¤SJK8�P@¤SJKI#AWBSC�b9J�BNµ-6�I-69>@el<�>LMN6
R
µ#YD8=A[8�RD<H6
P=BD<�8�J�´-6
bc8=8@¤S676
BSbc<hRD69>
4 ��BSRD69>k·��¸TVm�n��h8@¤D6�6
BSbc<.RS69>=8@JK?�6
P�A%B18O<�J�b9bc<dYSBH8=µ-<�8@¤iµ#Yh´-69>�PO8@JK8O6
J�BSRFbc<dBSPO8O>�J�AWB18@P�A%MNI-<dPO6
R�µ.\j8@¤D6 ��5Q¢�8O<�6
BSbc<.RS6�8@¤S6VA%BDI#YD8=RSJK8@Jh4 ��AWBSJ�ZWZW\��HYSBSRS69> �!�¸TVm=n �D8@¤D6V6
BSbc<hRD69>
¤SJ�PkJ�Z%Z�8@¤D6_AWBSe�<�>LM�JK8@A[<dBUAWBF8@¤D6³·=�¸T�m�n¹MN<.RS6_J�BSR�AWBUJ�R#RSA[8@A[<dBU¤SJ�P7J�b9bc6
P@P78O<je�696
RSµ#J�b@?U<dBU8@¤S6_b9YD>@>@6
BH8
PO8@JK8O6�<�e!8@¤D6�BD698;:=<�>@?�4

el<�>^6
�HYSAWo�J�Z[6
BH8^�HY#J�ZWA[8;\�4 � ¤SAWZ[6³8@¤D6
PO6NI-<�8O6
BH8@AWJ�ZfJ�RDoKJ�B18@JKC�6
P_:�69>@6j¤S6
J
ohAWZ[\�6
MNI�¤SJ�P@A[²96
R AWB�6
JK>LZW\�I#J�bL?�698
ohAWRD69<FI#JKI-69>LP��¬e$YD>@8@¤S69>�>L6
PO6
JK>LbL¤ ¤SJ�P^P@¤D<0:QB 8@¤SJK8+BS<�RD6
P@A[CdB b9J�B M�J��hAWM�A[²96�8@¤D6
M P@AWM³YSZ[8@J�BS69<dYSP@Z[\�4 � 6
>@69el69>�8O<³8@¤D6�J�RDo�J�BH8@JKC�6
P�¤D69>@6�J�P�MN698O>LAWb9P��Hµ-6
b9J�YSPO6�8@¤D69\jb9J�B�µ-6�YSPO6
Rj8O<�MN6
J�P@YS>@6Q8@¤D6VRD69C�>@696�8O<³:Q¤SAWb�¤�J
POI-6
b9A&#�b^RS6
P@A[CdB�J�b�¤SA[69o�6
PVA[8@P�C�<dJ�ZWP
4�� bc6
BH8O>LJ�Z�8@¤D6
MN6_<�e�8@¤SA%P�I#JKI-69>7AWPk8O<�6c�hI#Z[<�>@6+8@¤S6+8O>LJ�RD6c�¸<K´�P7J�Mj<dBDC

8@¤D6
PO6�J�RDoKJ�BH8@JKC�6
Pfe�<�>�8@¤D6�RSA[´�69>@6
BH8xT�m�n¶8g\HI-6
P94��k¤D69>@69el<�>@6��dAWBNG.6
bc8@A[<dBj~7:=6�CdA[o�6=JVRD698@J�A%Z[6
R³6c�.I#Z%J�BSJK8@A[<dB
<�e�8@¤D6
PO6+MN698O>�AWb9P94

·�ZW6
JK>LZ[\���JU·=<dBSP@8@J�B18Vm�A[87n7JK8O6 �¸·�m=n ��8O>�J�BSP@MjAWPLP@A[<dB�MN<hRD6���µ-6
b9J�YSPO6_<�e�A[8@PkIS>L6
RSAWbc8@JKµ#Z[6_8O>LJ��Xb�I#JK8 �
8O69>LBSP��hM�JK?�6
P�8@¤D6V8@J�PO?�<�exBD698;:=<�>@?FMjJ�BSJKC�6
MN6
BH8�6
J�P@A[69> �hJ�ZW8@¤D<dYDCd¤FA[8�J�ZWPO<³IS>@6
b9ZWY#RD6
P�CdJ�A%BFo.AWJ³PO8@JK8@AWP@8@AWb9J�Z
M³YSZ[8@A[I#ZW6c�hAWBSCD4 �#YD>@8@¤D69>���8@¤D6�·�m�n MN<hRD6NAWP^BD<�8V:�6
Z%ZxM�JK8@bL¤D6
R�8O<U8@¤D6NAWBS¤D69>@6
BH8@Z[\�TVm�n bL¤#JK>LJ�bc8O69>LAWPO8@A%b9P

<�e�bc<hRD6
RXo.AWRS69<D4 � <�:=69o�69>��#AW8�AWP�RSA �Xb9YSZW8­8O<³PLYDISI-<�>@8­C�<.<.Ri�.YSJ�ZWA[8g\No.AWRS69<�YSP@A%BDC+TVm=n 8O>�J�BSPOI-<�>@8�:7A[8@¤D<dYD8
8@¤D6�BD698;:=<�>@?�IS>@<�ohAWRSA%BDCjel696
RDµ#J�b@?�8O<F8@¤D6³P@<dYD>Lbc6³<�>^IS>@<�ohAWRSA%BDCj6
BSRh�¸8O<K�¸6
B#R�RS6
ZWJ
\�J�B#R�Z[<dPLP7CdY#JK>LJ�B18O696
P � 4

� 6�A�?0lO<
]�:=<
<
:=K%lyK
D�j�: H�B�KsK,j�BGA o�8�?
lOlOBGmd<@> :TIC8OK0q;I <
qOo�8 D�B�B7H;XO?0o�t :=< P-K%<
<
:=X;mdB0W4?0<pH;B�]�K0lO<!I
A�?,ICB7H X�Z m=:dj%B\j�:dH�B�Ks]uq;mTIC:do�?0<!IC<

�



�k¤D69>L69e�<�>@6���:�6�:QAWZWZ�bc<dB#P@AWRD69> �Q� �-G.� ��J�BSR�·��¸T�m�n¹:QA[8@¤�8O>LJ�BSPOI-<�>@8k8@¤#JK8QIS>@<0o.A%RD6
P�µ-<dYSBSRSPk<dB�RD6
ZWJ�\�J�BSR

Z[<dP@P �l6�4 CD4 �xn����¸TVm�n¦el<�>_�f�k� � ¡�� �VJ�BSR �!�¸TVm�n¦:QAW8@¤�8O>LJ�BSPOI-<�>@8^8@¤SJK8^I#>@<�ohAWRD6
PV6c�hI#ZWAWb9AW8 �¸>LJK8O6Ne�696
RSµ#J�b@?

�l6�4 C ����m�n el<�>Q�f�k� ��4
�k¤#AWP_I�JKI�69>�AWP�<dYD8@ZWAWBS6
R J�P³el<dZWZ[<�:7P94�¢£B¶G.6
bc8@A[<dB¶3��­:=6URD6
P@bc>LA[µ-6j8@¤S6FBS<�8@A[<dB <�eQ�HY#J�ZWA[8;\ <�e�PO69>@ohAWbc6��

µ-<�8@¤Nel>@<dM 8@¤D67BD698;:=<�>@?jJ�BSR�8@¤D6kohAWRD69<+ohA[69:kI-<dAWBH894�G.6
bc8@AW<dBX~+RS6$#�BD6
Pf8@¤D6Q8@¤D>@696kI-<�8O6
BH8@AWJ�Z#J�RDoKJ�BH8@JKC�6
P�<�e
oKJK>LAWJKµ#Z[6^µ�A[8 �¸>LJK8O6+8O>LJ�B#P@MjAWP@PLA[<dBF<�efo.A%RD69<D4�G.6
bc8@AW<dB��Xbc<dB#P@AWRD69>LPk8@¤D6_MN<hRD6
ZWPkJ�o�J�A%ZWJKµ#Z[6+el<�>Qb�¤SJK>LJ�bc8O69>LA[²
A%BDC

ohAWRD69<�PO<dYS>Lbc6
P94kG.6
bc8@A[<dBSP����-����J�BSR�����bc<dBSP@AWRD69> �k�¸TVm�n��¬GH�¸T�m�n �#J�BSR�·=�¸T�m�n���>@6
POI-6
bc8@A[o�6
Z[\�4kG.6
bc8@A[<dB�¡
IS>@6
P@6
B18@P�8@¤D6�8O>LJ�RD6c�¸<K´�P�µ�698g:�696
Bi8@¤D6
P@678@¤D>L696�MN<hRD6
P�8@¤D>@<dYDCd¤iJ�BX6c�hJ�MNI�Z[67µ�J�PO6
R�<dBX<dYD>�bc<.R#AWBDC_6c�hI-69>LA �

MN6
BH8@P94=G.6
bc8@AW<dBSPk`�RSAWP@b9Y#P@PO6
P �!�¸T�m�n J�B#R�G.6
bc8@A[<dB�Ó9rjbc<dBSb9Z%YSRD6
P=:QA[8@¤UPO<dMj6^<�µ#PO69>@oKJK8@A[<dBSP�JKµ-<dYD8�e$YD8@YD>@6
>@6
PO6
JK>�bL¤�J�B#R�RD6
P@bc>LAWµ�6
P�PO<dMj6+<�8@¤D69>7JKI#I#ZWAWb9JK8@A[<dB#P�8@¤#JK8Qb9J�B�µ-6
BD6$##8�el>@<dM]oKJK>LAWJKµ#ZW6^µ#A[8 �¸>LJK8O6^ohAWRD69<D4

� � ����� 
 ��� �	��
_� �
�%
 �f�

EVYSJ�Z%A[8;\F<�e�G.69>@ohAWbc6 �¸E�<HG ��A%PQJjI-<�I#Y#ZWJK>k8O69>LM AWB�8@¤S6�BD698g:�<�>@?hAWBDCiZWA[8O69>LJK8@YS>@6+8@¤SJK8VAWPQbc<dM�MN<dBSZ[\UYSPO6
R�8O<

bL¤#JK>LJ�bc8O69>LA[²96=MjJ�B1\V8g\HI-6
P¬<�e �OPO69>Lo.AWbc6
P ����AWB#b9ZWYSRSAWBSC�el<�>�6c�DJ�MNI#Z[6­BD<dBD�¸>@6
J�Z �¸8@AWMN6f8O>�J�BSP@MjAWPLP@A[<dB^JKISI#Z%AWb9JK8@A[<dBSP
P@YSb�¤_J�P�#�Z[6f8O>LJ�BSP@e�69>
4x��\.I#AWb9J�Z1MN698O>LAWb9P!YSPO6
R^el<�>�E�<HG+MjJ
\^AWB#b9ZWYSRD6�8@¤D6�J�o�J�A%ZWJKµ#Z[6­µ�J�BSRD:QAWRS8@¤��98@¤D6�JKµ#P@<dZWYD8O6
RD6
ZWJ�\��S8@¤D6+bc6
ZWZ�RD6
ZWJ
\ioKJK>LAWJK8@A[<dB��¸·��kT �kJ�BSRF8@¤D6_bc6
ZWZ�ZW<dP@P�>LJK8O6
P94�·�Z[6
JK>LZ[\��DA[8�:=<dYSZWRFµ-6^RD6
P@AW>LJKµ#Z[6V8O<�¤SJ�o�6
:�J
\hPQ<�e�8O>LJ�BSPLZWJK8@AWBDCN8@¤D6
P@6_Z[<�:=69>7ZW69o�6
Z¬BD698;:=<�>@?hAWBDCjI�JK>LJ�MN698O69>LP�AWBH8O<N8@¤D6_�.YSJ�ZWA[8g\iMN6
J�PLYD>@6
Pk8@¤#JK8Qb9J�B�µ-6

MN<�>@6_>@6
J�RSAWZ[\XJKISIS>@6
b9AWJK8O6
R�µH\F8@¤D6^6
BSR�YSPO69>LP94

�D<�>�#�Z[6i8O>LJ�BSPOel69>LP³<�> � � � JKISI#ZWAWb9JK8@AW<dBSP_8@¤#AWP³8O>LJ�BSP@ZWJK8@AW<dB A%P³A%B e$J�bc8N>@6
ZWJK8@AWo�6
Z[\�PO8O>LJ�AWCd¤18Oel<�>@:�JK>LR��
P@AWB#bc6�8@¤D6i6
BSR YSPO69>�:QAWZWZ�MN<dPO8@Z[\ µ-6XA%B18O69>@6
P@8O6
R A%B�8@¤D6FRD6
ZWJ�\ >@6
�.YSA[>@6
R�8O<�bc<dMjI#Z[698O6F8@¤D6i8O>LJ�BSPOel69>
4 �S<�>

6c�DJ�MNI#Z[6��-CdA[o�6
B�JFMjJ��DAWM�Y#M©µ#J�B#RD:QAWRD8@¤��#>@<dYSB#Rh�¸8O>LA[I�8@A%MN6
P���J�BSR�8@¤D6�bc6
ZWZ�Z[<dP@P�>LJK8O6
P�<�e�JFbc69>@8@J�AWB�ZWA%BD? �
<dBD6³b9J�B�RD698O69>�MjAWBD6+8g\HI�AWb9J�Z�<0o�69>LJ�ZWZ!8O>LJ�BSP@M�AWP@P@A[<dBF8@A%MN6
PQel<�>7J�B�el8OI�8O>LJ�B#POe�69>�4=¢£8Q:=<dYSZWR�8@¤D6
B�µ-6�6
J�PO\U8O<

IS>@6
R#AWbc8�8@¤D6_YSPO69> � P �OJ�P@PO6
P@PLMN6
B18 ��<�e!8@¤S6_�HY#J�ZWA[8;\X<�e�8@¤D6^6
BSRh�¸8O<K�¸6
BSR�PO69>@ohAWbc6�4

EVY#J�ZWA[8;\�J�P@PO6
P@P@Mj6
B18+AWPVe$JK>+MN<�>@6Nbc<dMNI�ZWAWb9JK8O6
R�:Q¤D6
B AW8�bc<dMN6
P_8O<U>@6
J�Z �¸8@AWMj6³8O>�J�BSP@MjAWPLP@A[<dB�<�e�ohAWRD69<D4

�VA[o�6
B�8@¤D6+P@J�MN6+<�µ � 6
bc8@A[o�6_<�e�Mj6
J�P@YD>LAWBSC�8@¤D6��HYSJ�Z%A[8;\X<�µ#PO69>@o�6
RUµ.\i8@¤D6_YSPO69> �SA[8�µ�6
bc<dMj6
PQb9Z[6
JK>k8@¤#JK8k8@¤D6
6
BSRF�.YSJ�ZWA[8g\jAWP�MN6
J�P@YD>@6
RFBD<�8 �@YSPO8=µH\�RS6
ZWJ
\ �le�<�>�6c�DJ�MNI#Z[6�8@¤D6V>@<dYSBSRD�¸8O>LA[IXRS6
ZWJ
\�A%BXJ³ohAWRD69<hbc<dBDe�69>L6
BSb9AWBDC
JKISI#Z%AWb9JK8@A[<dB �Qµ#YD8+J�Z%PO<�µ.\�8@¤S6�RD6
bc<hRD6
R ohAWRD69<��.YSJ�ZWA[8g\�4X�k¤D6N6
B#bc<.RD6
R o.AWRS69<��HY#J�ZWA[8;\�AWP^bc<dMNI�Z[698O6
Z[\ RD6c�
8O69>LMjA%BD6
RiµH\X8@¤D6^o.A%RD69<�6
BSbc<.RS69>kJ�BSRUA[8@P=I#JK>LJ�MN698O69>7PO6
Z[6
bc8@A[<dB��$�.YSJ�BH8@A[²969>��Sel>LJ�MN6V>@6
PO<dZ%YD8@A[<dB��hJ�BSRFel>LJ�MN6
K,j�BGA$IC8;B��.l�ICBGAClOBGI7v [LK7>9BGj�BGA7W,IC8OBNACB�<
qOmTIC:=lOn j�: H�B�K���qO?0m=:TI�ZJo7?
lOl;K0I X-BS?0<$8;:dn08u?
< :=lu? n%qO?
A�?0l�ICB�B�HJI
A�?
lO<
]�:=<
<
:=K%lRB�l�j�:TACK0lO]�B�l�I7W
<
:=lOo�BNIC8OB+j�:dH�B�KpBGlOo�K�H�:dl;nL?
m=n%K0AC:TIC8;] 8�?0<'ICKpX-B+]^?%H;B�ACK%X;qO<!I$ICKp?0m=]�K0<!I o�BGA
I�?
:dlroE8O?0l;lOB�m�m=K%<
<
BG<��i?0l�H\IC8�qO<'X-K0IC8Rj�:dH�B�K���qO?0m=:TI�Z
?0lOH o�K0]�P;ACB�<
<
:=K0l D(?
oGICK0AC< <
q��4BGA��Ev

¡



>LJK8O6(�"��:Q¤#AWZ[6U8@¤D6�RS6
bc<.RD6
R}o.A%RD69<��.YSJ�ZWA[8g\ RD69I-6
BSR#PjBD<�8j<dBSZW\ <dB®8@¤D6�P@J�Mj6�6
BSbc<hRD69>�I�JK>LJ�MN698O69>XP@6
Z[6
b'�
8@A[<dB��Dµ�YD8kJ�ZWPO<N<dBU8@¤S6+BD698;:=<�>@?hAWBDCXE�<HGiI�JK>LJ�MN698O69>LP �$BD698;:=<�>@?URD6
ZWJ�\��#bc6
ZWZ¬Z[<dPLP��DJ�BSR�bc6
ZWZ¬RS6
ZWJ
\io�JK>�AWJK8@A[<dB
�¸·���T�� ��4

����� ���	��

������������������������� �!�	�"�#�%$&� ��')(*��'��#����+�� ,��-�/.

¢ BX8@¤#AWP=I#JKI-69>��h:�6^J�P@P@Y#MN6V8@¤SJK8�8@¤D6^J
oKJ�AWZWJKµ#ZW6�µ�J�BSRD:QAWRS8@¤��HJ�Z[<dBSC³:7A[8@¤XBS698;:=<�>@?iRS6
ZWJ
\��Sbc6
ZWZ�ZW<dP@P�J�BSRUbc6
ZWZ
RD6
ZWJ�\�oKJK>LAWJK8@A[<dB��¬b9J�B�µ�6NBD69C�<�8@A%JK8O6
R µ-698;:=696
B YSPO69>+J�BSR�BD698g:�<�>L?�JK8^8@¤D6jP@8@JK>@8^<�e�bc<dBSBS6
bc8@A[<dB�4 � 6jJ�ZWPO<
J�P@P@Y#MN6V8@¤SJK8k:QA[8@¤FJKISI#>@<�IS>LAWJK8O6^J�RSM�AWP@P@A[<dBibc<dBH8O>@<dZ¬J�BSRFI-<dZWAWb9A%BDC�8@¤S6
PO6^I#JK>LJ�MN698O69>�Pkb9J�BUµ-6VCdYSJK>LJ�BH8O696
R�4

�D<�>=J^CdA[o�6
BNµ#J�B#RD:QAWRD8@¤³:=6QBD<0:}RSAWP@b9Y#P@Pf¤D<�:®8@¤D6kBD698g:�<�>@?hAWBDC�E�<HG³I#JK>LJ�Mj698O69>LP­J�´-6
bc8�8@¤D6kohAWRD69<+�.YSJ�ZWAW8;\�4

57698;:=<�>@?H�¸µ#J�PO6
R�RD6
ZWJ
\FAWP�8O>L6
JK8O6
R�o�69>@\iµS>LA[6$)�\XAWB�G.6
bc8@AW<dB�~.4a3.4��k¤S6^I�69>�bc6
A[o�6
RU�HY#J�ZWA[8;\i<�e�AWB18O69>�J�bc8@A[o�6
ohAWRD69<�JKISI#Z%AWb9JK8@A[<dBSP^b9J�B RD69C�>LJ�RD6�RS>LJ�MjJK8@AWb9J�ZWZW\�:Q¤D6
B 8@¤D6N>@<dYSBSRD�¸8O>LA[I RD6
ZWJ�\.P�AWBSbc>@6
J�PO6��xJ�Z[8@¤D<dYDCd¤�RD6
ZWJ
\
RD<.6
PkBD<�8QBS<�8@AWbc6
JKµ#Z[\FJ�´�6
bc8Q8@¤D6_�.YSJ�ZWA[8g\X<�e�JKISI#ZWA%b9JK8@A[<dBSP�:QA[8@¤F<dBS6c�¸:=J�\U8O>LJ�BSP@MjA%P@P@A[<dB�4

�k¤S6+AWMNI#J�bc8k<�efbc6
ZWZ�ZW<dP@PO6
Pk<dB�T�m�npo.AWRS69<��HY#J�ZWA[8;\FAWP�BD<�87bc<dBSP@AWRD69>L6
R�¤D69>@6��SI#>LAWMjJK>LA%Z[\Nµ-6
b9J�YSPO6+8O6
b�¤h�
BSAW�.YD6
P_e�<�>�bc6
ZWZ=Z[<dP@P�>@6
P@AWZWAW6
BSbc6�JK>@6FAWRD6
BH8@AWb9J�Z�e�<�>³µ-<�8@¤�TVm�n J�BSR ·�m=n ohAWRD69<D4��k¤D6XA%B18O69>@6
P@8O6
R >L6
J�RD69>

b9J�B #�B#R�RS698@J�AWZWPV<dB�69>@>@<�>�bc<dBSbc6
J�ZWMN6
BH8_J�Z[C�<�>LAW8@¤SMjP�e�<�>^ohAWRD69<�A%B!� ` �6Ó9r�� ��el<�>^6c�hJ�MNI�Z[6�4³nQ<�µ#YSPO8@BS6
P@PV8O<
8O>LJ�BSPLMjAWP@P@AW<dBjZ[<dP@PO6
P�b9J�BFJ�ZWPO<�µ-6Q6
BS¤SJ�B#bc6
RXµ.\jYSP@A%BDC+69>@>@<�>�bc<�>@>L6
bc8@A[<dB ��Ó½Ó$�-J�B#R�µ.\�MjJK8@b�¤SAWBDC�8@¤D6�RS69C�>@696
<�e�IS>@<�8O6
bc8@A[<dB�8O<j8@¤D6+I-69>Lbc69IS8@Y#J�Z�AWMNI-<�>@8@J�BSbc6^<�ex8@¤D6+8O>LJ�B#P@MjA[8O8O6
RUAWBSe�<�>LM�JK8@A[<dB���Ó
3��¸4

�k¤S6�>@6
MjJ�AWB#AWBDC BD698g:�<�>@?H�¸µ#J�PO6
R E�<HG(I#JK>LJ�MN698O69> � �OA[8O8O69>X<�>ibc6
Z%ZQRD6
ZWJ�\ o�JK>LA%JK8@A[<dB �¸·��kT �j8;\.I#AWb9J�ZWZW\
b9J�YSPO6
P�MN<�>@6 IS>L<�µ#Z[6
MjPiel<�>�T�m�n�o.A%RD69<¶8@¤SJ�Bp·�m�n o.AWRS69<D4 �k¤D69>@69el<�>@6��V:�6 R#AWP@b9YSP@PUAW8iµ#>LA[6$)#\�¤D69>@6��
J�Z[8@¤D<dYSCd¤XPOI�J�bc67bc<dBSPO8O>�J�AWB18@P=IS>L69o�6
B18=YSP�el>@<dM CdA[ohAWBDC_J�RD698@J�AWZ[6
R�8O>@6
JK8@MN6
BH894�m=6
b9J�YSPO6VRSA ´-69>@6
BH8�bc6
ZWZWP�<�e�J

PO8O>@6
J�M �OPO696 ��RSA[´�69>@6
BH8��HYS6
YD6+Z[6
BDC�8@¤SP�A%BF8@¤D6+BD698;:=<�>@?Fµ#Yh´-69>LP��h6
J�b�¤�bc6
ZWZ-6c�hI-69>LA[6
BSbc6
P�JjR#A ´�69>L6
B18�RD6
ZWJ�\�4
� 6
BSbc6��d69o�6
BNA[eSbc6
ZWZ%PxJK>L6�PLYDµ#MjA[8O8O6
R�6
�.YSJ�ZWZ[\+POI�J�bc6
RNJ�PxA%B�J+·�m�n(PO8O>L6
J�M ��8@¤D69\_:7AWZWZdJK>@>�A[o�6�JK8x8@¤S6�>@6
bc6
AWo�69>
:QA[8@¤�oKJK>LAWJKµ#ZW6�P@I#J�b9AWBDCD4³¢£B M³YSZ[8@A[�;¤D<�I BD698;:=<�>@?hP^:QA[8@¤�µ-6
PO8 �¸6c´-<�>@8_PO69>Lo.AWbc6 �l6�4 CD4 �!8@¤D6jb9YD>@>L6
B18^¢ B18O69>�BD698"�"�
8@¤D6
PO6VoKJK>LAWJKµ#ZW67RD6
ZWJ�\.P�b9J�BUPO<dMj698@AWMN6
P=µ-67<dBi8@¤D6V<�>LRD69>�<�e�P@6
bc<dBSRSP94f¢ BFBD698;:=<�>@?hP�:QA[8@¤XCdYSJK>LJ�BH8O696
R�E�<HG��
:Q¤D6
B�8@¤D69>@6�JK>L6�MjJ�BH\�¤D<�I#P��#8@¤D6*�@A[8O8O69>7¤#J�Pk8O<�µ-6_bc<dBH8O>@<dZWZW6
R�µ.\�P@bL¤D6
R#YSZWAWBDCNJ�BSR�8O>LJ��Xb_6
BDCdAWBD6969>LA%BDCN8O<
bc<dBSPO8O>�J�AWB�A[8�8O<�JKI#I#ZWAWb9JK8@A[<dBi>@6
�.YSA[>L6
MN6
B18@P
4

�D<�>7µ-<�8@¤�·�m�n J�BSRUTVm�n ohAWRD69<jPO8O>L6
J�MjP�� �@A[8O8O69>kb9J�B�b9J�Y#PO6+IS>@<�µ�Z[6
MjP=e�<�>Q8;:=<j>@6
J�PO<dBSP
4 ��A[>LPO8��SA[e!8@¤D6
·���T AWP7Z%JK>@C�6��-8@¤D69>@6�MjA[Cd¤H87µ-6�A%BSPO8@J�BSbc6
P7:Q¤D6
B�8@¤D6�RSJK8@JXJK>L>LA[o�6
PVJK878@¤S6�ohAWRD69<FRD6
bc<hRD69>78O<.<UZWJK8O6³8O<iµ-6
YSPO6
R¬4 � ¤SAWZW6k8@¤D6
PO6�bc6
ZWZWP�JK>L67BD<�8�Z[<dPO8��H8@¤D69\jMjA[Cd¤H8�J�P�:�6
Z%ZSµ-6�4f�k¤D69>@69el<�>@6��.8@¤D67PO\hPO8O6
M M�Y#PO8�µ-6QRD6
PLA[CdBD6
R

:QA[8@¤NPLY �Xb9A[6
BH8fJ�RSRSA[8@A[<dB#J�ZH6
B#Rh�¸8O<K�¸6
BSRjRD6
Z%J
\ �$J�BSRj¤D6
BSbc6kPLY �Xb9A[6
BH8­J�RSRSA[8@AW<dBSJ�Z.µ#Yh´-69>LAWBDC��¬8O<+6
BSP@YS>@6�8@¤SJK8

`



bc6
ZWZWP�AWBSb9YD>L>LAWBDCi8@¤D6XM�J��hAWM³YSM RS6
ZWJ
\�:QAWZ%ZfPO8@AWZWZfJK>@>�A[o�6�µ-69el<�>@6j8@¤D69\ BD696
R�8O<�µ-6jRD6
bc<hRD6
R�4Um=6
b9J�YSPO6i8@¤D6

MjJ��DAWM³YSM �@A[8O8O69>�RD6
ZWJ�\�AWP�8;\.I#AWb9J�ZWZ[\ M³YSb�¤ PLMjJ�ZWZ[69>�8@¤SJ�B 8@¤D6X<0o�69>LJ�ZWZ=6
BSRh�¸8O<K�¸6
B#R RS6
ZWJ
\��f8@¤SA%P�RD<.6
P�BD<�8
YSP@Y#J�ZWZ[\UAWMNI-<dPO6³JXP@AWCdBSA&#�b9J�BH8QIS>L<�µ#Z[6
MU47¢£B�8@¤SAWP7I#JKI-69>���:�6NJ�P@P@Y#MN6�8@¤S69>@6³A%P7P@Y �Xb9A[6
BH87µ#YD´�69>LA%BDC�AWB�8@¤D6
ohAWRD69<jRD6
bc<hRD69>k8O<�J�b9bc<dM�MN<.R#JK8O6_8@¤SAWPQJ�RSRSA[8@A[<dB#J�Z�>L6
�HYSAW>@6
MN6
BH894

� <�:=69o�69>��x8@¤D6jPO6
bc<dBSR�IS>L<�µ#Z[6
M �-8@¤D6jAWB#J�b9b9YD>LJ�b9A[6
PV8@¤SJK8 �@A[8O8O69>+AWBH8O>@<hRSYSbc6
PVAWBH8O<U8@¤D6�8@AWMjAWBSCX>@6
bc<0o�69>@\
J�Z[C�<�>LAW8@¤SMjP���b9J�B�µ-6=Mj<�>@6=PLA[CdBSA&#�b9J�BH8xI#JK>@8@AWb9YSZ%JK>LZ[\Ve�<�>f¤SAWCd¤D69>x�.YSJ�ZWAW8;\+ohAWRD69<D4��kAWMjA%BDCk>@6
bc<0o�69>@\NAWB_C�6
BS69>LJ�Z
AWP+J�RSA �Xb9Y#Z[8VIS>@<�µ#Z[6
M ��J�BSR :=6XRS<�BD<�8_RSA%P@b9YSP@P^A[8�AWB RD698@J�AWZ�¤D69>@6�4F�k¤D6�RD6
PLA[CdBD69>LP^<�e�MjJ�BH\ <�e�8O<.R#J
\ � P
¢ B18O69>LBS698 �¸µ#J�PO6
R®I#J�b@?�698FohAWRD69<�PO\hPO8O6
MjPiJ
o�<dA%R}8@¤D6�IS>@<�µ#ZW6
M <�e+J�b9b9YD>LJK8O6�8@AWMjAWBSC >@6
bc<�o�69>L\(µH\¶>�YSBSBSAWBSC

8@¤D6_RS6
bc<.RD69>�b9Z[<hb@?UJK87JXMjJK>@CdAWBSJ�Z%Z[\�e$J�PO8O69>Q>�JK8O6_8@¤SJ�B�8@¤D6+6
BSbc<hRD69>7b9ZW<.bL? �S8@¤.YSPQ6
BSP@YD>LA%BDCNRD6
bc<.RS69>Qµ#Yh´-69>
<�o�69> )#<�: :7AWZWZQBS69o�69>�<.b9b9YS>
4¦�k¤D6�RD6
bc<hRD69>Uµ#Yh´-69>UMjJ
\�YSBSRD69> )#<�:��Qµ#YD8FYSBSRD69> )�<�:QPib9J�B µ-6�¤#J�BSRSZ[6
R
µ.\�el>LJ�MN6c�¸>@69I-6
JK8@P��xJ�B AWMNI�J�A[>LMN6
BH8V8@¤SJK8+AWP+BD<�8+bc<dB#P@AWRD69>@6
R�8O<.<�<�µS8O>�YSP@A[o�6�CdA[o�6
B�8@¤D6NelJ�bc8_8@¤SJK8_�.YSJ�ZWA[8g\
>@6
�.YSA[>@6
Mj6
B18@P­JK>L6k8;\.I#AWb9J�ZWZW\³BD<�8�o�69>@\NPO8O>LAWBDC�6
BH8�AWB�8@¤S6
PO67JKISI�ZWAWb9JK8@A[<dBSP
4�¢ BNC�6
BD69>LJ�Z �.¤D<�:=69o�69>��DM³YSbL¤XMN<�>@6
PO<�I#¤#AWPO8@AWb9JK8O6
R�8@AWMjA%BDCj>@6
bc<0o�69>@\ J�Z[C�<�>LA[8@¤SM�P7JK>@6�>@6
�.YSA[>L6
R�8O<�J�b9bc<dMjMN<hRSJK8O6��@A[8O8O69>^AWB�PO\.P@8O6
MjP�>@6
�HY#A[>LAWBDC
¤SA[Cd¤U�.YSJ�ZWAW8;\io.AWRS69<D4

��� � � � , � � ��� � ����� �*�#��
 � ������� � ������������� �!�	�"�#�%$�� ��� (����	� ��'��#�

�k¤D6+R#AWPO8@AWBSbc8@AW<dBX:=6_RD>�J
: µ-698;:=696
B #�Z[6V8O>LJ�BSPOel69>LPkJ�BSR�o.AWRS69<³8O>�J�BSP@MjAWPLP@A[<dBFAWPkP@AWCdBSA&#�b9J�BH8�J�BSR�AWZWZ%YSPO8O>LJK8O6
P
8@¤D6+e$J�bc8k8@¤SJK8Q8@¤D6+<�o�69>�J�ZWZ�6
BSRh�¸8O<K�¸6
B#R��.YSJ�ZWA[8g\X<�e�PO69>@ohAWbc6_RD69I-6
BSR#P�<dB�8@¤D6_bL¤S<dAWbc6
PQMjJ�RS6+:Q¤D6
BUPO6
ZW6
bc8@AWBDC

�,�4��#�o.A%RD69<X6
B#bc<.RSA%BDCXI�JK>LJ�MN698O69>LP^J�BSR�BD698g:�<�>L?.AWBSC�EV<HG�I�JK>LJ�MN698O69>LP94��k¤SAWP�AWPVJ�ZWPO<i8O>LYD6�<�e�R#JK8@JX8O>�J�BSP �

MjAWPLP@A[<dBFAWBFC�6
BD69>LJ�Z¬µ#YD8�8@¤D6+PO6
Z[6
bc8O6
R�I#JK>LJ�MN698O69>�PkMjA[Cd¤H8�µ-6VR#A ´�69>L6
B18�el<�>k>@6
J�Z �¸8@A%MN6Vo.AWRS69<N8O>LJ�BSP@MjA%P@P@A[<dB�4

�k¤#AWP�b9J�Biµ-6VPO696
BiµH\�bc<dB#P@AWRD69>LA%BDC�J�Bi6c�DJ�MNI#Z[6�:Q¤D69>@678@¤D6Vo.A%RD69<³JKI#I#ZWAWb9JK8@A[<dBX¤SJ�P=8O<NbL¤D<.<dPO6Vµ-698;:=696
B

�$A+�QJF¤SA[Cd¤�8@¤S>@<dYDCd¤DI#YS8���¤SAWCd¤�Z[<dPLP78O>�J�BSP@MjAWPLP@A[<dBU<�>��$AWA+�QJiZ[<�:w8@¤D>@<dYSCd¤DI#YD8��-Z[<�: Z[<dPLPQ8O>LJ�B#P@MjAWP@PLA[<dB�4 �S<�>

#�Z[6�8O>�J�BSPOel69>LP��1YSB#Z[6
P@P�>@<dYSB#Rh�¸8O>LA[I�8@AWMN6
P�JK>@6ko�69>@\NZWJK>@C�6Q<�>�J+Z[<dP@PO�;PO6
BSP@A[8@AWo�6kbc<dBDC�6
PO8@A[<dBXbc<dB18O>@<dZ�ZWA[?�6k�7·�� � P
AWP^YSP@6
R��!JU¤SAWCd¤D69>^8@¤D>@<dYDCd¤SI#YD8^¤SA[Cd¤ Z[<dPLP+bc<dBSBD6
bc8@A[<dB MjJ
\�>@6
PLYSZ[8^AWB P@¤D<�>L8O69>+8O>LJ�BSPOel69>+8@AWMj6N8@¤SJ�B J�Z[<0:
8@¤D>@<dYSCd¤DI#YD8FZ[<�: ZW<dP@PFbc<dBSBD6
bc8@A[<dB�4 �$�­o�6
B A[e�PO<dMN6 bc6
ZWZWPFBD696
R 8O<¶µ-6�>@698O>LJ�BSPLMjA[8O8O6
R��78@¤D6�8O>LJ�BSPOel69>�AWP
bc<dMNI#ZW698O6
RU:Q¤D6
BD69o�69>7J�ZWZ�8@¤D6+bc6
ZWZWP�¤SJ�o�6_µ-696
BF>@6
bc6
A[o�6
R�J�BSRF>@69<�>LRD69>L6
R�4 � � <�:=69o�69>��#el<�>kohAWRD69<�8@¤D6+bL¤S<dAWbc6
MjJ�\ µ-6XZ[6
P@P³b9Z[6
JK>NP@AWB#bc6�8@¤D6FPO6
bc<dBSR bL¤S<dAWbc6 �$A¸4 6�4�Z[<0:�69>�AWBDC�8@¤S6i�.YSJ�ZWA[8g\ JK8�8@¤S6X6
BSbc<hRD69>³µ#YD8³P@Yh´-69>LAWBDC
el69: b�¤SJ�BSBD6
Z=Z[<dP@PO6
P �^YSP@Y#J�ZWZ[\�>@6
P@YSZ[8@P�AWB µ-698O8O69>2��	,*0����	
� ���������!�! �8@¤SJ�B J�ZWZ[<0:QAWBDC�Z[<dPLPO6
P_8O<�<hb9b9YD>³R#YD>LAWBDC

8O>LJ�BSPLMjAWP@P@AW<dB���69o�6
B�A[e�8@¤D6�6
BSbc<hRD6
R®�HYSJ�Z%A[8;\ :=J�PiP@YDI-69>LAW<�>jAWB(b9J�PO6!�$A+��4®¢ B}J�R#RSA[8@A[<dB���e�<�>FJ >@6
J�Z[�¸8@AWMN6
PO69>@ohAWbc6_AW8QMjJ
\UBD<�87µ-6^I�<dPLP@A[µ#Z[6V8O<j>L698O>LJ�BSP@MjAW8QAWBDel<�>LMjJK8@A[<dB��hP@<XJ�BH\FZW<dP@PQAWBF8@¤S6�BD698g:�<�>@?F>@6
PLYSZ[8@PkAWB�Z[<dPO8

Ó9r



AWBDel<�>LMjJK8@AW<dBUJK8k8@¤D6+RD6
bc<hRD69>��S>�JK8@¤D69>k8@¤SJ�B�A%BSbc>@6
J�PO6
R�RS6
ZWJ
\FJ�PQAWBF8@¤S6+b9J�PO6_<�e #�Z[6^8O>LJ�B#POe�69>�4
��P�J�BS<�8@¤D69>�6c�hJ�MNI�Z[6��.bc<dB#P@AWRD69>�o.AWRS69<_8O>LJ�BSPLMjAWP@P@AW<dBN<�o�69>�8@¤D67¢£BH8O69>LBD69894 � ¤SAWZW6k8@¤D6VPO69>@ohAWbc6QIS>L<�ohAWRD6
R��

J�P�6c�.6
MNI�ZWA&##6
R�µ.\NM�YSZW8@AWb9J�PO8­<0o�69>=8@¤S6Q��µ-<dBD6��.b9J�BX¤#JK>LRSZ[\�µ�67RD6
P@bc>LA[µ-6
RNJ�P�µ-6
AWBDC �O¤SA[Cd¤��HYSJ�Z%A[8;\ �^ohAWRD69< �
A[8�BS<dBD698@¤D6
Z[6
P@P�b9J�B_µ-6­µ#Y#AWZ[8�AWBH8O<ko�69>@\+YSP@JKµ�Z[6­JKISI#ZWA%b9JK8@A[<dBSP94��Q¤SAWP�AWP¬A%B+bc<dB18O>�J�PO8!:7A[8@¤^8;\.I#AWb9J�ZHJ�P@P@YSMjIS8@A[<dBSP

JKµ-<dYD8_ohAWRD69<�8@¤SJK8�AWBSRSAWb9JK8O6XA[8�b9J�B <dBSZ[\�µ-6XPLYSb9bc6
P@POe$YSZWZ[\�8O>LJ�B#P@MjA[8O8O6
R�<�o�69>NµS>@<dJ�R#Z[\�>@6
ZWAWJKµ#ZW6jbL¤SJ�BSBS6
ZWP94

�k¤D6VP@YSb9bc6
PLP�<�e�¢£BH8O69>LBD698=o.A%RD69<³JKI#I#ZWAWb9JK8@A[<dB#P�P@¤D<0:QP�¤D<�: A[8�AWP=BD6
bc6
P@P@JK>L\j8O<NMjJK?�6^J�BiJKI#IS>@<�IS>LA%JK8O67bL¤S<dAWbc6

<�e7J�ohAWRD69<�bc<dMNIS>@6
PLP@A[<dB J�Z[C�<�>LA[8@¤#M�8@¤#JK8�A%P�:=6
ZWZ=MjJK8@bL¤S6
R¶8O<�8@¤D6FI#JK>@8@AWb9YSZ%JK>³b�¤SJ�BSBD6
Z�bL¤#JK>LJ�bc8O69>LAWPO8@A%b9P94

��PV8@¤SAWP�6c�hJ�MjI#Z[6NAWZWZWY#PO8O>LJK8O6
P���AWBSbc<�>LI�<�>�JK8@AWBDC�?hBD<0:QZ[6
RDC�6N<�e�8@¤D6NbL¤SJ�BSBS6
ZfbL¤SJK>LJ�bc8O69>�AWPO8@AWb9P+A%B18O<F8@¤D6�ohAWRD69<
6
BSbc<hRD69>NJ�ZWZ[<0:QP_8@¤S6X6
BSbc<hRD69>³8O< MjJK?�6iJKI#IS>@<�IS>LA%JK8O6XPO6
Z[6
bc8@AW<dBSP³>@69CdJK>LRSAWBSC�el>LJ�MN6�>�JK8O6��­>@6
PO<dZWYS8@A[<dB��fJ�BSR
8@JK>@C�698j��Gh57n_4�·�Z[6
JK>LZ[\��­A%BSbc<�>@I-<�>LJK8@AWBDC�J�PNM�Y#bL¤ ?hBD<�:QZW6
RDC�6UJKµ�<dYS8�8@¤D6UBD698g:�<�>L? J�P�I-<dP@P@AWµ#Z[6�AWBH8O<�8@¤D6
<�o�69>�J�ZWZ�PO\hPO8O6
M�RD6
P@A[CdB AWP_J�RDo�J�BH8@JKC�69<dYSP��fJ�BSR 6
�HYSJ�Z%Z[\�b9ZW6
JK>LZ[\��!AW8+AWP^8@¤D6johAWRD69<U6
B#bc<.RD69>_8@¤SJK8�b9J�B MN<dPO8
)#6c�DA[µ#Z[\XJ�RSJKIS8k8O<j8@¤#AWP�?.BS<�:QZ[6
RSC�6�4��k¤SAWP=IS>L6
MjAWPO6+MN<�8@AWo�JK8O6
PQ<dYD>QRSAWPLb9YSP@P@A[<dBX8@¤D>@<dYSCd¤D<dYD8�8@¤SAWPkI#JKI-69>
4

� � ����� 
 ������� � � � ��� �k�	��� � �O� 
�� �L�
	 
�����
 � 
��

¢ B�8@¤SAWP7PO6
bc8@A[<dB���:=6�RD6$#�BS6+6
J�bL¤�<�ef8@¤D6�I�<�8O6
BH8@AWJ�ZxJ�RDoKJ�B18@JKC�6
PVJ
oKJ�AWZWJKµ�Z[6_µ.\F8O>LJ�BSPOI-<�>@8@AWBSCjo.A%RD69<�YSP@A%BDC�J
oKJK>LAWJKµ#Z[6�>LJK8O6^>LJK8@¤S69>�8@¤SJ�BUJNbc<dBSPO8@J�BH8�>LJK8O6 	­µ-698O8O69>�ohAWRD69<N�HY#J�ZWA[8;\��SPL¤D<�>@8O69>kRD6
ZWJ�\��SJ�BSRFZ[<�:=69>kµ#J�B#RD:QAWRD8@¤
J�ZWZ[<hb9JK8@A[<dB�4f��IS>@6
b9A%PO6QRD6$#�B#A[8@A[<dB³<�e�8@¤D6
PO6�J�RDo�J�BH8@JKC�6
P�AWPfohA[8@J�ZD8O<³YSBSRD69>LP@8@J�BSRN8@¤D6k>L6
PO8­<�e�8@¤D6kI�JKI�69>�J�BSR��
AWB�I#JK>@8@AWb9YSZ%JK>��S8@¤D6�6c�.I-69>LAWMj6
B18@P7<�e�G.6
bc8@A[<dB�¡.4Q��<�>@69<�o�69>���:=6�RSAWP@b9YSPLPkJ�el>LJ�MN69:=<�>@?���µ�J�PO6
R�<dB�J�ZWZ�8@¤D>@696
I#JK>LJ�Mj698O69>LP��S8O<�P@698QYDI�JNe$J�A[>kbc<dMNI#JK>�AWPO<dBUµ-698;:=696
B�·�m=npJ�BSRUTVm�n 8O>LJ�B#POI-<�>@8�<�exohAWRD69<D4

����� (*��'��#��� +�� ,��-�/.

¢ B�C�6
BS69>LJ�Z ��MN6
J�P@YD>�AWBDCio.AWRS69<i�.YSJ�ZWA[8g\�AWP�JFbc<dMNI#Z[6c��Y#BSRD69>@8@JK?hAWBDC �-bc<dBSP@AWRS69>LAWBDCiJ�ZWZ�8@¤S6³>L6
Z[69o�J�BH8VelJ�bc8O<�>�P
AWBSb9Z%YSRSAWBDCF8@¤D6F¤.YSMjJ�B�P@I#JK8@A[<�8O6
MNI-<�>LJ�Z=bc<dB18O>�J�PO8³P@6
BSP@A[8@A[ohA[8g\���P@I#JK8@AWJ�Z�J�B#R�8O6
MNI-<�>LJ�Z�MjJ�PO?hAWBDC �fJ�BSR 8@¤D6
AWMNI�J�bc8_<�ek8@AWMj6c�¸o�JK>@\hAWBDC��HYSJ�Z%A[8;\�4�m�6
b9J�Y#PO6X8@¤#AWP�A%P_P@YSb�¤ J�RSA �ib9YSZ[8^IS>@<�µ�Z[6
M �x:�6i:QAWZWZ �!J�P³MjJ�B1\�<�8@¤D69>
I#JKI-69>LP­RS< �1>@6
PO<�>L8­8O<�YSPLAWBDC^8@¤D6Q�x6
JK?XGhAWCdBSJ�Z �¸8O<K�;57<dAWPO6Qn7JK8@A[< �$��Gh57n ��J�P=J�B�J�RSMjAW8O8O6
RSZ[\�)�J
:=6
RXMN6
J�PLYD>@6
<�e�ohAWRD69<i�HY#J�ZWA[8;\�4+�!<F<�µS8@J�AWB�MN<�>@6N�.YSJ�ZWA[8@JK8@A[o�6�MN6
J�P@YS>@6
P�<�e��.YSJ�ZWA[8g\U:�6NYSPO6³8@¤D6�el<dZWZ[<�:7AWBDC�>L<dYDCd¤�>�YSZ[6
P

<�ex8@¤HYSM�µ¬4 ��AWBS69>k�HYSJ�BH8@A[²969>LPkIS>@<�ohAWRD6Vµ-698O8O69>Q�.YSJ�ZWA[8g\X8@¤#J�B�bc<dJK>LPO69>��HYSJ�BH8@A[²969>LP
4�EVYSJ�BH8@A[²
AWBDCNYSP@A%BDC�o�JK>@\H�

AWBDCUbc<dJK>LP@6
BD6
P@P+AWB�RSA[´�69>@6
BH8�e�>LJ�Mj6
P^8;\.I#AWb9J�ZWZW\�IS>@<0o.AWRS6
P7:=<�>LPO6j�.YSJ�ZWAW8;\�8@¤SJ�B��HYSJ�BH8@A[²
AWBSCX:QAW8@¤�8@¤S6jP@J�MN6

�.YSJ�B18@AW²969>�AWBNJ�ZWZSe�>LJ�Mj6
P��HJ�BSR�AWB�C�6
BD69>LJ�Z �.Z[6
P@P�o�JK>LA%JKµ#AWZWA[8g\+µ-698;:=696
B�el>LJ�MN6
P­8O6
BSRSP­8O<_µ�6�µ-698O8O69>��94x¢£8�AWP�J�ZWPO<
� w�B ?
ACB^o�K%l;o�BGACl;B7H 8OBGACB^]�K
ACB^> :TIC8�:=l�ICBGA
UiD�A�?
]�B���qO?0l�IC:��7?
IC:=K0l H;: �4BGACB�l;o�B�<rIC8O?0l�> :TIC8�:=l�I
A�?
UiD�A�?
]�B ��qO?0l�IC:��7?
IC:=K0l H;:TD�U

DFBEACB�lOo�BG<�vrw�BRACB�oGK%n%l;:���BsIC8OBr:d]�P-K
A
I�?0l�ILACK0m=BuIC8�?,I\j%?,A
Z�:dl;n�IC8OB ��qO?0l�IC:���BGA\o�K%?
AC<
B�l;B�<
<\X�?
<
B7H K0l"IC8;Brm=K�o7?
m+<
PO?
IC:=K0ICBG]�P-K0A�?0m

Ó½Ó



:=<�>@8@¤�BS<�8@AWBDC�8@¤#JK8Q:Q¤SA%Z[6^IS>@69o�6
BH8@AWBDCXo�JK>LA%JKµ#AWZWA[8g\Xµ-698g:�696
B�bc<dBSPO6
b9YS8@A[o�6_el>LJ�MN6
P�AWPQA%MNI-<�>@8@J�B18���8@¤D6�P@J�MN6
AWP­BS<�8­BD6
bc6
P@P@JK>LA%Z[\�8O>�YD6�µ-698;:=696
B�RSA ´-69>@6
BH8­P@bc6
BD6
P�:QA[8@¤SAWB�J+ZW<dBDC_PO6
�.YD6
BSbc6��Hµ�6
b9J�Y#PO6kMjJ�AWBH8@J�AWBSAWBSCVJ �Obc<dBh�
P@AWP@8O6
B18 �XZ[69o�6
Z¬<�efI-69>Lbc69IS8@Y#J�Z¬�HY#J�ZWA[8;\FAWB�J�B�6 �Xb9A[6
BH87M�J�BSBD69>QMjJ�\U>@6
�.YSA[>@6+YSPLAWBDCjRSA ´-69>@6
BH8Q�.YSJ�B18@AW²
JK8@A[<dB

Z[69o�6
ZWPke�<�>QR#A ´�69>L6
B18kP@bc6
BS6
P94

��J�AWBH8@J�AWBSAWBDC 8@¤D6 RD6
bc<hRD6
R �HYSJ�Z%A[8;\(8O< µ-6�J�Pibc<dB#P@AWPO8O6
BH8UJ�PFI�<dPLP@A[µ#Z[6�8@¤D>@<dYDCd¤D<dYS8X8@¤D6 bc<dBSBS6
bc8@A[<dB

P@¤D<dY#ZWR µ-6FJ IS>LAWMjJK>L\�C�<dJ�Zk<�eV8@¤D6�P@\.PO8O6
M RD6
P@A[CdBS69>
4(5Q<�8O6�8@¤SJK8�AWB 8@¤S6�IS>@6
PO6
B#bc6U<�eVPLYSbL¤¶e$J�bc8O<�>LPiJ�P

bL¤#J�BSBD6
Z�Z[<dP@PO6
P��­8@¤D6Fµ-6
PO8³b�¤D<dAWbc6�MjJ�\ BS<�8�BS6
bc6
P@P@JK>LAWZW\ µ�6F8@¤SJK8�:Q¤#AWbL¤ MjJ��DAWMjA[²96
P�8@¤D6F8@¤D>@<dYSCd¤DI#YD8³<�>
MjJ�AWBH8@J�AWBSP�J�bc<dBSPO8@J�BH87�.YSJ�B18@AW²969>k8@¤D>@<dYDCd¤S<dYD8�8@¤D6^8O>LJ�BSPLMjAWP@P@AW<dB�4

��� � � � ,��	.

