
���������
	���
���������������������
 ���!�"��
#��
%$�&'��(�)*&�
#�
+-,�
%��	.�/(�$��0)"1(��-23��������,�(�$����4������$��"�5���"�

687:94;=<�>@?�ACB�AD68<E>�F%>@GIH�6KJ
L ACB�9MB�AD6KADN�O�N468P=ACB�H�6KQSR;TQ�UVACB�W86XN
AD6XNMY=ACB�AD68<E>ZQ[A]\�6XH�H[ACB�Q�;TQ�6K^_N

P=^_N

` W8AbaI;=N L ACB�c/WK^_H[A

;=d4H�UVACB�W868N

UVACB�W86XN�egf�J@Q[^=?�ACB�hTi=iMj



UVACQ[B�ADdMACB��%F#B�^���� ` �����	��6KADWXH�<�>MACBSeIF >4\


%B�H[Q[ACB��3dMQ�;=<�>@Q[ACB
� F%B�^����#\�B������4UVADdMQ�>4;=N

�	� AD68Q[ACB�� dMQ�;=<E>ZQ[ACB
� F#B�^����#\�B
�%c�� \��
c3B�;=7�ACB

� ;TY L ACB�\ 68H��gdMQ�;TQ�6K^_N��!j�������^ P=AD7 ?�ACB3hTi=iMj



��������	 ��,�� ���0��������������� �!�"
#&'��$ ����

��� (��V������$'��)�� �!& ���V���
	�
 ������$��")D
#�

` Q�>MADH�68H �gB�ADH[ADN@Q[A L
Q[^ Q�>MA/\�A �g;TB�Q�7 ADNZQ�^�� F >ZGIH�68<CH
9MB�AD6KA O�N46KP=ACB�H�68QSR;TQ�U ACBEW868N

��ACB�7 ;=N@G

? G

` W8AbaI;=N L ACB�c/WK^_H[A

UVACB�W868N e4f3<bQ[^=?"ACB�hTi=iMj





���������
	���
�����������	���������	��! #"$��%&���' 

(*),+ 	-���.��%&��/102	�"��.	-���43� 5
��6	�%��!/7 #�

8:9<;�=?>A@�BC=

f��4Q�6X<C;=W4Q[^_7�^=Y=B�; �
>ZG 6XH%; N4^_N
D 68N@P ;=H�68P=A�7�A L 68<C;=W
687 ;TY_68N4Y 7�^ L ;=W86KQ G]Q�>g;TQVdMQ�6XW86FECADH#7�AD;=H�dMB�AD7�ADN@Q�H

^���Q[B�;=N4H�7 6KQ[Q[A L NMAD;TBGD 6XN�� BE;TB�A L W86KY_>@Q Q[^/B�AD<b^_NgH[Q[B�d4<bQ Q�>MA L 68H�Q[B�6K?gdMQ�68^_N ^���^��4Q�68<C;=W �4B�^���ACB�Q�6KADH 6XN4H�6 L A

Q�>MA > d47 ;=N ?"^ L G��IH W86XN468<C;=W�H[Q�d L 6KADH ;TB�A <CdMB�B�ADN@Q�WKG ?�AD68NMY <b^_N L d4<bQ[A L Q�>4;TQ d4H�A Q�>g68H 6X7 ;TY_68NMY

Q[AD<�>gN46KJ dMA�� ^=B Q�>MA L ACQ[ACB�7 68N4;TQ�6K^_N�^��g?gW8^@^ L ^Sa G Y=ADN4;TQ�6K^_N�e � dgN4<bQ�6K^_N4;=W 687 ;TY_68N4Y�^��4?gB�;=68N];=<bQ�6KP 68Q�6KADHCe

;=N L AD;TB�WKG L 68;TY_NM^_H�6XH�^�� B�>MADd47 ;TQ[^_6 L ;TB�Q�>MB�6KQ�68H�68NMLgNMY=ACB�N[^_68NZQ�H
� � >MADH[A�H[Q�d L 6KADH 68N4<b^=B���^=B�;TQ[A]Q�>MA

� ;=<bQ�Q�>4;TQ�^��gQ�68<C;=W �4B�^��"ACB�Q�6KADH!;TB�A <CWK^_H�ADWKG B�ADW8;TQ[A L Q[^ �g>ZGIH�6K^_W8^=Y_68<C;=W ;=N L �
;TQ�>M^_WK^=Y_68<C;=W L 6PO�ACB�ADN4<bADH

?�ACQ �VACADN >MAD;=WKQ�>@G�;=N L L 68H[AD;=H[A L > d47 ;=N Q�68H�H�dMA Q G �"ADH
� � >4A�68N4H�Q[B�d47�ADN@Q�;TQ�6K^_N � ^=B >46KY_>4W8G �gB�AD<C68H[A

7�AD;=H�d4B�AD7�ADN@Q�H�^�� W86KY_>@Q�68N@Q[ADN4H�6KQ�68ADH�68H�NM^�� ; L ;SG H���6 L ADWKG ;DPT;=68W8;T?gWKA�����^ � ACP=ACBSe Q�>MA L ACP=ADWK^��g7�ADN@Q

^�� ;=WKY=^=B�6KQ�>47 H�Q�>4;TQ�ARQ <C6KADN@Q�WKG Q[BE;=N4H � ^=B�7 Q�>MADH[A�7 AD;=H�dMB�AD7�ADN@Q�H 68N@Q[^ ;=<C<CdMB�;TQ[A <bB�^_H�HSD H[AD<bQ�68^_N4;=W

687 ;TY=ADH�^�� ^��gQ�68<C;=W��g;TB�;=7 ACQ[ACB�H�B�AD7 ;=68N4H!; 7 ;TN[^=B�<E>4;=W8WKADNMY=A��

� >MA 7 ;TN[^=B�6KQ G ^��.<CdMB�B�ADNZQ�WKG ; � �gW86KA L 687 ;TY=A B�AD<b^_N4H[Q[BEd4<bQ�6K^_N H�<�>4AD7�ADH B�ADWKG�^_N Q�>MA�PT;=W86 L D

6KQ G/^��gQ�>MA L 6FO�d4H�6K^_N/AUJ d4;TQ�6K^_N � ^=B Q�>4A L ADH�<bB�6 �4Q�68^_N/^��
WX6KY_>ZQ �4B�^��
;TY_;TQ�6K^_N�68N Q�6XH�H�dMA�� O�N � ^=B�Q�dgN4;TQ[ADWKG=e

Q�>MA L 6PO�d4H�6K^_N AUJ@dg;TQ�6K^_N L ^@ADH NM^=Q ;=<C<CdMB�;TQ[ADW8G L ADH�<bBE6K?�A�W86KY_>@Q �gB�^��g;TY_;TQ�6K^_N 68N57�A L 68;�Q�>4;TQ!<b^_N@Q�;=68N

WK^ �AD H�<C;TQ[Q[ACB�68N4Y B�ACY_6K^_N4HDe�H�d4<E> ;=H/Q�>MA <bACB�AC?gB�^_H �g68Ng;=W�V
d46 L Q�>4;TQ/<Cd4H�>g6K^_N4H Q�>MA�?4BE;=68N ^=B/Q�>MA H[GIN
D

^SPI68;=W�Vgd46 L Q�>4;TQ�WXdM?4B�68<C;TQ[ADH,N ^_68N@Q�H � � >MACB�A � ^=B�A=e
Q�>4A�d4H[A � d4W8N4ADH�H!^�� L 6FO�d4H�6K^_N
D Q�>MAC^=B�GWD ?g;=H[A L 687 ;TY=A

B�AD<b^_N4H�Q[B�d4<bQ�6K^_N ;=W8Y=^=B�6KQ�>47 H!6XHXJ@d4ADH[Q�6K^_N4;T?gW8A��

� >468H��V^=B�J ; L4L B�ADH�H�ADH Q�>MADH[A H�>M^=B�Q�<b^_7 68NMY_H ? G L ACP=ADWK^��g68NMY ; NM^ P=ADW#7�^ L ADWPD ?g;=H�A L 6KQ[ACBGD

;TQ�6KP=A�687 ;TY=A]B�AD<b^_N4H�Q[B�d4<bQ�6K^_N H�<�>4AD7�A � ^=B ^��4Q�68<C;=W.Q[^_7�^=Y=B�; �
>ZG��CY Q�<b^_NgH�68H[Q�H�^��#Q �V^ 7 ;TN[^=B��
;TB�Q�H �

Z j\[�;^]R_a`cb�da`Gegfh_Ue6iRj � ^=B�W86KY_>@Q��4B�^��
;TY_;TQ�6K^_N ;=N L Z h�[�;=N�kmlonaiR`qpUirfh_Ue6isj � � >MA � ^=B �V;TB L 7�^ L ADW

�4B�A L 68<bQ�H Q�>4A L ACQ[AD<bQ[^=B�B�AD; L 68NMY_H]^_N Q�>MA5Q�68H�H�d4A ?�^_d4N L ;TB�G Y_6KP=ADN ; H�^_dMB�<bA ;=N L L 68H[Q[B�68?gdMQ�6K^_N ^��

^��4Q�68<C;=W �g;TB�;=7�ACQ[ACB�H�68N4H�6 L A�Q�>4A 7�A L 68dg7 � � >MA�AUJ@dg;TQ�6K^_N*^��VB�; L 68;TQ�68P=A�Q[B�;=N4H � ACBDe.dgN4W86KJ=A�Q�>MA L 6 �tD

� d4H�6K^_N AUJ d4;TQ�6K^_N�e L ADH�<bB�6K?�ADH <b^=B�B�AD<bQ�W8G ;=H ; � ^=B �V;TB L 7 ^ L ADW Q�>4A��g>M^=Q[^_N �4B�^��g;TY_;TQ�6K^_N*68N Q�d4B�?g6 L



PI6 ���cp�� `Sd����

7�A L 6X; <b^_NZQ�;=68Ng68NMY�WK^ �AD H�<C;TQ[Q[ACB�6XNMY ;TB�AD;=H
�rY N*<b^_N@Q[B�;=H[QCe Q�>MA 6XNZP=ACB�H�A 7�^ L ADW L ACQ[ACB�7 68NMADH3Q�>MA ^�� D

Q�68<C;=W �
;TB�;=7�ACQ[ACB�H�68N4H�6 L A�Q�68H�H�dMA=e�Y_68P=ADN*; H[ACQ�^�� L ACQ[AD<bQ[^=B]B�AD; L 6XNMY_H3^_N Q�>MA ?"^_dgN L ;TB�G ^��VQ�6XH�H�dMA��

� >MA 68NZP=ACBEH[A 7�^ L ADW#68H/P 6KA �VA L ;=H�;�NM^_NgW868NMAD;TB3^��4Q�6X7 6FED;TQ�6K^_N �gB�^=?gWKAD7 � � >MA 7 AD;=H�dMB�A L V
dMADN4<bA

^_N*Q�>4A ?�^_d4N L ;TB�G 68H/<b^_7 �g;TB�A L Q[^ Q�>MA �4B�A L 68<bQ[A L L ACQ[AD<bQ[^=B�B�AD; L 68NMY_H3? G L ARLgN468N4Y ;=N ^=?
N[AD<bQ�6KP=A

� d4N4<bQ�6K^_N�� � >MA�^=?
N AD<bQ�68P=A � d4N4<bQ�6K^_N 68H 6KQ[ACBE;TQ�6KP=ADWKG 7 68N46X7 6FECA L ? G ; NM^_N4WX68NMAD;TB <b^_N!N�dMY_;TQ[A Y=B�;!D

L 6KADN@Q�Q[AD<�>gN46KJ dMA=e%^=B ? G J@d4;=H�6PD ��A ��Q[^_N 7�ACQ�>M^ L H � � >MADH�A Q[AD<�>4N46tJ@dMADH d4H[A Q�>MA�L4BEH[Q L ACB�6KPT;TQ�6KP=A

^��VQ�>MA ^=?
N[AD<bQ�6KP=A�� d4N4<bQ�6K^_N ��6KQ�> B�ADH ��AD<bQ/Q[^ Q�>MA ^��gQ�68<C;=W �g;TB�;=7�ACQ[ACBEH � ^=B <C;=W8<Cd4W8;TQ�6XNMY H[AD;TB�<�> L 6PD

B�AD<bQ�6K^_NgH Q[^�� ;TB L H3Q�>MA�7 6XN4687]d47 �39M^=B�� ;TB L ;=N L 68N@P=ACB�H[A�7�^ L ADW ;TB�A 6KQ[ACB�;TQ�68P=ADWKG AD7 �gW8^SG=A L d4N@Q�68W

