
HAL Id: tel-00004593
https://theses.hal.science/tel-00004593

Submitted on 9 Feb 2004

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The spatio-temporal dynamics of cell membranes
deformations and cell migration

Angélique Stéphanou

To cite this version:
Angélique Stéphanou. The spatio-temporal dynamics of cell membranes deformations and cell mi-
gration. Modeling and Simulation. Université Joseph-Fourier - Grenoble I, 2002. English. �NNT : �.
�tel-00004593�

https://theses.hal.science/tel-00004593
https://hal.archives-ouvertes.fr


���������
	��
�������������
��� ������	����
	��! "	#�
�$�
%'&(�*)
��+,�!�
�$+-���.���/ ��#�# "	�0��������

132(4���������
	��
���65*�7�98:���;8��7�

<>=@?BADCFEGC�CFHJILK
ENMOMOADP�QSRUTVMF?BA-PJAXWUTFAXA,RUQ
Y,Z,[ =V\�]�^ Y \`_
ab]dc@egf(\h^di�eg=V\kj Z iB\hlhm>n Z ]d^Veo\h^

i!prqADsXEGtUuvENMwqA�x'R�P3yADuNADC�AXMVeozJCOMOT{HJK
ADz|MFCrADz}x~qADPBADsXEGzBA�AXM@�rENR�uNRUW�ENA
�

Y,Z,[ = Z ^ Z n;l�m@eo_ Z i Z lhm@� Z n�=@m�\`]�c�e�f(\h^(i!eo=r� Z n Y ]dc Y \�\

�#�
����L�������
����������� �#���}�
�U�G� RUQ�nBAXILT{HJt�TF�"���U���

  ¡.¢ £¥¤§¦©¨�ªJ«~¬@¨
¢�­ ¤®«$¯�¦±°³² ´¶µ§¦±­ ª¸·�¹ «»º
¼ ¢�°½°/¾ ¢�­ ¿À¯�¦±µ¶¢ ² ¢�ºÁ«»¯"­ ¦©¨�ªB«ÂµÃ¹

¦~µ§Ä ¼ ¢�°½°/¾ ªJÅ$¯�¦©¨�ªJ«»µ
Æ Ç7ÈÊÉÁË|É�Ì¸ÍDÎBË�ÏoÐ½É�ÍFÏXÑÁÒ~ÓwË|ÑÁÔ Õ�Ô»É×Ö
Î�Ø�ÎwÙJÚ@ÎBÒ(Ì�ÎBÛ�ÉÁÒ(Ü®Ý-ÈrÎ|ÑÁËwÎ¸ÍFÏXÌwÉ�Þ�ßÀÑ×Ü
Î¸ÞFÞàÏFÒÊÖ

á�â}ã�ä×åæä`ä×ç"è-ãdéVê�åæäìë
é'ä
Y T�lîí¸=ÁT{tUsXï!HJE l
T�xðíb<-íñjJí [ ?Jt�p¸uGtUEGz

á-â6ã-ä3åæä�ò3ç"édóõô
l
T@lìí¸x6tUEGzJE
ö÷]dzJENøUAXTùCFENM���RUQ Z�ú QàRUT{Püû�]dý�þ l
TVf�íLc�RUTFT{EGC,ö÷]dzJENøUAXTùCFENM���RUQ�^VR�HBADzüûJnBT{tUzJsÿA þ
l
T�jJíblìí¸x}t � t�M�ö÷]�zLENøUAXT{CFENM���RUQ��ÊRUT{PBADtUH ú ûLnJT{tUzJsÿA þ Y T��díJf
tUCFENAXø�ö÷]dzJENøUAXT{C{ENM���RUQ Y HJzLPBAXAUûJ]�ý�þ



�



� ����� �
	 �
��� ����� �������

e��ÊR�HJuGP�uGE��UAVMOR�tUs���zBR���uNADPBWUA�K-�
C{HBp×AXTFø!EvCORUT{C Y TDí
lìíw=îT{tUsXï!HJE û��@?BR�R �½AXTFADP�K7AdMF?BA@RUpLp½RUT�!
MFHJzJENM���MOR7p¸HBT{CFHBA�EGz�MF?JEvCrMF?BADCFEGCrMF?BA"�ÊRUT���EGzJENMFEvt�MOADP"PJHBT{EGzJW-MF?BA,K
tUCFMOAXT�PBAXWUTFAXA�R�z$#Fx'R�PBADuGuGEvzBW
EGz;x'ADPJEvsXEGzBA tUzJP;�rENR�uNRUWU�&%�û
tUzJP l
TDíõx�íb<�íñjBí [ ?Lt�pLuGtUEGz#QSRUT7tUsXsÿAXpJMFEGzBW�MORõMFt �UA�pLt�TFM�EGz�MF?Jt�M
pJTFR('OADsÿM�tUzJP'QàRUTd?JEGCV?BADuGp'tUzJP}tUPBø�EGsÿA-PLHBT{EGzBW�tUuGuüK��'COMFt �!C�EGz"MF?BA�x6t�MF?BADK
t�MFEvsXtUu Y AXpLt�TFMFK
ADz|M
RUQ Y HLzJPBAXAUí
e)�ÊR�HJuGP�uGE*�UA�MOR#MF?JtUz+�-,�í
^VR�zBRUM7RUQdMF?BA"\Víblìíbm�íb\Ví�öSeozJCOMFENMFHJM�<duNI×AXTFM7�ÊR�zJzJENRUMXûh_ît#=ÁT{R�zJs{?BA þ
tUzJP#?JEGCdMOADtUK <�í Y R�EGCO��tUzJP [ í3<�uvsÿR�H&�½AUûÁQàRUT�pJT{AXpLt�T{EGzBW�MF?BA7sÿADuGuGC�tUzLP6MF?JA7ø!EGPJAXR�K
EGsÿTFR�CFsÿRUp!�
COADï!HBADzJsÿADC@tUzLP"QàRUT�?BADuNpJQ÷HJu½PJEGCFsXHJC{CFENR�zJCrsÿR�zJsÿAXT{zLEGzBW
tUuGu×A ú p×AXT{EGK7ADzwMFtUu3tUCOp×ADsÿMFCVRUQìMF?JEGC.�ÊRUT��½í
=V?JtUz/��C�tUuGCOR}MOR Y í���TùtUHðTFAXpLTFADCOADzwMFEGzBW6l�?BRUMOR�zJEGs�i�sXENADzJsÿADC�COR�sXENAXM��0�@?BR6pJTFR ø�EGPBADPðMF?BA�ø!EGPJAXR
sXtUK7AXT{t QàRUTVMF?JA,EGK
t�WUADC@tUsXï!HJEGC{ENMFENR�z3í
_ÁtUCOMXûîøUAXTF�õCOp×ADsXEGtUu�MF?JtUz/��C(MOR}<dzBRUMFEGPJt"x6tUP � øætUK�HJCOA RUQ Z�ú QSRUT{P#]�zLENøUAXT{CFENM��}QSRUT-?JEGC(sÿR�zJCFMFtUz|MCFHBpJp×RUTFM�tUzJP'ADzJsÿR�HBT{t�WUADK7ADzwM(PJHBT{EGzJW�tUuGuüMF?BA,MF?BADCFEvCVtUzJP"QSRUT@?JEGC�?JADuNp}tUzJP"ø�tUuGHJt�I¸uNA�tUPBø!EvsÿA,QàRUT
MF?BA1�VTùENMFEGzBW�tUzJP'K�HJs{?}K7RUTFAUí
=V?BA�MF?BADCFEGC2�rtUC23¸zJtUzJsXEGtUuGuG� CFHJpJp×RUTFMOADP�I!��MF?BAõ^�qAXW�ENR�z±^@?54R�zBA6!�<�uGp½ADC�tUzJP7�ÊtUC�pLt�T{M RUQ,MF?BA
pJTFR('OADsÿM8#Fx~qAXMOT{R�uNRUW�ENA�PJH�ø!EGøætUzwM�%
tUuGCOR7Q÷HJzJPJADP�Iw��MF?BA-^�qAXW�EGR�z3í

9



�



� : �;�=<?>@�A�

B CDFEFGIH CD
JLK6MNMOKPMRQ(SK6T�K8UWV&X(UWK YZX[K]\_^N`K6Mba(cdK2cdK6T)ce`KRfgVhYjilk[Mnm V&X�ToUWK \_\_ap\ kdmqYrK6T1K6MsTW^tmuX�Mh`K YrK6TvT�KwSkxcdK azy{kp|d| Y}V�U Q[K6T

UWV&i)|p\~`K isK X[MOkdmqYrK6TW��\_^�adX(K)Kby&|�`K YgmqilK X�Mvkp\ K�K6M"\_^_kpa�MRY}K)MbQL`KWVdYgm ��a[K��o��^_kd|p| Y}VpU Q(K�Kby&|L`K YgmuisK X�Mvkp\ K�K6TvM"isV(�
Mnm ��`KWKF|(k�Yl\ kFi1m T�K2K X�`KR�pm cpK X[UWKF\ VdY*T�cdK2MbYrk���kdazy�kdX[Mh`K Ygm K adY*TW�
cdK�\_^�Kby�m TvMOK X[UWK�c+^�adX(KxUWK Y*MOkdmuX[Kxkda[M�V(�
VhY*�dkpXdm Tnk[Mnm V&X�cdK6TsT�U Q�`K ilk[T�cdK6Tsce`KRf~VdYZilk[Mbm V&X�T�ilK i)� YrkpX(kdmqYrK6Tz��J�K6M�MOKokpa�MOV(�jVhY}�dkdXdm Tnk[Mbm V&X�T�K)MRYrk(c+adm M
|(k Y.\ kwY6`KWU apYZY}K X[UWK8cdKoT�U QL`K ilk[TP| Y}V MRYZa�T6m f�T�cpkpX[T�\q^�K6TW|(k(UWK�K6MscpkpX[T�\ K)MOK i)|[Tz�oJ�KWU(m�k�`K6Mh`KPce`K ilV&X�MRYR`K
K Xx|(k Y*Mbm U ap\�m K Y
|hV&apY5cpK6TsUWK \_\qad\ K6Tlk YZYrV&X[c/m K6T)�ZcpK1M~�p|hK6T�\ K ap�nVpUR�(M�KoV&ax�nK Yrk[MbmqX[V�UR�[MOK��b�L�+adm�| Y6`K6T�K X�MOK X�M
adX(KwVhY*�dkpXhm Tnk[Mnm V&X0Y}K \ k[Mbm � K isK X�M�T6mqi�|d\ Kxc�a{UR�[MOV T��+a[K \ K6MNMOKwc+^_k(U6MbmqX(K��$�eV&a�T�k��(V&X[T�U Q(V�m T6m�cpK�X[V&a�T
mqX[Mh`K Y}K6TvT�K Y�m U(m/kpaoUzk[T�cdK) ��(YrV&�d\ k[TvMOK6T"i)apYgmqX[T1�v\�m �/X�`KWK2��¡�¢�¡h�R��� K6T� �� Y}V&�d\ k�TvMOK6T1| Y6`K6T�K X�MOK X�MsK XoKR£LK6Mb�
cdK]\ V&X��/a(K6T�Kby M�K X[T6m V&X�T8isK i)� YrkpX khmuY}K6T�cpK�M~��|hKP �\ V&|hV�cdK��]J�KPM~��|hK8cpKw| Y}V MbYja�T6m V&X�mui)|d\_m ��a[K�UWK6M�M�K
f~V�m T�adX(K¤VdY*�dkpXhm Tnk[Mbm V&Xo|d\qa�T�UWV&i)|p\ Kby�Ksc�alUR�(M�V T���a[K \ K6M�MOK¤c+^_k(U6MbmqX(K �pV/Sa�\ K6T� �\ kdilK X�M�T�TW^_k[TvT�K i)�d\ K X�M�K X
|(k(�+a(K6MNTz�.�eV MRY}Ko�da[M¥k�`K6Mh`K"cpKsce`K6MOK YZi)mqX[K Y¦TW^tmq\hKbypm TvMOkdm M�`K6�dkp\ K isK X�MsadX(KsUWV&i�|hV TnkdX[M�K"kpa�MOV(�jVhY}�dkdXdm T�`KWK
|hV&adY
\ K6T�ce`KRfgVhYZi�k[Mnm V&X�T)ilK i)� YrkpX(kdmuY}K6T¤cdK)UWK6T� ��(YrV&�d\ k[TvMOK6Tz�

��k¤Uzk�Yrk(U6M�K Ygm Tnk[Mnm V&XsKby�|L`K YgmqilK X�Mvkd\ K�kw`K6Mh`K"Y6`Kzkp\�m Tp`KWK�Sk�| k Y*MbmqY+cdK�T�`KW�+a(K X[UWK6T¥c�^tmqi�k��hK6T�V+Sa)\ K6T�UWK \_\qad\ K6T
T�V&X�MlV&��T�K Y���`KWK6T8|(k Ye�pm ce`KWV&i)m U Y}V T�UWV&|dm K�K X8UWV&X[MbY�k�TvMOK�cdK�|dQ k[T�K��P�(K6T"cpV&XdXL`KWK6T�ilVhYZ|pQ[V�c���X(kpi1m �+a[K6T
cdK6T�UWK \_\_ap\ K6T�V&X�M�`K6Mh`KlKby(MRYrkdm MOK6T¥cdK6T
Tp`KW�+a[K X(UWK6T.c+^tmqi�k[�hK6T¤|(k�Y§cdK azy�isK6MRQ[V�cdK6Tz¨��Om©�.adX[K¤T�K6�/isK X[MOk[Mbm V&X
U \ k[TvT6m ��a[K�cdK6T"UWV&X[M�V&apY*TP|hV&adY.\q^N`K6MRa[cpKxmqX(c/m �dm c�a[K \q\ KocdK6T"ªWV&X[K6T�| Y}V MRYZa�T6m �(K6T1cdK�\ k8UWK \q\_ad\ K�K6M)�Om_m��)adX[K
iw`K6MRQ[V�cdKPcdKo«/V M¤V&|[Mnm �+a[K2|hV&adY¬apX[K�Uzk Yrk(U6Mh`K YZm Tnk[Mnm V&X��/\ V&� kp\ Koc+a{ilV&az�(K ilK X�MsTWadYeM�V&a[M�K�\ kPUWK \_\qad\ K��
� K6T2Y6`K6TWap\ Mvk�M�T�V&�[M�K Xpa�T�isV&X[MbY}K X[M)�+a(K]\ K6T�UWK \q\_ad\ K6T8| Y6`K6T�K X�MOK X�M2\ K�|d\qa�T1T�V&a��(K X�M�cdK6T8ilVhYZ|pQ[V&\ V �&m K6T
TO�piw`K6MRYgm �+a[K6TPkR��kpX�M"cdK2¢FSk�­-| Y}V MRYZa�T6m V&X�Tz��� K6T8isVdYZ|dQ(V&\ V �&m K6T8Skx­0| Y}V MRYZa[T6m V&X�T2�visVdYZ|dQ(V&\ V �&m K6T�K X
U Y}V�m yd�¬V&��T�K Y*�L`KWK6T)|hV&apY�\ K6T�UWK \_\qad\ K6T"\ K6T�|d\qa�Tlm T�V&\g`KWK6T¤T�K"Uzk Yrk(U6Mh`K Ygm T�K X�M�ch�pX(kpi)m �+a(K isK X[M¤|(k�Y�adX2isV&az�
�(K ilK X�MP|dap\ TnkpX�M�TO��X[U QdYrV&Xhm T�`K2K X�MRY}K{\ K6To¢wc+mqY}KWU6Mbm V&X[T8| Y}V MRYZa�T6m �(K6T8|hK Yj|hK X[c/m U ad\ khmuY}K6T1V/SaF\_^�Kby M�K X[T6m V&X
cpkpX�T�apX[K�c/muY}KWU6Mnm V&X�TW^_k(UWUWV&i)| k��/X(K�cdK�\ kwY6`K6MRYrk(U6Mnm V&X8T6mqi�ad\ MOkpXL`KWKPc�kdX[T�\q^_kpa�MRY}K�c/mqYrKWU6Mnm V&Xp�8®
kdX[TlUWK
Uzk[T1adX(K�|hK Ygm V�c/m U(m Mh`K)cdKP\q^�VhY}c�Y}K)cpK1¯�°xi1muXda�MOK6Tsk2|da�±K6MbY}K�m cpK X�Mbm  ¥`KWKP|hV&adY
\ k8|dad\ Tnk[Mnm V&Xp�

² apY�\ K$|p\ kpX�MbQL`KWVhYgm �+a[K �wX(V&a�T³X[V&a[T�T�V&i�isK6T³mqX[M�K Y6`K6TvT�`K6T�Sk´adX�isV�c�SK \ KµUR�(M�V&iw`KWUzkdXdm ��a[KµcdK6T
ce`KRfgVhYZi�k�Mbm V&X[T]� k�T�`KxTWapY"adX[KwcpK6T�U Ygmq|[Mnm V&X]cdKF\ k]ch�pX kdi)m ��a[KxcdKF|hV&\ �piw`K Ygm Tnk[Mnm V&X ¶(cdK |hV&\ �piw`K YZm Tnk[Mnm V&X
cdKo\_^_k(U6MbmqX(KsK X�YrK \ k[Mnm V&X)k��(KWUo\ K6TsmqX[M�K Yrk(U6Mbm V&X[Tsiw`KWUzkpXdm �+a(K6T�K X�MRY}Ko\ k�isK i)� YrkpX(KlK6Ms\ KlUR�[MOV T��+a(K \ K6M�M�K��
� K6T�T6mui)ap\ k[Mnm V&X�T8KR£LKWU6MRa�`KWK6T]V&X�M]isV&X�MRY6`K³\ k·Uzkp| k[U(m Mh`KFcdK�UWK³isV�c�SK \ K;Sk·�5`K XL`K YrK Yo��a(kp\�m MOk[Mbm �(K ilK X�M
cdK6T�`K6Mvk�M�T�|dap\ TnkpX�M�TsMOK \ T"��a[KPUWK aWywV&��T�K Y���`K6T1TWadY.\ K6Tl �� Y}V&�p\ k[TvM�K6TW��K X�|(k Y}Mnm U ad\�m K Y.\ K�UWV&i)|hVdY*MOK isK X�M
TW|hV&X�MvkpX�`K�Sko­{| Y}V MRYZa�T6m V&X�Tz�

®�K azy2Kby(MOK X�T6m V&X[T"c+awisV�c�SK \ KoV&X[Mskp\ VdY*T]`K6Mh`Kx| Y}V&|hV Tp`KWK6T)k� �X�cpK8| Y}K X(c+Y}K�K X8UWV&i�|�MOKocpK aWy8T6m Mba��
k[Mnm V&X�Tsc�^tmqX[M�K Yrk(U6Mbm V&X�cpK�\ k�UWK \_\_ap\ Kokz� KWU)T�V&XPK X��dmqYrV&XdX[K ilK X�M6����kx| Y}K i)m©SK Y}KPUWV&X[T6m c�SK Y}Kx\q^tmqX[M�K Yrk(U6Mbm V&X
UWK \_\qad\ KR�jUWK \q\_ap\ K�K6M¤\ k�isV�ce`K \�m Tnk[Mnm V&X)c+aP|pQ�`K X[V&i�SK X(K)c�^tmqXdQdmq�dm Mbm V&X"cdK�UWV&X�Mvk(U6M
cpK)\q^_k[U6Mbm �pm Mh`K�| Y}V MRYZa[T6m �(K��

¸



JLK{| Y}V�UWK6TvTWa�T�k¹`K6Mh`K�isV�ce`K \�m Tp`K�K XxUWV&X�T6m ce`K YrkpX�M8adX[K�kp\ Mh`K Y�k�Mbm V&XF\ VpUzkp\ K8cdK6T�| k Yrkpi�SK6MRY}K6Toc�^N`K \ k[TvMnm U(m Mh`K
c�a1UWVhY*MOKbyoUWK \q\_ad\ kdmqY}K��.��k�T�KWUWV&X(cdK"Kby(MOK X�T6m V&X1c+aPilVpc�SK \ K�UWV&X[UWK YZX(K�\ k�ilVpce`K \_m Tnk[Mbm V&X)cpK)\ k�i1m �/Yrk[Mnm V&X
UWK \q\_ap\ kdmqY}K8|(k Y�U Qdmqi1m V MOkzy�m K��)®
kdX[T¤UWKoUzk�TW�5\ k�UWK \_\_ap\ K8mqX[M�K Yrk[�&m M¤kz� KWU8apX��/Yrk(c/m K X[M¤cdK1fgk(U6MOK adY�Kby(MRYrk��
UWK \q\_ap\ kdmqY}K�Sk]MbYrk�� K Y*TxadX[Kxce`K |hK X(cpkpX[UWKwcpK6Tx|(YrV&|(YZmg`K6Mh`K6Txc+^�`K \ k[TvMbm U(m Mh`KwcdK�\ k0ilK i)� YrkpX[KwK6Moc+a]UWVdY*M�Kby
UWK \q\_ap\ kdmqY}K"k��(KWU�\ k)UWV&X(UWK X�MRYrk[Mnm V&X2\ VpUzkp\ Klc�a1fZk(U6M�K apYj��®�K6T.UWV&i)|hVdY*MOK isK X�M�T)i)m �/Yrk[MOV�mqY}K6T"Y6`Kzkp\_m TvMOK6T�cdK
\ kwUWK \_\qad\ KP�(K Y}T2\ kxT�V&adY}UWK�V&X�MokhmuX�T6me|da�±K6MRY}K�T6mqi)ap\g`K6Tz�³º/mqX kp\ K isK X[Mb�¬apX[K�X[V&az� K \_\ K�fgVhYZi�ad\ k�Mbm V&Xwc�a
ilVpc�SK \ KomqXdm Mbm kp\�k�`K6Mh`K�| Y}V&|hV T�`KWKP|hV&apY5ilVpce`K \�m T�K Y�cpK�fZk�»UWV&XP|d\qa�TlYR`Kzkd\_m TvMOK)�vilVpce`K \�m Tnk[Mbm V&X)��a(kpX�Mbm Mvk[Mnm �(K��
\ K6T"\ V&X[��T1| Y}V&\ V&X[�hK isK X�M�T)ilK i)� YrkpX(kdmuY}K6T1�g �\ V&|hV�cdK6Tb�¬ce`KR�(K \ V&|p|L`K6To|(k Y
\ K6T. �� Y}V&�d\ k�TvMOK6Tz�

¼ X�UWV&X[U \_a[T6m V&Xp�LX[V&a�T¬ce`K6 �Xhm TvT�V&X�T�UWV&i�isK X�Ml\ KsMRYrk�� kdmq\&Y}Kzkp\�m Tp`K�TWadYe\ Ko|d\ kpX�Kby&|hK YgmqilK X�Mvkp\+|hK YZisK6M
cpKl|(YrV&|hV T�K YL\ k"|hV TvT6mu�hmu\�m Mh`K
c�^�a�Mbmq\_m T�K Y�\ K6T�|(k Y�kdi�SK6MbY}K6T.ilVhYZ|pQ[V�c���X(kpi1m �+a[K6T�m TvTWa�TecdKs\ k�Uzk�Yrk(U6Mh`K Ygm Tnk�Mbm V&X
UWV&i�isK2U Ygm MvSK Y}K6T�c�^tmqX[cpK X�Mbm  /Uzk[Mnm V&X2cpK6T�|dQL`K X(V M~�p|hK6ToUWK \_\_ap\ kdmqYrK6Tz�{�eV&a�T)c+m T�U a�MOV&X�TF`K6�dkp\ K isK X�M1UWV&i¤�
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��^N`K6Mba(cdK�cdK$\ k�c���X(kpi1m �+a(K0cdK6T�c5`KRf~VdYZilk[Mbm V&X[T;ilK i)� YrkpX(kdmqYrK6T�K6M{cdK¹\ k=i1m �/Yrk[Mnm V&XµUWK \_\_ap\ kdmqYrK

TW^tmqX[T�U Ygm M¬cpkpX�T�\ K"Uzk[c�Y}KP|p\_a�T¬�5`K XL`K Yrkp\+cpK�\_^N`K6Mba(cdK�c+a�UWV&i�|hVhY*MOK isK X[M�UWK \_\qad\ kdmuY}K���J�K6M�MOK�`K6Mba(cdK)k2|hV&adY
�da[M5cpK�UWV&i)| Y}K X(c+Y}Kl�+a(K \ T�T�V&X�M¬\ K6T.|dQL`K X(V&ilSK X[K6TlmqX[M�K YjX[K6T��+adm kpXhmuisK X[M�\ k¤UWK \q\_ap\ K �p��ahm�\ klUWV&X[c�ahm T�K X[M
SkFT�K]ce`KRfgVhYjisK Y1K6M�Sk�i1m �/Y}K Y�i�kdm T2kpa�TvT6meUWV&i)ilK X�M8K \q\ K·|hK Yn»UWV�m MPT�V&X�K X��dmuY}V&XdX(K isK X�MR�"muX�MvSK6�/YrK-\ K6T
mqX�f~VdYZilk[Mbm V&X�T�Kby(MOK YZX[K6T)K6MsfgV&adYZXdm MoadX[KxY6`K |hV&X[T�K2k(cpkp|[Mh`KWK��xJLV&i)| Y}K X(c+Y}K�UWK6TP|dQL`K X(V&i�SK X[K6TxY}KW��ahm K Y*M
adX(K]kp|d| Y}V�U Q[K·|p\_adYZm c/m T�U(mq|p\�mqX kdmqY}Kx�+adm¥muX�MvSK6�/YrK·Sk³\ k]fgV�m T�cdK6T�k�TW|hKWU6M�TwisV&\g`KWU ad\ kdmuY}K6TW���hm V�U Qhmui1m �+a[K6TW�
|dQ��[T6m ��a[K6T�K6M�iw`KWUzkpXhm �+a(K6Tz�

��^tmqX[Mh`K Y�±K6M{i�kdXdm fgK6TvMh`K·|hV&apY1\_^�`K6MRa[cpK]c+a�UWV&i)|hVdY*M�K ilK X�M�UWK \q\_ad\ kdmqY}K{k?`K6Mh`K-mqXdm Mbmg`KF|(k Y)\ K6T�MRYrk�� kpaWy
c+^43.�hK YrU Y}V&i)�dm K{�53��hK Y}U Y}V&i)�dm K8kpX(c76eKzkR�[TWi�kpXd�98z¡;:�¯h�)cpkpX[To\ K6T)kpXdXL`KWK6T<:�°&�{®�KwX(V&i)� Y}K a�T�K6T8Qz���
|hV MbQ SK6T�K6T
V&X�M�kp\ VdY*To`K6Mh`K�f~VdYZi)ap\~`KWK6T�Sko|(k�Y*MnmuY�cdK�\q^�V&��T�K Y���k[Mnm V&XscdK¤U ad\ MRadYrK6T�UWK \_\_ap\ kdmqYrK6T.|(k Y�i)m U Y}V T�UWV&|dm K
V&|�Mbm ��a[K��53.�hK Y}U Y}V&i��hm K
=?>A@;BDC}�E8z¡;F�°�kp��8z¡;F�°��HG�3.�hK Y}U Y}V&i��hm K �E8z¡;I�°h�@|hV&adY¬Kby�|p\�m �+a[K Y�\ kFisV Mbmq\_m Mh`K
cdK6TPUWK \_\qad\ K6TW��U ^�K6TvM�Sk]c+mqY}K�\ K apY.Uzkd| k(U(m Mh`K�Sk]T�K]ilV&az�(V�muY�cpkpX�T�\ K apY.K Xz�dmuY}V&XdX(K isK X[MR�µ®�K |pahm ToUWK6M�M�K
`K |hVp��a[K ���hKzkpa(UWV&ad|8cpKPUWK6TPQz�p|hV MRQ SK6T�K6T1V&X[MsK a]\q^�VpUWUzk[T6m V&X8c+^q±K6MRY}KPMOK6TvMh`KWK6T1�/Yg±k(UWK8kpaWy�|(YrV �/YrSK6T�UWV&Xz�
T6m ce`K Y�kd�p\ K6T¤KR£LKWU6MRa�`K6Tsc�kdX[T�UWK"cdV&i�khmuX[K���� K6T¤c+m yocpK YZXhm©SK Y}K6TlkpXdXL`KWK6TsV&X�M�`K6Mh`K8|(k Y*Mbm U ap\�m©SK YrK isK X�M"YZm U Q[K6T
cdKsc5`KWUWV&az� K Y*M�K6T.k��(KWU)X[V MvkdilK X�M¬\_^_k���SK X(K isK X[M¥cdK"\ ko�hm V&\ V �&m K)isV&\g`KWU ap\ kdmqYrK)�KJ/V&\q\ k Y}c$=?>L@MBNC}�&¢�°�°�°h�b�/cdK
\ k1��`K XL`K6Mnm �+a[K��KJ/KWU �(Q kpiO=?>P@MBDC}�Q8z¡�¡�¡h�´ilkdm T¬kpa�TvT6m+|d\qa�TsYR`KWUWK isK X�MR���/Yg±k(UWK1kpaWy�ce`KR�(K \ V&|hK ilK X�M�T¤UWV&Xz�R a��/aL`K6T¬cdK6T¥kp|d| Y}V�U Q[K6T¤�hm V&|pQz�(T6m �+a(K6T¥K6M��hm V&iw`KWUzkdXdm ��a[K6T¤�TSeQdaU=V>0@MBDC}��¢�°�°�°h�R�.J�K6T¥c+m £¤`K Y}K X�M�T¥MRYrk�� kpaWy
V&X�M1kdmqX[T6m¦|hK YZi1m T)cdKxi)m K azywUWV&i�|(YrK X[c+YrK]\ K6TP|(YZmqX[U(mu|hK6T)c+^�VdY*�dkpXhm Tnk�Mbm V&X�TvMRYZa[U6MRadY}K \q\ KPK6M"c���X(kpi1m �+a(K
i1m T�K X R K a8Sk�\q^tmqX[Mh`K Ygm K adY�cpKP\ koUWK \q\_ad\ K��

��^�V&��T�K Y���k[Mnm V&X"kpa�i1m U YrV T�UWV&|hK¤cdK1\ k)i1m �/Y�k�Mbm V&X�cdK1\ klUWK \_\qad\ K�TWadY�apX¤TWad�[TvMbY�k�M��hm c/muisK X�T6m V&XdX(K \dX[K
|hK YZisK6M�| k�T1c�^tmqi�k��&muX[K Y�\q^�Kby(MRYrk(VhY}c+mqX khmuY}K�UWV&i�|d\ Kby�m Mh`K8cdK6T8|(YrVpUWK6TvTWa[T)UWV&X[c�ahm TnkpX[M)SkxUWKw|pQ�`K X[V&i�SK X(K
c+^_kp|d| k Y}K X(UWK�T6m�T6mui)|d\ K��XWPkd\ �/YR`Kw\ K6TP| Y}V �/Y�SK6T0`K X[VdYZisK6T�KR£�KWU6MRaL`K6TW�ecdKwX(V&i)� Y}K a[T�K6T)�+a(K6TvMnm V&X�TPXd^�V&X[M
M�V&a R V&adY*T2|(k[T"MbYrV&az��`K2cdKwY6`K |hV&X[T�K6T�ce`K6 �Xhm Mnm �(K6Tz�{J�V&i�|(YrK X[c+YrK2K6M"UWV&X�MRYZ±V&\ K Ys\ k]ilV Mnmu\�m Mh`K8cpK6T1UWK \_\qad\ K6T
Y}K6TvMOK)\q^�adX"cdK6T��/YrkpX[cdT
U Q(kp\q\ K X��hKlcdK)\ k��dm V&\ V �&m KlUWK \_\_ap\ kdmqYrK¤K X�Yrkdm T�V&X"cdK6Tsmqi�|d\_m Uzk[Mnm V&X�T¥UWV&X[T6m ce`K Y�kd�p\ K6T
|dQ��[T6m V&\ V �&m ��a[K6T�K6M¥| k[MbQ(V&\ V �&m ��a[K6T�cpK�UWK�| Y}V�UWK6TvTWa�T.i�ad\ Mnm fgk(U6MOVhYgm K \q� ¼ XlKR£�K6MR�+\ k"isV Mbmq\_m Mh`K.cdK�\ k¤UWK \_\qad\ K
mqX[M�K Y��pm K X[M¬c�kpX�T¤cpKPX[V&i��(YrK aWy8UWV&X�MOKby(MOK6TZY\[^]_Y\]a`��bJ+k YeKby K i)|p\ K ��\ koce`KRfgK X�T�KocdKP\q^�VhY*�dkpXhm TWisK8Sk�adX[K
mqX�f~KWU6Mbm V&Xwi)m U Y}V&�dm K XdX(K2mqi)|p\�m �+a[K2\ kwi1m �/Y�k�Mbm V&X�cpK6T�i�k(U Y}V&|dQ k��hK6Tz����kPU(m Uzk�MRYgm Tnk�Mbm V&XPcpK6T�|p\ kdm K6T)mqi��
|d\_m �+a(KoadX[K�i)m �/Yrk[Mbm V&X)cpK6T.UWK \_\_ap\ K6T�c�a1Mnm TvTWa�`K |hm MRQ[K \_m kp\dK6M¬c+a)cpK YZisK��c3.a)UWV&adY}T¬cpK�\_^�K i��(Y*�WV �5`K X SK6T�K �
\ k�i)m �/Yrk[Mbm V&X�cpK6T5UWK \q\_ad\ K6T5cpK¤\ k.U Y�±K6MOKsX(K adYrkp\ K
K6TvM¦K6TvT�K X[Mnm K \_\ K��
��k"i)m �/Yrk[Mbm V&X.UWK \_\qad\ khmuY}K�K6TvMl`K6�dkd\ K isK X[M
adX�|(YrVpUWK6TvTWa[T1U \~`K�cpkpX[T�cpKxX[V&i��(YrK a�T�K6T8| k[MbQ(V&\ V �&m K6T"MOK \_\ K6T"�+a[Kx\q^tmqX[«/kpi�ilk[Mnm V&Xd����ahm¦muX[c�ahm M)\ k]i1m �
�/Yrk[Mnm V&X-cdK6T·\ K ad�nV�UR�[MOK6TW�"V&a-K X[UWVdY}Kµ\ k·fgVhYZi�k[Mnm V&X-cdK�iw`K6Mvk[TvMOk[T�K6TF|(k�Y�\ k¹i1m �/Y�k�Mbm V&X;cdKFUWK \_\qad\ K6T
UzkpX[U�`K Y}K a�T�K6T��+admpT�K1ce`K6MOk(U Q[K X[M.c+a�f~Vz�WK Y�MbapisVdYrkp\�VdYgm �&muX[K \q�
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J�V&X[T6m ce`K YrkpX[M)MOV&a�T�UWK6T�Kby K i�|d\ K6TW�.mq\LK6TvMF`KR�dm cdK X[M)�+a(K]\ kwUzkp|(k(U(m Mh`K2cpK]\ kwUWK \_\qad\ K]SkwT�K�ce`K |d\ k(UWK Y
ce`K |hK X[c1c�a"�hV&X�V&a"ilkpaz��khm T
�gT�K \ V&X"\ K6TeUzk[Tb�LfgV&X[U6Mbm V&XpX[K ilK X�M�cpK¤\ k"i�k[U QdmqX(K Ygm K¤mqX[M�K YZX(K¬cdKs\ k�UWK \q\_ap\ K��
JLK6M�M�K�i�k[U QdmqX(K Ygm Komui)|d\_m ��a[K�Sk8\ k�fgV�m T�\ k)�hK6TvMbm V&X�K6Ml\ k)c/m TvMbYgmu�da[Mnm V&X)cdK�\q^N`K X(K Y*�&m K�|hV&adY�\ k"��`K XL`K Yrk[Mbm V&X
K6M¬\q^_kd|p|d\_m Uzk[Mnm V&XscpK6T�f~VdY}UWK6T¤XL`KWUWK6TvTnkhmuY}K6T.kdazyoilV&az�(K ilK X�M�Tz��J�K \ k�K6TvM¬YR`Kzkd\_m T�`KlK XlUWV�VhY}c+mqX k�Mbm V&X�`K6MRY}V�m MOK
k�� KWU�\ K6Txix`KWUzkpXhm TWilK6T�cdK�|hK Y}UWK |[Mnm V&X�c+a-i1mq\_m K a{Kby MbYrk(UWK \q\_ad\ kdmqY}K�K6M�c�^tmqX�Mh`K6�/Yrk[Mnm V&X�cpK6T�T6m �/X(kpazy�K X
| Y}V(� K X(kpX[UWK�cdK-\_^�K X��dmqYrV&XdX[K ilK X�M6�I� K�U Q kd\q\ K X[�hK]cdK-\ k�UWV&i)| Y6`K Q(K X�T6m V&X³cdK-\ k³isV Mbmq\_m Mh`K]UWK \_\qad\ khmuY}K
Y6`K6T6m cdK�cpkpX[T
UWK6M�M�KsMbY�SK6T¬�/YrkpX(cdKlUWV&i)|d\ Kbypm Mh`K��.JLV&i)| Y}K X(c+Y}Ko\ K6Tsiw`KWUzkpXdm TWisK6T�\ K6T¤|d\qa�T
 �X[T�kpa�MOVhYZm T�K Yrkdm M
apX"UWV&X�MRYZ±V&\ KlTWadYe\ koi1m �/Y�k�Mbm V&X1K XP| k Y*Mbm U ap\�m K Ye\q^tmqXdQdmq�dm Mbm V&XlTp`K \ KWU6Mnm �(K�cdK�\ kPi1m �/Y�k�Mbm V&X"T�K \ V&XP\ K¤M~�p|hKlcdK
UWK \q\_ap\ K1cpV&X�Ml\_^tmqi�|hVhY*MvkpX[UWK1K X�UzkpX[U§`K Y}V&\ V �&m KoK6TvM¬cpK�| Y}K i1m©SK YrK0`KR�pm cdK X(UWK��

�p^�apX[K¬cdK6T�ce`KWUWV&a��(K Y*MOK6T¤i�k R K apY}K6TeTWadYL\ K
UWV&i�|hVhY*MOK isK X[MecpK6T�UWK \_\_ap\ K6TeTWadY�\ k[��a[K \q\ K
T�K¥fgV&X[cpKlX[V MRY}K
`K6MRa[cpK �§K6TvM�\ k8i1m T�K1K XoKR�pm cpK X[UWK)kpa�c5`K �da[M¬cpK6TskpXdXL`KWK6Td8z¡�¡�°���c�^�adX[K)UWK Y*MOkdmuX[K)kpa�MOV(�jVhY}�dkdXdm Tnk[Mbm V&X�cdK
\ k8ch�pX kdi)m ��a[K�TW|hV&X�MvkpXL`KWK�cpK6T1c5`KRf~VdYZilk[Mbm V&X[T�UWK \_\qad\ khmuY}K6T R a�T���a[Kx\�SkxUWV&apYrkpisK X�M"UWV&X[T6m ce`K Y6`KWK�UWV&i)ilK
kp\g`Kzk[MOV�mqY}K��fet\§k³`K6Mh`K8c5`K isV&X[MbY6`K]|hV&adY.|d\qa�T6m K adY*TlM~�p|hK6T�UWK \_\qad\ kdmuY}K6T��§`K Yrk[MbmqX[V�UR�[MOK6TP�53.\ Mg=V>�@;BDC}�P8z¡�¡;:h�o�
\ K ad�nV�UR�[MOK6T��53.\ Mb�P8z¡�¡�°h�1K6M)|hV&apY�\_^_kpi1mu�hKUhiYkj?>mln`aop>q=pBrYtsvu��Kw¥mq\_\_m U Qx=?>y@MBNC}�c8z¡�¡�¯��z8z¡�¡(­p��\_^�Kbypm TvM�K X(UWK
cpKoT�U Q�`K ilk[T1cdK�ce`KRfgVhYjilk[Mnm V&X�TPilK i)� YrkpX(kdmqYrK6ToY6`KWU apYZY}K X[MNTW��M�K \q\ K��+a(K8\q^_kd|p|(k YZm Mbm V&X8c�^�V&X[cdK6T"K X{YrV MOk��
Mbm V&X]kpa[M�V&apY¬c�a{UWVhYZ|[TPUWK \_\_ap\ kdmqYrK��0JLK6TPV&��T�K Y���k�Mbm V&X[ToV&X[M)K X�MRYrkdmqXL`K�\ K2ce`KR�(K \ V&|hK ilK X�M�cdK�|d\qa�T6m K adY*T
ilVpc�SK \ K6T�MbQL`KWVdYgm ��a[K6T��53.\ M�kpX[c"{5YrkpX[��ahmu\_\ V&�|8z¡�¡;:�G}w¥mq\_\_m U Q~=V>g@MBDC}�Z8z¡�¡(­�GP� K��¥a���k[cpK YlkpX[c�6���� K Y8z¡�¡;Fh�$MOK X�MvkpX�M�c+^tmuX�Mh`K6�/Y}K Y�Sk8\ klfgV�m T¬cdK6T8`K \g`K isK X[MNT)isV&\g`KWU ap\ kdmqY}K6TW�+U Qdmqi)m �+a(K6T.K6M�iw`KWUzkpXhm �+a[K6T�c�kpX�Tl\ K
�pa�MecdK�ce`K6M�K YZi)mqX(K Y�K6M�cdK�M�K6TvMOK Y¦\q^tmqi)|hVdY*MvkdX(UWK"Y}K \ k�Mbm � K.cdK6T¥c+m � K Y*T�`K \~`K isK X[MNT¬K6MeTvMbYZa(U6MbapY}K6T¥UWK \q\_ad\ kdmqY}K6T
YrK6TW|hV&X�Tnkp�d\ K6T�cdK1UWK6M�M�K�kda[M�V(�jVdY*�dkpXhm Tnk�Mbm V&X��

�p^�Kby�m TvMOK X[UWK2c+^�adX(K8ch�pX(kpi)m �+a(KPTW|hV&X�MvkpXL`KWK8cpKw\ kxUWK \q\_ap\ K ��U ^�K6TvM�Skwc+mqY}K8K X�\q^_kd�[T�K X[UWK2cdKPTvMbmqi�az�
\ k[Mnm V&X�T�cpK]\ k·| k Y*M)cpK8T�V&X{K X��dmqYrV&XdX[K ilK X�MR�
K6TvM�apX7`K \~`K isK X[M�fgV&X[c�kpisK X�Mvkp\�Sk�UWV&X�T6m ce`K Y}K Y1|pahm T��+ad^tmu\
| Y6`KWc+m TW|hV T�K{\ k�Uzkd| k(U(m Mh`K8cdKw\ k2UWK \q\_ap\ KxSk�Y6`Kzk[�&mqYl\ VdY*T��+ap^�K \_\ K�T�KPMbYrV&az�(K Y�k�TvMnmui)ad\g`KWK���WPkp\ �/Y6`Kw\q^tmqX[Mh`K Y�±K6M
`KR�pm cdK X[MP�+a[KF| Y6`K6T�K X[M�K·\ k]ch�pX kdi)m ��a[KwUWK \_\qad\ khmuY}K�TW|hV&X�MvkpX�`KWK �sYrK \ k[Mnm �(K ilK X�M�|hK a]c+^�`K6MRa[cdK6T2TW^ �]T�V&X�M
muX�Mh`K Y}K6TvTp`KWK6TW��K6M�Y}K6TvMOK X�M¬cpkpX�T"\ k2|d\_ap|(k Y}M�cpK6T�Uzk�T�f~V�Uzkp\�m T�`KWK6T�TWapY�\ K"UWV&i�|hVhY*MOK isK X[M1i1m �/Yrk[M�V�muY}K��

J5^�K6TvMl|hV&adY}��a[V�mpc�kpX�TlX[V MRY}K�`K6Mba(cdK �LX(V&a�T¤k��(V&X[T¬U Q(V�m T6mpcpK�X[V&a[TsmuX�Mh`K Y}K6TvT�K Y¥|p\_a�T�TW|L`KWU(m  &��a[K ilK X�M
kpaFUzk[T2cdK;\ kFch�pX kdi)m ��a[K{TW|hV&X[MOkpXL`KWK�cdK6T�ce`KRfgVhYZi�k�Mbm V&X[TW�s��a[K0X(V&a�Txkz� V&X�T�U Q[V�m T6m�c�^_kd�hVdY}cdK Y�| k Y
cpK aWy]kp|d| Y}V�U Q[K6T)UWV&i�|d\g`K ilK X�MvkhmuY}K6Tz¨2�Om©�oapX[Kw| Y}K i)m SK Y}Kxkd|p| Y}VpU Q(K�Kby�|L`K YgmqilK X�Mvkd\ K ���+ahm5|hVhY*MOKPTWapY¤\ k
Uzk�Yrk(U6Mh`K Ygm Tnk�Mbm V&X·cpK0\ kFch�pX kdi)m ��a[K{cpK6T2ce`KRfgVhYZi�k[Mnm V&X�TxV&��T�K Y���`KWK6TxTWapYscdK6T2U ad\ MRadYrK6T2UWK \_\qad\ khmuY}K6T{| k Y
�pm ce`KWV&i)m U Y}V T�UWV&|dm K;K6M]�Om_m��]adX[K�T�KWUWV&X(cdK-kp|d| Y}V�U Q[K�MRQL`KWVhYZm �+a(K �)k��(KWU�\ k¹| YR`K6T�K X�Mvk�Mbm V&X³cdK�ilVpc�SK \ K6T
i�k[MbQL`K i�k[Mnm �+a[K6TsfgV&X[ce`K6T"TWapY5cpK6T�Q��p|hV MRQ(SK6T�K6T�ix`KWUzkpX[V(�jU Qhmui1m �+a[K6T1K6MscdK6TvMbmqXL`KWK�SkwYrK X[c+YrKoUWV&i�|�MOK�cdK
UWK Y}MOkdmqX[T¤k[TW|hKWU6MNT¤cpKPX[V T�V&�[T�K Y�� k[Mbm V&X[T¤Kby�|L`K YZmqisK X[MOkp\ K6Tz�s� K6T¤cpK aWy8kd|p| Y}VpU Q(K6T�fgV&X�MlY}K6TW|hKWU6Mbm �(K ilK X�M
\q^�V&� R K6M.cdK1cpK aWyPcdK6T�MRY}V�m T.�/Y�kdX(cdK6T1| k Y*Mbm K6T�cpKP\ k)MbQ SK6T�K��

� kµ|(YrK i1m©SK Y}K�| k Y*Mbm K-|(Y6`K6T�K X[M�K³\q^N`K6Mvk[M8cdK-\_^_k Y}M�cdK;\ kFc���X(kpi1m �+a(K]cdK6T�isV&a��(K isK X[MNTwUWK \q\_ad\ kdmqY}K6T
�vilV Mnmu\�m Mh`K�UWK \q\_ad\ kdmqY}K��R�x� Kw�da[MlcpKPUWK6MNMOKw| Y}K i)m SK Y}K{| k Y*Mbm KPK6TvM�cdKxYrkp|p|hK \ K Y¥��a[K \ ��a[K6T)k[TW|hKWU6M�T�K6TvT�K X��
Mbm K \ T"cdKx\ k2TvMRYZa[U6MRadYrKPK6MlcpKx\ k2c��pX kpi1m ��a[KPcpKx\ k2UWK \_\_ap\ K �¦cpK�fZk§»UWV&X]Sk2K X[TWahm M�Kx|hV&a��(V�mqY�kd�hVdY}cdK Y¤\ K6T
`K \g`K ilK X�M�T¥cdKlX(V MbY}Kl| Y}V&�p\~`K ilk[Mbm �+a(K�K6M¦K X[ �XscdK¬ce`KR�(K \ V&|d|hK Y�\ K6T�U Q[V�m y�cdKlX[V MRY}K.kp|d| Y}V�U Q[Kl|hV&adY/MOK X�MOK Y
cpK"Y6`K |hV&X[c�Y}Kskpazy"c+m �(K Y}T�K6T¥�+a(K6TvMnm V&X�T�T�V&ad\ KR��`KWK6Tz�¬JLK6MNMOK1| k Y*Mbm K¬T�K.TWap�hc/m �dm T�K.K X��+a k[MbY}K¤U Q(kp|hm MbY}K6Tz�¬� K
U Q kp|hm MRY}K+8�cdV&XpX[KxadX(K�cdK6T�U Ygmu|�Mbm V&X8cpK2\ k8UWK \q\_ap\ K�K6MscpK�T�V&X�k Y}U Qhm M�KWU6MRadYrKPK6M�fZkhm M1adX(Kx| YR`K6T�K X�Mvk�Mbm V&X
cpK6TPc/m � K Y*T-`K6MOk[M�T�ch�pX kdi)m ��a[K6T�K6M�cdK�\ K adY*TxisV Mbm ��k[Mnm V&X�Tz�µ� KwU Q(kp|hm MbYrK�¢;| YR`K6T�K X�MOK·adX(KFY}KR�pa(KxcdK6T
c+m £¤`K Y}K X�M�T�ix`KWUzkpXhm TWilK6T�|(YrV&|hV Tp`K6TP|hV&apY
YrK X[c+YrKoUWV&i�|�MOK�cpK8\ kx| Y}V MRYZa�T6m V&X8UWK \_\qad\ kdmuY}K��)� KoU Q(kp|hm MbY}K�¯
| Y6`K6T�K X[M�K�adX�Y}KR��a[K�cdK6T1MOKWU QdXdm �+a(K6T8a[Mnmu\�m T�`KWK6T�|hV&adYs\ kxUzk Yrk(U6Mh`K Ygm Tnk[Mbm V&X·iw`KWUzkpXhm �+a(K2cpK{\ kxUWK \q\_ap\ K8K6M
|p\_a[T�TW|L`KWU(m kp\ K isK X�Mlc+aPUR�[MOV T��+a(K \ K6M�M�KoK6M�cdK2\ k�ilK i)� YrkpX[K�� ¼ X� �Xx\ K�U Q(kp|hm MbY}K)­]| Y6`K6T�K X�MOKx\ K6TlU Q[V�m y
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K6M)\ K6ToilV Mnm � k[Mbm V&X�T�cdK�X(V MbY}KPkp|d| Y}V�U Q[K���ahm§UWV&ap|d\ K�apX[KPkpX(kp\ �(T�K�Kby&|�`K YgmqilK X�Mvkp\ K�Sk{\ kwilVpce`K \_m Tnk[Mbm V&X
MbQL`KWVhYgm �+a[K��

��k�T�KWUWV&X(cdKx| k Y*Mbm K ��UWV&X�Tnk(U Y6`KWKxSk]X[V MRY}KPkp|d| Y}V�U Q[KPKby�|L`K YgmqilK X�Mvkd\ K �¦UWV&X[UWK YjX[Kx\ k8Uzk Yrk(U6Mh`K YZm Tnk[Mnm V&X
�+a kdX[Mnm MOk[Mbm � K�cdK�\ kxch�pX(kpi)m �+a(K8cpK6Toce`KRfgVhYjilk[Mnm V&X�TxisK i�� YrkpX(kdmqY}K6T�cdK8 ��(YrV&�d\ k[TvMOK6ToK XwU ap\ MRadY}K �.Y}KR�
kp\�m T�`KWK)SkP|(k�Y*MnmuY�cpK1\q^_kdX kp\ �[T�K¤cdKsTp`KW��a[K X(UWK6T¬c�^tmqi�k��hK6T.k(UW�+adm T�K6T¤| k Y§�dm ce`KWV&i1m U YrV T�UWV&|hm K��s� KsU Q kd|dm MRY}Ky:
ce`KWU Ygm M�\ K6T¬ilk[Mh`K Ygm K \ T¥K6M
iw`K6MRQ[V�cdK6T�a[Mnmu\�m T�`K6T�K6M5K X)|(k�Y*Mnm U ad\_m K YL\ K6T.iw`K6MbQ(VpcpK6T¥�+admd|hK YZisK6M�MOK X�M�c�^�Kby(MRYrkdmqY}K
cdK6ToTp`KW�+a[K X(UWK6TPc+^tmqi�k[�hK6T2\ K6T�cdV&XpXL`KWK6TxisVdYZ|dQ(Vpch�pX(kpi)m �+a(K6T2|hK Y}MnmuX[K X�MOK6Tz�0� K�U Q(kp|hm MbY}K��·| Y6`K6T�K X�MOK
\ K6ToYR`K6TWad\ MOk[M�T�cpK8\ k�Uzk Y�k[U6Mh`K Ygm Tnk[Mbm V&X8cpK8\ k�ch�pX(kpi)m �+a(K)TW|hV&X[MOkpXL`KWK�K6M1\ K�U Q kp|hm MRY}K<F�\ K6ToYR`K6TWad\ Mvk[MNT�cdK
\ koUzk Yrk(U6Mh`K Ygm Tnk[Mbm V&XPcpkpX�T�\ K1Uzk[T�c+^tmqX[M�K Y�k[U6Mbm V&X�cdK�M~��|hK1UWV&X�Mvk(U6M.K X�MRY}K1UWK \_\qad\ K6Tz�

��kPMRY}V�m T6m©SK isKx|(k�Y*Mnm K�K6TvM�UWV&X[Tnk(U YR`KWKxSkw\ k{isV�ce`K \�m Tnk[Mnm V&XPMbQL`KWVdYgm ��a[KPcpK6Tlc+m �(K Y}T�k[TW|hKWU6M�TscdK2\ k�c����
X(kpi1m �+a(K)UWK \_\qad\ khmuY}K��l�(KoU Q(kp|dm MRY}KZIw| Y6`K6T�K X[M�K�\ K6T)Qz�p|hV MRQ SK6T�K6Toiw`KWUzkpX[V(�jU Qdmqi1m �+a(K6T�c�^�adX�isV�c�SK \ KocdK6T
ce`KRfgVhYZi�k�Mbm V&X[T{TW|hV&X�MvkpXL`KWK6TF| YR`KWU�`KWcpK isK X[M0a�Mbmq\_m Tp`KFK6M2Kby�|p\ VdY}KFTnk0Uzkp|(k(U(m Mh`K³Sk-ce`KWU YgmqY}K·cpK³X[V&az� KzkpaWy
UWV&i)|hVdY*M�K ilK X�M�T�ch�pX kdi)m ��a[K6T¥cpK"X(k[MRadY}K�cpK¤UWK azy"V&�[T�K Y���`K6T¬cpkpX�T�X(V MbYrK�`K6Mba(cdKsKby�|L`K YgmuisK X[MOkp\ K��¤®�K aWy
Kby(MOK X�T6m V&X�T1cdK�UWKxilVpc�SK \ K�cdK�� k�T�KoT�V&X[M)| Y}V&|hV Tp`KWK6T�|hV&adY.YrK X[c+YrKPUWV&i)|�MOK�cpKocpK aWy2T6m Mba k[Mnm V&X�TlM~�p|z�
m ��a[K6T�c+^tmuX�MOK Yrk(U6Mnm V&X�TecdKl\ k¤UWK \_\_ap\ K.k��(KWU�T�V&X�K Xz�pmqY}V&XpX[K ilK X�MR�pU ^�K6TvM�Sksc/muY}K¬c+^�adX(Kl|(k Y*M¥\ K6T�mqX[M�K Yrk(U6Mbm V&X[T
UWK \_\qad\ KR�jUWK \q\_ap\ K¤��a[K"X(V&a�T
k�� V&X�T¥kp�hVhY}ce`KsKby&|�`K YgmqilK X�Mvkp\ K isK X[Mb�/K6Mec+^_kpa�MRY}K"| k Y*M¬\ k�i)m �/Yrk[Mbm V&X�UWK \_\_ap\ kdmqYrK
mqX(c+ahm M�K¤|(k Y�adX.�/Y�k[c+m K X[M�cdK�fZk(U6M�K apY/Kby(MRYrk(UWK \_\_ap\ kdmqYrK���JLK6T5cpK aWy¤Uzk[T¦T�V&X�M¦MbYrkdm Mh`K6T¥YrK6TW|hKWU6Mnm �(K isK X[M¦cpkpX[T
\ K6T¬U Q(kp|hm MbYrK6T¬¡�K6M�8z°&� ¼ X� �XP\ KsU Q kd|dm MRY}Kg8;8�| Y6`K6T�K X[M�K�apX[KlKby(MOK X�T6m V&X�c+aPisV�c�SK \ K)muXhm Mnm©kd\ cpkpX[Ts\ K)�pa�M
c+^�apX[K"kp|d| Y}V�U Q[Ko|d\qa�TlYR`Kzkd\_m TvMOK�cdK�\ k1ch�pX kdi)m ��a[K�isK i)� YrkpX khmuY}K�cpkpX�Tl\ KlUzk[T�cpK�fgVhY}M�K6T�ce`KRfgVhYjilk[Mnm V&X�Tz�
®¬m � K Y*T�K6T"|hK Y*TW|hKWU6Mbm � K6T¤c+^�Kby M�K X[T6m V&X�TscdK"UWKPX(V&az�(Kzkpa�isV�c�SK \ K)T�V&X�M.kp�hVhY}ce`KWK6Tz�

¼ X"UWV&X[U \_a[T6m V&Xl��`K X�`K Yrkp\ K �LX(V&a�T�| Y6`K6T�K X�MOV&X�T�apX[K.TO��X�MRQ(SK6T�K¤cpK"X[V T�Y6`K6TWap\ Mvk[MNT¥c�kpX�T.\ K¤UWV&X�MOKby(MOK¤cdK6T
ce`KWUWV&az� K Y*MOK6T�\ K6T"|d\_a[T�YR`KWUWK X�MOK6TscdKlfZk�»UWV&X8Sk2| Y}V&|hV T�K Y¥\ K6T"|hK Y*TW|hKWU6Mbm �(K6T.��ahm�ce`KWUWV&ad\ K X[M�cdK"UWKP| Y6`K6T�K X[M
MbY�kz��kdmq\q�
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MF?JA,COp×R�z|MFtUzBAXR�HLCVtUCFCOADK�ILuN��RUQìtUsÿMFEvz}K7R�zBR�K
AXT{C Yt[^]ªY\>m«�` EGz�MF?JA�pJTFADCOADzJsÿA-RUQîMF?BA,<�TFp¸�hÁ 9 sÿR�K�!
p¸uNA ú ö x6tUs{?JADCv�w�'tUzLP"egzLCFtUuGu ûLßz¾�¾�¾�þùí�½�<�i�l�! T{ADuGt�MOADP'pJT{RUMOADEGzJC�t�TFA-K
RUTFAXR øUAXT�CFHBpLp½R�CFADP�MOR�?BADuNp
uvEGz/��CFENW�zLtUu�MOTùtUzJCFPJHJsÿMFEGR�z;pLt�MF?d�rtD��C7MOR�COMFEvK�HJuvt�MOADP�tUsÿMFEGz�tUCFCOADK�ILuN��ø!EGtõCFK tUuGu�Þ(=Vl�! I¸EGzJPJEGzJW
pLTFRUMOADEGzJCXí

egz;3JIJTFRUI¸uGtUCOMFC�tUzJP�tUK
RwAXILt�AUûhMF?BA"<@TFp½�hÁ 9 sÿR�K7p¸uNA ú ?JtUC�I×AXADzðQSR�HJzJP�MORõI×A�uNR�sXtUuGE � ADP�Iw�EvK
K�HLzBR�ÀLHBRUTFADC{sÿADzJsÿA�EGz7MF?BAVtUsÿMFEGz/! T{EGs{? sÿRUTFMOA ú t�M
MF?BAVuNADtUPLEGzBW�ADPBWUAVRUQ×uGtUK7ADuvuGENp×R!PLEGt-ö x6tUs{?BADCv�!�=?>d@MBNC û1ßz¾�¾ Ã ��x6HJuGuvEGzJC =V>g@MBDC û1ßz¾�¾ Ã �l½#ADuGs{? =V><@MBNC û1ßz¾�¾ Ã þùí±eoK
t�W�EGzBW�COMFHJPJENADC7sXt�T{T{ENADP�R�HJM
R�z
uvENø!EvzBW,sÿADuGuGCdö i�s{?Jt�QSAXT =V>P@MBNC û�ßz¾�¾ Ä þ�?Jt øUA�K7RUTFAXR øUAXTVC{?BR��@z�MF?Jt�MÊMF?BA(PJEGCOMOT{EGILHBMFENR�z�RUQüMF?BA(<�TFp¸�hÁ 9
sÿR�K
pLuNA ú EGC�PB��zJtUK
EGs�tUzJP"EvCVK7R�PJHJuGt�MOADP�I!��^�?BR ! Q÷tUK
EGuN�wÞ(=Vl�tUCOADCXí
á î�Ï é î¦Ì�
níjØ�Ò³Ü~Î}ï�Ú á-è Ø+ÔzÏ�Ô

=V?BAr^@?BR ! Q÷tUK
EGuN�(RUQLÞ(=Vl�tUCOADC�sÿR�K7pJT{EvCOADCìQàR�HBT�K
t['ORUT�K7ADK-I×AXT{C��@?JEvs{?�t�TFA�^@?BRBûU^@tUs�û [ PJs � �
tUzLP ^@tUCDí�=@?BAX�7?JtDøUAdI×AXADz CF?BR[�@z
MOR�I×A��UAX�7TFAXW�HJuGt�MORUTùChRUQ×MF?BAdtUsÿMFEGz�sÿ�!MOR�Cv�UADuNAXMOR�z�EGz
TFADCOp×R�zJCOA
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MOR,A ú MOAXT{zJtUuJCOMFEvK�HJuvt�MFENR�zJCVö÷mdtUuGu û�ßz¾�¾ Ä �Bc�RUI½ADChtUzJP7m�tUuvu û�ßz¾�¾�¾�þùíh\�tUs{?
RUQ½MF?BADCOA@pJTFRUMOADEGzJC�t�pLp½ADt�T
MOR ?Jt øUA�t
COp×ADsXE�3¸s�T{R�uNA�¿

· ^�?BR8�rtUC(CF?BR[�@z}MOR"EGzLPJHJsÿA,MF?BA�tUCFCOADK�ILuN�"RUQ�sÿR�z|MOT{tUsÿMFEvuNA�tUsÿMFEvz&! ILtUCOADP�3LuGtUK
ADz|MFCdCFHJsù?6tUC
CFMOTFADCFC13LI½AXTùC�tUzJP�RUQVtUCFCFR!sXEGt�MOADP�tUPJ?BADCFEGR�zðsÿR�K7pLuGA ú ADCXí�egM-COAXADK
C�MF?Jt�M�^�?BR}K
t ��tUsÿM�tUC
t6K7R�uNADsXHJuvt�T�Cv��ENMFs{?ðMOR�sÿR�zwMOTFR�urt}CFEGW�zJtUu
MOT{tUzLCFPJHJsÿMFENR�zðpLt�MF?p�Êt �ðMF?Jt�M�uGEGz/��C,K7ADK�IJT{tUzJA
T{ADsÿAXpJMORUT{CVMOR MF?BA,sÿ�wMOR�C��UADuNAXMOR�z3í

· ^�tUs}EGC�K7RUTFA}CFp½ADsXE*3LsXtUuGuN�;EGzwøUR�uNøUADP©EGz�MF?BA}TFAXW�HLuGt�MFENR�z�RUQ,uvtUK7ADuGuGENp×R�PJEGt}QàRUT{K t�MFENR�z©tUzJPTùH�Ô
ADCXû§�@?JEGsù?}t�TFA�K7ADK�IJT{tUzBA�QàR�uGPLCVMF?Jt�M(t�pJp×ADt�T�R�z�MF?BA�PBRUT{CFtUuìCFHBT{QStUsÿA�RUQ
MF?BA�sÿADuvuîtUzJP
MOTùtDøUADuGC@TFADt�T��rt�T{PJC-ö÷tUsXsÿR�K7p¸tUz|��EGzBW���ENMF?JPBT{t��ÊtUu×RUQìMF?BA-uvtUK7ADuGuGENp×R�PJEGHJK�þùí

· [ PJs � ��?JtUC�I×AXADz"QSR�HJzJP�MOR
I×A�TFADCFp½R�zLCFENILuNA�QàRUT¤3LuNRUp×R!PLEGHJK A ú MOADzJCFEGR�z3íh=V?JEvC�pLTFRUMOADEGz'tUuGCFR
t�pLp½ADt�TùCrMOR
I×A�TFADïwHLENTFADP�QSRUTVWUT{tUPJENADzwMVCOADzJC{EGzBW7tUzJP'sÿADuGuüp½R�uvt�T{E � t�MFENR�z3í

· ^�tUC�TFAXW�HJuvt�MOADCVQSR!sXtUuütUPL?BADCFENR�z"tUzJP}COMOTFADCFC.3LI½AXTùCrMFHBT{zBR øUAXTDí
=V?BA-A6�½ADsÿMFCdRUQ�MF?BA,pLTFRUMOADEGzJC@TFAXp×RUTFMOADP}?BAXT{A,R�z}sÿADuGuvC@sÿR�zJsÿAXT{z6K
tUEGzJuG�23JILTFRUILuGtUCOMFCDí Y EGCOMFEGzLsÿM

A6�½ADsÿMFC�RUQ�MF?BA-^�?BRBûL^@tUs�û [ PJs � �7tUzLP'^@tUC@R�z'MF?BA,tUsÿMFEGz6sÿ�wMOR�C��UADuNAXMOR�z�RUTFW�tUzJE � t�MFENR�z}?JtDøUA�I½AXADzRUILCOAXTFøUADP�EGz#PJEt�×AXTFADzwM,M��!p×A7RUQ�sÿADuGuGC,EGzLsXuGHJPJEGzJW AXpLENMF?JADuGEGtUu�tUzJP#ADzLPBRUMF?BADuGEGtUu�sÿADuvuGCXí
<duNMF?BR�HBW�?�EGM
EGC�sXuNADt�T�MF?Jt�M�MF?JA�^�?BR !�uGE��UA�Þ(=Vl�tUCOADC,pLuGtD��t�pLENøURUMFtUu�TFR�uGA�EGz�MF?BA7RUTùs{?BADCOMOTùt�MFENR�zõRUQÊsù?JtUzBWUADC,Evz
MF?BA,tUsÿMFEGz'sÿ�!MOR�Cv�UADuNAXMOR�z ö÷zJtUK7ADuN��EGz�MF?BA�ADuGt�I×RUT{t�MFENR�z�RUQìMF?BA�CFENW�zLtUu×MOT{tUzJCFPJHLsÿMFENR�z�pLt�MF?d�rtD��CùþrEvz
TFADCOp×R�zJCOA�MOR�T{ADsÿAXpJMORUT�COMFEGK�HJuGt�MFENR�z3û¸MF?BA�CFp½ADsXE*3Ls,TFADCFp½R�zLCOA,RUQ
MF?BA�PJEt�×AXTFADzwM�sÿADuGuîM��!p×ADC�PBAXp×ADzJPLC
R�z�MF?BA)�rtD�6MF?BA�CFMFEGK�HLuGt�MFENR�z}EvCVp×AXT{sÿADENøUADP3í�f
t�T{EGt�MFENR�zLC@RUQ�Þ�=Vl�tUCOADCdA6�½ADsÿMFC�K
t �'MF?!HJC�PJAXp½ADzLP
R�z�MF?BA�sÿADuGu abCrt�ILEGuvENM��7MOR7QSRUT{K EGzwMOAXWUT{EGz&! ILtUCFADP�sÿADuGu�!�K
t�MOT{E ú RUTVsXtUPL?BAXT{EGz&! I¸tUCOADP�sÿADuvut!�sÿADuGu×tUPJ?BADCFEGR�z
sÿR�K7pLuNA ú ADC ö÷mdtUuGu û¥ßz¾�¾ Ä þùí�< ?!HBWUA
tUK7R�HJzwM,RUQruGENMOAXT{t�MFHJTFA7EGC(COp×ADsXEGtUuGuN�}PJADPJEGsXt�MOADP#MOR"MF?BA
CFMFHJPB�
RUQ3MF?BA@MOTùtUzJCFPJHJsÿMFEGR�z K7ADsù?JtUzJEGCFK ChEGzwøUR�uNø�EGzBW,^@?JR !�Þ(=Vl�tUCOADCÊpJTFRUMOADEGzLC�ö [ uGt�Tn� =?>�@MBDC û�ßz¾�¾ Ä �Jm�tUuGu û
ßz¾�¾ Ä � [ ?wHJzJW =?>z@;BDC û¸���U�U�v� [ R ú =V>�@MBNC û¸���U�/ß þùí
ö�Ø+ð5ð5Ü~Ë�Ñ-Ø�Ë�Ð=ÔzÏdë�Ïp× Ü~Ë¦Ñ³ð5×[Ì�Ó�Ï�Ü~Ë�Ô