��6
ZWJ
\iAWP=AWB18O>L<.RSY#bc6
RXAWBiJ³BHYSM�µ-69>�<�exbc<dMNI-<dBD6
BH8@P=A%B�8@¤D6�<�o�69>�J�ZWZ-o.A%RD69<_8O>LJ�B#P@MjAWP@PLA[<dB�PO\hPO8O6
M �DAWB#b9ZWYSRSAWBSC
�$J �³ohAWRD69<�6
BSbc<hRD69>NIS>@69I#>@<.bc6
PLP@AWBDC�J�BSR¶RD6
bc<hRD69>NI-<dPO8 �¸IS>@<hbc6
P@P@A%BDC � �lµ��³J�bc8@YSJ�Zk6
BSbc<.R#AWBDC�J�BSR¶RD6
bc<hRSAWBDC
8@AWMN6����$b �+el>LJ�MN6F>@69<�>�RD69>LAWBDC�JK8�µ�<�8@¤ 6
BSR#P�el<�>Nm��¸e�>LJ�Mj6
PjAWB �����=� ohAWRD69< � �$R �_6
BSbc<hRD69>NJ�BSR RD6
bc<hRD69>
µ#Yh´-69>LAWBSC �$BD<�8­AWB#b9ZWYSRSAWBSCkµ#Yh´-69>LPxe�<�>­BS698;:=<�>@?³J�R#JKIS8@JK8@A[<dB �"� �l6(�fAWB18O69>LelJ�bc6kRD6
Z%J
\hP�e�<�>­BD698g:�<�>L?³J�RSJKI#8@JK8@A[<dB
µ-698;:=696
B�BD698g:�<�>L?FJ�B#R�bc<.RS6
b
�$AWBSb9ZWY#RSAWBDC�I#J�b@?�698@A[²
JK8@AW<dB�RD6
Z%J
\hP"�"�#J�BSR �le"��BD698;:=<�>@?F8O>LJ�BSPOI-<�>@8kRS6
ZWJ
\hP94

¢ B 8@¤SAWP³I#JKI-69>���:�6�YSP@6i8@¤S6U8O<�8@J�Z�6
BSRh�¸8O<K�¸6
BSR}RD6
ZWJ
\ J�PjJ�I-69>@el<�>LMjJ�BSbc6UMN698O>LA%bK4¶±�µ.ohA[<dYSP@Z[\���Z[<�:=69>
RD6
ZWJ�\XAWP=IS>L69e�69>LJKµ�Z[6�PLAWBSbc6VA[8�AWP=>@6
�HY#A[>@6
RXe�<�>kAWBH8O69>LJ�bc8@A[o�6+JKI#I#ZWAWb9JK8@A[<dB#P�J�BSRFJ�ZWZW<�:QP�>@6
R#YSbc6
RFZWJK8O6
BSbc\�8@A%MN6
P

AWB�<dBD6c�¸:=J�\ibc<dM�M�YSB#AWb9JK8@A[<dBiPO\.P@8O6
MjP94 � 6^JK>@6�IS>LAWMjJK>�AWZ[\�bc<dB#bc69>LBD6
Ri:QA[8@¤�8@¤D6�RS6
ZWJ
\hP �$R �­A%B18O>@<hRSYSbc6
R�µH\
8@¤D6k6
B#bc<.RD69>�J�BSRjRD6
bc<hRD69>­µ#YD´�69>LA%BDC ��6c�hb9Z%YSRSAWBDC�8@¤D6QBS698;:=<�>@?NJ�RSJKIS8@JK8@A[<dB�µ#Yh´-69>LAWBDCD4x�k¤D6
PO6QRS6
ZWJ
\hP­JK>@6k<�e
I#JK>@8@A%b9YSZWJK>�AWBH8O69>@6
PO8�µ-6
b9J�YSPO6Q8@¤S69\jb9J�B�µ-6QM³YSbL¤iZWJK>@C�69>�8@¤SJ�BX8@¤D6Q<�8@¤D69>�RD6
ZWJ�\.P��.J�BSR�µ-6
b9J�YSPO6Q8@¤S6QJ�MN<dYSBH8
<�e¬µ#YD´�69>LA%BDC�AWBX8@¤D6�o.A%RD69<³P@\.PO8O6
M b9J�BFPO8O>L<dBDCdZ[\�AWB )�YD6
BSbc67µ�<�8@¤X8@¤D6VohAWRD69<��.YSJ�ZWAW8;\�J�BSRi8@¤D6VM³YSZ[8@A[I#ZW6c�hAWBSC
CdJ�AWBSP�8@¤D>L<dYDCd¤�8@¤D6NJ�P@PO<hb9AWJK8O6
R�8O>LJ��Xb�b�¤SJK>LJ�bc8O69>LAWP@8@AWb9P94_¢ B�I#JK>@8@AWb9Y#ZWJK>��-8@¤D6�µ#Yh´-69>LAWBDCiRD6
ZWJ�\.P^AWBH8O>@<hRSYSbc6
R
µ.\�8@¤D6NBD698g:�<�>@?�:Q¤SA%Z[6�M³YSZ[8@A[I�Z[6c�hA%BDCjTVm=n 8O>LJ��XbNb9J�B�µ-6NRD6
P@A[CdBD6
R�8O<Uµ-6�<dB�8@¤D6�<�>LRD69>V<�eAÓ9r��g3Kr�MjPO6
b
PO<U8@¤SJK8_8@¤D6jMjJ��DAWM�Y#M �OA[8O8O69>�AWP^bc<dBSPO8O>LJ�A%BD6
R�8O<�µ-6�<�e�8@¤SA%P^MjJKCdBSA[8@YSRS6�4��Q¤SAWPVRD6
ZWJ�\�AWPV8g\HI�AWb9J�ZWZ[\�M�YSb�¤
P@MjJ�Z%Z[69>�8@¤SJ�BF8@¤D6V6
�HY#A[o�J�ZW6
B18�µ#Yh´-69>LAWBSC�RD6
ZWJ�\.P�8@¤#JK8�:�<dYSZ%RXµ-6�>@6
�.YSA[>@6
RFAWBi8@¤D6VohAWRD69<NPO\hPO8O6
M]8O<jP@MN<.<�8@¤

TVm=n©8O>LJ��Xb�A%B18O< ·�m�n©8O>LJ��XbK4(�k¤D6
P@6�ZWJK8O8O69>�JK>@6�Y#P@YSJ�ZWZ[\ <�eV8@¤D6U<�>�RD69>N<�e^PO69o�69>LJ�Z�el>LJ�MN6U8@AWMj6
P �$A 4 6�4
M³YSZ[8@A[I#ZW6
P�<�ef~�~jM�PO6
b ��4
� ¤SAWZ[6NMN<�>L6jRD698@J�AWZ[6
R J�BSJ�ZW\.PO6
PV<�e�RD6
ZWJ�\�A%P@P@YD6
P^b9J�B µ-6�el<dYSBSR AWB ��Ó
~ �6Óc� �6Ó
�(� ��:=6jP@YSMjMjJK>�A[²96N¤D69>@6

PO<dMN6³<�e�8@¤S6�µ#J�PLAWb_bc<dBSb9Z%YSP@A[<dBSP
47� bc<dMjMj<dB MjAWP@bc<dBSbc69I#8@A[<dB�A%PQ8O<FJ�P@P@YSMj6�8@¤SJK8^RD6
Z%J
\�AWB�JXT�m�nwohAWRD69<
?0oEIC:dj�:TI�Z P;m ?�Z�< :=lx:=]�P;ACK,j�:dl;nuj�:dH;B�K ��q�?0m=:TI�Z^D�K0AL?un%:=j�B�l oE8O?0l;lOB�m4A�?
ICB\o�K0lO<!I
A�?
:dl�I7v

Ó
3



PO\hPO8O6
M]b9J�BFµ-67oKJK>LAWJKµ#ZW6�4x¢ BXelJ�bc8��SYSB#Z[6
P@P�8@¤D6�P@\.PO8O6
M PLYDISI-<�>@8@P�J³oKJK>LAWJKµ#ZW6Qel>LJ�MN6V>LJK8O6 � �h8@¤D6VRD6
ZWJ�\XAWBX8@¤D6
PO\hPO8O6
M AWPy*
�-) �%�C��)+��e�<�>�8@¤S6VR#YD>LJK8@A[<dBi<�e�8@¤S6Vbc<dB#BD6
bc8@A[<dB�4��Q¤D6�RS6
ZWJ
\Xµ�698g:�696
B�8@¤D6V8@AWMN6V:Q¤D6
Biel>LJ�MN6��­AWP

b9JKIS8@YD>L6
R�J�BSR�8@¤D6_8@AWMj6+:Q¤D6
BUel>LJ�MN6��=A%PkRSAWPOI�ZWJ
\�6
R�M³YSPO8Q>@6
MjJ�AWB�bc<dBSPO8@J�BH87µ-6
b9J�YSPO6_µ�<�8@¤�b9JKIS8@YD>@6³J�BSR

RSAWP@I#ZWJ
\�RD69ohAWbc6
P+<�I-69>LJK8O6j<dB J�bc<dBSPO8@J�BH8_el>LJ�MN6�>LJK8O6�4i��o�6
B�A[e=8@¤D6johAWRD69<�P@<dYD>Lbc6�¤SJ�P_µ-696
B bc<dMNIS>@6
PLPO6
R

J�BSR PO8O<�>@6
R���8@¤D6iRD6
bc<hRD69>³A%P�bc<dBSP@8O>LJ�AWBD6
R AWB 8@¤SJK8³<dBSbc6FRD6
bc<hRSAWBDC�bc<dM�MN6
BSbc6
P��­J�e�>LJ�Mj6iM³YSPO8�8@¤D6
B�µ-6
RSAWP@I#ZWJ
\�6
R 69o�69>L\���� Ó	�K~Kr PO6
bc<dBSRSP
4(��8j8@¤D6�PO8@JK>@8�<�e78O>LJ�B#P@MjAWP@PLA[<dB 8@¤D6�RD6
ZWJ�\ A%PNAWB18O>L<.RSY#bc6
R¶AWB 8@¤D6
PO\hPO8O6
M µ.\U¤SJ
ohAWBDCN8@¤S6_RD6
bc<hRD69>k:�J�A[8QJjbc69>@8@J�A%B�8@AWMN6�JKe�8O69>�A[8�>@6
bc6
A[o�6
P78@¤D6 ##>�PO8�µ#A[8�<�e�8@¤D6+ohAWRD69<�P@8O>@6
J�M
µ-69e�<�>L6iPO8@JK>L8@AWBDC�8O< RD6
bc<hRD6UA[894 m=6
b9J�YSPO6�8@¤D6UB.YSM�µ�69>³<�eQµ�A[8@P³I�69>�el>LJ�MN6UAWP³oKJK>LAWJKµ#Z[6iJ�BSR 8@¤D6UbL¤SJ�B#BD6
Z

>LJK8O6NBD696
R�BD<�8�µ-6_6c�DJ�bc8@Z[\�MjJK8@b�¤D6
R�8O<F8@¤SAWP7>LJK8O6��-8@¤SAWP�RD6
ZWJ�\�MjJ
\�µ-6�BD6
bc6
P@PLJK>@\�8O<FCdYSJK>LJ�BH8O696�8@¤SJK8V8@¤D6
RD6
bc<hRD69>V:QAWZWZ!¤SJ
o�6jJ�b9bc6
PLP^8O<�J�ZWZ!8@¤D6�µ#A[8@PVbc<�>@>@6
POI-<dBSR#AWBDCj8O<Uel>LJ�MN6
��µH\�8@¤D6�8@AWMN6³8@¤SJK8Ve�>�J�MN6NBD696
RSP�8O<

µ-6+RSAWPOI�ZWJ
\�6
R�4

�k¤.YSP���:QA[8@¤ bc<dBSPO8@J�BH8je�>�J�MN6 �0>LJK8O6�� el>LJ�MN6
P ��PO6
bc<dB#R¶JK8N6
BSbc<.RS69>jJ�BSR RD6
bc<.RS69>��­8@¤D6U8@AWMj6X6
ZWJKI�P@AWBDC
el>@<dM¨e�>LJ�Mj6Fb9JKI#8@YD>@6FJK8N8@¤D6iP@<dYD>Lbc6F8O<�e�>LJ�Mj6FR#AWPOI#ZWJ�\ JK8�8@¤D6URD6
PO8@AWBSJK8@AW<dB�:QA%ZWZ­µ-6Fbc<dBSPO8@J�BH8Ne�<�>�69o�69>@\

el>LJ�MN6���J�BSR 6
�HYSJ�Z�8O<
������� PO6
bc<dBSRSP
4���� >@69I#>@6
PO6
BH8@P^8@¤D6jB.YSM_µ-69>^<�e=e�>�J�MN6
P+AWB�8@¤D6jP@\.PO8O6
M JK8_J�B1\

CdA[o�6
B 8@AWMN6���J�BSR�AW8_M�Y#PO8+µ-6j?hBD<�:QB �Y3+�%�!���%��JK8�µ�<�8@¤�8@¤D6�6
B#bc<.RD69>³J�BSR 8@¤S6XRD6
bc<hRD69>
4U57<�8O6X8@¤SJK8�8@¤D6

��� e�>LJ�Mj6
P^AWB�8@¤D6NPO\.P@8O6
M MjJ
\�BD696
R�8O<Uµ-6³P@8O<�>@6
R AWB�8@¤D6�6
BSbc<hRD69>^<�>+RD6
bc<hRD69>^µ#Yh´-69>LP���J�Z[8@¤S<dYDCd¤�8@¤D6
BD698g:�<�>@?jM�A[Cd¤18�µ-6�8O>LJ�BSP@MjAW8O8@AWBDC_PO<dMj6ke�>�J�bc8@A[<dB�<�e-8@¤D<dP@6Qµ#A[8@P�JK8�J�BH\NCdA[o�6
Bj8@A%MN6�4f�k¤HY#P��HZWJK>LC�69>�oKJ�ZWYD6
P­<�e
��� >L6
�HYSAW>@67ZWJK>LC�69>=µ�Yh´�69>�P�JK8�8@¤D6�6
BSbc<hRD69>
4­¥!JK>@C�69>�µ#Yh´-69>LP=b9J�BiJ�b9bc<dM�MN<.R#JK8O6_ZWJK>@C�69>�>LJK8O6�)�YSbc8@Y#JK8@A[<dBSP
el>@<dM el>LJ�MN6^8O<jel>LJ�MN6��S:7¤SAWbL¤UA%BF8@YD>LBF6
BSJKµ#ZW6
Pk¤SA[Cd¤D69>k�.YSJ�ZWAW8;\�4­J�Pk:7AWZWZ�µ-6VP@696
B�AWBF<dYD>Q6c�hJ�MNI�Z[6
P94

¢£8�A%P7AWMjI�<�>L8@J�B1878O<iBD<�8O6�8@¤SJK8�µ#Yh´-69>LAWBSC�J�BSR�RD6
ZWJ
\�bc<dBSPO8O>LJ�AWBH8@PVb9J�BSBD<�8�µ-6�A[CdBD<�>L6
R�el<�>�P@8O<�>@6
R �$A 4 6�4 �
BD<�8�>@6
J�Z �¸8@AWMN6(�^o.A%RD69<�J�BH\ MN<�>@6X8@¤SJ�B el<�>³A%B18O69>LJ�bc8@AWo�6XohAWRD69< ��P@AWBSbc6�8@¤D6
PO6Fbc<dBSPO8O>LJ�AWBH8@P³JK>@6�>@6
ZW69o�J�BH8_el<�>
PO<K�;b9J�ZWZW6
RU:�<�>L?�J�¤D6
J�R�P@MN<.<�8@¤SAWBDC ��Óc� �4Ó
� �¸4 �D<�>Q8@¤#AWP�JKISI#ZWA%b9JK8@A[<dB��h8@¤D6+J�bc8@YSJ�Z!J�MN<dYSBH8�<�exµ�Yh´�69>�AWBDC�RD6
ZWJ
\
MjJ�\�BD<�8Vµ-6³RS698O69>LMjAWBD6
R�PO<UM³YSbL¤�µ.\�8@¤D6�>@6
J�Z[�¸8@AWMN6NRD6
ZWJ�\�bc<dBSPO8O>LJ�A%B18@PVµ#YS8�AWB#PO8O6
J�R�µH\�8@¤D6NJ�MN<dYSBH8�<�e

I#¤H\.PLAWb9J�Z�µ#Yh´-69>LAWBSCjJ
oKJ�AWZWJKµ#Z[6�AWBU8@¤D6³PO698 �¸8O<�I RD6
bc<.RS69>��#:Q¤#AWbL¤�A%P�<�e�8O6
BH8@AWMN6
P�>@6
P@8O>LAWbc8@A[o�6�4 � <�:=69o�69>���RD6
ZWJ
\
A[8@PO6
ZWefI#ZWJ
\hPVJio.A[8@J�Zx>@<dZW6³µ-6
b9J�YSP@6�<�e�8@¤D6NBD6
bc6
P@P@A[8g\�<�e­8@¤S6³ohAWRD69<FRD6
bc<hRD69>^8O<F6
MjA[8VJFbc<dB18@AWB.YD<dYSP^P@8O>@6
J�M

<�exe�>LJ�Mj6
P��D<dBD6+69o�69>@\U~�~NMjA%ZWZWAWPO6
bc<dB#RSP94�±^BSbc6+RSAWPOI�ZWJ
\i¤SJ�P�PO8@JK>@8O6
R�:QA[8@¤FJNCdA[o�6
B�RS6
ZWJ
\��D8@¤SJK87RD6
ZWJ
\FM³YSPO8
µ-6+MjJ�AWBH8@J�AWBD6
R�4
��� ?
AC:d?
XOm=BuD�A�?
]�BRA�?,ICBso7?
l X-BRo7?0q;<
B7H X�ZxB�:TIC8OBGAzIC8;BuB�l;o�K�H;BEA\K0AzIC8;BuH�B�o�K�H�BGARH�ACK0POPO:=l;n^D A�?0]�B�<�v ��D+IC8;BuB�l;o�K�H;BEAJH�ACK0PO<

D�A�?
]�B�<zIC8OBRB �4B�oEIJK%l"P-BGACo�B�P�ICq�?0m ��qO?0m=:TI�Z o7?
l�X-BrACBGm ?,IC:=j�B�mTZ <
]^?0m=m(vu[pK7>9B�j�BEA\:TDSIC8OBuH;B�oGK�H;BGARH�ACK%PO<pD�A�?0]�BG< �(B%v n;vrX-B�o7?
qO<
B
IC8OBEZs?,ACB ACB�oGB�:=j�B7HuICK�KJmd?
ICB ICK\X-BpH�B�o�K�H�B7H � <
:=n%lO:TkOo7?0l�I ��qO?0m=:TI�ZsH;B�n
A�?%HO?,IC:=K%l^K�o�o�q�AC<�W�B�<
P-B�o�:d?0m=mTZs> 8;B�l�]�K0IC:=K%l�U�o�K%]�P-B�l;<C?
ICB7H
o�K�H�:dl;ns]�BGIC8;K�H;< ?
ACB\q;<
B7H�v

Ó
~



��� � � + ,-��� � , ��� ����� ��� ���

� 6XBS<�:¦RSA%P@b9YSP@PV¤D<0:¦<dBD6jMjAWCd¤18+MN6
J�PLYD>@6j8@¤D6jM³YSZ[8@AWI#Z[6c�DAWBDC�CdJ�A%B <�e�T�m�n o.AWRS69< ��A 4 6�4 ��8@¤S6jJKµ#AWZWA[8g\�el<�>
8@¤D6^BD698g:�<�>@?X8O<jb9JK>@>@\iMN<�>@6�T�m�n ohAWRD69<�PO8O>@6
J�M�P�8@¤SJ�B�·�m�n o.A%RD69<³P@8O>@6
J�MjP94f¢ RD6
J�ZWZ[\��h<dBD6V:=<dYSZWRiZWA[?�6�8O<
MN6
J�P@YS>@6�A[8xAWB^8O69>LM�P�<�eD8@¤D6�M³YSZ[8@A[I#ZW6c�hAWBSC=CdJ�A%B_bc<dMNI#JK>L6
R_8O<+·�m�n o.AWRS69<��D4 � <0:�69o�69>��18@¤SAWP�A%P¬IS>@<�µ�Z[6
MjJK8@AWb �
µ-6
b9J�YSPO6k8O<³J�b9b9YD>LJK8O6
Z[\jb�¤SJK>LJ�bc8O69>LAW²9678@¤SA%Pfo�J�Z%YD6��HA[8�AWPf6
P@PO6
BH8@AWJ�Z#8O<_>@6
MN<0o�6Q8@¤D6�AWB�)�YS6
BSbc6�<�e�8@¤D6k<�8@¤D69>=8;:=<
I#JK>LJ�Mj698O69>LP��#BSJ�Mj6
Z[\X8@¤S6_RD6
ZWJ�\FJ�B#RU8@¤D6_�.YSJ�ZWA[8g\�4­¢£8QAWPkPO8O>�J�A[Cd¤18Oel<�>@:�JK>LRU8O<X6
�HYSJK8O6�8@¤D6+RD6
ZWJ�\Fµ�698g:�696
B�J
TVm=n¹PO8O>@6
J�M J�BSRUJX·�m�npPO8O>@6
J�M �Sµ�YD8�6
�HY#JK8@AWBDCN8@¤D6_�.YSJ�ZWAW8;\�µ-698g:�696
B�8@¤D6+8;:=<XA%P�RSA �Xb9YSZW8=AWB#RD696
R�4

�!<+RD698O69>LMjA%BD6�8@¤D6kJ�bc8@YSJ�ZSM³YSZ[8@A[I�Z[6c�hA%BDCQCdJ�AWBNbc<dMjI#JK>@6
RN8O<�·�m�n}o.AWRS69< ��<dBD6kM�Y#PO8 ##>LPO8 #�B#R�8@¤S67·�m�n
>LJK8O6�8@¤SJK8V:=<dYSZWR�IS>@<hRSYSbc6�6
�HYSAWo�J�Z[6
BH8V�HYSJ�Z%A[8;\�8O<F8@¤D6�TVm�n PO8O>@6
J�MU4 � <0:�69o�69>��!PO\.P@8O6
MjJK8@AWb�MN698@¤D<hRSP�8O<
RD698O69>LM�AWBD6F8@¤D6�JKISIS>L<�IS>LAWJK8O6�·�m�n >�JK8O6�¤SJ
o�6�BS<�8N\�698jµ-696
B e�<dYSB#R�4¶·�Z[6
JK>LZ[\���8@¤D6�·�m�n >LJK8O6�M³YSPO8Nµ-6

µ-698;:=696
B 8@¤D6NI-6
JK?�>�JK8O6N<�e�8@¤D6jY#BSbc<dBSPO8O>LJ�A%BD6
R�T�m�n¦P@8O>@6
J�M J�BSR�8@¤D6jMN6
J�B >LJK8O6N<�e�8@¤S6³TVm�n¦PO8O>L6
J�MU4

m=<�8@¤N¤SJ
o�6�µ-696
B³YSPO6
R�AWB�8@¤D6�ZWA[8O69>LJK8@YS>@6��Kµ#YD8�8@¤S6 #�>LPO8x:QAWZWRSZW\7<0o�69>@6
PO8@AWMjJK8O6
P­8@¤D6Q·�m�n >LJK8O6�J�BSR�¤D6
BSbc6�8@¤D6
M³YSZ[8@A[I#ZW6c�hAWBSC+CdJ�AWBSP��D:7¤SAWZ[678@¤D6^ZWJK8O8O69>QP@A[CdB#A&#�b9J�BH8@Z[\�YSBSRS69>@6
PO8@AWMjJK8O6
P=8@¤D6
M�4�� PO<dMj69:Q¤SJK8kMN<�>@6^J�b9b9YD>�JK8O6

6
PO8@AWM�JK8@A[<dB <�e�8@¤D6X6
�HY#A[o�J�ZW6
B18³·�m=n >LJK8O6ib9J�B µ�6�e�<dYSB#R µH\ J�PLP@YSMjAWBSC�A[8_AWP_6
�HYSJ�Z�8O<�8@¤S6�I-6
JK?�>LJK8O6X<�e

8@¤D6���� ���4��#$	,�+<�>kP@¤SJKI-6
RXP@<dYD>Lbc6��h:Q¤D69>@6VP@MN<.<�8@¤SAWBSC³AWP�RD<dBS6�YSPLAWBDC_8@¤S6VPLJ�MN6^J�MN<dYSBH8=<�e�µ#Yh´-69>LAWBDC³RD6
ZWJ
\
J�P³8@¤D6�·�m�n PO<dYD>Lbc6i:�<dY#ZWR ¤#J
o�6���Óc���¸4�¢£B 8@¤SAWP³MjJ�BSBD69> ��RS6
ZWJ
\ µ-698g:�696
B 8@¤D6iTVm=n J�B#R ·�m�n PO<dYS>Lbc6
P

JK>@6�6
�.YSA[oKJ�Z[6
B1894 � <�:=69o�69>���P@YSµ�� 6
bc8@AWo�6³8O6
P@8@P^AWBSRSAWb9JK8O6
R�8@¤SJK8V8@¤SAWP78O6
bL¤#BSAW�.YD6³M�J
\�P@8@AWZWZ¬<0o�69>@6
PO8@AWM�JK8O6j8@¤D6
>@6
�.YSA[>@6
R�·�m=n >LJK8O6 ��Óc���¸4

�­�.8O6
BSPLA[o�6_P@YDµ � 6
bc8@A[o�6_8O6
PO8@PQ:=69>@6³YSPO6
R�A%B���Ó�����8O<iRD698O69>LMjAWBS6^8@¤D6�·�m�np>LJK8O6_8@¤#JK8kCdJ
o�6�I-69>Lbc69IS8@YSJ�Z%Z[\

6
�.YSA[oKJ�Z[6
B18+�.YSJ�ZWAW8;\�8O<�J�·��¸TVm�n PO8O>L6
J�MU4FGhYSµ�� 6
bc8@AWo�6N8O6
PO8@AWBDC�YSPLAWBDC�Ó9r�P@YSµ�� 6
bc8@P+:=J�P_I�69>Le�<�>LMj6
R�<dB�J
Ó
30�;PO6
bc<dBSR�8O6
Z[6
bc<dBSe�69>@6
B#b9AWBDCXP@6
�HYD6
B#bc6�YSP@A%BDC���m bc<dMNI#JK>LA%PO<dB�4k�k¤D6_>@6
P@YSZ[8@P7AWBSRSA%b9JK8O6
RU8@¤SJK8VJi·�m�n 3����

?.µSI#P�PO6
�HYS6
BSbc6³¤#J�R�6
�.YSA[oKJ�Z[6
BH8��.YSJ�ZWAW8;\U8O<UJ �Q�¸TVm=n¦PO6
�HYS6
BSbc6�:QA[8@¤�MN6
J�B�>LJK8O6ÎÓ
~�`�?.µSI#P�J�BSR�JXI�6
JK?
8O<�MN6
J�B >LJK8@A[<�<�ek�D4'��P@AWBSC�8@¤D6FBD698;:=<�>@? Mj<.RD6
Z �!8@¤SA%P�AWB#RSAWb9JK8O6
R�J Gh� �©e�<�>³8@¤D6iT�m�n]ohAWRD69<�<�eFÓK4 �1`
JK8_J�·�¥�n <�exÓ9r��
	 ��Ó��(�¸4X�k¤SAWP^MN698@¤S<.R RS<H6
P+RS698O69>LMjAWBD6�8@¤D6Xbc<�>@>@6
bc8_6
�.YSA[oKJ�Z[6
BH8�·�m�n >LJK8O6�4 � <0:�69o�69> �
P@YDµ � 6
bc8@A[o�6i8O6
PO8@P�JK>@6iC�6
BD69>LJ�ZWZW\ 6c�h¤SJ�Y#PO8@A[o�6��­J�BSR >@69I-6
JK8O6
R 8O6
PO8@P³:QA[8@¤�R#A ´�69>L6
B18³o.AW69:�69>LP³MjJ�\ IS>@<hRSYSbc6
J e$J�A[>LZ[\ ZWJK>@C�6�P@8@J�BSRSJK>LR¶RD69ohAWJK8@A[<dB}AWB 8@¤D6�·�m�n >LJK8O6�4®��<�>@69<0o�69>���8@¤D6�>@6
PLYSZ[8@Pjb9J�B}<dBSZ[\�µ-6UoKJ�ZWAWR el<�>
8@¤D6�POI-6
b9A&#�b^ohAWRD69<iPO<dYD>Lbc6
PVYSP@6
R�AWB�8@¤D6³8O6
PO8���P@AWBSbc6³A[87AWP�BD<�8Vb9Z[6
JK>�8@¤D6
PO6³>@6
P@YSZ[8@P�b9J�B�µ-6_6c�h8O6
BSRD6
R�69o�6
B

� �.l�IC8O:=<SPO?0P-BGA7W�>SBzH;:=<
o�q;<
<9lOBEI�>9K
ACtsq;IC:=m=:��7?
IC:=K0lx?0<
<
q;]�:=lOn\IC8�?,I9K%l;mTZ�j�: H�B�KR:d<+X-B�:=lOnR]uq;m=IC:=P;mdB
�;B�H�v$[pK7>9B�j�BEA7W�:dl n%BGlOBGA�?
miW
HO?,I�?\o7?0l^X-Bp?0<
<
qO]�B�HuICKRX-B o7?,A
AC:dB�H ?
<9X-B�<!I
U�B �4K
A
ISI
A�?��sop:=l�IC8OB qOl�q;<
B7Hso7?0PO?0o�:TI.Z�v��z?,ICq;A�?0m=mTZ�W�IC8OB@ACB�j%B�l�qOB@IC8OB lOBGI.>9K
ACt�:=l;n
o�K0]�P�?0l�Z^ACB�o�BG:dj%B�<LH�B�P-B�lOH;< K%lxIC8;BzACB�md?
IC:=j�BJP;AC:=o�B�< X-BGI.>9B�B�lxIC8;BJH;: �4BGACB�l�I <
BGACj�:=o�B�<�v@[pK7>9B�j�BEA7W�B���POm=K
AC:dl;nsIC8O:=< ACB�md?
IC:=K%l;<
8O:=P
:=< X-BGZ�K%lOH IC8;Bz<
o�K%P-BJK
D$IC8O:=< P�?
P-BGA7v

Óc�



8O< P@AWMjA%ZWJK>�PO6
�.YD6
BSbc6
P
4��Q¤D69>@69el<�>@6���YSBH8@AWZ�J�B¶J�b9b9YS>LJK8O6FI�69>�bc69IS8@YSJ�Z��HY#J�ZWA[8;\ Mj698O>LAWbiAWP�bc>L6
JK8O6
R¶8@¤SJK8Nb9J�B
J�b9b9YD>LJK8O6
ZW\ J�BSR <�µ � 6
bc8@A[o�6
ZW\ b�¤SJK>LJ�bc8O69>LA[²96�8@¤D6U<�o�69>LJ�Z%Zk�HY#J�ZWA[8;\�<�e�J PO6
�.YD6
BSbc6U:7¤D<dPO6Fo.A%P@YSJ�Z��HY#J�ZWA[8;\ AWP
8@AWMN6VoKJK>@\hAWBDC �h8@¤D6^J�bc8@YSJ�Z!·�m�n >�JK8O6^8@¤SJK8�IS>@<�ohAWRD6
P�6
�.YSA[oKJ�Z[6
BH8�ohAWRD69<N�.YSJ�ZWA[8g\j8O<N8@¤SJK8�<�exJ�T�m�n P@8O>@6
J�M

:QA[8@¤UBS6
JK>LZ[\Fbc<dBSPO8@J�BH8Q�HY#J�ZWA[8;\i:QAWZ%Z�µ-6^YSBD?hBD<0:QB�4

m=6
b9J�YSPO6X8@¤D69>@6�A%P^\�698�BD<�?.BD<0:QB :�J
\ 8O<�RD698O69>LMjAWBS6jbc<dMNI#YD8@JK8@A[<dB#J�ZWZ[\�8@¤S6�JKISIS>@<�I#>LAWJK8O6X·�m�n >LJK8O6��
:=6^:QAWZWZ-MN69>@6
ZW\XYSPO6^AWB#PO8O6
J�RUJjMN698O>LA%b7<�ex8@¤D6+B.YSM�µ�69>�<�e�b9J�ZWZWP�8@¤#JK8kb9J�BUµ-6+J�b9bc69IS8O6
R�:QAW8@¤D<dYD8�6c�hbc696
R#AWBDC

PO<dMN6^POI-6
b9A&#�6
RXbc6
ZWZ-Z[<dPLP�>�JK8O6�4���698@¤S<.RSP=8O<N6
PO8@A%MjJK8O6V8@¤D6^BHYSM�µ-69>�<�exb9J�ZWZWP=8@¤SJK8�b9J�BFµ-6�b9JK>L>LA[6
Ri8;\.I#AWb9J�ZWZW\
>@6
Z[\i<dB�PO8@JK8@A%PO8@AWb9J�Z¬MN<hRD6
ZWP�<�e�8@¤D6^ohAWRD69<jP@<dYD>Lbc6
P��S:7¤SAWbL¤F:=6_bc<dBSPLAWRD69>kBD6c�h894

� 
^�
�=� 
L	S��
 � ��� � � �N� � 
���� � ������� � 
 �N�­�

� 6�BS<�:©RSA%P@b9YSP@PNPO<dMj6�<�eV8@¤D6�AWP@PLYD6
PNJK>LAWP@A%BDC AWB¶MN<hRD6
ZWAWBDC�<�eVTVm=n ohAWRD69< PO<dYD>�bc6
P94}57<�8O6�8@¤SJK8iMN<dPO8

<�e=8@¤D6�PO8@YSR#A[6
PVI#YDµ#Z%AWP@¤D6
R�PO<Ue$JK>��!AWB#b9ZWYSRSAWBSC�8@¤D<dPO6jRS6
P@bc>LA[µ-6
R AWB�8@¤SA%P^PO6
bc8@A[<dB��xJK>@6j>@6
ZWJK8O6
R 8O<�MN<hRD6
ZWAWBDC
<�e �Q�¸T�m�n ohAWRD69<D4 � <0:�69o�69> ��:=6iI#>@6
PO6
BH8�PO8@JK8@AWP@8@AWb9J�Z�MN<.RS6
ZWAWBDC�P@69I#JK>LJK8O6
Z[\ el>@<dM¨J�B1\�I#JK>@8@AWb9YSZ%JK>�TVm�n

MN<hRD6^µ-6
b9J�YSPO6_AW8kAWPkYSPO6
R�e�<�>7I�69>Le�<�>LM�J�BSbc6+J�BSJ�Z[\hP@AWP�J�BSR�J�RSMjAWP@PLA[<dBUbc<dB18O>L<dZ¬el<�>k6
J�bL¤�T�m�n¹MN<hRD6�4���B1\

PO\hPO8O6
M I#YS>@I-<�>@8@AWBDC�8O<NIS>@<�ohAWRD6_E�<HGXCdY#JK>LJ�B18O696
PQe�<�>�8O>�J�BSPOI-<�>@8O6
RURSJK8@JNRD<.6
PkPO<Nµ�J�PO6
RF<dBUPO<dMN6Y� 3+�%�!�-�0�

MN<hRD6
Zh<�e-8@¤D6k8O>LJ��ib�8O<+µ-6kP@YDISI-<�>@8O6
R¬4�·�Z[6
JK>�Z[\��d8O>LJ��Xbk:Q¤SAWb�¤N6c�hbc696
R#P­8@¤D6kI�JK>LJ�MN698O69>LP�<�e�8@¤D67MN<.RS6
ZD:QAWZWZ
>@6
bc6
A[o�6N>L6
RSYSbc6
R E�<HG���µ-6
b9J�YSPO6�8@¤D6NBD698;:=<�>@?�6
A[8@¤D69>V6c�hI#ZWAWb9A[8@ZW\iI-<dZWA%bc6
PQµ#J�P@6
R�<dB�IS>@6
RD698O69>LM�AWBD6
R�8O>�J��Xb
RD6
P@bc>�A[IS8O<�>LP���<�>+AWMNI�ZWAWb9A[8@Z[\iCdA[o�6
P^PO69>Lo.AWbc6³<dBSZ[\�:Q¤D6
B�8@¤D6NPO<dYD>Lbc6Nbc<dMNI#Z%A[6
PQ:7A[8@¤�P@<dMN6�I#JK>LJ�MN698O69>LP���6�4 CD4 �
:Q¤D6
BFI-69>O�;bc<dB#BD6
bc8@A[<dBUµ#YD´�69>LA%BDCNJ�BSRUe$J�A[>k�HYS6
YD6
AWBDCNAWPkY#PO6
R�4

� ��� � � + � � � �!��' � , ��� �

�k¤D6�8g\HI#A%b9J�Z­JKISIS>@<dJ�b�¤ 8O<�PO<dYS>Lbc6jMN<hRD6
ZWAWBDCF¤SJ�P^µ-696
B�6
MNI�A[>LAWb9J�Z�AWB�8@¤D6jPO6
B#PO6N8@¤SJK8_MjJ�BH\�RSJK8@JUPO698@P+<�e

8O>LJ��Xb ��P@Y#bL¤�J�P78O>�J�bc6
PV<�ef8@¤D6³B.YSM�µ-69>Q<�e­µ#AW8@PQI-69>Qel>LJ�MN6���JK>@6�J�BSJ�Z[\.²96
R�J�BSR�Y#PO6
R�8O<iel<�>LM�Y#ZWJK8O6³P@<dYD>Lbc6
MN<hRD6
ZWP_8@¤SJK8NJK>@6XoKJ�ZWAWR�e�<�>NJ�b9ZWJ�P@P�<�eQPO<dYD>�bc6
P94��Q¤D69>@6F¤SJ�P_µ-696
B ZWA[8O8@Z[6iP@YSb9bc6
P@P�AWB�e�<�>�M�YSZ%JK8@AWBDC�P@<dYD>Lbc6

MN<hRD6
ZWP�8@¤SJK87YSPO6^8@¤D6_bc<hRSAWBSC�J�ZWC�<�>LA[8@¤SM A[8@P@6
Z[exJ�Pk8@¤D6+µ#J�P@A%P94

GhA%BSbc6�BD<VMN<hRD6
Zd<�e�J7R#JK8@J7PO698fAWP!I-69>@el6
bc8���8@¤S6=�.YSJ�ZWA[8g\^<�e#PO<dYD>�bc6=MN<hRD6
ZWPxAWP �OY#RDC�6
R_µ.\+8@¤D6=I-69>@el<�>LMjJ�BSbc6
<�eD8@¤D6=MN<.RS6
Z1AWB+P@<dMN6 � >@6
J�Z �7BD698g:�<�>L?.AWBSC7JKISI#Z%AWb9JK8@A[<dB�4��Q¤SAWP¬AWP!YSP@YSJ�Z%Z[\Q8@JK?�6
B³8O<�µ�6�8@¤D6�MN<hRD6
Z � P!J�b9b9YD>LJ�bc\

AWB�IS>@6
RSAWbc8@A%BDC�MN6
J�B�bc6
ZWZxZ[<dP@P7>LJK8O6
PVAWB�JXP@A%BDCdZ[6+µ-<�8O8@Z[6
BD6
bL?�ZWA%BD?X:7A[8@¤�M�J�B1\�M³YSZ[8@A[I�Z[6c�.6
R�o.A%RD69<XPO<dYS>Lbc6
P

J�BSR�AWPk8O6
PO8O6
R�µ.\�P@AWM³YSZWJK8@A[<dB�Y#P@AWBDCN8@¤D6�8O>LJ��Xb_8O>LJ�bc6
P94Q�VJK8@JiJ�BSJ�Z[\hP@AWPkJ�BSR�e�<�>�MjJ�Z¬C�<.<.R#BD6
P@P �¸<�e�� ##8Q8O6
P@8@P
JK>@6³AWB18O69>�MN6
RSAWJK8O6_�.YSJ�ZWAW8;\FJ�P@PO6
P@P@Mj6
B18@P78@¤SJK87b9J�B�µ-6+YSPO6
R�8O<XAWMNI#>@<�o�6+8@¤S6�bL¤#J�BSbc6
PQ8@¤#JK8Q8@¤D6_Mj<.RD6
Z�:QAWZWZ

Ó
�



AWBSRS696
RF:�<�>@?iel<�>k8@¤D6+>@6
�.YSA[>L6
RFI#YD>@I-<dPO6�4

�D<�>�P@<dYD>Lbc6�MN<.RS6
ZWAWBDC I#YS>@I-<dPO6
P���o.A%RD69< P@<dYD>Lbc6
Pib9J�B µ�6�>@<dYDCd¤SZW\ b9Z%J�P@P@A&##6
R®AWBH8O< 8@¤D<dP@6�:Q¤#AWbL¤�JK>@6
MN<hRD69>LJK8O6
Z[\UJ�bc8@A[o�6 �lo.A%RD69<j8O6
Z[6
bc<dBDel69>@6
BSbc6
P�JK>@6�IS>@6
P@YSMj6
RU8O<�µ-6^>@69IS>L6
PO6
B18@JK8@AWo�6_<�ef8@¤SAWPQb9JK8O69C�<�>@\ �"�-o�69>@\
J�bc8@A[o�6%�$Mj<�ohA[6
P"�"�HJ�B#RN8@¤D<dPO6�:QAW8@¤NJ^RD698O69>LMjAWB#AWPO8@AWb=PO8O>LYSbc8@YS>@6��$�����=�7�;bc<hRD6
R�P@<dYD>Lbc6
Pf:QAW8@¤NJ�#S�.6
R�C�>L<dYDID�
<�e��¸I#AWbc8@YD>@6
P ��4X��<.RD6
Z%P+RSA ´-69>^:QAWRD6
ZW\�J�MN<dBDCdP@8+8@¤D6
PO6ib9JK8O69C�<�>LA[6
P���J�BSR�AW8+AWP+BD<�8+69o�6
B b9Z[6
JK>_8@¤#JK8_MN<hRD6
ZWP
8@¤SJK8+RD6
PLbc>LA[µ-6�JUZWJK>LC�6�b9Z%J�P@P^b9J�B�µ-6³el<dYSBSR��-J�ZW8@¤D<dYDCd¤ J�PV:QAWZ%Z¬µ-6NRSAWP@b9YSPLPO6
R�Z%JK8O69>��¬8@¤SAWPVMjAWCd¤18Vµ-6�6
J�PLA[69>
el<�>+G.�¸T�m�nw<�>�·��¸TVm�nw8@¤SJ�B�e�<�> �Q�¸T�m�n+4¬m=6
Z[<0:w:�6�µS>LAW6$)#\URD6
P@bc>LA[µ-6���e�<�>^AWZ%ZWYSPO8O>LJK8@AWo�6+I#YD>@I-<dPO6
P��#ohAWRD69<
PO<dYD>�bc6QMN<hRD6
ZWP�8@¤SJK8­JK>@6Q>@69IS>@6
PO6
BH8@JK8@A[o�6k<�e-8@¤D<dP@6QRD69o�6
Z[<�I-6
RNel<�>�RSA ´-69>@6
BH8�8;\.I�6
P�<�e�ohAWRD69<+P@6
�HYD6
B#bc6
P94f�k¤D6

RSA ´-69>@6
BH8�MN<hRD6
ZWPf8@¤#JK8�¤SJ�o�67µ-696
BNIS>L<�I�<dP@6
R�JK>@6k8O<.<�BHYSMj69>@<dYSPfel<�>�YSP�8O<�JK8O8O6
MNI#8=J�B�6c�h¤SJ�Y#PO8@A[o�67PLYD>@o�69\�4

�pe�69:p6c�hJ�MNI�Z[6
PkJK>@6
� ��¡�����`��#��� ����r ���8Ó ���K3��¸4

� � 
 � 
 v¹���!,h"l��);�������l�x,H� � ,h"l,H�1���!);,.�0,h���1,H�

¢ B � ��¡��f��`�� �f8O>LJ��ibXMN<hRD6
ZWP_e�<�>�ohAWRD69<�8O6
Z[6
bc<dBDel69>@6
BSbc6
P�:=69>@6Xel<�>LM³YSZWJK8O6
R µH\�6c�hJ�MjA%BSAWBDC�R#JK8@J�>@6
bc<�>�RD6
R
RSYD>�AWBDC PO69o�69>LJ�Z�~Kr�MjAWB.YD8O6UohAWRD69< 8O6
Z[6
bc<dBSe�69>@6
B#bc6
P94 � ?�69\¶I-<dAWBH8NAWPN8@¤SJK8X8O>LJ��Xb�Mj<.RD6
Z%PjZ[<.<�? PLAWMjAWZWJK>

RD6
POI�A[8O6�8@¤D6FPO6
�.YD6
BSbc6
P�RSA ´-69>LAWBSC�AWB 8@¤S6iRD698@J�A%ZWP_<�eQ8@¤D6ibc<hRSAWBSC�P@b�¤D6
MN6 � ��¡��¸4��Q¤D6iA%MNI-<�>@8@J�B18�e�6
JK8@YS>@6
P
<�e�8@¤S6No.AWRS69<i8O6
ZW6
bc<dBDe�69>L6
BSbc6jMN<hRD6
ZWPVb9J�B�µ-6�PLYSMjMjJK>LAW²96
R�J�PVel<dZWZ[<0:QP94_�Q¤D6NBHYSM�µ-69>V<�e�bc6
ZWZWPVI-69>Vel>LJ�MN6

b9J�B(µ-6�MN<hRD6
Z[6
R(µH\¶J PO8@JK8@AW<dBSJK>@\ IS>@<hbc6
P@P94��k¤D6�MjJK>@CdA%BSJ�ZkRSAWP@8O>LA[µ#YD8@AW<dB�<�eV8@¤D6�B.YSM�µ-69>j<�e^bc6
ZWZWPNI-69>

el>LJ�MN6Qel<dZWZ[<0:QP�J�CdJ�MjMjJ³RSAWP@8O>LA[µ#YD8@AW<dB �$BS69CdJK8@A[o�6Vµ#AWBD<dMjA%J�ZDA[e�J�RSA%P@bc>@698O67R#AWPO8O>LA[µ�YD8@A[<dB�AWP�Y#PO6
R �fJ�B#R�PO<³8@¤D6
B.YSM_µ-69>�<�efbc6
ZWZWP�I-69>�el>LJ�MN6_A%P�CdA[o�6
B�µ.\

� ��� � ��� � � � ��� �	�
 ��� � 
 ����� �«Ó �

:Q¤D69>L6 
 ��� �-AWP�8@¤D6�CdJ�MjMjJke$YSBSbc8@AW<dB�4��k¤D6�I#JK>LJ�MN698O69>LP���J�B#R � JK>@6�b9J�ZWZW6
R^8@¤D6��0# �03 	xJ�BSR���*
�-�(	�I#JK>LJ�Mj698O69>LP

>@6
POI-6
bc8@A[o�6
ZW\��¬8@¤S69\�b9J�B µ-6�<�µS8@J�AWBD6
R�el>@<dM 8@¤D6jMN6
J�B J�B#R�o�JK>LA%J�BSbc6�<�e�8@¤D6NPO<dYS>Lbc6�4³¥�698���µ-6�8@¤D6NZWJKCK�cÓ
bc<�>@>@6
Z%JK8@A[<dB�4_�k¤S6
PO6Nbc<�>@>@6
ZWJK8@A[<dB#P^JK>@6�8;\.I#AWb9J�ZWZ[\�o�69>@\�¤SAWCd¤�el<�>^8O6
Z[6
bc<dBDel69>@6
BSbc6jP@<dYD>Lbc6
PV:QA[8@¤�� ���a`�¡iel<�>
8@¤D6_P@<dYD>Lbc6+PO8@YSR#A[6
RUAWB�� ��`��¸4

��BjJ�b9b9YD>LJK8O6VMN<hRD6
Zhel<�>­8@¤D6QB.YSM�µ�69>f<�e-µ#AW8@P �l<�>�bc6
ZWZ%P"�!I-69>fe�>LJ�Mj6QAWPf8@¤D6k�Q�7n �«Ó �­MN<hRD6
Z � ��` �#:Q¤SAWb�¤NAWP
J_��JK>@?�<0o�bL¤SJ�A%B�RD698O69>LM�AWBD6
RNµ.\�8@¤D>@696QI�JK>LJ�MN698O69>LP 	�8@¤D6�MN6
J�B��Ho�JK>LA%J�BSbc6��.J�B#R��#4­�k¤S6k8O>LJ�BSP@AW8@A[<dBjMjJK8O>LA[�
AWP�bc<dMNI�YD8O6
R�J�P 	

� ������� �«Ó! "���$# � 3 �

:Q¤D69>L6%��AWP�8@¤D6�J�YD8O<hbc<�>@>@6
ZWJK8@A[<dB�bc<H6 �Xb9AW6
B18��H¢!AWPx8@¤D6kAWRS6
B18@A[8g\�MjJK8O>�A ���dJ�B#R�6
J�bL¤j>L<�:¶<�e¬E�AWP�AWRD6
BH8@AWb9J�ZDJ�BSR

Ó
�



bc<dBSP@A%PO8@P�<�e�8@¤D6�BD69CdJK8@A[o�6Nµ#A%BD<dMjAWJ�Z �l<�>^CdJ�MjMjJ �7IS>@<�µ�JKµ#AWZWA[8@AW6
P � ����� � � � �������
	�� �k:Q¤D69>@6 	�� �
����� � � � �
� A%P�8@¤S6�I-6
JK?j>�JK8O6��SJ�BSRi8@¤D6^BHYSM�µ-69>�<�exbc<dZWYSMjB#P�bc<�>@>L6
POI-<dBSR�8O<�8@¤D6^B.YSM�µ�69>=<�e �lI-<dP@PLA[µ#Z[\NJKC�C�>@69CdJK8O6
R �
PO<dYD>�bc6�>LJK8O6
P94 ��J�b�¤�����e�<�>���� � �=bc<�>L>@6
POI-<dBSRSPN8O<�I�<dPLP@A[µ#Z[6FPO<dYD>�bc6�>LJK8O6
PiZ[6
P@PN8@¤SJ�B}8@¤D6�I-6
JK? >LJK8O6
<�e��N4��k¤D6FJ�YD8O<hbc<�>@>@6
ZWJK8@AW<dB <�eQ8@¤D6iR#JK8@J�RS6
b9J
\hP�6c�.I-<dBD6
BH8@AWJ�ZWZ[\ YDI 8O< J�Z%JKC�<�e�Ó9r�r�el>LJ�MN6
P�<�>NPO< J�BSR
8@¤D6
B RS6
b9J
\hP�Z[6
PLP+P@Z[<0:QZ[\ �lCdA[o.A%BDCU>LAWPO6�8O<�Z[<dBDCK�¸>LJ�BDC�6XRD69I-6
BSRD6
BSbc6 ��Ó
¡�� ��4i�k¤D6j�k��n%�«Ó �_MN<hRD6
Z­J�ZWP@<�¤SJ�P
J�B¶6c�hI-<dBD6
B18@A%J�ZWZ[\ M�JK8@bL¤SAWBSC J�YD8O<.bc<�>L>@6
ZWJK8@A[<dB®J�BSR¶PO<�MjJK8@b�¤D6
PX8@¤D6�J�YD8O<hbc<�>@>@6
ZWJK8@A[<dB(<�e�8@¤S6�RSJK8@J <0o�69>

JKISIS>L<
�DAWMjJK8O6
Z[\�¤HYSB#RD>@6
R�e�>�J�MN6jZWJKCdP94j�k¤#AWPVMjJK8@bL¤ AWP+MN<�>@6N8@¤#J�B 6
BD<dYDCd¤�el<�>+8O>LJ��Xbj6
BDCdAWBD6969>LA%BDCUP@AWBSbc6

RD6
ZWJ�\F>@6
�HY#A[>@6
MN6
BH8@PkRD<jBD<�8QI�69>�MjA[8�BD698;:=<�>@?Uµ#YD´�69>LP�8O<iAWBH8O>@<.R#YSbc6+RD6
ZWJ�\.PkMj<�>@6+8@¤SJ�B�8@¤D6+6
�.YSA[oKJ�Z[6
B18�<�e

8@¤D>@696_8O<�el<dYD>Qel>LJ�MN6_Z%JKCdP94 � ¤D6
B�YSP@AWBDC�8@¤D6³�k��n%�«Ó �QMN<.RS6
Z �#A[8kAWPQP@Y �Xb9A[6
BH8kel<�>7J�RSM�AWP@P@A[<dBUbc<dBH8O>@<dZxJ�BSR
8O>LJ��Xb�6
BSCdAWBD6969>LAWBSC ��8O<U?.BD<0: 8@¤D6NMN6
J�B���o�JK>LA%J�BSbc6jJ�BSR ZWJKCK�cÓNbc<�>@>L6
ZWJK8@A[<dB <�e�8@¤D6jPO<dYD>Lbc6�4N�k¤S6��Q�7n �«Ó �
MN<hRD6
Z�b9J�B�µ-6+YSP@6
RF:QA[8@¤UJ�BH\FM�JK>@CdAWBSJ�Z�RSA%PO8O>LA[µ#YS8@A[<dB�4�¢£8k:�J�PQYSP@6
RUAWB � �����#�d�(�!8O<�MN<hRD6
Z-6
B18O69>L8@J�AWBSMN6
BH8
J�BSR������=�7�g3Qbc<.RD6
R�ohAWRD69<QPO6
�.YD6
BSbc6
P�:QA[8@¤�MjJK>@CdAWBSJ�Z1RSAWPO8O>LAWµ#YD8@A[<dBSP�<�8@¤D69>x8@¤SJ�B+8@¤S6�CdJ�MjMjJ7RSAWPO8O>�A[µ#YD8@A[<dB¬4

� � 
 � � *-�������d, v¹���!,h"=);�����i�����%/�, *�, 	¬��,h���1,H�

�D<�>­J�bc8@A[o�6kP@6
�HYD6
B#bc6
P��d8@¤D6�YSPO6=<�e�JVP@A%BDCdZ[6�Mj<.RD6
Z.µ#J�P@6
R�<dBNJ�el69: I#¤1\hP@AWb9J�Z%Z[\+MN6
J�BSAWBSC�elYSZHI#JK>LJ�Mj698O69>LPfJ�BSR
JKISI#Z%AWb9JKµ#Z[6^8O<FJ�ZWJK>LC�6³B.YSM�µ�69>Q<�e�PO6
�.YD6
BSbc6
P�RD<H6
P�BD<�8�JKISI-6
JK>78O<iµ-6+I-<dP@P@A[µ#ZW6�4k±^BD6_MN<hRD6
ZWAWBSC�PO8O>LJK8O69C�\

el<�>­8@¤D6
PO6kPO6
�.YD6
BSbc6
P�AWP�8O<_RD69o�6
ZW<�I�J^MN698@¤D<hRNel<�>�AWRD6
BH8@A[el\.AWBSC7P@bc6
BD67bL¤SJ�BDC�6
P�J�BSRN8@¤D6
B�8O<�bc<dBSPO8O>LYSbc8�8@¤D>@696

MN<hRD6
ZWP 	=<dBD6�e�<�>VP@bc6
BD6³Z[6
BDC�8@¤SP���<dBD6³e�<�>78@¤D6³B.YSM�µ-69>k<�efµ#A[8@P7AWB�P@bc6
BS6³b�¤SJ�BDC�6³e�>LJ�Mj6
P���J�BSR�<dBD6�e�<�>�8@¤D6
B.YSM_µ-69>�<�e�µ#AW8@PQI-69>�e�>LJ�Mj6�el<�>^e�>�J�MN6
P�:QA[8@¤SAWB�P@bc6
BD6
P94+m=6
Z[<0: :�6NRD6
P@bc>�A[µ-6�AWB�MN<�>@6�RD698@J�AWZx8@¤D6�MN698@¤D<hR

YSPO6
R�AWB�� �����¸4
� PLbc6
BD6ib�¤SJ�BDC�6UAWP_IS>@6
P@YSMj6
R�8O<�<.b9b9YS>�:Q¤S6
B J�e�>�J�MN6ibc<dBH8@J�AWBSP³J�B JKµ#BD<�>LM�J�ZWZ[\ ZWJK>@C�6iBHYSM�µ-69>�<�e

µ#A[8@PNA%B¶bc<dMNI#JK>LAWP@<dB 8O<�A[8@PNIS>L6
RD6
bc6
P@PO<�>LP�J�BSR(P@YSb9bc6
PLPO<�>LP94(�k¤S69>@69e�<�>L6��=JK8�J PLbc6
BD6�bL¤#J�BDC�6�8@¤D6�P@6
bc<dBSR
RSA ´-69>@6
BSbc6_:QAWZWZ-µ-6_BD69CdJK8@AWo�6�:QAW8@¤�ZWJK>@C�6³MjJKCdBSA[8@YSRS6�4��Q¤D6+el>LJ�MN6
P7:Q¤D<dPO6_P@6
bc<dBSR�R#A ´�69>L6
BSbc6��#BD<�>LM�J�ZWA[²96
R
µ.\�8@¤D6NJ
o�69>�JKC�6je�>�J�MN6NP@A[²96�AWB�8@¤D6�>@6
bc6
B18^I�J�PO8��$P@J
\�3��ie�>LJ�Mj6
P"�"��6c�hbc696
R#P+Ji8@¤D>@6
P@¤D<dZ%R�JK>@6�8@JK?�6
B 8O<Uµ-6
P@bc6
BD6�bL¤SJ�BDC�6_e�>LJ�Mj6
P94

m=6
b9J�YSPO6+PLbc6
BD6^Z[6
BDC�8@¤SP�JKISI-6
JK>=8O<Nµ�6�YSBSbc<�>@>L6
ZWJK8O6
R��DJ�MN<.RS6
Z#el<�>�P@bc6
BD6^Z[6
BDC�8@¤SP�P@¤S<dYSZWR�b�¤SJK>LJ�bc8O69>LAW²96
8@¤D6³RSAWPO8O>LAWµ#YD8@A[<dBi<�ef8@¤D6_B.YSM�µ-69>Q<�efel>LJ�MN6
PkI-69>�P@bc6
BD6�4 �D<�>�8@¤D6�P@6
�HYD6
B#bc6
PQ6c�DJ�MjAWBD6
R�AWB � ����� ��8@¤D6_PLbc6
BD6
Z[6
BDC�8@¤#PQJK>@6³YSP@YSJ�ZWZW\��Sµ#YD8QBS<�87J�Z[:�J
\hP��-bL¤SJK>LJ�bc8O69>�A[²96
R�µH\�JXYSBSAWMN<hRSJ�Z�RSA%PO8O>LA[µ#YS8@A[<dBUP@YSb�¤�J�P78@¤D6��VJ�M�MjJ
RSAWP@8O>LA[µ#YD8@AW<dB��18@¤D6 � 6
A[µ#YSZWZ-RSA%PO8O>LA[µ#YS8@A[<dB��1<�>Q8@¤D6³��6
BD69>�J�ZWA[²96
R���JK>@698O<iRSAWPO8O>LAWµ#YD8@A[<dB�4

576c�.8��-J�Mj<.RD6
Z�AWPQBD696
RS6
R�el<�>Q8@¤D6³P@A[²96+<�ef8@¤D6 ##>LPO8kPLbc6
BD6�AWB�JNel>LJ�MN6�4��7P7:QA[8@¤�P@bc6
BD6�ZW6
BDC�8@¤SP��S8@¤S6
PO6

Ó��



P@bc6
BD6c�;b�¤SJ�BDC�67e�>LJ�Mj6
P�JK>@6kYSB#bc<�>@>@6
ZWJK8O6
RjP@<_A[8­AWPfP@Y �Xb9A[6
BH8f8O<_bL¤SJK>�J�bc8O69>LA[²96Q8@¤S6QBHY#M_µ-69>f<�e�µ#A[8@P�I-69>­el>LJ�MN6�4

G.<dMN6�PO6
�HYS6
BSbc6
PQ¤SJ�o�6_C�<.<.R � 6
A[µ#YSZ%Z-<�>V�VJ�MjM�J ##8@P�:7¤SAWZ[6V<�8@¤D69>LPQ:�69>L6_BD<�87J�RS6
�HYSJK8O6
ZW\Fb�¤SJK>LJ�bc8O69>LAW²96
R
µ.\ J�BH\ <�e78@¤D6Ubc<dMjMN<dB(RSA%PO8O>LA[µ#YS8@A[<dBSP94 ��AWBSRSAWBSC�J MN<hRD6
Z=:QA[8@¤ J�e�69: I�JK>LJ�MN698O69>LPjM�J
\�8@¤.YSPNBD<�8Nµ-6

I-<dP@P@A[µ�Z[6�4

¢ B18O>�J��;P@bc6
BD6³e�>LJ�Mj6
PQb9J�B�µ�6�MN<.RS6
Z[6
R�YSP@A%BDCjJ���JK>@?�<�o�bL¤SJ�A%B�<�>7JX�k��n%�«Ó �7MN<hRD6
Z¬J�P�AWBU8@¤D6³b9J�PO6�<�e
ohAWRD69<^8O6
Z[6
bc<dBDel69>@6
BSbc6
P
4��k¤D6kMjJK>LCdAWBSJ�ZSRSA%PO8O>LA[µ#YS8@A[<dBSPxJK>@6QYSP@Y#J�ZWZ[\³�VJ�M�MjJ���� 6
AWµ#YSZWZh<�>=�xJK>L698O<D4=±VBSZ[\�8@¤D6
##>LP@8�e�>LJ�Mj6+JKe�8O69>�JjP@bc6
BD6+b�¤SJ�BDC�6_el>LJ�MN6+BS696
RSPkPOI-6
b9AWJ�Z�bc<dBSPLAWRD69>LJK8@A[<dB �SA[8kAWP�J�RD6
�.YSJK8O6
Z[\UMN<hRD6
Z[6
RFµ.\

��� ��� ��� ��� ��� � � ~ �

:Q¤D69>L6 ��� AWPV8@¤S6�P@6
bc<dBSR el>LJ�MN6NAWB�8@¤D6NP@bc6
BD6�� ��� AWPV8@¤D6	#�>LPO8�e�>LJ�Mj6jAWB�8@¤D6jP@bc6
BD6���J�B#R
	�� �
� JK>L6jAWBSRD6c�
I-6
BSRD6
BH8�J�BSR�AWRD6
BH8@AWb9J�ZWZW\XRSAWP@8O>LA[µ#YD8O6
RX²969>@<K�;MN6
J�B�BD<�>LM�J�Z->LJ�BSRD<dM oKJK>LAWJKµ�Z[6
P94

� � 
 � s v�����| �'�¶*-�������d, v¹���!,h"

�k¤D6�µ#J�PLAWb9PV<�e=�������]bc<hRSAWBDCUJK>@6jRD6
PLbc>LA[µ-6
R�A%B!��Ó
` �¬�����¸4 � 69>@6N:=6jRD6
P@bc>�A[µ-6³JFel69:¦AWMNI-<�>@8@J�BH8^J�POI-6
bc8@P

