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L MONPI!QRNP4�<�I#SKT�U�IK:/79G V
W9XZY [ �Z\!]^�Z_a`cbedgf^hjikf^\�ilb/i�mc\��ZnkoP`P_ p-pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp s
W9XtW [ �Z\quv`cb/dZwyxz\q{H\/xv]^|yilbj}l~cx��Z_j`�bed�xApqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp �
W9X s u+�Hocx�n���x�}l~H�^|P~yhj`P\�nk��xk}�~P\���h9{H\�dZdg�Z\�ikoP`P_qpCprpCprpCprpCpCprpCpqp-pqpCp �

V MO79B����DFI�<�4�>cI�NP4�I�NH:/� �

� ��<�>cB/<�4�?�7H653879>c7H4�?�7HIqM�N9:/7H4�GJNH:/79B/38NP6 �
� XZY � hai�~cb/`c{H\�`P\(�+\�i/�b/ocx�}l~P\�pCpqp-pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp �
� XtW � �gd�{H\�`�f^hj`��+\�i/�b/ocx�}l~P�9d�bax�xz\�` pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp �

� 2�4c:l�(38�/�R65<�4�>�?�7HB� O79B �NP<�I��/¡�GJDR?�7H65687 19�
¢9XZY £ i¤xzn�\�dZdZ\�`�\��Z`y\/xv¥�h9{H\�mPo�}�~P\=x�p-pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp Y �
¢9XtW ¦ ilb/�Z`P�g\�i�\�`�{9\�i � \�i�nk\��ZdgoP`P_j\�`��oPmc\�i�bedgdZ\C��h9{9\�dZdg\ pCpCprpCpqp-pqpCp Y �
¢9X s ¥�dgocxznk\�i�`�{H\�i��v\�i/�beo�x�}l~P�Hd�bjxkxz\�` pqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp Y�¢
¢9X � ¦ ilb/�Z`P�g\�i�\�`�oy`c{ ¦ \/x�n�\�`�{H\�i�¥�dZocx�n�\�ikfjb/i���be`9n�\�`JpCprpCpCprpCpqp-pqpCp Y �

§ 2�B/>c79E�4�38I�I�7 19�
� XZY ��b/¨^x�nlbem�©��oyi+{H�Z\ £ i��^\�`y`HoP`y_^xzdg\���x�n�oP`y_�pCprpCprpCprpCpCprpCpqp-pqpCp Y�ª
� XtW £ ik_j\�mP`y��x�x�\!{H\�i«\��Z`P¬�\�dZ`P\�`��+\�i=�beocxk}�~c}#dZocx�n�\�i­prpCprpCpCprpCpqp-pqpCp Y �
� X s u+`cbedgwPx�\r{9\�i+®P\�~PdZ\�il¯^oP\�dZdg\�` p-pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp WaW
� X � ]°�Z_j`y�²±c�abe`y¬!{H\�i £ ik_j\�mP`y��x�x�\ p-pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp W s
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Y � �beoH±c_a�^\��Znk\�`O{H\�i+xz|Pi¤bj}l~PdZ��}�~P\�`��+\�i/�b/ocx�}l~P\ prpCprpCpCprpCpqp-pqpCp Y��
W � �beoH±c_a�^\��Znk\�`O{H\�i«`P��}l~Hn¤xz|Pi¤bj}l~PdZ��}�~y\�`��+\�i=�beocxk}�~y\�prpCpCprpCpqp-pqpCp YaY
s oy`P_j\�_ad��b/n�n�\�n�\	� hai�nk\�i��^\�`y`HoP`y_^xzdg\���x�n�oP`y_(bedZdg\�iv¥�dgocxznk\�i�fab/i���b/`Hnk\�` pCp W
�
� u+`cbedgwPx�\r{9\�i�� hai�n�©5\�~PdZ\�i�ilb/n�\�` pCpqp-pqpCprpCprpCprpCpCprpCpqp-pqpCp WaW
¢ x�nlb/n���x�n���x�}l~P\ � \/{H\�oPn¤x�b
���^\��Zn�{H\�i £ i�_a\�mP`P��x�xz\ pCprpCpCprpCpqp-pqpCp W �

����� ,/ 
��������$�&�'�)%*+'-,�.´����,�$

Y u+oH©5n�ik�Zn�n¤xz~��b/oH±c_a�^\��Znk\�`O{H\�i��+\�i=�beocxk}�~y�Hd�bjx�x�\�`O��� ¦ \/x�n�prpCpqp-pqpCp Y�W
W u+oH©5n�ik�Zn�n¤xz~��b/oH±c_a�^\��Znk\�`O{H\�i��+\�i=�beocxk}�~y�Hd�bjx�x�\�`O��� ¦ ilb/�Z`P�g`P_!pqp-pqpCp Y s
s ¥�dgocxznk\�i�fab/i���b/`Hnk\�`�{H\�i��+\�i=�beocxk}�~P�9d�bax�x�\�` prpCprpCprpCpCprpCpqp-pqpCp Y
�
� _a\�_jd �benkn�\�nk\�� hjikn�\�ik�^\�`P`9oP`P_°xzdZ\���xznkoP`P_(b/dZdZ\�iv¥�dZo�xzn�\�i�fabeik��be`9n�\�` pqpCp W9Y
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� `��/�oP`P_a\�i�\�i��c\��gn�mF\=x�}l~��b=©5nk�Z_jn´x���}l~�{H�g\�®Phailx�}l~9oP`P_qbeoH© {9\ ���+\�mP�Z\�n0{9\�i«]^|Pilba}�~y\�i��
�^\�`P`Hoy`P_ ���Zn�{H\ ����i�hamPdZ\�� xz|chj`9nlb/`�_j\/x�|Pi�h9}l~P\�`y\�i!]^|Pilba}�~y\ X ]^|cha`Hn¤be`P\�]°|Pilb��
}l~P\ �«�Ziz©5n+_j\�_j\�` �oymF\�i�_j\�dg\/xz\�`P\�i�]^|Pi¤bj}l~P\!f9�Z\�dg\�`P\�oP\"!F¬�o�x��benk¬�dZ��}�~y\
��ikhjmPdg\ ��\qbeoH© X
#+`Hnk\�i�_adZ�Z\={H\�i�n �Ob/`�{H�g\��+\/x�b
��n¤beoH©5_°bemc\�$e]^|yilbj}l~P\�ik�^\�`P`9oP`P_&%v�g`�{9�Z\�{Hi�\�� ¦ \��Zdgmc\'�
ik\���}l~P\quv�9ocxznk�Z��� ]^wH`9nlb�(���]^\��Obe`9n��g�)!y{Pbe`P`�\�`Hn¤xzn�\�~P\�`�mc\�� xz|cha`Hn¤be`P\�iq]^|Pilba}�~y\
� � £ �g`P¬�\�dg`P\�`�¬�o�x��benk¬�dZ��}�~+*

, ��ikhjmPdg\ ��\�beoH©%{H\�i+be�9ocx�n���xk}�~9�^|P~Pha`P\�nk��x�}l~P\�` £ mc\�`P\q{HoPi¤}�~
� xzn¤bei��^\ � b/i���b/n��ghj` f^hj` �+\/x�}l~&�«�Z`c{H�g_j�^\��gn�oy`c{ u+i�n��g�Hoyd�benk�Zha`-!«xzh.�0ha~Pd
]9benk¬K� bed�x«b/oc}l~ ]^|Pik\/}l~P\�i �oymF\�i�_jik\��²©5\�`c{ mc\�nkilba}�~9n�\�n

� xz\�~yi«oP`Hnk\�ilxk}�~y�Z\/{Hdg��}l~�d�be`P_a\!]��benk¬�\CoP`c{�b/ocxz_a\�|Pi=�be_jnk\/��i�h°xzh9{H�g\
�0�0\�`y�Z_�]^|Pi¤bj}l~21coP¨3!c{ X ~ X oP`21��ocxkxz�g_�_a\/xz|Pikh9}�~y\�`P\�]F�ben�¬�\

, ��ikhjmPdg\ ��\�beoH©%{H\�i+xzw9`9nlbe�9n���x�}l~H�^_ailb
� �Obenk�Z�abedg��xk}�~P\�` £ mc\�`y\r{9oPil}l~
� `HoyiRmF\={H�Z`P_an�\54�hj`9n�ikhjdZdg\ �oPmc\�iRdg\'(H�g�abedZ��x�}l~P\6� `P~cb/dZn�\"!/{ X ~ X h�7 \�`P\�i�]^|Pi¤bj}l~8�
x�}l~cbenk¬9!PoP`9mc\��abe`P`9n�\	� �hjikn�\�i

� �^\��Z`y\:4�ha`Hnki�hadZdZ\ �oPmc\�i!x�wH`9nlb/�Hnk��x�}l~P\:� `P~cb/dZnk\9!�{ X ~ X _jilb
� �Ob/n��Z�ab/dZ��xk}�~
© bed�x�}l~P\!]9benk¬��^hj`cx�n�ikoP�Hnk�Zha`P\�`

, ��ikhjmPdg\ ��\�beoH©%{H\�i+xz\��Obe`9n���x�}l~H�^�g`P~cbedgn�dg��}�~P\�` £ mc\�`P\ {HoPi¤}�~
�­©5i�\��g\ � b/i���ben��ghj`cx � �hj_adZ��}�~P�^\��Zn�\#`O{H\�i-]^|yi�\/}l~P\�i;!c{H�Z\q{H�g\/� `Hnk\�i�|yi�\�n¤ben��ghj`
\�ilxk}�~&�0\�i�\�`

� ~ �beo9±c_j\�ik\/x+uvoH©5n�ik\�n�\�`�f^hj`<�=�0\���{H\�oyn��Z_a�^\��Znk\�`
[ �Z\rf^hai�dg�Z\�_a\�`c{H\r]°n�oc{H�g\�`cb/i�mc\��Zn+mc\/x�}l~��b�©5n��Z_an�x���}l~�b/ocx�xk}�~Pdg�Z\�¨adZ��}�~ � �Zn>��i�hamPdZ\ � \�`
b/oH© be�9ocx�n���xk}�~y\�i £ mc\�`y\voP`�{�~P�Z\�i � �Zn�{H\��?��~	�be`Ph
��\�` {H\�i �Obe`y_j\�dg`c{H\�` ®�dk�o�x�xz�g_@�
�^\��ZnRx�|chj`9nlbe`!_a\/xz|yi�h9}l~P\�`P\�i�]^|Pi¤bj}l~P\ X #v`9n�\�ikmPi�\=}�~9oP`P_a\�`���� ]^|Pilba}�~&1coP¨�xz�Z`�{r}l~cbA�
i¤be�9n�\�ik��x�n���xk}�~!©��oPi {H�Z\�xz|chj`9nlb/`P\!]^|Pik\/}�~&�0\���xz\ X ]°�Z\+\�`Hn¤xznk\�~P\�`(mc\���x�|P�Z\�dB�0\���xz\+{Hoyil}l~
© b/d�xk}�~ b/`P_j\#© be`P_a\�`P\9!!b/mP_j\�mPi�h9}l~P\�`P\"!-`P\�oPmc\�_jha`P`P\�`P\Jh9{H\�i<�«�Z\/{H\�i�~PhadZn�\ � hji�n��
my¬'� X ] ben�¬#©5ilbe_
��\�`9n�\ X ]°n/�hjik\�`c{Ab/oH©({H\�` ]^|Pilba}�~&1coP¨C�«�Zik�^\�`Ax���}l~Abeo�}�~ ]^nkhjnD�
nk\�i�`+!E� �hj_a\�i�`+!Fmc\�nkhj`9n�\9!9_j\/{H\�~P`Hnk\Ch9{H\�i«© bed�xk}�~ beocx�_j\/x�|Pi�h9}l~P\�`P\ � �hjikn�\�i�beocx X
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�+\�_a\�`cxzn¤be`c{ {H�Z\/x�\�i´uvi�mc\��gn´xz�Z`�{ ]^|yi�\/}l~P|cb/ocxz\�`+!H{ X ~ X �´�oc}l�^\�`-!°{H�Z\�{HoPi¤}�~ #v`8�
nk\�i�myi�\/}l~Hoy`P_j\�`�� � ]^|yilbj}l~21coy¨�¬'�«��x�}l~P\�` {H\�` hjmc\�` mF\=x�}l~Pi��g\�mc\�`P\�`�� hjiknz��h9{9\�i
] ben�¬#©5ilbe_
��\�`9n�\�` \�`9nlx�nlbe`�{H\�`­xz�g`c{ X ]°hjd�}l~P\�]°|Pi�\/}l~P|cb/ocxz\�`��R�ha`P`P\�` ���gn!�v\�i/�beo3�
xk}�~y\�` beocx�_j\K©��oydZdZn h9{H\�i�`y��}l~Hn beocx�_j\K©��oydZdZn xz\��g` X � ` {H�Z\=xz\�iOu+i�mc\��Zn �Z`9n�\�ik\/x�x��Z\�ik\�`
mc\/x�hj`c{9\�ilxO{H�g\ ���gn��v\�i/�beo�x�}l~P\�` beo�xz_j\#©#�oPdZdgn�\�` ]^|yi�\/}l~P|cb/ocxz\�` X #v`9n�\�i({H\�` � \'�
_ai�� 7 $ �+\�i/�b/ocx�}l~P\@%O© bedgdZ\�`J\��g`P\�ilx�\��Zn¤xrf^h � � \�`cx�}l~Pdg��}�~P\�`J]^nk��� ��hai�_°be`�\�ik¬�\�oP_an�\
`yhj`9f^\�i�mcb/dZ\���ikh9{HoP�9n��Zha`P\�`��8mcx�|2� X �Rbj}l~P\�`-! � ocx�n�\�`+!F]9}l~ �Ob/n�¬�\�`+!Hu«n � \�`-! � �bjx�� �
n¤benk�Zhj`y\�` p�p�p�� !���� �0\��gn�\�ik\�`����
	���
�������
���������	������� 
�����_j\�`cb/`P`9nroP`c{ be`�{H\�i�\�ilxz\��Znlx
`y��}l~Hn¤bei�nk�Z�9oPd�b/n�hai���xk}�~y\-�+\�i=�beocxk}�~P\!�5mcxz|&� X � be|P�g\�i�i¤bjx�}l~P\�dg`-! ¦ bjx�nlb/n�oPik�Hdg��}l�^\�`-! ¦ \'�
dg\K©5hj`y�Hdg�Z`P_a\�dZ`�p�p�p�� !P��� ©5hjdg_j\�`c{9\�`�bed�x#"$��
���%����
	���
&���'��
����!����	������� 
����´mc\�¬�\���}�~P`y\�n X