=V?BADCFAdpLTFRUMOADEGzJC�ILEGzJP MOR�MF?BA�I¸t�TFI×ADP ADzJP�RUQÁtUsÿMFEvz23¸uGtUK7ADzwMFC�MOR�ILuGR!sn�
MF?BADENTrADuNR�zBW�t�MFEGR�z3í
<�C
K7R�COM�ILt�T{I½ADP�ADzJPJC�Evz�uvENø!EvzBW�sÿADuGuvCÊt�pLp½ADt�TrMOR7I×A�sXt�pJp×ADP3û�MF?BA(TFADK7R øætUu3RUQîMF?BA�sXt�pLCVEGz�TFADCFp½R�zLCOA
MOR�C{ENW�zJtUuGC�sÿR�HJuGP�MOTùENWUWUAXT�T{t�pLEGP�tUzLPðA ú MOADzJCFENøUA�tUsÿMFEGz�p½R�uG�!K7AXTùE � t�MFENR�z`ö x6tUs{?JADCv�w� tUzJP�eozJCFtUuvu ûßz¾�¾�¾�þùíòÞdADuGCOR�uvEGz�EGC7TFADCFp½R�zLCFENILuNA�QSRUT MF?BA}CFAXøUAXT{EGzBWðtUsÿMFEGø!ENM��µ�@?BAXTFA"ADCFMFt�ILuGEGCF?JADPµ3LuGtUK7ADzwMFC
t�TFA
COAXøUAXTFADP;tUzJP�PBAXp×R�uN�!K
AXT{E � ADP#I!�#sÿR�3LuGEGzðMOR6K
tUEGzwMFtUEGz�t'p×RwR�uhRUQVtUsÿMFEGzðK
R�zBR�K7AXT{C�TFADï!HJENTFADP�EvzMF?BA,p×R�uN��K7AXT{E � t�MFEGR�z�pLTFR!sÿADC{C-ö x}tUsù?BADCv�!�'tUzJP"eozJCFtUuGu û�ßz¾�¾�¾�þùí
ç¥³tË0³�Õ � ù�úhùLÿ �/åU� ú µ ù ���h� �
=îR�sÿR�K7p¸uNAXMOA�MF?LEGC@COADsÿMFEGR�z}R�z=# [ ADuGuîPB�!zLtUK
EGsXC�%�û§��A�pJTFADCOADzwM�EGz6=ît�I¸uNA2ß�íñ� MF?BA-p¸t�T{tUK7AXMOAXT{C

TFADuGt�MOADP}MOR tUsÿMFEGz'PB��zJtUK
EvsXCXí
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l�t�T{tUK
AXMOAXT x}ADtUz�ö5ÖZ×0Ø�þ
^�t�MOA,RUQ�MF?BA�TFADt�T��rt�T{P"MOTùtUzJCOp×RUTFM�RUQ�tUsÿMFEGz ß 9 í Ä ¿¥À�ÙªÀXÚ5Û
K
ADCF?d�ÊRUT���EGzx3JIJT{RUILuGtUCOMFC�uGtUK
ADuGuGENp×R�PJEGtfÜtß�Ý
_ÁADzBWUMF?'EGzLsÿTFADK7ADzwM�p½AXTVK
R�zBR�K7AXT@QSRUT@n�!�tUsÿMFEGzÞÜ �ªÝ �!í Ã � K
K2ÁæK7R�zJR�K7AXT
x}ADtUz}tUsXHJMOA-tUzBW�uNA-C{HBIJMOADzJPBADP�I!�"tUsÿMFEGz Â � í Ã ÖPß Â í ¸ PJAXW
3¸uGtUK7ADzwMFCVtUzJP"uGtUK7ADuvuGENp×R!PLEGHJK K
t�T{W�EGz
^�t�MOA,RUQ�tUCFCOADK�ILuN��RUQìn�!�tUsÿMFEGz6t�MVMF?BA-uGADtUPJEGzBW�ADPBWUA ¾ Ã ÖPß Â K7R�zBR�K
AXT{CbÁ[3LuGtUK
ADz|MbÁæC
^�t�MOA,RUQ�tUsÿMFEGz'K7R�zJR�K7AXT@tUCFCOADK�ILuN��p×AXT�¿¥À � 9�¸ �U�HÖ Ä ¾ � �"K7R�zBR�K7AXT{CRÁæC
RUQ�K
t�TFW�Evz
lìR�uN��K7AXT{E � t�MFENR�z�T{t�MOA�Ü �ªÝ ß�ß<ÙMßaÙª¿�à
Y AXp×R�uN��K7AXT{E � t�MFEGR�z�T{t�MOAáÜ �ªÝ ßoÁæC
Þl!�tUsÿMFEGz}sÿR�zJsÿADzwMOT{t�MFENR�z6t�MVMF?BA-uGADtUPJEGzBW�ADPBWUAáÜ �ªÝ Ä í ¸ ÖPß�í � ¿�à
n�!�tUsÿMFEGz6PBADzJCFEGM���t�M�uGtUK7ADuGuGEGp½R�PJEGtUu¸K
t�TFW�EGz ß ¸�Ä �HÖ Â ß 9 ¿�à RUQ�n¦!�tUsÿMFEvz§Áª¿¥À$â
<�TFADt
PJADzJCFENM�� RUQ�n�!�tUsÿMFEGz}t�M@uvtUK7ADuGuGENp×R�PJEGtUuJK t�TFW�EGz � Ã Ä ÖPßX� Â ¿�à RUQ�n¦!�tUsÿMFEvz§Áª¿¥À$º
=@?JEGs���zBADCFCrRUQ�uGENø�EGzBW�uGtUK7ADuvuGENp×R!PLEGHJK ß Ã Â ÖPß � zJK
cdHJK�I×AXT�RUQìI¸t�TFI×ADP�ADzLPJCVCFHBpLp½RUT{MFEGzBW�tUsÿMFEGz'tUCFCOADK�ILuN� � � ß_ÖPßX�U�
p×AXT�¿¥À RUQ�K
t�TFW�EGz
Y ADzJC{ENM���RUQ�ILt�TFI×ADP�ADzJP"tUCFCOR�sXEGt�MOADP]�@ENMF?�QSTFR�z|M ß 9 Ã �HÖ ¸ Ã Ä Áª¿¥À$º
\�COMFEGK
t�MOADP}COMFtUuGu×QSRUT{sÿA,QSRUTVMF?BA,ILt�T{I½ADP�ADzLP�RUQ�t Ã í Ã ÖPß�í 9 pLc
TùENW�EGP3û�tUzJs{?JRUTFADP}tUsÿMFEGz{3LuGtUK7ADzwMZÜ 9 ÝTÜ � Ý
i�MFtUuGu×QàRUTùsÿA,QàRUT�t{ßX�M¿¥Àx!Z�@EGPBA,uvtUK7ADuGuGENp×R�PJEGHJK ß Ä í Â Ö Ä í 9 zJc
i�MFtUuGu×QàRUTùsÿA,RUQ��UAXTùt�MOR!sÿ�!MOA+Ü ¸ Ý � ¸ zJc
i�MFtUuGu×pJTFADCFC{HBTFA(QàRUT�t
uGtUK7ADuGuvENp×R!PJEvHJK ßX��í ¸ Ö � í Ä ��l�t
=ìt�ILuNA2ß�íñ��¿rl�t�T{tUK
AXMOAXT{C@MFt �UADz�QSTFR�KÃ<�IJT{tU?LtUK =V>�@MBNC öOßz¾�¾�¾�þ¤�@?BAXT{A�¿bÜtß�Ý�nìEvCF?BAXT =?>z@MBNC öOßz¾ Ä�Ä þùûÜ �ªÝìlîR�uvuGt�T{P�öOßz¾ Ä�Â þùû�Ü 9 ÝìmdEGuGu�öOßz¾ Ä ß þùû0Ü � ÝìlîADC��!EGz =V>9@;BDC öOßz¾�¾ 9 þùûPÜ ¸ Ý Z uGEGøUAXT =V>9@;BDC öOßz¾�¾ ¸ þ
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n�ENW�HBTFAPß�í Ä ¿hf(EGCFHLtUuGE � t�MFENR�z�RUQîMF?JA,PBADzJCOA�t�TFT{t ��RUQìtUsÿMFEGz'K
EvsÿTFR�3LuGtUK7ADzwMFCrEGz�MF?BA,uGtUK7ADuvuGENp×R!PLEGt(RUQt]�UAXTùt�MOR!sÿ�!MOAðö÷t(!�P¸þùû
tUzJP�ø!EvCFHJtUuGE � t�MFEGR�z�RUQ�MF?BA�3LuGtUK7ADzwMFC�IJT{tUzJsù?JEGzBW�öSA6!�?½þùí#i�sXtUuGA ILt�Tv!���í*ßp¿¥À
öSI½þrtUzJP�ö÷P¸þÊCFtUK7A-K t�W�zJE�3LsXt�MFENR�z}tUC-ö÷s þùí�nBT{R�KÀi!ø�ENMv��EGzJt�tUzJP'�ÊRUT{EGCO�#öOßz¾�¾�¾æI½þ
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®¥kpX�T�UWK¥U Q(kp|hm MbY}KeT�V&X[M�YrK6�/Y}V&ad|L`KWK6T¬\ K6T�|(YZmqX[U(mu|(kp\ K6T�Q��p|hV MRQ SK6T�K6TLfgVhYZi�ad\g`KWK6TecpkpX[T5\ K.�da[M�c�^�Kby�|p\�m ��a[K Y
T�V�m M�\ K¤iw`KWUzkdXdm TWilK�cpK¤| Y}V MRYZa[T6m V&X¤UWK \q\_ad\ kdmqY}K¤�vix`KWUzkpXhm TWilK�\ V�Uzkp\ �b� T�V�m M�\ K6T�V T�U(mu\_\ k[Mbm V&X[T�cdKs\ k¬f~VdYZisK¬cdK6T
UWK \_\qad\ K6T��viw`KWUzkpXdm TWisK��/\ V&�(kp\ �R�.� K6T�isV�c�SK \ K6T"\ V�Uzkdazy)T�V&X�M�T�V&a��(K X[M�k[TvT�VpU(mZ`K6T.kpa"Uzk[T.cdK�\ kP| Y}V MRYZa[T6m V&X
UWV&i)ilK·`K6Mvkd|hK"c�kpX�T"\ k2i)m �/Yrk[Mbm V&Xd�/MvkpX[c+m T��+a(K�\ K6T"ilVpc�SK \ K6T¤�/\ V&�(kpaWyPM�K X[M�K X[M�cpKPY}K X(c+Y}K1UWV&i�|�MOK1cdK
\ k"ch�pX kdi)m ��a[K�TW|hV&X[MOkpXL`KWKlcdK)\ k"UWK \q\_ap\ K��Eø5m K X���a[KsUWK6T�cpK aWy1T6m MRa(k[Mbm V&X�T¥T�V�m K X�M�c+m £¤`K Y}K X�MOK6TW�+K XP|(k Y}Mnm �
U ad\_m K Y�K X)UWK��+admdUWV&X[UWK YZX(K�\ K6T¬Uzkpa�T�K6T.c+aPilV&az�(K ilK X�MR��mq\hK6TvM
k(c�i1m T¬�+a(Ko\ K6Tlix`KWUzkpXhm TWilK6T�mqi�|d\�m �+aL`K6T
cpkpX�T�\ K6T1cdK aWyxUzk�T1V&X[M�\ K6T�il±K isK6T2|(YrV&|(YZmg`K6Mh`K6T�cdKx� k�T�K���� K6TPisV�c+ap\ k[Mnm V&X�T�cdKPUWK6TP| Y}V&| YgmZ`K6Mh`K6T�T�V&X�M
TWad|p|hV Tp`KWK6TsY}K X[c�Y}K�UWV&i�|�MOK�cdK6T�c+m £¤`K YrK X[UWK6T¬cdK.UWV&i)|hVdY*MOK isK X�M6�Eet\(Kbypm TvMOK.�+a k[MbY}K¬MRQL`KWVdYgm K6Tl| YgmqX(U(mq|(kp\ K6T
|hV&adY5Kby�|d\_m ��a[K Y¥\ k�| Y}V MbYja�T6m V&X�isK i�� YrkpX(kdmqY}KMG5\ k�MRQL`KWVhYZm KocdK�\ k�MbYrkpX[T6m Mbm V&X)T�V&\©¶[�hK \�|(YrV&|hV Tp`KWK2|(k�Y�ù.TO�
M�K Y��K8z¡;I(­p�)| Y}V&|hV T�K)��ad^�adX(K"fOahm M�KP\ VpUzkp\ K)c+^tm V&X�T"Sk�MRYrk��(K Y}T)\ k2ilK i)� YrkpX[K8mqX(c+ahm M�adX[K�kda[�/isK X[MOk[Mbm V&X
\ V�Uzkp\ K)c�a�MOkpaWy8cpK)Uzkp\ U(muadiIcpkpX�T�\ k�UWK \q\_ad\ K)��ahm+K X�MRYrkdmqX(K�\ koT�V&\ k[Mnm V&X��ZKby&|(kpX�T6m V&X �¤c+a��hK \/c+^_k(U6MbmqX[K��
��^�Kby�|(kpX[T6m V&X�c�a"�hK \pK6TvM¬khmuX�T6m+Y}K6TW|hV&X[Tnkp�d\ KlcdK�\ kP| Y}V MRYZa�T6m V&X�cpK�\ kPilK i)� YrkpX[K"TWapYe\ k(�+a(K \_\ K�mu\hKby K Y}UWK
adX(K¬f~VdY}UWKlcdK"| Y}K6TvT6m V&XlU Y}V�m TvTnkpX�MOK��.�(VdY*T��+a(K1\ K¬MOkpaWy1cdK¤Uzkd\ U(mqapi´Y}KR�jce`KWU YrV�m MR�L\_^_k(U6MnmuX[K.T�K1Y}KR�Z��`K \�m  /K)|(k Y
Y}KR�gfgVhYZi�k�Mbm V&X�cdK6T�U Q(k�± ú_X(K6T�cpKo �\ kpisK X�M�K6MlK X�MRYrkdmqX(K8\ kxYR`K6MbY�k[U6Mbm V&X�c+awY6`K6T�Kzkpa8K6M�|(k Y�UWV&X�MbmqXpahm Mh`K ��cdK
\ kxilK i)� YrkpX[K��<û
X[K�T�KWUWV&X[cpK�MRQL`KWVdYgm Kx| Y}V&|hV T�K��+a(K8\ kx|hV&\ ��iw`K Ygm Tnk�Mbm V&X�cpK8\q^_k(U6MnmuX[K�kpao�(V�m T6mqX k��hKocdK
\ kxilK i)� YrkpX[KoK6TvM1\ k�Uzkda[T�K�cpK�\ kx| Y}V MbYja�T6m V&Xw�,ø�VhYgm TO��kpX(c ² �dm MR�(mqX kd��¢�°�°�°�GQ3.� YrkpQ(kpiõ=V>�@MBNC*��8z¡�¡�¡�G
JLk�YZ\�m K Y.kpX(c�J+kdX[MOkp\ V&Xhmq��8z¡�¡;F�G�{�Q(K Ygm V MokdX(c�W2m MOU Qhm T�V&Xp��8z¡�¡v8��R�¹®¥kpX�ToUWK2Uzk[T�\�Skp�.adX·iw`KWUzkpXhm TWisK
c+^tmuX[U Y6`K isK X[MAø�Y}VVülXhm K X)k�`K6Mh`K�| Y}V&|hV Tp`Ko|hV&adYLKby�|p\�m ��a[K Y5\_^tmuX�MOK Y}Uzkp\ k[Mnm V&X"cdK6TlisV&X[V&i�SK Y}K6T�c+^_k(U6MbmqX[KlK Xz�
MbYrK�\_^�Kby(MRY6`K i1m Mh`KocdK6T. �\ kpilK X�M�T¬K6Ml\ k8isK i�� YrkpX[K��KJ/K6TW�(muXX=?>9@MBNC*�Q8z¡�¡�¯�G0W�V �&mq\qX[K Y5kpX(cáù¬TvMOK YZ�Q8z¡�¡;�h�R�
®¥kpX�T1UWK]ix`KWUzkpXhm TWilK �¬\_^�K6TW|(k(UWKwXL`KWUWK6TvTnkhmuY}K8K6TvM"U Y6`K§`K�|(k Ys\ K6T"«�a[U6MRa(k[Mbm V&X[T"MbQ(K YZi1m �+a[K6T�cdKw\ k]ilK i��
� YrkpX[KwK6M�¶(V&a-\ K6TPV&X(c+ad\ k[Mnm V&X�T�cdK6T� �\ kpisK X[MNTPc+^_k(U6MbmqX(K��¹��k0| Y6`K6T�K X[UWK�cdK�isV&X(V&i�SK Y}K6T�c+^_k(U6MnmuX[KxK X
�+a kdX[Mnm Mh`KlTWa_ý�TnkpX�MOK¤K6TvM�k�TvTWapYR`KWK�|(k Ye\ k"ce`K |hV&\ ��iw`K Ygm Tnk�Mbm V&XocdKo\_^�Kby MbY6`K i)m Mh`K�X�`K6�dk[Mnm �(K"cdK6T� �\ kpisK X[MNT�K6M
|(k Y�\ k�c+m £ea�T6m V&X2Yrkp|dm cdK�cdK6T1ilV&X[V&i�SK YrK6TP\ K�\ V&X���cdK)UWK6Ts �\ kpisK X[MNT R a[T��+ad^tSkx\ K adYeKby(MRYR`K i1m Mh`K�|hV T6m Mbm � K
�OJLk�YZ\�m K Y�kpX[c+J+kpX�Mvkp\ V&Xdmq�Ñ8z¡�¡;Fh�R�s��^�Qz�p|hV MRQ SK6T�KlcdK6TsisV MOK adY*TsisV&\g`KWU ap\ kdmqY}K6Tl| Y}V&|hV T�K�adX�YZ±V&\ Klk(U6Mnm f5Sk�\ k
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i¤�zV T6mqX[Kde��+adm UWV&ap|d\g`KWK�kpaWyl �\ kdilK X�M�T�c+^_k(U6MbmqX[K �§\ K6T�| Y}V&|pad\ T�K X�M¬|(k Y�c/m �(K Y*T.iw`KWUzkpXdm TWisK6T¬K X�c/mqYrKWU6Mnm V&X
cpKP\ k8isK i�� YrkpX[K ���5`K XL`K Y�kdX[MskdmqX[T6m§\ k8| Y}V MRYZa�T6m V&X2� ² i�kp\_\²=?>9@MBNC}��8z¡�¡�¯�G�� KWK)kpX(c2kp\q�t�Q8z¡�¡�¯h�R�
��^�Q��p|hV MRQ(SK6T�K�cdK�\ kx| Y}K6TvT6m V&XxmuX�MRYrk(UWK \_\qad\ kdmuY}KP�,øLK Y}K(m M�K Y*�,6ekpQpX8kdX(cF�pa(K Y*TW�08z¡�¡;Ih�lUWV&i)isKoUzkpa�T�K2| Y}V(�
MRYZa[T6m �(K�K6TvM"TWa����5`K Y6`KWK-|(k Y�\ k]UWV&X�MRYrk(U6Mnmu\�m Mh`Kxc+aFY6`K6T�Kzkpa�c�^_k[U6MbmqX(K2K X·| Y6`K6T�K X(UWK{cdK�i��zV T6mqX(K^ete���®¥kpX�T
UWK6M�MOK�MbQL`KWVdYgm K ��\ K6T�UWV&X[MbYrk(U6Mbm V&X[T�c+a)UWV&i�|d\ Kby�K1c+^_k(U6MOV&i��zV T6mqX(K"T�V&X�M�TWad|p|hV Tp`KWK6T���`K X�`K Y}K Y�cdK6T¬«�aWyPUR���
MOV&|d\ k[TWi1m ��a[K6T�Sk�MbY�kz� K Y*T"\ koUWK \q\_ad\ K"�+adm&kpa��/ilK X�MOK X�M�\ k8| Y}K6TvT6m V&XoTWadY�\ k2isK i)� YrkpX(K1K6M.K X�MRYrkdmqX[K X[M
Tnk
| Y}V MRYZa[T6m V&X�\�Sk�V/Sa�UWK \q\ KR�jU(m/T�K�MbYrV&az�(K�isV�mqX[T.fgVhY*MOK isK X[M"\�mZ`KWK)kpaoUR�[MOV T��+a[K \ K6MNMOK��
¼ XoUWK1�+adm�UWV&X[UWK YjX[K�\ k�ilVpce`K \�m Tnk[Mbm V&XocdK6T¤V T�U(mu\_\ k[Mbm V&X[T¬cpK�\ k)fgVhYZilK1cdK6T�UWK \q\_ad\ K6TW�§¯oMRQ�`KWVhYgm K6TsV&X[M8`K6Mh`K
YrK6M�K Xpa[K6Tz����k8|(YrK i1m©SK Y}K2isV&X[MbYrK"�+a[K�\ K6T.V T�U(mq\_\ k[Mnm V&X�T.V&��T�K Y���`KWK6T¤TWadY�cpK6T.UWK \_\_ap\ K6T�cpV&X�Ml\ KoYR`K6T�Kzkpa2i)m �
U YrV Mbap�dad\ kdmqY}K)k;`K6Mh`K�ce`K6MbYZadm MR�¦|hK a��(K X�Ms±K6MRY}K�YrK |(YrVpc�ahm MOK6T1Skx| k Y*MbmqY5c+^�adX�isV�c�SK \ K�cpK�Y6`Kzk(U6Mnm V&Xz�jc+m £ea�T6m V&X
��� Ká�¥a��zk(cpK Y�kpX(c�6¦�[�(K YZ�P8z¡�¡;Fh�R�2� K2ilVpc�SK \ K�T�K2�(k[T�K)TWapY.adX�K X[T�K i)�d\ K�cdK�YR`Kzk(U6Mnm V&X�T1kpa�MOVpUzk[Mvkd\ ���
Mbm ��a[K6T�| Y}K X kpX�M�K XlUWV&i�|�MOK1\q^_k[U6MbmqX(KR�nº)T�V&a[T¥cdK azy"f~VdYZisK6TW��\�mZ`KWK1Sk�\ k�isK i�� YrkpX[K¤K6M.\_mq� Y}K �&khmuX�T6m �+a[K1\ K6T
| Y}V Mh`K(mqX(K6T5cpK�Xda(U \g`Kzk[Mnm V&Xp�zû¥X�T�KWUWV&X[clM~��|hK�cdK¤isV�cpSK \ K
UWV&X�T6m c�SK Y}Kl\ K6T�| Y}V&| YgmZ`K6Mh`K6T.iw`KWUzkpXhm �+a[K6T5c+a¬UR�[MOV(�
�hK \�K X2YrK \ k[Mnm V&Xok��(KWU�\ k)U(muXL`K6Mbm �+a(K�ilV&\~`KWU ad\ khmuY}K1c�a8| Y}V�UWK6TvTWa�T¤cpK�|hV&\ �piw`K Ygm Tnk[Mbm V&X ¶(ce`K |hV&\ �piw`K Ygm Tnk[Mbm V&X
cpK�\_^_k(U6MnmuX[K���� K�ü¤m TPkpX(c)W�adYZY�kR�W��8z¡�¡�¢�GE3.\ MokdX(c
{5YrkpX[��ahmq\q\ V&�E8z¡�¡;:h�R��� KxUR�[MOV �hK \�K6TvM�Uzk�Yrk(U6Mh`K Ygm Tp`K
iw`KWUzkdXdm ��a[K isK X[M)| k Y�T�K6T�| Y}V&| YgmZ`K6Mh`K6T��pm T�UWV�`K \ k[TvMbm ��a[K6T�K6M¬UWV&X[MbY�k[U6Mbmq\ K6Tz�1��k�f~VdY}UWK�| Y}V MbYja�T6m � K)K6TvM.TWap|z�
|hV T�`KWK8|(YrV(�(K XhmuY�cpKP\ k8| Y}K6TvT6m V&X�mqX[MbY�k[UWK \q\_ap\ kdmqY}K��¬��k2| Ygm T�K1K X�UWV&i)|[M�K)cdK6T1| Y}V&| YgmZ`K6Mh`K6T�ix`KWUzkpXhm ��a[K6TlcdK
\ kwilK i)� YrkpX[K �¦K Xw|p\_a[TlcpKoUWK \q\ K6T"c+a2UR�[MOV �hK \_��|hK YZilK6MscdKo�5`K XL`K Y}K Y¬cdK6T"ce`KRfgVhYjilk[Mnm V&X�T"MRYrSK6TPYR`Kzkp\�m TvMOK6T
cpKP\ k8isK i�� YrkpX[K1MOK \_\ K6T��+a(K1UWK \_\ K6T¤V&��T�K Y���`KWK6T¤TWadY�cdK6T1�nK Y�k�MbmqX(VpUR�(M�K6T)�53.\ Mi=V>�@MBNC*��8z¡�¡;:h�R�
¬|�,� �� b¡£¢¥¤i¦U§<¨L¡¥©K¤b 
egz�MF?JEGCds{?Lt�pJMOAXT"��A�pJT{ADCOADz|M�t�TFAXø�ENAW�$RUQhMF?BA7K
tUEGz�?w�wp×RUMF?BADCOADC(sÿR�zJsÿAXTùzJEGzBW�tUsÿMFEGz#PB��zJtUK�!