H[ADW � D <b^_N4H�6XH[Q[ADN4<bG 68H B�AD;=<�>4A L �

` 7 ;TN[^=B ^=?
H[Q�;=<CWKA368H Q�>MA�<b^_7��gdMQ�;TQ�6K^_N4;=WXWKG�ARQ <C6KADN@QV<C;=W8<CdgW8;TQ�6K^_N ^�� Q�>MA�L4B�H[Q L ACB�6KPT;TQ�6KP=A

^�� Q�>MA3^=?
N[AD<bQ�6KP=A � d4N4<bQ�6K^_N ��6KQ�>g68N Q�>4A/68NZP=ACBEH[A/7�^ L ADW �	� A <C;=W8<CdgW8;TQ[A3Q�>MA L ACB�68P ;TQ�6KP=A ? G5d4Q�68W86FED68N4Y

;=N ; L N ^_68N@Q L 6FO"ACB�ADN@Q�68;TQ�6K^_N Q[AD<�>4Ng6KJ@d4A Q�>4;TQ 6XH ; �g;TB�Q�68<Cd4W8;TB N d47�ACBE68<C;=W!687 �gW8AD7�ADNZQ�;TQ�68^_N ^��/;=N

; L N[^_68N@Q57�^ L ADW �
� A ; � �gWKG Q�>4A ; L N[^_68N@Q L 6PO"ACB�ADNZQ�68;TQ�68^_N Q[AD<E>4N46KJ dMA � ^=B Q�>MA2L4B�H[Q5Q�687�A Q[^ Q�>MA

AUJ d4;TQ�6K^_N ^�� B�; L 6X;TQ�6KP=A3Q[B�;=N4H � ACB
�

� �V^aD L 687�ADN4H�6K^_N4;=W%6X7 ;TY=ADH]^���Q�>MA H�<C;TQ[Q[ACB�68N4Y ;=N L ;T?gH�^=B��4Q�6K^_N <b^ ARQ <C6KADN@Q�H�;TB�A B�AD<b^_N
D

H[Q[B�dg<bQ[A L ? G d4H�6XNMY Aba ��ACB�687�ADN@Q�;=W L ;TQ�; ����ACP=ACB!?�A � ^=B�A�AbaIAD<CdMQ[A L e4<bB�^_H�HSD H[AD<bQ�6K^_N4;=W�687 ;TY=ADH ^��.H�<C;TQSD

Q[ACB�68N4Y �g>g;=NZQ[^_7 H ��6KQ�> �V;TQ[ACBGD <b^_N@Q�;=68N46XNMY ;TB�AD;=H ;TB�A B�AD<b^_N4H�Q[B�d4<bQ[A L �-94dMB�Q�>MACBE7�^=B�A=e�� A H�>M^ �

B�AD<b^_N4H�Q[B�d4<bQ[A L H�;TY_6KQ[Q�;=W!687 ;TY=ADH�^���^��4Q�68<C;=W��g;TB�;=7�ACQ[ACBEH�^���; >@d47 ;=N LgN4Y=ACB N[^_68N@Q ��� A5AD7��g>4;!D

H�6FECA3Q�>4A �"^=Q[ADN@Q�68;=W ; � �gW868<C;TQ�6K^_N � ^=B�Q�>MA3AD;TB�W8G L 6X;TY_NM^_H�68HV^�� B�>MADd47 ;TQ[^_6 L ;TB�Q�>MB�6KQ�6XHV6XN ;�N@d47 ACB�68<C;=W

H[Q�d L G��



� �����������
	

� 68Q[ADW8H[AD6KQ[A Z�� iR` fhdal [ � � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 6
� 68Q�WKA/F ;TY=A � � � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 68686
` ?gH[Q[B�;=<bQ � � � � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � P
� ;T?gWKA3^���HV^_N@Q[ADNZQ�H�� ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � PI6

.68H[Q!^�� 9 68Y_dMB�ADH � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � a

.68H[Q!^�� � ;T?gW8ADH � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � a P
� W8^_H�H�;TB�G5^�� ��^=Q�;TQ�6K^_N � � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � a PI6
` <�JINM^���WKA L Y_7�ADN@Q�H � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � aI6Ka

� ������������������� ���"!#���"$%�&�'� ()!)�'�*�+� �
j �8j � ^_7�^=Y=B�; �g>46X<CY 7 ;TY_68NMY 68N-,�A L 68<C68N4A � � � ��� � � � � � ��� � � � � � ��� � � � � h
j � h U ;=H�68<CH�^��#f �4Q�68<C;=W � ^_7�^=Y=B�; �g>@G � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .
j � h �8j 9M^=B �V;TB L , ^ L ADW�DVF%>M^=Q[^_N F%B�^��g;TY_;TQ�6K^_N 68N � 68H�H�dMA � � � � � � ��� � � � � /
j � h � h Y NZP=ACBEH[A0,�^ L ADW�D21�AD<b^_N4H�Q[B�d4<bQ�6K^_N ^��#f��4Q�6X<C;=W F#B�^���ACB�Q�68ADH � � � ��� � � � � j=j

j �43 1�>4ADd47 ;TQ[^_6 L ` B�Q�>MBE6KQ�68HV^�� 9 6XNMY=ACB �=^_6XNZQ�H � ��� � � � � � ��� � � � � � ��� � � � � j��
j � � f�?
N[AD<bQ�6KP=ADH � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j��
j �4. f dMQ�WX68NMA ^��.Q�>4A HV^_N@Q[ADNZQ � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�5

6 7 ����8�	��6":9 � "' #� ;#<
= >@?A�&�'�+�
BC�'!#�AD�EF�+���G�*�"BH����I�� �
$%JK���*! =&L
h �8j 
�J d4;TQ�6K^_N ^���1�; L 68;TQ�6KP=A � B�;=N4H�� ACB � � � � � ��� � � � � � ��� � � � � � ��� � � � � h�.
h � h ��d47�ACB�68<C;=WA, ACQ�>M^ L H!Q[^ Q�>MA0M ^_W8dMQ�68^_N ^�� Q�>4A 
�J d4;TQ�6K^_N ^���1�; L 6X;TQ�6KP=A � B�;=N4H � ACB � 3=h
h �43 9 68N46KQ[AsD \ 6PO�ACB�ADN4<bA�\�6XH�<bB�ACQ[AsD f�B L 68N4;TQ[ADHN,�ACQ�>M^ L � � � � � ��� � � � � � ��� � � � � 3�3
h �43 �8j M �
;TQ�68;=W�;=N L ` NMY_d4W8;TB�\ 68H�<bB�ACQ�6FED;TQ�6K^_N � � � � � � ��� � � � � � ��� � � � � 3 �
h �43 � h MIdg<C<bADH�H�6KP=A]f P=ACB�B�ADW8; aM;TQ�6K^_NO,�ACQ�>M^ L � � � � � � ��� � � � � � ��� � � � � 3�5
h �43 �43 UV^_d4N L ;TB�G�H ^_N L 6KQ�6K^_NgH � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 3�P

h � � \ 68H�<Cd4H�H�6K^_N � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � �_i

L QR���'�+�SQRD��'�UTV!)�'�*�+� W��
3 �8j ��B�6 L MI6FECA/;=N L ��d47�?�ACB!^��#f B L 68N4;TQ[ADH�� � � ��� � � � � � ��� � � � � � ��� � � � � �4j
3 � h \ 68H�<Cd4H�H�6K^_N � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � �X.

PI686



PI68686 � _ l ��isl �mp

W Q�� EFJ ���UTVJ ���'!���� !��*�*� !)�'�*�+� W��
���8j 
 a ��ACB�687�ADN@Q�;=W�M ACQSD d�� � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � �X/

���8j �8j MI<C;TQ[Q[ACBE68NMY F >4;=NZQ[^_7 H � � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .Ti
���8j � h 
.6KY_>ZQRM ^_dMB�<bA � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .Ij
���8j �43 
.6KY_>ZQ�\�ACQ[AD<bQ�68^_N � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .=h

��� h 1�ADH�d4WKQ�H�� � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .�3
��� h �8j ��^_7�^=Y=ADNMAC^_d4H�F%>g;=NZQ[^_7 � � � � � ��� � � � � � ��� � � � � � ��� � � � � . �
��� h � h F >4;=NZQ[^_7 ��6KQ�>
	 ^_6 L 1�68NMY � � � � ��� � � � � � ��� � � � � � ��� � � � � 5Ti

���43 \ 68H�<Cd4H�H�6K^_N � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 5Ti

6�6 6 %�3� o�W�T 9 � "' � �
�

� ��TV!��#J��SJ � ����D��'���A���'�*�+�
!#D��O�+���U�U��J !&��� EA�'�UT ���X!)�'�*�+� > �'�+I��*J T ���
. �8j f�?
N[AD<bQ�6KP=A 9gd4N4<bQ�6K^_N � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 5�/
. � h f��4Q�6X7 6FED;TQ�6K^_N-,�ACQ�>M^ L H � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � � i

. � h �8j 
.68NMA0M AD;TB�<E> � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � �Th
. � h � h ��^_N4W868N4AD;TB�HV^_N!N�dMY_;TQ[A ��B�; L 6KADNZQN,�ACQ�>M^ L � � � � ��� � � � � � ��� � � � � � �
. � h �43 ��A ��Q[^_N�� H , ACQ�>M^ L � ^=B ��^_N4W868N4AD;TB 
�J d4;TQ�6K^_N4H � � ��� � � � � � ��� � � � � ���
. � h � � � dg;=H�6PD ��A ��Q[^_NO,�ACQ�>M^ L � � � � � � ��� � � � � � ��� � � � � � ��� � � � � � P
. � h �4. F ^_H�6KQ�68P=A \�ARLgN46KQ[ACY NZP=ACBEH[A���ADH�H�68;=N ��� � � � � � ��� � � � � � ��� � � � � PIj

. �43 \ 68H�<Cd4H�H�6K^_N � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � P=h
�  J ��� ()!)�'� (�J"!0!�� �K�#�*!)�'�*��� $#L

5 �8j ` L N ^_6XNZQN,�^ L ADW � � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � P �
5 � h ��d47�ACB�68<C;=W�Y 7 �
WKAD7�ADN@Q�;TQ�6K^_N ^�� Q�>MA ` L N ^_68N@QN,�^ L ADW � � ��� � � � � � ��� � � � � P�P
5 �43 \ 6PO�ACB�ADNZQ�6X;TQ�6K^_N ^�� ` W8Y=^=B�6KQ�>47 H � � � � � � ��� � � � � � ��� � � � � � ��� � � � � /=h
5 � � ` L N ^_6XNZQ�\ 6PO�ACB�ADN@Q�68;TQ�6K^_N ^�� Q�>MA�f�? N AD<bQ�6KP=A�94d4N4<bQ�6K^_N � � ��� � � � � � ��� � � � � /�5

5 � ���8j \�AD<b^_7 ��^_H�6KQ�68^_N ^�� Q�>MA/9M^=B�� ;TB L ,�^ L ADW � � � � � ��� � � � � � ��� � � � � /�5
5 � ��� h ` L N[^_68NZQ�\ 6PO�ACB�ADN@Q�68;TQ�6K^_N � � � � � � ��� � � � � � ��� � � � � � ��� � � � � /�P

5 �4. MI<C;=W86XNMY 94;=<bQ[^=B���� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jCiMj
5 �45 
 aM;=7 �gW8A3^�� ;�\�ACB�68P ;TQ�6KP=A H ;=W8<Cd4W8;TQ�68^_N UV;=H�A L ^_N


 a ��ACB�687�ADN@Q�;=W�\ ;TQ�; � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jCi_h

% � �ATVJK� �*� !��&�GJK� ����D������A���'�*���'�GJ D��#� ��D �)(��
� �8j HV^_7 �
;TB�68H[^_N ^�� U 9 � M"e
W87 D U 9 � M"e
;=N L H � ,�ACQ�>M^ L H � ��� � � � � � ��� � � � � jCi .