[ �g\�hamF\�`A\�i��q�b/~P`Hnk\�`A��\�i�� �Obedg\Oxz|chj`9nlb/`P\�i�]°|Pilba}�~P\�f^\�i � �Z`c{H\�i�` {H�Z\(� \�� �
x�n�oP`y_ mc\/x�n�\�~y\�`c{H\�iO]^|Pi¤bj}l~P\�ik�^\�`P`9oP`P_^x �JoP`c{ �#+mF\�ilxz\�n�¬�oP`y_^x�x�wPx�n�\ � \�mc\�nki/�ba}�~9n��
dg��}l~ X #v`Hnk\�ilx�oc}l~HoP`y_j\�`*) Y�+ ~cbemc\�` _j\�¬�\��Z_an'!({Pbe¨ {H�Z\ £ i��^\�`y`HoP`y_^xzdg\���x�n�oP`y_A\�� �
`y\/xr]^|Pilba}�~y\�i��^\�`y`HoP`y_^x�x�wPx�n�\ � x«beoH© xz|chj`9nlb/`�_j\/x�|Pi�h9}l~P\�`y\�i!]^|Pilba}�~y\(xz�Z_a`P�²±��jb/`Hn
xk}�~ydZ\/}l~Hnk\�i��«oPil{9\9!cbed�xvb/oH©�_a\�dZ\=xz\�`P\�i�]^|Pilba}�~y\ X-, bj}l~�uv`cx���}l~Hn´{H\�i�uvoPnkhjik\�`OdZ�Z\�_jn
{9�Z\ � beoP|yn�oPi¤x�bj}l~P\�© �oyi!{H�g\�oP`9n�\�ilx�}l~P�g\/{HdZ��}�~y\�`�®P\�~Pdg\�i�i¤benk\�`�¬'�«��xk}�~y\�`�x�|chj`9nlbe`y\�i
oy`c{ _j\�dZ\/x�\�`P\�i(]^|Pilba}�~y\�� � ]^|yilbj}l~21coy¨ X�[ b/i�oP`9n�\�ir© bjx�x�\�`Jx��Z\�_a\K© �oPdZdgn�\ ��beo�xz\�`-!
d�be`P_a\/��b/ocxz\�`-! � hji�n�©5ilb/_ ��\�`9n�\"!Hmc\�n�ha`Hnk\9!c_j\/{H\�~P`Hnk\roP`�{ © bed�x�}l~�b/ocxz_a\/xz|Pikh9}�~y\�`P\
� �hai�nk\�i�x�h��«�Z\!u+mPmPi �o�}�~P\CoP`�{ ]^\�dZm�xzn��^hai�ik\��HnkoPi�\�` X � `P`P\�ik~cbedgm�{H�g\/xz\�i.� ��xznk\9!�xz�Z`�{
_a\K© �oPdgdZn�\>� beocx�\�`�{9�Z\«¬'�´\��Znk~ �beoH±�_^xznk\�#+ilx�ba}�~y\+{H\�i�~ �ha~P\�ik\�`�®P\�~ydZ\�ikilbenk\�`!mc\��cx�|Fha`8�
n¤be`P\�i ]°|Pilba}�~P\ X � `cx�_j\/xkb �(nv�^ha`P`Hnk\�` ��\ W ��/ {H\�iC®P\�~ydZ\�i�{HoPi¤}�~�_a\K© �oPdZdgn�\:��b/ocxz\�`
oy`c{ �+\�i=�beocxk}�~P\ xzh��«�Z\q{Hoyil}l~ �+ilb
� �Obenk�Z�&�RoP`c{ � ha�abemPoPd�beik|Pi�hamPdZ\ � \rb/oH©5_j\��Hd �bei�n
�´\�il{9\�` X s �0/ {H\�i´®P\�~Pdg\�i��0\�i¤{H\�` {HoPil}l~ {H�Z\�uvi�nk�Z�9oPd�b/n��ghj`!f^\�ikoPilxkbj}l~Hn;!H{9�Z\+i�\/x�n�dZ�B�
}l~P\�`qs �0/ {H\�i�®P\�~Pdg\�i mydZ�Z\�mF\�`�oP`P_a\��Hd �beikn X u+ocxR{H�Z\=xz\�i6#v`9n�\�ilxzo�}�~9oP`P_´�jb/`P`roy` ���ZnD�
nk\�dZm�bei«b/mP_j\�dZ\��gn�\�n �´\�il{9\�`-!P{ybe¨!{9�Z\�\'(9|Pdg�Z¬��gn�\«��h9{9\�dZdg�Z\�ikoP`P_Cf^hj` � �Zn0�+\�i=�beocxk}�~P\�`
_a\K©��oPdgdZn�\�`<��b/ocxz\�`�� � �z{9\/bed © bedZdR\��Z`P\ � \�i ���g`c{H\�ikoP`P_({H\�i�®�\�~PdZ\�ikilb/n�\Co � W
�0/ \�i��
� beikn�\�`Od��b/¨jn1) Y�+ X

�c�g\�d�{H�g\/xz\�iq]^n�oc{9�Z\�`cb/i�mc\��gn�� beiq\/x !�{H�g\�x�|Pilba}�~Pdg��}l~P\�`�oP`c{ `P��}�~9nlx�|Pilba}�~ydZ��}l~P\�`
�+\�i=�beocxk}�~y\�`J�Z`A]^|Pik\/}�~y|cbeocx�\�`­be�9ocxznk��xk}�~J¬�o ��h9{H\�dZdZ�g\�i�\�` X�[ ba{HoPil}l~­xzhadZdZnk\�{H�Z\
£ ik�^\�`P`9oP`P_^x�dZ\���xznkoP`P_ {H\/x«mF\=xzn�\�~P\�`c{H\�` ]^|Pi¤bj}l~ �oPmc\�i¤xz\�nk¬�oP`P_°x�xzwyxznk\ �Ox32�46587:9�©��oPi
x�|chj`9nlbe`�_a\/xz|yi�h9}l~P\�`P\!]^|Pi¤bj}l~P\Cf^\�i�mc\/xkxz\�ikn �´\�il{H\�` X

[ bax0`��bj}l~cx�n�\�4Cbe|y�Zn�\�dFmc\/xk}�~	�b=©5n��g_jn´xz��}�~(¬�oPi £ i�d��b/oPn�\�i�oP`P_ {H\�i � hai�_a\�~P\�`cx �0\���xz\
mc\��°{H\�i�b/�Hocx�n���x�}l~P\�`C��h9{H\�dZdZ�g\�i�oy`P_0¬�oy`��bj}l~cxzn � �Znc\��Z`y\�i � \/xk}�~yi�\��gmPoP`P_´{H\/x82�46587:9'�
]°wPx�n�\ �Ox(oP`c{ ~P�g\�iO�Z`cx�mc\/xzha`c{H\�ik\ ���Zn {H\ � x�|Pilba}�~y\�i��^\�`y`P\�`c{H\�` ��h9{Hoyd X [ \�i
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`�bj}l~H©5hjdg_j\�`c{9\�uvm�x�}l~P`P�Znkn�mc\/xk}�~yi�\��gmPn�{H\�` uv`cxkbenk¬9!9{H\�i�¬�oyi ���h°xzoP`y_({H\�i�_a\/xznk\�dZdgn�\�`
u+oH©5_^b/mF\C_a\'�q�be~Pdgn��«oPil{9\ X-, bj}l~O{H\�i � \/xk}�~Pik\��ZmyoP`P_!{9\/x%f^\�iD�0\�`�{H\�n�\�` [ b/n�\�` �ObA�
nk\�i���bed�x �0\�i¤{H\�`O{H�g\ £ ik_j\�my`P��xkxz\q{Pbeik_j\/x�n�\�dgdZn«oP`�{ �g`Hnk\�i�|yi�\�nk�Z\�ikn X

� � �!$
	(�!� ��$���
���$R"�'��

2�46587:9���x�nR\��Z`!]^|Pi¤bj}l~8�5¬�o8��]^|Pilba}�~ �#vmc\�i¤xz\�nk¬�oP`P_°x�x�wPx�n�\ � oy`c{��«�gil{������vb/~ ��\�`�\�� �
`y\�i64�h^hj|c\�ilb/n��ghj`r¬;�«��x�}l~P\�`�{H\�i6#v`P�gf^\�ilx��Zn=�ben-4Cb/i�d�x�i�oP~y\%oy`c{C{H\�i�¥´beik`P\�_a�Z\'� ��\�dZdghj`
#+`P�Zf^\�i¤xz�gnzw"!8���ZnknlxzmyoPi�_a~ \�`9n �«��}l�^\�dZn ) W + Xq[ bjx�_^b/`P¬�\�]^wyxznk\ � ��xzn�� h9{HoPd�b/i�b/oH©5_j\;�
m�beoPn�oy`c{�mc\/x�n�\�~9n�b/ocxv\��g`P\ � ]°|Pilba}�~P\�i��^\�`P`y\�i'!y{H\�i�xz|Pik\/}�~y\�i�oP`�bemP~��b/`P_j�g_��^hj`9n��B�
`9oP�g\�i�dg��}l~-_a\/xz|yi�h9}l~P\�`P\«\�`y_jdZ��x�}l~P\�h9{H\�i´{H\�oynlx�}l~P\+]^|Pilba}�~y\«\�i��^\�`y`Hn;!e\��g`P\ � � beilx�\�i'!
{9\�i«{H\�`�f^h ��]^|yilbj}l~P\�ik�^\�`P`P\�i%_a\�dZ�g\K©5\�ikn�\�` ¦ \'(9n0b/`cbedgwPx��Z\�ikn0oP`�{�{Pbjx £ ik�jb/`P`9n�\��g`
\��Z`P\O���oP`cxznkdZ��}�~P\ �=�«��x�}l~P\�`�xz|Pi¤bj}l~P\���"�% ��	&�'��"���� �A�oPmc\�i¤xz\�nk¬�n'!«x�h��«�Z\O\��Z`y\�i £ �Z`P~P\��Zn
¬�oPiv]^|yilbj}l~cb/ocxz_°bemc\9!�{H�Z\�{H\�`��g`O{H\�i>�c�Z\�d�xz|Pi¤bj}l~P\+_j\�`P\�i��Z\�i�n�\�`�]9b/n�¬C�Z` be�9ocxznk��x�}l~P\
]°�Z_j`�bedZ\Co �:�«b/`c{H\�dgn�oP`c{�b/ocx�x�|Pi���}�~9n X

[ bCx���}l~!{H�g\0_j\=xzn�\�dZdZnk\´uvoH©5_^b/mc\v`9oPi beoH©
{H�g\+be�9ocxznk��x�}l~P\ ��h9{H\�dZdg�Z\�ikoP`P_+mc\�¬��Z\�~Hn;!
�«�gil{v© �oPi�{H�g\��0\��gn�\�ik\�`�u+ocx © �oP~yi�oP`P_a\�`r`9oPi�{H\�iRxz|yilbj}l~P\�ik�^\�`P`P\�`c{H\ ¦ \��Zdaf^hj` 2�4 5:7:9
` �be~P\�i«mc\/xk}�~yi��Z\�mF\�` X

����� ����� �!��"�#�$&%('*),+-',�.+/$0+213�.�(4657#8"
£ �g` �«��}l~Hnk�Z_j\�i(uvocxz_°be`P_°xz|Poy`P�Hn {H\/x £ ik�^\�`P`P\�`�x�f^hj` ]^|yilbj}l~P\���xzn {H�Z\ 4�d�bax�x��²±=�
�ab/n��Zha` {H\�i ]^|Pi¤bj}l~c{Pbenk\�` b/`P~cbe`�{ _a\�\��g_j`P\�nk\�i���\�i�� �Ob/dZ\ X [ �g\ , b/n�oPi��8mcx�|2� X
mc\�� � ��\�`�x�}l~PdZ��}�~P\�` �+\�~��hai��qdZ\�~yi�n(oP`cx ! {Pbe¨J{9\�i £ `P\�i�_j�g\�_j\�~cbedgn�dghj_^b/i��gn�~ ����x�}l~
b/oH©5_j\�n�\��gdZn�\�i�®Pi�\=¯ oP\�`P¬�m��b/`c{H\�i�{H\/x-]°|Pilba}�~cx��Z_a`cbed�xv\��Z` x�hjd�}�~P\=x _a\�\��Z_a`P\�nk\/x�#v`9n�\�iD�
xk}�~y\���{Hoy`P_^x ��\�i�� � bed�{Pb/ilx�n�\�dgdZn X�[ �g\�mc\�`��hjnk�Z_an�\�`C4�d�bjx�x��²±c�ab/n��Zha`cx � \�i�� �Obedg\
�´\�i��
{9\�`�mc\���� 2�4 5:7:9 ��]^wyxznk\ � {HoPi¤}�~�\��Z`P\+_j\�\��Z_j`y\�n�\ � hji�f^\�ilbeikmc\��ZnkoP`P_!b/ocx«{H\ � beo9© �
_a\�`Ph
� ��\�`P\9� ha~cxz�g_j`cb/d \'(9n�i¤be~P�g\�i�n X � � £ �Z`P¬�\�dZ`P\�`!mF\=xzn�\�~Hn´{H�g\ � hjikf^\�ilb/i�mc\��gn�oP`P_
b/ocx�{H\�i�uvmPn¤bjx�n�oP`P_+oP`c{;:+ocbe`9n���xz�Z\�i�oP`P_+{9\/x�b/`cbedghj_a\�`�]^|yilbj}l~cx��Z_j`�bed�x�{HoPi¤}�~C\��g`P\�`
Y �jmP�gn�u7< [ � ��b/`c{Hdg\�i����gn0\��g`P\�i+uvmPn¤bjx�n�ilb/n�\qf^hj` Y ��� � ¬ X uv`cx�}l~Pdg�Z\�¨a\�`c{ �0\�i¤{H\�`
{9�Z\���\�`y�Z_j\�` ]^|Pilba}�~9n�\��ZdZ\ b � uv`9© be`P_JoP`c{ b � £ `c{H\ bemP_a\/x�}l~P`P�gn�nk\�`-!�{9�Z\�oP`9n�\�i
\��Z`P\ � {H\K±c`P�g\�i�nk\�`­uvocxkxzn�\�oP\�i�oy`P_^x�|F\�_j\�d�dg�Z\�_a\�` �&
���� ���
��"�� � X [ be`cba}�~ �«�gil{ \��Z`P\
]°|F\��Hnkilbed�be`cb/dZwyxz\J{9oPil}l~P_j\#©#�oP~Pi�n;!��Z`c{9\ � �oPmc\�i {H�Z\ f^\�ikmPdZ\��gmc\�`c{H\�` ]°|Pilba}�~c{yben�\�`
�ba¯ oy��{H��xznlb/`Hn´b/dZdZ\ ¢ �OxR\��g` � b
� ��� `P_.� ®P\�`cx�n�\�iR_a\/x�}l~PhamF\�`�oP`c{!\��Z`y\+®�haoPi��g\�i�nkilb/`cx �
©5hai �Ob/n��ghj`�mc\�ik\/}�~y`P\�n �«�gil{ X uvocx«{9\�`�xzh!\�`9nlx�n�\�~P\�`c{H\�`O® ® ¦ � 4�h^\>= ¬��g\�`Hnk\�` �´\�i��
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{9\�` � \���xznkoP`P_^x��^h^\>= ¬��Z\�`9n�\�`�oP`c{A{Pb/ilb/ocx Y � ��\�d�xk}�bedg\ 4�h^\>= ¬��g\�`Hnk\�`�\�i ���Znkn�\�dgn X
��b/`A\�i�~	�bedZn beoH© {H�Z\/x�\�� \���xz\O©#�oPi
��\ Y�� � x ]^|yilbj}l~P\�\��g`P\�` Y �A� {H����\�`cxz�ghj`cb/dZ\�`
��\�i�� �Obed�xzf^\��9n�hai X+[ �Z\ � \��Hnkhjik\�` �´\�il{H\�`�|cbjb/i��0\���xz\!_a\ ���gn�n�\�dZn0oy`c{ b/oH© {Pbjx�� `8�
nk\�i�fab/dZd ) � � Y�+ `Phji ���Z\�ikn X [ \�i £ ik�^\�`P`P\�iCmc\��^h
� ��n+{ybe`P`­bed�x £ �Z`y_^bemc\�©��oPi���\/{H\�`
_a\/xz|yi�h9}l~P\�`P\�`�]9b/n�¬�\��Z`P\ [ ben�\���bedZdg\�b/oH©�{H�Z\/x�\�� \���x�\�f^hjikf^\�ilb/i�mc\��Znk\�n�\�` � \��9n�hai�\�`
b/`�\��g`P\ � ]^na�o�}�� X

