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varying_bag

(bound may change or stay the same)

dynamic_bag bag

(bound may change) (bound stays the same)

[...as in Fig. 10...]
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counter

(value never decreases)

incrementer

(value never decreases)

doubler

(value doubles)

multiplier

(value multiplies)
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integer

64-bit-int regular_int

32-bit-int 16-bit-int

�B�! �"�����" �{2K�^): �)¢5 ��.6/4�M� 


XTw
�7S�CM?�CEIw?Q<�c*<m>:8g\]H*9TXtNpITH*?rHTF�F
9�>gC�R ?QPT<�@W\�<�>:<���UL�7STCE?�CMIB?Q<�c*<�>Q8$UoV�XE8:H_[�X{JL>:cZ<�>gCEI*?Q<�c*<�>Q8
F�JLITITH*?-S_<4J48Q9TST?A@B;(< HLR�8QadJLXMXE<�>=HZIT<�8-S=<$F�J�9�8:<]<
�_F
<�;T?QCMHZIT8�NBH1I�H*?£HTF�F69T>,\4PT<�If<
�T;_<$F6?:<$N=U
�4H�\]<�nZ<�>$[]\]<YF
XE<$J�>QXE@e\]H*9TXtNOXECE��<�CEIw?Q<�c*<m>:8DHLR�NBC�i <�>Q<�IT?o8QCo�m<�8D?QHOS=<d>Q<�XtJ�?Q<$N=U&h4P�CM8oCE8
J*FmF
H*ab;TXECM8QPT<$NrSZ@�NB<�8QCEc*ITCEITcrJ4nBCE>:?:9(J�XB8:9T;(<�>Q?:@B;_<]?:P(J�?,CEI_F
XE9_NB<�8,?QPT<�aYU ¤ 9_FQPGJ PTCE<�>KJL>KF
PZ@
CE8�8QPTH�\4I¦CEI � CEc*9T>Q< P�XT[�\4PT<�>:<�CEIB?:<�cZ<�>oCE8DJqnBCE>:?Q9_J�X4?A@B;(<*U �4<�>Q<qCEIw?Q<�c*<m>o?A@w;(<�8b\4CM?QP
NBC�i=<�>:<�I�?�8:CQ��<�81JL>:<48Q9TST?:@B;(<�8]H�R£CEI*?Q<�c*<�>�U7�AIDJZNTNBCE?:CEH*I-[�8:a�J�XEXBCMIB?Q<�c*<�>]?A@B;_<m8 JL>:<18Q9TST?A@B;=<�8
H�R]>:<�cZ9TXtJ�> CEIB?$[-J�ITHZ?:PT<�>rnBCE>:?Q9_J�X,?A@B;_<ZU ¤ 9_F6PYJbPTCE<�>KJL>KF
PB@�aDCEc*P�?rP_J�n�<DJ 8:?Q>:9_F
?Q9T>:<bXECM��<
?:P�CM8�[BH*>�CE?]aDCEc*P�?]S(< � JL?:?:<m>4Sw@fP_J�nBCEITc�JLXMX(CEI*?Q<�c*<�>4?A@B;(<�84S(<�NBCE>:<�F
?48:9TS�?A@w;=<m8 HLR£CMIB?Q<�c*<�>�U
� �  ��
	 � ��������

� ��� ������� ��������� �����
��#
�AIW?:PTCE8g8Q<$F
?:CEHZI£[£\]<oF
H*ab;_J�>Q<�?QPT<o?A\ HqNB<iu_ITCE?:CEH*I�8 JLI_Np8:PTH�\ \4Pw@p\ <o;T>Q<
R�<�>j?:PT<DF
HZIB�
8:?Q>KJLCMIB?1JL;T;T>:HBJ*FQP£U
h4PT<�F6H*IT8Q?:>KJLCEIT? JL;T;T>QHwJ*FQP�CE8 JL;T;(<$J�XECEITcgS=<$FmJ�9T8Q<�CE?]CE848:CEaD;TXE<1JLI_NDNBCE>Q<$F
?$U�h4PT<r8:;(<$F
C��

u F�JL?:CEH*IonBCE8:9(J�XEXE@�P�CMcZPTXECEc*P�?:84J�?A@B;=<Tz 8�PTCE8:?QH*>:@f;T>QH*;(<�>:?QCM<m8 ?QP_J�?�af9T8Q?�S_<�;T>:<m8:<�>Qnw<�NoSB@gCE?:8
8:9�ST?A@B;=<�8$U ¤ P�H�\4CMI�cg?:P_JL? J�IbCEaD;TXECtF�J�?QCEH*IgPTHZXtNB8�CE8 abH*>Q< 8Q?:>KJLCEc*PB?AR�HZ>:\4J�>
Nf?:P_JLID8:P�H�\4CMI�c
?:P�< N�C{JLaDHZI_NoNBCtJ�cZ>KJ�a PTH*XtNB8�U

%-�T;TXECtF
CE?�F6H*IT8Q?:>KJLCEIw?Q8 J�XEXEH�\`9�8�?:Hg>Q9TXE<4H*9T?�9TITCEI*?Q<�I_NB<$N ;T>:HZ;=<�>:?QCE<�8 ?QP_J�?�P_J�;T;(<�Io?QHgS_<
?:>Q9T<rS_<�F�J�9T8Q<rH�R�J�Ib<�>:>QH*>]CEIdJrab<�?:PTHBNo8Q;=<$F
C�u F�JL?:CEH*I£U#�1J�nBCEITcgS(H*?QPD?QPT<�F
HZIT8:?Q>KJLCMI�? JLI_N
?:P�<1aD<m?:PTHBNo8:;(<$F
C�u FmJ�?:CEHZIT84CE8 J�R�HZ>:akH�R£9T8Q<
R�9TX=>Q<$NB9TI(NTJ�I_F6@ �#�^R£?QPT<1?A\]HoJ�>:<�ITH*?]F
H*IT8QCE8A�
?:<mIT?$[�?QPTCE8�CEI_NBCtF�JL?:<�8 JLI�<m>:>:HZ> CEIf?:PT<48Q;=<$F
C�u F�JL?:CEH*I-U£h4PT<�<�>:>QH*> FmJ�Io?:P�<�IoS=<4>:<�abH$n�<�Nb��SB@
FQP_J�I�c*CEITcf<�CE?:PT<�>4?QPT<gF
H*I�8:?:>
J�CEIB? HZ> 8QH*ab<1aD<m?:PTHBNo8:;=<�F
C�u F�J�?QCEH*I_�mU,h4PT<�>:<6R�H*>Q<*[TCEI_F
XE9_N�CMI�c
F
HZIT8:?Q>KJ�CEIB?:8�CEID8:;=<�F
C�u F�J�?QCEH*IT84a�J���<�84R�HZ> JfabH*>Q<1>:HZST9T8Q?4aD<�?QPTHwNBHZXEH*c*@ZU

%-�T;TXECtF
CE?�F6H*IT8Q?:>KJLCEIw?Q8 JLXE8:HgJ�XEXEH�\¦9T8]?:Hg8Q?KJ�?Q<1?QPT<1F
H*abaDHZI�;�>:H*;=<m>:?:CE<�8]H�R=?A@B;=<]R7J�abCEXMCE<�8
NBCE>:<�F
?:XE@BUqy&CE?:PO?QPT<�<
�T;TXtJ�I_JL?:CEH*IOJ�;�;T>:HBJ*FQP£[�CE?gCE8g8QH*ab<�?:CEaD<m8�I�<$F
<�8Q8KJ�>Q@¦?:HWCMIZ?:>QH�N�9_F
<
<
�T?:>
J4ab<�?:PTHBNB8£CEIr?:P�<�8:9T;=<m>:?:@B;(<�?:H4<mIT8:9T>Q< ?QP_J�?-PTCE8:?QH*>:@�;T>:HZ;=<�>:?QCE<�8£?QP_J�?,NBH4ITH*?-PTH*XtN R�HZ>
8:9�ST?A@B;=<�8�F�JLITITHZ?�S(<�;T>QH�n*<$N R�HZ>=8:9T;=<�>Q?:@B;(<�8$U-V1Ig<6��JLaD;TXE<,\4J�8£cZCEn�<�I�CEI ¤ <$F6?:CEH*I��T[�\4PT<�I
\]<¥N�CM8
F
9T8Q8:<$N¦?QPT<�n
JL>:@BCEITc S_JLcY?A@B;(<*U © <�CEITceJLSTXE<D?:HW8:?
J�?Q<d<mn*<�>Q@w?QPTCEITceNB<$F6X{JL>KJL?:CEn*<�XE@
8:<m<�aD84XECE��<gJf;_J�>Q?:CtF
9TXtJ�>QXE@oCMab;BH*>:?
J�IB?1J*N�n
JLIw?
J�cZ<�HLR�?QPT<�F
HZIT8:?Q>KJ�CEIB?1J�;�;T>:HBJ*FQP£U
h4PT<1F
HZIT8:?Q>KJ�CEIT?]J�;T;T>QHwJZF:PoCE8]aDHZ>:<];_<�>QaDCE8:8QCEn�<1?:P(J�Io?:P�<1<
�T;TXtJ�I(J�?:CEHZIGJL;T;T>:HBJ*FQP£U,h4PT<