BD6
bc6
P@PLJK>@\�8O<NYSBSRS69>LPO8@J�BSRX8@¤D6^PO<dYD>Lbc6VMN<hRD6
ZWP94f�k¤S69>@6�JK>L6�8@¤S>@696VI#AWbc8@YD>@6 �lel>LJ�MN6(��8;\.I-6
P��Db9J�ZWZ[6
Ri¢"�hm��SJ�BSR
�wel>LJ�MN6
P��f:Q¤#AWbL¤�<�e�8O6
B���µ#YD8�BS<�8³BD6
bc6
PLP@JK>LAWZ[\��­JKI#I�6
JK>³>@69I-698@A[8@A[o�6
ZW\ J�BSR A%B�I#JK8O8O69>�BSP94 �D<�>N6c�hJ�MjI#Z[6��­J
bc<dMjMN<dB I#JK8O8O69>�B AWP_8@¤D6ie�<dZWZW<�:QAWBSC�Ó
��el>LJ�MN6XI#JK8O8O69>LB
	N¢+m¦m¦�wm¦m �wm m¦�wm m¦�wm m74x�k¤SAWP�AWP

J�b9J�ZWZ[6
R J�C�>@<dYDI <�e7I#AWbc8@YD>@6
P �¸�+±^� ��4f�k¤D6��+±V� ZW6
BDC�8@¤¶b9J�B o�JK>L\���BD6
A[8@¤D69>�8@¤D6UZ[6
BSC�8@¤ <�e!Ó
��<�>N8@¤D6
¢ � m � � PO8O>�YSbc8@YD>@6
P�YSPO6
Rj¤D69>L67JK>@6QY#BSA[o�69>LP@J�Z¸4x�k¤S6Q��el>LJ�MN6
P�JK>@6QI#>@6
RSAWbc8O6
RXYSP@AWBDCVIS>L69o.A[<dY#Pf¢­J�BSRj� J�BSb�¤D<�>
el>LJ�MN6
P94 �k¤D6�m e�>LJ�Mj6
P�JK>@6�I#>@6
RSAWbc8O6
R(A%B¶µ-<�8@¤(µ#J�bL?H:�JK>LR�J�BSR¶el<�>@:=JK>�R}RSA[>L6
bc8@A[<dBSPNµ.\¶YSP@AWBDC ¢�<�>i�

el>LJ�MN6
P94Q�Q¤D6_¢�el>LJ�MN6
PVJK>@6³bc<.RD6
R�YSP@A%BDC�AWBH8O>LJKel>LJ�MN6_8O6
b�¤SBSAW�.YD6
P7:QA[8@¤�BD<�8O6
MNI-<�>LJ�Z!IS>@6
R#AWbc8@A[<dB��#P@<X8@¤D69\
¤SJ�o�6�Z[6
P@P�bc<dMjIS>@6
P@P@AW<dBU8@¤SJ�BU8@¤D6+m J�B#R��(el>LJ�MN6
P94

�k¤S6_¤SAWPO8O<�C�>�J�MjPQJ�BSR�J�YD8O<.bc<�>L>@6
ZWJK8@A[<dB�elYSB#bc8@A[<dBSP�<�e�8@¤D6�o�JK>LAW<dYSP�el>LJ�MN6c�¸8;\.I-6
PQJK>@6�6c�hJ�M�AWBD6
R�AWB � �d�(�¸4
�k¤D6NRSA[´�69>@6
BH8�e�>LJ�Mj6³8g\HI-6
P+J�Z%Zx¤#J
o�6jP@AWM�AWZWJK>7b�¤SJK>LJ�bc8O69>LA%PO8@AWb9P��¬I�JK>@8@AWb9YSZWJK>�Z[\�¤SA[Cd¤�bc<�>@>@6
Z%JK8@A[<dBSP94_�Q¤D6N¤SAWP �
8O<�C�>LJ�MjP�¤SJ
o�6kJVZ[<dBDC�>LA[Cd¤H8x8@J�AWZ ��:Q¤SA%bL¤³AWBSRSAWb9JK8O6
Px8@¤SJK8�8@¤D6�µ#AW8 �¸>LJK8O6�AWP��HYSAW8O6�µ#YS>LPO8;\�4���ZWPO< ��8@¤D6�P@¤D<�>L8 �¸8O69>LM
bc<�>@>@6
Z%JK8@A[<dBSP³JK>@6Xo�69>L\�¤SA[Cd¤��x:Q¤SA%bL¤�b9J�B µ-6�6c�hI#Z[<dAW8O6
R�el<�>�el<�>@6
b9J�PO8@A%BDC�J�P�AWZ%ZWYSPO8O>LJK8O6
R�YSP@AWBDC�8@¤D6iP@<dYD>Lbc6
MN<hRD6
Z�RD6
P@bc>�A[µ-6
RXµ-6
Z[<0: � �d�(�¸4

�k¤S6j¢Ve�>LJ�Mj6
P+¤SJ
o�6FJ�Z[<�CK�;BS<�>LMjJ�Z�R#AWPO8O>LA[µ�YD8@A[<dB���J�BSR 8@¤S6�J�YD8O<hbc<�>@>@6
ZWJK8@A[<dB�<�e�¢7el>LJ�MN6
P�RD6
b9J
\hP�C�69<K�
MN698O>LA%b9J�ZWZ[\XJ�B#R�¤SJ�Pk8@¤S6+e�<�>�M �a¡�3�~ � :Q¤D69>@6���AWP�8@¤D6_ZWJKCD4�·=<dBSPO6
�.YD6
BH8@Z[\��#J�P�el<�>QohAWRD69<N8O6
ZW6
bc<dBDe�69>L6
BSbc6
P��#¢
el>LJ�MN6
P­b9J�B�µ�6kMj<.RD6
ZW6
RNµH\�J+��JK>@?�<�ojb�¤SJ�AWB�:QA[8@¤NJ+�k��n%�«Ó �­8O>LJ�BSPLA[8@A[<dBNMjJK8O>LA[��P@A%MjAWZWJK>�8O<+8@¤SJK8�YSPO6
RNel<�>

Ó
¡



ohAWRD69<V8O6
Z[6
bc<dBDel69>@6
BSbc6�4­�k¤S6�M�JK8O>LA ��# AWB³8@¤SAWP�b9J�PO6Q¤SJ�P�>L<�:QP�:Q¤#AWbL¤�JK>@6kRSA%P@bc>@698@A[²
JK8@A[<dB#P!<�e�8@¤D6kZ[<�CK�;BS<�>LMjJ�Z
RSAWP@8O>LA[µ#YD8@AW<dBUAWBSPO8O6
J�R�<�e�BD69CdJK8@AWo�6³µ�AWBD<dMjAWJ�Z¸4k�f�Db9ZWYSRSAWBSC�PO<dMN6³<dYD8@ZWA[69>�P���8@¤S6³mpJ�BSR�� el>LJ�MN6
PVJ�ZWP@<i¤SJ�o�6

Z[<�CK�;BD<�>�MjJ�ZHR#AWPO8O>LA[µ�YD8@A[<dBSP �$J�Z[8@¤S<dYDCd¤³8@¤D6=R#AWPO8O>LA[µ�YD8@A[<dBSP�JK>@6�BD<�8�AWRD6
BH8@AWb9J�Z.P@AWBSbc6�8@¤D6
A[>�MN6
J�B�J�BSR�o�JK>LA%J�BSbc6
P
JK>@6�R#A ´�69>L6
B18"��4��Q¤D6jbc<�>@>@6
ZWJK8@AW<dB µ-698;:=696
B�P@YSb9bc6
PLP@A[o�6jmwel>LJ�MN6
P+AWP+o�69>@\ ¤SA[Cd¤ �$rh4a`Kr ��4F�k¤D6jPO6
�.YD6
BSbc6j<�e
el>LJ�MN6
P³bc<dBSP@AWPO8@A%BDC�<dBSZ[\�<�e�8@¤D6
##>LPO8�m el>LJ�MN6XA%B J��_±V�pb9J�B J�ZWP@<�µ-6�MN<hRD6
Z[6
R J�P�J��k�7n �«Ó �_IS>@<hbc6
P@P
:QA[8@¤ � ���a¡�J�BSR Z[<�CK�;BD<�>LM�J�Z­MjJK>@CdAWB#J�ZWP94N�k¤D6jP@Y#b9bc696
RSAWBDC�m J�BSR �pel>LJ�MN6
P
�$JKel8O69>_8@¤D6	#�>LPO8+mwel>LJ�MN6(�
AWB�Ji�+±V��JK>@6�¤SAWCd¤SZ[\Xbc<�>L>@6
ZWJK8O6
R�4 � 6
B#bc6���CdA[o�6
B�JjMN<hRD6
Z�el<�>Q8@¤D6 ##>LPO8km e�>LJ�Mj6_AWBUJi�_±V� ��P@YDµ�PO6
�HYS6
B18
el>LJ�MN6
P�b9J�BUµ-6V<�µS8@J�AWBD6
Riµ.\XC�6
BS69>LJK8@AWBDCNbc<�>@>@6
Z%JK8O6
RU>LJ�BSRD<dM]I�J�A[>LP=YSP@AWBDC�JNP@b�¤D6
MN6+P@YSb�¤UJ�P�8@¤SJK8�<�e � �Kr �¸4

� � � � � + � � � � ��' � ,������ � ��$ � ��� ��$
� ��'�� ��� � � � ��� � ��$

G.<dYD>�bc6�Mj<.RD6
Z%P7¤SJ�o�6N<dBSZ[\�µ-696
B�YSPO69e$YSZ!e�<�>^8O>�J��Xb³6
BDCdAWBD6969>LA%BDCXel<�>V8@¤D6Nb9ZWJ�P@PV<�e�o.AWRS69<X8O6
Z[6
bc<dBSe�69>@6
B#b9AWBDC

PO<dYD>�bc6
P94f�k¤SAWP�AWP�µ-6
b9J�YSPO6kMj<.RD6
Z%PfJK>@6QYSPO69e$YSZ.el<�>­8@¤D6
PO6kJ�BSJ�ZW\.PO6
P­<dBSZ[\�AWe#8@¤D69\³>@6
Z[\³<dBjJ^P@MjJ�Z%ZDPO698f<�e�I�¤1\hP �

AWb9J�ZWZW\�MN6
J�BSA%BDC�elY#ZhI#JK>LJ�MN698O69>LP�J�BSRjA[e�8@¤D6QPLJ�MN6QMN<hRD6
ZDb9J�B�RS6
P@bc>LA[µ-6�MjJ�BH\�P@6
�HYD6
B#bc6
P­el>@<dM J_b9Z%J�P@P94��k¤D6

MN6
J�B��Ho�JK>�AWJ�BSbc6��HJ�B#RN<dBD6c�;ZWJKC³bc<�>@>@6
ZWJK8@A[<dB�JK>@67P@Y �Xb9A[6
BH8f8O<�bL¤#JK>LJ�bc8O69>LA[²967o.AWRS69<+8O6
Z[6
bc<dBDel69>@6
BSbc6�PO6
�HYS6
BSbc6
P
� ��¡��¸4 � <�:=69o�69>��fJ�P+PO8@JK8O6
R JKµ�<0o�6��xJ�RS6
�HYSJK8O6XMN<.RS6
ZWP�e�<�>_J�bc8@AWo�6XPO6
�.YD6
BSbc6
P+BS696
R MjJ�BH\�I#JK>�J�MN698O69>LP^µ-6c�
b9J�YSPO6�8@¤D69>@6jJK>@6N8@¤D>L696�MjJK>@CdAWB#J�ZxR#AWPO8O>LA[µ�YD8@A[<dBSP �$P@bc6
BD6�Z[6
BSC�8@¤SP���P@bc6
BS6�bL¤SJ�BSC�6je�>�J�MN6
P���J�BSR A%B18O>LJ��;PLbc6
BD6
el>LJ�MN6
P"��8O<�µ�6jP@I�6
b9A ##6
R J�BSR J�ZWP@<�JK8�Z[6
J�P@8+<dBD6�bc<�>@>L6
ZWJK8@A[<dB�4�� ¤SAWZW6³8@¤S69>@6�MjA[Cd¤H8+µ-6jJ�Z[8O69>LB#JK8O6�MN<hRD6
ZWP
:QA[8@¤�e�69:=69>VI#JK>LJ�MN698O69>�P���JXP@A%BDCdZ[6�Mj<.RD6
Z!JKISI#ZWA%b9JKµ#Z[6+8O<FJXZ%JK>@C�6³B.YSM�µ-69>Q<�e�PO6
�.YD6
BSbc6
PVAWP�YSBSZ%A[?�6
Z[\i8O<iµ-6
el<dYSBSR���CdA[o�6
B�8@¤SJK8V8@¤D6³P@6
�HYD6
B#bc6
P78O<iµ-6�MN<hRD6
Z[6
R�JK>@6�PO8@JK8@AWPO8@A%b9J�ZWZ[\�PO<FRSA ´-69>@6
BH894��k¤S6�P@J�MN6�JKISI-6
JK>LP78O<
µ-6�8O>LYD6kel<�>�������� bc<hRD6
RjP@6
�HYD6
B#bc6
P��.A¸4 6�4 �.MN<hRD6
ZWP­e�<�>�P@I�6
b9A #�b�PO6
�.YD6
BSbc6
P=b9J�Bjµ-6kRD69o�6
Z[<�I-6
Rjµ�YD8­MN<hRD6
ZWP
8@¤SJK8QRS6
P@bc>LA[µ-6^MjJ�BH\iPO6
�.YD6
BSbc6
P7J�RD6
�.YSJK8O6
Z[\FJ�BSRU:QA[8@¤Fel69: I#JK>�J�MN698O69>LPQJKI#I�6
JK>7RSA �Xb9YSZW8�8O<�RS69o�6
Z[<�I¬4

��6
POI#AW8O6�8@¤D6
PO6�RSA �ib9YSZ[8@A[6
P��0J7B.YSM�µ�69>!<�eSAWBSP@AWCd¤18@P¬¤#J
o�6�µ-696
B_RD69o�6
Z[<�I-6
R_:QA[8@¤+8@¤S6=J�AWR_<�eSPO<dYD>Lbc6=MN<hRD6
ZWP
8@¤SJK8=JK>@6QYSPO69e$YSZSA%B�8@¤D6Q6
BDCdA%BD6969>LAWBDC^<�e�BD698g:�<�>L?.P�8O<�b9JK>@>L\³ohAWRD69<D4�±VBS6kAWBSP@A[Cd¤H8­AWPf8@¤#JK8�ohAWRD69<_PO<dYS>Lbc6
P�¤SJ�o�6

o�69>@\N¤SA[Cd¤NPL¤D<�>@8 �¸8O69>LM bc<�>L>@6
ZWJK8@A[<dB�:Q¤SAWb�¤Nb9J�BSBD<�8­µ-6�A[CdBD<�>@6
Rje�<�>­8O>�J��Xb�6
BDCdAWBS6969>LAWBDCVI#YD>LI�<dP@6
P94!�k¤S6�<dBD6c�

el>LJ�MN6c�;ZWJKCUbc<�>@>@6
Z%JK8@A[<dB AWPVJ�P+¤SA[Cd¤�J�PN4a`�¡FAWB�PO<dMN6jP@<dYD>Lbc6
P94³�k¤SAWP�¤SA[Cd¤�P@¤D<�>L8 �¸8O69>LM bc<�>@>@6
ZWJK8@AW<dB M�YSP@8�µ-6

J�b9bc<dYSBH8O6
RUel<�>kRSYD>LAWBSC_µ#Yh´-69>�RSAWMN6
B#P@A[<dBSAWBSC+J�BSRUJ�RSMjAWPLP@A[<dB�bc<dBH8O>@<dZ 4��7Z[8@¤S<dYDCd¤FA[8�>@6
RSYSbc6
P�M³YSZ[8@A[I#ZW6c�hAWBSC

CdJ�AWBSP­µH\�>@6
�.YSA[>LA%BDC�Z%JK>@C�69>­µ#YSbL?�698@P�el<�>�PL¤SJKI-6
Rh�¸T�m�n �$J�P­:=6k:QAWZWZhPO696�ZWJK8O69> �"�.A[8­J�ZWPO<_M�JK?�6
P­I-<dP@P@A[µ�Z[6�elJ�A[>�Z[\
J�b9b9YD>LJK8O6FP@¤D<�>L8 �¸8O69>LM 8O>LJ��ibNe�<�>L6
b9J�PO8@P³8@¤SJK8_b9J�B µ�6jY#PO6
R µ-<�8@¤ el<�>�PO<dYS>Lbc6c�;P@MN<.<�8@¤SAWBDC�J�B#R el<�>�MjJK?hAWBDC

>LJK8O6c�¸>@6
�.YD6
PO8@PVel<�>^b9JK>@>@\hAWBDCXo.AWRS69<X<0o�69>+bL¤SJ�BSBS6
ZWPQ:7A[8@¤�6c�hI#ZWA%b9A[8k>LJK8O6NJ�ZWZ[<hb9JK8@A[<dB�P@YSb�¤�J�PV�f�k� �7m�n_4�¢ B

� ��3�� ��JXo�69>@\�P@AWMjI#Z[6+µ#YS87P@YSb9bc6
PLPOelY#Z�el<�>@6
b9J�PO8@AWBSCX>LY#Z[6_AWP�YSPO6
R
	 � ��� � ��� � � � � ���  	� �k:Q¤D69>L6 ��AWP78@¤D6

Ó
`



bc<�>@>@6
Z%JK8@A[<dB bc<H6 �ib9A[6
B18��xJ�BSR � �¬8@¤D6NMN6
J�B B.YSM�µ-69>�<�e=bc6
ZWZWPVI-69>Ve�>�J�MN6���AWPVbc<dMNI#YS8O6
R <dBh�;ZWAWBS6�4_�7BS<�8@¤D69>
P@AWMjI#Z[6�el<�>@6
b9J�PO8@AWBDC�>LYSZ[6kbc<dMj6
P�el>@<dM 8@¤S6V�Vm���n�Mj<.RD6
Z � ����� 	�CdA[o�6
B ��� �	� �hM�YSZW8@A[I#Z[\_AW8�µ.\ � � �$J�PLJ�MNI#Z[6
el>@<dM J�B AWB#RD69I-6
BSRD6
BH87µ-698@JURSAWP@8O>LA[µ#YD8O6
R�>LJ�B#RD<dM o�JK>�AWJKµ#Z[6(�7J�BSR 8@¤S6
B J�RSR�� � �$RD>�J
:QB el>@<dM JUCdJ�M�MjJ

RSAWP@8O>LA[µ#YD8@AW<dB ��4�m=<�8@¤¶RSAWPO8O>�A[µ#YD8@A[<dB#P^¤SJ
o�6UI#JK>�J�MN698O69>LP³:Q¤SAWb�¤ b9J�B µ-6ibc<dMNI#YD8O6
R <dBSbc6iel>@<dM¨8@¤D6UMN6
J�B��
oKJK>LAWJ�BSbc6+J�BSR�Ó'�;ZWJKC�bc<�>@>@6
Z%JK8@A[<dBU<�e�8@¤D6^8O6
Z[6
bc<dBDel69>@6
BSb9A%BDC�PO6
�.YD6
BSbc6+<�e�AWBH8O69>@6
PO894

��BD<�8@¤D69>QA%BSP@A[Cd¤H8=A%P�8@¤SJK8kohAWRD69<�8O>LJ��XbV6c�D¤SA[µ#AW8@P )�YSbc8@YSJK8@A[<dBSP�<0o�69>7RSA[´�69>@6
BH8�8@AWMN6
PLb9J�Z[6
P94­�k¤SA%P�6
MjI#A[>O�
AWb9J�Z!<�µ#PO69>@oKJK8@A[<dB�AWP76c�.I�ZWJ�AWBD6
R�µH\�JK8O8O>�A[µ#YD8@AWBSC�P@¤D<�>@8 �¸8@A%MN6
P@b9J�Z[6%)�YSbc8@YSJK8@AW<dBSPQ8O<UJ�bc8@A[ohA[8g\�:QA[8@¤SA%B�JXPLbc6
BD6
J�BSR Z[<dBSCK�¸8@AWMN6
P@b9J�Z[6 )�Y#bc8@YSJK8@A[<dBSPV8O<�P@bc6
BS6jbL¤SJ�BDC�6
P
4��Q¤SAWP�<�µ#PO69>@oKJK8@A[<dB JKµ-<dYD8�)�YSbc8@Y#JK8@A[<dB�<dB M�Y#Z[8@A[I#Z[6
8@AWMN6
PLb9J�Z[6
P�AWP�<dBS6=<�e#8@¤D6�MN<�8@A[oKJK8@A[<dBSP!e�<�>�8O>LJ�BSPLMjA[8O8@AWBDC7o.A%RD69<�Y#P@AWBDC7>@6
BD69C�<�8@AWJK8O6
R�·�m�n �$nk�£·�m�n��!PO69>@ohAWbc6
� �1���¸4 � 69>@6+µ#Yh´-69>LAWBSCjJK8Q8@¤D6 ��57¢�A%PQYSPO6
R�8O<XJKµ#PO<�>Lµ�P@¤D<�>@8Q8O69>LM )�YSbc8@YSJK8@A[<dBSPQPO<j8@¤SJK878@¤D6_BD698g:�<�>@?�P@696
P
J��.YSJ�P@A[�£·�m�n PO<dYD>�bc6_:Q¤D<dP@6+>LJK8O6
P�bL¤SJ�BDC�6³JK8Q8@¤D6�8@AWMN6
P@b9J�ZW6+<�ef8@¤D6_Z[<dBSCK�¸8@AWMN6
P@b9J�Z[6 )�YSbc8@YSJK8@AW<dBSP94��Q¤D6
PO6
>LJK8O6�bL¤SJ�BSC�6
PV>@6
P@YSZ[8�AWB�JX>@6
BD69C�<�8@A%JK8@A[<dB�<�e­8@¤D6j·�m�np>�JK8O6�µ#YS87P@AWB#bc6_8@¤D69\�¤#JKISI-6
B�<dB�JXZW<dBDC�8@AWMj6
P@b9J�Z[6

8@¤D6iBD698;:=<�>@? P@YDI#I�<�>L8+BD696
RD6
R el<�>�nk�£·�m�n]AWP_M³YSbL¤ Z[6
P@P_8@¤SJ�B el<�>�TVm�n+4 � <0:�69o�69>��f8O<�b9JK>@>@\�>@6
J�Z[�¸8@AWMN6
ohAWRD69<³8@¤D6^P@bL¤D6
Mj6+RD69I-6
BSRSP�<dBURSAWPO8@AWBSCdYSAWP@¤SA%BDC^P@¤D<�>@8 �¸8O69>LM )�YSbc8@YSJK8@A[<dBSP=el>@<dM Z[<dBDCK�¸8O69>�M]8O>@6
BSRFbL¤SJ�BSC�6
P��
:Q¤SA%bL¤�A%P7RSA �Xb9YSZ[8k8O<FJ�b9bc<dMNI#Z%AWP@¤�J�b9b9YS>LJK8O6
Z[\�:7A[8@¤D<dYD8QP@<iM³YSbL¤�RD6
Z%J
\U8@¤SJK8�8@¤D6³8O>@6
BSR�bL¤SJ�BDC�6NRD69C�>�J�RD6
P

I-69>@el<�>LMjJ�BSbc6�4

�k¤S6�RSA �ib9YSZ[8@A[6
P¬A%B+RD69o�6
Z[<�I#A%BDC7YSP@69elYSZ1MN<.RS6
ZWP¬el<�>xJ�BH\.8@¤SAWBDC7<�8@¤D69>!8@¤#J�B_ohAWRD69<�bc<dBDe�69>L6
BSb9AWBDC�PO6
�HYS6
BSbc6
P

:=69>@6�6
B#bc<dYSB18O69>L6
R�69o�6
B�:7A[8@¤�P@A%MNI#Z[6+bc<hRSAWBDCiJ�Z[C�<�>LA[8@¤#MjP �l6�4 CD4 �Q�¸T�m�n YSPLAWBDC�J
#S�h6
R��.YSJ�BH8@A[²969>Ve�<�>VJ�ZWZ
el>LJ�MN6
P94 �¶±�µ#8@J�AWBSAWBDCi>@6
J�ZWA%PO8@AWb³MN<.RS6
ZWPVe�<�>%�k�¸TVm�n¦<�µS8@J�A%BD6
R�:QA[8@¤ MN<�>L6jbc<dMNI#Z[6c� bc<.R#AWBDCF:QAWZWZ!µ-6�69o�6
B

MN<�>@6+R#A �Xb9YSZ[8��.6�4 CD4 ��JNbc<hRD69>k:7¤SAWbL¤FJK8O8O6
MNI#8@Pk8O<j<�IS8@A%MjA[²96^A[8@Pk�.YSJ�ZWA[8g\�µ.\XJ�R��@YSPO8@A%BDC�8@¤D6^o�JK>�A[<dYSP�bc<hRSAWBDC
P@YSb�¤�J�P��_±V�}P@AW²96��D>LJK8O6+I-69>kµ#Z[<hb@?��SbL¤S<dAWbc6+<�e�e�>�J�MN6+MN<hRD6��D698@bK4

� <�:=69o�69>��hG.�¸T�m�n <�>�·��¸TVm�n¶PO6
�HYS6
BSbc6
PfJK>@6=C�6
BD69>LJK8O6
R�:QA[8@¤³J�B³6c�.I�ZWAWb9A[8!>LJK8O6�bc<dBSPO8O>LJ�AWBH8��dAWMNI-<dPO6
R_8O<
J�b9bc<dMjMN<hRSJK8O6�8@¤D6QJKISI�ZWAWb9JKµ#Z[6�Z[6
JK?.\�µ#YSbL?�698�I#JK>LJ�Mj698O69>LP��hJ�BSRN8@¤.YSP­8@¤D6Q<�µ#PO69>@o�6
RX8O>LJ�BSP@M�A[8O8O6
RN>LJK8O6
P�:QAWZWZ
µ-6+6
J�P@A[69>78O<XMN<hRD6
Z �SJ�ZW8@¤D<dYDCd¤�8@¤S6_MN<hRD6
ZWPkJK>@6�ZWA[?�6
Z[\i8O<�µ-6+RSA ´-69>@6
BH8kel>@<dM 8@¤D<dP@6+8@¤SJK87b9J�B�µ-6+MjJK8@bL¤S6
R

8O< �k�¸TVm�n PO8O>@6
J�M�P94��k¤D69>L67AWP�J³>LAWPO?��H¤S<�:=69o�69>��S8@¤SJK8=8O>LJ��Xb�6
BDCdAWBS6969>LAWBDC³b9J�ZWb9YSZWJK8@A[<dB#P�µ�J�PO6
Ri<dB �Q�¸TVm=n
MN<hRD6
ZWP_:�<dYSZ%R e$J�AWZ­<dBSbc6i8@¤D6X8O>LJ��XbiJ�P�µ-696
B P@¤SJKI-6
R�JK8³8@¤D6 �757¢
�¸GH�¸TVm=n �"��<�>³JK8³8@¤D6�ohAWRD69<�6
BSbc<hRD69>
�¸·��¸TVm�n���4

¢ B P@YSM�MjJK>@\��¬:Q¤#AWZ[6NMN<hRD6
ZWP^P@¤D<dY#ZWR�I#ZWJ�\�JU>L<dZ[6jAWB 69oKJ�ZWYSJK8@AWBSCU8@¤D6�PO\hPO8O6
M I-69>@el<�>LMjJ�BSbc6��!8@¤D69\ JK>@6
YSBSZ%A[?�6
Z[\�8O<7µ-6�Y#PO69elY#Z1YSBH8@AWZd8@¤S6=AWBH8O69>@e$J�bc6�µ-698g:�696
B³ohAWRD69<7JKI#I#ZWAWb9JK8@A[<dB�J�BSR³BD698;:=<�>@?�¤#J�P�µ-696
B³RD6$#�BD6
R�4 � 6
BD<0: bc<dBSP@AWRS69>kAWBFRD698@J�AWZ-8@¤D6^oKJK>LA[<dYSP�TVm�n PO\hPO8O6
M Mj<.RD6
PQP@¤D<�:7BUAWB �xAWCdYD>@6�ÓV:Q¤SA%bL¤F>@69IS>L6
PO6
B18�RSA[´�69>@6
BH8

3Kr



RD69C�>@696
PQ<�exA%B18O69>LJ�bc8@AW<dB�µ-698;:=696
B�8@¤D6^ohAWRD69<jJKI#I#ZWAWb9JK8@A[<dBUJ�B#RU8@¤D6+BD698g:�<�>@?�4

� � �	�f�7��	#����� 
���� � ��� �

¢£8+AWPV6
J�PO\�8O<�<�µS8@J�AWB Y#BSbc<dBSPO8O>LJ�A%BD6
R�T�m�n o.AWRS69<D4��Q¤D6jP@AWMNI�Z[6
PO8VJ�BSR MN<dPO8_bc<dM�MN<dB MN698@¤D<hR���Y#PO6
R AWB
MN<dPO8^<�e�8@¤D6NMN<hRD6
ZWAWBDCi6c�hI�69>�AWMN6
BH8@P�RS6
P@bc>LA[µ-6
R�JKµ�<0o�6��!AWP�8O< #S��8@¤D6N�HY#J�B18@A[²
JK8@AW<dB PO8O69I�P@A[²96NAWB�JiohAWRD69<
6
BSbc<hRD69>
4 ¢£8UAWPX<�e�8O6
B J�PLP@YSMN6
R�8@¤SJK8F8@¤SAWPiIS>L<�ohAWRD6
PiBD6
JK>LZ[\}bc<dB#PO8@J�B18��.YSJ�ZWAW8;\(ohAWRD69< �7µ#YD8i8@¤SAWPFAWPFBD<�8
PO8O>LA%bc8@Z[\�8O>�YD6�4f��<�>@67PO<�I#¤SAWP@8@AWb9JK8O6
RjMN698@¤D<hRSP­JK>L6QBD6
bc6
P@P@JK>L\³8O<³J�bL¤SAW69o�6Q8O>LYSZW\�bc<dBSPO8@J�BH8��.YSJ�ZWAW8;\³o.AWRS69<
�$PO696
el<�>k6c�hJ�MjI#Z[6
� 3Kr ��3OÓ �#3�3���3�~�� ��4

�k¤S69>@6kJK>@6kJ^el69:(PO8O>LJ�A[Cd¤H8Oel<�>@:=JK>�RN8O6
bL¤SB#AW�HYS6
Pf8O<+>@6
RSY#bc6=8@¤S6kµ#A[8 �¸>LJK8O6�:7A[8@¤D<dYD8fP@J�bc>LA #�b9AWBDCV�HY#J�ZWA[8;\�4f��P
J�Bj6c�DJ�MNI#ZW6��Hbc<dBSP@A%RD69>f8@¤D67b9J�P@6k:Q¤D6
BjJ�Z[<dBDC+PO6
�.YD6
BSbc6��hbc<dBSP@A%PO8@AWBDCV<�e¬MjJ�BH\NRSA ´-69>@6
B18­PLbc6
BD6
P��HA%Pf6
BSbc<hRD6
R
YSP@A%BDC J bc<dBSPO8@J�BH8X�.YSJ�BH8@A[²
JK8@A[<dB}P@8O69I®P@A[²96�4}¢g8�A%PN:�6
Z%Z�?.BD<0:QB(8@¤#JK8�P@bc6
BD6�b�¤SJ�BDC�6
PX>@6
P@YSZW8�A%B(MjJ�PO?hAWBDC

PO<�8@¤SJK8�8@¤S6�##>LP@8_el69: el>LJ�MN6
P�<�e�8@¤D6XBS69: P@bc6
BS6ib9J�B µ-6�bc<.RS6
R JK8�J�>L6
ZWJK8@A[o�6
Z[\ Z[<0:�69>N�.YSJ�ZWA[8g\�:7A[8@¤D<dYD8

J�´-6
bc8@AWBDCi8@¤D6�I-69>Lbc6
AWo�6
R�>@6
P@<dZWYD8@A[<dB�47�k¤HY#PQJibc<dBSPO8@J�BH8V�.YSJ�BH8@A[²969>V:�<dY#ZWR�BD<�8VBD6
bc6
P@PLJK>LAWZ[\Fµ-6_6 �Xb9AW6
B18VAWB

8@¤SAWP^PLbc6
BSJK>LA[<D4i�7Z[<dBSC�P@AWMjAWZ%JK>VZ%AWBD6
P���8@¤D6X¤HYSM�J�B o.A%P@YSJ�ZfPO\hPO8O6
M AWP_MN<�>@6�PO6
B#P@A[8@A[o�6�8O<�69>L>@<�>LP+AWB bc69>L8@J�AWB

8;\.I-6
P�<�e7>L69CdA[<dBSP �l6�4 CD4 8O6c�.8@YS>@6
R¶ohP94 )�JK8"�³PO< A[8NAWPNPO6
B#P@A[µ#Z[6X8O< YSPO6Fµ#A[8@P�:7¤D69>@6F8@¤D69\ JK>L6�MN<�>@6�YSPO69e$YSZ
I-69>Lbc69IS8@YSJ�Z%Z[\��h:Q¤SAWb�¤UJKCdJ�AWB�MjJ�\UBD<�8kbc<�>@>@6
POI-<dBSRF8O<XJjbc<dBSPO8@J�BH87�.YSJ�BH8@A[²
JK8@A[<dB�J�ZWZW<.b9JK8@A[<dB¬4

nQ69CdJK>LRSZ[6
P@P7<�e­8@¤D6�MN698@¤D<hR!�$JiPLAWMNI#Z[6�bc<dBSPO8@J�BH8 �;�HYSJ�BH8@A[²969>+J�Z[C�<�>�A[8@¤SM ��<�>VJiMN<�>@6�PO<�I#¤#AWPO8@AWb9JK8O6
R�JKID�
IS>@<dJ�b�¤ �7PO6
Z[6
bc8O6
R�8O<UJ�bL¤#A[69o�6NJKISIS>@<��hAWM�JK8O6
Z[\�bc<dBSPO8@J�BH8+�.YSJ�ZWA[8g\���8@¤S6�?�69\�e�6
JK8@YD>L6³<�e �k�¸TVm�n¦AWP78@¤SJK8V8@¤D6

ohAWRD69<N<dYD8OI#YS8k>LJK8O6_AWPQPO6
Z[6
bc8O6
R�P@<dZ[6
Z[\ie�<�>78@¤D6+I#YD>LI�<dP@6�<�e�ohAWRD69<j�.YSJ�ZWA[8g\��#J�BSR�A%PkBD<�8Qbc<dBSP@8O>LJ�AWBD6
RUµ.\UJ�B1\
BD698g:�<�>@?hAWBDCN>L6
�HYSAW>@6
MN6
BH8@P94

¢£8fMjJ
\�µ�6�JK>@CdYD6
R�8@¤#JK8x8@¤S6�Z%J�b@?_<�e�J�B³6c�.I#Z%AWb9A[8�I-<dZWA%b9AWBDCQMN6
b�¤SJ�BSAWPLM¹JK8f8@¤S6 ��57¢�MjJK?�6
Pf8@¤D6�IS>L<�ohAWP@A[<dB
<�exE�<HGjCdYSJK>LJ�BH8O696
P�AWMNI-<dP@PLA[µ#Z[6�el<�> �Q�¸TVm=n �h69o�6
BX:7¤D6
B�8@¤S6�PO<dYS>Lbc6�b�¤SJK>LJ�bc8O69>LA%PO8@AWb9P�JK>@6�?.BD<0:QB��.µ-6
b9J�YSPO6
<dBD6iMjAWPOµ-6
¤SJ�o.AWBSC�PO<dYD>Lbc6�b9J�B 6
BSRSJ�BSC�69>�8@¤D6
P@6�CdYSJK>LJ�BH8O696
P³e�<�>�J�ZWZ­P@<dYD>Lbc6
P94 � <�:=69o�69>��­8@¤D69>L6XJK>@6X8@¤D>@696
>@6
J�PO<dB#P�8O<jPO8@YSRD\ �k�¸TVm�npJ�BH\.:=J�\�4 ��A[>LPO8��SAWe!BD698g:�<�>@?FPO:QAW8@bL¤D6
Pk¤#J
o�6+e$J�A[>k�.YD6
YD6
AWBDCNJ�BSRFI-69>O� )�<�: µ#Yh´-69>
J�ZWZ[<hb9JK8@A[<dB���e$J�A[>F�HYS6
YD6
AWBDC I#>@<�ohAWRD6
PiAWMNI#Z%AWb9A[8NI-<dZWAWb9AWBSC 8@¤SJK8X6
B#JKµ#Z[6
PUE�<HG¶CdY#JK>LJ�B18O696
PFel<�> �k�¸TVm�n µH\

AWPO<dZ%JK8@AWBDC PO<dYD>�bc6
PN8@¤SJK8XP@6
BSR(MN<�>@6�8O>LJ��XbU8@¤SJ�B}8@¤D6
A[>j8O>�J��Xb�RD6
P@bc>�A[IS8O<�>LPjJ�Z%Z[<�:+4 G.6
bc<dBSR���J PO8@Y#RD\ <�e
�Q�¸T�m�n]AWBSRSA%b9JK8O6
P^8@¤D6�I-69>@el<�>LMjJ�B#bc6N8@¤SJK8�AWP_J�bL¤SA[69oKJKµ#Z[6XAWB 8@¤D6�Mj<dPO8_<�IS8@A%MjAWPO8@AWb�P@bc6
B#JK>LA[<D4F�k¤SA[>LR��¬8@¤D6
>@6
PO6
JK>�bL¤ AWBH8O< 8O>LJ��ib�MN<hRD6
ZWPXBD6
bc6
P@P@JK>L\(e�<�> �Q�¸T�m�n J�RSMjA%P@P@A[<dB(bc<dBH8O>@<dZ�IS>@<0o.A%RD6
PXA%BSP@A[Cd¤H8@Pj>@69CdJK>�RSAWBDC

PO<dYD>�bc6+µ-6
¤SJ
ohA[<�>�8@¤SJK8QJK>L6_YSPO69e$YSZ�e�<�>VGH�¸T�m�n ��·��¸TVm=n¹J�BSR �!�¸TVm�n+4

�k¤S6U8;:=< ?�69\¶bL¤SJ�ZWZW6
BDC�6
PjAWB¶b9JK>@>L\.AWBSC�Y#BSbc<dBSPO8O>LJ�A%BD6
R T�m�n©A%B¶BD698;:=<�>@?hPj:QA[8@¤¶P@69>@o.A%bc6UCdYSJK>LJ�BH8O696
P

3OÓ



�$P@YSb�¤�J�PVCdYSJK>LJ�BH8O696
PV<dB MN6
J�B�bc6
ZWZ!ZW<dP@PO6
PVJ�BSR�RD6
ZWJ�\.P"�QJK>@6NA+�*#�BSRSA%BDC�JKISIS>L<�IS>LAWJK8O6³PO<dYD>Lbc6�MN<hRD6
ZWP78@¤SJK8
>@6
MjJ�A%B 8O>LJ�bc8@JKµ#Z[6Uel<�>jbc<dMNI#YD8@A%BDC J�RSMjAWP@PLA[<dB bc<dB18O>@<dZk:Q¤SAWZ[6Fb9JKIS8@YD>�AWBDC�>@6
Z[69oKJ�B18jPO8@JK8@A%PO8@AWb9J�ZkJ�POI-6
bc8@PN<�e

8@¤D6_P@<dYD>Lbc6c�¸>LJK8O6 )�YSbc8@YSJK8@A[<dB#P��SJ�BSR�AWA �=RD6
P@A[CdBSA%BDCNJ�RSMjAWP@PLA[<dBFbc<dB18O>@<dZ!J�Z[C�<�>LA[8@¤#MjP�8@¤SJK8k8@JK?�6�AWBH8O<jJ�b9bc<dYSBH8
oKJK>LA[<dYSPxBD698;:=<�>@?�e�6
JK8@YD>L6
P �$PLYSbL¤�J�P�RSA ´-69>@6
BH8!P@b�¤D6
RSYSZWA%BDCQRSAWPLb9A[I#ZWAWBS6
P"�#:QA[8@¤D<dYD8!µ-6
AWBDCk<0o�69>LZ[\�bc<dB#PO69>@oKJK8@A[o�6�4
� R#AWP@b9YSP@PLA[<dBj<�exPO<dYD>Lbc6^MN<hRD6
ZWAWBSC+8O6
bL¤SB#AW�HYS6
P�e�<�>�oKJK>LA[<dYSP=8;\.I-6
P�<�e!PO<dYS>Lbc6
P=:=J�P�CdAWo�6
BiA%BUGh6
bc8@A[<dBi�D4 � 6
BD<0: RD6
P@bc>LAWµ�6V8@¤D6�bc<�>@>@6
POI-<dBSRSA%BDC�8O6
b�¤SBSAW�.YD6
P�el<�>QJ�RSM�AWP@P@A[<dBFbc<dBH8O>@<dZ 4

����� � + ����� � � � � ����������� � ��� +�� � � ��$ �"��� ����� ')(����

�VYSJK>�J�B18O696
AWBSCNE�<HG�el<�>=Y#BSbc<dBSPO8O>LJ�A%BD6
RjTVm�n 6
P@PO6
BH8@AWJ�ZWZ[\NAWMjI#ZWA[6
P­P@<dZ[o.A%BDC_8@¤D6�el<dZWZ[<�:7AWBDC+8O>LJ��ibQ6
BDCdA%BD6969>O�

AWBDC^I#>@<�µ#Z[6
M 	 � <0:�M�J�B1\�ohAWRD69<_b9J�ZWZ%P­b9J�Bjµ-6QP@A%M�YSZW8@J�BD69<dYSP@Z[\�b9JK>@>LA[6
R�µH\�J_PO\hPO8O6
M¦:QA[8@¤jZWA%BD?_µ#J�B#RD:QAWRD8@¤

· µ#A[8@P ��PO6
bc<dB#R��#:QAW8@¤�J�P@I�6
b9A ##6
R�RD6
Z%J
\�JK8VMN<dPO8��UJ�B#R�Z[<dP@P7>LJK8O6³e�<�>VPO<dYD>�bc6 ��JK8�MN<dP@8����	��

����6
P@AWCdBSAWBDC
J�RSMjA%P@P@A[<dBFbc<dBH8O>@<dZ¬el<�>k6
BSP@YS>@6
R�E�<HGFRD69I-6
BSR#P�<dB�JjPO<dZWYS8@A[<dBF8O<j8@¤SAWP�I#>@<�µ#Z[6
MU4

¢ B_C�6
BS69>LJ�Z �K8@¤D6�BHYSM�µ-69>�<�e#b9J�Z%ZWP�8@¤#JK8xb9J�B³µ-6�b9JK>@>�A[6
R_YSB#RD69>�E�<HG_bc<dBSPO8O>�J�AWB18@P�BD696
R#P�8O<�µ-6�RD698O69>LM�AWBD6
R
el<�>�8@¤D6^:Q¤D<dZ[6^BD698g:�<�>L?X:Q¤#AWZ[6�8@JK?.AWBSC�A%B18O<NJ�b9bc<dYSBH8k8@¤D6^µ#YD´�69>kMjJ�B#JKC�6
MN6
B187J�BSRFP@bL¤D6
R#YSZWAWBDC�RSAWPLb9A[I#ZWAWBS6
P

YSPO6
RiAWBXBD698;:=<�>@?�PO:7A[8@bL¤D6
P
4 �D<�>�AWBSPO8@J�BSbc6��hA[e�PO:QAW8@bL¤D6
P=YSPO67I�69>@�;bc<dBSBD6
bc8@A[<dBXµ#Yh´-69>LAWBDC_:QA[8@¤je$J�A[>��HYS6
YD6
AWBDC �
8@¤D6
BX8@¤SAWP�¤SJ�P�8O<³µ-6Q8@JK?�6
BFAWBH8O<�J�b9bc<dYSBH8�AWBj8@¤S67J�RSMjA%P@P@A[<dBjbc<dBH8O>@<dZ-bc<dMNI#YS8@JK8@A[<dBSP94f�k¤SA%P�MN6
J�BSP�8@¤SJK8=8@¤D6

B.YSM_µ-69>+<�ekR#A ´�69>L6
B18_b9J�Z%ZWP+8@¤SJK8³b9J�B�µ-6�b9JK>L>LA[6
R :7A[8@¤D<dYD8^ohA[<dZWJK8@AWBSC�J�B1\ bc<dB#BD6
bc8@A[<dB � PNE�<HG bc<dB#PO8O>LJ�AWBH8@P

M³YSPO8�µ-6�RD698O69>LMjAWBS6
R}J�P@P@Y#MjAWBDC 8@¤S>@696�8@¤SA%BDCdP 	 J P@I�6
b9A #�b�PO<dYD>�bc6�MN<hRD6
Z ��8@¤D6�J
oKJ�AWZWJKµ#ZW6�µ#Yh´-69>XP@I#J�bc6
8@¤SJK8^b9J�B�µ-6³J�ZWZW<.b9JK8O6
R�8O<URSA ´-69>@6
BH8�bc<dBSBS6
bc8@A[<dBSP �lµ#J�PO6
R�<dB RD6
ZWJ�\�>@6
�.YSA[>@6
Mj6
B18@P"�"�-J�BSR�8@¤D6�IS>@6
P@6
BSbc6�<�e
e$J�A[>��.YD6
YD6
AWBSC�P@b�¤D6
RSYSZWA%BDCD4��­o�6
B e�<�>NJ�P@AWBDCdZ[6XPO:QA[8@b�¤��fRD698O69>LMjAWB#AWBDC�8@¤SA%P_B.YSM_µ-69>�:QA[8@¤D<dYD8�µ-6
AWBDC�o�69>@\
bc<dBSPO69>Lo�JK8@A[o�6FAWP³RSA �Xb9Y#Z[8^:Q¤D6
B�I�69>@�;bc<dBSBD6
bc8@A[<dB µ#Yh´-69>LAWBDC�J�B#R�e$J�A[>��.YD6
YD6
A%BDC�JK>@6iYSPO6
R�4 �SYD>@8@¤D69>�MN<�>@6��
AWB�8@¤D6�BD698;:=<�>@?�b9J�PO6���8@¤S6³PO<dYS>Lbc6³P@8@JK8@AWPO8@AWb9PVb9J�B�P@A[CdBSA #�b9J�B18@ZW\Fb�¤SJ�BDC�6NJKel8O69>^8@¤D6 #�>LPO87P@:QA[8@bL¤���MjJK?hAWBDCiA[8
RSA �ib9YSZ[8=8O<�bc<dMNI#YD8O6�b9JKI#J�b9A[8;\U<�e�RD<0:QBSPO8O>@6
J�M PO:QA[8@b�¤D6
P�:QAW8@¤D<dYD8�µ-6
AWBDCNbc<dBSPO69>@oKJK8@A[o�6�4

� ¤D6
BUPO:QAW8@bL¤D6
P�YSPO6^P@¤#JK>@6
Riµ#Yh´-69>LP�J�BSR ##>LPO8 �;AWBD� ##>LPO8 �¸<dYD8=P@bL¤S6
RSYSZWAWBSC �H8@¤D6^B.YSM�µ�69>=<�e!b9J�Z%ZWP=8@¤SJK8kb9J�B
µ-6�b9JK>L>LA[6
RFb9J�BFµ-6��.YSA[8O6^J�b9b9YD>LJK8O6
ZW\XRD698O69>LM�AWBD6
R �lIS>@<�ohAWRD6
Ri8@¤SJK8kP@<dYD>Lbc6^MN<hRD6
ZWP=JK>@6^J�b9b9YD>LJK8O6_J�BSRF¤SJ�o�6
8@¤D6FIS>@<�I-69>@8@AW6
P�BD6
bc6
PLP@JK>@\�el<�>NJ�BSJ�Z[\.8@AWb9J�Z=8O>LJ�bc8@JKµ#AWZ%A[8;\ ��4 ±VBD6FMN698@¤D<hR���b9J�Z%Z[6
R�8@¤S6�·�¤D69>LBD<K´��;RD<dMjAWB#J�B18
��AWC�6
B1oKJ�ZWYD6+MN698@¤S<.R � �1`��!JKISI#Z%A[6
P�8O<XPO<dYS>Lbc6
PQMN<hRD6
Z[6
R�µH\F8@AWMN6c�¸>L69o�69>LP@A[µ#ZW6V��JK>@?�<0o�bL¤SJ�A%BSP94���J�BH\U<�8@¤D69>
P@b�¤D6
MN6
P �$MN<dPO8³<�e�:Q¤SAWb�¤ JK>@6iµ#J�PO6
R <dB RSA ´-69>@6
BH8_MN698@¤D<hRSP_e�<�>�b9J�ZWb9YSZWJK8@A%BDC�J�B � 6c´-6
bc8@A[o�6Fµ#J�BSRS:QAWRD8@¤ �

J�P@PO<hb9AWJK8O6
RF:QAW8@¤�8@¤D6^PO<dYS>Lbc6^J�BSRFA[8@PkE�<HG�>@6
�HY#A[>@6
MN6
BH8@P"��b9J�BUJ�ZWPO<³µ�6VYSPO6
Ri8O<NRD698O69>LM�AWBD6�8@¤D6^BHYSM�µ-69>�<�e
b9J�ZWZWPk8@¤SJK8kb9J�B�µ-6+b9JK>@>LAW6
R�� �K~ ���0� ���K� ���K�����������K¡����K` � �Se�<�>7JjPOI-6
b9A&##6
RUZ[<dPLP�>LJK8O6�J�BSRURS6
ZWJ
\�4

3�3



57<�8O6�8@¤SJK8!8@¤S6=Z[<dPLP�IS>L<�µ#JKµ#AWZWAW8;\Vb9J�ZWb9YSZWJK8O6
R³AWP!8@¤D6�JKC�C�>@69CdJK8O67Z[<dP@P!IS>@<�µ#JKµ#A%ZWA[8;\�4�¢£B�PO<dMN6�b9A[>Lb9YSMjP@8@J�BSbc6
P

� ��`�� �¬I�¤SJ�PO6�6c´�6
bc8@P_b9J�YSPO6
R µ.\�8@¤D6�I-69>LA[<hRSAWb�BSJK8@YD>@6�<�e�o.AWRS69<iel>LJ�MN6
P^M�J
\�>@6
P@YSZ[8VAWB�AWBSR#A[o.A%RSYSJ�Z¬PO<dYS>Lbc6
P
PO696
AWBSC+Z[<dP@PO6
P�8@¤SJK8�JK>@6kJ�BN<�>LRD69>�<�e�MjJKCdB#A[8@YSRD6�<�>�MN<�>L6kRSA ´-69>@6
B18�el>@<dM 8@¤D<dP@6�<�e�<�8@¤S69>�PO<dYD>Lbc6
P
4­GDAWBSbc6�8@¤D6

J�RSMjA%P@P@A[<dBUbc<dBH8O>@<dZ�J�ZWC�<�>LA[8@¤SM bc<dMjI#YD8O6
Pk8O<�8@J�ZxZ[<dP@P��#�HY#J�ZWA[8;\i<�efPO69>@ohAWbc6+CdYSJK>�J�B18O696
PVMjJ�\FBS<�8kµ-6_MN698kel<�>
PO<dMN6=J�RSMjA[8O8O6
R�PO<dYD>Lbc6
PxYSBSZW6
P@P�I#¤SJ�P@6�6c´-6
bc8@PxJK>L6�6
ZWAWM�AWBSJK8O6
R�4���ZWPO< ��8@¤D6=AWMNI#J�bc8!<dB³E�<HG_RSYD>LA%BDC�8O>LJ�BSP@A[6
BH8
I-69>LA[<hRSP^b9J�YSPO6
R�µH\ b9J�ZWZ�JK>@>LA[oKJ�ZWP+J�BSR�RD69I#JK>@8@YD>L6
P+¤SJ
o�6i8O<�µ-6jJ�b9bc<dYSBH8O6
R e�<�> ��I-<dP@P@A[µ�Z[\�µ.\�M�JK?.AWBSC�8@¤D6
J�RSMjA%P@P@A[<dB®bc<dB18O>@<dZVMN<�>L6�bc<dBSP@69>@o�JK8@AWo�6�4w��BD<�8@¤D69>Fe$J�bc8O<�>U8O<¶bc<dBSP@AWRD69>iAWPX8@¤SJK8F8@¤D6�J�R#MjAWP@P@AW<dB(bc<dB18O>L<dZ

b9J�ZWb9YSZ%JK8@A[<dBSP^8g\HI#A%b9J�ZWZ[\�<dB#Z[\�bc<dB#P@AWRD69>+8@¤S6�MN6
J�B PO8@JK8@AW<dBSJK>@\ Z[<dP@P^I#>@<�µ#JKµ#AWZ%A[8;\�4N¢£8_MjJ�\�µ-6jBD6
bc6
PLP@JK>@\�8O<

bc<dBSP@A%RD69>�8@¤D6_RSA%PO8O>LA[µ#YS8@A[<dB�<�e�Z[<dP@P@6
PkJ�Pk:=6
ZWZ 4

¢ B � �1`�� ��8@¤D6jM³YSZ[8@A[I�Z[6c�hA%BDCjCdJ�AWB AWP�el<dYSBSR�8O<Uµ-6NAWB�8@¤S6N>LJ�BDC�6N<�e=~i8O<F�U:Q¤S69>@6
J�PV8@¤D6NI-6
JK?1�¸8O<K�;Mj6
J�B
>LJK8@A[<�el<�>N8@¤SAWP³8O>LJ��XbFAWPN�.4 � 69>@6F8@¤D6�M³YSZ[8@AWI#Z[6c�DAWBDCUCdJ�AWB¶AWP�b9J�ZWb9Y#ZWJK8O6
R µH\ bc<dMNI#JK>LA%BDC�8@¤S6FB.YSM�µ-69>³<�e

b9J�ZWZWP�b9JK>@>LA[6
R 8O<(8@¤S6�BHY#M_µ-69>U8@¤SJK8�:=<dYSZWR µ-6 b9JK>@>�A[6
R A[e�I�6
JK?�>LJK8O6�J�Z%Z[<.b9JK8@AW<dB :�69>L6�YSPO6
R �$J�B#R BD<�8
µ.\�bc<dMNI#JK>LA%BDC�AW8_8O<�8@¤D6FBHYSM�µ-69>�<�e^·�m�n b9J�ZWZWP�<�e �OJKISIS>L<�IS>LAWJK8O6 ��>LJK8O6F8@¤SJK8Nbc<dYSZWR µ-6ib9JK>@>�A[6
R ��4��k¤D6
MjJ��DAWM³YSM I�<dPLP@A[µ#Z[6�M³YSZ[8@A[I#ZW6c�hAWBSCjCdJ�AWB AWPV8@¤D69>L69e�<�>@6��.4���YS>@6
Z[\�el>@<dM JUBD698g:�<�>@? M³YSZ[8@A[I�Z[6c�hA%BDCjI-<dAWBH8�<�e

ohA[69:��#J�RD6
�.YSJK8O6³M�YSZW8@A[I#Z[6c�DAWBDC³CdJ�AWB�A%P�6c�.8O>�J�bc8O6
R�AWB�8@¤SAWPkb9J�PO6³YSP@AWBSC��k�¸TVm�n��#I#>@<�ohAWRD6
R�J�b9b9YS>LJK8O6³P@<dYD>Lbc6
MN<hRD6
ZWP^JK>@6iJ
oKJ�AWZWJKµ#ZW6�4 � <0:�69o�69> ��J�P_:�6i¤SJ
o�6iP@J�AWR��!P@YSbL¤�MN<.RS6
ZWP+JK>@6�BS<�8_J
oKJ�AWZWJKµ#ZW6Ne�<�>³MN<dPO8+8g\HI-6
P+<�e
PO<dYD>�bc6
P�J�BSR�J�ZWPO<_8@¤S69>@67AWP�BD<�MN6
b�¤SJ�BSAWPLM 8O<³bc<dM�M�YSB#AWb9JK8O67bc<dMNI�ZWAWb9JK8O6
R�P@<dYD>Lbc67Mj<.RD6
Z%Pf8O<_8@¤D6�BD698;:=<�>@?�4

¢ BSPO8O6
J�R���8@¤D6�P@A%MNI#Z[69>QZW6
JK?H\Fµ#YSbL?�698�P@<dYD>Lbc6�RS6
P@bc>LA[IS8@AW<dBSPkJK>@6³YSPO6
R���:Q¤SAWb�¤�b9J�B�>L6
RSYSbc6_8@¤S6�M³YSZ[8@A[I#ZW6c�hAWBSC
CdJ�AWBSPke�<�>kohAWRD69<jbc<dB#P@AWRD69>LJKµ�Z[\�4

� 
���� �i� � � ���

�VA[o�6
B+8@¤D6�RSA �ib9YSZ[8@A[6
P-AWB^J�b9b9YD>�JK8O6
Z[\+MN<hRD6
ZWAWBDC�YSBSbc<dB#PO8O>LJ�AWBD6
R^P@<dYD>Lbc6
P���<dBD6­PO<dZWYS8@A[<dB+¤SJ�P�µ-696
B^el<�>�PO<dYS>Lbc6
P
8O<NRD6
b9ZWJK>@6^J³I-6
JK?�>LJK8O6��SJ�o�69>LJKC�6+>LJK8O6��SJ�B#RiJNM�J��hAWM³YSM µ#YD>LP@8=P@AW²9678O<N8@¤D6^BD698g:�<�>L?�4��Q¤D6�P@<dYD>Lbc6^P@¤SJKI-6
P