��� � ��������#8$0%�������� �	� ��
 +/$
�����/��"�#8$0%��
�c�g\�d�{H\�iC]^|Pi¤bj}l~P\�ik�^\�`P`9oP`P_!��x�nv\=x !�beocx�{9\ � _j\�_a\�mc\�`P\�` ]^|Pilba}�~�xz�Z_a`cbed � �hj_adZ��}l~cx�n
¬�oPf^\�i�d �bjxkxz�Z_ oP`c{�©5\�~PdZ\�iz©5i�\�� � hjikn��^\�nkn�\�`�¬�o�\�i��^\�`P`y\�` X![ �g\/x
�«�gil{����Zn>�«ba}�~cx�\�`8�
{9\ � � ha�jb/mPoPd�bei0� � ��\�i x�}l~&�«�Z\�ik�Z_j\�i'!9{H�Z\ £ i��^\�`y`HoP`y_roP`cx���}l~P\�ik\�i X uvoH©5_jikoP`c{�{9�Z\'�
x�\�i>#v`cx���}l~P\�ik~P\��Zn ��xzn�� be`��g`O{H\�i+b/oPn�h
�Obenk��x�}l~P\�`O]^|Pi¤bj}l~P\�ik�^\�`P`9oP`P_r_a\�¬'�«oP`y_j\�`-!
b/ocx0\��g`P\�i � �Z\�dZ¬/b/~PdHf^ha` � �ha_jdZ��}�~y\�` � w9|Fhan�~P\=xz\�`O{9�Z\���\�`y�Z_j\+b/ocxz¬�o2�q�b/~PdZ\�`+!P{H�g\voP`3�
nk\�i+f^hji�_a\�_j\�mF\�`P\�` �+be`�{Hmc\/{H�Z`y_joP`P_a\�` b � �«b/~Pilxk}�~P\��Z`Pdg��}l~cxznk\�`���x�n X+[ �g\!xzn¤benk��xznk� �
xk}�~y\ £ `9nlxk}�~P\���{HoP`y_^xznk~P\�hai��Z\�x�be_an�{ybeia�oymF\�i ) s + *

o � {H�g\ ��b/~Pilxk}�~y\��Z`Pdg��}l~P�^\��gnv©#�oPi!\��g`P\�` £ i��^\�`P`Hoy`P_^x ©5\�~PdZ\�ir¬�o ���g`P� �
���Z\�ik\�`-! ��oP¨��Obe` {H�Z\ � hjiknlx�\/¯ oy\�`P¬�\�` ���� p�p�p����� xzh �q�be~ydZ\�`-!´{Pb/¨
� ������ p�p�p����������� p�p�p � � ��!#"%$ � & � � ��� p�p�p ���'����� p�p�p � � � !
{ X ~ X \/xv��xzn
{H�Z\���\�`P�Z_a\�]^\/¯^oP\�`P¬«f^ha` � �hai�n�\�i�` ��� p�p�p ��� ���Zn oP`Hmc\��ab/`P`Hnk\�i ���be`P_a\
( ¬�oJmF\=xzn�� � ��\#`-!�{H�Z\ {H�Z\�_ai/�ha¨jn�\���b/~Pilxk}�~y\��Z`Pdg��}l~P�^\��gnvoP`9n�\�i(bedZdg\�`
� �hj_adZ��}l~P\�` � hji�n¤xz\/¯^oP\�`y¬�\�`�©#�oPi+{H�g\ � \�hjmcba}�~9n�oP`y_^x�x�\/¯^oP\�`P¬ ��� p�p�p �)�
�oPmc\�i+{H\�i��c\��gn�* ~�ben X

���gn�{H\ � ]9benk¬vf^ha` � b�w^\/x�oP`c{({H\�i ¦ b/nlxkbj}l~P\9!9{Pbe¨+� � ��� p�p�p �)� �R� � � \�i�_adZ\���}�~q{H\�i
� wH|chjnk~P\/x�\�`OoP`Hnk\�i�\��Z`cb/`c{H\�i´�^hj`cx�nlbe`9n+��xzn;!H\�ik_j�gmPn+xz��}�~�{Pb/ilbeo�x *
",$ � � � ��� p�p�p ���'� ��� p�p�p � � �
!-",$ � ).� � ��� p�p�p ��� �0/1� � �2� p�p�p � �3� ��� p�p�p ��� � + � Y �
[ \�i�\�i¤xzn�\(u+ocx�{Hikoc}l�4� � ��� p�p�p ��� �+{H\�iq�vdg\���}l~9oP`P_ � Y �+mc\/xk}�~Pik\��Zmyn�{H�g\!x�|Pilba}�~Pdg� �
}l~P\+��h9{H\�dZdZ�g\�i�oy`P_ �65 ��"������ � ��798;: �&� �'��"�� � X � �Z\�ikmF\��H��xzn<� � ��= � {H�g\�b��8|yi��Zhai�� � be~PiD�
xk}�~y\��Z`Pdg��}l~P�^\�� n�\�`-!lxz�g\�_j�ZmynR{H�g\0u+oH©5n�ik�Zn�n¤x � be~Pi¤x�}l~P\��Z`ydZ��}l~P�a\�� nH©#�oPiR\��g`�\��Z`y¬�\�dZ`y\/x � hai�n
b/` X uv`cb/dZha_({Pbe¬�o mF\�¬�\���}l~P`P\�n
� � ��� p�p�p ��� ��{H�Z\�uvoH©5nki��Znknlx �«be~yilx�}l~P\��g`PdZ��}�~y�^\K�gn	©��oPi
\��Z`P\qmF\=xzn�� � �(n�\ � hai�nz©5hadZ_a\ X�� �Z\�i¤{HoPil}l~ �´\�il{9\�`�x�wH`9nlb/�Hnk��x�}l~P\qoP`c{�n�\��Zd �´\���x�\qxz\'�
� be`9n���xk}�~y\8�vb/`c{Hmc\/{H�g`P_joP`y_j\�`�©5\/x�n�_j\�dZ\�_an X�� \�� {9\ � ~y�Z\�i�f^\�iD�0\�`c{9\�n�\�` £ i��^\�`y`P\�i
�«oyil{H\«\��g`P\ � hjikn�|cbabei��P�+ilb
� �Obenk�Z�Cmc\�`9oPn�¬�n;!j{9�Z\«b/oH©
{H\�`�]��b/n�¬�\�`({H\�i ¦ \/x�n ��\�`P_j\
\�ilxznk\�dZdgn �«oPi¤{H\ X
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[ \�i«¬'�0\��gn�\�uvocxk{Hi�oc}l�,� � ��� p�p�p � �3����� p�p�p ��� �´{H\�i��+dZ\���}�~9oP`P_ � Y ��mF\=x�}l~Pi�\��gmPn
{9�Z\ be�9ocxznk��x�}l~H�°|P~Phj`y\�n���x�}l~P\(��h9{H\�dgdZ�Z\�i�oP`P_3!�{ X ~ X {H�Z\ � be~yilx�}l~P\��g`PdZ��}�~y�^\��Zn+{Pb�©#�oPi'!
{ybe¨ {H�Z\qbe�9ocx�n���xk}�~y\�` � \��Hnkhji�\�` ��� p�p�p � � mF\�hjmcba}�~9n�\�n��´\�il{9\�`-!8�0\�`P`�{H�Z\	� �hjikn�\�i
��� p�p�p ��� _j\/x�|Pi�h9}l~P\�` �«oyil{H\�` X � hamF\��R{H�g\ � \�hamcbj}l~9n�oP`P_°x�x�\/¯ oy\�`P¬ �2� p�p�p � � {H\�`
b/�Ho�xzn���x�}l~P\�` � \��Hnkhji�\�`r\�`9nlx�|Pi���}�~9n'!/{H�g\0mc\��c{9\�i�hjmc\�`!mc\/xk}�~yi��Z\�mF\�`P\�` � hai�f^\�i¤bei�mc\��B�
nkoP`P_�\�`Hn¤xzn¤be`c{H\�`�x��Z`c{ X [ �Z\ � be~Pi¤x�}l~P\��Z`ydZ��}l~P�^\�� nk\�` �0\�i¤{H\�` �q�be~Pik\�`c{ {H\/x ¦ ilb/� �
`y�Z`P_°xr_j\/xk}�~��b/n�¬�n X uvoH©>�0\�d�}l~P\ � \���xz\ {H�Z\/xCmc\��«{H\�� ~P�g\�irf^\�i��0\�`c{H\�nk\�` 2�46587:9'�
]°wPx�n�\ ��_a\/x�}l~P�g\�~Hn;!9�«�Zil{�� � ©5hjdg_j\�`c{9\�`�uvmcx�}l~P`P�gn�n´\�i�d �beoPnk\�i�n X

®+�oyi ]°|Pilba}�~P\�i��^\�`P`9oP`P_°x�x�wPx�n�\ ��\ ���gn�_ai�ha¨j\�` � hj�abemPoyd�beik\�`:�0\�i¤{H\�`!n�wH|y��x�}l~P\�iD�
�´\���x�\ £ �Z`P~P\��Zn�\�`�f^\�iD�0\�`c{9\�n'!R{9�Z\!�9dZ\��g`P\�i�xz�Z`�{�bed�x�� �hai�n�\�i X 2�4 5:789rmc\�`9oPnk¬�nqbed�x
� baxz��xz\��g`P~P\��gn%©��oPi�{H\�` £ ik�^\�`P`P\�i>��~yhj`P\ � \ X�[ �Z\ � hai�n ��h9{H\�dgdZ\�\�ik~��bedgn��Obe`�{Pb/`P`
{9oPil}l~ 4�hj`P�abenk\�`cb/n��Zha`�{9\�i���~Phj`y\ ��\ X �co {H�Z\/x�\ � �=�0\/}l�O\'(9��xznk�Z\�ikn«\��Z`�� �hai�nk\�i��
myoc}�~+!/{PbjxR\��Z`y\�|P~Pha`P\�n���x�}l~P\�# � x�}l~Pi�� ©5ncbedgdZ\�i � �hji�nk\�i {H\/x � hj�abemyoPd�b/ilx \�`9n�~��b/dZnRoP`�{
mc\��y{H\ � f^\�i��´\�`c{H\�nk\�`r]^wyxznk\ � beoH©��j����~Pha`P\ ��\�`�©��oPi {H�g\%\�`P_jdg��x�}l~P\�`!]^|yilbj}l~Pd�beoPnk\
m�bjxz�g\�i�n X

]9}l~Pdg�Z\�¨adZ��}l~��(oP¨�\��Z`P\ £ `9nlx�}l~P\���{HoP`P_q{Pb/i �oPmc\�i´_j\K© �b/dZdgn��´\�il{9\�`-!9�«bax%�Z`�xz_j\=x�b �(n
� � _^be`y¬�\�` ]9b/n�¬�_a\/xz|yi�h9}l~P\�` �«oPi¤{H\ X ��be`­mc\�` �hjnk�Z_an�~y�Z\�ik¬�oJ\��Z`P\ ]^oc}l~cxznkilb/n�\'�
_a�Z\9!
{H�Z\ bedZdg\rf^\�i�© �oP_jm�bei�\�`��A��x�x�\�`cxk¯ oP\�dZdZ\�`�¬�o�\��g`P\ ��ha|Pn�� �Obedg\�` £ ik_j\�mP`y��xv�^h
� �
my�Z`P�g\�i�n X � \/bj}l~9n�\�n �´\�il{9\�` � �ocxkxz\�` b/d�xzhJ_adZ\���}�~P¬�\��Znk�Z_ {Pbjx�]^|Pi¤bj}l~ ��h9{H\�dZd !+{Pbax
�A��x�x�\�` �oPmc\�i({H�g\ 4�hj`P�ab/n�\�`cb/n��ghj`A{9\�i/��~Pha`P\ ��\(¬�oJ_^b/`P¬�\�` � �hjikn�\�ik`�oP`c{J{Pbax
b/�Ho�xzn���x�}l~8�5|P~Phj`y\�n���x�}l~P\q��h9{H\�dZd X �coPi-]°oc}�~y\!{H\�i+mc\/xznk\�` � wH|chjnk~P\/x�\�`�f^\�iD�0\�`�{H\�n
� be` {H\�`���� "$� 7 ��
��:� 7 ��� ��	 �
��"����	�
���
� uvdZ_ahji��gn�~ �(ocx !�b/oc}l~-:�� "$� 7 � � 
&�����
� 	 8 ��	�� 797 � ��	&��"�_j\�`cb/`P`9n X [ bemc\����«�gil{ ¬�o � _j\/x�|Pi�h9}l~P\�`y\�` £ �g`P_^b/mF\=x�benk¬�{9�Z\'�
��\�`P�Z_a\�]9b/n�¬�~9w9|Fhan�~P\=xz\�_a\/xzoc}l~9n'!�{H�Z\(�Z`�xz_j\=x�b �(n�oP`9n�\�irb/dZdg\�` ©5\=xzn�_a\�dZ\�_jn�\�` �+be`c{&�
mc\/{9�Z`P_aoP`P_j\�` {H�g\�mc\/xznk\ � \'�´\�i�nkoP`P_�\�i�i�\���}l~Hn X � � 2�4 5:789'��]^wyxzn�\�� �«�gil{ {Pbe¬�o
{9\�i�xzhj_a\�`cb/`P`Hnk\��48�	 :���: � ����" : ��" %�����������%(uvdg_jhai��Znk~ �(ocx f^\�i��0\�`c{H\�n X � \��Znk\�i�\
u+ocx ©��oP~yi�oP`P_a\�` �oPmc\�i´{H�g\0f^\�iD�0\�`c{9\�n�\�` ��i��Z`y¬��Z|P�g\�`��!�oPil{9\�`�{9\�` �vb/~ ��\�` {H\�i�f^hai��
dg�Z\�_a\�`c{H\�` uvi�mc\��gnrx�|Pi�\�`P_j\�`+!�{H\�iq�Z`9n�\�ik\/x�x��Z\�ikn�\1� \/xz\�i �«�Zi¤{ b/` {9�Z\/x�\�ir]^nk\�dZdg\�b/oH©
{9�Z\C\�`9nlxz|yi�\/}l~P\�`c{9\�� �gn�\�i¤ben�oyi«f^\�i��«�g\/xz\�` ) � + X
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[ �Z\�b/�Ho�xzn���x�}l~H�^|y~Phj`P\�n���xk}�~y\���h9{9\�dZdg�Z\�ikoP`P_��Z` 2�4 5:7899!´{H�Z\�©��oPi {H�g\�f^hai�dg�Z\�_a\�`c{H\
]°n�oc{H�g\�`cb/i�mc\��Zn(f^\�iD�0\�`c{9\�n/�«oPil{9\9!«mcbjx��Z\�iknObeoH©q\��g`P\ � ~9w9mPi���{H\�`Au+`cx�b/n�¬9!«\��g`P\�i
4�h
��mP�g`cbenk�Zha` \��g`P\/xO`P\�oPikhj`cb/dZ\�` uv`cxkbenk¬�\/x !q{H\ � 5 � ��	�"$��"��	� � 
�% 8�	�
 � ��" % � � ���
% � 8�" � 5��

 ��oy`c{�\��Z`P\�� |Pikhjmcb/mP�Zdg��x�n���xk}�~y\�`Ouv`cxkbenk¬9!P{H\���� � : : ��"�� ��	��08���� 8 : � �
������� � Xj[ �Z\/x�\�i�uv`cxkbenk¬��«oPil{H\+�Z` ) ¢ + f^hai�_a\/xznk\�dZdgn�oP`�{!xzhjdgdc{H�g\ � hai�nk\��Zdg\«{H\/x6� � : !
ha|Pn�� �Obedg\�4�d�bax�xz� ±c�abenk�Zhj`+! ���gn«{H\�` � hjikn�\��gdZ\�`O{9\/x � ��� !H_joyn�\��c\��Zn � h9{H\�dZdg�Z\#i�oP`y_
f^ha`�]^|Pilba}�~y\9!Pf^\�i�my�Z`c{H\�` X

�coP` �bj}l~cxzn6�0\�i¤{H\�` {H�Z\´��\�ik� �Ob/d�x�f^\��Hnkhjik\�`�{9\�i ¦ ilb/�Z`P�g`P_^x�mc\���x�|P�Z\�dg\ ���Zn
{H\ ��� �
7 � ��"�� � uvdg_jhai��Znk~ �(ocx _j\/}#dZocx�n�\�ikn�oP`�{!be`P~cb/`c{({H\�i�\�`Hn¤xzn¤be`c{H\�`P\�` � \��9n�hai�\�`q\��Z` xzh.�
_a\�`cb/`P`Hnk\/xv¥�h9{H\�myoc}�~ ���gn�\��Z`P\�i%©5\/x�n�\�`Ou+`P¬/be~yd��«\K©5\�i�\�`P¬�f^\��9n�hai�\�`(\�ilx�n�\�dgdZn X�[ �Z\'�
x�\/x��g`P�Znk��bedg\v¥�h9{H\�mPoc}l~���xzn�uvo�xz_^b/`P_^x�|PoP`P�9n%©��oyi�{H\�` 5��

 ���'� uvdZ_ahjik�Zn�~ ��ocx !j{9\�i´{H�Z\
�«\K©5\�ik\�`P¬�f^\��Hnkhji�\�`r��� ¦ i¤be�g`P�Z`P_qx�hrf^\�i¤x�}l~P�Z\�myn'!a{Pbe¨>��\/{H\�i´��\�ik� �Ob/d�x�f^\��^n�hai�\��g`P\�`
�«\K©5\�ik\�`P¬�f^\��HnkhjiC{H\�iri���}�~9n��g_j\�` 4�d�bax�xz\ bed�xr`	�bj}l~cxznk\�` , ba}�~9mcbeik`�mc\��^h � ��n X�[ \�i
5��

 ���'� uvdg_jhjik�Znk~ ��o�x ���g`P���(�Z\�ikn�xzh
���Zn {H�Z\�uv`P¬/b/~Pd�{H\�i+®P\�~Pdg�Hd�bjxkxz�²±��jb/n��ghj`P\�` X

[ �g\vmc\�� � 2�4 5:789'��]^wyxzn�\�� f^\�iD�0\�`c{9\�n�\�`:��~Pha`P\ � � h9{H\�dZdg\��0\�i¤{H\�` bed�x � ����x
�g`Hnk\�i�|yi�\�nk�Z\�ikn'! �´h9{HoPil}l~ {H�Z\�¬�\��Zn�dg��}l~P\�]^nki�oP�9n�oyi�{9\�i�]^|Pi¤bj}l~P\���h9{H\�dZdZ�g\�i�n:�«�Zi¤{ X
[ b�xz��}�~ uv`9© be`P_°x �D!R���Znkn�\�dB�%oy`c{ £ `c{Pbem�x�}l~P`P�Znkn�\��g`P\/x>��~yhj`P\ � xvb/�Hocx�n���x�}l~ xznlb/i��
f^ha`P\��g`cbe`c{9\�iCoP`Hnk\�ilxk}�~y\���{H\�`��
�hj`P`P\�`-! �«�gil{ {Pbjx ��~yhj`P\ � ��h9{H\�dgd��g`�s�]^\�_ � \�`Hnk\
oy`Hnk\�i�nk\��Zdgn X �+\�~Hn �Obe`(f^hj`(\��g`P\�i´{HoPi¤}�~cxk}�~y`P�Znkn�dZ��}�~y\�`!���be`P_a\C\��Z`P\=x���~Pha`P\ �Ox�f^ha`
� � � xrbeo�x�oP`c{�mc\�ia�o�}��yxz��}�~9n��g_jn'!�{ybe¨ \��Z`­��\�ik� �Ob/d�x�f^\K�9n�hai Y�� � x-d�b/`P_ ��xzn;!0x�h
\�i�_j\�mF\�`�xz��}�~O©#�oPiC{Pbax � ��� � ��~Phj`P\�� ��h9{H\�dgd�� �cocxzn=�be`c{9\ X # � {H�g\���b/~Pd�{9\�iv¬�o
xk}�~	�ben�¬�\�`c{H\�` � ��� � � beilb
��\�nk\�i�_j\�ik�Z`P_!¬�oO~cb/dZnk\�`-!8�«�Zi¤{
��\�¬'�0\�� �cocx�n/�be`�{H\�`�\��Z`P\
_a\ ��\��g`cx�b
��\ £ ����xkxz�ghj`cx �«be~yilx�}l~P\��g`PdZ��}�~y�^\K�gnlxzfa\�i�nk\�� dZoP`y_-¬�oP_j\�hail{H`y\�n X

� � ¦ ilb/�Z`P�g`P_ �«�gil{J{Pb/`P`A{Pbax \�i�¬�\�oy_jn�\�¥�h9{H\�mPoc}l~ f^\�iD�0\�`c{9\�n'!�o � be`P~cb/`c{
{9\/x�� 8�	 �6��	 :��"!&��
#�$� ��	 : � uvdZ_ahjik�Zn�~ ��ocxv©��oPi � ����x!{H�Z\ ¦ ilbe�g`P�Z`y_^xzmc\���xz|P�g\�dZ\ �Z`A]^\'�
¯^oP\�`y¬�\�`�f^ha` ¥�h9{H\�mPo�}�~8� � `c{H�g¬�\/x-¬�o ¬�\�i�dg\�_j\�`+!�be`y~cbe`c{J{H\�i�\�i {Pbe`P` {H�Z\ � ��� �
� beilb
��\�nk\�i0_a\/x�}l~��benk¬�n��0\�il{H\�` X

� \�� � ¦ \=xzn«\��g`P\/x0oP`9mc\��abe`P`9n�\�`�]9b/n�¬�\=x0\�i�~��b/dZn {H\�i £ i��^\�`y`P\�i«b/d�x £ �Z`y_^bemc\ {H�Z\
® ® ¦ � ��\�i�� �Obed�xzf^\��9n�hai�\�`�{H\/xR_j\/x�|Pi�h9}l~P\�`y\�`!]9benk¬�\/xRoP`c{-dg�Z\K©5\�i�nF© �oyi�b/dZdZ\5��~Pha`P\ ��\
��\�\��g`P\ � \'�0\�i�n�oy`P_0© �oPi=��\/{H\/xR{H\�i�{Hi�\��P]°\�_ ��\�`Hnk\9! ���gnR{H\�`P\�`!{ybe`P` {H�Z\ [ � � ��ben�ik� (
�g`P�Znk��b/dZ��x��Z\�ikn��«�Zil{ X
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�A�gdZ|chj`(\�n´bed X ) � + x�\�n�¬�n�\�`!\�i¤xzn �Obed�x��Z`(\��Z`y\ � � ��� �5mcbaxz�Z\�i�n�\�`:4�\�w2�´hjil{&� x�|Fhan�nk\�i
©��oyi�`P��}�~9n mc\��ab/`P`Hnk\0oP`�{-`P��}�~9nlx�|Pilba}�~Pdg��}l~P\ be�9ocxznk��x�}l~P\ £ i�\��g_j`P��x�x�\0x�|c\�¬��Z\�dZdZ\ � ��� �
��h9{9\�dZdg\-\��Z` X�[ �Z\ uvoPn�hai�\�`�¬�\��g_jn�\�`-!c{Pbe¨�{Hoyil}l~�{H�g\!xz\�|cbei¤ben�\(��h9{9\�dZdg�Z\�ikoP`P_({H\�i
f9�Z\�i��+\�i/�b/ocx�}l~P\ � ��" % ��	 ��	�� " :��&����	 ���� � 
��&! 5 � ������"0� 
�� 7 � %	� ��" ��" : � � � � � 8�" � ��� % ��"�� � �

 "$��
#� �'����%�� !��.%�� 7 � ��	������� 
&���0oP`c{�� ��" %���	 ��	���" :$�08�" � ��	 � � % � 8�" \��g`P\ � \�ikmF\=x�xz\�i�oP`P_
{9\�i £ i��^\�`P`9oP`P_°xzdg\���x�n�oP`P_!�g~Pi�\=x ]^wyxznk\ �Ox%\�i�¬��g\�dZn5�0\�i¤{H\�`��^ha`P`Hnk\ X

� X ��b/il{ ) � + !�) ª + xznk\�dZdgn�\�©��oyi�{Pbax�\�mc\�`H© b/dZd�x � ��� �8m�bjxz�g\�i�nk\�]^wPx�n�\ � 
��������
����� \��Z`P\�` uv`cx�b/n�¬Jf^hji;!rmc\��!{9\ � ¬�ocx��b/n�¬�dg��}l~ ¬�o {H\�` `yhji � bedZ\�` ��~Phj`P\�� ��h@�
{9\�dZdg\�`�©#�oPi � �hai�nk\�i Y �Jxz|c\�¬��Z\�dgdZ\O��h9{H\�dZdZ\O~P�g`P¬�oP_a\K©��oP_an��«oPi¤{H\�`-! {H�Z\�beo�x�}l~PdZ�g\�¨@�
dg��}l~��+\�i/�b/ocx�}l~P\�ik\�|Pi/�baxz\�`9n��g\�i�\�` X�[ �g\/xz\O�+\�i/�b/ocx�}l~ ��h9{9\�dZdg\/�«oPil{H\�`�_j\�`�beocx�h�_j\'�
~�be`c{H~�bemPn��«�Z\ � hai�n ��h9{H\�dgdZ\9!P`9oPi��«oPi¤{H\�` x��Z\r`y��}l~Hn����gn�� �hjikn�\�ik` xzhj`�{H\�i�` ���gn
�+\�i=�beocxk}�~y\�`On�ilb/�Z`P�g\�i�n X uvoy¨j\�i¤{H\ �?�«oPil{H\�`�xz�g\C{HoPi¤}�~O�^\��g`�]^|Pi¤bj}l~ ��h9{H\�dZdc\��Z`y_j\'�
xk}�~yi/�be`y�Hn;!Pxzha`c{H\�ik`O{HoPi�©5n�\�` `cbj}l~
��\/{H\�� � hai�n0oy`c{�`cbj}l~��+\�i/�b/ocx�}l~P\�` beoH©5nki�\�nk\�` X
� ~Pi £ �Z`cxkben�¬ mPilba}�~9n�\�mc\��´_j\�i=�beocxk}�~9mc\�~cb�©5n�\�nk\�i�]^|yilbj}l~P\��g`P_^b/mc\�\��Z`y\�|Pi�ha¬�\�`9n�ocb/dZ\
� \�i ���Z`�{H\�i�oy`P_�{9\/x�� hai�n�\�i��^\�`P`9oP`P_°x ©5\�~ydZ\�i¤xvo � ¢a¢ / _a\�_j\�` �oPmc\�iq{H\ � ]^wyxznk\ �
ha~P`P\!�+\�i/�b/ocx�}l~ ��h9{9\�dZdg\ X

[ �g\/xz\�i�u+`cx�b/n�¬ �«oPi¤{H\Jb/oc}�~ �Z` {H\�i�f^hai�dg�Z\�_a\�`c{H\�` ]^nkoc{H�Z\�`cbeikmF\��ZnOf^\�iz©5hadZ_an X
£ `9nlx�|Pi�\/}l~P\�`�{�{H\�i�uvi¤}�~P�gn�\��9n�oyi+{H\/x�2 465:789'��]^wPx�n�\ � x��«�Zi¤{�\��Z` �+\�i �b/ocx�}l~�{Hoyil}l~
\��Z`O\��Z_a\�`P\/x>��~Phj`y\ � ��h9{H\�dZd ��h9{H\�dgdZ�g\�i�n;!H{ X ~ X ��\/{H\=xv�v\�i �beo�x�}l~ �«�Zi¤{�� � � �hai�nk\�i��
myoc}�~ {HoPi¤}�~(\��g`!\��Z`P¬��Z_j\=x���~Pha`P\ � mc\/xk}�~Pik�Z\�mc\�` X uvdgdZ\�i¤{H�Z`P_°x �0\�il{H\�`/�������+\�_a\�`8�
xkbenk¬%¬�o � � hai�_j\�~P\�`Cf^hj`	� beil{��c{9�Z\«�+\�i �b/ocx�}l~ ��h9{H\�dZdZ\R\;(H|Pdg�Z¬��gnc�Z`q{H�Z\ f^\�i��´\�`c{H\�nk\
� hjikn�|cbabeiD�z�+ilb
� �Ob/n��Z�(\��g`P_j\�m�beoPn X

uv`y~cbe`c{({H\�i \�i�¬�\�oP_jnk\�`��+\�i/�b/ocx�}l~ ��h9{H\�dZdZ\´x�hjdZdgn�\+{H�g\+®Pilbe_a\vmc\/b/`Hn �´hji�nk\�n �´\�i��
{9\�`-!jham�\��g`P\v¥�dgocxznk\�i�oy`P_�f^hj`��+\�i=�beocxk}�~y\�`!¬�o!_j\���\��Z`�x�b � \�`C��h9{H\�dgdZ\�`q\��Z`y\v]^nk\�� �
_a\�i�oy`P_�{H\�i £ i��^\�`y`HoP`y_^xzdg\���x�n�oP`y_�\�i�mPik�Z`P_an X�[ �Z\/x�\���x�nC¬�o�\�iD�«beikn�\�`+! �0\��Zd�{Hoyil}l~
\��Z`P\C¥�dZocx�n�\�ikoP`P_({Pbax ¦ i¤be�g`P�Z`P_°x �Ob/n�\�ik��b/d b/oH©6�0\�`P�Z_a\�i«��h9{H\�dZdZ\+�^hj`y¬�\�`9n�i��g\�i�n�oP`�{
{ybj{HoPi¤}�~(mc\/x�x�\�i´beocx�_j\�`9oPnk¬�n �«�gil{ X � \/xzha`c{H\�i¤x�mc\���x�\�~Pi��0\�`y�Z_ ¦ ilb/�Z`P�g`P_^x �Obenk\�i���bed
�^h
� �(n0{9�Z\/x�\ � # �Oxzn¤be`c{�\��g`P\C_ji�ha¨j\ � \/{9\�oPn�oy`P_!¬�o X«£ �g` �0\��Zn�\�i�\�i � hai�nk\��Zd !P{H\�i
mc\��y\��Z`P\�i ���g`P��� bedg\�`Cuv`y¬/be~Pdyf^hj`��+\�i/�b/ocx�}l~ ��h9{9\�dZdg\�`C\�`Hn¤xznk\�~Hn;!j��x�n�{H\�i _j\�ik�Z`P_a\�i�\
�«\/}l~P\�`cb/oH© �«b/`c{�oP`c{�\��g`��9dZ\��Z`P\�ik\�i«]^|c\���}l~P\�ik|Pd�b/n�¬�mc\/{ybeiz© X