<
�T;TXtJ�I(J�?:CEHZIvJL;T;T>QHwJ*FQP&>Q<$§Z9TCE>:<�8�?QP_J�?b?:PT<W;T>:<6�¢F
HZI_NBCE?:CEHZIT8DHLR�?:PT<pCMI�PT<�>:CE?Q<$N&ab<�?:P�HwNB8
S(<gCtNB<�IB?:CtF�JLX£?:Ho?QPTH*8Q<�HLR�?:PT<�F6H*>:>Q<�8:;-H*I_N�CMI�c�8Q9T;=<�>:?Q@B;_<gab<�?:P�HwNB8�<_\4CE?QPd?QPT<�F
HZIT8:?Q>KJLCMIB?
J�;�;T>:HBJ*FQP£[*J�8:9�ST?A@B;_<Tz 8�ab<�?:P�HwN&z 8,;T>:<6�¢F
HZI_NBCE?:CEHZI�F�J�IoS(<]\ <$JL�*<�>,?QP_J�If?:P_JL?,H�R=?:PT<]8:9T;=<m>A�
?A@B;_<ZU � H*>,<
�_J�ab;TXE<*[�F
H*I�8:CtNB<�>�?QPT<4ITHZ>:?:P�<$J�8Q?:<�>QXM@Z�AaDH�nBCMI�c1\4CEI_NBH�\48 NBCE8KF69T8:8Q<$NfCEI ¤ <�F
?:CEH*I
W UMX�U w�U&�A?]adJ
@oS(<1?QP_J�?]?:PT<r8Q;_<$F6C�u(<�>4H�R£?QPTCE8 ?A@B;(< N�C{NfI�H*?]CMIZ?:<�I(ND?QHgP_J�nZ<18:9(F
PdJr8Q?:>QH*ITc
F
HZIT8:?Q>KJ�CEIB?]H*Io?:P�<�8:<g\4CEI_N�H$\48�U,y&CE?:Po?:P�<�F
HZIT8:?Q>KJ�CEIB?4J�;T;T>QHwJZF:P-[B?:PT<�CMIZ?:<�I�?:CEH*IoCE8�8Q?KJ�?Q<$N



� �����$�
�$	 ���M�����=�
	A	 �Z�1����
�����	����$	���� � ���

<
�T;TXECtF
CE?:XE@*[=<ZU c(UE[=?:PT<�F
H*I�8:?:>
J�CEIB?gaDCEcZP$?gP(J�n�<DS(<�<�I $:?Q>:9T<G%qCEIY?QPTCE8�F�J�8Q<*U © 9T?j\4CM?QPO?:PT<
<
�T;TXtJ�I(J�?:CEHZIdJ�;�;T>:HBJ*FQPq?:P�<g8:?Q>:H*I�c*<�>�;T>:<
�:F
HZI_NBCE?:CEH*I�>Q9TXE<gCE84IT<�<$NB<�Nq?QHo<�IT8:9�>:<f?:P_JL?�J�IZ@
PTCE8:?QH*>Q@q;T>:HZ;=<�>:?A@W?:P(J�?raDCEc*P�?rS=<f;T>:H�nZ<$NOJ�S(H*9�?�?QPT<o8:9�;=<�>:?A@B;=<oF�J�IOS(<o;T>:H�nZ<$NWJ�S(H*9T?
?:P�<�8Q9TST?Q@w;(<*U
V NBCE8
J*NBn�J�IB?KJLc*<gHLR ?:P�<�F
H*I�8:?:>
J�CEIT?rJ�;T;T>QHwJZF:PpCM8�?:PT<fXEH*8Q81H�R]?:PT<gP�CM8Q?:HZ>:@q>Q9TXE<*U G 8:<�>Q8

J�>Q<�I�H*?r;_<m>:aDCE?Q?:<$Np?:H�9T8Q<�?QPT<oPTCE8:?QH*>:@p>:9TXE<fS_<$FmJ�9T8Q<DC�R ?:P�<�@YNBCtN=[=?QPT<�@qabCEc*P�?rS_<DJLSTXE<
?:Hf;T>QH�n�<1PTCE8:?QH*>Q@o;T>:HZ;=<�>:?QCM<m8 ?QP_J�?4Jg8Q9TST?A@B;(< N�C{NfI�H*?]<�IT8:9�>:<*U ¤ CEI_F
<1?QPT<�>Q<�CE8]ITHgPTCE8Q?:H*>Q@
>:9�XM<oJ�8Q8:HTF
CtJ�?Q<$Np\4CM?QPY?QPT<f?A@w;(<f8:;=<$F
C�u FmJ�?:CEHZI£[=?:P�<�8Q;=<$F
C�u_<�>gaj9T8:?rS=<oF�J�>Q<
R�9TX�?QHdNB<iu_IT<
Jj8:?:>QH*ITco<mITH*9TcZPdF
HZIT8:?Q>KJLCMIB?�U � HZ> <
�_JLaD;TXE<*[Z8:9T;�;_HZ8:<r?:PT<gNB<iu_IT<�>�H�R£RAJ�? 8:<m?4aDCE8:?
J���<�ITXE@
c*CEn�<�8�?:PT<�R�HZXEXMHm\4CMI�cGF
HZIT8:?Q>KJLCMI�?$�

%�$�67."��"�	�,�6$� �T� � � � �T� � �
G 8Q<�>:8j\ HZ9TXtN�?:PT<mIYS=<f9TI_JLSTXE<g?:HqNB<$N�9_F
<o?:P(J�?rH*I_F6<GJLIq<�XE<�aD<mIw?�CE8 JZNTNB<$Np?:HqJGR7J�? 8Q<�?
CE?1\4CEXEX�J�XE\ J�@B8rS_<f?:PT<m>:<���8QCEI_F
<o?:P�<�@YJ�>Q<oITH*?rJ�XEXEH$\]<$Np?:H�9T8Q<�?QPT<oPTCE8:?QH*>:@p>:9TXE<$�mUV�4H�\]�
<�nZ<�>$[(J�XE?:PTHZ9Tc*Po8Q;_<�F
C�u_<�>:8�P_J�n�<r?:HfS_<�aDHZ>:<1F�JL>:<
R�9�X7[BcZ<�?:?QCEITc�?QPT<gF
H*I�8:?:>
J�CEIB? ;(J�>:?]H�R,?:PT<
8:;=<�F
C�u F�J�?QCEH*I $:>:CEcZP*?-%�CE8rITHqabH*>:<fNBC � F
9TXE?1?QP_J�IOcZ<�?:?QCMI�cd?QPT<o>:<m8:?gHLR ?QPT<o8:;(<$F
C�u F�JL?:CEH*I
$:>QCEc*P*?�U %YV�I_N=[TCEIbH*9T>4<
�T;=<�>QCE<�I_F
<g?QPT<�NB<m8:CE>:<$NpF
H*IT8Q?:>
J�CEIB?4CM849�8:9_JLXMXE@oHZS*nBCEH*9T8�U
h4PT<q<
�T;TXtJLI_J�?QCMHZI&J�;T;T>QHwJZF:P�P_J�8b?:PT<YJZNBn*J�IZ?KJLc*<q?QP_J�?bCM?badJ
@¦S(<qaDHZ>:<qJ�;�;_<$JLXECMI�c

?:HO;�>:H*cZ>KJLaDaD<m>:8fS_<$FmJ�9T8Q<YCE?DCE8oabH*>:<�CEI*?Q9TCE?:CEn�<YJLI_N¦S(<$F�J�9�8:<WCM?oCE8bH*;(<�>KJL?:CEH*I_JLXAU&V1I
<
�T;TXtJ�I(J�?:CEHZI�CE8T|
9T8Q? Jr;T>QH*c*>
J�akJ�I_Nfa�J�I�@f;_<�HZ;TXE<1J�>Q<4S_<�?Q?:<�>4J�?�?:PTCEIT�BCEITcrH*;(<�>KJL?:CEH*I(J�XEXE@
?:P(J�IqNB<vu_I�CM?QCEH*I_JLXMXE@�U,h4PT<r<
�T;TXtJ�I_JL?:CEH*I�J�;T;T>QHwJZF:PbCE84<�8:;=<$F6C{JLXEXM@oI�C{F6<�CEI�J�F
HZaDabH*IoF�J�8Q<*�
?:P�<48:9TST?Q@B;_<1JZNTNB8�8QH*aD<]<
�T?:>
JraD<m?:PTHBNB8�ST9T?]NBHB<�8 I�H*?�FQP_J�ITcZ<1J�IB@gHLR£?:PT<4<
�TCE8:?QCEITcrH*IT<�8�U
N4HZ?:<�?:P_JL?�CEIo?:PTCE8 F�JL8:<r?:P�<18:?Q>:CtF
?Q<�> ;�>:<
�:F
H*I(NBCE?:CEH*Ib>:9TXE<4\4CEXEX_J�9T?QH*a�J�?:CtF�JLXEXM@�S_<�8KJL?:CE8?u_<�N=U
�AIq8:9�aDadJL>:@�[_P(J�nwCEITc�J�Iq<6��;�XMCtF
CE?rF
H*IT8Q?:>
J�CEIB?�CE8rJ�?:?Q>KJZF
?:CEn*<fS(<$F�J�9�8:<o?:P�<�8Q9TST?:@B;(<�>Q<
�

XtJ�?QCMHZI�CM8�8:CEaD;�XM<Z[TCE?1J�XEXEH$\48�9T8r?:Hb8:?KJL?:<f;T>:HZ;_<m>:?:CE<�8jH�R�?A@B;_<jR7J�abCEXMC�<�84NB<$F
XtJ�>
J�?QCMnZ<�XE@w[=JLI_N
?:P�<�F
H*I�8:?:>
J�CEIB?�JZF
?:8rJ�8�JoF6PT<$F
�bH*I�?:PT<oF
HZ>:>:<�F
?:IT<m8:8gHLR�Jf8Q;=<$F
C�u F�JL?:CEH*I-U h4P�<�NB>KJ�\4S(J*FQ�
CE8�?:P(J�?�C�R£8:HZaD<];T>:HZ;_<m>:?:@fCE8�XE<
R�?�HZ9T?]H�R=?:PT<rF
H*IT8Q?:>
J�CEIB?$[Z?:PT<�>Q<rCM8�ITHg\4J�@�9T8Q<�>:84F�JLIDadJL�$<
9T8Q<gH�R,CM?�U
>�IT<]u_I_JLXT;_HZCEI*?$�-V1IB@g8Q@B8:?:<ma ��\4PT<m?:PT<�>]H*I��7XECEIT<�HZ>�ITH*?
�-CMIf\4PTCtFQPo?A@B;_<�8]J�>:<48Q;_<�F
C�u_<$N

J�I(NW8:9TST?A@B;(<D>Q<�XtJ�?:CEHZIT8gJ�>:<DN�<vu_IT<$N a�9�8:?g8Q<�?:?QXM<bH*ID|
9�8:?gHZIT<oH�R4?:PT<b?A\�HYJL;T;T>:HBJ*FQPT<�8�U
>�9T>,H�\4I�;�>:<
R�<m>:<�I_F6<1\]H*9TXtNrS(<4?:PT<4F
HZIT8:?Q>KJ�CEIB?�J�;T;�>:HwJZFQP£U � H�\ <mn*<�>�[*8QH*aD<mH*IT< N�<�8:CEc*I�CMI�c
Jj?A@w;(<4RAJ�aDCEXE@radJ
@�u(I_NfCE? 9T8Q<
R�9TX=?QH���<m<�;�S_HZ?:PdN�<vu_ITCE?:CEHZIT8 CEIoabCMI(N=U � H*>�<
�_JLaD;TXE<*[Z?:PT<
<
�T;TXtJ�I(J�?:CEHZIYJ�;T;�>:HwJZFQPqadJm@�S=<�<$JL8:CE<�>r?:H�9T8Q<�\4P�<�IeNB<�nZ<�XEH*;TCEITcb8:;(<$F
C�u F�JL?:CEH*IT8jH�R IT<m\
8:9�ST?A@B;=<�8$U#�A?]8:<�<maD84I_JL?:9T>
J�X(?:HoNB<�ST9Tco?QPT<r8:;(<$F
C�u F�JL?:CEH*I�84H�R�?QPT<1<6��?Q>KJfab<�?:PTHBNB84CEIo?:PTCE8
\4J�@B[BCAU <ZUM[B?QPT<�>Q<gCE8 JfabCM8Q?KJL�$<rCEI�?:PT<r8:9�ST?A@B;=<�P�CM<m>KJ�>
FQPw@bC�R�J�Ib<
�T?:>
JoaD<m?:PTHBNdFmJ�ITITHZ?4S_<
<
�T;TXtJ�CEIT<�N=U
�
��������� � ��� � � ���
¤ HZaD<DHLRg?:PT<q>Q<�8:<�J�>KFmP&HZIvN�<vu_ITCEITcO8Q9TST?:@B;(<q>:<mX{JL?:CEH*I�8oCM8�F
H*I(F
<�>:I�<$N&\4CE?QPvFmJ�;T?Q9T>:CEITc
F
HZIT8:?Q>KJ�CEIB?:8bH*IzaD<�?QPTHTNO8:CEcZI_J�?Q9T>:<�8bnBC{Jp?:P�<YF
H*IB?Q>KJ�#ZF
H�n�J�>:CtJLI_F
<q>Q9TXE<�8$[]8:9(F
P&J�8o?:P�H*8:<
9T8Q<$NWCEIYXtJ�I�c*9_JLc*<�8rXECE��<oh£>:<mXMXECE8�#)>�\4X1� ¤ FQP_J�i=<�>:?�[ s HBHZ;_<�>�[ © 9TXEXECE8$[���CEXEC{JLI£[£JLI_Nqy�CMXE;THZXE?
P
R�� �
�¢[ %�aD<�>
J�XtN=� © XtJZFA�=[��49T?
F:P�CMI�8:H*I-[
	Z9TXA[��=<�nB@*[4J�I(N s JL>:?Q<�> P�R �T�
�:[��19�<�8:?O� s J�>
NB<�XEXEC
P
R�� �
�¢[�%,C�i=<�X,� J <�@�<�>kP
R �����:[ H">�> �O� V1aD<m>:CtF�JHP�RTRS3��:[�J�I_Nf?QH J XMCEabCM?Q<$N�<
�T?:<�I�? J H�N�9TXtJ��fX
�MN4<�XE8QH*I P�RTRtP
�:U�>�9T>4>Q9TXE<�84;TXtJ*F6<�F
HZIT8:?Q>KJ�CEIB?:84I�H*?£|
9T8Q? HZID?QPT<g8:CEcZI_J�?Q9T>:<�84HLR�J�I�H*S*|6<$F
?
z 8
aD<m?:PTHBNB8$[�ST9T?1J�XE8QH�HZId?QPT<�CE>4S(<�P_J�nBCEH*>�U
>�9T>1\]H*>Q�DCE81abH*8:?48QCEaDCEXtJ�>�?QHD?:P(J�?1HLR�V1aD<m>:CtF�J��QP
RSR�P
�:[B\4PTHoP(J�81;�>:H*;=HZ8:<$N¥>:9TXE<�8�R�HZ>

NB<�?Q<�>:abCEITCEITcgS_JL8:<$N H*Io?A@B;_<r8Q;_<$F6C�u=F�J�?QCMHZIT8]\4PT<�?:P�<�>4H*IT<�?A@B;_<rCE8 Jj8:9TST?A@B;(<1HLR�J�ITHZ?:PT<�>�U



��� � �����
	 �
�������
����������	����

J <�@Z<�>g�QP
R�� ���=J�XE8:Hg9�8:<�8�;T>:<
� JLI_No;(H*8Q?A�:F
H*I_N�CM?QCEH*ID>Q9TXE<�8]8:CEaDCEXtJ�>,?:HfV1ab<�>:CtF�Jtz 8 J�I_NfHZ9T>:8�U
s 9T8
J*FQ�&z 8g�QP�RTR�P6��JL;T;T>QHwJ*FQP�H�R,>:<�XtJL?:CEITco?A@B;_<r8Q;=<$F
C�u F�JL?:CEH*IT81N�<vu_IT<�8�8:9TS�?:@B;TCEITcfCMI�?Q<�>:ab8
H�Rr8:?Q>:<�ITcZ?:PT<mITCEITce8Q?KJ�?Q<qCEI*n*JL>:CtJ�IZ?:8$U � H�\ <mn*<�>�[ I�H*IT<�H�Rr?:PT<m8:<OJ�9T?QPTH*>Q8DF
H*IT8QCtNB<�>:8b?:PT<
;T>QH*STXE<�ab84CMIZ?:>QH�N�9_F
<$NpSB@D<
�T?:>
Joaf9T?KJL?:HZ>:81I�H*>4?:P�<�;T>Q<�8:<m>:nwJL?:CEH*I�HLR�P�CM8Q?:HZ>:@D;�>:H*;=<m>:?:CE<�8�U
h4PT<�>Q<
R�HZ>:<*[�?:PT<�@DJLXEXMH�\&F
<�>Q?KJ�CEI�8:9�ST?A@B;_<�>:<�XtJ�?QCEH*IT8]?:P_JL? \]<4R^H*>:S�C{Nb�^<*U c_UE[ZCMIZ?:8Q<�?1F
H*9�X{N S_<
Jf8:9�ST?A@B;_<rH�R,R7JL? 8:<�?�CEId?QPT<�8Q<�J�;T;�>:HwJZFQPT<�8K�mU
h4PT<r<�aD;�P_J�8QCM8]H*I�8Q<�adJLI*?:CtF
8�H�R�J�ST8Q?:>KJZF
?1?A@B;(<�81CE81Jf;T>QH*abCMI�<�I�?4R�<�J�?:9�>:<rH�R�?:P�<g\�H*>Q�

SB@ �=<$J�nZ<�IT8$U[�AIgPTCE8�H,P£U 
fU�?:P�<�8:CE8 �=<$J�nZ<�IT84�QP
R��TR��wN�<vu_IT<�8�?A@w;(<�8,CEIr?:<�>QaD8£HLR J�XEcZ<�ST>KJL8�JLI_N
8:9�ST?A@B;TCEITc�CEIo?Q<�>:ab8 HLR�J�x�qr��~�no^�e?q-�J` @'� no^Ke q���`gS(<�?A\]<�<�I�?:P�<�aYU#�4CE8]8:CEag9TXtJ�?QCEH*Io>:<mX{JL?:CEH*I�8
J�>Q<�JfaDHZ>:<rc*<mIT<�>KJLX-R�H*>Qa HLR�HZ9T>�JLST8:?Q>KJZF
?:CEH*IbR�9�I_F
?:CEHZIT8$U9� H�\�<�nB<�>�[TR^H*>4aDHZ8:?];T>KJZF
?:CtF�JLX
;T9T>Q;=H*8Q<�8$[TJLST8:?Q>KJ*F6?:CEH*IbR�9TI(F
?:CEH*I�8 JL>:<gJ*NB<�§*9(J�?:<f�AF
H*ab;_J�>Q<$Nf?:Hf>:<�XtJL?:CEH*IT8
�4J�I_N P_Jmn*<r?:PT<
J*N�n
JLIw?
J�cZ<o?:P_JL?g\ <DFmJ�IWR�>Q<�<�XE@Y9�8:<o<$§Z9_JLXMCE?^@YCEIOJ�8Q8:<�>Q?:CEH*IT8�U�h4PT<o\]H*>:�WSB@ © >:9_F
<qJLI_N
yW<�c*IT<m>D�QP
RTRS3���CE8r8:CEaDCEXtJ�>�<_XECE��< �=<$J�nZ<�IT8$[-?:P�<�@YS(J�8:<o?QPT<�CE>g\]H*>Q�qH*IOJ�XEc*<mST>KJL8$[-ST9T?rXECM��<
9T8�[T?:P�<�@D9T8Q< g'���G@'g q-��` � ~|`�gve?q-��`}x \4CE?:Pb?:PT<g8Q9TST8Q?:CE?:9T?QCEH*ID;�>:H*;=<m>:?A@BU �=<$J�n�<�I�8�F
HZIT8:CtNB<�>Q<$N
H*I�XM@oCEaba�9�?KJ�S�XM<r?A@B;(<�8$U 
1P(J�>KJ�� 
�P_JL>KJ2P
RTRSw
< 
�P_JL>KJoJ�I(N��=<�J�n*<�IT8�P
RSRTw
<���<$J�n*<mIT8�JLI_N

�P_J�>
J�P
RSRTw
� <
�T?:<�I(NB8��=<$J�nZ<�IT8�z,?:PT<�8QCE8o\ HZ>:�W?:HONB<$J�X]\4CE?:Pzag9T?KJLSTXE<D?A@B;(<�8$[�ST9T?f>:9TXE<�8
H*9�?�?QPT<DF�JL8:<�8f\4PT<�>Q<D<
�T?:>
J�aD<m?:PTHBNB8�F�JL9T8:<o;T>QH*STXE<�ab8=<-?:PT<o>Q9TXE<�8�JL>:<oNB<vu_IT<�ND|
9T8Q?rR�HZ>
CEI_NBCEnBCtNB9_J�X�;T>:HZc*>KJLaD8g?QP_J�?fP_J�n�<�ITHOJ�XECtJ�8QCMI�cdS(<�?Q\ <�<mI`HZS*|
<$F
?Q8oH�R1>Q<�XtJ�?:<�Ne?A@B;(<�8$[4JLI_N
?:P�<�>:<
R^H*>:<b8:?
J�?:<�FQP_J�ITcZ<�8�F�JL9T8:<�NOSB@YJb8:9TS�?:@B;_<Sz 8j<
�T?:>KJ¥aD<�?QPTHwNB8fF�J�ITI�H*?gS(<oH*ST8Q<�>:nB<$N
?:P�>:H*9�c*P&?QPT<q8:9�;_<�>Q?:@B;(<*U © <$F�J�9�8:<WH�Rg?:PTCE8b>:<�8Q?:>:CtF
?QCEH*I&HZIvJLXEC{JL8:CEITcW?:PT<m@vJLXEXMH�\�8:H*ab<
8:9�ST?A@B;=<�>Q<�XtJ�?QCMHZIT84?:HfPTHZX{Nb\4PT<m>:<g\]<gNBHoITH*?�U � H*>4<6��JLaD;TXE<*[Z?:P�<�@qJ�XEXEH�\¨af9T?
J�STXE<1;(J�CE>:8
?:HoS(<gJf8:9TS�?A@w;(<gHLR�CEaDar9T?
J�STXE<1;(J�CE>:84\4PT<m>:<$JL81\]<�NBHfITH*?�U
�AI JZNTNBCE?:CEHZI£[=?:P�<�8:<qJ�XEcZ<�ST>KJLCtF�JL;T;T>:HBJ*FQPT<�8fJ�>:<bITH*?gF
HZIT8:?Q>:9_F6?:CEnB<*[,CAU <ZUM[�?:PT<�@W?:<mXMX]@*HZ9

\4P_JL?4?:HfXMHBHZ�fR�H*>�[BST9T?4ITHZ?4PTH$\ ?:Ho;�>:H�n�<g?QP_J�?]@*HZ9dcZH*?]CE?$U G ?Q?:CEITc��QP
RTRSw��£NBHB<�81;�>:H�nwCtNB<
JfF
H*IT8Q?:>Q9_F
?:CEnB<�JL;T;T>QHwJ*FQP£[BS�9T? P�<1S_JL8:<�84PTCE8]\ HZ>:�oCEIo?:P�<�>Q<vu_IT<maD<�IB?4F�J�XtF
9TXE9T8]XtJ�ITcZ9_J�cZ<
� J H*>QcwJLI P
RSRT3��:[�J4R^H*>:a�J�XECE8:a¦?:P(J�?,\ <]S(<�XECM<mn*<]CM8-ITH*?,nZ<�>:@g<�J�8:@ R�H*>-;T>:HZc*>KJLaDab<�>:8=?QH N�<$J�X
\4CE?:P£U G ?Q?:CEITcfCE8 ITHZ?1F
H*I(F
<�>:I�<$N�\4CE?:Pb;T>:<�8Q<�>:nBCEITcoPTCE8Q?:H*>Q@o;T>:HZ;_<m>:?:CE<�8�CEIo?:PT<r;T>Q<�8:<�I(F
<�HLR
<
�T?:>
Joab<�?:PTHBNB8�JLI_NbPT<�JLXM8QHDNBHB<�8rITH*?1JLXEXMH�\�NTJ�?
Jf>:<vu_I�<�aD<�I�?4S_<�?Q\ <m<�Iq8:9�;=<�>:?A@B;=<�JLI_N
8:9�ST?A@B;=<�n�J�XE9T<r8Q;_J*F
<m8$U
>�?:PT<�>Q8oP_J�n�<�\�H*>Q�*<$NzHZIO?:PT<�8:;(<$F
C�u FmJ�?:CEHZIeH�Rr?A@B;_<�8oJ�I(NO8:9�ST?:@B;(<�8$U � H*>f<
�_J�aD;�XM<Z[

adJLI�@eP_Jmn*<�;T>QH*;(H*8Q<$N��¨JL8�?QPT<�S_J�8QCM8oHLR�8Q;_<$F6C�u=F�J�?QCMHZIT8oH�RrH*S*|
<�F
?o?A@B;_<�8�� s 9T8KJZF
�`JLI_N
�£JLCFP�RTR�P)< 
�9T��<�J�I(N 
�9T�Z< P
RSRT33< s J�>:>QCEITc*?QH*I£[ 
�9T�Z<*[ 
�9T�Z<*[ ��CEITc_[��4HZ8:<*[-[_J�I(N ¤ aDCE?:P
P
R��TR
� <��rHZc*9T<mIvJLI_N J <m8:<�cZ9T<�>$�QP�R �T�
��9T8Q< � >�>�H ¤ <���<$J�n*<�I�8dJ�I(N¦PTCE8DF
H*XEXE<$JLc*9T<�8b9T8:<
�£JL>KFQP£� �=<�J�n*<�IT8�P�RTR�P)< �=<$J�nZ<�IT8gJ�I_NpyW<�CEPTX�P
RTRS3
< 
�P_J�>
JDJLI_N ��<$J�n�<�IT82P
RTRSw��:U�h4PTH*9TcZP
8:<mnw<m>KJ�X,HLR ?:PT<m8:<D>Q<�8:<�J�>KF6PT<�>:8j8:<�;_JL>KJL?:<o?:P�<�8Q;=<$F
C�u F�JL?:CEH*IWH�R JLIYHZS*|
<$F
?�z 8 F6>:<$JL?:H*>Q8rR�>QH*a
CE?:8�H*?:P�<�>1ab<�?:PTHTNB8�[(ITH*IT<jP_J�8�C{N�<�IB?:C�u_<$N�?QPT<f;T>:HZSTXE<�a ;=HZ8:<$N¥Sw@�?QPT<gaDCE8Q8:CEITcoF
>:<$JL?:HZ>:8$[
J�I(ND?QPB9T84ITH*I�<�P(J�84;T>QH�nwCtNB<�NdJLI�<
�T;TXEC{F6CM?]8:HZXE9T?:CEH*Ib?:Ho?QPTCE84;T>:HZSTXE<�aYU
�AIo8:9TabadJL>:@$[ZH*9�>�\ HZ>:�fCE8�8:CEaDCEXtJ�>-CEI�8Q;TCE>:CE?�?:Hj?:P_JL? HLR V�aD<�>QC{FmJT[ J <m@w<m>$[BJ�I_N s 9T8
J*F
�=[

