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BDCFE GIH/J+K;L;M�K$N=OPC�Q
R K;L;M�K$N=OPC�S�OTGUL$NWV�X=V�Y�Z$[\L;V6O

BDC�Q^]�K;GU_�K$N
H`C�Q _ S(L;X$[aZ=K;L R Q GUV6Q
[bC�L�[aGUc

BDCFE GIH^de[`f R GIL;M�K$NWGgQ _
H`OhC�i�S(L;X$[bj L;cgC�[\K;H`j

d�C�NWL R*k$l�l�m*n<o K;E GIX�K;H�p5K$q�N=j�C�NWr k$l�l�s�t

uvK;L R Q GUL$C�c o K$w�V NWZ
d�x ozy u o{y|l�m�y|}�l

d/GUL$NWV�X�V�Y�Z o K;X�K$C�NWL R
~ H�E�C�Q L;K;H/u�K;L R Q V�cUV�_�r^B�GUE GIX�GIV Q

d/GUL$NWV�X=V�Y�Z+f&V6N�w�V6N=C�Z=GUV6Q
� Q KDd/GUL$NWV�X=V�Y�Z&��CFr
o K;H`OTV6Q H��5� ~�l���}�s��

uvVhC�w�w�K$C�N+GgQ/�/���;� �.�5�D���������`������� k$l�l�s [
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~¶µ CFr�K;X=GgC�QhQ K;Z-·&V6N=M�GUX+C�Q7C�Q�Q V�Z"C�Z�K;HhH�GgNWK;L;Z=K;H^_6N=C�w R Z R C�ZzK$Q L;V6H�K;X+w�NWV6q�C�q GIcUGUX=Z=GULTNWK;cgC�Z=GUV6Q X R Ggw X
C�OTV Q _^H�GIX�Z=GgQ L;Z=GUV6Q XTV�Y{GgQ�Z=K$NWK;X=Z�G Q C�Q/j�Q L;K$NWZ"C�GgQ y NWK$C�X�V6Q GgQ _ w�N V6q cUK$O¹¸bJ Va· C�NWH�C�Q H d C�Z R K;X=V6Q
�
k$l�� k �eº K$C�NWc<� k$l����U» [�u R K NWK$w�N K;X=K$Q�Z�C�Z=GUV6Q Y�V N=OhC�cUcUr/K$Q L;V6H�K;X�Z R K2¼WV�GgQ�ZDw�NWV q�C�q GUcIGUZWr/H�GUX=Z"NWGgq�j Z=GUV6Q
Y<V6NzGIZ�X+H�V6OhC�GgQ
��r�K;Z{GgQ L;cgj H�K;XDC R j�OhC�Q y V6N GIK$Q�Z=K;H�½�j�C�cUGUZ"C�Z=GUE�K�X=Z"N=j L;Z"j�N K�Z R C�Z&Y C�L;GIcUGUZ"C�Z�K;X+L;V6OhOTj y
Q GUL$C�Z=GUV6Q7q�K;Z-·&K;K$QhCDj X�K$N C�Q H C X=r X=Z=K$O GgQ L;V6N=w V6N=C�Z=GgQ _TZ R K�w�N V6q�C�q GUcUGIX�Z=GULDOTV6H�K;c<[@� K+H�GUX=L$j X=X&Z R K
NWK$w�NWK;X�K$Q�Z"C�Z=GUV6Q7GgQ^H�K;Z"C�GUc�GgQ^x K;L;Z=GUV6Q � [@p5V6NzV�E�K$N{C2H�K;L$C�H�K�� ~2¾ NWK;X=K$C�NWL R K$N X R CFE�K j X�K;H µ CFr�K;X=GgC�Q
Q K;Z-·&V6N=M�X{Z�VhK$Q L;V6H�K�K;i:w K$NWZ�M Q Va·+cUK;H�_�K�[ d/V6N K NWK;L;K$Q�Z=cUr�� ~¿¾ NWK;X=K$C�NWL R K$NWX�C�Q H*X=Z"C�Z=GUX=Z=GUL;GgC�Q X R CFE�K
q�K;_ j�Q*Z�VhGgQ�E�K;X�Z=GU_6C�Z=KTOTK;Z R V H�X+Y<V6N&cUK$C�N=Q GgQ _ µ CFr�K;X=GgC�Q Q K;Z�·&V6N�M�X$� GgQ L;cgj H�GgQ _ µ CFr�K;X=GgC�Q OTK;Z R V H�X
¸bf&V V6w K$NDC�Q HeJ+K$N X"M�V�E6GUZ=XF� k$l�l k � µ j�Q�Z=GgQ K�� k$l�l�k ��x�w GIK;_�K;c R C�cIZ�K$NhK;ZTC�c<[g� k$l�l!À �vBDCU·+GUH�C�Q H�Á�C�j y
NWGUZ�Â;K$Q
� k$l�l!À � J+K;L;M�K$N=OPC�Q�K;Z7C�c<[g� k$l�l�ma» ��½:j�C�X=G y�µ CFr�K;X�G C�Q OTK;Z R V H�X�¸xÁ�C�O C�Q H µ C�L;L R j X$� kFl�l!À �
x�j
Â$j�M�G�� k$l�l
ÀU» ��C�Q H*Q V6Q µ CFr�K;X=GgC�Q OTK;Z R V H�Xj¸xº K$C�NWc�C�Q H�Ã@K$N�OhC�� k$l�l�k �6x�w GgNWZ�K;X�K;Z�C�c�[ � k$l�l!À�» [

¾ Q/Z R GUXAw�C�w�K$N;��·{KPL;V6Q L;K$Q�Z�N=C�Z=KTV6Q Z R K µ CFr�K;X=GgC�Q C�w�w�NWV6C�L R �i· R GUL R Z"C�M�K;XDw�NWGUV6N�M Q V�· cIK;H�_�K
C�Q H L;V6OTq GgQ K;XhGUZm·+GUZ R H`C�Z"C^Z�V w�N V6H`j L;K^V6Q K7V6NTOTV6N K µ CFr�K;X=GgC�Q Q K;Z-·{V N=M�XF[ � j�NhC�w�w�NWV C�L R GIX
GUcUc j X�Z"N=C�Z=K;H/GgQ p@GU_6j�NWK k Y<V6N&Z R KTw�NWV6q cUK$O V�Y ¾ f�Ä E�K$Q�Z�GIcgC�Z�V6N+OhC�Q�C�_�K$OTK$Q�Z$[)Ä+X�G Q _7V6j�N(OTK;Z R V H��
CDj X�K$N X�w�K;L;G�Å`K;X R GUX+w�NWGUV6N&M Q V�· cIK;H�_�K C�q V6j Z&Z R K�w�NWV q cIK$O q�rTL;V6Q X=Z�N=j L;Z=GgQ _hC µ CFr�K;X=GgC�QPQ K;Z�·&V6N�M`�
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L$C�cUcUK;H C � �"�����(�`���������	����C�Q H q�rAC�X=X�K;X=X=GgQ _ R GUX L;V Q
Å`H�K$Q L;K�GgQTZ R GUX&Q K;Z�·&V6N�M`[ ~ R r:w V�Z R K;Z=GUL$C�c
w�NWGUV6N
Q K;Z-·&V6N=M�GUX+X R Va·�QTGgQ7p@GU_6j�NWK k q n Z R K�w�NWV6q�C�q GIcUGUZ=GUK;X�C�NWK�Q V�Z X R Va·�Q t [ ¾ Q^C�H�H�GUZ=GUV6Q
�`C�H`C�Z"C�q�C�X=K+V�Y
L$C�X=K;X(GUX C�X=X=K$OTq cUK;H�C�X+X R V�·(Q^GgQ^p@GU_6j�NWK k L�[�
 C�L R L$C�X�KDGgQ^Z R K�H`C�Z"C�q�C�X=K�L;V6Q�Z"C�GgQ X�V q X=K$NWE�C�Z=GUV6Q X
Y<V6N�K;E�K$N r�E�C�N G C�q cIK^GgQ Z R K^j X=K$N
�\X2w�N GIV NAQ K;Z-·&V6N=M5[ � j�NTC�w�w�NWV C�L R Z R K$Q Z"C�M�K;X�Z R K;X=K7X=V6j�NWL;K;XTV�Y
GgQ�Y�V N=OhC�Z=GUV6Q C�Q H�cUK$C�N�Q XDV6Q K n V6N�OTV NWK t Q K�· µ CFr�K;X�G C�Q�Q K;Z-·{V N=M�XDC�XDX R Va·�Q/GgQ p@GU_6j�NWK k H�[^uvV
C�w�w�NWK;L;GgC�Z�K^Z R K^K���K;L;Z=GUE�K$Q K;X=XhV�Y(Z R K C�w�w�NWV6C�L R � Q V�Z=K7Z R C�ZTZ R K^H`C�Z"C�q�C�X=K\·+C�XD_�K$Q K$N=C�Z=K;H Y NWV6O
Z R K µ CFr�K;X=GgC�Q Q K;Z-·&V6N=M GgQ p@GU_6j�NWK k CeM Q Va·�Q C�X^Z R K ~ c C�N=O Q K;Z-·{V N=M ¸ µ K;GgQ cUGUL R K;Z�C�c<[g� k$l���l:» [
f&V6OPw�C�NWGgQ _ Z R KDZ R NWK;KTQ K;Z-·{V N=MhX�Z"N=j L;Z"j�NWK;XF��·&KDX�K;KDZ R C�Z(Z R K�X=Z"N=j L;Z"j�N KDV�Y Z R K�cUK$C�N=Q K;H�Q K;Z-·{V N=M
GUX OTj L R L;cUV�X=K$N Z=VhZ R C�Z+V�Y Z R K ~ cgC�N=O Q K;Z-·{V N=MhZ R C�Q7GUX�Z R K�X=Z"N=j L;Z�j�NWKDV�Y@Z R KTw�NWGUV6N�Q K;Z-·&V6N=M5[ ¾ Q
K���K;L;Z$��V j�N@cUK$C�N=Q GgQ _ C�cU_�V NWGUZ R O R C�X&j X=K;H7Z R K�H`C�Z"C�q�C�X=K Z=V��=L;V N=NWK;L;Z	��Z R K(w�NWGUV6N&M6Q Va·+cUK;H�_�K(V�Y�Z R K
j X=K$N;[

� j�N µ CFr�K;X=GgC�Q C�w�w�NWV6C�L R L$C�Q q�K*j�Q H�K$NWX=Z�V6V H C�XDY<V�cUcUVa·+X$[�x�j�w�w�V�X=K�·&K R CFE�K C H�V6OPC�GgQ�V�Y
H�GUX=L$NWK;Z=KPE�C�NWGgC�q cUK;X������������������ �"!$#&%A��C�Q H�C7H`C�Z"C�q�C�X=K�V�Y{L$C�X=K;X'��()���������	��(+*,!-#/. [�p
j�NWZ R K$N;�
X"j�w�w V�X=KDZ R C�Zb·{K2· GIX R Z=VTH�K;Z=K$N=OTGgQ KDZ R Kb¼|V�GgQ�Z+H�GUX=Z"NWGgq�j Z=GUV6Q�0 n (213.4�65 t87 Z R K(w�NWV6q�C�q GUcUGUZ|r^H�GUX=Z�NWG y
q�j Z=GUV6Q V�Y ChQ K�· L$C�X=K9(7�6_�GIE�K$Q7Z R KDH`C�Z�C�q�C�X=K�C�Q H^V6j�N&L$j�N�NWK$Q�Z X=Z"C�Z=K(V�Y@GgQ�Y�V6N�OhC�Z=GUV6Q:5`[ o C�Z R K$N
Z R C�Q NWK$C�X=V Q^C�q�V6j Z(Z R GUX(H�GIX�Z"NWGgq�j Z=GUV6Q H�GgNWK;L;Z=cUr��i·&KDGgOhC�_�GgQ K�Z R C�Z+Z R K�H`C�Z"CTGUXDChN�C�Q H�V6O X"C�Ohw cUK
Y NWV6O C�Q*j�Q�M Q Va·�Q µ CFr�K;X=GgC�Q/Q K;Z-·&V6N=MPX=Z"N=j L;Z"j�N K$;,<o·+GUZ R j�Q�M6Q Va·�Q w�C�N=C�OTK;Z�K$NWX$[)Ä X=GgQ _�;9=< Z=V
H�K$Q V�Z=KPZ R K R r:w V�Z R K;X=GUXTZ R C�Z�Z R KPH`C�Z"C7GUXT_�K$Q K$N=C�Z=K;H�q�r�Q K;Z�·&V6N�M^X=Z"N�j L;Z"j�NWK>; < �@C�Q H�C�X�X"j�OTGgQ _
Z R K R r�w�V�Z R K;X=K;X�L;V6N=NWK;X�w�V6Q H�GgQ _^Z=V C�cIc@w�V�X=X=Ggq cUK Q K;Z-·{V N=MhX�Z"N=j L;Z"j�NWK;X Y�V6N�O ChOTj Z"j�C�cIcUr K;i6L;cgj X=GUE�K
C�Q H^L;V�cUcUK;L;Z=GUE�K;cUr/K;i R C�j X=Z=GUE�KDX�K;Z$�
·{K R CFE�K

0 n (213.4�65 t # ?
@	A3A BDCE

0 n (213.4��; =< �65 tGF 0 n ; =< 13.4�65 t

¾ Q w�N=C�L;Z=GUL;K��+GUZ GUX7GgOhw�V�X�X=Ggq cIK Z=V�X�j�O V�E�K$NhC�cIcDw V�X=X=Ggq cUK�Q K;Z-·{V N=M�X�Z"N=j L;Z"j�NWK;XF[ f&V6Q X=K�½�j K$Q�Z�cIr��
·&KAC�Z�Z=K$Ohw Z+Z=V7GUH�K$Q�Z�GbY<r�CPX"OhC�cIc X"j�q X=K;ZIH V�Y{Q K;Z-·&V6N=M y X=Z"N�j L;Z"j�NWK R r:w V�Z R K;X=K;X(Z R C�Z�C�L;L;V6j�Q�Z+Y<V6N
C cgC�NW_�K Y N=C�L;Z=GUV6Q V�YDZ R K w V�X=Z=K$N GIV N^w�NWV6q�C�q GUcUGUZ|r V�YDZ R K R r�w�V�Z R K;X=K;X$[ o K�·�NWGUZ=GgQ _ Z R K�w�NWK;E6GUV6j X
K�½�j�C�Z=GUV6Q
�'·&K�V6q Z"C�G Q

0 n (21J.��K5 tMLON ?
B CEQPQR

0 n (S13.4��; =< �K5 tGF 0 n ; =< 13.4�65 t

· R K$NWK N GUX@Z R K&Q V6N=OhC�cUGXÂ$C�Z=GUV6Q�L;V6Q X�Z"C�Q�Z k�T ¸VU B CE PQR 0 n ; =< 13.4�65 tD» [
p
NWV6O Z R GUX NWK;cgC�Z�GIV Q
�a·{KzX=K;K&Z R C�Z
V6Q cUr*Z R K2N K;c C�Z=GUE�Khw�V�X=Z�K$NWGUV6N�w�NWV6q�C�q GUcUGUZ=GUK;XTV�Y R r�w�V�Z R K;X=K;XDOhC�Z�Z=K$N;[�u R j X$�
N=C�Z R K$N+Z R C�Q*L;V Ohw�j Z=K
Chw V�X=Z=K$NWGUV6N(w�NWV6q�C�q GIcUGUZWr���· R GIL R ·&V6j cUH*K$Q�Z"C�GUc�X"j�OhO2G Q _7V�E�K$N&C�cUc X�Z"N=j L;Z"j�NWK;XF�'·&K�L$C�Q^L;V6OPw�j Z=KDC
W+�YX��
Z\[�];��������� 7 0 n ; =< 13.4�65 t	T 0 n ; =<�^ 13.��K5 t87 · R K$NWK9;,<�^�GIX(X=V6O2KANWK�Y<K$NWK$Q L;KDX�Z"N=j L;Z"j�NWK�X"j L R C�X(Z R K
V6Q KTL;V6Q�Z"C�GgQ GgQ _*Q V C�NWL;X$�5V6N+X�G OPw cIrS0 n .���;9=< 1 5 t #_0 n ;9=< 1 5 t 0 n .`13;9=< �65 t [ ¾ Q Z R KTcgC�Z=Z�K$N+L$C�X�K���·&K
R CFE�K

0 n (213.4�65 taLON�b ?
B CEQP�R

0 n (213.4��; =< �K5 tGF 0 n .���; =< 1 5 t nWk$t
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A

A

A
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D
D
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D
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(c)

p@GU_6j�NWK k
�
n C t u R K ~ cgC�N=O Q K;Z-·&V6N=MPX=Z"N=j L;Z�j�NWK�[ n q t ~ w�NWGUV6N�Q K;Z-·&V6N=MPK$Q L;V6H�GgQ _/C j X=K$N �aX q K;cUGIK�Y<X

C�q V6j Z�Z R K ~ cgC�N=O H�V6OPC�GgQ
[ n L t ~ k$} � }�}�}Fy L$C�X�K�H`C�Z"C�q�C�X�KD_�K$Q K$N=C�Z=K;H Y NWV O Z R K ~ cgC�N=O Q K;Z�·&V6N�M`[
n H t u R K Q K;Z-·&V6N=M cUK$C�N=Q K;HPY NWV O Z R K�w�NWGUV6N Q K;Z-·&V6N=MTC�Q H7C k$} � }�}�} L$C�X=K H`C�Z"C�q�C�X�K+_�K$Q K$N=C�Z�K;HhY NWV6O
Z R K ~ cgC�N=O Q K;Z�·&V6N�M`[ ~ NWL;XDZ R C�ZDC�NWKhC�H�H�K;H�� H�K;cUK;Z=K;H��@V6N�N K;E�K$NWX=K;H�· GIZ R NWK;X"w K;L;ZAZ�V^Z R K ~ c C�N=O
Q K;Z-·&V6N=MhC�N K�G Q H�GUL$C�Z�K;H · GIZ R7~ ��Bh�5C�Q H o �`NWK;X�w�K;L;Z=GUE�K;cUr�[
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· R K$NWK N b GUX�C�Q V�Z R K$N&Q V6N=OPC�cUGFÂ$C�Z=GUV6Q^L;V6Q X�Z"C�Q�Z k�T ¸VU B CE P�R 0 n .4��; =< 1 5 t�» [
¾ QTX R V6N Z$��Z R K µ CFr�K;X�G C�QhC�w�w�NWV6C�L R Z�VDcUK$C�N=Q GgQ _ µ C$r�K;X=GgC�QhQ K;Z-·&V6N=M�X C�OTV6j�Q�Z=X@Z=V�X=K$C�NWL R GgQ _DY<V6N

Q K;Z-·&V6N=M y X=Z"N=j L;Z"j�N K R r�w�V�Z R K;X=K;XK·+GUZ RTR GU_ R NWK;cgC�Z=GUE�K+w V�X=Z=K$NWGUV6N@w�N V6q�C�q GUcUGIZ�GIK;XF[ d�C�Q�r Q V Q y�µ CFr�K;X�G C�Q
C�w�w�NWV C�L R K;X(j X=K�Z R K(X"C�OTKDq�C�X�GILDC�w�w�NWV6C�L R ��q�j Z+V6w Z=GgOTGXÂ;KDX�V6OTK�V�Z R K$N&OTK$C�X"j�NWK�V�Y R Va· ·&K;cUc�Z R K
X=Z"N�j L;Z"j�NWK�Å`Z=X^Z R K/H`C�Z"C [ ¾ Q _�K$Q K$N=C�c��o·&K�NWK�Y<K$N7Z=V�X�j L R O2K$C�X"j�NWK;X*C�X4Z;����������� � ���<�����
Z;[ ��K
NWK�Y<K$NzZ=VAC�Q�rTY<V6N=OTj cgC Y�V6N L;V6Ohw�j Z=GgQ _hZ R K NWK;cgC�Z�GIE�K w V�X=Z=K$NWGUV6N&w�NWV q�C�q GUcIGUZWr^V�Y CTQ K;Z-·{V N=M y X�Z"N=j L;Z"j�NWK
R r:w V�Z R K;X=GUX�C�X�C�W+�YX��
Z;�����SZ;�����"����� � ���<���.�F[

u R K µ C$r�K;X=GgC�Q�C�w�w�NWV6C�L R GUXhQ V�ZTV6Q cUr�C�Q�C�w�w�N V�i GgOhC�Z=GUV6Q Y<V6N+0 n (213.4�65 t q�j Z2C OTK;Z R V H�Y<V6N
cUK$C�N=Q GgQ _*Q K;Z-·&V6N=MPX=Z"N=j L;Z"j�N K�[&� R K$Q 13H 1Y# k �'·&KDcUK$C�N�Q*CPX=GgQ _�cUK2Q K;Z-·&V6N=MPX=Z"N�j L;Z"j�NWK

�
Z R KDd ~ º

n � ����� ����� � � �QZ��<�F�"������� t X=Z"N=j L;Z�j�NWKhV�YI%A[7� R K$Q 13H 1�� k ��·&KhcUK$C�N=Q�C L;V�cUcUK;L;Z=GUV6Q V�Y�Q K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK;X$[ ~ XW·&K(H�GUX=L$j X=X+GgQ^x K;L;Z=GUV6Q m � cUK$C�N=Q GgQ _ Q K;Z-·&V6N=M�X=Z�N=j L;Z"j�NWK(GUX�j X=K�Y j c��5q�K;L$C�j X=K2·&K(L$C�Q
X=V6O2K;Z=GgOTK;X+j X=K�X�Z"N=j L;Z"j�NWK Z=VDGgQ�Y<K$N L$C�j X"C�c
N K;c C�Z=GUV6Q X R Ggw X�GgQ7C�H�V6OhC�GgQ
��C�Q HhL;V6Q X�K�½:j K$Q�Z=cUr w�N K;H�GIL;Z
Z R K�K���K;L;Z=X+V�Y GgQ�Z=K$NWE�K$Q�Z=GUV6Q X$[

� Q K�V�Y Z R KTOTV�X=Z&L R C�cUcUK$Q _�GgQ _^Z"C�X"M�X+GgQ^H�K;X=GU_6Q GgQ _*C µ CFr�K;X=GgC�Q7cUK$C�N�Q G Q _*w�N V6L;K;H`j�NWK�GUX+GUH�K$Q�Z=G y
Y<r6GgQ _DL;cgC�X�X=K;X V�Y�K$C�X�r y Z=V y C�X=X=K;X=X GgQ�Y�V N=OhC�Z=GUE�K(w�NWGUV6NWX@Y<V6N L;V6OPw�j Z=GgQ _DZ R K+Z�K$N=OTX@V6QTZ R K N GI_ R Z y|R C�Q H y
X=GUH�K^V�Y 
K½�j�C�Z=GUV6Q k [ ¾ Q�Z R KmÅ
NWX�ZAw�C�NWZ�V�Y+Z R K^w�C�w�K$N n x K;L;Z=GUV6Q X À Z R NWV j _ R	��t ��·&KhK;i�w cUGIL$C�Z=K*C
X=K;ZzV�Y C�X�X"j�Ohw Z=GUV6Q X Y�V6N H�GUX=L$NWK;Z=K�Q K;Z-·{V N=M�X 7 Q K;Z�·&V6N�M�X L;V6Q�Z"C�GgQ GgQ _DV6Q cUrhH�GUX=L$NWK;Z�K�E�C�NWGgC�q cUK;X 7 Z R C�Z
cUK$C�H�XDZ�V^X"j L R C7L;c C�X=XDV�Y&GgQ�Y�V6N�OhC�Z=GUE�Khw�NWGUV6NWXF[ � j�NDC�X=X�j�Ohw Z=GUV6Q XDC�NWKhq�C�X�K;H�V6Q Z R V�X=K7OhC�H�Khq�r
f&V V6w�K$N C�Q H J K$NWX"M�V�E GUZ=X nWk$l�l k � k$l�l���t87 R K$NWK;GgQ^NWK�Y<K$N=NWK;H^Z�V2C�X f J 7 x�w GUK;_�K;c R C�cUZ=K$N(K;Z�C�c�[ nWk$l�l!À�t
C�Q H7BDCU·+GUH C�Q H\Á�C�j�NWGUZ�Â;K$Q nWkFl�l!À�t87 R K$N K;G Q7NWK�Y<K$N=NWK;H7Z=VAC�X{x BjÁ�f 7 C�Q H µ j�Q�Z=GgQ K nWk$l�l�k$t [ u R K;X=K
NWK;X=K$C�NWL R K$N X C�X=X"j�O2K;H � ���W� � ���<�F�^�.��
�� � �$��
��$�5�"�F�+· R GIL R X�C$r XTZ R C�ZTZ R K/w�C�N=C�OTK;Z�K$NWXhC�X=X=V L;GgC�Z=K;H
·+GUZ R K$C�L R Q V6H�KhGgQ/C µ CFr�K;X=GgC�Q/Q K;Z-·{V N=M C�NWKTG Q H�K$w K$Q H�K$Q�ZF� � ���W� � ���<�F� � ��
 ��
 ��������X���· R GUL R X"CFr6X
Z R C�Z GbY+C Q V H�K R C�X(Z R KDX"C�OTKAw�C�N K$Q�Z=X(GgQ Z�·&VhH�GUX=Z�G Q L;ZDQ K;Z-·&V6N=M�X$��Z R K$Q*Z R KAw�NWV6q�C�q GIcUGUZWr*H�K$Q X=GUZWr
Y j�Q L;Z=GUV6Q X@V�Y`Z R K&w�C�N=C�OTK;Z�K$NWX C�X=X=V L;G C�Z=K;Hj·+GUZ R Z R GUX@Q V6H�K+C�N K GUH�K$Q�Z�GIL$C�c�G QPq�V�Z R Q K;Z-·{V N=M�XF�$C�Q HTZ R K
���.���.� � 
 ���@�QZ�Z ��� � �<�����`�
· R GUL R X"CFr6XzZ R C�Z+C�cUc�Q K;Z-·{V N=MTw�C�N=C�OTK;Z�K$NWX R CFE�K�C�B�GgNWGUL R cIK;Z(H�GUX=Z"NWGgq�j Z=GUV6Q
[
��K*C�X�X"j�OTK*w�C�N=C�OTK;Z=K$NTGgQ H�K$w�K$Q H�K$Q L;K C�Q H w�C�N�C�OTK;Z=K$NTOTV H`j cgC�NWGUZWr��+q�j ZhGgQ X=Z=K$C�H V�Y C�H�V6w Z=GgQ _
Z R KTB�GgNWGUL R cUK;ZhC�X=X�j�Ohw Z=GUV6Q
�i·&KTG Q�Z"NWV H`j L;K C�Q/C�X�X"j�Ohw Z=GUV6Q L$C�cUcUK;H 
 � ��� 
 � � ����
^��� � ���F� 
 �$�`���$�f· R GUL R
X"CFr X+Z R C�Z+H`C�Z"CTX R V6j cUH�Q V�Z R K;cgw Z=VhH�GUX=L$N G O2G Q�C�Z=K Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK;X(Z R C�Z�N K$w�NWK;X=K$Q�Z+Z R KDX�C�OTK
C�X=X�K$NWZ=GUV6Q X7V�YDL;V6Q H�GUZ=GUV6Q�C�c�GgQ H�K$w�K$Q H�K$Q L;K [ � K�C�NW_ j K*Z R C�Z7Z R GUX*w�NWV6w K$NWZWreGUX*Q K;L;K;X=X"C�NWr�· R K$Q
cUK$C�N=Q GgQ _*C�L$C�j X�C�c µ CFr�K;X=GgC�Q*Q K;Z-·&V6N=M�X�C�Q H GUX�V�Y�Z�K$Q^NWK$C�X=V6Q�C�q cIK[· R K$Q cUK$C�N=Q GgQ _^L$C�j X"C�c µ CFr�K;X=GgC�Q
Q K;Z-·&V6N=M�X$[ ��K�Z R K$Q7X R Va· Z R C�Z+cUGgM�K;cUG R V6V H/K�½:j GUE�C�cUK$Q L;K��4· R K$Q7L;V6OTq GgQ K;H�· GIZ R w�C�N=C�OTK;Z�K$N&GgQ H�K y
w�K$Q H�K$Q L;K7C�Q H/X=K;E�K$N=C�c�·{K$C�M7L;V6Q H�GUZ=GUV6Q X$��GgOhw cUGUK;XDZ R KDB�GgNWGUL R cUK;ZTC�X=X"j�Ohw Z�GIV Q
[�p
j�NWZ R K$N=O2V6NWK��'·&K
X R Va· Z R C�Z(cUGgM�K;cUG R V V H K�½�j GIE�C�cUK$Q L;K^L;V6Q X=Z"N�C�GgQ X�Z R KhB�GgNWGUL R cUK;Z�H�GIX�Z"NWGgq�j Z=GUV6Q XTGgQ�X"j L R C\·+C$r Z R C�Z
Z R K;r^OhCFrhq�KDV q Z"C�GgQ K;H7Y N V6O Z R K j X�K$N
�aX+w�NWGUV6N+Q K;Z-·&V6N=M 7 C µ CFr�K;X�G C�Q Q K;Z-·&V6N=M�Y<V6NzZ R K�Q K;i6Z L$C�X=K
Z=V q KDX=K;K$Q 7 C�Q H C2X=GgQ _�cUKAK�½�j GUE�C�cUK$Q�Z�X"C�Ohw cUK�X=GXÂ;K2N K��`K;L;Z=GgQ _ Z R KTj X=K$N
�aX L;V6Q
Å`H�K$Q L;KTG Q R GUXDw�NWGUV6N
Q K;Z-·&V6N=M5[
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� j�N NWK;X"j cUZ R C�X�q�V�Z R Chw�V�X�GIZ�GIE�KAC�Q H/Q K;_6C�Z=GUE�KDC�X�w�K;L;Z$[ � Q Z R KDw�V�X=GUZ=GUE�KDX=GUH�K��f·&K�X R Va· Z R C�Z
w�C�N=C�OTK;Z=K$N GgQ H�K$w�K$Q H�K$Q L;K��
w�C�N=C�O2K;Z=K$N@OTV H`j c C�NWGUZ|r���C�Q HPcIGgM�K;cUG R V V6H K�½:j GUE�C�cIK$Q L;K�cUK$C�H7Z=VDC(X=GgOhw cUK
C�w�w�NWV C�L R Y<V6NDC�X�X=K;X=X=GgQ _�w�NWGUV6NWXTZ R C�ZhNWK�½�j GgNWK;XhZ R K^j X=K$N�Z=V/C�X=X=K;X=XTV6Q cUr�V Q K^K�½:j GUE�C�cIK$Q�ZhX"C�Ohw cUK
X=GXÂ;K�Y�V N+Z R K�K$Q�Z�G N KAH�V OhC�GgQ
[ � Q*Z R KAQ K;_6C�Z�GIE�KDX=GUH�K���Z R KAC�w�w�NWV C�L R GUX�X=V6OTK;Z=GgOTK;X(Z=V V X�G OPw cIK

�
C

j X=K$N�OhCFr R CFE�KhOTV6N KAM Q V�· cIK;H�_�K2C�q�V6j Z�V6Q Khw�C�N Z�V�Y{C7H�V OhC�GgQ Z R C�Q/C�Q V�Z R K$N [�� K2C�NW_6j KTZ R C�Z
Z R KhC�X=X�j�Ohw Z=GUV6Q X�V�Y{w�C�N�C�OTK;Z=K$N(GgQ H�K$w�K$Q H�K$Q L;K*C�Q H�cUGgM�K;cUG R V6V HeK�½�j GIE�C�cUK$Q L;K C�NWKTX=V6OTK;Z=GgOTK;X�Z�V6V
X=Z"N V6Q _`��C�Q H^X"j _�_�K;X=Z�C�Y N=C�OTK�·&V6N�M�Y<V6N+N K;c C�i6GgQ _7Z R K;X=KAC�X=X"j�Ohw Z=GUV6Q XF[

~ OTV6NWK(X=Z"N=C�GI_ R ZWY<V6N-·+C�N HhZ"C�X"M2G Q7cUK$C�N�Q G Q _ µ CFr�K;X=GgC�Q^Q K;Z-·&V6N=M�X GUX�j X=GgQ _ CT_�GIE�K$Q7G Q�Y<V6N=OPC�Z=GUE�K
w�NWGUV6NPZ=V�L;V6OPw�j Z=K'0 n .4��; =< 1 5 t n G<[aK�[g�&C µ CFr�K;X=GgC�Q X=L;V NWGgQ _ OTK;Z�NWGUL t C�Q H 0 n (S13.���; =< �65 t [e� R K$Q
H`C�Z"C�q�C�X=K;X C�NWK&L;V6OPw cIK;Z�K 7 Z R C�Z GUX$�
· R K$QTZ R K$N K+GUX{Q VDOTGUX=X=GgQ _TH`C�Z"C 7 Z R K;X=K&Z=K$N=OTX@L$C�Qhq�K+H�K$N GIE�K;H
GgQeL;cUV�X=K;H Y<V6N=O^[ � Z R K$N-· GIX�K��b·{K;cUc y M Q V�·(Q X�Z"C�Z=GUX=Z=GUL$C�c(C�w�w�NWV�i6GgOhC�Z=GUV6Q X OhCFreq�K�j X�K;H�[ ¾ Q Z R GUX
w�C�w K$N;��·{KPL;V6Q X=GUH�K$N�L;V6Ohw cUK;Z=K^H`C�Z"C�q�C�X=K;X�V6Q cUr�� C�Q H H�K$NWGUE�K L;cUV�X�K;H y Y�V6N�O K;i�w�NWK;X=X�GIV Q XDY<V6N Z R K;X=K
Z=K$N=O2X$[ ~ N K;X"j cUZDGUXDC7cUG M�K;cIG R V V6H y K�½�j GgE�C�cUK$Q�Z µ C$r�K;X=GgC�Q X=L;V6NWGgQ _*OTK;Z"N GIL���· R GUL R ·{KTL$C�cUc@Z R K µ B�K
OTK;Z"N GIL�[(u R GUXDOTK;Z"NWGUL�GIX�Z�V q�KTL;V6Q�Z"N=C�X�Z=K;H�·+GUZ R Z R KAO2K;Z"NWGUL;X�V�Y{f+J C�Q H µ j�Q�Z=GgQ K[· R GUL R H�V^Q V�Z
OhC�M�KDj X=K�V�Y Chw�N GIV N+Q K;Z-·{V N=M`��C�Q H^Z�VAZ R KAOTK;Z"N GIL;X V�Y f+J C�Q H�x BjÁvf · R GUL R H�V Q V�Z&X"C�Z�GIX Y�r7Z R K
w�NWV6w K$NWZWr V�Y cUGgM�K;cUG R V6V H�K�½�j GIE�C�cUK$Q L;K�[

¾ Q Z R KTX=K;L;V6Q H�w�C�NWZ(V�Y Z R Khw�C�w K$N n x K;L;Z=GUV6Q � t �f·&KAK;i�C�OTGgQ KhOTK;Z R V H�X(Y<V6NbÅ
Q H�GgQ _/Q K;Z�·&V6N�M�X
·+GUZ R�R GI_ R X�L;V6NWK;X$[ u R K{OTK;Z R V6H�X�L$C�QDq�K+j X=K;HJ·+GUZ R C�Q�r(X=L;V6NWGgQ _�OTK;Z"NWGUL�[ ��KzH�K;X=L$NWGgq�K+w�V�cIr�Q V6OTGgC�c
C�cU_�V6N GIZ R OTX@Y<V6N�Å
Q H�GgQ _TZ R K R GU_ R K;X=Z y X�L;V6NWGgQ _hQ K;Z�·&V6N�M�X@GgQPZ R K+X"w K;L;G C�c
L$C�X=K)· R K$NWK K;E�K$NWrhQ V6H�K R C�X
C�Z�O2V�X=Z&V6Q KAw�C�NWK$Q�ZF[ ¾ Q*C�H�H�GUZ=GUV6Q
�f·&K�H�K;X=L$NWGgq�KTcUV L$C�c y X=K$C�NWL R C�Q H*C�Q�Q K$C�cUGgQ _*C�cU_�V6NWGUZ R O2X&Y�V N&Z R K
_�K$Q K$N=C�c�L$C�X=K��'· R GIL R GUX�M Q Va·�Q7Z=V q K��oº y|R C�N H�[

p@GgQ�C�cUcUr��zG Q x K;L;Z=GUV6Q X � C�Q H l ��·&K H�K;X�L$NWGgq�K*C/OTK;Z R V H�V�cUV�_�r/Y<V6N K;E�C�cgj�C�Z=GgQ _�cUK$C�N�Q G Q _ C�cU_�V y
NWGUZ R OTXF[@��KDj X=K�Z R GUX�OTK;Z R V H�V�cUV�_�r^Z=VTL;V6OPw�C�NWK�E�C�NWGUV6j X�X�L;V6NWGgQ _ OTK;Z"N GIL;X�C�Q H^X=K$C�NWL R O2K;Z R V6H�XF[

� K Q V�Z=KhZ R C�ZDX=K;E�K$N=C�c NWK;X=K$C�NWL R K$N X n K�[a_5[g��BDCU·+GUH�C�Q H�Á�C�j�N GIZ�Â;K$Q
� kFl�l!À � C�Q H�d�C�H�GU_6C�Q�C�Q H
o CFY<K$NWZWr�� kFl�l�m6t�R CFE�KhH�K;E�K;cIV w�K;H OTK;Z R V H�X�Y<V6N(cUK$C�N=Q GgQ _�j�Q H�GgNWK;L;Z�K;H Q K;Z�·&V6N�M^X=Z"N�j L;Z"j�NWK;XAC�X�H�K y
X=L$NWGgq K;H GgQ n K�[a_`[ t ÁvC�j�NWGUZ�Â;K$Q nWkFl�����t [ ¾ Q Z R GIX/w�C�w�K$N �)·&K/L;V6Q L;K$Q�Z�N=C�Z=K/V6Q cUK$C�N=Q GgQ _ H�GgNWK;L;Z�K;H
OTV H�K;cUX$��q�K;L$C�j X=Ko·&K+L$C�QTX�V6OTK;Z=GgOTK;X&j X=K+Z R K$O Z=VDGgQ�Y<K$N@L$C�j X"C�c
NWK;cgC�Z=GUV6Q X R G w XF�`C�Q H q K;L$C�j X=K�OTV�X=Z
j X=K$NWX�Å
Q H*Z R K$O K$C�X=GUK$N+Z=VPG Q�Z=K$N=w�N K;Z$[