� �����´����� �����R�z���´�������0
 �v�����������������v����� ª

�coPi ���h^xzoy`P_�{H\�iCuvo9©5_^bemc\:�«oPil{9\r��� £ �Z`P¬�\�dZ`P\�`�©5hadZ_j\�`c{H\�i �Obe¨a\�`�f^hai�_j\�_^be`3�
_a\�`-*

YaX+¦ i¤be`cx��Hik�ZmP�g\�i�\�` bedZdg\�i �uvoP¨a\�i�oy`P_j\�`O�g`P�Hdgocxz�gf^\-�+\�i=�beocxk}�~y\
W9X+� �Zd�{9\�`�f^hj`��+\�i �beocxk}�~P�9d�bax�x�\�`
s X+£ �g`Hnkilb/_!\��Z`P\=x0xz|c\�¬��Z\�dgdZ\�` ��~Phj`P\��Ox%|Pikh��+\�i=�beocxk}�~y�Hd�bjx�x�\C�Z`O{H�g\���~Phj`y\ ��dZ�B�

xzn�\
� X uvoH©5`P\�~ ��\�` bedZdg\�iv�+\�i=�beocxk}�~y�Hd�bjx�x�\�`��g`�{Pbjx�� �hjikn�\�ikmPoc}l~
¢9X � `9n�\�_ji��g\�i�\�`�{H\�i��v\�i �beo�x�}l~P�Hd�bjxkxz\�`��Z`�{H�Z\q�vi¤b � � ben��g�
� X+¦ i¤be�Z`y�Z\�ik\�`Obeo9©´{H\�` ���gn �+\�i=�beocxk}�~y�Hd�bjx�x�\�`�nkilb/`cxz�9i��gmP�Z\�ikn�\�` �uvoP¨j\�i�oP`P_a\�`
�°X ¥�dZocx�n�\�ik`�{9\�i��+\�i/�b/ocx�}l~P�9d�bjxkxz\�`
ª9X �A�Z\/{H\�i�~PhadZ\�`J{9\�i�]9}l~Pik�Zn�nk\Os2! �8! ¢ !t��© �oyi({H�Z\�f^\�ilx�}l~P�g\/{H\�`P\�` � beik��b/`Hnk\�`J{H\�i

�v\�i/�beo�x�}l~c}KdZo�xzn�\�i
� X+¦ \/x�n�\�`�{H\�i«f^\�ilxk}�~P�g\/{H\�`y\�`��+\�i=�beocxk}�~�}KdZocx�n�\�ikfabei���be`9n�\�`

� \��0{9\ � ¬�o � \�iz©��oP_aoP`P_ x�n�\�~P\�`c{H\�` [ ben�\�` �Obenk\�i���bed�d�b/_j\�` {H�Z\ ¦ ilb/`cxz�9i��g|Pn��ghj`P\�`
�g`P�9dZocx��Zf^\O{H\�i��+\�i=�beocxk}�~P\�f^hji;!«xzhJ{ybe¨ ]9}l~Pik�Zn�n Y {H\�i � ��x�n�\�mF\�i�\��gnlx!mF\=bei�mc\��gn�\�n
� bei X 4Cbe|y�Zn�\�d���mc\/xk}�~yi�\��gmPn�{ybjx�f^\�i��´\�`c{H\�n�\q��benk\�i���bed�oP`c{ {H�Z\ � hai�_a\�~P\�`cx �0\���xz\
¬�o {H\�`�]9}l~Pi��gn�nk\�` W !�s�oP`c{�� X 4Cb/|P�Znk\�d ¢ \�`Hnk~ �bedgnC{H�g\!uv`P_°bemc\�` ¬�o ] }�~Pik�Znkn��&! �
oy`c{ ª9X�[ �Z\ £ i�_a\�mP`P��x�xz\q{H\�i�]9}�~yi��Znkn�\ Y mP��x«��x��Z`c{���� 4Cbe|P�gn�\�d��!{ybei�_a\/xznk\�dZdgn X

� � ���!) ������'- /,�'��!'-����'C$ � �-" '-�<� �C"�'�) ,��! 

#+ilxz|yia�oP`P_adZ��}�~�xzhadZdgn�\q{H�Z\ uv`cb/dZwyxz\qbe`P~�be`c{�{H\=x ³ �gi��Cilb�f^\�d��K`H©5hai �Ob/n��ghj` T \�i�f9��}K\
[ ben�\�`cx�b/n�¬�\/x�{9oPil}l~P_j\#©#�oP~Pi�n �0\�i¤{H\�` X [ �g\/xz\�i [ benk\�`cxkben�¬J\�`9n�~	�bedZn�x�|Fha`Hn¤be` _j\'�
x�|Pi�h9}l~P\�`y\9! \�`P_adZ��x�}l~P\quv`H©5ilb/_j\�` b/` \��Z` [ ben�\�`Hmcb/`P�yxzwyxzn�\��<!c{PbjxCuvo�xz�9oP`H©5n �oPmc\�i
®�dZoP_a�Z`H©5hai �Ob/n��Zha`P\�`�_a�ZmPn X u ¦ ��]<�«�gil{ f^ha`­{H\�i [ u �
��u�oP`Hnk\�ilx�na�oPnk¬�nroy`c{ f^ha`
{9\�` [ u �>� u>�8_a\K©¤�hji¤{H\�i�nk\�` £ �Z`Pik��}l~HnkoP`P_j\�`�¬�oPi £ `9n �«��}��9dZoy`P_roP`�{ £ fabedZo�ben��ghj`��Z~8�
ik\�i�]^wyxzn�\���\�mc\�`Hoyn�¬�n�) � + X [ \�i�¬�oPi � \�i�©#�oP_joP`y_Axznk\�~P\�`�{H\ [ ben�\�`cx�b/n�¬Jo ��© b/¨jn
� \�~Piqbed�x Y �
� �
� ]��benk¬�\ X £ �Z`P\(\��g`P_j\�~y\�`c{H\Ou+`cbedgwPx�\O{H\/x [ benk\�` �Ob/n�\�ik��bed�x�\�i�_°bem
��\={Hh9}�~+! {Pb/¨O�Z`cx�_j\/xkb �(n«¬�o �´\�`P�Z_O�+\�i/�b/ocx�}l~ �Ob/n�\�ik��b/dR¬�oPi � \�iz©��oP_aoP`P_Ox�nlbe`�{)! o �



� �����´����� �����R�z���´�������0
 �v�����������������v����� �

\��Z`P\!¬�oyf^\�i�d �be¨j�g_j\ £ i � �Zn�nkdZoP`y_�b/dZdZ\�i-`yhjn �0\�`�{H�Z_a\�` ��bei¤b ��\�n�\�i�¬�o _a\'�q�be~PikdZ\���xznk\�` X
[ �Z\qbe�9ocxznk��xk}�~P\q��h9{H\�dZdZ�g\�i�oy`P_({H\�iC�+\�i/�b/ocx�}l~P\��«oPil{9\!{Pb/~P\�i�be`P~cb/`c{�{H\/x«_j\�ilbj{9\
\�`Hn¤xzn�\�~P\�`c{H\�` 2 `P_jdg��x�~ T |chj`9nlbe`y\�hjocx T }l~P\/{HoPdg�Z`P_ �qbjxz� {9oPil}l~P_j\#©#�oP~Pi�n X�� \�� �
£ ]P] ¦ ~cb/`c{H\�dgnCxz��}�~�o � x�|Fha`Hn¤be`cx�|Pilba}�~ydZ��}l~P\ [ ��bedghj_j\!¬;�«��x�}l~P\�`�¬'�0\�� ��\�ilxzha`P\�` X
[ �Z\r�+\�|Pi=�bj}l~cxz|�bei�nk`P\�i«~cb/mc\�`�{H�Z\Cu+oH©5_^b/mF\"!P\��Z`P\�`�_j\ � \��Z`cxkb ��\�` ¦ \�i ���g` ©��oyi«\��Z`
��±c�9n��Zf^\=x�� ¦ i�\ 7 \�`�¬�o�b/i�i¤be`P_a�Z\�ik\�`OoP`c{�\�i�~�bedZnk\�`O¬�oO{H�g\/xz\�� �=�´\/}��(\��g`P\�` 4Cbedg\�`8�
{9\�i'!=�0h9{Hoyil}l~�{Pbax-]^¬�\�`�bei��gh�\��g`P_j\�_ai�\�`y¬�n��«�Zi¤{ X+[ �Z\/x�\ [ b/n�\�`<�´\�il{9\�`�{H\�i�¬�\��Zn«�g`
4�h^ha|F\�ilbenk�Zha`�f^hj` #v`P�gf^\�ilx��Zn/�b/n�4Cbeikd�x�i�oP~P\qoP`c{O{H\�iC¥´beik`P\�_a�Z\q��\�dZdghj` #v`P�gf^\�ilx��Zn�w
_a\/x�b
� ��\�dgn.) Y�� + X

� ��� � )*+2�8$,#�� � #8��� �.+��$,5�� � �8�
�coyi � \�i�© �oP_joP`y_�x�nlbe`�{H\�`��^s ¦ ilbe�g`P�Z`y_^x �´oP`c{ W ��¦ \/xzn¤{H��b/dZha_j\9!�{H�Z\C�g`cxz_a\/x�b
��n+b/ocx
�a� � ¦ i¤be�g`P�Z`P_°x ��mP¬'� X«Y � �(¦ \=xzn �b/oP¨j\�i�oP`P_a\�`�mc\/x�n�\�~y\�` X�[ bax � �hai�n�\�i�mPoc}l~Oo ��© b/¨jn
ª � ¢J£ �Z`9n�i �be_j\ X [ �g\ �uvoP¨a\�i�oy`P_j\�` �«oPil{9\�` beoH© {H�g\ ��b/~Pd�{9\�i � hjik�^h � ��\#`�f^ha`
x�|Pilba}�~ydZ��}l~P\�`­oP`c{ `P��}�~9nlx�|Pilba}�~ydZ��}l~P\�`­�v\�i/�beo�x�}l~P\�`A~P�g`AoP`Hnk\�ilx�oc}l~Hn X ¦ b/mF\�dZdZ\ Y
© b/¨jn({H�g\ � �b/oH±c_j�^\��Zn�\�` ©��oPi({9�Z\Ox�|Pilba}�~Pdg��}l~P\�`J�+\�i/�b/ocx�}l~P\9! ¦ b/mF\�dZdZ\ W {H�Z\�©��oyi({H�Z\
`y��}l~Hn¤xz|Pi¤bj}l~PdZ��}�~P\�`��v\�i/�beo�x�}l~P\C¬�ocx�b
� ��\�` X
�cocx��benk¬�dZ��}�~O¬�o {H\�` xz|yilbj}l~Pdg��}l~P\�`�oP`�{�`P��}l~Hn¤xz|Pi¤bj}l~PdZ��}�~y\�`��+\�i/�b/ocx�}l~P\�` �«oPil{9\

`yh9}�~­\��Z`A�+\�i/�b/ocx�}l~��	��

��������\��g`P_j\K©��oy~Pi�n;!0b/oH©q{Pbax � hjiknz©5ilb/_ ��\�`Hnk\ObemP_a\�mP�gd�{H\�n
�«oyil{H\�`+!0{H�g\�{HoPil}l~ � \�ilx�na�o � � \�d oP`P_j\�` � �A�Z\/{H\�i�~PhadZoP`P_3! , \�ocbe`9© be`P_ h9{H\�i uvm8�
myi�oc}l~���\�`Hn¤xznlb/`c{H\�` xz�g`c{�oP`�{�x�h!x�nlbeik��f^hj` {H\�i�i���}�~9n��g_j\�` uvocxkxz|Pi¤bj}l~P\�b/m2�«��}�~y\�`-!
{ybe¨ xz�Z\q`P��}l~9n ��\�~yi0i�\��^hj`cx�n�i�oy�Z\�ikn �0\�il{H\�`O�^ha`P`Hnk\�` X ]^hjd�}�~y\
��~��b/`Ph � \�`P\Cn�i¤ben�\�`
� � ¦ ilb/�Z`P�g`P_ �/ª oP`c{���� ¦ \/x�n W ���Obed°beoH© X�� \�ilxzna�o � ��\#dZnk\ � �hjikn�\�i-�«oPi¤{H\�`qbed�x	�^hai��
ik\��9nCbeocx�_j\/x�|Pi�h9}l~P\�` �Z` {H�Z\(uv`�bedZwyxz\ beo9©5_j\�`Ph
� ��\�`+! x�he©5\�ik`�{Pbax ¦ ilb/`cxz�9i��gmP�Z\�ikn�\
`y��}l~Hn ��\�~Pi bed�x W �c\���}�~P\�`�f^ha`�{9\�i«i���}�~9n��g_j\�`�] }�~Pik\��Zm&�0\���xz\+b/m2�«��}�~ X

� � � � ��%�� � # '*)�#�� �.+ �$,5�� � ���!%�$
� �/� #
# � \��g` ��~Pha`P\ � ��h9{H\�dZdZ�g\�i�\�`�¬�o �
�hj`P`y\�`-! ��oy¨�\��Z`y\(���Z`c{H\=xznlb/`P¬/b/~Pd�f^hj` � hai��
�^h
� ��\�`�_j\'�q�b/~Pi�dg\���x�n�\�nqx�\��Z`-! {Pb � �Zn�_a\�` �oP_a\�`c{ ¦ i¤be�g`P�Z`P_°x ��bemc\�i(b/oc}�~ ¦ \/x�n �Ob��
nk\�i���bed+f^hjik~cbe`c{9\�` ��xzn X [ b/~P\�i�xzhadZdgn�\�`A`9oPiOx�hjd�}l~P\ �v\�i �beo�x�}l~P\���h9{H\�dgdZ�g\�i�n/�´\�i��
{9\�`-!q{H�Z\�~ �beoH±c_A_a\�`9oP_A��� ¦ i¤be�g`P�Z`P_ beoH©5nkilb/n�\�` X �co {H�g\/xz\ � �=�´\/}l� �«oPil{H\�`
�+\�i �beocxk}�~y�Hd�bjx�x�\�`r_a\�mP�gd�{H\�n X uvdZdg\ �+\�i �beocxk}�~y\9!^{H�g\ � �Z`c{H\=xzn�\�`cx ¢ � � bed^�Z` {H\�i ¦ ilb/� �
`y�Z`P_°x ��\�`y_j\(beo9©5n�ilb/n�\�`+!�mP�Zd�{H\�` \��Z`P\��+\�i �beocxk}�~y�Hd�bjx�x�\�© �oPiqxz��}�~ �������
� �«oPil{H\ bed�x
�+ik\�`P¬K© b/dZd�`Ph9}�~ b/d�x £ �g`P¬�\�d ��h9{H\�dgdRbeo9©5_j\�`Ph
� ��\�`
� X«[ �g\!i�\/x�n�dg��}l~P\�`Ox�|Pilba}�~Pdg��}l~P\�`



