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PNQucDq£p]ZUZUp�µ
RUhu\®hupr^oX�^`Rbp�hSXrZ&xep�h_k�cnh_^tRUp�hST�µ
RUZUZ;z�c�yST[cnq£yuZ�^tpJm`cnvwcnv�z�cnm{� À�c®T[Q¢XrZUZ;y¢T[c�T[v�X]ZUZ?z�p]ZWi%qÉX]xnc
ZUce^t^tcnmoT�^tp.iucnhup]^tc'k]cjx�^`p]moT�X]hSi�xnX]fuRb^`XrZNz�p]ZWi%qÉX�xecÄZUce^[^`cnmoT�^tp.igc{hupr^`c'v�X�^`mtRWxecjTe� � ZWTtpu�N\]RUk]c{h³X�f�p�TtR´^`RUk]c
igcn°ShuRb^tc±v�X�^tm`Rbd ¦ � ¦'& p �0XGTt¸_ySX]mtcn¶¿m`p%pr^
qÉX]xe^tp�m;µ
RUZUZ¡z�c�iuce°ShucjiDX�T;X]h%aGv�Xr^tm`Rbd���TtX�a ¦)(+* J �¡TtySxoQ�^tQSXr^
¦-, ½ ¦.(/* J ¾n½ ¦)(+* J ¾/021rµ
Qucnm`c=^`Quc436527;igcnhSpr^tcjT9¼?cnm`vwRb^tRWXrh�xep�h+*¯yu\_X�^tRUp�hl½Éxnp]vwfuZUced�xep�h+*¯yu\_X�^tRUp�h�q£p]mÏTtx{XrZWXrmoTo¾o�
È%ySxoQ�T`¸�y¢Xrm`ce¶·mtp%pr^?qÉX]x�^`p]moT;X]mtcYxeZUcjXrm`ZbaGhup]^&yuhSRU¸_yuc]�±PNQuc{a�xnX]h�z�c�v�X�igc�yuhuRW¸_yucr�0c]� \S�´�0z%a'RUhSTtRUT[^tRUhu\�^tQSXr^
^tQScÄqÉX]x�^`p]moTYz¢cD¼Acnm`vwRb^tRWXrh®p�mY^tQSXr^�^tQScna�z�cÄ^tm`RWXrhu\�yuZWXrmG½£µ
Rb^tQ�f�p�TtR´^`RUk]cÄigRWXr\]p�hSXrZVcnZUc{vwcnh_^`To¾o� Kh�vwp�T[^
XrfSfuZURUx{X�^`Rbp�hSTn�]^tQSc�^tm`RUX]hu\]ySZUX]m=q£p�mtv RWTVfum`ceq£c{mtm`c{i��=ÇSp]mAxep�h%k]cnhSRbc{hSxec]�gµ7c�TtQSXrZUZ�XrZWTtp5µ
m`R´^`c

½ ¦ (/* J ¾ 0 ,�¦ 0 * J 1 ½ ¦ (+* J ¾98 ( , ¦ 8 (/* J 1�½ ¦ 8 (/* J ¾ 0 ,3¦ 8 0 * J;:
PNQ%ySTÏhup]^tc
^`QucAcnd%fSmtcjTtTtRUp]hST ¦<,�¦.(/* J ¦ 0 * J 1 ¦ 8 (=,3¦ 8 0 * J ¦ 8 (/* J : � ZWTtpu�]µVcAT[Q¢XrZUZuhup]^~xep]hu°ShucAp�yum`TtcnZUk�c{T
^tp	mtcjXrZMiuX�^oXg�5Å7p]vwfuZUcndG¸_ySXrh_^`R´^`RUc{T
µ
RUZUZ¡z�c�X]ZUZbp�µVc{ilq£p]m;^tQSc�T`Xr»�c(prq=\�cnhuc{m`X]ZbRb^¯a]�?Ç9RUhSX]ZUZba]�S^`Quc�Tta%v±z�p]Z e6>
µ
RUZUZ�iucnhup]^tc&^tQuc�RWigc{h_^tRb^¯awv�X�^`mtRbdwprqÏT[RUÌ{c@?BAC?M�
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PNQuc�T`¸�y¢Xrm`ce¶·mtp%pr^7p]m
Xrm`m`X�a±q£p]m`vÑRWTNT[p�RUvwf¢p�m[^oXrh_^=^tQ¢X�^
Rb^Vµ
RUZUZ¢z�c�µ7p�m[^`Q%µ
QuRUZbcA^tpYcedgfuZWXrRUhwRb^`TV\�cnhuc{mtRWxNq£p�mtv
Quc{mtc]�SXrhSiG\]RUk�c;XYxep�yufuZUc�prq9cnduXrvwfuZUc{TVTtQup�µ
RUhu\5^`Quc(xep�vwfSX]xe^thucjTtTVXrh¢iGTtRUvwfuZURWxeRb^¯a(Rb^AxnXrhÄzum`RUhu\u�

� h	Xrm`moX�a±XrZU\�p]m`R´^`Quv RWT~iuc{T`xem`Rbz�c{iYk%RWX�m`pr^oX�^tRUp�h�p�f¢c{m`Xr^tRUp]h¢TÏp]hlX(fumtcjXrm`m`X�a±prq0h%yuv�z¢c{m`Tn�_xoQSp�Ttcnhw^`p5p]zu¶
^`X]RUh(XAxec{m[^oXrRUh�Ìnc{mtp
fSXr^[^`cnm`h(RUh(XAf�p�T[^`Xrm`moX�aAµ
Qucnm`c=^`Quc7iuc{TtRbm`c{i�¸_ySX]h�^`Rb^tRUc{T0x{Xrh�z�c~m`c{X�i�p]yg^{�ÏÈgxoQScnv�X�^`RWxnXrZUZUar�
µVc&Q¢X�k]c ������ � � �� � � �� � � �� � � �

������ ,

������ � � �

� � � �

� � � �

� � � �
����� 1

µ
Quc{mtc  RWT(Xrh%a�mtp]^`Xr^tRUp]h�v�X�^`mtRbd'^tQ¢X�^5^`mtRWX]hu\]yuZWX]mtRUÌncjT
^`Quc�fum`c{X]mtmoX�ar�GKh®\]cnhScnmoXrZ¿�  RWT�mtcj¸_yuRUmtcji�^`p²z�c
X"!�# yuhuRb^`X]mta�v�X�^`mtRbd�Rbh.^tQucÄT[c{hSTtcl^`QSX�^  !  0 , !Ï�7µ
Quc{mtc$!ÎRWT5X�T[RU\]h¢X�^tySmtc�v�Xr^tm`RbdDµ
Rb^tQ&%±��')(Gp�h
^tQSc�igRWXr\�p]hSX]ZNX]hSi�Ìnc{mtp_TYcnZWTtcnµ
Quc{mtc]��PNQuc²yShuRb^`Xrm`a�x{X]Ttc²xep]m`m`c{Ttf¢p�hSiuT�^tp*! , e � � m`pr^`Xr^tRUp]h  ^tQSXr^
^tmoXrh¢T¯q£p�mtv�T9^tQSc?fum`c{X]mtmoX�a�^tp�^`mtRWXrhS\]yuZWXrmsq£p�mtv xnXrhYz�c;X�xoQuRUcnk]cji(RUhwX�k�Xrm`RUce^¯a(p]q�µNX�agTeÍ9z_a�ySTtRUhu\�X(T[cj¸_yucnhSxnc
prq7cnZUcnvwc{h�^oXrm`a�+&RUk�cnhST;XrhSiDQ%a_f�cnm`z�p]ZURWx�mtp]^`X�^`RUp]hST , ���1-��s¼Ap]y¢T[c{Qup]ZWigc{mA^tmoXrh¢T¯q£p�mtv�Xr^tRUp]hSTE, �]�8-´¶/, ��¥1-¿�0Tt¸_ySX]mtcn¶
m`p_p]^[¶¿q£mtc{c;k�cnmoT[RUp�hST~p]qMTtySxoQGmtp]^`Xr^tRUp]hST&½ÉTtcnc]�Scr� \u�b��, �]�+-¡X]hSi9, ���+-´� , �]�+-£¾o�gcn^`x��,���� -�.0/213/ $ �! 5476�8 #94;:=<>.� ?4  $A@CBD6�EF/24HG �I.�#J:LK ���! � #+��$AM
� h�cnZUcnvwc{h�^oXrm`a 7.A97ÄyShuRb^`Xrm`a�m`pr^oX�^`Rbp�h  ½�XrZWT[p'»%hup�µ
h®X�TN+&RUk]c{hST�p]m±xeRUm`xnyuZWXrm�m`pr^`Xr^tRUp]h�¾;^`Xr»�c{T(X²mtp�µ
k]cjx�^`p]m @ ,POAQ R�S X]hSiDmtp]^`X�^`c{T&Rb^�^tpÄZURbc�XrZUp]hS\�^tQSc�z¢X]TtRUT&k�c{x�^`p]m .UT ,PO�� �VS : ¹'p]m`c�fumtcjxeRWTtcnZUar��Rb^
f�cnmtq£p]m`v�T~^`Quc�^tmoXrh¢T¯q£p�mtv�Xr^tRUp]h O Q R S  , O %XW Y QZY J\[ Y R]Y J � S : ½[�{X_¾
PNQuc�¸_ySXrh_^`R´^¯a^%XW Y QZY J\[ Y R]Y J ^tQSXr^?Xrfuf�c{X]m`TVp�hl^`Quc�mtRU\]Q_^t¶¿QSX]hSi�TtRWigc;RWTNxep�hSTtRUT[^tc{h_^Vµ
Rb^tQl^tQuc�qÉX�x�^N^tQ¢X�^
^tQSc
fum`c{X]mtmoX�ar� O_Q R�S �uX]hSiY^tQSc;f�p�T[^`X]mtmoX�ar� O %XW Y QZY J [ Y R]Y J � S �gv±y¢T¯^~Q¢X�k]c?cj¸_ySXrZ L ySxnZbRWigcjXrhYhup�mtv�Tn� � h
cedgfum`c{T`TtRbp�hwq£p]m  RWTN\]RUk]c{h�z%a

 , �W � [ Y `=Y J�a � ``!0b#��dc µ
QScnm`ce` , RQ 1fQ"g, � : ½¯�nz�¾

KhG^tQuc�^`mtRUk%RWXrZ�xnX�T[chQ , ��µ7c�TtRbvwfSZbawxoQup%p_T[c  X�TV^tQuc�f�cnm`v±yu^`X�^`RUp]hlv�Xr^tm`Rbd��

 , a � �
� � c :

À�c5T[QSp]yuZWiGXrZWT[p�hup]^tc�^tQ¢X�^n��RUh	^`Quc5Ttf¢cjxeRWXrZ0x{X]Ttc�prqÏmtcjXrZ0iuXr^`Xu�¢XY\]c{hucnmoXrZ�yuhSR´^oXrm`a�m`pr^`Xr^tRUp]hGX]T
RUh®½¯�{z¢¾NxnX]h
z�c�cedgfum`c{T`T[cji�RUhl^`Quc(XrZb^`cnm`hSX�^`Rbk�cAq£p�mtvÄÍ

 , aji ((k# i c 1

µ
Quc{mtc&^tQSc(T[p]¶·x{XrZUZUc{iwxep_T[RUhuc�Xrh¢iGTtRUhuc&fSXrmoXrvwcn^tcnmoTn� i Xrh¢i�( 1Sm`c{Ttf¢cjx�^`Rbk�cnZUar�gXrm`c�igce°ShSc{iGz%ai , �W � [ Y `=Y J 1l( , `W � [ Y `=Y J :
PNQuRWT�*¯yST[^tRb°ScjTN^tQuc5hSXrvwcl�n�W�t�nmg�´���(�`�]o·�]o��É���wq£p�m  ��TtRbh¢xec&^tQuc5ceº�c{x�^;prq  RWTN^`pwmtp]^`X�^`c�^tQuc�p�mtRU\�Rbh¢XrZ�k]c{xe^tp�m
@ XrZUp�hu\�^tQuc	�n�W�t�n�´�?prqÏc{¸_ySXr^tRUp]h � J [Vp J , Y Q=Y J [ Y R]Y J ��z_aGXrh²X]hu\]ZUcrq�igcn^tcnm`vwRUhuc{i	z%al^`Quc5RUh%k]c{m`Ttc�prqM^tQScXrz�p�k]cNxep_T[RUhucNXrh¢i/_�p�mMTtRUhucNfSXrmoXrvwcn^tc{m`Tn�sq , ^`X]h 8 ( ` 1rRUh�p]moigcnmM^`p�X]ZURb\�h(Rb^Ïµ
R´^`Q5^`Quc
zSX�T[RWTsk]cjx�^tp�mtO �!� S��
PNQuc&^tm`RUk%RUX]Z¢x{X]TtcAQ , ��xep]m`m`c{Ttf¢p�hSiuT~^tpYX±���±igc{\]m`cncjT~m`pr^oX�^tRUp�hwRbhGXrhÄXrfufSmtp�fumtRWXr^tcAxeZUpgxo»%µ
RWT[c5½ÉRbq?RAuJ�_¾=p�m
Xrh_^`R´¶KxeZUpgxo»%µ
RWT[c(½ÉR´q�RAvJ�_¾7iuRbm`c{xe^tRUp]h0�

�;h	^tQuc�p]^tQuc{mVQ¢XrhSi��SX]hlc{Zbc{vwcnh_^`X]mta�74A 75Q_a%f�cnm`z¢p�ZURUxAmtp]^`X�^`RUp]h  ^oXr»�c{TNX5m`p�µ�k�c{x�^`p]m @ , O Q R S
Xrh¢i±m`pr^oX�^`c{TÏRb^Ï^tp5ZbRUcVcnRb^tQScnm~X]Zbp�hu\;^tQucAz¢X]TtRUTMk�c{xe^tp]m . T ,wO5� �VS ½ÉR´qxY QZY & Y R]Y ¾Mp]m~X]ZUp]hu\;^tQuc?zSX]TtRWTMk]c{xe^tp�m
. ( , O � � Sw½£RbqyY QZYzv{Y R]Y ¾o�~¹'p�mtc&fum`c{xnRUTtcnZUa]�_Rb^
f¢c{m[q£p�mtv�TVc{R´^`Qucnm
p]q¡^`Quc�^tmoXrhST[q£p]m`v�X�^`RUp]hST

|



O Q R S  ,CO %XW Y QZY J #&Y R]Y J � S Rbq Y QZY & Y R]Y41 ½ 7rX_¾

O Q R S  , O � %XW Y R Y J #&Y QZY J S R´q Y QZYzv Y R]Y : ½ 7�z�¾
PNQuc&¸�y¢Xrh_^tRb^¯a^W %�½ Y QZY J # Y R]Y J ¾M^`QSX�^NXrfuf�c{X]m`T=p]hY^tQSc;m`RU\]Q_^[¶·QSXrh¢i±TtRWigcAprq�^`Quc;X]z¢p�k�cAcedgfum`c{T`T[RUp�hSTMRWT=xep�hST[RWT[¶
^tc{h_^=µ
R´^`Q5^`QucNqÉX]xe^Ï^tQSXr^Ï^tQuc
fSmtcjXrm`m`X�a]� O_Q R�S �%XrhSi5^tQSc
f¢p_T¯^oXrm`m`X�agT9v±yST[^ÏQSX�k]cNcj¸�y¢XrZU!I#
hup]m`v�Tn� 2Va(^tQSc!I#
hup]m`v prq~X�m`p�µk]cjx�^tp�m @ µVc5vwcjXrhÄ^tQSc5RUhSigcn°ShuRb^tc5¸_ySX]h_^tRb^¯a @ ! @ 0r��µ
QuRWxoQ²xnX]h'z¢c�f¢p_T[Rb^`Rbk�cr�ShScn\�Xr^tRUk]c]�
p]m
c{k]c{h	Ì{cnm`pu�=¼Ac{mtc]� ! , a � �

� #�� c , ½[� � #���¾ :
� hÄcnd%fSmtcjTtTtRUp]hwq£p�mAXF!I#
yuhSR´^oXrm`awQ%a_f�cnm`z�p]ZURWx?m`pr^oX�^tRUp�h  ^`QSX�^?X�xoQuRUcnk]cjT;½ 7rX_¾~p�m(½ 7rz¢¾VRWT7\�RUk]cnh	z%a

 , �W ��#&Y `ZY J a � #�`#�` 0 � c µ
Quc{mtcP` , RQ 1fQ"g, � 1&Y QZY & Y R]Y41 ½ 7rxj¾

 , �W ��#&Y `ZY J a � #�`#�` 0 � c µ
Quc{mtcP` 0 , Q R 1lR g, � 1&Y QZYzv{Y R]Y41 ½ 7ri¢¾

À�c�TtQup]ySZUi'X]ZWT[pwhup]^tc5^tQSXr^n��RUh'^tQucYxnX�T[c5prq=m`c{XrZMiuXr^`Xg��X�\�cnhuc{m`X]Z¡Q%a%f¢c{mtz�p]ZURWx�m`pr^`Xr^tRUp]h'X�T?RUh.½ 7]x{¾Ap]mY½ 7ri¢¾
xnX]h	z�c�cedgfum`c{T`Ttc{i	Rbh	^tQSc�X]Zb^tcnm`hSXr^tRUk]c?q£p]m`vÄÍ

 , a i � #>( �#>( � i � c 1

µ
Quc{mtc&^tQSc(T[p]¶·x{XrZUZUc{iYQ%a%f¢c{mtz�p]ZURWx?xnp�TtRbhSc&X]hSiÄT[RUhuc&fSXrmoXrvwcn^tc{m`Tn� i � XrhSi�( � 1um`c{Ttf�c{x�^`RUk]cnZUa]�%X]mtc�igcn°Shuc{iGz%ai � , �W ��#&Y `=Y J 1l( � , `W ��#&Y `ZY J :
PNQuRWT *¯yST[^tRb°ScjTM^tQSc?hSX]vwc�� =��S�e���o�����É���t�]o·�]o��É���5q£p]m  �uTtRbh¢xecV^tQuc;ceº�c{xe^~prq  RWTM^tp�m`pr^oX�^tcA^tQucAp�mtRU\�Rbh¢XrZ_k]c{xe^tp�m
@ XrZUp]hS\	^`Quc�� =��u�n���o���´�lprq
cj¸�y¢X�^tRUp�h � J # p J , Y QZY J # Y R]Y J �Ïz%a�X]h.Xrhu\�Zbctq²igcn^tc{mtvwRUhucji�z%aD^tQuc	Rbh%k�cnmoT[c
prq;^tQuc'X]z¢p�k�c	Q%a%f¢c{mtz�p]ZURWx�xnp�TtRbhSc	Xrh¢i/_�p�mYTtRUhuclf¢XrmoXrvwce^`cnmoTe�Iq , ^`X]huQ 8 ( ` 1=RUh�p�m`iucnm±^tp®XrZURU\]h®Rb^wµ
Rb^tQ
^tQSc�X]fufum`p]fum`RWX�^tc5zSX]TtRWTAk]cjx�^`p]m{��¤?pr^`c�X]ZUTtpw^`QSX�^&^tQucwTtf¢cjxeRWXrZMxnX�T[c�Y QZY , Y R]Y�xep�mtm`c{Ttf¢p�hSiuTA^tpÄXlm`p�µk]c{xe^tp�m
@ , O Q R S�µ
R´^`QÄÌncnm`pYQ%a_f�cnm`z�p]ZURWx?hup�mtv T[RUhSxnc�Y QZY J # Y R Y J , � : ·^?RWTV^tQScnh'c{X�T[al^tp�Ttcnc�^`QSX�^A^`Qucnm`c(igp%c{T
hup]^AcedgRWT¯^
X�Q_a%f�cnm`z¢p�ZURUx?mtp]^`Xr^tRUp]hl^tQSXr^Aµ
RbZUZ�m`pr^`Xr^tc @ ^`pwZURbc&XrZUp]hS\±c{R´^`QucnmNzSX�T[cjTNk]cjx�^tp�m`Tn�

À�c�°ShSXrZUZUaGmtc{v�Xrm`»l^`QSX�^�^tQSc�X]z¢p�k�c5cedgfum`c{T`TtRbp�hST
q£p�m&^tQucwxeRUmoxeyuZWX]m?XrhSi�Q%a_f�cnm`z�p]ZURWx�mtp]^`Xr^tRUp]hST?RUh_k�p]ZUk]c
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3 ,CO � ½¯��¾ � ½ 7]¾ :6: : � ½IH ¾^S�� :

2Vceq£p�mtc±fum`p%xncncjigRUhu\�Xrh%aGq£yumt^tQuc{mn��ZUce^&yST?fSmtp�k%RWigc(X	fuRWx�^tp�mtRWX]Z0igcnfuRWxe^tRUp]h'p]qÏ^tQuc�fum`p]zuZUcnv"X�^&QSXrh¢i��0T[c{c
ÇsRU\]yum`c®�r� � ^	c{X�xoQ�^tRUvwc'RUhST[^`Xrh_^ K`�A^`Quc�RUhufSyg^`Tlprq�^tQSc H xoQSX]huhucnZWT�X]mtc�ZbRUhucjXrm`ZUa.xep]v�zuRUhucji�k%RWX�^tQSc
xep%c�5wxnRUcnh_^`T&prqV^tQScwµ7c{Rb\�Q_^&k�c{x�^`p]m(X]hSi²^`Qucwm`c{TtyuZb^tRUhu\	TtRU\]hSX]ZMRUT�xnp]vwfSX]mtcji'µ
Rb^tQD^tQuc	igc{TtRUmtcji�TtRb\�hSXrZ � ½LK¯¾o�
PNQuRWTAm`c{TtyuZb^`TARbh²XlmtcjT[RWigy¢XrZ0c{mtm`p]m ��½SKK¾ , � ½LK¯¾x# ; M 3 ��q£p]m?c{k]c{mta K`��X]hSiÄ^tQSc5p]z�*¯c{x�^`RUk]c�RWT
^`p�°ShSi�X�µVcnRU\]Q_^k]cjx�^`p]m 3 RUhGp]moigcnmV^`pwvwRbhSRbvwRUÌ{cN^tQuc�½Écedgf¢p�hucnh_^`RUX]ZUZba�µVcnRU\]Q_^tcjiS¾7Tt¸_ySX]mtcji%¶·TtyuvÑp]q9^`Quc�mtcjT[RWigy¢XrZ�cnm`mtp�m`T7p�k]c{m
XrhGRUh_^tcnm`k�XrZ�prqMRUh_^tcnm`c{T[^n�uT`X�awq£m`p]v�K , ��yufG^tp K , ���
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À�c
XrZWT[p?mtcjigm`X�µ�^`QucNZURbhSc{Xrmsxep�v±zuRUhuc{m¡p]q¢ÇsRb\�yum`c?�VRbh�X?vwp�mtcVxep�vwfSX]xe^¡q£p]m`v X]TsRUh5ÇsRU\]yum`c�7g�MPNQSc7RUhufuyu^
iuXr^`X � ;NM �
X]mtc7q£c{i5RUh�^`pA^`Quc7ZURUhucjXrm9xnp]v�zuRUhucnm¡p]hucNX�^ÏX
^`Rbvwc]Í ; T ��q£p]ZUZUp�µVc{i&z%a ; ( ��XrhSi±T[p;p]h��ÏPNQucVmtcnq£cnm`cnhSxncTtRb\�hSXrZWT�� � ½LK¯¾ �GX]mtcYXrZWTtplq£cjiDRUh_^tp	^tQSc�xep]v�zuRUhuc{m&Ttc{¸_yuc{h�^`RWXrZUZUaGT[^`X]m[^`RbhS\	µ
Rb^tQ � ½É��¾�X]hSi�^tQuc{h � ½¯��¾�XrhSi�Ttp
p]h0�lPNQucwp]z *¯cjx�^`Rbk�c±RWT;^tp²iuce^tc{mtvwRUhucYXÄxep�ZbySvwh�k]cjx�^`p]m 3 TtySxoQ�^tQ¢X�^�^tQScÄ�e�o�r�´����Ttc{¸_yucnh¢xecY\]c{hucnmoX�^`c{i²z%a
^tQSc&RUhuhScnmNfum`p%iuySx�^oT � ;NM 3 �(q£p]ZUZUp�µATÏ^`Quc�mtcnq£cnm`cnhSxnc&Ttc{¸_yuc{hSxec � � ½LK¯¾ �5RUh�^`Quc�T[c{hSTtc;^`QSX�^N^`Qucw½£cedgf�p]huc{h_^tRWXrZUZUaµVcnRU\]Q_^tcjiS¾7Tt¸_ySX]mtcji%¶·TtyuvÄ�%p]m
c{hucnm`\]a]�uprq¡^`Quc�m`c{TtyuZb^tRUhu\5m`c{TtRWigySX]ZUT ����½���¾91 ��½¯�j¾ 1 : :6: �±RWTVvwRUhuRUvwRbÌ{c{i��

PNQuc?ZbRUhucjXrm=xnp]v�zuRUhucnmMRUhYcnRb^tQuc{m~ÇsRU\]yum`c{TN�Ap�m 7�RWT=T`XrRWi5^tp(z�c?p]q�p�m`iucnm H T[RUhSxnc
Rb^=RUT~igce^`cnm`vwRbhSc{i�z%aBH
xep%c�5wxnRUcnh_^`T � � ½ � ¾�� �� � ( �=¼Ap�µVcnk]c{mn�]X5T[f�c{xnRUX]ZuxnX�T[cAp]q¢^`Quc;xnp]v�zuRUhucnmMRUhYcnRb^tQScnmÏ°S\�yum`c
µ
RbZUZgz�c?m`cnZUcnk�X]h�^Ïµ
QuRUZUcigc{mtRUk%RUhu\5^`Quc5ZWXr^[^tRWxnc�X�iuXrfu^tRUk]c&°SZb^tc{m`T5½ÉTtcncr��cr� \u�b��È%cjx�^`Rbp�hSTA�u� 7YX]hSi �g�Ë��¾o�
·^;xnp]m`mtcjT[f�p]h¢iuTN^tp	X �=�o� o [�r� �]�n�
xep�v±zSRbhScnm{�rk_RUÌ]�´�_p]huc
^`QSX�^Vxep]vwf¢Xrm`c{TÏX��n�o���´�r�~T[cj¸_yucnhSxnc
prq�m`ceq£cnm`cnh¢xec?TtRU\]hSX]ZUT � ½LK¯¾Mµ
Rb^tQ�X]hupr^`Qucnm7XrZWT[p��n�o���´�r�
Ttc{¸_yucnh¢xec&prq¡RUhufuyu^NTtRU\]hSX]ZUT 0 ½SKK¾~k%RWX5X�T[RUhu\�Zbc
µVcnRU\�Q�^`RUhu\(xep%c.5�xnRbc{h_^n�uTtX�a � �SX�TNigcnfuRWxe^tc{ilRUhlÇsRb\�yum`c;�g�%, � TX�T[RWigc&hupr^`cr�uµVc;m`cnv�X]mt»�^`QSX�^Nq£p]mV^`Quc�ZUXr^[^`RUxncA°SZb^`cnmoT~^`QSX�^
µVc&iuRUT`xey¢TtT7RUhGÈ%cjx�^tRUp�hSTN�g� 75X]hSi"�g�Ë�g�g^tQSc�T`xnX]ZWXrm
Ttc{¸_yucnh¢xec{T � � ½SK¯¾91 0 ½LK¯¾��(µ
RUZUZ�z¢c�^`Quc(T[cj¸_yucnhSxnc{TNp]q9q£p�mtµNXrmoilX]hSilz¢X]xo»%µVX]m`ilfum`c{igRWx�^`RUp]h�c{mtm`p]moTe� -·�
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PNQuc�cedgfum`c{T`TtRbp�hÄq£p]m;^tQucYµVcnRU\]Q_^`c{iÄcnm`m`p]mt¶·Ttyuv ½¯�{�]z¢¾;xnXrhDz¢c�m`cnµ
m`R´^t^tc{h²RUh²v�X�^`mtRbdGq£p]m`v"X�T&µ7c{ZbZ¿��Çup�m
^tQSRUT�fSyumtf�p�Ttcr�sµ7cYRUh_^tm`pgigySxec�^`QucwmtcjT[RWigy¢XrZMk]cjx�^tp�m . 	 �s^tQucwm`ceq£c{mtc{hSxecYk]cjx�^`p]m ( 	 �s^tQuc�iuXr^`XGv�X�^`mtRbd  	 �Xrh¢i	XwigRWX]\]p]h¢XrZ�µ7c{Rb\�Q_^tRUhu\(v�Xr^tm`R´d�� 	 �

. 	 ,
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� ½É�_¾ # ; T 3
� ½¯��¾ # ; ( 3� ½ 7�¾ # ; J 3���
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0 ( ½É�_¾ 0 J ½���¾ :6: : 0 � ½���¾
0 ( ½¯��¾ 0 J ½[�j¾ :6: : 0 � ½[�j¾
0 ( ½ 7�¾ 0 J ½ 7]¾ :6: : 0 � ½ 7]¾��� ���
0 ( ½���¾ 0 J ½��D¾ :6: : 0 � ½��D¾
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: ½[�{�]i¢¾

·^
^tQScnhGq£p]ZUZUp�µAT=^`QSX�^
	7½���¾ , ½ 3 # O3 ¾ 0 ' � 8 � 	 � (�� � T * 8 ( ½ 3 # O3 ¾ [ � � (+* J	 . 	 � JJ : ½[�{�rc�¾

PNQuc(¸_ySX]h�^`Rb^¯a�� (/* J	 . 	 RUT
X]h	cndgf¢p�hucnh_^tRWX]ZbZUa�µ7c{RU\]Q_^tcji�cnm`m`p]mNk]cjx�^tp�mn�
� (/* J	 . 	 , � (/* J	 ( 	 #�� (+* J	  	 3 :

À�c(xep]h¢xeZUySigc;q£mtp�v ½��]X�¾VX]hSiD½��rz¢¾7^`QSX�^
^`Quc�p]fu^tRUv�XrZ�T[p�ZUyg^tRUp]h 13 RWTN\]RUk�cnhlz%a
½G13 # O3 ¾ , ' � � 	 � (�� � 8 (T [  0	 � 	  	 * 8 (  0	 � 	 , ( 	 #9 	 O3 - :

F 3



PNQuRWT
xnX]h'z¢c5mtc{µ
mtRb^[^`cnhGvwp]m`c&xnp]vwfSX�x�^`Zbawz%a	Rbh_^`mtpgigySxnRUhu\5^`Quc.3exep�k�Xrm`RWXrhSxnc 7(v�Xr^tm`Rbd � 	 XrhSiG^`QucC3�xnmtp_TtT[¶
xep�k�X]mtRWXrh¢xec 7(k]c{xe^tp�m ¨ 	 �

� 	 , ' � � 	 � (�� � 8 (T [  0	 � 	  	 * 1 ¨ 	 ,  0	 � 	 , ( 	 #9 	 O3 - : ½ 7r�]X_¾