S(<$F�J�9�8:<r?:PT<m@o?KJ��Z<�Jr8Q;=<$F
C�u F�JL?:CEH*I��7S_JL8:<$NbJ�;T;�>:HwJZFQPo?:HoNB<vu_ITCEITcfJgS(<�P_J�nBCEH*>
J�XTITHZ?:CEH*IoHLR
8:9�ST?A@B;TCEITc_U �A?1F
H*ab;TXE<�aD<�I�?Q81?QPT<�J�XEcZ<�ST>KJLCtF4aDHBNB<�X��AS_J�8Q<$NqJ�;�;T>:HBJ*FQP�?KJ���<mIqSB@ �=<�J�n*<�IT8�[

�P_J�>
JT[£JLI_N © >Q9_F
<dJLI_NpyY<�cZIT<�>�U > R ?QPT<o\ HZ>:�q?QP_J�?gNB<�J�X�\4CE?:PWag9T?
J�STCEXECE?�@Z[£ITHZIT<fP_J�8
J*N�NB>:<�8Q8:<$NW?QPT<gIT<m<$Nq?QHD;T>Q<�8:<m>:nT<gP�CM8Q?:HZ>:@�;T>:HZ;_<m>:?:CE<�8�U >�ITXE@d\�<�P_J�n�<oJf?:<�F
PTITCt§Z9T<g?QP_J�?
\]H*>:�B8oCEI`JWcZ<�IT<�>
J�X�<�IBnwCE>QH*ITab<�I�?oCEIe\4PTCtFQP¦H*S*|
<$F6?:8dFmJ�I¦S_<�8QP_J�>Q<$N&J�abH*ITcp;_HZ8:8:CESTXE@
F
HZI_F
9T>Q>:<�I(?49T8:<m>:8$U



� �����$�
�$	 ���M�����=�
	A	 �Z�1����
�����	����$	���� � ���

�
� #�� 	 	 ���3�
h4PTCE8o;_JL;_<�>�NB<vu_I�<�8dJWIT<m\ ITH*?QCMHZIeHLR ?QPT<�8:9TS�?:@B;_<�>Q<�XtJ�?:CEHZI`S(J�8:<�N¦H*Iz?:PT<q8Q<�adJLI*?QC{F
;T>QH*;(<�>:?QCM<m8gH�R ?QPT<o8:9�ST?A@B;_<DJLI_N�8:9�;=<�>:?Q@w;(<*UjV1IWH*S*|
<$F6?
z 8g?^@w;=<oNB<�?Q<�>:abCEIT<�8rS_HZ?:POJo8Q<�?
H�R4XE<�cwJLX n�J�XE9T<m8�J�I_NOJLIOCEI*?:<m>AR7JZF
<�\4CM?QPYCE?Q8g<�ITnBCE>:HZITaD<�I�? ��?:P�>:H*9�c*P`FmJ�XEXE8�HZIOCE?:8gab<�?:PB�
HTNB8K�mU�h4PB9T8�[_\�<�J�>Q<gCEI*?:<m>:<�8Q?:<$NWCEID;�>:<�8Q<�>:nBCEITc�;T>:HZ;_<m>:?:CE<�8rJ�S(H*9T?48Q9T;=<�>Q?:@B;_<jn
JLXM9�<�8�JLI_N
aD<m?:PTHBNB8�\4P�<�I`NB<m8:CEc*ITCEITcWJ�8:9TS�?A@w;(<*UpyY<b>:<$§Z9TCE>:<b?:P_JL?�J�8Q9TST?:@B;(<D;T>Q<�8:<m>:nB<D?QPT<DS(<
�
P_J�nBCEH*>�HLR£?:PT<r8Q9T;_<m>:?:@B;(<1ab<�?:PTHBNB81J�I(NoJ�XE8:HoJ�XEXTCEIBn
JL>:CtJ�IZ? JLI_NoP�CM8Q?:HZ>:@o;T>QH*;(<�>:?QCM<m84H�R£CE?:8
8:9�;=<�>:?A@B;(<*U�yW<gJ�>:<�;_J�>Q?:CtF
9TXtJL>:XE@oCEI*?:<m>:<�8Q?:<$NpCEIdJ�IbH*S*|
<�F
?
z 84H*S�8:<�>Qn*J�STXE<1S=<mP_J�nBCMHZ>4��8Q?KJL?:<
FQP_J�I�c*<�8
��[�?QPB9T8oaDHZ?:CEn�J�?:CEITcpH*9T>jR�HTF
9T8oHZIOPTCE8:?:HZ>:@O;T>QH*;=<�>Q?:CE<�8DJLI_NWH*Iza�9T?
J�STXE<o?A@B;=<�8
J�I(NDaj9T?KJL?:H*>Q8$U
h4PT<D;(J�;(<�>o;T>:<m8:<�I(?:8o?A\]HY\]J�@w8oHLR�NB<vu_I�CMI�cO?:PT<�8:9�ST?A@B;_<�>:<mX{JL?:CEH*I-[�H*I�<D9T8QCMI�c F
HZIB�

8:?Q>KJLCMIB?Q8 JLI_No?QPT<1HZ?:PT<�>49�8:CEITcg?QPT<r<
�T?:<�IT8QCEH*ID>Q9TXE<*U %,CE?:P�<�>4H�R£?QPT<�8:<gJL;T;T>:HBJ*FQPT<�84cZ9_J�>
J�IB�
?:<m<�8r?:P_JL?�8Q9TST?A@B;(<�8r;T>:<�8Q<�>:n�<g?:PT<mCM>r8Q9T;=<�>:?A@B;(<�8
z�;T>:HZ;_<�>Q?:CE<�8�U >19�>:8rCE81?:P�<Hu_>Q8:?r\�HZ>:��?:H
NB<$JLX=\4CE?:PoPTCE8:?QH*>Q@o;T>:HZ;_<�>Q?:CE<�8�[_J�I(No?:Hj;T>:H�nBCtNB<�J \ J�@fH�R�NB<�?:<m>:aDCEITCEITcr?QPT<gJ*F�F
<m;T?KJLSTCEXMCE?^@
H�R,?:PT<�$:<
�T?:>
J %oab<�?:PTHBNB84CEID?QPT<g;T>Q<�8:<�I(F
<�HLR�ag9T?KJLSTCEXECM?^@*U
h4PT<�;_JL;_<m>�J�XE8QH4;T>:<�8Q<�I(?:8�J]\4J�@1?QH18Q;_<$F6C!R^@�?QPT<]8:<�a�J�I*?QCtF£;�>:H*;=<m>:?:CE<�8,HLR�?A@B;(<�8=R^H*>:a�J�XEXE@$U

>�IT<D>Q<$J�8QH*Iz\ <DF
P�H*8:<o?QHqS_JL8:<DHZ9T>�JL;T;T>:HBJ*FQPeHZI �£JL>KFQPOCE8g?:P_JL? �£JL>KF
PeJLXEXMHm\48gR�HZ>:a�J�X
;T>QHwHLR�8f?:HqS(<dNBHZIT<D<mIT?:CE>:<mXM@WCEIO?:<�>QaD8fH�R18Q;_<$F6C�u=F�J�?QCMHZIT8$U �AI R7J*F
?�[,H*I_F6<D?:P�<D?:P�<�H*>Q<�aD8
F
HZ>:>:<m8:;£HZI_NBCEITcf?:HfH*9T>48Q9TST?A@B;TCEITcf>:9TXE<�81JL>:<�R�HZ>:adJLXEXM@j8:?KJL?:<$N¥CMI �£JL>KFQP£[B?:P�<�CE>4;T>:HTHLR�84J�>:<
J�XEabH*8:?gF
HZaD;TXE<�?Q<�XE@Yab<$FQP_J�I�C{FmJ�X��¨JDa�J�?Q?:<�>fH�Rr8:@BagS=H*X]adJLITCE;T9TXtJ�?QCEH*I��¨J�I_NWF
H*9�X{N S_<
NBHZIT<r\4CM?QP�?:PT<gJ�8Q8:CE8:?
J�I_F6<gH�R�?:P�< �-J�>
F:P
H,>QH�n*<�>�� �gJ�>QX{JLI_NDJLI_N �r9T?Q?KJ�c P
R��TR
�¢U
�AIYNB<�nZ<�XEH*;TCEITcbH*9T>rNB<vu_I�CM?QCEH*IT8�[_\]<f\ <�>Q<�abH*?QCMn�J�?:<�Nq;T>QCEadJ�>QCEXM@fSB@q;T>
J�c*a�J�?QC{F68$U�>�9T>

CEI*?Q<�IT?:CEHZIDCE84?:HDF�JL;T?:9�>:<f?:PT<rCEIB?:9TCE?:CEHZID;T>QH*c*>
J�abaD<�>Q8 J�;T;�XM@o\4P�<�IYNB<�8QCEc*ITCEITco?A@B;(<�P�CM<m>A�
J�>
FQPTCE<�8 CEIbH*S*|
<$F6?A�AH*>:CE<�IB?Q<$NbX{JLITc*9(J�c*<m8$U#�4H�\ <�nZ<�>$[�CEI*?:9�CM?QCEH*IoCEIo?:PT<gJLST8:<�I(F
<rH�R£;T>Q<$F
CE8:CEH*I
F�JLIYHLR�?:<�IWc*HqJL8:?:>
J�@qH*>rXE<$JZN�?:HqF
HZIBR�9T8QCMHZI£Ugh4P�CM8rCE8r\4PB@qCE?1P_JL8�S=<m<�IY9�I_F
XE<$J�>jPTH�\�?:H
H*>QcwJLITCQ��<dF
<m>:?KJLCEI`?A@B;(<�PTCE<�>KJL>KFQPTCE<�8o8:9(F
P`JL8�CEIB?:<�cZ<�>:8�U >�9T>DN�<vu_ITCE?:CEHZIe8:P�<$NB8DXECEc*P�?oHZI
8:9(F
PePTCE<�>
J�>
F:P�CM<m8GJLI_NOPT<mXM;�8�CEIe9�I_F
H�n*<m>:CEITcqIT<m\ NB<m8:CEc*IT8�U �A?GJLXM8QHq8:9�;T;=H*>Q?:8f?:PT<��BCEI_N
H�R�>Q<$J�8QH*ITCEITcb?:P_JL?4CM8�IT<�<$N�<$Nq?QHo<�IT8Q9T>:<o?QP_J�?4;T>QH*cZ>KJ�ab84?:P_JL?4\ HZ>:�qF
HZ>:>:<�F
?:XE@�9T8:CEITcb?:PT<
8:9�;=<�>:?A@B;(<�F
H*IB?QCMIZ9T<g?QHo\�H*>Q�dF
HZ>:>:<�F
?:XE@�\4CE?:P�?:PT<r8Q9TST?:@B;(<*U
yY<oS(<�XECE<�n*<o?QP_J�?r;T>QH*cZ>KJ�abaD<�>Q81\4CEXEX[u_I_NWH*9�> JL;T;T>QHwJ*FQPT<m8�>Q<�XtJ�?:CEn�<�XE@W<$J�8Q@Y?QHqJ�;T;TXE@

J�I(Nf<
�T;_<$F6? ?QPT<�ak?:HgS(<19�8:<$N ;T>:CEadJL>:CEXE@1CEIoJ�IoCEIBR�HZ>:adJLX*\4J�@*U-h4PT<1<�8Q8:<�I(F
<rH�R�J�8:9TS�?:@B;_<
>:<mX{JL?:CEH*I�8:PTCE;O�^CMIW<�CE?:P�<�>rH�R HZ9T>gJ�;T;T>QHwJZF:P�<�8K�rCE8�<
�T;T>:<�8Q8:<$N CEIY?QPT<�a�J�;T;�CMI�c*8$U�yW<�PTHZ;_<
?:P(J�?�?QPT<1a�J�;T;TCEITcZ8£\4CEXEXBS=<1NB<vu_IT<�NDJ�8�;_J�>Q?�H�R£cZCMnBCEITc�?A@w;(<�JLI_Nf8:9�ST?A@B;_<�8:;(<$F
C�u F�JL?:CEH*IT8�[
CEIDag9(F:P�?QPT<18
J�aD<4\4J�@o?:P(J�?4J�ST8Q?:>KJZF
?:CEHZIoR�9TI(F
?:CEH*I�81J�I_Nf>Q<�;T>:<m8:<�I=?
J�?:CEHZIoCMIBn�J�>QC{JLI*?Q81J�>:<
c*CEn�<�I�J�8 F6H*aDab<�I�?:8�CMIDJ ;T>:HZc*>KJLa ?QP_J�?]CEaD;TXE<�ao<�I�?Q8 J�IDJLST8:?Q>KJZF
? ?A@B;=<*U-h4PT<�;T>:HBH�R^8 F�J�I
J�XE8QH�S(<�NBHZIT<gJ�?4?:P�CM84;(H*CEIZ?=<T?QPT<�@�J�>:<r9T8Q9_J�XEXE@o?:>QCEnwCtJLX£J�I_NbF�J�IqS(<gNBH*I�<�SB@bCMI�8:;(<$F
?:CEHZI£U

���
	����

������������������

¤ ;(<$F
CtJ�X-?:P_JLIT�B84?:H 	*HZPTI �4<�@BITHZX{N�8 \4PTHo;�>:H�nBCtNB<$No;(<�>Q8:;£<�F
?:CEn*<gJLI_NbCMI�8:CEc*PZ?4?:P_JL? XE<$Nb9T8
?:Hj<
�T;TXEH*>:<1JLXE?:<�>QI_J�?QCMnZ<1NB<vu_I�CM?QCEH*IT8�HLR£8:9TS�?A@w;�CMI�c�J�I_Nf?QPT<�CE>�<
i=<$F
?4HZIoH*9T>�8:;(<$F
C�u F�JL?:CEH*IT8�U
yW<�?:P_JLIT� �gJ�>Q@ �=<$J�n�<�I�8£R^H*>£J4P�<�XE;BR�9TXBNBCE8KF
9T8Q8:CEH*IfH*Ir8Q9TST?:@B;TCEITc1JLI_Nr;(H*CEI*?Q<�>:8,?QH1>:<mX{JL?:<$N
\]H*>:�=U[�AIGJZNTNBCE?:CEHZI£[ �gJL>:@B[�	*H*P�I �r9T?:?
J�c([ � >:<�c J HZ>:>:CE8Q<�?:?�[ © CEXMXByW<�CEPTXA[�%,XECMHZ? J HZ8:8�[*V�ag@
J HBH*>QadJLITI �=J�>Q<�aD8Q�BC7[ J J�>Q� 
rJ�@B[ ¤ JLI$|�J�@ �rP�<�adJ
\4J�?�[*J�I(N 
1<mS_HZ>KJ�P � \ JLITcrcwJmn*<49T8Q<
�
R�9TX(F
H*abaD<�I�?Q8�H*Io<$JL>:XECE<�>�nZ<�>:8QCMHZIT8]H�R=?:PTCE8�;_JL;_<m>$U,yW<1?:P(J�IT�fH*9T>]J�8:8QHTF
CtJ�?:<4<�NBCE?:H*>�[ 	ZH*PTI
J CE?KFQPT<mXMXA[*JLI_Nj?:PT<1JLITH*IZ@wabH*9T8->:<
R^<�>:<�<m8�R�HZ>,?:PT<�CE>�<6��?Q>:<�ab<�XE@g9T8Q<
R�9TXBR^<�<$NBS_JZF
��NB9�>:CEITcr?:PT<
>:<mnwCE<�\ ;T>QH_F
<�8Q8$U



��� � �����
	 �
�������
����������	����

�1CE<�\48rJ�I_N�F
HZI_F
XE9T8:CEHZIT8gF
H*IB?KJLCEIT<$NbCEIq?:PTCE8rNBHTF
9TaD<mI*?�JL>:<g?QPTH*8Q<�HLR�?:PT<�JL9T?:P�H*>:8gJLI_N
8:P�H*9TXtNOI�H*?oS(<dCEIB?:<m>:;T>Q<�?:<$N�J�8oIT<$F6<�8:8
J�>:CEXE@¦>:<�;�>:<�8Q<�I_?QCEITcYH � F
CtJ�X];_HZXEC{F6CM<m8oH*>f<�I_NBHZ>:8:<6�
aD<mI*?:8�[T<�CE?QPT<�>1<6��;�>:<�8Q8:<$NpH*>4CEaD;�XMCE<$N�[�SB@o?:PT< G U ¤ U �rH�n*<�>QITaD<�IB?�U

� �(����� ����� � �
�����	��

��������� � � ����" � �*.
57.i�M�!)?�w0i�	��) �f���t0
5��!)¢2K�^):3]�!.62* v�*.� �)��(���t'g� 2�'*)¢5����^.
2 �Q)�.62*3 �����T� 
 ��� 2* �"��	�����

���� "!$#	%'& � �)(+* �=�:" , ���6# �.-��
# ��"
�����	��

�����/����� � � ��"�+,)f� �! 
2�� 2* ,.
210v����) �f���{065��!)¢2K�t)Q3#��5A0� 
5A.
/4/4� 2
 �!.
2* v�*.� m)��(���t'0�w)A'*.10m�!0v��5A.f���������

� 
 ��� 2* �"v�E232/�546��75�)8"��959/�	� �:46�5���575�<;�=5�:>��	� �:��?�7A@B�5;�=5C1�:?�D	�:�	EF( �_3��Q" , �	G�H.I	J5K�L1MONPH.J�Q
HOR"S�TVUXW�YZMO�[S]\ZNPW[J�M�W�K^��L_J	`1I�L'`	W[Qa&�b"c�de�5YgfhH'H1i j�kFH.\Zl'QZfhHgmn&�!^H.H.\aK1o�N Ugl_W[\ZfhH.I:Mp&rq�fhWs!^WtMOfhW[\'i L_J5K1Qa&
uFL1v'j:w:I	JxWzyn{n{:| �5}T0v�M��/1)�~�� �]0v����!<��� �����T"�# �1- � �L"X�]�^� � ��5^� 2* �)A5t�+}T)A5��!.
 �"