� �����´����� �����R�z���´�������0
 �v�����������������v����� Y��

� ��t��;09(*)�������� VX��! �-.���*( ) � w�!;-y02�+0S��� � w}�����
� _ u � " ��+LqL2T�$&! �yP=/�-R��T�02�^-.)87RL[02���&� ��� ���
� cBu � " ��+LqL2T�$&! �yP=/�-R��T�02�#��)\7&L[02���&� � 	
� V�

�XwMw}_�
 � aJ��!'� (*)+LS��O�Le-���� ��� �
� V���
�C � 4�( )+L2��(*7&��� 	 �
� u�� � _M� ��FG�&��! �-.��� (*) ��	���� �����
� uXo � " ��+LqL2T�$&! �yP=/�-R��T�02�#)�F 7RL[02���&� ��� �
� u��nu � " ��+LqL2T�$&! �yP=/�-R��T�02�#)+��)D7RL[0S���R� � �
� 
IV � 
�-&(*)���� ��� ���
� 
I4 � 

026�6������ (*)�FK-.� t���! ����� �����
� o�o � " ��+LqL2T�$&! �yP=/�-R��T�02�#FGF 7&L[02���&� � 	
� �Xu � " ��+LqL2T�$&! �yP=/�-R��T�02�#$&)87RL[02���&� ��� �
� ��� � " ��+LqL2T�$&! �yP=/�-R��T�02�#$+$G7RLq02���&� � �
� �Xu � " ��+LqL2T�$&! �yP=/�-R��T�02�#��)\7&L[02���&� ����	 ���
� �Xo � " ��+LqL2T�$&! �yP=/�-R��T�02�#��F 7RL[02���&� ����� ���
��� _ u � " ��+LqL2T�$&! �yP=/�-R��T�02����-�)87&L[02���&� 	 �

¦ b/mF\�dZdZ\ Y *�xz|Pi¤bj}l~PdZ��}�~P\q�v\�i/�beo�x�}l~P\C�Z`O�j� �!¦ ilb/�Z`P�g`P_^x �%oy`c{ Y � �(¦ \/x�n/�b/oP¨j\�ikoP`P_a\�`



� �����´����� �����R�z���´�������0
 �v�����������������v����� YaY

VX��! �-.��� (*) �^w}!'-y02�+02��� �^w����,�
� 02��/+��! @JL2$��d02��� � 	
@B)�-y02! 4��R����-.7 � 	
@B$&6+02��! 

09/ "
-yL[L[0S��� � 	
@B$&6+02��! �{$.09��� � �
s $+$&! 4.L9-.F � �
s !'-yT���! 4.L9-.F � 	
"}02���&��! u`0S�*��02��� uM��-&/��,��� � �
"�$+$&� |{09( 7R02��� w}!'-&��)�(�-.� � 	
u{��-&/������ _ /�� �����*FG����� � 	
u{��-&/������ u`0S�*��02��� w�-.Q+L2� � 	
|n��� @ELq09(*7 � ��� ��	 �
o109(;! $&6�)�$&��� _ /�� �����*FG����� �{$.09��� � 	
o109(;! $&6�)�$&��� �{$.09��� � � � �
o\$&����� @JL[09( 7 � 	
o\��� u`02�'� wI-.Q+L2� � 	
�MQ�����(;� u�02� �,0S��� wI-.Q+L2� � �
CJ-.6
��! ��������L2� � � � �
CJ-.6
��! 4.Lq09/R02��� � 	
CI��� w�-�6 ��� �
CJ)�$R��� �l0S��� � �
w}��! F502��-yL � ����6 � 	
w�TM-.��� � 	
� !�02��02��� �{$.09��� � 	

¦ bemc\�dgdZ\ W *C`P��}l~9nlxz|yilbj}l~Pdg��}l~P\!�v\�i �beo�x�}l~P\��g`��j� ��¦ i¤be�Z`y�Z`P_°x �«oP`c{ Y � ��¦ \=xzn �b/oP¨j\;�
ikoP`P_a\�`



� �����´����� �����R�z���´�������0
 �v�����������������v����� Y�W

Testdaten (173 Sätze)

+H#+ 294

+AH+ 22

+LS+ 137

+UH+ 80

+UM+ 62
+HUMAN+ 29
+MUELL+ 33
+PAPER+ 24

+CLICK+ 186

+NONHUM+ 18

Copier_Noise

1

Phone_Ring1

Pen_Tap

1

Object_Table

1

Hitting_Headset

1

Door_Slam

1

Microphone_Noise

12

u+mPmP�Zd�{HoP`P_ Y *�uvo9©5n�i��gn�n¤xz~ �b/oH±c_j�^\��Zn�\�`�{H\�i Y � �+\�i �b/ocx�}l~P�9d�bax�xz\�`��Z` Y
� s ¦ \=xzn �b/oP¨j\;�
ikoP`P_a\�`

�+\�i=�beocxk}�~y\��«oyil{H\�`�¬�oO\��Z`y\�i0_a\ ��\��g`cx�b
��\�` 4�d�bjxkxz\ � ��
��
� � �=!9{H�Z\C`P��}�~9nlx�|Pilba}�~ydZ� �
}l~P\�` ¬�oO\��Z`P\�i0_j\���\��Z`�x�b � \�`��+\�i/�b/ocx�}l~P�9d�bjxkxz\ � ����� ��
�� �C¬�ocx�b
� ��\�`y_j\K© b/¨jn X � `cx �
_a\/x�b
��n´\�i�_°bemc\�` xz��}l~O�Z`P�9dZo�xz�Zf^\�{H\/x«��h9{9\�dZd�x � ��

�����
� Y � �v\�i/�beo�x�}l~P�Hd�bjxkxz\�` X

uvo�xrn�\/}l~P`P��x�}l~P\�`J�via�oP`c{H\�` �^ha`P`9n�\�`J`P��}�~9nqbedZdg\�]��b/n�¬�\O�Z`­{H�g\ � \�ilb/i�mc\��gn�oP`P_
b/oH©5_j\�`Ph � � \�`
�´\�il{H\�`-!9xzh!{ybe¨!dZ\�n�¬�nk\�`c{Hdg��}l~r`Ph9}l~�s ª �q¦ ilb/�Z`P�g`P_^x ��oP`�{ Y � s ¦ \/x�n��
�b/oP¨j\�i�oP`P_a\�`J�Z` {H\�i uv`cbedgwPx�\�f^\�i�mPdg�Z\�mc\�` X [ bjxr\�`Hn¤xz|Pik��}l~Hn��g`cxz_a\/x�b
��nq� W ���Z`9o8�
nk\�`J]^|Pilba}�~y\r© �oPiq{Pbjx ¦ i¤be�Z`y�Z`P_OoP`c{ W � ���g`Hoyn�\�`�]^|yilbj}l~P\r© �oPiq{Pbax ¦ \/xznk\�` X([ �g\
�+\�i �beocxk}�~y\!mP�Zd�{H\�`�\��g`P\�` uv`9n�\��gd�f^ha` W
� / bedgdZ\�i��Z` {H\�i ¦ \/xzn ��\�`P_a\!_j\ �b/oP¨j\�i�n�\�`
� �hai�nk\�i X [ �Z\O�+ilb=±��^\�` ¬�\��Z_a\�` {H�Z\(u+oH©5n�ik�Zn�n¤xz~ �b/oH±c_a�^\��Znk\�` {H\�i!�+\�i �b/ocx�}l~P�9d�bax�xz\�`
� � ¦ \/x�nvoP`�{ � � ¦ ilbe�g`P�Z`y_ X
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Trainingsdaten (387 Sätze)

+H#+ 766

+AH+ 41

+LS+ 316

+UH+ 200

+UM+ 195

+NONHUMAN+ 67
+MUELL+ 74
+PAPER+ 41

+CLICK+ 401

+HUMAN+ 67

+GLOTTAL+

21

+ H M +

10

+ H U H +2
+ M M +

3

+ OO+

4

+ E H +

4

+ O H +

6

+ L G+
17

u+mPmP�Zd�{HoP`P_ W * uvoH©5nki��gn�nlx�~��beo9±c_j�^\��gn�\�` {H\�i Y � �v\�i/�beo�x�}l~P�Hd�bjxkxz\�` �Z` s ª � ¦ ilb/� �
`y�Z`P_°x��beoy¨j\�ikoP`P_j\�`
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[ �Z\ £ `Hn �«��}��9dZoP`y_�{H\�iO��h9{H\�dgdZ\�x�hjdgdZn�\�`9oP`-!>�«�Z\��g` uvmcx�}l~P`P�gn�n s�mF\=x�}l~Pi��g\�mc\�`-!
b/`P~cb/`c{�{H\/xC{Pb/i�_a\/xznk\�dZdgn�\�` [ benk\�` �Ob/n�\�ik��b/d�x�{Hoyil}l~P_j\K©��oy~Pi�n��0\�il{H\�` X�[ �Z\(~P�Z\�i�©#�oPi
`yhjn �0\�`�{H�Z_a\�`�]9}�~yi��Znkn�\Cx��Z`c{�� � \��g`P¬�\�dg`P\�`-*

YaX+£ i¤xznk\�dZdg\�`�\��g`P\/x ¥�h9{9\�mPoc}l~P\/x-© �oPiq\��Z`J_adZhjm�bedZ\=x��v\�i �beo�x�}l~ ��h9{H\�dgd´bed�x!u+ocx �
_^be`y_^xzm�bjxz��x © �oPi+b/dZdZ\!�+\�i �beocxk}�~P�9d�bax�x�\�` ��h9{H\�dZdZ\

W9X+¦ i¤be�Z`y�Z\�ik\�`ObedgdZ\�i � \�ikn�\��gdZoP`y_j\�` {H\�i Y�� �+\�i=�beocxk}�~P�9d�bax�x�\�`
s X ¥�dZocx�n�\�ik`�{9\�i��+\�i/�b/ocx�}l~P�9d�bjxkxz\�`�b/oH©5_jikoP`c{�{H\�i � \�ikn�\��gdZoP`y_j\�`
� X+¦ i¤be�Z`y�Z\�ik\�` oy`c{ ¦ \/xznk\�`J{H\�iqf^\�ilxk}�~y�Z\/{H\�`P\�` � b/i���b/`Hnk\�` f^hj` �+\�i=�beocxk}�~c}#dZo8�

xzn�\�i�`
¢9X+� \/xznk��� �!oP`y_r{9\�i«hj|Pnk���Ob/dZ\�`O¥�dZo�xzn�\�i�fabeik��be`9n�\

����� 
 + � 4�� %�%�� # �.� #�� ��� )�� � 175�� �8� �
�c�g\�d)� bei+¬�oP`��ba}�~�xzn�{H�Z\ £ i�¬�\�oP_joP`y_�\��g`P\/x���~Pha`P\ � ��h9{9\�dZd�x ©��oyi�b/dZdZ\C�g`�u+mcx�}l~P`P�gn�n
� {H\K±�`P�Z\�ikn�\�`A�+\�i �beocxk}�~P\ X �co {H�Z\=xz\ � �=�´\/}l� �«oPi¤{H\�¬�oP` �bj}l~cx�n�\��g` ¥�h9{H\�mPoc}l~
© �oyi�\��Z` bedgdZ_j\���\��Z`y\/xv�+\�i �b/ocx�}l~ ��h9{H\�dZdR\�`9n �«��}l�^\�dZn X«[ be¬�o �«oPi¤{H\!\��g`<��~Phj`y\ � �g`
{9�Z\���~Pha`P\ ��dg��xznk\+beoH©5_a\�`Ph
� ��\�`-!9{H\���b/dZdZ\C�+\�i �b/ocx�}l~P\�¬�oP_j\'�«�g\/xz\�` �«oPil{9\�` X�[ �g\
{9oPil}l~O{H\�` �:� % ��	 ! � � uvdg_jhjik�Znk~ ��o�x0{H\�`��v\�i �beo�x�}l~P\�`O¬�oP_a\'�«�Z\/x�\�`P\�` ��\�i�� �Obed�xzf^\��&�
nkhjik\�`/�«oPil{9\�` ���Znkn�\�d�xR{H\/x � ��7 � ��"0��� �'� ��% ��	���"�� � uvdg_jhai��Znk~ �(ocx�beo9©R{9�Z\%© �oyi�{Pbjx0¥�h.�
{9\�mPoc}l~­�oPmydZ��}l~P\r�+i=�hj¨j\!f^ha` ¢
� � \#©5\�i�\�`y¬�f^\��9n�hjik\�`�_a\/}KdZo�xzn�\�i�n X [ bjxv\�`Hn¤xznlb/`c{H\�`y\
¥�h9{9\�mPoc}l~�\�`9n�~��b/dZnqxzh
���Znq��\�ik� � bed�x�f^\��9n�hjik\�`�©��oyirb/dZdg\�f^hai��^h � ��\�`c{H\�`�xz|yilbj}l~8�
dg��}l~P\�`�oP`�{ `y��}l~Hn¤xz|Pi¤bj}l~PdZ��}�~P\�` �+\�i/�b/ocx�}l~P\�oy`c{ mP�gd�{H\�nq{H\�`Juvocx�_^be`y_^xz|yoP`P�9n ©��oPi
{ybjx��0\��gn�\�ik\ � hji�_a\�~P\�` X

��� � � +/$0��#8��� +/� # � �.+ � �.+ 4/�.��%�5 #8",� # �5813�.+ $0% %���� )�� � %�%��
� � ¬'�0\��Zn�\�`-]9}l~Pik�Zn�n �«oPil{9\�`�©#�oPi8��\/{H\�{9\�iR�Z`Cu+mcx�}l~P`P�gn�n �«mc\/xk}�~yi��Z\�mF\�`P\�`r�+\�i=�beocxk}�~8�
�9d�bax�x�\�`O\��Z`�\��Z_j\�`P\/x ��~Pha`P\ ���g`�{H�Z\���~Pha`P\ ��dg��x�n�\+\��Z`P_a\�n�i¤be_a\�` X	� \/{H\=xv�v\�i/�beo�x�}l~
\��Z`P\�i 4�d�bax�xz\«mc\/x�n�\�~9n xzh � �Zn beocx�\��g`P\ � \��g`P¬�\�dg`P\�` ��~Phj`y\ � X�[ bemc\��Pf^\�iD�0\�`�{H\�n8��\'�
{9\/x0�v\�i/�beo�x�}l~O{Pbjx�oP`9n�\�i ¢9XZY \�ilx�n�\�dgdZn�\�¥�h9{9\�mPoc}l~-!^dZ\/{9�Z_jdg��}l~!{H�g\ � \�ikn�\��gdZoP`y_j\�`(b/oH©
{9\ � ¥�h9{9\�mPoc}l~ �«oPi¤{H\�`O�Z`�{H�Zf9��{Hoy\�dZdcn�i¤be�g`P�Z\�ikn X [ \�i £ i��^\�`y`P\�i �«oyil{H\C\��g`P�Z_a\�� n�\'�
i¤benk�Zhj`y\�` ���Zn
{H�Z\=xz\�`q�Z`c{H�gfH��{HoP\�dgdZ\�`q�v\�i/�beo�x�}l~ ��h9{H\�dgdZ\�`Cnkilbe�g`P�Z\�i�n X uvo�xz_^b/`P_^x�mcbjx���x
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� bei�{ybemc\��c\��Z` £ i��^\�`P`y\�i'!jmc\���{H\ � {H�Z\ �oymPi��g_j\�`:��~Pha`P\ ��\�©#�oPi � �hjikn�\�i�mc\�ik\��Zn¤x	_aoPn
nkilb/�Z`P�g\�i�n5�«beik\�` X