EvsXC"�@?JEGsù?�t�TFA�pJTFRUp×R�COADP#MOR6A ú pLuvtUEGzõADENMF?BAXT�MF?BA K7ADsù?JtUzJEGCFK®RUQ�sÿADuGu
K7ADK�IJT{tUzBA pJTFRUMOT{HJC{ENR�z�ö÷t
uGR!sXtUu3K7ADsù?JtUzJEGC{K�þhRUT@sÿADuGu3CF?Jt�p×AdR�CFsXEGuGuvt�MFENR�zJC�ö÷t
sÿR!RUT{PJEGzJt�MOADP"K
ADs{?JtUzJEvCFK MF?BTFR�HBW�?JR�HBMrMF?BA,sÿADuGu
sÿRUT{MOA ú þùí

_üR�sXtUu�K7R!PJADuGCdQàRUT,sÿADuGu�pLTFRUMOT{HJCFEGR�zJC�HLCFHJtUuGuN�'sÿR�zLsÿAXT{z#MF?BA�A ú MOADzJCFENR�zõRUQÊMF?BA
uGtUK7ADuvuGENp×R!PLEGHJK
Evz7sÿR�zJzBADsÿMFENR�z MOR-sÿADuGuBuNR�sÿR�K7RUMFENR�z3í�eoz
sÿR�zwMOT{tUCOMXû!W�uNRUILtUuJK7R�PBADuGC�tUEvK»MOR�PBADCFsÿTùENI×A�MF?BA@R�CFsXEGuGuGt�MORUT{�
tUzLP�sÿR!RUT{PJEvzJt�MOADP�K7R øUADK7ADzwMFC�RUQîMF?BA�sÿADuGu¸K
ADK-IJTùtUzBAUû�AXøUADz'EGz�MF?BAdsXtUCFA�RUQît�TFADCOMFEGzJW�sÿADuGu í�\høUADz
EGQ
MF?BADCOA
��sXtUCOADC,t�T{A�ï!HJENMOA7PJE��½AXTFADzwMXû3ADCOp×ADsXEGtUuGuG�'sÿR�zJsÿAXT{zJEGzJW�MF?BA
sXtUHLCOA�RUQhMF?BA
K7R øUADK7ADzwM-tUzJP
MF?JA
K7RUTFpL?BR�uGRUW�ENADC,PJEGCFpLuGtD�UADPüûüENM,EGC�tUCFCFHLK7ADP#MF?Jt�M,MF?JA K7ADs{?LtUzJEGCFK
C�Evz|øUR�uNøUADPðCF?Jt�TFA7MF?BA�CFtUK7A
I¸tUCFEGsVpLTFRUp×AXTFMFENADC
MOR�t�sÿAXTFMFtUEGz�A ú MOADzwMXí�x}R!PJHLuGt�MFENR�z
RUQÁMF?BADCOAdpJTFRUp×AXTFMFENADC¥��R�HJuvP tUsXsÿR�HJzwMrQàRUTÊMF?BA
PLEt�½AXT{ADz|M�I×AD?Jt ø!ENR�HJT{CXí

¬|��¬ þ$¤i¨�ÈE°ÃÉÿ®cÉ��<¢¥ÈE <®��<¢¥¤�¡²¢Q§<±£©,¤y 
´�³t´0³jç � ø � � ãî� ù å��Zã ���¸� �L� ù å��jã � ÿ ã��
�L�lã�ý � � åU� ú

=V?BA�t�I½R øUA7K7R!PJADu¦�rtUC(pJTFRUp×R�COADP6Iw� Z COMOAXT öOßz¾ Ä � þùûüMOR�A ú pLuGtUEGz6MF?BA7tUuNMOAXT{zJt�MFEvzBW T{?w�!MF?JK
EGs
A ú MOADzJCFEGR�z,tUzJP,sÿR�zwMOT{tUsÿMFENR�z-RUQ�t�uvtUK7ADuGuGENp×R�P3í3=V?BA
K7RUMFEGR�z�RUQwMF?JAhsÿADuGuUEGCütUC{CFHJK7ADP(MOR�I½A�PBTùENøUADz(Iw�
sÿ��sXuNADCìRUQLCOR�uvt�MFENR�z�öSA ú pLtUzJC{ENR�z¸þ3tUzLP-WUADuGt�MFEGR�z�ö÷sÿR�zwMOT{tUsÿMFENR�z½þîRUQJMF?BArsÿRUTFMFEGsXtUu!tUsÿMFEGz�WUADu û�sÿR�z|MOT{R�uGuNADP
I!�ðMF?JA'uNAXøUADurRUQdsXtUuvsXEGHJK"í <�z�ENR�zLEGs�uGADt ��MOT{EGWUWUAXT{C7tõTFADuNADtUCOA"RUQdMF?BA"sXtUuGsXEGHLK9tUCFCFHJK7ADP;MOR#I×A
sÿR�zwMFtUEGzBADPðEGz#EGzwMOAXT{zJtUu�K7ADK�IJT{tUzBA
sÿR�K
pLt�TFMFK7ADzwMFC-PJEvCOMOT{ENILHJMOADP6MF?JTFR�HBW�?BR�HBM�MF?JA
sÿ�wMORUWUADu í�=V?BA
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ADuNAXø�t�MOADP
uNAXøUADu!RUQ¸sXtUuGsXEvHJK>tUsÿMFEGøæt�MOADC
CFR�uGt�MFEGzBWdQStUsÿMORUTùC
CFHJsù?�tUC�WUADuvCOR�uGEGz�RUT�COAXøUAXT{EGz3í�=V?BADCFAÊQ÷tUsÿMORUT{C
IJTFADt �õMF?BA7WUADu�zBAXMj�ÊRUT��õADENMF?BAXT,I!�õIJTFADt ��EGzBW�MF?BA zJAXMj�ÊRUT���s{?JtUEvzJC(RUT-IJT{ADt �!EGzJW"MF?BA
sÿTFR�CFCO!�uvEGz/��C
'oR�EvzJEGzBW�MF?BAdzBAXMj�ÊRUT�� sù?JtUEGzJCDû|RUTÊIw�
EGzLPJHJsXEGzBW�PBAXp×R�uN��K7AXT{E � t�MFENR�z7RUQ3MF?BAds{?JtUEGzLCXí�=V?BA�z!HJK�I×AXT
RUQs{?JtUEvzJC@sXt�pLt�I¸uNA,RUQ�CFHBpJp×RUTFMFEvzBW�MF?BA,MOADzJCFEvuNA,COMOTFADCFC@RUQ�MF?BA,WUADuîzBAXMj�ÊRUT��"MF?!HJC@PBADsÿT{ADtUCOADCXí�=V?BA,WUADu
EGCdMF?wHLCdtUuvuNR��ÊADP�MOR�C���ADuGuìHJzwMFEGuìt�zBAW�»ADï!HJEGuGEGIJT{EGHJK¶EvC@TFADtUsù?BADPõI×AXMj�ÊAXADzõMF?BA7Cv�ÊADuGuGEGzBW pJTFADCFCFHJTFA
tUzJPõMF?BA�ADuGtUCOMFEvs�pLTFADCFCFHBT{AUí1½k?JADzõMF?BA7sXtUuGsXEGHJK EGC(TFA6!�CFADïwHBADCFMOAXTFADP3ûüMF?BA7sù?JtUEGzJC(COMFt�TFM�MOR"T{AXQàRUT{K
tUzJP;TFA6! WUADuGt�MFEGR�z�RUQ�MF?JA'zBAXMj�ÊRUT�� R!sXsXHBTùCXû�EGzLsÿTFADtUCFEGzBWõMF?BA�WUADu�ADuvtUCOMFEGsXENM��;�@?LEGs{? I×ADsÿR�K7ADC
t�ILuGA
MOR�sÿR�zwMOT{tUsÿM(t�W�tUEGz3í�\�uNAXø�t�MOADP'sXtUuGsXEGHJKÃuNAXøUADuGC@tUsÿMFEGøæt�MOA�MF?BA-tUsÿMOR�K��UR�CFEGz�sÿR�z|MOT{tUsÿMFEvuNA�K
tUsù?JEGzBAXT{�Uí
½k?JADz�sXtUuGsXEvHJK Q÷tUuGuGCXûæMF?BAÊtUsÿMFEGz�sÿR�zwMOT{tUsÿMFENR�z7sÿ��sXuNAÊsÿR�K
K7ADzJsÿADCXí [ tUuvsXEGHJK EGzLsÿTFADtUCOAhI×RUMF?�MOT{ENWUWUAXT{C
COR�uGt�MFENR�z�RUQîMF?BA(WUADu3tUzJP�tUsÿMFENø�t�MFENR�z�RUQÁMF?BA�tUsÿMOR�K��UR�CFEGz6K
tUs{?JEvzBAXTF�UûBCFEGzJsÿAdMF?BAXTFA(A ú EGCOMFC�t�K
EGsÿT{R !
K7R�uGt�T2�@EGzJPBR[�¶QàRUT�sÿR�z|MOTùtUsÿMFENR�z3í x'RUT{AXR øUAXTDûdsXtUuGsXEGHJK EvC
tUHBMOR�sXt�MFtUuN�wMFEvsXtUuGuN�;TFADuNADtUCOADP$�@?BADz�t
MF?BTFADCF?JR�uGP�uNAXøUADuJEGCìTFADtUsù?BADP6ö j|t(�½AUû�ßz¾ Ä �|þ
EGz�RUT{PBAXT�MOR�T{ADCOMFt�TFM
COR�uGt�MFEGR�z�RUQ¸MF?BA�WUADuLtUzJP7sÿR�K
K7ADzJsÿA
t
zBAW� sÿ��sXuNA�ö÷n�ENW�HJTFA-�!í*ß þùí

eozõMF?JEGC�K7R�PBADu�tUsÿMFENø�t�MFENR�z#RUQrCOR�uGt�MFENR�z§Á WUADuvt�MFENR�z�sÿ��sXuNADC(MF?wHLC�TFADï!HJENTFADC(tUz#EGzJEGMFEGtUuîEGR�zJEGs�uNADt �
t�M@MF?BA�uNADtUPJEGzBW7ADPJWUA,RUQ�MF?BA�K7ADK�IJT{tUzJA�MOR MOT{ENWUWUAXT�MF?BA13JTùCOMVuNR�sXtUuüEGzJsÿTFADtUCFA-EGz'sXtUuGsXEvHJK.sÿR�zJsÿADz&!
MOT{t�MFENR�z3í'i!AXøUAXT{tUuÊ?w�wp×RUMF?BADCOADC�t�TFA
pJT{RUp½R�CFADP#QàRUT�MF?BA
RUT{EGW�EGz#RUQrMF?JEGC,EGR�zJEGs7uNADt �½í"nBRUT�A ú tUK7pLuGAUû
ENM(sXtUzõI½A�MOT{ENWUWUAXTFADP�ADENMF?JAXTdI!�'MF?BA�ILEvzJPJEGzBW7RUQ�uGENW�tUzJPJC�MOR"K7ADK�IJT{tUzBA�TFADsÿAXpJMORUT{CdRUT�I!�'ADuNADsÿMOT{E�!
sXtUu�PBAXp×R�uGt�T{E � t�MFEGR�z�RUQ@MF?JA�K7ADK�IJT{tUzJA�RUT7I!�ðK7ADsù?JtUzJEGsXtUurCOMOTFADC{C�t�M7tUPJ?JADCFENR�z CFENMOADCXí#�ÊADsXtUHJCOARUQ�MF?BA zBADsÿADC{CFENM��#RUQVtUz�EGzJENMFEvt�MFEGzBW�pJTFR�sÿADCFCXûìMF?JEGC,K
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R�CFsXEGuvuGt�MFENR�zJC,C{?BR�HJuGP#I×A
A ú pLuGtUEvzBADP#I!�õt6PJEt�×AXTFADzwM
pJTFR�sÿADCFCXí
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p×R�uN�!K
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á î�Ï�éo×(Ì�Í2Ë5ÜrØ§Ë$×(Ø/Ó�É î¦ÏpÓ2Ò;ÏpÉ î�Ø�Ë�Ü�Ô�Ò
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uNADt �½í}i!R�uGt�MFENR�z�COMORUpLC)�@?BADz
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sXtUuvsXEGHJK COMFt�T{MFC
MOR�EvzJsÿTFADtUCOAVENM�tUsÿMFENøæt�MOADC�MF?BA@tUsÿMOR�K��UR�CFEGz�K
tUsù?JEGzBAXTF��EGz
t-K
EGsÿTFR !�K7R�uvt�T��@EGzJPJR��,í
[ R�z|MOT{tUsÿMFEGR�z`R�sXsXHBT{C�PJHBTùEGzBW�t CF?BRUTFM�p½AXTùENR!P©EGz�MF?BAõCOR�uGt�MFEGR�z©pJT{R!sÿADCFCDûVHJz|MFEvuVMF?BAõzwHLK-I×AXT RUQ
sù?JtUEGzJCVI½ADsÿR�K
ADCVEGzJCFH�� sXENADzwMXí
MF?JAXT{K
tUu|K
RUMFENR�z,RUQBMF?BAÊK7ADK�IJT{tUzBA(ö÷nìEGW�HBTFA��!íñ�!íb<�þùíU=V?BAhI¸EGzJPJEGzJW�QSTFAXAhADzJAXTFWU��RUQBp×R�uN�!K
AXT{E � t�MFENR�zöOß 9 í Â
����� p½AXTVK
R�zBR�K7AXT þÊEGC@tUCFCFHJK7ADP�MOR�CFHBpJpLuG�
MF?BA�QSTFAXA�ADzBAXTFWU��TFADï!HJENTFADP�MOR EvK7pLuNADK7ADzwMrMF?BA
Tùt�MFs{?BAXMdK7ADs{?JtUzLEGCFK"í

=V?JEGC,?w�!p½RUMF?JADCFEGC�A ú pLuGtUEGzLC"3LuNRUp×R�P&! M��!p×A7pJTFRUMOT{HJC{ENR�zJCXûÁC{EGzJsÿA
MF?BA23LuGtUK7ADzwMFC-t�T{A pLt�T{tUuvuNADu�MOR
MF?JA-uNR�tUP"RUQ�MF?BA-K
ADK-IJTùtUzBAUíhm�R��ÊAXøUAXTdENM�EGC�zBRUM@sXuNADt�Td?BR�� MF?JEGC�pJT{R!sÿADCFC@tUsÿMFC@QSRUT@uGtUK7ADuvuGENp×R!PLEGtUu
pLTFRUMOT{HJCFEGR�z"�@?BAXTFAhMF?BA¥3LuvtUK7ADz|MFCÁpJTFADCOADzwMÁø�t�T{ENR�HLC3RUMF?BAXTìRUT{ENADzwMFt�MFENR�zJCîTFADuGt�MFENøUA�MOR@MF?BAÊK7ADK-ILT{tUzBAUí
eoz"MF?JEvC�sXtUCOAUûLENMVEGC@PJE�� sXHJuGM�MOR CFAXA-?BR��>MF?BA�MF?BAXT{K tUuüK7RUMFENR�z'sXtUz}I×AdA���sXENADz|MFuG��TFADsÿMFE*3JADP3í

x'R�uNW�EvzBAXT�tUzJP Z COMOAXT-öOßz¾�¾ Â þÊpJTFRUp×R�COADP�tUz�A ú MOADzLCFENR�z�RUQÁMF?BA(�ÊTFR���zJEGtUz�T{t�MFs{?JAXMVK7ADs{?JtUzLEGCFK
MOR�COR�uNøUA�MF?JEGC�ïwHBADCFMFENR�z3í@=V?JAX��tUC{CFHJK7ADP6MF?Jt�MdMF?BA-MF?BAXTùK
tUu¦À¸HJsÿMFHJt�MFENR�zJC�sÿR�zJsÿAXT{z�zBRUMdR�zJuN��MF?BA
K
ADK-IJTùtUzBA
ILHBM,tUuvCOR}MF?BA�tUsÿMFEGz03JI×AXT{CDí eoz�MF?BA uvt�MOMOAXT�sXtUCOAUû�MF?BAXTùK
tUu
K7RUMFENR�z�sÿR�K7ADC�QàTFR�K®MF?BA
I×ADzJPLEGzBWõHJzJPJHJuvt�MFENR�zJC�RUQ(MF?BAw3JI×AXT{C7tUC
MF?JAX� I×ADzJP�K�HJsù?�K7RUTFA'ADtUC{EGuN� MF?JtUz�MF?BAX��sÿR�K7pJT{ADCFCXí
=@?BAX�"CF?BR��ÊADP�MF?Jt�M�EGQ�MF?BA�K7ADK�IJT{tUzJA)ÀLHJsÿMFHLt�MFENR�zJC@t�T{A�zBRUM(CFH�� sXEGADz|MVMOR�p×AXT{K
ENMVEvz|MOAXT{sXtUuvt�MFENR�z
RUQ7K7R�zJR�K7AXT{CðöSMF?JEvC�R!sXsXHBTùCXû�QàRUT}A ú tUK7p¸uNAUû��@?BADz~MF?BAðK
ADK-IJTùtUzBA�EGC'uNR�tUPJADP?�@ENMF?~pJT{RUMOADEGzJCùþ
MF?JADz~MF?BAF3LuGtUK7ADzwM�MFENpLC"HJzJPLHJuGt�MFENR�zJC�sXtUz±tUsXsÿR�K
K7R�PJt�MOA�Evz|MOAXT{sXtUuvt�MFENR�z~MOR�PBT{ENøUA�pJTFRUMOTùHJCFENR�z
ö÷n�ENW�HJTFA��!íñ�!íb�Vþùí×egz"MF?LEGCVsXtUCOAUû½MF?BA-RUpLMFEGK
tUuL3LuvtUK7ADz|M�tUzBW�uNA,QSRUT@p×R�uN��K7AXT{E � t�MFEGR�z�ö÷tUzBW�uNA-T{ADuGt�MFENøUAMOR�MF?BA�p×AXTFp×ADzJPJEGsXHJuvt�TVPJENTFADsÿMFENR�z]�@ENMF?6MF?BA�K
ADK-IJTùtUzBA þVsXtUuvsXHJuGt�MOADP�MF?BAXRUTFAXMFEGsXtUuvuN�'EGC � Ä PJAXWUTFAXADC
ö x}RUW�EGuGzJAXTìtUzJP Z COMOAXTDû/ßz¾�¾ Â þùí
=V?LEGCüTFADC{HJuNM��rtUC�CF?BR���z,MORdI½AÊsÿR�zJCFEGCFMOADz|M��@ENMF?,MF?JAÊK7ADtUC{HBTFADK7ADzwMFC
RUQ�i�K
tUuGuìöOßz¾�¾ ¸ þ`QàRUT�uGtUK
ADuGuGENp×R�PJEGt(RUQ¦3¸CF? AXp¸EGPBAXT{K
tUu§�UAXT{t�MOR�sÿ�wMOADC¤�@?BAXTFADtUCÊMF?BA(ø�tUuGHBAdTFAXp×RUTFMOADP
Evz,=ît�I¸uNAsß�íñ�VW�ENøUADC Â�¸ PBAXWUTFAXADCrö÷<�IJT{tU?JtUK =V>¥@MBNC û/ßz¾�¾�¾�þùí
m�R��ÊAXøUAXT
ENQ�MF?BA�K
ADK-IJTùtUzBA�ÀLHJsÿMFHLt�MFENR�zJC
t�T{A�C{H�� sXENADzwM�QSRUT,K7R�zBR�K
AXT(Evz|MOAXT{sXtUuvt�MFENR�z3û3MF?BADz�MF?BA�RUpJMFEGK tUu�3¸uGtUK7ADzwMdtUzBW�uGA�sXtUuvsXHJuGt�MOADP#EGCd��û
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E í AUídMF?BA�3¸uGtUK7ADzwMFC�t�TFA�pLt�T{tUuvuNADuüMOR�MF?BA�t ú EGC�RUQ
MF?BA�uNR�tUP6RUQ
MF?BA�K7ADK�IJT{tUzBAUíd=V?JEGC�uNADtUPJC�MOR�MF?BA
3LuNRUp×R�P&! M��!p×A�pLTFRUMOT{HJCFEGR�z#sÿR�zJCFEGPBAXT{ADP#Iw�õMF?BA�EGzJENMFEGtUu�K7R�PBADu í�=V?BAXTFAXQSRUTFAUûìMF?BA zBAW�:tUC{CFHJK7pJMFEGR�z
RUQ�3¸uGtUK7ADzwM�MF?BAXT{K
tUu�ÀLHLsÿMFHJt�MFENR�zJC�tUC�tUz"tUuNMOAXT{zJt�MFENøUA-MOR
K7ADK-ILT{tUzBA"ÀLHJsÿMFHLt�MFENR�zJC�tUuGuNR[�@C�R�zBA�MOR
TFADsÿR�zJsXEGuGAdEGz�t�C{EGzBW�uNA�MF?BAXRUTF� tUz�A ú p¸uGtUzJt�MFENR�z�øætUuvEGP
QSRUTrI½RUMF?23LuNRUp×R�PJEGtUuBtUzJP�uGtUK
ADuGuGENp×R�PJEGtUuwM��!p½A
pJTFRUMOT{HLCFENR�zJCXí

n�ENW�HBTFA@�!íñ��¿@ö÷<�þ�K7ADK�IJT{tUzBA.À¸HJsÿMFHJt�MFENR�zJChsXtUz tUsXsÿR�HJzwMhQSRUT�3LuNRUp×R�PJEGHJK>A ú MOADzJCFENR�z}ö÷Evz�MF?Jt�MhsXtUCOAUû
MF?BA(uNR�tUP RUQÁMF?BAdK
ADK-IJTùtUzBAdEvC
pLt�T{tUuvuNADuJMOR�MF?BAl3LuGtUK7ADzwMFCùþ��@?BAXTFADtUCÊEGz�uGtUK7ADuGuGEGp½R�PJEGHLK A ú MOADzJCFENR�z
ö÷�Vþ�HJzJPLHJuGt�MFENR�zJC�RUQ�MF?BA"3LuGtUK
ADz|M�MFENp6EGCrTFADï!HJENTFADP3í
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p×R�uN�!K
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K
tUEGzwMFtUEGz�t�p×R!R�uRUQ�tDø�tUEGuGt�ILuNA,tUsÿMFEvz}K7R�zBR�K
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=V?BA�MOTFADtUPJK
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EGzJW,QàT{R�K MF?BAdPBAXp×R�uN�!K
AXTv!
E � t�MFENR�z#RUQrMF?BA TFADt�T,RUQrMF?BA
uGtUK7ADuvuGt�t�TFA
TFADsÿ��sXuNADPðEvz|MOR'zBAW� 3LuGtUK7ADzwMFC,tUCFCOADK�ILuNADPðt�M,MF?BA7QSTFR�z|M
ö [ t�T{uGEGAXTÊtUzJP�l�tUz|MFtUuGR�zJE û�ßz¾�¾ Ã þ�Iw�
PJE��×HJC{ENR�z
tUuNR�zBW�MF?BAl3LuGtUK7ADzwMFCXí�=V?JEvC
pJTFR�sÿADCFCÊEGC�TFAXp×RUTFMOADP MOR
I×A�RUI¸COAXTFøUADPõR�zõuNR�sÿR�K7RUMFEGzBWx�UAXT{t�MOR�sÿ�wMOADC-Iw�#i�K
tUuGuröOßz¾�¾ ¸ þùí7=V?BAo�@?BR�uNA�pJTFR�sÿADCFC�EGCs��zBR��@zõMOR
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AXT{E � t�MFENR�z¸þÊtUzLP'MF?BA,I¸t�TFI×ADPADzJP~öSp½R�uG�!K7AXTùE � t�MFENR�z¸þ�RUQVMF?JA83LuGtUK
ADz|MFCXí'm�R��ÊAXøUAXT7MF?BA�QSHJuvu
t�TFT{t �#RUQVK7R�uNADsXHJuGt�T�K7ADs{?LtUzJEGCFK
C
EGzwøUR�uNøUADP'EGCVCFMFEGuGu×HJzJsXuNADt�T í

=V?BA"z!HJsXuNADt�MFENR�z/! TFADuNADtUCOA�pJTFR�sÿADCFC7EGC�W�uNRUI¸tUuGuN�ðCFEvK
EGuGt�T�MOR#MF?BA�MOTFADtUPJK
EGuvuGEGzBW'pLTFR!sÿADC{C�A ú sÿAXpJM
MF?Jt�M�EGz�MF?JEGCÊsXtUCOAUû/3LuGtUK
ADz|MFCrt�TFA�z!HJsXuNADt�MOADP"EGzJPLENø!EvPJHJtUuGuN��tUzJP�uGt�MOAXTrI½ADsÿR�K
A(sÿR�zLzBADsÿMOADP�MOR�ADtUs{?
RUMF?BAXT ö÷�ÊRUT{EGCO�6tUzJPõi�ø!ENMv��EGzJt�û3���U�U�|þùí�x}RUTFAXR øUAXT ûÁEGz6MF?JEGCdK7R!PJADu û§3¸uGtUK7ADzwMFCdt�T{A�HLzJsXt�pJp×ADP}tUzJP
sÿR�zJCOADï!HBADzwMFuN�,PBAXp×R�uN��K7AXT{E � t�MFENR�z-sXtUz-R�sXsXHBT�t�MîI×RUMF?,ADzLPJCüRUQBMF?BA
3LuGtUK7ADzwMFCXíì=V?JEGCüuvt�MOMOAXTìT{ADïwHJEGTFA6!K7ADzwM��ÊtUC@pJTFRUp×R�COADP�I!�"=V?BAXT{ENRUM�tUzJP6x}ENMFsù?JEGCOR�z�öOßz¾�¾&ß þ tUC�t
zBADsÿADCFCFt�T{��sÿR�zLPJENMFENR�z�MOR
A ú pLuGtUEvz
MF?BA-HJzLENQàRUTùK¥CFMOADtUPB�d!�CFMFt�MOA�3LuvtUK7ADz|MVPLEGCOMOT{ENI¸HBMFENR�z�RUILCOAXTFøUADP6EGz�MF?BADENTVK7R ø!EvzBW��UAXT{t�MOR�sÿ�wMOADCDíÊ=V?JA
COADsÿR�zJP�t�T{W�HJK7ADzwM,pJTFRUp×R�COADPõEGzõQ÷tDøUR�HBT-RUQÊMF?JA
zwHJsXuGADt�MFENR�z&! TFADuNADtUCFA7pJTFR�sÿADCFC�EGC(MF?Jt�M,MF?JA7T{t�MOA7RUQ
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PBADzJCFEGM�� WUADzJAXT{t�MOADP"QSTFR�K CFEGK�HJuGt�MFENR�zJC�RUQÁMF?JA(K
R!PBADu×t�pJp×ADt�TrMOR7I×Adt�I¸uNA(MOR�A ú pLuGtUEvz�MF?JA(t�pLp½ADt�T�!
tUzJsÿA,RUQ�K
EGsÿT{R ø�EGuGuGE½t�MVMF?BA-C{HBTFQ÷tUsÿA�RUQ�sÿADuvuGCXí

á î�Ï�É�ïLÓ�Ì§Ò;Ï�É(î�Ø�Ë5ÜrÉdØ�Î¬Ò-ÌLÐ5Ï�Î.-�ÈxÎrÓ8Ø�Ë�Ð á ×(Ø�Ë���Û�Ü~Î~Î�Ì*/.Ý��Ñ�§Ù10
ý�AXT{t�MFEvzBR!sÿ�!MOADC���?BADz
sXHJuNMFHJTFADP7R�z
t�I¸EGPJEGK7ADzLCFENR�zJtUu!CFHBILCFMOT{t�MOAVA ú ?JENILENM�COMOT{R�zBW-tUzJP
PJ�!zJtUK EGs

PBAXQSRUT{K
t�MFENR�zJCDíì=V?JAÊR�HJMOAXT
sÿADuGu!p½AXTùENpL?BAXTF��HJzLPBAXTFWUR!ADCîpLTFRUMOT{HJCFEGR�z�tUzJP�T{AXMOT{tUsÿMFENR�z�RUQLp¸COADHJPBRUp×R�PJC
t�M�PJE��½AXTFADzwM@uNR�sXt�MFENR�zJC@t�TFR�HJzJP"MF?JA�sÿADuGu3p×AXT{EGpL?BAXTF�Uí
egM@EGC@tUCFCFHJK7ADP}MF?Jt�MVMF?BA�sÿRUTFMFEGsXtUuîtUsÿMFEGz}zBAXMO!
��RUTn��tUzJP ENMFC�p×R�uN�!K
AXT{E � t�MFENR�z§ÁæPJAXp½R�uG�!K7AXTùE � t�MFENR�z�PB�!zLtUK
EGsrEGC�MF?BAVK7RUMORUT�QàRUT�sÿADuGuBPBAXQSRUT{K
t�MFENR�zJCDí=V?BA,K7R�PBADu½RUQ�<�uNM�tUzJP}=ÁT{tUzLïwHJEvuGuNR�öOßz¾�¾ ¸ þ±sÿR�zJsÿAXT{zBADPw��ENMF?"sÿADuGu3K7R øUADK7ADz|MFC�EGCrMF?!HJCrILtUCOADP"R�z
MF?BTFAXA-?w�!p½RUMF?JADCOADCVsÿR�zJsÿAXT{zLEGzBW7MF?BA�p×R�uN��K7AXTVPB��zJtUK
EGs�í
=@?BA�p×R�uN�!K
AXTrzJAXMj�ÊRUT��'EGC�t�ILuNA�MOR/¿

ß�í�sÿR�zwMOT{tUsÿM�ø!EGt7K��UR�CFEGz}EGz|MOAXTùtUsÿMFENR�z'uGE��UA,Evz"K�HJC{sXuNA,sÿADuGuGCXû
�!í�PLEGCFtUCFCOADK�ILuNAVEvz|MOR�K7R�zBR�K7AXT{Evs@tUsÿMFEGz�t�MÊuGR!sXt�MFENR�zLC��@?BAXT{A�ENM
I×ADsÿR�K7ADCÊsÿR�zJPBADzLCOADP RUT��@?BAXT{A
EGMVEGC�zBRUM@zBAXADPJADP'tUz|��K7RUTFAUû

9 í@MOR TFADtUCFCOADK�ILuNA,t�M@uGR!sXt�MFENR�zLC.�@?BAXTFA,EGMVEGCrTFADï!HJENTFADP"tUCVEvz�pJTFRUMOT{HJPLEGzBW�uGtUK7ADuGuGEGp½R�PJCXí
=V?BA�K7R�PBADu�K7RUTFAXR øUAXT�tUCFC{HJK7ADCìMF?Jt�M
K
EGzJRUT�sù?JtUzBWUADC
Evz�?w�!PJTFR�COMFt�MFEGsrpJT{ADCFCFHBTFAÊEGzJCFEvPBAhMF?BA�sÿADuGu

t�TFA@T{ADCOp×R�zJCFENILuGAÊQSRUTrsÿADuGuJpJT{RUMOT{HJCFENR�züíî<dsÿMFEGz p×R�uN��K7AXT{E � t�MFENR�z
EGC�MF?!HJCÊsÿR�zJCFEGPJAXTFADP
tUCÊt-COADsÿR�zJPLt�TF�AXøUADz|M��@?LEGs{?"R�sXsXHBT{CdCOp×R�zwMFtUzBAXR�HJCFuN�x�@?JADz"ADzBR�HBW�?�COpLtUsÿA�EGC@t øætUEGuvt�ILuNA,QSRUT�MF?JA�EGzwMOAXT{sXtUuGt�MFENR�z}RUQ
K7R�zBR�K7AXTùC�zBADt�T(MF?BA7K7ADK-ILT{tUzBAUí�=V?BA�K7R øUADK
ADz|MFC-RUQ
MF?BA7K7ADK�IJT{tUzBA�EGz6MF?BA�T{tUPJEGtUuìPJENTFADsÿMFEGR�z
MF?BADz"TFADC{HJuNM�QSTFR�K.t�QSRUT{sÿA,ILtUuGtUzLsÿA,I×AXMj�ÊAXADzL¿

· MF?JA,EGz|MOAXTùzJtUu3?|��PBTFR�CFMFt�MFEGs�pJTFADC{CFHBTFAUû
· MF?JA
TFAXMOT{tUsÿMFENR�zðA ú AXT{MOADP�I!�6MF?BA83LuGtUK7ADzwMFC-sÿR�zJzJADsÿMOADP�MOR}MF?JA
K7ADK-ILT{tUzBA tUzJP0�@?BR�COA Evz&!
MOADzLCFENM���PBAXp×ADzJPJC�uvEGzBADt�T{uN� R�z"MF?BA,uNR�sXtUuütUK7R�HJzwMVRUQ�tUsÿMFEGz3û

· t�sXHJTFøæt�MFHJTFA6!�PBAXp×ADzJPBADzwMüCOMOTFADCFCÁPJHBA�MORVMF?BAhC{HBTFQ÷tUsÿA�MOADzJCFENR�z�RUQ!MF?BAhsÿRUT{MFEGsXtUu�tUsÿMFEGz&!�K
ADK-IJTùtUzBAsÿR�K
pLuNA ú ûJtUzJP
· t�QST{EGsÿMFEGR�z�QàRUT{sÿA�PJHBA�MOR
MF?BA�K7R øUADK7ADzwMFC�RUQîMF?BA�uGtUK7ADuGuGt�í
i�EGK EGuGt�T{uN�7MF?JA,QàRUTùsÿA,ILtUuGtUzJsÿA,Evz�MF?BA,MFtUzBWUADzwMFEGtUuüPJEGTFADsÿMFENR�z"EGzwøUR�uNøUADCW¿
· t�QST{EGsÿMFEGR�z�MOAXT{K"û
· t7C{?BADt�T@COMOTFADC{C@PJHBA(MOR�MF?BA,K7R øUADK
ADz|M�RUQ�tUsÿMFEvz'EGz�MF?BA-sÿADuvuüsÿRUTFMOA ú û
· tdsÿR�zwMOT{tUsÿMFENR�z§ÁæCv�ÊADuGuGEvzBW�COMOTFADCFC�PBAXp×ADzJPJEvzBW@EGz�t(zBR�z&!�uGEGzJADt�T¦�rtD�-R�z�MF?JAÊuNR�sXtUu�tUsÿMFEGz�PBADzJCFEGM��tUzLP
· t7sXHJTFøæt�MFHJTFA6!�PBAXp×ADzJPBADzwMVsÿR�K7pJTFADC{CFENR�z§Á TFADuvt ú t�MFENR�z�RUQ�MF?BA,zJAXMj�ÊRUT��¸í
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=V?BA'K7R�PBADurMF?!HJC sÿR�zJC{EGCOMFC7RUQ(t�CO��COMOADK RUQ(pLt�T{MFEGtUu�PJEt�×AXTFADzwMFEGtUurADïwHLt�MFENR�zJC���?JEGs{?�sÿR�HJpLuNADC
sù?BADK
EGsXtUu�AXøUADz|MFCrö÷tUsÿMFEGz�p×R�uN��K7AXT{E � t�MFEGR�z§ÁæPBAXp×R�uN��K7AXT{E � t�MFENR�zdPB��zJtUK
EGsXC þ+��ENMF?�K7ADs{?LtUzJEGsXtUuUQSRUT{sÿADCXí=@?BA-K7R�PBADuÁsÿR�zLCFEGCOMFC�RUQ 9 ø�t�T{EGt�I¸uNADC.�@?JEvs{?}t�T{A�MF?BA�tUsÿMFEGz�PBADzJCFENM��Uû¸MF?JA�tUsÿMFEGz�PJEGCOp¸uGtUsÿADK7ADzwMVøUA6!
uGR!sXENM���Evz�MF?BA-sÿRUTFMOA ú tUzJP"MF?JA,uNADzBWUMF?"RUQ�MF?BA,K7ADK�IJT{tUzJA�A ú MOADzJC{ENR�z"QSTFR�K¶MF?BA-sÿADuvu3I×R!PB�Uí

i�EGK�HJuGt�MFENR�zJCrCF?JR�� MF?Jt�M@MF?JEGC�K7R�PBADu3EGC�t�ILuGA�MOR
sXt�pJMFHBTFA,MF?JA,K
tUEGz�QSADt�MFHBTFADCVRUQ5�UAXT{t�MFEGzJR!sÿ�!MOA
PJAXQàRUT{K t�MFENR�zJCXûìzJtUK7ADuN�õMF?BA tUuGMOAXT{zJt�MOADP tUzJP�sÿR!RUT{PJEGzJt�MOADP�K7R øUADK
ADz|M�RUQ�A ú MOADzLCFENR�z§Á TFAXMOTùtUsÿMFENR�z
RUQìMF?BA,pLTFRUMOT{HJCFEGR�zJCrt�TFR�HJzJP"MF?JA,sÿADuGu3I×R!PJ�Uí

¬|�=< >'©,±Ñ¨P§<±£±£©,¤y 
=V?JEGChTFAXø!EGAW�ksù?Jt�pJMOAXT�CF?BR[�@CÊMF?BAd?!HBWUA(sÿR�K7pLuNA ú ENM��7RUQüMF?BAdpJTFRUILuNADK:RUQÁsÿADuGu½K7RUMFEGuGEGM��
tUzJP�MF?BA

PLE�� sXHJuNM��ðEGz�TFADsÿR�zJsXEGuvEGzBW�MF?BA"øæt�TùENR�HJC�?|�!p×RUMF?BADCOADC�QSRUT{K�HJuGt�MOADP3í nBRUT
A ú tUK7pLuNAUû
MF?JA�MF?JAXRUTF��RUQ
tUsÿMFEvzõp½R�uG�!K7AXTùE � t�MFENR�z�tUC�MF?BA
uNADtUPJEvzBW�AXøUADzwM�QSRUT�pJTFRUMOT{HJC{ENR�zõEGCdRUQàMOADz#pLTFADCOADzwMOADP#EGz�RUpJp×R�CFENMFENR�zMORðMF?BA'MF?BAXRUTF�;RUQdpJTFADCFC{HBTFA6!�PBT{EGøUADz�A ú MOADzJCFEGR�z3í©<rM�3JTùCOM
CFENW�?wM
MF?BADCOA"MN��R�MF?BAXRUT{ENADC�t�pJp×ADt�T7MOR
sÿR�zwMOT{tUPJEvsÿM�ADtUs{?'RUMF?JAXTDûJCFEGzJsÿA�EGz�MF?JA"3JT{COM�sXtUCOA�pJT{RUMOT{HJCFENR�z�R�sXsXHBT{C�PJHJAdMOR�t7?JENW�?�uNAXøUADu×RUQ�tUsÿMFEGz
I×ADEGzJW
pJTFR�PJHJsÿADP6zBADt�T�MF?JA�K7ADK�IJT{tUzJAUû§�@?JAXTFADtUC�Evz'MF?BA�COADsÿR�zJP�sXtUCOA�MF?BA�tUsÿMFEvz6PBADzLCFENM��'C{?BR�HJuGP
I×A
uNR[�:COR'MF?Lt�M,MF?BA7I×R�zJPõI×AXMj�ÊAXADz�MF?BA�zBAXMj�ÊRUT��#tUzJP#MF?BA�K7ADK-ILT{tUzBA
EGC,C{H�� sXENADzwMFuN�]�ÊADt �õMOR
tUuvuNR�� MF?JA�pJTFADCFCFHJTFA(MOR
pLHJCF?�R�z'MF?BA-K7ADK�IJT{tUzBAUí

m@R[��AXøUAXTDû�I×RUMF?
?w�wp×RUMF?BADCFADCht�TFA@CFMOTFR�zBW�uN��CFHBpJp×RUTFMOADP�A ú p×AXT{EGK7ADzwMFtUuGuN�UûwCOR,MF?BAXTFA�EGC
zBR,T{ADtUCOR�z
MOR"Q÷tDøUR�HJT-R�zBA
K7RUT{A7MF?JtUz#MF?BA7RUMF?BAXT í�=@?BAXTFAXQSRUTFA7ENM,t�pJp×ADt�T{C�zBADsÿADCFC{t�TF�6MOR]3LzJPõ?BR��:MOR'K
t �UA
MF?JADCOA-t�pJpLt�T{ADz|MFuN��RUpJp×R�CFENMOA�tUzJP}sÿR�z/ÀLEGsÿMFEGzJW�MF?JAXRUT{ENADCVsÿR!A ú EvCOMXí

Z zBA(COR�uGHBMFENR�z�tUuNTFADtUPJ� CFHBWUWUADCOMOADP�I!��<duNMrtUzJP�=ÁTùtUzJïwHLEGuGuNR�öOßz¾�¾ ¸ þ$ö÷tUzJP�sÿR�z/3LT{K7ADP�Iw� MF?BADENT
C{EGK�HLuGt�MFENR�zJCùþîEGC�MF?Lt�M
MF?BA�pJTFADC{CFHBTFA�TFAXp¸uGtUsÿADC�RUT
TFADEvzBQàRUTùsÿADC�MF?BAV�ÊTFR���zJEGtUz7T{t�MFsù?BAXM�K
ADs{?JtUzJEvCFK»MOR
pLTFR ø�EGPBAVMF?JA@QSTFAXAdCFpLtUsÿA@TFADï!HJENT{ADP7QàRUTrK7R�zBR�K
AXTÊEGzwMOAXT{sXtUuGt�MFEGR�z I×AXMj�ÊAXADz�MF?BA@MFEGp RUQ3MF?BAl3LuGtUK7ADzwMFC
tUzLP#MF?BA
K7ADK�IJT{tUzBAUí8½kENMF?õMF?LEGC�MF?BAXRUTF�UûîMF?BA tUK7R�HLz|M,RUQrtUsÿMFEGz�EvC,EGzJENMFEvtUuGuN�'uNR[�:tUzJP#EGzJsÿT{ADtUCOADC
MF?JTFR�HBW�?"MF?BA�MOT{ADtUPJK
EGuGuvEGzBW-pLTFR!sÿADC{C�R�zJsÿA,MF?BA-p½R�uG�!K7AXTùE � t�MFENR�z"EGC�EGzLENMFEGt�MOADP3í<�zBRUMF?JAXT�COR�uGHJMFENR�z}EGCVMOR�EGPBADzwMFENQS��MF?JA�PB��zJtUK
EGsXtUuÁCOMFt�MOA�RUQ�MF?BA�sÿADuGuGC�EGzw�@?JEvs{?"MF?BADCFA�K7ADsù?Jt(!
zLEGCFK
C3t�TFA
K
RUTFAhuGE��UADuG�@MORVR�sXsXHBTDíîegzJPJAXADP3û p×R�uN��K7AXT{E � t�MFEGR�z&!�PBT{ENøUADzdpJT{RUMOT{HJCFENR�z(EGCÁtUu��Êt �!CÁTFAXp×RUTFMOADPEvz MF?BA,sXtUCFAdRUQìK
ENWUT{t�MFEvzBW�sÿADuvuGCXí
<dC¬�ÊtUC�COAXADz"Evz MF?BA�COADsÿMFEGR�z"sÿR�zJsÿAXT{zJEGzJW�tUsÿMFEvz�PJ�!zJtUK EGsXCÊTFAXW�H&!
uvt�MFENR�z3ûBp×R�uN��K7AXT{E � t�MFENR�z�EGC�tUsÿMFEGøæt�MOADP}MF?BTFR�HBW�?'t sXtUCFsXtUPBA,RUQ�K7R�uNADsXHLuGt�T�AXøUADz|MFC�EGzJENMFEvt�MOADP�Iw��MF?BA^�?BR !�Þ(=Vl�tUCOADC��@?JEGsù?�t�T{A�MF?BA�pJTFRUMOADEGzLCìEvz|øUR�uNøUADP7Evz�C{ENW�zJtUu�PBAXMOADsÿMFENR�z3í [ R�zLCOADïwHJADz|MFuN��ENM�t�pJp×ADt�T{C
MF?Lt�M�p×R�uN��K7AXT{E � t�MFEGR�z&!�PBT{ENøUADz'pJTFRUMOT{HJC{ENR�z}?JtUC�MOR�I½A�TFADuGt�MOADPõtUzJP6TFADCOMOT{EvsÿMOADP}MOR�MF?BA�sXtUCOA�RUQhsÿADuGuK ENWUT{t�MFENR�z3í