8@¤D6jAWB#bc<dMjAWBDCi8O>LJ��Xb�8O<�bc<dBDel<�>LM 8O<U8@¤S6N8O>LJ��XbNbc<dBH8O>LJ�bc8_6
A[8@¤S69>^µH\�J�RSJKIS8@AWBDCF8@¤D6N8O>�J��XbNPO<dYD>Lbc6 � P+>LJK8O6

�$P@YSb�¤�J�P!µ.\+�HYSJ�BH8@A[²969>�bc<dB18O>L<dZHel<�>xo.AWRS69<QPO<dYD>Lbc6
P ��<�>xµH\^µ�Yh´�69>�AWBDCkAWB_8@¤D6�P@¤#JKI#AWBDCQRS69o.AWbc6�4 � 6�J�P@P@YSMN6�8@¤D6
ZWJK8O8O69>�AWBU8@¤SAWPQPO6
bc8@A[<dB��S:7¤SAWZ[6V8@¤D6�e�<�>LMj69>k:QAWZWZ�µ-6_RSA%P@b9YSP@PO6
RUA%B�G.6
bc8@A[<dB��H4��k¤D6+Mj<dPO87P@A%MNI#ZWAWP@8@AWbQP@¤#JKI#AWBDC
P@b�¤D6
MN6QAWP­8O<�YSPO6kJ_Z[6
JK?H\�µ#Y#b@?�698�PL¤SJKI-69>f:Q¤D69>@6k8@¤S6QP@¤SJKI-69>­RD6
ZWJ�\.P�bc6
ZWZWP­BS<�8­6
ZWA[CdA[µ�Z[6�el<�>�8O>�J�BSP@MjAWPLP@A[<dB³µH\

¤D<dZWR#AWBDC^8@¤D6
M]AWBXJ�P@¤#JKI#AWBDC+µ�Yh´�69>�4���<�>@6VPO<�I#¤SA%PO8@AWb9JK8O6
R�PLbL¤D6
MN6
P ##>�PO8�>@6
R#YSbc6Qµ#YS>LPO8@AWBD6
PLP­µ.\jP@MN<.<�8@¤SAWBDC
8@¤D6F8O>LJ��XbXµ-69e�<�>L6iA[8³6
BH8O69>LP�8@¤D6UP@¤SJKI-69>
4��k¤SAWP³P@MN<.<�8@¤SAWBSC�b9J�B µ-6iRS<dBD6Xµ.\��.YSJ�BH8@A[²969>jbc<dB18O>L<dZ �­<�>�µH\
AWBH8O>@<hRSYSb9AWBDCkRS6
ZWJ
\hP��@YSRSAWb9AW<dYSP@Z[\�AWB+bc<dM�µ#AWBSJK8@A[<dB�:QA[8@¤_JK>@>LA[oKJ�Zdel<�>@6
b9J�PO8@P94 � 6�RD69el69>!RSAWPLb9YSP@P@A[<dB#P-I�69>L8@J�AWBSAWBDC

3�~



8O<_�.YSJ�BH8@A[²969>�bc<dBH8O>@<dZD8O<+8@¤D6kP@6
bc8@A[<dBN<dBX·=<dB#PO8O>LJ�AWBD6
R�TVm�n+4d�­�hJ�MNI�Z[6
Pf<�e¬GH�¸T�m�n®P@MN<.<�8@¤SAWBDC^J�Z[C�<�>LAW8@¤SMjP

b9J�BXµ�6Qe�<dYSB#R�AWB'� ��3��*Óc���¸4�¢£e�:�67:�69>L678O<³P@¤SJKI-6QYSBSbc<dB#PO8O>LJ�AWBD6
RjT�m�n µ.\�Y#P@AWBDC_ZW6
JK?H\Nµ#Y#b@?�698@P��.6
A[8@¤D69>=8@¤D6
Z[6
JK?.\Nµ#YSbL?�698�PLA[²96
P­:=<dYSZWR�µ�6�ZWJK>@C�67<�>=8@¤S6Q8O<�?�6
Bi>LJK8O6
P=:�<dY#ZWRjµ-67b9ZW<dPO6Q8O<³8@¤D6�I�6
JK?N>�JK8O6�4­m�\XP@MN<.<�8@¤SAWBDC

8@¤D6^YSBSbc<dB#PO8O>LJ�AWBD6
RXTVm=n PO<dYD>Lbc6��D8@¤D6^P@¤#JKI�69>�I#JK>�J�MN698O69>LP�b9J�BFµ-6�M�J�RD6^MN<�>@6^BD698;:=<�>@? � e�>�A[6
BSRSZ[\ �h4��k¤D6
BD698g:�<�>@?�AWB�8@YD>�B�I-<dZWA%bc6
P!8@¤S6kAWBSbc<dMjAWBSC�P@¤#JKI�6
R³8O>LJ��ib�8O<^6
BSP@YD>@6�8@¤SJK8­AW8�bc<dBSe�<�>LM�P�8O<+8@¤D6�RD6
b9ZWJK>@6
R�8O>�J��Xb

bc<dBH8O>LJ�bc894=57<dBh�;bc<dBDel<�>LMjA%BDCN8O>LJ��Xb^AWPk6
A[8@¤D69>QRSA%P@b9JK>LRD6
RF<�>QM�JK>@?�6
RUel<�>7PO69>@ohAWbc6+J�P � µ-6
PO8Q6c´�<�>@8 �h4

�7>@>LA[oKJ�ZDbc<dBSPO8O>�J�AWB18@P�b9J�Bjµ-6kPOI-6
b9A&##6
R³µ.\NPO<dMN6QBD<dBD�;RD6
bc>@6
J�P@AWBSC^elYSB#bc8@A[<dB�<�e-8@AWMN6�4f�k¤D6kMN<dP@8­I-<�I#YSZWJK>
JK>@6³b9J�ZWZ[6
RU8@¤D6³P@AWBDCdZW6+J�BSRU8@¤D6³RSYSJ�Z¬Z[6
JK?.\Fµ#YSbL?�6987bc<dBSPO8O>�J�AWB18@P � 3�� ��3�� �¸4=� P@¤#JKI�69>Q<�>QI-<dZWAWbc69>QA%MNI-<dPO6
PkJ

µ#YD>�PO8@AWBD6
P@P7bc<dBSPO8O>LJ�A%B18�<dB�8@¤D6³P@<dYD>Lbc6�4^�k¤SAWPQµ#YD>LP@8@AWBD6
P@P7bc<dBSPO8O>LJ�AWBH8 �� 
 � � � � AWPQ8@¤S6³MjJ��DAWM³YSM J�MN<dYSBH8�<�e

8O>LJ��Xb�8@¤SJK8^PO<dYD>�bc6���b9J�B�PO6
BSR�AWB�8@A%MN6 � 4+G.<�� � � � � � 
 ��� � � ��� ���
 ���  ��� � ��
 ��� � � �kAWP78@¤D6�J�MN<dYSBH87<�e
8O>LJ��Xb^P@6
B18�µ.\Xbc<dBSBS6
bc8@A[<dB���RSYD>�AWBDC_8@A%MN6�A%B18O69>@oKJ�Z � � � � � � � 
 ��� � � �=RD69I-6
BSRSP�<dBF8@¤D6^8O>LJ��XbVbL¤#JK>LJ�bc8O69>LAWPO8@A%b9P
<�e-8@¤D6kPO<dYD>�bc6QJ�BSRN<dBN8@¤S6kI#JK>LJ�MN698O69>�P­<�e-8@¤D6kP@¤SJKI-69>
4��k¤D6kbc<dB#PO8O>LJ�AWBH8�AWMNI-<dPO6
R�µ.\�J+P@AWBDCdZW6�ZW6
JK?H\�µ#YSbL?�698

P@¤SJKI-69>�AWP�bc<dMNI#ZW698O6
Z[\Xb�¤SJK>LJ�bc8O69>LA[²96
R�µH\X8@¤D6Vµ#YD>LP@8@AWBD6
P@P=bc<dBSPO8O>LJ�A%B18 �� 
 � � � ��� 
 � � 
 � � � :7¤D69>@6�� 
 AWP�8@¤D6
µ#YSbL?�698QP@A[²96�J�BSR � 
fAWP�8@¤D6_8O<�?�6
B�>LJK8O6�4 �D<�>7JjR#YSJ�Z�Z[6
JK?.\Xµ#Y#b@?�698��#8@¤S6^µ#YD>LPO8@A%BD6
P@P�bc<dBSPO8O>LJ�A%B18QA%P

�� 
 � � � �
	 ��� �
� 
 � � � 
 � � � � � 
�� � � 
�� � � � �l���

:Q¤D69>L6�� 
 � � � 
 � JK>@6+8@¤D6�AWBSRSA[ohAWRSY#J�ZSµ#YSbL?�6987P@AW²96
PkJ�BSR � 
 � � � 
 � JK>L6+8@¤D6+8O<�?�6
B�>LJK8O6
P%�$Y#P@YSJ�ZWZ[\XI#AWbL?�6
R�8O<�µ-6
8@¤D6+I-6
JK?FJ�BSR�Z[<dBSC³8O69>�M©J
o�69>�JKC�6�>LJK8O6
P ��4

�VAWo�6
B�8@¤D6+µ�YD>LPO8@AWBS6
P@P�bc<dBSPO8O>LJ�AWBH8@P ���
 � � �=el<�>7J�ZWZ�PO<dYS>Lbc6
P���JjI�<dPLP@A[µ#Z[6VJKISIS>L<dJ�bL¤�8O<iBD698;:=<�>@?U>@6
P@<dYD>Lbc6
J�ZWZ[<hb9JK8@A[<dB AWP+8@¤D6X:�<�>�PO8 �;b9J�PO6FJKISIS>@<dJ�b�¤���:Q¤D69>@6j8O>�J��XbXP@<dYD>Lbc6
P_JK>L6iJ�P@PLYSMN6
R 8O<�µ-6�J�RDo�69>LP@JK>�AWJ�Z­8O<�8@¤D6
6c�h8O6
B187I�69>�MjA[8O8O6
RFµ.\X8@¤D6�P@¤SJKI-69>LP��'4­�x69>@e�<�>�MjJ�BSbc6_MN6
J�PLYD>@6
Pk<�e�AWBH8O69>@6
PO8QJK>L6

�
� �-�
���!/�*0�O��	Y��	��(�� ���� �
 � MjJ��������! ! ! � �#"jMjJ�� � � 
 ��� � �

�
� �-�
���!/�*0�O��	Y���N	��N	 �(	�)'14��#$�!#"�
 � MjJ��%�&���! ! ! � �'"jMjJ�� � # 
 ��� � �

� 
 ��� �-J�B#R # 
 ��� ��RD6
BD<�8O6­8@¤D6�RD6
ZWJ
\VJ�BSR+�.YD6
YD6­ZW6
BDC�8@¤^el<�>�PO<dYD>Lbc6 �#JK8¬8@AWMN6 ��4x�k¤D6­MjJ��DAWMjA[²
JK8@AW<dB^AWP-<�o�69>�J�ZWZ
I-<dP@P@A[µ�Z[6�JK>@>�A[o�J�Z.I#JK8O8O69>�BSP­J�BSR�el<�>­J�ZWZh8@AWMN6�AWBH8O69>@oKJ�ZWP94��k¤SAWPxI-69>LMjAW8@P!8@¤S6�I�<dPLP@A[µ#AWZ%A[8;\V<�e-bc<dZWZWYSP@AW<dB�J�MN<dBSCdPO8

PO<dYD>�bc6
P94km=<�8@¤�8@¤S6
PO6_I#JK>�J�MN698O69>LP�RD69I-6
BSRU<dB�8@¤D6�P@b�¤D6
RSYSZ%AWBDCNI-<dZWAWbc\FJ�BSR�8@¤S6�P@¤SJKI-69>7I#JK>LJ�MN698O69>LP
4k�k¤D6

:=<�>LPO8 �;b9J�PO6³�HYD6
YS6+Z[6
BDC�8@¤�RD698O69>�MjAWBD6
P�8@¤D6_µ#Yh´-69>kP@A[²96_BD696
RS6
RU8O<�J
o�<dA%R�Z[<dP@P
4
( �pK0ICBzIC8O?
I X�Z ?%H;j%BGAC<C?
AC:d?0m�>9B\]�B7?
l IC8O?
I IC8OBL<
K%q;ACoGB�< lOK0I K0lOmTZ q;IC:=m=: �GBzIC8OB\]^?���:=]uq;] ?
m=mdK7>9?0XOm=BRX�?
l�H�> :dH�IC8'W�XOq�I ?0m=<
K

P;ACK�H�qOo�BpIC8OBpI
A�? ��ozPO?
I
ICBGACl;<9IC8�?
I@?
ACB\]�K%<!I@H;: ��o�q;m=I@D�K0A@IC8;BzlOBGI.>9K
ACtsICKu8�?
l�H�mdB0v*)OK0A B��;?
]�POm=B%W�<
K%q�ACo�B�<@o�K0qOmdH X-Bz<
BGl�H;:=l;n
K%l,+
K ��H;?
I�?rI
A�? ��o\:=lO<!ICB7?0H K0D IC8;B\?0n
ACB�B7H�U�ICKuj�:dH�B�KuI
A�?��so%v

3��



� RS698O69>LMjAWBSA%PO8@AWb�:=<�>LPO8 �;b9J�PO6UPO69>@ohAWbc6XCdYSJK>LJ�BH8O696i6
B#P@YD>@6
P�8@¤SJK8�BD<�I#J�bL?�698@PNJK>@6FRD>@<�ISI-6
R <�>NRD6
ZWJ�\�6
R

µ-69\�<dBSR 8@¤D6NCdY#JK>LJ�B18O696
R�o�J�Z%YD6
P94j��P_AWB�8@¤D6jP@8O<.b�¤SJ�PO8@AWbjb9J�P@6��!8@¤SA%PV>@6
�HY#A[>@6
P^J�RSMjA%P@P@A[<dB�bc<dBH8O>@<dZ­8O6
PO8@P_8O<
RD698O69>LM�AWBD6�:Q¤D698@¤D69>_8@¤D6jBD698;:=<�>@? ¤SJ�P^6
BS<dYDCd¤ >@6
PO<dYS>Lbc6
P+8O<�J�R#MjA[8^J�BD69: bc<dBSBS6
bc8@A[<dB :QAW8@¤D<dYD8V>LAWPO?hAWBDC

PO69>@ohAWbc6��HY#J�ZWA[8;\UCdY#JK>LJ�B18O696
P
4V��B�6c�hJ�MjI#Z[6_<�e�8@¤D6³Y#PO6�<�e�RD698O69>LMjAWB#AWPO8@AWb+RS6
ZWJ
\�µ-<dYSB#RSP�el<�>VPL¤SJKI-6
R�TVm�n

AWP � �H��� �f:Q¤#AWbL¤ IS>@<�I-<dPO6
P³8O>LJ��XbFbc<dBSP@8O>LJ�AWBH8�e$YSBSbc8@A[<dB#P_8@¤SJK8Nb9J�B µ-6�µ�J�PO6
R <dB ZW6
JK?H\ µ#YSb@?�698@P���M�Y#Z[8@A[I#Z[6
Z[6
JK?.\Fµ#YSb@?�698@P��#<�>k>LJK8O6c�;A%B18O69>@oKJ�Z¬I�J�A[>LP �$b9J�ZWZW6
R��7�;m�¢ 5�� ��4-�f�DJ�bc8QJ�BSR �OP@Y �Xb9AW6
B18 �N:=<�>LPO8 �;b9J�P@6�J�RSMjA%P@P@A[<dB

bc<dBH8O>@<dZ.8O6
PO8@P�JK>@6�CdA[o�6
B�el<�> ##>�PO8 �;AWBh� ##>�PO8 �¸<dYD8��KPO8@JK8@AWb�IS>LA[<�>LAW8;\��KJ�BSR+6
JK>LZ%A[6
PO8 �;RD6
J�RSZ%AWBD6c� ##>LP@8¬P@bL¤D6
R#YSZWAWBDCD4!�k¤D6
P@Y �ib9A[6
B18��.J�P­<�ISI-<dPO6
R�8O<_6c�DJ�bc8��H8O6
P@8@P�JK>@6�P@YDC�C�6
PO8O6
RXµ-6
b9J�YSPO6k<�e�8@¤S6Q¤SA[Cd¤jbc<dMjI#YD8@JK8@A[<dBSJ�Z�bc<dMNI#Z[6c�DA[8g\³<�e
8@¤D6�6c�DJ�bc8­8O6
PO8@P�el<�>­PO<dMN6kP@b�¤D6
RSYSZWA%BDCQI-<dZWAWb9AW6
P94 �D<�>­8@¤S6=C�6
BS69>LJ�ZWA[²96
R³IS>@<hbc6
P@PO<�>­PL¤SJK>LAWBDC �¸�V��G �!P@bL¤D6
R#YSZWAWBDC
I-<dZWAWbc\����xJK>L69?.¤³J�BSR³�^J�ZWZWJKC�69> � ��� �0�d�(�hRD69>LA[o�6­6
B#Rh�¸8O<K�¸6
BSR³RD6
ZWJ
\Vµ-<dYSBSR#P-:Q¤D6
B+8@¤S6�PO<dYD>�bc6­8O>LJ��Xb�bc<dBDe�<�>�MjP
8O<�Z[6
JK?.\iµ#YSb@?�698�bc<dBSPO8O>LJ�A%B18@P94

GhA%BSbc6kAWBN8@¤D6
P@6Q:=<�>LPO8 �;b9J�PO6VJ�BSJ�Z[\hPO6
P�BS<_AWBSRD69I-6
BSRS6
BSbc6�<�e-P@<dYD>Lbc6
P�A%P�J�P@P@Y#MN6
R��d8@¤D67J�RSMjAWP@PLA[<dBNbc<dB18O>L<dZ
8O6
PO8@P�J�P@P@YSMN6�8@¤#JK8�PO<dYD>Lbc6
P�b9J�BjP@AWM³YSZ[8@J�BS69<dYSP@Z[\+I#>@<.R#YSbc6�:�<�>�PO8 �;b9J�PO6Q8O>�J��XbK4 � 6
BSbc6��hBD698g:�<�>@?NYD8@A%ZWA[²
JK8@A[<dB
b9J�Bjµ-6�Z[<0:}:Q¤SA%Z[6=P@8@AWZWZhbc<dBSP@AWRS69>LJKµ#Z[\�µ�698O8O69>�8@¤SJ�BjI-6
JK?³>LJK8O6QJ�ZWZ[<hb9JK8@A[<dB�4 � A[8@¤��Kr_M�PfRD6
ZWJ
\�µ-<dYSBSR#P��d��� �

YD8@AWZ%A[²
JK8@A[<dBSP�e�<�>kJ�BF�����=�¹P@6
�HYD6
B#bc6VJK>L6�<�µ#8@J�AWBD6
RFAWB � �H�(� �Dbc<dMNI#JK>@6
RF8O<j3�~ � el<�>�I�6
JK?�>LJK8O6^J�ZWZ[<hb9JK8@A[<dB�4

� <�:=69o�69>��f8@¤D6�J�P@PLYSMNIS8@A[<dB 8@¤SJK8_8@¤D6XPO<dYD>Lbc6
P�b9J�B P@A%M�YSZW8@J�BD69<dYSP@Z[\�IS>@<hRSYSbc6N:=<�>LPO8 �;b9J�PO6i8O>LJ��Xbj\.A[6
Z%RSP+J
PO8O>LA%bc8kJ�RSMjAWP@PLA[<dBFbc<dB18O>@<dZ�I-<dZWAWbc\�4

m=\�8@JK?.A%BDC�PO<dYD>�bc6
P^8O<�µ-6jPO8@JK8@AWP@8@AWb9J�ZWZ[\�AWBSRD69I-6
BSRD6
BH8^J�BSR J�ZWZW<�:QAWBSCi8@¤S6jI-<dP@P@A[µ#A%ZWA[8;\U<�e�JUel69:¦Z[<dPLPO6
P��
��ZW:=J�ZWA%R�����A[8O>�J��!J�BSR � 6
BH8;:=<�>@8@¤,� �Kr ��P@¤D<0:¦8@¤SJK8^e$YD>@8@¤S69>+M�YSZW8@A[I#Z[6c�DAWBDCXCdJ�AWBSP+b9J�B�µ�6�6c�h8O>LJ�bc8O6
R :Q¤SAWZ[6

>@698@J�AWB#AWBDCk8@¤D6=J�RDo�69>LP@JK>�AWJ�Z1:=<�>LPO8 �;b9J�P@6=µ-6
¤SJ�o.AW<�>�<�eSAWBSR#A[o.A%RSYSJ�ZKPO<dYD>Lbc6
P
4 �D<�>fAWB#RD69I-6
BSRD6
BH8¬P@¤SJKI-6
R_PO<dYS>Lbc6
P��
��A[8O>LJiJ�BSR���<�>@>�AWPO<dB!� �OÓ$��PL¤D<�:w8@¤SJK8V8O>LJ��Xb³IS>L<.bc6
P@P@6
P7:7¤SAWbL¤�MjJ��DAWMjA[²96³8@¤D6�Z[<dP@P�IS>@<�µ#JKµ�AWZWA[8g\X6
PO8@A%MjJK8O6

�$YSP@A%BDC ·�¤D69>LBS<K´ µ-<dYSB#RSP"��JK>@6�I-69>LAW<.RSA%b ��<dBh�¸<K´ IS>L<.bc6
P@P@6
Pj:QA[8@¤(>LJ�BSRD<dM I#¤SJ�PO6
P94 ��RSMjAWPLP@A[<dB bc<dB18O>L<dZ

P@b�¤D6
MN6
PjJK>@6UI#>@<�I-<dPO6
R¶AWB � �Kr �kel<�>�YSPO6UAWB 8@¤SAWPNPLbc6
BSJK>LA[<�<�e�:�<�>LP@8 �;b9J�PO6�PO<dYS>Lbc6Uµ-6
¤SJ
ohA[<�>���P@8@JK8@AWPO8@AWb9J�ZWZW\
AWBSRS69I�6
B#RD6
B18�PO<dYD>�bc6
P��#J�BSR�J�B�J�ZWZ[<�:=6
R�P@M�J�ZWZ�Z[<dP@PkA%BF8@¤D6+BD698;:=<�>@?�4

� � �7��	#����� 
���� � ��� �

±VBSZW\�PO<�M�Y#bL¤ b9J�B�µ-6�J�b9bc<dMNI�ZWAWP@¤D6
R�µH\ P@Mj<H<�8@¤SA%BDC�8@¤D6X<dYD8OI#YD8+<�ekJ�B YSBSbc<dB#PO8O>LJ�AWBD6
R o.AWRS69<�6
BSbc<hRD69>

:QA[8@¤�G.�¸T�m�n+4�¢£B P@<dMN6�b9J�PO6
P��x8@¤D6N<dYD8OI�YD8+PO8@AWZWZfM�J
\ BD<�8_P@JK8@A%POe�\�8@¤D6j6c�DAWPO8@AWBSC�BD698;:=<�>@? bc<dBSPO8O>LJ�A%B18@P��!<�>
ohA[69:�6
R J�BD<�8@¤D69>�:�J
\��f8@¤D6i>@6
�.YSA[>@6
R�BD698;:=<�>@? bc<dB#PO8O>LJ�AWBH8@P�M�J
\ µ-6�8O<.<�6c�.I-6
BSP@AWo�6j<�>³ZW6
J�R�8O<�o�69>@\�Z[<0:
YD8@AWZ%A[²
JK8@A[<dB�4N¢£e�PO< �!8O<�<�µS8@J�AWB��.YSJ�ZWAW8;\�o.AWRS69<U<�o�69>³I#J�b@?�698�BD698;:=<�>@?hP�AW8+AWP+BD6
bc6
P@PLJK>@\ 8O<�AWBSbc<�>LI�<�>�JK8O6j8@¤D6

3��



6
BSbc<hRD69> �OAWB�8@¤S6jZ[<H<�I �UJ�P_P@¤D<0:QB AWB ��A[CdYD>L6ªÓK4j�7B 6
B#bc<.RD69>_:Q¤SAWb�¤�b9J�B J�RSJKIS8^8@¤D6N>�JK8O6�A[8+P@YDµ�MjA[8@P�8O<
8@¤D6 �757¢�8O<iP@JK8@A%POe�\Fµ-<�8@¤U8@¤D6³BD698;:=<�>@?U8O>LJ��ib_bc<dBSPO8O>�J�AWB18@P�J�BSR�8@¤D6_ohAWRD69<�P@\.PO8O6
M©µ#Yh´-69>LAWBDCjbc<dB#PO8O>LJ�AWBH8@P

:QAWZ%Z­µ-6UAWB J�I-<dP@AW8@A[<dB�8O< J�b�¤SA[69o�6U8@¤D6Fµ-6
PO8�I-<dP@P@A[µ�Z[6 ��	
*
����	
��ohAWRD69<��.YSJ�ZWA[8g\���P@AWBSbc6F8@¤D6Ubc<dMNI�ZWAWJ�BSbc6i8O<
BD698g:�<�>@?hAWBDCjbc<dB#PO8O>LJ�AWBH8@Pk:QA%ZWZ-MjAWBSAWM�A[²967BD698g:�<�>L?�Z[<dP@PO6
P94

� 6�e�<hb9YSPj<dB®JKISI#ZWA%b9JK8@A[<dBSP�8@¤SJK8X>@6
�HY#A[>@6U>@6
J�Z �¸8@A%MN6U6
BSbc<hRSAWBDC <�eVohAWRD69< JK8X8@¤D6�8@AWMN6�<�e^8O>LJ�BSPOI-<�>@894
� <�:=69o�69>��¬8@¤D6Nbc<dBSPO8O>�J�AWB18@PVJ�BSR�>LJK8O6�<�IS8@A%MjA[²
JK8@A[<dB�MN698@¤D<hRSP�:�6NRD6
PLbc>LA[µ-6�JK>@6�J�ZWPO<FoKJ�ZWAWR�e�<�>VohAWRD69<i8@¤SJK8
AWP^bc<dMNI#>@6
P@PO6
R J�BSR P@8O<�>@6
R�IS>LA[<�>V8O<�8O>�J�BSP@MjAWPLP@A[<dB��-A[e�8@¤S6³µ�A[8@PO8O>@6
J�M AWP^Mj<.RSA ##6
R�Y#P@AWBDCF8O6
bL¤#BSAW�.YD6
P^ZWA[?�6
��\.B#J�MjAWb�nQJK8O6XGh¤#JKI#AWBDC �$�Vn�G � � 3����¸4	�7PLAWBDCF��nVG�8O<�P@¤SJKI-6�8@¤D6Nbc<dMNIS>@6
PLPO6
R PO8O>@6
J�M >L6
P@YSZ[8@PVAWB�:=<�>LPO6

�.YSJ�ZWA[8g\N8@¤SJ�BXAWe�8@¤D6�PLJ�MN67>�JK8O6c�;P@¤SJKI#AWBSC�¤SJ�Riµ-696
B�I-69>@el<�>LMN6
RXRSYD>LA%BDC+bc<dMNIS>@6
PLP@A[<dB�4�±VBX8@¤D6�<�8@¤D69>�¤SJ�BSR��
A[e�8@¤D6Xo.AWRS69<�AWP�J�Z[>@6
J�RD\ bc<dMNI#>@6
P@PO6
R��xoKJK>LA[<dYSP_8O>LJ��XbXIS>@6
RSAWbc8@AW<dB IS>@<�µ#ZW6
MjP_JK>@6iM�Y#bL¤ P@AWMNI#ZW69>+µ-6
b9J�YSPO6
C�<.<.RX6
PO8@AWMjJK8O6
P�JK>L6�J�o�J�AWZ%JKµ#Z[6Qel<�>=8@¤D676
B#bc<.RD6
RXohAWRD69<_>�JK8O6�4 �D<�>�6c�hJ�MjI#Z[6��hbL¤D<.<dP@AWBDC�>@6
BD69C�<�8@AWJK8@AW<dBX8@A%MN6
P
el<�>+n��£·�m�n���b�¤D<H<dPLAWBDCF8O>LJ��Xb�RD6
P@bc>�A[IS8O<�>VI#JK>LJ�MN698O69>�P���J�BSR�I-69>@el<�>LMjAWBDCX:�<�>L?1�;J�¤D6
J�R�P@MN<.<�8@¤SAWBDCFJK>@6NJ�ZWZ
M³YSbL¤�P@AWMNI�Z[69>���µ-6
b9J�YSP@6�8@¤D6�6
BSRh�¸8O<K�¸6
BSR�RD6
ZWJ�\¶>@6
�HY#A[>@6
MN6
BH8jel<�>�6
J�bL¤�µ#AW8�AWP�J�ZW>@6
J�RD\ ?.BS<�:QB�4 ¢£e^8@¤D6
>@6
�.YSA[>@6
Mj6
B18@PQ<�e�J�B�JKI#I#ZWAWb9JK8@A[<dB�RD<iBS<�87MjJ�BSR#JK8O6³JXPO8O<�>@6
R�µ#A[8@PO8O>L6
J�M ��¤D<0:�69o�69> ��8@¤D6�J�RDoKJ�BH8@JKC�6
P^b9A[8O6
R
JKµ-<�o�6³AWBUC�6
BD69>LJ�Z�:QAWZWZ�BS<�8k<K´-P@69878@¤D6��HYSJ�Z%A[8;\FRD69C�>LJ�RSJK8@AW<dBSPk>@6
PLYSZ[8@AWBDCNel>@<dM Y#P@AWBDCj�Vn�G�AWBSPO8O6
J�R�<�e�>@6
J�Z �

8@AWMN6+J�R �OYSP@8@MN6
B18�<�e�8@¤D6+�.YSJ�BH8@A[²969>7R#YD>LAWBDC³6
BSbc<hRSAWBDCD4
� 6�PO8@JK>@87µH\FIS>@6
P@6
B18@AWBSCj8@¤D6_bc<dBSP@8O>LJ�AWBH8@PQ<dB�8@¤D6�bc<dMNI#>@6
P@PO6
R�o.AWRS69<j8O>LJ��Xb_8O<XMN69698�P@AWM³YSZ[8@J�BD69<dYSPLZ[\

8@¤D6�µ�Yh´�69>�AWBDC�>@6
�.YSA[>@6
MN6
BH8@PjAWB 8@¤S6�o.A%RD69< PO\hPO8O6
M J�BSR(8@¤D6�8O>LJ��Xb�RD6
P@bc>LA[I#8O<�>j>@6
PO8O>LA%bc8@A[<dBSP94 � 6�8@¤D6
B
P@¤D<0:]8@¤SJK8�<�IS8@AWMjA[²
JK8@AW<dB�<�ekohAWRD69<��HY#J�ZWA[8;\�e�<�>�J�Z[6
JK?H\�µ#YSb@?�698�8O>LJ��ibiRS6
P@bc>LA[IS8O<�>³b9J�B µ-6XJ�bL¤#A[69o�6
R µH\

PO69I#JK>�JK8O6
Z[\�<�IS8@A%MjA[²
AWBDC�8@¤D6V6
BSbc<hRSAWBDC³>LJK8O6
P�J�BSRi8@¤D6^bL¤#J�BSBD6
Z�>LJK8O6
P94 � 6+b9ZW<dPO6V8@¤D6^PO6
bc8@A[<dBFµ.\XRSAWPLb9YSP@P@AWBSC
8@¤D6_P@8@JK8@AWPO8@AWb9J�Z¬b�¤SJK>LJ�bc8O69>LAW²
JK8@A[<dB�<�e�·��¸TVm�n ohAWRD69<D4

� ��� ��� ����� ���#��� � ��� ' �#����+ � ,�� ��.�+�� ' �#� '�� , �	. ��� ' � �#��
 � ��� � ��� ��� � , � � ��$ �"��� ��� ��$
¯ � 
 � 
 �N� ��,.�K�l�!{ �d���!�9���� #�$�����

��P=A%BSRSAWb9JK8O6
RXAWBFGh6
bc8@A[<dBU~.4a3��hA%BXJ�>@6
J�Z �¸8@AWMj67ohAWRD69<³bc<dMjM�Y#BSAWb9JK8@A[<dBSP=PO\hPO8O6
M µ-<�8@¤�6
BSbc<hRD69>�J�BSRiRD6
bc<hRD69>

JK>@6�JK8O8@J�bL¤S6
Rj8O<^PO\hBSbL¤D>L<dBD<dYSP�RD69ohAWbc6
P��dJ�BSR�8@¤.YSPx8@¤D6�6
BSRh�¸8O<K�¸6
BSRNRS6
ZWJ
\�<�e�J�e�>�J�MN6�8O>LJ
o�69>LPLAWBDCV8@¤D6�PO\hPO8O6
M
P@¤D<dY#ZWRiµ�6+bc<dB#PO8@J�B1894=�k¤SAWP�AWPQJ�ZWPO<N8O>LYD6+A%BUJjPO\hPO8O6
M :Q¤D69>L6^8@¤D6+AWBDel<�>LMjJK8@A[<dBU¤#J�P�µ-696
BUJ�Z[>@6
J�RD\i6
BSbc<hRD6
R

µ#YD8�bc<dB18@AWB.YD<dYSP�RSAWPOI#Z%J
\�JK8�8@¤D6QRS6
bc<.RD69>=AWPf>@6
�.YSA[>L6
R �$A 4 6�4 �.:QA[8@¤D<dYD8fel>LJ�MN6Q>@69I-6
JK8@P­<�>�el>LJ�MN67PO?.AWISI#AWBDC���4!¢ge
PO<dMN6_<�ex8@¤S6+AWBDel<�>LMjJK8@A[<dBUbc<�>@>L6
POI-<dBSRSAWBDC�8O<�Jjo.AWRS69<Ne�>LJ�Mj6+JK>@>LA[o�6
PkJK878@¤D6+RD6
bc<hRD69>QJKel8O69>Q8@¤D6�P@bL¤D6
R#YSZ[6
R

RD6
bc<hRSAWBDCU8@A%MN6��!8@¤S6XAWBDel<�>LMjJK8@AW<dB�:QAWZWZ�µ-6�YSP@6
Z[6
P@P+J�BSR�8@¤D6jel>LJ�MN6X:QAWZWZx8@¤.YSP+µ-6�bc<dBSPLAWRD69>@6
R ZW<dPO894�GhAWBSbc6

3��



8@¤D6iAWBDel<�>LMjJK8@A[<dB�>@6
bc6
A[o�6
R JK8�8@¤D6FRD6
bc<hRD69>�AWP_PO8O<�>L6
R AWB J�µ�Yh´�69>�µ-69e�<�>@6iJ�bc8@YSJ�ZWZ[\�µ-6
AWBDC�RD6
bc<.RS6
R���8@¤SAWP
P@A[8@Y#JK8@A[<dBUAWPkb9J�ZWZW6
RURD6
bc<.RS69>kµ#Yh´-69>QYSBSRS69> )#<�:_4

·�ZW6
JK>LZ[\���A%BDe�<�>�MjJK8@A[<dB¶AWPjJ�Z%PO< Z[<dPO8jA[e�6
A[8@¤D69>�8@¤D6U6
BSbc<hRD69>jµ#Yh´-69>j<�>j8@¤S6�RD6
bc<hRD69>jµ#Yh´-69>N<�o�69> )#<�:QP
4
��B#bc<.RD69>^µ�Yh´�69>^YSB#RD69> )#<0:wA%P^BD<�8^J�B AWP@P@YS6³AWB�JFTVm�n 8O>LJ�BSPLMjAWP@P@AW<dB�6
BHo.AW>@<dBSMN6
BH8VµH\�RD6$#�BSA[8@AW<dB���P@AWBSbc6
<dBD6Vb9J�BFZ[<�:=69>�8@¤D678O>�J�BSP@MjAWPLP@A[<dBN>LJK8O6�8O<�²969>@<�A[e�8@¤D69>@6VAWP=BD<�RSJK8@J³8O<³µ-6Q8O>LJ�BSPLMjA[8O8O6
R�4�¢ B�8@¤SA%P�PO6
bc8@AW<dB�:=6

RD6
P@bc>�A[µ-6�8@¤S6+bc<dBSPO8O>LJ�AWBH8@PQPLYSbL¤U8@¤#JK8QBD6
A[8@¤D69>�8@¤S6+6
BSbc<hRD69>k<�>QRD6
bc<hRD69>kµ�Yh´�69>Q<�o�69> )#<0:QPk<�>�YSBSRD69> )#<�:QP
4
¥�698 ��� � � �=J�BSR ��� � � ��µ-678@¤D6V6
BSbc<hRD69>kJ�BSRFRD6
bc<hRD69>�µ#YD´�69>�<hb9b9YDI#J�BSb9A[6
P��.>L6
POI-6
bc8@A[o�6
Z[\�4­¥¬698��
� � �=J�BSR

� � � �kµ-6���>@6
P@I�6
bc8@AWo�6
Z[\���8@¤S6³b�¤SJ�BSBD6
Z!>LJK8O6NRSYD>LA%BDCN8@¤D6
� �¸8@¤�e�>LJ�Mj6�AWBH8O69>@oKJ�Z!J�BSR�8@¤D6³6
BSbc<hRD6
R�P@<dYD>Lbc6³>LJK8O6
YSPO6
R el<�>�8@¤S6 � �¸8@¤(el>LJ�MN6�4(��PjAWBH8O>@<hRSYSbc6
R¶AWB}G.6
bc8@AW<dB}~.4a3�� ���ºA%PN8@¤D6�B.YSM_µ-69>N<�eVbc<dMNIS>@6
PLPO6
R¶ohAWRD69<

el>LJ�MN6
PNPO8O<�>@6
R}AWB 6
A[8@¤D69>N8@¤D6F6
BSbc<hRD69>N<�>�RD6
bc<hRD69>Nµ#YD´�69>NJK8�J�BH\�CdA[o�6
B(8@AWMN6�4 �Q¤D6
B��­8@¤D6�bc<dB#PO8O>LJ�AWBH8@P
<dB�8@¤D6_6
BSbc<hRD6
R�>LJK8O6 � � � �QAWMNI-<dPO6
R�µH\F8@¤D6�>@6
�HY#A[>@6
MN6
BH8@Pk8@¤SJK8VBD6
A[8@¤S69>k8@¤D6_6
B#bc<.RD69>�<�>7RS6
bc<.RD69>�µ#Yh´-69>
<�o�69> )#<�:¹<�>QYSBSRS69> )#<�: JK>L6 ��Ó
~��(Ó
�(�

�
� � �� � � � �  ÑÓ ��� � � � ������� � � � � ��
	��  � � � �  ÑÓ � � � �

el<�>k8@¤D6+6
BSbc<hRD69>��SJ�B#R

��� � � ��� � � � � � �  ÑÓ �� � ��
	�� � � � � � ����� � � ��� � � � � � �  ÑÓ � � � �

el<�>=8@¤S6VRS6
bc<.RD69>�4­�k¤D6
PO6Vbc<dBSPO8O>LJ�A%B18@P�RD69I-6
BSRX<dBi8@¤D6VIS>@69ohA[<dYSP�6
BSbc<hRD6
Ri>LJK8O6
PkJ�BSRi8@¤D6�IS>@69ohA[<dYSP=bL¤SJ�B#BD6
Z

>LJK8O6
P_8@¤D>@<dYDCd¤ 8@¤S6Nµ#Yh´-69>+<.b9b9YSI#J�BSb9A[6
P ��� � �  �Ó �^J�BSR ��� � �  ÏÓ ��4���698@J�AWZ[6
R RSAWP@b9YSPLP@A[<dBSP7<�e�¤D<�: 8@¤S6
PO6

bc<dBSPO8O>�J�AWB18@P_J�´�6
bc8�8@¤D6jPO6
Z[6
bc8@A[<dB <�e=8@¤S6N6
BSbc<.RS6
R >LJK8O6
P��
� � ��b9J�B µ-6�el<dYSBSR AWB ��Ó
~�� Ó
���!3d�(��PO<�:=6N>@69el69>
8@¤D6_A%B18O69>@6
P@8O6
RU>@6
J�RD69>k8O<�8@¤D6
PO6+>@69el69>@6
BSbc6
P7J�BSR�bc<dBSbc6
BH8O>LJK8O6�<dB�8@¤D6+MjJ�A%BF>@6
P@YSZ[8@P
4

¢£8�b9J�Biµ-6QP@¤D<0:QB ��Ó
����8@¤#JK8�8O<�J
o�<dAWRFRD6
bc<hRD69>=µ#Yh´-69>�YSBSRS69> )#<�:�A[8�AWP=P@Y �ib9A[6
B18�8O<�CdYSJK>�J�B18O696V8@¤SJK8=8@¤D6
6
BSbc<hRD69>kµ#YD´�69>kPO8@JK8O6³AWPkP@Y#bL¤U8@¤SJK8

� � � � � � � ����� � � � �

 �����
�
��� 
 � �

�
����� � �¸���

:Q¤D69>L6³:=6�RD6$#�BD6 � ����� � � �V8O<�µ-6³8@¤S6N6c´�6
bc8@A[o�6�µ#Yh´-69>+P@A[²96�4N���.YSJK8@A[<dB �¸���^¤SJ�PV8@¤D6jAWMjMj6
RSAWJK8O6NAWBH8@YSA[8@A[o�6
AWBH8O69>@IS>@698@JK8@AW<dB+8@¤SJK8!8@¤D69>@6�M³YSPO8!µ-6�P@Y �Xb9AW6
B18�b�¤SJ�BSBD6
Z1>LJK8O6=8O<Q8O>LJ�BSP@I�<�>L8¬8@¤D6�R#JK8@J7b9YD>L>@6
B18@ZW\�PO8O<�>L6
R�AWB_8@¤D6

6
BSbc<hRD69>fµ#Yh´-69>fµ-69e�<�>L6�AW8�A%PfBD696
RD6
R�µ.\_8@¤D6kRD6
bc<hRD69> ��� el>LJ�MN6
PfAWB³8@¤D6�e$YD8@YD>@6�4��k¤.YSP���8@¤D6�bc<dBSP@8O>LJ�AWBH8@Pf<dB
8@¤D6k>�JK8O67YSPO6
R�8O<+6
BSbc<hRD6Q8@¤S6Qb9YD>@>@6
BH8­el>LJ�MN6�� � � � �"�.RS69I�6
B#RNBD<�8�<dBSZW\�<dB�8@¤D6QbL¤#J�BSBD6
ZS>�JK8O67JK8�8@¤S6Qb9YD>@>@6
BH8
8@AWMN6��Hµ#YD8=J�ZWPO<+<dBX8@¤D67b�¤SJ�BSBD6
Z#>LJK8O6VAWBN8@¤D67elYD8@YS>@6�� ��� 8@AWMj67P@Z[<�8@P������ � �����­el<�>�� � Ó � ����� � ��� 4 � 6
BSbc6��

3d�



el<�>�C�6
BD69>LA%bkbL¤SJ�B#BD6
ZSbc<dBSPO8O>�J�AWB18@P��HPO6
Z[6
bc8@A%BDC+8@¤D6k6
B#bc<.RSA%BDC^>LJK8O6
P�8;\.I#AWb9J�ZWZ[\�>@6
�.YSA[>@6
P­J � <dAWBH8�JKISI#>@<dJ�bL¤�8@¤SJK8
6
A[8@¤D69>7P@AWM³YSZ[8@J�BD69<dYSPLZ[\j<�>QA[8O69>�JK8@A[o�6
Z[\FPO6
Z[6
bc8@Pk8@¤S6_bL¤SJ�B#BD6
Z�>LJK8O6
P7J�P�:�6
Z%Z 4

�k¤S69>@6�JK>@6�8g:�< MjJ(� <�>iRSA ´-69>@6
BSbc6
PjA%B 8@¤D6�bc<dBSPO8O>�J�AWB18@P�e�<�>�T�m�n 6
BSbc<.RS6
R¶>LJK8O6
Pibc<dMNI#JK>@6
R¶8O< 8@¤D6

P@AWM�AWZWJK>Qbc<dBSP@8O>LJ�AWBH8@PQel<�>^·�m=n_4 ��A[>LP@8���8@¤D6�6
BSbc<hRD69>�J�B#R�RD6
bc<hRD69>�<.b9b9YSI#J�BSb9A[6
P�JK>@6�BS<�8�MjAW>@>@<�>QAWM�JKC�6
P7<�e
6
J�bL¤j<�8@¤D69>­J�Px8@¤D69\�JK>@6�AWBj·�m�n �08@¤D69>L69e�<�>@6�µ-<�8@¤�M�Y#PO8�µ�6�bc<dBSP@A%RD69>@6
R�:Q¤D6
B�bL¤D<.<dP@AWBSC �
� � �!J�BSR � � � � ��Ó
~��¸4
G.6
bc<dBSR��D8@¤D69>@6_AWP�J�B�J�RSRSA[8@A[<dB#J�Z�bc<dB#PO8O>LJ�AWBH8QAWMNI�ZWAWb9A[8=AWB�·�m�n ohAWRD69<N8@¤SJK87M�YSP@8�µ�6^bc<dBSPLAWRD69>@6
RF6c�hI#ZWAWb9AW8@Z[\
el<�>kT�m�n o.AWRS69< 	f8@¤D6+P@YSM <�ex8@¤D6^µ#A[8@P�YSP@6
RF8O<j6
BSbc<hRD6^J�B1\Ubc<dBSPO6
b9YS8@A[o�6 ����e�>LJ�Mj6
P�M�YSP@8kBD69o�69>k6c�Dbc696
R

8@¤D6_bc<dM�µ#AWBS6
RUI#¤H\.P@A%b9J�Z-µ#Yh´-69>LAWBDCNb9JKI#J�b9A[8g\�J
oKJ�AWZWJKµ#ZW6+JK8Q8@¤D6+6
B#bc<.RD69>7J�BSR�RD6
bc<hRD69>
4=�k¤SAWP�AWP�µ-6
b9J�YSP@6_JK8

J�BH\�CdA[o�6
B�8@AWMN6³8@¤D6³µ#A[8@P�el<�>�8@¤S6 ��� e�>LJ�Mj6
P78@¤#JK8V¤#J
o�6�µ-696
B�6
B#bc<.RD6
R�µ#YS8�BD<�8�\�698^RD6
bc<hRD6
R�M�YSP@8�µ-6

PO8O<�>@6
R�PO<dMN69I#ZWJ�bc6�4=�k¤SAWP�b9J�B�µ�6^6c�hIS>@6
PLPO6
RUJ�P

r �

 ����� �	��
� � 


� ����� � � ��
	�� � � ��
	�� � � ¡ �

¯ � 
 � � � ,H�����#���¶�K«� #�x�!,."=�d�����9�0�0 #�$�����

¢£8VA%P7I-<dP@PLA[µ#Z[6+8O<UMjJ�B#A[I#YSZWJK8O6³8@¤D6�bc<dBSPO8O>LJ�A%B18@P^AWB � � ��J�BSR � � �7AWBH8O<Ubc<dBSPO8O>LJ�AWBH8@PV<dB�8@¤D6NbL¤#J�BSBD6
Zx>LJK8O6NJK8
JiCdA[o�6
B�8@AWMN6�RD69I-6
BSRSAWBSCN<dB�8@¤S6³6
B#bc<.RD6
R�>LJK8O6
P ��Ó
~��¸4V�Q¤SAWPQb9J�B A%BSRSAWb9JK8O6���e�<�>V6c�DJ�MNI#Z[6���JFZ[<0:�69>Vµ-<dYSBSR
<dB�8@¤D6Nb9YD>@>L6
B18^bL¤#J�BSBD6
Z�>LJK8O6NAWB�<�>LRD69>^8O<FIS>L69o�6
B18+PO8@JK>Lo�JK8@A[<dB �$A¸4 6�4 ��YSBSRD69> )#<�:��QJK8^8@¤D6NRD6
bc<hRD69>^µ#Yh´-69>
4
� <�:=69o�69>��-8@¤D6
PO6_bc<dBSP@8O>LJ�AWBH8@P7JK>@6�BD<�8Qo�69>@\UYSP@69elYSZ¬e�<�>QA%BSRSAWb9JK8@AWBSCjJ�B�YDISI-69>�µ-<dYSBSRF<dB�8@¤D6_b�¤SJ�BSBD6
Z�>LJK8O6��
P@AWB#bc6^8@¤D69\��@YSPO8�I#>@69o�6
B18Q8@¤D6_bL¤#J�BSBD6
Z-el>@<dM PO6
BSR#AWBDCNMN<�>@6+µ�A[8@P�8@¤SJ�B�¤SJ�o�6�J�bc8@YSJ�Z%Z[\Xµ-696
BF6
BSbc<hRD6
R�4

¢£8³A%P�MN<�>L6iYSP@69elYSZ�8O<�µ-<dYSB#R 8@¤D6FbL¤SJ�B#BD6
Z�>�JK8O6
PNYSP@AWBDC�J�8O>LJ��ibXRD6
PLbc>LA[IS8O<�>�ZWA[?�6iJ�Z[6
JK?.\ µ#Y#b@?�698�<�>

P@ZWA%RSAWBDC�:QAWBSRS<�:+4��k¤D6kC�6
BS69>LJ�Z#bc<dBSP@8O>LJ�AWBH8�AWMNI-<dPO6
R�µ.\jJ^C�6
BD69>�AWbk8O>LJ��ibQRD6
P@bc>�A[IS8O<�>­:Q¤S<dPO6QPO8@JK8O6VRD69I-6
BSRSP

<dBSZ[\X<dBU8@¤D6^IS>L69o.A[<dY#P�PO8@JK8O6_J�BSRU8@¤S6+b9YD>@>@6
BH8kbL¤SJ�B#BD6
Z�>LJK8O6+AWPkCdA[o�6
B�AWB ��Ó
� �¸4 � 69>@6+:=6_bc<dBSPLAWRD69>�<dBSZ[\X8@¤D6
P@AWMjI#Z[6Vb9J�PO6_:Q¤S69>@6^8@¤D6+bL¤#J�BSBD6
Z�8O>LJ��ib+AWP�bc<dBSPO8O>�J�AWBD6
RUµ.\X8@¤S6_Z[6
JK?.\Xµ#Y#b@?�698Q8O>�J��Xb^RD6
P@bc>LAWIS8O<�>
4

�k¤S6kZ[6
JK?H\�µ#YSbL?�698�bc<dBSPO8O>LJ�A%BSP�8@¤D6kAWBDI�YD8xb�¤SJ�BSBD6
ZS>LJK8O6
Pf8O<+?�6969Ij:7A[8@¤SAWB�J�BNAWMjJKCdA%BSJK>@\_µ�Yh´�69>f8@¤#JK8­¤SJ�P

bc<dBSPO8@J�BH8�<dYD8OI#YD8=>LJK8O6 �NJ�BSRFP@A[²96 ��4­�k¤D6�PO8@JK8O6Vo�JK>LA%JKµ#Z[6��.<�>�bc<dY#B18O69>��DAWP�8@¤D6VZ[6
JK?.\jµ#YSbL?�698=<hb9b9YDI#J�B#bc\�JK8
8@AWMN6 ��:Q¤SAWb�¤NAWP�CdA[o�6
B�µ.\�� � � � � � MjJ������ � � �  ªÓ � � ��� � �  �� � r ��4=�k¤S6kbL¤SJ�BSBS6
ZDbc<dBSPO8O>LJ�AWBH8­AWP�� � � � ��� �
JK8QJ�ZWZ-8@A%MN6
P94��k¤#AWP�b9J�B�µ-6^:k>LA[8O8O6
BUA%BF8O69>LMjP�<�e�8@¤D6_b9Y#M�YSZ%JK8@A[o�6+bL¤SJ�B#BD6
Z->LJK8O6
PQJ�P

r �


�
� � �

�������� � � � � � � � ` �

:Q¤D69>L6^8@¤D6+MjJ�� � � �=8O69>LM A%BF8@¤D6_RD6$#�B#A[8@A[<dBi<�e�� � � � �=b9J�B�µ-6+A[CdBS<�>@6
RUA[e �
� � ��AWPQP@Y �Xb9A[6
BH8@Z[\iZWJK>@C�6�4

3�¡



¯ � 
 � s � y��0��� ���1�$��{�/����x,.� 	¬�! #"$�%�'&({���/�,.�® �"l,H �-&
�x�!� ��,1�X��«! #�x��,h"��d���!�9���� #�$���

�k¤D6ibc<dBSPO8O>LJ�A%B18@P³IS>@6
P@6
B18O6
R JKµ-<�o�6U¤SJ
o�6Fµ-696
B YSPO6
R�A%B�<dBD6iel<�>LM <�>�J�BD<�8@¤D69>�µ.\�J�o�JK>LAW698;\ <�ekJ�YD8@¤S<�>LP

� 3�¡�� ��� 3d��� ����Ó
��� �^P@A%BSbc6 8@¤D69\�:�69>@6 #�>LPO8UIS>@6
P@6
B18O6
R A%B ��Ó
~��¸4 nk6
A[µ�MjJ�B J�BSR � J�PO?�6
ZWZ
��Ó
~���IS>@6
PO6
BH8O6
R J
>LYSR#AWMN6
BH8@JK>@\�>LJK8O6�bc<dB18O>@<dZ�µ#J�PO6
RU<dB�8@¤D6+nQ��¡�>LJK8O6³bc<dB18O>L<dZ¬J�Z[C�<�>LA[8@¤#M e�<�> � 4a3��OÓ_o.AWRS69<D4=GhYDµ#P@6
�HYD6
BH8@Z[\��
� J�MjRSA^	�� �-��� � � �¬���fJ�B#R ��A%BDC�� 3�¡��­¤SJ
o�6j6c�DJ�MjAWBS6
R�µ-698O8O69>_J�RD�;¤D<.b�JKISI#>@<dJ�bL¤D6
P+8O<��HYSJ�BH8@A[²969>+PO6
ZW6
bc8@A[<dB
CdA[o�6
B�PLAWM�Y#Z[8@J�BD69<dYSP�µ�Yh´�69>kJ�B#RU>LJK8O6_bc<dBSP@8O>LJ�AWBH8@P94���<�>@6+>@6
bc6
BH8@Z[\��-·�¤D6
B 	��s������� 3d���!J�BSR � P@Y 	��r����� ��Ó
���
¤SJ�o�6iI#>@6
PO6
BH8O6
R R#A ´�69>L6
B18�J�Z[C�<�>LA[8@¤#MjP_el<�>��HYSJ�BH8@A[²969>NPO6
Z[6
bc8@AW<dB 8@¤#JK8³<�I#8@AWMjA[²96Xo.AWRS69<��.YSJ�ZWA[8g\ CdA[o�6
B 8@¤D6

P@AWM³YSZ[8@J�BS69<dYSP�bc<dB#PO8O>LJ�AWBH8@P94 ��B AW8O69>LJK8@A[o�6FIS>@<hbc6
P@P�AWP�YSPO6
R AWB � 3d�(��8O< bL¤D<.<dPO6UJ�Z[8O69>LBSJK8O6
ZW\�8@¤D6i6
BSbc<hRD6
R
>LJK8O6
P � � � ��J�BSRF8@¤D6+b�¤SJ�BSBD6
Z->LJK8O6
P ��� � ��4 � P@Y 	��r����� ��Ó
���¬6c�h8O6
BSRU8@¤D6^>@6
PLYSZ[8@P�<�e*� 3�`��¬e�<�>7J�·�m�n bL¤SJ�B#BD6
Z
µ.\��O<dAWBH8@Z[\ �$A¸4 6�4 �#P@AWM³YSZ[8@J�BD69<dY#P@Z[\ �­PO6
ZW6
bc8@AWBDCNµ-<�8@¤U8@¤D6+6
B#bc<.RD6
R�>LJK8O6
PQJ�BSRF8@¤S6_bL¤SJ�B#BD6
Z�>LJK8O6
P94

� <�:=69o�69>��S8@¤D6
P@67>@6
P@6
JK>LbL¤D69>�P=¤#J
o�6�8O>@6
JK8O6
RF8@¤D6VPO6
Z[6
bc8@A[<dBX<�e¬8@¤D6�6
BSbc<hRSAWBDC+>�JK8O6VJ�B#R�8@¤D678O>LJ�BSP@M�A[8O8@AWBDC
>LJK8O6�J�P�J7bc<dYDI�Z[6
R+IS>L<�µ#Z[6
M :7A[8@¤_AWBH8O69>LJ�bc8@AWBSC�bc<dBSP@8O>LJ�AWBH8@P94x�¶PLAWMNI#Z[69>�<�IS8@AWMjA[²
JK8@AW<dB_IS>L<.bc6
RSYS>@6�AWP�I�<dPLP@A[µ#Z[6

A[e�:=6ibc<dM�µ#AWBS6�8@¤D6Fbc<dBSPO8O>LJ�A%B18�AWB 6
�.YSJK8@A[<dB � ` �_:QA[8@¤ J�PLAWMjAWZWJK>�bc<dBSPO8O>LJ�AWBH8³e�<�>³µ-<�8@¤�8@¤D6i6
BSbc<hRD69>NJ�BSR
RD6
bc<hRD69>kµ#YD´�69>LP
4­�7PkJj>@6
P@YSZ[8��h8@¤D6�b9YSM�Y#ZWJK8@A[o�6^6
BSbc<hRD6
RU>LJK8O6�AWPkbc<dBSPO8O>�J�AWBD6
RFµ.\