� ���)³��
	�¯t°�²[­j±

¾ QPZ R GUX X�K;L;Z=GUV6Q
�
·{K G Q�Z"NWV H`j L;K�Q V�Z"C�Z=GUV6QTC�Q H7q�C�L M�_6NWV j�Q H OhC�Z=K$N G C�c`Z R C�ZK·&K�Q K;K;H2Y�V6N V6j�N@H�GUX=L$j X y
X=GUV6Q
�5GgQ L;c j H�GgQ _�CPH�K;X=L$NWGgw Z=GUV6Q V�Y µ CFr�K;X=GgC�Q*Q K;Z-·&V6N=M�X$� K;i L R C�Q _�K$C�q GUcIGUZWr�� OTj cUZ=GgQ V6OTGgC�c X"C�OPw cIGgQ _`�
C�Q H Z R KDB�GgNWGUL R cIK;Z�H�GUX=Z�NWGgq�j Z=GUV6Q
[ ~ X"j�OhOhC�N r V�Y V j�N+Q V�Z"C�Z�GIV Q^GUX�_�GIE�K$Q�C�Y�Z=K$N Z R K ~ w�w�K$Q H�GUi/V6Q
w�C�_�K s
À [

u R NWV6j _ R V6j Z Z R GUX�H�GUX=L$j X=X�GIV Q
�4·&KDL;V6Q X�GIH�K$N(CPH�V6OhC�GgQ`% V�Y�� H�GIX�L$NWK;Z=KTE�C�N G C�q cIK;X9� � �������	��� � [
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��K/j X=K/cIVa·&K$N y L$C�X�K*cUK;Z=Z=K$NWX7Z=V�N K�Y�K$NPZ=V E�C�NWGgC�q cUK;X*C�Q H j�w�w�K$N y L$C�X=K�cUK;Z=Z=K$NWX7Z=V�N K�Y�K$NPZ=V X=K;Z=XhV�Y
E�C�NWGgC�q cUK;X$[ ��K�·(NWGUZ=K�� � #��eZ�V�H�K$Q V�Z=K^Z R C�ZhE�C�N G C�q cIK � � GUX7G Q X=Z�C�Z=K��
[ � R K$Q�·&K^V6q X�K$NWE�K
Z R K X=Z"C�Z=KPY<V6NTK;E�K$NWr E�C�NWGgC�q cUK�GgQ9X=K;Z��e�K·&K^L$C�cUc(Z R GUX X�K;ZhV�Y�V6q X=K$NWE�C�Z=GUV6Q X^C�Q �.�"Z��<���`���TV�Y����
C�Q H ·{K�·(NWGUZ=K�� #
	��� C�X C/X R V NWZ R C�Q H Y<V6NTZ R K^V q X=K$NWE�C�Z=GUV6Q X2� � #
� � ��� ��� �e[ u R K��
�����\�
Z � �����DV�Y9% GUXAZ R K X=K;ZTV�Y�C�cUc{GgQ X=Z�C�Q L;K;XTV�Y9%A[ ��K^j X=K'0 n � # 	���$1 � # 	���+�K5 t Z=V/H�K$Q V�Z=K7Z R K
w�NWV6q�C�q GIcUGUZWr�Z R C�Z�� # 	��� _�GUE�K$Q�� # 	��� Y<V6N�C^w K$NWX=V6Q%· GIZ R L$j�N=NWK$Q�ZDX=Z�C�Z=KTV�Y{GgQ�Y<V6N=OhC�Z=GUV6Q45`[
��KDj X=K+0 n � 1 � �K5 t Z=VTH�K$Q V�Z=K�Z R K�X=K;Z V�Y w�NWV6q�C�q GIcUGUZ=GUK;X(Y<V6N&C�cUc w�V�X�X=Ggq cIK�V6q X=K$NWE�C�Z=GUV6Q X+V�Y��e��_�GIE�K$Q
C�cUc w�V�X=X=Ggq cUK^V6q X=K$NWE�C�Z=GUV6Q X�V�Y�� [Tu R K��
�����\� � � ���=��� � 
 ����X 
�� Z��<����� � �<�����^V�E�K$N % GIX�Z R K w�NWV q�C�q GUcIGUZWr
H�GUX=Z"NWGgq�j Z=GUV6Q V�E�K$NzZ R Kb¼WV�GgQ�Z(X"w�C�L;K�V�Y %T[

~ µ CFr�K;X�G C�Q�Q K;Z-·&V6N=M Y<V6N H�V6OhC�GgQ % N K$w�NWK;X=K$Q�Z=XhCm¼WV�GgQ�Z2w�N V6q�C�q GUcUGIZWreH�GUX=Z"N G q�j Z�GIV QeV�E�K$N %T[
u R K N K$w�NWK;X=K$Q�Z"C�Z=GUV6Q L;V6Q X=GUX=Z�X�V�Y C7X=K;Z�V�Y 
 �$��� 
 L;V6Q H�GUZ=GUV6Q�C�c H�GUX=Z"NWGgq�j Z=GUV6Q XTL;V6OTq GgQ K;H ·+GUZ R C7X=K;Z
V�Y@L;V6Q H�GUZ=GUV6Q�C�c�GgQ H�K$w K$Q H�K$Q L$K C�X�X=K$NWZ=GUV6Q X+Z R C�Z+C�cUcIVa· j X+Z=VTL;V6Q X=Z�N=j L;Z�CT_�cUV6q�C�c'¼|V�G Q�Z�w�NWV q�C�q GUcIGUZWr
H�GUX=Z"NWGgq�j Z=GUV6Q Y NWV6O Z R K�cUV L$C�c H�GUX=Z�NWGgq�j Z=GUV6Q X$[ ¾ Q*w�C�NWZ=GUL$j cgC�N;�`q�r Z R K�L R C�GgQ N=j cUKDV�Y w�NWV6q�C�q GUcUGUZWr���·&K
R CFE�K

0 n �����������6���"� 1 5 t #
�
�
��� �

0 n � � 13�����������6��� �! ���65 t n<��t

p`V NhK$C�L R E�C�N G C�q cIK � � �+cUK;Z#" ��$ ��� �
�������	��� �! �
! q K�C X=K;Z V�YDE�C�NWGgC�q cUK;X Z R C�Z^NWK$Q H�K$NWX�� � C�Q H
����������������� �! �
!�L;V6Q H�GUZ=GUV6Q�C�cUcUr/G Q H�K$w K$Q H�K$Q�ZF[+u R C�Z+GUX$�

0 n � � 13� ��������� ��� �! ���65 t # 0 n � � 1%" � �65 t n_À�t

~ W+�YX�� Z �����'&W�`���������	� Z��<� � ��� � �W��;,<7K$Q L;V H�K;X*Z R K�C�X=X�K$NWZ=GUV6Q X7V�YAL;V6Q H�GUZ=GUV6Q�C�c�G Q H�K$w K$Q H�K$Q L;KeGgQ

K½�j�C�Z=GUV6Q X À [ ��C�OTK;cUr�� ;,<7GUX�C H�GgNWK;L;Z=K;H C�L;r L;cUGUL�_6N�C�w R X"j L R Z R C�Z nWkFt K$C�L R E�C�N G C�q cIK G Q %
L;V6N=N K;X"w�V6Q H�X�Z�V*C Q V H�KhGgQ ;,<$��C�Q H n<��t Z R Khw�C�N K$Q�Z=X�V�Y Z R KhQ V6H�KhL;V N=NWK;X"w V6Q H�GgQ _*Z=VS� � C�NWKTZ R K
Q V H�K;X�L;V6N=NWK;X"w V6Q H�GgQ _*Z=V^Z R KAE�C�NWGgC�q cUK;XDGgQ(" � [ n_¾ Q Z R GUXDw�C�w K$N;�4·&KTj X=K>� � Z=V^NWK�Y�K$N(Z�V q V�Z R Z R K
E�C�NWGgC�q cUK C�Q H*GUZ=X(L;V6N=N K;X"w�V6Q H�GgQ _/Q V6H�KTGgQ/Ch_6N�C�w R [ t7~ W+�YX��
Z;�.���'&|�5����������� � �6������� � 
 ����X'Z;���G;�)TGIX
Z R K7L;V�cUcUK;L;Z=GUV6QeV�Y+cUV L$C�c+H�GUX=Z"NWGgq�j Z=GUV6Q X 0 n � � 1%" � �K5 t Y�V6N�K$C�L R Q V6H�K7GgQ Z R K H�V OhC�GgQ
[(* W+�YX��
Z;�.���
�`������������]���� % � Z ���6� � ���.� n ;,<
��;+) t-, f&V OAq GgQ GgQ _'
K½�j�C�Z=GUV6Q X � C�Q H À �
·{K X=K;K+Z R C�Z C�Q�r µ CFr�K;X=GgC�Q
Q K;Z-·&V6N=M�Y<V6N,% j�Q GF½�j K;cUr*H�K;Z=K$N�OTGgQ K;X Co¼WV�GgQ�Z�w�NWV6q�C�q GUcUGUZWr*H�GUX=Z"NWGgq�j Z=GUV6Q Y<V6N %A[ u R C�Z+GUX$�

0 n ��������������� � 1 5 t #
�
�
��� �

0 n � � 1%" � �K5 t n�m6t

� R K$QeC E�C�N G C�q cIK R C�X7V6Q cUreZ�·&V/X=Z"C�Z=K;X$�K·&K^X"CFr Z R C�ZhGUZ7GIX^q GgQ�C�NWr�[ ~ µ C$r�K;X=GgC�QeQ K;Z-·{V N=M
Y<V6N(Z R NWK;Khq GgQ�C�NWr/E�C�NWGgC�q cUK;X-�������/.���C�Q H �10AGUX�X R Va·�Q/GgQ/p@GU_6j�NWK � [T��KTX=K;KPZ R C�Z2")� #43 �5"6.I#
������! �
C�Q H�"70 # ���/.
!6[+f V6Q X=K�½�j K$Q�Z=cUr��5Z R GUX Q K;Z-·&V6N=M7NWK$w�NWK;X�K$Q�Z=X(Z R K�L;V6Q H�GUZ=GUV6Q�C�c y GgQ H�K$w�K�Q H�K$Q L;K
C�X=X�K$NWZ=GUV6Q 0 n �10 1J� �����/.
�65 t # 0 n �'0Y13�8.Q�K5 t [

¾ Z�L$C�Q R C�w�w�K$Q Z R C�Z(Z�·&V µ C$r�K;X=GgC�Q y Q K;Z-·{V N=M7X=Z"N=j L;Z�j�NWK;X N K$w�NWK;X=K$Q�Z�Z R KTX"C�OTKTL;V6Q X=Z�N=C�GgQ�Z�X�V�Y
L;V6Q H�GUZ=GUV6Q�C�c GgQ H�K$w�K$Q H�K$Q L;K 7 Z R C�Z GUX$�FK;E�K$NWrb¼WV�GgQ�Z w�NWV6q�C�q GUcUGUZWrDH�GUX=Z"NWGgq�j Z=GUV6Q�K$Q L;V H�K;Hhq�r(V6Q K X�Z"N=j L y
Z"j�NWKzL$C�QDq K K$Q L;V H�K;Hhq�r�Z R KzV�Z R K$N;��C�Q H�E6GUL;K&E�K$NWX"C [ ¾ Q Z R GUX L$C�X=K���Z R K Z-·&V+Q K;Z-·{V N=M+X�Z"N=j L;Z"j�NWK;X C�NWK
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x1

x2

x3

p x( 1 = present, ) = 0.6x

p x x

p x x
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2 1

2 1

= =

= =

present| present, ) = 0.8

present| absent, ) = 0.3

x

x

p x x

p x x
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(
3 2

3 2

= =

= =

present| present, ) = 0.9

present| absent, ) = 0.15
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p@GU_6j�NWK �
�
~ µ CFr�K;X=GgC�Q Q K;Z�·&V6N�M Y�V N�Z R NWK;K*q GgQ�C�N r�E�C�NWGgC�q cUK;X n Z"C�M�K$Q Y NWV6O f+J t [ u R K*Q K;Z-·{V N=M

NWK$w�NWK;X�K$Q�Z=XvZ R K C�X=X=K$N Z=GUV6Q(Z R C�Z ��� C�Q H9�'0 C�NWK@L;V6Q H�GUZ=GUV6Q�C�cUcUrDGgQ H�K$w�K$Q H�K$Q�Z _�GIE�K$Q9�8.F[�
 C�L R E�C�NWGgC�q cUK
R C�X+X�Z"C�Z=K;X �"C�q X�K$Q�Z	�7C�Q H �"w�NWK;X=K$Q�Z$[3�

X"C�GUH�Z�V*q�K*��� � ���F� 
 �$� ��¸ Ã@K$N=OPChC�Q H�º K$C�NWc<� kFl�l�}:» [�p`V6N(K;i�C�Ohw cUK���Z R KAX�Z"N=j L;Z"j�NWK;X9��� � �/. � �'0
C�Q H � ��� �/.�� �10Aq�V�Z R NWK$w�NWK;X=K$Q�Z�Z R KhC�X=X=K$N Z=GUV6Q Z R C�ZI� � C�Q H �10hC�NWKDL;V Q H�GIZ�GIV Q�C�cUcIr GgQ H�K$w�K$Q y
H�K$Q�ZD_�GUE�K$Q �8.�� C�Q H�C�NWKPK�½:j GUE�C�cIK$Q�Z$[ ¾ Q/X�V6OTKhV�Y+Z R KPZ=K;L R Q GUL$C�c&H�GUX=L$j X=X�GIV Q XhGgQ�Z R GUXTw�C�w�K$N;��·&K
X R C�cUc�NWK�½�j GgNWK�Z R K+Y<V�cUcUV�· G Q _TL R C�N=C�L;Z�K$NWGXÂ$C�Z=GUV6QTV�Y K�½:j GUE�C�cIK$Q�Z�Q K;Z-·&V6N=M�X$��w�NWV�E�K;HhGgQ7Z R K ~ w�w K$Q H�GIi
[
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 ��� ; < .
" ,$# ] � �&% � Z9��� �A�5� �Q�@���W�$�������A�W���$�$��Z;� 
h������� �A� � ���W�$� � �`�����������$Z
�<� � ��� � �W�;� ��� �$�>� ����
 %

�6� �$�:���6� Z;� � � � ���W�F�\��ZD��� �	� ���*�`���������	�'Z
�<� � ��� � �W�
Z�� �@����� ��� �h� ���"� � �<� ��� ���6�Y���e� ZA� 
 Z
�^�
� ���W�$� ���6] % ���S; <K�

~ H`N=CU·�q�C�L;MTV�Y µ CFr�K;X=GgC�Q7Q K;Z-·{V N=M�X+C�X&H�K�Å
Q K;H GIX&Z R C�Z Q K;Z-·&V6N=M2X=Z"N=j L;Z"j�N K�H�K$w K$Q H�X�V6QPE�C�NWG y
C�q cUK*V NWH�K$N;[ ¾ Y Z R K^V6NWH�K$N�GUXhL R V�X=K$Q L$C�NWK;cUK;X=X=cUr��&Z R K*N K;X"j cUZ=GgQ _ Q K;Z-·&V6N=M/X�Z"N=j L;Z"j�NWK^OhCFr/Y C�GUc+Z=V
NWK;E�K$C�c OhC�Q�r^L;V6Q H�GUZ=GUV6Q�C�c GgQ H�K$w�K$Q H�K$Q L;GUK$XTGgQ/Z R K�H�V6OhC�GgQ
[�p5V6NWZ"j�Q�C�Z=K;cUr��
G Q w�N=C�L;Z=GUL;K�� µ CFr�K;X=GgC�Q
Q K;Z-·&V6N=M�X�C�NWKTZWr:w GUL$C�cUcUr/L;V6Q X=Z"N�j L;Z=K;H�j X=GgQ _/Q V�Z=GUV6Q X(V�Y L$C�j X=KhC�Q H/K���K;L;Z$[2Á
V V�X=K;cUr*X"w K$C�M�G Q _5��Z=V
L;V6Q X=Z�N=j L;ZhC µ CFr�K;X=GgC�Q Q K;Z�·&V6N�M^Y<V6N�C*_�GIE�K$Q�X=K;ZTV�Y(E�C�NWGgC�q cUK;X$� ·{K7H`N=CU· C�NWL;X�Y NWV O L$C�j X=K7E�C�NWG y
C�q cUK;XTZ=V*Z R K;G N GgOhOTK;H�GgC�Z=K^K���K;L;Z=X$[Pp`V6N K;i:C�Ohw cUK��+·&Km·&V6j cUH V6q Z"C�GgQ Z R K Q K;Z-·&V6N=M X=Z"N=j L;Z"j�N KhGgQ
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p@GU_6j�NWK À
�
~ µ CFr�K;X=GgC�Q Q K;Z�·&V6N�MhX R Va·+GgQ _^Z R K�L;V6Q H�GUZ=GUV6Q�C�c y GgQ H�K$w5K$Q H`K$Q L;K*C�X=X�K$NWZ=GUV6Q X�C�X=X=V L;GgC�Z=K;H

·+GUZ R CAOTj cUZ=GgQ V6OTGgC�c X"C�OPw cIK�[

p@GU_6j�NWK � GbYK·&K�q�K;cUGUK;E�K;H/Z R C�Z��8. GUX{Z R K�G OPOTK;H�GgC�Z=K�L$C�j X"C�c`K���K;L;Z&V�YD� �&C�Q H2�10�GUX+Z R K�GgOhOTK;H�GgC�Z�K
L$C�j X"C�c�K���K;L;Z�V�Y �8.�[ ¾ Q*C�cgOTV�X=Z C�cIc L$C�X=K;XF��L;V6Q X=Z"N�j L;Z=GgQ _ C µ C$r�K;X=GgC�Q*Q K;Z-·&V6N=MPGgQ^Z R GUX2·+CFrhr6GUK;cUH�X
C µ CFr�K;X=GgC�Q^Q K;Z-·&V6N=MTZ R C�Z&GIX(L;V6Q X=GUX=Z�K$Q�Z)· GIZ R Z R K(Y<V6N=OhC�c
H�K�Å
Q GUZ=GUV6Q
[ ¾ Q x K;L;Z=GUV6Q m ·{KDN K;Z"j�N=Q7Z=V
Z R GUX(GIX�X"j K�[

� Va·D��cUK;ZTj XAL;V Q X=GUH�K$NDK;i L R C�Q _�K$C�q GUcUGUZ|reC�Q HeN=C�Q H�V6O X"C�Ohw cUGgQ _`[^d/V�X�Z�V�Y+Z R KhL;V6Q L;K$w Z=X[·&K
H�GUX=L$j X=X+L$C�Q^q�K(Y<V6j�Q H GgQ^] V6V H n k$l ��s�t C�Q H7B�K$]DNWV V�Z n k$l � }�t [ ]�GUE�K$Q^C�H�GUX=L$NWK;Z�K�E�C�NWGgC�q cUK % ·+GUZ R
� X�Z"C�Z=K;X$��L;V Q X=GUH�K$N+C�Å
Q GIZ�K�X=K�½�j K$Q L;K�V�Y V q X=K$NWE�C�Z=GUV6Q X % ��������� � % * V�Y Z R GIX E�C�NWGgC�q cUK�[@� K�L$C�QPZ R GgQ�M
V�Y�Z R GUX X�K�½:j K$Q L;K/C�X C/H`C�Z�C�q�C�X=K�. Y�V NTZ R K^V6Q K y E�C�NWGgC�q cUK�H�V6OhC�G Q % # � % !6[ u R GUX7X=K�½�j K$Q L;K
GUXhX"C�GUH Z=V�q�K�� ���;�6�����6����� 
 �TG YDC/X=K�½�j K$Q L;K*V6q Z�C�GgQ K;H q�r GgQ�Z=K$N L R C�Q _�G Q _eC�Q�r�Z-·&V�V q X=K$NWE�C�Z=GUV6Q X
GgQ/Z R KTX=K�½�j K$Q L;K R C�X�Z R KTX"C�OTKAw�NWV q�C�q GUcIGUZWr�C�X�Z R KTV6NWGU_�GgQ�C�c@X�K�½:j K$Q L;K�[ o V6j _ R cUr/X"w K$C�M�GgQ _`�vZ R K
C�X=X�j�Ohw Z=GUV6Q7Z R C�Z(CTX=K�½�j K$Q L;KDGUX+K;i L R C�Q _�K$C�q cUKAGUX�C�Q^C�X=X=K$NWZ�GIV Q7Z R C�Z+Z R KDw�N V6L;K;X=X n K;X t _�K$Q K$N�C�Z=GgQ _
Z R K�H`C�Z�CTH�V Q V�Z+L R C�Q _�K�GgQ Z=GgOTK�[

] GUE�K$QhC�QTK;i L R C�Q _�K$C�q cUK�X=K�½�j K$Q L;K�� B�K+p@GgQ K;Z=Z=G n k$l!À � t X R V�·&K;HTZ R C�ZzZ R K$NWK+K;i GUX=Z=X+w�C�N=C�OTK;Z=K$NWX
��� # ��� � � �Q�������6��� � ��� !DX"j L R Z R C�Z

� � �
	 � } �5� # k ������� � � �
�?
	 � �

� � ��	 # k n<s�t

0 n %�� # �a1 % � �������6� %
�  � � � � �65 t #�� � ��	 n ��t

u R C�Z@GUX$� Z R K(w�C�N=C�OTK;Z�K$NWX � � N K$Q H�K$N Z R K+GgQ H�GIE GUH`j�C�c�V6q X�K$NWE�C�Z�GIV Q X{GgQTZ R K+X=K�½�j K$Q L;K�L;V6Q H�GUZ=GUV6Q�C�cUcUr
GgQ H�K$w�K$Q H�K$Q�Z$��C�Q H^Z R KDw�N V6q�C�q GUcUGIZWr^Z R C�Z�C�Q�rh_�GUE�K$Q^V q X=K$NWE�C�Z=GUV6Q\·+GUcUc q K�G Q X=Z"C�Z�K��7GUX�¼ j X=Z�� � ��	 [
u R K L;V6Q H�GUZ=GUV6Q�C�c(G Q H�K$w K$Q H�K$Q L;K C�X=X=K$NWZ=GUV6Q n 
K½�j�C�Z=GUV6Q ��t OhCFr q K�NWK$w�N K;X=K$Q�Z�K;H C�X^C µ CFr�K;X=GgC�Q
Q K;Z-·&V6N=M5�
C�X�X R V�·(Q*GgQ p@GU_6j�NWK À [ µ r*Z R KTX=Z"N V6Q _ cgCU· V�Y&c C�NW_�KhQ6j�OTq K$NWX n K�[\_`[g�5B�K$]DNWV V�Z$� kFl � } �
w
[ ��}!À�t ��·&K OPC$reZ R G Q�M V�Y�� � ��	 C�X^Z R K�cUV6Q _ y N=j�Q Y N=C�L;Z=GUV6Q V�YTV6q X=K$NWE�C�Z=GUV6Q X�· R K$NWK % # �
�
C�cUZ R V6j _ R Z R K$NWK*C�NWK^V�Z R K$N�G Q�Z=K$N=w�N K;Z"C�Z=GUV6Q X�¸ J+Va·+C�NWH�� k$l����:» [ ~ cIX�V�Q V�Z=K^Z R C�ZAK$C�L R w�C�N�C�OTK;Z=K$N
� � �
	 GIX�w�V�X=GUZ=GUE�K n G<[aK�[ �6_ NWK$C�Z=K$N&Z R C�Q\Â;K$NWV t [

~ X=K�½�j K$Q L;KDZ R C�Z{X�C�Z=GUX-Å`K;X+Z R K;X�K�L;V6Q H�GUZ=GUV6Q X�GUX�Chw�C�NWZ�GIL$j cgC�N Z|r�w�K�V�Y N=C�Q H�V6O X"C�OPw cIKDM Q Va·�Q
C�X C�Q � & 
�� � �$�"Z �����5� 
�����
 �<�.� � � �.� 
 Z;� � � 
 �,�@� ��� � ���|� � ���<�$��Z � � ¸b] V6V H�� k$l ��s:» [v� R K$Q � # � ��Z R K
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X=K�½�j K$Q L;K�GUX&X"C�GUH7Z=VAq K C � �.� � � �.� 
 Z;� � � 
 �$[ � Q K(K;i:C�Ohw cUK�V�Y�CDq GgQ V6OTGgC�c
X"C�Ohw cUK�GUX&Z R K+V6j Z�L;V6OTK
V�Y+NWK$w�K$C�Z�K;H	�`Ggw XTV�Y C Z R j�OAq Z�C�L M5[ ¾ Y)·&KhM6Q K�· Z R KhcUV6Q _ y N�j�Q/Y N=C�L;Z=GUV6Q V�Y$� R K$C�H�X	� n w V�GgQ�ZTj�w t
Y<V6NTC/_�GUE�K$Q Z R j�OTq Z"C�L;M`� Z R K$Q9Z R K V j Z=L;V6OTK^V�Y(K$C�L R �`Ggw ·{V j cIH q K^GgQ H�K$w�K$Q H�K$Q�Z*V�Y�Z R K*NWK;X=Z$�
C�Q H�·&V6j cUH R CFE�KDCTw�NWV6q�C�q GUcUGUZWr^V�Y R K$C�H�X+K�½:j�C�c
Z�VhZ R GUX&Y N=C�L;Z=GUV6Q
[ ~ Q7K;i�C�Ohw cUK�V�Y CAOTj cUZ=GgQ V6OTGgC�c
X"C�OPw cIK/GUX7Z R K/V6j Z=L;V6OTK V�YDNWK$w�K$C�Z�K;H N V�cUcIX^V�YAC�OTj cUZ=G y X=GUH�K;H H�GUK�[ ~ X\·&K*X R C�cUc(X=K;K��+cUK$C�N�Q G Q _
µ CFr�K;X=GgC�Q/Q K;Z-·{V N=M�X Y<V6N(H�GUX=L$NWK;Z=KhH�V OhC�GgQ X�K;X=X=K$Q�Z=GgC�cUcUr�NWK;H`j L;K;X�Z=V^Z R Khw�NWV q cIK$O V�Y{cUK$C�N�Q G Q _ Z R K
w�C�N=C�OTK;Z=K$NWX&V�Y CTH�GUK R CFE G Q _^OhC�Q�rhX=GUH�K;X$[

~ X ��� GUX C X=K;ZhV�Y�L;V Q�Z=GgQ j V6j XTE�C�N G C�q cIK;XF�&GIZ R C�X7C�w�N V6q�C�q GUcUGIZWr H�K$Q X=GUZWr���· R GUL R ·&K7H�K$Q V�Z=K
� n � � 1 5 t [@u R NWV6j _ R V6j Z@Z R GUX+w�C�w�K$N;�
·&K�j X=K � n6F 1 5 t Z=V�H�K$Q V�Z=K�C�w�NWV6q�C�q GIcUGUZWr H�K$Q X�GIZWr�Y<V6N C(L;V6Q�Z=GgQ j y
V6j XzE�C�NWGgC�q cUK(V6N X=K;Z@V�Y
L;V6Q�Z=GgQ6j V6j XzE�C�N G C�q cIK;XF[{] GIE�K$Q � n � � 1 5 t �a·&K{L$C�QTH�K;Z=K$N=OTGgQ K(Z R K�w�NWV q�C�q GUcIGUZWr
Z R C�Z % # �7GgQ^Z R KAQ K;i Z+V6q X=K$NWE�C�Z=GUV6Q
[ ¾ Q*w�C�N Z=GUL$j c C�N;�`q�r Z R KTN=j cUK;X�V�Y w�NWV6q�C�q GUcUGUZWr�·&K R CFE�K

0 n % # �a1 5 t #�� 0 n % # �a1 ��� �K5 t � n ��� 1 5 t�� ���
f&V6Q X�K�½:j K$Q�Z=cUr��
q�r7L;V6Q H�GUZ=GUV6Q À C�q�V�E�K��'·&K(V6q Z"C�GgQ

0 n % # �a1 5 t #�� � � ��	 � n ��� 1 5 t�� ��� n � t

· R GUL R GUX�Z R KDOTK$C�Q7V6N&K;i�w�K;L;Z�C�Z=GUV6Q^V�Y � � ��	 ·+GUZ R NWK;X"w K;L;Z�Z�V � n � � 1 5 t � H�K$Q V�Z=K;H�� n � � �
	 1 5 t [
x�j�w�w V�X=K)·&K R CFE�K+C�w�NWGUV6N@H�K$Q X=GUZWr�Y�V N � � ��C�Q HhZ R K$QTV6q X�K$NWE�K�C H`C�Z"C�q�C�X�K . [ ��K�OhCFr�V6q Z"C�GgQ

Z R KDw V�X=Z=K$NWGUV6N H�K$Q X=GUZ|r7Y<V6N ��� C�X&Y<V�cUcUV�· X$[@p
N V6O µ CFr�K;X��`N=j cUK��'·&K R CFE�K
� n ��� 13.4�65 t # N F 0 n .`1 ��� �65 t � n ��� 1 5 t

· R K$NWK N GUX+CDQ V6N�OhC�cUGXÂ$C�Z=GUV6QPL;V6Q X=Z"C�Q�Z$[�Ä+X=GgQ _'
K½�j�C�Z=GUV6Q � Z�VANWK�·�N GIZ�K+Z R KbÅ
NWX�Z Z=K$N=O V6QPZ R K�NWGU_ R Z
R C�Q H X=GUH�K��'·&K�V6q Z"C�GgQ

� n ��� 13.��K5 t # N F ��
	 � �

���
	� �
	 � n ��� 1 5 t n<��t

· R K$NWK�� 	 GUXTZ R K Q j�OAq K$N�V�Y+Z=GgOTK;X$� #4��GgQ .*[ �+V�Z�KhZ R C�Z�V6Q cUr�Z R K L;V6j�Q�Z=X
�:���������6��� � C�NWK
Q K;L;K;X=X"C�NWrTZ=V�H�K;Z=K$N=OTGgQ K(Z R K�w V�X=Z=K$NWGUV6N Y N V6O Z R K(w�NWGUV6N;[@u R K;X=K+L;V j�Q�Z=X&C�NWK+X�C�GUHhZ=VDq�K�C Z ��� �$���$�\�
Z
�<�Y�<� Z
�<���&Y<V6NzZ R KDOTj cIZ�G Q V OTGgC�c X�C�Ohw cUK�[

¾ Q/C�H�H�GUZ=GUV6Q
� X"j�w�w�V�X�Km·&K2C�X=X=K;X=X�C7H�K$Q X=GUZWr*Y<V6N(Z-·&VhH�G ��K$NWK$Q�Z�X=Z"C�Z�K;X�V�Y&GgQ�Y�V6N�OhC�Z=GUV6Q 5 � C�Q H
5 .�C�Q H\Å
Q H Z R C�Z � n ��� 1 5Y� t # � n ��� 1 5 . t [@u R K$Q
� Y�V N{C�Q�r^OTj cIZ�G Q V OTGgC�c X�C�Ohw cUK$. �

0 n .`1 5Y� t # � 0 n . 1 ��� �K5Y� t � n ��� 1 5Y� t�� ��� # 0 n .`1 5 . t n<l�t

q�K;L$C�j X=K90 n .`1 ��� �K5Y� t # 0 n .`1 ��� �65 . t q�r 
K½�j�C�Z=GUV6Q � [�u R C�Z(GIXF��G Y{Z R KTH�K$Q X=GUZ=GUK;X�Y<V6N ��� C�NWKTZ R K
X"C�O2K���Z R K$Q^Z R KDw�NWV6q�C�q GUcUGUZ|r V�Y C�Q�r7Z-·&VAX�C�Ohw cUK;X>· GIcUc@q�K�Z R K�X"C�OTK�[zu R KDL;V6Q�E�K$NWX�K�GIX�C�cUX=VhZ�N=j K�[
�(C�OTK;cUr��`G Ya0 n .`1 5Y� t # 0 n . 1 5 . t Y�V N+C�cUc�H`C�Z"C�q�C�X=K;X . ��Z R K$Q � n ��� 1 5Y� t # � n ��� 1 5 . t [ � ��K�X R C�cUc@j X=K
Z R GUX(K�½:j GUE�C�cIK$Q L;KS· R K$Q\·&K�H�GIX�L$j X=X�cUGgM�K;cUG R V6V H�K�½�j GUE�C�cUK$Q L;K�[
���
������������������ !�#"$�%���'&!�( !�#)*�+&,&.-0/213)*/546�3&!���213�273�8)9�(����:��+/.; �#<=1��'/2>?�A@'"$101�<B ,/C�����D&, !���+"$������"$��E
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] GUE�K$Q*C7OTj cIZ�G Q V OTGgC�c X�C�Ohw cUK���Chj X=K$N(GUX Y NWK;K�Z=V C�X�X=K;X=X�C�Q�r*w�N V6q�C�q GUcUGIZWr H�K$Q X=GUZ|r Y�V N � � [ ¾ Q
w�N=C�L;Z�GIL;K�� R Va·{K;E�K$N;��V6Q K&V�Y<Z=K$QTj X=K;X Z R K&B�GgNWGUL R cIK;Z&H�GUX=Z"N G q�j Z�GIV Q q K;L$C�j X=K+GUZ R C�X@X=K;E�K$N=C�c L;V6Q�E�K$Q GUK$Q�Z
w�NWV6w K$NWZ=GUK;X$[@u R K&w�C�N=C�OTK;Z�K$NWX ��� � � �$�(� � �����.� � 
 ��� 
�� Z��<����� � �<�����'�@�����A� � � ���`�F�\��Z9� b� �������	��� b� · R K$Q
Z R KDw�NWV q�C�q GUcIGUZWr*H�K$Q X�GIZWr^V�Y ��� GUX+_�GIE�K$Q*q�r

� n � � 1 5 t # � n U �
	 � � � b	 t

� � 	 � � � n � b	 t
��
	 � �

� ���	  �� �
	 � � b	 � } nWk$}�t

· R K$NWK�� nKFbt GUX�Z R K��+� ��� ��Y j�Q L;Z=GUV6Q
�i· R GIL R X"C�Z=GUX-Å`K;X�� n �	� k$t # �
� n � t C�Q H�� nWk$t # k [(� R K$Q
Z R KDw�C�N�C�OTK;Z=K$NWX ���AR CFE�K�C�B�G N GIL R cUK;Z�H�GUX=Z�NWGgq�j Z=GUV6Q
��·&K�C�cUX=VTX"CFrhZ R C�Z � n ��� 1 5 t � Z ���.���.� � 
 ��� , u R K
NWK�½�j GgNWK$OTK$Q�Z+Z R C�Z�� b	 q�K�_6N K$C�Z=K$N@Z R C�Q } _6j�C�N=C�Q�Z=K;K;XzZ R C�Z&Z R K(H�GIX�Z"NWGgq�j Z=GUV6Q^L$C�Q^q�KDQ V6N=OPC�cUGFÂ;K;H�[
� V�Z=KDZ R C�Z�Z R KAK;i�w�V Q K$Q�Z=X
� b	 C�NWKhC2Y j�Q L;Z�GIV Q*V�Y Z R Khj X=K$N
�aX(X=Z"C�Z�KDV�Y GgQ�Y<V6N=OhC�Z�GIV QS5`[ ~ cIX�V*Q V�Z=K
Z R C�ZF�$q�rI
K½�j�C�Z=GUV6Q s �;Z R KzB�GgNWGUL R cUK;Z H�GIX�Z"NWGgq�j Z=GUV6Q Y�V N � � GUX Z=K;L R Q GUL$C�cUcUrhCzH�K$Q X=GUZ|r�V�E�K$N � ��� ��� � ��	 !6�
Y<V6N+X�V6OTK�� n Z R K�X=r:OTq V�c � H�K$Q V�Z=K;X�X�K;Z�H�G ��K$NWK$Q L;K t [ � V6Q K;Z R K;cUK;X=X$��·{K�X R C�cUcK·�NWGUZ=K 
K½�j�C�Z=GUV6Q k$}
C�X+X R V�·(Q
[ � R K$Q � # � ��Z R K�B�GgNWGUL R cUK;Z�H�GUX=Z"N G q�j Z�GIV Q*GUX�C�cIX�V M6Q Va·�Q^C�X�Chq�K;Z�CTH�GUX=Z"NWGgq�j Z=GUV6Q
[

p
NWV6O 
K½�j�C�Z=GUV6Q � �o·&K/X=K;K/Z R C�Z^G YhZ R K�w�NWGUV6N7H�GUX=Z"NWGgq�j Z=GUV6Q V�Y ��� GIX B�GgNWGUL R cUK;Z$��Z R K$Q Z R K
w�V�X=Z=K$NWGUV6N&H�GUX=Z�NWGgq�j Z=GUV6Q V�Y ��� _�GUE�K$Q^H`C�Z"C�q�C�X=KI. GIX�C�cUX=VhB�GgNWGUL R cUK;Z

�

� n � � 13.��K5 t # N ��
	 � �

� ���	�
 � 	  �� �
	 � � b� � } nWk�k$t

· R K$NWK N GUX�CTQ V6N=OhC�cUGXÂ$C�Z=GUV6Q L;V6Q X=Z"C�Q�Z$[ ��K�X�C$r7Z R C�Z&Z R K�B�GgNWGUL R cUK;Z�H�GIX�Z"NWGgq�j Z=GUV6Q GUX+L;cUV�X=K;H�j�Q H�K$N
OTj cUZ=GgQ V6OTGgC�c�X"C�OPw cIGgQ _`��V N
Z R C�Z�Z R K B�GgNWGUL R cUK;ZzH�GIX�Z"NWGgq�j Z=GUV6Q�GUX C������ � � � �Y�<�a];� � � 
 X,�6] 
�� Z
�<����� � �<����� Z
Y<V6N�OTj cIZ�G Q V OTGgC�c X"C�Ohw cUG Q _5[ ~ cIX�V`�4· R K$Q ��� R C�XTC7B�GgNWGUL R cUK;ZTH�GUX=Z"NWGgq�j Z=GUV6Q
� Z R KhK;i�w�K;L;Z�C�Z=GUV6Q/V�Y
� � �
	�� 7 K�½�j�C�c Z=V+Z R K&w�NWV6q�C�q GUcUGUZWrDZ R C�ZG�># � � G Q�Z R K Q K;i Z V6q X=K$NWE�C�Z=GUV6Q 7 R C�X C&X�G OPw cIK&K;i�w�NWK;X=X=GUV6Q

�

� n � � ��	 1 5 t # 0 n % # �a1 5 t # � b	� b nWk$��t

· R K$NWK
� b #OU �
	5� � � b	 [ ��K�X R C�cUc OhC�M�KDj X=K�V�Y@Z R K;X=KTw�NWV6w�K$N Z=GUK;X�GgQ^V j�N&H�K$NWGUE�C�Z�GIV Q X$[

~ X"j�N E�K;rTV�Y OTK;Z R V H�X Y<V6NzC�X=X=K;X=X�G Q _TCTq�K;Z"C H�GIX�Z"NWGgq�j Z=GUV6Q7GUX&_�GUE�K$Q q�rT� G Q�M�cUK$N nWk$l � � t [ u R K;X=K
OTK;Z R V H�X+GgQ L;cgj H�KhZ R K�H�GgNWK;L;Z�C�X=X=K;X�X"OTK$Q�Z{V�Y Z R KDw�N V6q�C�q GUcUGIZWr H�K$Q X=GUZ|r^j X=GgQ _\½:j K;X=Z�GIV Q X NWK;_ C�NWH�GgQ _
NWK;cgC�Z=GUE�KzH�K$Q X=GUZ=GUK;X{C�Q HTNWK;cgC�Z=GUE�K+C�NWK$C�X$�$C�X=X�K;X=X"OTK$Q�Z V�Y:Z R KzL$j�OTj c C�Z=GUE�K&H�GIX�Z"NWGgq�j Z=GUV6Q Y j�Q L;Z�GIV QAj X�G Q _
Y N=C�L;Z=GUcUK;X$�`C�X�X=K;X=X=GgQ _TZ R KDw�V�X=Z=K$NWGUV6N&OTK$C�Q X&V�Y Z R K�H�GUX=Z"NWGgq�j Z=GUV6Q7_�GUE�K$Q R r�w�V�Z R K;Z�GIL$C�c�K;E6GUH�K$Q L;K��
C�Q H
C�X=X�K;X=X"OTK$Q�Z@GgQTZ R KzY�V N=O V�Y C�QDK�½�j GUE�C�cUK$Q�Z&X"C�Ohw cUK+X=GXÂ;K�[ u R K;X=K�OTK;Z R V H�X@L$C�QTq�K(_�K$Q K$N=C�cIGXÂ;K;H\·+GUZ R
E�C�NWr6GgQ _7H�G�� L$j cUZ|r^Z�VhZ R KDQ V6Q q GgQ�C�NWr^L$C�X=K�[

¾ Q�V6j�N�·&V6N=M5��·&KKÅ
Q HPV6Q K+OTK;Z R V H2q�C�X=K;HTV6Q 
K½�j�C�Z=GUV6Q k$� w�C�NWZ=GUL$j cgC�NWcUr j X=K�Y j c<[@u R K+K�½�j�C�Z=GUV6Q
X"CFr XAZ R C�Z[·{K^L$C�Q�C�X�X=K;X=X C B�GgNWGUL R cUK;Z7H�GUX=Z"NWGgq�j Z=GUV6Q q�r�C�X=X=K;X�X=GgQ _�Z R K*w�NWV6q�C�q GIcUGUZWreH�GUX=Z"NWGgq�j Z=GUV6Q
0 n % 1 5 t Y�V N Z R KAQ K;i Z+V6q X=K$NWE�C�Z=GUV6Q
�`C�Q H � b [ ¾ Q7X=VhH�V�GgQ _`�f·&K OPC$r^NWK�·�N GIZ�K9
K½�j�C�Z=GUV6Q kF} C�X

� n � � 1 5 t # N�F ��
	 � �

� � � )�� � ��	�� ���  �� ��	 nWk�À�t
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· R K$NWK N GUX ChQ V N=OhC�cUGXÂ$C�Z=GUV6Q L;V6Q X=Z"C�Q�Z$[ ~ X=X=K;X�X=GgQ _$0 n % 1 5 t GUX(X=Z"N=C�GI_ R ZWY<V6N-·+C�N H�[�p
j�N Z R K$N=OTV6N K���Z R K
Y<V�cUcIVa·+GgQ _7Z-·{VTV6q X�K$NWE�C�Z�GIV Q X+X"j _�_�K;X�Z�CTX=GgOhw cUKAO2K;Z R V6H Y�V N{C�X=X=K;X=X=GgQ _ � b [

� Q K��zZ R K^E�C�NWGgC�Q L;K*V�Y C/H�K$Q X=GUZWr�Y<V6N ��� GUX C�Q GgQ H�GUL$C�Z=GUV6Q V�Y R Va· OTj L R Z R K*OTK$C�Q V�Y ���
GUXhK;i�w�K;L;Z=K;HeZ=V L R C�Q _�K��@_�GUE�K$QeQ K�· V6q X=K$N E�C�Z=GUV6Q XF[�u R K R GU_ R K$N2Z R K E�C�NWGgC�Q L;K��zZ R K7_6NWK$C�Z=K$N Z R K
K;i�w�K;L;Z=K;H L R C�Q _�K�[ ¾ Z+GUX(X=V6OTK;Z�G O2K;X+X"C�GUH*Z R C�Z&Z R KDE�C�NWGgC�Q L;KDGUX�CPOTK$C�X"j�NWK�V�Y Chj X�K$N
�aXD����� � 
��$�5�"�
GgQ^Z R KDO2K$C�Q7Y<V6N ��� [ u R K�E�C�NWGgC�Q L;KTV�Y Z R KDB�GgNWGUL R cIK;Z(H�GUX=Z"NWGgq�j Z=GUV6Q GUX(_�GUE�K$Q*q�r

��� � n � � ��	 1 5 t # 0 n % # �a1 5 t$nWk�� 0 n % # �a1 5 t=t� b � k nWk;m6t

u R j X$� � b GUX�CTNWK��`K;L;Z=GUV6Q7V�Y Z R K j X�K$N
�aX+L;V6Q
Å`H�K$Q L;K�[&ub·&V`��X"j�w�w�V�X�K2·{Ko·&K$NWK(G Q GUZ=GgC�cUcUr/L;V6Ohw cUK;Z=K;cUr
GU_6Q V6N=C�Q�Z+C�q V6j Z�C�H�V6OhC�GgQ 7 Z R C�Z+GUX$��V6j�N&H�GUX=Z�NWGgq�j Z=GUV6Q � n ��� 1 5 t ·+C�X&_�GUE�K$Q^q�r2
 ½:j�C�Z=GUV6Q kF} ·+GUZ R
K$C�L R K;i�w�V6Q K$Q�Z�� b	 # } [ . x�j�w�w V�X=Ko·{K Z R K$QhX�C�· � b L$C�X�K;X�·+GUZ R X"j � L;GUK$Q�Z{X�Z"C�Z=GUX=Z=GUL;X�� b� �������	��� b� [
u R K$Q
�`q�rS
K½�j�C�Z=GUV6Q k�k � V6j�N+w�NWGUV6Nb·&V6j cUH/q�K�Z R K�B�G N GIL R cUK;Z�H�GUX=Z�NWGgq�j Z=GUV6Q _�GUE�K$Q*q�r2
 ½:j�C�Z=GUV6Q k$} [

u R j X$��·&K7L$C�QeC�X=X=K;X�X � b C�XTC�Q ��� � ���F� 
 �$�\� Z;� � � 
 ��Z ��� �
�
Z R K^Q6j�OTq�K$N2V�Y�V6q X=K$N E�C�Z=GUV6Q X[·&K

·&V6j cUH R CFE�K R C�H/Z=V R CFE�KTX=K;K$Q/X=Z�C�NWZ=GgQ _PY NWV O L;V6Ohw cUK;Z=KhGU_6Q V6N�C�Q L;KhGgQ/V6NWH�K$N(Z�V R C$E�KAZ R KAX�C�OTK
L;V6Q
Å`H�K$Q L;K/GgQ ��� Z R C�Z[·&K*C�L;Z"j�C�cIcUr R CFE�K�[ u R GUX C�X=X=K;X=X"O2K$Q�ZhC�w�w�NWV C�L R _�K$Q K$N=C�cUGXÂ;K;X^K$C�X=GUcUr Z=V
OhC�Q�r y E�C�NWGgC�q cUKhH�V OhC�GgQ X$��C�Q H/Z R j X�GUXAj X=K�Y j c Y�V N+V6j�No·&V6N�M`[(��KhQ V�Z=K�Z R C�Z(X=V6OTKhj X=K$N XDC�Z)Å
N X=Z
Å
Q HJ¼ j H�_6O2K$Q�Z=X&V�Y�K�½�j GUE�C�cUK$Q�Z+X"C�Ohw cUK�X=GXÂ;K(Z=VAq K�H�G�� L$j cUZ$[ � j�N&K;i�w�K$NWGUK$Q L;K2·+GUZ R X"j L R j X�K$NWX R C�X
q�K;K$Q Z R C�Z+Z R K;r^OhCFr q K2OPC�H�KDOTV6NWK�L;V6O�Y<V6NWZ"C�q cIK2· GIZ R Z R KTOTK;Z R V H�q�rmÅ
NWX�Z j X=GgQ _7X=V6OTK�V�Z R K$N
OTK;Z R V HeY<V6N7C�X=X=K;X�X"OTK$Q�Z n K�[a_`[ �@Y N=C�L;Z=GUcUK;X t V6QeX�G OPw cIK X=L;K$Q�C�NWGUV�X^C�Q H q�reK;i�C�OTGgQ GgQ _eK�½:j GUE�C�cIK$Q�Z
X"C�OPw cIK�X=GXÂ;K;X�GgOhw cUGUK;H�q�r^Z R K;G N C�X=X=K;X=X�OTK$Q�Z�X$[

� ���
	���
e´ �o­�� �K®f¯4´�³
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f+J�� µ j�Q�Z=GgQ K��:C�Q H x BjÁ�feK;i�C�OTGgQ K(H�V6OhC�GgQ Xb· R K$NWK(C�cUc`E�C�NWGgC�q cUK;X C�NWK+H�GUX=L$NWK;Z=K�C�Q HhH�K$N GIE�K�K;X=X�K$Q y
Z=GgC�cUcUr�Z R KTX"C�O2K µ C$r�K;X=GgC�Q X=L;V6NWGgQ _�O2K;Z"NWGUL C�Q H/Y<V6N=OTj cgCPY<V6N�0 n (S13.���; =< �65 t q�C�X=K;H�V6Q/Z R KAX�C�OTK
X=K;Z(V�Y{C�X=X�j�Ohw Z=GUV6Q X�C�q�V6j Z(Z R Khj X=K$N
�\X w�NWGUV6N(M Q V�· cIK;H�_�K2C�Q H*Z R KTH`C�Z"C�q�C�X=K�[ ¾ Q Z R GUX�X=K;L;Z�GIV Q
��·&K
w�NWK;X=K$Q�Z+Z R K;X�KAC�X=X�j�Ohw Z=GUV6Q X�C�Q H*w�N V�E GUH�KACTH�K$N GIE�C�Z=GUV6Q V�Y�0 n .���; =< 1 5 t C�Q H>0 n (213.4��; =< �K5 t [

o V6j _ R cUr�X�w�K$C�M�GgQ _`�&Z R K\Å
NWX=ZhC�X�X"j�Ohw Z=GUV6Q GUXhZ R C�Z-; =< GUXhZ"N=j K^G � Z R K^H`C�Z�C�q�C�X=KS. L$C�Qeq K
w�C�NWZ�GIZ�GIV Q K;H�GgQ�Z=V^ChX=K;Z(V�Y{OTj cUZ=GgQ V6OTGgC�c X"C�Ohw cUK;X�H�K;Z=K$N�OTGgQ K;H q�r*Z R KAQ K;Z-·&V6N=MPX=Z"N=j L;Z"j�N K$;,<$[ ¾ Q
w�C�NWZ�GIL$j cgC�N �D; =< GUXDZ"N=j KPGV� � Y�V6N(K;E�K$NWr/E�C�NWGgC�q cUKS� � G Q % C�Q H K;E�K$NWr/GgQ X=Z"C�Q L;KhV�Y � � �aXTw�C�NWK$Q�Z=X2" �
GgQ_; < �&Z R K*V q X=K$NWE�C�Z=GUV6Q X V�Y$� � GgQ . GgQ Z R V�X=K L$C�X=K;X\· R K$NWK�" � Z"C�M�K;XhV6Q9Z R K*X"C�OTK*GgQ X=Z"C�Q L;K
L;V6Q X=Z�GIZ�j Z=KAChOTj cUZ=GgQ V6OTGgC�c X"C�OPw cIK�[ p`V6N&K;i�C�Ohw cUK��5L;V6Q X=GUH�K$N(CTH�V6OhC�GgQ L;V6Q X=GUX=Z=GgQ _7V�Y Z-·&Vhq GgQ�C�NWr
E�C�NWGgC�q cUK;X2� C�Q H % [ n ��K7X R C�cUc�j X=K^Z R GIXPH�V6OhC�GgQeZ�V�GUcUcgj X=Z"N=C�Z=K*OhC�Q�r�V�Y�Z R K^L;V6Q L;K$w Z=XPG Q9Z R GUX
w�C�w K$N;[ t u R K$N KAC�NWK�Z R NWK;KDQ K;Z-·{V N=MhX�Z"N=j L;Z"j�NWK;X Y�V6NzZ R GUX(H�V6OhC�GgQ

�
� � % � � � % ��C�Q H*Z R K�K$OPw Z|r

���*�' !� @�"� !13"�>0 !����"� ��'�2�� !13/��%�3/�/�1�� �6��/213"$����&, "!%� > 4B��/�>  !����1����%�� !���%�
� ��&,&!�%> ��/$#&%('*),+-'/.0)1'*)-#2+3)-4
� 1��6����13"$�@'"$���+ !����46)*�
���213��&!>
���05 �������#�%�6� � ��7�@61�/��+/'�# !� ��8�����& ��1���1�����/0�����6�$" �$&!1�������1�!%�+"$1'E
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case  1

case  2

M

x y

x y

qy x| qy x|qx

(a) (b)

case  1

case  2

M

x y

x y

qy x| qy x|qx

p@GU_6j�NWK m
�
~sµ CFr�K;X=GgC�Q y Q K;Z-·&V6N=M X=Z�N=j L;Z"j�NWKTY<V6N�C^Z-·&V y q GgQ�C�NWr y E�C�NWGgC�q cUK^H�V6OPC�GgQ ���M� % !hX R Va·+GgQ _

L;V6Q H�GUZ=GUV6Q�C�c5GgQ H�K$w�K$Q H�K$Q L;GgK;X�C�X=X=V L;G C�Z=K;Hm·+GUZ R^n C t Z R K�OTj cUZ=GgQ V6OTGgC�c y X"C�Ohw cUK C�X�X"j�Ohw Z=GUV6Q
� C�Q H n q t
Z R KhC�H�H�K;H�C�X=X�j�Ohw Z=GUV6Q V�Y{w�C�N=C�OTK;Z=K$N G Q H�K$w K$Q H�K$Q L;K6[ ¾ Q�q V�Z R Å`_6j�NWK;XF�
GIZ�GUXDC�X�X"j�OTK;H/Z R C�Z(Z R K
Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK9� �&% GIX(_�K$Q K$N=C�Z=GgQ _hZ R K�H`C�Z"C�q�C�X=K�[

Q K;Z-·&V6N=M^X�Z"N=j L;Z"j�NWKPL;V6Q�Z�C�GgQ G Q _ Q V�C�NWL�[^u R K R r:w V�Z R K;X=GUXhC�X=X=V L;GgC�Z=K;H ·+GUZ R Z R K7K$Ohw ZWr�Q K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK��
H�K$Q V�Z=K;H ; =

�
� �
L;V6N�NWK;X"w�V Q H�X�Z=V Z R K2C�X=X=K$NWZ=GUV6Q Z R C�Z(Z R KTH`C�Z"C�q�C�X=KTGIXDOPC�H�Khj�w*V�Y Z�·&V

q GgQ V6OTGgC�c X"C�Ohw cUK;X
�
nWk$t Z R K�V6q X=K$NWE�C�Z=GUV6Q X(V�Y �*C�NWKTChq GgQ V6OTGgC�c X"C�Ohw cUKJ·+GUZ R w�C�N�C�OTK;Z=K$N �

�
�`C�Q H

n<��t Z R K�V6q X=K$NWE�C�Z=GUV6Q X+V�Y % C�NWKDChq GgQ V6O2G C�c�X"C�Ohw cUKJ·+GUZ R w�C�N�C�OTK;Z=K$N � � [
¾ QTL;V6Q�Z"N=C�X�Z$�$Z R K R r�w�V�Z R K;X=GUX{C�X�X=V6L;GgC�Z�K;Hm·+GUZ R Z R K(Q K;Z�·&V6N�M(X=Z"N=j L;Z"j�N K � �&% ��H�K$Q V�Z�K;H>; =

���
� �

L;V6N=N K;X"w�V6Q H�X Z=V(Z R K{C�X=X=K$NWZ=GUV6Q Z R C�Z�Z R K{H`C�Z"C�q�C�X=K@GUX OhC�H�K{j�w�V�Y
C�Z O2V�X=Z�Z R N K;K{q GgQ V6OTGgC�c�X"C�Ohw cUK;X
�

nWk$t Z R K�V6q X=K$NWE�C�Z=GUV6Q X(V�Y �*C�NWKDC7q GgQ V6OTGgC�c X"C�Ohw cUKJ·+GUZ R w�C�N�C�OTK;Z=K$N �
�
� n<��t Z R K�V6q X=K$NWE�C�Z=GUV6Q X+V�Y

% GgQ�Z R V�X=KhL$C�X=K;XJ· R K$NWKS��GUX�Z"N=j K n G Y C�Q�r t C�NWK C q GgQ V6OTGgC�c&X"C�Ohw cUK\·+GUZ R w�C�N�C�OTK;Z=K$N � � � � �@C�Q H
n_À�t Z R K^V6q X=K$NWE�C�Z=GUV6Q X7V�Y % G Q9Z R V�X=K^L$C�X=K;Xn· R K$NWK �9GIXPY C�cUX=K n G YAC�Q�r t C�NWK*C�q GgQ V6O2G C�c�X"C�Ohw cUK
·+GUZ R w�C�N=C�OTK;Z=K$N � � ���� [ � Q KTL;V6Q X�K�½:j K$Q L;KTV�Y Z R K�X=K;L;V6Q H�C�Q H/Z R GgNWH/C�X=X=K$NWZ�GIV Q X�GUX�Z R C�Z % GgQ L$C�X=K
( GUXDL;V Q H�GIZ�GIV Q�C�cUcIr GgQ H�K$w�K$Q H�K$Q�ZhV�Y&Z R KhV�Z R K$N(V L;L$j�N=NWK$Q L;K;X�V�Y % GgQ . ��_�GUE�K$Q � � � � � � � ���� ��C�Q H �
GgQ L$C�X=KS(7[/��K L$C�Q�_6N�C�w R GUL$C�cUcIr N K$w�NWK;X=K$Q�ZhZ R GUXTL;V6Q H�GUZ=GUV6Q�C�c y GgQ H�K�w�K$Q H�K$Q L$K�C�X=X�K$NWZ=GUV6Q j X=GgQ _�C
µ CFr�K;X=GgC�Q y Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWKDC�X X R Va·�Q7GgQ^p@GU_6j�NWK m C [

p@GgQ�C�cUcUr��zZ R K R r�w�V�Z R K;X�GIX7C�X=X=V L;GgC�Z=K;H ·+GUZ R Z R K^Q K;Z�·&V6N�M*X�Z"N=j L;Z"j�NWKS� � % � H�K$Q V�Z=K;H ; =
���
� �

L;V6N=N K;X"w�V6Q H�X Z=V(Z R K{C�X=X=K$NWZ=GUV6Q Z R C�Z�Z R K{H`C�Z"C�q�C�X=K@GUX OhC�H�K{j�w�V�Y
C�Z O2V�X=Z�Z R N K;K{q GgQ V6OTGgC�c�X"C�Ohw cUK;X
�

V6Q K(Y<V6N % ��V6Q K(Y<V6N+� _�GUE�K$Q % GUX(Z"N=j K��`C�Q H^V6Q K�Y<V6N��^_�GUE�K$Q % GUX Y C�cIX�K�[
µ K�Y<V6NWK ·&K�X=Z�C�Z=K�Z R GUX�C�X=X�j�Ohw Z=GUV6Q Y<V6N*C�N�q GIZ�N=C�NWr H�V OhC�GgQ X$�J·{K GgQ�Z�NWV6H`j L;KeZ R K�Y<V�cUcUV�· G Q _
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Q V�Z"C�Z=GUV6Q
[ 0 ] GUE�K$Q C µ C$r�K;X=GgC�Q Q K;Z-·&V6N=M ; < Y<V6NTH�V OhC�GgQ_%T�&cIK;Z � � q K*Z R K/Q6j�OTq K$NhV�YDX�Z"C�Z=K;X
V�Y@E�C�N G C�q cIK�� � �`C�Q H*cUK;Z � � # �

��� P�� � � � q KDZ R KTQ6j�OTq�K$N V�Y@GgQ X=Z"C�Q L;K;X�V�Y " � [&��KTj X=KDZ R KDGgQ�Z�K;_�K$N
�hZ�VDGgQ H�K;i^Z R K�GgQ X=Z"C�Q L;K;X V�Y�" � [@u R j X$�'·&Ko·�NWGUZ=K�0 n � � # �a1%" � #�� �K5 t Z=VTH�K$Q V�Z=K(Z R KDw�NWV q�C�q GUcIGUZWr
Z R C�Z9� � #4�
��_�GUE�K$Q/Z R K�� Z R G Q X�Z"C�Q L;KhV�Y&Z R K w�C�N K$Q�Z=X�V�Y � � [mÁ
K;Z � �	� 	 H�K$Q V�Z=KhZ R K2OTj cUZ=GgQ V6OTGgC�c
w�C�N=C�OTK;Z=K$N(L;V6N=N K;X"w�V6Q H�GgQ _/Z=V^Z R Khw�NWV q�C�q GUcIGUZWr�0 n � � #4�a1%" � #
� �65 tTn � �	� 	 � } � U � �	 � � � �	� 	 # k$t [
¾ Q C�H�H�GUZ=GUV6Q
�f·{K�H�K�Å
Q K

� �	����
 � �	5� � ��� �	� 	 !
� ����
�� �� � � � � ��� !
� B < ��
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u R C�Z^GUX$� Z R K w�C�N=C�OTK;Z=K$N X^G Q � B < L;V6N=NWK;X"w V6Q H Z=VeZ R K�w�NWV q�C�q GUcIGUZWr X=K;Z`; ) Y�V6N C X=GgQ _�cUK y L$C�X=K
µ CFr�K;X=GgC�Q^Q K;Z-·&V6N=M5[
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 � �5�"�����������5� �  ���

0 n � � � # �a1J� � � # �"�
�������	��� � �! � � � # � �  �
��. � � � B <���; =< �65 t #�� �	� 	 nWk$s�t

� �6�F�|�/��� Z9���6�T��� Z
�<���`���9�6] " � � ����� Z;� Z
�<�$� � �@�����S��� � � # � �
�������	��� � �! � � � # � �  �
! ,
u R K$NWKTGIXDC�Q*GgOhw V6NWZ"C�Q�Z(GgOhw cUGIL$C�Z=GUV6Q�V�Y Z R GUXAC�X=X�j�Ohw Z=GUV6Q
�i· R GUL R ·&KTK;i�C�OTGgQ KTG Q x K;L;Z=GUV6Q m [

� V6Q K;Z R K;cUK;X=X$�G
K½�j�C�Z=GUV6Q kFs GIXDC�cIc Z R C�Zo·&KhQ K;K;H n C�Q H�C�cUc Z R C�Z f+J�� µ j�Q�Z=GgQ K�� C�Q H x BjÁvf j X=K;H t
Z=VTH�K$NWGUE�KDCTOTK;Z"N GIL�[ ~ cUX=V`�5Q V�Z=K(Z R C�Z&Z R KDw�V�X=GUZ=GUE6GUZWr N K�½:j GgNWK$OTK$Q�Z+K;i L;cgj H�K;X�cIV�_�GUL$C�c�NWK;cgC�Z=GUV6Q X R Ggw X
C�OTV Q _AE�C�NWGgC�q cUK;X$[&��K�L$C�Q^NWK;cgC�i^Z R GUX�NWK�½�j GgNWK$OTK$Q�Z$�
C�cIZ R V6j _ R ·&K�H�V Q V�Z+H�VPX=VhGgQ^Z R GUX�w�C�w�K$N [

u R K�X=K;L;V6Q H�C�X=X"j�Ohw Z=GUV6Q7GUX�C�Q7GgQ H�K$w�K$Q H�K$Q L;K^C�X=X"j�OPw Z=GUV6Q
[

������� ��������	��10��!23$��4$�� �5� � �764��8 �9� �)�:8 �)�:; �)( �+���F�$���5�����������'Z
�<� � ��� � �W�$;,<;�+� ] 0 n ; =< 1 5 t �
} � ���6�F�
� , � n � B < 1J; =< �K5 t # � �

��� � � n � � 13; =< �65 t
� ,=< ���.-M# k �������6� � � � n � � 13; =< �65 t # � � �� � � � n � �	� 13; =< �65 t
~ X=X"j�Ohw Z=GUV6Q � C X"CFr6X�Z R C�Z�Z R K w�C�N�C�OTK;Z=K$NWX C�X=X=V L;GgC�Z=K;Hj· GIZ R K$C�L R E�C�NWGgC�q cUK&G QTC(Q K;Z-·{V N=M&X=Z"N�j L;Z"j�NWK
C�NWKTGgQ H�K$w�K$Q H�K$Q�Z$[T��KPL$C�cUc@Z R GUXDC�X=X"j�Ohw Z�GIV Q*� 
 ���=� 
 � ���W� � ���<�$�P�.��
�� � �$� 
��$�`����C�Y�Z=K$N(x�w GUK;_�K;c R C�c y
Z=K$N�C�Q H ÁvC�j�NWGUZ�Â;K$Q nWk$l�l�}�t [ ~ X=X"j�Ohw Z�GIV Q � q X"CFr X�Z R C�ZDZ R K w�C�N�C�OTK;Z=K$NWXDC�X=X=V L;G C�Z=K;H�· GIZ R K$C�L R
> � �2�$/2�%:��+" @ 1����� ��'&!� )9�(�����/?A@A; � /�1������� !1�/.E
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GgQ X=Z"C�Q L;K�V�Y Z R KDw�C�NWK$Q�Z=X&V�Y C�E�C�NWGgC�q cUKAC�N K�GgQ H�K$w�K$Q H�K$Q�Z$[&��K�L$C�cIc
Z R GUX�C�X=X"j�Ohw Z=GUV6Q 
 �F�"� 
 � ���W� � &
���<�F���.��
�� � �$��
��$�5�"�F�6C�_6C�G Q^C�Y�Z=K$N&x�w GUK;_�K;c R C�cUZ=K$N�C�Q H�ÁvC�j�NWGUZ�Â;K$Q
[z��KDNWK�Y<K$N&Z=VTZ R K�L;V6OTq GgQ�C�Z=GUV6Q7V�Y
Z R K;X=KTC�X=X"j�OPw Z=GUV6Q X�X�G OPw cIr/C�X�w�C�N�C�OTK;Z=K$N&GgQ H�K$w K$Q H�K$Q L;K�[Du R KDC�X=X�j�Ohw Z=GUV6Q^V�Y{w�C�N=C�OTK;Z�K$N&GgQ H�K y
w�K$Q H�K$Q L;K(Y<V6N V6j�N@Z-·&V y q GgQ�C�NWr y E�C�N G C�q cIK�H�V OhC�GgQhGUX&X R Va·�QTGgQPZ R K µ CFr�K;X�G C�Q y Q K;Z�·&V6N�M�X=Z"N�j L;Z"j�NWK+V�Y
p@GU_6j�NWK m q
[

~ Xj·&KhX R C�cUc{X�K;K�� ~ X=X"j�OPw Z=GUV6Q � _6NWK$C�Z�cIr/X=GgOhw cUG�Å`K;XhZ R K7L;V6Ohw�j Z�C�Z=GUV6Q/V�Y 0 n .���; =< 1 5 t [^u R K
C�X=X�j�Ohw Z=GUV6Q7GUX N K$C�X=V6Q�C�q cUK(Y<V6N&X=V OTK�H�V OhC�GgQ X$�`q�j Z�Q V�ZzY�V N&V�Z R K$NWXF[ ¾ Q*x K;L;Z=GUV6Q s [ � �
·&K�H�K;X=L$NWGgq�K
C7X=GgOhw cUK7L R C�N�C�L;Z=K$NWGXÂ$C�Z=GUV6Q V�Y&Z R KhC�X=X"j�OPw Z=GUV6Q/Z R C�Z�w�NWV�E GIH�K;XTC7Z=K;X=Z Y�V N(H�K;L;GIH�GgQ _%· R K;Z R K$N Z R K
C�X=X�j�Ohw Z=GUV6Q7GUX N K$C�X=V6Q�C�q cUK�G Q CT_�GUE�K$Q7H�V6OPC�GgQ
[

u R K�Z R GgNWH�C�X�X"j�Ohw Z=GUV6Q\·+C�X�C�cIX�V OhC�H�K�Z=VTX=GgOhw cUG Y<r*L;V6Ohw�j Z�C�Z=GUV6Q X$[

������� ��������	�� � �!23$��4$�� �5� � �7 	�8 �:" $����%����( �+���F�$� ����� �`���������	� Z��<� � ��� � �|� Z ;,<6�e��� 
 ; < .
Z � � � ���6�Y�+0 n ;9=<K� 1 5 t � } ��� 
S0 n ;9=< . 1 5 t � } � � ]2� � �6�QZ ���6�`Z;� � � � ���W�$�\��Z/�.� ;,<6����� 
 ;,< .F�
���6�F�

� n � ��� 13; =<K� �65 t # � n � �	� 13; =< . �K5 t � # k �������6� � �
��KzL$C�cUc6Z R GUX@w�NWV6w K$NWZWr w�C�N�C�OTK;Z=K$N�O2V6H`j cgC�NWGUZWr���q�K;L$C�j X=K&GIZ X"CFr X�Z R C�Z�Z R K@H�K$Q X=GUZ=GUK;X@Y<V6N�w�C�N=C�OTK;Z=K$NWX
� �	� H�K$w K$Q H�V6Q cUr/V6Q^Z R KPX=Z"N=j L;Z"j�N KDV�Y&Z R KhQ K;Z�·&V6N�M7Z R C�Z(GIX�cUV L$C�c@Z=V^E�C�NWGgC�q cUK>� � 7 Q�C�OTK;cUr�� � ���
V6Q cUr�H�K$w K$Q H�XhV6Q � � C�Q H�GUZ=Xhw�C�NWK$Q�Z=X$[7p5V6N�K;i�C�Ohw cUK�� L;V6Q X=GUH�K$NTZ R K7Q K;Z�·&V6N�M*X�Z"N=j L;Z"j�NWK�� � %
C�Q H/Z R KTK$Ohw ZWr^X=Z"N�j L;Z"j�NWK�Y�V N+V6j�N Z-·&V y E�C�N G C�q cIKTH�V6OPC�GgQ
[ ¾ Q/q�V�Z R X=Z"N=j L;Z"j�N K;X$� � R C�X�Z R KAX�C�OTK
X=K;Z�V�Y�w�C�NWK$Q�Z=X n Z R K K$Ohw ZWr/X=K;Z t [ f V6Q X=K�½�j K$Q�Z=cUr�� q�r�w�C�N=C�O2K;Z=K$NDOTV H`j cgC�NWGUZWr�� � n �

�
13; =

���
� �65 t #

� n �
�
13; =

�
� �65 t [e� K*Q V�Z=K*Z R C�Zhf+JD� µ j�Q�Z=GgQ K���C�Q H x BjÁ�f GgOhw cUGUL;GUZ=cgr OhC�M�K^Z R K�C�X�X"j�Ohw Z=GUV6Q V�Y

w�C�N=C�OTK;Z=K$N+OTV H`j cgC�NWGUZWr n f&V V6w�K$N(C�Q H*J K$NWX"M�V�E GUZ=X$� k$l�l�� �\
 ½:j�C�Z�GIV Q ~ � �
w
[ À�m6} � µ j�Q�Z=GgQ K�� kFl�l�k �
w
[ s�s �:x�w GUK;_�K;c R C�cUZ=K$N K;Z�C�c<[g� k$l�l
À ��w�w
[ ��m9ÀFy|��m�m6t [

u R K&Y�V j�NWZ R C�X�X"j�Ohw Z=GUV6Q7NWK;X=Z"N GIL;Z�X{K$C�L R w�C�N=C�OTK;Z=K$N X=K;Z � �	� Z=V R C$E�K�C�B�G N GIL R cUK;Z+H�GUX=Z"NWGgq�j Z=GUV6Q
�

������� ��������	���� ����� ��� ; � " � ��( �+���F�$�T���`�����������+Z��<� � ��� � �|� ; < Z � � �9���6�Y�Q0 n ; =< 1 5 t � } � � n � ��� 13; =< �K5 t
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��ZA� � � ���`�F�\��Z
� b��� 	 � � � �.� � 
�� � �F� 
4��� ; =<
����
I5�� ���6�Y� Z;�Y�<� Z ]
X

� n � �	� 13; =< �K5 t # N�F �
	
� ���� � 	  ��	� 	

� �6�F�|� N � ZD�^� ��� � � 
 ��� � �<� ��� ����� Z
�<���\� ,

� R K$Q�K;E�K$N r w�C�N�C�OTK;Z=K$N5X=K;Z�V�Y";,< R C�X CzB�G N GIL R cUK;Z@H�GUX=Z"NWGgq�j Z=GUV6Q
�a·&K@X=GgOhw cUrDX�C$r Z R C�Z � n � B <�1J; =< �K5 t
GUX B�GgNWGUL R cUK;Z$[ � V�Z=K Z R C�Z$�&q�r Z R K/C�X=X"j�Ohw Z�GIV QeV�YDw�C�N=C�O2K;Z=K$NhOTV H`j cgC�NWGUZWr��)·&K^H�V Q V�Z NWK�½�j G N K
B�GgNWGUL R cUK;Z�K;i:w V6Q K$Q�Z�X+Y<V6N K;E�K$NWr*Q K;Z-·&V6N=MPX=Z"N=j L;Z"j�N K-; < [ o C�Z R K$N)·&KAN K�½:j GgNWKTK;i�w�V6Q K$Q�Z=X�V6Q cUr^Y<V6N
K;E�K$NWr^Q V H�KAC�Q H7Y<V6N&K;E�K$N r w V�X=X=Ggq cUKhw�C�NWK$Q�Z+X=K;Z+V�Y K$C�L R Q V6H�K�[
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~ X=X"j�OPw Z=GUV6Q X k Z R NWV6j _ R7m C�NWKDC�X=X�j�Ohw Z=GUV6Q X�C�q�V6j Z Z R KDH�V6OPC�GgQ
[{] GIE�K$Q ~ X=X"j�Ohw Z=GUV6Q k �'·&K
L$C�Q�L;V6Ohw�j Z�KD0 n . 1 � B <���; =< �65 t C�X@C Y j�Q L;Z=GUV6Q2V�Y � B <vY�V N C�Q�rD_�GIE�K$QDH`C�Z"C�q�C�X=K n X�K;K 
 ½:j�C�Z=GUV6Q k$��t [
~ cIX�V`�
C�X>·&KDX R V�· G Q/x K;L;Z=GUV6Q s � ~ X=X"j�Ohw Z=GUV6Q X � Z R NWV6j _ R m H�K;Z�K$N=OTGgQ K � n � B <
13;9=< �65 t Y<V6N&K;E�K$NWr
Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK9;,<$[zu R j XF� Y N V6O Z R KDNWK;cgC�Z=GUV6Q

0 n .���; =< 1 5 t # 0 n ; =< 1 5 t � 0 n . 1 � B <���; =< �65 t � n � B <
13; =< �65 t�� � B < nWk���t

Z R K;X=KDC�X=X"j�Ohw Z=GUV6Q X(GgQ^L;V6QU¼=j�Q L;Z=GUV6Qr·+GUZ R Z R KDw�N GIV N�w�NWV q�C�q GUcIGUZ=GUK;X�V�Y Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK+0 n ;9=< 1 5 t
Y<V6N=O C/L;V6Ohw cUK;Z=K/NWK$w�NWK;X=K$Q�Z"C�Z�GIV Q V�Y�Z R K*j X=K$N �aX w�NWGUV6NhM Q Va·+cUK;H�_�K^Y<V6NTw�j�N=w V�X=K;X7V�Y�L;V6Ohw�j Z�G Q _
0 n .4��; =< 1 5 t [ µ r^C�X=GgOTGUcgC�N�C�NW_6j�OTK$Q�Z$�
·&K�L$C�Q7X R Va· Z R C�Z ~ X�X"j�Ohw Z=GUV6Q X k Z R NWV6j _ RPm C�cUX=VPH�K;Z=K$N y
OTGgQ KTZ R KAw�N V6q�C�q GUcUGIZWr H�GIX�Z"NWGgq�j Z=GUV6QS0 n (213.4��; =< �65 t Y<V6N+C�Q�r^_�GUE�K$Q H`C�Z"C�q�C�X=KAC�Q H/Q K;Z-·{V N=MhX�Z"N=j L y
Z"j�NWK�[

¾ Q7L;V6Q�Z"N=C�X=ZF�6Z R KoÅ�Y�Z R C�X=X"j�Ohw Z=GUV6Q GUX C�Q^C�X=X"j�Ohw Z=GUV6Q^C�q�V6j Z+Z R K�H`C�Z"C�q�C�X�K�[

������� ��������	�� � ��� 	 � � " �5� � �,$ � $A( � �6� 
��Y�<���=�QZ;�e� Z���� �+� 
 ���<� , � �6� � � Z"�*���7����� �<����� Z�� �
� � Z�Z;�.��� 
��Y�<� ,
u R GUX^C�X=X"j�Ohw Z�GIV Q�·+C�X OhC�H�K*GgQ V6NWH�K$NTZ=V L;V6Ohw�j Z=K�0 n .4��; =< 1 5 t C�Q H 0 n (S13.4��; =< �65 t GgQ L;cUV�X�K;H
Y<V6N=O^[ ¾ Q^Z R GUXDw�C�w K$N;��·&K�L;V6Q L;K$Q�Z�N=C�Z=K�V6Q L;V6Ohw cUK;Z=KTH`C�Z"C�q�C�X=K;X&Y<V6N Z R KDX"C�OTKANWK$C�X=V6Q
[ �+V6Q K;Z R K y
cUK;X=X$�vZ R KhNWK$C�H�K$N(X R V6j cUH�N K;L;V�_6Q GXÂ;KhZ R C�ZF�`_�GUE�K$Q ~ X=X�j�Ohw Z=GUV6Q X k Z R NWV j _ R m �`Z R K;X=K w�NWV6q�C�q GIcUGUZ=GUK;X
L$C�Q q�K/L;V6OPw�j Z=K;H 7 GgQ w�NWGgQ L;Ggw cUK 7 Y�V N�C�Q�reL;V6OPw cIK;Z�K�V6NPG Q L;V Ohw cUK;Z=K�H`C�Z"C�q�C�X=K�[ ¾ Q w�N�C�L;Z=GUL;K��
Z R K;X=KDw�N V6q�C�q GUcUGIZ�GIK;X(L$C�Q^q KDC�w�w�NWV�i6GgOhC�Z=K;HhY<V6N G Q L;V Ohw cUK;Z=KDH`C�Z�C�q�C�X=K;X+q�rm·&K;cIc y M Q Va·�Q^X=Z�C�Z=GUX=Z=GUL$C�c
OTK;Z R V H�X$[^x�j L R OTK;Z R V H�XDGgQ L;cgj H�K�Å`cUcUGgQ _�GgQ�OTGUX=X�G Q _/H`C�Z�C^q�C�X=K;H V6Q/Z R KhH`C�Z"C7Z R C�Z�GUXhw�NWK;X=K$Q�Z
¸bu&GUZ=Z�K$NWGgQ _�Z=V6Q
� k$l � � �Fx�w GIK;_�K;c R C�cIZ�K$N�C�Q H Á�C�j�NWGUZ�Â;K$Q
� kFl�l�}:» �;Z R K 
 d C�cU_�V6NWGUZ R O ¸\B�K$Ohw X=Z=K$N&K;Z(C�c<[g� k$l � � » �
C�Q HD] G q�q X X"C�OPw cIGgQ _ n G<[aK�[g�Fd�C�N=M�V�E&L R C�G Q d/V6Q�Z�K f+C�NWcUV+OTK;Z R V H�X t ¸��@V N=M`� k$l�l�� �;d�C�H�GU_6C�Q^C�Q H o C���K$NWZWr�� k$l�l�mU» [

Á K;Z{j X{Q Va· K;i:w cUV6NWK(Z R K+L;V Q X=K�½:j K$Q L;K;X&V�Y�Z R K;X�K�C�X=X"j�OPw Z=GUV6Q X$[@p@GgNWX=ZF��Y NWV6O Z R K�OTj cUZ=GgQ V6OTGgC�c y
X"C�OPw cIKTC�X=X"j�OPw Z=GUV6Q^C�Q H*Z R KDC�X=X"j�Ohw Z�GIV Q7V�Y Q V7OTGUX=X=GgQ _ H`C�Z"C��
·&K�V6q Z"C�GgQ

0 n ( � 13. � � � B < ��; =< �65 t #
�
�
��� �

� ��
� � �

� ��
	 � �

�
� � � � 	�	� 	 nWk � t

· R K$NWK k � �	� 	 # k G Y � � #4�/C�Q H " � # �*GgQ L$C�X=K ( � ��C�Q H k � �	� 	 # } V�Z R K$N-·+GUX=K�[hu R j X$�
G Y)·&KTcIK;Z� �	� 	 q KDZ R KDQ j�OTq�K$N V�Y@L$C�X=K;X+GgQ^H`C�Z"C�q�C�X=KI. GgQ�· R GUL R � � # � C�Q H#" � #��
�
·&K R CFE�K
0 n .`1 � B <���; =< �65 t # �

�
�
�
�
	
� � � � 	�	� 	 nWk$��t

p
N V6O Z R GUX+NWK;X"j cUZ$� GUZzY�V�cIcUVa·+XzZ R C�Z Z R K w�C�N�C�OTK;Z=K$NWX � B < NWK$OhC�GgQPGgQ H�K$w�K$Q H�K$Q�Z�_�GUE�K$QPH`C�Z"C�q�C�X=K . �
CTw�NWV6w K$NWZWrH·&K(L$C�cUc � �QZ
�<�$��� ��� � ���W� � ���<�$�(��� 
�� � �$��
��$�5�"� ,�¾ Q^w�C�NWZ�GIL$j cgC�N ��Y NWV6O Z R K�C�X=X"j�Ohw Z�GIV QhV�Y
w�C�N=C�OTK;Z=K$NzGgQ H�K$w�K$Q H�K$Q L$K���·&K R C$E�K

� n � B < 13.4��; =< �65 t # N F 0 n .`1 � B < ��; =< �K5 t
�
�
��� �

� ��
� � �

� n � �	� 13; =< �65 t nWk$l�t
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· R K$NWK N GUX(X=V6OTKDQ V N=OhC�cUGXÂ$C�Z=GUV6Q L;V6Q X=Z"C�Q�Z$[@f&V6OTq GgQ GgQ _2
 ½:j�C�Z=GUV6Q X k$� C�Q H k$l �
·&K�V6q Z"C�GgQ

� n � B <
13.4��; =< �65 t # N�F �
�
�
�

� � n � ��� 13; =< �K5 t �
	
� � � � 	�	� 	�� n<��}�t

C�Q H w�V�X=Z=K$NWGUV6N^w�C�N�C�OTK;Z=K$NTGgQ H�K$w K$Q H�K$Q L$K Y<V�cUcIVa·+XF[ � K Q V�Z=K*Z R C�Z$�+q�r_
K½�j�C�Z=GUV6Q ��} C�Q H Z R K
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Q GUZ=GUV6Q7V�Y�;9=< Y�V N C�L$C�j X�C�c µ C$r�K;X=GgC�Q Q K;Z-·&V6N=M�X$��GIZzY<V�cUcUV�· X Z R C�ZzG Y Z-·&VDQ K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK;X9;,<6�AC�Q H ;,< .hC�NWKTK�½:j GUE�C�cIK$Q�Z$� Z R K$Q ; =<6� #/; =< . [Tp`V6N K;i:C�Ohw cUK�� GgQ/V j�N(Z�·&V y E�C�NWGgC�q cUK
H�V6OhC�G Q
� q�V�Z R Z R K R r�w�V�Z R K;X�K;X$;9=

���
� C�Q H ; =

���
� C�X=X�K$NWZ�Z R C�Z�Z R K$NWKhC�NWKhQ V^L;V6Q X�Z"N=C�GgQ�Z=X�V6Q Z R K

w�C�N=C�OTK;Z=K$NWX � � [^f&V6Q X�K�½:j K$Q�Z=cUr���·{K R C$E�K-; =
���
� # ; =

���
� [ ¾ Q _�K$Q K$N=C�c<��·&KhL$C�cUc Z R GUXTw�NWV6w�K$N Z|r

� X � � ���6�
Z;� ZD��� � � �$� 
 �$�5�"� ,��
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¾ Q^cUGU_ R Z�V�Y@Z R GUX�w�NWV6w�K$N Z|r��f·&K�X R V6j cUH�C�X=X=V L;GgC�Z=K�K$C�L R*R r�w�V�Z R K;X�GIX2· GIZ R C�Q7K�½�j GUE�C�cUK$Q L;K7L;c C�X=X
V�Y�X=Z"N�j L;Z"j�NWK;X+N=C�Z R K$N Z R C�Q7C�X=GgQ _�cUKDQ K;Z�·&V6N�MDX�Z"N=j L;Z"j�NWK�[ ~ cUX=V`� _�GUE�K$QPZ R K w�N V6w�K$NWZWrhV�Y R r�w�V�Z R K;X�GIX
K�½�j GIE�C�cUK$Q L;K��K·&K R CFE�K � ��� ���P� � � � �$� 
 �F�`��� � G Y Q K;Z-·&V6N=M X=Z"N=j L;Z�j�NWK;X9; <K�AC�Q H ;,< .hC�N KhK�½:j GUE�C�cUK$Q�Z$�
Z R K$Q`0 n ; =<K� 1 5 t # 0 n ; =< . 1 5 t � 
 � ��� 
 � � ����
/� � � � �$� 
 �F�`��� �TG Y9; <K� C�Q H ; < .^C�NWK7K�½:j GUE�C�cIK$Q�Z$�&Z R K$Q Y<V6N
C�cUc�H`C�Z"C�q�C�X=K;X�. � 0 n .`13; =<6� �65 t # 0 n . 1J; =< . �65 t ��C�Q H Z �����W����� � ���F� 
 �$�5�"� �/G Y>; <K� C�Q H ; < ./C�NWK
K�½�j GIE�C�cUK$Q�ZF�
Z R K$Q 0 n .4��; =<6� 1 5 t # 0 n .4��; =< . 1 5 t [

� Va·D��cUK;Z+j X&L;V6Q X=GUH�K$N&L$C�j X�C�c
Q K;Z-·&V6N=M�X$[ p`V6N Z R K;X=K�Q K;Z-·{V N=M�XF��Z R K�C�X=X"j�OPw Z=GUV6QhV�Y R r�w�V�Z R K;X�GIX
K�½�j GIE�C�cUK$Q L;KhGUX j�Q�N K$C�X=V6Q�C�q cUK�[ ¾ Q*w�C�N Z=GUL$j c C�N;��Y<V6NzL$C�j X"C�c Q K;Z-·{V N=M�XF�9·&KDOTj X=Z+OTV H�G Y�r^Z R K�H�K�Å
Q G y
Z=GUV6Q7V�Y�; =< Z=VTGgQ L;cgj H�KTZ R KDC�X=X=K$N Z=GUV6Q7Z R C�Z&K$C�L R Q V6Q�NWV V�Z+Q V6H�K�GgQ4; < GUX�C�H�G N K;L;Z�L$C�j X�C�c
K�� K;L;Z&V�Y
GUZ=X{w�C�NWK$Q�Z�X$[ p`V6N K;i�C�Ohw cUK���GgQPV6j�N Z-·&V y E�C�N G C�q cIK H�V6OhC�GgQ
� Z R K&L$C�j X"C�c
Q K;Z-·{V N=M�X�� �&% C�Q H�� � %
NWK$w�NWK;X�K$Q�Z&Z R K(X"C�OTK(L;V6Q X=Z�N=C�GgQ�Z�X{V Q � � n G<[aK�[g��Q V6Q K t ��q�j Z&Z R K Y�V N=OTK$N&C�cUX=VhC�X=X=K$N Z=X Z R C�Z �7L$C�j X=K;X
% �4· R K$NWK$C�XAZ R KhcgC�Z=Z=K$N�C�X=X=K$NWZ�X�Z R C�Z % L$C�j X�K;X$��[^u R j X$� Z R K R r�w�V�Z R K;X�K;X-; =

���
� C�Q H ; =

���
� C�NWK

Q V�Z�K�½�j�C�c<[ ¾ Q H�K;K;H��@GUZDGUXANWK$C�X=V6Q�C�q cUKhZ=V*C�X=X"j�OTKTZ R C�Z�Z R K;X=K R r:w V�Z R K;X=K;X 7 C�Q H�Z R K R r�w�V�Z R K;X=K;X
C�X=X�V6L;GgC�Z=K;H�· GIZ R C�Q�r Z-·&VTH�G � K$N K$Q�Z+L$C�j X"C�c y Q K;Z-·{V N=MhX�Z"N=j L;Z"j�NWK;X 7 C�NWKDOTj Z"j�C�cUcUr^K;i6L;cgj X=GUE�K�[
� V6Q K;Z R K;cUK;X=XF� Y�V NAOPC�Q�r�NWK$C�c y ·&V6N cIH w�N V6q cUK$OTXhZ R C�ZJ·&K R CFE�K7K$Q L;V6j�Q�Z=K$NWK;H��K·&K R C$E�KhY<V6j�Q H

GUZ NWK$C�X�V6Q�C�q cUK*Z=V�C�X�X"j�OTK^cUGgM�K;cUG R V V H K�½:j GUE�C�cUK$Q L;K�[ u R C�ZTGUX$�b·&K R CFE�KPY�V6j�Q H GUZ NWK$C�X=V Q�C�q cUK*Z=V
C�X=X�j�OTK�Z R C�Z&H`C�Z"C�L$C�Q�Q V�Z{H�GUX=Z�G Q _ j GIX R q K;Z-·{K;K$Q7K�½�j GUE�C�cUK$Q�ZDQ K;Z-·{V N=MTX=Z"N�j L;Z"j�NWK;X$[ � Y@L;V6j�NWX=K�� Y<V6N
C�Q�rD_�GUE�K$QTw�NWV q cIK$O ��GUZ@GUX{j�w�Z=V�Z R K&H�K;L;GUX=GUV6QhOhC�M�K$N Z=V�C�X=X"j�OTK&cUGgM�K;cUG R V6V H^K�½:j GUE�C�cUK$Q L;K�V6N@Q V�Z$[ ¾ Q
x K;L;Z=GUV6Q s [ � �
·&KDH�K;X=L$N G q KhCTL R C�N=C�L;Z=K$NWGXÂ$C�Z�GIV Q7V�Y cUGgM�K;cUG R V6V H K�½:j GUE�C�cIK$Q L;KPZ R C�Z+X"j _�_�K;X=Z=X+CTX=GgOhw cUK
w�NWV L;K;H`j�NWK�Y<V6N&H�K;L;GUH�GgQ _�· R K;Z R K$N Z R KAC�X�X"j�Ohw Z=GUV6Q7GUX�NWK$C�X=V6Q�C�q cIK�GgQ CT_�GUE�K$Q^H�V OhC�GgQ
[

µ K;L$C�j X�K*Z R K�C�X=X�j�Ohw Z=GUV6QeV�YDcIGgM�K;cUG R V V6H K�½:j GUE�C�cUK$Q L;K�GUX*C�w�w�NWV6w�NWGgC�Z�K^Y<V6NhcUK$C�N�Q G Q _ C�L$C�j X"C�c
Q K;Z-·&V6N=M�X+GgQ�C�cIc H�V6OhC�G Q XDC�Q H^Y<V6N+cUK$C�N�Q G Q _ L$C�j X"C�c Q K;Z�·&V6N�M�X+GgQ/OhC�Q�r^H�V6OhC�G Q XF�i·{KTC�H�V6w Z(Z R GUX
C�X=X�j�Ohw Z=GUV6Q7GgQ7V6j�N+NWK$OPC�GgQ G Q _PZ"NWK$C�Z"O2K$Q�Z&V�Y X�L;V6NWGgQ _ OTK;Z"N GIL;XF[ ~ X�·{K R CFE�K(X=Z"C�Z=K;H7GUZ$��cUGgM�K;cUG R V6V H
K�½�j GIE�C�cUK$Q L;K�X"CFr6X Z R C�ZF�;Y<V6N C�Q�r�H`C�Z"C�q�C�X=K . ��Z R K+w�NWV6q�C�q GUcUGUZWrAV�Y�. GUX Z R K&X"C�OTK _�GUE�K$Q R r�w�V�Z R K;X=K;X
L;V6N=N K;X"w�V6Q H�GgQ _^Z=V7C�Q�r^Z-·&VhK�½�j GUE�C�cUK$Q�ZDQ K;Z�·&V6N�MhX=Z�N=j L;Z"j�NWK;X$[&p
NWV6O V6j�N&H�GUX=L$j X=X�GIV Q/X"j�N=NWV j�Q H�G Q _

K½�j�C�Z=GUV6Q l � R Va·{K;E�K$N;�
·{KDOPC$r7C�cUX=VhX=Z"C�Z=K�cUG M�K;cIG R V V6H K�½:j GUE�C�cIK$Q L;KPG Q Z=K$N=OTX&V�Y � � �
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 �$� ��� ���6�F� � n � � 13; =<K� �65 t #� n � � 1J;9=< . �65 t-,��

� K+L;cUV�X=K(Z R GUX{X�K;L;Z=GUV6Q[·+GUZ R C(Y<K�· C�H�H�GUZ=GUV6Q�C�c N K$OhC�N=M�X C�q�V j Z{GgQ�Y<K$N=NWGgQ _TL$C�j X"C�c
NWK;cgC�Z=GUV6Q X R Ggw X$[
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]�GUE�K$Q Z R KDH�GUX=Z�G Q L;Z�GIV Q�q K;Z-·{K;K$Q X=Z"C�Z�GIX�Z=GUL$C�c C�Q H L$C�j X"C�c�H�K$w K$Q H�K$Q L;K���GUZo·{V j cIH X=K;K$O G OPw�V�X=X�G q cUK
Z=V7cUK$C�N=Q L$C�j X"C�c@Q K;Z-·&V6N=M�X&Y N V6O H`C�Z"C w�N V6H`j L;K;H�q�r*V6q X=K$N E�C�Z=GUV6Q/C�cUV6Q K�[(p5V6N+K;i�C�Ohw cUK��
L;V6Q X�GIH�K$N
Z R KhX�G OPw cIK^Z R NWK;K y E�C�N G C�q cIK^H�V OhC�GgQ % # �Q� �����/.����'0�!6[ ¾ Y)·{K Å
Q H�Z R N V6j _ R Z R KPV6q X=K$NWE�C�Z=GUV6Q/V�Y
H`C�Z"C�Z R C�Z{Z R KDQ K;Z�·&V6N�MTX=Z"N=j L;Z�j�NWK ��� � �'0 � �8. GIX E�K$NWr7cIGgM�K;cUr��5Z R K$Q\·&K�L$C�Q�Q V�Z&L;V6Q L;cgj H�KTZ R C�Z
� � C�Q H'�/.{C�NWK&L$C�j X=K;X Y<V6N��'0�[ o C�Z R K$N;��GUZ{OhCFrDq�K Z R K&L$C�X=K&Z R C�Z@Z R K$N K{GUX&C R GIH�H�K$QPL;V6OhO2V6Q�L$C�j X=K
V�Y � ��C�Q H �10DC�X>·&K;cUc C�X�C R GUH�H�K$Q/L;V6OPOTV6Q7L$C�j X=K�V�Y �8.DC�Q H �'0�[ ¾ Y=� R V�·&K;E�K$N �'·&KDC�X=X"j�OTK�Z R C�Z
K;E�K$NWr X=Z"C�Z�GIX�Z=GUL$C�c C�X=X=V L;GgC�Z=GUV6Q/H�K$N GIE�K;X�Y NWV6O L$C�j X"C�c@G Q�Z=K$N=C�L;Z=GUV6Q
� C�Q H/Z R C�Z�Z R K$NWK C�N K2Q V R GUH�H�K$Q
L;V6OhO2V6Q�L$C�j X�K;X$��Z R K$QJ·&K&L$C�Q�GgQ�Z=K$N�w�NWK;Z@cUK$C�N=Q K;HhQ K;Z-·{V N=M�X@C�X@L$C�j X�C�c:Q K;Z-·&V6N=M�X$[ ¾ QTV6j�NvK;i:C�OPw cIK��
j�Q H�K$N Z R K;X=KDC�X=X�j�Ohw Z=GUV6Q X$�'·&K�L$C�Q GgQ�Y�K$N&Z R C�Z � � C�Q H�� . C�NWK�L$C�j X=K;X&Y<V6N+� 0 [ �

Ä(Q H�K$N�Z R K C�X�X"j�Ohw Z=GUV6Q/V�Y cUGgM�K;cUG R V6V H K�½�j GUE�C�cUK$Q L;K��&Z R K7N=C�Z=GUV*V�Y w V�X=Z=K$N GIV NDw�NWV6q�C�q GIcUGUZ=GUK;XhV�Y
Z-·&V^K�½:j GUE�C�cIK$Q�Z^Q K;Z�·&V6N�M^X=Z"N�j L;Z"j�NWK;XhOTj X=ZAq K K�½�j�C�c&Z=V*Z R K N=C�Z=GUV*V�Y+Z R K;GgNTw�NWGUV6NTw�NWV6q�C�q GUcUGUZ=GUK;X$[
f&V6Q X�K�½:j K$Q�Z=cUr�� GbY�Z R K(w�NWGUV6NWX V QhQ K;Z-·{V N=M�X=Z�N=j L;Z"j�NWK;X C�N K�Q V�Z@Z=V V�H�G � K$N K$Q�Z$��Z R K$QPZ|r�w GUL$C�cUcUr��6cUK$C�N�Q y
GgQ _n· GIcUc@w�NWV H`j L;K2OPC�Q�r7K�½�j GIE�C�cUK$Q�ZDQ K;Z-·&V6N=M2X=Z"N=j L;Z"j�N K;X�K$C�L R^R CFE6GgQ _^CTcgC�NW_�KTNWK;cgC�Z=GUE�KTw�V�X=Z�K$NWGUV6N
w�NWV6q�C�q GIcUGUZWr�[ p
j�NWZ R K$N=O2V6NWK���K;E�K$QPY�V6NzH�V6OPC�GgQ XW· R K$NWK�Z R K�C�X=X"j�Ohw Z�GIV QhV�Y cIGgM�K;cUG R V V6H/K�½�j GIE�C�cUK$Q L;K
H�V K;X Q V�Z R V�cUH���Z R K$NWK GUX C&_�V V HAL R C�Q L;KzZ R C�Z@OTV6NWK@Z R C�Q�V6Q K R r:w V�Z R K;X=GUXK·+GUcUc R CFE�K C+cgC�N _�K{NWK;cgC�Z�GIE�K
w�V�X=Z=K$NWGUV6N(w�NWV6q�C�q GUcUGUZWr�[ ¾ Q^X"j L R X=GUZ"j�C�Z=GUV6Q XF��·&KoÅ
Q H/GUZ NWK$C�X=V6Q�C�q cUKTZ=V CFE�K$N=C�_�K�Z R KDL$C�j X"C�c C�X�X=K$N y
Z=GUV6Q X+L;V Q�Z"C�G Q K;H^GgQ G Q H�GUE GUH`j�C�c@cUK$C�N=Q K;H�Q K;Z-·&V6N=M�X$[ p`V N K;i�C�Ohw cUK���GgQ V6j�NzZ R NWK;K y E�C�NWGgC�q cUKAH�V OhC�GgQ
�
cUK;Zhj XDX"j�w�w V�X=K7Z R C�ZDZ R K H`C�Z�C7X"j�w�w�V6N Z=XTV6Q cUr�Z R K Q K;Z-·&V6N=M X=Z"N=j L;Z"j�N K>� � � � . � � 0 C�Q H GUZ=X
K�½�j GIE�C�cUK$Q�Z(L;V6j X=GgQ X � � � � . � � 0 C�Q H�� � � � . � � 0 [ ¾ Y K$C�L R V�Y Z R K R r:w V�Z R K;X=K;X&L;V6N�NWK;X"w�V Q H y
GgQ _/Z=V/Z R K;X=K7X=Z"N=j L;Z"j�N K;X R CFE�KhZ R K7X"C�O2K w�NWGUV6NTw�NWV q�C�q GUcIGUZWr��zZ R K$Q�Z R K w V�X=Z=K$NWGUV6N�w�NWV6q�C�q GUcUGUZWr�V�Y
K$C�L R^R r�w�V�Z R K;X=GUX>· GIcUc q K k�T
À �6C�Q H�·&K�GgQ�Y<K$N&Z R C�Z&Z R KDw�NWV w�V�X=GUZ=GUV6Q4�8. L$C�j X=K;XI�'0 R C�X�w�NWV q�C�q GUcIGUZWr
�YT!À [+Ä(Q H�K$N Z R K;X=K�X�C�OTK+L;V6Q H�GUZ=GUV6Q XF��Z R K�w�NWV6w�V�X=GUZ=GUV6QhZ R C�Z{q V�Z R ���{C�Q HS�'0�C�N K+L$C�j X=K;X&V�Y �8. R C�X
w�NWV6q�C�q GIcUGUZWr } [

� � � � ��� � � �K®f¯4´�³

u R KhC�X=X�j�Ohw Z=GUV6Q V�Y{cUGgM�K;cUG R V6V HeK�½�j GIE�C�cUK$Q L;K�· R K$Q L;V6OTq GgQ K;H�Z R Khw�NWK;E GIV j XAC�X=X�j�Ohw Z=GUV6Q X�GgQ�Z�NWV y
H`j L;K;X7L;V6Q X=Z"N=C�G Q�Z=X7V6Q Z R K B�G N GIL R cUK;Z^K;i:w V6Q K$Q�Z=X � b�	� 	 [ u R K*NWK;X"j cUZ^GUX^C/cUG M�K;cIG R V V6H y K�½�j�GUE�C�cUK$Q Z
X"w K;L;G C�cIGXÂ$C�Z�GIV Q V�Y{Z R K µ B OTK;Z"NWGUL���· R GUL R ·&KTL$C�cUc@Z R K µ B�KhOTK;Z"N GIL�[ ¾ Q/Z R GUX�X=K;L;Z=GUV6Q
��·&KAH�K$N GIE�K
Z R GUXDOTK;Z"N GIL�[ ¾ Q/C�H�H�GUZ=GUV6Q
��·&KDX R V�· Z R C�Z$�
C�X C7L;V Q X=K�½:j K$Q L;KPV�Y{Z R KTK;i�w�V6Q K$Q�Z�L;V6Q X=Z�N=C�GgQ�Z�X$�
Z R K
j X=K$NzOhCFrAL;V Q X=Z"N=j L;Z C�Q2G Q�Y<V6N=OPC�Z=GUE�K�w�NWGUV6N Y<V6N Z R K�w�C�N=C�O2K;Z=K$NWX@V�Y�C�cUc Q K;Z-·&V6N=M X=Z"N=j L;Z�j�NWK;X OTK$NWK;cUr
q�r q�j GUcUH�GgQ _*C µ CFr�K;X=GgC�Q^Q K;Z-·&V6N=M Y<V6NzZ R KDQ K;i Z+L$C�X=K(Z=Vhq�K�X=K;K$Q C�Q H^q�r^C�X=X=K;X�X=GgQ _ C�QPK�½:j GUE�C�cIK$Q�Z
X"C�OPw cIK7X=GXÂ;K�[7d/V�X=ZDNWK$OhC�N=M$C�q cUK���·&KhX R Va· Z R C�Z�B�GgNWGUL R cUK;Z C�X=X"j�OPw Z=GUV6Q n�~ X=X"j�Ohw Z�GIV Q m6t GUXTQ V�Z
Q K;K;H�K;H/Z=VTV6q Z"C�GgQ7Z R K µ B�KDOTK;Z"NWGUL�[
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¾ Q Z R GUX�X�K;L;Z=GUV6Q
��·&K�X R Va· R Va· Z R KAC�H�H�K;H/C�X=X"j�Ohw Z�GIV Q7V�Y cUG M�K;cIG R V V6H K�½:j GUE�C�cIK$Q L;KPX=GgOhw cUGxÅ`K;X�Z R K
L;V6Q X=Z�N=j L;Z=GUV6Q7V�Y@GgQ�Y�V6N�OhC�Z=GUE�KTw�NWGUV6NWX$[

µ K�Y<V6NWK�·&K7H�V�X=V`��·&K Q K;K;H Z=V/H�K�Å
Q K�Z R K^L;V6Q L;K$w ZhV�YDC L;V6Ohw cUK;Z=K�Q K;Z-·&V6N=M X=Z"N=j L;Z"j�N K�[ ~
��� � � 
 ���<�+�5�����������+Z
�<� � ��� � �W� GUX V6Q K Z R C�Z R C�X@Q V O2GIX�X=GgQ _�K;H�_�K;X 7 Z R C�Z GIXF��GIZ K$Q L;V H�K;X Q V�C�X=X=K$N Z=GUV6Q X
V�Y L;V6Q H�GUZ=GUV6Q�C�c GgQ H�K$w�K$Q H�K$Q LFK�[ ¾ Q/CPH�V6OhC�GgQr·+GUZ R �/E�C�N G C�q cIK;XF�
Z R K$NWKhC�NWK
�	�5L;V6Ohw cUK;Z=KhQ K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK;X$[ ~ Q�GgOhw�V NWZ"C�Q�Z w�N V6w�K$NWZWr�V�Y`L;V Ohw cUK;Z=K+Q K;Z�·&V6N�M+X=Z�N=j L;Z"j�NWK;X@GUX Z R C�Z@C�cUc�X"j L R X=Z"N=j L;Z�j�NWK;X
Y<V6N+C�_�GUE�K$Q^H�V OhC�GgQ*C�N K�K�½:j GUE�C�cIK$Q�Z$[

� Va·D� Y<V6N(Ch_�GUE�K$Q H�V6OPC�GgQ %T�
X"j�w�w�V�X=K[·{K R CFE�KAC�X�X=K;X=X=K;H/Z R KTH�K$Q X=GUZWr � n � � 13;9=<�� �65 t �f· R K$NWK
; <�� GIX�X�V6OTKDL;V Ohw cUK;Z=KhQ K;Z�·&V6N�MhX=Z�N=j L;Z"j�NWK Y�V6N %A[�] GUE�K$Q/w�C�N=C�OTK;Z�K$N&GgQ H�K$w�K$Q H�K$Q L$K��@w�C�N�C�OTK;Z=K$N
OTV H`j cgC�NWGUZWr��6cUGgM�K;cUG R V6V H*K�½�j GUE�C�cUK$Q L;K��
C�Q H7V6Q K C�H�H�GIZ�GIV Q�C�c
C�X�X"j�Ohw Z=GUV6Q
� GUZ&Z"j�N=Q X V j Z Z R C�Z�·&K+L$C�Q
L;V6Ohw�j Z�K�Z R KAw�NWGUV6N � n � B <
13; =< �65 t Y�V6N ���\X�Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK9;,<+GgQ % Y NWV6O Z R KD_�GIE�K$Q7H�K$Q X=GUZ|r�[

uvV*X�K;K R Va· Z R GUXTL;V6Ohw�j Z"C�Z=GUV6Q/GUXTH�V6Q K��@L;V6Q X=GUH�K$NTC�_6C�G Q V6j�N�Z-·&V y q GgQ�C�NWr y E�C�N G C�q cIK^H�V OhC�GgQ
[
x�j�w�w�V�X=K)·&K+C�NWK&_�GUE�K$QhC(H�K$Q X=GUZWr�Y�V N Z R K+w�C�N=C�OTK;Z�K$NWX V�Y
Z R KK¼WV�GgQ�Z@X"w�C�L;K � n �

�
� ���

��
� ���

� �
� 13; =

���
� �K5 t [

p
N V6O Z R GUXzH�K$Q X=GUZ|r��
·&K+L;V6Q X�Z"N=j L;Z Z R K w�C�N�C�OTK;Z=K$N H�K$Q X=GUZ=GUK;X&Y<V6N K$C�L R V�Y�Z R K+Z R NWK;K�Q K;Z-·&V6N=M�X�Z"N=j L y
Z"j�NWK;X G Q7Z R K�H�V6OhC�GgQ
[@p@GgNWX=ZF�6L;V Q X=GUH�K$N+Z R KDQ K;Z-·&V6N=M�X=Z�N=j L;Z"j�NWK9� � % [ ~ w�C�N=C�OTK;Z=K$NzX=K;ZzY�V N&Z R GUX
Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK�GUX ���

�
��� � � � ��� � ���� !6[ u R K;X=KTw�C�N=C�O2K;Z=K$NWX+C�NWKDNWK;cgC�Z�K;H*Z=VhZ R KDw�C�N=C�OTK;Z�K$NWX+V�Y@Z R K

¼WV�GgQ�Z+X�w�C�L;KAq�r Z R K(Y�V�cUcUVa·+GgQ _ N K;c C�Z=GUV6Q X
�

�
�
� # �

�
� � � � �

��
� # nWk � �

�
t$n � � ���� t �

� �
� #��

�
nWk�� � � � � t

u R j X$�'·&K�OhCFr V6q Z�C�GgQ � n �
�
� � � � � ��� � ���� 13; =��� � �65 t Y NWV6O Z R K�_�GUE�K$Q H�K$Q X=GUZ|r*q�r7L R C�Q _�G Q _PE�C�NWGgC�q cUK;X

�

� n �
�
��� � � � ��� � � �� 13; =��� � �K5 t #! 
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�
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��
� � �
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� 13; =
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� GUX+Z R K$#6C�L;V6q GgC�Q V�Y Z R K�Z"N=C�Q X Y�V6N�OhC�Z=GUV6Q
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#��
�
nWk�� �

�
t n_À�}�t

u R K'#6C�L;V q G C�Q( B E*) Y�V NhZ R K Z"N=C�Q X Y�V6N�OhC�Z=GUV6Q Y NWV6O � � Z=V � B <�� �)· R K$N K ; <�� GUX*C�Q C�N=q GUZ"N=C�NWr
L;V6Ohw cUK;Z=KTQ K;Z-·{V N=MTX=Z"N�j L;Z"j�NWK���GUX+_�GUE�K$Q GgQ^Z R K ~ w�w�K$Q H�GUi n u R K;V6N K$O kF��t [

� K;i Z$�+L;V6Q X�GIH�K$N Z R K�Q K;Z-·{V N=MeX=Z�N=j L;Z"j�NWK`� � % [ ~ X�X"j�OTGgQ _ Z R C�Z Z R K R r�w�V�Z R K;X=GUX ; =
���
�

GUX C�cUX=V/w�V�X=X�G q cUK��b·&K7V6q Z"C�GgQ � n �
�
� ���

��
� ���

� �
� 1J;9=

���
� �65 t # � n �

�
� ���

��
� ���

� �
� 13;9=

���
� �65 t q�r�cUGgM�K;cUG R V6V H

K�½�j GIE�C�cUK$Q L;K�[�u R K$N K�Y�V6N K��9·&K�L$C�Q7L;V Ohw�j Z=K�Z R K�H�K$Q X=GUZWr7Y<V6N&Z R KDQ K;Z-·&V6N=MTX�Z"N=j L;Z"j�NWK9� � % j X�G Q _
Z R K+#6C�L;V6q GgC�Q, 

���
� #�� ��nWk � � ��t [

p@GgQ�C�cUcUr��(L;V6Q X=GUH�K$N^Z R K�K$OPw Z|r Q K;Z-·{V N=M�X�Z"N=j L;Z"j�NWK�[ ]�GUE�K$Q Z R K�C�X=X"j�OPw Z=GUV6Q V�Y2w�C�N�C�OTK;Z=K$N
GgQ H�K$w�K$Q H�K$Q L;K��J·&K*OhCFreV6q Z"C�GgQeZ R K*H�K$Q X=GUZ=GUK;X � n �

�
1J; =

�
� �K5 t C�Q H � n � � 13; =

�
� �65 t X=K$w�C�N�C�Z=K;cUr�[ uvV
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change of
variable
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p@GU_6j�NWK s
�

~ L;V6Ohw�j Z�C�Z=GUV6Q V�Y Z R K w�C�N�C�OTK;Z=K$N H�K$Q X=GUZ=GUK;X�Y<V6N Z R KeZ R NWK;KeQ K;Z-·&V6N=M X=Z"N=j L;Z�j�NWK;X
V�Y Z R KeZ�·&V y q GgQ�C�N r y E�C�NWGgC�q cUK H�V6OPC�GgQ ���a� % !6[ u R K C�w�w�NWV6C�L R L;V6Ohw�j Z=K;X�Z R K�H�K$Q X=GUZ=GUK;X Y NWV6O
� n �

�
� � �

� �
� ���

��
� 13; =

���
� �65 t ��j X=GgQ _7cUG M�K;cIG R V V6H K�½�j GIE�C�cUK$Q L;K�� w�C�N�C�OTK;Z=K$NzGgQ H�K$w�K$Q H�K$Q LFK�� C�Q H*w�C�N�C�O y

K;Z=K$N+O2V6H`j cgC�NWGUZWr�[

V6q Z"C�G Q Z R KhH�K$Q X=GUZWr Y�V6N �
�
�4·&K[Å
NWX=Z�K;i Z"N=C�L;Z � n �

�
13; =

���
� �65 t Y NWV O Z R KhH�K$Q X=GUZWr Y�V6N(Z R K Q K;Z-·{V N=M

X=Z"N�j L;Z"j�NWK'� ��% [Du R GIX�K;i6Z�N=C�L;Z=GUV6Q GUX�X=Z"N=C�GI_ R ZWY<V6N-·+C�N H��`q�K;L$C�j X�K q�r/w�C�N=C�O2K;Z=K$N+GgQ H�K$w K$Q H�K$Q L;K��
Z R K�w�C�N=C�OTK;Z=K$NWXPY�V N>� � % OTj X=Z*q�K/GgQ H�K$w�K$Q H�K$Q�Z$[ u R K$Q
�o·&K�j X=K w�C�N=C�OTK;Z�K$N OTV H`j cgC�NWGUZWr��
· R GUL R X�C$r XhZ R C�Z � n �

�
1J; =

�
� �65 t # � n �

�
13; =

���
� �65 t [ uvV�V6q Z"C�GgQ9Z R K*H�K$Q X=GUZWr Y<V6N�� � ��·&K*K;i Z"N=C�L;Z

� n � � 13; =
���
� �K5 t Y NWV O Z R K�H�K$Q X�GIZWr�Y<V6N@Z R K(Q K;Z�·&V6N�M�X=Z"N�j L;Z"j�NWK � � % � C�Q H C�_6C�GgQhC�w�w cUr w�C�N�C�OTK;Z=K$N

OTV H`j cgC�NWGUZWr�[{u R KDC�w�w�NWV6C�L R GUX�X"j�OPOhC�NWGXÂ;K;H^GgQ p@GI_ j�NWK s [
¾ QTZ R GUX L;V Q X=Z"N=j L;Z=GUV6Q
��GUZ GUX&G OPw�V6NWZ�C�Q�Z@Z R C�Z q�V�Z RhR r�w�V�Z R K;X=K;X ; =

���
� C�Q H>;9=

���
� R CFE�K�Q V Q
Â;K$NWV

w�NWGUV6N@w�NWV q�C�q GUcIGUZ=GUK;X$� cUK;X=ZK·&K L;V j cIH7Q V�Z OPC�M�K{j X�K{V�Y`cIGgM�K;cUG R V V6H^K�½�j GUE�C�cUK$Q L;K(Z=V�V q Z"C�GgQ�Z R K{w�C�N�C�O y
K;Z=K$N&H�K$Q X�GIZ�GIK;X Y<V6N&Z R K�K$Ohw ZWrhX�Z"N=j L;Z"j�NWK�[ ¾ Q7V6NWH�K$N Z=VTZ"C�M�KDC�H�E�C�Q�Z"C�_�K(V�Y cUGgM�K;cUG R V6V H�K�½�j GIE�C�cUK$Q L;K
GgQ^_�K$Q K$N�C�c<�'·&KDC�H�V6w Z+Z R K(Y<V�cUcUVa·+GgQ _ C�X�X"j�Ohw Z=GUV6Q
[

������� ��������	������ & � � � ;�� � �
��2�	 ��� ��� � " � � � ( �+���F�$� �	
Y� � ����� %��D0 n ; =<�� 1 5 t � } ]
��� � 
�
 ��� � &
� 
 ���<�T�5����������� Z��<� � ��� � �W� Z ; <�� ,

� V�Z=K�Z R C�ZF�6GgQ Z R K�L;V6Q�Z=K;i6Z&V�Y C�L$C�j X�C�c µ CFr�K;X�G C�Q^Q K;Z�·&V6N�M�X$� Z R K$N K�GIX V6Q cUr^V6Q K R r�w�V�Z R K;X=GUX�L;V N=NWK y
X"w V6Q H�GgQ _�Z=V�Z R K K�½�j GIE�C�cUK$Q L;K�L;cgC�X�X V�Y`L;V Ohw cUK;Z=K+Q K;Z�·&V6N�M+X=Z�N=j L;Z"j�NWK;X$[ ¾ Q�Z R GUX L$C�X=K�� ~ X=X"j�Ohw Z=GUV6Q �
X"CFr X{Z R C�Z Z R GUX+X�G Q _�cIK R r�w�V�Z R K;X=GUX+GUX�w�V�X=X=Ggq cUK�[ ¾ Q7Z R K�L;V6Q�Z=K;i6Z&V�Y L$C�j X"C�c µ CFr�K;X�G C�Q^Q K;Z�·&V6N�M�X$��Z R K
C�X=X�j�Ohw Z=GUV6Q GgOhw cUGIK;XTZ R C�Z�K$C�L R V�Y Z R K �	�`L;V Ohw cUK;Z=K Q K;Z-·&V6N=MPX=Z"N=j L;Z"j�N K;X�GIXDw V�X=X=Ggq cUK�[ ~ cUZ R V6j _ R
·&K OPC�M�K�Z R K�C�X=X"j�OPw Z=GUV6Q7V�Y X=Z�N=j L;Z"j�NWKDw V�X=X=Ggq GUcUGIZWr/C�X+CAOPC�Z=Z=K$NzV�Y L;V Q�E�K$Q GUK$Q L;K��f·&K R CFE�K(Y<V6j�Q H
GUZ+Z=V q KANWK$C�X=V6Q�C�q cUK�GgQ/OhC�Q�r NWK$C�c y ·&V6NWcUH�Q K;Z-·&V6N=M y cUK$C�N=Q GgQ _ w�NWV q cIK$O2X$[

] GUE�K$Q7Z R GUX C�X=X"j�Ohw Z=GUV6Q
� ·{K�L$C�Q^Q V�· H�K;X=L$NWGgq�KTV6j�N&L;V Q X=Z"N=j L;Z=GUV6Q^O2K;Z R V6H GgQ^_�K$Q K$N=C�c�[
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��F� Z;� ��X � n � � 13; =<�� �K5 t � �6�$�W�S; <�� � ZSZ
� � �
��� � � 
 ���<�*�5�����������`Z��<� � ��� � �|� ]
����%D�9��� ��� Z�Z ��� � �<�����"Z2�6] � ���W� � ���<�F�^�.��
�� � �$� 
��$�`��� � *)Z�Z ���+� &
�<����� !�� � � ���W� � ���<�$� � ��
 ��
 ���"����X � *IZ�Z ��� � �<����� "�� � 
 � ��� 
 �g� ����
7��� � ���F� 
 �$�`��� � *)Z�Z ��� � �<������� � �{����

Z
�<� � ��� � �W� � �QZ�Z;� �;� 
 ����X � *IZ�Z ��� � �<������� � � �5��� � � 
 X 
����<�F� � ���`� � n � B <�1J; =< �K5 t ]
���&��� X��5����������� Z
�<� � � &
� � �|� ; <T���S% ,

2 �
	�	���	 f&V6Q X=GUH�K$N+C�Q�rS; <F[ µ r ~ X=X�j�Ohw Z=GUV6Q � ��G YK·&K�H�K;Z=K$N=OTGgQ K � n � �	� 13; =< �65 t Y�V6N K;E�K$NWr w�C�N�C�O y
K;Z=K$N X=K;Z � ��� C�X=X�V6L;GgC�Z=K;H%·+GUZ R ; <F�5Z R K$Q�·&KDH�K;Z�K$N=OTGgQ K � n � B <
13; =< �65 t [+x V7L;V6Q X=GUH�K$N�Chw�C�NWZ�GIL$j cgC�N
� �	� [KÁ
K;Z�" � q K+Z R K�w�C�N K$Q�Z=XzV�Y�� � G Q�;,<$� C�Q H>; <��

�
q�K�C(L;V6Ohw cUK;Z=K�q�K;cUGUK�Y y Q K;Z-·&V6N=M2X=Z"N=j L;Z"j�N K)·+GUZ R

E�C�NWGgC�q cUK^V6NWH�K$NWGgQ _ " � ��� � Y�V�cIcUVa·&K;H q�r�Z R K^NWK$OhC�G Q GgQ _�E�C�NWGgC�q cUK;X$[/p@GgNWX=ZF� j X=GgQ _ ~ X=X�j�Ohw Z=GUV6Q � �
·&K NWK;L;V�_ Q GFÂ;KPZ R C�Z�Z R K R r�w�V�Z R K;X�GIX'; =<��

�
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Z=K$Q�Z[·+GUZ R w�C�N=C�OTK;Z=K$N GgQ H�K$w�K$Q H�K$Q L$K�� Z R K7B�G N GIL R cUK;Z C�X=X�j�Ohw Z=GUV6Q
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L;V6Q X=GUX=Z�K$Q�Zb·+GUZ R C�cUc�q�j Z&Z R K(B�G N GIL R cUK;Z C�X=X"j�Ohw Z=GUV6Q
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C�B�GgNWGUL R cUK;Z(H�GIX�Z"NWGgq�j Z=GUV6Q
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u R K C�X=X"j�Ohw Z=GUV6Q�Z R C�Z w�C�N�C�OTK;Z=K$NWX@C�NWK+w V�X=GUZ=GUE�K+GUX GgOhw V6NWZ"C�Q�Z$[vp`V6NvK;i�C�Ohw cUK���_�GUE�K$QPC(H�V6OhC�GgQ
L;V6Q X=GUX=Z�G Q _eV�Y V6Q cUr cIV�_�GUL$C�c N K;c C�Z=GUV6Q X R Ggw X$�)·&K L$C�Q R CFE�K/w�C�N=C�OTK;Z�K$NTGgQ H�K$w�K$Q H�K$Q L;K���cUGgM�K;cUG R V6V H
K�½�j GIE�C�cUK$Q L;K�� C�Q H^X�Z"N=j L;Z"j�NWKDw V�X=X=Ggq GUcUGUZ|r���C�Q H^r�K;Z � n � � 1J;9=<�� �65 t ·+GUcUc Q V�Z(q�KDB�GgNWGUL R cUK;Z$[
����� � ����� ��� ����

� � 
�� �"� ��� ��� �����,� ��� � � � ��� � ��� � � ����� � �
� ��� � 
 
 � 	�� � ���
� ������� �
u R K$NWK7GUX C X=GgOhw cUK^L R C�N=C�L;Z=K$NWGXÂ$C�Z�GIV Q�V�Y(Z R K C�X=X"j�Ohw Z=GUV6Q V�Y w�C�N=C�OTK;Z=K$N GgQ H�K$w�K$Q H�K$Q L$K�[ o K;L$C�cIc
Z R Khw�NWV6w K$NWZWr^V�Y{w�V�X=Z=K$NWGUV6N�w�C�N�C�OTK;Z=K$N GgQ H�K$w�K$Q H�K$Q L;K��K· R GUL R X"CFr6X(Z R C�Z�w�C�N=C�O2K;Z=K$NWX�NWK$OhC�GgQ GgQ y
H�K$w�K$Q H�K$Q�Z+C�X cUV6Q _TC�X L;V Ohw cUK;Z=K�L$C�X=K;X{C�N K{V q X=K$NWE�K;H�[@u R j X$��X�j�w�w�V�X=Ko·&K R CFE�K+C�Qhj�Q GgQ�Y<V6N=OhC�Z�GIE�K
B�GgNWGUL R cUK;Z+w�NWGUV6N Y�V6N Z R KK¼WV�GgQ�Z y X"w�C�L;K�w�C�N�C�OTK;Z=K$NWX n C�cUc`K;i�w�V6Q K$Q�Z=X E�K$NWrTL;cIV�X=K+Z=VJÂ;K$NWV t �a· R GUL R X�C�Z=GUX y
Å`K;X w�C�N=C�OTK;Z=K$N
GgQ H�K$w�K$Q H�K$Q LFK�[{u R K$Q
��G Y�·&K V6q X=K$N E�K&V6Q K V6N K{OTV6N K L;V6Ohw cUK;Z=K&L$C�X�K;X$��V6j�N w�V�X=Z�K$NWGUV6N
·+GUcUc{C�cUX=V^X�C�Z=GUXWY<r*w�C�N=C�OTK;Z�K$N(G Q H�K$w K$Q H�K$Q L;K�[ ¾ Q L;V6Q�Z"N=C�X=ZF�`X"j�w�w V�X=Km·&K R CFE�KDZ R KAX�C�OTKhj�Q GgQ�Y�V6N y
OhC�Z�GIE�K w�NWGUV6N;� C�Q H�V6q X=K$N E�KhV6Q KhV NDOTV6N KAGgQ L;V6OPw cIK;Z�K^L$C�X=K;X$[7u R K$Q
� V6j�N�w�V�X�Z=K$NWGUV6N2· GIcUc+Q V�ZDq K
C7B�GgNWGUL R cUK;ZTH�GUX=Z"NWGgq�j Z=GUV6Q n GgQ Y C�L;Z$�
GUZj· GIcUc&q�K C7cUGgQ K$C�N�L;V6OTq GgQ�C�Z=GUV6Q/V�Y&B�GgNWGUL R cUK;ZTH�GUX=Z"NWGgq�j Z=GUV6Q X t
C�Q H�· GIcUc+Q V�Z�X"C�Z=GUXWY�r�w�C�N�C�OTK;Z=K$N(GgQ H�K$w�K$Q H�K$Q L;K�[ ¾ Q Z R GUXDX�K$Q X=K�� Z R K C�X=X�j�Ohw Z=GUV6Q/V�Y�w�C�N�C�OTK;Z=K$N
GgQ H�K$w�K$Q H�K$Q L;K^L;V6N�NWK;X"w�V Q H�X�Z=VhZ R KhC�X=X�j�Ohw Z=GUV6Q Z R C�Z(V6Q KY�aX�M6Q Va·+cUK;H�_�KTGUX�K�½�j GIE�C�cUK$Q�Z�Z=V R C$E GgQ _
X=K;K$Q V6Q cUr L;V6OPw cIK;Z�KDL$C�X=K;XF[

� R K$Q cUK$C�N=Q GgQ _/L$C�j X"C�c µ CFr�K;X=GgC�Q/Q K;Z-·{V N=M�XF�
Z R K$NWKTGUXACPX=GgOTGUc C�NDL R C�N=C�L;Z=K$NWGXÂ$C�Z=GUV6Q V�Y&Z R KhC�X y
X"j�Ohw Z�GIV Q/V�Y{cUGgM�K;cUG R V6V HeK�½�j GIE�C�cUK$Q L;K�[ n<o K;L$C�cUc@Z R C�ZF�i· R K$Q/cUK$C�N=Q GgQ _�C�L$C�j X"C�c Q K;Z-·&V6N=M�X$�5Z R KhC�X y
X"j�Ohw Z�GIV Q OTj X=Z R V�cUH�[ t �(C�OTK;cUr��`j�Q�Z=GUc Q Va·D�
·&K R CFE�K�L;V Q X=GUH�K$NWK;H^V6Q cUr�����Z �F� �F�Y�<� ���`� 
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H`C�Z"C
V6q Z"C�G Q K;H%·+GUZ R V j Z�GgQ�Z=K$NWE�K$Q�Z=GUV6Q
[ �+V Q K;Z R K;cUK;X=X$��GgQ/OhC�Q�r*NWK$C�c y ·&V6NWcUH/X=Z"j H�GUK;X$�i·&K�V6q Z"C�GgQ � � � �$��� &
� �$� �<� 
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H`C�Z"CTV6q Z�C�GgQ*q�r^G Q�Z=K$NWE�K$Q�Z=GUV6Q 7 Y<V6N K;i:C�Ohw cUK��
q�r*N=C�Q H�V6O2GFÂ;GgQ _7X"j�q
¼WK;L;Z=X(G Q�Z=V7L;V6Q y
Z"NWV�c C�Q H^K;i�w�K$NWGgOTK$Q�Z"C�c@_6N V6j�w X$[ ~ cUZ R V6j _ R ·&K R CFE�KDQ V�Z H�K;E�K;cUV6w�K;H�Z R KDL;V6Q L;K$w Z=X(GgQ^Z R GUX�w�C�w�K$N
Z=V^H�K$OTV Q X=Z"N=C�Z�KDZ R K C�X=X=K$NWZ=GUV6Q
�
GUZ�Z"j�N=Q X�V6j Z�Z R C�Z�GbY)·&KTX=Z"C�N Z>·+GUZ R Z R K7j�Q G Q�Y<V6N=OPC�Z=GUE�KhB�GgNWGUL R�y
cUK;Zhw�NWGUV6N n · R GUL R X"C�Z�GIX�Å`K;XAcUGgM�K;cUG R V6V H K�½�j GUE�C�cUK$Q L;K t �zZ R K$Q Z R K^w�V�X=Z�K$NWGUV6NJ·+GUcIc&X"C�Z=GUXWY�r/cUGgM�K;cUG R V6V H
K�½�j GIE�C�cUK$Q L;KhG Y{C�Q H^V6Q cUr^G Y�·&K�X=K;KAQ VhK;i�w�K$N G O2K$Q�Z"C�c H`C�Z�C�[ ¾ Q Z R GUX�X�K$Q X=K��'· R K$Q cIK$C�N=Q GgQ _^L$C�j X"C�c
µ CFr�K;X=GgC�QhQ K;Z-·&V6N=M�X$��Z R K�C�X=X"j�OPw Z=GUV6QTV�Y�cUGgM�K;cUG R V V H*K�½�j GIE�C�cUK$Q L;KDL;V6N�NWK;X"w�V Q H�X Z=V�Z R K�C�X=X�j�Ohw Z=GUV6Q
Z R C�Z&V6Q KY�\X�M6Q Va·+cUK;H�_�K�GUX�K�½�j GUE�C�cUK$Q�Z�Z=V R C$E GgQ _ X�K;K$Q7V6Q cUr*Q V6Q K;i:w K$NWGgOTK$Q�Z"C�c H`C�Z"C�[��

¾ Q cIGU_ R ZDV�Y Z R K;X=KTL R C�N=C�L;Z=K$NWGXÂ$C�Z�GIV Q X$�4·&KDX�K;KAZ R C�Z�Z R KhC�X=X"j�OPw Z=GUV6Q X�V�Y{w�C�N=C�OTK;Z=K$N(GgQ H�K$w�K$Q y
H�K$Q L;K*C�Q H cUG M�K;cIG R V V6H K�½:j GUE�C�cUK$Q L;K C�NWK j�Q�NWK$C�X�V6Q�C�q cUK^GgQ�OhC�Q�r/H�V6OhC�G Q XF[*p5V6N�K;i�C�Ohw cUK��@G Y>·&K
cUK$C�N=QeC�q V6j ZhC/w�V6NWZ�GIV Q�V�Y(H�V6OhC�GgQ q�r�N K$C�H�GgQ _�V6N�Z R NWV6j _ R ·&V6NWH V�Y OTV6j Z R � V NDX�G OPw cIreC�w�w cUr
L;V6OhO2V6QhX�K$Q X=K�� Z R K$QhZ R K;X=K C�X=X"j�Ohw Z=GUV6Q X&X R V j cIH*q K�X"j X"w K;L;Z$[ ¾ Q7Z R K;X=K�X�GIZ�j�C�Z=GUV6Q X$� V6j�N&OTK;Z R V H y
V�cUV�_�r Y�V6N2H�K;Z=K$N=OTGgQ GgQ _ C�Q�GgQ�Y<V6N=OhC�Z�GIE�K*w�NWGUV6N�Y NWV6O C/w�NWGUV6NhQ K;Z-·&V6N=M�C�Q H C X=GgQ _�cUK K�½:j GUE�C�cIK$Q�Z
X"C�OPw cIK�X=GXÂ;KDGUX(Z=V6VTX=GgOhw cUK�[

uvV�NWK;cgC�ieV Q K*V6N7q�V�Z R V�Y�Z R K;X=K/C�X=X"j�Ohw Z�GIV Q Xn· R K$Q Z R K;r C�NWK*j�Q�NWK$C�X=V Q�C�q cUK��)·&K*L$C�Q j X=K
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 �$� � 
��Y�<���=�QZ;�hGgQ w cgC�L;K*V�Y C�Q9K�½:j GUE�C�cUK$Q�Z^X"C�Ohw cUK*X=GXÂ;K�[ �(C�OTK;cUr��b·&K�C�X"M C�j X=K$NPZ=V
GgOhC�_�GgQ K(Z R C�Z R K>·+C�X@GgQ GUZ=GgC�cUcUr*L;V6Ohw cUK;Z=K;cUrhGU_6Q V N=C�Q�Z{C�q V6j Z{C�H�V6OhC�G Q
� R CFE6GgQ _hC�Qhj�Q GgQ�Y<V6N=OhC�Z�GIE�K
B�GgNWGUL R cUK;Z*w�NWGUV6N [ u R K$Q
�b·&K�C�X"M�Z R K�j X=K$NPZ=V X"w�K;L;G Y<r C H`C�Z"C�q�C�X�K�. � Z R C�Zm·&V6j cUH w�NWV H`j L;K�C
w�V�X=Z=K$NWGUV6N(H�K$Q X=GUZWr�Z R C�Z NWK��`K;L;Z�X R GUXDL$j�N=N K$Q�Z�X=Z"C�Z=KTV�Y+M6Q Va·+cUK;H�_�K�[hu R GIX�H`C�Z"C�q�C�X=KhOhCFr*L;V6Q�Z"C�GgQ
GgQ L;V6Ohw cUK;Z=K L$C�X=K;XhC�Q H���V6N�K;i�w�K$NWGgOTK$Q�Z"C�c&H`C�Z�C�[�u R K$Q
� Z=V X=L;V6NWK^C/NWK$C�c&H`C�Z"C�q�C�X=KS.*��·&K X�L;V6NWK
Z R K�H`C�Z�C�q�C�X=K9. � 
 . �`j X=GgQ _ Z R KAj�Q GgQ�Y�V N=OhC�Z=GUE�KTw�NWGUV6N+C�Q H/CTcUK$C�N=Q GgQ _*C�cU_�V6N GIZ R O Z R C�Z R C�Q H�cIK;X
OTGUX=X=GgQ _^C�Q H*K;i�w�K$N G O2K$Q�Z"C�c�H`C�Z"CTX�j L R C�X(]�Ggq�q X�X�C�Ohw cUGgQ _`[

¾ Z{NWK$OPC�GgQ X Z=VTq�K(H�K;Z=K$N=OTGgQ K;H7GbY Z R GUX C�w�w�NWV6C�L R GUX{w�N=C�L;Z=GUL$C�c<[ �+K;K;H�K;H^GUX&C�L;V6Ohw�C�L;Z{NWK$w�NWK;X�K$Q y
Z"C�Z�GIV Q�Y<V6N X"w�K;L;G Y<r6GgQ _TK�½:j GUE�C�cUK$Q�Z+H`C�Z"C�q�C�X=K;X@Z R C�Z C�cUcUV�· X{CDj X�K$N@Z=VDC�L;L$j�N�C�Z=K;cUrhNWK��`K;L;Z R GUX&L$j�N=NWK$Q�Z
M Q V�· cIK;H�_�K�[ � Q K�w�V�X=X=Ggq GUcIGUZWr^GUX Z=VTC�cUcUV�· CDj X=K$N Z=V�X"w K;L;GbY<r^C�w�NWGUV6N µ CFr�K;X=GgC�Q7Q K;Z-·{V N=MDC�cUV6Q _J·+GUZ R
K�½�j GIE�C�cUK$Q�Z�X�C�Ohw cUKDX=GXÂ;K;X n q V�Z R K;i�w�K$NWGgOTK$Q�Z"C�c@C�Q H/Q V6Q K;i:w K$NWGgOTK$Q�Z"C�c t Y�V N&K$C�L R E�C�NWGgC�q cUK�[(u R K$Q
�
V6Q K(L;V6j cUH*NWK$w�K$C�Z=K;H�cUr X"C�Ohw cUK�K�½:j GUE�C�cIK$Q�Z(H`C�Z"C�q�C�X�K;X@Y NWV6O Z R KDw�NWGUV6N&Q K;Z�·&V6N�MDZ R C�Z X"C�Z=GUXWY�rPZ R K;X=K
X"C�OPw cIK y X�GFÂ;K L;V6Q X=Z"N�C�GgQ�Z=XF�@L;V6Ohw�j Z=K7H�K;X=GgNWK;H ½:j�C�Q�Z=GUZ=GUK;X n X�j L R C�XhC X=L;V6NWGgQ _�OTK;Z�NWGUL t Y NWV6O K$C�L R
K�½�j GIE�C�cUK$Q�Z�H`C�Z"C�q�C�X=K���C�Q H Z R K$Q^CFE�K$N=C�_�K�Z R KDN K;X"j cUZ=X$[

x BjÁvf X"j _�_�K;X=Z*C H�GV��K$NWK$Q�Z*OTK;Z R V H Y�V N C�L;L;V OhOTV H`C�Z=GgQ _ Q V6Q j�Q GbY<V6N=O K�½�j GUE�C�cUK$Q�Z*X"C�Ohw cUK
X=GXÂ;K;X$[ u R K;G N&OTK;Z R V6H w�N V6H`j L;K;X&B�GgNWGUL R cUK;Z�w�N GIV NWX Z R C�Z X"C�Z�GIX Y�rhw�C�N=C�OTK;Z=K$N GgQ H�K$w�K$Q H�K$Q LFK��
q�j Z&Q V�Z
cUGgM�K;cUG R V V H�K�½:j GUE�C�cUK$Q L;K�[
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uvVeL;V6Ohw cUK;Z=K�Z R K/GgQ�Y<V6N=OhC�Z�GIV Q Q K;K;H�K;H Z=VeH�K$NWGUE�K�C µ C$r�K;X=GgC�Q OTK;Z"N GIL�� Z R K�j X=K$N^OTj X=Z^C�X=X�K;X=X
Z R KTw�NWGUV6N�w�NWV6q�C�q GUcUGUZ=GUK;XDV�Y Z R KAQ K;Z-·&V6N=MPX=Z"N=j L;Z"j�N K;X$[ ~ cUZ R V6j _ R Z R K;X=KhC�X=X=K;X�X"OTK$Q�Z=X�C�NWK�cUV�_�GUL$C�cUcUr
GgQ H�K$w�K$Q H�K$Q�Z^V�Y+Z R K*C�X=X�K;X=X"OTK$Q�ZDV�Y(Z R K*w�NWGUV6NTQ K;Z-·{V N=M`� X=Z�N=j L;Z"j�NWK;XTZ R C�Z�L;cUV�X=K;cUr NWK;X=K$OTq cUK^Z R K
w�NWGUV6N�Q K;Z-·&V6N=M\·+GUcUc Z�K$Q H�Z�V R CFE�K R GU_ R K$NDw�N GIV N�w�NWV6q�C�q GUcUGUZ=GUK;X$[hJ+K$N K��i·{Khw�NWV w�V�X=KTZ R K�Y<V�cUcUV�· G Q _
w�C�N=C�OTK;Z"NWGUL(Y<V6N=OTj cgC�Y�V N 0 n ; =< 1 5 t Z R C�Z+OhC�M�K;X(j X=K�V�Y@Z R KDw�NWGUV6N(Q K;Z�·&V6N�M`[

Á K;Z�� � H�K$Q V�Z�K Z R K^Q j�OAq K$N�V�Y Q V H�K;XAGgQ Z R K7X=r:OPOTK;Z"NWGUL7H�GV��K$NWK$Q L;K^V�Y " � n ;,< t C�Q H " � n
	�t �

n " � n ; < t 
 " � n
	�t=t � n " � n ;,< t�� " � n
	�t=t [ u R K$QS; <(C�Q H^Z R KDw�NWGUV6N Q K;Z�·&V6N�MTH�G � K$N(q�r
�,#OU �
� � � � �

C�NWL;X �:C�Q H�·&KDw�K$Q�C�cUGXÂ;K'; <(q�r CTL;V Q X=Z"C�Q�Z&Y C�L;Z=V6N }������ k Y<V6NzK$C�L R X"j L R C�NWL�[ u R C�Z&GIXF��·&K�X=K;Z
0 n ; =< 1 5 t # N���� n�m6��t

· R K$NWK N GUX+C�Q V6N=OPC�cUGFÂ$C�Z=GUV6QTL;V6Q X=Z�C�Q�ZF�a· R GUL R ·&K{L$C�QTGU_6Q V6NWK)· R K$QTL;V6Ohw�j Z=GgQ _hNWK;cgC�Z=GUE�K(w�V�X=Z�K$NWGUV6N
w�NWV6q�C�q GIcUGUZ=GUK;X$[&u R GUX�Y<V6N=OTj cgC&GUX X=GgOhw cUK���C�X�GUZ N K�½:j GgNWK;X V6Q cUr�Z R K{C�X=X=K;X=X"O2K$Q�Z�V�Y C&X�G Q _�cIK&L;V6Q X�Z"C�Q�Z � [
� V6Q K;Z R K;cUK;X=X$�'·&K(L$C�Q7GgOhC�_�GgQ K�_�K$Q K$N�C�cUGFÂ;GgQ _^Z R K Y<V6N=OTj cgCAq�r^w�j�Q GIX R G Q _7H�G ��K$NWK$Q�Z(C�NWL(H�GV��K$NWK$Q L;K;X
·+GUZ R H�G ��K$NWK$Q�Z2·&K;GU_ R Z=X$��C�X�X�j _�_�K;X=Z=K;H/q�r µ j�Q�Z=GgQ K�[Tp
j�NWZ R K$N=OTV NWK��`GUZDOhCFr*q K OTV6NWKhNWK$C�X=V6Q�C�q cUK
Z=V j X�KDChw�NWGUV6N+Q K;Z-·&V6N=MTL;V Q X=Z"N=j L;Z=K;H�·+GUZ R V6j Z+L;V Q H�GIZ�GIV Q G Q _^V QS; =<�� [

� KAQ V�Z=KTZ R C�Z�Z R GUXDw�C�N�C�OTK;Z"NWGUL�Y<V6N=O X"C�Z=GUX-Å`K;XDw�NWGUV6N(K�½�j GUE�C�cUK$Q L;K7V6Q cUr%· R K$Q Z R Khw�NWGUV6N�Q K;Z y
·&V6N=MPL;V6Q�Z"C�GgQ X�Q V^C�NWL;X$[&f&V6Q X=K�½�j K$Q�Z=cUr��
q K;L$C�j X=KTZ R KAw�N GIV NWX+V6Q Q K;Z�·&V6N�MTX=Z"N=j L;Z�j�NWK;X+Y<V6N+C�L$C�j X"C�c
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Q K;Z-·&V6N=M�X OTj X=Z@X"C�Z=GUXWY�rTw�NWGUV6N@K�½�j GUE�C�cUK$Q L;K��'·&K&X R V6j cUH Q V�Z j X=K+Z R GUX{w�C�N=C�OTK;Z=K$N GFÂ$C�Z=GUV6Q Y�V6N@C�L$C�j X"C�c
Q K;Z-·&V6N=M�X$[

� � � �b¯4³ � � � ® �j°j±�

¾ Q Z R GUX^X=K;L;Z�GIV Q
�)·&K*K;i�C�OTGgQ K�OTK;Z R V H�XhY<V6N Å
Q H�GgQ _ Q K;Z�·&V6N�M�X=Z�N=j L;Z"j�NWK;X\·+GUZ R R GU_ R w�V�X=Z�K$NWGUV6N
w�NWV6q�C�q GIcUGUZ=GUK;X$[ ~ cUZ R V6j _ R V6j�N&OTK;Z R V H�X�C�NWKDw�NWK;X�K$Q�Z=K;H^GgQ Z R K�L;V6Q�Z=K;i6Z&V�Y µ CFr�K;X=GgC�Q7X=L;V6N G Q _7OTK;Z y
NWGUL;X$�@Z R K;r�OhCFr�q�K^j X=K;HeGgQ L;V6QU¼ j�Q L;Z�GIV Q�·+GUZ R V�Z R K$NDQ V6Q µ CFr�K;X=GgC�Q OTK;Z"N GIL;XhC�X[·&K;cUc<[ ~ cUX=V`��·&K
Q V�Z=K(Z R C�Z+NWK;X�K$C�NWL R K$NWX R C$E�K w�NWV w�V�X=K;H*Q K;Z-·&V6N=M y X=K;cUK;L;Z=GUV6Q7L$NWGUZ=K$N G C2V�Z R K$N&Z R C�Q NWK;cgC�Z�GIE�KDw�V�X=Z�K$NWGUV6N
w�NWV6q�C�q GIcUGUZWr n K�[a_`[ �6d�C�H�GU_6C�Q^C�Q H o C�Y�K$NWZWr�� k$l�l�m6t �!· R GIL R ·&K�H�V^Q V�Z&L;V6Q X=GUH�K$N R K$NWK�[

d�C�Q�r+X=K$C�NWL R O2K;Z R V6H�XvY<V6N5cIK$C�N=Q GgQ _DQ K;Z�·&V6N�M&X=Z"N=j L;Z�j�NWK 7 GgQ L;c j H�GgQ _�Z R V�X=K@Z R C�Z4·&K@H�K;X=L$NWGgq�K 7
OhC�M�K2j X�KhV�Y C^w�N V6w�K$NWZWr V�Y{X=L;V NWGgQ _�OTK;Z"N GIL;X�Z R C�Z2·&KTL$C�cUc@H�K;L;V6Ohw V�X"C�q GUcUGUZ|r�[^] GIE�K$Q�C^Q K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK�Y<V6N H�V6OhC�GgQ %A�i·&KDX"CFr7Z R C�Z�C O2K$C�X"j�NWK�V6Q^Z R C�Z�X=Z�N=j L;Z"j�NWK�GIX 
��"��� � � �QZ;��� 
 � G Y{GUZ�L$C�Q
q�K�·�NWGUZ=Z=K$Q C�X C�w�N V6H`j L;Z7V�YDOTK$C�X"j�NWK;XF� K$C�L R V�Y¿· R GUL R GUX^C/Y j�Q L;Z=GUV6QeV Q cIreV�Y V6Q K/Q V6H�K/C�Q H
GUZ=X^w�C�NWK$Q�Z=X$[ p
NWV6O 
K½�j�C�Z=GUV6Q ��� �b·&K^X=K;K*Z R C�Z Z R K^cUGgM�K;cUG R V6V H_0 n .`13; =< �65 t _�GIE�K$Q q�reZ R K µ B
OTK;Z"N GILTGUXDH�K;L;V Ohw�V�X�C�q cUK�[hf&V6Q X=K�½�j K$Q�Z�cIr��vG Y{Z R Khw�NWGUV6N�w�NWV6q�C�q GUcUGUZ=GUK;XAV�Y Q K;Z-·&V6N=M7X=Z"N�j L;Z"j�NWK;X�C�NWK
H�K;L;V6Ohw V�X"C�q cUK���C�X(GUX�Z R KDL$C�X=K�Y�V6N Z R KAw�NWGUV6N X�_�GUE�K$Q/q�r�
 ½:j�C�Z�GIV Q m6� �5Z R K$Q Z R K µ B OTK;Z"NWGULJ·+GUcIc
q�K�H�K;L;V6Ohw V�X"C�q cUK�[&u R j XF�'·&K�L$C�Q\·�NWGUZ=K

0 n .4��; =< 1 5 t #
�
�
��� ���

n � � 1 " � t n�m9À�t

· R K$NWK
�
n � � 1%" � t GUX�V6Q cUr�CPY j�Q L;Z�GIV Q/V�Y � � C�Q H/GUZ=XDw�C�N K$Q�Z=XF[D]�GUE�K$Q�CPH�K;L;V6Ohw V�X"C�q cUK^OTK;Z"NWGUL��i·&K

L$C�Q7L;V6OPw�C�NWK�Z R K�X=L;V6NWK(Y<V6NzZ-·{VhQ K;Z-·&V6N=MTX�Z"N=j L;Z"j�NWK;X Z R C�Z+H�G ��K$N+q�r Z R KTC�H�H�GUZ=GUV6Q^V N&H�K;cUK;Z=GUV6Q^V�Y
C�NWL;X+w V�GgQ�Z=GgQ _hZ�V-� � ��q�rhL;V6Ohw�j Z�G Q _PV6Q cUrhZ R K�Z=K$N=O

�
n � � 1%" � t Y�V6N&q V�Z R X=Z"N=j L;Z"j�N K;X$[ ��KDQ V�Z=K(Z R C�Z

OTV�X�Z M Q Va·�Q µ CFr�K;X=GgC�Q*C�Q H*Q V6Q µ C$r�K;X=GgC�Q^OTK;Z"NWGUL;X�C�NWK�H�K;L;V6OPw�V�X"C�q cIK�[
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��KoÅ
NWX�Z{L;V Q X=GUH�K$N+Z R K�X�w�K;L;GgC�c�L$C�X�K�V�Y+Å
Q H�GgQ _7Z R K *@Q K;Z�·&V6N�MDX�Z"N=j L;Z"j�NWK;X�·+GUZ R Z R K R GU_ R K;X=Z+X�L;V6NWK
C�OTV Q _2C�cIc X=Z"N�j L;Z"j�NWK;X&GgQ�· R GIL R K;E�K$NWr Q V H�K R C�X�C�Z+OTV�X=Z&V6Q KTw�C�NWK$Q�Z$[

p5V6NvK$C�L R C�N L � � � � � n GgQ L;cgj H�G Q _TL$C�X�K;XK· R K$NWK+� � GUX Q j cIc t �
·&K C�X=X=V L;G C�Z=K{Co·&K;GU_ R Z�� n � � ��� � t �
cUV�_

�
n � � 13� � t
� cUV�_

�
n � � 1 3 t [ p
NWV O 
 ½:j�C�Z=GUV6Q m9À �'·&K R CFE�K
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· R K$NWK 	 � GUX&Z R K n w�V�X�X=Ggq cIr t Q6j cUc�w�C�NWK$Q�Z V�YM� � [@u R K(cgC�X=Z&Z=K$N=O GgQ>
 ½:j�C�Z�GIV Q m�m GUX&Z R K(X"C�OTK Y�V6NzC�cUc
Q K;Z-·&V6N=M7X=Z"N�j L;Z"j�NWK;X$[Du R j X$� C�OTV6Q _7Z R KhQ K;Z-·&V6N=M7X=Z"N�j L;Z"j�NWK;X�GgQ%· R GUL R K$C�L R Q V H�K R C�XDC�ZDOTV�X=Z
V6Q K^w�C�NWK$Q�Z$� N�C�Q�M�GgQ _�Q K;Z-·&V6N=M^X�Z"N=j L;Z"j�NWK;XTq�r X"j�O V�Y)·&K;GU_ R Z=X$U �

��� � � n � � � 	 � t V6N�q�r�X=L;V6NWK R C�X
Z R K�X"C�OTKDNWK;X"j cUZ$[

p@GgQ H�GgQ _ Z R K*Q K;Z-·{V N=M/X=Z"N�j L;Z"j�NWK\·+GUZ R Z R K R GU_ R K;X=Z\·&K;GI_ R Z n * # k$t GIX^C X"w�K;L;GgC�c(L$C�X=K^V�Y C
·&K;cUc y M Q Va·�Q7w�NWV6q cUK$O V�YiÅ
Q H�GgQ _ � ����� ����� �;�W���5�;�6����� Z H�K;X=L$N G q K;H 7 Y�V N&K;i:C�Ohw cUK 7 G QS
 E�C�Q X&C�Q H
d/GgQ GIK$MFC nWkFl�l�k$t [ u R K�w�NWV6q cUK$O GUX^H�K�Å
Q K;H C�XPY�V�cUcUVa·+X$[ ~ �<�|��� & 
 � �����5�����������^GUX*C�L;V6Q�Q K;L;Z�K;H
H�GgNWK;L;Z=K;H^C�L;r L;cIGUL�_6N�C�w R GgQm· R GIL R Q VDZ-·&V�K;H�_�K;X+C�NWK+H�GgNWK;L;Z=K;H7GgQ�Z�VDZ R K(X"C�OTK(Q V6H�K�[ u R K�NWV V�Z@V�Y C
Z"NWK;K y cUGgM�K&Q K;Z�·&V6N�M+GUX C+j�Q GX½�j K+Q V6H�KzZ R C�Z R C�X Q V+K;H�_�K;X�H�GgNWK;L;Z=K;HTGgQ�Z=V+GUZ$[ ~ � �W���`� �6�.���@GUX C&H�GgNWK;L;Z�K;H
Y<V6NWK;X=Z
Z R C�ZvL;V6Q X=GUX=Z=X V�Y�H�GIX�¼|V�GgQ�Z�Z"NWK;K y cUGgM�K+Q K;Z-·&V6N=M�X$[ ~ Z � ���`�`�������;�W���5�;�6�����zGIX@C�Q�r q�N�C�Q L R GgQ _(Z R C�Z
GgQ L;cgj H�K;X C�cUc{Q V H�K;XTG Q Z R K _ N=C�w R [ ~ � ����� ����� �;�W���5�;�6�����PGIXhC�Q�r*X�w�C�Q�Q GgQ _ q�N�C�Q L R GgQ _%· R GUL R
OhC�i GgOTGXÂ;K;X Z R K X"j�O V�Y C�NWL\·&K;GU_ R Z�X n G Q V j�NTL$C�X=K�� U �

��� � � n � � ��	 � t=t [ ~ Q K � L;GUK$Q�Z w�V�cIr�Q V6OTGgC�c
C�cU_�V6N GIZ R O Y�V6N�Å
Q H�GgQ _�C^OhC�i6GgOTj�O q�N�C�Q L R GgQ _�· C�X)Å
NWX�Z�H�K;X=L$N G q K;H q�r 
 H`OTV6Q H�X nWkFl � � t � c C�Z=K$N
K;i�w cIV NWK;Hhq�r ��C�N�w nWk$l � kFt �$C�Q HTOhC�H�K{O2V6NWK@K � L;GUK$Q�Z q�rDu C�N�¼=C�Q nWk$l � � t C�Q HA]�C�q�Va·�K;Z C�c<[ n k$l���m6t [
u R K�_�K$Q K$N�C�c�L$C�X=K n * � k$t ·+C�X&Z"NWK$C�Z�K;H*q�r^f+C�OTK$N G Q GvK;Z�C�c<[ nWk$l���}�t [

u R K;X=K{C�cU_�V NWGUZ R OTX L$C�QTq�K+j X=K;HTZ=VbÅ
Q HTZ R K/*`q�N=C�Q L R GgQ _�XK·+GUZ R Z R K R GI_ R K;X=ZK·&K;GI_ R Z=X@NWK;_6C�NWH�cUK;X=X
V�Y Z R K OTK;Z�NWGUL2·{K(j X=K��`C�X&cUV6Q _hC�X&V6Q K(L$C�Q C�X=X=V L;G C�Z=K CJ·&K;GU_ R ZW· GIZ R K;E�K$NWrhK;H�_�K�[zu R K$NWK�Y<V6NWK�� Z R GUX
C�cU_�V6N GIZ R O GUXDC�w�w�NWV w�NWGgC�Z=K�Y<V6N(C�Q�r H�K;L;V6OPw�V�X"C�q cIK7OTK;Z"NWGUL�[+� R K$Q j X=GgQ _*OTK;Z"NWGUL;X�Z R C�Z(C�NWKDX�L;V6NWK
K�½�j GIE�C�cUK$Q�Z n G�[\K�[g��q�V�Z R w�NWGUV6N+C�Q H cUG M�K;cIG R V V6H K�½:j GUE�C�cIK$Q�Z t � R Va·&K;E�K$N;�
·&K R C$E�K

�
n � � 1J� � t � n � � 1%3 t # �

n � � 1J� � t � n � � 1%3 t
u R j X$��Y<V6N@C�Q�rTZ-·{V(K;H�_�K;X�� � � � � C�Q H>� � � � � ��Z R K)·&K;GU_ R Z�X � n � � ��� � t C�Q H � n � � ��� � t C�NWK+K�½�j�C�c<[
f&V6Q X�K�½:j K$Q�Z=cUr��
Z R KTH�GgNWK;L;Z=GUV6Q�C�cUGUZWr�V�Y Z R KhC�NWL;X�w c CFr XDQ V N V�cUKDY<V6N X=L;V6NWK y K�½�j GUE�C�cUK$Q�ZAOTK;Z�NWGUL;X$��C�Q H
Z R K�w�N V6q cUK$O NWK;H`j L;K;X&Z=VoÅ
Q H�GgQ _TZ R K�*
j�Q H�GgNWK;L;Z=K;H7Y<V6NWK;X=Z�X Y�V6N�· R GIL R U � n � � ��� � t GUX{C�OhC�i GgOTj�O^[
p`V N�Z R K7L$C�X=K7* # k ��·&KhL$C�Q C�w�w cUr�C/OhC�i G OTj�O X"w�C�Q�Q GgQ _�Z"NWK;K7C�cU_�V6NWGUZ R O n ·+GUZ R C�NWLm·&K;GU_ R Z=X
� n � � ��� � t�t Z=V7GUH�K$Q�Z�GbY<r�C�Q�j�Q H�GgNWK;L;Z�K;H/Y�V NWK;X=Z�� R CFE GgQ _^Z R K R GU_ R K;X=Z�X�L;V6NWK�[�u R KTX=K;Z(V�Y{Q K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK;X+Z R C�Z C�N K(Y�V6N�OTK;H^Y NWV6O�� q�r*C�H�H�G Q _^C�Q�r^H�GgNWK;L;Z=GUV6Q�C�cUGUZWr*Z=V7Z R KDC�NWL;X(V�Y�� X"j L R Z R C�Z
Z R K+NWK;X"j cUZ=GgQ _TQ K;Z�·&V6N�M(GIX&C�q�N�C�Q L R GgQ _�r6GUK;cUH�X+C+L;V�cUcUK;L;Z=GUV6QPV�Y
K�½�j GUE�C�cUK$Q�Z{Q K;Z-·&V6N=M(X=Z�N=j L;Z"j�NWK;X@K$C�L R
R CFE6GgQ _7Z R KDX�C�OTKAOPC�i6GgOhC�c X=L;V NWK�[+u R GUXDC�cU_�V6NWGUZ R O GUX�GUH�K$Q�Z=GUL$C�c@Z=V7Z R KDZ�NWK;KDcUK$C�N=Q GgQ _*C�cU_�V NWGUZ R O
H�K;X=L$NWGgq K;H�q�r*f R V�· C�Q H%Á
Ggj nWk$l ����t � K;i6L;K$w Z�Z R C�Z)·&KAj X=KhCTX�L;V6NWK y K�½�j GIE�C�cUK$Q�Z µ C$r�K;X=GgC�Q/OTK;Z"NWGUL
N=C�Z R K$N(Z R C�Q/Z R K7OAj Z�j�C�c y G Q�Y<V6N=OPC�Z=GUV6Q OTK;Z"NWGUL�[7p`V6N(Z R Kh_�K$Q K$N=C�czL$C�X=K n * � ��t �4·&KTL$C�Q�j X�KhZ R K
C�cU_�V6N GIZ R O V�Y�]DC�q V�· n k$l � � t Z=V�GUH�K$Q�Z=G Y�rhZ R K�*
j�Q H�G N K;L;Z=K;H7Y�V NWK;X=Z=X R CFE G Q _�Z R K R GU_ R K;X=ZzX=L;V6NWK�� C�Q H
Z R K$Q H�K;Z=K$N=OTGgQ KDZ R K�* K�½:j GUE�C�cIK$Q L;KPL;c C�X=X=K;X+V�Y Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK;X)· GIZ R Z R K R GU_ R K;X=Z(X=L;V6N K�[
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~ _�K$Q K$N=C�cUGXÂ$C�Z=GUV6Q V�YAZ R K�w�NWV q cIK$O H�K;X=L$NWGgq�K;H GgQ Z R K�w�N K;E6GUV6j X X=K;L;Z=GUV6Q GUX*Z=V Å
Q H Z R K *Tq K;X=Z
Q K;Z-·&V6N=M�XTY N V6O Z R K^X=K;Z7V�YDC�cUc Q K;Z-·&V6N=M�XTGgQ · R GIL R K$C�L R Q V6H�K R C�X Q VeOTV6N K^Z R C�Q � w�C�NWK$Q�Z=X$[
Ä(Q�Y�V6N Z"j�Q�C�Z=K;cUr�� K;E�K$Q%· R K$Q * # k ��Z R K7w�NWV6q cUK$O Y�V6N�� � k GUX��oº y|R C�NWH�[ ¾ Q�w�C�NWZ=GUL$j cgC�N;� cUK;Zhj X
L;V6Q X=GUH�K$NPZ R K7Y<V�cUcIVa·+GgQ _�H�K;L;GUX=GUV6Q w�NWV q cIK$O �b· R GUL R L;V6N�NWK;X"w�V Q H�XhZ=V�V6j�N�V6w Z�G O2GFÂ$C�Z=GUV6Q w�NWV q cIK$O
·+GUZ R * # k

�

������� �����
¾ �(x�u ~ �(f+


�
x K;Z(V�Y E�C�NWGgC�q cUK;X %A� H`C�Z"C�q�C�X�K9. # ��(I�
�������	�	( * ! �'· R K$NWK�K$C�L R ( � GIX�C�Q7GgQ X=Z"C�Q L;K

V�Y C�cUc�E�C�NWGgC�q cUK;X�GgQ`%T��X=L;V6N G Q _^OTK;Z"N GIL�� n .4��;,< t C�Q H*N K$C�c�E�C�c j K,0�[
	 Ä,
 x�u ¾ � �

�
B�V K;X@Z R K$NWK+K;i GUX=Z{C�Q K;Z-·&V6N=M(X=Z�N=j L;Z"j�NWK ; < H�K�Å
Q K;H7V�E�K$N Z R K+E�C�NWGgC�q cUK;X&GgQ�%A�
· R K$NWK

K$C�L R Q V6H�K�GgQ�; < R C�X(C�Z�OTV�X�Z+�^w�C�NWK$Q�Z�X$��X"j L R Z R C�Z
� n .4��; < t�� 0 �
J�
VQ��_�K$Q nWk$l�l
À�t X R Va·+X Z R C�Z�CTX�G O2GIcgC�N(w�NWV6q cUK$O Y�V N)º ~ f cUK$C�N=Q GgQ _^GUX �oº y L;V6Ohw cUK;Z=K�[+J GUX N K;X"j cUZ=X
L$C�Q q�K7Z"N=C�Q X�c C�Z=K;H�K$C�X=GUcUr Z=V^X R Va· Z R C�Z�� y Áa
 ~ o � GUX �>º y L;V6Ohw cUK;Z=KPY�V6N � � k · R K$Q Z R K µ B
OTK;Z"N GILPGIXTj X=K;H�[hf R GUL;M�K$NWGgQ _*K;ZDC�c<[ nWkFl�l�s�t X R V�· Z R C�Z2� y Áa
 ~�o � GUX��oº y L;V6OPw cIK;Z�K�� K;E�K$Q�· R K$Q
·&KDj X=K�Z R K�cIGgM�K;cUG R V V6H y K�½�j GgE�C�cgK$Q�Z µ B�KDOTK;Z"NWGULAC�Q H^Z R K�L;V6Q X=Z"N�C�GgQ�Z+V�Y w�NWGUV6N K�½:j GUE�C�cIK$Q L;K�[

u R K$NWK�Y�V NWK���GUZ{GUX&C�w�w�NWV6w�NWGgC�Z�K+Z=VDj X=K R K$j�N GIX�Z=GUL�X=K$C�NWL R C�cU_�V6N GIZ R OTX Y�V N@Z R K+_�K$Q K$N=C�c�L$C�X=K6� � k [
¾ Q Z R GUX+X=K;L;Z=GUV6Q
�f·&KDNWK;E GIK�· X=K;E�K$N�C�c
X"j L R C�cI_�V6NWGUZ R OTX$[

~ X�GUXDZ R KTL$C�X�KH· GIZ R K;X=X=K$Q�Z=GgC�cUcUr C�cIczX=K$C�NWL R OTK;Z R V H�X$�
Z R KhOTK;Z R V H�XDZ R C�Z>·&KTK;i�C�OTGgQ K R CFE�K
Z-·&VhL;V6Ohw V6Q K$Q�Z�X

�
C�Q GgQ GUZ=GgC�cUGXÂ$C�Z=GUV6Qew R C�X=KhC�Q H�CPX=K$C�NWL R w R C�X=K�[(p`V N+K;i�C�Ohw cUK���cUK;ZDj X�L;V6Q X�GIH�K$N

Z R K � � X=K$C�NWL R OTK;Z R V6H n Q V�Z7Z=V q K/L;V6Q�Y j X�K;H¤· GIZ R Z R K�� � OTK;Z"NWGUL t H�K;X=L$NWGgq�K;H q�r f JD[&u R K
GgQ GUZ=GgC�cUGFÂ$C�Z=GUV6Q�w R C�X=KTL;V6Q X=GUX=Z=X(V�Y L R V6V�X�G Q _*C�Q^V6NWH�K$N G Q _^V�E�K$N Z R KTE�C�NWGgC�q cUK;X�GgQ %T[ ¾ Q Z R K�X=K$C�NWL R
w R C�X=K�� Y�V N(K$C�L R Q V6H�K>� � G Q Z R KhV NWH�K$NWGgQ _�w�NWV�E GUH�K;H���Z R K Q V H�KTY NWV6O ��� � �������	��� �  ��! Z R C�ZDOTV�X=Z
GgQ L$NWK$C�X=K;XPZ R K Q K;Z-·&V6N=M X=L;V NWK GUX C�H�H�K;HeZ=V*Z R K^w�C�NWK$Q�ZTX=K;ZTV�Y � � � j�Q�Z=GUc+Q V�Q V6H�K^GgQ L$NWK$C�X�K;XhZ R K
X=L;V6N K�V6N&Z R K�X=GXÂ;K�V�Y " � K;i6L;K;K;H�X�Chw�NWK;H�K;Z=K$N�OTGgQ K;H�L;V Q X=Z"C�Q�Z$[

u R K^X=K$C�NWL R C�cU_�V6NWGUZ R O2Xn·&K^L;V6Q X=GUH�K$N7OhC�M�K^X�j L;L;K;X=X=GUE�K�C�NWL^L R C�Q _�K;X Z�V�Z R K�Q K;Z-·&V6N=M5� C�Q H
K$Ohw cUV�r Z R K w�NWV w�K$NWZWrhV�Y H�K;L;V6Ohw�V�X"C�q GUcUGIZWr^Z=V�K;E�C�cgj�C�Z�K�Z R KDOTK$NWGUZ&V�Y K$C�L R L R C�Q _�K�[ u R K�w�V�X=X�G q cUK
L R C�Q _�K;XhZ R C�ZAL$C�Qeq�K�OPC�H�K*C�NWK7K$C�X=r Z=V/GUH�K$Q�Z=G Y<r�[ p5V6NTC�Q�r�w�C�GgNhV�Y�E�C�N G C�q cIK;XF�&GbYDZ R K$NWK^GUX C�Q
C�NWLPL;V6Q�Q K;L;Z=GgQ _�Z R K$O^� Z R K$Q Z R GUXhC�NWL7L$C�Q/K;GUZ R K$Nhq K N K;E�K$NWX=K;H V6NDN K$OTV�E�K;H�[ ¾ Y(Z R K$NWKhGUX Q V/C�NWL
L;V6Q�Q K;L;Z=GgQ _^Z R K$O �`Z R K$Q/C�Q C�NWL�L$C�Q*q K2C�H�H�K;H*GgQ K;GIZ R K$N(H�G N K;L;Z=GUV6Q
[ ~ cUc@L R C�Q _�K;X�C�NWKDX�j�q
¼|K;L;Z(Z=V
Z R KTL;V6Q X=Z�N=C�GgQ�Z�Z R C�Z�Z R K2N K;X"j cUZ=GgQ _�Q K;Z-·&V6N=M7L;V6Q�Z"C�GgQ�Q V^H�GgNWK;L;Z=K;H L;r6L;cUK;X$[���K j X=K � Z�V^H�K$Q V�Z=K
Z R KhX�K;ZAV�Y K;cUGU_�Ggq cUK*L R C�Q _�K;X�Z=V�C _6N=C�w R � C�Q H�� n � t Z=V*H�K$Q V�Z�KhZ R K7L R C�Q _�KhGgQ�cUV�_/X=L;V6N KhV�Y+Z R K
Q K;Z-·&V6N=M7NWK;X"j cUZ=GgQ _7Y N V6O Z R KTOTV6H�G�Å`L$C�Z�GIV Q � � �7[{] GUE�K$Q*CPH�K;L;V6Ohw V�X"C�q cUKhOTK;Z"NWGUL��5G Y{C�Q*C�N LDZ=V
� � GUX{C�H�H�K;HhV N H�K;cIK;Z�K;H��6V Q cIr

�
n � � 1%" � t Q K;K;H q K+K;E�C�c j�C�Z=K;HhZ=V�H�K;Z=K$N�OTGgQ K
� n � t [ ¾ Y C�QhC�NWL+q�K;Z-·&K;K$Q

� � C�Q H`� � GUX�NWK;E�K$NWX=K;H�� Z R K$Q7V6Q cUr
�
n � � 1 " � t C�Q H �

n � � 1 " � t Q K;K;H�q�K�K;E�C�cgj�C�Z�K;H�[
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� Q KTX=GgOhw cUK R K$j�N GIX�Z=GULhX=K$C�NWL R C�cU_�V6NWGUZ R O GUX 
 �$��� 
 Z;�����W�;��¸ #�V R Q X=V Q
� k$l���s:» [ p@GgNWX=Z$�i·&KDL R V V�X=K
C _6N=C�w R [�u R K$Q
��·&K7K;E�C�cgj�C�Z=K � n � t Y�V6NTC�cUc � � �7�@C�Q H OhC�M�KhZ R K^L R C�Q _�K � Y<V6N2· R GIL R � n � t
GUX C OhC�i G OTj�O^�+w�N V�E GUH�K;H GUZ7GIX^w�V�X=GUZ=GUE�K�[ ��K*Z�K$N=OTGgQ�C�Z=K^X=K$C�NWL R · R K$Q Z R K$NWK^GUX Q V � ·+GUZ R C
w�V�X=GUZ=GUE�K�E�C�cgj K+Y<V6N � n � t [ ~ X�·&K&E6GUX=GUZ+Q K;Z-·{V N=M�X=Z�N=j L;Z"j�NWK;X$�
·&K N K;Z"C�GgQ *
V�Y
Z R K$O · GIZ R Z R K R GU_ R K;X=Z
V�E�K$N=C�cUc�X�L;V6NWK�[)Ä X=GgQ _ H�K;L;V6OPw�V�X"C�q cIKhOTK;Z�NWGUL;X$��·&K�L$C�Q CFE�V�GUH�NWK;L;V Ohw�j Z=GgQ _ C�cIc Z=K$N=O2X � n � t CFY<Z=K$N
K;E�K$NWr L R C�Q _�K�[ ¾ Q w�C�NWZ�GIL$j cgC�N � G YAQ K;GUZ R K$N�� � � � � �&Q V6N�Z R K;GgN w�C�NWK$Q�Z�X C�NWK^L R C�Q _�K;H��zZ R K$Q � n � t
NWK$OhC�G Q X(j�Q L R C�Q _�K;H^Y<V6N&C�cUc�L R C�Q _�K;X � GgQ�E�V�cUE G Q _7Z R K;X=KDQ V H�K;X�C�X cIV Q _ C�X&Z R KDNWK;X"j cUZ=GgQ _^Q K;Z-·{V N=M
GUXhC�L;r6L;cUGUL�[�f+C�Q H�GUH`C�Z�K;XTY�V N�Z R K7GgQ GIZ�G C�c{_ N=C�w R G Q L;cgj H�K Z R K K$OPw Z|r/_6N�C�w R �@C�N�C�Q H�V6O _ N=C�w R �@C
_6N=C�w R H�K;Z=K$N=OTGgQ K;Heq�r/V6Q KPV�Y+Z R K w�V�cIr�Q V6OTGgC�c+C�cU_�V NWGUZ R OTXDH�K;X�L$NWGgq�K;HeGgQ�Z R K w�NWK;E GIV j XAX�K;L;Z=GUV6Q
�
C�Q H^Z R KTw�NWGUV6N+Q K;Z-·&V6N=M5[

~ w V�Z=K$Q�Z=GgC�c`w�NWV6q cUK$O ·+GUZ R cIV L$C�c5X=K$C�NWL R GUX _�K;Z�Z=GgQ _DX=Z"j L;MTC�Z{C(cUV L$C�c
OPC�i6GgOTj�O^[@d/K;Z R V H�X@Y<V6N
CFE�V�GUH�GgQ _*cUV L$C�c{OhC�i6GgOhC G Q L;cgj H�K^GUZ=K$N=C�Z=K;H R GUcUc y L;cUG.OTq GgQ _eC�Q H�X=GgOTj cgC�Z=K;HeC�Q�Q K$C�cUGgQ _`[ ¾ Qe���<�$�W�Y�<��

�6� 
�
 &W� 
 � � � �.���6��·{K*C�w�w cIrecUV L$C�c(X=K$C�NWL R j�Q�Z=GUc)·&K R GUZ^C/cUV6L$C�c�OhC�i GgOTj�O^[ u R K$Q
�b·{K/N=C�Q H�V6O2cIr
w�K$N Z"j�N=qTZ R K L$j�N=NWK$Q�Z{Q K;Z-·&V6N=M(X=Z"N�j L;Z"j�NWK��6C�Q H NWK$w�K$C�Z@Z R K�w�NWV L;K;X=X@Y<V6N X=V OTK�OhC�Q�C�_�K$C�q cUK�Q j�OAq K$N
V�Y@GUZ=K$N=C�Z=GUV6Q XF[ ~ Z�C�cUc�X�Z"C�_�K;Xb·&KDNWK;Z"C�GgQ7Z R K�Z=V6w,*@Q K;Z-·{V N=M�X&X=Z�N=j L;Z"j�NWK;X$[

¾ QTV6Q K(E�C�N G C�Q�ZzV�Y Z;� ����
 �Y�<� 
T���5�`��� 
 �.���+H�K;X=L$NWGgq K;H*q�rTd/K;Z"NWV6w V�cUGUX K;Z{C�c�[ nWk$l�s!À�t ��·&K+GgQ GUZ=GgC�cUGXÂ;K
Z R K�X=r6X�Z=K$O Z=VhX�V6OTK�Z=K$Ohw K$N=C�Z"j�N K�� ^�[&u R K$Q
�'·&KTw GIL;M7X=V6O2K�K;cIGU_�Ggq cUK7L R C�Q _�K � C�Z�N=C�Q H�V6O �`C�Q H
K;E�C�c j�C�Z=K�Z R K�K;i�w�NWK;X=X=GUV6Q:0'# K;i:w n � n � t	T � ^ t [ ¾ Y�0 � k ��Z R K$Q\·&K OPC�M�K(Z R K�L R C�Q _�K � � V�Z R K$N�·+GUX=K��
·&KDOhC�M�K�Z R K�L R C�Q _�Kj· GIZ R w�NWV6q�C�q GIcUGUZWr>0�[z��KTNWK$w�K$C�Z(Z R GUX(X=K;cUK;L;Z=GUV6Q/C�Q H*K;E�C�cgj�C�Z=GUV6Q/w�NWV L;K;X=X��
Z=GgOTK;X�V6N�j�Q�Z�GIc�·&K2OPC�M�K��eL R C�Q _�K;X$[ ¾ Y)·&KhOhC�M�KhQ V*L R C�Q _�K;X�GgQ�� NWK$w�K;Z=GUZ=GUV6Q XF� Z R K$Q%·&KAX�Z=V6w
X=K$C�N L R GgQ _`[ � Z R K$N�·+GUX=K��K·&K cUVa·&K$N�Z R K Z�K$Ohw�K$N=C�Z"j�NWK^q�r�OTj cUZ=Ggw cUr6GgQ _ Z R K7L$j�N=NWK$Q�ZAZ�K$Ohw�K$N=C�Z"j�NWK
� ^Aq�r*ChH�K;L$CFr Y C�L;Z�V6N } ��� � k �
C�Q H/L;V6Q�Z=GgQ6j KTZ R K�X=K$C�NWL R w�N V6L;K;X=XF[�� KAX�Z=V6w^X�K$C�NWL R G Q _7G YW·&K
R CFE�K(cIVa·&K$NWK;H7Z R K(Z=K$Ohw�K$N�C�Z"j�NWK�OTV6NWK(Z R C�Q ��Z�G O2K;X$[ u R j X$� Z R GUX+C�cU_�V6NWGUZ R O GUX+L;V6Q�Z"NWV�cUcUK;H*q�r[Å`E�K
w�C�N=C�OTK;Z=K$NWX

�
� ^Q�	� �
� � � C�Q H � [�u R NWV6j _ R V6j Z�Z R K2w�N V6L;K;X=XF�i·{KTNWK;Z"C�GgQ Z R KTZ=V6w *@X=Z�N=j L;Z"j�NWK;X$[�uvV

GgQ GUZ=GgC�cUGFÂ;K^Z R GIXDC�cI_�V6NWGUZ R O^�f·&KAL$C�Q^X=Z"C�NWZ>· GIZ R Z R KDK$Ohw ZWr*_ N=C�w R C�Q H OPC�M�K�� ^�c C�NW_�KDK$Q V j _ R X=V
Z R C�Z+C�cgOTV�X=Z K;E�K$N r K;cUGU_�Ggq cUKAL R C�Q _�K(GUX�OhC�H�K�� Z R j X&L$NWK$C�Z=GgQ _ CTN=C�Q H�V6O _6N�C�w R [ ~ cIZ�K$N=Q�C�Z=GUE�K;cUr��'·&K
OhCFrTX=Z"C�N ZK·+GUZ R C cUV�·&K$N Z=K$Ohw�K$N�C�Z"j�NWK�� C�Q H j X�K�V6Q K(V�Y�Z R K+GgQ GUZ=GgC�cUGXÂ$C�Z=GUV6Q/OTK;Z R V H�X H�K;X�L$NWGgq�K;H^Y<V6N
cUV6L$C�c�X=K$C�NWL R [

� Z R K$N*OTK;Z R V H�X^Y<V6N^CFE�V�GUH�GgQ _ cUV L$C�cAOPC�i6GgOhC9GgQ L;c j H�K q K;X=Z y Å
NWX�Z*X=K$C�N L R ¸ �(V6N|Y � k$l�l
À�» C�Q H
]�Ggq�q X��5X"C�OPw cIGgQ _ n K�[a_`[ ��d�C�H�GU_6C�Q^C�Q H o CFY<K$NWZWr�� k$l�l�m6t [

� 
 ������²
�b®e´�°�­ � �K® �j°j±[° ��° 	 	
� j�N+OTK;Z R V6H�V�cUV�_�rhY<V6N&OTK$C�X"j�N G Q _PZ R K�cUK$C�N�Q G Q _^C�L;L$j�N=C�L;r V�Y X=L;V6NWGgQ _ OTK;Z�NWGUL;X�C�Q H^X=K$C�N L R w�NWV L;K y
H`j�NWK;XzGIX+C�X Y�V�cIcUVa·+X$[ ��K X=Z"C�NWZK· GIZ R C�_�GUE�K$Q7Q K;Z-·&V6N=M5�a· R GUL R ·&K{L$C�cIc
Z R K � � 
 
 &8Z��<����
���� 
T�`���������	��[
� K;i6Z$�i·&K�_�K$Q K$N=C�Z=KhCPH`C�Z"C�q�C�X=K'. q�r/NWK$w�K$C�Z�K;H�X�C�Ohw cUGgQ _^Y NWV6O Z R KT_�GUE�K$Q/Q K;Z�·&V6N�M`[�u R K$Q
�i·&K
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j X=K/C µ C$r�K;X=GgC�Q OTK;Z�NWGUL�C�Q HeX=K$C�NWL R w�NWV L;K;H`j�NWK*Z=V GIH�K$Q�Z=G Y<r V6Q K V6NhOTV6N K*Q K;Z�·&V6N�M/X=Z"N=j L;Z�j�NWK;X
·+GUZ R/R GU_ R NWK;cgC�Z=GUE�Khw�V�X=Z=K$NWGUV6N�w�NWV q�C�q GUcIGUZ=GUK;XTV6N(q�r^X�V6OTKDV�Z R K$N+L$N GIZ�K$NWGgC�[���KTL$C�cUc Z R K;X=KhQ K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK;X&Z R K 
 �������`��
h�`������������Z , u R K$Q
�'·&K�j X=K9
K½�j�C�Z=GUV6Q k G Q7L;V QU¼ j�Q L;Z=GUV6Q\· GIZ R 
K½�j�C�Z=GUV6Q � �
C�Q H/Z R KTQ K;Z�·&V6N�MhX=L;V NWK;X�Z=V C�w�w�N V�i GgOhC�Z=K,0 n (S13.��K5 t � Z R Ko¼|V�GgQ�Z w�N V6q�C�q GUcUGIZWr/H�GUX=Z"NWGgq�j Z=GUV6Q V�Y Z R K
Q K;i ZDL$C�X=KP_�GUE�K$Q�Z R KhH`C�Z"C�q�C�X=K�[hp@GgQ�C�cUcUr��K·&Km½�j�C�Q�Z�GIZ�C�Z=KTcUK$C�N=Q GgQ _�C�L;L$j�N=C�L;r�q�r O2K$C�X"j�NWGgQ _/Z R K
H�G ��K$NWK$Q L;KAq K;Z�·&K;K$Q Z R Kb¼|V�G Q�Z�w�NWV q�C�q GUcIGUZWr*H�GUX=Z�NWGgq�j Z=GUV6Q V�Y Z R K�_�V�cUH y X=Z"C�Q H`C�NWH*C�Q H'0 n (S13.4�65 t [

~ w�N G Q L;Ggw cUK;H L$C�Q H�GUH`C�Z=KTY<V6N+C7OTK$C�X"j�N KAV�Y cIK$C�N=Q GgQ _*C�L;L$j�N=C�L;r GIX(K;i�w�K;L;Z=K;H�j Z�GIcUGUZWr�[
�(C�OTK;cUr��
_�GUE�K$Q C*j Z=GUcUGUZWr�Y j�Q L;Z=GUV6Q
� C X=K$NWGUK;XTV�Y+H�K;L;GIX�GIV Q XhZ=V�q K OPC�H�K j�Q H�K$NTj�Q L;K$NWZ�C�GgQ�ZWr��@C�Q HeC*OTV H�K;c
V�Y@Z R C�Z�j�Q L;K$N Z"C�GgQ�ZWr n G<[aK�[g��V Q K�V6NWKDOTV6N K µ CFr�K;X�G C�Q*Q K;Z-·&V6N=M�X Y<V6N % t �'·&K�K;E�C�cgj�C�Z=K�Z R KDK;i�w�K;L;Z�K;H
j Z=GUcUGUZ|r7V�Y Z R K;X=K�H�K;L;GUX=GUV6Q X(j X=GgQ _hZ R K(_�V�cUH y X=Z"C�Q H`C�NWH C�Q H cUK$C�N=Q K;H*Q K;Z-·&V6N=M�X$� C�Q H Q V�Z=K+Z R K(H�G � K$N y
K$Q L;K�¸bJ K;L M�K$N�OhC�Q7C�Q H �(C�Z R ·+C�Q G<� kFl�l��:» [+u R GUX�j Z=GUcIGUZWr^Y j�Q L;Z=GUV6Q/OhCFr7G Q L;cgj H�K^Q V�Z+V6Q cUr H�V6OhC�GgQ
j Z=GUcUGUZ|r�� q�j Z�Z R KhL;V�X�Z=X�V�Y{w�NWV6q�C�q GUcUGUX=Z=GUL^GgQ�Y�K$NWK$Q L;K7C�X2·&K;cIc)¸ J+V6N E6GUZ�Â�� k$l�� � » [jÄ�Q�Y<V6NWZ�j�Q�C�Z=K;cUr��
GUZ�GIX
H�G�� L$j cUZTGbY�Q V�Z�GgOhw V�X=X=Ggq cUK7Z=V^L;V6Q X=Z"N�j L;ZDj Z=GUcIGUZWr/Y j�Q L;Z=GUV6Q XAC�Q H�H�K;L;GUX=GUV6Q�X�L;K$Q�C�NWGUV�X�GgQ�w�N�C�L;Z=GUL;K�[
p`V N&K;i:C�Ohw cUK��
Chw�C�NWZ=GUL$j cgC�N&X=K;Z(V�Y cUK$C�N=Q K;H�Q K;Z-·&V6N=MTX�Z"N=j L;Z"j�NWK;X(OhCFr q KAj X=K;H Y�V6N&CTL;V�cIcUK;L;Z=GUV6Q V�Y
H�K;L;GUX=GUV6Q Xhw�NWV6q cUK$OTX$� X=V OTKTV�YW· R GUL R L$C�Q�Q V�ZDq�K C�Q�Z=GUL;Ggw�C�Z=K;H�[7f&V6Q X=K�½�j K$Q�Z=cUr�� N K;X=K$C�NWL R K$NWX R CFE�K
j X=K;H X"j�N=NWV�_ C�Z=K;XzY�V N&H�G � K$N K$Q L;K;X�G Q j Z=GUcUGIZWr��
X"j L R C�X+Z R KDOTK$C�Q X�½�j�C�NWK�K$N=NWV N;��L$NWV�X�X+K$Q�Z�NWV6w�r��`C�Q H
H�G ��K$NWK$Q L;K;X�GgQ X=Z"N=j L;Z"j�N K�[

¾ QhZ R GIX+w�C�w K$N;�'·&K�j X=K(Z-·&VDX"j�N=N V�_6C�Z=K(OTK$C�X"j�NWK;X
�
L$N V�X=X y K$Q�Z"NWV6w�rhC�Q H^C�X=Z"N�j L;Z"j�N=C�c5H�GV��K$NWK$Q L;K�[

u R K(L$NWV�X=X y K$Q�Z"N V6w�rTOTK$C�X"j�N Kj¸ ��j cUcgq�C�L M C�Q H�Á
K;Ggq cUK$N;� k$l�s k�» NWK��`K;L;Z=X R V�· ·&K;cIc5Z R K(cIK$C�N=Q K;H X�Z"N=j L y
Z"j�NWK;X2· GIcUc&w�NWK;H�GUL;ZDZ R KhQ K;i ZDL$C�X=K��i· R K$NWK$C�X�X=Z"N�j L;Z"j�N=C�c H�G � K$N K$Q L;K NWK��`K;L;Z=X�Z R KTH�K;_6NWK;KhZ=V\· R GUL R
Z R K�cUK$C�N=Q K;H/X=Z�N=j L;Z"j�NWK;X R CFE�K�L$C�w Z"j�N K;H*L$C�j X"C�c N K;c C�Z=GUV6Q X R Ggw X$[

� j�N(L$N V�X=X y K$Q�Z"NWV6w�r*OTK$C�X�j�NWKTGIXTC�X(Y<V�cUcIVa·+XF[jÁ
K;Z 0 n % t H�K$Q V�Z=KTZ R Ko¼WV�GgQ�Z�H�GUX=Z"N G q�j Z�GIV Q�V�Y&Z R K
_�V�cUH y X=Z�C�Q H`C�NWH^H�V6OPC�GgQ C�Q H � n % t H�K$Q V�Z=K�Z R K�¼|V�G Q�Z&H�GUX=Z"NWGgq�j Z=GUV6Q V�Y Z R K Q K;i Z+L$C�X=K(Z=Vhq�K�X�K;K$Q^C�X
w�NWK;H�GUL;Z=K;H�q�r Z R K�cUK$C�N�Q K;H�Q K;Z-·&V6N=M�X n G�[\K�[g�Y0 n (S13.4�65 t=t [�u R K�L$N V�X=X+K$Q�Z"NWV6w�rSH n 0a� � t GUX+_�GIE�K$Q*q�r
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X=Z"C�Q H`C�NWHhC�Q HhcUK$C�N=Q K;H7Q K;Z�·&V6N�M�X GgQTZ R GUX X=Z�N=j L;Z"j�NWK�[@u R K$Q
�
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X=Z"N�j L;Z"j�N=C�c�H�G ��K$NWK$Q L;Ko·{K+j X=K(GUX U �
��� � � � �
· R K$NWK � � GUX Z R K X=r:OPOTK;Z"NWGUL+H�G ��K$NWK$Q L;K�V�Y
Z R K�w�C�NWK$Q�Z=X@V�Y

� � GgQ7Z R K�_�V�cUH y X=Z�C�Q H`C�NWH*Q K;Z-·&V6N=MTC�Q H^Z R KDw�C�NWK$Q�Z�X{V�YD� � GgQ7Z R K�cUK$C�N=Q K;H�Q K;Z-·&V6N=M5[�p5V6N&OTj cIZ�G w cUK
Q K;Z-·&V6N=M�X$��·&KTZ"C�M�KDZ R K CFE�K$N�C�_�K�V�Y&Z R KTX=Z"N=j L;Z"j�N�C�c y H�GV��K$NWK$Q L;K7X=L;V6N K;X$�i·&K;GI_ R Z=K;H�q�r*Z R KhNWK;cgC�Z�GIE�K
w�V�X=Z=K$NWGUV6N+w�N V6q�C�q GUcUGIZ�GIK;X�V�Y Z R K�cUK$C�N=Q K;H�Q K;Z-·&V6N=M�X$[

x BjÁvf H�K;X=L$N G q K�C�Q C�cUZ=K$N�Q�C�Z=GUE�K/K;E�C�cgj�C�Z�GIV Q O2K;Z R V6H Z R C�ZhH�V K;X*Q V�Z OPC�M�K�j X�K*V�YAC _�V�cUH y
X=Z"C�Q H`C�NWHhQ K;Z-·{V N=M`[ ~ Q7C�H�E�C�Q�Z�C�_�K&V�Y
V j�N C�w�w�NWV C�L R GIXzZ R C�Z@Z R K$N K+K;i6GUX=Z�X{C�L;cUK$C�N L;V6N=NWK;L;Z&C�Q X�·&K$N

�

Z R KT_�V�cUH y X=Z�C�Q H`C�NWH/Q K;Z�·&V6N�M`[�f&V6Q X�K�½:j K$Q�Z=cUr��
V6j�N�OTK;Z R V H�· GIcUc&C�cX· CFr X�H�K;Z�K;L;Z�V�E�K$NDÅ`Z=Z=GgQ _`[ � Q K
H`N=CU·�q�C�L;M�V�Y
V6j�N@C�w�w�N V6C�L R GUX Z R C�ZF�FY�V6N X�OhC�cUc�H`C�Z"C�q�C�X=K;X$��GUZ L$C�Q�Q V�Z@H�GIX�L$NWGgOTGgQ�C�Z=KDC�q�C�HhcUK$C�N�Q G Q _
C�cU_�V6N GIZ R O Y NWV6O C _�V V6H cUK$C�N=Q GgQ _eC�cU_�V6NWGUZ R O C�w�w cUGUK;H Z=V�OTGUX=cUK$C�H�GgQ _ H`C�Z"C�[ ~ Q V�Z R K$NTw�NWV q cIK$O
·+GUZ R V6j�N�O2K;Z R V6H GUX�Z R C�Z$�`q�r^_�K$Q K$N=C�Z=GgQ _ CPH`C�Z"C�q�C�X=K(Y N V6O C7Q K;Z�·&V6N�M`�'·&K�_6j�C�N=C�Q�Z=K;KDZ R C�Z+Z R K
C�X=X�j�Ohw Z=GUV6Q^V�Y K;i L R C�Q _�K$C�q GUcUGIZWr n Z=GgOTK�GgQ�E�C�NWGgC�Q L;K t�R V�cUH�X$�
C�Q H*Z R K$NWK$q�r*q GgC�X�NWK;X"j cUZ=X(GgQ Y CFE�V6NzV�Y
V6j�NzX=L;V6N G Q _hOTK;Z�NWGUL;X$[ ��K�L$C�Q
� R Va·&K;E�K$N;��X=GgOTj c C�Z=K�Z�G O2K�E�C�NWr G Q _PH`C�Z"C�q�C�X�K;X GgQhV NWH�K$NzZ=VAOTK$C�X"j�NWK
Z R K(X=K$Q X=GUZ=GUE GIZWrhV�Y V j�N{O2K;Z R V6H�XzZ=VDZ R K C�X�X"j�Ohw Z=GUV6QPV�Y�K;i6L R C�Q _�K$C�q GIcUGUZWr n C�cUZ R V6j _ R ·&K+H�VhQ V�ZzH�V
X=VhGgQ Z R GUX�w�C�w�K$N t [

¾ Q7X=K;E�K$N=C�c
V�Y V6j�N K;i:w K$NWGgOTK$Q�Z�X�H�K;X=L$N G q K;H/G Q Z R KDQ K;i Z+X=K;L;Z=GUV6Q
�'·&KDNWK�½�j GgNWKACTw�NWGUV6N Q K;Z�·&V6N�M`[
p`V N&Z R K;X=K�GgQ�E�K;X=Z=GU_6C�Z�GIV Q X$��·&K�L;V6Q X�Z"N=j L;Z�w�NWGUV6N(Q K;Z-·&V6N=M�X q�r^C�H�H�GgQ _*Q V�GUX=KDZ=VTZ R K�_�V�cUH y X=Z"C�Q H`C�NWH
Q K;Z-·&V6N=M5[�� K*L;V6Q�Z"NWV�c&Z R K*C�OTV6j�Q�ZAV�Y Q V�GUX=K�·+GUZ R C w�C�N=C�OTK;Z�K$N � [ � R K$Q � # } �zZ R K/w�NWGUV6N
Q K;Z-·&V6N=M GUXhGUH�K$Q�Z=GUL$C�c Z=V/Z R K^_�V�cUH y X=Z"C�Q H`C�NWHeQ K;Z�·&V6N�M`�@C�Q H C�X � GgQ L$NWK$C�X=K;X$�zZ R K w�N GIV NhQ K;Z-·{V N=M
H�GUE�K$NW_�K;X(Y NWV6O Z R KA_�V�cUH y X=Z"C�Q H`C�N H Q K;Z-·&V6N=M5[(� R K$Q � GUX�c C�NW_�KTK$Q V6j _ R �vZ R Khw�NWGUV6N�Q K;Z-·{V N=M^C�Q H
_�V�cUH y X=Z�C�Q H`C�NWH/Q K;Z�·&V6N�M�X�C�NWKDj�Q�NWK;cgC�Z=K;H�[oÁ
K;Z n ; <���;+) t H�K$Q V�Z=K�Z R KD_�V�cUH y X=Z"C�Q H`C�N H�Q K;Z-·&V6N=M5[{uvV
_�K$Q K$N=C�Z=K^Z R K�w�N GIV NhQ K;Z-·{V N=M`��·&K\Å
NWX=Z C�H�H � � C�NWL;XhZ�V ; < �&L$NWK$C�Z=GgQ _�Q K;Z-·&V6N=M X=Z"N=j L;Z�j�NWK�; <K�$[
� R K$Q\·&KDC�H�H*C�Q^C�NWL��
·&K�L;V6w�rhZ R KDw�NWV q�C�q GUcIGUZ=GUK;X(Y NWV6O ;+)DZ=V';+)��+X=VhC�X+Z=VhOhC�G Q�Z"C�GgQ7Z R K�X�C�OTK
¼WV�GgQ�ZDw�NWV q�C�q GUcIGUZWr/H�GUX=Z"NWGgq�j Z=GUV6Q Y<V6N %T[
�+K;i Z$�i·&KAw K$NWZ"j�N=q K$C�L R L;V6Q H�GUZ=GUV6Q�C�c w�NWV6q�C�q GUcUGUZ|r/GgQ ;+)��
·+GUZ R Q V�GUX=K�[ ¾ Q*w�C�N Z=GUL$j c C�N;�'·&KDL;V6Q�E�K$NWZ&K$C�L R w�N V6q�C�q GUcUGIZWr^Z=VPcIV�_hV6H�H�XF�
C�H�H^Z�VhGUZ CTX�C�Ohw cUK�Y NWV6O
ChQ V6N�OhC�c
H�GUX=Z"NWGgq�j Z=GUV6Q�·+GUZ R OTK$C�Q\Â;K$NWV C�Q H X=Z"C�Q H`C�N H H�K;E GgC�Z=GUV6Q � � L;V6Q�E�K$NWZ Z R KDNWK;X"j cUZ�q�C�L MPZ=V
CDw�N V6q�C�q GUcUGIZWr���C�Q H^NWK$Q V6N=OPC�cUGFÂ;K(Z R K�w�N V6q�C�q GUcUGIZ�GIK;XF[{u R K$Q
�
·&K+L$NWK$C�Z=K�C�Q V�Z R K$N@Q K;Z�·&V6N�M�X=Z"N�j L;Z"j�NWK
; < . q�rDH�K;cUK;Z=GgQ _ � � C�NWL;X C�Q HhNWK;E�K$NWX�G Q _ � � C�NWL;X@Z R C�ZK·&K$NWK+w�NWK;X=K$Q�Z@GgQTZ R K+V NWGU_�GgQ�C�c�_�V�cUH y X=Z"C�Q H`C�NWH
Q K;Z-·&V6N=M5[ � K;i Z$��·{K^w�K$N|Y�V6N�O GgQ�Y�K$N K$Q L;K*j X=GgQ _�Z R KJ¼|V�GgQ�ZDH�GUX=Z"N G q�j Z�GIV Q H�K;Z=K$N=OTGgQ K;H q�r�Q K;Z-·{V N=M
n ;,<6����;�)�� t Z�V�w�V w�j c C�Z=K^Z R KhL;V6Q H�GUZ=GUV6Q�C�c w�N V6q�C�q GUcUGIZ�GIK;XPY<V6NDQ K;Z-·&V6N=M n ; < .Q��;+) . t [^p`V N(K;i:C�OPw cIK��
G Y$� R C�X7w�C�NWK$Q�Z=X � GgQ_;,<6�$�&q�j Z2�9GIX7C�NWV V�Z Q V H�K*GgQ ;,< .��zZ R K$Q�·&K^L;V6OPw�j Z=K^Z R K�OPC�NW_�GgQ�C�c
w�NWV6q�C�q GIcUGUZWr Y�V6N,� GgQ ;,<6���
C�Q H�X�Z=V6NWK�GIZ2· GIZ R Q V H�K'� G Q ; < .�[�p@GgQ�C�cUcUr��4·&KTNWK;Z"j�N=Q n ;,< .Q��;�) . t C�X
Z R KDw�NWGUV6N(Q K;Z-·&V6N=M5[
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��K R CFE�K*GgOhw cUK$OTK$Q�Z=K;H Z R K�OTK;Z"NWGUL;X*C�Q H X=K$C�NWL R C�cU_�V6NWGUZ R O2X^H�K;X=L$NWGgq�K;H GgQ Z R GIX/w�C�w�K$N [ � j�N
GgOhw cUK$OTK$Q�Z"C�Z=GUV6Q GUX[·�NWGUZ=Z=K$Q G Q Z R K f�� � w�NWV�_6N=C�OhOTGgQ _*cgC�Q _6j�C�_�K��@C�Q H N�j�Q X2j�Q H�K$N�� GgQ H�Va·+X
�(u	��
 ·+GUZ R C l�} d J�Â>º K$Q�Z=Ggj�O w�NWV6L;K;X�X=V6N;[ ��K R CFE�K+Z=K;X=Z�K;H V6j�NzC�cU_�V6NWGUZ R O2X V6QPX"OhC�cUc
Q K;Z�·&V6N�M�X
n � � s�t C�X2·&K;cIc C�X�Z R K ~ cgC�N=O Q K;Z-·&V6N=M7X R Va·�Q GgQ/p@GU_6j�NWK k C�[�J+K$NWK��i·&KTH�K;X=L$NWGgq K X=V OTKDV�Y&Z R K
OTV6N K�G Q�Z=K$NWK;X�Z=GgQ _ NWK;X�j cIZ�X+Z R C�Z)·&K�V6q Z�C�GgQ K;H*j X=GgQ _ Z R K ~ cgC�N�O Q K;Z-·{V N=M`[

p@GU_6j�N K k GgQ Z R K7G Q�Z"NWV H`j L;Z=GUV6Q X R Va·+XTC�Q K;i�C�Ohw cUK cUK$C�N�Q G Q _ L;r L;cIK7Y<V6N�Z R K ~ cgC�N�O H�V OhC�GgQ
[
u R K�H`C�Z"C�q�C�X�K2· C�X{_�K$Q K$N=C�Z=K;H/q�r7X"C�Ohw cUGgQ _ k$} � }�}�} L$C�X=K;X&Y NWV6O Z R K ~ cgC�N=O Q K;Z-·&V6N=M5[ u R KTw�NWGUV6N
Q K;Z-·&V6N=M�· C�X _�K$Q K$N�C�Z=K;H · GIZ R � # � [ u R K*cUK$C�N=Q K;H Q K;Z-·&V6N=M�·+C�X7Z R K�OTV�X=Z cUGgM�K;cUr Q K;Z-·{V N=M
X=Z"N�j L;Z"j�NWK Y�V j�Q H j X�G Q _ Z R K µ B�K�OTK;Z"NWGUL%·+GUZ R � b # ��m ��C�Q H � # k�T�k � ��C�Q H cUV L$C�c�X=K$C�NWL R
GgQ GUZ=GgC�cUGFÂ;K;H ·+GUZ R Z R KDw�N GIV N�Q K;Z-·&V6N=M5[ n u R K�L R V�GUL;KDV�Y@Z R K;X=K�L;V6Q X�Z"C�Q�Z=Xb·+GUcIc@q�K;L;V OTKDL;cUK$C�N;[ t

uvV7K;i:C�O2G Q KPZ R KTK�� K;L;Z�X�V�Y X=L;V6NWGgQ _/OTK;Z"NWGUL;X�V6Q cUK$C�N=Q GgQ _�C�L;L$j�N=C�L;r��i·&KhOTK$C�X"j�NWK;H/Z R KTL$NWV�X=X
K$Q�Z"NWV6w�r�C�Q H�X=Z"N�j L;Z"j�N=C�czH�GV��K$NWK$Q L;K^V�Y cUK$C�N�Q K;H Q K;Z-·&V6N=M�X2·+GUZ R NWK;X"w�K;L;ZTZ=V Z R K ~ cgC�N=O Q K;Z-·{V N=M
Y<V6N+X�K;E�K$N=C�c E�C�N G C�Q�Z=X�V�Y Z R K µ B�KhOTK;Z�NWGUL2C�X2·{K;cUc C�X(Z R K�� � OTK;Z"N GIL�[�u R KhNWK;X"j cUZ=XDC�NWKTX R Va·�Q GgQ
p@GU_6j�NWK � [{u R KDOTK;Z"NWGUL;X(c C�q�K;cUK;H µ B�K } � µ B�K � �`C�Q H µ B�K m L;V6N=N K;X"w�V6Q H Z=VhZ R K µ B�KAOTK;Z"N GILJ·+GUZ R
w�NWGUV6N�Q K;Z�·&V6N�M�X�_�K$Q K$N�C�Z=K;H Y NWV O Z R K ~ c C�N=O Q K;Z-·&V6N=M�·+GUZ R Q V�GIX�K � # } � � � m �
NWK;X�w�K;L;Z=GUE�K;cUr�[ ¾ Q
Z R GUXTL;V6Ohw�C�N GIX�V6Q
��·{K7j X=K;H�cUV L$C�c X�K$C�NWL R GgQ GIZ�G C�cIGXÂ;K;H ·+GUZ R C*OhC�i6GgOTj�O q�N=C�Q L R GgQ _�C�Q H k$} � }�}�}Fy
L$C�X=K/H`C�Z�C�q�C�X=K;X^X"C�Ohw cUK;H Y N V6O Z R K ~ cgC�N=O Q K;Z-·&V6N=M5[ p`V NhK$C�L R E�C�cgj K�V�YAK�½�j GUE�C�cUK$Q�Z*X"C�Ohw cUK
X=GXÂ;K � b G Q Z R KD_ N=C�w R � Z R K�L$NWV�X�X y K$Q�Z�NWV6w�r C�Q H^X�Z"N=j L;Z"j�N=C�c y H�G ��K$NWK$Q L;K�E�C�cgj K;X�X R Va·�Q7GgQ^Z R KoÅ`_6j�NWK
NWK$w�NWK;X�K$Q�Z@C�QDCFE�K$N�C�_�K C�L$NWV�X=XiÅ`E�KzcIK$C�N=Q GgQ _�G Q X�Z"C�Q L;K;X$�a· R K$N K GgQ�K$C�L R GgQ X=Z"C�Q L;Kb·&K{j X=K;HTC+H�G ��K$NWK$Q�Z
H`C�Z"C�q�C�X=K�� C�Q H n Y<V6N(Z R K µ B�K � C�Q H µ B�K m OTK;Z"N GIL;X t C^H�G ��K$NWK$Q�ZAw�NWGUV6N�Q K;Z-·{V N=M`[P��K OhC�H�KhZ R K
w�NWGUV6Nhw�C�N=C�OTK;Z=K$N � C Y j�Q L;Z=GUV6QeV�YC� b 7 Q�C�OTK;cUr�� � # k�T`n � b � k$t87 X=V/Z R C�Z�GUZm·&V6j cUHeZ"C�M�K7V6Q
NWK$C�X�V6Q�C�q cUKDE�C�cgj K;XDC�Z+Z R K�K;i6Z"N K$OTK;X�V�YD� b [ n � R K$Q � b # } �5NWK��`K;L;Z=GgQ _ L;V Ohw cUK;Z=KTGI_ Q V6N=C�Q L;K��
C�cUc
Q K;Z-·&V6N=M�X�Z"N=j L;Z"j�NWK;X&NWK;L;K;GUE�K(Z R K+X"C�O2K�w�NWGUV6N&w�NWV6q�C�q GUcUGUZWr�[@� R K$NWK$C�X$�
· R K$Q � b GUX{cgC�N _�K��6NWK��`K;L;Z�G Q _
C R GI_ R H�K;_ NWK;KTV�Y L;V6Q
Å`H�K$Q L;K���Z R K2w�N GIV N�Q K;Z-·&V6N=M7X=Z�N=j L;Z"j�NWKTNWK;L;K;GUE�K;XDC R GU_ R w�NWGUV6N�w�N V6q�C�q GUcUGIZWr�[ t
� R K$Q�L;V Ohw�j Z=GgQ _/Z R K w�NWGUV6NTw�NWV6q�C�q GIcUGUZ=GUK;XhV�Y�Q K;Z-·&V6N=M X=Z"N=j L;Z"j�N KhY<V6N(Z R K � � OTK;Z�NWGUL��+·&K j X�K;H

K½�j�C�Z=GUV6Q m � ·+GUZ R C�Q K$Ohw ZWr w�NWGUV6N Q K;Z�·&V6N�M`[

u R Km½:j�C�cIGUZ"C�Z=GUE�K q�K R CFE GUV6NWXDV�Y Z R K µ B�K2O2K;Z"NWGUL;X[·{K$N K2N K$C�X=V6Q�C�q cUK�[P� R K$Q � # }�7 Z R C�Z�GUX$�
· R K$Q/Z R K w�NWGUV6N�Q K;Z-·&V6N=M�·+C�X�GUH�K$Q�Z=GUL$C�c Z�V^Z R K ~ cgC�N=O Q K;Z-·{V N=M 7 cUK$C�N�Q G Q _/C�L;L$j�N=C�L;r/GgQ L$NWK$C�X�K;H
C�X(Z R KDK�½�j GUE�C�cUK$Q�ZDX"C�Ohw cUKAX�GFÂ;K � b GgQ L$NWK$C�X=K;H�[ ~ cUX=V`�5cUK$C�N=Q GgQ _*C�L;L$j�N=C�L;r H�K;L$NWK$C�X=K;H�C�X Z R Khw�NWGUV6N
Q K;Z-·&V6N=M&H�K;E GgC�Z=K;H�Y j�NWZ R K$N
Y NWV O Z R K@_�V�cUH y X=Z�C�Q H`C�NWHDQ K;Z-·&V6N=M5�;H�K$OTV6Q X�Z"N=C�Z=GgQ _+Z R K@K;i:w K;L;Z=K;HhNWK;X"j cUZ
Z R C�Z&w�NWGUV6N&M6Q Va·+cUK;H�_�K(GUX+j X=K�Y j c<[ ¾ Q7C�H�H�GUZ=GUV6Q
��� R K$Q �
�# } ��Z R K$N K>·+C�X&CDE�C�cgj K�V�Y
� b C�X=X=V L;GgC�Z=K;H
·+GUZ R V6w Z=GgOhC�c�C�L;L$j�N�C�L;r���C�Q H Z R GIX&E�C�cgj KDH�K;L$NWK$C�X�K;H C�X � GgQ L$NWK$C�X=K;H n � b # ��m Y<V6N � # � � � b # k��
Y<V6N � # m t [�u R GIXhNWK;X�j cIZPGIX7Q V�ZDX"j�N�w�NWGUX=GgQ _`[ �(C�OTK;cUr��@G Y
� b GUXTZ=V V/c C�NW_�K�� Z R K$Q Z R K7H�K;E6GgC�Z�GIV Q
q�K;Z-·&K;K$Q/Z R KPZ"N=j KTE�C�cgj K;XTV�Y&Z R K w�C�N=C�OTK;Z=K$NWXDC�Q H Z R K;GgNDw�NWGUV6NWX�H�K;_6N=C�H�Khw K$N Y�V N=OhC�Q L;K�[ � Q/Z R K
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p@GU_6j�NWK �
�
f+NWV�X=X�K$Q�Z�NWV6w�r*C�Q H�X=Z"N�j L;Z"j�N=C�c H�G � K$N K$Q L;K V�Y cUK$C�N�Q K;H Q K;Z-·&V6N=M�X>· GIZ R N K;X"w�K;L;Z�Z=V^Z R K

~ c C�N=O Q K;Z-·&V6N=M C�X C Y j�Q L;Z=GUV6QeZ R K*j X=K$N
�aXhK�½�j GUE�C�cUK$Q�Z^X"C�Ohw cUK X=GXÂ;K � b [ u R K*OTK;Z"N GIL;X7cgC�q�K;cUK;H
µ B�K } � µ B�K � �`C�Q H µ B�K m L;V6N�NWK;X"w�V Q H^Z=VTZ R K µ B�KDOTK;Z"NWGULj· GIZ R w�NWGUV6N+Q K;Z-·&V6N=M�X{_�K$Q K$N=C�Z=K;H7Y NWV6O
Z R K ~ c C�N=O Q K;Z-·{V N=M ·+GUZ R Q V�GUX=K � # } � � � m �zNWK;X"w�K;L;Z�GIE�K;cIr�[ Á V6L$C�c�X�K$C�NWL R GgQ GUZ=GgC�cUGXÂ;K;H ·+GUZ R C
OhC�i GgOTj�O q�N=C�Q L R GgQ _�·+C�XDC�w�w cUGUK;HeZ=V^H`C�Z�C�q�C�X=K;X�V�Y+X=GXÂ;K kF} � }�}�} [$
zC�L R H`C�Z"C^w�V�G Q�ZAN K$w�NWK;X=K$Q�Z=X
C�Q CFE�K$N=C�_�KTV�E�K$N¿Å`E�K cUK$C�N�Q G Q _ G Q X�Z"C�Q L;K;X$[/p5V6NDC�cUc&L$j�NWE�K;XF� Z R K w�NWGUV6NTw�C�N�C�OTK;Z=K$N � · C�XDX=K;ZTZ=V
k�T`n � b � k$t [+� R K$Q^L;V6OPw�j Z=GgQ _^Z R Khw�NWGUV6N�w�N V6q�C�q GUcUGIZ�GIK;X�V�Y{Q K;Z-·&V6N=M7X=Z"N�j L;Z"j�NWK�Y<V6N�� � ��·&KAj X�K;H
C�Q7K$Ohw ZWr^w�NWGUV6N&_6N�C�w R [



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

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1 4 16 64 256

equivalent sample size (N')

cr
os

s 
en

tr
op

y

BDe4,100

BDeu,100

BDe4, 1k

BDeu, 1k

BDeu,10k

p@GU_6j�NWK � �
f+N V�X=X K$Q�Z"N V6w�r�V�Y`cIK$C�N=Q K;HhQ K;Z�·&V6N�M�X�·+GUZ R NWK;X"w K;L;Z@Z=V+Z R K ~ c C�N=O Q K;Z-·&V6N=M�C�X C Y j�Q L;Z�GIV Q

V�Y Z R KDj X=K$N
�aX&K�½�j GIE�C�cUK$Q�Z�X�C�Ohw cUK�X=GXÂ;K(Y�V N Z R K µ B�K m C�Q H µ B�K$j^OTK;Z�NWGUL;X�j X=GgQ _ H`C�Z"C�q�C�X=K;X&V�Y X=GXÂ;K
k$}�} � k$}�}�} �6C�Q H k$}�}�}�} [ u R K w�C�N�C�OTK;Z=K$NWXzV�Y�Z R K(K;i:w K$NWGgOTK$Q�Z(C�NWK(Z R K�X�C�OTK�C�X Z R V�X=K�GgQPp@GU_6j�NWK � [

V�Z R K$N R C�Q H��`G Y � b GUX�Z=V VTX"OhC�cUc<�5Z R KAOTK;Z�NWGULDGUX�GU_6Q V NWGgQ _ j X=K�Y j c@w�NWGUV6N+M Q V�· cIK;H�_�K�[&p
j�NWZ R K$N�OTV6NWK��
C�X&Z R K�H�K;E GgC�Z=GUV6Q*q K;Z-·{K;K$Q7Z R KDw�NWGUV6N+C�Q H^_�V�cIH y X�Z"C�Q H`C�NWH*Q K;Z-·&V6N=M2X=Z"N=j L;Z"j�N K;X{GgQ L$NWK$C�X=K��`cUK$C�N�Q G Q _
X R V6j cUH q K�V w Z=GgOhC�c Y<V6N cUV�·&K$N E�C�cgj K;X V�Y
K�½:j GUE�C�cIK$Q�Z+X"C�Ohw cUK+X=GXÂ;K�[ o K;X"j cUZ=XzV�Y
Z R GIX&M�GgQ H^w�V�Z�K$Q�Z=GgC�cUcUr
L$C�Q^q KAj X=K;H Z=VhL$C�cUGgq�N=C�Z=KTj X=K$NWX+GgQ Z R KDC�X=X=K;X�X"OTK$Q�Z+V�Y � b [
	 j�C�Q�Z=GUZ"C�Z=GUE�KANWK;X�j cIZ�X�X R Va· Z R C�Z$� Y<V6N&cUVa· E�C�cgj K;X�V�Y � b �`C�cIc@OTK;Z"N GIL;X�w�K$N|Y�V6N�O C�q V6j Z(K�½:j�C�cUcUr

·&K;cUc���·+GUZ R � � w�NWV H`j L;G Q _ X=cUGU_ R Z=cUr cUVa·{K$N L$NWV�X=X^K$Q�Z"NWV w GIK;X/C�Q H Z R K µ B�K OTK;Z"NWGUL;X�w�NWV H`j L;G Q _
X=cUGU_ R Z=cUr�cUVa·&K$NDX�Z"N=j L;Z"j�N=C�c@H�GV��K$NWK$Q L;K;XF[�p`V N�cgC�NW_�K7E�C�c j K;XPV�Y � b � Z R K µ B�K OTK;Z�NWGUL;XAH�GUH w�V V6NWcUr��
j�Q cUK;X=XDZ R KD_�V�cUH y X=Z�C�Q H`C�NWH�Q K;Z-·&V6N=MS· C�X j X=K;H�C�X�C7w�NWGUV6N�Q K;Z-·{V N=M`[(u R K;X=KhNWK;X"j cUZ=X�X�j _�_�K;X=Z(Z R C�Z
Z R K&K;i�w�K$NWZ@X R V j cIH7w�C$r�L;cUV�X=K+C�Z=Z=K$Q�Z=GUV6Q�Z=V(Z R K+C�X=X=K;X�X"OTK$Q�Z V�Y
K�½:j GUE�C�cUK$Q�ZzX"C�Ohw cUK+X=GXÂ;K)· R K$QAj X�G Q _
Z R K µ B�KhOTK;Z"NWGUL�[DuvV w�N V�E GUH�K CPX=L$C�cUKTY<V6N+L$N V�X=X(K$Q�Z"N V6w�r^GgQ/Z R K ~ cgC�N=O H�V6OPC�GgQ
��Q V�Z=KTZ R C�Z(Z R K
L$NWV�X�X{K$Q�Z"NWV w�rTV�Y�Z R K ~ cgC�N�O Q K;Z-·&V6N=MJ·+GUZ R C�QTK$Ohw ZWr Q K;Z-·&V6N=M Y�V N@Z R K(H�V6OhC�GgQ\· R V�X=K OPC�NW_�GgQ�C�c
w�NWV6q�C�q GIcUGUZ=GUK;XDC�NWK�H�K;Z�K$N=OTGgQ K;H Y NWV O Z R K ~ c C�N=O Q K;Z-·&V6N=MTGUX k�À [ � [

u R KDK���K;L;Z+V�Y H`C�Z�C�q�C�X=K�X=GXÂ;KTGUX�X R Va·�Q7GgQ p@GI_ j�NWK � [ ~ X(K;i:w K;L;Z=K;H��
Z R KDL$N V�X=X+K$Q�Z"NWV6w�r7V�Y Z R K
cUK$C�N=Q K;H/Q K;Z�·&V6N�M�Xb·+GUZ R NWK;X�w�K;L;Z+Z=VTZ R K�_�V�cUH y X=Z"C�Q H`C�N H*Q K;Z�·&V6N�MTH�K;L$NWK$C�X=K;H*C�X+Z R K�H`C�Z"C�q�C�X=K(X=GXÂ;K
GgQ L$NWK$C�X=K;H�[

� j�N@O2K;Z"NWGUL&L;V6Ohw�C�NWGUX=V Q X NWK;E�K$C�cUK;HhV6Q K&X"j�N�w�NWGUX=GgQ _ANWK;X"j cUZ$[ �(C�OTK;cUr���Y<V6NvH`C�Z"C�q�C�X=K;X N�C�Q _�GgQ _�GgQ
X=GXÂ;K(Y NWV6O kF}�} Z=V k$}�}�}�} �
·{K Y<V6j�Q H cUK$C�N�Q G Q _^w�K$N|Y�V6N�OhC�Q L;K(Z=VAq KDq�K;Z=Z=K$N&j X=GgQ _ C�Q j�Q GgQ�Y<V6N=OhC�Z�GIE�K
w�NWGUV6N n_µ B�K$j t Z R C�Q�Z R C�Z@j X=GgQ _TZ R K µ B�K+OTK;Z�NWGUL)·+GUZ R � � L m [@u R GUX NWK;X�j cIZzX"j _�_�K;X�Z=X@Z R C�Z$��j�Q cUK;X=X
Z R KTj X=K$N
�aX�q�K;cUGUK�Y�XTC�NWK�L;cUV�X=KTZ=VPZ R KDZ"N�j KAOTV H�K;c<�i·{KDC�NWKAq K;Z=Z=K$N VQ��GI_ Q V6NWGgQ _^Z R V�X=KTq�K;cUGUK�Y�X2· R K$Q
K;X=Z"C�q cIGUX R GgQ _*w�NWGUV6N X&Y�V N+CTX=L;V6N G Q _7OTK;Z"NWGUL�[

¾ QTL;V6Q�Z"N=C�X�Z$�a·&K&Y�V j�Q H w�NWGUV6N X=Z"N=j L;Z�j�N=C�c`M Q V�· cIK;H�_�K�K;i Z"NWK$OTK;cUr j X�K�Y j c Y�V6N GgQ GIZ�G C�cIGXÂ;GgQ�_7X=K$C�N L R [
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p@GU_6j�NWK �
�
f+NWV�X=X K$Q�Z"N V6w�r7C�L R GUK;E�K;H/q�r7cUV6L$C�c X=K$C�NWL R GgQ GUZ=GgC�cUGXÂ;K;H�·+GUZ R k$}�} N=C�Q H�V6O _6N=C�w R X$�5w�NWGUV6N

Q K;Z-·&V6N=M�X@_�K$Q K$N=C�Z=K;HS·+GUZ R H�G ��K$NWK$Q�Z E�C�cgj K;X{V�Y � ��C�OhC�i GgOAj�O q�N=C�Q L R GgQ _̀ ��C�Q H Z R K+K$Ohw ZWrT_6N=C�w R [
u R K µ B�K$j*OTK;Z�NWGULH· GIZ R � b # k�� C�Q H � # k�T�k � ·+C�X�j X=K;H/GgQ*L;V QU¼ j�Q L;Z=GUV6Q ·+GUZ R C k$} � }�}�}Fy L$C�X=K
H̀ C�Z"C�q�C�X=K�[

uvV*GgQ�E�K;X=Z=GU_6C�Z=KTZ R KPK�� K;L;Z�XDV�Y&X=K$C�NWL R GgQ GUZ=GgC�cUGFÂ$C�Z=GUV6QeV6Q cIK$C�N=Q GgQ _ C�L;L$j�N=C�L;r��4·&KhGgQ GUZ=GgC�cUGXÂ;K;H cUV L$C�c
X=K$C�N L R · GIZ R N=C�Q H�V6O X=Z"N=j L;Z�j�NWK;X$�6w�N GIV N{Q K;Z-·&V6N=M�X Y<V6N H�G � K$N K$Q�Z&E�C�c j K;X&V�Y � � C�OhC�i G OTj�O q�N=C�Q L R�y
GgQ _̀ �̀ C�Q H Z R K�K$Ohw ZWr7_6N=C�w R [ u R KANWK;X"j cUZ=X(C�NWK�X R Va·�Q7GgQ̂ p@GU_6j�N K � [ ¾ Q̂ Z R GUX+L;V Ohw�C�NWGUX=V6Q
� ·{KDj X�K;H
Z R K µ B�K$j�OTK;Z�NWGUL�·+GUZ R � b # k�� � � # k�T�k � � C�Q HeC k$} � }�}�}Fy L$C�X=KTH̀ C�Z�C�q�C�X=K�[ ��K7L$NWK$C�Z=K;H k$}�}
N=C�Q H�V O X=Z"N=j L;Z�j�NWK;X�q�r*w GIL;M�G Q _̂ V NWH�K$NWGgQ _�X�C�Z(N=C�Q H�V6Ô �5C�Q H*Z R K$Q
�:Y�V6N CT_�GUE�K$Q̂ V NWH�K$NWGgQ _̀ �
w c C�L;G Q _
GgQ/Z R KTX=Z"N�j L;Z"j�NWKTK$C�L R w V�X=X=Ggq cUK̂ C�NWL[·+GUZ R w�NWV6q�C�q GUcUGUZWr � T̀ nWk � �̀ t [ n u R GUXDC�w�w�NWV6C�L R w�NWV H̀ j L;K;H�C
H�GUX=Z"NWGgq�j Z=GUV6Q V�Y N=C�Q H�V6O Q K;Z-·&V6N=MTX�Z"N=j L;Z"j�NWK;XzZ R C�Zb·+C�X L;V Q X=GUX=Z=K$Q�Z)·+GUZ R Z R KDw�NWGUV6N&w�NWV6q�C�q GUcUGUZWr V�Y
Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK;X�C�X+H�K;Z=K$N=OTGgQ K;H/q�rS
K½�j�C�Z=GUV6Q m6��t [

u R K L$j�NWE�KzGgQDp@GU_6j�N K � GUX C R GIX�Z=V�_6N=C�O V�Y�Z R K cUV L$C�c̀ OhC�i GgOhC+C�L R GUK;E�K;H[·+GUZ R N=C�Q H�V6O y X=Z"N�j L;Z"j�NWK
GgQ GUZ=GgC�cUGFÂ$C�Z=GUV6Q
[�º NWGUV6N�Q K;Z-·{V N=M�X(Y<V6N�q V�Z R � # } C�Q H � # m w�NWV H̀ j L;K;H�cUV L$C�c{OhC�i6GgOhC Z R C�Z�Y<K;cUc
C�ZhZ R K̂ K;i6Z"N K$OTK*cUVa· K$Q H V�Y Z R GUX7L$j�NWE�K�[ u R j X$� K;E�K$Q NWK;cgC�Z=GUE�K;cUr G Q�C�L;L$j�N=C�Z=K/w�NWGUV6NhM Q V�· cIK;H�_�K
V�Y&X=Z"N=j L;Z"j�N K R K;cgw�K;HeZ R KTX=K$C�N L R C�cI_�V6NWGUZ R O Z�V\Å
Q H�_�V V6H�cUV L$C�c{OPC�i6GgOhC [ ~ cUX=V̀ �vZ R K OhC�i6GgOTj�O
q�N=C�Q L R GgQ _̂ cUK;H�Z�V CPcUV6L$C�c@OhC�i GgOTj�O ·+GUZ R NWK;cgC�Z=GUE�K;cUr/cUV�· L$NWV�X�X�K$Q�Z"NWV6w�r���X"j _�_�K;X=Z=GgQ _7Z R C�Z(Z R K;X=K
X=Z"N�j L;Z"j�NWK;X 7 · R GUL R C�NWKhw�NWV H̀ j L;K;H�GgQ/w�V�cUr�Q V6OTGgC�czZ=GgOTK 7 L$C�Q�q K2C7_�V6V H/X"j�q X=Z=GUZ"j Z=K�Y<V6N(Ĉ w�NWGUV6N
Q K;Z-·&V6N=M5[

uvV̂ GgQ�E�K;X=Z=GU_6C�Z=KTZ R KPK�� K;L;Z�X�V�Y{X=K$C�NWL R C�cU_�V6NWGUZ R O V6Q cUK$C�N=Q GgQ _�C�L;L$j�N=C�L;r��4·&KhC�w�w cUGIK;HeX�K;E�K$N=C�c
X=K$C�N L R OTK;Z R V6H�X+Z�V À�} H̀ C�Z"C�q�C�X=K;X&V�Y X=GXÂ;K kF} � }�}�} [�p̀ V N&K$C�L R X=K$C�NWL R O2K;Z R V6H�� ·{KDj X�K;H*Z R K µ B�K$j
OTK;Z"N GILS·+GUZ R � b # k�� C�Q H � # k�T k � [Du R K7NWK;X"j cUZ=XAC�NWKTX R Va·�Q G Q u C�q cUK k [ ¾ Q�u R K C�cU_�V NWGUZ R O� � V6w Z�GUXDf+J �aX � � X=K$C�NWL R C�cU_�V6NWGUZ R O n H�K;X=L$NWGgq�K;H�GgQ�x K;L;Z�GIV Q � [ ��t G Q GUZ=GgC�cUGXÂ;K;H · GIZ R C�Q*V NWH�K$NWGgQ _
Z R C�ZTGUXhL;V6Q X�GIX�Z=K$Q�ZS·+GUZ R Z R K ~ cgC�N=O Q K;Z�·&V6N�M̀ [�u R K*C�cI_�V6NWGUZ R O � � NWK;E GUXhZ R K̂ X"C�O2K C�cU_�V NWGUZ R O
GgQ GUZ=GgC�cUGFÂ;K;H�·+GUZ R Z R KDNWK;E�K$N X=K;H V NWH�K$NWGgQ _̀ [@��K�GgQ L;cgj H�K;H/Z R K�cgC�Z=Z=K$N&C�cU_�V NWGUZ R O Z=VT_6C�j _�K�Z R K�X�K$Q X=G y



���������
	��
������������	����������������� !��"�#%$'&)(�*+&�(-,�.!(-/!, m9À

u C�q cUK k
�
f+NWV�X=X+K$Q�Z"NWV6w�r��`X�Z"N=j L;Z"j�N=C�c H�G ��K$NWK$Q L;K�� C�Q H*cUK$C�N=Q GgQ _*Z�G O2K n OTK$C�Q�� X$[\H�[ t Y�V6N E�C�NWGUV6j X

X=K$C�N L R C�cU_�V NWGUZ R OTX�C�L$N V�X=X À�} H`C�Z�C�q�C�X=K;X+V�Y X=GXÂ;K k$} � }�}�} [

L$NWV�X=X+K$Q�Z"NWV w�r X=Z"N=j L;Z�j�N=C�c
H�G � K$N K$Q L;K cUK$C�N=Q GgQ _7Z=GgOTK� � V6w Z } [ }�� � � } [ }�}�� À [ l � k [ m k [ l OTGgQ� � N K;E } [ ��k$� � } [ }�}�l k�À�l [ À � k [ � � [ l OTGgQ
cUV6L$C�c } [ }���l � } [ }�}�s m6s [ } � � [ � � [ k OTGgQ

GUZ=K$N=C�Z=GUE�K�cUV6L$C�c } [ }�� � � } [ }�}!À m6� [ } � l [ l ��s�k OTGgQ
C�Q�Q K$C�cUGgQ _ } [ }���m � } [ }�} � k$l [ s � k�k [ � l!À OTGgQ

Z=GUE GIZWr V�Y Z R K � � C�cU_�V6N GIZ R O Z=V7E�C�NWGgC�q cUKhV6NWH�K$N;[ ¾ Z=K$N�C�Z=GUE�KDcUV L$C�c X=K$C�NWL R j X=K;H À�} NWK;X=Z�C�NWZ=X)· R K$NWK��
C�Z+K$C�L R NWK;X=Z�C�NWZ$� Z R KTL$j�N=NWK$Q�Z�Q K;Z�·&V6N�MhX=Z�N=j L;Z"j�NWK2·+C�X�OTV H�GxÅ`K;H%·+GUZ R k$}�} N=C�Q H�V6O L R C�Q _�K;X$[ n�~
X=GgQ _�cUK^L R C�Q _�Km·+C�X�K;GUZ R K$NTC�Q�C�NWL C�H�H�GUZ=GUV6Q
�@H�K;cUK;Z=GUV6Q
� V6N�NWK;E�K$NWX�C�c<[ t u R K C�Q�Q K$C�cUGgQ _�C�cU_�V NWGUZ R O
j X=K;H�w�C�N=C�OTK;Z=K$N X � ^$# k$}�} �	� # m6}�} �
� # ��}�} � � # } � l�s �`C�Q H �:# kF��} [���K2Y�V6j�Q H/Z R K;X�K w�C y
N=C�O2K;Z=K$NWX@Y<V6N GIZ�K$N=C�Z=GUE�K(cUV6L$C�c
X=K$C�NWL R C�Q H C�Q�Q K$C�cUG Q _PZ=VDr GUK;cIH/NWK$C�X=V Q�C�q cUK�cUK$C�N=Q GgQ _ C�L;L$j�N=C�L;r CFY<Z=K$N
X=V6O2KAK;i�w�K$N G O2K$Q�Z"C�Z=GUV6Q
[nÁ
V L$C�c@X=K$C�NWL R �
GUZ=K$N�C�Z=GUE�KhcUV L$C�c X=K$C�NWL R ��C�Q H�C�Q�Q K$C�cUGgQ _�·&K$NWKhGgQ GUZ=GgC�cUGXÂ;K;H
·+GUZ R CAOPC�i6GgOTj�O q�N=C�Q L R G Q _5[� � V6w Z�V6q Z"C�GgQ K;H Z R K7cIVa·&K;X=Z�X=Z�N=j L;Z"j�N=C�c@H�G ��K$NWK$Q L;K;X$� · R K$NWK$C�X � � NWK;E/V6q Z"C�GgQ K;H Z R K R GU_ R K;X=Z
L$NWV�X�XDK$Q�Z"NWV6w GUK;XhC�Q H X=Z"N=j L;Z"j�N�C�c H�G ��K$NWK$Q L;K;X$�@GUcUcgj X=Z"N=C�Z=GgQ _�Z R K7X=K$Q X=GUZ=GUE6GUZWr V�Y+Z R K � � C�cU_�V NWGUZ R O
Z=V^E�C�NWGgC�q cUK V NWH�K$NWGgQ _`[ ~ cUc&X=K$C�NWL R C�cU_�V6NWGUZ R OTX 7 K;i6L;K$w Z�� � NWK;E 7 V6q Z"C�G Q K;H cUVa· L$NWV�X�X�K$Q�Z"N V6w GUK;X$[
Á
V L$C�c X=K$C�NWL R w�K$N Y<V6N=O2K;H�C�q V6j Z�C�Xo·&K;cIc � � V6w Zo·+GUZ R NWK;X�w�K;L;Z(Z=VhL$NWV�X�X+K$Q�Z�NWV6w�r��`q�j Z�Q V�Z�C�X)·&K;cUc
·+GUZ R NWK;X"w K;L;Z^Z=V X=Z"N=j L;Z"j�N�C�c�H�G ��K$NWK$Q L;K�[ u R K/X=Z"N=j L;Z�j�N=C�c+H�G ��K$NWK$Q L;K;X�w�N V6H`j L;K;H q�r C�Q�Q K$C�cUG Q _
·&K$NWKhX=GU_6Q G�Å`L$C�Q�Z=cUr cIVa·&K$N�Z R C�Q/Z R V�X�K w�NWV H`j L;K;H q�r/cUV6L$C�c{X�K$C�NWL R [ � V6Q K;Z R K;cUK;X=XF� C�Q�Q K$C�cUGgQ _�N=C�Q
L;V6Q X=GUH�K$N=C�q cIreX�cIVa·&K$N�Z R C�Q�cUV L$C�c&X=K$C�NWL R [ � E�K$N=C�cIc<�@cUV L$C�c+X=K$C�NWL R w�K$N|Y�V6N�OTK;H�·&K;cUc

�
¾ Zm·+C�XAq V�Z R

NWK;cgC�Z=GUE�K;cUr*C�L;L$j�N�C�Z=KDC�Q H Y C�X�Z$��C�Q H^H�GUH�Q V�Z�N K�½:j GgNWKTCTE�C�N G C�q cIKTV6N H�K$NWGgQ _TY N V6O Z R KDj X=K$N [
p@GgQ�C�cUcUr���Z=VTGgQ�E�K;X=Z=GU_6C�Z�K�Z R K�K���K;L;Z=X&V�Y@j X=GgQ _ OTV6NWK(Z R C�QPV6Q KDQ K;Z-·&V6N=M�X=Z"N�j L;Z"j�NWK(Z=VhNWK$w�NWK;X=K$Q�Z

C[¼WV�GgQ�ZAH�GUX=Z�NWGgq�j Z=GUV6Q
��·&K C�w�w cIGUK;H Z R K µ B�K$j OTK;Z"NWGUL\·+GUZ R � b # k C�Q H � # k�T�� Z=V/C ��s�y L$C�X=K
H`C�Z"C�q�C�X=K�[ ��K X=K$C�NWL R K;HeY<V6NTZ R K/Q K;Z-·{V N=M�X�Z"N=j L;Z"j�NWK;X\·+GUZ R Z R K R GU_ R K;X=Z*w V�X=Z=K$N GIV N w�NWV q�C�q GUcIG y
Z=GUK;XAj X�G Q _/cUV L$C�c X=K$C�NWL R G Q GUZ=GgC�cUGXÂ;K;H ·+GUZ R C OhC�i G OTj�O q�N=C�Q L R G Q _5[ u R KhL$NWV�X=X�K$Q�Z"NWV w�r/V�Y&Z R K *
X=Z"N�j L;Z"j�NWK;X[·+GUZ R Z R K R GU_ R K;X=Z w V�X=Z=K$NWGUV6NTw�NWV q�C�q GUcIGUZ=GUK;X�·+GUZ R N K;X"w�K;L;ZhZ�V*Z R K ~ cgC�N=O Q K;Z-·{V N=M/C�X
C Y j�Q L;Z�GIV Q V�Y * GIXTX R Va·�Q GgQ p@GU_6j�NWK l [�u R K7L$NWV�X�XAK$Q�Z"NWV w�r�H�K;L$N K$C�X=K;H j�Q�Z=GUc *,# m �@C�Z[· R GUL R
w�V�G Q�Z(Z R K$NWKj·+C�X(cUGUZ=Z=cUKhC�H�H�GUZ=GUV6Q�C�c G OPw�NWV�E�K$OTK$Q�Z$[&p`V6N c C�NW_�K$N H`C�Z"C�q�C�X�K;X$��Z R K�G OPw�NWV�E�K$OTK$Q�Z>·+C�X
cUK;X=X$[^u R GUXhNWK;X"j cUZDGUXhQ V�Z�X"j�N�w�NWGUX=GgQ _`� q�K;L$C�j X=K _�GIE�K$Q�C^cgC�NW_�KhH`C�Z"C�q�C�X=K���V6Q K7Q K;Z�·&V6N�M^X=Z"N�j L;Z"j�NWK
ZWr:w GUL$C�cUcUr R C�X C�w�V�X=Z=K$NWGUV6N@w�NWV q�C�q GUcIGUZWr�Y C�N _6NWK$C�Z=K$NvZ R C�Q�Z R K+Q K;i Z OTV�X=Z cUGgM�K;cUrhX=Z"N=j L;Z�j�NWK�[ � E�K$N�C�cUc��
R Va·&K;E�K$N;�
·&K2·{K$N K�X"j�N=w�NWGUX=K;H/q�r7Z R K�X"OhC�cIc C�OTV6j�Q�Z+V�Y@GgOhw�NWV�E�K$OTK$Q�Z$[
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p@GU_6j�NWK l
�
f+N V�X=X K$Q�Z"N V6w�r�V�Y`cIK$C�N=Q K;HhQ K;Z�·&V6N�M�X�·+GUZ R NWK;X"w K;L;Z@Z=V+Z R K ~ c C�N=O Q K;Z-·&V6N=M�C�X C Y j�Q L;Z�GIV Q

V�Y+Z R K^Q6j�OTq K$NTV�Y�Q K;Z-·{V N=M X=Z"N=j L;Z"j�N K;X2j X�K;H�Z=V/NWK$w�NWK;X=K$Q�ZTZ R KJ¼|V�GgQ�ZTH�GIX�Z"NWGgq�j Z=GUV6Q
[�u R K µ B�K$j
OTK;Z"N GILo·+GUZ R � b # k C�Q H � # k�T�� · C�X{C�w�w cUGUK;H*Z=VhC ��sFy L$C�X=K(H`C�Z"C�q�C�X=K�[KÁ
V L$C�c
X=K$C�NWL R GgQ GUZ=GgC�cUGXÂ;K;H
·+GUZ R C7OhC�i G OTj�O q�N=C�Q L R GgQ _�·+C�X(j X=K;H�[Du R KhQ K;Z-·&V6N=M7X=Z"N�j L;Z"j�NWK;X�j X=K;H�Z=V^NWK$w�NWK;X=K$Q�Z(Z R Ko¼|V�GgQ�Z
·&K$NWK�Z R V�X�K2·+GUZ R Z R K R GU_ R K;X�Z w V�X=Z=K$NWGUV6N w�NWV6q�C�q GUcUGUZ=GUK;X$[

«�� �j² � � �b¯(	

��K R CFE�K H�K;X=L$NWGgq�K;H/C µ CFr�K;X=GgC�QhC�w�w�N V6C�L R Y�V N@cUK$C�N=Q GgQ _ µ C$r�K;X=GgC�Q Q K;Z-·&V6N=M�X Y NWV6O C�L;V OAq GgQ�C�Z�GIV Q
V�Y j X=K$N+M Q Va·+cUK;H�_�KAC�Q H^X�Z"C�Z=GUX=Z=GUL$C�cvH`C�Z"C�[ ��K R CFE�K�H�K;X=L$N G q K;H Y�V6j�N L;V6Q�Z�NWGgq�j Z=GUV6Q X

�

p@GgNWX�Z$�4·&KhH�K;E�K;cUV6w K;H C/OTK;Z R V H�V�cUV�_�r Y�V NDC�X=X�K;X=X=GgQ _*GgQ�Y<V6N=OhC�Z�GIE�K w�NWGUV6N XAV Q�w�C�N=C�O2K;Z=K$NWX�Y<V6N
H�GUX=L$NWK;Z=K�Q K;Z-·&V6N=M�X$[
��K+H�K;E�K;cUV6w K;H^V6j�N@C�w�w�NWV C�L R Y NWV O Z R K+C�X=X"j�Ohw Z�GIV Q X V�Y w�C�N=C�OTK;Z=K$N GgQ H�K$w�K$Q y
H�K$Q L;K^C�Q H�w�C�N=C�OTK;Z=K$N�OTV H`j cgC�NWGUZWr OPC�H�K w�NWK;E GUV6j X=cUr��@C�Xj·&K;cUc C�XDZ R K C�X=X"j�OPw Z=GUV6Q V�Y 
 � ��� 
 �g� ����

��� � ���F� 
 �$�`���$�f· R GUL R X"CFr6X�Z R C�Z�H`C�Z"C7X R V6j cUH�Q V�Z�H�GUX=Z�G Q _ j GIX R q�K;Z-·&K;K$Q�Q K;Z-·&V6N=M X=Z"N=j L;Z�j�NWK;X�Z R C�Z
NWK$w�NWK;X�K$Q�Z�Z R K�X"C�OTKhC�X�X=K$NWZ=GUV6Q X(V�Y{L;V Q H�GIZ�GIV Q�C�c@GgQ H�K$w�K$Q H�K$Q L;K�[ u R GIXDC�X=X"j�Ohw Z=GUV6Q GUXDC�cX·+CFr6X�C�w y
w�NWV6w�N G C�Z=K2· R K$Q7cUK$C�N=Q GgQ _^C�L$C�j X"C�c µ CFr�K;X�G C�Q^Q K;Z�·&V6N�M�X&C�Q H^GUX�V�Y<Z=K$Q7C�w�w�NWV6w�N G C�Z=K2· R K$Q^cUK$C�N�Q G Q _
L$C�j X"C�c µ C$r�K;X=GgC�Q^Q K;Z-·{V N=M�XF[ o C�Z R K$N X"j�N=w�N GIX�G Q _5��·&K�X R Va·&K;H^Z R C�Z+cUGgM�K;cUG R V6V H K�½:j GUE�C�cIK$Q L;K��i· R K$Q
L;V6OTq GgQ K;H%·+GUZ R Z R KTw�C�N=C�O2K;Z=K$N&GgQ H�K$w�K$Q H�K$Q LFK C�Q H V�Z R K$Nb·&K$C�M^C�X=X"j�Ohw Z=GUV6Q XF�`GgOhw cUGUK;XDZ R C�Z+Z R K
w�C�N=C�OTK;Z=K$NWX V�Y
Z R K+¼WV�GgQ�Z@X"w�C�L;K�OTj X=Z R CFE�K+C(B�G N GIL R cUK;Z&H�GIX�Z"NWGgq�j Z=GUV6Q
[@��K X R Va·{K;H���Z R K$NWK�Y�V NWK���Z R C�Z
Z R K�j X�K$N OhCFrAC�X=X=K;X=X&w�NWGUV6NWX{q�rTL;V6Q X=Z"N�j L;Z=GgQ _AC�X�G Q _�cIK�w�NWGUV6NzQ K;Z�·&V6N�MDC�Q HhK�½�j GUE�C�cUK$Q�Z+X"C�OPw cIK X=GXÂ;K
Y<V6N�Z R K H�V OhC�GgQ
[���K*Q V�Z=K;H�Z R C�ZTZ R GUX C�X=X=K;X�X"OTK$Q�ZAw�NWV L;K;H`j�NWK*GUXhX�G OPw cIK��&q�j Z Q V�ZTX"j �7L;GIK$Q�Z=cUr
K;i�w�NWK;X=X=GUE�K7Y<V6N�X�V6OTK7H�V6OhC�GgQ X$[/f&V6Q X=K�½�j K$Q�Z=cUr���·&K C�N _6j K;H�Z R C�ZTZ R K C�X=X"j�Ohw Z=GUV6Q XTV�Y�w�C�N�C�OTK y
Z=K$N(GgQ H�K$w�K$Q H�K$Q LFK*C�Q H�cUGgM�K;cUG R V6V H K�½�j GUE�C�cUK$Q L;K*C�NWKPX=V6OTK;Z=GgOTK;X�GgQ�C�w�w�NWV6w�NWGgC�Z�K�� C�Q H�X�M�K;Z=L R K;H�C
w�V�X=X=Ggq cUK2C�w�w�NWV6C�L R Y�V N{CFE�V�GIH�GgQ _7Z R K;X=KDC�X�X"j�Ohw Z=GUV6Q X$[

x K;L;V Q H��'·&K�L;V6OTq G Q K;H GgQ�Y�V6N�OhC�Z=GUE�KDw�NWGUV6N X&Y N V6O V6j�NzL;V6Q X=Z�N=j L;Z=GUV6Q^Z�VAL$N K$C�Z=K�Z R K�cUGgM�K;cUG R V6V H y
K�½�j GIE�C�cUK$Q�Z µ B�KDOTK;Z"NWGUL�Y�V N&L;V6Ohw cUK;Z=K�H`C�Z"C�q�C�X�K;X$[ � KAQ V�Z=K�Z R C�Z+V j�N�OTK;Z�NWGUL;X C�Q H/OTK;Z R V H�X+Y<V6N
L;V6Q X=Z�N=j L;Z=GgQ _hw�NWGUV6NWX+OhCFrhq�K(K;i6Z=K$Q H�K;H^Z�VAQ V6Q H�GUX=L$NWK;Z�K�H�V6OhC�GgQ X2¸b]�K;GU_�K$N&C�Q H^J K;L M�K$N�OhC�Q
� kFl�l�m �
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J K;L M�K$N�OhC�Q^C�Q H*] K;GI_�K$N;� k$l�l�ma» [
u R G N H��4·&KhH�K;X=L$NWGgq K;HeX=K$C�NWL R OTK;Z R V H�X�Y<V6N(GUH�K$Q�Z=G Y�r GgQ _ Q K;Z-·&V6N=M X=Z"N=j L;Z�j�NWK;Xj·+GUZ R R GI_ R w V�X y

Z=K$NWGUV6N7w�NWV6q�C�q GIcUGUZ=GUK;X$[ ��K H�K;X=L$NWGgq�K;H w V�cUr:Q V OTGgC�cDC�cU_�V6NWGUZ R O2XTY�V N[Å
Q H�GgQ _eZ R K R GI_ R K;X=Z y X=L;V6N G Q _
Q K;Z-·&V6N=M7X=Z"N�j L;Z"j�NWK;XDGgQ/Z R KhX"w�K;L;GgC�czL$C�X=Km· R K$NWKhK;E�K$NWr/Q V6H�K R C�XAC�ZDO2V�X=Z�V6Q Khw�C�NWK$Q�Z$[Tp5V6N(Z R K
L$C�X=K�· R K$NWK�CDQ V H�K OhCFr R CFE�K�OTV NWK+Z R C�QPV6Q K�w�C�NWK$Q�ZF�!·&K�NWK;E GUK�·{K;H R K$j�N GIX�Z=GUL�X=K$C�NWL R C�cU_�V6N GIZ R OTX
GgQ L;cgj H�G Q _ cUV6L$C�cvX=K$C�NWL R ��GUZ=K$N=C�Z�GIE�K�cIV L$C�c X=K$C�NWL R ��C�Q H*X�G OTj cgC�Z=K;H/C�Q�Q K$C�cUGgQ _`[

p@GgQ�C�cUcUr��2·&K�H�K;X=L$N G q K;H�CeO2K;Z R V6H�V�cIV�_�r Y�V6N7K;E�C�cgj�C�Z=GgQ _ µ C$r�K;X=GgC�Q y Q K;Z-·{V N=M cUK$C�N=Q GgQ _ C�cU_�V y
NWGUZ R OTXF[D��KhC�w�w cUGUK;H Z R GUXAC�w�w�NWV C�L R Z=V^C7L;V6Ohw�C�NWGUX=V6Q V�Y{E�C�NWGgC�Q�Z=X�V�Y&Z R K µ B�KhOTK;Z�NWGUL C�Q H/Z R K� � OTK;Z"N GIL�� C�Q H OTK;Z R V6H�X Y<V6N X=K$C�N L R [ ��KzY<V6j�Q HhZ R C�Z q V�Z R Z R K µ B�K+C�Q H � � O2K;Z"NWGUL;X{w K$N Y�V N=OTK;H
·&K;cUc�[ o C�Z R K$NDX�j�N=w�NWGUX=GgQ _`�K·&KTY<V6j�Q H Z R C�ZAO2K;Z"NWGUL;Xhj X=GgQ _ N K;c C�Z=GUE�K;cUr j�Q GgQ�Y<V6N=OhC�Z�GIE�K w�NWGUV6N XAw�K$N y
Y<V6N=OTK;H�C�Xj·&K;cUc{C�X�V6N�q�K;Z=Z�K$N�Z R C�Q OTK;Z"NWGUL;Xhj X=GgQ _�OTV6NWKTGgQ�Y�V N=OhC�Z=GUE�K7w�NWGUV6NWX$�@j�Q cUK;X=XTZ R C�ZTw�NWGUV6N
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*����<� � �$��� 
 # � �<� 
 
 � �6�F�`���;�`x K$C�Z=Z�cIK�� � ~ [ ~ X=X=V L;GgC�Z=GUV6QPY<V6N�Ä(Q L;K$NWZ"C�G Q�ZWr GgQ ~ NWZ=G�Å`L;GgC�c ¾ Q�Z=K;cUcUGU_�K$Q L;K��
d/V6j�Q�Z"C�GgQSÃ�GUK�·D�`f ~ [ ~ cUX=VTGgQ ��C�Q�C�c<��Á@[ ��Á K;E6GUZ=Z$�5u�[g�6C�Q H Á
K$OPOTK$N;� #`[ �6K;H�GUZ=V NWX$��� �5�"�F���<���.� ��X
����*����<� � �F�.� 
 # �\�<� 
 
 �b� �$�5�"� " ��w�C�_�K;X À�}�k � À���m [ � V6NWZ R�y J+V�cUcgC�Q H����+K�· �@V6N=M5� k$l���l [
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	��
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¸bJ Va· C�NWH�� k$l����U» J V�·+C�N H�� o [ nWk$l�����t [ Ä�Q L;K$N Z"C�GgQ�ZWr C�q V6j Z*w�NWV6q�C�q GUcUGUZWr
�
~ H�K;L;GUX=GUV6Q y C�Q�C�cUr X=GUX

w K$NWX"w�K;L;Z�GIE�K�[
�+� Z��2*��5� 
 X�Z;� Z � � �
l�k � l�� [

¸bJ Va· C�NWH C�Q H^d C�Z R K;X=V6Q
� k$l�� k�» J+Va·+C�NWH�� o [@C�Q H d C�Z R K;X=V6Q
�	#`[ nWk$l���k$t [ ¾ Q �
j K$Q L;K*H�GgC�_6N�C�OTX$[
¾ Q�J Va· C�NWH�� o [@C�Q H�d�C�Z R K;X�V6Q
�
#`[ � K;H�GUZ=V NWX$���{��� 
������ Z-��� ���6� �{���.�5�$� � 
 �
Zh����
 * �Y� 
 ���"� �<� ���"Z
�6] �����$� Z ������*��`� 
 X�Z;� Z;��E�V�cgj�OTK ¾-¾ �
w�C�_�K;X � � k � � ��� [6x Z"N=C�Z=K;_�GUL�B�K;L;GUX=GUV6Q X ]�NWV6j�w
��d/K$Q cUVnº@C�N�M`�
f ~ [

¸ #�V R Q X=V6Q
� k$l���sU» #�V R Q X=V6Q nWk$l���s�t [ J Va· Y C�X�Z+GUX+cUV6L$C�c X=K$C�N L R � ¾ Q < � � �
�6w�C�_�K;X À�l � m6� [
¸ ��C�N�w
� k$l � k » ��C�N�w
� o [ nWk$l � k$t [ ~ X�G OPw cIK/H�K$NWGUE�C�Z=GUV6Q V�Y9
@H`OTV6Q Ha�\X C�cU_6N V6NWGUZ R O Y<V6NTV6w Z�G OPC�c
q�N=C�Q L R GgQ _�X$[ ��������������Z;� k

�
� ��s � � � � [

¸ �(V6N|Y � k$l�l
ÀU» �(V N Y � o [ nWkFl�l!À�t [!Á G Q K$C�N y X"w�C�L;K+q�K;X�Z y Å
NWX=Z@X=K$C�NWL R [�*����<� � �$��� 
 # �\�<� 
 
 �b� �$�5�"�F� ��� �
m`k � � � [

¸ ��j cUcgq�C�L;M*C�Q H�Á
K;Ggq cUK$N;� k$l�s�k�» ��j cIcgq�C�L;M5��x
[@C�Q H¤Á K;G q cUK$N;� o [ nWk$l�s k$t [ ¾ Q�Y�V N=OhC�Z=GUV6QeC�Q HeX"j � y
L;GUK$Q L;r�[�*��`� , �/�Y��� , � �<�Y�<� Z��<���
Z;� ���

� � l � � � [
¸xÁ�C�O C�Q H µ C�L;L R j X$� k$l�l!ÀU» Á�C�O �`� [
C�Q H µ C�L;L R j XF�`p+[ nWk$l�l
À�t [�Ä X=GgQ _^L$C�j X"C�c GgQ�Y�V N=OhC�Z=GUV6Q C�Q H
cUV L$C�c OTK$C�X"j�N K;X�Z=V cUK$C�N�Q µ C$r�K;X=GgC�Q/Q K;Z�·&V6N�M�X$[ ¾ Q �{�6�$����� 
������ Z �K] �����\��� � ���
];�$�W�$�5�"� ��� � �1&
���$���<�����\��Xh����*����<� � �F�.� 
 # �\�<� 
 
 �b� �$�5�"� �`��C�X R GgQ _�Z�V6Q
��BDf���w�C�_�K;X ��m9À � ��s�} [�d/V6N _6C�Q ��C�j�Y OPC�Q�Q
[

¸xÁ�C�j�NWGUZ�Â;K$Q
� kFl����U» Á�C�j�NWGUZ�Â;K$Q
�5x
[ nWk$l�����t [ ���"��� � �W� Z ��� � ��� �<�.���6�$�5��X � ��� 
 �
Z;[+Ä(Q GUE�K$NWX=GUZWr7V�Y ~ C�c y
q V6NW_nºzNWK;X=X$� ~ C�cgq�V6NW_5��B�K$Q�OhC�N=M5[

¸ad�C�H�GU_6C�Q^C�Q H o C���K$NWZWr�� k$l�l�ma» d�C�H�GU_6C�Q
�@Bh[ C�Q H o C���K$NWZWr�� ~ [ nWkFl�l�m6t [ d/V6H�K;c&X=K;cUK;L;Z=GUV6Q C�Q H
C�L;L;V j�Q�Z=GgQ _�Y<V6N&OTV6H�K;c�j�Q L;K$NWZ�C�GgQ�ZWrhGgQP_6N=C�w R GUL$C�c�OTV H�K;cUX�j X=GgQ _ � L;L$C�OS�\XW· G Q H�Va·D[�
 � � ���`� 
 �6]
���6��* � �F�"���"��� � �<�Y�<� Z��<���"� 
 *)Z�Z��F�$���Y�<� ���`� ��l [

¸ad�C�Z�Â$M�K;E6GUL R C�Q H ~ q�N�C�OTX=V6Q
� k$l�l!ÀU» d�C�Z�Â$M�K;E GUL R � ¾ [{C�Q H ~ q�N=C�OTX=V Q
� µ [ nWk$l�l!À�t [eB�K$N GIE GgQ _ C
OTGgQ GgOhC�c ¾�y OhC�w�V�Y�C�q K;cIGUK�Y Q K;Z-·&V6N=M�N K;c C�Z=GUE�K&Z=V C Z"C�N _�K;Z V NWH�K$NWGgQ _�V�Y`GUZ=X Q V H�K;X$[ ¾ Q �&� �F�"����
��.���YZ
�6] �����\��� � ���
];�$�W�F�`���S��� � �`���$���<�����\��X/�.��*����<� � �$��� 
 # � �<� 
 
 � �6�F�`���;� � C�X R GgQ _�Z=V6Q
�&BDf � w�C�_�K;X
k$s�l � k���s [�d/V6NW_6C�Q ��C�j�Y OhC�Q�Q
[

¸ad/K;Z"NWV w�V�cUGUX+K;Z�C�c<[g� k$l�s!ÀU» d/K;Z"NWV6w V�cUGUX$����[g� o V�X�K$Q6q cgj Z R � ~ [g� o V�X=K$Q q cgj Z R �&de[g�@u�K;cUcUK$N;� ~ [ � C�Q H
uvK;cUcIK$N � 
 [ nWk$l�s
À�t [ 
 � � �"�5� 
 �6] �@�6� � ����� 
 � � X�Z;�.� Z � ��k �

k$}�� � � k$}�l�� [
¸xº K$C�N c�� k$l����U» º K$C�NWc<��#`[ nWk$l�����t [ �{�6�������;� 
 � Z
�<��� �&�"� Z����5�.��� ��� # � �<� 
 
 � �6�F�\� � X�Z��<� � Z�� � ���������	��Z$�6]
� 
 � � Z;��� 
 � # � ] �F�|�F�`���$[vd�V NW_6C�Q ��C�j�Y OhC�Q�Q
�`x�C�Q7d�C�Z�K;V`��f ~ [

¸xº K$C�N c�� k$l�l�sU» º K$C�NWc<� #`[ nWkFl�l�s�t [ f+C�j X"C�c�H�GgC�_6N=C�OTX7Y�V N7K$Ohw GgNWGUL$C�cANWK;X�K$C�NWL R [ W+��� � ���<��� ������Z=V
C�w�w K$C�N;[
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¸xº K$C�N c C�Q H�Ã@K$N=OhC�� kFl�l�k�» º K$C�NWc<��#5[:C�Q HmÃ@K$N=OhC�� u�[ n k$l�l�k$t [ ~ Z R K;V6NWrTV�Y�GgQ�Y�K$N�NWK;H^L$C�j X"C�Z�GIV Q
[ ¾ Q
~ cUcIK$Q
��#`[g��p@GgM�K;X$� o [g��C�Q H2x�C�Q H�K�· C�cIc<�Y
 [g��K;H�GUZ=V6NWX$���D�\� � 
 ��
;�6� �{� � �W�
Z;�$� �<�Y�<� ���A��� 
 �&�"� Z����5�.��� �
�&� �F�"����
��.���YZ �K]-��� � �
������� 
 # �\�<�F�"�5�Y�<� ���`� 
 � ��� ] �F�W�$�`���$��w�C�_�K;X m�m5k � m6s�� [�d/V6NW_6C�Q ��C�j�Y OPC�Q�Q
�
� K�· �@V6N=M5[

¸bx�w GUK;_�K;c R C�cUZ=K$N(K;Z�C�c�[ � k$l�l!À�» x�w GUK;_�K;c R C�cUZ=K$N;�7Bh[g�TBDCU·+GUH�� ~ [g�mÁ�C�j�N GIZ�Â;K$Q
� x
[ �hC�Q H f&Va·&K;cIc<� o [
nWkFl�l!À�t [ µ C$r�K;X=GgC�Q^C�Q�C�cUr X=GUX�GgQ^K;i�w�K$N Z�X=r X=Z=K$O2X$[ � �<�Y�<� Z��<����� 
 �
�$���$�5�"�F� � �

��k$l � ����� [
¸bx�w GUK;_�K;c R C�cUZ=K$N�C�Q H�ÁvC�j�NWGUZ�Â;K$Q
� k$l�l�}U» x�w GUK;_�K;c R C�cUZ=K$N � Bh[
C�Q H�ÁvC�j�NWGUZ�Â;K$Q
� x
[ n k$l�l�}�t [�x K�½�j K$Q�Z=GgC�c
j�w H`C�Z=GgQ _hV�Y�L;V6Q H�GUZ=GUV6Q�C�c w�NWV6q�C�q GUcUGUZ=GUK;X�V6QPH�GgNWK;L;Z=K;H^_6N�C�w R GUL$C�c
X=Z"N=j L;Z"j�N K;X$[ � ������������Z;� ��}

�
s � l �

��}�s [

¸bx�w GgNWZ=K;X(K;Z�C�c<[g� k$l�l!ÀU» x�w GgNWZ=K;X$�fº [ �:] cUr:OTV j�N;�`f�[g��C�Q H*x L R K;GgQ K;X$� o [ n k$l�l!À�t [ � � � Z;�Y�<� ����� �{�W� 
��.� &
�<������� ��� 
 �
�����W�;�6[@x�w�NWGgQ _�K$N y Ã@K$N c C�_`� �+K�· �@V6N=M5[

¸bx�j
Â$j�M�G<� k$l�l!ÀU» x�j
Â$j�M�G<� #`[ nWk$l�l!À�t [ ~ L;V6Q X=Z"N�j L;Z=GUV6Q�V�Y µ C$r�K;X=GgC�QTQ K;Z�·&V6N�M�X
Y NWV6O H`C�Z"C�q�C�X=K;X@q�C�X=K;H
V6Q C�Q OTH�c�X=L R K$OTK�[ ¾ Q �{�6�$����� 
������ Z2�K]�� ���\��� � ���
];�$�W�$�5�"�`��� � �`���$���<���.� ��X���� *����<� � �F�.� 

# � �<� 
 
 �b� �$�`���;�5��C�X R GgQ _�Z=V Q
��BDf���w�C�_�K;X � � � � � � À [�d/V6NW_ C�Q ��C�j�Y OhC�Q�Q
[

¸bu C�N�¼=C�Q
� k$l � � » u C�N�¼=C�Q
� o [ nWk$l � � t [�p@GgQ H�GgQ _ V w Z=GgOhC�c q�N=C�Q L R GgQ _�X$[ � ���������	��Z � � �
��s � À�s [

¸bu&GUZ=Z�K$NWGgQ _�Z=V6Q
� k$l � �U» u&GUZ=Z=K$NWGgQ _�Z�V6Q
� Bh[ nWk$l � ��t [\Ä�w H`C�Z=GgQ _�C^H�GgC�_ Q V�X=Z=GUL^X=r X=Z=K$O j X=GgQ _ j�Q L;V Q y
Å
N=O2K;H*L$C�X=K;XF[�* �Y� 
 ��� 
 � �<� �<� Z
�<�.� Z � ��s �

�!À�� � ��m � [
¸ Ã@K$N=OPChC�Q H�º K$C�NWc<� kFl�l�}U» Ã@K$N=OhC���u�[+C�Q H º K$C�NWc<� #5[ nWk$l�l�}�t [ 
K½�j GUE�C�cUK$Q L;K C�Q H X=r�Q�Z R K;X=GUX*V�Y
L$C�j X�C�c{OTV H�K;cUX$[ ¾ Q �{�6�F�"��� 
��.���YZ$�K] �
� �Q��� � ���
];�$�W�$�5�"������� �`���$���<�����\��X^��� *����<� � �$��� 
 # � �<� 
 
 � &
� �$�`���;� µ V�X=Z=V Q
�6d ~ �`w�C�_�K;X ����} � ��� � [�d/V6N _6C�Q ��C�j�Y OPC�Q�Q
[

¸a� GgQ�M�cUK$N;� k$l � � » � GgQ�M�cIK$N � o [ nWk$l � � t [�u R K�C�X=X�K;X=X"OTK$Q�Z@V�Y w�N GIV N@H�GUX=Z"NWGgq�j Z=GUV6Q X&GgQ µ CFr�K;X�G C�QhC�Q�C�c y
r X=GUX$[ * � �F�"���"��� � �<�Y�<� Z��<���"� 
 *)Z�Z��F�$���Y�<� ��� 
 � � ���`� 
 � ��� � � � � � ��}�} [

¸��@V6N�M`� k$l�l��U» �@V N=M`� #`[ nWk$l�l���t [ W+�YX��
Z;�.��� � ����� ��
QZ9]
���`���6� ���`� 
 X�Z;� Z��6] � � Z � 
 � Z�Z;� � � 
 ���/�.�1&
��� � � 
 ���<� ����
 �<���F���"���Y�<� 
�� Z;�$�W���<� 
��Y�<��[oº R B Z R K;X=GUX$�`B�K$w�C�NWZ"OTK$Q�Z+V�Y{x Z"C�Z=GUX=Z=GUL;X$�iÄ�Q GUE�K$NWX�GIZWr^V�Y
��C�X R GgQ _�Z=V6Q
�`x K$C�Z=Z=cUK�[
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� � � �b­j±[´ �

¾ Q Z R GUX X�K;L;Z=GUV6Q
��·&K&w�NWV�E�K u R K;V6NWK$O k C�Q H�L;V6Ohw�j Z�K Z R K #6C�L;V6q GgC�Q  B E*) [ u�V�w�N V�E�K u R K;V6NWK$O k ��·&K
Q K;K;H^Z R K Y�V�cIcUVa·+GgQ _hH�K�Å
Q GUZ=GUV6Q X�C�Q H^w�NWK;cUG O2G Q�C�NWr*NWK;X"j cUZ=X$[ ¾ Q\· R C�Z Y�V�cIcUVa·+X)·&K�N K�Y�K$NzZ=V µ CFr�K;X=GgC�Q
Q K;Z-·&V6N=MTX=Z�N=j L;Z"j�NWK;X+X�G OPw cIr/C�X&B ~ ]�X n H�GgNWK;L;Z=K;H�C�L;r L;cUGIL�_6N=C�w R X t [ ~ Q/� 
;� ��q K;Z�·&K;K$QS�/C�Q H % GgQ
C�B ~ ] NWK�Y<K$NWX Z�VDC�QhC�Ha¼=C�L;K$Q L;rhq�K;Z-·&K;K$QhZ-·&V�Q V6H�K;Xb·+GUZ R V6j Z N K;_6C�NWHhZ�V�H�G N K;L;Z=GUV6Q
[ ~ � &8Z��<� � ��� � �W�
GgQ^C�B ~ ] GUX�C�QPV6NWH�K$NWK;H^Q V H�K�Z"NWGgw cUK n �a� % � � t X"j L R Z R C�Z n k$t Z R K�B ~ ] L;V6Q�Z"C�GgQ X&Z R KDC�NWL;X�� �&%
C�Q H % � � �5C�Q H n<��t Z R K$NWK�GUX Q VhK;H�_�KDq�K;Z-·&K;K$Q��*C�Q H � [

�����
	��
������� ��� � � � $ $A�:8 2�� $�� " � ��� ��� � � ���
	��
� � � ( � ��� ��*	��Z ���|�T��� � ���F� 
 �$� �@� ]D����

��� 
 XP� ]9���6��XT�6� �F�h� 
��$� �<�.��� 
 � 
 �6�
ZD��� 
7��
��F�\�<���"� 
 � &8Z��<� � ��� � �W� Z ,

� � � � $ ��� ����� . � ��� 
+. . �=�&��� � ���F� 
 �$� � � *	��Z , �����
��� � n . . t ��� ��� ��Z � ��Z;��� �6]&���W�
Z ���I. � ]����
� �6���;� .��+����
+. . 
�� ���F� ����
��.�W�����<�����`� 
 ����X , # ] � � � n . . t � Z �\� �
� � � ��XF����� �$�'���6�F�W�+� ��� Z
��Z ���h���W�+���
� �

�
n . . t ��� �Y�@�"��� �����|���$�F�	Z;� 
T���>.��,Z � � �>���6�Y� ���6�D�W�
Z ��
 �<������� �W� � �^�|� � ���.�"Z���� � ���F� 
 �$�\�G��� . . ,

# � � �����<��� ��
 ���=�����6�G]
� 
�
 �Y�@����� � � �F�"��
 � �W� � � 
QZ�Z � � �2���^� 
;� � , � ����� 		� # � � 1 � ��
 � � � � n . . t ! , �

 , �{�$� ]
��� � �S��� � � 
 ���6���"� 
 Z
����� ��� ��� �A� ��
�� ZD�.��.��
! , � ��� % � . � ���$��� � � ���`� � � 
 �\��
�� �@� ���*�W� Z � �"�������S���6� Z������ ]
��� � �6�.� � 	 � �# 3

" , � ���a� � .����=� ���6� � � ��� � � 
 �\��
�� �@� ���*�W�
Z � ���������S��� �9Z
������Z � � �����6�Y��� � 	 �

� �6�D���W�9� �&% ���>.��T� ZD�W���$�$��Z;��� 
 � ,

2 �
	�	���	 x�j�w�w�V�X�K�� � % GUX2Q V�ZDNWK;E�K$NWX=Ggq cUK�[*u R K$Q
�@q�r�u R K;V6NWK$O k$} � N K;E�K$NWX=GgQ _*Z R K C�NWLhK;GUZ R K$N
nWk$t L$NWK$C�Z=K;X+CDE y X=Z"N�j L;Z"j�NWK(G Q Z R K�NWK;X"j cUZ=GgQ _ _ N=C�w R Z R C�Z&GUX�Q V�Z&GgQS. .$� n<��t N K$OTV�E�K;X+CDE y X=Z"N�j L;Z"j�NWK
Y NWV6O/. � · R GUL R GUX�GgQ4. . � n_À�t L$NWK$C�Z=K;X(CTL;r6L;cUK�G Q Z R KAN K;X"j cUZ=GgQ _ _6N�C�w R [
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