Z z MF?JAdRUMF?JAXTV?JtUzJP3ûwMF?BA(A6�½ADsÿM�RUQüMF?JA(Evz|MOAXT{zLtUuLpJT{ADCFCFHBTFA�pLHJCF?LEGzBW,R�z�MF?BA(K7ADK�IJT{tUzBAdA ú EvCOMFC
p×AXT{K tUzBADz|MFuG��EGz7MF?JA@sÿADuGu û�I¸HBM�MF?BAVA6�×ADsÿMFENøUA(K7ADK-ILT{tUzBA�pJTFRUMOTùHJCFENR�z�R�zJuG��R�sXsXHBT{C¥�@?BADz7MF?BA@pJTFADCO!
C{HBTFA7EGC�t�ILuNA�MOR"R øUAXTFMFt �UA�MF?JA7TFADCFEGCOMFEGøUA�QSRUT{sÿA7RUQÊMF?BA
zBAXMN��RUT���I×R�HJzJP�MOR"MF?BA
K7ADK�IJT{tUzJAUí�egM,EGC
tUC{CFHJK7ADP7MF?Lt�M
MF?BA@sÿR�zwMOT{tUsÿMFENR�z�RUQ×MF?BA@tUsÿMOR�K��UR�CFEGz�zBAXMj�ÊRUT��7K
t �7I½A�T{ADCOp×R�zJCFENILuGA�QSRUThEGzJsÿT{ADtUCFEGzBW
MF?LEGC(pJTFADCFC{HBTFAUí7=V?BAXTFAXQSRUTFA7pJT{ADCFCFHBTFA6!�PJT{ENøUADz�pJTFRUMOT{HLCFENR�zõEGC(ø�EGCFENILuGA�EGzõMF?JA
sXtUCOA RUQÊTFADCOMFEGzJW'sÿADuGuGCXí
=@?JEGC�K7ADsù?JtUzJEGCFK§EGCVEGz'pLt�TFMFEGsXHJuvt�TVRUQàMOADz�HJCOADP'MOR�K7R�PBADuÁCFp½R�zwMFtUzBAXR�HJC�tUzJP'sÿR!RUT{PJEGzLt�MOADP}PBAXQSRUTv!
K t�MFENR�zJC�tUC�MF?BA�pJT{ADCFCFHBTFA�CF?BR�HLuGP�I½A�ILtUuvtUzJsÿADP�MF?BTFR�HBW�?BR�HJMdMF?JAP�@?BR�uNA7sÿADuGu�sÿRUTFMOA ú í�e�M,sXtUz#I×A
tUC{CFHJK7ADP"MF?Lt�MVR�zJsÿA-MF?JA-uNR�sÿR�K7RUMFENR�z"pJT{R!sÿADCFC�EGC�EGzJEGMFEGt�MOADP3ûBMF?BA-K
ADs{?JtUzJEvCFK¶RUQ�p×R�uN�!K
AXT{E � t�MFENR�z&!PJT{ENøUADz K7ADK-ILT{tUzBA�A ú MOADzJC{ENR�z�PBR�K
EGzLt�MOADC-MF?BA�A6�×ADsÿMFC7RUQ@pLTFADCFCFHBT{AUíõ=@?JEGC-CFR�uGHBMFENR�z EGC�p×AXT{?Jt�pLC
MF?JA�I×ADCOM�TFADsÿR�zJsXEvuGEGt�MFENR�z�RUQVMF?BA�Mj�ÊR�sÿR�K7p×AXMFEGzBW�MF?BAXRUT{EGADC�tUC7EGM�sXtUz;tUsXsÿR�HJzwM7QàRUT7K7R�CFM�RUQ�MF?BA
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A ú p×AXT{EvK7ADz|MFtUuüRUILCOAXTFø�t�MFENR�zJCXí
egM�EGC-RUIwø�ENR�HJC-MF?Jt�M�MF?BA�K7ADsù?JtUzJEGC{K
C-EGzwøUR�uNøUADP EGz#WUR øUAXT{zJEGzBWõt'p¸t�TFMFEGsXHJuGt�T-I½AD?LtDø�ENR�HBT-RUQVt

sÿADuGu
t�TFA
zJRUM�A ú sXuGHLCFENøUA
tUzJP#t�TFA RUQàMOADz#MF?JA7TFADCFHJuNM(RUQrMF?BA
sÿR!RUT{PJEGzLt�MFENR�zõRUQÊK tUz|�õCFEGK�HJuNMFtUzBAXR�HLC
pJTFR�sÿADCFCOADCXí�=V?BAXTFAXQSRUTFA�ENM�EGC�EGK7p×RUTFMFtUzwMÊMOR
I×A(t��Êt�T{A,RUQÁMF?BA,uvEGK
ENMFCÊEGzx�@?JEvs{?�t�pLt�TFMFEGsXHLuGt�T�K7ADs{?&!
tUzJEGCFK R�sXsXHBT{CXí;=V?BA"PBAXMOAXTùK
EGzJt�MFENR�z RUQdENMFC7sÿR�z|MOA ú M tUzJP�uvEGK
ENMFt�MFENR�zLC�EGC7tUC7EvK7p×RUTFMFtUz|M7tUC�MF?BA
K7ADs{?LtUzJEGCFK.EGMFCOADuNQgí
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JLK�U Q(kp|hm MbYrK�|(Y6`K6T�K X[M�K�adX�|(kpX[K \(cdK6T.iw`K6MRQ[V�cdK6Ts| YgmqX(U(mq|(kp\ K isK X�M�a�Mbmq\_m T�`KWK6T�|hV&apY�\ ksUzk Yrk(U6Mh`K YZm Tnk[Mnm V&X

cdK2\ kxiw`KWUzkdXdm ��a[KPUWK \_\qad\ khmuY}K��"JLK6M�M�KoUzk Yrk(U6Mh`K YZm Tnk[Mnm V&X8UWV&X�T6m TvM�KoK6TvT�K X�Mbm K \q\ K ilK X�M¤K Xw\ kPce`K6MOK YZi1muX(k[Mnm V&X
cdK6T¬| Y}V&| YgmZ`K6Mh`K6T¥�pm T�UWV(�(`K \ k[TvMbm �+a(K6T�c+a¤UR�(M�V&|p\ k[TWisKl�ZK6M�c�a1Y6`K6T�KzkpascpK
 �\ kdilK X�M�Tb��K6M5K X1\ k¤ce`K6MOK YZi1muX(k[Mnm V&X
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�eV&a�T�k�� V&X�T�U Q[V�m T6m6c�kpX�TLUWK6MNMOK�MRQ SK6T�K¥c�^_kp�hVhY}cpK Y�\ k�ch�pX(kpi)m �+a(KeTW|(k[Mbm V(�ZMOK i)|hVhYrK \_\ K¥cdK6T�ce`KRfgVhYZi�k[Mnm V&X�T
isK i��(Y�kdX kdmqY}K6T�Skl\q^_khm cdK�cpK�cdK azy.kp|d| Y}V�U Q[K6T¦UWV&i�|d\g`K ilK X�MvkdmqY}K6TVG+apX[K.| Y}K i)m©SK Y}K¬kp|d| Y}V�U Q[K�Kby&|�`K YgmqilK X�Mvkp\ K
K6M
apX[K¬T�KWUWV&X(cdK¤kp|d| Y}V�U Q[K�MbQL`KWVdYgm ��a[K�� ¼ y&|�`K YgmqilK X�Mvkp\ K isK X[Mb��\ K.Uzk�Yrk(U6MvSK Y}Klkda[M�V(�jVdY*�dkpXhm Tp`KscdK6T¬isV&a��(KR�
isK X[MNT¤UWK \q\_ap\ kdmqY}K6T�koK6TvT�K X�Mbm K \q\ K ilK X�M8`K6Mh`K2Y}K |hVhY*Mh`K�|hV&apY¦cdK6T�UWK \q\_ad\ K6T¤cdKlfgVhYjisK6Tlk�YZY}V&X[c+m K6T.MOK \_\ K6T��+a[K
\ K6TP�nK Y�k�MbmqX(VpUR�(M�K6T1V&a�\ K6TP\ K ad�nV�UR�[MOK6Tz�x�5V MRY}Kw�pa�M�k8cpV&X[U³`K6Mh`K2c+^�`K6MRa[c/m K Y¤apX�M~�p|hKPUWK \q\_ad\ kdmqY}KoMOV MOkp\ KR�
isK X[M¬c+m £¤`K Y}K X�MR�§U ^�K6TvM�Sk�c/muY}K"cdK6T¤ �� Y}V&�p\ k[TvMOK6Tz��®¥kpX�T"\ K adY"`K6Mvk[M�cpKPY}K |hV TW��UWK6T¤UWK \q\_ap\ K6T1ilV&X�MRY}K X�M.cdK
\ V&X[��T�| Y}V&\ V&X[�hK isK X�M�T¤ilK i)� YrkpX(kdmuY}K6T¥�+admdmui)|d\_m ��a[K X�M�adX(K.VhY*�dkpXdm Tnk[Mnm V&Xlc+m £¤`K Y}K X�MOK¤c�asUR�[MOV T��+a(K \ K6M�M�K
c+^_k(U6MbmqX[K�kz� KWUP\ k)fgVhYZi�k[Mnm V&XocpKP|(k(�+a(K6MNT�cpK" �\ kpisK X[MNTz��JLK6M�M�K1VdY*�dkpXhm Tnk�Mbm V&X�|(k�Y*Mnm U ad\_m SK Y}K)cpKP\_^_k(U6MbmqX(K
UWV&X[c+m Mbm V&XdXL`KWK�|(k�Y�\ K"Uzk Y�k[U6MvSK Y}K�k(c�Q�`K Y}K X�M�cpK"UWK�M~�p|hK"UWK \q\_ad\ kdmqY}K �/MOK X[cwSkoTvMvkp�hmu\�m T�K Ye\ k1TvMRYZa[U6MRadYrK��¬J�K6T
UWK \_\qad\ K6T�kp|d| k Yrkdm TvT�K X[MLkdmuX�T6m�isV�muX�T¥ilV Mnmu\ K6Te�+a(K¤\ K6T�UWK \_\qad\ K6T5cpK�fgVhYZilK¬k�YZY}V&X[c+m K �hUWK��+adm |hK a[M¦Kby�|p\�m �+a[K Y
\ K�|hK a)c�^tmqX[M�K Y�±K6M�k(UWUWVhY}ce`KPSk2\ K adY�c��pX kpi1m ��a[KlTW|hV&X�MvkpXL`KWK��¬JLK |hK X[c�kdX[Mb�L\ K6T�|�T�K a[cpV&|hVpcpK6T�cdK6T. �� Y}V&�z�
\ k[TvMOK6T1�hV&a��hK X[MR�|et\ T¤TW^N`K6MnmuY}K X�MsK6M�T�K8YR`K6MbY�k[U6MOK X�Mlkz� KWU)c+m £¤`K YrK X�MOK6T"kpi�|d\�m Mba(cdK6TW��i�kdm T R a�T���ad^tSkw| Y6`K6T�K X[M
UWK6T)ilV&az�(K ilK X�M�TlV&X[M2`K6Mh`K�k�TvT6mui1mu\~`KPSkPcpK6T�«�a[U6MRa(k[Mnm V&X�Tskp\g`Kzk[MOV�mqY}K6Tz�|et\&K6TvM�\ k Y}�hK isK X�Mlk[c�i1m T�cpkpX�T1\ k
\�m Mh`K Yrk[MRadY}K2�+a[K]\ K6T2ix`KWUzkpXhm TWilK6TocpK{\ k�isV Mbmq\�m Mh`K2UWK \_\_ap\ kdmqYrK�cdV�m �(K X�MP| k Y*Mvk[�hK Ys\ K6T�i�±K isK6Tx| Y}V&| YgmZ`K6Mh`K6T
cdK��(k[T�K�� ² ^tmu\�K X{K6TvM)kdmuX�T6mq��kp\ VdY*T8\ kwUWV&i)|hV TnkpX�MOK2kpa[M�V(�jVdY*�dkpXhm T�`KWKwcpV�m M1Kbypm TvM�K Y.c�kdX[T�\ K6T�T�U QL`K ilk[T
cdK�c5`KRf~VdYZilk[Mbm V&X0cpK6T8 �� Y}V&�d\ k�TvMOK6T8UWV&i�isK�K \_\ K]Kbypm TvMOK0|hV&apY)\ K6T{�nK Yrk[MbmqX[V�UR�[MOK6TW�1\ K6T{\ K ap�nVpUR�(M�K6T�K6M
\_^_kpi1mu�hKUhiYkj?>mln`aop>q=pBrYtsvuP�g3� �X8cdK�\�mui1m M�K Y.\ K6To|hK Y}MbapYZ�(k[Mbm V&X�T"��ahm¦|hV&apYZYrkdm K X[Mlkp\ Mh`K Y}K Y�\ k2c���X(kpi1m �+a(K
cdK6To ��(YrV&�d\ k[TvMOK6TW�
\ K6T�ce`KRfgVhYjilk[Mnm V&X�T�T�V&X�M1V&�[T�K Y���`KWK6Tx|(k�Yli)m U Y}V T�UWV&|dm K]Sk{UWV&X�MRYrk[TvMOK8cdK�|dQ k[T�K��·�(K6T
Tp`KW�+a[K X(UWK6TPc+^tmqi�k[�hK6T)T�V&X�M1K X[TWahm M�K�kdX kp\ �[T�`KWK6T2|hV&adY¬K XxKby MbY�khmuY}K{\ K6T)cdV&XpXL`KWK6TxisVdYZ|dQ(V(�jc��pX kpi1m ��a[K6T
|hK Y*MbmqX[K X[M�K6To�+adm�Uzk Y�k[U6Mh`K Ygm T�K X[M8\ K8UWV&i)|hVdY*MOK isK X�MocdK6ToUWK \_\_ap\ K6Tz�·� K6T8Y6`K6TWap\ Mvk[MNToKby�|L`K YgmuisK X[MOkpaWy�V&X[M
UWV&X� �iw`K1UWK���ahm5`K6MOkdm M�k[MNMOK X[c�ad�&U ^�K6TvM¤Sk)c/mqYrK�\q^�Kbypm TvM�K X(UWKlcpKlT�U Q�`K ilk[T�cdKlce`KRfgVhYZi�k[Mnm V&XoVdY*�dkpXhm T�`K6TW�+UWV(�
VhY}cpV&XdXL`K6T�cpkpX[Tl\q^�K6TW|(k(UWK1K6M¬cpkpX�T�\ K�M�K i�|�T¤k��(KWUPapX[K�|L`K YZm V�c/m U(m Mh`K�c5`K6 �Xhm K��s��^N`K6Mvkp|hK"TWahm � kpX�MOK"kocdV&X[U
`K6Mh`KwcpK�ce`K6M�K YZi)mqX(K Y�T6m¦UWK6MNMOKxc���X(kpi1m �+a[K2V&��T�K Y���`KWK·|hV&az��khm M�±K6MbYrK2T6mui)ap\~`KWKxTWadY�\ k·�(k[T�K2cpK6Txil±K isK6T
Qz��|hV MbQ SK6T�K6T1��a[KoUWK \_\ K6TsfgVhYji)ad\g`KWK6T�|hV&adY�ce`KWU YgmuY}Kx\ K6T"V T�U(mu\_\ k[Mbm V&X[TsVhY}�dkdXdm T�`KWK6T)cpK6TlUWK \q\_ad\ K6T1k YZY}V&X(c/m K6Tz�
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� Kw�pa�M�K6TvMlUWK6M�MOK�f~V�m T1cdK�MOK6TvM�K Ys\ k�� kp\�m c/m Mh`KPcdK6T8Qz�p|hV MRQ SK6T�K6T1TWapY�\ k2c���X(kpi1m �+a(KPcdKw\q^_k[U6MbmqX(KPK6MsTWapY
\ K6T2| Y}V&| YgmZ`K6Mh`K6T]iw`KWUzkdXdm ��a[K6TPcdK�\ k{UWK \_\_ap\ K�| Y}V&|hV Tp`KWK6Tw|(k Y�\ K]ilVpc�SK \ KwcdK+3.\ M1K6MZ{5YrkpX[�+admq\q\ V;�K8z¡�¡;:h�
|hV&apYeY}K X[c�Y}K�UWV&i)|�MOK�c+^�apX[K¤� k YgmZ`K6Mh`KP|p\_a�T�`K6M�K X(c+a(KlcpKsUWV&i�|hVhY*MOK isK X[MNTz��J�V&i�isK�X(V&a�Tl\ K¤�(K YZY}V&X[TW��\ K
ilVpc�SK \ KPK6TvM1\_mqi1m Mh`K2Skw\ k�cdK6T�U YZmq|�Mbm V&X�cpK8|hK6Mbm MOK6T�Kby(MOK X�T6m V&X[T�ilK i)� YrkpX(kdmuY}K6Tz�}J+k Y�UWV&X�T�`KW��a[K X�MR��X(V&a�T
k�� V&X�TF`K6Mh`KxUWV&X[MbYrkdmuX�M�T)c�SK6T8\ K8ce`K �pa�M�SkF\_mqi1m M�K Ys\ k�isV�ce`K \_m Tnk[Mnm V&XwcdK6T�ilV&az�(K ilK X�M�TocpK6T1 �� Y}V&�d\ k�TvMOK6T
Sk¹\ K adY1UWV&i�|hVhY*MOK isK X[M�ch�pX kdi)m ��a[K]��a(kp\�m MOk[Mbm f1cpkpX[T�\ k�isK6TWapY}KFV/SaµadX[K�cdK6T�U YZmq|�Mbm V&X;�+a(kpX[Mnm MOk[Mbm �(K
K6TvMµ`KR�dm cpK isK X[M�Q(VhY*TwcdK³|hVdY*Mh`KWK·c�aµisV�cpSK \ K���WPkd\ �/YR`KFUWK6MNMOK�\�mui1m Mvk[Mnm V&Xd�"apX-UWV&i)|hVdY*M�K ilK X�M�|dap\ �
TnkpX[M¤�+a kd\_m Mvk[Mnm f�UWV&i�|(k Y�kd�p\ K�Sk2UWK \_ahm�V&�[T�K Y���`KPTWapY¬\ K6T� ��(YrV&�d\ k[TvMOK6To��¡�¢�¡wk{|da�±K6MRY}K�T6mqi�ad\g`K��Uû
Xw|(k[T
TWap|d|p\~`K isK X[MOkdmqYrK��(K Y*T�\ k.� kp\�m cpk[Mnm V&X.c+a1ilVpc�SK \ K.K6TvM�| Y}V&|hV Tp`K�Sk1| k Y*MbmqY/c+^�apX[K¬MOK X�Mvk[Mnm �(K�c+^tm cpK X�Mbm  /Uzk[Mnm V&X
cpK6T�|(k Yrkpi�SK6MRY}K6TP�dm V&iw`KWUzkpXhm �+a(K6T�a�Mbmq\_m Tp`K6Tz��� Kx�da[MsK6TvM1m U(m�cdK�Y}K X�f~VdY}UWK Y¤\ K2\_m K X8K X[MbYrKx\ K6T"kd|p| Y}VpU Q(K6T
Kby&|L`K YgmuisK X�Mvkp\ K6T�K6MoMRQL`KWVdYgm ��a[K6Tz�òJ�KWU(m�K6TvMxYR`Kzkp\�m T�`K]T�K \ V&X³\ K{c+m k[�/Yrkpi)ilK·| YR`K6T�K X�Mh`K�º+m �/adYrKw­+�N8��ò��k
Uzk�Yrk(U6Mh`K Ygm Tnk�Mbm V&X1Kby&|L`K YgmuisK X�Mvkp\ K¤f~V&apYZXhm K1\ K6T¥cdV&XpX�`KWK6T�isVhYj|dQ[V(�jch�pX kdi)m ��a[K6Tl�vX[V&i)� Y}KlcdK)| Y}V MbYja�T6m V&X[TW�
X k[MbapY}K�cdK6T�c5`KRf~VdYZilk[Mbm V&X[TW�.|�`K Ygm V�c/m U(m Mh`K �¬�����_�$TWapY¤\ K6T���a[K \q\ K6T�\ KwisV�c�SK \ K�|hK a�MN�N±K6MbYrK8Uzkp\�mu�(Y6`K]Sk�MbY�kz� K Y*T
\ koc5`K6M�K Yji1mqX k[Mnm V&X�cdK6T1| k Yrkpi�SK6MRY}K6T��dm V&iw`KWUzkpXdm �+a(K6T�YrKW�+ahm T1|hV&adY�T6mqi�ad\ K Y�adX�UWV&i)|hVdY*MOK isK X�MscdV&XdXL`K��
� K�ilVpc�SK \ K1K6TvM.khmuX�T6m���kd\_m ce`K�T6m§\ K6T"|(k�YrkpilSK6MbYrK6T1�hm V&ix`KWUzkpXhm ��a[K6T1a[Mnmu\�m Tp`K6T.T�KlMRY}V&az� K X�M¬cpkpX�T�\ k1�dkpi)ilK
cpK6T�� kp\ K apY*Txm TvTWa(K6T�cdK·\ k0\_m Mh`K Yrk[MbapY}K{UWV&X�Tnk(U Y6`KWK-Sk³\ k�Uzk Yrk(U6Mh`K YZm Tnk[Mnm V&X�cpK·\ k-iw`KWUzkpXhm �+a(K]UWK \_\qad\ khmuY}K���¤`KWU(mq| Y}V��+a(K isK X[Mb�
\_^tmqX[«�a[K X[UWKocdK6T�| k Yrkpi�SK6MRY}K6TP�hm V&ix`KWUzkpXhm ��a[K6T"TWapY�\ K�UWV&i�|hVhY*MOK isK X[M"cdK2\ k�UWK \q\_ap\ K
|hK a[M.±K6MRY}K1MOK6TvMh`KWKok[ �XocdK�| Y6`KWc/muY}KoK6M�c�^�VhYgm K X�MOK Y5cpK6T¤Kby�|L`K YZmqisK X[MOk[Mbm V&X[T.f�a[MbapY}K6Tz�
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ýjÑ�Í{Ù�ÍcÏrÝ�Ó�Ð û ÍcÏ}ü�ÐrÒ�ÜKÏrÝ�Ó'ÍcÕ6ì"ÍcÝ���Î�Ü4Ù�Ù�ÍcÒ�ì9ÜKÑ>ÕPÐrÑ�ò~Ó'ÜqÝIì"Í�ÙNÐ}Ü�ÕqÜ4å�ô � ØBÐrÑfÔ�Ó'ÍcÒ-Ý�ìPì"ÍcÝ�ÙNÒcø
ß*ÑPÜ4Ó�Ì�Í�Ù{Ù�ÍcÏ$Ý�Ó'ÍcÕ_ì"ÍcÝ��VÎ�Ü4Ù�ÙNÍcÒ'ì"ÜKÑPÕPÐrÑ�ò.Ó'Ü6Ó�ÌPÍIÌPÝ4Ï}å�ì"Í�ÙNÐrÜfÕUÐrÒ�Ý4Ï$Ò'Ü û Ð$Ò�Ð}Û>Ï}Í4ø

ð�ÜKÔ�ÙEÐ}Í�Ù�Ý4ÑPÝ4Ï}ü�Ò�ÐrÒ�å©Ù�ÜKØ�Ó�Ì�ÍjÍcÐ}ò4ÍcÑ û Ý4ÏrÔPÍIÒ�Ð}òKÑPÝ4ÏrÒ�ÌPÝ4Ò;Û"Í�ÍcÑVì"Í�Ù�å©Ü4ÙNØ�ÍcÕVåoÜ4Ù�Ý4Ï$Ï Ó�ÌPÍIÎ�ÍcÏrÏrÒ�Ü4å�Ó�Ì�Í
Ò'ÍcófÔ�ÍcÑPÎ�Í�) Z Ý4ÑPÕ.Ó�Ì�Í�Ù�ÍcÒ�ÔPÏrÓ�Ò�Ü4ÛPÓ�Ý4Ð$Ñ�ÍcÕ�Ý�Ù�Í;ÕPÐrÒ'ì ÏrÝcü4ÍcÕ.ÐrÑqË?Ý�Û Ï}Í�±fø�ôfø�ß\Ï}Ó�Ì�ÜKÔPòKÌLÓ�ÌPÍ�ì"Í�ÙNÐrÜfÕPÐ$Î�Ð}Ó�Ð}ÍcÒÎ�ÜKÔPÏrÕmÑ�Ü4Ó{Ý4Ï}í�Ýcü�Ò{Û"ÍIÕ�Í�Ó'ÍcÎ�Ó'ÍcÕ�á Ó�Ì�Í�ü]Ý�ÙNÍ+Ø�ÜKÒ'Ó�Ï}ü_Î�ÜKÑPÒNÐrÒ'Ó'ÍcÑ%Ó�í{Ð}Ó�Ì_Ó�ÌPÍ+ì"Í�ÙNÐ}Ü�ÕPÐrÎ�Ð}Ó�ÐrÍcÒ-Í û Ý4ÏrÔPÝ�Ó'ÍcÕ
åoÙNÜKØ Ó�Ì�ÍIìPÙNÜ4Ó'ÙNÔPÒ�Ð û Í~Ò�ÐròKÑPÝ4ÏrÒ�Ü4åwÍcÝ4ÎNÌmÎ�ÍcÏrÏ,ø
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à�ÍcÏrÏ Ó�ÐrØ�Í�ä¥ÐrÑ%Ó'Í�Ù û Ý4Ï�ÞeØBÐrÑ ã �<Í�ÙNÐ}Ü�ÕvÞeØBÐrÑ ã �?Í�ÙEÐ}ÜfÕyÞeØBÐrÑ ã
Ð$Õ�ÍcÑ�Ó�ÐrÚ>Î�Ý�Ó�Ð}ÜKÑ åoÜ4Ù{Ó�Ì�Í+Ø�ÍcÝ4Ò�ÔPÙ�ÍcÒ å©Ü4Ù z�{ Þ4_'ã å©Ü4Ù z>� Þ4_'ã) Z . {   � á õ ±^Ùt¤ ² õ ô^Ù) Z . {   � á�ô^Ú^Út¤ ² õ ô4±) Z . {   �K� ×fá õ ±^Ùt¤ × õ ô4×) Z . �   � á�× �K� ¤ ô � ô�²) Z . �   ô^Ú^Úfá õ ±^Ùt¤ ä ä) Z . �   � á � ô4×t¤ ä ä) Z . �   � á�× � ²¹¤ ä � ²) Z . �   × � ²�á � ô4×t¤ ä ô4ô) Z . Z   � á õ ±^Ùt¤ ä ä) Z . Z   � á�× �K� ¤ ô^Ù ô �) Z . Z   × �K� á�± �4� ¤ ä ä) Z . c   � á õ ±^Ùt¤ ² õ ô �) Z . c   � á�× �K� ¤ ô^Ù ô^Ù) Z . c   × �K� á � ±4×t¤ ²c±]Þ,ô4×Kã ²c±]Þ,ô4×Kã) Z . c   � ±4×fá õ ±^Ùt¤ ²c× ²cô) Z . ]   � á õ ±^Ùt¤ ä ä) Z . ]   � á�± �4� ¤ × � ä

Ë?Ý�Û Ï}Í.±fø�ôfù�è
Ò'Ó�ÐrØBÝ�Ó�Ð}ÜKÑ>Ò�Ü4å@Ó�Ì�Í.ì"Í�ÙNÐ}Ü�ÕPÐrÎ�Ð}Ó�Ð}ÍcÒ�å©Ù�ÜKØ Ó�Ì�ÍLð�ÜKÔPÙNÐ}Í�Ù\Ó'ÙNÝ4ÑPÒ'å©Ü4ÙNØ Ü4å@ÍcÝ4ÎEÌnÍcÐ}ò4ÍcÑ û Ý4ÏrÔPÍ
ì>Ï}Ü4Ó

#~Â'Á \����9Ç�È@�U�B��	�?
ú(Ó�ÐrÒ�Î�ÜKØBØ�ÜKÑ>Ï}üBÝ4ÕPØBÐ}Ó'Ó'ÍcÕRÓ�ÌPÝ�Ó�Ó�Ì�ÍjÎ�ÍcÏrÏ>Ø�ÍcØLÛPÙNÝ4ÑPÍ�G>Ô>Î�Ó�ÔPÝ�Ó'ÍcÒ-í*Ð}Ó�Ì�ÜKÔ�Ó�Ý4Ñ�ü6Ò�ì9ÍcÎ�ÐrÚ>Î�ÕPÐ}ÙNÍcÎ�ä

Ó�Ð}ÜKÑiÐrÑkÒ'ì Ý4Î�Í.Ý4ÑPÕmí{Ð}Ó�ÌPÜKÔ�Ó{Ý4Ñ%ü]ì>Ý�Ù�Ó�ÐrÎ�Ô>ÏrÝ�Ù{Î�ÜKÌ�Í�Ù�ÍcÑ>Î�Í.í*Ð}Ó�Ì]Ó�ÐrØBÍ4ø2�{Ü�í
Í û Í�ÙDá�ÕPÐ(�"Í�Ù�ÍcÑ�Ó*Ù�ÍcÒ�ÔPÏrÓ�Ò
Ò�Ô�ìPì"Ü4Ù�Ó<Ó�Ì�Í;Ò'ÍcÏ}åoä�Ü4Ù�òKÝ4ÑPÐrÿ�ÍcÕ�ÎNÌPÝ�ÙNÝ4Î�Ó'Í�Ù
Ü4å>Ó�Ì�ÍcÒ�Í�Î�ÍcÏ$Ï�Ò�ÌPÝ�ì"Í�ÎEÌPÝ4Ñ�ò4ÍcÒ�ø�è
Ì�Ù�ÍcÑ�ò4ÙEÔ�Û"Í�Ù ³�´<¬�µ}¶ Þg²wÚ^Ú^ÙKã
Ò�Ì�Ü�í Ó�ÌPÝ�Ó;Ñ�ÍcÔ�Ó'Ù�Ü4ì>Ì>ÐrÏrÒ-Ô>ÑPÕ�Í�Ù�ò4Ü.ì"Í�ÙNÐ}Ü�ÕPÐrÎ�Î�üfÓ'ÜKÒ��4ÍcÏ}Í�Ó�Ý4Ï1ÙNÍcÝ�Ù�ÙNÝ4Ñ�ò4ÍcØ�ÍcÑ%Ó�Ò;Ó�ÌPÝ�Ó;Ï}ÍcÝ4ÕVÓ'ÜBÎ�ü�Î�Ï}ÍcÒ�Ü4å
Ò�ÌPÝ�ì"ÍjÎNÌPÝ4Ñ�ò4Í4á ÔPÏ}Ó�ÐrØBÝ�Ó'ÍcÏrü�Ù�ÍcÒ�ÔPÏ}Ó�Ð$Ñ�òLÐrÑVÎ�ÍcÏrÏ9Ó'ÙNÝ4ÑPÒNÏ}ÜfÎ�Ý�Ó�ÐrÜKÑ1ø@ë�Ü4Ó�Ý�Ó�ÐrÑ�ò�í�Ý û ÍcÒ�í
Í�Ù�Í~Ý4ÏrÒ�ÜqÎEÌPÝ�ÙNÝ4Î�ä
Ó'Í�ÙNÐ}ÿ�ÍcÕmÐrÑUÓ�Ì�ÍIÎ�Ý4Ò'ÍLÜ4åV�4Í�ÙNÝ�Ó�Ð$Ñ�ÜfÎ�üfÓ'ÍcÒLÞeß\Ï}Ó ³c´
¬�µ}¶ á?²wÚ^Ú^ÙKãEø

ýjÔ�ÙRÒ'Ó�ÔPÕ�ü¾Ò�Ì�ÜDí*ÒBÓ�ÌPÝ�Ó6Ð$Ò'ÜKÏrÝ�Ó'ÍcÕ�Ö�Ú4×^ÚHØLÔPÙNÐrÑ�ÍUÚPÛPÙNÜ4Û>ÏrÝ4Ò'Ó�Ò�Î�ÔPÏrÓ�Ô�Ù�ÍcÕ ¯%$]&�¯©´e®'° Í���ÌPÐ}Û>ÐrÓqÝ4Ñ
Ý4Ô�Ó'Ü�ä�Ü4Ù�òKÝ4ÑPÐrÿ�ÍcÕ�Û"ÍcÌPÝ û Ð}ÜKÔ�ÙDø¾Ë�ÌPÍUÎEÌPÝ�ÙNÝ4Î�Ó'Í�ÙNÐrÿcÝ�Ó�Ð}ÜKÑ�Ü4å\Ó�Ì�Í]Ò'ì"ÜKÑ%Ó�Ý4Ñ�Í�ÜKÔPÒBÕ�Í�å©Ü4ÙNØBÝ�Ó�ÐrÜKÑ�Ü4å*Ó�Ì�Í
Î�ÍcÏrÏrÒ�áfÐ,ølÍ4øwí{Ð}Ó�Ì�ÜKÔPÓ@Í��fÓ'Í�ÙNÑ>Ý4Ï>Ò'Ó�ÐrØ.ÔPÏrÐ�Í���Î�Í�ìPÓ�Î�ÍcÏrÏ>Ý4ÕPÌPÍcÒ�Ð}ÜKÑ�ÜKÑ6Ó�Ì�Í�òKÏrÝ4Ò�Ò
Ò�Ô�Û>Ò�Ó'ÙNÝ�Ó�ÔPØ_á�Ð$Ò@Ù�ÍcÝ4ÏrÐ}ÿ�ÍcÕ
ÜKÑBÓ�Ì�Í;Û Ý4Ò�ÐrÒ@Ü4å1ÐrØBÝ�ò4Í�Ý4Ñ>Ý4Ï}üfÒNÐrÒwÜ4å û ÐrÕPÍ�ÜKØBÐrÎ�Ù�ÜKÒ�Î�Ü4ìfüqÒ'Ícó%ÔPÍcÑPÎ�ÍcÒ�ø�ß·Ò'Ó�Ý4ÑPÕPÝ�ÙNÕ6Ø�Í�Ó�Ì�Ü�Õ�Ü4å1Ý4ÑPÝ4Ï}ü%ä
Ò�ÐrÒwÐrÑ.Ü4ÙNÕ�Í�Ù@Ó'Ü~ò4Í�Ó�Ý~Ò�ì>Ý�Ó�Ð}Ü�ä�Ó'ÍcØ�ì"Ü4ÙNÝ4Ï�Ù�Í�ì>Ù�ÍcÒ'ÍcÑ%Ó�Ý�Ó�Ð}ÜKÑqÜ4Ù�Î�ÜKÑ�Ó'ÜKÔPÙ-ØBÝ�ì�å©Ü4Ù@Ó�Ì�Í;Õ�üfÑ>Ý4ØBÐrÎ�Ò<Ü4å Î�ÍcÏrÏ
Õ�Í�å©Ü4ÙNØBÝ�Ó�Ð}ÜKÑPÒcá�ÐrÒ@Ó�Ì�Í*Î�ÍcÏrÏ�Û"ÜKÔPÑPÕPÝ�ÙNü+Ò'Í�òKØ�ÍcÑ%Ó�Ý�Ó�Ð}ÜKÑVØ�Í�Ó�Ì�Ü�Õ1ø<Ë{ÌPÐrÒ@Ø�Í�Ó�Ì�Ü�ÕBÝ4ÏrÏrÜDí{Ò�Ô>Ò@Ó'ÜIÜ4ÛPÓ�Ý4ÐrÑ
û Í�Ù�üUÕ�Í�Ó�Ý4ÐrÏ}ÍcÕ_ÐrÑPåoÜ4ÙNØ6Ý�Ó�Ð}ÜKÑVÜKÑUÓ�Ì�ÍIÎ�ÍcÏrÏ"Õ�ü�ÑPÝ4ØBÐrÎ�Ò~ÞeÝ4Ø�ì>Ï$Ð}Ó�ÔPÕ�ÍcÒ�Ü4å<Í��fÓ'ÍcÑPÒNÐ}ÜKÑU±�Ù�Í�Ó'ÙNÝ4Î�Ó�ÐrÜKÑ_Ü4å�Ó�Ì�Í
ìPÙ�Ü4Ó'ÙNÔ>Ò�Ð}ÜKÑPÒ�áKØBÍcÝ4Ò�Ô�Ù�ÍcÒ-Ü4å9ì"Í�ÙNÐrÜfÕPÐ$Î�Ð}Ó�Ð}ÍcÒ<åoÜ4Ù-Ó�Ì�Í{Ü û Í�ÙNÝ4ÏrÏ>ÕPüfÑPÝ4Ø6ÐrÎ�ÒEãEøO�{Ü�í
Í û Í�Ùcá�Ó�ÌPÐ$Ò�Ý�ìPìPÙ�ÜKÝ4ÎEÌRÐ$Ò
ó%Ô>Ð}Ó'ÍLÓ'ÍcÕ>Ð}ÜKÔPÒjÝ4ÑPÕmå©Ý4Ò'Ó�Ð$ÕPÐ}ÜKÔPÒ\Ý4Ò~Ý4Ô�Ó'ÜKØBÝ�Ó�ÐrÎqÕ�Í�Ó'ÍcÎ�Ó�ÐrÜKÑnÜ4å�Ó�Ì�Í�Î�ÍcÏrÏ?ÜKÔ�Ó�ÏrÐrÑ�ÍLÙ�ÍcØBÝ4ÐrÑ>Ò*ÐrÑPÍ�þ6Î�Ð}ÍcÑ%Ó
ÐrÑnØ�ÜKÒ'Ó~Î�Ý4Ò'ÍcÒ~Û"ÍcÎ�Ý4ÔPÒ�Í.Ü4å
Ó�Ì�Íqí
ÍcÝ�� û ÐrÕ�Í�Ü_ÐrØBÝ�ò4Í�Î�ÜKÑ%Ó'ÙNÝ4Ò'Ó~Û"Í�Ó¥í�Í�ÍcÑHÓ�Ì�Í�Î�ÍcÏrÏwØ�ÍcØLÛPÙNÝ4Ñ�Í�Ý4ÑPÕ
Ó�Ì�ÍjòKÏrÝ4Ò�Ò�Ò�Ô�Û Ò'Ó'ÙNÝ�Ó�ÔPØ_ø@ß\Ò�Ý4Ñ_Ý4Ï}Ó'Í�ÙNÑPÝ�Ó�Ð û Íjí�ÍjÙNÝ�Ó�Ì�Í�Ù;Ý�ìPì>ÏrÐrÍcÕ6Ý.ìPÙ�Í û Ð}ÜKÔPÒ�ÏrüqÕPÍ û ÍcÏ}Ü4ì"ÍcÕVØBÍ�Ó�Ì�ÜfÕ
Û>Ý4Ò'ÍcÕUÜKÑVÜ4ìPÓ�ÐrÎ�Ý4ÏBG>ÜDí Ý4ÑPÝ4Ï}ü�Ò�ÐrÒ�ø@Ë�Ì>ÐrÒ
ØBÍ�Ó�Ì�ÜfÕUÐrÑ>Õ�Í�ÍcÕRÝ4Ï$Ï}ÜDí{Ò�Ý.ÙNÝ�ì>Ð$ÕRÝ4ÑPÕVÍ�þ6Î�ÐrÍcÑ�Ó�ÎEÌPÝ�ÙNÝ4Î�Ó'Í�Ù'ä
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ÐrÿcÝ�Ó�Ð}ÜKÑHÜ4å�Ó�Ì�Í6ÑPÝ�Ó�Ô�ÙNÍ�Ü4å�Ó�ÌPÍBÎ�ÍcÏrÏ�Õ�ü�ÑPÝ4ØBÐrÎ�ÒBÞ©ì ÔPÏrÒ�Ý�Ó�Ð}ÜKÑ�á1ÜKÒ�Î�ÐrÏrÏrÝ�Ó�ÐrÜKÑ1á�ØBÐ}ò4ÙEÝ�Ó�Ð}ÜKÑ1á�Í�Ó�Î_ø}ø}ø
ã�Ý4ÑPÕ
ì>Ù�Ü û ÐrÕ�ÍcÒ.ÝmÕ>Ð}Ù�ÍcÎ�ÓLØBÍcÝ4Ò�Ô�Ù�ÍVÜ4å�Ó�Ì�ÍVì"ÜKÒ�Ò�Ð}Û>ÏrÍBì"Í�ÙNÐ}Ü�ÕPÐrÎ�Ð}Ó�ümÜ4å�Ó�ÌPÍVÎ�ÍcÏrÏ�Õ�Í�å©Ü4ÙNØBÝ�Ó�Ð}ÜKÑ>Ò�ø^'HÍ_Ó�ÌfÔPÒ
ÎEÌPÝ�ÙNÝ4Î�Ó'Í�ÙNÐrÿ�ÍcÕ¿ó%ÔPÝ4ÕPÙNÔ�ì"ÜKÏrÝ�Ù+ì>Ù�Í�åoÍ�ÙNÍcÑ�Ó�ÐrÝ4Ï�Î�ÍcÏrÏ�Ø�Ü4Ù�ì>ÌPÜKÏ}Ü4òKÐ}ÍcÒ.Ý4Ò�Ò'Ü�Î�ÐrÝ�Ó'ÍcÕ�í{Ð}Ó�Ì¾Ýkì"Í�ÙNÐrÜfÕPÐ$ÎBÝ4ÑPÕ
Ò�üfÑPÎEÌ�Ù�ÜKÑPÐrÿ�ÍcÕ�ì>ÔPÏrÒNÝ�Ó�ÐrÑ�òIØ�Ü û ÍcØ�ÍcÑ�Ó�Û"Í�Ó¥í�Í�ÍcÑRÓ¥í�ÜLì"Í�Ù�ì"ÍcÑPÕPÐ$Î�ÔPÏrÝ�ÙwìPÙ�Ü4Ó'ÙNÔ>Ò�Ð û Í�ÕPÐ}ÙNÍcÎ�Ó�Ð}ÜKÑPÒ�á%í{Ì�Í�Ù�Í
ì Ò'ÍcÔPÕ�Ü4ì"Ü�ÕGÙ�Í�Ó'ÙEÝ4Î�Ó�Ð}ÜKÑ¿Ý4Ï}ÜKÑ�òHÜKÑ�Í_Ý���ÐrÒ�Î�Ü4Ù�Ù�ÍcÒ�ì9ÜKÑ>ÕPÒ.Ó'ÜHÓ�Ì�ÍUÍ��fÓ'ÍcÑPÒNÐ}ÜKÑ¿ÐrÑ¾Ó�Ì�ÍUì"Í�Ù�ì"ÍcÑPÕPÐrÎ�ÔPÏ$Ý�Ù
Ý���ÐrÒ�ø

à�ÜKØ�ì>Ý�ÙNÐ$Ñ�ò{Ó�Ì�ÍcÒ�Í�ÙNÍcÒ�ÔPÏ}Ó�Ò?í{Ð}Ó�ÌLÓ�Ì�ÜKÒ'Í�Ü4ÛPÓ�Ý4ÐrÑ�ÍcÕ.å©Ü4ÙO�4Í�ÙNÝ�Ó�ÐrÑ�Ü�Î�ü%Ó'ÍcÒ�Þeß\Ï}Ó ³�´?¬�µz¶ áP²wÚ^Ú^ÙKãEá�í�Í�Ü4Û�ä
Ò�Í�Ù û ÍcÕVÜKÑ�Í~ÐrÑ�Ó'Í�ÙNÍcÒ'Ó�ÐrÑ�òqÒ�ÐrØBÐ$ÏrÝ�ÙNÐ}Ó�ü4ø?úgÑVì>Ý�Ù�Ó�ÐrÎ�ÔPÏ$Ý�Ùcá�Ó�Ì�ÍjåeÝ4Î�Ó�Ó�ÌPÝ�Ó;Ý4ÑRÍ���Ó'ÍcÑPÒ�ÐrÜKÑ_ÐrÑ6ÜKÑPÍ\ÕPÐrÙ�ÍcÎ�Ó�Ð}ÜKÑ
Ð$Ò~Ý4Î�Î�ÜKØ�ì>Ý4ÑPÐ}ÍcÕGÛ%ünÓ�Ì�ÍBÒNÐrØLÔ>Ï}Ó�Ý4Ñ�Í�ÜKÔPÒjÙ�Í�Ó'ÙEÝ4Î�Ó�Ð}ÜKÑGÐrÑHÝ4ÑPÜ4Ó�Ì�Í�ÙLÕPÐrÙ�ÍcÎ�Ó�Ð}ÜKÑ1øBê�Í�ü4ÜKÑPÕGÓ�Ì�Í6ÎNÌPÍcØBÐzä
Î�Ý4ÏwÎEÌPÝ�ÙNÝ4Î�Ó'Í�ÙNÐ}ÿcÝ�Ó�ÐrÜKÑHÜ4å�Ó�Ì�ÍqÙ�ÍcÎ�Ô�ÙNÙNÐrÑ�òBì Ò'ÍcÔPÕ�Ü4ì"Ü�ÕPÒ�ìPÙNÜ4Ó'ÙNÔPÒ�Ð}ÜKÑmÝ4ÑPÕiÙ�Í�Ó'ÙNÝ4Î�Ó�Ð}ÜKÑní*ÌPÐrÎNÌiÝ�ìPì"ÍcÝ�Ù
Ó'Ü_Û"Í�Õ�ÙNÐ û ÍcÑmÛfümÝ4Î�Ó�Ð$ÑHì"ÜKÏ}üfØBÍ�ÙNÐ}ÿcÝ�Ó�Ð}ÜKÑU±QÕPÍ�ì9ÜKÏrüfØ�Í�ÙEÐ}ÿcÝ�Ó�Ð}ÜKÑkÎ�ü�Î�Ï}ÍcÒBÞeÐrÑHÑPÍcÔ�Ó'Ù�Ü4ì>ÌPÐ$ÏrÒ�á"Ò�ÐrÑfÔPÒ'ÜKÐrÕPÝ4Ï
ÜKÒNÎ�ÐrÏrÏrÝ�Ó�Ð}ÜKÑ>ÒjÜ4å�ð?ä¥Ý4Î�Ó�ÐrÑ�á?í{ÐrÓ�Ìnì9Í�ÙEÐ}ÜfÕiÜ4å�÷�äN² � Ò�áwí�Í�Ù�ÍBÙ�Í�ì"Ü4Ù�Ó'ÍcÕ Þeè
Ì�Ù�ÍcÑ�ò4ÙEÔ�Û"Í�Ù ³�´*¬4µz¶ á�²wÚ^Ú^ÙKã.ãEá
Î�ü�Î�ÏrÐrÎ\Ý4Ï}Ó'Í�ÙNÝ�Ó�ÐrÜKÑRÜ4å�Ó�Ì�Í~Î�ÍcÏrÏ>Û"Ü�Õ�ü�Ò�ÌPÝ�ì"ÍjÎ�Ý4ÑRÛ"Í û ÐrÍ�í
ÍcÕUÝ4Ò�Ó�Ì�Í\Ù�ÍcÒ�ÔPÏ}Ó
Ü4å?Ý4ÑUÐrÒ'Ü�ä û ÜKÏ$ÔPØ�Í�Ó'ÙNÐrÎ{Ü4Ù
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�0û�þ|ÿA�6ÿ[ù»ùÍÿLK|þ?ü�'âü8û�÷"ú
�â÷>ÿ��
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�6ø�ý6�6ÿ[ý�û1�Hú,û�ü»ø�ý�ú1÷W�xú1÷·û�þ|ÿA�¨ú1÷>ÿ å ø$��÷>û�ú1ý
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