MjJ�� 	�r � �
�����  � ��
	�� � �


�
��� �

� �����  � � � � � MjA%B 	 ���	��� � � ��
	�� � � �«Ó9r �

¢£e#8@¤D6�I#¤H\.PLAWb9J�Z.µ#Yh´-69>�PLA[²96
PfJK>@6kbL¤S<dPO6
BNP@Y �Xb9AW6
B18@Z[\�ZWJK>@C�6�P@YSb�¤�8@¤SJK8 � ��
	��	� � � ��� J�BSR � ��
	��	� � � ��� �
8@¤SAWPxbc<dBSPO8O>�J�AWB18�>@6
R#YSbc6
Px8O<�8@¤S6�:=6
ZWZ �¸?hBD<�:7B�bc<dBSP@8O>LJ�AWBH8x<dB³8@¤D6=6
BSbc<hRD6
R³>LJK8O6�AWMNI-<dPO6
R�µH\�J�bc<dB#PO8@J�B18 �¸>�JK8O6

bL¤#J�BSBD6
Z �
r��



�
��� �

� �����  � � � ��
�
	�� � �«Ó½Ó �

:QA[8@¤XohA[>@8@YSJ�Z�µ#Yh´-69>=PLA[²96 � 
�
	�� ��� � ����
	�� 4­57<�8O6^8@¤SJK8�8@¤SAWP=AWP�6c�hJ�bc8@ZW\�6
�.YSA[oKJ�Z[6
B18=8O<�8@¤D6^bc<dBSPO8O>LJ�A%B18=<dB
8@¤D6³6
BSbc<hRD6
R�µ�A[8 �¸>LJK8O6
P � � � �Q8@¤SJK87:=<dYSZWR�>@6
P@YSZW87A[e�:=6³¤SJ�R�JXI#¤1\hP@AWb9J�Z�µ#Yh´-69>7<�e­PLA[²96 � 
�
	�� � � � � ��
	��
:QA[8@¤�RD>LJ�A%B�>LJK8O6 � �-PLAWBSbc6³8@¤D6N�HYSJ�BH8@A[8g\�µ-698;:=696
B�8@¤D6NAWBD6
�.YSJ�ZWA[8@A[6
PQ<�e­6
�.YSJK8@A[<dB �«Ó½Ó ��AWP�8@¤D6³elYSZ%ZWBD6
P@PQ<�e�J
ohA[>@8@YSJ�Z-µ#YD´�69>�:QAW8@¤Ubc<dBSPO8@J�BH87RD>LJ�A%BX>�JK8O6 �#4

�k¤.YSP��h8@¤D6VIS>L<�µ#Z[6
M <�e!6
B#bc<.RD69>�>�JK8O6+bc<dB18O>@<dZ�AWBFJNZ[6
JK?H\H�¸µ#YSbL?�698QbL¤#J�BSBD6
Z�>@6
RSYSbc6
P�8O<�8@¤D6V:�6
ZWZ[�¸?.BD<0:QB

6
BSbc<hRD69>V>LJK8O6Nbc<dB18O>L<dZ!I#>@<�µ#Z[6
M AWB�JF·�m�n b�¤SJ�BSBD6
Z �-:QAW8@¤�8@¤D6�6c�Dbc69IS8@A[<dB�<�e­8@¤D6�bc<dBSPO8O>LJ�A%B18^AWMNI-<dPO6
R�µH\
6
�.YSJK8@A[<dB � ¡ ��4U��P_JU>L6
P@YSZ[8��xAWBSPO8O6
J�R <�e�J � <dAWBH8^<�IS8@AWM�A[²
JK8@A[<dB 8O<�PO6
Z[6
bc8_8@¤S6�PO<dYD>Lbc6XJ�BSR�b�¤SJ�BSBD6
Zf>�JK8O6
P��
Ji8;:=<�PO8O69I�IS>@<hbc6
RSYD>@6³AWP�I-<dP@P@A[µ#ZW6�47�k¤SJK8^AWP���8@¤D6�6
BSbc<hRSAWBSC�>LJK8O6
P^b9J�B�µ-6³<�IS8@AWMjA[²96
R�:QA[8@¤S<dYD8Q6c�hI#ZWAWb9AW8@Z[\
bc<dBSP@A%RD69>LAWBDC�8@¤D6�J�bc8@YSJ�ZVb�¤SJ�BSBD6
Z7>LJK8O6
P��QP@<dZ[6
Z[\¶el<�>X8@¤D6�I#YD>@I-<dPO6�<�e_J�bL¤SAW69o.AWBSC�<�IS8@AWM�J�ZkohAWRD69< �.YSJ�ZWAW8;\�4

3�`



±VBSbc6�8@¤D676
BSbc<.R#AWBDC_>�JK8O6
P=JK>L6�b�¤D<dPO6
B��h8@¤D69>@6VAWP=YSP@YSJ�Z%Z[\³J�>LJ�BDC�6�<�e�b�¤D<dAWbc6
P=e�<�>=8@¤D6VJ�bc8@YSJ�Z-bL¤SJ�B#BD6
Z#>�JK8O6
P94
�k¤.YSP���8@¤D6�b�¤SJ�BSBD6
Z!>LJK8O6
PVb9J�B�8@¤D6
B�µ-6_P@6
Z[6
bc8O6
R��-e�<�>�8@¤D6³I#YD>@I-<dPO6^<�e�AWBSbc>@6
J�P@A%BDC�BD698g:�<�>@?�YD8@AWZWA[²
JK8@AW<dBUµH\
P@YDµ�MjA[8O8@AWBDCQC�<H<hR �$A 4 6�4 �dP@MN<.<�8@¤ �¬8O>LJ��Xb�bL¤SJK>�J�bc8O69>LAWPO8@AWb9Px8O<V8@¤D6�BD698g:�<�>@?�4�±�IS8@AWM�J�Z1P@MN<.<�8@¤SAWBSC7J�Z[C�<�>LAW8@¤SMjP
� ��3��4Óc� �4Ó
� ��IS>@<hRSYSbc6VMjJ��DAWMjJ�ZWZ[\iP@MN<.<�8@¤F8O>LJ��Xb+Y#P@AWBDC�8@¤D6+J�o�J�AWZ%JKµ#Z[6^PO<dYD>Lbc6^µ�Yh´�69>�P�J�BSRU8O<dZ[69>LJKµ�Z[6V6
BSRh�
8O<K�¸6
BSRiRD6
ZWJ�\�4­GDJ�Z[6
¤SAp	��z�-��� ��Ó
����¤SJ�o�67P@¤S<�:QB�8@¤SJK8�8@¤SA%P � :�<�>L?1�;J�¤D6
J�RiP@MN<.<�8@¤SAWBSC �+b9J�B�RD<dYSµ#Z[6kPO8@JK8@AWP@8@AWb9J�Z
M³YSZ[8@A[I#ZW6c�hAWBSCQCdJ�AWBSP�el<�>�GH�¸TVm�n(8O>LJ��XbK4�¢£8­AWPfYSBSZ%A[?�6
Z[\^8@¤SJK8f8@¤D6kPLJ�MN6kMjJKCdBSA[8@Y#RD6�<�e�AWMjIS>@<�o�6
Mj6
B18f:QA%ZWZ1µ-6

J�bL¤#A[69o�6
R�e�<�>�·��¸TVm�n¶µ-6
b9J�YSPO6=8@¤D6�PO8O>@6
J�M AWPxYSP@Y#J�ZWZ[\^Z[6
P@Pxµ#YD>�PO8;\ �d¤D<�:=69o�69>��1PLMN<H<�8@¤#AWBDC�:QAWZWZHYSBSRD<dYDµ#8O6
RSZ[\
PO8@AWZ%Z�µ-6^:=<�>@8@¤H:Q¤SAWZ[6�4

� � � � ��� �%� � �"�#� � �#����� ��� (���� $ � + � � � $
¯ � � � 
 ° ���!�9���� #�$�����
,h"l,H�d�0�l���

�k¤D69>L6_JK>@6_8g:�<FJ�POI-6
bc8@Pk<�e­b�¤SJK>LJ�bc8O69>LAW²
AWBDCF·=�¸T�m�nwPO<dYD>Lbc6
P
4 ��A[>�PO8��S8@¤D6³RD6
P@A[CdBD69>7M�YSP@8QYSBSRD69>�PO8@J�BSR�¤D<0:
8O<�bL¤D<.<dPO6i8@¤D6XJKISI#>@<�IS>LAWJK8O6Xbc<dBSPO8O>LJ�AWBH8_I�JK>LJ�MN698O69>LP �lµ#Yh´-69>³PLA[²96
P��x8O>LJ��XbiRD6
P@bc>LA[I#8O<�>LP��!J�B#R�6
BSRD�¸8O<K�¸6
BSR
RD6
ZWJ�\ �V8O<�<�µS8@J�AWB�8@¤D6j>@6
�.YSA[>L6
R RD6
P@A[CdB C�<dJ�Z%P �$P@¤S<�>@8_RD6
ZWJ�\��!C�<.<hR >@6
bc6
A[o�6
R �.YSJ�ZWA[8g\��!J�BSR MjJ�B1\ b9J�ZWZ%P^<�>
¤SA[Cd¤ YD8@AWZ%A[²
JK8@A[<dB ��4�¢£B I#JK>@8@A%b9YSZWJK>��fA[8�AWP�?.BD<0:QB ¤D<�:]8O<�IS>@<hbc6
P@P�J�B J�Z[>@6
J�RD\ bc<dMNIS>@6
P@P@6
R�µ#AW8@PO8O>@6
J�M¨8O<

RD698O69>LM�AWBD6Q8@¤S67BD6
bc6
P@PLJK>@\�bc<dBSPO8O>�J�AWB18=I#JK>LJ�Mj698O69>LP��hµ#YD8=A[8�AWP�BD<�8=:�6
ZWZ#?.BS<�:QBF¤D<0:®8O<�bL¤D<.<dPO6^JKISIS>L<�IS>LAWJK8O6
bc<dBSPO8O>�J�AWB18fI�JK>LJ�MN698O69>LPfI#>LA[<�>�8O<+6
BSbc<hRSAWBDC ��:7¤SAWbL¤�AWP�ohA[8@J�Zhel<�>­JKISI#ZWA%b9JK8@A[<dBSPx>@6
�.YSA[>LAWBSC7>@6
J�Z[�¸8@AWMN6�6
BSbc<hRSAWBDC
J�BSRU8O>�J�BSPOI-<�>@894

¢£8kAWP�JNPO8O>LJ�AWCd¤18Oel<�>@:�JK>LRU8@J�PO?i8O<jIS>@<hbc6
P@P�J�B�J�ZW>@6
J�RD\Xbc<dMjIS>@6
P@PO6
R�µ#A[8@PO8O>@6
J�M]8O<XRD698O69>LMjAWBS6�8@¤S6+Z[6
JK?H\

µ#YSbL?�698QI#JK>�J�MN698O69>QoKJ�ZWYD6
P�8@¤#JK8k:�<dY#ZWRFµ-6+BD6
bc6
P@P@JK>@\Fel<�>Q8@¤D6�PO8O>@6
J�M 8O<�I#J�P@P�8@¤D>L<dYDCd¤U8@¤D6 ��57¢=:7A[8@¤D<dYD8
ohA[<dZWJK8@AWBDCV8@¤D6�J�P@P@<.b9AWJK8O6
R�I-<dZWAWb9AWBDC�bc<dBSPO8O>LJ�A%B18@P94�¢ B�C�6
BD69>LJ�Z �HJ^bc<dB18@AWB.YSYSM¹<�e�I-<dP@P@A[µ#ZW6�bL¤S<dAWbc6
P�AWPfJ�o�J�A%ZWJKµ#Z[6

�lel<�>Q6c�DJ�MNI#Z[6���J�ZWZ�8@¤D6+:�J
\Uel>@<dM ZWJK>@C�6
PO8QZW6
JK?H\Uµ#Y#b@?�6987J�B#R�MN6
J�B�>LJK8O6+8O<XBS<�Z[6
JK?.\Uµ#YSb@?�698�JK8Q8@¤D6_I�6
JK?

>LJK8O6(�"�fJ�ZWZ�<�e�:Q¤SA%bL¤ :QA%ZWZxIS>@<�ohAWRD6jJ�RSA ´-69>@6
BH8+J�ZWZ[<�:�JKµ#Z[6Nµ�YD>LPO8@AWBS6
P@P���J�Z[8@¤S<dYDCd¤ 8@¤D6�J�bc8@Y#J�Z­µ#YD>�PO8@AWBD6
P@PV<�e
8@¤D6VohAWRD69<�PO<dYD>Lbc6^RD<.6
P�BD<�8�bL¤SJ�BDC�6�4��VA[o�6
BFJ³?.BD<0:QBUb9J�ZWZ�J�RSMjAWPLP@A[<dBiJ�Z[C�<�>LA[8@¤SM J�BSRFJ³?.BS<�:QZ[6
RSC�6�<�e!8@¤D6

I-<dP@P@A[µ�Z[6_BD698g:�<�>@?�µ#Yh´-69>�J�Z%Z[<.b9JK8@AW<dB���A[8�A%P7PO8O>�J�A[Cd¤18Oel<�>@:�JK>LR�8O<URD698O69>LMjAWBS6�:Q¤#AWbL¤�PO698V<�e­oKJ�ZWYD6
P�:QAWZWZ�Z[6
J�R
8O<U8@¤D6NC�>@6
JK8O6
P@8_YD8@AWZWAW²
JK8@A[<dB�4_��B AWP@P@YS6³8@¤#JK8+M�YSP@8�µ-6NJ�RSRD>L6
P@PO6
R�µ-69e�<�>@6N6
AW8@¤D69>�GH�¸TVm=n <�>³·��¸TVm=n¦:QAWZWZ

µ-6�b9JK>@>�A[6
R�<dB�I#J�bL?�698+BD698;:=<�>@?hP76 �ib9A[6
B18@ZW\�AWPk8@¤S6³b�¤D<dAWbc6�<�e­JKISIS>@<�I#>LAWJK8O6_8O>�J��Xb�RS6
P@bc>LA[IS8O<�>�I#JK>LJ�Mj698O69>LP

µ-69e�<�>L6^8@¤D6_bc<dMNIS>L6
P@PO6
RUµ#AW8@PO8O>@6
J�M AWPkJ�o�J�A%ZWJKµ#Z[6�4

~Kr



¯ � � � � v¹���!,h"$�l�!{ �#) ° �@�F���¨�
���!���d,H�

G.6
bc<dBSR��KJ�B�YSB#RD69>LPO8@J�BSR#AWBDC�<�eS8@¤D6�PO8@JK8@AWP@8@AWb9J�ZHB#JK8@YD>@6=<�eD8@¤D6�>L6
P@YSZ[8@AWBSCQbc<dBSPO8O>LJ�A%BD6
R_TVm�n¶PO<dYD>Lbc6
P�AWPxYSPO69e$YSZ
el<�>�RD6
P@A[CdB#AWBDCVb9J�ZWZSJ�RSMjA%P@P@A[<dB³IS>@<hbc6
RSYD>L6
P94x��<hRD6
ZWAWBDCV<�e¬·��¸TVm=n�PO<dYD>�bc6
P­AWPfJ�BN<�I-6
BjJK>@6
J+e�<�>�P@8@YSRD\�4��k¤D6

C�<dJ�Z.<�e#P@YSb�¤�J7PO8@Y#RD\V:�<dYSZ%R_µ-6�8O<�IS>@<0o.A%RD6�J�MN<�>@6�J�b9b9YD>LJK8O6�bL¤#JK>LJ�bc8O69>LA[²
JK8@A[<dB�<�e#8@¤D6�ohAWRD69<78O>LJ��Xb=µ-69\�<dBSR

8@¤D6jJ�RDo�69>�P@JK>LAWJ�Zf:=<�>LPO8 �;b9J�P@6�<dBh�¸<K´¶8O>LJ��XbNMj<.RD6
Z¸4��Q¤SAWP^bc<dYSZWR�µ-6NYSPO69e$YSZ�el<�>_b9J�ZWZfJ�RSM�AWP@P@A[<dB�J�BSR <�8@¤D69>

BD698g:�<�>@?hAWBDCN8@J�P@?.P��#µ�6
b9J�Y#PO6_A[8kAWP�b9ZW6
JK>Q8@¤SJK8k8g\HI�AWb9J�Z�ohAWRD69<�8O>LJ��Xb+RS<H6
PkBS<�8kµ-6
¤SJ
o�6_J�RSo�69>LP@JK>LAWJ�Z%Z[\�4
¥!A[8O8@Z[6�:=<�>@?�¤#J�P_µ-696
B RD<dBD6XA%B�8@¤SA%P_JK>@6
Jh4��k¤D6 �OPO8O>LJ�A[Cd¤H8Oe�<�>L:=JK>LR���JKI#IS>@<dJ�bL¤ :=<dYSZWR�µ�6X8O<�CdJK8@¤S69>

ohAWRD69<NRSJK8@JNC�6
BD69>�JK8O6
RUµH\FJ�·��¸TVm�n 6
BSbc<hRD69>�8@¤SJK8QY#PO6
RFJ�I#JK>@8@AWb9YSZ%JK>=>�JK8O6_bc<dB18O>L<dZ¬J�Z[C�<�>LA[8@¤#M]8O<jMN69698QJ

I#JK>@8@A%b9YSZWJK>!b�¤SJ�BSBD6
Zhbc<dBSP@8O>LJ�AWBH8xJ�BSR³8@¤D6
B�8O<^MN<hRD6
Z18@¤S6�>@6
PLYSZ[8@AWBDC78O>LJ�bc6�YSP@AWBSCk8O6
bL¤SB#AW�HYS6
PxPLAWMjAWZWJK>!8O<78@¤S<dPO6

YSPO6
RXel<�> �Q�¸T�m�n_4h�Q¤D67RSA �Xb9YSZ[8g\³:7A[8@¤j8@¤SA%P�JKISI#>@<dJ�bL¤iAWP�8@¤SJK8�8@¤S67>@6
PLYSZ[8@AWBDC�MN<.RS6
Z#bc<dYSZWRiBD<�8�µ�6�YSPO6
RX8O<
YSBSRS69>LPO8@J�BSRF8@¤D6^µ-6
¤SJ�o.AW<�>k<�exJi·��¸T�m�n¹PO<dYD>Lbc6^<�I-69>LJK8@A%BDCN:QA[8@¤UJjR#A ´�69>L6
B18�>LJK8O6�bc<dB18O>@<dZ!J�Z[C�<�>LA[8@¤#M]<�>7J

RSA ´-69>@6
BH8kbL¤SJ�B#BD6
Z¬bc<dBSPO8O>�J�AWB1894

��BNJ�Z[8O69>LBSJK8O67JKISIS>@<dJ�b�¤N:�<dY#ZWR³µ�6�8O<_P@8@JK>@8f:QA[8@¤�J+PO<dYS>Lbc6�bc<.RD6
R�JK8­JVCdA[o�6
B �Obc<dBSP@A%PO8O6
B18 �+<�>�bc<dBSPO8@J�BH8

�.YSJ�B18@AW²
JK8@A[<dB P@b9J�Z[6�4³�k¤D6
B�YSP@AWBSCX8@¤D6NMN698@¤S<.RSP�<�e�PO6
bc8@A[<dB �iJUPO8@JK8@AWP@8@AWb9J�ZfMN<hRD6
Z�bc<dYSZWR�µ-6³RD6
PLA[CdBD6
R�8O<

b9JKIS8@YD>L6j8@¤D6 �OAWBH8O>LAWB#P@AWb � �$A 4 6�4 �xYSBSbc<dBSPO8O>�J�AWBD6
R �Qµ-6
¤SJ
ohA[<�>+<�e�8@¤D6XPO<dYD>Lbc6�4F�k¤D6jMN<hRD6
Zfel<�>³·��¸TVm�n��!8@¤D6
B��
:=<dYSZWR�AWBSb9ZWYSRS6�JFPO8@JK8@AWPO8@A%b9J�Zfbc<dMNI-<dBD6
B18V6
�.YSA[oKJ�Z[6
BH878O<UJ �k�¸TVm�n¦MN<hRD6
Z ��el<dZWZ[<�:=6
R�µ.\�JFP@AWMNI#ZW6�M³YSZ[8@A �
I#ZWA%b9JK8@A[o�6jP@b9J�ZWAWBSCUelYSB#bc8@A[<dB :Q¤SA%bL¤ :=<dYSZWR J�ZWZW<�: bc<dMjI#YD8@JK8@A[<dB <�e�8@¤S6�bc<�>@>@6
POI-<dBSR#AWBDCF>LJK8O6�A[e�J�RSA[´�69>@6
BH8

�.YSJ�B18@AW²969>=¤SJ�R�µ-696
BXYSP@6
R�� ~Kr �¸4­�k¤#AWP­MN<hRD6
ZS<�e!·=�¸T�m�n 8O>LJ��Xb7AWP=BD<�8�6
J�P@A%Z[\NJ�BSJ�Z[\.²96
R�4 � <0:�69o�69> �SA[8�RD<.6
P
J�ZWZ[<0:®PO8O>�J�A[Cd¤18Oel<�>@:�JK>LRiP@AWM³YSZWJK8@A[<dBN8O<³6c�hI#Z[<�>@678@¤D6Q6c´-6
bc8�<�e!J_bc<dBSPO8O>�J�AWB18��.<�>=8@¤D67b�¤D<dAWbc6�<�e¬J_>LJK8O6�bc<dB18O>L<dZ
J�Z[C�<�>LAW8@¤SMU4

G.69o�69>�J�Z#J�YD8@¤D<�>�P­¤SJ
o�67IS>@<�I-<dPO6
R�8@¤D67AWRD6
JV<�e�PO6
Z[6
bc8@AWBSC+bc<dBSPO8O>LJ�AWBH8@P­8@¤#JK8�JK>@6kµ#J�P@6
Rj<dBN8@¤D67AWMNI-<dP@A[8@A[<dB

<�e�JFPO8@JK8@AWP@8@AWb9J�Z!Mj<.RD6
Z!<dBH8O<U8@¤D6³P@<dYD>Lbc6 � ~OÓ��-~�3 �-~�~��¸4V¢ B�8@¤SAWP�JKISIS>@<dJ�b�¤�8@¤S6�I-<dZWAWb9A%BDCje$YSBSbc8@A[<dB�AWMNI-<dPO6
P
POI-6
b9A&#�b�PO8@JK8@A%PO8@AWb9J�Z�IS>@<�I-69>@8@AW6
PV<dB�8@¤D6j<dYD8OI#YS8�8O>�J��XbK4X±VBD6NPOI-6
b9A&#�b�JKISI#>@<dJ�bL¤ :=<dYSZWR�µ-6�8O<�RD698O69>�MjAWBD6
�ORD6
P@AW>LJKµ#Z[6 �7<�>­YSPO69e$YSZhPO8@JK8@AWPO8@A%b9J�ZhIS>@<�I-69>@8@A[6
P!e�<�>f8@¤S6=µ�A[8@PO8O>@6
J�M �HMjJKI�8@¤D<dPO6kAWBH8O<^JVI�<dZ%AWb9AWBDCke$YSBSbc8@AW<dB��dJ�BSR
8@¤D6
B�e�<�>Lbc6�8@¤D6_6
B#bc<.RD6
R�o.A%RD69<N8O<iMj69698Q8@¤D6_bc<dB#PO8O>LJ�AWBH8@P94�m=6
b9J�YSPO6�A[8QAWP�I-<dP@PLA[µ#Z[6Vel<�>QohAWRD69<��$J�P7<�ISI-<dPO6
R
8O<�RSJK8@J �78O<UCdA[o�6Nbc<dMNI�JK>LJKµ#Z[6N�.YSJ�ZWA[8g\�<�e�PO69>Lo.AWbc6�:QAW8@¤�R#A ´�69>L6
B18�µ#A[8 �¸>LJK8O6NI�JK8O8O69>LBSP��¬A[8VMjJ�\�µ-6³I�<dPLP@A[µ#Z[6
8O<NRD698O69>LMjA%BD6�RS6
P@A[>LJKµ#ZW6kµ#A[8 �¸>LJK8O6^b�¤SJK>LJ�bc8O69>LAWP@8@AWb9P�e�>L<dM 8@¤S6�BD698g:�<�>L?�I-<dAWBH8�<�e¬ohA[69: J�BSRFRD6
P@AWCdB�8@¤D6�ohAWRD69<

8O< ##894
�k¤#AWPjJKISIS>L<dJ�bL¤�¤SJ�P�8@¤S6�J�RDoKJ�B18@JKC�6�8@¤SJK8i8@¤D6�BS69C�<�8@AWJK8@A[<dB®µ�698g:�696
B®8@¤D6�PO<dYD>Lbc6�J�BSR(8@¤D6�BD698;:=<�>@?

~OÓ



JKµ-<dYD8U8@¤D6 bc<dBSBS6
bc8@A[<dB �.� ����)S	 �����7	
*��!�� ��) ��#$	 �,�O�%��� � � ��#$	 ���C�-�!�����!�!*0��� � ����	�� 4 ·=<dBSPO6
�.YD6
BH8@Z[\��V8@¤D6
BD698g:�<�>@?Ub9J�B�Mj<�>@6V>@6
J�RSAWZ[\XI-69>@e�<�>�M 8@¤S6+J�BSJ�Z[\hPO6
P�>@6
�.YSA[>@6
Riel<�>kb9J�ZWZ�J�RSMjAWPLP@A[<dBFbc<dB18O>L<dZ 4���PkJ�BF6c�hJ�MjI#Z[6

<�ef8@¤SAWPQJKISIS>@<dJ�b�¤�� � 6969?�6 � ~�~ ��IS>L<�I�<dP@6
PQJ�P78@¤D6�MN<hRD6
Z¬JX��JK>L?�<�o�b�¤SJ�AWB�:QA[8@¤�PO69o�69>�J�Z!PO8@JK8O6
P���6
J�b�¤�PO8@JK8O6
bc<�>@>@6
P@I�<dB#RSAWBDCi8O<�J�B�<dYD8OI#YD8V>LJK8O6�4N�k¤#AWPVJKISIS>@<dJ�b�¤ bc<dBSPO8O>LJ�A%BSP^BD<�8V<dBSZ[\�8@¤D6jMjJK>@CdAWB#J�ZxR#AWPO8O>LA[µ�YD8@A[<dB�<�e

8@¤D6j<dYS8OI#YD8^>LJK8O6��xµ#YD8+J�ZWP@<�A[8@P+bc<�>@>@6
Z%JK8@A[<dBSP94j¢£e=8@¤D6�J�P@PO<hb9AWJK8O6
R�I#JK>LJ�MN698O69>LP_JK>@6�JKISIS>L<�IS>LAWJK8O6
Z[\�bL¤D<dP@6
B��
P@YDµ � 6
bc8@A[o�6_I#AWbc8@YD>@6^�.YSJ�ZWA[8g\ib9J�B�µ-6+MjJ�AWBH8@J�AWBD6
R � ~�~��¸4�G.?�6
ZWZ[\ 	��s����� � ~�3��!J�BSRUTf<.698O6
B 	��s����� � ~OÓ���IS>@<�I-<dPO6
J ¤SAWPO8O<�C�>�J�M MN<hRD6
Z�J�BSR J � CdJKµ#JK>LA[8 � �$A 4 6�4 �76
B1o�6
Z[<�I-6�<�e�J¶�VJ�YSP@PLAWJ�B®R#AWPO8O>LA[µ�YD8@A[<dB �"��>@6
POI-6
bc8@A[o�6
ZW\��k8O<
bc<dBSPO8O>�J�AWBU<dBSZ[\X8@¤D6_MjJK>LCdAWBSJ�Z�RSAWP@8O>LA[µ#YD8@AW<dBSP94

� � ���*�N���H���i	��i���
	 �­����� ����� 
O� ��� �N� � � � �k�	�����k�	�
	 
 �³� �

� 6�BD<0: IS>@6
P@6
B18+JU�.YSJ�BH8@A[8@JK8@A[o�6�J�BSR �.YSJ�ZWAW8@JK8@A[o�6Nbc<dMNI#JK>LAWP@<dB�<�e�8@¤D6N8@¤S>@696NT�m�n MN<hRD6
P^RSAWP@b9Y#P@PO6
R�PO<

e$JK>�AWB�8O69>LMjP7<�e­8@¤D6�8@¤D>@696�MN698O>LAWb9P�AWBH8O>@<hRSYSbc6
R�A%B�G.6
bc8@A[<dB ~���BSJ�MN6
ZW\���ohAWRD69<i�HYSJ�Z%A[8;\���6
BSRh�¸8O<K�¸6
BSR�RD6
ZWJ�\��
J�BSR BHY#M_µ-69>³<�eQJ�RSMjAWPLP@A[µ#Z[6jb9J�Z%ZWP94�¢£B 8@¤D6�·��¸T�m�n MN<hRD6��f8@¤D6 )#6c�DA[µ#AWZ%A[8;\�AWBH8O>@<.R#YSbc6
R µ.\�J�ZWZ[<0:QAWBDC�8@¤D6
6
BSbc<hRD69>�8O<�<�IS8@AWMjAW²96QA[8@P­I�JK>LJ�MN698O69>�PO6
Z[6
bc8@A[<dB�8O<�MN69698�8@¤D67BD698g:�<�>L?N8O>LJ��XbQbc<dB#PO8O>LJ�AWBH8@P�bc>L6
JK8O6
P�J�¤D<dPO8�<�e

AWP@PLYD6
P=e�<�>�8@¤D6+P@\.PO8O6
M RS6
P@A[CdBD69>�8O<jbc<dBSPLAWRD69>�:Q¤D6
BUb�¤D<H<dPLAWBDC�8@¤D6+bc<dBSPO8O>�J�AWB18@P
4­�7ZWZ�8@¤D6^I�JK>LJ�MN698O69>LP�8O<jµ-6

PO6
Z[6
bc8O6
R �l6
BSbc<.RS69>kJ�BSRFRD6
bc<.RS69>�µ#Yh´-69>�PLA[²96
P��DZ[6
JK?.\Xµ#Y#b@?�698kP@A[²96^J�BSRFRD>�J�AWB�>�JK8O6��#J�BSRi6
BSRh�¸8O<K�¸6
BSR�RD6
ZWJ
\ �
AWMNI�J�bc8�8@¤D6�8@¤D>@696�I-69>@e�<�>�MjJ�BSbc6QMN698O>�AWb9P94f¢ B�C�6
BD69>�J�Z �.AW8�MjJ�\j<dBSZ[\Nµ-6kI-<dP@P@AWµ#Z[6kel<�>�8@¤S6QI#JK>LJ�Mj698O69>LP=8O<³µ-6
PO6
Z[6
bc8O6
R�8O<j<�IS8@AWM�A[²96^<dBD6^<�e�8@¤D6^8@¤D>@696�MN698O>LAWb9P94

� 6FYSPO6X8@¤D6X<�I#8@AWMjA[²
JK8@A[<dB JKISIS>@<dJ�b�¤�<dYS8@ZWAWBD6
R A%B�PO6
bc8@A[<dB(�H4¶ÓK4a~�el<�>_<dYD>j·��¸TVm=n]6c�hI-69>LAWMN6
BH8@P��xµ#YD8
<�8@¤D69>��.YSJ�BH8@A[²969>�PO6
ZW6
bc8@A[<dB J�Z[C�<�>LAW8@¤SMjP���Ó
~��Q3�¡������7�(�_bc<dYSZWR µ-6 YSPO6
R A%BSPO8O6
J�R�4 � 6�YSP@6 8;:=<}PO698@P�<�e
PO6
�.YD6
BSbc6
P_e�<�>+<dYS>^>@6
P@YSZ[8@P
4��xAWCdYD>@6j3UJ�BSR �xJKµ#Z[6
P�ÓNJ�BSR�3UYSP@6jJ�Ó
��� r�r�r��¸e�>LJ�Mj6iPO69CdMj6
B18�<�e�8@¤D6XMN<�ohA[6
� �.�
�%�!�-)���� 3$�O�0�0�C���i	kbc<dMNI#>@6
P@PO6
RUYSPLAWBDC��1�����p8O<³6c�hI#Z[<�>L6�8@¤S6�8O>�J�RD6c�¸<K´-Pkµ�698g:�696
B �Q�¸TVm=n ��GH�¸TVm=npJ�BSR

·��¸TVm�n+4��1�����]6
BSJKµ#ZW6
P_J�bc<dMjI#YD8@JK8@A[<dBSJ�Z%Z[\�PLAWMNI#Z[69>^<�I#8@AWMjA[²
JK8@A[<dB <�e�8@¤D6j>LJK8O6iPO6
Z[6
bc8@A[<dBSP_e�<�>j·��¸TVm�n

8@¤SJ�BjA%PfI-<dP@P@A[µ#ZW6=YSPLAWBDCV6
A[8@¤D69>=�����=� <�> � 4a3��OÓK4 �S<�>�·��¸TVm�n��d:=6k6c�DJ�MjAWBD6�8@¤S6QZ[6
JK?.\³µ�YSb@?�698=bc<dBSPO8O>LJ�AWBH8��
P@AWB#bc67A[8�¤#J�P�µ-696
BiPO8@YSRSA[6
R�MN<dPO894­�xJKµ#Z[6�~_YSPO6
P�8@¤D>@696V`Kr�r�r��¸e�>LJ�Mj6��#�0�;MjAWB.YD8O678O6
ZW6
bc<dBDe�69>L6
BSb9AWBDC³PO6
�HYS6
BSbc6
P
bc<dMNIS>L6
P@PO6
R�YSPLAWBDC � 4a3��OÓ_e�<�>Q6c�hJ�MjA%BSAWBDC�8@¤D6_A%MNI#J�bc8�<�e�P@MN<.<�8@¤SAWBDC��Q�¸T�m�np8O<j<�µS8@J�AWB�GH�¸T�m�n �7� 4

�k¤S6iel<dZWZ[<0:QAWBDC�P@YDµ�PO6
bc8@A[<dBSP�6
J�b�¤}RSAWPLb9YSP@P³<dBD6U<�e�8@¤D6UMN698O>LAWb9PN<�e+G.6
bc8@A[<dB(~.4!� 6�Y#PO6F8@¤D6�J
o�69>LJKC�6
�=GD57n J�P�J�Mj6
J�P@YD>@6j<�e��.YSJ�ZWA[8g\�4 �D<�>�RD6
ZWJ�\��!:=6XPL¤D<�: <dBSZ[\�8@¤D6�AWMNI�J�bc8+<�e�µ#Yh´-69>LAWBDC ��J�B#R J�P@P@YSMj6�J�ZWZ
<�8@¤D69>jRD6
Z%J
\ 8O69>LM�P³JK>L6 ##�.6
R�4 �k¤.YSP��f<dYS>³6
P@8@AWMjJK8O6F<�eQRD6
ZWJ�\�:QA%ZWZfµ-6XI#>@<�I-<�>@8@A[<dBSJ�Z�8O<�8@¤S6FPLA[²96X<�e78@¤D6
5�5�� K
ACBRH;BGI�?
:dm4ACB�n%?
A�H;:=l;nsIC8OB�<
B\<
K0q;ACo�B�< o7?
lxX-BLD�K%qOlOH :=l e����%hiv

~�3



P@MN<.<�8@¤SAWBSC�µ#YD´�69> �¸GH�¸TVm�n���<�>N8@¤D6F6
BSbc<hRD69>Nµ#Yh´-69> �¸·��¸TVm=n ��4 �D<�>��Q�¸T�m�n©:�6�J�P@PLYSMN6UBD<�µ#Yh´-69>LAWBDC

RD6
ZWJ�\XJK8�6
BSbc<hRD69>�<�>kRD6
bc<hRD69>
4 ��AWBSJ�Z%Z[\��H8@¤S6VM³YSZ[8@AWI#Z[6c�DAWBDC+CdJ�AWBUA%P=J³e$YSBSbc8@A[<dBX<�ex8@¤D6^¥¬6
JK?.\Xm�YSb@?�698 �$¥�m �
I#JK>LJ�Mj698O69>LPk<�e�JNI#JK>@8@A%b9YSZWJK>�PO<dYD>Lbc6�4��¹Z%JK>@C�6+¥�m�>LJK8O6_J�B#RUµ#YSbL?�698QP@A[²96_J�Z%Z[<�:QP�el69:=69>7b9J�ZWZWP�8O<�µ�6+b9JK>L>LA[6
R

el<�>k8@¤D6_P@J�Mj6^<�o�69>LJ�ZWZ�µ#J�BSRD:7AWRD8@¤FJ�BSR�E�<HG�4

����� (*��'��#��� +�� ,��-�/. ��� ����$

��A[>LPO8���Z[698QYSP7bc<dBSP@AWRD69>Q8@¤D6�J�b�¤SA[69oKJKµ#Z[6+ohAWRD69<��.YSJ�ZWAW8;\�4��7P7AWBSRSAWb9JK8O6
R�6
JK>LZWA[69>��#e�<�>�JjCdA[o�6
B�J
o�69>LJKC�6Nbc<hRSAWBDC
>LJK8O6���8@¤D6�Mj<�>@6j8@¤D6X>LJK8O6XAWP_J�ZWZ[<�:=6
R 8O<�o�JK>L\�µ-698g:�696
B e�>�J�MN6
P��x8@¤D6jC�>@6
JK8O69>³I-<�8O6
B18@AWJ�Z�e�<�>�µ-698O8O69>_ohAWRD69<
�.YSJ�ZWA[8g\�4­m�6
b9J�Y#PO6+AWB�·��¸TVm=n 8@¤D6Vo.A[>L8@YSJ�Z#µ�Yh´�69>�P@AW²96�AWP�ZWJK>LC�69>�8@¤SJ�Bi8@¤D6VI#¤1\hP@AWb9J�Z�µ#YD´�69>�P@A[²96��DJ�RSR#A[8@A[<dBSJ�Z
>LJK8O6Xo�JK>LA%JK8@A[<dBSP_JK>L6�J�ZWZ[<0:�6
R µ-69\�<dBSR 8@¤D<dP@6�J
oKJ�AWZWJKµ#ZW6�PO<dZ[6
Z[\�:QAW8@¤ 8@¤D6�I�¤1\hP@AWb9J�Zfµ�Yh´�69>�P��!J�BSR 8@¤D69>@69el<�>@6
µ-698O8O69>��.YSJ�ZWA[8g\�b9J�B µ-6�<�µS8@J�AWBS6
R�4 � <0:�69o�69> �+8@¤D6 bc<�>@>@6
P@I�<dB#RSAWBDC I-<�8O6
B18@AWJ�Z_�HYSJ�Z%A[8;\�AWMNIS>@<0o�6
MN6
BH8�AWP
ZWAWM�A[8O6
R��SJ�PVA[8QAWPQµ-<dYSBSRD6
R�JKµ-<0o�6�µ.\U8@¤D6��HYSJ�Z%A[8;\UJ�bL¤#A[69o�JKµ�Z[6_µ.\�Ji·�m�nwPO\hPO8O6
M :QA[8@¤�J�I#¤H\.P@A%b9J�Z¬µ#Yh´-69>

8@¤D6�P@AW²96i<�e78@¤D6UohA[>@8@YSJ�Z�µ#Yh´-69>�� � 
�
	�� 4 �SYS>@8@¤D69>LMN<�>L6���µ-6
b9J�YSPO6F<�e�8@¤D6FI#¤1\hP@AWb9J�Z=µ#YD´�69>LA%BDC�bc<dB#PO8O>LJ�AWBH8@P
<�ek6
�.YSJK8@A[<dB,� ¡ �"�f8@¤D6ielYSZ%Z )#6c�DA[µ#AWZWAW8;\�I#>@<�ohAWRD6
R�µH\ J�ZWJK>@C�69>³o.AW>@8@YSJ�Z­µ�Yh´�69>³MjJ
\ BD<�8�µ-6j>L6
J�ZWA[²
JKµ#Z[6iJ�BSR
:=6jMjJ
\�BD<�8Vµ�6NJKµ#ZW6�8O<�J�b�¤SA[69o�6j8@¤SA%P�YSISI-69>7µ-<dYSBSR¬4�¢ B�<dYD>^P@AWM³YSZWJK8@AW<dBSP��-AWBSb9ZWYSR#AWBDCj8@¤D<dP@6�A%B!��Ó
� � �¬8@¤D6
bc<dBSPO8O>�J�AWB18�AWB�6
�HY#JK8@A[<dB � ¡ �VRS<H6
P�BD<�8+J�´�6
bc8³8@¤D6j<dYS8@bc<dMN6jo�69>@\�<�el8O6
B�4�¢£8+IS>LA%MjJK>LAWZ[\�¤#J�P+8@¤D6�A%B�)�YD6
BSbc6
<�e�IS>@69o�6
BH8@AWBDC�o�69>@\ ZWJK>@C�6�AWB#RSA[ohAWRSYSJ�Z!e�>�J�MN6
P��xµ�6
b9J�Y#PO6��!el<�>_6c�DJ�MNI#ZW6��!A[8_RS<H6
P�BD<�8�J�ZWZW<�:¦J�B AWBSRSAWo.AWR#YSJ�Z

el>LJ�MN6^8O<jµ-6+ZWJK>@C�69>Q8@¤SJ�BU8@¤D6+8g:�<XI#¤H\.P@A%b9J�Z-µ#Yh´-69>LP94

�k¤S6XBD<�8@A[<dB�<�ekohA[>@8@YSJ�Zfµ�Yh´�69>³AWP_A%ZWZWYSPO8O>�JK8O6
R AWB ��A[CdYS>@6X3 �$J �"�­:Q¤S69>@6�:=6�I#ZW<�8�bc<dBH8O<dYD>LP�<�eQbc<dBSPO8@J�BH8
�=GD57n el<�>fbc<dM_µ#A%BSJK8@A[<dBSPx<�e#RD6
Z%J
\�J�B#R³¥!m�P@AW²96�4x��Pfb9J�B�µ-6�PO696
B��18@¤D6=�.YSJ�ZWAW8;\_AWPxAWB³ZWJK>@C�6�I#JK>@8�RD698O69>LM�AWBD6
R
µ.\�8@¤D6NP@AW²96N<�e�8@¤D6jbc<dM�µ#AWBS6
R�I#¤1\hP@AWb9J�Zxµ#YD´�69>^J�BSR ¥!m��¬A 4 6�4 �¬8@¤D6jP@AW²96³<�e=8@¤D6NohA[>@8@YSJ�Zxµ#YD´�69>+AWBH8O>@<hRSYSbc6
R
JKµ-<�o�6�4��k¤HY#P�·��¸TVm�n¹b9J�B�J�bL¤#A[69o�6�8@¤D6�P@J�Mj6_I-69>@el<�>LMjJ�BSbc6³J�P7JF·�m�n¹P@\.PO8O6
M ��µ#YS8k:QA[8@¤�Z[<�:=69>76
B#Rh�¸8O<K�
6
BSR RS6
ZWJ
\�4i�7Z[8O69>�BSJK8@A[o�6
Z[\��x�HYSJ�Z%A[8;\�b9J�B µ-6jAWMNIS>L<�o�6
R µ.\ AWBSbc>@6
J�P@A%BDCF8@¤D6�Z[6
JK?.\�µ�YSb@?�698³P@A[²96Nel<�>�J #S�h6
R
I#¤H\.PLAWb9J�Zkµ#YD´�69>�J�B#R®J�o�69>LJKC�6�>LJK8O6�4 � <�:=69o�69>��Q8@¤D6�AWMNI#>@<�o�6
MN6
BH8@PiAWB(�.YSJ�ZWA[8g\ JK>L6�>@6
Z%JK8@A[o�6
Z[\¶MN<hRD6
PO894
�SYD>L8@¤D69>��h8@¤D6+AWMNI#>@<�o�6
RF�.YSJ�ZWA[8g\�bc<dMN6
PkJK8�8@¤D6^bc<dPO8Q<�e�>@6
RSY#bc6
RiM³YSZ[8@AWI#Z[6c�DAWBDC+CdJ�AWB��.µ-6
b9J�YSP@6VJNZ%JK>@C�69>k¥�m
J�ZWZ[<0:QP�µ#YS>LPO8@A[69>�8O>LJ��Xb+e�<�>k8@¤S6_P@J�MN6+J�o�69>LJKC�6�>�JK8O6�4

�k¤S6�<�µ#PO69>Lo�JK8@A[<dB³8@¤SJK8x8@¤D6k·��¸TVm=n¶�.YSJ�ZWAW8;\+AWPxYDISI-69>O�¸µ-<dYSBSRS6
RVµH\+8@¤#JK8!<�e#J^·�m�n¶bL¤#J�BSBD6
ZH:QA[8@¤_Z%JK>@C�69>

I#¤H\.PLAWb9J�Z#µ�Yh´�69>�AWP�J�P@A[CdBSA #�b9J�B18�<dBD6�4���P�J�>L6
P@YSZ[8��.8@¤D6V�HYSJ�Z%A[8;\�A%P=b9ZW6
JK>LZ[\Nµ-<dYSBSRD6
RXµ.\j8@¤D6^�HY#J�ZWA[8;\N<�e!8@¤D6
ohAWRD69<�PO6
�.YD6
BSbc6ibc<.RS6
R�:QAW8@¤ 8@¤D6XPLJ�MN6XJ�o�69>LJKC�6U>LJK8O6�µ�YD8+:QA[8@¤S<dYD8_J�BH\ µ#Yh´-69>LAWBDCU<�>�RD6
ZWJ�\ bc<dBSPO8O>LJ�AWBH894

�k¤.YSP��K8@¤D6�bc<dBSPO8O>LJ�A%B18xAWMNI-<dPO6
R+µ.\+8@¤D6�J
o�69>�JKC�6k>LJK8O6�AWP!Mj<�>@6=PLA[CdBSA&#�b9J�BH8�8@¤#J�B_8@¤SJK8fAWMjI�<dP@6
R+µ.\^µ#Yh´-69>LAWBDC �

~�~



¥�m GhA[²96��lµ#AW8@P"� ¥�m nQJK8O6 �lµ#A[8@P �0el>LJ�MN6(� �Q�¸T�m�nw�=GD57n �$RSm � ·��¸T�m�n¹�=Gh5�n �$RSm �
3����d�K`�3�¡ Ó��K~Krd¡�¡ ���D4a`�¡ �1�.4¶Óc�
Ó
����`�3�`�� Ó����K��3�¡ ���D4a`�¡ �1�.4¶Ó
`
¡OÓ9rd~���3 Ó
¡�~Krd¡Kr ���D4a`�¡ �1�.4a3�¡

�xJKµ#Z[6�Ó 	=·�<dMNI#JK>LAWP@<dBFµ�698g:�696
B��k�¸TVm�npJ�B#R�·��¸TVm=n

I#JK>@8@A%b9YSZWJK>LZ[\�e�<�>+>L6
ZWJK8@A[o�6
Z[\�P@¤D<�>@8�PO6
�HYS6
BSbc6
P94��k¤#AWP^AWP+J�ZWP@<U69o.AWRS6
BSbc6
R AWB ��A[CdYD>L6�3 �lµ��V:Q¤S69>@6jA[8+b9J�B µ-6
PO696
B�8@¤SJK8VP@MjJ�ZWZ!AWBSbc>@6
J�P@6
P�A%B�J
o�69>�JKC�6j>LJK8O6 �l:Q¤SAWb�¤�bc<�>@>L6
POI-<dBSRSPk8O<F8@¤D6�¥�mpRD>LJ�AWB�>LJK8O6(�Q>@6
P@YSZW8QAWB�MN<�>@6
P@A[CdB#A&#�b9J�BH8_AWBSbc>@6
J�P@6
P�AWB �HY#J�ZWA[8;\�8@¤SJ�B bc<dMNI#JK>�JKµ#Z[6XA%BSbc>@6
J�PO6
P³AWB�¥!m P@A[²96�4��k¤SAWP+A%P_AWBH8@YSA[8@A[o�6
ZW\�<�µ.ohA[<dYSP

P@AWB#bc6�AWB#bc>@6
J�P@AWBDC 8@¤D6 ¥�m >LJK8O6 AWBSbc>@6
J�P@6
PX8@¤S6�<0o�69>LJ�ZWZV>LJK8O6 J�ZWZW<.b9JK8@A[<dB��Q:Q¤SA%Z[6�AWBSbc>L6
J�P@AWBDC 8@¤D6�¥�m P@A[²96

<dBSZ[\UJ�´-6
bc8@PV8@¤D6_µ�YD>LPO8@AWBS6
P@P�<�e­8@¤D6�8O>LJ�BSP@M�A[8O8O6
R�>LJK8O6
P
4V·=<dBHo�69>LPO6
Z[\���AWB#bc>@6
J�PO6
PQA%B�¥�m >LJK8O6�J�ZWPO<XRS69C�>LJ�RD6

M³YSZ[8@A[I#ZW6c�hAWBSC_CdJ�AWBSPQMN<�>@6_P@AWCdBSA&#�b9J�BH8@Z[\j8@¤SJ�B�AWBSbc>@6
J�PO6
PQAWBU¥�m P@AW²96+RD< �le�<�> #S�h6
RU8O<�8@J�Z�JKC�C�>@69CdJK8O6³>LJK8O6(��4
¢£8�AWPjA%B18O69>@6
P@8@AWBDC 8O< BS<�8O6�8@¤SJK8�µ-698O8O69>i�HYSJ�Z%A[8;\ b9J�B}J�ZWP@< µ-6U<�µS8@J�AWBD6
R¶el<�>�8@¤S6�P@J�MN6�ZW6
JK?H\ µ#YSbL?�698

bc<dBSPO8O>�J�AWB18@P7µ.\�YSP@AWBDCX·=�¸T�m�nwAWBSPO8O6
J�R�<�e �k�¸TVm�nw<�>^G.�¸T�m�n+4��!JKµ�Z[6
P�Ó�J�BSR�3�P@¤D<0:p8@¤D6�I#J�A[>LPk<�e­Z[6
JK?H\

µ#YSbL?�698!I�JK>LJ�MN698O69>LP �$P@A[²96=J�BSR_RD>�J�AWB^>LJK8O6(�¬>@6
�.YSA[>@6
R+PLYSbL¤�8@¤SJK8�8@¤S6 � �.�
�%�!�-)���� 3$�O�
�%�
���(	 �Q�¸TVm=n <�>­GH�¸TVm�n
PO8O>@6
J�M ��>@6
POI-6
bc8@A[o�6
Z[\��dRD<VBD<�o.AW<dZWJK8O6�8@¤S6�8O>LJ��ib�RD6
PLbc>LA[IS8O<�>
4��k¤D6
P@6�Z[6
JK?.\_µ#Y#b@?�698�I#JK>LJ�MN698O69>�PxJK>L6=PO6
ZW6
bc8O6
R
8O<�µ-6 �@YSPO8kZ%JK>@C�6_6
BD<dYSCd¤�8O<XJ�b9bc<dM�MN<.R#JK8O6�8@¤D6�:�<�>�PO8 �;b9J�PO6³µ#YD>LPO8kA%BU6
J�bL¤�PO8O>@6
J�MU4�¢ B�<dYD>76c�hJ�MjI#Z[6
P�:=6
PO6
Z[6
bc8U¥!m I#JK>LJ�Mj698O69>UI#J�A[>LP�8O< >L69IS>@6
PO6
BH8Fµ�<�8@¤�¤SA[Cd¤®>LJK8O6 ��P@M�J�ZWZ�µ#YSb@?�698UJ�BSR�Z[<0: >�JK8O6 ��ZWJK>@C�6 µ#YSbL?�698

P@A[8@Y#JK8@A[<dBSP���bc<�>L>@6
POI-<dBSRSAWBSC�8O< I-<dZWA%b9AWBDC�BS6
JK>j8@¤D6UI-6
JK? <�>XBD6
JK>N8@¤D6�Z[<dBDC 8O69>�M J
o�69>LJKC�6���>L6
POI-6
bc8@A[o�6
Z[\�4
�k¤D6�8@JKµ#Z[6
P�P@¤S<�: 8@¤SJK8=8@¤D6V<�o�69>LJ�ZWZ-�.YSJ�ZWA[8g\�AWP=AWMNIS>L<�o�6
RiA[e�:�6V8@¤D6
Bi6
BSbc<hRD6VYSP@AWBSC_8@¤D6+·��¸TVm=n MN<.RS6��Hel<�>
8@¤D6=P@J�MN6�Z[6
JK?H\^µ�YSb@?�698xI#JK>LJ�MN698O69>�P94f�k¤SAWP¬A%P¬µ-6
b9J�YSPO6=8@¤D6��.YSJ�ZWAW8;\^AWB+8@¤S6=¤SJK>�RD6
PO8�P@bc6
BS6=AWP!AWRD6
BH8@AWb9J�Z �$PLAWBSbc6
8@¤SAWP!P@bc6
BD6=IS>@<hRSYSbc6
P�8@¤D6�µ�YD>LPO8�PLA[²96�8@¤SJK8xel<�>Lbc6
R³8@¤D<dPO6�Z[6
JK?H\^µ�YSb@?�698�I#JK>LJ�Mj698O69>LP"�"��µ#YD8�8@¤D6�<0o�69>LJ�ZWZh�.YSJ�ZWA[8g\
AWP�AWMNIS>L<�o�6
R�µ-6
b9J�YSPO6³8@¤D6�6
J�PLA[69>^P@bc6
BD6
P^b9J�B�¤SJ
o�6Nµ-698O8O69>^�.YSJ�ZWA[8g\�4V�Q¤HYSP���el<�>V8@¤D6³PLJ�MN6N¥�m bc<dB#PO8O>LJ�AWBH8@P

8@¤D6�·��¸TVm�n PO6
�.YD6
BSbc6^I#>@<.R#YSbc6
P�JN¤SA[Cd¤D69>kJ�o�69>LJKC�6_>LJK8O6�4 �D>@<dM <dBD6^I-69>LP@I�6
bc8@AWo�6��.8@¤S6+bc<dMNI#JK>LAWP@<dBUAWP�BD<�8
� e$J�A[> �+µ-6
b9J�YSP@6k8@¤D67J�o�69>LJKC�6^>LJK8O6
P=JK>@67BS<�8�6
�.YSJ�Z��h¤D<�:=69o�69>��he�>L<dM¦J�BD<�8@¤D69>=I-69>LPOI-6
bc8@A[o�6��.A[8�AWP�elJ�A[>�µ-6
b9J�YSPO6
P@AWB#bc6+6
J�bL¤�PO<dYD>�bc6�¤SJ�P78@¤D6�PLJ�MN6�¥!m I#JK>LJ�MN698O69>�P���6
J�b�¤�:QAWZWZ�µ-6_J�Z%Z[<.b9JK8O6
R�8@¤D6³P@J�MN6�BS698;:=<�>@?�>@6
PO<dYS>Lbc6
P
J�BSR�:QAWZWZ�6c�hI�69>�A[6
BSbc6^8@¤D6³P@J�MN6³E�<HG-4 � 6³BS<�8O6+8@¤SJK8���J�P�RSAWPLb9YSP@PO6
RUJKµ-<�o�6�� �Q�¸T�m�nw¤SJ�Pk8@¤S6+µ-6
PO8Q�.YSJ�ZWA[8g\

:Q¤D6
BF8@¤S6_J
o�69>LJKC�6�PO<dYD>�bc6^>LJK8O6 �l>LJK8@¤S69>k8@¤SJ�BU8@¤D6�¥�m RD>LJ�AWBF>�JK8O6(��AWP #S�h6
R�4
�!< bc<dBSb9Z%YSRD6���:Q¤SAWZW6FJ Z[6
JK?.\ µ�YSb@?�698X>LJK8O6�bc<dBSP@8O>LJ�AWBH8XJ�ZWZ[<0:QPjPO<dMj6��.YSJ�ZWA[8g\ AWMjIS>@<�o�6
Mj6
B18@PX<�o�69>UJ

bc<dBSPO8@J�BH8j>LJK8O6�bL¤SJ�BSBS6
Z ��8@¤D6��.YSJ�ZWAW8;\ A%MNIS>@<0o�6
MN6
B18@P�JK>@6�µ-<dYSBSRD6
R J�BSR(M�J
\ BD<�8j<K´�PO698N8@¤D6�AWB#bc>@6
J�PO6
R

~��



¥!m GhA[²96
�lµ#A[8@P � ¥�m nQJK8O6 �lµ#A[8@P �0el>LJ�MN6(� GH�¸TVm�np��Gh57n �$RSm � ·��¸TVm=n¹�=GD57n �$R#m*�
3������H�K��¡ Ó���rd¡d�K3 ���D4a`�¡ �1�.4 rd¡
�K¡�~�¡�¡�¡ Ó
¡����dr�r ���D4a`�¡ �1�.4¶Ó��

�xJKµ#Z[6_3 	=·=<dMjI#JK>LAWPO<dBFµ-698g:�696
B�GH�¸T�m�npJ�BSR�·��¸TVm�n

bc<dPO8N8O< P@YSISI-<�>@8_8@¤D6U>L6
P@YSZ[8@AWBSC�8O>LJ��Xb ��I#JK>@8@AWb9Y#ZWJK>LZ[\�:Q¤D6
B I�¤1\hP@AWb9J�Z�µ#Yh´-69>NP@A[²96
PNAWB 8@¤D6FohAWRD69< PO\hPO8O6
M
J�Z[>@6
J�RS\�JK>@6�ZWJK>@C�6F6
BD<dYSCd¤ 8O< J�b9bc<dM�MN<.R#JK8O6�PO69o�69>LJ�Z�el>LJ�MN6
P�<�e�bc<dMNIS>@6
P@P@6
R R#JK8@Jh4 ��ZWPO< �­el<�>jJ�CdA[o�6
B
¥�m bc<dBSPO8O>LJ�A%B18��7µ�698O8O69>U�.YSJ�ZWA[8g\(b9J�B�µ�6�J�bL¤#A[69o�6
R :QA[8@¤ ·��¸T�m�n Mj<.RD6��7J�BSR}8@¤.YSPi8O>LJ��Xb�6
BDCdAWBS6969>LAWBDC
J�P@P@Y#MNIS8@A[<dBSPfM�J
\N¤SJ
o�678O<+µ-6�µ#J�PO6
RN<dB�6c�.I-6
bc8@AWBSC^8@¤SAWP�8;\.I-6k<�e � C�>@696
RD\ �+8O>LJ��ib �1>LJK8@¤D69>�8@¤SJ�Bj8@¤D6�8O>�J��Xb
:QA[8@¤UZW<�:=69>7J
o�69>�JKC�6�>LJK8O6 � �OBD<dBh�¸C�>@696
RD\ � ��C�6
BS69>LJK8O6
R�µ.\F6
A[8@¤D69> �Q�¸T�m�n¹<�>�GH�¸TVm�n+4