PNQuc{h��]^`Quc
p]fg^`RUv�XrZgT[p�ZUyg^tRUp]h5RUTMp�zg^`X]RUhuc{i±z%a5T[p�ZUk_RUhu\?^tQucNq£p�ZUZbp�µ
RUhu\±½ÉXrZWTtp;»%hup�µ
hYX]TMhSp]m`v�XrZ£¾�ZURUhuc{X]msTtagT¯^`cnv
prqMc{¸_ySXr^tRUp]h¢Te� � 	 ½ 13 # O3 ¾ , ¨ 	 : ½ 7r�rz�¾
·^NRUT7XrZWTtp�m`Xr^tQuc{mVT[^tmoXrRU\]Q_^tq£p]m`µVX]m`i(^tp�k]cnm`Rbq£a(^`QSX�^ � 	 X]hSi ¨ 	 T`X�^`RWT¯q£aYT[RUvwfuZUcV^tRUvwcn¶¿yuf�iuXr^tcAm`cnZWX�^`RUp]hSTn�]k%RUÌr�b�� 	 � ( # � � 	 ,]; 0	 � ( ; 	 � ( 1 ¨ 	 � ( # �¢¨ 	 , ; 0	 � ( , � ½�� [ ��¾?# ; 	 � ( O3 - 1 ½ 7r�]xj¾
µ
Rb^tQ � 8 ( , � 8 (T Xrh¢i ¨ 8 ( , p : ¼Ac{hSxec]� � 	 � ( X]hSi � 	 iuR´º�cnm;p]huZUa	z_aÄX�moXrhS»�¶·p]hSc�v�X�^tm`Rbd��V·^;q£yum[^`Qucnm
q£p]ZUZUp�µAT~q£mtp�v ½É��iS¾7^tQSXr^Aµ7c�x{XrhGcedgfum`c{T`T~^`Quc�vwRUhuRUv±ySv k�X]ZbySc;p]q 	~½���¾VRUhl^`Quc�q£p]m`vÄÍ

	��� �u½���¾ , ��� � (/* J	 ½ ( 	 #  	 O3 ¾ ��� JJ # ¨ 0	 � 8 (	 ¨ 	 : ½ 7r�]i¢¾

PNQuc?Ttp]ZUyg^`RUp]h 13 p�zg^`X]RUhuc{i±z%a�Ttp]ZUk%RUhu\�½ 7r�]z¢¾MRWTs^tQuc;p]fg^`RUv�XrZ%µ7c{RU\]Q_^=c{T[^tRUv�X�^`cNzSX]Ttc{i�p]hY^`Quc?X�k�XrRUZWXrzSZbcViuX�^oX
q£m`p]vÑ^`Rbvwc�K , ��yufG^tp�^tRUvwc�K , ���MÀ�c(TtQSX]ZbZ0iucnhup]^tc�Rb^Vq£m`p]v hup�µ3p�hGz%a 3 	 �� 	 ½ 3 	 # O3 ¾ ,�¨ 	 :
PNQuc5TtyuzST`xem`RUfg^ 	 RUh 3 	 RUhSigRWxnXr^tcjTV^tQSXr^A^tQuc±iuX�^oXYyufÄ^tpS��Xrh¢iÄRbh¢xeZUySigRUhu\S�_^`RUvwc � µVcnm`c�ySTtc{i��APNQuRWT
RWTV^`p
igRbº�cnm`cnh_^tRWX�^`c�Rb^Aq£mtp�v ^`Quc5cjT¯^`RUv�X�^tc�p�zg^`X]RUhuc{iGz%aÄyST[RUhu\�X	igRbº�c{mtc{h_^Ah_ySv±z�cnm;prq~iuXr^`Xwf�p]RUh_^`Tn�AKhSigc{c{i���^tQSc
v�XrRUh	p]z *¯cjx�^tRUk�c?prqs^tQSc�mtcjxeyumoT[RUk�c?ZUc{X�T¯^t¶·T`¸_ySXrm`c{T;½ÉÁA sÈu¾Nfum`p]zuZUc{vÑRUT7^`p�T[Qup�µÎQup�µ�^`pYyuf�iSX�^tc�^`Quc�c{T[^tRUv�Xr^tc
3 	 ��µ
QuRWxoQ²RWT;zSX]Ttc{i²p]h'^`Quc�iSX�^`X�q£mtp�v ^tRUvwc5�l^tp�^`RUvwc�����^tpl^tQuc�c{T[^tRUv�Xr^tc 3 	 � ( ��µ
QuRWxoQ²RWT?zSX]Ttc{i'p�h^tQSc±iuXr^`XYq£m`p]v ^tRUvwc(�Y^tp�^tRUvwc�½�� [ ��¾o��µ
R´^`Qup]yu^
^tQuc±hucncjiÄ^tp�m`c{Ttp]ZUk�c&XwhScnµ Ttce^?p]qMZURUhucjXrm
c{¸_ySXr^tRUp]h¢TNprq
^tQSc�q£p]m`v � 	 � ( ½ 3 	 � ( # O3 ¾ ,3¨ 	 � ( :
È%ySxoQÄX±mtcjxeyumoT[RUk�c
yuf�iSX�^tc�p]q¡^tQSc&µVcnRU\�Q�^Vc{T[^tRUv�X�^`c?TtQup]yuZWilz¢c�f�p�T`T[RUzuZUc?TtRUhSxec?^tQuc�xep%c�5wxnRUcnh_^7v�Xr^tm`RUxnc{T � 	Xrh¢i � 	 � ( prqs^tQuc�X�TtTtpgxeRWX�^`c{iwZURUhuc{X]mVTtagT¯^`cnv�TNigRbº�cnmNp]huZUawz%alX�moXrhu»_¶·p]huc;v�X�^tm`Rbd��sKh	qÉX]xe^n�¢X�µ
RWigc&k�X]mtRUcn^¯aprq¡X]ZU\]p]m`Rb^tQuv�T9QSX�T=z�cncnh	igcnk%RWT[cji�q£p]m~^tQuRWT=c{hSi�X]hSiYp]yum7fuyum`f¢p_T[c?Qucnm`cARWTÏ^`p±igc{mtRUk]cV^`Quc{Ttc;igRbº�cnm`cnh_^7T`xoQucnvwcjT
RUhGX�yuhSR´°¢c{ilq£m`X]vwcnµVp]m`»±^`QSX�^ARWTVzSX�T[cjilp�hGRUhSTtRU\]Q_^`T7\�X]RUhuc{i�q£mtp�v T¯^oX�^`ce¶KT[fSX�xec&c{T[^tRUv�X�^`RUp]hY^tcjxoQuhuRW¸_yuc{Tn�

����� 9 @>/ =��! � / �P=�E@ �:=/ B=��471 <A.� �!#���$
 0cn^Vy¢T7hSp�µ mtc{µ7p�mt»±^tQuc�c{mtm`p]mt¶·Ttyuv cedgfum`c{T`T[RUp�hÄ½[�{�]z¢¾=RUh�p�m`iucnm7^tp�mtcjigySxec;Rb^7^`p5^`Quc&T`XrvwcAq£p]m`v ½¯�]�jiS¾=^tQSXr^
µVc&igRWT`xeyST`Ttc{iYRUhGÈ%cjx�^`Rbp�hl�g� 7%�=PNQuRWT7µ
RUZbZS^tQuc{hGX]ZUZbp�µJyST7^tp�RUh%k]p]»�cAPNQucnp�mtc{vÑ�u�U�r�U�?p]qsÈ%c{xe^tRUp]hl�u�U�r�M·q¡^tQSc �
µVcnm`c�c{¸_ySXrZ¡^tp²��^`Qucnh�cedgfum`c{T`T[RUp]h�½¯�j�rz¢¾NµVp]ySZUiGz�c(RWigcnh_^`RUx{XrZ�RUhÄq£p]m`v ^`p�cedgfum`c{T`TtRbp�h�½[�]�jiS¾
Xrh¢iÄµ7c(xnp]yuZWi
RUvwvwc{igRWXr^tcnZUawXrfSfuZUa	PNQuc{p]m`cnv �S�b�]�b�]�AÇup]m&Xw\]c{hucnmoXrZ¡hup]hg¶·yuhuRb^¯a � ��^tQup�yu\]Q0�¢^`Quc5cnd%fSmtcjTtTtRUp]h�½¯�{�]z¢¾
x{Xrh'z�c
m`cnµVp]m`»]c{iw^tpY^tQSc�qÉXrvwRUZURUX]mÏq£p]m`v ½[�]�{i¢¾7X�TVq£p]ZUZUp�µATeÍ