� �8j �8j F%B�^=?gWKAD7 MIACQSD d�� ;=N L ,�ACQ�>M^ L � � ��� � � � � � ��� � � � � � ��� � � � � jCi 5
� �8j � h \�ARLgN468Q�6K^_N ^��,Y 7 ;TY=A ` <C<CdMBE;=<bG � � ��� � � � � � ��� � � � � � ��� � � � � jCi*�
� �8j �43 Y 7 �g;=<bQ�^�� ��^_68H[A � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jCi P
� �8j � � Y 7 �g;=<bQ�^�� \ 6PO�ACB�ADN@QAY N468Q�68;=W � dMADH�H[ADH � � � � � � ��� � � � � � ��� � � � � j=j�.
� �8j �4. Y 7 �g;=<bQ�^�� ��^_68H[A/;=N L Y N468Q�68;=W � dMADH�H ��� � � � � � ��� � � � � � ��� � � � � j=j�/
� �8j �45 \ 68H�<CdgH�H�6K^_N � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh�3

� � h M ^_dMBE<bA ;=N L \�ACQ[AD<bQ[^=B HV^_N L4Y_dMBE;TQ�6K^_N � � � ��� � � � � � ��� � � � � � ��� � � � � jDh �
� � h �8j F%B�^=?gWKAD7 MIACQSD d�� ;=N L ,�ACQ�>M^ L � � ��� � � � � � ��� � � � � � ��� � � � � jDh �
� � h � h Y 7 �g;=<bQ�^�� \ 6PO�ACB�ADN@Q ��d47�?�ACB�H ^�� M ^_dMB�<bAsD \�ACQ[AD<bQ[^=B3F ;=6KB�H � � ��� � � � � jDh�.



� _al ��iRl �mp 6Ka

� � h �43 \ 68H�<CdgH�H�6K^_N � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh�P
� �43 	 ^_6 L ` B�AD;=H � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh�/

$ Q�� EFJ ���UTVJ ���'!�� �GJ � �+�AD���� ��� �'�*�+� �SJ D���� ��D �KL �
P �8j F%>g;=NZQ[^_7 ��6KQ�>OMI68N4Y_WKA@MI<C;TQ[Q[ACB�68NMY���ACQ[ACB�^=Y=ADNMAD68Q G � � � ��� � � � � � ��� � � � � j�3Ij
P � h F%>g;=NZQ[^_7 H ��6KQ�>
	 ^_6 L 1�ACY_6K^_N4H � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�3�3
P �43 \ 68H�<Cd4H�H�6K^_N � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�3�P

� ��TV!��+�U�#� � � � ?�J �ATV!)�����*���G����?�� � �'�*D �XW�(
/ �8j 1�>4ADd47 ;TQ[^_6 L ` B�Q�>MBE6KQ�68H � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j��4j
/ � h f��4Q�6X<C;=W�, ^_Ng6KQ[^=B�68NMY�^�� 1�>4ADd47 ;TQ[^_6 L ` B�Q�>MB�68Q�68H � � � � � ��� � � � � � ��� � � � � j��X3

/ � h �8j 9 68NMY=ACB��=^_68N@QN, ^ L ADW ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j��X3
/ � h � h ��d47�ACB�6X<C;=W�1�ADH�d4W8Q�H ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j��X.

/ �43 1�AD<b^_NgH[Q[B�d4<bQ�6K^_N�^�� ; ��d47 ;=N 9 68NMY=ACB �_^_68NZQ ��� � � � � � ��� � � � � � ��� � � � � j�.=h
/ � � \ 68H�<Cd4H�H�6K^_N � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�. �

6�6�6 �,+ ����	�� � 	�%�" � + ���.�,��� ;�� <
�)(�� �AT TV!&�
	 �)�#L
�#��� ��� �*����� � % (
j=j �8j � 687 AsD \�A ��ADN L ADNZQ�9M^=B �V;TB L , ^ L ADW � � � � ��� � � � � � ��� � � � � � ��� � � � � j � j
j=j �8j �8j ��d47�ACB�6X<C;=W�
 aM;=7 �gWKA � � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j � 3
j=j �8j � h HV^_Ng<CW8d4H�6K^_N � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j � �

j=j � h M Q[^I<�>4;=H�Q�68<�f��4Q�6X7 6FED;TQ�6K^_N-,�ACQ�>M^ L H � � � � ��� � � � � � ��� � � � � � ��� � � � � j � .
j=j � h �8j 
%P=^_W8dMQ�6K^_N MIQ[B�;TQ[ACY=G ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j � 5
j=j � h � h ��d47�ACB�6X<C;=W�
 aM;=7 �gWKA � � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j � /
j=j � h �43 HV^_Ng<CW8d4H�6K^_N � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�PTi


 �*I��U�*���+�'!&E�?�	 �)$#L
� !0��J��V�K� J ����D � � �'?AJ >@?�!#D�J�� �A�A���'�*��� =�(��

 Q�� !#TVE��*J��  -��� JK��J ���'�*!)�'�*�+� � � ! !0�+TVEF�#D'� �'J��A� �A���'�*�+� =�( %
U��8j � ^=Q�;=W�\�ACB�6KPT;TQ�6KP=A � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � hTi /
U�� h 9M^=B�� ;TB L , ^ L A/^�� \ 6PO"ACB�ADNZQ�68;TQ�68^_N � � � � ��� � � � � � ��� � � � � � ��� � � � � hIjCi
U��43 1�ACP=ACBEH[A ,�^ L A3^�� \ 6PO�ACB�ADN@Q�68;TQ�6K^_N � � � � � ��� � � � � � ��� � � � � � ��� � � � � hIjDh

! BC�&�'!��& JK� � ( !&�'� (+J � � � I���J ���'� (�J�� �A�A���'�*�+� =��XW



� � 	V� ��� � ����� 	 � 	

j �8j HV^_7 ��^_NMADN@Q�H�^��VQ�>4AG, f U Y Y 1 H�<E>MAD7�A568N f � � ^=B L ACQ[ACB�7 6XN468NMY <bB�^_H�HSD H[AD<bQ�6K^_N4;=W
687 ;TY=ADH/^��%Q�>MA�^��4Q�68<C;=W �
;TB�;=7�ACQ[ACB�H � � >MA � ^=B��V;TB L 7�^ L ADW � ^=B/W86KY_>@Q��4B�^��g;TY_;TQ�6K^_N
68N Q�68H�H�d4A�68H 6KQ[ACB�;TQ�6KP=ADWKG AD7 �gWK^ G=A L Q[^�<C;=W8<Cd4WX;TQ[A L ACQ[AD<bQ[^=B �gB�A L 68<bQ�6K^_NgH � � >MA�687 ;TY=A
68H!^=?gQ�;=68NMA L ? G5d � L ;TQ�68NMY]Q�>MA/^��4Q�68<C;=W �g;TB�;=7�ACQ[ACB�H ��6KQ�>468N5Q�>MA�68NZP=ACBEH[A/7�^ L ADW � � P

h �8j � >MA3W8;T?�^=B�;TQ[^=B�G <b^@^=B L 68N4;TQ[A3H[GIH[Q[AD7 L ADH�<bBE6K?�ADH Q�>4A�Y_W8^=?g;=W"Y=AC^_7�ACQ[B�G5^��.Q�>MA3H�<C;TQSD
Q[ACB�68N4Y�7�A L 68dg7 Q�>4;TQ <b^_N@Q�;=68N4H ;=WXW ��^_68NZQ�H�
 � � >MA W8^ <C;=W#<b^ ^=B L 6XN4;TQ[A H[GIH[Q[AD7 L AsD
H�<bB�68?"ADH Q�>4A WK^I<C;=W�H�<C;TQ[Q[ACB�68NMY �4B�^I<bADH�H�68N@Q[^ L 6KB�AD<bQ�6K^_N4H
� ;TQ�Q�>MA ��^_68N@Q�
�� � � � � � h�5

h � h ��AD7 68H �g>4ACB�ADH���� ;=N L ��� ;TB�^_d4N L Q�>MA ��^_68N@Q�
������.68H�^_N Q[^���;=N L ���%68H�d4N L ACB�N4AD;TQ�>
^�� Q�>MA������ �
W8;=NMA3;TQ���� � ` W8W L 6KB�AD<bQ�6K^_N4H! � ��^_68N@Q!Q[^�� ;TB L H�
 ��� � � � ��� � � � � 3Ti

h �43 9 68N46KQ[AsD L 6PO"ACB�ADN4<bA3Y=B�6 L � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 3�.
h � � UV^_d4N L ;TB�G5<b^_N L 6KQ�6K^_N4H ;TQ�;�Y=B�6 L �"^_6XNZQ Z 6 e N [ � � >MA/68Ng<C6 L ADN@Q B�; L 68;=N4<bA�"�# 6XH �g;TB�Q�WKG
B�ARV4AD<bQ[A L L dMA3Q[^ Q�>4A/B�A � B�;=<bQ�6KP=A 68N L Aba57 6XH�7 ;TQ�<�>�;TQ�Q�>MA ;=6KB D Q�68H�H�dMA368N@Q[ACB�� ;=<bA�� � � 3�P

3 �8j MI<E>MAD7 ;TQ�68< ^��!Q�>MA Q[ADH[Q]7�A L 68d47 ��6KQ�> L 6X7�ADN4H�6K^_NgH�^��N3 <C7%$ 3 <C70;=N L H[^_dMBE<bA
��^_H�6KQ�6K^_N ` � � >MA B�ADW8;TQ�68P=AhVgdMADN4<bA �4B�^ LgWKADH � ACB�A Q�;TJ=ADN ^_N Q�>MA ?�^_d4N L ;TB�G ;=WK^_N4Y
Q�>MA��#D ; aI6XH�;=N L �WD ; aI6XH � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � �X3

3 � h 1�ADWX;TQ�6KP=A V
dMADN4<bA'& � ^=B L 6PO�ACB�ADN@Q N d47 ?�ACB�H�^���^=B L 68Ng;TQ[ADH � � >MA 7�A L 68d47 �V;=H
68H[^=Q[B�^��g68<C;=W8WKG5H�<C;TQ[Q[ACB�68N4Y Z)(+* i6[ � � >MA/H[^_dMBE<bA �V;=H�WK^ <C;TQ[A L ;TQ ��^_H�6KQ�6K^_N ` � � � � � ���

3 �43 1�ADWX;TQ�6KP=A V
dMADN4<bA'& � ^=B L 6PO�ACB�ADN@Q N d47 ?�ACB�H�^���^=B L 68Ng;TQ[ADH � � >MA 7�A L 68d47 �V;=H
;=N468H�^=Q[B�^��g68<C;=W8W8G H�<C;TQ[Q[ACB�6XNMY Z)(+* i �4P�[ � � >MA3H[^_d4B�<bA � ;=H�WK^I<C;TQ[A L ;TQ ��^_H�68Q�6K^_N ` � � � ���

3 � � 1�ADWX;TQ�6KP=A Vgd4ADN4<bA,& � ^=B L 6PO�ACB�ADN@Q N@d47�?�ACB�H�^�� Y=B�6 L ��^_68N@Q�H � � >MA�7�A L 6Xd47 �V;=H
68H[^=Q[B�^��g68<C;=W8WKG*H�<C;TQ[Q[ACB�68NMY Z)(+* i6[];=N L >g; L ^��gQ�68<C;=W��g;TB�;=7�ACQ[ACB�H.-0/ * j=j2145 <C7430�
;=N L -65 * i+143�. <C7 30� � � >4A/H[^_dMB�<bA � ;=H�WK^I<C;TQ[A L ;TQ �"^_H�6KQ�6K^_N ` � � � � ��� � � � � �X5

3 �4. 1�ADWX;TQ�6KP=A Vgd4ADN4<bA,& � ^=B L 6PO�ACB�ADN@Q N@d47�?�ACB�H�^�� Y=B�6 L ��^_68N@Q�H � � >MA�7�A L 6Xd47 �V;=H
;=N468H�^=Q[B�^��g68<C;=W8W8G/H�<C;TQ[Q[ACB�68NMY Z)(7* i+14P�[ ;=N L >4; L ^��4Q�68<C;=W �g;TBE;=7�ACQ[ACB�H�-0/ * .�P <C7 30�
;=N L - 5 * i+143�. <C7 30� � � >4A/H[^_dMB�<bA � ;=H�WK^I<C;TQ[A L ;TQ �"^_H�6KQ�6K^_N ` � � � � ��� � � � � �X5

���8j 
 a ��ACB�687�ADN@Q�;=W�H[ACQSD d�� ��� � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .Ti
��� h MI<E>MAD7 ;TQ�68<3^�� �g>g;=NZQ[^_7 H�68N4�oD8� �gW8;=NMA�� � � ��� � � � � � ��� � � � � � ��� � � � � .=h
���43 M ^_dMBE<bA ;=N L L ACQ[AD<bQ[^=B ��^_H�6KQ�6K^_N4H/^���Q�>MA >4^_7�^=Y=ADNMAC^_d4H �g>4;=N@Q[^_7 � M ^_d4B�<bADH � Z ` [
i �43 <C7 e Z UX[ i �4/ <C7 e4;=N L Z HX[ j �4.�<C7 � B�^_7 Q�>MA/A L Y=A/^�� Q�>MA �
>4;=NZQ[^_7 � � � � � � .�.

a



�,k p �?_S]���k����
` icp aM6

��� � 1�ADWX;TQ�6KP=A Vgd4ADN4<bA & � ^=B L 6FO"ACB�ADN@Q�H[^_dMBE<bA���^_H�6KQ�6K^_NgH ` e"U�e
;=N L H ^�� Q�>4A�>M^_7�^=Y=AsD
NMAC^_d4H �g>4;=N@Q[^_7 � � � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .�5

���4. 1�ADWX;TQ�6KP=A�V
dMADN4<bA & Z ��[%;=WK^_NMY�Q�>MA��#D ; aI6XH � ^=BVH[^_d4B�<bA ��^_H�6KQ�68^_N H��Z\ 6PO�ACB�ADN@Q ^��4Q�6X<C;=W
�g;TB�;=7 ACQ[ACB�H �VACB�A/PT;TB�6KA L � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � . �

���45 1�ADWX;TQ�6KP=A�V
dMADN4<bA�& Z �o[%;=WK^_NMY Q�>4A �WD ; aI6XH � ^=B!H[^_dMB�<bA �"^_H�6KQ�6K^_NrH � \ 6PO�ACB�ADN@Q ^��4Q�6X<C;=W
�g;TB�;=7 ACQ[ACB�H �VACB�A/PT;TB�6KA L � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .�P

��� � M ^_dMBE<bA ;=N L5L ACQ[AD<bQ[^=B ��^_H�6KQ�6K^_N4H ^�� Q�>MA �g>g;=NZQ[^_7 ��68Q�> ;]P=^_6 L D WX6KJ=A�BE68NMY�� M ^_dMB�<bADH
�
Z ` [!i � � <C7 e Z UA[3j � h <C7 e4;=N L Z HX[!h�<C7 � B�^_7:Q�>4A/A L Y=A/^�� Q�>MA �g>g;=NZQ[^_7 ��� � � � 5Ti

���4P 1�ADWX;TQ�6KP=A VgdMADNg<bA�& � ^=B L 6PO�ACB�ADN@Q!H[^_dMB�<bA ��^_H�68Q�6K^_N4H ` egU�e4;=N L H ^��.Q�>MA �
>4;=NZQ[^_7
��6KQ�> P=^_6 L D W86KJ=A B�6XNMY�� � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � 5Ij

5 �8j � >MB�ACA L 6FO"ACB�ADN@Q � ;DGIHV^���687 �
WKAD7�ADN@Q�68NMY/Q�>MA ; L N[^_68N@Q 7�^ L ADW
Q[^]<C;=W8<CdgW8;TQ[A�Q�>4A�Y=B�;!D
L 6KADN@Q3^��VQ�>MA ^=?
N[AD<bQ�6KP=A�� d4N4<bQ�6K^_N � � >MA � ^=B�� ;TB L 7 ^ L ADW <C;=N*AD6KQ�>MACB/?�A�?g;=H[A L ^_N
Q�>MA L 6PO�d4H�6K^_N5AUJ d4;TQ�6K^_N ^=B�Q�>MA�
21 � �+,�ACQ�>M^ L Y Y YV68H�B�A �4B�ADH[ADN@Q[A L ? G Q�>MA ; L N[^_68N@Q
L 6PO�ACB�ADN@Q�68;TQ�6K^_N Q[AD<E>4N46KJ dMA���� ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � /Ij

5 � h HV^_7 �
dMQ�;TQ�6K^_N4;=WgY=B�; �g>�^���Q�>MA � d4Ng<bQ�6K^_N�ACPT;=W8d4;TQ�6K^_N�? G�H[Q[A � �g6XNMY3Q�>MB�^_dMY_> ;=W8W4H�d4? D
� d4N4<bQ�6K^_N4H � B�^_7 W8A � Q!Q[^ BE6KY_>ZQ � � � � � � � � ��� � � � � � ��� � � � � � ��� � � � � /�3

5 �43 HV^_7 �
dMQ�;TQ�6K^_N4;=W Y=B�; �g> ^���Q�>MA � ^=B�� ;TB L 7�^ L A ^�� L 6PO�ACB�ADN@Q�68;TQ�6K^_N ^���;=WKY=^=B�6KQ�>47 H �
� >MA L ACB�6KPT;TQ�6KP=A��
	

���
68H ACPT;=W8d4;TQ[A L ?@G H[Q[A � �
68NMY � B�^_7 WKA � Q!Q[^ B�6KY_>@Q � � � ��� � � � � / �

5 � � HV^_7 �
dMQ�;TQ�6K^_N4;=W Y=B�; �
> ^���Q�>4A*B�ACP=ACB�H[A ^=B ; L N ^_6XNZQ 7�^ L A ^�� L 6PO�ACB�ADN@Q�68;TQ�6K^_N ^��
;=WKY=^=B�68Q�>47 H � � >MA L ACB�68P ;TQ�6KP=A
�
	

�
�
� 68H�ACPT;=W8d4;TQ[A L ?@G H[Q[A � �g68NMY ?g;=<�J � ;TB L H � B�^_7

B�6KY_>@Q!Q[^ W8A � Q � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � /�.
5 �4. HV^_7 �
dMQ�;TQ�6K^_N4;=W@Y=B�; �g>]^��4Q�>MAVQ[B�;=N4H��"^=B�Q � ^=B��V;TB L 7�^ L ADW � � >MAV^=?
N[AD<bQ�6KP=A�� d4N4<bQ�68^_N

� 68H <C;=W8<CdgW8;TQ[A L ?@G H[Q[A � �
68NMY]Q�>MB�^_dMY_> ;=W8W�H�d4? D � dgN4<bQ�6K^_N4H�� B�^_7:WKA � Q Q[^ BE6KY_>ZQ � � >MA
H�dM?oD � d4Ng<bQ�6K^_N4H!;TB�A3Y_6KP=ADN�?@G5Q�>MA MgfR1 7�ACQ�>M^ L � ^=B�H[^_WKPI68NMY�Q�>MA L 68H�<bB�ACQ�6KECA L 
 1 � � / �

5 �45 HV^_7 �
dMQ�;TQ�6K^_N4;=W.Y=B�; �g> ^��#Q�>MA]; L N ^_6XNZQ L 6PO�ACB�ADN@Q�68;TQ�6K^_N Q[AD<E>4N46KJ dMA]; � �gW86KA L Q[^ Q�>4A
Q[B�;=N4H��"^=B�Q � ^=B �V;TB L 7�^ L ADW � � >MA L ACB�68P ;TQ�6KP=A����

���
� 6XH#<C;=W8<Cd4W8;TQ[A L ?@G�H[Q[A � �g68NMY3?g;=<�J6D

� ;TB L H�Q�>MB�^_dMY_> Q�>MA <b^_7 �
dMQ�;TQ�6K^_N4;=W!Y=BE; �g> ^�� Q�>MA � ^=B��V;TB L 7�^ L ADW Z H[ACA 9 6KY_d4B�A
5 �4.�[ � � � � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � /�/

5 � � MI<E>MAD7 ;TQ�68<];=N L H�^_dMB�<bAsD L ACQ[AD<bQ[^=B/<b^_N LgY_dMB�;TQ�6K^_N�^�� Q�>MA��g>g;=NZQ[^_7 Q�>4;TQ�<b^_N@Q�;=68NMA L
; H�68NMY_WKA�H�<C;TQ[Q[ACBE68NMY�>4ACQ[ACB�^=Y=ADNMAD6KQ G�� � >MA �
>4;=NZQ[^_7 �V;=HV68W8WXd47 68N4;TQ[A L � B�^_7 ;=WXW�� ^_d4B
H�6 L ADH � � >MA/7�AD;=H�dMB�AD7�ADN@Q�H �VACB�A3Q�;TJ=ADN ^_N Q�>MA H�6 L ADH ^�� ��^_H�6KQ[A Q�>MA H�^_dMB�<bADH � � � � jCi 3

5 �4P HV^_7 �
;TB�68H[^_N�^�� �4B�A L 6X<bQ�6K^_N4H�;=N L 7�AD;=H�d4B�AD7�ADN@Q�H � ^=B H[^_dMB�<bA ` � � >MA��4B�A L 68<bQ�68^_N4H
�VACB�A�<C;=W8<Cd4W8;TQ[A L ?@G];=H�H�d47 6XNMY�;3>4^_7�^=Y=ADNMAC^_d4H#7 A L 68d47 e ��>4ACB�AD;=H 7�AD;=H�dMB�AD7�ADNZQ�H
�VACB�A ��ACB�� ^=B�7�A L ^_N Q�>MA �g>g;=NZQ[^_7 <b^_N@Q�;=68N468NMY ; H�<C;TQ[Q[ACBE68NMY >MACQ[ACB�^=Y=ADNMAD6KQ G Z H[ACA
9 6KY_dMB�A@5 � � [ � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jCi �

5 �4/ MI<C;=WKA L Y=B�; L 6KADN@Q�� ��� � ^���Q�>MA!^=?
N[AD<bQ�6KP=A � d4N4<bQ�6K^_N ��6KQ�>�B�ADH ��AD<bQ#Q[^/Q�>4A�H�<C;TQ[Q[ACB�68N4Y<b^ ARQ <C6KADN@Q � Y Q L A �g68<bQ�H ;=WKQ[ACB�;TQ�68^_N4H ^��"Q�>MA�;=H�H�d47 A L >M^_7�^=Y=ADNMAC^_dgH L 68H�Q[B�6K?gdMQ�68^_N/^��
Q�>MA�H�<C;TQ[Q[ACB�6XNMY <b^@ARQ <C6KADNZQ -����/Q[^ Q�>MA�H�<C;TQ[Q[ACBE68NMY <b^@ARQ <C6KADNZQ�H�-���^��%Q�>MA�^=B�6KY_6XN4;=W
7�A L 6Xd47 � � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jCi �

� �8j MI<C;TQ[Q[ACB�6XNMY]<b^ ARQ <C6KADN@Q�H
-�� ^���^=B�6KY_68N4;=W
7�A L 68dg7 ��6KQ�> L 687�ADN4H�6K^_N4H ^���3�<C7 $ 3 <C7
<b^_N@Q�;=68N468NMY�Q�>MB�ACA >MACQ[ACB�^=Y=ADNMAD6KQ�6KADH Z -0/ * h 14/�<C7430�De�-0/ * P 1 � <C7430�De ;=N L -0/ *
j=j2145 <C7 30� [ � � >MA3?gdgWKJ 7�A L 6Xd47:>4; L ;�H�<C;TQ[Q[ACBE68NMY <b^ ARQ <C6KADN@Q�^���-0/ * . 14P <C7 30� ��jCi*�



aM686 �,k p �?_S] ��k � � ` icp

� � h f�?
N[AD<bQ�6KP=A � d4N4<bQ�6K^_N4H�� ^=B L 6PO�ACB�ADNZQ H�6KY_Ng;=WPD Q[^aD NM^_68H[A]B�;TQ�6K^_H ^�� Q�>MA�H[GINZQ�>MACQ�6X<�7�AD;!D
H�dMB�AD7�ADNZQ L ;TQ�; � � � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j=j=j

� �43 9 68N4;=W�687 ;TY=A�B�AD<b^_N4H[Q[B�d4<bQ�68^_N4H ^�� -�� � ��^ NM^_6XH[A � ;=H �4B�ADH[ADNZQ568N Q�>MA H[GINZQ�>MACQ�6X<
7�AD;=H�d4B�AD7�ADN@Q L ;TQ�; � \ 68H�Q�;=N4<bA/?�ACQ �VACADN�; L N�;=<bADN@Q�68H[^_W86XNMADH 68H/j/<C7430� � ��� � � � � j=jDh

� � � Y 7 ;TY=A�B�AD<b^_N4H[Q[B�d4<bQ�68^_N4H�^�� - � ; � Q[ACBR/=h ?g;=H�68</^��"ACBE;TQ�6K^_N4H � ��^ NM^_6XH[A�� ;=H �gB�ADH[ADN@Q
68N Q�>4A H[G N@Q�>MACQ�68<�7�AD;=H�dMB�AD7 ADNZQ L ;TQ�; � \ 68H[Q�;=N4<bA�?"ACQ�� ACADN ; L N�;=<bADNZQ568H[^_W868N4ADH]6XH
j/<C7 30� � � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j=jDh

� �4. 9 68N4;=W 687 ;TY=A�B�AD<b^_N4H[Q[B�dg<bQ�6K^_N4H3^��
-���� � >MA M � 1 ^��VQ�>MA H[GIN@Q�>MACQ�68<�7�AD;=H�d4B�AD7�ADN@Q
L ;TQ�; �V;=H�hTi L U��g\ 68H[Q�;=N4<bA/?�ACQ�� ACADN ; L N[;=<bADN@Q�6XH[^_W868NMADH 68H3j <C7430� � � � ��� � � � � j=j��

� �45 Y 7 ;TY=A�B�AD<b^_N4H[Q[B�d4<bQ�68^_N4H�^�� - � ; � Q[ACB/h�3 ?g;=H�68<3^���ACB�;TQ�6K^_N4H
� � >MA M�� 1�^�� Q�>MA�H[GIN
D
Q�>MACQ�68< 7�AD;=H�dMB�AD7�ADN@Q L ;TQ�; � ;=H hTi L U � \ 68H[Q�;=N4<bA ?�ACQ �VACADN ; L N�;=<bADNZQ�68H[^_WX68NMADH 6XH
j/<C7 30� � � � � ��� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j=j��

� � � f�?
N[AD<bQ�6KP=A � d4N4<bQ�68^_N4H � ^=B L 6PO�ACB�ADNZQ�6XN46KQ�68;=W"Y_dMADH�H -�� � � � � ��� � � � � � ��� � � � � j=j�5
� �4P 9 68N4;=W�687 ;TY=A�B�AD<b^_N4H�Q[B�d4<bQ�6K^_N4HV^�� -���� Y Ng6KQ�68;=W4Y_d4ADH�H -�� � �V;=H 3Ti � >468Y_>MACB Q�>g;=N Q�>4A
?g;=<�J@Y=B�^_dgN L H�<C;TQ[Q[ACB�68N4Y ^���Q�>MA ^=B�6KY_68Ng;=W 7�A L 68d47 � \ 68H[Q�;=N4<bA ?�ACQ �VACADN ; L N�;=<bADNZQ
68H[^_WX68NMADH!68H3j/<C7 30��� � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j=j �

� �4/ Y 7 ;TY=A�B�AD<b^_N4H[Q[BEd4<bQ�6K^_N4H�^�� - � ; � Q[ACB@P � ?g;=H�68< ^��"ACBE;TQ�6K^_N4H � � >MA�68N468Q�68;=W Y_dMADH�H - ���
� ;=HC3Ti � >46KY_>4ACB#Q�>4;=N Q�>4A�?g;=<�J@Y=B�^_dgN L H�<C;TQ[Q[ACBE68NMY ^���Q�>4A�^=B�6KY_6XN4;=W47�A L 6Xd47 �.\ 68HGD
Q�;=N4<bA�?"ACQ�� ACADN ; L N�;=<bADNZQ�68H[^_W868N4ADHV6XH3j/<C7 30� � � � � � � � ��� � � � � � ��� � � � � j=j �

� �8jCi f�?
N[AD<bQ�6KP=A � d4N4<bQ�68^_N4H d4H�68N4Y�Q�>4A�UV9 � M 7 ACQ�>M^ L ��6KQ�>�� ��68Q�>M^_dMQ ; ��^_H�6KQ�6KP=A L ARLgNg6KQ[A
68N@P=ACB�H[A ��ADH�H�68;=N�� ` N 68N46KQ�68;=WgY_dMADH�H .Ti � >46KY_>4ACB Q�>4;=N5Q�>MA�?g;=<�J@Y=B�^_dgN L H�<C;TQ[Q[ACB�68N4Y
^�� Q�>MA/^=B�68Y_68N4;=W�7�A L 68dg7:WKA L Q[^ ;���ADH�H�68;=N Q�>4;TQ � ;=H�NM^=Q ��^_H�6KQ�68P=A L ARLgN46KQ[A�� � � � j=j�P

� �8j=j f�?
N[AD<bQ�6KP=A � d4Ng<bQ�6K^_N4H/H[Q�;TB�Q�68NMY � B�^_70;=N 68N46KQ�6X;=W.Y_d4ADH�H -����]Q�>4;TQ�� ;=H 3Ti � >46KY_>4ACB
Q�>4;=N Q�>4A5?
;=<�J Y=B�^_d4N L H�<C;TQ[Q[ACB�68NMY ^���Q�>MA ^=B�6KY_68Ng;=WV7 A L 68d47 � ` L4L 6KQ�6K^_N4;=W8W8G=e Q�>4A
H[GINZQ�>4ACQ�68</7�AD;=H�d4B�AD7�ADN@Q L ;TQ�; �VACB�A <b^=B�BEd��4Q[A L ? G5NM^_6XH[A ��6KQ�> ;SM�� 1 ^�� hTi L U�� jDhTi

� �8jDh 9 68N4;=W
687 ;TY=A�B�AD<b^_NgH[Q[B�d4<bQ�6K^_NgH#^��0- � � � >MA�68N46KQ�68;=WIY_d4ADH�H�- ��� �V;=HC3Ti � >g6KY_>MACB#Q�>4;=N
Q�>MA�?g;=<�J Y=B�^_d4N L H�<C;TQ[Q[ACB�6XNMY ^���Q�>MA�^=B�6KY_68Ng;=WM7�A L 68d47 � � >4A M � 1 ^���Q�>MA�H[GINZQ�>MACQ�6X<
7�AD;=H�d4B�AD7�ADN@Q L ;TQ�; � ;=H�hTi L U � \�6XH[Q�;=N4<bA/?�ACQ �VACADN�; L N[;=<bADN@Q�68H[^_WX68NMADH!68H3j/<C7 30� �-jDhIj

� �8j�3 Y 7 ;TY=A�B�AD<b^_N4H[Q[BEd4<bQ�6K^_N4H�^�� -�� ; � Q[ACB@3Ij]?g;=H�68< ^��"ACBE;TQ�6K^_N4H � � >MA�68N468Q�68;=W Y_dMADH�H -�� �
� ;=HH3Ti � >46KY_>4ACB%Q�>4;=N Q�>MA�?
;=<�J Y=B�^_d4N L H�<C;TQ[Q[ACB�68N4Y ^�� Q�>MA�^=B�6KY_68Ng;=W47�A L 68dg7 � � >MA
M � 1 ^�� Q�>MA/H[GINZQ�>4ACQ�68<37�AD;=H�dMB�AD7�ADNZQ L ;TQ�; � ;=H�hTi L U��#\ 68H[Q�;=N4<bA ?"ACQ�� ACADN ; L N�;!D
<bADN@Q�68H[^_WX68NMADH 68H3j/<C7 30� ��� � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDhIj

� �8j�� MI<C;TQ[Q[ACB�6XNMY�<b^ ARQ <C6KADN@Q�H�-��3^�� ^=B�68Y_68N4;=W 7�A L 6Xd47 ��6KQ�> L 687 ADN4H�6K^_N4H 3 <C7%$ 3 <C7
<b^_N@Q�;=68N468NMY5Q�>MB�ACA�>MACQ[ACB�^=Y=ADNMAD6KQ�6KADH Z -0/ * . 14P5<C7430�De -0/ * j � 1 � <C7430�Ce ;=N L -0/ *
h�3 1 h <C7 30� [ � � >MA3?gdgWKJ 7�A L 6Xd47:>4; L ;�H�<C;TQ[Q[ACBE68NMY <b^ ARQ <C6KADN@Q -0/V^��Vj=j2145 <C7 30� � jDh�.

� �8j�. Y 7 ;TY=A B�AD<b^_N4H[Q[B�dg<bQ�6K^_N4H]^�� -�����6KQ�> jDh L ACQ[AD<bQ[^=B�H �*\ 68H[Q�;=Ng<bA ?�ACQ �VACADN ; L N�;=<bADNZQ
68H[^_WX68NMADH!68H�h�<C7 30� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh�5

� �8j�5 Y 7 ;TY=A B�AD<b^_N4H[Q[B�dg<bQ�6K^_N4H]^�� -�����6KQ�> h�P L ACQ[AD<bQ[^=B�H �*\ 68H[Q�;=Ng<bA ?�ACQ �VACADN ; L N�;=<bADNZQ
68H[^_WX68NMADH!68H�h�<C7 30��� � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh�5

� �8j � Y 7 ;TY=A B�AD<b^_N4H[Q[B�dg<bQ�6K^_N4H]^�� - � ��6KQ�> .�5 L ACQ[AD<bQ[^=B�H �*\ 68H[Q�;=Ng<bA ?�ACQ �VACADN ; L N�;=<bADNZQ
68H[^_WX68NMADH!68H�h�<C7 30��� � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh �

� �8j�P Y 7 ;TY=A�B�AD<b^_N4H[Q[BEd4<bQ�6K^_N4H�^�� -�� ��6KQ�> jDh�5 L ACQ[AD<bQ[^=B�H ��\ 68H[Q�;=N4<bA�?�ACQ �VACADN*; L N�;=<bADNZQ
68H[^_WX68NMADH!68H�h�<C7 30� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � jDh �



�,k p �?_S]���k����
` icp aM68686

� �8j�/ f�B�68Y_68N4;=W 7�A L 68d47 ;=N L B�AD<b^_N4H[Q[BEd4<bQ[A L 6X7 ;TY=A�^��#H�<C;TQ[Q[ACB�68NMY5<b^@ARQ <C68ADNZQ�H -���� � >MA
^=B�6KY_6XN4;=W�7�A L 68d47 <b^_N@Q�;=68NMA L ; P=^_6 L D W86KJ=A BE68NMY ��68Q�> - / * j <C7 30� � � >MA ?gd4WKJ
7�A L 6Xd47 >4; L ;�H�<C;TQ[Q[ACB�68NMY�<b^@ARQ <C6KADNZQ�-0/
^��&.�P�<C7 30��� \ 68H[Q�;=N4<bA%?"ACQ�� ACADN]; L N�;=<bADNZQ
68H[^_WX68NMADH!68H3jCi <C7 30� � � � � � ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�3Ti

P �8j 1�AD<b^_NgH[Q[B�d4<bQ[A L H�<C;TQ[Q[ACB�6XNMY <b^ ARQ <C6KADN@Q�- � ; � Q[ACB . e P e�;=N L j�3 6KQ[ACBE;TQ�6K^_N4H � � >MA
B�ACY_6K^_N ��6KQ�> ;=N ADWKACPT;TQ[A L H�<C;TQ[Q[ACB�68NMY5<b^@ARQ <C68ADNZQ�68H�<CWKAD;TBEWKG5H�ACADN 68N Q�>MA�WK^ � ACB�WKA � Q
<b^=B�NMACB�^���Q�>MA 687 ;TY=ADH � � >MA 68Ng6KQ�68;=W�Y_dMADH�H ^��]Q�>MA B�AD<b^_NgH[Q[B�d4<bQ�6K^_N � ;=H -0/ � *
.Ti <C7 30��� ` L N�;=<bADN@Q�68H[^_W86XNMADH ;TB�A H[A �g;TBE;TQ[A L ? G -0/ * h�<C7430� � � � � � ��� � � � � j�3=h

P � h MI<E>MAD7 ;TQ�68<�;=N L H�^_dMB�<bAsD L ACQ[AD<bQ[^=B�<b^_N LgY_dMB�;TQ�6K^_N ^����g>4;=N@Q[^_7 ��6KQ�> Q�>MB�ACA�P=^_6 L D WX6KJ=A
>MACQ[ACB�^=Y=ADN4AD6KQ�6KADH � � >MA �g>4;=N@Q[^_7 � ;=H�68WXW8d47 68Ng;TQ[A L ? G5^_N4A/H[^_dMB�<bA ;TQ�AD;=<�> H�6 L A�� � j�3 �

P �43 MI<E>MAD7 ;TQ�68< ;=N L H[^_d4B�<bAsD L ACQ[AD<bQ[^=B <b^_N L4Y_dMBE;TQ�6K^_N/^�� �g>4;=N@Q[^_7 ��6KQ�>/;�P=^_6 L D W86KJ=A B�6XNMY��
� >MA �
>4;=NZQ[^_7 �V;=H�68W8W8d47 68N4;TQ[A L ?@G5Q�>MB�ACA H�^_dMB�<bADH�;TQ�AD;=<�>�H�6 L A�� � � � ��� � � � � j�3�.

P � � 1�AD<b^_NgH[Q[B�d4<bQ�6K^_N B�ADH�d4WKQ�H�^�� Q�>4A��g>4;=N@Q[^_7 ��6KQ�> Q�>4B�ACA�� ;TQ[ACBGD.LgWXWKA L >M^_W8ADH�; � Q[ACBR3 �
?g;=H�6X< ^���ACB�;TQ�6K^_N4H ? G d4H�68N4Y*Q�>MA UV9 � M 7�ACQ�>M^ L � \ 68H[Q�;=Ng<bA ?�ACQ�� ACADN ; L N�;=<bADNZQ
68H[^_WX68NMADH!68H - / * � <C7 30� ;=N L - 5 * i+1 i � <C7 30� � � � � � � ��� � � � � � ��� � � � � j�3�5

P �4. 1�AD<b^_NgH[Q[B�d4<bQ�6K^_N B�ADH�d4W8Q�H.^���Q�>MA �
>4;=NZQ[^_7 ��6KQ�>�; � ;TQ[ACBGD.LgW8WKA L B�68NMY3; � Q[ACB�j�.Ti/?g;=H�68<
^���ACB�;TQ�6K^_N4H/?@G d4H�6XNMY Q�>MArH � 7 ACQ�>M^ L � \ 68H[Q�;=N4<bA ?"ACQ�� ACADN ; L N�;=<bADNZQ]68H[^_W868N4ADH�6XH
-0/ * � <C7 30� ;=N L -65 * i+1 i_h <C7 30� ��� � � � ��� � � � � � ��� � � � � � ��� � � � � j�3 �

/ �8j MI;TY_6KQ[Q�;=W0,O1 Y H ^���>@dg7 ;=N F'Y F&N ^_6XNZQ�H ��68Q�> Q�>4A*68NZQ[ACBE6K^=B H�dMB�� ;=<bA ^_N Q�>MA WKA � Q �
Y 7 ;TY=ADH�� ACB�A Q�;TJ=ADN � B�^_7�;S5Ti G=AD;TBEH�^_W L 7 ;=WKA �
;TQ�6KADNZQ ��6KQ�>-1 ` � � >MA 687 ;TY=A ^��
Q�>MA >4AD;=WKQ�>ZG <b^_N L 68Q�6K^_N ^��VQ�>4A F'Y F N[^_68NZQ � ;=H/Q�;TJ=ADN ��6KQ�>M^_dMQ3; <b^_N@Q[B�;=H[Q�;TY=ADNZQ �
� >MA 687 ;TY=A5^��!Q�>MA5B�>MADd47 ;TQ[^_6 L <b^_N L 6KQ�6K^_N ^���Q�>MA F'Y F N[^_68N@Q�� ;=H�Q�;TJ=ADN ^_N Q�>4A
^=Q�>MACB >4;=N L ��6KQ�> Q�>MA <b^_N@Q[B�;=H[Q ;TY=ADN@Q � ; L ^_W868N468dg7 � � >MA/6XN Vg;=7�A L N[^_68N@Q�<C; �gH�dgWKA
; � ��AD;TB�H!P=ACB�G5?gB�6KY_>@Q 6XN Q�>MA 687 ;TY=A�� � � � � ��� � � � � � ��� � � � � � ��� � � � � j��Zh

/ � h ��d47�ACB�68<C;=W F'Y F N[^_68NZQ 7�^ L ADW ��6KQ�> H�;TY_6KQ[Q�;=W <bB�^_H�HGD H[AD<bQ�6K^_N��0M ^_d4B�<bADH�� ACB�A �gWX;=<bA L
^_N Q�>4A/68NZQ[ACBE6K^=B�H�6 L A3^�� Q�>MA L
NMY=ACB
� � � � � ��� � � � � � ��� � � � � � ��� � � � � j��X.

/ �43 1�AD<b^_NgH[Q[B�d4<bQ[A L H�<C;TQ[Q[ACB�68NMY <b^ ARQ <C6KADN@Q�-�� ^��VQ�>MA�N@d47 ACB�68<C;=W F'Y F5N[^_68NZQ37�^ L ADW ^��
Q�>MA�>MAD;=WKQ�>@G�;=N L AD;TB�W8G B�>MADd47 ;TQ[^_6 L <b^_N L 6KQ�6K^_N�� � >4A�^��4Q�6X<C;=W �
;TB�;=7�ACQ[ACB�H�^��%Q�>4A
B�>MADdg7 ;TQ[^_6 L <b^_N L 6KQ�6K^_N �VACB�A�;=WKQ[ACB�A L ;=<C<b^=B L 68N4Y3Q[^ � ;T?gWKAN/ �8j � � >MA�>4^_7�^=Y=ADNMAC^_d4H
68N468Q�68;=W#Y_dMADH�H�^���Q�>MA B�AD<b^_N4H[Q[BEd4<bQ�6K^_N �4B�^I<bADH�H �V;=H.- / � * jCi=i <C7 30� ;=N L - 5 � *
i+1 ��<C7 30��� � >MA L 68H�Q�;=N4<bA3?�ACQ �VACADN�; L N�;=<bADNZQ�68H[^_W86XNMADH 68H -0/ * jCi <C7430�
� � � � � � j��)�

/ � � 1�AD<b^_NgH[Q[B�d4<bQ[A L ;T?gH[^=B �4Q�6K^_N <b^@ARQ <C68ADNZQ�-���^�� Q�>MA N d47�ACBE68<C;=W�F'Y F N ^_6XNZQ57�^ L ADW
^�� Q�>4A >4AD;=WKQ�>ZG ;=N L B�>MADd47 ;TQ[^_6 L <b^_N L 6KQ�6K^_N�� � >MA ^��4Q�68<C;=W��g;TBE;=7�ACQ[ACB�H ^�� Q�>4A
B�>MADdg7 ;TQ[^_6 L <b^_N L 6KQ�6K^_N �VACB�A�;=WKQ[ACB�A L ;=<C<b^=B L 68N4Y3Q[^ � ;T?gWKAN/ �8j � � >MA�>4^_7�^=Y=ADNMAC^_d4H
68N468Q�68;=W#Y_dMADH�H�^���Q�>MA B�AD<b^_N4H[Q[BEd4<bQ�6K^_N �4B�^I<bADH�H �V;=H.-0/ � * jCi=i <C7430��;=N L -65 � *
i+1 ��<C7 30� � � >MA L 68H�Q�;=N4<bA3?�ACQ �VACADN�; L N�;=<bADNZQ�68H[^_W86XNMADH 68H -65 * i+1 i � <C7 30� � � � � � j��XP

/ �4. 1�ADWX;TQ�6KP=A�<�>g;=NMY=A�68N.-�� ^��"Q�>MA!B�AD<b^_NgH[Q[B�d4<bQ[A L B�>MADd47 ;TQ[^_6 L F�Y F�N ^_6XNZQ ��6KQ�>�B�ADH ��AD<bQ
Q[^ Q�>4A3B�AD<b^_N4H[Q[B�dg<bQ[A L >MAD;=WKQ�>@G F'Y F N[^_68NZQ � � ��� � � � � � ��� � � � � � ��� � � � � j�.Ti

/ �45 1�ADWX;TQ�6KP=A�<�>4;=N4Y=A�68N - � ^��"Q�>MA!B�AD<b^_N4H[Q[BEd4<bQ[A L B�>MADd47 ;TQ[^_6 L F'Y FrN[^_68NZQ ��68Q�>�B�ADH ��AD<bQ
Q[^ Q�>4A3B�AD<b^_N4H[Q[B�dg<bQ[A L >MAD;=WKQ�>@G F'Y F N[^_68NZQ � � ��� � � � � � ��� � � � � � ��� � � � � j�.Ij

/ � � , 1XYV^�� Q�>4A/>@d47 ;=N F'Y F2N ^_6XNZQ ��68Q�> Q�>MA/68N@Q[ACB�6K^=B�H�6 L A�^_N Q�>4A/Q[^�� � � >MA/H�G NM^ P 6X;=W
<C;DPI6KQ G�?�ACQ �VACADN�Q�>MAVQ �V^3?�^_NMADH Q�>4;TQ 68H LgW8WKA L ��6KQ�>]H[GINM^SPI68;=W Vgd46 L 68H <CWKAD;TB�WKG P 68H�6K?gWKA
68N Q�>4A/<bADNZQ[ACB�^��.Q�>4A 687 ;TY=A�� ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�.=h



aM6KP �,k p �?_S] ��k � � ` icp

/ �4P MI<E>MAD7 ;TQ�68< ^��3> d47 ;=N LgN4Y=ACB Z F'Y F N[^_68N@Q [���6KQ�> H[^_dMBE<bAsD L ACQ[AD<bQ[^=B5<b^_NoL4Y_dMB�;TQ�6K^_N �
M ^_dMBE<bADH � ACB�A �
W8;=<bA L ^_N Q�>MA 68NZQ[ACBE6K^=B�H�6 L A ;=N L L ACQ[AD<bQ[^=B�H �VACB�A �gWX;=<bA L ^_N Q�>4A
��^_H[Q[ACB�6K^=B�H�6 L A ^�� Q�>MACLgNMY=ACB�� � � � � � � � ��� � � � � � ��� � � � � � ��� � � � � j�.�3

/ �4/ MI;TY_6KQ[Q�;=W 687 ;TY=A�^�� Q�>MA B�AD<b^_N4H[Q[B�d4<bQ[A L H�<C;TQ[Q[ACB�6XNMY5<b^ ARQ <C6KADN@Q�-0/ � � >MA 6X7 ;TY=A�>4;=H
; WKADN4Y=Q�> ^�� � <C7 ;=N L ; >MAD6KY_>@Q ^��#h �8j/<C7 � � >MA/6XNZQ[ACB�68^=B�H�6 L A ^�� Q�>MACLgNMY=ACB�68H ^_N
Q�>MA Q[^�� � � >MA*L
NMY=ACB3Q�6 � 68H/Q[^�� ;TB L H/BE6KY_>ZQ � MI7 ;=W8W�-0/�^�� Q�>MA H[G N4^SPI68;=W Vgd46 L ;TB�A
PI68H�6K?gW8A�68N Q�>4A <bADNZQ[ACB�^�� Q�>MA/687 ;TY=A�� � � � � ��� � � � � � ��� � � � � � ��� � � � � j�.�.

/ �8jCi MI;TY_6KQ[Q�;=W�6X7 ;TY=A�^���Q�>MA B�AD<b^_N4H[Q[B�dg<bQ[A L ;T?
H[^=B��4Q�6K^_N5<b^ ARQ <C6KADN@Q
-65 � � >4A�687 ;TY=A�>4;=H
; WKADN4Y=Q�> ^�� � <C7 ;=N L ; >MAD6KY_>@Q ^��#h �8j/<C7 � � >MA/6XNZQ[ACB�68^=B�H�6 L A ^�� Q�>MACLgNMY=ACB�68H ^_N
Q�>MA Q[^�� � � >MA LgNMY=ACB/Q�6 �*68H Q[^�� ;TB L H B�6KY_>@Q �SMI7 ;=W8W�-65]^�� Q�>4A H[GINM^SPI68;=W,Vgd46 L ;TB�A
PI68H�6K?gW8A�68N Q�>4A <bADNZQ[ACB�^�� Q�>MA/687 ;TY=A�� � � � � ��� � � � � � ��� � � � � � ��� � � � � j�.�5

j=j �8j MI<E>MAD7 ;TQ�68</;=N L H[^_dMB�<bAsD L ACQ[AD<bQ[^=B�<b^_N LgY_dMB�;TQ�6K^_N ^�� Q�>MA3Q[ADH�Q�7�A L 68dg7 � ��� � � � � j � 3
j=j � h H ;=W8<CdgW8;TQ[A L V
dMADN4<bA �4B�^ LgWKADH�?g;=H[A L ^_N Q�>MA�Q�6X7�AsD L A ��ADN L ADN@Q 
21 � � � >4A�7�A L 6Xd47
>4; L L 687�ADNgH�6K^_N4H�^��@3 <C7 $ 3 <C7 ;=N L ^��4Q�68<C;=W �g;TB�;=7 ACQ[ACB�H7-0/ * j=j2145 <C7 30�De
-65 * i+1 i=iMj�<C7 30� e ( * iIe
;=N L�� * j214. � � � ��� � � � � � ��� � � � � � ��� � � � � j � �

j=j �43 f�?
N[AD<bQ�6KP=A�� dgN4<bQ�6K^_N5WK^=Y � � Z �X[ � ^=B jCi=i]Y=ADNMACB�;TQ�6K^_NgH ^���Q�>MA Z�� � � [�D 
HM	� 
 ;=<�> Y=ADNMACB D
;TQ�6K^_N Q�6XH�B�A �gB�ADH[ADN@Q[A L ? G 6KQ�H�H�7 ;=W8WKADH�Q�P ;=WXdMA��� ^��%Q�>MA ^=?
N[AD<bQ�6KP=A � d4N4<bQ�6K^_N�� � >MA
7 68Ng687�dg7 � ;=H � ^_d4N L ; � Q[ACB �XP�Y=ADNMACB�;TQ�6K^_N4H Z H[Q[^�� �g68N4Y <bB�6KQ[ACB�6K^_N
	 * jCi 3�� [ � � � � j�PTi

j=j � � f�?
N[AD<bQ�6KP=A � dgN4<bQ�6K^_N W8^=Y � � Z �X[ ^��3Q�>MA ^��gQ�68<C;=W �
;TB�;=7�ACQ[ACB�H�-0/ * i+14. 1 1 hTi <C7 30�De- 5 * i+1 i � 1 18j2145 <C7 30� eV;=N L ( * i � � >4A 7 68N4687]d47 68H ;TQ - / * jCi*<C7 30� ;=N L
-65 * i+145 <C7 30�
� � >MA*H[AD;TB�<E> H �
;=<bA �V;=H H�;=7 �gW8A L ?@G Q�>MA Z�� � � [�D 
CM"e ��>468<E>
68H L 68H��gW8;DG=A L ? G hTi=i L ^=Q�H � � >4A 7 6XN4687]d47 WK^=Y � � Z �� [ * � � 1 �X3 � ;=H � ^_dgN L ;TQ
-0/ * / 1 � � <C7430��;=N L -65 * i+145Ij <C7430�
� � � ��� � � � � � ��� � � � � � ��� � � � � j�PIj

U��8j HV^_7 �
dMQ�;TQ�6K^_N4;=W�Y=BE; �g> ^�� Q�>MA <b^_7 ��^_H�6KQ[A � d4N4<bQ�68^_N

 � � ��� � � � � � ��� � � � � hTi P
U�� h HV^_7 �
dMQ�;TQ�6K^_N4;=W�Y=BE; �g> ^�� Q�>MA � ^=B��V;TB L 7�^ L A3^�� L 6PO"ACB�ADNZQ�68;TQ�68^_N�� � � � ��� � � � � hIj=j
U��43 HV^_7 �
dMQ�;TQ�6K^_N4;=W�Y=BE; �g> ^�� Q�>MA/B�ACP=ACB�H�A 7�^ L A3^�� L 6PO"ACB�ADNZQ�68;TQ�68^_N�� � � � ��� � � � � hIj�3



� � 	V� ��� � ��� �2� 	

���8j ` P=ACB�;TY=A*ACB�B�^=B-1�� ��� ^�� Q�>MA �4B�A L 68<bQ[A L VgdMADN4<bA �4B�^ LgW8ADH ��6KQ�> B�ADH ��AD<bQ5Q[^ Q�>4A
7�AD;=H�d4B�A L VgdMADNg<bA �4B�^ LgWKADH
� ��� � � � � � � ��� � � � � � ��� � � � � � ��� � � � � .�/

� �8j Y 7 ;TY=A�;=<C<Cd4B�;=<bG�^���B�AD<b^_N4H[Q[BEd4<bQ[A L 6X7 ;TY=ADH � ^=B ;=W8WgQ�>MB�ACA�^��gQ�687 6FED;TQ�6K^_N Q[AD<�>4Ng6KJ@d4ADH
Z H �]e.W87 D U 9 � M"e ;=N L U 9 � Mo[ ��Y 7 ;TY=ADH���68Q�> >46KY_>MADH[Q/;=<C<Cd4B�;=<bG ;TB�A B�A �4B�ADH[ADNZQ[A L
? G ;�WX;TB�Y=A
	 � ;=N L ;�H�7 ;=W8W�	
� Z ?�^_W L D �gB�68N@Q[A L [ � � � � � � ��� � � � � � ��� � � � � jDh=h

� � h Y 7 ;TY=A ;=<C<CdMBE;=<bG ^���B�AD<b^_N4H[Q[B�d4<bQ[A L 687 ;TY=ADH�? G d4H�68N4Y L 6PO"ACB�ADNZQ H[^_d4B�<bAsD L ACQ[AD<bQ[^=B
<b^_N L4Y_d4B�;TQ�6K^_N4H � � >4A�Q�>MB�ACA�B�AD<b^_N4H[Q[B�dg<bQ[A L 687 ;TY=ADH ��68Q�>�Q�>MA�>g6KY_>MADH[Q%6X7 ;TY=A�;=<C<Cd
D
B�;=<bG ;TB�A/B�A �4B�ADH[ADN@Q[A L ? G ;�WX;TB�Y=A
	 � ;=N L ;�H�7 ;=W8W�	
� Z ?�^_W L D �gB�68N@Q[A L [ � ��� � � � � jDh�P

/ �8j f��4Q�6X<C;=W �
;TB�;=7�ACQ[ACB�H ^��.Q�>MA3N@d47 ACB�68<C;=W"F'Y F2N ^_6XNZQ 7�^ L ADW � � >MA3;=N468H�^=Q[B�^��@G � ;=<bQ[^=B
� ;=H�;=H�H�dg7�A L Q[^ ?�A/<b^_N4H[Q�;=N@Q ��68Q�> ( * i+14/ � � � � � � � ��� � � � � � ��� � � � � j����

` �8j HV^ ARQ <C6KADN@Q�H��
��� �� ��� � ��� � ^=B�c * j�5�^=B L 68N4;TQ[ADH�;=N L L 6PO�ACB�ADN@Q�;=N468H[^=Q[B�^�� G � ;=<bQ[^=B�H ( �4hTi .` � h HV^ ARQ <C6KADN@Q�H��
��� �� ��� � ��� � ^=B�c * 3=h�^=B L 68N4;TQ[ADH�;=N L L 6PO�ACB�ADN@Q�;=N468H[^=Q[B�^�� G � ;=<bQ[^=B�H ( �4hTi 5

aIP



����� ;?; @r>�� ���
	���=?@ =
�����

$%!)�'?AJ TV!)�'�*� !�� !#�A� E�?�	 D��*� !�� �A�&�'!)�'�*�+�AD �
� H[ACQ�^�� B�AD;=W N d47 ?�ACB�H
� H�<C;=W8;TB
� � � ;T?gH[^_W8dMQ[A3PT;=W8dMA3^�� H�<C;=W8;TB
� P=AD<bQ[^=B
��� ADWKAD7�ADN@Q�^��.P=AD<bQ[^=B
� d4N46KQ P=AD<bQ[^=B
� � ����� *�� � ��� ��� 68N4NMACB �4B�^ L dg<bQ
� � � *�� � � � � � 
%d4<CW86 L AD;=N NM^=B�7

 e ( � d4Ng<bQ�6K^_N
Z 
! ( [ Z ��[ * 
 Z)(-Z ��[G[ <b^_7 ��^_H�6KQ�6K^_N
" 7 ;TQ[B�6 a
"$# ; L N ^_6XNZQ�7 ;TQ[BE6 a
" � Q[B�;=N4H ��^_H[A L 7 ;TQ[BE6 a
% 6 L ADN@Q�6KQ G 7 ;TQ[B�6 a
& e(' �_;=<b^=?g68;=N�7 ;TQ[B�6 a
) ; � �4B�^SaI687 ;TQ[A ��ADH�H�68;=N 7 ;TQ[B�6Ka
* ; � �4B�^SaI687 ;TQ[A/68NZP=ACBEH[A���ADH�H�68;=N 7 ;TQ[B�6 a
+ � P ;TB�6X;TQ�6K^_N
, � LgN46KQ[A L 6PO�ACB�ADN4<bA
�
�.- Q[^=Q�;=W L ACB�68P ;TQ�6KP=A
�
� - �g;TB�Q�68;=W L ACBE6KP ;TQ�68P=A
	 ^SP=ACB�B�ADWX; aI;TQ�6K^_N �g;TB�;=7�ACQ[ACB
/ H[AD;TB�<�> L 6KB�AD<bQ�68^_N
/ � H[AD;TB�<�> L 6KB�AD<bQ�68^_N ^�� Q�>4A3J6D Q�> 6KQ[ACB�;TQ�6K^_N H[Q[A �
0 H[Q[A ��WKADNMY=Q�>
� ;aED687�d4Q�>4;=W ;=NMY_WKA
1 �"^_WX;TB�;=NMY_WKA
� � � � � H ;TB�Q[ADH�68;=N�<b^@^=B L 68N4;TQ[ADH

 Z � � � � �W[ H �g;TQ�68;=W�<b^ ^=B L 68Ng;TQ[A
� Z � � 1 [ ;=NMY_d4W8;TB L 68B�AD<bQ�6K^_N
�� Z � [ ;=NMY_d4W8;TB L 68B�AD<bQ�6K^_N 68N4����� �gW8;=NMA
�� � L 68H�<bB�ACQ[A3^=B L 68N4;TQ[A/68N4����� �gW8;=NMA
2 ADN4<CWK^_H[A L ;=N4Y_WKA3?�ACQ �VACADN Q �V^ L 6KB�AD<bQ�6K^_N4H � ;=N L �43
" Z 
 � � [ B�; L 68;=N4<bA
" � � 5 B�; L 68;=N4<bA/;TQ�Y=B�6 L ��^_68N@Q Z 6 e Nq[���6KQ�> ^=B L 68Ng;TQ[A3J
"76� � 5 B�; L 68;=N4<bA3^�� Q�>MA EsD Q�> 6KQ[ACB�;TQ�6K^_N�H[Q[A �

;TQ�Y=B�6 L ��^_68N@Q Z 6 e N [���6KQ�> ^=B L 6XN4;TQ[A3J
8 P=AD<bQ[^=B�^�� B�; L 68;=Ng<bA
8 6 P=AD<bQ[^=B�^�� B�; L 68;=Ng<bA3^�� EsD Q�> 6KQ[ACB�;TQ�6K^_N�H[Q[A �



� jF_!pqpRda`�� _S]�� _ �.d�� k _al a PI686

$%!)�'?AJ TV!)�'�*� !�� !#�A� E�?�	 D��*� !�� �A�&�'!)�'�*�+�AD �
& Z 
-[ VgdMADN4<bA
& � 5 VgdMADN4<bA/;TQ�Y=BE6 L ��^_68NZQ Z 6 e Nq[
- ^��4Q�68<C;=W��g;TBE;=7�ACQ[ACB
- � H�<C;TQ[Q[ACB�68NMY <b^@ARQ <C68ADNZQ
- 3 � B�A L d4<bA L H�<C;TQ[Q[ACB�68NMY <b^ ARQ <C6KADN@Q
- � ;T?gH[^=B��4Q�68^_N <b^@ARQ <C68ADNZQ
� P=AD<bQ[^=B�^�� ^��4Q�68<C;=W��
;TB�;=7�ACQ[ACB�H
� � P=AD<bQ[^=B�^�� 68N46KQ�6X;=W
Y_d4ADH�H!^�� ^��4Q�68<C;=W��
;TB�;=7�ACQ[ACB�H
� � P=AD<bQ[^=B�^�� ^��4Q�68<C;=W��
;TB�;=7�ACQ[ACB�H�;TQ�Q�>MA/JWD Q�> 6KQ[ACB�;TQ�68^_N H[Q[A �
� � P=AD<bQ[^=B�^�� H�<C;TQ[Q[ACB�68N4Y <b^@ARQ <C6KADNZQ�H
� � P=AD<bQ[^=B�^�� ;T?gH[^=B��gQ�6K^_N <b^ ARQ <C6KADN@Q�H
( ;=N468H[^=Q[B�^�� G � ;=<bQ[^=B
� H�<C;TQ[Q[ACB�68NMY �g>4;=H[A � d4N4<bQ�6K^_N
�� NM^=B�7 ;=W86KECA L H�<C;TQ[Q[ACB�68NMY �g>4;=H[A � d4N4<bQ�6K^_N 6XN4� ��� �gW8;=NMA
� B�A � BE;=<bQ�6KP=A 68N L Aba
� Q[B�;=N4H�7 6XH�H�6KPI6KQ G
� B�ARV4AD<bQ�6KPI6KQ G
� H ��ACA L ^�� WX6KY_>ZQ
�
� 6PD Q�> 68N L 6KP 6 L d4;=WM^�� ��^��gd4W8;TQ�68^_N
	 H[Q[B�;TQ[ACY=G �g;TB�;=7 ACQ[ACB
� N@d47�?�ACB!^�� 68N L 6KPI6 L dg;=W8H#68N �g;TB�ADNZQ ��^��gdgW8;TQ�6K^_N
� N@d47�?�ACB!^�� 68N L 6KPI6 L dg;=W8H#68N ^aO�H �4B�6XNMY �"^��
d4W8;TQ�6K^_N

 Z W [ B�;TQ[A/^�� �4B�^=Y=B�ADH�H!^��.Q�>4A W8;=H[Q�W�Y=ADN4ACB�;TQ�6K^_N4H
� P=AD<bQ[^=B�^�� 7�AD;=H�dMB�AD7�ADNZQ L ;TQ�;
� P=AD<bQ[^=B�^�� �4B�A L 6X<bQ[A L L ;TQ�;
� ^=?
N AD<bQ�68P=A � dgN4<bQ�6K^_N Z ;=H�;�� d4Ng<bQ�6K^_N ^�� � [
�� ^=?
N AD<bQ�68P=A � dgN4<bQ�6K^_N Z ;=H�;�� d4Ng<bQ�6K^_N ^�� � [
�� P ;=W8d4A3^��.Q�>MA ^=?
N AD<bQ�68P=A � dgN4<bQ�6K^_N

 � ^=B�� ;TB L 7 ^ L ADW
	 � <b^=B�B�ADW8;TQ�6K^_N�<b^@ARQ <C68ADNZQ
	
� L ACP 6X;TQ�6K^_N � ;=<bQ[^=B
� H�<C;=W868NMY � ;=<bQ[^=B
\ N@d47�?�ACB!^�� H[^_dMB�<bAsD L ACQ[AD<bQ[^=B��g;=6KBEH
Y N@d47�?�ACB!^�� Y=B�6 L ��^_68N@Q�H!;=WK^_NMY�Q�>MA��#D ; aI6XH
� N@d47�?�ACB!^�� Y=B�6 L ��^_68N@Q�H!;=WK^_NMY�Q�>MA��WD ; aM68H
� N@d47�?�ACB!^�� Y=B�6 L ��^_68N@Q�H � ^=B -���;=N L - �
c N@d47�?�ACB!^�� ^=B L 68N4;TQ[ADH
� N@d47�?�ACB!^�� 6KQ[ACB�;TQ�6K^_N H[Q[A �
H�^�� Q�>MA M4fR1 7�ACQ�>M^ L



aIP 686X6 � jF_!pqpRda` ��_G] � _��.d � k _ l

�G� ���+��	�TVD �
` 1 � ;=WKY=AC?4B�;=68< B�AD<b^_N4H[Q[B�d4<bQ�68^_N Q[AD<�>4Ng6KJ@d4A
UV9 � M U B�^SG L ADN
D 9 WKACQ�<�>4ACBGD���^_W L � ;TB�? D MM>4;=N4NM^
H ` � <b^_7 �gdMQ[ACB�;=6 L A L Q[^_7�^=Y=B�; �
>ZG
H � <b^_N!N[d4Y_;TQ[A Y=B�; L 68ADNZQ
H M <b^@^=B L 68N4;TQ[A/H[GIH[Q[AD7
H MI9 <bACB�AC?4B�^_H �
68N4;=W-Vgd46 L
\3f � L 6PO�d4H[A ^��4Q�68<C;=W�Q[^_7 ^=Y=B�; �g>@G

%F ACP=^_W8dMQ�6K^_N4;TB�G �4B�^=Y=B�;=7 7 68N4Y

 1 � AUJ@d4;TQ�68^_N ^�� B�; L 68;TQ�6KP=A3Q[BE;=N4H � ACB

CM ACP=^_W8dMQ�6K^_N H�Q[B�;TQ[ACY=G
9 \ , LgN46KQ[AsD L 6FO"ACB�ADNg<bA 7 ACQ�>M^ L
9 
C, LgN46KQ[AsD ADWKAD7 ADNZQ�7�ACQ�>4^ L
� ` Y=ADNMACQ�68</;=WKY=^=BE6KQ�>47
W87 D U 9 � M W8687 6KQ[A L D 7�AD7�^=B�G U 9 �@M
,2H , ^_N@Q[AsD7H ;TB�WK^
, f U Y Y 1 7�^ L ADWPD ?g;=H[A L 6KQ[ACBE;TQ�6KP=A 687 ;TY=A B�AD<b^_N4H[Q[B�dg<bQ�6K^_N
,O1�9 ,�;TB�J=^ P B�;=N L ^_7 L4ADW L
,O1 Y 7 ;TY_NMACQ�68<3B�ADH[^_N4;=N4<bA 6X7 ;TY_68NMY
� 
 F NM^_68H[A3AUJ d46KPT;=WKADN@Q �"^ � ACB
� Y 1 NMAD;TBGD 68N�� B�;TB�A L
� , 1 N@d4<CW8AD;TB�7 ;TY_NMACQ�68</B�ADH[^_N4;=N4<bA
f � ^��4Q�68<C;=W�Q[^_7�^=Y=BE; �g>ZG
� � J@d4;=H�6PD ��A ��Q[^_N
F

�
D 7 ACQ�>M^ L H �g>MACB�6X<C;=W�>4;TB�7�^_N46X<CH!7�ACQ�>M^ L

F 
 � �"^_H�6KQ[B�^_N AD7 68H�H�6K^_N5Q[^_7�^=Y=B�; �g>@G
F'Y F �4B�^DaM687 ;=W�6XNZQ[ACB��
>4;=W8;=NMY=AD;=W
F2, � �g>M^=Q[^_N 7 68Y=B�;TQ�6K^_N Q[^_7�^=Y=B�; �
>ZG
1 ` B�>MADd47 ;TQ[^_6 L ;TB�Q�>MB�6KQ�6XH
1�9 B�; L 6K^ � B�AUJ dMADN4<bG
1 � � B�;=N L ^_7 � ;=WKJ5Q�>MAC^=B�G
M

�
D 7�ACQ�>4^ L L 68H�<bB�ACQ[AsD ^=B L 68N4;TQ[ADH�7 ACQ�>M^ L

M ` H�687]d4W8;TQ[A L ;=N4NMAD;=WX68NMY
M � 1 H�6KY_N4;=WPD Q[^aD N4^_68H[A3B�;TQ�6K^
M4fR1 H�d4<C<bADH�H�68P=A/^SP=ACB�B�ADW8; aI;TQ�68^_N



8:B�� � ��� �����	��
 � � =A;

� ]�� � i ea`�
� ��� � f k ��� e6is` � iqe�dal���i�� k l2b�isj ���
iRf�� d��'i fhiRk l���i �qiRl d��c] e6is` � ` � isk �
f^iRk l-iR`�� k � f^isl p ���
iRlgd �s] � i�� d�� ��k p ��� �
l e k ����b�isk ���'b k.isnTk4iRj�k ����k��6l�isl2p���� �
jPe6i��

��j �qiR` �! ?kml p ��iRk l��"� iskml � jFd � �qiRl p � i���islol � l#ktp#� � d#$ � ���%�'&%(*)*+,�

Y � ^_d4W L W86KJ=A3Q[^ Aba �4B�ADH�H�7�G L ACA ��ADH[Q�;=N L H�68N4<bACB�A/; � �4B�AD<C68;TQ�68^_N Q[^ 7�G Q�>MADH�68H�; L PI68H[^=BDe

F#B�^���� ` N L B�AD;=H ��6KADW8H�<�>MACB Z HV^_WXd47 ?
68; O�N468P=ACB�H�6KQ G ��A �.-#^=B�Jo[Ee � ^=B�>g68H <b^_NZQ�6XN@dM^_dgH H�d�� ��^=B�QCe

ADN4<b^_dMBE;TY=AD7�ADNZQCe Y_dg6 L ;=N4<bA=e ;=N L �
;TQ�6KADN4<bA Q�>4B�^_dMY_>M^_dMQ Q�>MA <b^_dMBEH[A ^��!Q�>46XH � ^=B�J � � 6KQ�>M^_dMQ�>468H

68N4H��g6KB�;TQ�6K^_NgHCeZQ�>46XH � ^=B�J �V^_d4W L >4;SP=A ?�ACADN 687��"^_H�H�6K?gWKA��


%H ��AD<C68;=WXWKGCY.;=7 ^=?
W86KY=A L Q[^/F#B�^���� ��RdMB�Y=ADN]UVADdMQ�>g;=N ;=N L F#B�^���� c/W8;=d4H c/B�;=7�ACB � ^=B Q�>MAD6KB

>MADW � � d4W H�dMY=Y=ADH[Q�6K^_N4HDe.Q�>MAD68B/AsO"^=B�Q�;=N L H�6KY_N46FL
<C;=NZQ/Q�6X7�A L ACP=^=Q[A L Q[^ ; L PI68H�6XNMY 7�A ;=H�Q�>MA Q�>4ADH�68H

ACP=^_WKP=A L �$Y ;=7 Y=B�AD;TQ�W8G 68N L AC?gQ[A L Q[^ \�B
�Vc/ADN ��;=N4H[^_N Z 
 ^_H ` W8;=7�^_H ��;TQ�6K^_N4;=W 
�;T?�^=B�;TQ[^=B�Go[
� ^=B >g68H�H�d � ��^=B�Q�;=N L 7 ;=N@G � BEd46KQ � d4W L 68H�<Cd4H�H�6K^_NgH�<b^_N4<bACB�N46XNMY ; L N[^_68N@Q L 6PO"ACB�ADNZQ�68;TQ�68^_N Q[AD<�>gN46KJ dMADH

;=N L J d4;=H�6PD ��A ��Q[^_N 7�ACQ�>M^ L H �CY�;=7 P=ACB�G�Y=BE;TQ[A � d4W Q[^ 7�G <b^_W8W8AD;TY_dMADH ` P B�;=>4;=7 U W8d4ADH[Q[^_NMA�;=N L

\�B
� �3;=H�H�;=N ` ? L ^_d4W8;TACP Z HV^_WXd47 ?
68;�O�Ng6KP=ACB�H�6KQ G ��A �/-#^=B�J [ � ^=B�H�>4;TB�6XNMY�Q�>MAD6KB�AbaI<bADW8W8ADNZQ�JINM^ ��WPD

A L Y=A/^_N�7 ;TQ�>MAD7 ;TQ�68<CH�;=N L Q�>MAD68B�>MADW � � d4W	� ACA L ?g;=<�J	�

` 7 ^_NMY Q�>MA 7 ;=N@G ^=Q�>MACB�H ��>4^ <b^_NZQ[B�68?gdMQ[A L Q[^ Q�>MA�Aba ��ACB�687�ADN@Q�;=W �g;TB�Q3^�� Q�>46XH � ^=B�J"e

Y �V^_d4W L W868J=A]Q[^ Q�>4;=N4J O � A���ACQGE ;=N L ��;=N4HSD��=^_;=<E>4687 H!; � �g68d4H � ^=B �4B�^SPI6 L 6XNMY 7�A ��68Q�> Aba ��ACBGD

687�ADN@Q�;=W L ;TQ�;�^_N Q�68H�H�dMA �g>4;=N@Q[^_7 H ;=N L LgNMY=ACB?N[^_68N@Q�H 68N H!>4; �4Q[ACB0P�;=N L / e ��RdMB�Y=ADN , ;=H�H�d4Q�>MA=e
� >M^_7 ;=H#9MB�68<�J=A=e ;=N L \�B
� ��;=N4HGD���AC^=B�Y�
%?�ACB�WKA Z Y NgH[Q�6KQ�dMQ �ERdMBF
�;=H�ACB�7�A L 6FED6XN�e_9 O UVACB�WX68N [ � ^=B%Q�>MAD6KB
Aba �"ACB�Q�68H[A ;=N L >MADW � <b^_Ng<bACB�N468NMY Q�>4A Aba �"ACBE687�ADN@Q�;=W#H[ACQSD d�� ;=N L 6KQ�H ADWKAD<bQ[B�^_N46X< L ;TQ�; ;=<RJ@d46XH�6KQ�6K^_N

H[GIH[Q[AD7 �F
.;=H[Q%?gd4Q%NM^=Q W8AD;=H[QCeWY Q�>4;=N4J�\�B
� O �VA MIdMJ=^���H[J 6 Z F � U UVACB�WX68N [ � ^=B%Q�>MA�Q�68H�H�d4A �g>4;=N@Q[^_7
�4B�A �
;TB�;TQ�6K^_N��

,�;=N@G Q�>4;=NMJIH�Q[^ F#B�^���� 1�;=N L ;=W8W UV;TB�?"^_d4BDe \�B
� ��;TB�B�G ��B�;T?�ACBDe ;=N L \�B��!-%;=W868NMY F AD6
Z MIO��0- \�^ ��N4H[Q�;TQ[A , A L 68<C;=W HVADN@Q[ACB�UVB�^ ^=JIWKG N-[�� ^=B�Q�>MAD6KB�>MADW � � d4W L 68H�<CdgH�H�6K^_N4H ^_N 687 ;TY=A/B�AD<b^_N
D
H[Q[B�dg<bQ�6K^_N Q[AD<E>4N46KJ dMADHCe�;=N L c/;=6 MI<�>4Ng6KQ[J=ACB ;=N L ` W8W86XH[^_N�H >g;=6KQ[J 6XN � ^=B5Q�>4AD6KB <b^_NZQ[B�68?gdMQ�6K^_N4H Q[^

H[^�� Q � ;TB�A L ACP=ADWK^��g7�ADN@Q�;=N L A L 68Q�68NMY��




