
���������
	�����������������	��
	���������� � �"!$#%��&�	����('
) �*+�"�,�+������-.� �"!�/0�1&�*��,2�"354(�6&879�,-+�:#%�"&;4<�6&=�>����2�

�?�+�>����	;����-

@BA(CEDGF(H�I=JGK�CML,KONQPSRUTVFWF(HXTXA<H�Y=F(ZVH\[<PXA(HX]_^
K`F<abCEK`c0dVFfeVg
hji�k`lml
nporqtsvu�wUxyq{zp|~}\�`��k`x��,syk`x�uO�p�vorzpq{�`or�
��opq{�Q��xy|�qtsvuO�(����kOkQlmq�op�`sykQo������(�O�,�f�Q�,�v�`�`�Q�(�

���p�"�
�p�`�Q�<�`�¡ r�f¢f£O¤f�S¥§¦Q�p�S¥¨ ��`© �

ª«ª«ª9¬ kQlm��r�`�`�Q® ¦O¯Q¯Q�±°³²f²,´f´f´±¥�µO£`¯O�`´(£�¶Q�(·`�f¯O£f©b¥³·`�Qµ¸j¹��Mr��x�sylm�MoOs;k�º±»±���M¼�s�xyq�¼¡���b»½or�`q{op�M��xyq�or����oWz+i�kQlmrn(sy��xU�(¼�q{��or¼M�Q�
�Ou(x���¼Mnr|���Uorq��f��xy|�qts�uO�W�Ou<x��`¼Mnp|����U¾%¿¡ÀfÁ,�Q�(����(�

��¶<·,ÂfÃ<¢<�,ÃfÄ(�Q£�Ã(£S¥v�QÄQÂ �Å ¹��MW�,x�sylm�MoOsy|�k`º±i�k`lmrn(sy��xU�(¼Mq��Mop¼M�1�`orz+Æ ¬ up|�q�¼M|M���(¼ ¬ kOk`�\k�ºÇ�vo(º¨k`xyl��,syq�¼M|M�Vi�k`lml
nropqtsvu
wUxyq{zp|U}S����k`x���syk�x�uO�r��oWz(qÈ��oW�"��orq��f�Exy|�q�s�uO�p����kOkQlmq�or��sykQo\�r�v� �O���Q�f�¡�³���Q�`�(�V��(�

µ(��Éf¢<�,ÃOÄ(�`£�Ã(£b¥v�`ÄQÂ

Ê�ËÇÌMÍMÎ,ÏWÐ`ÍQÑ ª ��z(�M|�¼�xyq�����s ¬ �Òw��,sy��Ó;�Muj¼Mk`lmrn(s���syq�kQor�`�SÓ��M�j�k`x�s��`�Ô�VÓ ¬ q�¼ ¬
ºGkQ����k,Ó=|j��s�x��Qz(qtsyq{k`oW����s ¬ xy�M���Õsyq���xy�¡zÖ��r(xykf�`¼ ¬ sykB�k`x�s��`��zp�M|�q��QoX×Uw���sy��Ó��Mu
(xyk��<q{zp��|Ø�~|�q�lmr��qtÙW�¡zV�Qnp�rq{ÚOnrqtsykQnp|���u"�¡�`�`q��{�`�p�{�=np|���x±q{oOsy��x�º¨�`¼M��syk ¬ q�� ¬ ���x�º¨k�x��
l���or¼M�~¼MkQlmpnpsyq�or�"��oWzÒxy�M�{��sy�¡zmxy�M|�k`npxy¼M�M|M×pÛ ¬ q{|��`r(xykf��¼ ¬ �OÓ ¬ q�����|�nr¼�¼M�M|�|³º¨np�
ºGk`x�|³s�x��`q�� ¬ s�º¨k�x�Ó;�,x�zÜ��rp�{q�¼¡�,syq�kQor|M� ¬ ��|���q�lmqts���syq�kQop|�s ¬ ��s6l��`ÝQ�Þqts+z(qtßm¼Mnr�ts
syk�|�nrr�k�x�s��kOkQ|��M�tu0º¨�¡z(��x���sy�MzX�Xq�o<sy�ExykQ���x����r���
Ó����_�k`x�s����½|³up|³sy��lm|M× ª �
�Eà(�
��lmq{op��s ¬ ����lm��xy�Qq�or�
|³s��`oWzp��x�z(|~q�o+s ¬ �|�k`�§¼¡���{���¡z+Ó��M�Þ|���xy�<q�¼M�M|~��rpxykQ�`¼ ¬ syk
�pnr|�q�or�M|�|³�Õsyk����pnr|�q�or��|�|��M���M¼�s�xyk`orq�¼
¼Mk`lmlm��xy¼M�1º¨k�x�kQ|�|�q��r����|�kQ��npsyq�kQop|�syk6s ¬ �M|��
| ¬ k`x�sy¼Mk`lmq{op�Q|��`oWzÒk`npsy��q�or�=sykQpq{¼�|�k`ºVxy�M|��M��xy¼ ¬ q�oms ¬ �=�Mlm�Exy�Qq�or�1�,xy�¡�k`º\¼MkQlÒ�
pnps���syq�k`oW�`�X�`xyq{z�Ó��M�Þ|���xy�<q�¼M�M|M×

á âÖã~ä½åVãæ�äÇçéè6êìë~í?î�ï1ð�ñØðVæ�ë~ò1ñ;ójôõåXæEö"÷Öñ;ò�ö5øùä½úüû�ä½å�ã1æ�ýbä±÷

þ"ÿ L�F����VZ��MA���JÈFpHXA<D��pCEJ¨]	�EK`LMTXHVF(DGF��pJÈK ÿÿ ZXLMT�A ÿ ^
DÈF�
VZ ÿ����� ��A��pK��ETVK���C�A(H ÿ J���JÈFpH��ÕC�F��
CEK ÿ KQA<CMLMT��VC�F��yK`L�� ÿ JÈH���F���A(JÈH ÿ �EC�K`A���P��XCEF�]�ZXL��EJGF(H�� �rZXA<DGJ!�yc ÿ F��"�$#�A<C�K(PSF(HXK+F��%��TVK��(K�c
LMTXA<DGDÈK`H&�(K ÿ �ET\A��'#JGDÈD(
\K)�§A(L,KQ]*
Wc_L�F����VZ���JÈH&��L,K�H���K�C ÿ J ÿ"ÿ J+���VDÈJ!�ÕcWJÈH,�-�ETXK�Z ÿ K�F��.�ETXK
^
CEJ¨]/�ÕF(C�Z ÿ K`C ÿ P0��A��WJGH&� L�F(H���ApL1�2#J!�ET3��TVK0D¨A<C4�(K5�SFWF(D~F�� ÿ L�JÈK`H���J ÿ � ÿ A<HX]«K`H&�(JGHVK`K�C ÿ
#TVFìA(CEKjZ ÿ JGH&� L�F����VZ��MA��EJGF(H\A<D6��FWF(D ÿ FpHÜI�R ÿ A<HX]7#TXF A<C�KjZVH��§A��ÞJÈDGJGA(C8#J!�ETÜTVJ!�pT
�\K`C9�ÕFpC:��A<H\L,KmL,F��;�XZ��EJGH&�,<
^
CEJ¨]ÒL,F����VZ&�EJGH&�K�H>=WJÈC�F(H,�+K`H�� ÿ� ? P$@ �pÿ K�KA�B�EF1Ap]V]�C�K ÿ�ÿ �ETVJ ÿ J ÿ�ÿ ZVKpP1�yc>�VJ¨L�A<DGDGcB�ETXCEFpZ&�(T

�ETVK�Z ÿ K"F��0
VC�F�# ÿ K`C9�C
XA ÿ KQ]2#�K�
5�SF(C:��A(D ÿ <p@�F ÿ ��L,F����VZ&��A���JÈFpHXA<DD�\FpC9�MA<D ÿ TXAE=pK1A(]�F����EKQ]
A��6ZVD!�EJ!�F�EJGK�C�K`]jA(C�LMTVJ!�EKQL1��ZVCEKpPpAp]VA�����K`];�ÕC�F�� L,F����+K`C�L�JGA(D&#�K�
-�SF(C:��A(D ÿ <�G�TVKB�EJGK�C�]�K�H&�
HVJ���JÈFpH ÿ =fA(CEc8�ÕC�F��I�\FpC9�MA<D,�EF2�SF(C:��A(D�P�
VZ���JÈH	�(K`HVK�CMA<D��§A(DÈDSJGH���F)��TVCEK`K'��A<JGH0L`A��EKA�(FpCEJGK ÿ P
A<HXA(DÈF��(F(Z ÿ �EF5��TVK��ETXCEK`K6L,F��;�SF(HXK�H�� ÿ F��.�ETVK8�ÞFW]VK�D!�F=WJGK�#J��L,F(H���CEFpD½]�K ÿ J!�pH*�XA��:�EK�C�H0KSA
�ÕCEFpH��:�vK`HX]���TXA���J ÿ C�K ÿ �\FpH ÿ J+
VDGKB�ÕFpC%��TVKL�pK�HVK`C�A��EJGF(H½Pr]�K�DGJ+=(K�C�c(PrA<HX]�]�J ÿ �VD¨Afc+F��0��TVK�Z ÿ K`C
JÈH��EK`C9�§ApL,KpPrA8
XA(LM�ÞK`HX]0L�F(H ÿ J ÿ �EJGH&�+F��Ø]XA���AXPpC�K ÿ F(ZXC�L�K ÿ PpA<H\] ÿ �\KQL,J!H\L"J+���VDGK��ÞK�H���A��EJGF(H ÿ
F�� ÿ K�C4=rJ¨L,K ÿ PWA<H\]jA)�ÞJ¨]V]�DGK'��JÈK`C%��TXA��A(L�� ÿ A ÿ A�L,FpH���CEFpDXD¨Afc(K`C`PpTXA<HX]VDÈJGH&�6Z ÿ K`CUC�KA�rZVK ÿ � ÿ



Á

A<HX]N
XCEF��(K�C�JGH&�;�ETVK+JÈH���K�CMA(L1��JÈFpH ÿ ��TVCEFpZ&�(TBA��(K`HVK�CMA<D½D¨Afc(K`CO�EF ÿ �SK`L�J�HSL)
XApLM��K`HX]�J+�8�
�VDÈKA�ÞK�H���A��EJGF(H ÿ F�� ÿ K�C4=WJGL�K ÿ <>PUA(LMT_F��(�ETVK ÿ KmD¨Afc(K`C ÿ L�A(H�L�F(H ÿ J ÿ �F�� ÿ KA=(K`C�A(D ÿ Z&
��³D¨Afc(K�C ÿ <
@�F ÿ �
L�F����VZ��MA��EJGF(H\A<DQ�\FpC9�MA<D ÿ J+�;�XDÈKA�+K`H��ÒA_L,F��;�ÞFpH ÿ K���F�� ÿ K`C:=WJ¨L,K ÿ P\JÈHXL�DÈZ\]�JÈH,�

�yF�
 ÿ Z,
&�ÞJ ÿ�ÿ JGF(H±P�HXDGKJ�ECMA<H ÿ �ÕK�CQP<A<HX]L�yF�
;�ÞFpHVJ���F(C�JÈH,�,<(^
J+=(K�H;��TVK1A��ÞF(ZXH��=F��SF�=pK�C�DGA��6JGH
�ETVK ÿ K)�XCEF��yK`L1� ÿ P�J!�"J ÿ �rZVJ!�EK�H\A��EZXC�A(D��EF5�VC�F��SF ÿ K��ET\A��O�ETXK ÿ K)�\FpC9�MA<D ÿ1ÿ TVF(ZVD¨]�#UFpC:�-�EF��
�(K���TVK�C ÿ FR�ETXA��.#�K�L�A<HÞAE=(FpJG]6]�Z&�VDGJGL`A���JÈH&�R��TVK�K,abF(C:��J!�.��A��(K ÿ ��FÒ]VK�=(K`DÈF���L�F����VDGJGL`A��EKQ]
ÿ K`C:=WJ¨L,K ÿ A<HX]Ö]�KA�VDGFOc��ETXK�� A�� ÿ �SK`L,J!H\L ÿ J!�EK ÿ <(G�TXK0LMTXA<DGDGK�H&�pK��EFBJGH��EK�C�F��SK�CMA�
XJÈDGJ��ycìJ ÿ
�ETXA��R�SF(C:��A(D ÿ A<C�K2
VZXJÈD!�
Z ÿ JGH&��]�J{abK�C�K�H����VC�F��(CMA����ÞJGH&��DGA(H&�(Z\A��(K ÿ A(HX]N��K`LMTVHVFpDÈF��(JGK ÿ <
SìK3
SK�DGJÈKA=(KT�ETVK/�(K`cU�EFV�\FpC9�MA<DÒJÈH���K�C�F��SK�CMA�
VJGDÈJ!�ycõJ ÿ ��TVK Ap]�F��&�EJGF(HéF��6DGJ!�pT��$#�K�J+�(T��QP
W�@�X0�F
XA ÿ KQ] ÿ �MA<HX]XA<CM] ÿ �ÕF(C�CEKA�+F��EKmC�K ÿ F(ZVCML,K ÿ P,#UKA
 ÿ K�C4=WJGL�K�]�K ÿ L,C�J+���EJGF(H ÿ P\A(HX]�L,F��;�
�6ZVHVJ¨L�A��EJGF(H��VC�F���F�L,F(D ÿ <AG�TVK ÿ K~A(CEK%
rcL�ETXK�JGCØHXA��EZVC�K=JGHX]�KA�\K`HX]�K�H���F����ETXK%�VC�F��pC�A��;�ÞJGH&�
DGA(H&�(ZXA��(K ÿ A<H\] ÿ F��"�$#�A(CEKB�EFWF(D ÿ Z ÿ KQ]5
WcÞ]VJ{abK�C�K�H��J�(C�F(Z&� ÿ �EF+J!���VDGK��ÞK`H��Y�ETXK�JGC�L�DÈJGK�H�� ÿ
A<HX] ÿ K`C:=WJ¨L,K ÿ <ZS K8��TWZ ÿ L�A(HT
VZXJÈD¨]ì]VJ ÿ �EC�J!
XZ��EKQ]ìF�
��yK`L�� ÿ c ÿ ��K�� ÿ #J!�ETVFpZ��mCEK`DÈcWJGH&��FpH
�ETVK�ZVHVJ+=(K�C ÿ A<D;Z ÿ KjF��TVKQAE=Wc�#�K�J+�(T�� ÿ F(DGZ��EJGF(H ÿ�ÿ Z\LMT A ÿ RO[R\B] þ8� ^�� P�A<D!�ETVFpZ&�(T/�ETXK ÿ K
#JÈDGD±L,K`C9�MA<JGHVDGc-
\KmJGHXL�DÈZX]VK`]_JÈH���TVKmDGA(C:�pK�CY#UKA
 ÿ K`C:=WJ¨L,K ÿ �ÕCMA��ÞK�#�F(C4�Z<

_�H��ETVJ ÿ �\A��SK�C%#�K"]�K ÿ L�CEJ+
SK1F(ZVC`#UFpC:��JÈH�]�K�=pK�DGF��VJGH&��A<H\]�]�K��VDGFOcWJÈH,���ETVK
^ÒA��EKA#�Afc
RUF����VZ��MA��EJGF(H\A<DaS K�
ÖI�F(C:��A(Db<ZS KjL,F(H ÿ J¨]�K�CmDGK ÿ�ÿ F(H ÿ DGK`A<C�HVKQ]ìA�
\FpZ����ETVK�DGJ+�+J!��A��EJGF(H ÿ
F��ØFpZVCL,ZVC�C�K�H���A��&�VC�FpApLMT0A<HX]0K,eVA��ÞJGHVKÒTVF�#c��TVK ÿ K�DGJ+�+J!��A��EJGF(H ÿ L`A<H�
\KÒF�=pK�CML,F��ÞKB
Wc
A(]�F����EJGH&�ìAT#�K�
 ÿ K�C4=WJGL�K ÿ A��&�VC�FpApLMT0<dS K�]�K ÿ L,C�J!
SK ÿ �SK`L�J�H\L�C�KA�rZVJGCEKA�+K`H�� ÿ �ÕF(C+TVJ!�pT
�\K`C9�ÕFpC:��A<H\L,K�L,F����VZ&�EJGH&�7#UKA
 ÿ K�C4=WJGL�K ÿ A<H\]ÜFpZ��EDGJÈHXK_FpZVC��ÕZ���ZVCEK�C�K ÿ K`A(C�LMTe#UFpC:�ÖJGH
�ETVK ÿ K�A(CEKQA ÿ <

f g/h1äji ä±÷Wæ9k~ò5ë6ljð&h1ä ô ñØð�äÇç«ñ�m êìë~í?î�ï1ðWñ�ðVæyëUò1ñ;ó�ø�ä½úon�ë=å�ð�ñ;ó

RUF����VZ��MA��EJGF(H\A<D�#�K�
��\FpC9�MA<D ÿ A(CEKÒ]�K ÿ J+�(HVKQ]-��F��VCEF�=WJ¨]�K
TVJ!�pT��³DÈKA=(K�DbZ ÿ K�CJGH��EK`C9�§ApL,K ÿ ��F
TVJ!�pT��SK�C:�ÕF(C4�ÞA(HXL,K�L�F����VZ���JÈH,�0C�K ÿ F(ZVCML,K ÿ <&G�TVK ÿ K�CEK ÿ FpZVCML,K ÿ �ÞAfc	
\K;�XA(C9�"F��=A0L,F��;�
�VZ���A��EJGF(HXA(DD�pCEJ¨]ÇPrF(C`�ETVK`c5��Afc;
SK ÿ �MA<HX]>��A<DGF(HXK"C�K ÿ F(ZVCML,K ÿ < þ�ÿ A<C4�(ZVKQ]ÞJÈH � p�� P��ETXK�C�K`A(D
=fA(DÈZXK�F��=L,F����VZ���A��EJGF(HXA(Dd�SF(C:��A(D ÿ J ÿ HXF��6�yZ ÿ �'��TXA��L�ETVK`c ÿ J+�;�XDÈJ!�Õc�A(L�L�K ÿ�ÿ �EF��(C�JG] ÿ K�C:�
=rJ¨L,K ÿ �ÕFpCÒZ ÿ K`C ÿ 
VZ��mA<D ÿ F-�ET\A��R�ETVK`cN�VCEF�=WJ¨]�K�A�L,FrA<C ÿ K��F�pC�A(JÈHVKQ]��ÞKQA<H ÿ F��%�ÕK`]�K`C�A��EJGH&�
�(C�JG]�A(HX]�HVFpH��F�pCEJ¨]�C�K ÿ F(ZVCML,K ÿ < þ D ÿ FXP�
SK`L�A(Z ÿ K)�ETXK�c�A<C�K)#�K�
��C
XA ÿ K`]½P,�SF(C:��A<D ÿ �XCEF�=WJ¨]�K
A<C4�(ZXA�
VDÈc���TVK1L,FpCEC�K`L��=A<CMLMTVJ���K`L��EZVC�KY�ÕF(C;JGH���K��pC�A��EJGH&�R�ETVKTVJ+�(TXDÈc ÿ �SK`L�JGA(DÈJ+q�KQ]2�pCEJ¨])��K`LMT��
HVF(DGF��pJÈK ÿ`r�ÿ ZVJ!��A�
VDGK`�ÕFpC;]�K�=pK�DGF��&�ÞK�H��=A���HXA��EJGF(HXA(DrD¨A�
SF(CMA���F(C�JÈK ÿ A(HX]�ZXHVJ!=pK�C ÿ J!�EJGK ÿMs #J���T
L,F����ÞK�CML,J¨A<D ÿ F��"�$#�A<C�KmA��&�XDÈJ¨L�A��EJGF(H ÿÿ ZXLMT�A ÿ ]VA���A�
XA ÿ K ÿ A(HX]�L,F(DGD¨A�
SF(CMA��EJ+=(KL�EKQLMTVHVFpDÈF��
�(JGK ÿ <

SìK1T\AE=(K1]�KA=(K�DGF��SK`]�A(HX]�A<C�K1]�KA�VDÈFOcWJGH&��A�L�F����VZ��MA��EJGF(H\A<D&�SF(C:��A(D�PW^ÒA��EKA#�Afc � t P4uWP
pE� P&�ÕF(CB�ETVK þ K�C�F(HXA(Z��EJ¨L�A(D(vWc ÿ �EK�� ÿ RUK`H��EK�C
A<HX] þ C:��c�\K ÿ KQA<CMLMT�XØA�
SF(CMA���F(C�cj@BA��yFpC
vWTXA<C�K`]8\K ÿ F(ZXC�L�K�RUK�H���K�C ÿ P�$#�F�TVJ+�(T8�\K`C9�ÕFpC:��A(HXL,K�L,F��;�XZ��EJGH&�ÒL,K�H���K�C ÿ�ÿ �SF(H ÿ F(C�K`]�
Wc
�ETVK-wRv3x"KA�XA<C:�:�ÞK�H���F��Yx�K��ÕK�H ÿ K�y ÿ8z J+�(T«I�K�C:�ÕF(C4�ÞA(HXL,KjRUF����VZ&�EJGH&�B@�F�]�K�C�HVJ+q`A��EJGF(H
I=C�F��(CMA��*<QG�TVK	�XCEJ+��A<C�c3�ÕFWL�Z ÿ F��B��TVJ ÿ �VCEF��yK`L��+J ÿ �EF«A ÿ�ÿ J ÿ ��I�R%�C
XA ÿ KQ]ÖCEK ÿ KQA<CMLMTVK�C ÿ
JÈHT�ETVK�Z ÿ KÞF��`�ETVK z I�R CEK ÿ FpZVC�L�K ÿ AE=OA<JGDGA�
VDÈK8�ÕC�F��o�ETXKjL,K�H���K�C ÿ <Z_�HÖA(]V]VJ���JÈFpH½P½A ÿ #�K
TXAE=(K�]�K ÿ L,C�J+
\KQ] K`D ÿ K�#TXK�C�K � {�� Pa�ETXJ ÿ A��&�VC�FpApLMTÜA<D ÿ F«TXA ÿ �\F��EK`H���JGA(D1A��&�XDÈJ¨L�A��EJGF(H ÿ JGH
K`]�ZXL`A���JÈFpH0<



À

|�}b~ ���&�A���2���U�	�����	�>��������Q�A�D���
W�@�X	�ÞK���Ap]VA��MA1]�K ÿ L�CEJ+���EJGF(H ÿØÿ K�C4=(K~A ÿ ��TVK~JGH��EK`C9�§ApL,K6��F"TVF ÿ �Q��A(LMTVJGHVK ÿ PfA��&�VDGJ¨L�A���JÈFpH ÿ P
A<HX]�AE=OA<JGD¨A�
VDGK ÿ K`C:=WJ¨L,K ÿ PV]�K ÿ L�CEJ+
VJGH&�5#TXA��
L,F�]�K ÿ A<HX]*��A(LMTXJÈHVK ÿ A<C�K�AE=OA<JGDGA�
VDGKL��F5�ETXK
Z ÿ K`C`PrTVF�#U��TVK�cjA(CEK
A(L�L�K ÿ�ÿ KQ]jA<H\]�Z ÿ K`]ÇP�A<H\]-#TXA�� ÿ K�C4=rJ¨L,K ÿ L`A<H-
SK
Z ÿ KQ]5��F�JGH��EK�CMA(L��
#J���TN�ETVKA�*<DS K ÿ �EF(C�K���TVJ ÿ JÈH&�ÕF(C4�ÞA��EJGF(H�JGHBA ÿ ��A���JGL�]VA��MAÞCEKQL,FpC�]_F(H*��TVK2#�K�
 ÿ K�C4=(K`C
A<HX]�Z ÿ K6J!�'��F-
SF��ET��(K�HXK�CMA��EK�]VcrH\A��ÞJGL�L,FpH���K�H��B�ÕFpCB�ETXK6Z ÿ K�C
A<HX]���F��(K`HVK�CMA���K�
XA(LM�
K�HX]�C�KA�rZVK ÿ � ÿ <XdXF(C1K�eVA����VDGK(P\A�]VK ÿ L,C�J!����JÈFpH�F��;A<HBA��&�VDGJGL`A��EJGF(H�JGHXL,DGZX]�K ÿ ��TVK�HWZ&�2
SK�C
F��bJÈH&�XZ��6HXDGK ÿ C�KA�rZVJGC�K`]2�EFmC�ZVHÞJ��QP ÿ FR��TVK ÿ A��ÞK]�J ÿ �VD¨Afc�L�FW]VK�L`A<H�
SKZ ÿ KQ]8�EF��(K`HVK�CMA���K
JÈH&�XZ��O�ÕF(C4� ÿ �ÕF(C"]�JÈabK�C�K�H��1L,F�]�K ÿ <

� �Q�Q�b�����&�A���������>�A�������Q�A����� ]Uc�A��,�VDÈJ¨L�A��EJGF(H½P�#�K6C�K��ÕK�C ÿ �SK`L�J�HSL�A<DGDGc	��F-��TVJÈCM]N�XA(C9�yc
ÿ L�JÈK`H���J�HSL�A(HX] K`H&�(JGHVK�K`CEJGH&� L,F�]�K ÿ < þ DGDF��B��TVK ÿ K_TXAE=(K_L,F����ÞF(H LMTXA<CMA(L��EK`CEJ ÿ ��JGL ÿ �ÕFpC
CEZVHXHVJÈH,��F(HjAmL�F�����A<HX]ÞDGJÈHXK(P ÿ FmJGHjF(ZXC~A��&�XDÈJ¨L�A��EJGF(Hj]�K ÿ L�CEJ+���EJGF(H�#�K ÿ K�K��8�EF�L�A��&�EZVC�K
�ETVJ ÿ JÈH��ÕFpC:��A��EJGF(H�JGHìA<H�W�@�X ]VA��MAjC�K`L,FpC�]0<\dVFpC
A-�XA<C:�EJ¨L,ZVD¨A<C
A��&�XDÈJ¨L�A��EJGF(H½P�#UK�HVK�KQ]
�EFjL�A����EZXCEKmA��DGK`A ÿ �J�ETXK��ÕF(DGDÈF�#JGH&�;�EFÞC�ZVH�J��K
� <OG�TVKmHWZ&�2
SK�CF���JGH&�VZ&�OHXDÈK ÿ �ETXK�L,F�]�KR��A��(K ÿ <
? <OG�TVKmHWZ&�2
SK�CF���JGH&�VZ&�B�XA<CMA��ÞK���K�C ÿ �ETVK�L�FW]VKL�MA��pK ÿ <
@&<OG�TVKmHWZ&�2
SK�CF���FpZ��:�XZ��OHXDGK ÿ �ETXK�L,F�]�K��(K`HVK�CMA���K ÿ <
^ <OG�TVKmJGH&�VZ����fF(Z&�:�VZ�� ÿ �ycWDÈKR��TVK�L,F�]�KmZ ÿ K ÿ <
p < þ =OA<JGD¨A�
VDGKmTVF ÿ �O��A(LMTVJGHVK ÿ�r�ÿ K`K�
\K`DÈF�# s <

]Uc�JÈH,�VZ��
A(HX]�FpZ��:�VZ&�BHXDGK ÿ P,#�K�CEK��ÕK�C ÿ �SK`L�J�H\L`A<DGDÈc	�EF�]VA��MA;HXDÈK ÿ <SI;A<CMA��ÞK���K�C ÿ A<C�K
A<HWc��ETVJGH&�+K�D ÿ KL�ETXA���HXK�K`] ÿ ��F8
SK��XA ÿ�ÿ K`]5��F2��TVKmL,F�]�K
F(H��ETVKÒL,F��;��A(HX]jDGJÈHXK(P ÿ ZXLMT�A ÿ
�ETVK1HWZ&�8
\K`C~F��bHXFW]VK ÿ ��F�Z ÿ K1JGHjA��XA<CMA<DGDGK�DXA��&�VDGJGL`A��EJGF(Hd<�G�TVJ ÿ J ÿ TVJ+�(TVDGcÞL,F�]�K ÿ �\KQL,J!H\L�<
_:��[ ÿ �ycWDÈKÒJGHXL,DGZX]�K ÿ1ÿ ��A<H\]VA<CM]�w"HVJ{e_CEKQ]�JGCEKQL1� ÿ FpC"R%� ÿ �ycWDÈKmL,F����ÞA(HX]�DÈJGHVK�A<C4�(Z,�+K`H�� ÿ <
þ HÞK,eVA����VDGKF��ÇA<H�W
@�XB]�K ÿ L�CEJ+���EJGF(H+J ÿ �(J+=(K`H+JGH � {�� <�SìK1HXF��EKTXK�C�KJ�ETXA��6#UKTXAE=pK

�ÕF(ZVHX] J!��Z ÿ K��ÕZVD%�EF�A(]�F����6A ÿ T\A<DGDÈF�#��EC�K�K ÿ ��CEZ\L1�EZXCEK5#J!�ET3�(K`HVK�CMA<DQ�MA���HXA��+K ÿ <0G�TXK
JÈH��ÕFpC:��A��EJGF(H JGH���TVK�W�@�X���CEK`K+L�F(H ÿ J ÿ � ÿ F��~HXA��ÞK��E=OA<DGZVK2�\A<JGC ÿ PÇA<HX]�#UK+Z ÿ K8�pK�HVK`C�A(D
L,F�]�KJ�ÕF(C~K,e>�ECMA(L��EJGH&�R�ETVJ ÿ JGH��ÕF(C4��A���JÈFpH2�ÕC�F����ETVK"]XA���AÒC�K`L�F(CM]�<�G�TWZ ÿ P�#UK1]VFmHVF��6��A��pK
�ETVK-�XCEK��EK�H ÿ K;�ET\A��6FpZVC�]�K ÿ L,C�J+���EJGF(HÖA�
SF�=(KÞJ ÿ L,F����VDÈK��EK�<0SìK�L�A<H«K�e���K�HX]T��TVK-W�@�X
]�K ÿ L,C�J!�&�EJGF(H6D¨A���K�C.#J!�ETÞA(]V]�J!�EJGF(H\A<DWHXA��ÞK��E=OA<DGZVKY�XA<JGC ÿ #J!�ETVFpZ��;TXAE=WJÈH&�L�EF
C�K�#C�J���K�A(Hrc
L,F�]�KR�ETXA��1TXA<H\]�DÈK ÿ �ETXK�W�@�X%<

�N�2� �	�>��������Q�A�b�D� S K T\AE=(K ]�KA=(K`DÈF��\KQ]éAÜ]VK ÿ L,C�J!����JÈFpH��ÞK`LMT\A<HVJ ÿ ���ÕFpC z I�R
ÿ c ÿ �EK�� ÿ Z ÿ JÈH,���ETXK ÿ A��ÞK	=rJGK�#O�SF(JGH��ÞA ÿ F(ZVC þ �&�XDÈJ¨L�A��EJGF(H�x�K ÿ L,C�J+���EJGF(H0K.#�K	#�A<H��ÞA
]VA��MA0C�K`L�F(CM]*�ETXA��ÒL�F(H���A(JÈH ÿ A��ÞJÈHVJ+��A<D=A��+FpZVH��
F��~JGH��ÕF(C4��A��EJGF(H±P�
XZ��R#TXJGLMT«L�A(H�
SK
K,e>�EK`HX]�K`]0A ÿ HXK�K`]VK`]ÇP ÿ JGHXL�K'#�K"L�A(HVHVF���A<H��EJ¨L,J+�XA��EK"A(DÈDSCEK�rZVJÈC�K��ÞK`H�� ÿ F��±A(DÈDbL,F�]�K ÿ A(HX]
TVF ÿ � ÿ �ÕCEF�����TVKB
SK��(JGHVHVJGH&�D<�G�TVK ÿ F��"�$#�A(CEKY�ET\A��UT\A<HX]�DGK ÿ �ETVJ ÿ L�F�]�KB�6Z ÿ �~F��±L,FpZVC ÿ KO
SK
�(K�HXK�CMA<DbJÈH�FpC�]�K`CY�EF�TXA(HX]�DGKL�ÕZ&�EZVC�K�]�K ÿ L,C�J+���EJGF(H_K,e>�EK`H ÿ JÈFpH ÿ <

X½K���Z ÿ HVF�# K,eVA��+JGHVK���TVK)�ÞJGHVJ!��A(DØL,FpH��EK�H�� ÿ F��=A z F ÿ �Lx"K ÿ L�CEJ+����F(C<,G�TVJ ÿ #�F(ZVD¨]
JÈHXL�DÈZ\]�K��ETVK��ÕFpDÈDGF�#JGH&�,K
� <OG�TVK)xR�Lv�HXA��ÞKmF��d�ETXKmTVF ÿ �A<
? <OG�TVK��yc>�\KmF��Q�rZVK`ZVJÈH,� ÿ c ÿ �EK�� J��1Z ÿ K ÿ <



�

@&<OG�TVK��ÕZVDGD0�XA��ET�F��(�ETVKmK�eWKQL,Z��MA�
VDGKmF(H	�ETXKmTVF ÿ �A<
^ <OG�TVK�#�F(C4�rJGH&�+F(C ÿ L,CMA���LMT�]�JGCEKQL1��F(C�c�F(H	�ETVKmTVF ÿ �<
p <OG�TVK��ÕZVDGD0�XA��ET��EF;�ETXK)�pZXK�ZVK ÿ Z&
&�ÞJ ÿEÿ JÈFpH�K�e�K`L,Z&��A�
XDÈK�<
þ �pA(JÈH±P�A(H K�eVA����VDGK�F��'�ETXJ ÿ L`A<He
SK ÿ K�K�H JÈH � {�� <6�1F���K*#UK_TXAE=(K�A(]VF�����K`]ÜA ÿ A

L,F(H>=pK�H��EJGF(H��ETXA��O�ETVK þ �&�VDGJGL`A��EJGF(HNx�K ÿ L,C�J!�&�EF(C�J ÿ �ETXKmCEFWF��F��d�ETXK��EC�K�K(P\A<HX]��ETVKmTXF ÿ �
�ÞApLMTVJGHVK ÿ A(CEK ÿ Z&
��³HVF�]�K ÿ <

  ���E¡0�����j�	�>��������Q�A�b�D� þ�ÿ ]VK ÿ L,C�J!
SK`] JGH ? < ? P�^ÒA���K�#�Afc��XCEF�=WJ¨]�K ÿ A HrZ,�2
SK�C_F��
�(K�HXK�C�JGL ÿ K`C:=WJ¨L,K ÿ <.G�TVK ÿ K�A(CEK�J!���VDGK��ÞK�H���K`] Z ÿ JGH&�TSìKA
Xd�DÈF�# rb¢ AE=OA��ÒA(HX] RO[R\B] þ �

XA ÿ K`]*�ÞJ¨]V]�DGK�#�A<C�K s < z F�#�K�=pK�CQP��ETXK ÿ K�C4=rJ¨L,K ÿ ��TVK�� ÿ K�D+=(K ÿ�ÿ TXF(ZVD¨]N
SK6JGHX]�K��SK�H\]�K�H��ÒF��
�ETVK_J!���VDGK��ÞK`H��MA���JÈFpH0<aG�TrZ ÿ A(DÈD�L,F��;�XZ���A��EJGF(HXA(D`�SF(C:��A(D ÿ L,FpZVDG]£�\F��EK�H���JGA(DÈDGc«Z ÿ K	�ETXK
ÿ A��+K�JGH��EK�C:�§A(L�K�]�K ÿ L,C�J!�&�EJGF(H£�ÕFpCjA/�XA<C:�EJ¨L,ZVD¨A<C ÿ K��jF�� ÿ K�C4=rJ¨L,K ÿ P;A(HX]õA<HWc7�XA<C:�EJ¨L,ZXDGA(C
�\FpC9�MA<D�L,F(ZXDG]�CMA(]VJGL`A<DGDÈc_CEKQ]�K ÿ J+�(H�J!� ÿ �+J¨]V]�DGK�#�A<C�K2#J!�ETXF(Z��ÒLMTXA<H&�pJÈH,�5�ETVK ÿ K�C4=rJ¨L,K6JÈH��
�EK�C:�§A(L�K�<
þ HÜK�eVA����VDGK0F���F(HVK�F��
^ÒA��EK�#�AfcZy ÿ vWK�C4=WJGL�K	x�K ÿ L,C�J!�&�EF(C ÿ J ÿ �(J+=(K`H JGH � {�� <�dXF(CÞA

ÿ JGH&�(DGK"J+���VDGK��ÞK�H���A��EJGF(H½P>��TVJ ÿ J ÿ�ÿ F��ÞK�#TXA��UC�K`]�ZVH\]VA<H��`P ÿ JÈHXL�K'�ÕFpC`S K�
\dØDGF�#¤#�KL��Z ÿ �
�ECMA<H ÿ DGA��EK���TVJ ÿ JGH���F-_$xRX ÿ ZXJ��MA�
VDGK��ÕF(C
]�cWHXA��ÞJ¨L�RO[R\B] þ <��1F�#¥�ET\A���A ÿ ��A(HX]VA(C�]��ÕFpC
ÿ K`C:=WJ¨L,KÞ]�K ÿ L,C�J!�&�EJGF(H ÿ�r ��TVK5S K�
7vWK�C4=WJGL�K ÿ x"K ÿ L�CEJ+����JÈFpH/XØA<H&�pZXA��pK(PSF(C�S�v�xRX �!�A¦���s J ÿ
AE=fA(JÈD¨A�
XDÈK��ÕC�F��§��TVK6D¨A<C4�(K`CB#UKA
 L,F����6ZVHVJ!�yc(P�#�K2#JGDÈD�A(]�F����'��TVJ ÿ JGH��ÕZ���ZVC�K�]�KA=(K�DGF��&�
�+K`H��B#UFpC:�Z<

|�}"| ��������2��� � ���E¨Q���A�>���A©(�E�
dVF(Cm^ÒA���K�#�Afc(P�#UK+J¨]�K�H��EJ!HXKQ]N�ETXK2�ÕFpDÈDGF�#JÈH,��A ÿ �ETXKÞL�F(C�K ÿ K�C4=WJGL�K ÿ ��TXA���#�K8��Z ÿ �ÒJ+�8�
�VDÈKA�ÞK�H��1JÈH���TVK��\FpC9�MA<DFK
� <BvWK`L�ZVC�K
J¨]�K`H���J�HSL�A���JÈFpH�A<HX]_A<Z���TVF(C�J+q`A���JÈFpH0F�=pK�CA<H_K,e>�EK`HX]�KQ] ÿ K ÿ�ÿ JÈFpH0ª
? <J_�H��ÕF(C4��A���JÈFpH ÿ K`C:=WJ¨L,K ÿ �ÕFpC
ApL�L,K ÿEÿ JGH&��]�K ÿ L�CEJ+����JÈFpH ÿ F��~AE=OA<JGDGA�
VDÈK�TVF ÿ �mL,F����VZ&�EK�C ÿ P
A��&�XDÈJ¨L�A��EJGF(H ÿ PVA<HX]�Z ÿ K�C ÿ ª

@&< ¢ F�
 ÿ Z&
&�ÞJ ÿEÿ JGF(H�A<HX]��ÞF(HVJ!�EFpCEJGH&�Dª
^ <d�JÈDGK��ECMA<H ÿ �ÕK�Cª
p <O\K��ÞF��EK�HXDGK�A(L`L,K ÿ�ÿ A<HX]	��A<HVJ+�VZVD¨A���JÈFpH0ª
t <BvWK ÿ�ÿ JÈFpH_A(C�LMTVJ+=WJÈH,�+A(HX]0KQ]�J!�EJGH&�,<

G�TVK ÿ K ÿ K`C:=WJ¨L,K ÿ L�F(H ÿ �EJ!�EZ���KN#TXA��5#�K��EK�C4�ùA ÿ c ÿ ��K��«�SF(C:��A(DbK;J!�jJ ÿ HVF����EJGK`]���F
ÿ �SK`L�J�H\L)
XA(LM�_K�HX]�A��&�VDGJGL`A���JÈFpH ÿ P\JÈH ÿ ��K`A(]�J+���VDGK��ÞK�H��EJGH&�5��TVK ÿ K ÿ K�C4=WJGL�K ÿ JGHBA5�pK�HVK`CEJ¨L
�§A ÿ TVJÈFpH¤��TXA���J ÿ A��&�VDGJGL`A��EJGF(HéHVK�Z���C�A(Db< þ �&�VDGJGL`A��EJGF(H ÿ �ÕC�F�� ÿ �SK`L,J!H\L L,F��;�XZ���A��EJGF(HXA(D
A<C�K`A ÿ�ÿ ZXLMT0A ÿ LMTVKA�ÞJ ÿ �EC�c�F(C ÿ ��CEZ\L1�EZXC�A(DD�ÞK`LMT\A<HVJ¨L ÿ L�A(H�
SK
Ap]V]�KQ]5�EF;��TVKL�SF(C:��A(DbJÈH_A
#UK`DÈD!�³]VK�HXHVKQ]-�§A ÿ TXJÈFpH���TVCEFpZ&�(T	�ETXK�W�@�XÖ]�K ÿ L�CEJ+����F(C ÿ <
^ÒA��EKA#�AfcZy ÿ J!���VDGK��ÞK`H��MA���JÈFpH F����ETVK ÿ K ÿ K`C:=WJ¨L,K ÿ J ÿ�ÿ LMTVKA��A��EJ¨L�A(DÈDGcÜJGDGDÈZ ÿ �ECMA���K`]õJGH

dØJ+�(ZXCEK � <XRUDÈJGK�H�� ÿ P��yc>�VJGL`A<DGDÈc�
VC�F�# ÿ K�C ÿ 
VZ��A<D ÿ F�L,Z ÿ ��F�� A��,�VDÈJ¨L�A��EJGF(H ÿ �ÕF(C`HXDGKL
XCEF�# ÿ �
JÈH&�\P½L,FpH��MA(L��ÒA	#UKA
 ÿ K�C4=(K`C�F�=pK�CÒA ÿ K`L�ZVC�K z GOGI L�F(HVHXK`L1��JÈFpH0<0vWK`L�ZVC�J��ycB]�K���A(JÈD ÿ A<C�K
TVJ!�pTVDGc ÿ J!�EK�� ÿ �\KQL,J!H\L�<.G�TVK0Z ÿ K`C6JGH���K�C:�§A(L�K0J ÿ J+���VDÈKA�ÞK�H��EKQ]ÖZ ÿ JÈH&� ¢ AE=OA�vWK�C4=(K`C�I;A��(K ÿ
r �ÕF(C�]�J ÿ �VD¨Afc s L,F��8
VJGHVK`]3#J!�ET ÿ �\KQL,J¨A<DGDÈcT#CEJ!�9��K�H ¢ AE=OA_L�F����SF(HVK`H�� ÿ ��A<JGH���A<JGHVKQ]T
Wc
�ETVK�#�K�
 ÿ K`C:=pK�Cy ÿ
ÿ K`C:=WDGK��ÒK�H&�pJÈHXK�<�G�TVK ÿ KÞDGA��9��K�CÒCEKA�VC�K ÿ K�H��ÒA ÿ K��mF���F�
��yKQL1� ÿ DGF�L�A<DQ��F



�

�ETVK ÿ K�C4=(K`CA<�G�TVK ÿ K�L�F����SF(HVK`H�� ÿ L�A(H�TXA<HX]VDÈK ÿ �\KQL,J!H\L ÿ K�C4=(K`C9� ÿ J¨]�KL��A ÿ � ÿ 
VZ��
L�A<H�A(D ÿ F
A(L1�mA ÿ �VC�Ffe�JÈK ÿ �ÕFpCÒF(ZVCm]�J ÿ ��CEJ+
VZ���K`]ìF�
��yKQL1� ÿ F��"�$#�A<C�K(P�SìKA
Xd�DÈF�#�<ZS K�
Xd�DGF�# L,F����\F��
HVK�H�� ÿ L�A(HN
\K+]�J ÿ ��CEJ+
VZ���K`]BA��+FpH&� ÿ ��]�JÈabK�C�K�H��`P��(K`F��(CMA��XTVJGL`A<DGDÈc�]�J ÿ �EC�J+
VZ��EKQ]BL,F����VZ��9�
K�C ÿ <�S K�
Xd�DGF�# L�F����\FpHVK�H�� ÿ JÈH;�EZXCEH�A(L��=A ÿ �VC�Ffe�JÈK ÿ ��F�
XA(LM��K`HX]�CEK ÿ FpZVC�L�K ÿ PfJÈHXL�DÈZ\]�JÈH,�
ÿ �MA<HX]ÞA<DGF(HXK z I�R CEK ÿ FpZVCML,K ÿ �VDGZ ÿ A(D ÿ FmL,F��;�XZ��EJGH&���(C�J¨] ÿ A<HX];
XA���LMT�=WJ ÿ ZXA(DÈJ+q`A��EJGF(H+CEK��
ÿ FpZVC�L�K ÿ <�G�TXK ÿ K2
XApLM��K�HX] CEK ÿ FpZVC�L�K ÿ A<C�K6C�K`A(LMTXK`]N=WJ¨AjC�K��ÞF���K ÿ TVK�DGD�F��SK�CMA���JÈFpH ÿ <�S K
A<C�K�JÈH��ETVK8�VC�FWL�K ÿ�ÿ F��~]�K�=pK�DGF��VJGH&� ÿ �\KQL,J!H\L+L,F����SF(HVK`H�� ÿ �ÕFpCÒ^
DGF�
XZ ÿ Z ÿ JGH&�-��TVK ¢ AE=OA
RUFr^V¬ÒJ�� � �� <EG�TWZ ÿ S K�
\dØDGF�#7�VC�F�=WJG]�K ÿ A ÿ JÈH,�(DGK=K�H��EC�c��\FpJÈH��0��F�]�J ÿ �EC�J!
VZ&�EK`]�CEK ÿ FpZVC�L�K ÿ <
dVF(C1A;�ÞF(C�KmL,F��;�XCEK`TVK�H ÿ J+=(KÒ]�K ÿ L,C�J!�&�EJGF(H�^ÒA��EKA#�AfcpP��VDGK`A ÿ K ÿ K`K � u�P pE� <

®6¯+° Ñ�±WÑ Û ¬ ��w���sy��Ó��¡uj¼�kQlmrn(s���syq�kQor�`�\�k`x�s��`�Sq{|Uq�lmr���Mlm�MoOsy�¡z6q{o0�ml
np�tsyq��Õsyq���xy�¡z+��xy¼ ¬ qtsy�M¼��
syn(xy�Q×W�p»Øi�� ²�Æìq�|U��Ó=qtxy�1pxyk`sykO¼�kQ�\ºGk`xU|��M¼Mn(xy�"ia²Y³����1×�³���´ �`orz��r��´ �,xy�"|���¼Mnpxy��xy�Mlmk�sy�
| ¬ �M���\¼�kQlml��`orzp|M×

G�TVK ÿ K`C:=WJ¨L,K ÿ A<H\]��pK�HVK`C�A(DÒA(C�LMTXJ���K`L1��ZVCMA<DÒA��&�VC�FpApLMTé]�K ÿ L�CEJ+
\KQ]%A�
\F�=pK A(CEK HVF��
ZVHVJµ�pZXKO�EF�^ÒA��EKA#�Afc�<<@�F ÿ �~F���TVK�C%�\FpC9�MA<D&�VC�F��yKQL1� ÿ J!���VDGK��ÞK`H��%�ETVK`JÈC`=(K�C ÿ JÈFpH ÿ F��Z�ETXK ÿ K
ÿ K`C:=WJ¨L,K ÿ A ÿ #UK`DÈD � ? P4@ � < þ"ÿ #�K;#JGDGD~]�K ÿ L,C�J+
\K�
SK�DGF�#mPZ�ETVK ÿ K ÿ K�C4=WJGL�K ÿ �ETWZ ÿmÿ TVF(ZXDG]/
SK
=rJGK�#�K`]ÖA ÿ �ETXK�A���F��ÞJ¨L ÿ K`C:=WJ¨L,K ÿ F��1ABL,F����VZ��EJGH&���pCEJ¨]3#�K�
 ÿ K`C:=WJ¨L,K ÿ�ÿ c ÿ �EKA��JGH7�ETXK
HVK,e>�B�(K`HVK�CMA���JÈFpH0F��Q�SF(C:��A(D ÿ c ÿ ��K�� ÿ

|�}µ¶ ·)¨Q��¸N�>�>¹UºF�D��»��Z����E�D�%������¼.�������M�
G�TVK�C�KjA<C�K ÿ F��ÞK�DÈJ+�ÞJ��MA��EJGF(H ÿ �EF��ETVK5��C�Ap]�J!�EJGF(HXA(D6�\FpC9�MA<D�A��&�VC�FpApLMT0<½I=C�J+�ÞA(CEJGDGc(PÇJ!�6J ÿ
L,F(H\L,K�C�HVKQ]8#J!�ET�A(L�L�K ÿ�ÿ JGH&�ÒTVK��EK�C�F��pK�HVK`F(Z ÿ 
\A(LM�6K`HX]�C�K ÿ F(ZVCML,K ÿ �ETVC�F(Z&�pTjA��XA<C:�EJ¨L,ZXDGA(C



½

�+J¨]V]�DGK`�EJGK�C ÿ F��"�$#�A(CEK~J!���VDGK��ÞK�H��MA��EJGF(Hd<EG�TWZ ÿ A ÿ ]�K ÿ J+�(HVKQ]mHVF�#mP�ÞF ÿ �Q�SF(C:��A(D��VC�F��yKQL1� ÿ
A<C�KmHVF��1JGH��EK�C�F��SK�CMA�
XDÈK�A ÿ �ETVK`c_A(CEKR��JÈKQ]*�EF���TVK�JGC'�XA(C9��JGL�ZVD¨A<CJ+�;�XDÈKA�+K`H���A���JÈFpH�F��.�ETXK
L,F(H���CEFpDUD¨Afc(K`CA<ØY=K���JGH���K�C�F��SK�CMA�
VJGDGJ��yc«J ÿ ]VK ÿ JÈCMA�
VDGK�
SF���Te�ÕC�F��¾��TVK*�\FpJÈH���F��L=rJGK�# F��
�(FWF�] ÿ F��"�$#�A<C�K~]�K ÿ J+�(H�A(HX]���TVK�CEKQA<DGJ���JÈK ÿ F��\]�KA�VDÈFOc>�ÞK�H��<f@ A<HWcm]�J{abK�C�K�H��.�(C�F(Z&� ÿ TXAE=pK
ZVHX]�K`C9�MA��(K`H¤�SF(C:��A<D��VC�F��yKQL1� ÿ <JP6=pK�H¤#J!�ETVJGH¿�ETVK3x�[Rx8y ÿ @�F�]�K�C�HVJ+q`A���JÈFpHéI=C�F��pC�A��
�ETVK`CEKmTXAE=pK�
\K`K�H ÿ KA=(K`C�A(D ÿ ZXLMT��VC�F��yKQL1� ÿ <,PUA(LMT��\FpC9�MA<DZ�EK`HX] ÿ ��FjL�A(C:=pK
FpZ��"A;HXK��§]�F��
�ÕF(C"J!� ÿ K�D!�=A<HX]BHVF(HVK6F��.�ETVK ÿ K2�\FpC9�MA<D ÿ1ÿ TXF(ZVD¨]�K,e��SK`L1�L�EF-
SK`L�F��ÞK���TVK ÿ JÈH,�(DGK ÿ FpDÈZ&�EJGF(H
�ÕF(CB��TVK6K`H��EJGCEK)�XCEF��(CMA��*<&_�H ÿ �EKQA(]ÇP\J��
J ÿ JÈH*��TVK�JGC
JÈH��EK`CEK ÿ �'�EF�#�F(C4�-��F��pK��ETXK�C"JGH�F(CM]�K`C
�EF��MA��(K�A(]�=OA<H��MA��(K�F��bKQA(LMT5�VC�F��yKQL1�y ÿ �\A<C:�EJ¨L,ZVD¨A<C ÿ �EC�K�H,���ET ÿ A<HX]�AE=pF(J¨]Þ]�Z&�VDGJGL`A���JÈFpH�F��
K,abF(C:�A<

G±F ÿ K�KTVF�#��ETXJ ÿ J ÿ A(H�A(]�=OA<H��MA��(KpP<L,FpH ÿ J¨]�K`C.�ETVK"]VJ�ÀjL,ZXD���JÈK ÿ'r ��K`LMTVHXJGL`A<D\A(HX];�\FpDÈJ!�9�
JGL`A<D s F��d�(K��9�EJGH&�ÞA2�SF(C:��A(D\JGH ÿ ��A(DÈDGK`]�A��A2�XA(C9��JGL�ZVD¨A<C ÿ J!�EK�<,v�F��"�$#�A<C�KB�6Z ÿ �O
\K
JGH ÿ �MA<DGDÈKQ]
A<HX]T�EK ÿ ��K`]ÇP�A<HX]/�XA(C9��JGL�ZVD¨A<C��ÕK`A��EZVC�K ÿ6ÿ ZXLMTÖA ÿ�ÿ KQL,ZVC�J!�yc��6Z ÿ � ÿ F��ÞK���J!�ÞK ÿ 
\K�]�K�=pK�D!�
F��SK`]N�ÕC�F�� ÿ L,CMA��MLMT A<H\] A��,�VCEF�=pK`]*
Wc*�ETXKÞA��&�VC�F��VC�J¨A��EK2�ÞA(HXA��pK��ÞK�H��R�(C�F(Z&� ÿ <ZG�TVJ ÿ
J ÿ A��EJ+�+KÞL,FpH ÿ Z&�ÞJÈH&���VC�F�L,K ÿ�ÿ ��TXA���L`A<H�
SK`L�F��ÞK+A ÿ J!�pHVJ�HSL�A<H��R�\FpC9��JÈFpH F��%�ETVK8�EF���A<D
�EJ+�+K ÿ �\K`H��+F(H7��TVK��VCEF��yK`L��A<(]�Z��ÞC�K`L�A(DÈD%�ETXA��2��TVK	�pK�HVK`C�A(D6�SF(C:��A<D ÿ K�C4=rJ¨L,K ÿ6ÿ ZXLMTÜA ÿ
ÿ KQL,ZVC�K0A<Z&�ETVK`H���JGL`A���JÈFpHÜA<HX]N�yF�
 ÿ Z&
&�ÞJ ÿEÿ JÈFpH A<C�K0L,F����+FpH3�EFT�+F ÿ �;�\FpC9�MA<D ÿ <QG�TWZ ÿ P
F(HXL�K+FpHVK��\FpC9�MA<D�TXA ÿmÿ ZXL`L,K ÿEÿ �ÕZVDGDÈc�
SK�K`HÖ]�K��VDGFOc(KQ] A��mA��pJ!=pK�H ÿ J!�EK(P±J��mJ ÿ CEKQ]�ZVHX]VA(H��
�ÕF(C~F��ETVK`C%�SF(C:��A(D ÿ ��F6]�F���TVK ÿ A��ÞK1J!�Z�ETVK`c�L�A<H�JGH ÿ �EKQA(]���A��pK1Z ÿ K1F��Z�ETXK ÿ K`L,ZXCEJ!�yc�A(HX]
�yF�
 ÿ Z&
&�ÞJ ÿEÿ JGF(H L`A��XA�
VJÈDGJ!�EJGK ÿ F��6��TVK8�SF(C:��A(D�A(DÈC�K`Ap]�c�JÈHT�VD¨A(L,K�<�G�TXJ ÿ L�A(H�
SK2��TVF(Z&�pT��
F��;A ÿ A ÿ J!�EK�� ÿ �SK`L,J!H\LR�(C�J¨]�L�F����VZ���JÈH&��#�K�
 ÿ K�C4=rJ¨L,K�<
þ"ÿ A ÿ K`L�F(HX] K,eVA��;�XDÈKpP±L,FpH ÿ J¨]�K`C��ETVK��VCEF�
VDGK��Á�§ApL,KQ]T
WcT�\FpC9�MA<D ÿ F�� ÿ Z,�&�\FpC9��JÈH,�

�6ZVD!�EJ+�VDGK2�rZVK�ZVJGH&� ÿ c ÿ ��K�� ÿ F(H z I�R ÿ <\^ÒA���K�#�Afc0A<HX]�F��ETVK`CB�SF(C:��A<D ÿ TXAE=pKÒ]VK�=(K`DÈF��\KQ]
ÿ FpDÈZ���JÈFpH ÿ �ÕF(C��ETVJ ÿ <O_C�_J ÿ #�A ÿ ��K`] K�aSFpC9���ÕF(C_F���TVK�C*�VC�F��yKQL1� ÿ ��F C�K��SK`A��	��TVJ ÿ #�F(C4�Z<
w1H��ÕFpC9��ZVHXA���K�DGc(P=^ÒA���K�#�AfcZy ÿ�ÿ F(DGZ���JÈFpH J ÿ �VDGZ&���pA�
XDÈKjFpHVDGc JGH��EFT�\FpC9�MA<D ÿ #J!�ET A ¢ AE=fA��

XA ÿ K`]õJGH��ÕCMA ÿ �EC�ZXL1��ZVCEK�<`G�TVK ÿ FpDÈZ���JÈFpH J ÿ �EFe�ÞA��(K��rZVK`ZVK ÿ L,C�J+�����(K`HVK�CMA���JÈFpHõJÈH��EF A
ÿ K`C:=WJ¨L,K	�ETXA���L`A<H�
\K�A(L`L,K ÿEÿ K`]£�ETVC�F(Z&�pT A ÿ �MA<HX]XA<CM]£�VC�F���FWL�F(DF< þ �SF(C:��A(D�L`A<He�ETVK`H
A(L�L�K ÿ�ÿ �ETVK�#�K�
 ÿ K�C4=WJGL�K(PZ�VC�F�=WJG]�K+J!��#J!�ETT�ETXK+HXK`L,K ÿEÿ A<C�c�JGH��ÕF(C4��A��EJGF(H±PbA(HX]BC�K���CEJGK�=pK
�ETVK-�pK�HVK`C�A��EKQ] ÿ L,C�J+���)�ÕF(C6J�� ÿ F�#H«Z ÿ K�<QG�TVJ ÿ J ÿ A<HÖK�e�A����VDÈK�F��1A*�ÕZVHXL��EJGF(H�� ÿ �SK`L�J�HSL
�(C�JG]_L,F��;�XZ��EJGH&��#UKA
 ÿ K`C:=WJ¨L,K�<

Â g+ëØç ñ�åXö�÷ ñ�ô åXæ�ö ø�ä½ú�û�ä½å�ã1æEýbä¿n�ë=å�ð�ñ;ó;ÃõåXý,h�æ�ð�ä±ýSðVï1åVä

^
J!=pK�H5��TVKL�SF���K�H��EJ¨A<DbA(]&=fA(H���A��pK ÿ F��½JGH���K�C�F��SK�CMA�
VJGDGJ��ycpP��ETXKL�VC�F��SK�C�A<CMLMTVJ!�EKQL1�EZXCEKB��Z ÿ �
HVF�#�
SKj]�K���K�C4�+JGHVKQ]�<½dVFpC��ETVJ ÿ #UK�L`A<HT��A��pK�FpZVCmL,ZVK;�ÕC�F��Ä��TVK�]�K ÿ J+�(H/�(FpA(D ÿ F��%�ETXK
ZVHX]�K`CEDGcWJÈH&�õ^
CEJ¨] ÿ F��"�$#�A<C�K �!����� K6�SF(C:��A(DL�pCEFpZ&� ÿ HVK�KQ]c�EF A��pCEK`KN�EFõL,F��;��ZVHVJ¨L�A��EJGF(H
�VCEF��EF�L,FpD ÿ <&[�HXL,KL�ETVJ ÿ J ÿ ]VF(HVKpP���TVK�cj]VF(H0y �HVK�KQ]5�EF���A��pKB�ÕZVC:�ETXK�CA��pCEK`K��ÞK�H�� ÿ A�
SF(Z&�
L,F(H���CEFpD
L�FW]VK þ I6_ ÿ A<HX] ÿ K`C:=WJ¨L,K J!���VDGK��ÞK�H��MA��EJGF(H ÿ�ÿ F DGF(H,� A ÿ ��TVKT�XCEF��EF�L,FpD ÿ A<C�K
ÿ Z&�,�\FpC9��K`]�<0G�TVK5#�K�
 ÿ K�C4=rJ¨L,K ÿ �ÞF�]�K`D ���E? P � @ � TXA ÿ �ETVK5
XApLM�WJÈH&�_F���L,F��;�\A<HVJGK ÿÒÿ ZXLMT
A ÿ _$]�@ �!��^�� A(HX] @�J¨L,C�F ÿ F��"� ���EpE� A ÿ �ETXK ÿ ��A<H\]VA<CM]U�ÞFW]VK�DL�ÕF(C�
VZ ÿ JÈHVK ÿEÿ �F�EF��C
VZ ÿ JGHVK ÿ�ÿ
L,F����ÞK�CML,K�<DX±K���Z ÿ HVF�# L,FpH ÿ JG]�K`CB��TVK�A ÿ �SK`L�� ÿ F��a�ETVJ ÿ �+F�]�K`D0�ÕFpC�TVJ+�(TN�SK�C:�ÕF(C4��A<HXL�K
L,F����VZ&�EJGH&�,<

�	�b���A�E��¼Q©(�A�>¹TÅ5¼ZÆ�>���B���0¹(�>� G�TVK`�\FpJÈH���F��&=WJGK�#/�ETXA��Q#�Ka�MA��(KUJ ÿ �ET\A���A(DÈD�
XApLM��K`HX]
CEK ÿ FpZVC�L�K ÿ
ÿ TXF(ZVD¨]�
SKjL,FpH ÿ JG]�K`CEKQ]ìA ÿ F�
��yKQL1� ÿ <0G�TVK ÿ K���Afc�
SK5#UK`DÈD!�³]VK�HXHVKQ] ÿ F��"�$#�A<C�K



�

F�
��yKQL1� ÿ�r�ÿ Z\LMT_A ÿ RO[R\'] þ F�
��yK`L�� ÿMs 
XZ��B��Afc0A<D ÿ F;
SK
T\A<CM]�#�A(CEKpPrA��&�VDGJGL`A���JÈFpH ÿ P�Z ÿ K`C
]�K ÿ L,C�J!�&�EJGF(H ÿ PØFpHVDGJÈHVK_]�F�L,Z&�ÞK`H�� ÿ P ÿ J!��ZVD¨A��EJGF(HÜCEK ÿ ZVD!� ÿ P�A<HX] ÿ F��ÕF(C:�ET0< þ"ÿ ]�K ÿ L�CEJ+
\KQ]

\K`DÈF�#mP,�ETVK ÿ K�F�
��yK`L�� ÿ #JÈDGDd
SK6DGFWF ÿ K�DGc�L,FpZ&�VDGK`]���TVCEFpZ&�(T*�VC�F���F�L,F(D ÿ CMA���TVK�CO��TXA<HN�\A<C:�
�EJ¨L,ZVD¨A<C þ I6_ ÿ <

Ç �>�A��©(�E���c�&�Q¹   ���E¡0�������	�>��������Q�A�b�D�Q� G�TVK	�pK�HVK`C�A(DÈJ+q�KQ]3=WJÈKA# F��"C�K ÿ F(ZVCML,K ÿ A ÿ
F�
��yKQL1� ÿ CEK�pZXJÈC�K ÿ ��TXA��'#�K�]�K ÿ L�CEJ+
\K���TVK)�ÞK��MA���]VA��MA�A ÿ�ÿ F�L�JGA��EK`]	#J!�ET*�ETXK�F�
��yKQL1�"A(HX]
�VCEF�=WJ¨]�K�AL�ÞKQA<H ÿ F��\DGFWL`A���JÈH&�mA(HX]6Z ÿ JGH&�ÒJ��<�W�@�X�J ÿ A��&�VC�F��VC�JGA��EK`�ÕF(CQ�ETXKJHXC ÿ �=A<HX]8#�K
L�A<H_A ÿ�ÿ J+�(H_A8w"HVJ!�ÕF(C4�È\K ÿ F(ZXC�L�K'_y]�K`H���J�H\K�C r wL\O_ s �ÕF(CY�ETXKmDGA��9�EK`CA<>S K��6Z ÿ �DÈJ+�(KA#J ÿ K
�VCEF�=WJ¨]�K6A(H�W�@�X ]�K ÿ L�CEJ+���EJGF(H�F��%�ÞJG]X]�DÈK��b��JÈK`C ÿ K�C4=WJGL�K ÿ8r§ÿ K�K;v�K`L1��JÈFpH ? < ?�s <DS�v&xLX J ÿ
A<H0A��&�VC�F��VC�JGA��EK"]VK ÿ L,C�J!����F(C�DGA(H&�(Z\A��(K�<��"F��EK'�ETXA��`��TVJ ÿ ]VK�HXHVK ÿ F�
��yKQL1� ÿ JGH0A6D¨A<H,�(ZXA��(K
JÈHX]VK��SK�HX]�K`H��'#�AfcpPXA<DGDGF�#JÈH&�;��TVK��É�EF5
SK6L�A ÿ �1JGH��EF���TVK6A��,�VCEF��VC�JGA��EKÒDGA(H&�(Z\A��(KÒD¨A���K�CQP
Z ÿ JGH&�*�ÕFpCmK,eVA����VDGK�R�A ÿ �EFpC �!� u � ��FBL,C�K`A��EK ¢ AE=OA_F�
&�yK`L1� ÿ <(X½J+�(K�#J ÿ K(PZ�ETXJ ÿ ]�J ÿ �EC�J+
VZ��EKQ]
F�
��yKQL1� ÿ c ÿ �EK�� J ÿ �VCEF��EF�L,FpD��³JGHX]�K��SK�H\]�K�H��A<ZG�TVK+F�
��yKQL1�ÒF(C ÿ K`C:=WJ¨L,K8�6Z ÿ � ÿ �\KQL,J!�ÕcBTVF�#
J��1J ÿ A(L`L,K ÿEÿ K`]ÇP�A(HX]�L`A<H*�VC�F�=WJG]�KR�6ZXD���J!�VDGK��VC�F���FWL�F(D ÿ <

Ç �>�A��©(�E���j�&�Q¹   ���E¡0�����j�	�b�A���>¡D���E� [�HXL,KT#UKìTXAE=(K ]VK ÿ L,C�J!
SK`] FpZVC0F�
��yK`L��`P�J!�
�6Z ÿ ��
\K��VD¨A(L�K`]ìJÈH«A<HTW�@�XõC�K��SF ÿ J���F(C�c��ETXA��mL`A<HT
\K ÿ K`A(C�LMTVKQ]N
WcBL,DGJÈK`H�� ÿ <ØRUDÈJGK�H�� ÿ
L�A<H���TWZ ÿ HXH\];�ETVK�CEK ÿ FpZVC�L�KY�ETVK`c+A(CEKDGFWF��WJÈH,���ÕF(CUA(HX]ÞTVF�#��EF6ApL�L�K ÿ�ÿ J��<WRUF��;�ÞK`C�L�JGA(D
#UKA
 ÿ K�C4=WJGL�K ÿ ��K�HX];��FmZ ÿ KLw'xRx'_ �!�At�� P�
XZ��~F���TVK�C6�EK`LMTXHVF(DGF��pJÈK ÿ;ÿ ZXLMT�A ÿ Xdx þ I ÿ K`C:=pK�C ÿ
�ÞAfc A<D ÿ F3
SKBZ ÿ K`]�<�R�A ÿ �EF(C5�XCEF�=WJ¨]�K ÿ A3�XA(C9��JGL�ZVD¨A<C�DÈc£�SF�#�K�C:�ÕZVDO#�AfcÜF���L,FpH�=pK�C:�EJGH&�

\K��$#UK`K�H ¢ AE=OA L�F����SF(HVK`H�� ÿ A<HX]eW�@�X ]VFWL�Z&�ÞK�H�� ÿ A(HX]£#TXK�HõL,F��8
VJGHVK`]�#J���T A(H
W�@�X%]VA��MA�
XA ÿ KpPØL�A(H ÿ K`C:=pK0A ÿ AN�SF�#UK`C9�ÕZVDUF�
��yKQL1�+CEKA�\F ÿ J!�EFpCEc ÿ �SK`L�JGA(DÈJ+q�KQ]/�ÕF(C ¢ AE=OA
A��&�VDGJ¨L�A���JÈFpH ÿ�� {�� <

  ���E¡0������Ê;���Q¹(�b�(Ë dVFpDÈDGF�#JÈH,�*�ETVK0]VJ ÿ L,F�=pK�C�c��VTXA ÿ KpP0�ETXK0L,DGJÈK`H��2�6Z ÿ �2
VJGHX]3��FN�ETXK
CEKA�+F��EK ÿ K`C:=WJ¨L,K�<�S�v�xRX ÿ Z&�&�SF(C:� ÿ 
VJGHX]�JGH&� ÿ ��F ÿ K�C4=rJ¨L,K ÿ Z ÿ JGH&��]VJ{abK�C�K�H��J�+KQLMTXA<HXJ ÿ � ÿ
r JGHXL,DGZX]�JGH&�Nv,[ þ IéA(HX]ìRO[R\B] þLs <�G�TXK�C�K`A��"��K�CQP\JGH��EK`C�ApL1�EJGF(H ÿ L�A(H�
SK8=WJGK�#�K`]BA ÿ ��C�A��
]�J���JÈFpHXA<D½L�DÈJGK�H��:� ÿ K�C4=(K`C�JGH��EK`C�ApL1�EJGF(H ÿ <

G�TVK�C�K�J ÿ HVF��ETVJGH&�N�XA(C9��JGL�ZVDGA(CEDGc�HVK�#�A�
SF(Z&�R��TVJ ÿ A<CMLMTVJ!�EK`L��EZVC�K�<±RUDGJÈK`H��9� ÿ K`C:=pK�C
CEK��
�+F��EK6�XCEF�L,KQ]�ZVC�K;L�A<DGD ÿ TXAE=(K.
SK�K`HmJ!���VDGK��ÞK�H���K`]mJGHÒHrZ,�+K`CEFpZ ÿ #�Afc ÿ P,A ÿ TXA ÿ �ETVK ÿ K�C4=WJGL�K
CEKA�\F ÿ J!�EFpCEc�<�SìKA
Xd�DÈF�#mPWA ÿ �yZ ÿ ��F(HXK1K,eVA����VDGK(PpJ!���VDGK��ÞK`H�� ÿ A ÿ �SK`L�JGA(DÈJ+q�KQ]ÞHXA��ÞJGH&� ÿ K�C:�
=rJ¨L,K'�ÕF(CUDÈFWF��WJGH&��Z&� ÿ K`C:=pK�C ÿ A<HX]5�ETVK`JÈC ÿ K`C:=WJ¨L,KB�ÞF�]�ZVDGK ÿ <>G�TVK�]�JÈabK�C�K�HXL�K1TVK�C�K"J ÿ �ETXA��
�ETVK�C�K��SF ÿ J���F(C�cBJ ÿ ]�K ÿ J+�(HVKQ]���F�F<abK�C6A ÿ ��A<H\]VA<CM]�W
@�X ]�K ÿ L�CEJ+����JÈFpHìF��`��TVK ÿ K`C:=WJ¨L,K ÿ
Z ÿ JGH&�8S�v�xLX%<&G�TVK ÿ K`C:=WJ¨L,K"]�K ÿ L�CEJ+����JÈFpH0J!� ÿ K�D!�±J ÿ JGHX]�K��SK�H\]�K�H��F��d#JGC�K'�VC�F���FWL�F(D ÿ A(HX]
\K��ÞF���K�I=C�F�L,K`]VZVCEK�R�A<DGD r \"I�R s �ÞK`LMTXA(HVJ ÿ � ÿ <

G�TVK�C�K ÿ �EJGDÈD�J ÿ �ETXK	�VC�F�
XDÈKA�Ì��TXA��;�ETVK_L,DGJÈK`H��8�6Z ÿ �ÞJ!���VDGK��ÞK`H��8�ETVK�A��,�VCEF��VC�JGA��EK
\1I�R ÿ ��Z&
 ÿ ��F6A(L`L,K ÿEÿ ��TVK ÿ K`C:=pK�C<(^
J!=pK�H;�ETXK1HWZ&�2
SK�C=F����XCEF��EF�L,FpD ÿ A(HX]�\1I�R£�ÞK`LMTXA��
HVJ ÿ � ÿ AE=fA(JÈD¨A�
XDÈKpP���TVK�C�KUJ ÿ A<H�Ap]�=OA<H���A��(K=JGH8�ETVKY=OA<C�JÈFpZ ÿ �pCEJ¨]�L�F����VZ���JÈH&�
K�H>=WJGCEFpH&�ÞK�H��
�VCEF��yK`L�� ÿ L�F��ÞJGH&�O�EF�A<H6A��(C�K�K��ÞK`H��½FpH�A ÿ �\KQL,J!H\L%\"I�R��VC�F��EF�L�F(DF<`^
ZVJ¨]�K`]2
rcL�ETXK ÿ ZVC:�pK
F��1]�K�=pK�DGF��&�ÞK`H���JGH ÿ Z&�&�SF(C:��F��'v,[ þ I �!�A{�� �ÕF(C)#�K�
 ÿ K�C4=WJGL�K ÿ A(HX] J�� ÿ L,F����XA���J!
VJGDGJ��yc
#J���T z GOGI�P#�K ÿ Z&���(K ÿ �(�ETVJ ÿ;ÿ TXF(ZVD¨])
SKUKA=OA<DGZXA���K`]6A ÿ �ETVK�A��&�XCEF��VCEJ¨A���K'ÍÏÎ"Ð>Ñ�Ò,Ó6ÔMÕ:Ó�ÐZÖ4Ó
�ÕF(C�JÈH���K�C�F��SK�CMA�
VDGK`�SF(C:��A(D ÿ <�X½KA�pA(L�c�A<HX]�A<D!�EK`CEHXA��EJ+=(KJ\1I�R7�ÞK`LMTXA(HVJ ÿ � ÿJr§ÿ ZXLMT+A ÿ Z ÿ KQ]

rc�SìKA
Xd�DÈF�# s L`A<H�
\KmC�K`ApLMTVK`]��ETVC�F(Z,�(T�
VCEJ¨]��pK ÿ <



×

®6¯+° ÑAØXÑ Û ¬ �U�Eà(sy��oWzp�Mz
l
np��syqt�Õsyq���xy�¡zÒ�,xy¼ ¬ qtsy�M¼�synpxy�=º¨k�x�Ó����m|���xy�<q{¼��M|�Ó=q��������~np|��¡z
syk1|�nrp�k`x�s
q�oOsy��xyk`���x��`�pq{��qtsvu�����s�Ó��M�Mo+�k`x�s��`��|M×

G�TVK0A<CMLMTVJ!�EKQL1�EZXCEK5�ÕFpC)��TVJ ÿ �WJÈH\]ÖF��B#�K�
 ÿ K�C4=WJGL�K ÿ6ÿ c ÿ ��K��üJ ÿ JGDÈDGZ ÿ �ECMA��EKQ]«JÈH dØJ+���
ZVCEK ? <0G�TVK�
XA ÿ JGL;�SF(JGH��ÒJ ÿ ��TXA���L,F����+FpHìJGH��EK`C9�§ApL,K ÿ L`A<H/
\K�Z ÿ K`]��EF�DGJÈH,�ì]�JÈaSK`CEK`H��
�6ZVD!�EJ!�b��JÈK`CEKQ]«L,F����SF(HVK`H�� ÿ ��F��(K��ETVK`CA<�_�H/��TVK ÿ TXF�#H JGH ÿ ��A(HXL,K5#�KÞTXAE=(K;�$#�F�]VJ ÿ �EJGHXL1�
ÿ K`C:=WJ¨L,K ÿRr A(HX] z I�R ÿ K`C:=WJ¨L,K�A(HX]_A�]VA���A�
XA ÿ K ÿ K�C4=WJGL�K s �\K`CETXA�� ÿ J!���VDGK��ÞK�H���K`]�
Wcj]�J��"�
�ÕK�C�K�H��8�pCEFpZ&� ÿ <�RUDGJÈK`H�� ÿ L�A<H A(L�L�K ÿ�ÿ ��TVK ÿ K ÿ K�C4=WJGL�K ÿ 
rc/HXC ÿ �+L,FpH���A(L��EJGH&�N��TVK ÿ K�C4=WJGL�K
]�K ÿ L,C�J!�&�EJGF(H�C�K��SF ÿ J���F(C�c�<,P ÿEÿ K�H��EJ¨A<DGDGc(P���TVK6DGF�L�A<DØF�
��yKQL1� ÿ Z&
��F�EJGK�C
A<HX]N�ETVK+]�J ÿ �EC�J+
VZ��EKQ]
F�
��yKQL1� ÿ Z,
��b��JÈK`C�F��d��TVKmL,FpH���CEFpD\D¨Afc(K`CUJGH�d�J!�pZVCEK � 
\KQL,F��ÞKm]�KQL,F(Z,�VDÈKQ]�<&G�TVK
DÈF�L`A<DÇF�
&�
�yK`L1� ÿ K`C:=WJ¨L,K��VC�Ffe�c-�6Z ÿ ��L�F(H ÿ ZVD!�O�ETVK ÿ K�C4=WJGL�KÒCEKA�\F ÿ J!�EFpCEc0A(HX]�HXHX]�A ÿ K�C4=WJGL�K��EF�Z ÿ K�<
_C�`��TVK�H	
VJÈH\] ÿ ��F)��TXA�� ÿ K`C:=WJ¨L,KB#J!�ET��ETVKR�VC�F���FWL�F(DSA<HX]5�ÞKQLMTXA<HVJ ÿ �Ù�XCEK ÿ L�CEJ+
\KQ]�JGH-�ETXK
ÿ K`C:=WJ¨L,Km]�K ÿ L,C�J+���EJGF(H0<

G�TVK6A�
SF�=(KmL�F(H ÿ �EJ!�EZ���K ÿ �ETVK)
\A ÿ J ÿ �ÕF(CB#�K�
 ÿ K�C4=WJGL�K ÿ <&SìK6HVF�#%J¨]�K`H���J��Õc ÿ F��ÞKmJ+�8�
�\FpC9�MA<H��K,e>�EK`H ÿ JGF(H ÿ �ETXA��B#JÈDGD½HVK`K`]��EF5
SK��ÞAp]�K�<

vWK`L�ZVCEJ!�yc8�ÕF(C~TXJ!�pT-�\K`C9�ÕFpC:��A(HXL,K"L�F����VZ���JÈH,� ÿ K`C:=WJ¨L,K ÿ HVK`K`] ÿ L,FpH ÿ J¨]�K`C�A��EJGF(H0<(d�JGC ÿ �`P
�ETVKB=pK�C�c��§A(L��a�ETXA��UA��XA(C9��JGL�ZVDGA(Ca#UKA
 ÿ K`C:=WJ¨L,K�J ÿ AE=OA<JGDGA�
VDÈKY�ÕC�F��?AmL,K�C:��A(JÈH ÿ J���KO��Afc2
SK
ÿ K`H ÿ J!�EJ+=(K6JÈH��ÕFpC:��A��EJGF(H0<�G�TrZ ÿ �ETXK ÿ K�C4=rJ¨L,K6CEKA�\F ÿ J!�EFpCEc	�6Z ÿ �"TXAE=pK6A(L`L,K ÿ�ÿ A(HX]BA<Z&�ETVF��
CEJ+q`A��EJGF(H�L,FpH���CEFpD ÿ �VDGApL,KQ]ÞZ&�\FpHjJ!�UJGH�F(CM]�K�Ca��F6A<DGDGF�# L�DÈJGK�H�� ÿ �EF6F(HVDGc ÿ K�K ÿ K`C:=WJ¨L,K ÿ �ETXA��
�ETVK`c A<C�K_A(Z��ETVFpCEJ+q�KQ]3�EF Z ÿ K�<;dVZXC9��TVK�C4�ÞF(C�K(P(�ETVK ÿ K�C4=rJ¨L,K ÿ ��TVK�� ÿ K�D+=(K ÿ ��Z ÿ �;
SK ÿ K��
L,ZVC�K(PWA ÿ �ETVK`c��yc��XJGL`A<DGDÈcÞL�A(HVHVF��Y
\K�Z ÿ K`]jA(HVF(HWc>�ÞF(Z ÿ DÈc�<�v>�SK`L�J�HSL ÿ K`L,ZXCEJ!�ycÞK,e>�EK`H ÿ JGF(H ÿ
CEK�pZXJÈC�K`]	
Wc5�ETVK ÿ K�C4=WJGL�K
]VK ÿ L,C�J!����JÈFpH�JÈHXL�DÈZ\]�K
� < þ Z���TVK�H���JGL`A��EJGF(H*�ÞK`LMT\A<HVJ ÿ � ÿ �ÕFpC1L,DGJÈK`H��"A(HX]D�OF(C ÿ K`C:=pK�C<
? <@�K`A(H ÿ F���J¨]�K�H��EJ!H\L`A��EJGF(H r L�K�C:�EJ!H\L�A��EKpP&�VZ&
VDGJ¨LÒF(CJ�VC�J!=OA���K��(K`c(P ÿ K ÿ�ÿ JGF(H��EJ¨LM�(K�� s <



Ú

@&<O\KA�rZVJGC�K��ÞK�H�� ÿ �ÕFpCO�VC�J!=OA(L�c0A<H\]_]XA���A+JGH��EK��pCEJ!�yc�<
S J���TVJÈHÖA_DGJ!�ÞJ!�EK`]«C�K`A(D!� r A�^
DÈF�
VZ ÿ ^
C�J¨] FpCmJÈH��EK`CEF��\K`C�A��EJGH&�*¬ÒK�C4
\K`CEF ÿ C�K`A(D!� ÿMs

�ETVJ ÿ L�A(H	
SK��(C�K`A��EDGc ÿ J+���VDGJ�HXKQ]	�ETVC�F(Z&�pT�K�e�J ÿ �EJGH&� ÿ JÈH&�pDÈK ÿ J!�pH��³F(H ÿ L�A��XA�
XJÈDGJ���JÈK ÿ <
þ ÿ K`L,FpHX]«J+�;�SF(C:��A(H���L,FpH ÿ J¨]�K`C�A��EJGF(H/�ÕF(C z I�R ÿ K�C4=WJGL�K ÿ J ÿ ��TVK0C�K�D¨A���JÈFpH ÿ TVJ!�7
SK��

�$#UK`K�H-�yF�
ìL�F����\F ÿ J!�EJGF(H±P�#�F(C4��ÛXF�#mP\A(HX]BKA=(K`H�� ÿ <�G�TVK ÿ J!���VDGK�C�#�K�
 ÿ K�C4=WJGL�K ÿ L�A(H�
SK
�ETVFpZ&�(T���F��ØA ÿ A��EF��+J¨L"L�F����SF(HVK`H�� ÿ �ETXA���L`A<H�
SKÒZ ÿ K`]5��F+L�F����SF ÿ K�L,F����VDÈJ¨L�A��EKQ] ÿ K�C:�
=rJ¨L,K ÿ <rdVFpC=K,eVA����VDGK(PrAY�yF�
jL`A<H5
SK ÿ LMTVK`]�ZXDÈKQ]+A(HX]ÞJ!� ÿ FpZ��:�XZ��%HXD!�EK`CEKQ]�A<HX];��C�A(H ÿ �ÕK�C�K`]
�EF�A2=WJ ÿ ZXA<DGJ+q`A���JÈFpH ÿ K`C:=WJ¨L,KO�ÕFpC�A(HXA<DGc ÿ J ÿ <�G�TVJ ÿ K`H��EJGCEK'��A ÿ ��L�A(H-
\K
L,FpH ÿ J¨]�K`CEKQ]��EF8
\K
A
ÿ JGH&�(DGK(PSL,F��;�SF ÿ J!�EKO�yF�
0<DG�TWZ ÿ #UK�HXK�K`]���F�]�K�HXHVK6A(HNW�@�X ]�J¨A<DGK`L1�'�ÕF(C"T\A<HX]�DGJGH&�5�ETXK
A�
SF�=(KO�yc>�SK�F��0#UFpC:��ÛXF�#mP��EF��pK���TVK�C`#J���T�A��,�VCEF��VC�JGA��EK ÿ F��"�$#�A<C�KJ�EFWF(D ÿ �ÕF(CY�ÞA(HVJ+�VZVD¨A��9�
JÈH&����TVK ÿ K5#UFpC:��ÛXF�# ]VFWL�Z&�ÞK�H�� ÿ A(HX]ìK,e�K`L�Z��EJGH&���ETVK`JÈC�L,F(H���K�H��A<�S K ÿ �SK`L�J�H\L`A<DGDÈc ÿ K`K
�ETVJ ÿ A ÿ A(H A��(K`H�����TXA��mK,e�KQL,Z���K ÿ �ETXK5#UFpC:��ÛXF�# L�F�����A<HX] ÿ P½L�F(H���ApL1�EJGH&�	�ETVK ÿ K�C4=WJGL�K
CEKA�\F ÿ J!�EFpCEc0A��1K`ApLMT ÿ ��A��(KmA<H\]�CEKQA(L1��JÈH,�ÞA��&�VC�F��VC�J¨A��EK`DÈc���FjK�=pK�H��B�ÞK ÿ�ÿ A��(K ÿ �ÕCEF��Ü�ETXK

XA(LM��K�H\]�< ¢ F�
ìL,F����\F ÿ J!�EJGF(HBJ ÿ HVF��ÒHVKA#�K�S K�
\dØDGF�# TXA ÿ �ETVJ ÿ L�A��\A�
VJGDÈJ!�yc(PD�ÕF(CÒK�e�A��;�
�VDÈK�<�G�TXK�]�JÈaSK`CEK`HXL,K6HVF�# J ÿ �ETXA��L#�K)�6Z ÿ �Ò]�K�HXHXK2#�F(C4��Û\F�#%JGH A<H�J+���VDGK��ÞK�H���A��EJGF(H��
JÈHX]VK��SK�HX]�K`H��L#�Afc r A��pA(JÈH�JGH�W�@�X sÿ F5�ETXA���]�JÈaSK`CEK`H��'�(C�F(Z&� ÿ L�A(HN�VCEF�=WJ¨]�K�]�JÈaSK`CEK`H��
�VJÈKQL,K ÿ F��Q�ETVK�L�F��2
XJÈHVKQ] ÿ K�C4=WJGL�K�<

SìFpC:��ÛXF�#Ù�ÕF(C��pCEJ¨] ÿ J ÿ A L,F����VDGJ¨L�A���K`]ÜZVHX]�K`C9�MA��WJÈH,��
SK`L�A(Z ÿ K�F��B�ETVK�HWZ&�ÞK�C�F(Z ÿ
�yc��SK ÿ F��mK�C�C�F(CjL,FpHX]�J!�EJGF(H ÿ �ETXA��_L�A(HõFWL`L,ZVC<`G�TXK ÿ K�JÈHXL�DÈZ\]�K��§A(JÈDGZVC�K ÿ ��F CEKQA(LMTV�ETXK
]�K ÿ JÈC�K`] ÿ K`C:=WJ¨L,K;�VC�F�=rJ¨]�K`C
A��mA(HWcN�XA<C:�EJ¨L,ZVD¨A<C ÿ ��A��pK�F��%��TVK�#UFpC:��ÛXF�# K`J���TVK�C�
SK`L�A(Z ÿ K
F��ÇHVK��$#�F(C4�2�XCEF�
VDÈKA� ÿ F(C`��A(LMTVJGHVKO�§A(JÈDGZVC�K�<�X±J!�pK�#J ÿ KpP(KA=(K�HÞJ!���ETVK�CEK ÿ FpZVCML,KJ ÿ C�K`A(LMTXK`]
A<HX]*��TVK ÿ K`C:=WJ¨L,K6J ÿ K,e�K`L�Z��EKQ]ÇP��§A<JGDÈZVC�K�L�F(HX]VJ���JÈFpH ÿ K�e�J ÿ �R#J!�ETXJÈH��ETVKÞA��&�XDÈJ¨L�A��EJGF(H0<bdVFpC
K,eVA����VDGK(P��ETXK8H\DÈK;��AfcN
\KÞL,FpCEC�Z&���mA<HX]��(K`HVK�CMA���K6JGHXL,FpCEC�K`L���F(Z&�:�VZ��QP ÿ F	�ETVK`CEK+J ÿ HXF
HVK�KQ]��EFÞA��:�EK������`�ETVK
HVK�e�� ÿ ��A��pK1F�����TVKR#UFpC:��ÛXF�#V�VC�FWL�K`]�ZXCEK�<�S K
L`A<H5��TrZ ÿUÿ K�K'�ETXA��
A<HWc	#�F(C4��ÛXF�# ]�K ÿ L,C�J!�&�EJGF(HBD¨A<H&�pZXA��pK��6Z ÿ �L
SKÞL,F(Z,�VDÈKQ]N#J!�ETBC�K`A ÿ FpHXA�
VDGc0C�J¨LMTBK�=pK�H��
A<HX]�K�C�CEFpC]�K ÿ L,C�J!�&�EJGF(H_DGA(H&�(ZXA��(K�<

Ý Ã ý,Þ�ò"ë±ç óyä±ö'k~í?ä±òUð�÷

x"KA=(K�DGF��,�+K`H���F�����TVK«^ÒA��EKA#�Afc RUF����VZ��MA��EJGF(H\A<D'S K�
 I�F(C:��A(DB#�A ÿ �ÕZVHX]VK`]¤
WcV�ETXK
x"KA�XA<C:�:�ÞK�H���F��Yx�K��ÕK�H ÿ K z J!�pT I�K`C9�ÕFpC:��A<H\L,KjRUF����VZ���JÈH&��@�F�]�K`CEHXJ!qQA��EJGF(H«I=C�F��pC�A��
�ETVC�F(Z&�pT_I~CEF��(CMA����ÞJÈH,�8P=H>=WJGCEFpH&�ÞK�H���A(HX]�G±CMA<JGHVJGH&�,<

ß ädl�ä±åVä±ò"ýbäØ÷

¿`×Û ¬ �"w��{k`�rnp|UÆÇxyk�à³�M¼�s¡× ¬ s�syX® áá,Ó;Ó;Ó× �`�{k`�rnp|M× k�xy�
ÁO×1wUxyq{z�i�k`lmrnpsyq�op�Ò»½o(�<qtxykQoplm�MoOsy|M× ¬ s�syX® áá,Ó;Ó;Ó× ¼Mk`lmrn(syq{op�Q�k�x�s��`��|M× k`xy�p×
À<×1wUxyq{z�i�k`lmrnpsyq�op�Ò»½o(�<qtxykQoplm�MoOsy|=�(���¼Mq{�`�S��|�|�nr�Q×
i�k`or¼Mn(x�xy�Mor¼�u+�`orzÞi�k`lmrnps��,syq�kQo\®rÆÇx��`¼�syq�¼M�"�`orz+»Çà(���xyq��Mor¼M�`×
ÆÇxy�Mpxyq�oOsy|~�¡�Q��q{�{���r���ºGxykQl ¬ s�syX® áAá`��|���Mo\× nr¼�|M× q�orzpq{�`or�(× �¡zpn>á��`¼M��á�q�orzp��àV× ¬ sylm�Õ×

�(×1i�k`lmlmkQo5²���à³��¼�s%³U�¡ÚOnp�M|³s=�Øxyk`Ýf��xU�~xy¼ ¬ qtsy�M¼�syn(xy�Q× ¬ s�syX® áá,Ó;Ó;Ó× ¼Mk�xy�W�<× k�xy�
�O×Æ½q���xy¼M�Q�Aâ�×���ãrk¡àV�,w�×��,��oWz�¾ØkQnpo\�,iU×�®,Û ¬ ��w��,sy��Ó;�Mu¼�kQlmrn(s���syq�kQor�`��Ó��M��k�x�s��`�Ô×��U¼M¼��Mpsy�¡z
ºGk`xUrnr�p��q{¼M��syq�kQoÞq�oÞi�kQor¼�npx�xy�Mop¼�uÞ��oWz+i�kQlmrn(s���syq�kQoX®WÆÇx��`¼Esyq{¼�����oWz�»½à(���xyq��Mop¼M�Q×

½ ×1w��,sy��Ó;�Mu�´UkQlm��ÆÇ�`�Q�`× ¬ s�sy\® áá¡Ó;Ó;Ó× �f��sy�EÓ;�Mu(�k`x�s��`�Ô× k`xy�(×



¿M�

�O×Oãrk¡àV�pw�×���´��`npps¡�<Û�×��p�UÝ`��xy|�nX�<»;×{��ä1���{q�opq{¼ ¬ ��orÝfk(�(�"×���äq�lÞ��äÒ×��p� ¬ ����s ¬ ���{or��s ¬ �<Æb×{�<¾ØkQnpo\�
iU×�®(Û ¬ �Uw��,sy��Ó;�Mu�|³u(|³sy�MlÞ®fnporqtº¨k�xyl Ó��M���W��|��¡z��`¼M¼��M|�|Øsykxy�Mlmk�sy�=xy��|�kQnpxy¼��M|M×(�~iaâæåf�¡�`�
wUx���oWzp�"i�k`opºG��xy�Mor¼��2ç³¿ ÚÚAÚEè ×

× ×Oãrk¡àV�Xw�×��&äkp�V�V× ��´�×���Æ½q���xy¼M�Q�Dâ�×��X�����{|�k¡uO�D²�×���äq�lÞ��å(×{�X}X�M�Q�X��×��&äq{lÞ��äÒ×��,² ¬ ���V×���³U�`kp�
é ×{��êØ��x���orÝ���â�×��W��np��nps¡��´�×��rw�nrorzpn�ëQ�pw�×��>ì�q�nX� é ×��rÆÇ�����{q�¼�ÝQ�,x��(�W�V×��(�Uu<�,x¡�(�"×��<¾�k`nroX�piU×{®
wUxyq{zì�(��xy�<q�¼M�M|"º¨k`xm»Ø�,x�s ¬ ÚOnW��Ýf�Þ�<¼Mq��Mor¼��Q×±�U¼M¼��Mpsy�¡z_ºGk`xmpnr�p�{q�¼¡�,syq�kQo q{o �~i�»Ø� �<��M¼Mq{�`�
��|�|�nr�k`º½i�kQor¼�npx�xy�Mop¼�uÞ��oWz+i�kQlmrn(s���syq�kQoX®WÆÇx��`¼Esyq{¼�����oWz�»½à(���xyq��Mop¼M�Q×

Ú ×��fk`o0}S�`| ë���Ó=|�Ý<qÕ�bw�×��DãrkQ|³sy��x¡�V��×��bw��MÓ�k`x¡�Dåp×��\}S�`op�Q�XÆb×�®X�£à³�,�`��¼MkQlmk<z(q�s�u��`xyq{zjÝ<q�s¡×\i�k`op�
¼Mn(x�xy�Mor¼Eu+��oWz�i�k`lmrn(s���syq�kQoX®rÆÇx��`¼Esyq{¼�����oWz�»½à(���xyq��Mop¼M�Q� ±�í ç§Á`�Q�<¿ è6½ �f�,� ½½ Á<×

¿M�(× ª �(¹}½® ª �M���<��xy�<q�¼M�M|%ãpx��`lm�EÓ�k`xyÝ�× ¬ s�sy\® áá¡Ó;Ó;Ó× Ó~À`¼Q× k`xy�Eá`Û.³Yá,Ó=|yz(�Õ×
¿`¿Q×BãpkQ|³sy��x¡�O��×���ä�M|�|��M��l��`oX�(iU×��(ÛSnr�M¼�Ýf�Q�O�V×�®<Û ¬ ���Uor��syk`l�u�k`ºVs ¬ ��wUxyq{zX®<»½oW���r��q�or�
�(¼¡���È���r���

êUq�x�synr�`��²Uxy�f��orqÏë¡��syq�k`or|M×���o<sy�Ô×�åp×W�(np���xy¼MkQlmpnpsy��x;�Urp��q{¼M��syq�kQop|M� ±�î Á��Q�(¿`×
¿¡Á<×"�(�`�Q�`orq�¼ ¬ �r�"×�®�åf�¡�Q�Ò��oWz ª �M�Þ�(��xy�<q�¼M�M|M×
¬ s�sy\® áAá,Ó;Ó;Ó× kQo�à��¡�Q�<× ¼MkQl2á,rnr�>á`�á�kQo�à��¡�`�EáQÁ��Q�<¿�á`� × á`�Q�Eá,Ó��M�r|���xy�<q�¼M�M|M× ¬ sylm�

¿MÀ(×"i�n(xy����x��(��ã�×�® ª �M�Þ�<��xy�<q�¼M�M|`²��f��xy�<q���Ó×
¬ s�sy\® áAá,Ó;Ó;Ó× ¼MkQlmpnpsyq�or�`�k`x�s����{|M× k�xy��áQwwJã½ÁAá ª �M���<��xy�<q{¼��M|9²��f��xy�<q���Ó× r(s

¿��p×�v�aâ ª �M�Þ�(��xy�<q�¼M�M|`ï�kQop�Q× ¬ s�syX® áAá,Ó;Ó;Ó× q��rlÞ× ¼Mk`l2á`zp���f�M��kQ���x�Ó�k`xyÝ<|9á,Ó��M�r|��Exy�(q�¼M��|
¿¡�<×'â+q�¼�xyk`|�k`ºÈs�¹��M�Q�M��kQ���x=�U��svÓ�k`xyÝ�× ¬ s�syX® áAá�lm|yz(o\× lmq�¼�xykQ|�k�ºGs¡× ¼MkQl
¿ ½ ×�U¹�¹���®<��orq��f�Exy|y�`�X¹��M|�¼�xyq�psyk�xy|~�`oWz�¹�q�|�¼Mk,�f��x�u8ãpx��`lm�EÓ�k`xyÝ�× ¬ s�sy\® áá¡Ó;Ó;Ó× nrzrz(qÕ× k�xy�p×
¿¡�<×1Û ¬ �"i��`|³syk�x�ÆÇxyk�àv�M¼�s¡× ¬ s�syX® áá�¼M�`|³syk`x¡× ��à(k`�È���\× k`xy�
¿ × ×"�<q�lmr���O²���à³�M¼Es��~¼M¼M�M|�|~ÆÇxyk`sykO¼Mk`�.ç§��²~��Æ è ¿Q×�¿`× ¬ s�sy\® áá¡Ó;Ó;Ó× Ó~À�¼Q× k`xy�Eá`Û.³YáQ��²~��Æb×