8"�1�:��9����B����� �x����������

?��Z=5?����^� �x2:���:����� �����	>������B����� ����?�7����������	������� � ��� � "
+-�����t5^�M���T� �!0
2
.
2*34.i�T�-� 57. �f��� 
��B)f��� 2 ��/1)A5A.v�!3B"	�tc�c�c�q��	c�y1�X& ��(P�6.
2T" , ��#	�.- � #�"

8"�:�����/�h���h��?�7�4��:E5?��:��������� � � ��" �=2r.v�! �)y��57.
� ��/10�3�)?�*0v���r���T� 
 �w)=.62*3]� 2�'*)A5^����.
2 �Q)�"f�{2��"�58���?:�
��

�1��=5?<��?�7<���:8"��?��:����?�( �(3��:" , �_ �K1�1L1J5Y[W[Q�N�J��BL1M+LnTtL1QXW��]\[H+`_\aL1�B�^NVJ	`^��L1J	`_IhL.`	W �����T" � �.- ��#�"
�-3�3�����0
2��+ g)=�r�!) 
��1�£)Q.�3�� 2* �v� ��"

������7/�	�1�1
O�"��� � �����L" � �^)A/1.62K� � �f�,0v�-/F����� �M���!)�� 2�'*)¢5����^.
2 �Q)�"x�gJ'RXH.\Z�<L1MONPHXJ�L1J5Ke��H.�rmhI	M+L1MONPHXJ¢¡n£ �
� � �1-��
#n~L"

��������

?�E/��=5?��"¤�� �5¤¥��9/�5��¤�� ��¤¥��95�/��;B� ���¥

?�E������ ��;"=5�Z�/��@B� � ����?�7§¦:��

��������� � � � ��"x* ����) �f���
¨s� �=2�0i�h�^) �=�£0
5^�!)A2���)Q34)f����)¢2T�t�!062 �^0�¨T"S�E2AG©S�b�q�c�ª:{'&"�gJ�MaWt\ZJ5L1MONPHXJ5Lni"��H.J'RXW[\[WtJ5YZW«H.J¬G�H.\Z��L�i
�<WtQ'Yg\ZN m:MON+H.J§qxW�YZfnJ�NO­ZI5WtQA"

�����Z�:��9������ � � � ��"��E2�'*)A5^���^.
2 �:)�� 2G0v�:��) �f�,0
5^�!)A2���)Q33¨�"|�{2®��\ZHZYZWaW�K1N�J	`_Q®HORBc¥��S¯S��±° {ny6" � ��5^� 2* �)A5t�
}T)¢5-�!.m �"

�����Z�:��9��/���	��?�7«����
O���²� � � � ��"_* ����) �f���t0
5��!)¢2K�^):3[�r�B) �¢�
³ �:.�� �!0
2,� 2�´�*£%"* � .
2*3�¨ ��0
5�/ 
��:.���57)Q.v�M� 

���,0v�:��) �=�+�t0
5^�!)A2��^)A3�µ��{2A25��46��75�¬8���959/�	� �546������75�«;"=/�	>��:� �5��?�7§@B��;�=5C1�:?�D	�:�	E¶( �_3��Q" , �
G�H.I:J5KnL1MON+H.J�Q�HOR<S�T�UXW�YZM¥S]\ZNPWtJ�MaW�K���L1J	`_IhL'`:WtQ �����T" � � �1- � � ��"�� ��5�� 2* m)A5�}T)¢5-�!.m �"	´���� �)~�� ��"

¤������:��·B� �a2/� �n���������	��Es��8¥� ����?�7¬����E5������7������ � � � �L"	���r�«¸"´�� �:0
/4/1062��*.���)[�!.
2* i�*.� �)�"
%B) �^'��
2�� �Q.v�5�£)y�w0
5?� ��� �	�-0
5[�(): 6�!.
2 �(0
/����T� � 2* �()A2���)¢5 �	*[���!0 �	�-0
5Z�_.�
�"

¤¥���������¥�<���<� � � � ��" � ���T� 
 ��� 2* 1.
/10
2* /F�T�^.v���!)�� 
 �w)=�]� 2d0v�:��) �=�+�t0
5^�!)A2��^):3k��5A0� 
5A.
/4/4� 2� 9�!.62��
 v�*.m �)f� �'� 0X�(. ���^.���)�¸=2���0�)¢5 � ��� 
 � ��/1)f� �
�t01�(.�"
�r.�����)¢5X¹ �=%('*)=�t���Q"

¤¥���������B�<�¯���"��?�7º���:�1>��	?��1�^@B��»¥� � � � ��" � ���T� 
 ��� 2* 9�E0
51/]�T�^.v���!)�� 
 �w)f�]� 2q0v�:��) �f���{065��!)¢2K�^):3
��5A0� 
5A.
/4/]� 2* ��!.
2* v�*.� �)=�:"A%B) �^'�2�� �Q.v���£)?�B0
5?� � �.� ��#B(¼�-0X0Z" , ��+�)y�*.
5?�t/1)¢2K�Z0v� �(0
/����T�^)A5 ���¢�!)A2 �:) �
�t01�(. ���^.��^)"¸�2���0�)A5?�t��� 
�� �=/1)=�
���t01�_.L"

¤¥��9/�5��¤<����?�7«¤¥��95�/��;B��� � ����" �¥'����-�^0
5 
,/10$3�)y�
�E0
5 �?�!.�����)=�T� 210i�	��) �f���a¨T"v�E23�]\[HZYZWtW+K1NVJ	`1Q3HOR)½5��u
° {	|.¾�½5��u¿L1J5K)ÀB"	� ��5^� 2* �)A5t�+}T)A5��!.� �"

@������1��?�7��<¦/����?�7Á@������n�:E��¥2/��� ��� ��" ��2d010�)¢5[0m�!)'�O0v�¥´ � �b� '*)3´B.
5 �^'���57010�)¢5K"��E2º��\ZHZYZWaW�K1N�J	`_Q
HORzMOfhW)q�f�N�\aKB�ZJ�MaWt\ZJ5L_M¼N+H.J5Lni���H.J'RXW[\[WtJ5YZW�HXJ3b¯W[o�\ZNVMON�J	`FqxW�YZfnJ�NO­ZI5WtQ<L1J5K< "mnmÂi NOYaL1MON+H.J�Q � ��'*.i�w)?�
���M�M� �	��� �����T" � � � -���� ��"1´w) �f����57)��£0��^)f�(� 2��(0
/����T�^)A5 ���A�!)A2 �Q)��	����"

@�=/E5���:?��"25���B����?�7e�¬�:�Z�	E/���	����25� � ��� � "/¸=2��M� 
m� 2* 0����2 �=�t�!0
2*.i� �*0i�	��) �f���t0
5��!)¢2K�^):3�.
2*3j57)y�!.��t�!062*.v�
��5A0� 
5A.
/4/]� 2* 3�(��� ' �!0m 
� �:.v���^)A/1.62K� � �f�Q"��E2�8z�¯¦:����

>��:�º��?�7º���"4e�:E5?��:�Á( �(3��:" , �"b¯W[QXW+L1\tYZf
�zN�\ZW+YgM¼N+H.J�Q¥NVJ®S�T�UXW�YZM¥S]\ZNPWtJ�MaW�K<��\[H�`1\aL_�^�BN�J	`6"|�k�t% ��57)=�-�Q"

@������n�:E���2/�©ÃB� ����=5��?�

?�Es�¯2/��25� ����?�7e4e

?�E��"2/���²�	� � �	��"B%('*)3´B.
5 �^'��M.
/4�M� 
g0i� ���w) �¢�
³ �:.�� �!0
2
�!.
2* i�*.� �)f�Q"X�tc�c�cÄ�xHORZMOo�L1\[W�#X&���( ��)y�T�:" , � �1~1- �m#�"

�����1D	�:�n���"¤<�"�r�©��?�7º·BÅ 8"��

�:?��"����¤<�	� ��� � "�¸�� � 2* V� 
��B)f��.
2*3f� 2�'*)¢5����^.
2 �Q)�� 2D0v�:��) �f���{065��!)¢2K�^):3
��5A0� 
5A.
/4/]� 2* �"X�tc�c�cÄ�xHORZMOo�L1\[W�Æ:&��<( ��)?�T�Q" , � � �.- � �L"

���������	���¥���"��?�7Ç�¬�����:=57s�¯¤<��� � � ��" � �^)A/1.
2��t� �r3�.��^.v�*.��^)4/10�3�)?�t"� B��uÈq�\aL1J�QZÉ¥�BL1M+LnTtL1QXW
��v1QZMaWt�BQ�£g& � � �:� �.- ���m#�"

��=������5����� � � � ��"���570�0v�T0v���:0
5^5A) �f� 2*)f���B0v�_3�.��^.,5A)?��5A)f�^)A2���. �t� 0
2T�Q"X "YgM+L��gJ'RXHX\Z��L1MONOYaL¬y.& � � � � �.- ��� ��"
�¥��Ê:�����x¤�� � ��� �L"�%w01�(.
5A3��£.�� '*):0
5 
 0i�_.v�T���t5A. �f�(3�.��^.F� 
��B)f�Q"�%w) �^'�2�� �:.v���£)y�w0
5?� ��� � (+�=��2*)1, ��� � %

´ � �Z"���'T" +]"$%('*)=�t���Q"
���:�1>��	?��1�5@B� � ��� ��"1}T)¢5��M� 
�� 2* -0v����) �=�+�t0
5^�!)A2��^)A3���5A0� 
5A.�� / � '*.����T�^)&�r���T� 
 �w)=�:"Q%w) �^'�2�� �:.v�:�£)?�B0
5?�x~ � �

(E��)?�T" , ���k�t%e´w.i�w0
5A.��^0
5 
 �M0
5��(0
/����T�^)A5 ���A�!)A2 �Q)�"���'T" +]"
� '*)f� ���:"



� �����$�
�$	 ���M�����=�
	A	 �Z�1����
�����	����$	���� � �L�

���:�1>��	?��1�5@B�:»¥� � � � ��"f�r0$3����!.65}���w) �A�
³ �Q.��t�!062�.
2*3B0�)A5^�
³ �:. �t�!0Q2�0v�*0v�:��) �=�+�t0
5^�!)A2��^)A3���5A0� 
5A.
/9�Q"[�tc�c�c
�xHORgMOo©L1\ZWzªX&�~«(+�=��� 
h, � � �.- � ��"

���:�1>��	?��1��@B��»¥�5��?�7F¤¥�����������<�5�<� � � � ��" � �M0v��2*3�. �t�!0
2]�M065 � '*)£/10�3�)?�T� '*):065 
]0v�_.v�T��� 57. �=�_3�. ��.
� 
 �w)=�¥�(��� 'D/]�T��.�� �!0
2o.
2*3o.v� �!.�� � 2* F(���5A)?� � /4� 2*.65 
«0�)A5?�t�!062x,A"B%B) �^'�2�� �:.i�©�-)?�w065 ��� �.� �	�F(O�£010Z" , �
+,)?�*.65 � /1)A2��B0v�
�(0
/����T��)¢5 ���¢�!)A2 �Q)��v�t01�_. ���^.��^)"¸=2���0m)A5?�t��� 
 � ��/1)f� �
�t01�(.�"

���:�1>��	?��1��@B��»¥�5��?�7F4e�	

���:�546�5��� � � � ��"n�-):.��^0
2�� 2* �.v�B0v�T�(0v�	�^) �f���t0
5^�!)A2���)Q37��5A0� 
5A.
/9��� '*.����T�^)
�����T� 
 �w)f�Q"v�E2 cz�©S�S���j/S¯S��]�	�� ° {:|¥�]\[HZYZWaW�K1NVJ	`1QA"

��

Ê:�	��9s���B��� � � ��"���)A/1.
2�� � �f�*.62*37�T�^.� �)=0v�B3�)?�E.v�����-�Z� 29���w) �A�
³ �:. �t�!0
2��Q"f�E2�G�H.I	J5K�L1MONPH.J�Q�HPR©�gJ'RXHX\Z��L1�
MONPHXJ3��v1QZMaWt�BQ¥�	m:W+YgN ��YtL1MONPH.J§L1J5KB�<WtQZN `_J�"�+�.m ��-����'�� ��)A/4� 2*.65�� � ���r�£)?�B0
5?� �	�
"

��

�Z9�=�>���8¥� � � � ��"���5A)?� � /4� 2*.
5 
13�)=�t�! 
2o0v�#�t'*)�%('*0
5 0i�	��) �f���t0
5��!)¢2K�^):3r3�.��^.v�*.��^)]� 
��-�^)A/g"��E2��]\[HZYgÉ
HORBMOfhWz�xHPRZMOo©L_\[W)qxW�YZfnJxH1i
H+`_v§�©HXJ'RXWt\ZWtJ5YZW^"T+���� ����" � ����0 �T5A0� 
5A.
/4/4� 2* #�r)f� '*0$3�0v�!0m �
���570v���
�r)A/10 � ~ �
�k�t%Ä´w.i�w0
5A.��^0
5 
[�E0
5��(0
/����T�^)A5 ���A�!)A2 �Q)����(.
/]��5��!3� �) �'� � �T�r.
5��^' � � � ��"

��

�Z9�=�>��58z� �1����9/

?��Z=5?��5;B� �X8��X=/=5����»¥� �X��=5�Z�1����� �	¦:�����������	�n���:25� �_¦:�����:
��n�1�:���	;B� �1��?�73¦:?���7/�	���
�B� � ��� �
"��x�
	Ab�W
R1Wt\[W[J5Y[WzuFL1J�IhL�i " � ��5^� 2* �)¢5a�+}T)¢5-�!.
 �"

��

�Z9�=�>���8¥�n��?�7�@r�����n�	Es��25� � ���	�
"g �TgQZMO\aLnYZMON+H.J¬L1J5K��	m	W�YZN ��YaL_M¼N+H.J¬NVJ^��\[H�`1\aL_� �<WtQZN
`1J�"v� � % ��57)=�-�Q"
��

�Z9�=�>��¥8z�©��?�7Ä4�

?�Es�¯2/��� � � �
"T��.
/4�M� 
A0
.v�M�*)=�'� � ��)¢/1.
2��t� �]2*0�� �!0
2o0v�7�r���T� 
���� 2* �"Z%w) �^'�2�� �:.v�

�-)?�w065 ���
# � ���k�t%e´B.v�T" �M0
5��(0
/����T�^)A5 ���A�!)¢2 �:)m" � ����04.10
.
�M�!.v���!)=.�� ���«¸]� � ��� � �X� ��� ��"
�¬��

�:����¤<�n��?�7¬¦:���	

?���2/��� � ����":+,)'0�)y�!0v��/1)A2��*.62*3�� /����!)¢/1)A2���.v� �!0:2�0v�B.
240v�	�^) �f���t0
5^�!)A2���)Q3�+ �&� �Z"

�E2²¦/���57/=5?�

9¶��?�7²¤<���¬��

�:�§( �_3��Q" , �xb¯W�LnK1NVJ	`1Q)N�J§S"TVUXW�YZMO�[S]\ZNPW[J�MaW+KF�^L_MPL�TaL1QXW���v1QZM�W[�^Q �S���T"
�
# � -����	�
"'�r0
5A �.
2�
,.v����/1.
2�2T"

�¬�:���	���/8¥� � �����L"xS"TVUXW�YZMO�[H.\ZN+WtJ�MaW�K«�xHORZMOo�L1\[W��©H.J�QZMO\ZI�YZMONPHXJ�"	��5A)A2��t� �Q) �£.v�M� ���£).�¶�_0
5��w"
�¬=/�	E/��?������ � � � �L"	��\[H�`1\aL_�^�BN�J	`zRZ\[H.� �	m	W�YZN ��YtL1MONPHXJ�QA" �T5A)A2�� � �:) �-.v�M�t"
���	�1�Z=/?�� @B� � � � ��"5��v1QZMaWt�BQ"��\ZH+`1\tL1�^�BN�J	` o�NVMOf�u²HZK1I�i L1�+��" ��57)¢2K� � �:) �£.v�M�t"
¦:���������n�:�n���5��� �h�]=5=5Ê:�:���	»¥� �	8����X�1

�1�58z� �n�¥

�1

��?��5��� �	��?�7«4e

�1Ê	=/�Z���h�r� � ����#�" �=2�� 2K� 570�3�� �f� �!0
2

�^0 %(5A)?�M� �����n*����t"
�{2 �]\[HZYZWaW�K1NVJ	`1Q3HOR<S�S��]�	�� ° ªh£ �����T" �1-��
#L"
¦:�����:

7���25�:��?�7¬��=5�Z���ZD:�	�:E��5¦/� � � � ��"'�{2*.^�
07���w) �A�
³ �:. �t�!0
2#�!.
2* i�*.� �)�57)y�M)A5A)A2 �Q)T/1.62
�*.v�t"Q%w) �^'�2�� �:.v�

�-)?�w065 �(%&�)�{#�� � ��� ��� ��� ��#z(P�'��2*)X, ���T.
5A.
/1.���� 

����)¢/9�
�(0
5��w0
5A.�� �!0
2�� �º¸=2���� 

� �(06/��*.
2	
m"
¦:���:=5���Z���:��Ê5��8¥� � ���m#�"�q�fhW����
�e�]\[H+`_\aL1�B�^NVJ	`���L1J	`_IhL.`	W^"��£3�3����^0
2��+ g)=�r�!) 
�"
������

?�E��:�²��� � � ��" �=240v�	�^) �f���t0
5^�!)A2���)Q3(57)g³�2*)A/1)A2����:.v� �y���M�T���(���t'�/10�3����!.
5�5A):.��^0
2�� 2* �" ��'T":+]"f� '*)f� ���
�

¸�2���0�)A5?�t��� 
�0v���-)'� ��0v�T� '� g.v�!)f� � � �T�-� 5A.v� �!.�"
4e

?�E���2/�	�²� � � � ��" � �+�(01�r�t�!)¢57)Q3,.v����570m. �^'7��0#���w) �¢�M� 
m� 2* ���570m 
57.6/9�:"A%B) �^'�2�� �Q.v�n�£)?�B0
5?�
� � �z(P�=��2*)1, �

�k�t%e´B.v�w0657.��^0
5 
#�M065��(0
/����T��)¢5 ���A�!)¢2 �:)m"��T'T" +]"�� '*)f� ���:"

�£) �:)¢��0�):3<�=��� 
 � � � ����5A)'0m����)Q3 � ��5��M� � � �n~��$. � �:)?�T�^):3]�r.�
 � � �n~�"