����� � % 5�� 4/�.+6# � �.+ � � + �$95�� � ���!%�$ � �/� #
[ bjx�_ji=�hj¨jnk\ ��ikhjmPdg\ � mc\��C{9\�i�u+i�mc\��Zn ���Zn��+\�i=�beocxk}�~ � h9{H\�dZdg\�`J��x�nO{H\�ik¬�\��Zn {H\�i
��b/`P_j\�dcbe` ¦ ilb/�Z`P�g`P_^x �Obenk\�i���bed X ��b/`�x�n�ik\�mPn�{Pb/~P\�i�mc\��cf^hjik_j\�_a\�mc\�`P\�` ¦ ilb/�Z`P�g`P_^x �
� \�`P_j\�\��Z`P\ uvo�xz_j\;�0hj_a\�`P~P\��ZnO¬'�«��xk}�~y\�` �ObA(9��� bedZ\�i�]^\�`cx��Zn��gfH�gn/�b/nO{H\�i���h9{H\�dgdZ\
b/oH© {H\�i�\��Z`P\�` ]^\��gn�\roy`c{�hj|Pnk���Ob/dZ\�i ¦ ilbe�g`P�Z\�i�mcb/i��^\��gn+beoH© {H\�i�be`c{H\�i�\�`�]^\��Zn�\ be` X
[ �Z\ �z{9\�\/�«b/i'!�{9�Z\ Y � �+\�i=�beocxk}�~y�Hd�bjx�x�\�`�`cba}�~ �uv~P`ydZ��}l~P�^\��gn«¬�oJ}Kdgocxznk\�i�`�o � b/oH©
{9�Z\/x�\�� \���xz\q{Pbax ¦ ilb/�Z`P�g`P_^x �Obenk\�i���bed�beo9©��0\�`y�Z_j\�i«��h9{H\�dgdZ\�¬�o��^ha`P¬�\�`9n�ik�Z\�ik\�` X�£ x
�«oyil{H\�\�i��«b/i�nk\�n'!9{Pb/¨!{HoPi¤}�~ {Pbax0mF\=x�xz\�i�\ ¦ i¤be�Z`y�Z`P_ {H\�i´��h9{H\�dgdZ\�{H�Z\ £ �Z`9mPoP¨j\�`��g`
{9\�i £ ik�^\�`P`9oP`P_°xzdZ\���xznkoP`P_�{HoPi¤}�~ �0\�`P�Z_a\�iCxz\�`cxz�gn��Zf^\(��h9{9\�dZdg\ ��\�~Pi�b/d�xqbeoH©5_a\'�0h.�
_a\�` �´\�il{9\�` X�£ �Z`P\ � \�i��Z`y_j\�ikoP`P_({H\�i���b/~Pd {H\�i+��h9{H\�dgdZ\v© �oy~Pi�n�{Pbei �oPmc\�i�~y�Z`cb/ocx ¬�o
¬;�0\/}l� � �be¨j�g_j\�ik\�`�]^wyxznk\ ��\�`(��� ]^�Z`y`P\C{H\/xv]°|F\���}l~P\�i�mc\/{ybeiz© x�oP`c{ � \/}l~P\�`y¬�\��Zn¤beoH© �
� be`c{9\/x X

�co � ����x�}l~P\�`q{H\�i���h9{9\�dZdg\��«oyil{H\«\��g`!uvdg_jhai��Znk~ �(ocxFf^\�iD�0\�`�{H\�n'!a{H\�i�mc\��34 X ® X
� \�\ ) YjY�+ ¬�o � ¦ i��g|P~Phj`y\ ¥�dgocxznk\�i��g`P_!f^hjik_j\/xk}�~yd�be_a\�` �«oPil{9\ X

YjX+� �Zd�{H\v©��oPi ��\/{9\ �+\�i=�beocxk}�~y�Hd�bjx�x�\C\��Z`�\��Z_j\�`P\/xv¥�dZo�xzn�\�i
WHX ����xk}�~P\�{Pbjxq�be~P`ydZ��}l~cx�n�\���babei+f^hj`�¥�dZo�xzn�\�i�`O¬�ocxkb � ��\�`
s X+� \'�0\�_j\-��\/{H\/x £ dg\ ��\�`9nc\��Z`P\=x�¥�dZocx�n�\�ik|cbjb/i�\/xRf^hj`C\��g`P\ � ¥�dZocx�n�\�i

¬�o � be`c{9\�i�\�`JoP`�{ © �oy~Pi�\O{9�Z\ � \'�´\�_joy`P_ {HoPi¤}�~-!�x�he©5\�ik`­{Pbemc\��
\��Z`y\ � \�ikmc\/x�x�\�i�oP`y_+{H\�i 4�ha`H±c_aoPilb/n��Zha`r\�`9nlx�n�\�~9n X�[ �g\/xz\�i�]9}�~yi��Znkn
�«�Zi¤{Axzhjd�be`P_a\ �«�g\/{H\�ik~Phjdgn'!«mP��x��^\��Z`y\�xzhad�}l~P\ � \'�´\�_joP`y_ ��\�~Pi
�oPmPik�Z_(��xzn

� X �A�Z\/{9\�i�~PhadZ\Cb/m�]9}�~yi��Znkn W mP��x0\��g` 4�hj`9f^\�i�_a\�`P¬��9i��gn�\�ik�Zo � \�i�©#�oPdZdgn
��x�n

uvd�xC��be¨�©��oyi!{H�g\ �uv~y`PdZ��}�~P�^\��Zn+¬'�0\��g\�ir�+\�i=�beocxk}�~P�9d�bax�x�\�` �«�gil{ \��Z`P\(�Z`H©5hai �Ob��
nk�Zha`cxznk~P\�hjik\�n���x�}l~P\/x«��b/¨�f^\�i��´\�`c{H\�n'*´{H�Z\ � `9©5hji � ben��ghj`-!c{9�Z\Cf^\�i�dghjik\�`O_j\�~9n'!=�0\�`y`
� be`O¬'�0\��R��h9{H\�dgdZ\	����x�}l~Hn;!j_j\ � \/x�x�\�`�be`�{9\�i [ � 7�\�ik\�`P¬q{H\�i £ `9n�ikhj|P�g\������ �+¬'�«� �
xk}�~y\�`�{H\�`OoPilx�|Pia�oy`P_jdg��}l~P\�`O��h9{H\�dZdZ\�`,$ ��� oP`�{�{H\ � _j\�����xk}�~9n�\�` ��h9{H\�dgd " X�[ \�i
� `H©5hai �Ob/n��ghj`cx�f^\�i�dgocxzn��«�Zi¤{�_j\'�«��}�~9n�\�n ���Zn´{H\�i+uvoH©5n�ik�Znknlxz~	�beoH±c_a�^\��Zn (���� ��{9\�i+��h@�
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{9\�dZdg\ X�[ �g\ [ ��xznlb/`P¬rmc\�ik\/}l~P`P\�n xz��}l~�xzh
���Zn´¬�o-*
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 � � �

 � � � + � W �

�´hjmc\�� ����� ��!���� = � ��� � ��� ��/������
� � ��� � ��� � ��{H�g\ £ `Hnki�ha|P�Z\�{H\�i+uvo�xz_^b/mc\'�«b/~Pilxk}�~P\��Z`8�
dg��}l~P�^\��gn ©#�oPi�{H�g\ � \�i�n�\��ZdZoy`P_�{!��x�n�oP`c{ � ��� � ��� �
!-( ��� ��������< (���� � X ( ��� ��! � = ( ��� � ��� �
oy`c{�(���� � �����c��xzn�{9�Z\ � �beo9±c_j�^\��gnR{H\=xRuvoH©5n�ik\�n�\�`cxFf^ha`�¥�h9{H\�myoc}�~9f^\��9n�hai��P�Z`q{H\�i � \�i��
nk\��ZdgoP`P_���{H\/x�4�hj`9n�\;(Hnk\/x � !2�«�g\qxz�Z\ � 7�� 8�	 �6��	 :��"!&��
#�$� ��	 :�uvdg_jhai��Znk~ �(ocx�_j\�¬9�b/~PdZn
�«�gil{ X #v`9n�\�i��Cf^\�ilx�n�\�~9n �Obe`!~P�g\�i�{H�g\+� � \�i�n�\��ZdZoy`P_j\�`+! ��\+{Hik\�� �oPmc\�i´{H�g\>��~Phj`P\�� �
x�\�_ � \�`Hnk\0©#�oPi«{9�Z\+¬'�0\��
� � :>� , \�n�¬�\«|Pikh:��~Phj`P\��<! � x�n�\�~9n�©#�oPi«{9�Z\r�+\�i=�beocxk}�~P�9d�bax �
x�\�` $ ��� � " X

[ �g\��+ilb=±���¬�\��Z_anC{H�g\ £ ik_j\�my`P��xkxz\ {H\/x-¥�dgocxznk\�ilb/dZ_jhai��gn�~ �(ocx X ��be` xz�g\�~9n'!R{Pb/¨
{9oPil}l~!{Pbax�_j\'�«��}�~9n�\�nk\´��be¨C{H�g\���\�`P�g_j\�`(�+\�i/�b/ocx�}l~ ��h9{H\�dZdZ\ mF\�f^hji�¬�oP_jn�¬�ocx�b
� ��\�`8�
_a\ ����x�}l~Hn��´\�il{H\�`-! {9�Z\(xz\�dZn�\�`P\�i�beoH©5nki�\�nk\�` X uvoH© {H�Z\=xz\�� \���xz\!\�iki�\���}�~9n��Obe`+! {Pb/¨
{9�Z\/x�\C��h9{H\�dgdZ\	��\�~Pi ¦ ilb/�Z`P�g`P_^x �Obenk\�i���bed \�i�~cb/dZn�\�` X
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xkb ��\=x���h9{H\�dgd X [ �Z\�_a\/x�b
��nk\ ¦ ilb/�Z`P�g`P_^x ��\�`P_a\ �«�Zi¤{ xzh
���Zn�beo9©�\��g` \��g`P¬��Z_a\/x
�+\�i=�beocxk}�~ ��h9{H\�dgd��^ha`P¬�\�`9n�ik�Z\�ikn'!)� bjx��ObA(9��� bedZ\=x ¦ i¤be�Z`y�Z`P_Omc\/{H�g`P_jn X ��be` xz�g\�~9n'!
{ybe¨J{H�g\ £ i��^\�`P`Hoy`P_^x�dZ\���xzn�oy`P_ � � ���gn�n�dg\�i�\�` � \�i�\���}l~�mc\�¬�hj_a\�` beo9©q{H�Z\­�oPmPik�Z_j\�`
� b/i���b/`Hnk\�`�dg�Z\�_an X ¥�dZocx�n�\�i Y � mc\/x�}l~Pik\��ZmPn {Pbjx!b/`c{H\�ik\ £ (Hnki�\ � X � �Z\�i��«�gil{ ��\/{H\
{9\�i Y�� �+\�i/�b/ocx�}l~P�9d�bax�xz\�`�_j\�n�i�\�`P`Hn ��h9{H\�dZdZ�g\�i�n;!9�0h9{HoPi¤}�~��ObA(9��� bedZ\C]^\�`�xz�Znk�Zf9�Zn=�ben
\�i�i�\���}l~Hn��´\�il{9\�`��
�hj`P`9n�\9!�f^hailb/ocxz_a\/xz\�nk¬�n!\/xqxzn�\�~Hnq_j\�` �oy_j\�`c{ ¦ ilb/�Z`P�g`P_^x �Obenk\�i���bed
¬�o � \�i�©#�oP_joP`y_ X�[ oPil}l~ uvoH©5n�\��ZdZoy`P_�{H\/xr��b/n�\�ik��b/d0b/oH© Y � ��h9{H\�dgdZ\(f^\�iz©��oP_an	�Obe`
� � ]9}l~P`P�gn�n�`9oPiC`Ph9}l~ �oPmc\�i Y ��/ {H\/x�oPi¤xz|Pia�oP`P_jdg��}l~P\�` ��benk\�i���bed�x X ¥�dZocx�n�\�i W mP��x
¥�dgocxznk\�i+�(xz�Z`�{�{9�Z\
�=�«��x�}l~P\�`Pd �h^xzoy`P_j\�`�{H\�i«mF\���{H\�` £ (9n�i�\���\ X
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Iterationen

Erkennungsleistung [%]

36 38 40 42 44 46 48 50 52 53 54 55 56 57 58 60 62
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43
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1 Cluster

2 Cluster

3 Cluster

4 Cluster

5 Cluster

6 Cluster

7 Cluster

8 Cluster

9 Cluster

10 Cluster

uvmymP�Zd�{HoP`P_!�3*�_j\�_ad �benkn�\�nk\	� hai�n�\�i��^\�`P`9oP`P_°xzdg\���x�n�oP`P_(b/dZdg\�iv¥�dgocxznk\�i�fabeik��b/`Hnk\�`
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� hji�n�©5\�~Pdg\�i�n�w9| $&)���� VX��! �-.���*( )�� F502� Vn��! �-.��� (*)���� s 0 � ��! ����t
]^oPm�xzn��gn�oPnk�Zha`cx W � XgY / � Y � �j�0� s WHX W / � Y�¢aWjW � s XgY / �8� W ���
[ \�dg\�n��ghj`cx ªHX � / � s �9Y � � X � / �8� W �0� YjX � / � Y�Wj¢ �
� `cxz\�i�n��ghj`cx Y��HX ¢0/ � sa� ¢ � Y�WHX � / � � Y � � WHX � / � W9Y�¢ �
� _ ¢jW9Xt¢ / � ¢HX � / � X � /