��� � � ��' � �"� � � ��' '�� , �	. ��� '�+ � ��� � �

576c�.8��x:�6X6c�hJ�M�AWBD6�¤D<0: J�ZW6
JK?H\�µ#YSbL?�698�b�¤SJ�BSBD6
Z­b9J�B >@6
RSY#bc6Nµ#Yh´-69>LAWBDCURD6
ZWJ�\.P
4i��P_BD<�8O6
R JKµ-<�o�6���8@¤D6
Z[6
JK?.\�µ#Y#b@?�698 �OZ[<.<�?.P � �@YSPO8VZWA[?�6�JFI#¤H\.P@A%b9J�Z�µ#YD´�69>���PO<i8@¤D6NZ[6
JK?.\�µ#Y#b@?�698+bc<dBSPO8O>�J�AWB18Vb9J�B�µ-6�el<dZWRD6
R�AWBH8O<
µ-<�8@¤(8@¤D6�6
BSbc<hRD69>iJ�B#R}RD6
bc<hRD69>iµ#Yh´-69>Xbc<dBSPO8O>�J�AWB18@P
4 �k¤D69>@69el<�>@6��kA[eV8@¤D6�>LJK8O6�oKJK>LAWJKµ�AWZWA[8g\ AWPXJKµ#PO<�>@µ-6
R
BD<�8VAWB�J�I#¤H\.P@A%b9J�Z�ohAWRD69<jµ�Yh´�69>�µ#YD87AWBSPO8O6
J�R�AWB�8@¤S6³BD698g:�<�>L?�AWB�8@¤S6�el<�>LM <�e­JXZ[6
JK?.\Uµ#YSbL?�698^bc<dBSPO8O>LJ�AWBH8

�$A 4 6�4 �kAWB®J�B �OAWM�JKCdAWBSJK>@\ � µ#YD´�69> �"��8@¤D6
B}8@¤D6�I�¤1\hP@AWb9J�Z7RD6
ZWJ
\¶AWP�>@6
RSYSbc6
R}:QA[8@¤D<dYS8�P@J�bc>LA&#�b9AWBDC 8@¤D6�>LJK8O6
oKJK>LAWJKµ#AWZ%A[8;\�4Q�Q¤D69<�>@698@AWb9J�ZWZW\��#:=6�b9J�B�<�µS8@J�AWB�8@¤D6³P@J�MN6³o�JK>�AWJKµ#AWZWAW8;\UAWB�8@¤S6�6
BSbc<hRD6
R�>LJK8O6�8@¤SJK8VAWP7J�o�J�A%ZWJKµ#Z[6
:QA[8@¤¶J�bc<dBSPO8@J�BH8�>LJK8O6�bL¤SJ�BSBS6
ZkJ�BSR(RD6
bc<hRD69>�RS6
ZWJ
\ ���º:Q¤D6
B¶:=6�YSP@6�J Z[6
JK?.\1�¸µ#Y#b@?�698Xb�¤SJ�BSBD6
Zk:QA[8@¤

²969>@< ohAWRD69<�µ#Yh´-69>LAWBDC�RD6
ZWJ�\���IS>@<0o.A%RD6
R � � � � � � �=J�BSR � � ����
	�� � ����
	�� 4��k¤SA%P�AWP�AWZ%ZWYSPO8O>LJK8O6
R AWB
��A[CdYD>@6N3 �$J ��:Q¤S69>@6³�.YSJ�ZWAW8;\�RD69I-6
BSR#PQ<dBSZW\�<dB�8@¤D6�o.A[>L8@YSJ�Z�µ�Yh´�69>^P@AW²96�4 � 6
B#bc6��¬ZWJK>@C�69>+¥�m¹P@A[²96
PVJ�ZWZW<�: J

Z[<0:�69>7<�o�69>LJ�ZWZ¬I#¤1\hP@AWb9J�Z�RS6
ZWJ
\�4

GhA%MjAWZWJK>LZW\��#�!JKµ�Z[6�~XAWZWZ%YSPO8O>LJK8O6
P78@¤D6³8O>LJ�RD6c�¸<K´ µ-698g:�696
B�6
BSRD�¸8O<K�¸6
BSR�RD6
ZWJ
\�J�BSR�M�YSZW8@A[I#Z[6c�DAWBDCNCdJ�AWB¬4�¢£8
RD6
MN<dB#PO8O>LJK8O6
P+8@¤S6�J�RDoKJ�B18@JKC�6i<�e�AWBSbc>@6
J�P@A%BDCF8@¤D6j6
BSRh�¸8O<K�¸6
B#R�RD6
ZWJ�\�e�<�>�8@¤D6jI#YD>LI�<dP@6³<�e�P@Mj<H<�8@¤SA%BDCU8@¤D6

ohAWRD69<�8O>�J��Xb_8O<FAWMNI#>@<�o�6³M�YSZW8@A[I#Z[6c�DAWBDC�I-69>@el<�>LMjJ�BSbc6�4Qm=6
b9J�YSP@6³8@¤S6_6
BSbc<hRD6
R�µ#A[8@PO8O>@6
J�M AWP7AWRD6
BH8@AWb9J�Z¬el<�>

µ-<�8@¤ �k�¸TVm�n J�B#R}GH�¸T�m�n �f8@¤D6��HY#J�ZWA[8;\ AWPNYSBSJ�´-6
bc8O6
R�4¶�xJKµ#Z[6�~�P@¤D<0:QPN8@¤D6�M³YSZ[8@AWI#Z[6c�DAWBDC�CdJ�AWB#PjJ�PjJ
e$YSBSbc8@A[<dB�<�e�P@MN<.<�8@¤SAWBDCURD6
ZWJ�\�el<�>^8@¤D>@696N8O6
ZW6
bc<dBDe�69>L6
BSb9AWBDC�PO6
�.YD6
BSbc6
P
4�� RD6
ZWJ�\�<�e=²969>@<�bc<�>@>L6
POI-<dBSRSP�8O<

�Q�¸T�m�n��f:7¤SAWZ[6iRD6
ZWJ
\hP�<�eQ<dBS6i8@¤S>@<dYDCd¤ el<dYD>Nbc<�>@>@6
POI-<dBSR 8O< GH�¸TVm�n :QA[8@¤ <�IS8@AWMjJ�Z�P@Mj<H<�8@¤SA%BDC�:7A[8@¤SAWB

8@¤D6NRD6
ZWJ�\�bc<dBSP@8O>LJ�AWBH8 � ��3 �HÓc� �HÓ
���¸4�G.8@JK8@A%PO8@AWb9J�Z�M�Y#Z[8@A[I#Z[6c�DAWBDC�CdJ�AWBSP �¸Gh� ����JK>@6jbc<dMNI#YS8O6
R�J�P+8@¤D6�>LJK8@A[<
<�eQ8@¤S6�BHYSM�µ-69>�<�e�TVm=n©PO<dYD>Lbc6
P�8@¤SJK8jb9J�B(µ�6FJ�RSMjAW8O8O6
R :QA[8@¤D<dYD8³6c�Dbc696
RSAWBDC J bc6
ZWZ�Z[<dP@P�>�JK8O6i<�e�Ó9r �
	

~��



�$bc<dMNI#YS8O6
RiY#P@AWBDC³J�P@A%MNI#Z[6QBS698;:=<�>@?.A%BDC³Mj<.RD6
Z ��Óc��� �"�SRSAWo.AWRS6
RNµH\�8@¤D6�B.YSM�µ-69>�<�ex·�m=n P@<dYD>Lbc6
P=8@¤SJK8�b9J�B
µ-6^b9JK>@>LA[6
R�4­�Q¤D6^>LJK8O6+<�ex8@¤D6�·�m�n P@<dYD>Lbc6_¤SJ�o.A%BDC�6
�HYSAWo�J�Z[6
BH8k�.YSJ�ZWA[8g\XAWP�6
PO8@A%MjJK8O6
R�8O<Nµ-6^8@¤D6^I-6
JK?i>LJK8O6

<�e-8@¤D6k<�IS8@A%MjJ�ZWZ[\�P@MN<.<�8@¤D6
RiG.�¸T�m�n�PO<dYD>Lbc6QY#P@AWBDC+J+RS6
ZWJ
\Nbc<dBSPO8O>�J�AWB18�<�e�~Ve�>�J�MN6
P��Hbc<�>L>@6
POI-<dBSRSAWBSC�8O<�8@¤D6
Ó9r�r�M�P�<�exRS6
ZWJ
\i8;\.I#AWb9J�Z¬A%B�·�m�n ohAWRD69<N8O6
Z[6
bc<dBSe�69>@6
B#b9AWBDC ��Óc���¸4

��P!b9J�B³µ-6�P@696
B���J�P!8@¤S6�6
BSRh�¸8O<K�¸6
B#R³RS6
ZWJ
\+AWB#bc>@6
J�PO6
P!8O<VJQe�69: el>LJ�MN6
P��K8@¤D6�M�Y#Z[8@A[I#Z[6c�DAWBDC�CdJ�AWB#P!AWB#bc>@6
J�PO6
P@A[CdB#A&#�b9J�BH8@Z[\�4 �SYD>L8@¤D69>³A%BSbc>@6
J�PO6
P�8O<�8@¤S6iRD6
Z%J
\ µ-69\�<dBSR ~�<�>³��el>LJ�MN6
P³\hA[6
ZWR M�JK>@CdAWBSJ�Z�AWMNIS>@<0o�6
MN6
BH8@P94
� 6
BSbc6���8O< P@6
BSR¶8@¤D6�P@J�MN6�ohAWRD69< �HYSJ�Z%A[8;\ :QA[8@¤®J�P@¤D<�>L8O69>�6
BSRh�¸8O<K�¸6
B#R}RD6
ZWJ�\¶>@6
�.YSA[>@6
PNµ�YD>LPO8@A[69>N8O>�J��Xb
el<�>�8@¤D6iP@J�MN6iJ
o�69>LJKC�6U>LJK8O6��fJ�BSR�8@¤D69>@69el<�>@6ie�69:=69>³b9J�Z%ZWP_b9J�B µ-6�M�Y#Z[8@A[I#Z[6c�h6
R ��Óc���¸4�GDAWMjAWZWJK>+P@8@JK8O6
MN6
B18@P
b9J�B µ-6iM�J�RD6Fe�<�>X·��¸TVm�n :Q¤D69>L6iJKCdJ�AWB¶RS6
bc>@6
J�P@AWBDC�8@¤D6URD6
ZWJ�\ �lµ.\�el<�>N6c�hJ�MjI#Z[6i6c�hb�¤SJ�BDCdAWBDC�I#¤H\hP@AWb9J�Z
µ#Yh´-69>^P@A[²96Nel<�>+AWBSbc>@6
J�P@6
R ¥�m¹P@A[²96(�7el<�> #S�.6
R �.YSJ�ZWAW8;\�IS>L<.RSY#bc6
PVµ#YD>LPO8@AW69>78O>LJ��ibNJ�BSR�>@6
RSYSbc6
R�I-<�8O6
BH8@AWJ�Z
el<�>QM�Y#Z[8@A[I#Z[6c�DAWBDC�CdJ�AWB�4

Gh6
�HYD6
B#bc6
��6
ZWJ
\
�lel>LJ�MN6
P �

��J��hAWM³YSM
T�m�nwGh���

��J��DAWM³YSM
·�m�n¹Gh� �

�7ISI-69>�µ�<dY#BSR
Gh� � �$����n �

r ÓK4a`�� rh4a~�~
Ó 3.4a~d� rh4a�Kr

� 3 3.4a��~ rh4a`OÓ ~.4a��~
~ 3.4a��` ÓK4 r�r
� 3.4 ��r ÓK4 rd~
r ÓK4 r�r rh4 �1�
Ó ÓK4a3�~ rh4 �0�

m 3 ÓK4a~d� rh4a`�� ÓK4a¡��
~ ÓK4a~�¡ ÓK4 r�r
� ÓK4 �dr ÓK4 rd3
r ÓK4 �1` rh4a~�¡
Ó ÓK4 �K` rh4a�d�

· 3 ÓK4a`d� rh4a`d� 3.4a���
~ ÓK4a`�` ÓK4 r�r
� ÓK4a`�` ÓK4 rd3

�xJKµ#Z[6�~ 	­��J��DAWM�Y#M]G.8@JK8@A%PO8@AWb9J�Z���YSZW8@A[I#Z[6c�DAWBDC��VJ�A%B�el<�>Q·�m�n®ohP94fTVm�n+4S·=<dMNI#JK>@6
RX8O<�6
�HY#A[o�J�ZW6
B18�·�m�n
:QA[8@¤URS6
ZWJ
\ ����� ~

��6
POI#AW8O6Q8@¤SAWP­elJ�bc8��hA[8�MjJ�\�µ�67J�RDo�J�BH8@JKC�69<dYSP=el<�>�PO<dMN6�JKISI#ZWA%b9JK8@A[<dBSPfZWA[?�67AWB18O69>�J�bc8@A[o�67bc<dMjM³YSBSA%b9JK8@A[<dBSP
ohAWJ�ohAWRD69<�8O6
Z[6
bc<dBDel69>@6
BSb9AWBDC�8O<�µ-6iRD6
P@A[CdBD6
R�:QA[8@¤ Z[<�:]RD6
ZWJ�\�4 �D<�>�6c�DJ�MNI#Z[6��fJ�BD698;:=<�>@? I#>@<�ohAWRD69>³MjJ
\
<K´-69>³J�PO69>@ohAWbc6�8O<�8@¤D<dPO6ib9YSPO8O<dMN69>LP�:QAWZ%ZWAWBDCi8O<�I�J
\ J�I#>@6
MjAWYSM e�<�>�Z[<�:k�;RD6
ZWJ
\ 8O>�J�BSP@MjAWPLP@A[<dB�<�ek¤SA[Cd¤#Z[\

AWBH8O69>LJ�bc8@A[o�67o.AWRS69<_bc<dBDel69>@6
BSb9AWBDCD4 � ¤SAWZ[6kPLYSbL¤XJ+PO69>@ohAWbc6Qbc<dYSZ%Rjµ-6�<K´�69>L6
RXYSPLAWBDC_·�m�n}8O>�J�BSPOI-<�>@8­<�e-ohAWRD69< �

~��



M³YSbL¤i¤SA[Cd¤D69>�µ#J�BSRD:QA%RD8@¤�:�<dY#ZWRjµ-6k>@6
�.YSA[>L6
R��1J�P�A%ZWZWYSPO8O>�JK8O6
RjAWBj�xJKµ#Z[6V~.4­�k¤HY#P��1¤SA[Cd¤#Z[\³A%B18O69>LJ�bc8@AWo�6QohAWRD69<
bc<dBDel69>@6
BSb9AWBSCN:QAWZWZ�µ-6^bL¤D6
JKI-69>7Y#P@AWBDC�TVm=npohAWRD69<N8@¤SJ�B�·�m=n o.A%RD69<D4

�!<�P@Y#MjMjJK>LA[²96��!e�<�>³JUCdA[o�6
B �HYSJ�Z%A[8;\��x8@¤D6�RD6
PLA[CdBD69>�b9J�B bL¤D<.<dPO6X8O<�<�IS8@AWM�A[²96j6
A[8@¤D69>_8@¤D6�6
BSRD�¸8O<K�¸6
BSR
RD6
ZWJ�\X<�>78@¤D6+M³YSZ[8@A[I#ZW6c�hAWBSC�CdJ�AWB¬4f¢£MNI#>@<�o�6
MN6
BH8@PQA%BF<dBD6+:QAWZ%Z�RD69C�>�J�RD6+8@¤D6+I-69>@el<�>LMjJ�B#bc6�<�e�8@¤D6^<�8@¤S69>
4

��� � � + ,-��� � , ��� ����� ��� ��� $

� 6�RSAWPLb9YSP@PO6
R JKµ-<�o�6U8@¤D6F8O>LJ�RD6c�¸<K´ µ-698;:=696
B¶M�Y#Z[8@A[I#Z[6c�DAWBDC�CdJ�AWB¶J�BSR RD6
ZWJ�\���el<�>�J�#S�h6
R¶�.YSJ�ZWA[8g\�4 �k¤D6
>@6
MjJ�A%BSAWBDC AWPLP@YD6�AWPX8O< YSBSRD69>LP@8@J�BSR(¤D<0: 8@¤D6�AWMNI-<dP@AW8@A[<dB <�e+PO8O>LAWbc8O69>Ub�¤SJ�BSBD6
Z7bc<dBSPO8O>LJ�AWBH8@PX8@¤SJ�B}8@¤S<dPO6

>@6
�.YSA[>@6
R�µ.\ G.�¸T�m�n J�´-6
bc8@P�8@¤S6 o.AWRS69< �.YSJ�ZWAW8;\�4 �k¤SJK8�AWP��7A[e�8@¤D6 bL¤SJ�B#BD6
Z^bc<dBSPO8O>LJ�A%B18@P�BS6
bc6
P@P@JK>@\�8O<
8O>LJ�BSP@I�<�>L8�GH�¸TVm�n RD<³BS<�8�IS>L<.RSY#bc67P@JK8@AWP@elJ�bc8O<�>@\iBD698;:=<�>@?�YS8@AWZWA[²
JK8@A[<dB��1<�>�A[e�8@¤D69\�JK>L678O<.<Nbc<dPO8@Z[\��h8O<�:Q¤SJK8
6c�h8O6
B18NRD<.6
P�M�JK?.AWBSC�8@¤D6FbL¤SJ�BSBS6
Z�bc<dBSP@8O>LJ�AWBH8@P�PO8O>�AWbc8O69>³J�B#R YSPLAWBDC�·��¸TVm�n AWBSPO8O6
J�R�<�e�GH�¸TVm�n A%MNI#J�bc8

µ-<�8@¤�8@¤S6�BD698g:�<�>@?hAWBDCXI-69>@e�<�>�MjJ�BSbc6�J�B#R�8@¤D6�o.A%RD69<X�.YSJ�ZWA[8g\ � � 6�J�P@P@YSMj6_8@¤D6�RD6
ZWJ�\�AWPQbc<dBSP@8@J�B18^AWB�8@¤SAWP
RSAWPLb9YSP@P@A[<dB¬4 � 6NJ�ZWPO<UJ�P@PLYSMN6³8@¤SJK8^BD698;:=<�>@?�>@6
PO<dYD>Lbc6�J�ZWZ[<hb9JK8@A[<dB�J�BSR�b9J�ZWZ�J�RSMjA%P@P@A[<dB�JK>@6�µ#J�PO6
R�<dB�8@¤D6
¥�m I#JK>LJ�MN698O69>LP
4��k¤HY#P���8g:�< PO<dYD>�bc6
P_YSP@A%BDC�8@¤D6�PLJ�MN6iP@698_<�ek¥�m I#JK>LJ�MN698O69>LP�:QAWZ%ZfPO696�8@¤D6iP@J�MN6UE�<HG��
IS>@<0o.A%RD6
RF8@¤D69\Fµ-<�8@¤Ubc<dMNI#Z[\i:QA[8@¤F8@¤D6+bc<dB#PO8O>LJ�AWBH8@P94

��P�RSAWP@b9YSPLPO6
R����!JKµ�Z[6�37AWBSR#AWb9JK8O6
Px8@¤SJK8f·=�¸T�m�n(¤SJ�Pxµ-698O8O69>­J
o�69>�JKC�6Q�HY#J�ZWA[8;\^8@¤#J�BNG.�¸T�m�n¶el<�>�8@¤D6�P@J�MN6
Z[6
JK?.\�µ#YSbL?�698VI#JK>LJ�MN698O69>LP
4��k¤S69>@69e�<�>L6��-AW87AWP�b9Z[6
JK>V8@¤SJK8V8@¤D6�P@J�MN6�J
o�69>LJKC�6j�.YSJ�ZWA[8g\�b9J�B�µ-6_<�µS8@J�AWBS6
R�el<�>
8@¤D6_PLJ�MN6_RD6
ZWJ�\F:QA[8@¤�Z[6
PLPkRD6
MjJ�BSR#AWBDCN¥�m I#JK>�J�MN698O69>LP%�$PLMjJ�ZWZ[69>kµ�YSb@?�698���Z[<�:=69>Q>LJK8O6(��µH\UYSPLAWBDC�·��¸TVm=n_4
��A[CdYD>@6i3 �lµ��+�.YSJ�BH8@A&##6
P_8@¤SAWP+el<�>j·��¸T�m�n �!�.YSJ�ZWA[8g\ AWP_MjJ�A%B18@J�AWBS6
R µH\ A%BSbc>@6
J�P@AWBSC�8@¤D6XZW6
JK?H\ µ#Y#b@?�698�P@A[²96
J�BSR�RS6
bc>@6
J�P@AWBDCN8@¤S6+J
o�69>LJKC�6³>LJK8O6�4

� <�:=69o�69>���J�µ-698O8O69>N�HY#J�ZWA[8;\ Mj6
J�P@YD>@6i8@¤SJ�B 8@¤D6F�=Gh5�n J
o�69>LJKC�6
R(<�o�69>N8@¤D6URSYD>�JK8@A[<dB <�e78@¤D6iP@<dYD>Lbc6

MjJ�\�µ-6_8@¤D6��.YSJ�ZWA[8g\U<�e�8@¤D6�MN<dPO8VRD6
MjJ�BSR#AWBDC�P@bc6
BS6�4+��YS>LAWBDCj8@¤S6³MN<dP@8VRS6
MjJ�BSRSAWBSC�P@bc6
BD6��-8@¤D6�GH�¸TVm�n
6
BSbc<hRD69>�<�I-69>LJK8O6
P�BD6
JK>NA[8@P³>LJK8O6Ubc<dBSPO8O>LJ�AWBH894 �k¤D69>@69el<�>@6��f:QAW8@¤ ·��¸TVm�n��x>@6
RSYSb9A%BDC�8@¤D6F¥�m I#JK>LJ�Mj698O69>LP

µ-6
Z[<�: :Q¤SJK8kAWPkBS6
bc6
P@P@JK>@\Fel<�>�GH�¸TVm=np:QAWZ%Z�RS69C�>LJ�RD6+8@¤D6+�.YSJ�ZWAW8;\i<�ex8@¤#JK8QP@bc6
BD6��S69o�6
B�8@¤D<dYDCd¤�8@¤D6+<�o�69>�J�ZWZ
J
o�69>�JKC�6³�.YSJ�ZWA[8g\iM�J
\Fµ-6�µ-698O8O69>
4

�VYSJ�Z�Z[6
JK?.\ µ#YSb@?�698jJKI#IS>@<dJ�bL¤S6
P�MjJ�\ IS>L<�ohAWRD6FJ�:=J�\ 8O< A%BSbc>@6
J�PO6U8@¤D6UM³YSZ[8@A[I�Z[6c�hA%BDC�CdJ�AWB :7A[8@¤D<dYD8

J�´-6
bc8@AWBDC�8@¤D6UMN<dPO8�RD6
MjJ�BSR#AWBDC�PLbc6
BD6�4 ¢£B J�RSYSJ�Z=¥�m P@bL¤S6
MN6F:�6FYSPO6i8;:=< µ#YSbL?�698@P���MjJK8@b�¤D6
R 8O<�8@¤D6
P@¤D<�>L8^8O69>LM J�BSR Z[<dBSCi8O69>�M µ-6
¤SJ
ohA[<�>���:QAW8@¤ P@MjJ�ZWZ�P@A[²96 ��¤#A[Cd¤�>LJK8O6�J�BSR�µ�A[CUP@A[²96 ��Z[<0: >LJK8O6���>L6
POI-6
bc8@A[o�6
Z[\�4
� 67b9J�BXPO6
Z[6
bc8­8@¤S6QP@MjJ�ZWZD¥!m 8O<_MjJK8@b�¤�8@¤D6�>L6
�HYSAW>@6
R�>LJK8O6Qel<�>­8@¤D67MN<dPO8�RD6
M�J�BSRSAWBDC^P@bc6
BS6QAWB�8@¤D6 �Q�¸TVm=n
PO6
�.YD6
BSbc6�4��k¤D6
B�8@¤S6³ZWJK>LC�6�¥�mpb9J�B�µ-6³bL¤D<dPO6
B�8O<FZWAWMjAW8�8@¤D6³ZW<dBDC�8O69>LM J
o�69>�JKC�6N<�ef8@¤D6³P@6
�HYD6
B#bc6�47�k¤.YSP

~d�



<dBD6�b9J�BXMjJ�A%B18@J�AWBX�HY#J�ZWA[8;\�el<�>�8@¤D6�MN<dPO8=RD6
MjJ�BSRSA%BDC+P@bc6
BD6�:Q¤SAWZW6=>L6
RSYSb9AWBDC_8@¤D6Q<0o�69>LJ�ZWZ�J
o�69>LJKC�6V>LJK8O6VJ�BSR

8@¤.YSPkAWBSbc>L6
J�P@AWBDC�8@¤D6_M³YSZ[8@AWI#Z[6c�DAWBDC_CdJ�A%B�4�G.696 � ~�� �4Ó
� ��e�<�>7RD698@J�AWZWP94
�k¤S6kPO698f<�e�>L6
P@YSZ[8@P�IS>L6
PO6
B18O6
R�AWB³8@¤SAWPfPO6
bc8@A[<dB�AWBSRSAWb9JK8O6�8@¤SJK8�:Q¤SAWZ[6�J�ZWZh8@¤D6kJ�RSo�J�BH8@JKC�6
P��lµ-698O8O69>��.YSJ�ZWAW8;\��

P@¤D<�>L8O69>!RD6
ZWJ�\���Mj<�>@6�b9J�ZWZWP ��<�e.TVm�n o.AWRS69<kJK>@6­I-<dP@P@A[µ�Z[6��
8@¤D69>@6�AWP¬JkRSA%PO8@AWBSbc8-8O>LJ�RD6c�¸<K´�J�Mj<dBDCk8@¤D6
MU4 � 6
BSbc6��
6
J�bL¤�JKISI#ZWAWb9JK8@AW<dB�P@¤S<dYSZWR�µ�6�RD6
P@AWCdBD6
R�:QA[8@¤�JFb9Z[6
JK>+YSBSRD69>�PO8@J�BSRSAWBSCj<�e�8@¤D6NPOI-6
b9A&#�b_<�µ��O6
bc8@A[o�6jJ�BSR�¤D<0:
J�bL¤#A[69o.A%BDCN8@¤SJK8k<�µ��O6
bc8@A[o�6+:7AWZWZ-AWMNI#J�bc8�8@¤S6+<�8@¤D69>kI-69>@el<�>LMjJ�BSbc6+Mj698O>LAWb9P94

� � �­� � ���*��� �����

·=<dBSP@8O>LJ�AWBD6
R�T�m�n J�ZWZ[<0:QP­8@¤S67ohAWRD69<�6
BSbc<.RS69>�8O<�J�R��@YSPO8�AW8@P�bc<hRSAWBDC_I#JK>LJ�MN698O69>LP=8O<�MN69698=8@¤D6�bc<dB#PO8O>LJ�AWBH8@P
<dB 8@¤D6�>LJK8O6iRD6$#�BD6
R JK8_8@¤D6 �757¢'4 � <�:=69o�69>��­8@¤D6iJKC�>@696
Rh�¸8O<�8O>LJ��XbiRD6
P@bc>LA[I#8O<�>_bc<dBSPO8O>LJ�A%B18�>@6
MjJ�AWBSP�YSBh�
bL¤#J�BDC�6
R(8@¤D>L<dYDCd¤D<dYD8N8@¤D6U8O>�J�BSP@MjAWPLP@A[<dB J�BSR¶8@¤.YSPNIS>L<�ohAWRD6
PNZWA[8O8@ZW6i?hBD<0:QZ[6
RDC�6�JKµ-<dYD8N8@¤D6�PO8@JK8O6�<�eV8@¤D6

BD698g:�<�>@?jJK8�J�BH\³CdAWo�6
B�8@AWMj6%�l6�4 CD4­:Q¤D698@¤S69>�8@¤D6QBS698;:=<�>@?�AWP­bc<dBSC�6
PO8O6
R ��4��k¤.YSP��.JKe�8O69>=8@¤D6Qb9J�Z%Z#¤SJ�P�µ�696
BXAWB
IS>@<�C�>L6
P@Pkel<�>QPO<dMN6_8@AWMN6��S8@¤D6�bc<dBSPO8O>LJ�AWBH8*#S�h6
R�JK878@¤D6+µ-69CdAWBSBSA%BDC�<�e�8@¤D6�b9J�ZWZ¬MjJ�\�BD<jZ[<dBDC�69>7µ�6^<�I#8@AWMjJ�Z
�$AWBU8O69>�MjPQ<�e�µ-6
PO8kohAWRD69<X�HYSJ�Z%A[8;\���Z[<�:=6
PO87RS6
ZWJ
\���J�BSR�MjJ��DAWM³YSM B.YSM�µ�69>Q<�e­J�RSMjAWP@PLA[µ#Z[6Vb9J�ZWZWP"��4��k¤S6^C�<dJ�Z
<�e�el696
RDµ#J�b@? TVm�n � ���¸TVm�n���AWP_8O<�J�ZWZ[<0:¦8@¤D6iJ�RSMjAWPLP@A[<dB <�ekMN<�>L6�b9J�ZWZWP_µH\ Z[698O8@A%BDC�6
J�bL¤ b9J�ZWZ�MN<hRSYSZWJK8O6

8@¤D6Uµ#J�B#RD:QAWRD8@¤ A[8Nbc<dBSPLYSMN6
PjRD69I-6
BSR#AWBDC�<dB¶e�696
RSµ#J�b@? >@6
bc6
A[o�6
R(e�>@<dM 8@¤D6�BD698;:=<�>@?�4}�k¤.YSP �!�¸T�m�n AWP

J�BSJ�Z[<�C�<dY#P^8O<�·��¸TVm�n���6c�Dbc69IS8+8@¤SJK8^8@¤D6N>�JK8O6�bc<dBSPO8O>LJ�A%B18@P^JK>@6XBD<�: 8@AWMj6c�¸o�JK>@\hAWBDCD4��k¤D6jbc<dB#PO8O>LJ�AWBH8^:QAWZWZ

oKJK>@\iJ�b9bc<�>�RSAWBDC�8O<j8@¤D6^BD696
R#P�<�e�8@¤D6^6
B#bc<.RD69>Q:Q¤D6
Bi8@¤D69>@6+AWP�BS<�bc<dBSC�6
PO8@A[<dB��Sµ�YD8�:QAWZWZ�o�JK>L\iJ�b9bc<�>LR#AWBDC�8O<
8@¤D6_BS696
RSP�<�ex8@¤D6_BD698g:�<�>@?URSYS>LAWBDC�bc<dBDC�6
PO8@A[<dB�AWBH8O69>@o�J�Z%P94

¢ B�P@6
bc8@A[<dBN3.4a3Q:=6�MN6
B18@AW<dBD6
R³8@¤SJK8xY#BSZWA[?�6�J #�Z[6�8O>LJ�BSPOel69>fJKISI#ZWA%b9JK8@A[<dB���o.AWRS69<7MjA[Cd¤H8�µ-6
BD6$#�8!MN<�>@6=el>@<dM
JUZ[<0:��¸>LJK8O6��!ZW<�:��;Z[<dPLP^bL¤SJ�BSBS6
Z�8@¤SJ�B�e�>L<dM JU¤SA[Cd¤h�¸>LJK8O6��!¤SA[Cd¤h�;Z[<dPLP�b�¤SJ�BSBD6
Z¸4�¢£e�el696
RDµ#J�bL?�AWP^A%BSbc<�>@I-<�>LJK8O6
R
8@¤D>@<dYSCd¤D<dYD8�8@¤D6_P@\.PO8O6
M �S8@¤D6+6
BSbc<hRD69>�b9J�B�J�RSJKIS8kJ�Z%Z�<�efA[8@P�I#JK>LJ�Mj698O69>LPk8O<�M�JK8@bL¤�8@¤D6_b9YD>@>L6
B18�6
PO8@A%MjJK8O6
<�e�b�¤SJ�BSBD6
ZDb�¤SJK>LJ�bc8O69>LA%PO8@AWb9P94�¢£e#8@¤D6�6c�DJ�bc8f>LJK8O6kJK8f:Q¤SA%bL¤³8@¤D6kBD698g:�<�>@?�b9J�Bjb9JK>@>L\�AWBDel<�>LMjJK8@AW<dB_:QAW8@¤D<dYD8fJ�B1\

AWMNI�J�A[>LMN6
BH8@P7A%PV?.BD<0:QB���8@¤D6
B�8@¤D6Nµ-6
PO8VohAWRD69<F�HY#J�ZWA[8;\�:QAWZWZ�µ-6�J�b�¤SA[69o�6
R µ.\�bc<dMjIS>@6
P@P@A%BDCX8O< #�8�6c�DJ�bc8@Z[\
:QA[8@¤#AWB�8@¤#JK8=>�JK8O6�4��k¤SAWP�AWP=µ-6
b9J�YSPO6V8@¤D6VoKJK>@\hAWBDCN�HY#J�ZWA[8;\�IS>@<hRSYSbc6
RiµH\ibc<dBSPO8O>LJ�A%BSAWBDC�8@¤D6^<dYD8OI#YD8=>LJK8O6^µ.\��
el<�>+6c�hJ�MjI#Z[6��¬oKJK>@\hAWBDCU8@¤D6j�.YSJ�BH8@A[²969>_RSYD>�AWBDCFbc<dMNIS>@6
P@PLA[<dB���AWP � ���^Z[6
P@P_P@A[CdBSA&#�b9J�B18V8@¤SJ�B 8@¤#JK8+IS>@<hRSYSbc6
R
µ.\�J�B1\XBD698;:=<�>@?H�;AWBSRSYSbc6
RXAWMNI#J�AW>LMN6
BH8@P�AWBSb9YS>@>@6
RN8@¤D>L<dYDCd¤D<dYD8=8@¤D6�µ#A[8@PO8O>@6
J�M µ-6
b9J�YSPO67<�e¬<�I-69>LJK8@AWBDC�:QA[8@¤

6c�Dbc6
P@Pk>LJK8O6�4

¢ B�I#>LJ�bc8@AWbc6��-A[8QAWP7YSBD>@6
J�ZWA%PO8@AWbV8O<i6c�.I-6
bc8�8@¤SJK878@¤S6�BD698g:�<�>@?�>LJK8O6�:7¤SAWbL¤�CdYSJK>LJ�BH8O696
PVAWMNI#J�A[>�MN6
B18 �¸el>@696
8O>LJ�BSPLMjAWP@P@AW<dBV:QAWZWZ�µ-6­6c�DJ�bc8@Z[\^?hBD<�:7B�4x�Q¤SAWP¬AWP¬I#JK>@8@AWb9YSZ%JK>LZ[\�8O>LYD6­el<�>xZ%JK>@C�6�¤D698O69>L<�C�6
BD69<dYSP�BD698;:=<�>@?hP�:7¤D69>@6

~�¡



RSA ´-69>@6
BH87PO69CdMj6
B18@P�<�e�J�I#JK>@8@AWb9YSZ%JK>Q6
BSRh�¸8O<K�¸6
B#R�bc<dB#BD6
bc8@A[<dB�MjJ
\�µ-6³P@YDµ��O6
bc8Q8O<FRSA ´-69>@6
BH8Q8O>LJ��Xb�MjA �h6
P��
J�BSR :Q¤D69>@6XAWBSRD696
R J�ZWZ­8@¤D6iAWBDel<�>LMjJK8@A[<dB e�<�>�J�ZWZ­8@¤S6iPO69CdMj6
B18@P�MjJ�\ BD<�8�µ-6�J�o�J�A%ZWJKµ#Z[6�4�¢ B e$J�bc8��f6c�Dbc69IS8
I-69>L¤SJKI#P�AWB�IS>LAWo�JK8O6�BD698;:=<�>@?hP���bc<dMNI�Z[698O6�?.BD<0:QZ[6
RDC�6�<�e=8@¤D6NBD698;:=<�>@?�PO8@JK8O6jAWPVYSBSZ%A[?�6
Z[\F8O<Uµ-6³J�o�J�AWZ%JKµ#Z[6�4
·=<dBSP@6
�HYD6
BH8@Z[\��Sel696
RDµ#J�bL?FIS>@<�ohAWRD6
R�µH\F6
J�bL¤�<�ex8@¤D6+I#JK>@8@AW6
PQAWBUJjbc<dB#BD6
bc8@A[<dB���<�>kµH\UAWBH8O69>LMN6
R#AWJK8O6+BD<hRD6
P��
:QAWZ%ZS¤SJ
o�6V8O<�µ-6Q>@6
Z%A[6
R�YDI-<dBX8O<�6
P@8@AWMjJK8O6^BD698;:=<�>@?ibL¤SJK>LJ�bc8O69>�AWPO8@AWb9P94f¢ BiP@YSMjMjJK>L\��H?hBD<�:7Z[6
RDC�6�<�e�BD698;:=<�>@?
PO8@JK8O6�AWPkZWAW?�6
Z[\X8O<Xµ-6+AWMNI-69>@el6
bc8QJ�BSR�PO<iZ[<dP@PO6
PQ:QAWZWZ-PO8@A%ZWZ�<hb9b9YD>
4��k¤HY#P��Do.A%RD69<�PO\hPO8O6
MjP�b9J�B�<�µS8@J�A%B�µ-698O8O69>
�.YSJ�ZWA[8g\Xµ.\iJ�Z%PO<�J�R��@YSPO8@AWBSC³8@¤S6
A[>Qbc<hRSAWBDCNI#JK>�J�MN698O69>LPk8O<XJ�RSJKIS8k8O<j8@¤S6_BD698;:=<�>@? � PQI#>@69o�J�A%ZWAWBDC�Z[<dP@P�I#>@< #�Z[6��
J�BSR�BS<�8 �OYSP@8kJ
oKJ�AWZWJKµ#Z[6^>�JK8O6
P94

¢ B PO6
bc8@A[<dB `.4¶Ó ��:�6�bc<dB#P@AWRD69>+6c�hI#ZWA%b9A[8V>LJK8O6jel696
RDµ#J�b@? Y#P@AWBDCF8@¤D6�bc<dBH8O6c�h8�<�e�8@¤D6��7oKJ�AWZWJKµ#Z[6Nm�A[8_n7JK8O6
�$��m=n �+P@69>@o.A%bc6�el<�>��f�k� BD698g:�<�>L?.P94��7m�n]J�ZWZ[<0:QP_J�o�69>@\ #�BD6c�¸C�>�J�AWBD6
R �lel>@6
�.YD6
B18"�+el696
RDµ#J�b@? el>@<dM�8@¤D6

BD698g:�<�>@?^8O<78@¤D6�PO<dYS>Lbc6�4x�Q¤D6­el696
RDµ#J�b@?+bc<dB#P@AWPO8@P�<�eSA%BDe�<�>�MjJK8@A[<dB^JKµ-<dYD8¬8@¤D6=PO<dYD>Lbc6�>LJK8O6�:Q¤#AWbL¤^8@¤S6�BD698;:=<�>@?

6c�hI�6
bc8@PQ8O<�8O>LJ�B#POI-<�>@8�P@YSb9bc6
P@POe$YSZWZW\�4­¢£B�PO6
bc8@A[<dB�`.4a3���:�6�bc<dB18O>LJ�P@87J�BSR�bc<dMjI#JK>@6_��m�npJ�BSR�nk6
BD69C�<�8@A%JK8O6
R

·�m�n �$n��£·�m�n��"�=el<�>�:Q¤SA%bL¤¶8@¤D6�PO<dYD>Lbc6�>LJK8O6�AWP�J�ZWZ[<�:=6
R®8O< bL¤#J�BDC�6�µ#YS8j<dBSZ[\ JK8iA%PO<dZWJK8O6
R(AWB#PO8@J�B18@PXAWB
8@AWMN6�4 ��AWBSJ�Z%Z[\���8@¤D6k6c�DJ�MNI#Z[67AWBNPO6
bc8@A[<dBi`.4a~+AWZWZ%YSPO8O>LJK8O6
P�8@¤SJK8�e�<�>�MjPf<�e-e�696
RSµ#J�b@?�<�8@¤D69>�8@¤SJ�Bj8@¤D67BD698;:=<�>@? � P
J
oKJ�AWZWJKµ�Z[6^>LJK8O6_b9J�BUµ-6+YSP@6
RUJ�RDo�J�BH8@JKC�69<dYSP@ZW\FA%BUJNI#J�b@?�6987o.A%RD69<jPO\hPO8O6
MU4�� � <dA%B18kRD6
PLA[CdBF<�e�8@¤D6+BD698;:=<�>@?
J�BSRF8@¤D6_o.AWRS69<�P@\.PO8O6
M �#AWBSbc<�>@I-<�>LJK8@A%BDC³J�Z%Z�J�POI-6
bc8@P�<�e!el696
RDµ#J�bL? ��:QAWZWZ�AWMNI#>@<�o�6^8@¤D6^<0o�69>LJ�ZWZ�o.AWRS69<��.YSJ�ZWAW8;\�4

57<�8O6�8@¤#JK8Q8@¤D6³AWP@P@YD6^<�e­PLYDISI-<�>@8@AWBDC�>@6
Z%AWJKµ#Z[6V6
BSRh�¸8O<K�¸6
B#R�PO69>Lo.AWbc6_<�o�69>^Jj8@AWMj6c�¸o�JK>@\hAWBDCXZ[<dP@PO\FbL¤SJ�B#BD6
Z

AWP�J�ZWPO<i>@6
Z[69oKJ�B18�8O<F8@¤D6³8O>LJ�BSP@MjA%P@P@A[<dB�<�e­o.A%RD69<�<0o�69>_J�:7A[>@6
Z[6
P@P7ZWAWBD?F:Q¤#AWbL¤�MjA[Cd¤H8Qµ-6�P@YDµ��O6
bc8Q8O<Fe$J�RSAWBDC
J�BSRF<�8@¤D69>�8@A%MN6c�¸o�JK>L\.AWBSC³AWMjI#J�A[>LMN6
BH8@P94�¢ BiJ�:7A[>@6
Z[6
P@P=P@bc6
BSJK>�A[< �Do�JK>�AWJKµ#Z[6�>LJK8O6^8O>LJ�BSPLMjAWP@P@AW<dB�JK>LAWP@6
P�:Q¤D6
B
YSP@A%BDCQoKJK>@\hAWBDCVRD69C�>@696
P�<�e#69>L>@<�>�IS>@<�8O6
bc8@A[<dB �$RD69I-6
BSR#AWBDCQ<dB³8@¤D6�b�¤SJ�BSBD6
ZhPO8@JK8O6(�x<�>�:Q¤S6
B³Y#P@AWBDC��7YD8O<dM�JK8@AWb
nk69I-6
JK87>@60EVYD6
PO8	�$�7nkE���IS>@<�8O<hbc<dZWP78O<�>@698O>LJ�B#P@MjA[8QZW<dPO87RSJK8@J'� ~�����~�� �¸4 � ~�� �!YSP@6
PQ6c�hI#ZWAWb9AW8�e�696
RDµ�J�b@?Uel>@<dM
8@¤D6NZWAWBS?FP@8@JK8O6N8O<FMj<.RSY#ZWJK8O6�8@¤S6�<dYD8OI�YD87>�JK8O6N<�e�Jio.AWRS69<ibc<hRD69>^J�BSR�P@YDISI-<�>@8@P7<dYD>^JK>@CdYSMj6
B18V8@¤SJK8^A[8VAWP

µ-698O8O69>�8O<jPO6
BSRFel69:�69>�µ�A[8@P��h:Q¤SAWb�¤FZ[<�:=69>LP�8@¤D6V8@¤D69<�>L698@AWb9J�ZWZ[\X<�µS8@J�AWBSJKµ#ZW67ohAWRD69<N�.YSJ�ZWA[8g\�µ#YD8=<�µS8@J�AWB#P�MN<�>@6
>@<�µ#Y#PO8�8O>LJ�B#P@MjAWP@PLA[<dB�J�BSRFbc<dBSP@6
�HYD6
BH8@Z[\jµ-698O8O69>�6
BSRD�¸8O<K�¸6
BSRF�HYSJ�Z%A[8;\N8@¤SJ�BFbc<dYSZ%RXµ-6�J�bL¤SA[69o�6
RFµ.\XP@6
BSRSAWBDC

MN<�>@6_µ#A[8@P�:QA[8@¤U¤#A[Cd¤D69>kZ[<dP@PkIS>@<�µ#JKµ#A%ZWA[8;\�4

����� � ��� ,�� � �-��� � �"�����#� '���� � �

±VBD6�6c�hJ�MjI#Z[6�<�e�J�B_6c�hI#ZWAWb9AW8¬>LJK8O6=e�696
RDµ�J�b@?�PLbL¤D6
MN6�AWP!�7m�n���:Q¤D69>L6�AWBh�¸µ�J�BSR �$YSPLAWBDCQBD<VPO69I#JK>�JK8O6=P@AWCdBSJ�ZWAWBDC
bL¤#J�BSBD6
Z+��nk6
P@<dYD>Lbc6+��J�BSJKC�6
MN6
BH8%�$nQ� �=bc6
ZWZWP�JK>@6VI-69>LA[<hRSAWb9J�ZWZW\³8O>�J�BSP@MjA[8O8O6
Riµ.\�6
J�b�¤�PO<dYD>�bc6�8O<jA%BSRSAWb9JK8O6
8@¤D6�b9YD>@>@6
BH8@Z[\�RS6
P@A[>@6
R�>LJK8O6�4_�k¤D6³BD698;:=<�>@?�MjJ
\�MjJK>@?�8@¤SA%PQ>LJK8O6NRD<0:QBH:=JK>LR#P7µ-69el<�>@6³>@698@YD>LBSA%BDCj8@¤D6NnQ�

~�`



bc6
ZWZ�µ#J�b@?U8O<X8@¤D6_PO<dYD>�bc6_A[efA[8kAWP7YSBSJKµ#Z[6^8O<XIS>@<0o.AWRS6^8@¤D6_RD6
P@AW>@6
RU>LJK8O6�4��k¤D6�AWBDel<�>LMjJK8@A[<dB�A%BU8@¤D6+>@698@YS>LBD6
R

nQ� bc6
ZWZ�b9J�B�µ-6�YSP@6
R�µ.\U8@¤D6³o.AWRS69<�6
BSbc<hRD69>�8O<ibc<dBSP@8O>LJ�AWB�A[8@PQ<dYS8OI#YD8Q>�JK8O6�4��k¤S6_>LJK8O6�b9J�B�µ�6³MN<hRSA&##6
R
M³YSbL¤FMN<�>@67e�>L6
�HYD6
BH8@Z[\N8@¤SJ�BXel<�>=nk�£·�m�n P@AWBSbc6�nQ� bc6
ZWZ�IS>@<hbc6
P@P@AWBSC_AWP=AWBh�¸µ#J�BSR¬4 � <�:=69o�69>��D8@¤D6�<�o�69>L¤S6
J�R
AWBF8@¤D6_e�<�>LM <�e �Obc<dBH8O>@<dZ �XAWBDel<�>LMjJK8@A[<dBi8@¤SJK8QA%P�6c�hb�¤SJ�BDC�6
R�e�<�>k6
J�b�¤�bc<dB#BD6
bc8@A[<dB�AWPQ¤SA[Cd¤D69>
4

�­�.I#Z%AWb9A[8_>�JK8O6Ue�696
RDµ�J�b@? e�<�>NohAWRD69< AWP�bc<dBSPLAWRD69>@6
R AWB � ��3�� � � ����� ��J�B#R � ��~��¸4 ¢ B � ��3���~d�(� � �+J�BSJK?hAWJ 	��

����� 6c�hI#Z[<�>@6�8@¤D6Nb9J�PO6�:Q¤D69>@6³8@¤D6jBD698g:�<�>@?�IS>@<0o.A%RD6
PVJF8@JK>@C�698_bc<hRSAWBDCi>LJK8O6N8O<U8@¤D6NohAWRD69<i8O69>LMjAWB#J�Z �¬J�BSR
8@¤D6+ohAWRD69<N6
B#bc<.RD69>7J�R��OY#PO8@PkA[8@Pk�.YSJ�BH8@A[²969>k8O<j6
B#P@YD>@6^8@¤SJK87A[8@P�<dYD8OI#YS8�8O>LJ��Xb ##8@PQAWB18O<N8@¤S6_J
oKJ�AWZWJKµ#ZW6^>LJK8O6�4
�f�h8O6
BSP@AWo�67P@AWM³YSZWJK8@AW<dBSP­AWBSR#AWb9JK8O6k8@¤SJK8�PO<dMN6�bc6
ZWZWP�JK>L6�Z[<dP@8�JK8�8@¤S67<dBSP@698�<�e¬J³bc<dBDC�6
PO8@A[<dBXI-69>LA[<hR��dµ#YD8�8@¤SJK8
AWB�8@¤D6�PO8O6
J�RD\�PO8@JK8O6�8@¤D6�ohAWRD69<�>LJK8O6�AWPx:�6
ZWZhMjJK8@b�¤D6
R�8O<^8@¤D6�BD698g:�<�>@?H�;POI-6
b9A&##6
R³>LJK8O6�J�BSR�8@¤S6�ohAWRD69<^�.YSJ�ZWA[8g\
AWP+BS<�8+P@A[CdBSA&#�b9J�B18@Z[\�:�<�>�PO6j8@¤SJ�B :7¤D6
B�8@¤D69>@6�A%P+BD<�bc<dBDC�6
PO8@AW<dB�4X�k¤S69>@69e�<�>L6���JUC�>LJ�bc69e$YSZ­RD69C�>�J�RSJK8@A[<dB <�e
ohAWRD69<j�.YSJ�ZWA[8g\Xb9J�B�µ-6+J�b�¤SA[69o�6
R�R#YD>LAWBDC�bc<dBDC�6
PO8@AW<dB�AWBH8O69>@oKJ�ZWP94

±VBS6�RD>LJ�:kµ#J�bL?U<�ef8@¤D6�P@b�¤D6
MN6�AWB � ��3��-~d�(�xA%Pk8@¤SJK8�8@¤D6�P@<dYD>Lbc6�A%PQYSBSJKµ�Z[6^8O<iP@I�6
b9AWe�\FA[8@P�RD6
P@A[>@6
R�>LJK8O6��
µ#YD8ib9J�B <dBSZ[\¶>@6
P@I�<dB#R(8O< >LJK8O6
PiIS>@<0o.AWRS6
R}µ.\(8@¤D6�BD698;:=<�>@?�4 �7PFJ >@6
P@YSZW8���6
�HYSAWo�J�Z[6
BH8�ohAWRD69< �.YSJ�ZWA[8g\
µ-698;:=696
B RSA ´-69>@6
BH8�PO<dYS>Lbc6
P^b9J�BSBD<�8Vµ-6³J�b�¤SA[69o�6
R AWe­RSA ´-69>@6
B18^PO<dYS>Lbc6
PV¤SJ
o�6jRSA[´�69>@6
BH8�>LJK8O6N>@6
�.YSA[>@6
MN6
BH8@P94

GhYDµ�PO6
�HYS6
B18@Z[\��*� ��~ ��6c�DJ�MjAWBD6
P�8@¤D6Fb9J�PO6F:Q¤D69>@6X8@¤D6iP@<dYD>Lbc6FAWP�J�Z%Z[<�:=6
R�8O< POI-6
b9A[el\ J�RS6
P@A[>@6
R >LJK8O6�4��k¤D6
BD698g:�<�>@?�8@¤D6
B bc<dMNI�YD8O6
P^JF8@JK>@C�698+>LJK8O6Nel<�>^6
J�bL¤�PO<dYD>Lbc6jYSPLAWBDCFJ�B J�Z[C�<�>LA[8@¤SM JK?hAWB�8O<U:�6
AWCd¤18O6
R >L<dYSBSRh�

>@<�µ#A%BUPO69>@ohAWbc6�4­¢£8k8@¤D6
BU6c�hI#Z[<�>@6
Pk8@¤D6+>@<�µ#Y#PO8@BD6
P@P�<�e�8@¤D6�bc<dB18O>@<dZ!P@bL¤S6
MN6+8O<�AWB#J�b9b9YD>LJ�b9A[6
PkA%BU8@¤D6_PO<dYS>Lbc6
P �

>LJK8O6�>L6
�HYD6
P@8@Pj8@¤SJK8�M�A[Cd¤18N<hb9b9YD>�AWe78@¤D6�PO<dYD>Lbc6
PjJK>L6�>@6
�.YSA[>@6
R 8O< >L6
�HYD6
P@8�J�>LJK8O6�I#>LA[<�>N8O< 8@¤D6�J�bc8@YSJ�Z

6
BSbc<hRSAWBDCD4

��P@AWBDC���m�n��!6
J�bL¤ PO<dYD>Lbc6XMjJ
\ >@6
�.YD6
PO8�J���A%BSAWM³YSM ·=6
ZWZ­n7JK8O6'�$� ·�n��^8@¤SJK8_b9J�B µ-6jYSPO6
R µ.\�8@¤D6
BD698g:�<�>@?Nel<�>�>L6
PO<dYD>Lbc6QJ�Z%Z[<.b9JK8@AW<dB�J�BSRjb9J�Z%ZSJ�RSMjAWPLP@A[<dB�4��k¤D6
PO6�I#>@<.bc6
PLPO6
P�b9J�BXµ-6kP@AWMNI#ZW69>f8@¤SJ�B�bc<dMNI�YD8@AWBDC

6
PO8@AWM�JK8O6
P­<�e�6c´�6
bc8@A[o�67µ#J�BSRD:7AWRD8@¤��K:Q¤SA%bL¤�:=<dYSZWR�µ-6�>@6
�HY#A[>@6
R�AWBNJ�RSMjA%P@P@A[<dB�bc<dBH8O>@<dZSel<�> �Q�¸T�m�n�PO69>@ohAWbc6
P94
G.<dYD>�bc6
P7b�¤D<H<dP@6³8@¤S6
A[>�� ·�n¹8O<FIS>@<0o.AWRS6+8@¤D6�Z[<�:=6
PO8^�HY#J�ZWA[8;\UohAWRD69<X8@¤SJK8�8@¤D6³Y#PO69>7:7AWZWZ¬J�b9bc69IS894V¢£ef6c�hbc6
PLP

µ#J�BSRS:QAWRD8@¤FAWP�J�o�J�AWZ%JKµ#Z[6��S��m=n¹J�ZWZ[<0:QP�PO<dYD>�bc6
Pk8O<j8O>LJ�B#P@MjA[8�JK8Q>�JK8O6
P�C�>@6
JK8O69>�8@¤SJ�B�� ·�n��S8@¤.YSP�6
B#JKµ#ZWAWBDC
µ-698O8O69>Q�.YSJ�ZWA[8g\�4

�k¤S6+µ#J�P@AWbVC�<dJ�Z%Pk<�efJ�B�6c�hI#ZWAWb9AW8=>�JK8O6�bc<dBH8O>@<dZ�P@b�¤D6
MN6³JK>@6+8O<XM�J�BSJKC�6�bc<dBDC�6
P@8@A[<dB�µ.\F¤SJ
ohAWBDC�bc<.<�I-69>O�

JK8@AWBDCiPO<dYD>Lbc6
PVMjJ�A%B18@J�AWB�JXPLMN<H<�8@¤�<dYD8OI#YS8Q>LJK8O6�J�BSR�8O<X6
BSPLYD>@6+8@¤SJK8�8@¤D6�JKC�C�>@69CdJK8O6N>LJK8O6�BD69o�69>V6c�hbc696
R#P

8@¤D6+b9JKI#J�b9AW8;\F<�e!8@¤S6VBS698;:=<�>@?�4=��:=<jP@AWRD6c�¸6c´-6
bc8@P�<�ex8@¤SAWP�JK>@6^8@¤SJK8Q�.YD6
YD6V<hb9b9YDI#J�BSb9AW6
P�J�BSRUbc6
ZWZ�Z[<dP@P�>�JK8O6
P

JK>@6F?�69IS8jZ[<0: e�<�>NMN<dP@8jPO:QA[8@b�¤ P@69>@o.A%bc6FR#AWP@b9A[I#Z%AWBD6
P94 � <0:�69o�69> ��8O< J�b9bc<dMNI�ZWAWP@¤ 8@¤D6Uel<�>LMN69>��­A[8NMjJ�\ µ-6
BD6
bc6
P@PLJK>@\ 8O<�AWPO<dZWJK8O6iPO<dYD>Lbc6
P�8@¤SJK8�¤SJ
o�6FJ�RS6
ZWJ
\ >@6
�.YSA[>L6
MN6
B18_e�>@<dM�8@¤D<dPO6X8@¤SJK8�RD<�BD<�894��k¤SAWP_b9J�B µ-6

�dr



J�b9bc<dMNI#Z%AWP@¤D6
R��hel<�>k6c�DJ�MNI#Z[6��Sµ.\ielJ�A[>k�.YD6
YD6
A%BDCD4
��PjMN<�>@6�b9J�ZWZWPNJK>@6�J�R#RD6
R¶8O< 8@¤D6�BS698;:=<�>@? ��8@¤D6�b9J�Z%ZWPjAWB IS>L<�C�>@6
P@Pjb9J�B¶6
J�b�¤}>L6
RSYSbc6U8@¤D6
A[>N>�JK8O6�8O<