	~½��D¾ , ½ 3 # O3 ¾ 0 ' � 8 � 	 � (�� � T * 8 ( ½ 3 # O3 ¾ [ 	� M�� T � 	 8 M Y � ½SK¯¾ # ; M 3 Y J
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µ
Quc{mtc�µVc&Q¢X�k]c�igce°¢huc{i	^tQSc(¸�y¢Xrh_^tRb^tRUcjTe�p ½SK¯¾ , � ½LK¯¾
½ � � ¾ M 1 @ M", 3

½ � � ¾ M 1 @ T , 3 1 O@ T , O3 : ½ 7g�nz�¾

¤Ap]^tcw^`QSX�^±R´^5q£p]ZUZUp�µAT?q£m`p]v ^tQScligce°¢huRb^tRUp]h�prq @ M ^tQSXr^ @ M � ( ,C� 8 �� @ M �²PNQuRWT�v�XrhuRUfuySZUXr^tRUp]hDT[Qup�µAT�^tQSXr^µVclxnX]h�XrZUµNX�a%T�m`c{T`xnX]ZUc±^`Quclp�mtRU\�Rbh¢XrZMfum`p]zuZUcnv ½¯�j�rz¢¾��Ïµ
R´^`Q.Xrh.cndgf¢p�hucnh_^tRWX]ZÏqÉX]xe^tp]m � �Ï^`pDX]h®c{¸_yuRUk�XrZUcnh_^
vwRUhuRUvwRUÌ{X�^`RUp]h&fumtp�zuZUcnv µ
Rb^`Q �., �]�¢½W^`Quc?xep�hST[^`Xrh_^MqÉX]xe^tp�m � 	 igp%c{TÏhup]^~X�º�c{xe^Ï^tQucAp�fg^tRUvwRUÌ{Xr^tRUp]h�fSmtp�zuZUcnvÄÐ
Rb^
p]huZUa�T`xnXrZUcjT~^`Quc�k�XrZUyuc�X�^
^`Quc�vwRUhuRUv±yuvl¾��

vwRbh� � �
½ @ T # O@ T ¾ 0 O � 8 ( � T S 8 ( ½ @ T # O@ T ¾ [ 	� M�� T Y p ½LK¯¾ # ;NM=@ M Y J � 1

µ
Quc{mtc � O@ZT 1 p ½LK¯¾91 ; M+1 � T 1 �)1 � �lXrm`c5»%hup�µ
h�X]hSi @ M � ( , � 8 �� @ M[�(PNQuRWTAfum`p]zuZUc{v RWT&xeZUc{X]mtZUalXGT[f�c{xnRWXrZ9x{X]Ttc
prq�^`Quc²c{¸_yuRUk�XrZUc{hSxecÄm`c{TtyuZb^�prq(PNQucnp�mtc{v �S�b�]�b�]�ÎÀ�c'^tQ%yST	xep�hSxeZUySigcÄ^`QSX�^l^tQucDµ7c{Rb\�Q_^YcjT¯^`RUv�X�^tc'x{Xrh z�c
m`c{xeySm`TtRUk]cnZUawyuf�iuXr^tc{i�z%aGµ
m`Rb^tRUhu\�igp�µ
h²^tQucYT¯^oX�^`ce¶KT[fSX�xec(cjT¯^`RUv�X�^tRUp�hGX]Zb\�p]m`Rb^tQuv ½�XrhSi�Rb^`TAv�X]h%a	k�Xrm`RWXrh_^`To¾
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PNQuc&v�X+*¯p�m7T[^tcnf	Qucnm`c?RWT~^tp�hupr^`c?^`QSX�^{�%q£p]m
XrZUZ#K`�%^tQSc&RUhufSyg^7k�c{x�^`p]moT ; � % M XrhSi ; �	� (�% M QSX�k]c?^tQuc�T`Xrvwc
°SmoT[^H cnh_^tm`RUc{Tn�=À�c±T[QSX]ZUZ�hup�µ�X]mt\�yuc�^tQ¢X�^
^tQSRUTAp]zSTtcnm`k�X�^tRUp�h	XrZUZUp�µATVySTN^`p�mtcjigySxnc�^tQuc(vwRUhuRUvwRUÌ{Xr^tRUp]h�prqA½�� 7rX_¾
^tp5^tQuc�cj¸�ySRbk�X]Zbc{h_^=fumtp�zuZUcnv prq9Ttp]ZUk%RUhu\&^¯µ7p �=�o� o [��� ���e�ÏZUc{X�T¯^t¶·T`¸_ySXrm`c{T=vwRbhSRbvwRUÌjX�^tRUp�h�fumtp�zuZUcnv�TÏp]q0^tQSc?^¯a%f�c
igc{fuRWx�^tcji�cjXrm`ZbRUc{m=RUh	ÇsRU\]yum`c;�u�SXrhSi�q£p]mNµ
QuRWxoQ�^`Quc�T[f�c{xnRUX]Z�x{X]Ttc;p]qMÈ%cjx�^`Rbp�h��u� 75RUTVRUvwvwc{iuRUXr^tc{Zba±XrfufuZURWxnX]zuZUcr�

PNQuc{mtc±RWT?hup	ZUp�T`TAprq=\�cnhuc{m`X]ZUR´^¯alRbh�p]yum�Xrm`\]yuvwc{h_^AQucnm`c5Rbq=µVc5q£pgxey¢T?p�h�fSX]m[^`RUxnyuZWXrm
k�XrZUyucjT
q£p�mOH!X]hSi� ��T`X�a H , ��XrhSi ��, �]��TtRUhSxec�p�yumAfuySmtf�p�Ttc(RUhÄ^tQuRWT;T[cjx�^tRUp�hGRWTN^`p�vwpr^`RUk�Xr^tc&^tQSc5huc{c{iÄq£p�mAq£p]m`µNXrmoi	X]hSi
zSX�xo»_µNXrmoiwm`c{TtRWigySXrZWTÏRUhGT[RUvwfuZUc
^`cnm`v�Te�MÀ�c�TtQSX]ZbZ¢^tQScnhGfumtpgxncnc{i�^tpwTtQup�µ�RUh�^`Quc�huced%^N^¯µ7pYTtc{x�^`RUp]hST7Qup�µ ^`p
cnv�z�c{i±^tQuc?fumtp�zuZUcnv prq�yuf�iSX�^tRUhu\�^`Quc{TtcAm`c{TtRWigySXrZWTsRUh_^tp&^tQuc;T¯^oX�^tcn¶·TtfSX�xecNq£moXrvwcnµVp]m`»�Ð�^tQ%yST7igcnm`RUk_RUhu\�Ttcnk]c{m`X]Z
k�Xrm`RWXrh_^`T7prqs^tQuc(xnp]m`mtcjT[f�p]h¢igRUhu\5ZWX�^t^tRWxec&XrZU\]p�mtRb^`Quv�Te�

È%p(X�TtTtyuvwcNµVc
µVX]h�^Ï^`p(T[p�ZUk]c7^tQuc
q£p�ZUZbp�µ
RUhu\?fumtp�zuZUcnvÄÍ¡vwRUhuRUvwRUÌnc~p�k]cnm 3 � ^`Quc?xep_T¯^Ïq£yShSx�^`Rbp�hG½£^tQuc&iuX�^oX
� 0 ½��Ù¾ �5RWTNX]T`T[ySvwc{iw^`pwz¢c�Ì{cnm`p±fSmtRUp]mV^`p±^`Quc�RUhuRb^tRWXrZ¢^tRUvwc&RUhST¯^oXrh_^ K , �g�uk%RUÌr�b� 0 ½SKK¾ , �±q£p]m Kxv���¾
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� T~cedgfuZWXrRUhucji5X]z¢p�k�cr��µVcATtQSXrZUZSigc{hupr^`cN^tQuc;p]fg^`RUv�XrZgT[p�ZUyg^tRUp]h�z%a 3 � % 	 �=PNQucATtyuzST`xem`RUfg^ 	 RUhSigRWx{X�^tcjTs^tQSXr^~Rb^RWTNXrhÄc{T[^tRUv�X�^`c?zSX�T[cjilp�hl^`Quc(iuXr^`X 0 ½ �Ë¾VySf	^`p�^tRUvwc �®�:$?cn^tcnm`vwRUhuRUhu\ 3 � % 	 xep�mtm`c{Ttf¢p�hSiuT7^tpwigcn^tc{mtvwRUhuRUhu\
^tQSc7c{h�^`mtRUcjT0prqSX;�H#AigRUvwc{hST[RUp�hSXrZ�µVcnRU\]Q_^¡k�c{x�^`p]msT[p&X]T¡^tp;X]fufum`p�dgRbv�Xr^tcs^tQScVxnp]ZUyuvwh�k]cjx�^tp�m ( 	 z_a&^`Quc7ZURUhucjXrmxep�v±zSRbh¢X�^tRUp�h � � 3 � % 	 RUhÄ^tQuc±ZUc{X]T[^[¶KT`¸�y¢Xrm`c{T
TtcnhSTtcl½É���]X_¾o�
À�c(^tQ%yST&T`X�al^`QSX�^&cedgfum`c{T`T[RUp]h�½É���]X_¾
igce°¢huc{T;X
^tQSRbmoi%¶·p]moigcnm
cjT¯^`RUv�X�^tp�mNq£p]m?^tQuc±mtcnq£cnm`cnhSxnc5T[cj¸_yucnhSxnc � � ½��Ù¾ �%�;PNQuc±mtcjT[yuZb^`RbhS\'� �u��� o¿�n���É�����9c{T[^tRUv�X�^`Rbp�hlc{mtm`p]moT
µ
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µ
Quc{mtc � � ½SKK¾Niucnhup]^tc{TV^`Quc(Xrf�p�T[^tc{mtRUp�mtR¢c{T[^tRUv�X�^`Rbp�hwcnm`mtp�mNRbhGc{T[^tRUv�Xr^tRUhu\ � ½LK¯¾7q£m`p]v X�ZURUhuc{X]m7xep�v±zSRbh¢X�^tRUp�hwprq
^tQSc(�±vwp_T¯^
m`c{xncnh_^
RbhSfuyg^`Tn�

� � ½SK¯¾ , � ½LK¯¾ # ; � % M 3 � % 	 :
À�cAXrZUm`c{X]iua&»%hup�µ�q£mtp�v�^tQScAigRWTtxnySTtTtRUp]h(RUhYÈ%c{xe^tRUp]hY�g� 7%�]fSmtRUp]m9^tp�cnd%fSmtcjTtTtRUp]h	½��]xj¾o�r^`QSX�^Ï^`QucAXrf�p�T[^tc{mtRUp]m`R

m`c{TtRUiuySXrZ�k]cjx�^`p]m �( � QSX]T
^tpwz�c�p]mt^tQup�\]p]h¢XrZ�^tpY^`Quc5iuXr^`XYv�X�^`mtRbd � � ��k_RUÌ]�´� � 0� �( � , p : À�c(XrZWT[p�»%hup�µÎ^tQSXr^
^tQSclp]fu^tRUv�XrZ~Ttp]ZUyg^`RUp]h 3 � % 	 fum`p�k_RWigcjT�Xrh.cjT¯^`RUv�X�^tc � � 3 � % 	 ^tQSXr^±RWT�^`Quc	xnZbp_T[cjT¯^±cnZUcnvwc{h�^(RUh�^`QuclmoXrhu\�c
TtfSX]xnc&p]q � � ^tp�^`Quc(xep�ZbySvwhlk]cjx�^`p]m ( 	 �¤?p�µ³X]T`Ttyuvwc=^`QSX�^ÏµVcVµ
RWTtQ(^`p&Ttp]ZUk]c~^tQuc
hSced%^[¶·QuRU\]Quc{m9p�m`iucnmsfumtp�zuZUcnvÄ��k%RUÌr�b�rprq¢p�m`iucnm H , �uÍsvwRbhSRbvwRUÌ{c
p�k]c{m 3 � ^`Quc(xep_T¯^Nq£yuh¢x�^tRUp�h����������������
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PNQuRWT�T¯^oX�^`cnvwcnh_^&RUT&k�cnm`aÄxnZUp�Ttc(^tp®½��]�]X_¾Acnduxecnfu^;q£p�m�X]hDcnd%^tmoX	xnp]ZUyuvwh'RUh²^`QucwiuX�^oXlv�Xr^tm`R´d �
�
Í&^tQuc�°SmoT[^

^tQSmtc{c&xnp]ZUyuvwhST7prq �
�
xep�RUhSxeRWigcAµ
Rb^`Ql^`Qup�Ttc;p]q � � �uµ
QuRUZUcA^`Quc�ZWX]T[^Nxnp]ZUyuvwhwprq � � xnp]h_^`X]Rbh¢T=^`Quc�ced%^tmoX5hScnµiuXr^`X±^tQSXr^?Xrm`c�hucncjigc{ilq£p]mAX�q£p�yum[^`Qg¶·p]moigcnmVc{T[^tRUv�X�^`p]m{�
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PNQucNfum`p]zSZbc{v�RUh	½É���rz¢¾9m`c{¸_yuRUm`c{T9ySTs^tp�ZURUhuc{X]mtZUa;xnp]v�zuRUhuc=^`QucVq£p]yum=xnp]ZUyuvwhST9prq �
�
RUh±p]moigcnms^tp�xnp]vwfuyg^`c

^tQSc;q£p�yumt^tQg¶·p]moigcnmNcjT¯^`Rbv�Xr^tcjT~p]q � � ½É�_¾91 � ½[�j¾91 :6: : 1 � ½���¾��_�=KhGpr^`Qucnm
µVp]moiuTn�_Rb^
mtcj¸_yuRUmtcjT~ySTV^`pwigce^`cnm`vwRbhScA^tQSc
xeZUp_T[cjT¯^
cnZUc{vwcnh_^
RbhG^`Quc(moXrhu\�c(T[fSX�xec�p]q �

�
^`pw^tQuc±TtX]vwc�xnp]ZUyuvwhGk]cjx�^tp�m ( 	 �NÀ�c±XrZUmtcjX]igaw»%hup�µ�µ
QSXr^?RWT

^tQScYxnZUp�Ttc{T[^?cnZUcnvwc{h_^?^tp ( 	 Rbh²^tQucYmoXrhu\�c5prq � � �¡µ
QuRWxoQ²RWT&X	Ttyuzuv�Xr^tm`R´dÄprq � � �±PNQuRWT�T[yS\]\]cjT¯^oTA^`QSX�^�µVcTtQup]yuZWi�^tm`a�^tpwigcjxep�vwf¢p_T[c;^tQuc�moXrhS\]c�T[fSX�xec�prq �
�
Rbh_^`p5^¯µVpYp]mt^tQup�\]p]h¢XrZ�T[ySzST[f¢X]xecjTe�gk%RUÌr�b�

ÁAXrhu\�c]½ �
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Quc{mtc 5 RWTwX.xep�ZbySvwh�k]cjx�^`p]mY^tQ¢X�^lRWTYp]mt^tQSp]\]p�hSXrZN^`p � � � �)0� 5 , p ��PNQuc'hupr^oX�^`Rbp�hJÁ?Xrhu\�c]½ � � ¾ �ÁAX]hu\]c]½ 5 ¾(X]ZWT[p²vwcjXrhST5^tQ¢X�^Ycnk]c{mta�cnZUc{vwcnh_^±RUh®^`Quc	moXrhS\]c	TtfSX�xeclp]q �
�
x{Xrh�z�cGcedgfum`c{T`T[cji.X]T�X�ZURUhucjXrm

xep�v±zSRbh¢X�^tRUp�hwprq¡^`Quc(xep�ZUyuvwhSTVprq � � X]hSi 5 �
2Vyg^(^`QuRWT5igcjxep�vwf¢p_T[Rb^tRUp�h�xnX]h®z¢c�cjX]TtRUZbaDX]xnxnp]vwfuZURWTtQuc{i'z%a�fum`p8*¯c{xe^tRUhu\G^tQSc�ZWX]T[^5xep]ZUyuvwh�prq �

�
p�h�^`p

^tQScwm`X]hu\]cwTtfSX]xnc�p]qVRb^oT&°Sm`T[^�^tQSmtc{c�xep]ZUyuvwh¢T;X]hSi�»]cnc{fuRUhu\	^tQuc�m`c{TtRWigySX]Zsk�c{xe^tp]m�X�T 5 ��PNQuRWT�RWT�fumtcjxeRWTtcnZUa
Xj+&m`X]vY¶KÈuxoQuvwRWi%^~p]mt^tQSp]\]p�hSXrZURUÌ{Xr^tRUp]h�T¯^`cnfÄXrhSiGRb^NRUTVcj¸�ySRbk�X]Zbc{h_^~^tp�^`Quc�q£p]ZUZUp�µ
RUhu\�vwRUhuRUvwRbÌjX�^`Rbp�h±fSmtp�zuZUcnvÄÍ
vwRUhuRUvwRUÌnc
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PNQuRWT5RUT±XrZWTtpÄXDT[f�c{xnRWXrZ~x{X]Ttc�prq5½�� 7rX_¾�µ
Quc{mtc�µVclQ¢X�k]c�m`cnfuZWX�xec{iD^`Quc	Ttc{¸_yuc{hSxec � � ½���¾ 1 :6: : 1 � ½��D¾ �Äz%a
��� 1`� 1`�!1 0 ½���¾ 1 :6: : 1 0 ½��3#Ä�_¾91 0 ½�� #'�_¾ �_�sÀ�c;TtQSXrZUZ¢iucnhup]^tcA^`Quc&p]fg^`Rbv�X]ZSTtp]ZUyg^tRUp�h±z%a 3 � % 	 �=PNQuc;TtyuzST`xem`RUfg^
	 Rbh¢igRWxnX�^`c{T�^`QSX�^sR´^9RUT9Xrh�cjT¯^`Rbv�Xr^tcÏzSX�T[cji�p]h�^`Quc7iuXr^`X 0 ½��Ù¾�ySf�^tp?^tRUvwc ����$;ce^`cnm`vwRUhuRUhu\ 3 � % 	 xnp]m`mtcjT[f�p]h¢iuT^tpGigce^`cnm`vwRUhuRUhu\�^tQuc�cnh_^tm`RUc{T?prq~Xl�7#AigRUvwcnhSTtRUp]hSX]Z�µ7c{Rb\�Q_^Ak]c{xe^tp�m;Ttp	X]T?^tpGXrfufSmtp�dgRUv�X�^`c?^`Quc±ZWX�T¯^;xnp]ZUyuvwh
prq �

�
z%alX±ZURUhuc{X]mVxnp]v�zuRUhSX�^`Rbp�hYprq¡^`Quc�xep�ZbySvwhST~p]q � � �uk%RUÌr�b� � � 3 � % 	 �uRUhl^`Quc�ZUc{X]T[^[¶KT`¸�y¢Xrm`c{T~Ttcnh¢T[c]�Ï¤?pr^`c^tQ¢X�^A^`Quc(cnh_^`mtRUc{TARbhÄc{k]cnm`a�m`p�µÎp]qM^tQuc5iSX�^`X�v�X�^tm`Rbd � � Xrm`c&^tQuc5^tQum`cncC3oq£yg^tyum`c 7�k�X]ZUyuc{T
xnp]m`mtcjT[f�p]hSiuRbhS\5^`p^tQSc(cnh_^tm`alRUhG^tQSc(ZWX]T[^
xnp]ZUyuvwhGprq �

�
�A¼Ac{hSxec]�S^tQSc(ZWX]T[^Nc{ZUcnvwcnh_^
prqM^`Quc5Xrz�p�k]c�ZURUhuc{X]m
xep]v�zuRUhSXr^tRUp]hlTtcnm`k]cjT

X]T~X �`��� !8;~�����Afum`c{iuRUxe^tRUp]h±prq 0 ½�� #l�_¾sRUh±^`cnm`v�TÏprq � 0 ½���¾91 0 ½��{#²�j¾ 1 0 ½�� # 7�¾ �%� � TtRUvwRbZWX]m¡m`cnv�Xrm`»�Qup�ZUiST
q£p]m±^tQSc	p]^tQuc{m5cnh_^`mtRUc{Tn��PNQSc	Ttyuf¢c{m`T`xem`RUfg^  T[^`Xrh¢iuT(q£p�m��o�]� !8;~��� ���®À�c	^tQ%yST�TtX�aD^tQ¢X�^Ycedgfum`c{T`T[RUp]h ½��r��X_¾
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cnm`m`p]moT~µ
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Quc{mtcjR � ½SK¯¾;iucnhup]^tc{T;^`QucwXrf�p�T[^tcnm`RUp]m`R¡zSX�xo»%µVX]m`i'fSmtcjigRWx�^tRUp�h'cnm`mtp�m;RUh�cjT¯^`RUv�X�^tRUhu\ 0 ½LK�#³��¾Aq£mtp�v XlZURUhucjXrm
xep�v±zSRbh¢X�^tRUp�hwprq¡^`Quc�q£yg^`yumtc(��RUhufuyu^`Tn� R � ½LK¯¾ ,/0 ½SK2#®��¾?# ; � % M 3 � % 	 :
À�cYX]ZUmtcjX]igaÄ»%hup�µ�q£m`p]v"^`Quc�igRWTtxnyST`T[RUp]h'RUh�È%c{xe^tRUp]h��g� 7%�0fum`RUp]m;^tpÄcedgfum`c{T`T[RUp�h.½É�]xj¾o�0^`QSX�^�^`QucwXrf�p�T[^tc{mtRUp]m`R
zSX�xo»_µNXrmoi²m`c{TtRWigySX]ZÏk]c{xe^tp�m § � QSX�T�^tp'z�c�p�m[^`Qup]\�p]hSX]Z9^`pÄ^tQuc�iSX�^`XÄv�Xr^tm`Rbd � � � � 0� § � , p 1¡µ
QSRUxoQD^tQ%yST
RUvwfuZURUc{TÏ^`QSX�^ARb^AxnX]h	z�c(xoQup_T[c{hGX�TV^tQuc 5 xep]ZUyuvwh�^tQSXr^Aµ7c�vwcnh_^`Rbp�huc{ilc{X]mtZURUcnm{��k%RUÌr�b�

ÁAXrhS\]c]½ �
�
¾ , Á?Xrhu\�c]½ � � ¾ � ÁAX]hu\]c�½ § � ¾ : ½��r�]z�¾

�;yumwp�mtRU\�Rbh¢XrZ~vwp]^tRUk�X�^`Rbp�h®q£p]mwRUh_^tm`pgigySxnRbhS\²^tQSc²Xrf�p�T[^tcnm`RUp]m`R~zSX�xo»%µVX]m`i�mtcjT[RWigySX]ZNk]c{xe^tp�m § � µNX]T�^tQScigcjT[RUm`c
^tpYT[p�ZUk]c
^`Quc?q£p�yumt^tQg¶·p]moigcnm7fum`p]zuZUcnv ½��]�rz�¾o�ghupr^
X�q£m`c{TtQ��%zuyg^
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