¦ bemc\�dZdg\C�8*´uv`cbedgwPx�\C{H\�i�� hjiknz©5\�~ydZ\�ikilbenk\�`

�A�g\(beocxC{H\�iq�vi¤b=±c��¬�o�\�`Hnk`P\�~ � \�`���xzn'!�\�i�¬��g\�dZn�� be`����gn�{H\�i � bei���be`9n�\9!
{H�Z\
b/ocx0�!¥�dZocx�n�\�ik`�mc\/x�n�\�~9n'!9{Pbax ���Zn uvmcx�nlb/`c{�mc\/xznk\ £ ik_j\�mP`y��x X�£ x�~cbe`c{9\�dZn´xz��}�~ {Pb��
mc\���o � {H�Z\ � b/i���be`9n�\9!Pmc\���{9\�i�u«n�\���_j\�i �beocxk}�~y\ � �����E!=��b/|P�Z\�i�ilbax�}l~P\�dg` ��� ���������E!
¦ bjx�nlb/n�oPik�Hdg��}l�^\�` �����	�
�����=!�� �Z|P|c\�`�x�}l~ �Obenk¬�\�` � ��
 �roP`c{O{Pbjx+®+�oPdgd �´hji�n ��
����!_j\'�
nki�\�`y`Hn�� h9{H\�dZdg�Z\�ikn'!PoP`�{ b/dZdZ\!ik\/xznkdZ��}�~P\�` �+\�i=�beocxk}�~y\��g`�\��Z`P\q_j\ � \��Z`cxkb ��\ 4�d�bax�x�\
¬�ocx�b
� ��\�`P_a\K©��oP_an��«oPil{H\�` X�� 7�\�`cx���}l~HnkdZ��}�~O��x�nC{H�g\/xz\ � b/i���be`9n�\!{9\�i��Z` u+mcx�}l~P`P�gn�n
¢9X s�\�iD�q�be~P`9n�\ 4�h
��|Pikh ���g¨�¬'�«��xk}�~y\�` ha|Pn�� �Obedg\�ir]^\�`cxz�gn��Zf9�Zn=�benq{H\�i ��h9{H\�dgdZ\�oP`�{
`yh9}�~ beocx�i�\���}�~P\�`c{H\�i ¦ ilb/�Z`P�g\�i�mcb/i��^\��gn!{H\�i���h9{H\�dZdZ\ X �co­�Hd �bei�\�` mydZ\��gmPn'!��«b/i�o �
{9�Z\ � bei���be`9n�\ � mc\/xkxz\�i���xzn bed�x�b/dZdZ\�b/`c{H\�ik\�` ¥�dZocx�n�\�ikfabei���be`9n�\�` XA£ �Z` � \�ik_jdg\���}l~
{9\�irf^\�i¤x�}l~P�Z\={H\�`P\�` � b/i���b/`Hnk\�`�¬�\��Z_jnk\9!�{Pbe¨ {H�g\ ���h°xzoP`P_ ���gnr��¥�dZocx�n�\�ik`Jf^hji!b/d �
dg\ � mc\�¬y�oP_jdg��}l~�{H\�i�� hjikn�\��g`H©��oP_aoP`P_^x ©5\�~Pdg\�irmc\/xkxz\�i bemcxk}�~P`y\���{H\�nCbed�xrbedgdZ\ �oPmPik�Z_j\�`
� b/i���b/`Hnk\�` X uvo9© �´\�d�}l~P\�` # �Ox�nlbe`�{�{H�g\/xv¬�oPia�oc}l�H¬�o9©#�oP~Pi�\�`���xzn;!RxzhadZd�{H\�iv©5hjdg_j\�`c{9\
u+mcx�}l~P`P�gn�n0mc\�dg\�oc}l~Hnk\�` X

����� ��#8$0% ���/��� �.+��8� �8%��.+�� 58�.%�% � #
®+�oPi«\��Z`y\r{9� 7�\�i�\�`P¬��Z\�i�n�\ � \�oPikn�\��gdZoP`y_!{H\�i+®PhadZ_j\�`�f^hj`�{H\�` �+\�i=�beocxk}�~ ��h9{H\�dgdZ\Cb/oH©
{9�Z\ £ ik�^\�`P`9oP`P_^x�dZ\���xznkoP`P_j\�`r�
�hj`P`P\�`�{H�g\«uvo�x �«�Zik�Hoy`P_j\�`+!^{H�Z\ xz��}�~qmF\���� £ `9nz©5\�ik`P\�`
{9\�i0�+\�i/�b/ocx�}l~P\«f^hai � \�i�\=}�~P`9oP`P_�{H\�i £ ik�^\�`P`9oP`P_°xzdZ\���xznkoP`P_�\�i�_j\�mF\�`-!j_j\�`HoPnk¬�n �´\�i��
{9\�` X«[ b/¬�o �«oyil{H\q����\�i¤xznk\�` ¦ \/x�n�{ybjx«mF\=xzn�\ � w9|Fhan�~P\=xz\�`H±�dZ\!� � �´��¥�dZocx�n�\�i+� �
� nk\�ilb/n��Zha`P\�`��+_a\�i �b/ocx�}l~Hmc\�ik\��Z`y�Z_jn ���ZnC{9\ � _j\�i �beocxk}�~9mc\�i�\��Z`P�g_jn�\�` � \K©5\�i�\�`P¬=x �benk¬�\�`
f^\�i�_jdg��}l~P\�`�� $ hj~P`y\��+\�i �b/ocx�}l~P\@% � !�� � WHX�¦ \=xzn
�«oyil{H\�` {H�Z\O�+\�i �b/ocx�}l~P\(f^hjiq{H\ �
� \�ik_jdg\���}l~�`y��}l~Hn«\�`9nz©5\�i�`9n�� $ ���gnv�+\�i �beocxk}�~P\�`)% � X«[ �Z\ ¦ bemc\�dgdZ\ ¢ x�n�\�dgdZn+{H�g\ £ ik_j\�m3�
`y��x�x�\C_j\�_a\�` �oPmc\�i X

[ �g\ [ � 7�\�i�\�`P¬!mc\�¬y�oP_adZ��}l~ {H\/x�� hjikn�f^\�iD�0\/}l~cxzdgoP`P_°x ©5\�~Pdg\�ilx«�^h � ��n«`9oPiC{Hoyil}l~
� \�iD�0\/}l~cx�dZoP`P_a\�`Af^hj` �+\�i=�beocxk}�~P\�` oP`9n�\�ik\��Z`cb/`c{H\�iO¬�o�xznlb/`c{H\ �5fH_ad X u+mcx�}l~P`P�gn�n
� XZY � X � `cx�_j\/xkb �(n/�0\�i¤{H\�`J� W � �Obed´¬'�0\����v\�i/�beo�x�}l~P\ ���Znk\��Z`cb/`c{H\�iqf^\�i��´\/}l~cxz\�dgn X
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[ b�`HoPiq�Z`cx�_j\/xkb �(nq� ¢ � �+\�i=�beocxk}�~y\��Z`J{9\�i ¦ \/xzn ��\�`P_a\�b/oH©5nlb/oc}l~P\�`-!�~P\��Z¨jn {H�Z\=x !
{ybe¨!�Z` �j� / {H\�i ®«�bedgdZ\�\��Z`!© bed�xk}�~y\/x �+\�i=�beocxk}�~�~9w9|Fhan�~P\�n���x��Z\�ikn��«�Zil{ X�[ �Z\/x�{H\�oPn�\�n
b/oH© \��Z`P\�`Ph9}�~OoP`y¬�oPi�\���}l~P\�`c{H\7:+ocbedg�Zn=�ben+{H\�i+�+\�i/�b/ocx�}l~ ��h9{H\�dZdZ\+~P�g`-!8�«bax«bed�x0\��Z`P\
®PhadZ_j\q{H\=x«��be`P_a\�d�x+be` ¦ ilbe�g`P�Z`y_^x � ben�\�i���b/d _a\'�0\�ikn�\�n��´\�il{9\�` �(oP¨ X

[ �g\ [ � 7�\�ik\�`P¬�� � � hjiknlbeo�xzd�bax�x�oP`P_^x ©5\�~Pdg\�i��^h � �!n�¬�ocx�nlbe`�{H\9!8�0\�`P`O\��Z` � hji�n
b/ocx�{H\ ��� \K©5\�i�\�`P¬=x�benk¬	©¤�b/d�xk}�~Pdg��}l~P\�iD�0\���xz\�bed�x��+\�i/�b/ocx�}l~C~Hw9|chjn�~y\�n���xz�Z\�i�n)�«�gil{ X�[ �g\/x
|�bjx�x��Z\�iknv�g`cxz_a\/x�b
��n«�g` Y�Wj¢ ®«�b/dZdg\�`Of^hj`�s � �=W � \#©5\�i�\�`y¬'�0hai�n�\�`-!P{ X ~ X �Z`�s X s / {H\�i
® �bedZdg\ X � ` ) Y�+ �«oPi¤{H\�{Pb�f^hji�_a\'�«b/i�`9n'!9{Pbe¨q��h9{H\�dZdZ\�`r©#�oPi�_j\K©��oPdgdZnk\���b/ocxz\�`(�Z`(f9�Z\�dg\�`
® �bedZdg\�`��9oPi�¬�\�®PoP`P�9n��ghj`cx �q�hjikn�\�i!\�i¤xz\�nk¬�\�` � �oyil{H\�` X [ �Z\/x�\Ouv`P`cb/~ ��\(�abe`P`­beo9© �
_ai�oP`�{�{H\�i � \�hjmcba}�~9n�oP`y_j\�`Of^\�iD�0hji�©5\�` �´\�il{H\�` X

[ �g\ [ � 7�\�ik\�`P¬!mc\�� � � hji�nk\��Z`9©#�oP_joP`y_^x ©5\�~PdZ\�i��^h � �!n+{Pba{HoPi¤}�~�¬�o�xznlb/`c{H\9!�{Pb/¨
\��Z`��+\�i=�beocxk}�~�� � � \#©5\�i�\�`y¬/x�b/n�¬«©¤�bed�xk}�~ydZ��}l~P\�iD�0\���xz\ bed�x � hjikn0~9wH|chan�~P\�nk��x��Z\�ikn �«�Zi¤{ X
[ �Z\/x�|cbax�xz�g\�i�nC�g` WHY�¢ ® �bedZdg\�` X!� \���\��Z`y\ � � hjik�^h � � \K`Of^hj` � ¢ � �+\�i=�beocxk}�~P\�` �g`
{9\�` ¦ \/xzn¤x��b/n�¬�\�`�\�`Hn¤xz|Pik��}l~Hn+{Pbax WjW9Xt¢�/ oP`c{�_a\�~9n�~P�Z\�iv~cb/oP|Pn¤x��bj}l~Pdg��}l~�¬�o(�Rbjxznk\�`
�9oPik¬�\�i � �hai�nk\�i � ���������	������
�������
����������������	��������������
 p�p�p�� X

� `cx�_j\/xkb �(n��abe`y` ©5\/x�n�_a\/xznk\�dZdgn �´\�il{H\�`-!j{ybe¨q{H�Z\ � beoP|Pn¤¯ oy\�dZdg\0{9\�i�#v`9n�\�i¤x�}l~P�Z\={H\
¬;�«��x�}l~P\�` {9\ � ¦ \=xzn/% ���gn!�v\�i �beo�x�}l~P\�`)%(oP`c{C%�hj~y`P\��+\�i �b/ocx�}l~P\.%��Z` {H\�` � hai�nD�
f^\�i��0\=}�~cx�dZoP`y_j\�`O{9\�i��+\�i �b/ocx�}l~P\roy`Hnk\�i�\��g`cbe`�{H\�i«¬�o�±c`c{9\�`���xzn X [ �Z\/x�\C�jb/`P`�b/mc\�i
`9oPi�mc\�~PhamF\�` �0\�i¤{H\�`-!9�´\�`P`(_j\�` �oy_j\�`c{ ¦ i¤be�Z`y�Z`P_°x �Ob/n�\�ik��bed9¬�oPi � \�i�© �oP_joP`y_!xznk\�~9n X
[ be¬�oqmF\=xzn�\�~Hn=��\/{Hh9}l~rmc\�_aia�oP`c{9\�n�\ � hA7�`9oP`P_8!°{Pb�{H�g\%~y�Z\�iRf^\�iD�0\�`�{H\�n�\ [ benk\�`Hm�bjxz��x
£ ]P] ¦ {H\�ik¬�\��Zn be`�{H\�i>#+`P�Zf^\�i¤xz�gn/�ben 4Cbei�d�xzikoP~P\qxzn=�be`c{H�g_�\�i��0\��Zn�\�i�n �«�gil{ X

��� � �!��"!#8��� � $,# � � � + 
 +/",�.1 #8��� �/�
u+mcx�}l~PdZ�g\�¨j\�`c{�xzhadZdgn�\�oP`9n�\�i¤xzoc}l~Hn �0\�i¤{H\�`-!/�Z`&�«�Z\;�0\��gn {9�Z\�mc\�hjmcba}�~9n�\�n�\�`#� \���xzn�oy`P_^x �
oy`Hnk\�ilxk}�~P�g\/{H\�¬'�«��x�}l~P\�`q{H\�`qf^\�ilxk}�~P�g\/{H\�`y\�`!¥�dZocx�n�\�ikfjb/i���be`9n�\�` xznlb/n���xzn���x�}l~rmc\/{H\�oPn��
xkb � x��Z`c{ X [ �g\ �oPmPdg��}l~P\J��\�nk~Ph9{H\ �q�b/i�\ \��Z` 4�i�\�oP¬�fabedg��{H�g\�i�oP`y_^xznk\/xzn X [ �Z\/x�\�i
�^ha`P`9n�\-��\/{Hh9}l~��0\�_a\�`q{H\�i�_j\�ik�Z`P_a\�`quvoH©5n�ik�Znknlxz~	�beoH±c_a�^\��Znk\�`�f^ha`��+\�i/�b/ocx�}l~P\�`C`P��}�~9n
{9oPil}l~P_j\#©#�oP~Pi�n��´\�il{H\�` X�£ x��«oyil{H\ {Pbe~y\�ir\��g`�`P\�oP\�i�� \�_�mF\=x�}l~Pi��gn�n�\�`-! mc\��´{H\ �
©��oyi���\/{9\�¥�dZo�xzn�\�i�fabeik��be`9n�\q{H�g\��oPmc\�i�{H�Z\ ¦ \/xzn¤x��benk¬�\r_a\ ���gn�n�\�dZn�\�uv`P¬/b/~Pd�{H\�i � hai�nD�
©5\�~PdZ\�i«mc\�ik\/}l~P`P\�n«oP`�{�be`y~cbe`c{�\��Z`P\/x ¦ � ¦ \/xzn¤x�{H�Z\!]^�g_j`P� ±c�abe`P¬ {H\�i«mc\�hamcbj}l~Hnk\�n�\�`
���gn�nk\�d �´\�i�n¤xzoP`9n�\�i¤x�}l~P�Z\�{H\!\�i ���Znkn�\�dgn��«oPi¤{H\ X [ \�i ¦ � ¦ \=xzn!mc\�i�\=}�~P`y\�n!{H�g\ � be~PiD�
xk}�~y\��Z`Pdg��}l~P�^\�� n'!�{Pbe¨q{H\�i����Znkn�\�dB�0\�iknR\��Z`P\�i [ � 7�\�i�\�`y¬0f^hj` � f^\�ilxk}�~P�g\/{H\�`C��xzn'!.�0hjmc\��
f^ha`r`Phai �Ob/dZf^\�ikn�\��gdZnk\�`vmy¬'� X mc\��P�9dZ\��Z`P\�`q]^n���}�~P|yi�hjmc\�`9o ��©¤�b/`P_j\�nD�8f^\�ikn�\��gdZnk\�` [ � 7�\'�
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�5@JL2����� ��! ���%P ��� ����� ��� ���&P � � ��� ���&P � � ������: �
�g@JL2����� ��! ���%P ��� ��� ��� ���&P ��� ��� ����P � � ������: �
�g@JL2����� ��! ���%P ��� ��� ���&P ��� ��� ��� ���&P � � ������: �
�8@JL2����� ��! ���%P � � ��� ���&P ��� ��� ��� ����P � � ������: �
�g@JL2����� ��! ���%P ��	 ��� ���&P 	�� ����� ��� ���&P 	 � ���d: �
�g@JL2����� ��! ���%P ��� ���&P ��	 ��	�P ���
�G@JL2����� ��! ���%P ��� ��� ����P ��	 ����: � ����P 	 � ������: �
�g@JL2����� ��! ���%P ��� ��� ���&P � � ��� ���&P � � ������: �
�g@JL2����� ��! ���%P ��� ��� ���&P ��� ����� ��� ���&P � � ������: �
� 	g@JL2����� ��! ���%P ��� ��� ���&P ��� ��� ��� ���&P 	 	 ���d: �
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