J�b9bc<dMjMN<hRSJK8O6�8@¤D6�BD69:wZ[<dJ�R�4k¢ B�8@¤SA%PQ:�J
\��-8@¤D6��HY#J�ZWA[8;\F<�e­6
J�b�¤�RD69C�>LJ�RD6
P�C�>LJ�bc69e$YSZWZ[\UJ�PVMN<�>@6³b9J�ZWZWP�JK>@6
J�RSRD6
R¬4�� �Ob9ZWA ´ ��6c´�6
bc8�<�exP@YSRSRS6
BXZ[<dPLPO6
P=:Q¤D6
Bi<dBD6VMN<�>@6^b9J�ZWZ-AWP=J�RSRD6
RFb9J�BFµ-6�J�o�<dAWRD6
RFµ.\�b9JK>@69e$YSZ�>LJK8O6

J�ZWZ[<hb9JK8@A[<dB :7A[8@¤SAWB�8@¤D6jJ�RSM�AWP@P@A[<dBD�;bc<dB18O>@<dZ%Z[6
R�>@6
J�Z �¸8@AWMN6Xb9ZWJ�P@P94j��ZWPO< �!:QA[8@¤ A[e�8@¤D6j>@6
J�Z �¸8@A%MN6jPO<dYD>Lbc6
P�JK>@6
AWPO<dZ%JK8O6
RXel>@<dM 8@¤D6^BD<dBh�¸>@6
J�Z[�¸8@AWMN67P@<dYD>Lbc6
P�J�P�RSAWP@b9Y#P@PO6
R��H8@¤D6�BS<dBh�¸>@6
J�Z �¸8@AWMj6�PO<dYS>Lbc6
P�b9J�BX8@¤S6
BXµ-6VYSPO6
RX8O<
JKµ#PO<�>LµFP@<dMN6V<�e¬8@¤D6Vµ#J�BSRD:7AWRD8@¤ )�YSbc8@YSJK8@A[<dBiPO<�8@¤SJK8�<dBSZ[\�Z%JK>@C�6^bL¤SJ�BDC�6
P�:7AWZWZ#J�´-6
bc8�8@¤D6V>@6
J�Z �¸8@A%MN6�b9Z%J�P@P94
�k¤D6
P@6�el696
RDµ#J�bL?UPO\.P@8O6
MjP�J�ZWZ[<0: 8@¤D6^o.A%RD69<N�HYSJ�Z%A[8;\X8O<jRD69C�>LJ�RD6^C�>LJ�bc69e$YSZWZW\�:Q¤D6
BF8@¤S6VBS698;:=<�>@?UYSBSRD69>@C�<.6
P

YSBSJ�BH8@AWb9A[I�JK8O6
RjRD6
MjJ�BSR#P­AWBN8@¤D67e�<�>�M <�e�J_P@Y#RSRD6
B�<dBSPO698�<�e¬bc<dBDC�6
PO8@A[<dB�<dBXJ_ZWAWBD?�4 �#YD>@8@¤D69>LMj<�>@6��HPO<dYS>Lbc6
P
:Q¤SA%bL¤ <dB#Z[\�:=J�BH8_8O<�J�RSJKIS8³MjAWBSAWM�J�ZWZ[\�b9J�B >@6
�.YD6
PO8�¤#A[Cd¤D69>�� ·�n7P94 �D<�>³6c�hJ�MNI�Z[6��fA[e�8@¤D6XPO<dYS>Lbc6�<dBSZW\
:�J�B18@P�8O<_µ-6kMjAWB#AWMjJ�ZWZ[\�J�RSJKIS8@A[o�6��H8@¤D67� ·�n�b9J�Bjµ-6QPO698 �@YSPO8�µ�6
ZW<�:(8@¤D67<�I-6
Bh�;Z[<.<�Ij6c´�6
bc8@AWo�67µ#J�B#RD:QAWRD8@¤¬4

�D>L<dM 8@¤D6³BS698;:=<�>@?�I-<dAWBH8Q<�e­ohA[69:��-8@¤D69>L6³JK>@6�8g:�<F<�8@¤D69>^bc>LA[8@A%b9J�Z!AWPLP@YD6
P94 ��A[>LPO8���8@¤D6Nbc<dMNI#YD8@JK8@AW<dB�<�e
8@¤D6k6c�hI#ZWA%b9A[8f>LJK8O6
P�8O<_µ-6�e�6
R�µ#J�b@?jPL¤D<dYSZWRNP@JK8@A%POe�\NPO<dMj67BD<�8@A[<dBj<�e�elJ�A[>�BD6
P@Pfµ.\�IS>@<�ohAWRSA%BDCV6
�HYSJ�Z�J�ZWZ[<hb9JK8@A[<dB

8O<U6
�.YSA[oKJ�Z[6
B18^PO<dYS>Lbc6
P94���P+JFBD69: b9J�ZWZfA%P�J�R#RD6
R���8@¤D6�8O>LJ�BSPLA[6
B18Vµ-6
¤SJ�o.A[<�>^<�e�µ-<�8@¤�8@¤D6N�HYD6
YS6
P^J�BSR�8@¤D6
>LJK8O6�J�ZWZW<.b9JK8@A[<dB MjJ�\ BS<�8jJ�bL¤SA[69o�6U8@¤#AWP³C�<dJ�Z 4 �Q¤SAWP�AWP@P@YS6iAWP³I#JK>L8@AWb9YSZWJK>LZW\ RSA �Xb9YSZW8�AWB 8@¤D6Ub9J�PO6
PN:7¤D69>@6

RSA ´-69>@6
BH8+ZWAWBD?hP^¤SJ�o�6�RSA ´-69>@6
BH8_PO<dYD>Lbc6jRS6
MjJ�BSRSP��!RSA ´-69>@6
B18�PO<dYD>Lbc6
P+¤#J
o�6XR#A ´�69>L6
B18^IS>L<�I#JKCdJK8@A[<dB�RS6
ZWJ
\hP��
J�BSRFRSA ´-69>@6
BH8=�.YD6
YD6
A%BDC³J�B#RiP@69>@o.A%bc6�RSA%P@b9A[I#ZWA%BD6
P �$AWBSb9Z%YSRSAWBDC �!¢ �!±¹�.YD6
YD6
P"��JK>@6^YSP@6
RXAWBi8@¤D6^BD698g:�<�>L?�4­¢ B
C�6
BD69>LJ�Z �S8@¤D6+8@AWMj6+A[8�8@JK?�6
PQ8@¤S6+>LJK8O6�J�Z%Z[<.b9JK8@AW<dBU8O<�bc<dBHo�69>@C�6³A%P�8;:QAWbc6_8@¤D6+IS>@<�I�JKCdJK8@A[<dB�RD6
Z%J
\FM�YSZW8@A[I#ZWA[6
R
µ.\�8@¤D6+B.YSM�µ�69>�<�exµ-<�8O8@Z[6
BD6
b@?i>LJK8O6
P94�GhAWBSbc6VA[8�AWP�6
J�P@A[69>�8O<XJ�bL¤SA[69o�6^e$J�A[>LBS6
P@P�A[e�8@¤D6^PO<dYS>Lbc6
P � <dYD8OI#YS8=>�JK8O6
P

JK>@6�>@6
ZWJK8@AWo�6
Z[\+bc<dBSPO8@J�BH8fRSYD>LAWBSCk8@¤D6�bc<dB1o�69>LC�6
BSbc6kAWBH8O69>@o�J�Z �KAW8xAWPxRD6
P@AW>LJKµ#Z[6­el<�>�8@¤D6�o.A%RD69<7PO<dYS>Lbc6
Px8O<�<dYS8OI#YD8
P@MN<.<�8@¤U8O>LJ��ibK4

�k¤S6_PO6
bc<dBSR�AWP@P@YS6_AWPQRS6
b9AWRSAWBDC�:Q¤S6
B�el696
RDµ#J�b@?�AWPk8O<.<XZWJK8O6�8O<Xµ-6_Y#PO69elY#Z 4=�Q¤D6+el696
RDµ#J�b@?�AWBDel<�>LMjJK8@A[<dB

Z[<dPO6
Pk>@6
Z[69oKJ�BSbc6_A[e!8O>LA[6
P�8O<�b9JKI#8@YD>@6+8@¤D6�BD698;:=<�>@?��l<�>7ZWA%BD? ��PO8@JK8O6�<dB�J�8@AWMN6
PLb9J�Z[6_P@¤D<�>L8O69>k8@¤SJ�BU8@¤D6�RD6
ZWJ
\
µ#J�bL?�8O<X8@¤S6³PO<dYS>Lbc6���PLAWBSbc6_µ.\U8@¤D6³8@AWMN6�8@¤SAWPQA%BDe�<�>�MjJK8@A[<dB�>L6
J�bL¤D6
P�8@¤D6³6
BSbc<hRD69>78@¤S6�BD698g:�<�>@?�PO8@JK8O6�MjJ
\
J�Z[>@6
J�RS\�¤SJ
o�6�bL¤SJ�BSC�6
R�4��Q¤D6_J�MN<dYSBH8�<�efe�696
RDµ�J�b@?�RS6
ZWJ
\U8@¤SJK8Vb9J�B�µ�6�8O<dZ[69>LJK8O6
R�AWP7AWB�)�YD6
B#bc6
R�µ.\U8@¤D>@696
e$J�bc8O<�>LP 	�8@¤S6�RD6
b9J
\ <�eV8@¤D6�J�YS8O<.bc<�>@>L6
ZWJK8@A[<dB¶<�eV8@¤D6 �Q�¸T�m�n PO<dYD>�bc6�8O>LJ��Xb �l:7¤SAWbL¤¶A%BSRSAWb9JK8O6
PN:7¤D698@¤D69>
8@¤D6�6c�.I#Z%AWb9A[8�>LJK8O6�AWPQZ%A[?�6
Z[\i8O<XMjJK8@b�¤�8@¤S6�PO<dYD>�bc6_>LJK8O6³µH\F8@¤D6�8@AWMN6³A[8QJK>@>LAWo�6
P"�"�#8@¤D6³J�MN<dYSBH87<�e­J�o�J�A%ZWJKµ#Z[6
PO:QAW8@bL¤�µ�Yh´�69>�AWBDC �#J�BSR�8@¤D6_6
B#Rh�¸8O<K�¸6
BSR�RD6
ZWJ
\U>L6
�HYSAW>@6
MN6
BH8@Pk<�ef8@¤D6�o.AWRS69<�A[8@PO6
Z[e£4�¢£B�IS>LJ�bc8@AWbc6���69o�6
B�:QA[8@¤
JU3Kr�rFMjP�IS>@<�I#JKCdJK8@A[<dB�RD6
Z%J
\���I#J�bL?�698+Z[<dP@PO6
PVJK>@6�>@6
RSY#bc6
R�µ.\�JXelJ�bc8O<�>_C�>@6
JK8O69>^8@¤SJ�B��Ubc<dMNI#JK>@6
R�8O<UBD<
el696
RDµ#J�b@? bc<dBH8O>@<dZ�� ��3��¸4 � <�:=69o�69>��fZ[<dBDC�69>�e�696
RDµ�J�b@? RD6
ZWJ�\.P�J�´�6
bc8�8@¤D6j8O>LJ�BSPLA[6
B18_µ�6
¤#J
ohA[<�>+<�e=8@¤D6johAWRD69<

�:Ó



�.YSJ�ZWA[8g\�4³�k¤#JK8VA%P��¬A[e­el696
RDµ#J�bL?�8@JK?�6
P�PO69o�69>LJ�Zfel>LJ�MN6
PV8O<�JK>L>LA[o�6NJK8^8@¤D6N6
BSbc<hRD69>��¬PO<dMj6Nµ#A[8@PVMjJ
\�µ-6NZ[<dPO8
RSYD6^8O<�6c�hbc6
P@PLA[o�6+>LJK8O6_A%BF8@¤SJK8k8@AWMN6^I-69>LAW<.R�4

��AWBSJ�Z%Z[\��#8@¤D69>L6³AWPQ8@¤D6��HYD6
P@8@A[<dB�<�e�¤D<�:¹8@¤D6³o.AWRS69<XPO\hPO8O6
M P@¤D<dYSZ%R�PO6
Z[6
bc8V:Q¤SJK87>LJK8O6³8O<i>L6
�HYD6
P@8Qel>@<dM

8@¤D6�BD698g:�<�>@?�4f�k¤D6=>@6
�.YD6
PO8x>LJK8O6�M�YSP@8!µ-6�ZWJK>@C�6�6
BD<dYDCd¤³8O<V6
BSP@YD>L6�8@¤SJK8fJ�ZWZH8@¤D6�8O>LJ��Xb�AWB�8@¤D6�PO<dYD>Lbc6�µ#Yh´-69>

b9J�B MN69698^8@¤D6�6
BSRD�¸8O<K�¸6
BSR RD6
ZWJ�\�>@6
�.YSA[>@6
MN6
BH8@P����@YSPO8VJ�P^AWPVBD6
bc6
P@P@JK>@\�AWB�8@¤D6NbL¤SJ�B#BD6
Zx>LJK8O6jPO6
Z[6
bc8@A[<dB�el<�>
·��¸TVm�n+4��#YD>@8@¤D69>LMj<�>@6��18O<�J�P@P@AWP@8­8@¤D6QBD698g:�<�>L?jAWBNI#JK>@8@AW8@A[<dBSAWBDC^µ�J�BSRD:QAWRS8@¤�e$J�A[>LZW\³J�MN<dBSC�PO<dYD>�bc6
P��HJ�BSR�8O<
bc>@6
JK8O6³JjMN<�>@6+I#>@6
RSAWbc8@JKµ#ZW6^8O>LJ��Xb+PO8O>L6
J�M©J�BSRUI#>@<�ohAWRD6+MN<�>L6_J�b9b9YD>LJK8O6�>LJK8O6_J�ZWZ[<hb9JK8@A[<dB��#8@¤D6_PO<dYD>�bc6_b9J�B
YSPO6=8@¤D6�PO<dYD>�bc6=µ�Yh´�69>fJ�BSR�P@Mj<H<�8@¤NA[8@Px8O>LJ��ib�8O<^8@¤S6=6c�h8O6
BH8­J�ZWZ[<�:=6
R³µH\�8@¤D6�6
BSRh�¸8O<K�¸6
BSRNRS6
ZWJ
\³bc<dBSPO8O>LJ�AWBH894

��� � � � � � ��� ��� � �"� ' � ���

��PUelJK>�J�P�o.AWRS69< bc<hRSAWBSC A%PUbc<dBSbc69>LBD6
R��V��m=n¨PO69>@ohAWbc6 b9J�B µ-6�o.AW69:�6
R J�P�nk�£·�m�n PO69>Lo.AWbc6 :7A[8@¤�>LJK8O6

bL¤#J�BDC�6
PXJ�Z%Z[<�:=6
R(<dB¶o�69>L\ PLMjJ�ZWZ�8@AWMj6
P@b9J�Z[6
P94���8�8@¤D6�A%B18O69>@e$J�bc6�µ-698;:=696
B®8@¤D6�ohAWRD69< 6
BSbc<hRD69>XJ�B#R¶8@¤D6

BD698g:�<�>@?��S¤D<0:�69o�69>���AWBFn��£·�m�n 8@¤D6^PO<dYS>Lbc6V>@6
�HYS6
PO8@P�>LJK8O6
P�JK8�8@¤D6^BD69C�<�8@AWJK8@AW<dBUAWBSPO8@J�BH8@P�J�BSRi8@¤D6^BD698;:=<�>@?
J�b9bc69IS8@P�<�>�>L6 � 6
bc8@P�8@¤D6j>LJK8O6���:Q¤#AWZ[6NAWB ��m�n¦8@¤D6iPO<dYD>Lbc6�>@6
�HYS6
PO8+>LJK8O6
P³YSP@AWBSCU>LJK8O6�MjJ�BSJKC�6
Mj6
B18 �$nQ� �
bc6
ZWZWPNJ�B#R 8@¤D6�BD698;:=<�>@? AWBSRSA%b9JK8O6
PNAWB >@698@YD>LB#AWBDC�n7�ºbc6
Z%ZWP�:Q¤SJK8N8@¤D6�J�Z%Z[<�:=6
R >LJK8O6
P�JK>L6�4 �#YD>@8@¤D69>���8@¤D6
MN6
J�BSPkµH\F:Q¤SA%bL¤F8@¤D6+BD698g:�<�>L?i:7AWZWZ-P@YDISI-<�>@8�8@¤D6+��m�npJ�B#R�n��£·�m�npPO69>@ohAWbc6
PkJK>@6_R#A ´�69>L6
B1894

nk�£·�m�n � �1���NAWP�µ#J�PO6
R¹<dB¹8@¤D6 <�µ�PO69>@oKJK8@A[<dB¹8@¤SJK8�o.AWRS69<®8O>LJ��ib 6c�D¤SA[µ�A[8@P�µ#YS>LPO8@AWBD6
PLP�<dBwM�Y#Z[8@A[I#Z[6

8@AWMN6
PLb9J�Z[6
P94 �k¤D69>@6FJK>@6FoKJK>LAWJK8@A[<dBSP�<dB¶P@MjJ�Z%Z­8@AWMN6
PLb9J�Z[6
P �l<�ek8@¤D6F<�>LRD69>�<�ekµ�Yh´�69>�AWBDC�RS6
ZWJ
\hP"�+8@¤SJK8�IS>@6c�
P@YSM�JKµ#Z[\�bc<�>@>@6
POI-<dBSR�8O<�oKJK>LAWJK8@A[<dB#P­:QA[8@¤#AWBjJ³P@bc6
BD6��hJ�BSR�8@¤S69>@67JK>@6�>LJK8O6 )�YSbc8@YSJK8@A[<dB#P�<0o�69>=I-69>LAW<.RSP�M�YSb�¤
ZWJK>@C�69>Q8@¤SJ�BUµ#Yh´-69>LAWBSC�RS6
ZWJ
\hP�:Q¤SA%bL¤FIS>@6
PLYSMjJKµ#Z[\XJK>@6_RSYD6^8O<XAWB18O69>@�;P@bc6
BD6+oKJK>LAWJK8@A[<dB#P94

nk�£·�m�n � P�YSPO69e$YSZWBS6
P@P�AWP�IS>@6
M�AWPO6
Rj<dBi8@¤D6^BD<�8@AW<dB�<�exPO69I#JK>LJK8@A[<dBi<�e¬8@A%MN6
P@b9J�Z[6
P�AWBiM�Y#Z[8@A[I#Z[6c�DAWBDC^CdJ�A%BSP94

�SJ�PO8_8@AWMN6
P@b9J�Z[6	)�YSbc8@YSJK8@A[<dBSP^JK>L6jJKµ#PO<�>@µ-6
R�µH\�µ#Yh´-69>LAWBSCX:Q¤S69>@6
J�P+P@Z[<0: 8@AWMN6
P@b9J�ZW6	)�YSbc8@YSJK8@A[<dB#P^JK>@6jJKµD�
PO<�>@µ-6
R�µH\_8@¤D6=M³YSZ[8@AWI#Z[6c�DAWBDCk<�e#A%BSRD69I-6
BSRD6
BH8�PO<dYD>�bc6
PxA%B�J�µ#Yh´-69>LZ[6
PLP�PO\hPO8O6
M �$J
o�69>�JKCdAWBDC+J�MN<dBDCVPO<dYD>�bc6
P"��4
n��£·�m=n MN<�o�6
P³J�ZWZ�µ#YD´�69>LA%BDCF8O<�8@¤D6N6
RDC�6
P_<�e=8@¤S6jBD698;:=<�>@?�:Q¤D69>@6jAW8+AWP^YSPO6
R 8O<�JKµ#PO<�>@µ e$J�PO8+8@AWMj6
P@b9J�Z[6

)�YSbc8@Y#JK8@A[<dBSP94}GhZ[<0: 8@AWMN6
P@b9J�ZW6 )�YSbc8@YSJK8@A[<dB#P�>@6
P@YSZ[8NAWB >�JK8O6�>@6
BD69C�<�8@AWJK8@AW<dBSP94(�k¤D6UBD698g:�<�>L? P@696
P��.YSJ�P@A �
·�m�n¦P@<dYD>Lbc6
P94��k¤D6
PO6jb9J�B µ�6NM³YSZ[8@A[I�Z[6c�.6
R�AWB�8@¤D6NBD698g:�<�>L?�Y#P@AWBDCFJFµ#Yh´-69>LZ[6
P@PVMN<hRD6
Z 4 � �+BD<0:QZ[6
RDC�6N<�e
8@¤D6_R#AWPO8O>LA[µ�YD8@A[<dBj<�e�>LJK8O6�bL¤SJ�BDC�6
P7AWPkPO8@A%ZWZ-BD6
bc6
P@P@JK>@\F8O<�RS698O69>LMjAWBD6V>@6
BS69C�<�8@AWJK8@A[<dB�e$J�AWZWYS>@6VIS>@<�µ#JKµ#A%ZWA[8@A[6
P94 �

57<�8O6�8@¤SJK8!A[e.ZW6
JK?H\Vµ#YSbL?�698�P@¤SJKI�AWBDCkAWP�YSP@6
R��0P@ZW<�:�8@A%MN6
P@b9J�Z[6 )�Y#bc8@YSJK8@A[<dBSP¬b9J�B#BD<�8¬µ-6­JKµ#PO<�>@µ-6
R^:7A[8@¤D<dYD8
YSP@A%BDC�o�69>@\�ZWJK>@C�6+µ�Yh´�69>�P�<�>k:QA[8@¤S<dYD8kYSP@AWBSCNo�69>@\UZWJK>@C�6+8O<�?�6
B�>LJK8O6
P	��Óc���¸4�nk�£·�m�npJ�ZWZW<�:QPQ8O<�?�6
B�>LJK8O6
PQ8O<

µ-6^>@6
BD69C�<�8@AWJK8O6
R��#PO<�Jjbc<dM�µ#AWB#JK8@A[<dBF<�efP@MjJ�ZWZ-8O<�?�6
B�>LJK8O6
PQJ�BSR�P@MjJ�ZWZ-µ#Y#b@?�698@PQM�J
\Fµ-6^I�<dPLP@A[µ#Z[6�4

�13



�k¤S6=bc<dBSbc69I#8­AWP�JKISI-6
J�ZWAWBDC7IS>@<�ohAWRD6
R³P@A[CdB#J�ZWAWBDC�bc<dPO8@PfJK>@6�Z[<�:(P@<�8@¤#JK8xel>@6
�.YD6
BH8xJ�BSR³e$J�PO8f>@6
BD69C�<�8@A%JK8@A[<dB

AWPxI-<dP@P@A[µ�Z[6�4 � <�:=69o�69>��.J^Mj698@¤D<.R³8O<+RD698O69>�MjAWBD6=8@¤D6�>@6
BD69C�<�8@AWJK8@AW<dBN69o�6
B18@P�AWPfBD696
RD6
R�4��k¤D6�MjJ�A%B³R#A �Xb9YSZ[8g\
AWP�8@¤SJK8�RD698O6
bc8@AWBDC�bL¤#J�BDC�6
PkAWB�8@¤D6^P@Z[<�:�8@AWMN6
PLb9J�Z[6�A%P=R#A �Xb9YSZ[8�P@AWBSbc678@¤D6
PO6^¤SJ
o�6V8O<�µ-67RSA%PO8@AWBDCdYSA%P@¤D6
R�el>@<dM

)�YSbc8@Y#JK8@A[<dBSP^AWB�8@¤D6�elJ�PO8^8@A%MN6
P@b9J�Z[6�4��Q¤D6jbL¤SJ�BSC�6
P_¤SJ�o�6�8O<�µ-6NRD698O6
bc8O6
R elJ�PO8^6
BS<dYDCd¤ el<�>�BD69: >LJK8O6
P_8O<

µ-6^<�µS8@J�AWBD6
R�µ�69el<�>@6^µ#YD´�69>�<0o�69> )#<�:w¤SJKISI-6
BSP
4��wMN698@¤S<.RUel<�>k<�IS8@A%MjJ�Z->@6
BD69C�<�8@AWJK8@AW<dB�el<�>QBD<dBh�¸>@6
J�Z[�¸8@AWMN6

ohAWRD69<jAWP�IS>L6
PO6
B18O6
R�AWB�� �1���¸4 � <�:=69o�69>���BD<�P@b�¤D6
MN6_AWP�I#>@6
PO6
BH8O6
R�el<�>k>@6
J�Z �¸8@AWMj6^o.AWRS69<D4
�k¤S6�IS>L<�I�<dPLJ�Z!AWB � ��~ ��8O<UYSPO6³>LJK8O6NMjJ�BSJKC�6
MN6
BH8^bc6
ZWZWP�AWB��f�Q� el<�>�>�JK8O6³>L6
�HYD6
P@8@P�b9J�B�µ-6³o.A[69:=6
R�J�P

J�B�J�ZW8O69>LBSJK8O67Mj6
bL¤SJ�BSA%P@M el<�>�>@6
BS69C�<�8@AWJK8@A[<dB �l8@¤D<dYDCd¤j8@¤S6QBD698;:=<�>@?�A%P­BD<�8­IS>L<�ohAWRSAWBDC�·�m=n�PO69>@ohAWbc6(��4 � 69>@6
>@6
BD69C�<�8@A%JK8@A[<dBNAWP!e�>@6
�.YD6
BH8fJ�BSR³elJ�PO8��dJ�B#R�8@¤S6�P@<dYD>Lbc6=µ#Yh´-69>x<hb9b9YDI#J�B#bc\_bc<dM_µ�AWBD6
R³:QA[8@¤³P@¤D<�>@8 �¸8O69>�Mp8O>�J��Xb

el<�>@6
b9J�PO8@P%�l:7¤SAWbL¤UJK>L6_BD<�8k¤SJK>LRF8O<�<�µS8@J�AWBFµ-6
b9J�YSPO6^<�ex8@¤D6+¤SA[Cd¤UPL¤D<�>@8 �¸8O69>LM bc<�>L>@6
ZWJK8@A[<dB �=b9J�B�µ-6VY#PO6
RF8O<
PO6987>@6
BD69C�<�8@AWJK8@A[<dB�RD6
MjJ�B#RSP94 � <0:�69o�69> ��8@¤S6�P@b�¤D6
MN6�A%B � ��~���YSPO6
PQJ�B�6c�hI#ZWAWb9A[8�>�JK8O6_el696
RDµ#J�b@?�MN6
bL¤SJ�B#AWP@M
P@YSb�¤�J�Pk�f�k�¨��m=n_4D¢ge�JNP@b�¤D6
MN6_ZWAW?�6V�f�Q����m�n :=69>@6_YSPO6
RF8@¤S6
BF8O<j?�6969I�RD6
ZWJ�\.Pk8O<jZ[69o�6
ZWPkJ�b9bc69IS8@JKµ�Z[6

el<�>�ohAWRD69<_A[8f:=<dYSZWRjµ�67BD6
bc6
P@P@JK>@\N8O<³PO69I#JK>LJK8O6�bc6
ZWZWPfel>@<dM¦>@6
J�Z �¸8@AWMN67J�BSRjBD<dBh�¸>L6
J�Z �¸8@AWMN6QP@<dYD>Lbc6
P94f�k¤SA%P­b9J�B

µ-6+RD<dBD6^6
J�P@A%Z[\XAWBUP@:QA[8@bL¤S6
Pk:Q¤SA%bL¤UP@YDI#I�<�>L8�:=6
A[Cd¤H8O6
R�e$J�A[>k�HYS6
YD6
AWBDCD4

��� � ���#� '���� � � ��� � � ,�, , � $ $ �%� �"� $

��P�MN6
BH8@A[<dBD6
RjJKµ-<0o�6��H69o�6
BiYSP@AWBSC�el696
RDµ#J�bL?jAWBDel<�>LMjJK8@A[<dB�8O<�J�R��OY#PO8f8@¤D6k>LJK8O6
P��H6
J�b�¤Xbc<dBSBS6
bc8@A[<dB�MjJ�\NPO8@AWZWZ
µ-6�P@YDµ � 6
bc8+8O<�Z[<dP@P@6
P94U��A[´�69>@6
BH8�ZW<dP@P+>LJK8O6
P³¤SJ�o�6iRSA[´�69>@6
BH8_AWMjI#J�bc8@P+<dB 8@¤D6��.YSJ�ZWA[8g\�<�ekRD6
bc<.RS6
R ohAWRD69<D4
��<�>@69<�o�69>��­R#A ´�69>L6
B18_bc<hRSAWBSC�P@bL¤D6
Mj6
P+IS>@<0o.A%RD6�RSA ´-69>@6
BH8+RD69C�>@696
P�<�e�>@<�µ#YSPO8@BS6
P@P^8O<�bc6
Z%Z­Z[<dP@PO6
P
4i�k¤.YSP+AWe
8@¤D6V6
BSbc<hRD69>�b9J�Bi<�µS8@J�AWBi?.BS<�:QZ[6
RSC�67<�e!8@¤D6�b�¤SJ�BSBD6
Z-Z[<dPLP=b�¤SJK>LJ�bc8O69>LA%PO8@AWb9P��SA[8=b9J�BUbL¤D<.<dPO6V8O<NMjJ�AWBH8@J�AWBi8@¤D6
P@J�MN6N8O>�J�BSP@MjAWPLP@A[<dB�>LJK8O6Nµ#YD8^J�R��@YSPO8^A[8@P^bc<hRSAWBDCiI#JK>LJ�Mj698O69>LP^8@¤D6�µ-698O8O69>+8O<�bc<dMNI-6
BSP@JK8O6Nel<�>^8@¤D6jZ[<dPLPO6
P94
¢ BFI#JK>@8@AWb9YSZ%JK>��h8@¤D6+ohAWRD69<NPO\hPO8O6
M©b9J�BUI#>@<�ohAWRD6^P@YSAW8@JKµ#Z[6Ve�696
RSµ#J�b@?F<�ex8@¤SAWP�AWBDel<�>LMjJK8@AW<dBFe�<�>QAW8@PO6
Z[e�8@¤S>@<dYDCd¤

JNµ#J�bL?dbL¤SJ�B#BD6
Z � ~�¡��¸4
��P�J�BX6c�DJ�MNI#Z[6��.AWB�������� �HAWBH8O>LJ+M�J�bc>@<�µ#Z[<hb@?hP��l¢g�¸µ#Z[<hb@?hP"�­JK>@67YSP@6
Rj8O<�ZWAWMjA[8f8@¤S6Q8O6
MNI-<�>LJ�Z#6c�.8O6
BH8�<�e

J�B�69>L>@<�>k:Q¤SA%Z[6^P@¤D<�>@8kP@Z%AWbc6
PkJK>@6_Y#PO6
RU8O<XZ%AWMjA[8=8@¤D6_POI�JK8@AWJ�Z�6c�h8O6
B18�<�exJ�B�69>@>@<�>
4 � <0:�69o�69> ��µ-<�8@¤�AWB#b9YD>kJ�B
<�o�69>�¤D6
J�Riµ#A[8 �¸>LJK8O6k8@¤#JK8�b9J�BSBD<�8�8@¤D6
Bjµ-6QY#PO6
RN8O<�P@6
BSRjohAWRD69<+AWBSe�<�>LM�JK8@A[<dB�4��k¤HY#P��1A[e-8@¤D69>@67JK>@6Qel69:®Z[<dPLPO6
P��
<dBD6+:=<dYSZWR�ZWA[?�6+AWBDel>@6
�.YD6
BH8�¢;�¸µ#ZW<.bL?.PkJ�B#RUC�>@6
JK8O69>VYSPO6+<�efZ[<dBDCjPLZWAWbc6
P�8O<iAWMNIS>@<0o�6+bc<dMNIS>@6
PLP@A[<dBU6 �Xb9AW6
BSbc\�4

��Z[8O69>LBSJK8@A[o�6
ZW\��#A[e�8@¤S69>@6_JK>@6+MjJ�BH\UZ[<dP@PO6
P��D<dBD6+:=<dYSZWRUZWA[?�6^el>@6
�.YD6
BH8�¢;�¸µ#ZW<.bL?.PkJ�B#R�P@¤D<�>@8kPLZWAWbc6
P�8O<jI#>@<�ohAWRD6
>@6
P@A%ZWA[6
BSbc6�4k�k¤.YSP���8@¤D6�6
BSbc<.RS69>Vb9J�B�J�RSJKI#8Q8@¤D6�RSAWPO8O>�A[µ#YD8@A[<dBF<�ef¢g�¸µ#Z[<hb@?hPVJ�BSR�8@¤S6³Z[6
BSC�8@¤�<�e�PLZWAWbc6
Pkµ�J�PO6
R
<dBN8@¤D6Q<�µ#PO69>@o�6
RjZW<dP@P­bL¤#JK>LJ�bc8O69>LAWPO8@A%b9P�AWB�8@¤D6kb�¤SJ�BSBD6
Z¸4 ��BSZWAW?�6�A%B � ~�`�� �1:Q¤S69>@6�e�696
RSµ#J�b@?�>@69CdJK>LR#AWBDC^POI-6
b9A&#�b

�1~



AWBSR#A[o.A%RSYSJ�Z#bc6
Z%Z�Z[<dP@PO6
PkA%PkYSPO6
RUAWBUbc<dB �OYSB#bc8@A[<dBF:QA[8@¤UPO<�I�¤SAWPO8@AWb9JK8O6
R�IS>@6
RSAWbc8@AW<dBX8O6
b�¤SBSAW�.YD6
P�8O<Xbc<dMNI#Z[698O6
Z[\
6
ZWAWM�AWBSJK8O6�69>L>@<�>�IS>@<�I#JKCdJK8@A[<dB���AWB 8@¤SAWP³MN698@¤D<hR <�e�J�RSJKIS8@JK8@A[<dB��­8@¤D6F6
BSbc<hRD69>NJ�RSJKIS8@P³8O< 8@¤D6iIS>@69oKJ�AWZWAWBDC
BD698g:�<�>@? bc<dBSR#A[8@A[<dBSP94j��P_J�>@6
P@YSZ[8��!PO<dMN6j69>@>L<�>+IS>@<�I#JKCdJK8@AW<dB�MjJ�\�<hb9b9YD>��!µ#YD8^8@¤D6�<�o�69>LJ�ZWZ�µ#A[8@PO8O>L6
J�M AWP

MN<�>@6_>@6
P@AWZWAW6
B18=8O<j69>@>@<�>�PkAWBF8@¤D6+I-69>LAW<.Riµ-69e�<�>L6^8@¤D6^e�696
RSµ#J�b@?�JK>@>�A[o�6
P�8O<j8@¤D6^6
B#bc<.RD69>�4

��� �����	� � ��	 
@�7��	 �k�	� � �i��� 
L	�	 ���­	

±VYD>�C�<dJ�ZWPfA%B�8@¤#AWP�I�JKI�69>�:=69>@6�8O<^b9ZWJK>LA[el\+8O69>LM�AWBD<dZ[<�C�\_J�B#R�8O<+RS6
P@bc>LA[µ-6�8@¤S6=oKJK>LA[<dY#P!8g\HI-6
P�<�e�8O>LJ�BSP@MjA%P@P@A[<dB

MN<hRD6
PN:Q¤#AWbL¤¶b9J�B}µ�6UPO696
B}8O< µ-6Ue�<�>�MjP�<�eVT�m�n o.AWRS69<D4¶¢£B(P@< RD<dAWBDC :=6�¤SJ
o�6�8O>LA[6
R 8O< RD>LJ
: PO<dMN6

bc<dBSb9ZWY#P@A[<dBSP^µ�J�PO6
R�<dB�>@6
bc6
BH8�>@6
P@6
JK>LbL¤ J�P�8O<�:Q¤SJK8�elYS8@YD>@6jTVm�n ohAWRD69<�AWMNI#ZW6
MN6
B18@JK8@AW<dBSP^:QAWZ%Z�µ�6XZWA[?�6�4

� ¤SAWZ[6^8@¤D6_:�<�>@?U:=6_¤SJ�o�6³RS6
P@bc>LA[µ-6
RF:�J�PkIS>LA%MjJK>LAWZ[\�>@6
PO8O>LAWbc8O6
R�8O<�I#J�bL?�6987ohAWRD69<XJKISI#ZWAWb9JK8@AW<dBSP��D8@¤D6
PO6³JK>@6
µ.\�BD<�MN6
J�B#P^8@¤D6�<dBSZ[\�JKISI#ZWAWb9JK8@AW<dBSP�:Q¤D69>@6�TVm=n¦o.A%RD69<Ub9J�B I#ZWJ�\�JF>@<dZ[6�4j±�8@¤D69>+JKI#I#ZWAWb9JK8@A[<dB#P�A%BSb9ZWYSRD6

PO8O<�>@6
R�o.AWRS69< �#P@JK8O6
ZWZWAW8O6^8O>LJ�BSP@MjA%P@P@A[<dB �$bL¤#J�BSBD6
Z¬P@¤#JK>LAWBDC���J�BSRU:7A[>@6
Z[6
P@P
4
¢ B 8@¤D6ib9J�PO6i<�e�I#ZWJ
\.µ#J�bL? <�ekPO8O<�>@6
R o.AWRS69< �!8@¤D6FMjJ��DAWM³YSM 8@¤D>@<dYSCd¤DI#YD8+<�e�8@¤S6XPO8O<�>LJKC�6FRD69ohAWbc6���6�4 CD4

JU��TV�]I#ZWJ�\�69>��¬bc<dYSZWR�µ-6�M�YSb�¤ ZWJK>@C�69>^8@¤#J�B�6
A[8@¤D69>^8@¤D6NJ
o�69>�JKC�6�<�>+I-6
JK?�>�JK8O6N<�e�8@¤D6NohAWRD69<UPO<dYD>�bc6���PO<
RSJK8@JFb9J�B�µ-6_>@6
J�R�AWB�µ#YD>�PO8@P94�¢£B�8@¤SAWP�b9J�PO6���I#YS>@6%�Q�¸T�m�n AWPQI-<dP@PLA[µ#Z[6_AWefI#¤1\hP@AWb9J�ZxMN6
MN<�>L\�AWP�P@Y �Xb9A[6
BH894

�k¤SA%PiA%PX6
�.YSA[oKJ�Z[6
BH8F8O<(µ-6
AWBDC CdYSJK>LJ�BH8O696
R J�b9bc6
P@P�8O<(J¶¤#A[Cd¤h�¸>LJK8O6 b�¤SJ�BSBD6
ZV:QAW8@¤D<dYD8FZ[<dP@PO6
P94 ¢ B <�8@¤D69>

JKISI#Z%AWb9JK8@A[<dBSP�YSP@A%BDC PO8O<�>@6
R¶ohAWRD69< ��8@¤D6�J�b9bc6
P@Pib9J�B¶<.b9b9YS>j<�o�69>iJ BD698;:=<�>@? 8@¤SJK8jZWA%MjA[8@P³8@¤D6�J�b9bc6
P@PXµ#A[8 �
>LJK8O6�4���P_I#>@69o.AW<dYSP@Z[\�RSAWP@b9YSPLPO6
R��!P@\.BSb�¤D>@<dBD<dY#P+RSAWPOI�ZWJ
\�<�e�e�>�J�MN6
P_JK8³8@¤D6�RD6
bc<hRD69>�AWMNI-<dPO6
P+bc<dB#PO8O>LJ�AWBH8@P
<dBi8@¤D6V8O>LJ�BSPOI-<�>@8O6
Ri8O>LJ��ib �hJ�B#RX8@¤.YSP=8@¤D6^P@J�MN6^AWPLP@YD6
P=RSAWP@b9YSPLPO6
R�el<�>�ZWA[o�6�o.A%RD69< �DP@YSbL¤FJ�P�RD6
bc<hRD69>�µ#Yh´-69>
YSBSRS69> )#<�:¹J�BSR�>@<�µ#YSP@8@BD6
P@Pk8O<UZ[<dPLPO6
P��-M�YSP@87µ-6�bc<dB#P@AWRD69>@6
R�el<�>VP@8O<�>@6
R�o.AWRS69<D4 ��AWBSJ�ZWZW\���A[e�8@¤D6³>LJK8O6NM³YSPO8
µ-6+MN<hRSYSZWJK8O6
Riel<�>QPO8O<�>@6
R�o.AWRS69< �SA[8�:QAWZWZ�µ-6+BD6
bc6
P@P@JK>L\X8O<j>L6
PO<�>@8k8O<���\hBSJ�MjAWb^n7JK8O6³Gh¤SJKI�AWBDC � 3�� � �D:Q¤SA%bL¤
b9J�B�BS<�8@AWbc6
JKµ#Z[\FRD69C�>LJ�RD6^8@¤S6+I-69>Lbc69IS8@YSJ�Z-ohAWRD69<j�.YSJ�ZWA[8g\XA[ex8@¤D6^>LJK8O6_>@6
RSYSbc8@A[<dB�AWP�P@YDµ#P@8@J�B18@AWJ�Z¸4

·�¤#J�BSBD6
ZxP@¤SJK>LAWBSCXAWPVJ�Z[>@6
J�RS\�µ-6
AWBDCXY#PO6
R�AWB�RSA[>@6
bc8VP@JK8O6
ZWZWAW8O6�µS>L<dJ�RSb9J�PO8@AWBDCFPO\hPO8O6
MjP94 � <0:�69o�69>³MN<dPO8

<�e�8@¤D6jPO\hPO8O6
MjP�AWB�I#ZWJ�bc6�Y#PO6N>LYSRSA%MN6
B18@JK>L\�8O6
bL¤#BSAW�.YD6
P���:7¤D69>@6jPO698@P_<�e=b�¤SJ�BSBD6
ZWP_JK>@6jC�>@<dYDI-6
R�8O<�C�698@¤D69>
J�BSR�J�ZWZ[<hb9JK8O6
R�J�B�<0o�69>LJ�ZWZ�>LJK8O6�4_·�¤#J�BSBD6
ZWP7¤SJ
ohAWBDCibc<dB18O6
BH8^>@6
�.YSA[>LAWBSC�Z[<�:=69>V>LJK8O6Nb9J�B�µ�6³MjJK8@bL¤S6
R�:QA[8@¤

8@¤D<dPO6�>L6
�HYSAW>LAWBDCVJ^¤SA[Cd¤D69>�>LJK8O6�4­�!<+AWMNI#>@<�o�6�8@¤D6
P@6kPO\.P@8O6
MjPfe$YD>@8@¤D69>�:QAWZ%Z1>@6
�.YSA[>L6�RS\.BSJ�M�AWb�>�JK8O6QJ�ZWZ[<hb9JK8@A[<dB

J�b9bc<�>LRSA%BDCX8O<F8@¤D6 �OZ[<hb9J�Z�bc<dB18O6
BH8 �FoKJK>LAWJK8@A[<dBSP���>LJK8@¤S69>^8@¤SJ�B�8@¤D6�6c�hI-6
bc8O6
R bc<dB18O6
BH8
�l6�4 CD4¬JiBD69:QP@b9J�PO8VohP94
J�Mj<�ohA[6(��4 ��¤#AWZ[6�BD698g:�<�>L?.AWBSC�AWP@P@YS6
P_BD<�ZW<dBDC�69>�JKISI�Z[\��!8@¤S6�IS>@<�µ�Z[6
M <�ek¤D<0:¦8O<�J�ZWZ[<hb9JK8O6�>LJK8O6X8O<�6
J�b�¤

<�eQJ�BHY#M_µ-69>_<�eQT�m�n o.A%RD69<�b�¤SJ�BSBD6
Z%P_PO<�J�P³8O<�<�IS8@A%MjA[²96�8@¤S6X<0o�69>LJ�ZWZ��HY#J�ZWA[8;\ AWP�µ.\ BD<�Mj6
J�BSP�P@<dZ[o�6
R

� �dr �S�:Ó �D�13��S�1~��¸4

���



��AWBSJ�Z%Z[\��d:=67MN6
BH8@A[<dBD6
RiAWBXG.6
bc8@AW<dBF�+¤D<�:�:QA[>@6
ZW6
P@Pf8O>LJ�BSPLMjAWP@P@AW<dB��dAWBjI�JK>@8@AWb9YSZWJK>�I�<dA%B18 �¸8O<K�¸I-<dAWBH8�ZWAWBS?.P��
b9J�BFµ-6^PO696
BUJ�P�8O>LJ�BSP@M�AWP@P@A[<dBX<�o�69>7J�TVm�n ZWA%BD?N:Q¤D69>@6�8@¤D6^Z[<dP@P@6
P�JK>@6^AWBSRSYSbc6
RXµ.\�8@AWMN6c�¸oKJK>@\hAWBDC�bL¤SJ�B#BD6
Z

AWMNI�J�A[>LMN6
BH8@P­>LJK8@¤S69>�8@¤SJ�BFbc<dBDC�6
P@8@A[<dB�4­�k¤.YSP�8@¤D67>L6
P@YSZ[8@P�<dB �!�¸TVm�n ¤SJ
o�6V>@6
ZW69o�J�BSbc6�8O<³8@¤SAWP�IS>@<�µ#Z[6
M J�P

:=6
ZWZ 4

·�ZW6
JK>LZ[\���8@¤D6
B��18;:=<�bc<dBSb9ZWY#P@A[<dBSP�b9J�BNµ-6�RD>LJ�:QB��1BD<�8f<dB#Z[\_el<�>fI#J�b@?�698�o.A%RD69<^µ#YD8�el<�>­8@¤D6�<�8@¤D69>�JKI#I#ZWAWb9J��
8@A[<dBSP=<�e¬TVm�n ohAWRD69<�J�P�:=6
ZWZ 	 �$A+�­ohAWRD69<�JKISI#ZWAWb9JK8@AW<dBSP­8@¤SJK8�JK>@6VJ
:�JK>@6^<�e!8@¤D6�b�¤SJ�BSBD6
Z-b�¤SJK>LJ�bc8O69>LAWP@8@AWb9P�:QAWZWZ
<dYD8OI-69>@el<�>LM 8@¤S<dPO6Q8@¤SJK8�JK>@6�BD<�8��DJ�BSR��$AWA �xe�696
RSµ#J�b@?j<�e¬b�¤SJ�BSBD6
Z�PO8@JK8O6^AWBDel<�>LMjJK8@A[<dB�J�P�:=6
ZWZ#J�P�BD69C�<�8@A%JK8@A[<dB
<�e�8O>LJ��XbVI#JK>�J�MN698O69>LPQJK>L6+6
P@PO6
BH8@AWJ�Z 4

·=<dB#P@AWRD69>LA%BDCjohAWRD69<F<�o�69>+8@¤S6³¢ BH8O69>LBD698��¬:=6NPO696�8@¤SJK8+ZWA[8O8@Z[6³el696
RDµ#J�b@?�AWPVJ
oKJ�AWZWJKµ#ZW6�4 �$�k¤SAWP�AWP�el<�>^C�<H<hR
>@6
J�PO<dB���P@AWB#bc6_AWB�M³YSZ[8@A%b9J�PO8@AWBDCjJKISI�ZWAWb9JK8@A[<dBSPk6
J�bL¤�YSPO69>76c�.I-69>LA[6
B#bc6
PQbc<dMNI#ZW698O6
Z[\URSA ´-69>@6
B187bL¤SJ�BSBS6
Z�bL¤#JK>O�
J�bc8O69>LAWP@8@AWb9P94 � � <0:�69o�69> ��ohAWRD69<�JKISI#ZWAWb9JK8@AW<dBSP�PLYSbL¤ J�P � o.A%b � � ��� ���1����RD<�J�B 6c�hbc6
ZWZW6
B18 � <�µ <�eQPLYDISI-<�>@8@AWBDC
8@¤D6_P@69>@o.A%bc6+µH\UMjJK?hAWBDCjJKI#IS>@<�IS>LA%JK8O6+bL¤D<dAWbc6
P�AWBF8@¤D6_o.AWRS69<�bc<.R#AWBDCjPO8O>LJK8O69C�\�4 �D<�>�6c�DJ�MNI#Z[6��#PLAWBSbc6^I#J�bL?�698
Z[<dP@P@6
P^JK>@6Nbc<dMjMN<dB�� � ohAWb � YSPO6
PVJ�B AWBH8O>LJKel>LJ�MN6��¬bc<dBSR#A[8@A[<dBSJ�Z!>@69I#Z[6
B#AWP@¤SMN6
BH87Mj698@¤D<.R���:QA[8@¤�e�>L6
�HYD6
BH8V>@6c�
el>@6
P@¤SAWBSC�<�e7J�Z%Z�8@¤D6UAWM�JKC�6iµ�Z[<.bL?.P
4 ��<�>@6�P@<�I#¤SAWPO8@A%b9JK8O6
R o�69>�P@A[<dBSP��­A%BSb9ZWYSRSA%BDCU8@¤D<dPO6Fµ#J�PO6
R <dB P@b9J�Z%JKµ#Z[6
bc<hRSAWBDC � �1��� �SJK>@6^µ-6
AWBSC³RD69o�6
ZW<�I�6
R¬4f¢£BiI#JK>@8@A%b9YSZWJK>��DAWBi>@6
bc6
A[o�69>@�;RD>LA[o�6
BUZWJ�\�69>@6
R�M³YSZ[8@AWb9J�P@8@AWBDC �h8@¤D6^ZWJ
\�69>L6
R
ohAWRD69<jPO8O>@6
J�M b9J�B�µ-6^PO8O>LA[I#I�6
Ri8O<ibc<dBSP@AWPO8�<�ex<dBSZ[\i8@¤D6+ohAWRD69<�>@6
P@<dZWYD8@A[<dBU8@¤#JK8kIS>@<0o.AWRS6
P�8@¤D6+µ-6
PO8k�.YSJ�ZWA[8g\

el<�>k8@¤D6+µ#J�B#RD:QAWRD8@¤X8@¤SJK8QA%PkJ
oKJ�AWZWJKµ#ZW6�8O<�8@¤D6_b9ZWA[6
BH894

¢ B C�6
BD69>�J�Z �!e$YD8@YD>L6No.AWRS69<�JKISI#ZWA%b9JK8@A[<dBSP^JK>@6iMN<�>@6XZ%A[?�6
Z[\�8O<�µ-6�P@YSb9bc6
P@P@elYSZ�A[e�8@¤S69\ JK>@6XJ�:=JK>@6X<�e�8@¤D6
bL¤#J�BSBD6
Z�bL¤#JK>LJ�bc8O69>LAWPO8@A%b9PjJ�BSR¶JK>@6�JKµ#ZW6i8O< YD8@AWZWA[²96iel696
RDµ#J�b@? AWBDel<�>LMjJK8@AW<dB µ-<�8@¤ 8O< MjJK8@b�¤(8@¤D6
AW>³<dYS8OI#YD8

>LJK8O6j8O<�8@¤D6�J
oKJ�AWZWJKµ�Z[6�>LJK8O6XAWB�8@¤S6jbL¤SJ�BSBS6
Z­YSP@AWBSCi6
B#bc<.RD69>_>LJK8O6�bc<dBH8O>@<dZ �!J�B#R 8O<�J�RSJKIS8_8@¤D6N>@<�µ#YSP@8@BD6
P@P
<�e�A[8@P_bc<hRD6
R�o.AWRS69<�µH\ AWBH8O6
ZWZWAWC�6
B18_Y#PO6j<�e�e�>�J�MN6j>@69el>@6
P@¤ J�BSR J�RSJKIS8@AWo�6�69>@>@<�>�IS>@<�8O6
bc8@A[<dB¬4i¢ B J�RSR#A[8@A[<dB��
ZWJ�\�69>@6
RUbc<.R#AWBDC�b9J�BFµ�6^YSP@6
RX8O<�IS>L<�ohAWRD6VJ�RSRSA[8@A[<dB#J�Z#>@6
PLAWZWA[6
BSbc67:Q¤D6
Bi8@¤D6^BD698g:�<�>@?FAWP�YSBSJKµ�Z[678O<�6
PO8@A%MjJK8O6

A[8@PV>LJK8O6XJ�b9b9YD>LJK8O6
Z[\�<�>+:Q¤S6
B A[8+¤SJ�P^YSBSJ�BH8@AWb9A[I�JK8O6
R RD6
MjJ�BSRSPVel<�>+µ#J�B#RD:QAWRD8@¤¬4_¢ B�I#JK>@8@AWb9YSZ%JK>��¬A[8+J�ZWZ[<0:QP
PO6
Z[6
bc8@AWo�6�P@¤D6
RSR#AWBDCi<�e�µ#AW8@PV:Q¤D6
B�8@¤D6�Z%AWBD?�b9JKI#J�b9AW8;\ AWPV6c�Dbc696
RD6
R�4j¢£8+AWP^BD<�8_PLYD>@IS>LA%P@AWBDC ��8@¤D6
B��¬8@¤#JK8+8@¤D6
##>LP@8_I#YDµ�ZWAWP@¤D6
R�:=<�>@?�bc<dB#P@AWRD69>LA%BDC�el696
RDµ#J�b@?�µ�698g:�696
B 8@¤S6iBD698g:�<�>L?�J�BSR 8@¤D6XohAWRD69<�PO\hPO8O6
M¨:QA[8@¤SA%B 8@¤D6

bc<dBH8O6c�.87<�ex6c�hI#ZWA%b9A[8�>�JK8O6_el696
RDµ#J�b@?UYSP@6
RUJjZWJ
\�69>L6
R�bc<hRD6
b
��Ó
3��¸4
�k¤S69>@6³JK>L6�P@8@AWZWZ�B.YSMN69>L<dYSPQ<�I-6
B�AWP@PLYD6
PQ8@¤#JK8�>L6
MjJ�AWB�8O<iµ-6³8@J�b@?hZ[6
R�el<�>VJiP@YSb9bc6
PLPOelY#Z!RD69I�Z[<�\hMN6
BH8�<�e

TVm=n ohAWRD69<D4(¢ B 8@¤D6�PO<dYS>Lbc6�bc<hRSAWBDC JK>@6
BSJ���RD6
P@I#A[8O6U8@¤D6Ue$J�bc8�8@¤SJK8XZWJ
\�69>@6
R®bc<.R#AWBDC ¤SJ�PNµ-696
B(P@8@YSRSA[6
R
AWB¶oKJK>LA[<dY#PNe�<�>�MjP��l6�4 CD4 M³YSZ[8@AW>@6
PO<dZWYD8@AW<dB���P@b9J�ZWJKµ�Z[6(�³el<�>iJ B.YSM�µ-69>j<�e^\�6
JK>LP���8@¤D69>L6�JK>@6�PO8@AWZWZ�bc<dBSbc69>�BSP
JKµ-<dYD87AW8@PQ6 �Xb9AW6
BSbc\U>@6
ZWJK8@A[o�6³8O<FP@AWBDCdZ[6�ZWJ
\�69>^bc<hRSAWBDCD4k� �Xb9A[6
BH8�MN698@¤S<.RSPQ8@¤SJK8�IS>@<�ohAWRD6³ZWJ
\�69>L6
R���Mj<�8@A[<dB

�1�



bc<dMNI-6
BSP@JK8O6
R�bc<hRSAWBDCiAWB�JiZ[<dP@PO\U6
BHo.AW>@<dBSMN6
BH8QJK>@6�J�ZWPO<iBD696
RD6
R�4 � 6�J�RDo�<hb9JK8O6N8@¤SJK8QohAWRD69<iPO\hPO8O6
MjP�YSPO6
el696
RDµ#J�b@? JKµ-<dYD8�8@¤D6�BD698g:�<�>L? 8O<�<�IS8@A%MjA[²96j8@¤D6
AW>+8O>LJ��Xb�µ#J�PO6
R <dB 8@¤SAWP+8@AWMN6c�¸oKJK>@\.A%BDC�AWBDel<�>LMjJK8@AW<dB J�BSR

PO8@JK8@AWb�>LJK8O6�bc<dBSPO8O>LJ�A%B18@P94��k¤.YSP��#µ-69el<�>@6_6
AW8@¤D69>^G.�¸T�m�n¹<�>_·��¸T�m�nwb9J�B�µ-6_6c´-6
bc8@A[o�6
Z[\�b9JK>@>�A[6
R�<dB�I#J�bL?�698

BD698g:�<�>@?hP��.J+MN6
J�BSPf8O<�bL¤D<.<dPO67JKI#IS>@<�IS>LA%JK8O6=8O>�J��XbkRD6
P@bc>�A[IS8O<�>fI#JK>LJ�Mj698O69>LP � �!��# ��� �#¤SJ�o.A%BDC^8@¤D6�µ#A[8@P@8O>@6
J�M
J�Z[>@6
J�RS\Fbc<dMjIS>@6
P@PO6
R�:QAWZWZ�µ-6+6
P@P@6
B18@AWJ�Z¸4=�k¤S6_PO6
Z[6
bc8@A[<dB�<�efbc<dBSPO8O>LJ�AWBH8@P7:�<dYSZ%R�AWRD6
J�ZWZW\�µ-6_RD>LAWo�6
BUµH\Fµ-<�8@¤

BD698g:�<�>@?hAWBDC�J�BSR ohAWRD69<�bc>�A[8O69>LAWJh4 �xA%BSJ�ZWZ[\��¬<dB�8@¤D6XBS698;:=<�>@?.A%BDC�P@AWRS6���e$YD>@8@¤D69>+6c�hI#Z[<�>�JK8@A[<dBSP+JK>@6X>@6
�.YSA[>@6
R
AWBH8O<�b9J�ZWZ�J�RSMjAWPLP@A[<dBjJ�BSRXBD698;:=<�>@?jMjJ�B#JKC�6
MN6
B18�AWPLP@YD6
Pf>@6
Z%JK8O6
R�8O<�8@¤D6Q8O>LJ�B#POI-<�>@8­<�e �!�¸T�m�n J�BSRU·��¸TVm�n

8O>LJ��XbK4

�i� �¬�!� �X"l,H�x{#, � ,.����� � �Q¤D6jJ�YD8@¤D<�>LP+:�<dYSZ%R ZWA[?�6�8@¤SJ�BD? ·�JK>LZ[<��!<�>LBSA%J�A � �^GS·wJ�B#R��7B#A[o�69>LP@A[8g\�<�e ��Z[<K�
>@6
BSbc6(��el<�>�C�6
BD69>LJK8@A%BDCN8@¤D6+n��;�wRSJK8@J�el<�>�8@¤D6+��AWP@P@AW<dBX¢ MNI-<dP@P@AWµ#Z[6QMN<0o.AW6���·�¤SA ����Y#J�B � P@Y�� �^GS· ��el<�>k¤SAWP
¤D6
Z[I :7A[8@¤�8@¤D6X·��¸TVm�n¦6c�hI-69>LAWMN6
BH8@P���J�BSR �1J�MN6
P � 4!GhBH\.RS69> �$�f���^� ��J�B#R 8@¤D6jJ�BD<dBH\.Mj<dYSP^>@69ohA[69:=69>LP
el<�>k8@¤D6
A[>QRS698@J�AWZ[6
RUbc<dMjMN6
BH8@P94

� � �
� �����	�f�­	

��Ó �%�¹4-Tf69>@µ#A[6
P@8���¥�4���AWBSBD<.< ��J�B#R�m�4-Tf<H698O6
B�� �O�k¤D6�AWMNI#J�bc8�<�e­8@¤D6��f�k� bc<dB#bc69IS8V<dB�ohAWRD69<ibc<.R#AWBDC � �
�������
	 �R��)��9	�����
 �,	,�O�"��)��\� � �	� �#o�<dZ¸4#���SISI¬44Ó
��3�~��*Ó
��~�3��¬��6
bK4(Ó
`�¡�¡.4

� 3(�³m�4���JKCdZ%JK>LAWP����³4x��BSJ�PO8@J�P@PLA[<dY��f�x4�G.6
B����³4 �+JK>LZWPLPO<dB���J�BSR �S4!nQ<�µSµ#AWBSP�� �O�x69>@el<�>LMjJ�BSbc6FMN<hRD6
ZWP+<�e
P@8@JK8@AWPO8@AWb9J�Z�M³YSZ[8@A[I�Z[6c�hA%BDC�AWB I#J�bL?�698jo.A%RD69< bc<dMjM�Y#BSAWb9JK8@A[<dBSP�� � ��������������)�� �y��)��\� � � � ��o�<dZ 4�~����
I#I¬4S¡�~����.¡��1~�� �1YSZ[\=Ó
`�¡�¡.4

� ~(�³�x4!G.6
B��-m�4¬��JKCdZWJK>LAWP��¬5_4¬n7A[?.Z%A ��J�B#R��³4¬��BSJ�PO8@J�P@PLA[<dY�� �O��<.RD6
Z%PVe�<�>^I#J�bL?�698�PO:7A[8@bL¤SA%BDC�<�e=o�JK>�AWJKµ#Z[6c�
µ�A[8 �¸>LJK8O6^ohAWRD69<jPO<dYD>�bc6
P�� � ��������	 �\��)��9	�����
 �7	
�O� ��)��\� � � � �So�<dZ 4����#ISI¬4S¡������.¡���`�� �dYSBD6�Ó
`�¡�`.4

� � �³�f�Q� �S<�>LYSM ��
�� � � ��	��0/�� 	�� � �������0)N��	�� � ��*0	 �-3 	
*�� !r*
�4�!�!��)#"%$N	��
�%�!�-)'& �)(�4��­>@6
BH8@AWbc6c� � J�ZWZ �4Ó
`�`�~.4

� �(�³n_4 �dJ�A%B���G-4 �+J�Z[\dJ�BSJK>�J�MjJ�B��dG�4 �SJ�¤SM�\��dn+4K��<�\dJ�Z �dJ�B#R�G�4 �£·�4��+AWM � �LG.<dYD>Lbc6­µ-6
¤SJ�o.AW<�>�el<�>!�f�k� ��m�n

8O>�J��Xb_MjJ�B#JKC�6
MN6
B18 	k��B�6c�hI#ZWJ�B#J�B18@A[<dB�� � �������*�\� � � � )N�!*0�-�!�!�-) � � ��1��,+���)S	$��o�<dZ 4�~�� �-ISI¬4#�Kr,�.�d���
57<�o�4¿Ó
`�`��.4

� �(�³� 4 � J�MjRSANJ�BSR �S4 �p4+nQ<�µ-69>@8@P�� �LE�<HG¹CdY#JK>LJ�B18g\we�<�>�PL¤SJKI-6
Rpµ�A[8�>LJK8O6(ohAWRD69< bc<dBSBD6
bc8@A[<dB#P AWB

µ#>@<dJ�RDµ#J�BSR�BD698;:=<�>@?hP�� ��AWB.-s�7��* � � � �0)+�!�����\�-) � � ��) � �$�F�!� �Y	,�-�!�/��	�� � �����;��)'10" � ����	��21 354 �*�$��A[²
Yh�
� JK?KJ�MjJK8@P@Y�� �dJKI�J�B �"��±Vbc894(Ó
`�`��.4

�1�



� � �³� 4 � J�MjRSA � �D4��¹4!nQ<�µ-69>@8@P��!J�B#R �x4!nk<dZ%AWB�� �On7JK8O6Xbc<dBH8O>@<dZ­el<�>_TVm�n ohAWRD69<�bc<hRD69>LP�AWB µS>L<dJ�RDµ#J�BSR

BS698;:=<�>@?.P�� � ������� 	 �\��)��9	���� 
x�7	
�O� �.) �\� � � � �So�<dZ 4(Ó
����ISI¬4�Ó9rK�dr,�*Ó9rd�OÓ �¬�7YSCD4(Ó
`�`d�H4

� ¡(���O�f�Q�]e�<�>LY#M 8O>LJ��Xb­M�J�BSJKC�6
MN6
BH8!POI-6
b9A&#�b9JK8@AW<dB^o�69>LP@A[<dB+�D4 r�� � 
�� ��� ���%� ���9� � /�� � /�( (04�� � (5(5(��h�7IS>LAWZ
Ó
`�`��.4

� `(� ��4 � J�BDC �¬E³4 � �=4��-¤.Y��SJ�BSR�¥­4�Gh¤#J
:�� �O��J��DAWMjJ�ZWZ[\FP@MN<.<�8@¤�A%MjJKC�6+>@6
bc<0o�69>@\�AWBF8O>LJ�B#POe�<�>�M bc<.R#AWBDC � �
������� � �7��) � �R��) �\� � � � �#o�<dZ 4S�:Ó �#ISI¬44Ó
�������*Ó
���OÓ ��±Vbc894¿Ó
`�`�~.4

��Ó9r��NE�4��-¤.Y�J�BSR �³4�� J�BDC � �O�­>@>@<�>=bc<dB18O>L<dZ�J�BSRXbc<dBSbc6
J�ZWMN6
BH8=e�<�>�o.AWRS69<_bc<dMjM³YSBSAWb9JK8@A[<dB#P�� � -�����*0	
	
����)'1��
� � ��#$	 ������� � �dY#Z 4�Ó
`�`d�H4�GhYSµ#MjA[8O8O6
R�4

��Ó½Ó �N��4 �+JK>�ZWP@PO<dBXJ�BSRF��4.Tf698O8O69>LZWA � �O��J�b@?�698kohAWRD69<�J�BSRiA[8@P=AWB18O69C�>�JK8@A[<dBXA%B18O<³8@¤D6VBD698;:=<�>@?XJK>�bL¤SA[8O6
bc8@YS>@6�� �
�������
	 �R��)��9	�����
 �,	,�O�"��)��\� � �	� �#o�<dZ¸4����SISI¬4��K~�`��h�K�OÓ � �dY#BD60Ó
`�¡�`.4

��Ó
3(�³� 4 �¹4��VJK>@>L698O87J�BSRU� 4STf698O8O69>LZWA � ����<dAWBH8QPO<dYS>Lbc6 ��bL¤SJ�B#BD6
Z�bc<hRSAWBDC�<�efPO8@JK8@AWP@8@AWb9J�ZWZ[\iM�YSZW8@A[I#Z[6c�h6
Ri>@6
J�Z
8@A%MN6+PO69>@ohAWbc6
P�<dBUI�J�b@?�6987BS698;:=<�>@?.P�� � �������	� 
 � � �����-) � �J�-)/��	�� � �-� �O�.)'1 �So�<dZ 4(Ó �#ISI¬4#�8Ó��.¡Kr�� �S69µ¬4
Ó
`�`�~.4

��Ó
~(�³��4Hn_41nk6
AWµ#MjJ�BjJ�BSRXm�4h�³4 � J�PO?�6
Z%Z � �L·=<dB#PO8O>LJ�AWBH8@P­<dBXo�JK>�AWJKµ#Z[6�µ#AW8 �¸>LJK8O6kohAWRD69<+el<�>=�f�Q� BD698;:=<�>@?hP�� �
������� � �7��) � �R��) ��
 � � ���"���
��	,� ��	,*�# � �So�<dZ 4�3��SI#I¬4#~��OÓ��.~d�K3�����6
bK4
Ó
`�`�3.4

��Óc� �³��4!n_4!nQ6
A[µ#MjJ�B J�B#R ��4 �¹4!m=69>@C�69>�� �O�!>LJ��XbXRD6
P@bc>LAWIS8O<�>LP+el<�>_TVm�n o.AWRS69<�8O6
Z[6
bc<dBDel69>@6
BSb9A%BDC�<0o�69>

�f�Q�¨BS698;:=<�>@?.P�� � �������	� 
 � � ������)�� �R�-)/��	�� � �-� �O�.)'1 �So�<dZ 4�~��#ISI¬4#~�3�`��.~�~�`�� �dYSBD6�Ó
`�`��.4

��Ó
�(�N·V4 ���³4 � P@Y�����4�±�>@8O69CdJ���J�BSR ��4­n+4fnk6
A[µ�MjJ�B�� ���d<dAWB18NPO6
ZW6
bc8@A[<dB¶<�e7P@<dYD>Lbc6�J�BSR bL¤#J�BSBD6
Z�>LJK8O6Uel<�>
TVm�n ohAWRD69<N8O>LJ�B#P@MjAWP@PLA[<dBFYSBSRD69>��f�k�¨I-<dZWAWb9AWBSC³bc<dBSP@8O>LJ�AWBH8@P�� � �������
	 �\��) �9	���� 
 �,	,��� �.)��\� � � � "
�43 	,*��!��� �
�
�%�N	 ��)�
^	
����/ �p� �Y	 $ �!��	
� �9	��%���
*0	��Y��) � �$���!� �Y	,���
� ��	�� � ������� �fo�<dZ 4 Ó
���fI#I¬4 Ó9rLÓ
���*Ó9rd3�¡��
��YDCD4(Ó
`�`d�H4

��Ó
�(�
�S4�GhJ�ZW6
¤SA ����4 �;¥­4���¤SJ�BDC � �D4 �+YS>@<dPO6���J�BSR �³4x��<0:QP@Z[69\�� �LGhYDI#I�<�>L8@AWBDC�PO8O<�>@6
R ohAWRD69< 	³>@6
RSYSb9AWBSCU>LJK8O6
oKJK>LAWJKµ�AWZWA[8g\�J�BSR 6
B#Rh�¸8O<K�¸6
BSR >@6
PO<dYD>Lbc6�>@6
�HY#A[>@6
MN6
BH8@P+8@¤D>L<dYDCd¤ <�IS8@AWM�J�Z­P@MN<.<�8@¤SAWBDC � ��AWB.
 � � �+�F14/

�Y	��!�0�
*�� �\��) � 	��,	�)+*%	Y��) � 	,���0�$�7	 �Y	�)N� �-)+� � ����	�����)'1 � � �\� � 3+� ��	�� �N O����	 ���"�-ISI¬4-3�3�3��.3�~OÓ �!��J
\
Ó
`�`��.4

�H�



��Ó�� �%�¹4�G�4��!J�B��¬5_4��VYD<dBDC �¬J�BSR �S4-��>LAWBSbc6
B����O� bc<dMNI#JK>LAWP@<dB�P@8@YSRD\�<�e�o�JK>LA%JKµ#Z[6³µ#A[8�>LJK8O6�o�69>LP@YSP�#S�h6
R
µ�A[8j>LJK8O6�o.A%RD69< 8O>LJ�BSPLMjAWP@P@AW<dB�� � AWB 
 � ���!���������!��) � �7���4���
��)+� � � �!�C*�#���)'1 ��)S�.�9	��%���
*0	��/�N � 3$�O�0��� �	�
I#I¬4�Ó
~����*Óc�:Ó �³Ó
`�`OÓK4

��Ó
¡(�
�S4¬m=69>LJ�B���n_4!Gh¤D69>LMjJ�B��¬��4xG-4-�xJ��.�HY��!J�BSR �¹4���AWZ%ZWAWBDC�69>�� �O¥�<dBDCU>LJ�BDC�6�RS69I�6
B#RD6
BSbc6NAWB�o�JK>�AWJKµ#Z[6
µ�A[8�>LJK8O6�ohAWRD69<_8O>�J��Xb � � ������� � �7��) ���4*��!�
��) � ��) �\� � � � )N�!*0�-�!�!�-) �"�Do�<dZ 4.�1~��DISI¬4*Ó
�������*Ó
�d�K`�� �D69µ#>LYh�
JK>L\ ����JK>LbL¤ ���QIS>�AWZ6Ó
`�`��.4

��Ó
`(�
�S4���A[8@bL¤D6
Z%Z � �¹40�x6
BSBD69µ�JK?�69>��1·�4
�k4��D<�C�C �dJ�BSR+�³4 �S4�¥¬60�^J�ZWZ � � -���� $ �
��	,�%�\� � 3+�,	%�0�0�
��) �+�C��)+�4�-���K4
5769: �­<�>@? 	�·�¤SJKI#MjJ�BUJ�BSR � J�ZWZ �'Ó
`�`d�H4

� 3Kr���¢'4��VJ�Z[CdAWb�J�BSR �=4��_4k�!<�µ#JKCdA � �O��bc<dB#PO8@J�B18��.YSJ�ZWAW8;\}�������7�cÓ�o.A%RD69< 6
BSbc<.R#AWBDC P@bL¤D6
Mj6 J�BSR A[8@P
8O>�J��XbVbL¤SJK>LJ�bc8O69>�A[²
JK8@A[<dB�� �jA%B��0)N��	��0)S�-�!�!�-)+��� -��!*��!�$�7	 �\������)'1 �N � 3 �O�0��� � � �$��6
Z[µ-<dYD>�BD6��.��YSPO8O>�J�ZWAWJ �"�
I#I¬4�Ó9rd���*Ó½Ó9r��-��JK>Lb�¤�Ó
`�`��.4

� 3OÓ �³� 4Kn+4���AWbL?�69>LAWBDC�J�BSR �D4 �=4��7>LBD<dZWR�� �O�(I�69>�bc69IS8@YSJ�ZWZ[\V6 �Xb9AW6
B18�TVm=n >�JK8O6�bc<dBH8O>@<dZDJ�Z[C�<�>�A[8@¤SM � � �������
���7��) ����*��!�
��) � �-) ��� ��1 	 -s�7��*0	��
�%�.)'1 �#o�<dZ 4�~��SISI¬4S��3d�2�.��~�3���G.69IS8O6
M�µ-69>�Ó
`�`��D4

� 3�3(�³�x4 �S4Do�J�B�RD69>Q��6969>��#n_4#¥­4S¥!JKC�6
BSRSA �O? �SJ�B#R �D4Sm�A[6
MN<dB#R�� �O¥¬<hb9J�Z�J�RSJKI#8@A[o�6+8@¤D>@6
PL¤D<dZWRSAWBSC�8O<j>L6
RSYSbc6
8@¤S6jµ#A[8O>LJK8O6jA%B bc<dBSPO8@J�BH8��.YSJ�ZWA[8g\������=� bc<.R#AWBDC � ��A%B �0)N��	��%)+�-�!�
��)+��� -s�
*��!�$�,	 �\�����.) 1��N � 3$�O�0��� �	�
�$��6
Z[µ-<dYD>LBS6��h��YSPO8O>�J�ZWAWJ �"�DISI¬44Ó½Ó��2�*Ó
3OÓ �-��JK>LbL¤iÓ
`�`��.4

� 3�~(�³��4�±�>L8O69CdJ��#��4 �p4��^JK>@>@698O8���J�B#R���4#Tf698O8O69>LZWA � �O�!<�:�JK>LR�� <dA%B18�<�IS8@A%MjA[²
JK8@A[<dBF<�e�TVm=npohAWRD69<jbc<hRSAWBDC

J�B#R}I#J�bL?�698�BD698;:=<�>@?®8O>LJ��Xb�bc<dB18O>L<dZ � �}AWB -s�7��* � � � ��#$	 44��#�-^��* �-	���$ �
��	,��� ��� �;�
# �%3 ���$m�69>�ZWAWB �"�
��JK>Lb�¤�Ó
`�`�~.4

� 3�� �
�S4fG-4x�xYD>LBD69> � �O5769: RSA[>L6
bc8@A[<dBSP³AWB bc<dM�M�YSB#AWb9JK8@A[<dBSP �l<�>N:Q¤SA%bL¤ :=J�\�8O<�8@¤D6UAWBDel<�>LMjJK8@A[<dB JKC�6 ���"� �
������� �\� � � � ) � � ��1 � �Do�<dZ 4�3�� �SISI�4#¡��*Ó
���-±Vbc8O<�µ-69>�Ó
`�¡��.4

� 3��(�N��4h5�A[6
PO8O69C�C�6�� �O�Q¤D6�ZW6
JK?H\Xµ#YSb@?�698�I-<dZWAWb9A%BDC_MN698@¤D<hRiAWB�8@¤S6VJK8@M]BD698g:�<�>L? � � �0)+� ��	 ���$�0)S��� � ��� �F14���C���
�-)+�%
 )+���(�,1 �\� � � �$)��
*
�-�!�
��)'�N O�%��	 ���"�#o�<dZ¸4�3��SISI¬4�Ó
¡d�2�*Ó
`d���HÓ
`�`Krh4

� 3��(�³��4#��Z[69e�8@¤S69>LAWJ�RSAWP=J�BSR��³4#��BSJ�PO8@J�PLP@A[<dY�� �L·=<dB#PO8O>LJ�AWBD6
R�J�BSRFC�6
BD69>LJ�Z!RD\.B#J�MjAWb�>LJK8O6_P@¤#JKI#AWBDC�<�e�bc<dM��
I#>@6
P@PO6
R�R#A[CdA[8@J�Z-ohAWRD69< � �jAWB -�����*0	
	
����)'1���"��4)S� ������� �0)N��	��0)S�-�!�!�-)+��� �\��) � 	��,	�)+*%	���) ��� ��1'	 -�����*0	%�0�0/

��)'1 � � � J�P@¤SAWBDC�8O<dB��#�+· �"�SISI¬4D¢L¢@¢�4a~�`����.~�`�`���±Vbc8O<�µ-69>�Ó
`�`��.4

�1¡



� 3d� �
�S4 � �D4d·�¤D6
B�J�BSR��³4 �¹4�¥!AWB�� �L±�IS8@AWMjJ�Z1µ#A[8xJ�ZWZ[<hb9JK8@A[<dB_el<�>�bc<.RSA%BDCQohAWRD69<�P@A[CdBSJ�Z1<�o�69>­�f�k� BD698;:=<�>@?hP�� �
�������
	 � 
%� �S�7YSCD4(Ó
`�`d�H4

� 3�¡(�%�¹4-��A%BDC � ���d<dAWB1876
BSbc<hRD69>�J�B#R�bL¤#J�BSBD6
Z!>LJK8O6�bc<dBH8O>@<dZx<�efT�m�nwohAWRD69<j<0o�69>+�f�k� BD698g:�<�>@?hP�� � �������
���7��) ����*��!�
��) � �-)��L���7*��$����� �-)+� �N O�%��	 � � � ��� $ �
��	,� �S	,*�#')+���(�,1- ��o�<dZ 4����SISI�4D3������.3d�K¡����7IS>LAWZ³Ó
`�`d�H4

� 3�`(�³��41±�>@8O69CdJ�� �N4�nQJ�Mjb�¤SJ�BSRD>LJ�B��dJ�BSRN��4KTf698O8O69>LZ%A � �L±�IS8@A%MjJ�Z.8O>@6
ZWZWAWPO�¸µ#J�PO6
R�µ#Yh´-69>@6
R�bc<dMNIS>@6
P@PLA[<dBNJ�BSR
e$J�PO8QJKI#IS>@<
�DAWMjJK8@AW<dB�� � ������� �����-) � �r��) ������1'	 -s�7��* � ��o�<dZ 4#~��SISI¬4#3����1�dr�� �dJ�B¬44Ó
`�`��D4

� ~Kr��³�³4K��4K¥�Y#b9J�B18O<dBSA �K� 4 �=4�576
YD8@P��dJ�BSR³��4�n_40nk6
AWµ#MjJ�B��
�O�!>LJ��Xb=MN<.RS6
ZWP¬el<�>�o�JK>LA%JKµ#Z[6c�¸µ#A[8 �¸>�JK8O6�ohAWRD69< � �
��������� 
%� � � �7��) ���4*��!�
��) ����) � 	�� � ��� �O�.) 1��So�<dZ 4�3��SISI¬4�Ó��K���*Ó
¡Kr����QI#>LAWZ³Ó
`�`��D4

� ~OÓ �³m�4-Tf<.698O6
B�� �=4-T�4�RD69>^��YS8O8O6
B��¬J�BSR���4�¥!J�MN<�8O6�� �O�­>L69o�6
B18@A[o�6NI-<dZWA%b9AWBDC�AWB�ohAWRD69<Fbc<.RS6
b9PVe�<�>^�f�k�
BS698;:=<�>@?.P�� ��AWB � ���$�%��# �0)N��	��0)S�-�!�!�-)+��� � �������
#$�03 ��) -^�4* �-	�� $ �!�'	,� �SI#I¬4#��ÓK4¶Ó��h��ÓK4a���HÓ
`�`OÓK4

� ~�3(�³�x4�G.?�6
ZWZW\��-� 4�GhbL¤H:�JK>@8O²���J�BSR G�4��VA �hAW8�� �O� ¤SAWPO8O<�C�>�J�M��¸µ#J�PO6
R�MN<hRD6
Z!e�<�>^ohAWRD69<i8O>LJ��Xb³µ-6
¤SJ
ohA[<�>VAWB

J�B�JK8@M©M³YSZ[8@A[I#ZW6c�.69>�� � �������	� 
%� � ���7��) � �r��) � 	�� � �����;��)'1��So�<dZ¸44Ó �SISI¬4D���1���1�1��`�����YDCD44Ó
`�`�~.4

� ~�~(� � 4 � 6969?�6�� �O� 8O>LJ��ib'�;bc<dB18O>@<dZ�J�ZWC�<�>LA[8@¤SM¦e�<�>��f�k� BD698g:�<�>L?.P�� � ������� �����-) � �z��) �L�.�7* �L��)+� �+ ;� � � ���
$ �
��	,� �S	,*�# � �So�<dZ¸4�~��SISI¬4�Ó
¡�3��*Ó
¡�`�� �dY#B�4�Ó
`�`�~.4

� ~�� �³��41±�>@8O69CdJ��1� 4 �p4H�^JK>@>@698O8��1J�BSR�� 4�Tf698O8O69>LZWA � �On7JK8O6kbc<dBSPO8O>LJ�A%B18@P�el<�>fo.A%RD69<78O>�J�BSP@MjAWPLP@A[<dB+<0o�69>��f�k�
BS698;:=<�>@?.P_µ#J�PO6
R�<dB �O<dAWB18+P@<dYD>Lbc6 ��BD698g:�<�>@? bc>LA[8O69>LAWJ�� �'
 )�)+�-�(	�� ��	%��� �	�� �	�*
� � � �$)��!*0�-�!�
��) �"�fo�<dZ¸4!�Kr��
I#I¬4S�Krd~��.�OÓ
��� �1YSZ 4 �;��YDCD44Ó
`�`��.4

� ~��(�³� 4 �+¤SJ�BSPLJK>LA �h�_4 �dJ�Z%J�ZWA �h�k4D�VYDµ-<dAWP��hJ�BSRU�x4h��69>LMN6
Z%PO8O6
AWB�� �O¥¬<0: µ#A[8 �¸>LJK8O6^ohAWRD69<³8O>LJ�BSPLMjAWP@P@AW<dB�<0o�69>
e$J�RSAWBSCjbL¤SJ�BSBS6
ZWP�el<�>Q:QA[>L6
Z[6
P@P�MjAWbc>L<.bc6
ZWZ%YSZWJK>�PO\hPO8O6
MjP�� ���������*�����-) � �r��) �L�.�7* �R��)+� �N O� � � �-� $ �
��	
�
�S	,*�# � �SISI¬4�Ó��*Ó½Ó � �D69µ¬4(Ó
`�`��.4

� ~��(�N·V4 ���³4 � P@Y�����4=±�>L8O69CdJ��QJ�BSR}� 4 �+¤#J�BSP@JK>LA � �OnQJK8O6�bc<dBH8O>@<dZQel<�>�>L<�µ#YSPO8johAWRD69<�8O>LJ�BSP@MjA%P@P@A[<dB <0o�69>
:7A[>@6
Z[6
P@P�b�¤SJ�BSBD6
ZWP�� �_AWB -�����* � � � $ �.�0�������\� � � �p��)+� ��� ��1'	 -�����* � " $ � ��- 1 3���� �¸GhJ�B �d<dPO6��h·�� �"���S69µ¬4
Ó
`�`d�H4

� ~d� � � 4��+J�BSJK?hAWJ��d�x4d�x4K��AWP@¤S>LJ��dJ�BSR��_4�n_4KnQ6
A[µ#MjJ�B�� �O�7BNJ�RSJKI#8@A[o�6�bc<dBDC�6
PO8@A[<dBNbc<dBH8O>@<dZSP@b�¤D6
MN6�el<�>�>@6
J�Z
8@A%MN6�I#J�b@?�698�o.AWRS69<i8O>�J�BSPOI-<�>@8�� � �������	� 
%� � �����-) ���4*��!�!�-) � ��) � 	�� � �����;��)'1��!o�<dZ 4�~���ISI�4��d�8Ó��.��¡�3��
��6
bK4
Ó
`�`��.4

�1`



� ~�¡(�N·V4 � <�>LBD6�J�BSR®��4�n+4�nk6
A[µ#M�J�B�� �O�7RSJKI#8@JK8@A[<dB�8O< bc6
Z%Z7Z[<dPLP�AWB�J 30�;Z%J
\�69>UohAWRD69< bc<hRD6
b�e�<�>F�f�k�
BS698;:=<�>@?.P�� �NAWB�� 3530& �0)N��	��%)+�-�!�
��)+��� -s�
*��!�$�7	 �\������)'1 �N � 3$�O�0��� �	� �$¥�J�YSPLJ�BSBD6��SG.:QA[8O²969>LZ%J�BSR �"�H��JK>Lb�¤
Ó
`�`�~.4

� ~�`(�³� 4�� J�RSJ�� �LG.6
Z[6
bc8@AWo�6^>@6
bc<�o�69>@\i<�e�ohAWRD69<³I#J�bL?�698kZ[<dP@P�YSP@AWBSC_69>@>@<�>kbc<dB#bc6
J�ZWMN6
BH8�� � ������� 	$�-� �%)+��� �-)
�@	��i	,*���	
�%
 �7	
�O�"��) �\� � � �$)��
*
�-�!�
��) � ��o�<dZ¸4����SISI¬4S¡Kr1�2�.¡OÓc� � �dY#BD6�Ó
`�¡�`.4

� �dr��N��4 �+696
P@MjJ�BUJ�BSRU�³4D��ZWA%J�P�� �O��BSJ�Z[\hP@AWP=<�e � <dAWBH8�µ#A[8 �¸>LJK8O6^bc<dBH8O>@<dZ¬AWBiM³YSZ[8@A �¸IS>L<�C�>LJ�M]AWMjJKC�6^bc<.R#AWBDC � �
A%B�� - ��� $ ���%� �-���\� � � � )N�!*0�-�!�!�-) � ��)S�
��� ��1 	 -s�7��*0	��
�%�.)'1 �O����� � & (����#ISI�44Ó
`Krd���*Ó
`OÓ����6Ó
`�`��D4

� �:Ó �³m�4��³4 � J�PO?�6
Z%Z�J�BSR(��4­n+4­nk6
AWµ#MjJ�B�� �O��YSZ[8@AWI#Z[6c�DAWBDC�<�e�oKJK>LAWJKµ#Z[6F>LJK8O6U6
B#bc<.RD6
R}PO8O>@6
J�MjP�� � �������
���7��) ����*��!�
��) �"��) �L����*�� �!���x�-)+� �N O�%��	 ��� � ��� $ �
��	,�/�S	,*�#�)+���(�,1- �Do�<dZ 4H� �HI#I¬4d�:Ó��2�1�13�� �#��YDCdYSPO8)Ó
`�`��D4

� �13(�³� 4Dm�J�ZWJK?H>�AWP@¤SBSJ�BiJ�BSRFn+4S·=<d¤D6
B�� �L�^Z[<�µ#J�Z�<�IS8@AWMjAW²
JK8@A[<dBi<�e�M�Y#Z[8@A[I#Z[6c�h6
RjohAWRD69<�6
BSbc<hRD69>LP�� �³A%B -�����*
�0)+��	��%)+�-�!�
��)+��� �\��) � 	��,	�)+*%	 ��) ��� ��1'	 -�����*%	%�0�0��)'1�� �¸GhJ�B18@JXm�JK>@µ#JK>LJ���·�� �"��±Vbc8�Ó
`�`d�H4

� �1~(�³�³4��^4 � <dJ�BDCFJ�BSR �S4-G�4STVA[8O8O69>�� �O��YSZ[8@A[I#ZW6c�hAWBSC³TVm�n¹o.AWRS69<XPO6
�.YD6
BSbc6
P7<dB18O<FJi·�m=nwb�¤SJ�BSBD6
Z�:QA[8@¤

ZW6c�hAWbc<�C�>�JKI#¤SAWbF<�IS8@A%MjA[²
JK8@A[<dB�� � AWB -�����* �0)+��	��%)+�-�!�
��)+���%�\��) � 	��,	�)+*%	 ��) ������1'	 -s�7��*%	%�
�%�.) 1�� �¸GhJ�BH8@J
m�JK>@µ�JK>LJ���·�� �"��±Vbc8FÓ
`�`d�H4

� ��� �NG-4.��b�·�J�BSBD6^J�BSRiT³4 �dJ�bc<�µ#PO<dB�� �����	��
�J )�6c�hA[µ�Z[6Qel>LJ�MN69:=<�>@?jel<�>�I#J�b@?�698kohAWRD69< � ��AWB -s�7��* �\� � 
%� �
� �$���!� �Y	,���
��1 354 � �¸GDJ�B �D>LJ�BSb9A%P@bc< �-·�� �"�DISI¬4#�OÓ½Ó��.��3�3���57<�o�Ó
`�`��.4

� �1�(�NG-4#��b�·�J�BSBD6���� 4#Tf698O8O69>�ZWA ��J�B#R�T³4 �dJ�bc<�µ#P@<dB����O¥�<�:��;bc<dMjI#Z[6c�DA[8;\UohAWRD69<�bc<hRSAWBSCNe�<�>7>@6
bc6
A[o�69>O�;RD>�A[o�6
B
Z%J
\�69>@6
R�M�YSZW8@AWb9J�PO8�� � ��������	$���$�%)+���z��)��9	��i	,*���	,�%
 �,	,�O�"��)��\� � ���$)��
*
�4�!�!��)��"�-�7YDCdY#PO8FÓ
`�`d�H4

� �1�(�³� 4���>@<dPLPOCdZWJ�YSPO69> �SG-4 �^6
P@¤SJ�o �SJ�BSRU�³4S�kP@6�� �Onk·�m�n 	#�wGDAWMNI#Z[6�J�BSRU� �ib9A[6
B18QG.69>Lo.AWbc6Vel<�>k��Y#Z[8@A[I#Z[6

�QAWMN6c�£Ghb9J�Z[6+�!>LJ��Xb �����­>@<hbc696
RSAWBDCdP�<�e�8@¤D6��Q·�� Gh¢O�+·Q±V��� � `��X·�<dBDe�69>L6
BSbc6���G.69IS894(Ó
`�`��.4

� �H� �³�³4�� >L69C�6����Q4 �+BSAWCd¤18@Z[\�� � 4 ��¤SJ�BDC ��J�BSR �D4�¥!A[69µ-6
¤D69>@>�� �O��698O69>LMjA%BSAWPO8@AWb ��6
ZWJ�\ m�<dY#BSRSP¶el<�>

TVm�n]T�A%RD69<�A%B ��J�b@?�698FG.:QA[8@b�¤SAWBDC�57698;:=<�>@?hP 	 �SYSBSRSJ�Mj6
B18@J�Z�¥�A%MjA[8@P_J�B#R ��>LJ�bc8@AWb9J�Z���>�J�RD6c�£±7´�P ���
��������� 
%� � � �7��) ���4*��!�
��) ����) � 	�� � ��� �O�.) 1��SISI�4#~���30�g~���3�� �1YSBD6�Ó
`�`��.4

� �1¡(�³��4H��Z[:�J�ZWAWR��dJ�BSRX�³4H��A[8O>LJ�� �O�­´�6
bc8@AWo�6�m�J�BSRD:7AWRD8@¤N<�e!��6
BS69>LJ�Z#��JK>@?�<�ohAWJ�BUG.<dYD>Lbc6
P�J�BSR���RSMjA%P@P@A[<dB
·�<dB18O>@<dZH<�e � A[Cd¤�GhI�696
R�5Q698g:�<�>L?.P ��� ��������� 
%� � �����-) ���4*��!�!�-) � ��) ��	�� � �����;��)'1 ��I#I¬4�~�3�`0�g~��1~���Ó
`�`�~.4

�Kr



� �1`(�³��4h��Z[:�J�ZWAWR��H��4 � 69\.M�J�B��.�+4HT³4.¥!JK?.PL¤SMjJ�B��h�³4.��A[8O>LJ��DJ�BSRi�_4�� 6
AWP@P�� � �#YSBSRSJ�MN6
BH8@J�Z-m=<dYSBSRSP=J�BSR
�7ISIS>L<
�DAWMjJK8@A[<dBSP+e�<�>��f�k� ��YSZ[8@A[I#ZW6c�.69>LPV:7A[8@¤��7ISI#ZWA%b9JK8@A[<dBSPV8O<�T�AWRS69<���6
ZW6
bc<dBDe�69>L6
BSb9AWBDC ��� �������
	 ���$�%)+��� �-) �@	��i	,*���	
� 
 �,	,�O�2��) �\� � ���$)��
*
�4�!�!��)�� � �-3 	,*��!�-� �
�
�%�N	 ��) � �$)+�4� �Y	�)N�C��� 
 ������)+*%	%� ��)

��	�� � �-� �O�.)'1 �SISI¬4�Ó9r�rK�K�cÓ9rLÓ
���¬��YDCdYSPO8FÓ
`�`��.4

� �Kr��³��4h��Z[:�J�ZWAWR��.�³4.��A[8O>LJ��DJ�BSR � 4�� 6
BH8;:=<�>@8@¤�� �O� 5Q69: �7ISIS>@<dJ�b�¤ie�<�>���ZWZ[<hb9JK8@AWBDC�m�Yh´-69>LP=J�BSRFm�J�BSRh�

:7AWRD8@¤³8O< � 698O69>L<�C�6
BD69<dYSP=nk69CdYSZWJK8O6
R���>LJ��ib�AWBNJ�BN�f�k� 5Q<hRD6�� � ������� 	 ���@	��i	,*�� 
 �,	,�O� � � �\� � ���$/

)N�!*0�-�!�!�-) � � �43 	,*��!��� �
�
�%�N	���) � �$)+��� �Y	�)N�C��� 
 ���O�-)+*0	��R�.) ��	�� � �����;��)'1 �0Tf<dZ 4fÓ
~��K57<D40����ISI¬4�Ó½Ó½Ó
�0�cÓ½Ó
3d���
��YDCdYSP@8��4Ó
`�`��.4

� �OÓ �³� 4¬�VJK>@>@698O8��-J�BSR��p4���A%ZWZWAWBDC�69> � �O�7BSJ�ZW\.P@A%P��#MN<hRD6
ZWAWBSC�J�BSR�C�6
BS69>LJK8@A[<dB�<�e�PO6
Z[e��;P@AWMjA%ZWJK>�T�m�n¹ohAWRD69<

8O>�J��Xb ���#�­>L<.bc696
RSA%BDCdP�<�ef�Q·�� G.¢O�_·k±V��� Ó
`�`�� �-�7YSCdYSPO8��4Ó
`�`��D4

� ��3(� � 4 �+J�BSJK?hAWJ����x4��x4���A%P@¤D>LJ��=J�BSR¶�_4�n+4­nk6
AWµ#MjJ�B�� �O�7B(��RSJKIS8@AWo�6�·=<dBDC�6
PO8@AW<dB®·=<dBH8O>@<dZ7Ghb�¤D6
MN6
el<�>QnQ6
J�Z �;�kAWMN6+��J�bL?�6987TVAWRD69<��!>LJ�BSP@I�<�>L8 ���S�­>@<hbc696
RSAWBDCdPk<�e!8@¤D6��Q·�� G.¢O�_·k±V��� � `�~i·=<dBDel69>@6
BSbc6��
Gh69IS8944Ó
`�`�~.4

� ��~(� � 4 �+J�BSJK?hAWJ��¬�x4¬�x4¬��AWPL¤D>LJ���J�BSR��_4¬nQ6
A[µ#MjJ�B¬4+�xJ�bL?�698_TVAWRD69<U�!>LJ�BSPOI-<�>@8VAWB���8@M 57698;:=<�>@?.P+:QA[8@¤

GDAWBDCdZ[6c�;m�A[8 �D696
RDµ#J�bL?�4}¢£B -�����*%	
	
���.) 1�� � � ��#$	/�N� � ��# �0)N��	��0)+�4�!�!��)S��� � �������0# �03 ��) -^�4* �-	�� $ �
��	
� �
�x<�>@8@Z%J�BSR���±�>@69C�<dB���G.69IS8O6
M�µ-69>FÓ
`�`��D4

� ��� �³�³4 � 69\.MjJ�B�� �O�k¤D6k�Vm��7n®Gh<dYD>Lbc6���<hRD6
ZHe�<�>�TVm=n(T�AWRS69<.bc<dBDel69>@6
BSbc6
P ��� ��������� 
%� � ���7��) ����*��!�
��) �

�-)/��	�� � �-� �O�.)'1 �STf<dZ 4�����5Q<D4S� �#ISI¬4#�����K�g���Kr��-�7YDCD4¿Ó
`�`d�H4

� ���(�³�³4 � 69\hMjJ�B���J�BSR��+4¬T�4x¥�JK?hP@¤SMjJ�B�� � � ¤SJK8��7>@6X8@¤D6j¢ MNI#ZWAWb9JK8@AW<dBSP^<�e�¥¬<dBDC�nQJ�BDC�6i��69I�6
B#RD6
BSbc6
<dB(T�AWRS69< ��>LJ��ib���BDCdA%BD6969>LAWBDC � �������	� 
%� � �����-) ���4*��!�!�-) � ��) ��	�� � �����;��)'1��=Tf<dZ 4­� ��57<D4�~���ISI¬4
~KrLÓ'�g~OÓ���� �dY#BD6�Ó
`�`��.4

� ���(�³�³4 � 69\.MjJ�B��¬J�BSR��^4-T�4�¥�JK?hP@¤SM�J�B�� �LG.<dYD>Lbc6N��<.RD6
Z%P7<�e=m=>@<dJ�RSb9J�PO8 �¸TVAWRD69<��!>LJ��Xb ������������� 
%� �
���7��) ����*��!�
��) � �-)/��	�� � �-� �O�.)'1 �STf<dZ 4S� ��5Q<D4(Ó �#ISI¬4D�dr��¸�1¡�� �S69µ¬4¿Ó
`�`��.4

� �d� �³�³4 � 69\.MjJ�B��1�^4KT�4�¥!JK?.P@¤#MjJ�B���J�BSRN��4K�xJKµ#JK8@JKµ#J�A � �LG.8@JK8@AWPO8@A%b9J�Z.��BSJ�Z[\hP@AWP!<�e��������^30�£·=<hRD6
R�TVAWRD69<
�!>LJ��Xb ����>@<.bc696
R#AWBDCdP�<�eVGh\.MNI-<dP@A%YSM�±VB¶��YSZ[8@AWMj6
RSAWJ�·=<dM�M�YSB#AWb9JK8@A[<dBSP�J�BSR TVAWRD69<�·=<hRSAWBDC 	��

·�6
Z[69µS>LJK8@A[<dB�<�e�8@¤D6X·�6
B18O6
BSB#AWJ�Zf<�e���JK>Lbc<dB#A � P+¢ B1o�6
BH8@A[<dB <�e�n7J�RSA[<��!>LJ�BSP@MjA%P@P@A[<dB���m=>@<.<�?.ZW\.B��!5 �	�
±^bc894(Ó
`�`��.4

�OÓ



� ��¡(�³�³4 � 69\hMjJ�B��-�^4ST³4�¥!JK?.P@¤#MjJ�B�����4��xJKµ#JK8@JKµ#J�A ��J�BSR � 4 � 6969?�6�� �O��<.RS6
ZWAWBDC��!6
Z[6
bc<dBDel69>@6
BSbc6��!>LJ��Xb
el>@<dM TVm�n TVAWRD69<X·�<.RD69>�P ���S�­>@<hbc696
RSAWBSCdP�<�ex¢@·k· � `�� ��ISI¬44Ó��0���K�cÓ��0�1¡�����J�\ Ó
`�`��D4

� ��`(�³�³4 � 69\hMjJ�B�����4��xJKµ#JK8@JKµ#J�A �-J�B#R��^4�T�4-¥�JK?hP@¤SM�J�B����LGh8@JK8@AWPO8@AWb9J�Z���BSJ�Z[\hP@AWPQJ�B#R�GhA%M�YSZ%JK8@A[<dB�G.8@YSRS\
<�exTVm=npTVAWRD69<j�!6
Z[6
bc<dBDel69>@6
BSbc6_�!>LJ��Xb+A%BU�f�k� 5Q698g:�<�>@?hP ��� �������*�����-) ���4*��!�!�-) � ��) �L����*��$����� ��)S�

�+ ;����	 ��� � ����$ �!�'	,� �+	
*�#�)S���F�
1- �#ISI�4D�1`0�g��`�����JK>LbL¤iÓ
`�`�3.4

� �Kr��³� 4���6
Z[6
Mj6
R�� �O�k�=G 	x� ·�ZWJ�PLP+<�eQ��698@¤D<hRSP_el<�>j��6
BD69>LJK8@AWBSC���YD8O<hbc<�>@>@6
ZWJK8O6
R �7B#A[e�<�>�M T­JK>LAWJK8O6
P ���
� 
 � 
 	$�-� �%)+���z��) �\� � 3+� �!�.) 1���~��#ISI¬4S~OÓ����g~�3����HÓ
`�`OÓK4

� �OÓ �³�³4���AW8O>LJ��­J�BSR �D4!��<�>@>LA%PO<dB�� �O��Y#Z[8@A[I#Z[6X�kAWMN6iGDb9J�Z[6inQ69CdYSZWJK8@A[<dB J�BSR � <�>LPO8�·�J�PO6i�­>@<hbc6
P@PO6
P³el<�>
�f�Q�¨57698;:=<�>@?�·=<dBH8O>@<dZ ����-�����*0	
	
����)'1���� � � � � �4Ó
`�`��.4

� ��3(�³�+4 �D4�±�8O8����^4�T�4�¥!JK?.PL¤SMjJ�B���J�BSR}��4��xJKµ#JK8@JKµ#J�A � �O� Ghb�¤D6
MN6�el<�>FGDMN<H<�8@¤#AWBDC ��6
ZWJ
\®G.6
B#P@A[8@A[o�6

�!>LJ��Xb�±7´-69>@6
R}8O< �f�k� 57698;:=<�>@?hP ���7��>@<hbc696
RSAWBDCdP�<�e+¢£����� ¢£BSe�<hbc<dM Ó
`�`�3��7ISI¬4=���K�0�£�K¡����^��J
\
Ó
`�`�3.4

� ��~(�³�+4HT³4D¥�JK?hP@¤SMjJ�B��D�x4D��A%P@¤D>LJ��hJ�BSR��N4 �N4hnQJ�MjJK?.>LAWP@¤#BSJ�B�� �O��>LJ�B#POI-<�>@8@AWBDCN·=<dMNIS>@6
PLPO6
R�TVAWRD69<�<0o�69>
�f�Q� 5Q698g:�<�>L?.P�:QAW8@¤��­�.I#Z%AWb9A[8¬nQJK8O6 �D696
RSµ#J�b@?j·=<dBH8O>@<dZ � -�����*0	
	
����)'1�� � � �0) � ��*0� � �5353����1�7IS>LAWZ*Ó
`�`d�H4

� ��� �³�x4��x4x��AWP@¤D>�Jh4 �SJ�A[>�m=J�B#RD:QAWRD8@¤ Gh¤SJK>LA%BDCUe�<�>�TVAWRD69<�8O>LJ��Xb�P@<dYD>Lbc6
P�YSP@AWBSC��VAWPO8O>LA[µ�YD8O6
R �D696
RDµ�J�b@?
·�<dB18O>@<dZ¸4f¢£B -�����*0	
	
����)'1���� � ������� ��� � � ��� � � �#GhA%BDCdJKI-<�>@6_·�A[8;\��-GhAWBDCdJKI-<�>@6��D57<�o�4¿Ó
`�`��.4

� ���(�³�x4���J�BSbL¤#J���J�BSR���4¬��Z �-JK>@?hA ���O�������]bc<hRSAWBDCie�<�>VoKJK>LAWJKµ#ZW6�µ#AW87>LJK8O6�ohAWRD69<F8O>LJ�BSPLMjAWP@P@AW<dB ����¢ �����
·�<dMjM�Y#BSAWb9JK8@A[<dBSP���JKCdJK²
AWBD6���ISI¬4S���K�g�����-��J�\ÐÓ
`�`��D4

� ���(�³��4 �N4D��JK>@69?h¤��SJ�BSRUn+4���4��VJ�ZWZWJKC�69>�� �O� ��6
BD69>�J�ZWA[²96
RU�­>L<.bc6
P@P@<�>�Gh¤SJK>LA%BDC³�7ISIS>L<dJ�bL¤F8O<���Z[<�:w·=<dBh�

8O>L<dZkAWB¶¢ B18O69C�>�JK8O6
R G.69>Lo.AWbc6
PX5Q698g:�<�>L?.P 	�8@¤D6�GDAWBDCdZ[6c�;57<.RS6�·�J�PO6�4 � ��������� 
%� � � �7��) ���4*��!�
��) � �-)

��	�� � �-� �O�.)'1 � �dY#BD60Ó
`�`�~���Tf<dZ 4¿Ó �#5Q<D4�~��SISI¬4S~����K�g~��d�H4

� �d� �³��4 �N4D��JK>@69?h¤��SJ�BSRUn+4���4��VJ�ZWZWJKC�69>�� �O� ��6
BD69>�J�ZWA[²96
RU�­>L<.bc6
P@P@<�>�Gh¤SJK>LA%BDC³�7ISIS>L<dJ�bL¤F8O<���Z[<�:w·=<dBh�

8O>L<dZ�AWB�¢£BH8O69C�>LJK8O6
R G.69>@ohAWbc6
PQ57698;:=<�>@?hP 	�8@¤D6³��YSZW8@A[I#Z[6^57<.RD6N·�J�PO6�4 � �������	� 
%� � �����-) ���4*��!�!�-) ���-)

��	�� � �-� �O�.)'1 �#�7IS>LAWZ³Ó
`�`�� �#Tf<dZ¸4�3��#57<D4�3��SISI¬44Ó
~d���cÓ
�Krh4

��3



� ��¡(�³�³4¬� 4x·=<d¤D6
B J�B#R ��4!�!4 � 69\hMjJ�B �O�x69>@el<�>LMjJ�BSbc6���<hRD6
ZWAWBDCF<�e=T�A%RD69<U��6
Z[6
bc<dBSe�69>@6
B#b9AWBDC�AWB��f�k�

57698;:=<�>@?hP ��� ������� ������)����4*��!�!��)�� ��)��L���7*��$����� ��)+���+ ;����	 ��� � ����$ �
��	,� �S	,*�#�)+���(�,14 ���ISI¬4��drd¡0�¸�13Kr��
��6
bK4
Ó
`�`�~.4

� ��`(�³� 4Qn_4 �D>LJK8O69>��+�x4Q�xJ�B�� �S4 ��4��Q>�BD<dZWR�� � T­JK>LAWJKµ#ZW6 m=AW8�nQJK8O6 TVAWRD69<®��>LJ��ib�<dB 8@¤D6�m=>@<dJ�RSµ#J�BSR
¢@Gh�V5 	.��<.RS6
ZWAWBDC³J�BSRiTf69>LA&#�b9JK8@A[<dB����S��) � #$	 � �$)+��� �Y	�)N�C��� 
����i	"� � �S	��i	��!�7� � * �.) ��#$	 �s�O�-� � �!�
��) � �

�S	��i	,*0� � � � )N�!*0�-�!�!�-) � "�� � � ���
	��C���$�.�i	 ��)+� 	 � � � 
��'�
	������ � �O� � �S��Z%PO69o.AW69>FÓ
`�`��D4

� ��r�� �=4 �­69C�6
BD<�CdZWY��Dm�4
�1JKµSµ#JK>LA �5�³4 �-¤SJ�BDC � �O��<�8@A[<dBD�;b9ZWJ�P@P@A&#�6
R�J�YD8O<�>@69C�>L6
P@P@A[o�6VMN<hRD6
ZWAWBDC^<�e-oKJK>LAWJKµ#ZW6kµ#A[8
>�JK8O6ko.A%RD69< ���
������� � �7��) ���4*��!�
��) � ��) �L�.�7*��$�!��� ��)+� �N O����	 ��� � ��� $ �!��	
�/�+	
*�#�)S���F�
1- �HI#I¬4��130�g��~�� �S69µ¬4
Ó
`�`�~.4

� �8Ó �³� 4 �^>�YSBD²VJ�BSR���4S��JK?�<0:QPO?hA � �O� G.<dYD>Lbc6+��<hRD6
Z�el<�>kT�m�npT�A%RD69<N��>LJ��ib+m�J�PO6
R�<dB�� ��� ��AWB #�BSA[8g\
¢ BDI#YS8=��>@<.bc6
PLPO6
P�� �	�7B#A[o�69>LP@A[8g\�<�ex�Q>LAW²9<dBSJ��D�769I�JK>@8@MN6
BH8k<�e!��Z[6
bc8O>LAWb9J�Z-J�BSR�·=<dMjI#YD8O69>���BDCdA%BD6969>LAWBDC
·���5^�7�;�kn��g`d���cÓ½Ó
3��³Ó
`�`d�H4

� �K3(�³� 4 �^>�YSBD²^J�BSR � 4 � YSCd¤D6
P�� �O�w��>�J��Xb+��<.RD6
Z-el<�>7�������7�£·=<hRD6
RFTVm=n G.8O>@6
J�M�P ��� -s�7��*%	
	,�-�.)'1-� � �

��# 	 
%� � � � � � � � 
 � ���.�\��) � 	��7	�)+*0	y�-)2��#$	 � 	,�O�%� �,	 �Y	�)N�\��)+� � ����	�����)'1Y� � �\� � 3+� ��	�� �N O�%��	 � � �
I#I¬4 �H���g�����¿Ó
`�`��.4

� �K~(�³n_4h�VYS69>LAWB�� � 4h�7¤#MjJ�RSA �.J�BSRX� 4h57JKCd¤SPL¤SAWBD6
¤�� �O���.YSA[oKJ�Z[6
BH8�b9JKI#J�b9A[8g\XJ�BSRiA[8@P=JKISI#ZWAWb9JK8@AW<dBj8O<³µ#J�BSRh�
:7AWRD8@¤FJ�ZWZ[<hb9JK8@A[<dB�AWBU¤#A[Cd¤h�;POI-696
RUBD698g:�<�>@?hP ��� ��������	 � 
%� 
 �SI#I¬4#`���¡��.`�¡OÓ �HÓ
`�`OÓK4

� �0� �³n_4 �D4H�^A[µSµ-6
BSP�J�BSRj�x4 �S4 � Y#B18�� �O�­´�6
bc8@AWo�6Qµ#J�BSRS:QAWRD8@¤SPxel<�>­8@¤D6QM³YSZ[8@A[�¸8;\.I�6 ���^G�bL¤SJ�B#BD6
Z �����s�N	���	�/
��)'1 �N O�%��	 � 
 �SI#I¬44Ó��2�.3�¡��
Ó
`�`OÓK4

� �K�(�
�S4 ��4 � Y#A � � � ���C*�#��.) 1 ��)S� ����� � *�� #$	
���% � �-� �0)+��	C1-�7�-��	
� � �7���4���
��)+�/��	�� � ��������m�<dP@8O<dB
	 �_ZWY1:=69>��
Ó
`�`Krh4

� �K�(� �=4#�x4 �+6
ZWZ[\�� �O�f´-6
bc8@A[o�6_µ�J�BSRD:QAWRS8@¤SP�JK8QM�Y#Z[8@A �¸8;\.I-6^�HYD6
YS6
P �����s�N	��N	���)'1 �N O�%� � 
 �#ISI¬4S���*Ó
���
Ó
`�`OÓK4

� ��� �N��4 �^6
P@AWR#AWP�� �D4 � J�Z[>LJ�B#R�J�BSR�·�4�G�4�·�¤SJ�BDC � �O�f´-6
bc8@A[o�6�µ#J�BSRD:QA%RD8@¤�el<�>QM³YSZ[8@AWb9Z%J�P@P )�YSAWRSP�J�BSR�<�8@¤D69>
�f�Q�¨P@<dYD>Lbc6
P ��� ��������� 
%� � � �7��) � ����	�� � �����;��)'1�� 
 �l���"�#I#I¬4h�13����1�13�¡��³Ó
`�`�~.4

� �K¡(�
�S4��p4!nk<�µ-69>@8@P�� �O�x69>@el<�>LMjJ�B#bc6j69o�J�Z%YSJK8@A[<dB J�BSR RS6
P@A[CdB�<�e�M�YSZW8@AWPO69>@ohAWbc6NBD698;:=<�>@?hP ������AWB#J�Zfnk69I-<�>@8
<�ex8@¤D6³·Q±+Gh� 3�3�����>@<�� 6
bc8���·=<dMjMjA%P@P@A[<dBi<�e�8@¤D6+��YS>@<�I-6
J�B�·=<dMjM³YSBSA[8@A[6
P��'Ó
`�`�3.4

��~



� �K`(�%�¹4���¤SAW8O8�� �O�xJ�AWZ�IS>@<�µ#JKµ�AWZWA[8@A[6
P­:QA[8@¤�P@8@JK8@AWPO8@AWb9J�Z-M³YSZ[8@A[I#ZW6c�hAWBSC+J�BSR�6c´-6
bc8@A[o�6^µ#J�B#RD:QAWRD8@¤#P�e�<�>�M³YSZ[8@A �
b9Z%J�P@Pk�.YD6
YD6
P ��� �S	��i	,*0� � � � ) � �N O�%� � � �#ISI¬4��8Ó��*Ó9r1���³Ó
`�`�~.4

���



2 2.5 3 3.5 4 4.5 5

1.5

2

2.5

3

3.5

4

4.5

x 10
5

Delay (frames)

Le
ak

y 
B

uc
ke

t S
iz

e 
(b

its
)

PSNR=44.24

PSNR=44.26

PSNR=44.28

PSNR=44.29

PSNR=44.31

�$J �

1.2 1.21 1.22 1.23 1.24 1.25 1.26 1.27 1.28

x 10
5

6

7

8

9

10

11

12

x 10
5

Average Rate (bits/frame)

Le
ak

y 
B

uc
ke

t S
iz

e 
(b

its
)

PSNR=44.35

PSNR=44.42

PSNR=44.47

PSNR=44.53

PSNR=44.59

PSNR=44.65

�lµ��

��A[CdYD>@6+3 	 �$J �k·�<dB18O<dYD>�P�<�e!bc<dBSPO8@J�BH8Q��Gh57n el<�>kRSA ´-69>@6
BH8�bc<dM_µ#A%BSJK8@A[<dBSP=<�ex6
BSRh�¸8O<K�¸6
BSRURD6
Z%J
\XJ�B#RUZ[6
JK?H\
µ#YSbL?�698�PLA[²96�4Q�k¤D6�¥�m >�JK8O6�AWP7?�69IS87bc<dB#PO8@J�B18^JK8�Ó
3Kr�� r�r�rFµ#A[8@P �0el>LJ�MN6�4 �lµ �Q·=<dBH8O<dYD>LP7<�e­bc<dBSPO8@J�BH8^�=Gh5�n
el<�>QRSA ´-69>@6
BH8kbc<dM_µ#A%BSJK8@A[<dBSP�<�e�¥�m PLA[²96+J�BSR�J�o�69>LJKC�6�>�JK8O6�4��k¤D6+RD6
Z%J
\FAWP�?�69IS8Qbc<dB#PO8@J�B187JK8Q8;:=<jel>LJ�MN6
P94

���


