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NPF�I�DHF�AM':AB+l+.-/6;+�>/8�':8&+.-M'�4RF�AMG(':8�+�-/CU8�+�F().9(=HF()�C7A�N*6(8�'�F(0"AMFTI,6;+.NO-/C7AMGi+.6;G(G(':K�D/).':K@C7NP+�F()�NPF�I�{
DHF�AM':AB+*=M+.-M'xKM'*0�6(>/4R+ED/).':K@C7NP+.CRF�ATC78�>/8.':K�c

÷



� q rÌsuqmv

moF 3�'*%('*):=�F�A�8.'*%('*)<6(4 6;D/D@47CUN*6;+.CRF�A/8*=HAM'*3t4R9w6(474RF[N*6;+�':K�':A�+�)<C7':8oD@).F %[C7KM'�DHFBF()lD/).':K@C7NP+.CRF�A�6(N*N*>[{
)<6(NP9(c � 'v).':I,6;)<y(':KJ+.-/6;+,F�A 8�'*%('*)<6(4o6;D/D@47C7N*6;+.C7F�A/8�CR+,C78,I,F().'T'*�QN*CR':AB+Q+�F�>@8�'T+.-M'v6(4R+�'*)OA/6;+�'
D/).':K@C7NP+.CRF�Aw)<6;+.-M'*)l+.-/6(A�>/8.C7A/GQ+.-M'�D/).':K@C7NP+.CRF�A1F(0�6SAM'*3t4R916(4747F]N*6;+�':K�':AB+�).9(cxqg-/CU8tD/)<F(D}'*)<+z913E6(8
0�F�>/A/K�+�Fh?}'�':8<8�':A�+.CU6(474R9�G�4RF(?@6(4/+�Fx+.-M'o6;D/D�47C7N*6;+.CRF�A�6(A/KfN*6(A,?H'gKM9[A/6(I,C7N*6(4U4R9hI�F�A@CR+�F().':K,+.-/).F�>MG�-
6,8.CUAMG�4R'l^;{	?@CR+gNPF�>/AB+�'*)�������� ���
	 ��� �� C7AT+.-M'W8.CUIh>/4U6;+�F() �Oc
FvF().'*F %('*) =�AMF�8�DH':N*C76(4}I�':I�F()<C�!:6;+.C7F�ATC78"A/'*':KM':Ki02F()�).':NPF()OK/C7AMG�+.-M'(��AM'*3t4R9,6(4U4RF]N*6;+�':KS':AB+�).9����

3�'oNPF�A/8.CUKM'*)�+.-/6;+�6(AQ':AB+�).9,C78"AM'*3t4R9�6(474RF[N*6;+�':KiCR0}C7+.8�D/).':K@C7NP+.CRF�A,NPF�>/AB+�'*)�C78�3�':6;yv��C�c�'(c '��]>/6(4/+�F�`
F()g{<X �OcEqg-/CU8g6;D/D/).F �[CUI,6;+.CRF�AS3E6(8t0�F�>/A/KS+�FfD/).F %[C7KM'�)<':8.>/4R+.8�'��]>/CR%;6(4R':AB+�+�FQ'P|H':NP+.CR%(':4R9T).':NPF()OK/C7AMG
+.-M' ��A/'*3t4R9f6(4U4RF]N*6;+�':K1':A�+�).9��QCUAM02F()OI,6;+.CRF�A�c

qg-/'*).'*02F()<'�+.-M'WD/).':K@C7NP+.CRF�ASNPF�I�D@>M+.6;+.C7F�Av6(4RG(F()<C7+.-/I C78�6(8g0�F�474RF�3t8%�

X;c E C7A@KS+.-M'x4RF�AMG(':8.+gI,6;+.N<-/CUAMGQNPF�I�DHF�AM':AB+

Z]ctC70f��+.-M'�D/).':K@C7NP+.CRF�A NPF�>/A�+�'*)wC78SAMF(+S3"':6;y F() V "Mk son[q $ f f&s C78SAM'*G�6;+.CR%('��S+.-M':Ap+.-M'
D@).':K/C7NP+.CRF�A NPF�>/A�+�'*)S8.CRG�A D/).F�%]C7K/':8,+.-M'wD/).':K/C7NP+.C7F�A ':478�'v+.-/'vD/).':K@C7NP+.CRF�AJC78,+.-M'w6(4R+�'*)OA/6;+�'
D@).':K/C7NP+.CRF�A�c

%&>��X> =&> m ^ d J CKU biY CKZ}i�H a/,�- \ f i d U�n�C_D f
� 'tD@).':8�':AB+�-M'*).'�+.-M'g%;6;)<CRF�>@8 8.NP':A/6;)<CRF�8�F(0�+.-/'t>MD�K/6;+�'EDHF�47C7NP9x+.-@6;+�3"'oC7I�D@4R':I,':A�+�F�A�+.-M'oq_stjlk
D/).':K@C7NP+�F():c

m ^ d J CKU biY CKZei m LtiMF *il & D�* b Cti f � qg-M'f>@8�'*0�>@4�NPF�>/AB+�'*) �vF(0�+.-M'fD@).F %[C7KM'*)xNPF�I,D}F�A/':A�+�C78
>MD�K/6;+�':KS3t-/':AS+.-M'x6(4R+�'*)<A@6;+�'WD/).':K/CUNP+.CRF�A����M��� ������C78�K/CY|H'*).':AB+�02).F�Iu+.-M'��@A/6(4HD/)<':K/C7NP+.CRF�A�� �����(c

m ^ d J CKU biY CKZei�\ f i d U�n�CaU D b & D * b C�i f L qg-/'�D@).':K/C7NP+.CRF�A�NPF�>/AB+�'*)�F(0@+.-/'�D/).F %[C7KM'*) NPF�I�DHF�AM':AB+
C78,>/DHK@6;+�':K�c E F()f4U6;).G('1D/).':K@C7NP+�F()<8�6(478�Fr>MD�K/6;+.C7AMG�+.-M'v6(4R+�'*)OA/6;+�'vD/)<':K/C7NP+.CRF�A�3t-M':AJ+.-M'v>/8�'*0�>/4
NPF�>/AB+�'*)tF(0�+.-M'�D/)<F %[C7KM'*)gNPF�I�DHF�AM':AB+tC78�A]>/474H).':8<>/4R+.8�C7AT6,8<I,6(474H6(N*N*>M)<6(NP9T?H':AM'*�/+*c

a l`l D-n J CKU bXY H J:YBY i d -¢b C f U�i L D b�� UVL�^ f i d U�n�CKUVD b L E F()�6 �^���?�CR+.8TX�{zNPF�I�DHF�AM':AB+�D/)<':K/C7NP+�F()
VYX:\b F()xZ����(��?�CR+.8oq�stjlk D/).':K/C7NP+�F()O8�VYX(X*b	=�6(474RF[N*6;+.C7AMGT6S8.C7AMG�4R'�':AB+�).9wC78&+.-M'�?H':8�+l+�)<6(KM'*F;|�c E F()
+.-M'&%('*).9Q476;)<G('oD/)<':K/C7NP+�F()ENPF�A/8.C7KM'*)<':Kf-M'*)<'(=]6(4747F]N*6;+.C7A/Gh6(474�+.-M'l6:%;6(C7476;?@4R'&':AB+�)<CR':8"3�6(8�0�F�>/A/Kf+�F�?H'
I�F().'x'P|}':NP+.CR%(' ' ��+.-/C78E).':K@>/NP':8�+.-M'WNPF�47Kv8�+.6;).+tI,CU8�D/).':K/CUNP+.CRF�A/8*c

qg-/'W6(474RF[N*6;+.CRF�ATD/).F[NP':8.8�F(0�6,AM'*3 ':A�+�).9iF�Av6�IQC78�D/).':K@C7NP+.CRF�ASC78�KM':8.NP)OCR?H':KS?}':47F 3Wc
qg-/' FT{zC�� � NPF�>@A�+�'*)<8"6;).'g).':6(KQ02)<F�I D/).':K/CUNP+�F()�NPF�I�DHF�AM':AB+.8�q �*=�1 Kk�GH�M c qg-M':A�3�'t6;D/D@479

+.-M'W0�F�474RF�3tC7AMG�)<>/47':8*c

��sl�Sso%(F�C7K/CUAMG�D@C7AMG;{	DHF�AMGED@-/':AMF�I�':AMF�A&��CUA�+.-M'�D/)<':8�':A�+�':KxD/).':K/CUNP+�F():= +.-M'"8�':6;)<N<-x02F()_02)<'*'�':A�+�)OCR':8
?H'*G�C7A@8�F�A�+.6;?@47'fq�?�=_3tCR+.-�??�lC ;�X�3tC7+.-�D/).F(?@6;?�C747CR+e9rX �;Z]=�?	�lC ;WZ]=a3tCR+.-�D/).F(?@6;?@CU47CR+z9�X ��^
6(A@KT?	�lC ;W\x3oCR+.-SD/).F(?@6;?�C747CR+e9vX ��^Mc

���g� E F()o6(474�NPF�I,D}F�A/':A�+.8gqgy�=�� �"! =/C70#�%$ � `�+.-M':AT+.-/'W':A�+�)<9iC78t6(474RF[N*6;+�':K�c

�	~g� d A/CR+.CU6(47C�!:C7AMGf+.-M',6(474RF[N*6;+�':K�':AB+�).9	�ls&A�6(4747F]N*6;+�':K�':AB+�).9�C78�C7A/C7+.C76(47C�!*':Kv3tCR+.-�+.-M'�D/)<':K/C7NP+.CRF�A
NPF�>@A�+�'*)&8�'*+g+�F,3�':6;y1NPF().).':NP+*c�~EF�>/A�+�'*) ��C78�C7A/CR+.CU6(47C�!*':Kf+�Ff`1��C�c�'(cR='& ���)(+*-,.*/(C�"��&0�21p�3� �Oc

z�Z/4%kRl.kqg3_3uRfjh�n1]�k^h3f@mJl1_7l0m�tIh65�_7l.lQf75 fjg7haoch3l85Mo:9~n.]po^kqg7l1_
;)fjh�k�o:9<9 Z

ó



��� q����Pq�{���xzp
	Gxzv�� ���� yGq��Pxzv�	��Þy

��� ¨ý°G°M!&®�¯-° � �t#65 #��«f���ã � 3���3 �X5 3 �®�#�°���#�«�(��®��.� 3@�"!  �$# ® 3 ��#�°o(��® «

d Av+.-/CU8t8�':NP+.CRF�A�=}3�'�D/).':8�':AB+o+.-/'�6(N*N*>M)O6(N*CR':8&F(0�+.-M',jlk�m&n 6(A/Kwq�stjlk D@).':K/C7NP+�F()<8o>/8.C7A/G#�]>/6(8.CY{
C7AM��A/CR+�'�8�+�F()O6;G('�?�>/KMG('*+.8*c�qg-M':8�'�6(N*N*>M)<6(NP9�).':8.>/47+.8a6;).'�NPF�I�D@6;)<':Kh3oCR+.-W+.-M'�).':8�DH':NP+.CR%('E6(N*N*>M)<6(N*C7':8
F(0�Z�������?@C7+.8�q_stjlk 6(A/Kwj�k�m&n�D/)<':K/C7NP+�F()<8*c

qg-/'1X:\�{zNPF�I�DHF�AM':A�+.8�Z����(��?@C7+.8�q_stjlk NPF�AM�/G�>/)<6;+.CRF�A�C78�KM':8<NP)<CR?H':K�C7ALVYX(XPb"qg-M',Z����(�W?@CR+.8
jlk"mon NPF�AM�@G�>M)<6;+.CRF�A�02':6;+.>M)<':8iX:Zv^ ��':AB+�)<CR':8�+.6;?@4R':8:c�~�F�>/AB+�'*)<8hF(0g+.6;?@4R':8�qg`w+�F�qt\v6;).'(��{	?@CR+
3tC7K/'(c�~EF�>/A�+�'*)O8gF(0�+.6;?@4R':8gq�^Q+�FQqWX(XW6;).'���{	?�CR+g3tC7K/'(c:Fw6�MC7Ih>@Iu-/C78�+�F()<9f4R':AMG(+.-vC78 �;`(`[c
E F()gq�stjlkt=]3�'�C74747>@8�+�)<6;+�'t6(ASC7KM':6(4UC78�+.C7N�D@).':K/C7NP+�F()�3tCR+.-i6�+�F(+.6(4HF(0�X�X�NPF�I�DHF�AM':A�+.8E6(A/KSI,6�]{

C7I�>/I -/C78�+�F().9w4R':AMG(+.-wF(0�Z;`(`(`[c E F()hjlk�m&n�=H3�'�CU4747>/8�+�)O6;+�'h6(A�C7KM':6(47CU8�+.C7NWD@).':K/C7NP+�F()&3tCR+.-�6i+�F(+.6(4
F(0 � +�NPF�I�DHF�AM':AB+.8g6(A/K1IQ6�[C7I�>/I -/CU8�+�F().9S4R':AMG(+.-SF(0�Z;`(`(`[c

"[CUIh>/4U6;+.CRF�Av)<':8.>/4R+.8�6;).'�K/CU8�D@476 9(':K�D}'*)�6;D/D�47C7N*6;+.CRF�A�C7A�q�6;?@4R'TX;c�qt-M'�C7KM':6(47C78.+.C7Nhq�stjlk D/).'P{
K/C7NP+�F()o6(N<-/CR'*%(':8&\]c `;^<�,I,CU8�D}�a� d 6;G�6(CUA/8�+t\]c�\��(Z,IQC78�D}�a� d 02F()g6fZ����S��?@CR+.8gq�stjlk D/).':K/CUNP+�F():c qg-M'
C7KM':6(4UC78�+.C7N1jlk"mon D/).':K/C7NP+�F()f6(N<-/CR'*%(':8SZ]c@X^�ZrI,C78�D}�a� d 6;G�6(C7A/8.+f\]c ���(\�I,CU8�D}�a� d F�A 6�Z����S��?�CR+.8
jlk"monrD/).':K/CUNP+�F():c

qg-/'&8.CUIh>/4U6;+.CRF�A,).':8<>/4R+.8E8.-MF�3t8�+.-/6;+E+.-M'&q�stjlkLD@).':K/C7NP+�F()�C78"%('*).9f8.+�F()<6;G('�'P|}':NP+.C7%('���6�Z����S�
?@CR+.8�q�stjlkLD/).':K@C7NP+�F()�CU8�3tC7+.-/C7A1X*`E� F(0�+.-M'lI,C78�D@).':K/C7NP+.CRF�A,)<6;+�'lF(0a6 �]>/6(8.CR{zC7AM�@A/C7+�'gq_stjlkJD/).'P{
K/C7NP+�F() c�qt-M).F�>MG�-�+.-/CU8 6(A/6(4R9[8.C78*=�3�'t6(478.FWK/C78.NPF�%('*).':K,+.-/6;+"C7A/NP).':6(8.CUAMGl+.-M'tA]>/Ix?H'*) F(0�NPF�I�DHF�AM':AB+.8
C7ATq�stjlk F %('*)�X���{eZ;`Q4R':6(K/8g+�FQ6,KM':NP).':6(8.'WF(0 6(N*N*>M)<6(NP9(c

s NPF�AB+�)<6;)<CRFM=}+.-M'�C7KM':6(47CU8�+.C7Nxjlk"mon�D/).':K@C7NP+�F()o6(NO-/CR'*%(':8&?H'*+�+�'*)&6(N*N*>M)O6(NP91+.-/6(Aw+.-M'hC7K/':6(47C78�+.C7N
q�stjlkuD/)<':K/C7NP+�F()T3t-/CU4R'v+.-M'�Z����S�W?@CR+.8vjlk"mon D/).':K/C7NP+�F()TC78SF�A@4R9 6(N<-@CR'*%]CUAMGL6(N*N*>M)<6(NP9 C7A +.-M'
)<6(AMG('�F(0�+.-/'�F�A/'�F(0"6 �^ � q�stjlk D@).':K/C7NP+�F():c�qg-@C78oCU8&6(NO-/CR'*%(':K�+.-M)<F�>MG�-�6Q%('*).9�-/CRG�-�AB>@Ix?H'*)
F(0 NPF�I�DHF�AM':AB+.8��c

$lA/'hN*6(A�6(478�FiAMF(+�'h+.-@6;+oF�A�6f02'*3 ?H':A/N<-/IQ6;).y]8t+.-M'�C7KM':6(47C78.+.C7N�q_stj�k 8.47CRG�-B+.4R9SF�>M+�DH'*).0�F()<I,8
+.-M'QCUKM':6(47C78�+.CUN�jlk"mon D/).':K@C7NP+�F():c 	���� &�� *%�	��� �C� � &��
�3�C���
�3� ��� ����� & � & & (	 � ��( � ��� � �C���2(�* & �
�3�C� � ���
��� �w�A� �����������
� � 	-��� � � ���������J� ( �y�
�3�C� � ��� */(C� ��� �w�A� �����������
�3��� ���� � �����	� ��� ( �Oc

X��^ X_+S� X_+S� X�X[X X�X�� X�� + Z;`MX Z;`�Z Z;` � Z;` �
C7KM':6(4aj�k�m&n X*`[c7X���� +Bc �[X�� Z]c�^<�;` +Bc ���(\ X;c �(\;` \]c ����� �]c�^<X;` `[c�\(Z[X `[c�Z^/X Z]c�Z(\^
Z����S� j�k�m&n X*`[c�Z��CX �]c�Z��;` ^Mc �;`�\ X*`[c�^�` � Z]c ����� �]c `;^<� �]c�Z;`(` `[c�^<� + `[c �(Z�� Z]c�\��(Z
C7KM':6(4�q�stjlk X*`[c +�^<� X]c�^<� + Z]c �(\;` +Bc@X^<� Z]c ` ��� ^Mc�\^�Z �]c + X + `[c�\(Z[X `[c�Z��^ Z]c�\ +;Z
Z����S� q�stjlk X*`[c + X[X X]c ���;` \]c�Z(Z^ �]c `(` � Z]c�^/X�� �]c7XP^/X �]c@X��(\ `[c�\��CX `[c�\^<� Z]c�\^<�

Z[X:\ Z(Z(Z Z(Z + Z(ZCX Z��(Z Z��(\ Z��^ Z���� Z���� \;`(`
C7KM':6(4aj�k�m&n X;c `;^�\ X;c `�\�� `[c�Z��[X `[c�^<X�� `[c7X_+S� `[c7X�X(\ X;c�Z�� + `[c7X*` X `[c `;^(^ X*`[c7X(X:\
Z����S� j�k�m&n X;c7X_+;Z X;c7X�� + `[c �CXCX `[c +;Z[X `[c�Z(Z(\ `[c�\ + X X;c +S� + `[c7X_+ X `[c `;^�\ XP^Mc�\CX��
C7KM':6(4�q�stjlk X;c ` �(Z X;c ` �(Z `[c�ZCX^ `[c�^<��� `[c�Z;`�Z `[c7X��(\ X;c�^/X�X `[c ` XCX `[c `;^�` X(X;c�^/XP^
Z����S� q�stjlk X;c7X(X�� X;c7X(XP^ `[c�\�� + `[c ���;` `[c�Z[X�X `[c�\(Z�� X;c �^M+ `[c7XP^/X `[c `;^/X X:\]c�Z����

q�6;?@4R',XS����'*)o?}':A@N<-/I,6;)<yf6(N*N*>M)<6(NP91CUATI,C78�D}�a� d c

�JZ�� h3fjkci z�� �Tn.] ! `C]�kcl.kqg7hw_7l.h3o�9�g7l0mRfjk�t�!�t�_7i�fjk t�9 dCl1g3g7l1_�tpn1n.oc_,tIn1uqrJd^ocg>h3f"!)o�9@tIg7fj]pk�g7f#! l%v>tphan)9j]�h3l6g7]$�&%^]poc_7h.Z

'



� q rÌsuqmv

������� 3�� � � # ® 3 ��#�°o;�e®
d A +.-@C78f8.':NP+.CRF�A�=t3�'�D/).':8�':AB+i+.-M'�C7KM':6(47C78.+.C7NTD/).':K@C7NP+�F()vjlqgn D/).':K@C7NP+�F():c qg-M'�jlqgn D/)<':K/C7NP+�F()
C78�C74747>@8�+�)<6;+�':K�F�A E CRG�>M)<'i\]c�qg-M'1jlqgn D/).':K@C7NP+�F()h0�':6;+.>M).':8�6�jlk"monpD/)<':K/C7NP+�F()TVYX*`;b	=�6�q_stjlk
D/).':K@C7NP+�F()xVYX:\;ba6(A/Kv6,4RF]F(DTD/).':K/C7NP+�F()o6(8gNPF�I�DHF�AM':AB+.8*c

TAGE

GEHL

Loop
pred.

high confidence ?

prediction

m
u

x

m
u

x

PC

Meta
=

egskew

global branch/path history +
 PC

E C7G�>M).'x\ ��qg-/'hjlqgn�D@).':K/C7NP+�F():c

qg-/'1j�k�m&n D/).':K@C7NP+�F()�C78�+.-M'1I,6(C7A�D/)<':K/C7NP+�F():=�8<C7A/NP'TCR+�C78�+.-M'1I�F�8.+,6(N*N*>M)<6;+�'vNPF�I�DHF�AM':AB+
6(8�3E6(8x8.-/F 3tA�C7A�+.-/',D/).'*%[CRF�>/8l8�':NP+.CRF�A�c,qg-M'fjlk"mon D/).':K/C7NP+�F()WCU8W>/8�':K�6(8�+.-/',?@6(8�'�D/)<':K/C7NP+�F()
NPF�I�DHF�AM':AB+"C7AQq_stjlkt=BC�c�'(c 3o-M':A�+.-M'*).'&C78�AMFhD@6;).+.C76(4@-/CR+ F�Ai6(A�9�F(0H+.-M'&q_stjlk NPF�I�DHF�AM':AB+.8*=]+.-M'
q�stjlk�D/).':K@C7NP+.CRF�AxCU8a+.-M'gjlk"monSD/)<':K/C7NP+.CRF�A�c F1F().'*F�%('*):=�+.-/'�jlk"monSD@).':K/C7NP+.CRF�AhC78�>/8�':K�6(8_D�6;).+_F(0
+.-M'&C7A/K/C7NP':8�02F()"+.-M't+.6;G(G(':KTNPF�I�DHF�AM':AB+.8�F(0�+.-/'oq�stjlk D/).':K/CUNP+�F()"6(8"3"':474@6(8�0�F()"+.-/'oNPF�I�DHF�AM':AB+.8
F(0�+.-M'�I�'*+.6;D@).':K/C7NP+�F():c V 8.C7A/G�6S��D@6;).+.C76(4�� D/)<':K/C7NP+.CRF�Ai6(8�D@6;).+�F(0a+.-M'lC7A/KM'P�,F(0�6(AMF(+.-M'*)E+.6;?@4R'l3E6(8
6(4R).':6(K/9i>/8.':KTF�AT+.-M'���stj "1D/).':K@C7NP+�F()xVYXPba6(A/KT+.-/'W?@C7I�F[KM'&D/).':K/CUNP+�F()hV �b	c

jlqtn >/8.':8W61I�'*+.6;D/)<':K/C7NP+�F()W+�F�K/C78.NP)<CUI,C7A/6;+�'�?H'*+z3�'*':A�+.-M'Qq�stjlk 6(A/K�+.-M'Sjlk�m&n D@).':K/C7N {
+.CRF�A/8:c � 'h>/8�'W6�I,'*+.6;D/).':K/C7NP+�F()&KM'*)<CR%(':KS0�).F�I +.-/'x8�y('*3�':K1D/).':K@C7NP+�F()xV �b	c
E C7A/6(4U4R9(=(+.-M'�D/).':K@C7NP+.CRF�A�02':6;+.>/).':8�6W4RF]F(D�D/).':K@C7NP+�F():c�qg-M'�4RF]F(D�D/).':K/C7NP+�F() D@).F %[C7KM':8�+.-M'�D@).':K/C7N {

+.CRF�A�3o-M':A,6x47FBF(DQ-@6(8�?H'*':A,8.>/N*NP':8<8.CR%(':4R9�'P�[':N*>M+�':K,3tC7+.-�X�+.C7I,':8 +.-M't8.6(I,'oA]>/Ix?H'*) F(0�CR+�'*)O6;+.CRF�A/8
6(8tCUA�V�Z�b	c

�?>A@B> H0Zei 0*D&DG^c\ f i d U�n�CKD f
qg-M'g47FBF(D,D@).':K/C7NP+�F()�8.CUI�D@4R9W+�)OCR':8 +�FxC7K/':A�+.CR0�9x)<'*G�>/476;)�4RF]F(D@8�3tC7+.-,NPF�A/8�+.6(AB+�A]>/Ix?H'*)�F(0HCR+�'*)<6;+.C7F�A/8*c

s&8�C7A1V�Z�b	=B+.-M'g4RF]F(D�D/).':K/C7NP+�F() D@).F %[C7KM':8�+.-M'�G�47F(?@6(4[D/).':K/CUNP+.CRF�A�3t-M':A�+.-M'g4RF]F(DQ-/6(8 8<>/N*NP':8.CR%(':4R9
?H'*':AT'P�[':N*>M+�':K X�+.C7I�':8g3oCR+.-S+.-M'x8.6(I,'hA]>/Ix?H'*)�F(0 CR+�'*)<6;+.C7F�A/8*c"qt-M'W4RF]F(D1D/).':K/CUNP+�F()t>/8�':K1CUAT+.-M'
8.>M?�I,C78.8.C7F�AQ0�':6;+.>M).':8 �[X:ZS� ':AB+�)<CR':8*c

�?>O=&> ,�- b 0 & D b�� Y * fKJ CKUVD b U b CKZ}i , H 0 \ f i d U�n�C_D f
� 'g4R'*%('*)<6;G(':K�+.-/'EK@CY|}'*)<':A�+�KM'*G().'*':8�F(0�02).'*':K/F�I C7Ax+.-/'EK/':8.CRG�AhF(0@+.-M'tjlk"monTD@).':K/C7NP+�F()�+�FlG('*+ +.-M'
?H':8�+�D/).':K/C7NP+�F()�+.-/6;+E3�'lNPF�>@47Kf8<C7Ih>@476;+�'o3oCR+.-f6�I�':I�F()<9,02F]F(+�D/)<CUA�+EC7Af+.-M'o)O6(AMG('lF(0 +S�CX F1?]9]+�':8*c

�



��� q����Pq�{���xzp
	Gxzv�� ���� yGq��Pxzv�	��Þy

k��]DH'*)<C7I,':A�+.8E8.-MF�3"':K1+.-/6;+*=/0�F()t6Qjlk�m&n�8.CUIh>/4U6;+�F()�3tCR+.-T6�I�':I�F()<9Q0�FBF(+�D/)OC7A�+�C7AS+.-/'�)<6(AMG('
F(0 +S�CX F1?]9]+�':8*=/>/8.C7A/G � +�+.6;?�4R':8�D@).F %[C7KM':8"6h-/C7G�-Q4R'*%(':4}F(0�6(N*N*>M)<6(NP9 5 k��]DH'*)<C7I,':A�+.8"8.-MF 3�':Kf+.-/6;+
>/8.CUAMGNX�{	?@CR+gNPF�>/AB+�'*)<8t47':6(K/8�+�F,G(F]F]K1D/).':K/C7NP+.C7F�AT6(N*N*>M)<6(NP9(c

� '�6(478�F�8.47CRG�-B+.4R9LC7I�D@).F %('w+.-M'�>/DHK@6;+�'vDHF�47C7NP9 ?]9JC7A/NP).':I�':AB+.C7AMGB�K/':NP).':I�':AB+.C7AMG�+e3tC7NP'�+.-M'
NPF�>/AB+�'*)<8l3t-M':A�+.-M'*9�6;).'�?H'*+z3�'*':A�{(XS6(A/K�+Bcxqg-/C78o).':8.>@4R+.8lC7Aw6iG�6(C7A�F(0�`[c `(` �TI,C78�DH�a� d F�A�+.-M'
F %('*)O6(474�jlqtn�D/).':K@C7NP+�F():c

�?> % > H a�,�- & D b�� Y * faJ CKUVD b U b CKZ}i , H 0 \ f i d U�n�C_D f
� ',4R'*%('*)<6;G(':K�+.-/'�K@CY|}'*)<':A�+�KM'*G().'*':8lF(0"02)<'*':KMF�I C7A�+.-M'�KM':8.CRG�AwF(0�+.-M'�q�stjlk D@).':K/C7NP+�F()&+�FTG('*+
+.-M'W?H':8�+�D@).':K/C7NP+�F()g+.-@6;+g3"'hNPF�>/47K18.CUIh>/4U6;+�'�3t-/C74R'�I,6(CUA�+.6(C7A@C7AMG�+.-M'W+�F(+.6(4_I�':I�F().9S0�FBF(+�D/)OC7A�+�F(0
+.-M'x8<C7Ih>@476;+�F()g8.I,6(4747'*)�+.-/6(A�X�G�CRG�6;?]9]+�'(c

qg-/'hq�stjlk NPF�I�DHF�AM':AB+&CUAv+.-M'�8.>M?�I,CR+�+�':K1D@).':K/C7NP+�F()&02':6;+.>/).'�6f+�F(+.6(4�F(0tX��Q+.6;G(G(':K�NPF�I�DHF;{
AM':AB+.8*=�+.-M'Sjlk"mon D/)<':K/C7NP+�F()hCU8W>/8�':Kr6(8x+.-M'f?@6(8�',D@).':K/C7NP+�F():cTk"6(N<-r+.6;?@4R'Q0�':6;+.>M).'�X F ':A�+�)OCR':8*c
qg-M'�+.6;GQ3tC7KM+.-TC78�X��,?@CR+.8EF�AT+.-/'W+.6;G(G(':Kv+.6;?�4R':8*c

�?>��X> j-i l�ion�CKU bXY�� iMC��Cimi b H a�,/- JPbed ,�- b 0 \ f i d U�n�CKUVD b L
s&8&6SI�'*+.6{	D@).':K/C7NP+�F()�+�FTK/C78<NP)<C7I,C7A@6;+�'W?H'*+z3�'*':A�q_stjlk 6(A/K�jlk�m&n D/).':K/CUNP+�F()<8*=}3"'�0�F�>/A/Kw+.-/6;+
6,8�y('*3�':KwD/).':K/C7NP+�F()�V ��ba3"F()<y]8o8.47CRG�-B+.4R9Q?H'*+�+�'*)o+.-/6(Av6�?�C7I�F[K/6(4}+.6;?@4R'f��?]9T`[c `(`;^iI,CU8�D}�a� d �OcMqg-M'
).':8�DH':NP+.CR%('�-/CU8�+�F().9v4R':A/G(+.-/8&F(0�+.-M'�+.-M).'*'�+.6;?@47':8�6;).'�`[=�^S6(A@K�Z(Z]chs&8l02F()l+.-M'�q�stjlk D/)<':K/C7NP+�F()
NPF�I�DHF�AM':AB+*=/+.-M'�F�>M+�D�>M+�F(0�+.-M'�jlk"mon�D/).':K/C7NP+�F()gCU8g>/8�':KS+�FiC7A/KM'P�i+.-M'WI�'*+.6{	D/).':K@C7NP+�F():c
E F()oF�AM'�?H':A/N<-@I,6;).y}=]+.-/'hjlk�m&n ;lq�stjlk D/).':K/CUNP+�F()�'P�[-/C7?@CR+�':KS6�8.47CRG�-B+.4R9i-/CRG�-M'*)�I,C78.D/).':K/C7N {

+.CRF�Ai)<6;+�'l+.-/6(Ai+.-M'xjlk"mon�D/)<':K/C7NP+�F()�6(4RF�AM'(c�qg-/'*).'*02F()<'o+�F�6:%(F�CUKS+.-/C78�8.CR+.>/6;+.CRF�A�=B3�'�>/8�'l6�8<C7AMG�4R'
8.6;0�'*+z91NPF�>/AB+�'*)t+.-@6;+tI�F�A/CR+�F()O8E+.-/6;+&jlk"mon ;lq_stj�k 6;G�6(C7A@8�+&jlk"monr6(4RF�AM'(c

�?>��X>`@B>#P b}d iMWXU bXY CKZ}igH a�,/- \ f i d U�n�CKD f & D R ^ D b i b C JPbed CKZ}i � iMC J ^ f i d U�n C_D f
qg-M'oq_stjlkrD/).':K@C7NP+�F()�C78�>@8�':K,+�FW+�)<9�+�F�NPF().).':NP+"D/).':K/C7NP+.C7F�A/8�F(0�+.-M'&jlk"monwD/).':K@C7NP+�F():c�qg-M'*).'*0�F().'
+.-M'SF�>M+�D@>/+hF(0o+.-M'vjlk�m&n D/).':K@C7NP+�F()�C78�>/8�':K 6(8�D@6;).+�F(0g+.-M'TC7A@K/C7NP':8hF(0t+.-M'Tq�stjlk D/)<':K/C7NP+�F()
NPF�I�DHF�AM':AB+.8t6(A/KS+.-/'xI�'*+.6;D/).':K@C7NP+�F():c

�?>��X> =&> bgU L�C_D fKd 06i biY CKZiL
j&'*F�I�'*+�)OC7Nf47':AMG(+.-�6(4747F 3t8h+�F�>@8�',%('*).9�47F�AMGw-/CU8�+�F().9�4R':AMG(+.-/8:c1k �[D}'*)OC7I�':AB+.8WC74747>@8�+�)<6;+�':K�C7A�+.-M'
D/).'*%[CRF�>/8_8�':NP+.CRF�A�8.-MF�3"':Kh+.-/6;+�>/8.C7AMG&Z]= `(`(`&6(8_+.-M'EI,6�MC7Ih>@I -/C78.+�F().9�4R':AMG(+.-W0�F()�?}F(+.-�q�stjlk�6(A/K
jlk"mon D/)<':K/C7NP+�F()<8&C78&6QG(F]F]K�N<-/F�C7NP'(=�?@>M+o+.-/6;+�>/8.C7AMGQ).':8�DH':NP+.CR%(':4R9T^�`(`i0�F()Wj�k�m&nL6(A/KrX*`(`[= `(`(`
0�F()tq_stj�k C78tI,6;).G�C7A/6(4U4R9,?H'*+�+�'*)���?]9i`[c `MXP^SI,C78.D}�a� d � = c
E F()h+.-M'ijlk"mon D/).':K@C7NP+�F():=�3�',02F()ONP',+.-M'Q>/8.'�F(0EK@C78�+.C7A/NP+�-/CU8�+�F().9w47':AMG(+.-/8�?]9w':A/02F()<N*CUAMGT+.-M'

D/).F(DH'*).+e9 � �21 ��� � �21 ; X �<; X;c

�?> �&> j?C J CKU�n(\ f i d U�n�CKUVD b
$lA�+.-M'��/)O8�+oF[N*N*>M).':A@NP'�F(0"6S?/)<6(A@N<-�=�6T8�+.6;+.C7N�D@).':K/C7NP+.CRF�A�6(8.8�F[N*C76;+�':K�3oCR+.-v+.-/'�?/)<6(A/NO-wF(D�NPF[KM'
C78�>/8.':K&� +.-/C78g6(4U4RF 3t8E+�FQ).':K/>/NP'W+.-/'�F %('*)<6(474_I,C78�D@).':K/C7NP+.CRF�Af)<6;+�'W?]9T`[c `(` �,I,CU8�D}�a� d c
� Zwz�� ��v>]po�9@m$% t0s lwdCl.l.k�t !�t�_7i�fjk t�9 9ju)dCl1g3g7l1_ n %^]pfjn.lad^ocg�g %cl>h3f#!"o:9�t�g7fj]�k"g7f#! lwv>tph g7]q]
9@]pk^i�5 ]p_���	�
\z l��Jl.n.ocg7fj]pk
g7f#! l n.]pk^hAg3_,tIf@kqg7h.Z

��ZaY��Jr �� f@h��Z � z$! fjh3`������\dCl1g3g7l(_�g %^tpk Y�Jr ��






� q rÌsuqmv

����� #Q5J!*7�¯_�#	� ���g3 «!*7.�«

qg-M'&6:%('*)<6;G('�D@).':K/C7NP+�F()�6(N*N*>M)<6(NP9QF(0_j�qgn�C78 =&>��	@�� R UVL�^	� j P F�AQ+.-M'lK/C78.+�)<CR?@>M+�':K�8.'*+"F(0�+�)O6(NP':8*c

 ':I,F %[C7AMG�+.-M'i47FBF(D�D/).':K/CUNP+�F()�6(A/K�+.-M'S8�+.6;+.C7NfD/).':K@C7NP+.CRF�A�=�C�c�'(cR=�jlk"mon ;lq�stjlkg=�F�AM'i3tC7474�8�+.C7474
F(?/+.6(C7ArZ]c +�+�^�I,CU8�D}�a� d =H+.-M'Q6(N*N*>M)<6(NP9�F(0E+.-M'ij�k�m&n D/)<':K/C7NP+�F()WNPF�I�DHF�AM':AB+x6(4RF�AM'Q?}':CUAMG1Z]c@X��[X
I,C78.D}�a� d c:so8�6(4R).':6(KM9�I�':AB+.CRF�AM':K�=6�jlk�m&nfD/).':K/C7NP+�F()�6(4RF�AM'�>/8.C7AMGg6&Z]= `(`(`&?/)<6(A/NO-x-/C78.+�F().9�4R':AMG(+.-
6(N<-@CR'*%(':8&Z]c@X^�ZQI,C78�DH�a� d c


 ':8.>/4R+.8h02F()�+.-M'1jlqgnp6(A/KLjlk"mon ;lq_stj�k ��).F 3 j ;�qo�W6;)<'iK/CU8�D@476 9(':K�DH'*)�6;D@D@47C7N*6;+.CRF�ArC7A
q�6;?@4R'&Z]c 
 ':8.>/47+.8�0�F()gj�k�m&n�D/).':K/C7NP+�F()E>/8.CUAMGx6�Z]= `(`(`�?/)<6(A/NO-f-/CU8�+�F().9�4R':AMG(+.-S6;).'l6(478�F�K/C78�D@4U6:9(':K
6(8�6&).'*02'*)<':A/NP'(c�$lAM'"N*6(A�A/F(+�'"+.-/6;+�+.-M'�?H':AM'*�/+_F(0�4RF]F(DhD@).':K/C7NP+.CRF�AhC78�I,6;).G�C7A/6(4]6;D@6;).+�F�A������� ,���� �
6(A/KT+�Ff6,4R':8.8E'P�[+�':A�+oF�A�������� � (	� ��� &�& c

X��^ X_+S� X_+S� X�X[X X�X�� X�� + Z;`MX Z;`�Z Z;` � Z;` �
jlqgn �]c�\��(\ +Bc + X(\ Z]c�^�\^ +Bc�\[X:Z X;c ���[X \]c@X��[X �]c�Z��;` `[c�Z��(\ `[c�Z(\^ Z]c7X��CX
j ;lq �]c ���(Z +Bc + X�� Z]c�^M+;Z +Bc�\��;` X;c �;`�Z \]c �;`MX �]c�\�� + `[c�\;`�Z `[c�Z^M+ Z]c7X_+S�
jlk�m&n X*`[c7X���� +Bc �[X�� Z]c�^<�;` +Bc ���(\ X;c �(\;` \]c ����� �]c�^<X;` `[c�\(Z[X `[c�Z^/X Z]c�Z(\^

Z[X:\ Z(Z(Z Z(Z + Z(ZCX Z��(Z Z��(\ Z��^ Z���� Z���� \;`(`
jlqgn `[c �^<� `[c �^�\ `[c�Z +]X `[c�^�Z�� `[c7X_+�+ `[c7X:ZCX X;c7X:Z�� `[c ` X + `[c `�\(\ �]c@X��CX
j ;lq `[c ���[X `[c ���;` `[c�ZCX + `[c�^(^�Z `[c7X�X;` `[c7X:\ + X;c�Z[X(X `[c ` �(\ `[c `;^/X �]c@X��;`
jlk�m&n X;c `;^�\ X;c `�\�� `[c�Z��[X `[c�^<X�� `[c7X_+S� `[c7X�X(\ X;c�Z�� + `[c7X*` X `[c `;^(^ X*`[c7X(X:\

q�6;?@4R'xZ ����'*)o?}':A@N<-/I,6;)<yf6(N*N*>M)<6(NP91CUATI,C78�D}�a� d c

� ��� � � °7z!6«;#	� �
qg-M'�G('*F�I�'*+�)OC7N,-/C78.+�F().9v4R':AMG(+.-�D@).':K/C7NP+�F()<8lq�stjlk 6(A/K�jlk�m&nL).'*D@).':8�':AB+�+.-M'�N*>M).).':AB+W8�+.6;+�'P{	F(02{
+.-M'P{z6;).+tF(0�-@6;)<KM3E6;).'WC7I�D@47':I�':A�+.6;?�4R'oD@).':K/C7NP+�F()<8:c

d AQ+.-@C78�8�+.>@KM9(=�3�'o0�F�>/A/KQ+.-/6;+*=M6;+�6h6x%('*)<9Q476;).G('&8�+�F()<6;G('l?@>/KMG('*+�6(A/K,0�F()�%('*).9Q476;).G('&AB>@Ix?H'*)
F(0lNPF�I�DHF�AM':A�+.8:=�+.-M'vjlk"mon D/).':K/C7NP+�F()�F�>M+�DH'*).0�F()<I,8�+.-M'1q�stjlk D/).':K/C7NP+�F() crqg-M'T6(N*N*>M)O6(NP9�F(0
q�stjlk ).':6(NO-M':8l6fD�476;+�':6(>v3oCR+.-wI,':K/C7>/IuA]>/Ih?H'*)oF(0�NPF�I,D}F�A/':A�+.8���C7Av+.-M'h)O6(AMG('hF(0oX���{eZ;`��l6(A/K
I�':K/CU>/I 8�+�F()<6;G('Q?�>/KMG('*+,��6;).F�>/A/K��^ F1?]9B+�':8 � �x6vZ����(��?�CR+.8�X:\�{zNPF�I�DHF�AM':AB+xq_stj�k D/)<':K/C7NP+�F()
'P�M-/CR?@CR+.8�F�A/4R9Q6;D@D/).F:�MC7I,6;+�':4U4R9E� � I�F().'lI,C78�D/)<':K/C7NP+.CRF�A/8�+.-/6(Ai+.-M'o?H':8�+EAMF;{z8�+�F()O6;G('W47C7I,CR+"q_stjlk
D/).':K@C7NP+�F()�3�'�0�F�>/A/K�caqt-M'"jlk�m&niD/).':K/CUNP+�F()a6(N*N*>M)<6(NP9WC7I,D/).F %(':8a3tCR+.-�+.-/'�AB>@Ix?H'*)�F(0MNPF�I�DHF�AM':AB+.8
6(A/K1>@8.C7AMG�6;).F�>/A@K�X*`(`QNPF�I�DHF�AM':AB+.8�0�F()t6,47C7IQCR+�j�k�m&n�D/)<':K/C7NP+�F()gC78�'P|H':NP+.CR%('(c

� 'h02F�>/A@KT+.-/6;+oNPF�Ih?@C7A@C7AMG�+.-M'�j�k�m&n�D/)<':K/C7NP+�F()o6(A@KT+.-M'xq�stjlk D/).':K/CUNP+�F()o6(474RF�3t8�+�FfG()<6;?
��D@6;).+lF(0O�t+.-M'�476(8�+lD@C7':NP':8oF(0"D/).':K/CUNP+.6;?@C747CR+e9TNPF�A�+.6(C7A/':K�C7A�G�4RF(?@6(4�?/)<6(A/NO-���D@6;+.-�-/C78.+�F().9(cWs 4RF]F(D
D/).':K@C7NP+�F()�N*6(A�C7I�D/).F�%('�6S47C7+�+.4R'h?�CR+o+.-/'�D@).':K/C7NP+.CRF�Aw6(N*N*>M)<6(NP9�F(0�+.-M'Qjlk"mon ;lq�stjlk D/)<':K/C7NP+�F():c
d +&N*6(A�?H'�).':I,6;).y(':K�+.-/6;+*=�F�A�+.-M'�8�'*+lF(0�?H':A/NO-/I,6;).y[8&02F()x~E�E�"Z]=H+.-M'�4RF]F(D�D/).':K/C7NP+�F()�-/6(8&F�A/479
8.I,6(4U4M).'*+.>M)<Af6;D@6;).+�F�AvX��^Mc�G�!:CRDac�$lA,+.-/'o8�'*+�F(0�?H':A/N<-/IQ6;).y]8�02F()g~E�E� {<X;=]+.-/C78�).'*+.>M)<AQ3�6(8"0�F�>/A/K
+�F�?}'Q'*%(':A�8<I,6(474R'*):c1soD@6;).+h+.-M'f47FBF(D�D/).':K/CUNP+�F():=�6(A@K�KM':8�D�CR+�':8xF�>/)x?H':8�+x'P|HF().+.8*= 3�'f-@6:%('TAMF(+
0�F�>/A/Ki6(A�9f3�6 9f+�F,C7AB+�'*G()<6;+�'W6�4RF[N*6(4H-/C78�+�F().9�D@).':K/C7NP+�F()�NPF�I�DHF�AM':AB+E?/)<C7AMG�CUAMGx6(AB9Q?H':AM'*�/+�+�F�+.-M'
jlqgn�D/).':K/CUNP+�F():c

� 'W-MF(DH'o+.-/6;+E+.-M'xjlqgn�D/).':K@C7NP+�F()"3oC7474@8.'*).%('�6(8�6�D/)<':K/C7NP+�F()�).'*02'*)<':A/NP'l+�F�6�AM'*3pG(':AM'*)O6;+.CRF�A
F(0�).':8�':6;)<NO-M':8g+�FQ+�':8�+t6(A/KT%;6(47C7K@6;+�'WAM'*3 ?/)<6(A@N<-TD/)<':K/C7NP+.CRF�AS6(4RG(F()<C7+.-/I,8*c

×0Ø



��� q����Pq�{���xzp
	Gxzv�� ���� yGq��Pxzv�	��Þy

¨ý° ; � � 9 7 3 � !X3 5 3@� �«
qg-/CU8�3"F()<yi3E6(8oD@6;).+.C76(47479i8.>/D/DHF().+�':KS?B916(A d AB+�':4�)<':8�':6;)<N<-wG()<6(AB+*=}6(A d A�+�':4a).':8�':6;)<NO-v'��]>/CRD@I,':A�+
KMF�A/6;+.C7F�A16(A/KT?]9f+.-/'Wk�>M).F(DH':6(Av~�F�IQI,C78.8.C7F�ATC7AS+.-M'WNPF�AB+�'P�]+oF(0�+.-/' "[s 
 ~pCUA�+�'*G()<6;+�':KvD/).Fa��':NP+
� Z +S�^<Xw� E �n���Oc
��3 � 3 ® 3@� ° 3 «

VYX b�shc?fxcHk�KM':A�6(A/K�q�c fhc Fw>/KMG('(clqg-M'��������x?/)<6(A/NO-vD@).':K/C7NP+�F():c d A
	 ��( � ������� *-,+& ()1y�
� ������& �
� * * � ���� *�� � � */� ��� (�*%���#��� �3(�& ���  (�*�� ��� �)( � � ������� � ���A� ���P= � ':NfX����CX]c

V�Z�b�mhcjl6;Fo6(A/KWmhc��H-MF�>�c(s&K/6;D/+.CR%('�CUAM02F()OI,6;+.CRF�AlD/).F[NP':8.8.CUAMG��soAx'P|}':NP+.CR%('"3�6 9l+�FtC7I�D/)<F %('�DH'*)�{
NP'*D@+�).F�AxD@).':K/C7NP+�F()<8:c��3(C� � */��� ()1� * & ���p� �����2(�* �6���+� ��	 � ����� � �0� � & �� �~�3����������� � � � ! � � � � ( � ,"����(��$#&%=
soD/)<CU4HZ;`(` �]c

V�\�b � c('�C7I*)':AM'%!(c E 6(8�+iD@6;+.-[{	?@6(8�':K AM':>M)<6(4t?/)<6(A/NO-JD/)<':K/C7NP+.CRF�A�c d A+	 ��( � ������� *-,+& ()1 �
�3�,�  �
�
� * * � �������� ���3�.-/�0 *�� � � *%�C��� (+*/����� �	 � (�& ���  (+*1� ��� �)( � � �����A� � ���A� ���P=HKM':NxZ;`(`�\]c

V ^;b � c�'�CUI2)':AM'%!(c���CR':NP'*3tCU8�'f47CUAM':6;)h?@)<6(A/N<-rD/).':K@C7NP+.CRF�A�c d A3	 ��( � � ���	� *-,+& (�1 �
�3�1��� */� ��* * � ���
 *\� � � */�C���2(�*/����� �	�3(�& ���  (+*4-
(	�\��� � � � � ������� � ���A� ���P=S�.>/AM'WZ;`(` �]c

V ��b � c�'�C7I*)':AM'%!�6(A/K�~&c�n_C7A�c � 9]A/6(IQC7NW?/)O6(A/N<-vD/).':K/C7NP+.C7F�AT3tCR+.-vD}'*)ONP'*D/+�).F�A/8*c d A,	 �)( � �����	� *-,�&
(�1��
�3� �%���+� *��
�� *�� � � */� ��� (�*%����� �	�3(�&�� �  (�*�� � ,	�5	 � � 10( �� ��* � �6-
(	�\��� � � � � ��� ��� � ���A� ���*=
Z;`(`MX;c

V ��b�~�{ ~&c�na'*'(= d { ~lc ��c;~E-/':A�=(6(A/KhqWc fxc�Fv>@KMG('(cMqg-M'�?�CY{zI�F[KM'�?/)<6(A@N<-�D/).':K/CUNP+�F():c d A6	 �)( � �����	� *-,�&
(�1 �
�3�7� � �
� � * * � ���� *�� � � */� ��� (�*%���#��� �3(�& ���  (�*�� ��� �)( � � ������� � ���A� ���P= � ':NfX���� +Bc

V + b�qWc�naC�=�n�c ��c8'�F�-/A�="shc*"[CR%;6(8.>M?@)<6(I,6(A/C76(I1= fxc�9lC �.6:9]yB)OC78.-/A/6(A�=�6(A/K:'Mc 
 >M?@CRFMc $l8�{z6:3E6;).'
?@)<6(A/N<-QD/).':K/CUNP+.CRF�A&� d I�D/)<F %[C7AMGxI,CUNP).F(D/).F[NP':8.8�F()�NPF�AB+�).F�4	$/F�3 D/).':K@C7NP+.CRF�A�0�F()"F(DH'*)<6;+.CUAMGx8�9[8 {
+�':IQ8*c;���� � 	 ����* &��<-
(	�\��� � � &O=?���M� X � ��Z>=�X_+B=aZ;`(`<+Bc

V�X�b���cDFvCUN<-/6(>/K�cas D/D@I�{z47CRy('(=�+.6;G;{	?�6(8�':KSD/).':K/CUNP+�F():c�� ( � � */�+�'(�1? * &������ �J��� (+*.�6�"���0�@	 � �)�+� � � � � &�
� �~�3����������� � � � ! � � � � ( � ,"����(��$#A%=_soD/)<C74�Z;`(` �]c

V ��b���c�FwC7NO-/6(>/K�=@shc?"['%!:AM':N;=�6(A/K 
 c V -/47CRGMc�qa)O6(K/C7AMG,NPF�A$�C7NP+t6(A/K1N*6;D�6(N*CR+z916(47CU6(8.C7AMG,C7AvNPF�A/K/CY{
+.C7F�A/6(4�?/)O6(A/N<-vD/).':K/C7NP+�F()O8*c d AB	 ��( � � ���	� *-,+& ()1y�
�3� ��� �
� ��*�* � ���C *�� � � */� ��� (�*%���
� �	�3(�& ��� 
(+*3-
(� �w��� � � � � ��� ��� � ���A� ���D�$ �E- �GFAH@#&%�=�'�>/AM',X���� +Bc

VYX*`b�shcB"]'%!:AM':N;c�soA@6(4R9]8<C78�F(0�+.-M'lF;{	G(':-/4H?/)<6(A@N<-SD/).':K@C7NP+�F():c d A1	 ��( � � ���	� *-,�& ()1 �
�3����� */� ��* * � ���
 *\� � � */�C���2(�*/����� �	�3(�& ���  (+*4-
(	�\��� � � � � ������� � ���A� ���P=S�.>/AM'WZ;`(` �]c

VYX(X b�shc<"]'%!:AM':N;c@qt-M'�NP?/DM{eZ&4Y{	+.6;G('g?/)O6(A/N<-�D/).':K@C7NP+�F():c�� ( � � */�+�/()1I * & ���p� �����2(�*�F �6�"���0�J	 � ����� � �0� � & 7K
��(�� ��H;=�Fw6:91Z;`(`<+Bc

VYX:Z�b�shcB"]'%!:AM':N;=G"}c E ':4UCY�}=L9�c:��)<C78<-/A/6(A�=�6(A@K ��cB"[6S!*':C7K�M':8:c � ':8.C7G�AS+�)<6(KM'*F;|�8�02F()�+.-/'&'*%�X�?/)<6(A@N<-
D@).':K/C7NP+�F():c d A2	 �)( � �����	� *�,�& ()14�
�3� �JHC�
� ��* *�� �+�� *�� � � */�C���2(�*/�+��� �	�3(�&�� �  (�*N-
(	�\��� � �
� � ������� � ���A� ���P=�Z;`(`�Z]c

VYX:\�b�shc'"]'%!:AM':N�6(A/Kp��c FvC7NO-/6(>/K�c s N*6(8�'�02F()���D�6;).+.C76(474R9/�z{	+.6;G(G(':KpG('*F�I�'*+�)<CUN�-/C78�+�F().9 4R':AMG(+.-
D@).':K/C7NP+�F()<8:c��3( � � */��� (�1G * &������ �J��� (+* �#�����0�O	 � ����� � �0� � & P� �~�3����������� � � � !�� � � � ( � ,"����(+�Q#A%=�soD/)<C74
Z;`(` �]c

×t×


