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ª��f.ɵ%.¡ɵn�ªR<�.¡ɶ

Ⱥɵɡɵ�%nRpR¡ª��ªRxp Ȼɶ
ȺɋȺɵ�ąŻűŒŊŻÚöĪŁĪƄĆŻɵþąŻɵĆŴƊĪűąŻ Ȼɶ

ȺɋȺɋȺɋɵfĪŻƄąɵþąŻɵĺŒƊąƊŵŻ Ȼɶ
ȺɋȺɋȻɋɵDąƊĪŁŁąŻɵþąɵňÚƄøĦɵąƄɵƠĆŵĪĜĪøÚƄĪŒŊŻɵþɬÚƠÚŊƄɡňÚƄøĦ Ȼɶ
ȺɋȺɋȼɋɵ�ąŵŻŒŊŊąŁɵŻƊŵɵŁąɵöÚŊø ȼɶ

ȺɋȻɵ�ĦÚŊĞąňąŊƄŻɵìɵŁÚɵĜŒŵňÚƄĪŒŊɌɵňŒƊƠąňąŊƄŻɵþąɵĺŒƊąƊŵŻɵąƄɵĆŁĪĞĪöĪŁĪƄĆ ȼɶ
Ⱥɋȼɵ�ēĞŁąňąŊƄŻɵűÚŵƄĪøƊŁĪąŵŻɵűŒƊŵɵŁąŻɵøÚƄĆĞŒŵĪąŻɵȼȾʑɘȽȹʑɘȾȹʑ Ƚɶ

ȺɋȼɋȺɋɵ�ÚƄĆĞŒŵĪąŻɵȼȾʑ Ƚɶ
ȺɋȼɋȻɋɵ�ÚƄĆĞŒŵĪąŻɵȽȹʑ Ƚɶ
Ⱥɋȼɋȼɋɵ�ÚƄĆĞŒŵĪąɵȾȹʑ Ƚɶ

ȺɋȽɵ�ąƄŵÚĪƄɵþɬƊŊąɵĆŴƊĪűą Ƚɶ
ȺɋȾɵ�ƊƄŵąŻɵĪŊĜŒŵňÚƄĪŒŊŻɵĪňűŒŵƄÚŊƄąŻ Ƚɶ

ȻɡɵDx�n�ªɵ%.ɵf�ɵ�xn�/ªRªRxp Ⱦɶ
ȻɋȺɵ�ŁÚŻŻąňąŊƄɵąŊɵŻÚĪŻŒŊɵŵĆĞƊŁĪēŵą Ⱦɶ
ȻɋȻɵDŒŵĜÚĪƄŻ Ⱦɶ
Ȼɋȼɵ�ŵĪŻɵþɬĆĞÚŁĪƄĆɵÚƊɵøŁÚŻŻąňąŊƄ Ⱦɶ

ȼɡɵɭªĦąɵnąŵøƧɵ�ƊŁąɮ Ⱦɶ

Ƚɣɵ�ŵŒøĆþƊŵąŻɵűŒƊŵɵþĆƄąŵňĪŊąŵɵŁąɵƠÚĪŊŴƊąƊŵɵþɬƊŊɵňÚƄøĦɵɛ¡ĆŵĪąŻɵĆŁĪňĪŊÚƄŒĪŵąŻɜ Ⱦɶ

Ⱦɣɵ%ĪŻøĪűŁĪŊąɵąƄɵŻÚŊøƄĪŒŊŻɵŻƊűűŁĆňąŊƄÚĪŵąŻ ȿɶ
ɶ ɶ
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Â�����!�"�/0.�0�$"��
Â�Â�.Ihd][h<DQYQjKh�GIh�KfkQdIh�

Â�Â�Â�� QhjI�GIh�W]kIkgh�
0]kh YIh W]kIkgh G]QpI[j LjgI Q[hEgQjh = jg<pIgh YI �+]gj<QY Gk 
<dQj<Q[I�� �Y s < k[I YQZQjI GI ÃÆ� � � � � � � � � � � � � � � � � � �
W]kIkgh�d]kp<[j�LjgI�Q[hEgQj�d<g�k[I�KfkQdI���¥6]Qg�Â�Ã�d]kg�GKj<QYh¦�
�
/Q W<Z<Qh QY s < GIh KfkQdIh fkQ h]kP<QjI[j <W]kjIg GIh W]kIkgh fkQ [�][j d<h GKW= W]kKh G<[h Y<� � � � � � � � � � � � � � � � � � �
-/ � /6+ <pQhIv Y�<GZQ[Qhjg<jQ][ GI Y< -/ d]kg YIh <W]kjIg = p]jgI YQhjI G�KfkQdI d<g E]kggQIY� � � � � � � � � � � � � � � �
¥Q[N]³fhYh]EEIg�E]Z¦��

Â�Â�Ã���IkQYYIh�GI�Z<jEP�Ij�pKgQNQE<jQ][h�G�<p<[j�Z<jEP�
� EP<fkI Z<jEP� QY dIkj s <p]Qg Wkhfk�= k[ Z<rQZkZ GI ÂÇ W]kIkgh Q[hEgQjh E]ZdgI hkg Y< NIkQYYI� � � � � � � � � � � � � � � � � �
GI Z<jEP� 1[I N]Qh fkI YI Z<jEP Ihj E]ZZI[EK� <kEk[ W]kIkg [I d]kgg< LjgI g<W]kjK = Y< NIkQYYI� � � � � � � � � � � � � � � � � �
GI Z<jEP� /Q k[ W]kIkg [�Ihj d<h dgKhI[j <p<[j fkI Y< GIkrQJZI GIZQI Gk Z<jEP h]Qj� � � � � � � � � � � � � � � �
E]ZZI[EKI��EI�GIg[QIg�[I�d]kgg<�d<h�d<gjQEQdIg�=�Y<�GIkrQJZI�GIZQI�Gk�Z<jEP���
�

P<fkI KfkQdI Ihj gIhd][h<DYI GI Y�QZdgIhhQ][ GI Y< NIkQYYI GI Z<jEP = W]kg ¥Q[EYk<[j []Zh GI� � � � � � � � � � � � � � � �
N<ZQYYIh Ij [kZKg]h GI EP<[G<QYh¦ Ij GI Y< gIZIjjgI = Y�<gDQjgI <p<[j YI GKDkj Gk Z<jEP� �kEk[� � � � � � � � � � � � � � � � �
Z<jEP [I dIkj GKDkjIg hQ k[I KfkQdI [�< d<h k[I NIkQYYI GI Z<jEP gKOYIZI[j<QgI [Q h�QY [�Ihj d<h� � � � � � � � � � � � � � � � � �
E]ZdgKPI[hQDYI�����

� �dgJh�Æ�ZQ[kjIh��Y�KfkQdI�N<kjQpI�G][[Ig<�k[�Dkj�=�Y�<kjgI�KfkQdI�

� �dgJh�ÂÁ�ZQ[kjIh��Y�KfkQdI�N<kjQpI�G][[Ig<�k[�GIkrQJZI�Dkj�

� �dgJh�ÂÆ�ZQ[kjIh��YI�Z<jEP�[I�dIkj�<p]Qg�YQIk�Ij�Y�KfkQdI�dIgGg<�d<g�N]gN<Qj��

�

/Q k[¥I¦ E<dQj<Q[I G�KfkQdI [I hQO[I d<h Y< NIkQYYI GI Z<jEP� EI GIg[QIg [�<kg< d<h GI Z]jQN d]kg� � � � � � � � � � � � � � � � � �
GIZ<[GIg GIh Z]GQNQE<jQ][h <k [QpI<k GIh hj<jQhjQfkIh ]k GI GKd]hIg k[I dY<Q[jI d<g g<dd]gj� � � � � � � � � � � � � �
<k�Z<jEP�d<g�Y<�hkQjI��

�

0]kh YIh ZIZDgIh GI EP<fkI KfkQdI G]QpI[j d]gjIg GIh EP<[G<QYh G�KfkQdI GI Y< ZLZI E]kYIkg� � � � � � � � � � � � � � �
]k G�k[I E]kYIkg hIZDY<DYI ¥= Y< GQhEgKjQ][ GI Y�<gDQjgI¦� 0]kh YIh W]kIkgh G]QpI[j �<p]Qg k[� � � � � � � � � � � � � � �
[kZKg]�hkg�YIkg�EP<[G<QY ��d]kg�d]kp]Qg�I[jgIg�hkg�YI�jIgg<Q[��
�

� Y< GIZ<[GI GI Y�<gDQjgI ]k G�k[ ]NNQEQIY GI Y< YQOkI� = [�QZd]gjI fkIY Z]ZI[j� j]kj W]kIkg G]Qj� � � � � � � � � � � � � � � � � �
dgKhI[jIg k[I dQJEI G�QGI[jQNQE<jQ][ p<YQGI <pIE dP]j] ¥E<gjI G�<hhkg<[EI Z<Y<GQI� dIgZQh GI� � � � � � � � � � � �
E][GkQgI� d<hhId]gj� IjE�¦� 0]kjI KfkQdI G�k[ W]kIkg fkQ gINkhI ]k fkQ ]ZIj GI h�QGI[jQNQIg� � � � � � � � � � � � � �

�
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dIgGg< YI Z<jEP d<g N]gN<Qj Ij GIpg< pIghIg k[I <ZI[GI GI ÂÁÁ¹� 1[I GIkrQJZI Q[Ng<EjQ][� � � � � � � � � � � � � � �
I[jg<T[Ig<�YI�YQEI[EQIZI[j�<kj]Z<jQfkI���

Â�Â�Ä��+Igh][[IY�hkg�YI�D<[E��
0]kjI KfkQdI dIkj <p]Qg k[ Z<rQZkZ GI GIkr ]NNQEQIYh hkg YI D<[E�  Ikgh []Zh G]QpI[j LjgI� � � � � � � � � � � � � � � �
Q[GQfkKh�hkg�Y<�NIkQYYI�GI�Z<jEP�<Q[hQ�fkI�YIkg�g`YI��]NNQEQIY����

 Ih W]kIkgh fkQ dkgOI[j k[I hkhdI[hQ][ [I h][j d<h dIgZQh hkg YI D<[E� �Yh G]QpI[j gIhjIg G<[h� � � � � � � � � � � � � � � � �
YIh Ihjg<GIh Ij [I dIkpI[j d<h IZD<gfkIg hkg YI jIgg<Q[� fkI EI h]Qj <p<[j� dI[G<[j� ]k <dgJh YI� � � � � � � � � � � � � � � � � �
Z<jEP��1[�W]kIkg�N<kjQN�d]kgg<�gIEIp]Qg�GIh�h<[EjQ][h�hkddYKZI[j<QgIh��

 Ih�I[N<[jh��YIh�<ZQh�Ij�YIh�ZIZDgIh�GI�N<ZQYYIh�[][�W]kIkgh�[I�dIkpI[j�d<h�LjgI�hkg�YI�D<[E���

Â�Ã�
P<[OIZI[jh�=�Y<�N]gZ<jQ][��Z]kpIZI[jh�GI�W]kIkgh�Ij�KYQOQDQYQjK��
Â�Ã�Â�� ¥/<Qh][h GI ÂÅ�ÂÇ�ÂÉ Z<jEPh¦  Ih KfkQdIh dIkpI[j YQDgIZI[j <W]kjIg ]k� � � � � � � � � � �

hkddgQZIg GIh W]kIkgh GI YIkg YQhjI Wkhfk�<k ÂÅI Z<jEP GI Y< h<Qh][� ��dgJh YI ÂÅI Z<jEP� QY [I� � � � � � � � � � � � � � � � � �
dIkj�s�<p]Qg�<kEk[�EP<[OIZI[j�=�Y<�N]gZ<jQ][���

Â�Ã�Â�� ¥/<Qh][h GI ÃÅ Z<jEPh¦  Ih KfkQdIh dIkpI[j YQDgIZI[j <W]kjIg ]k hkddgQZIg GIh� � � � � � � � � � � � �
W]kIkgh GI YIkg YQhjI Wkhfk�<k ÂÉI Z<jEP GI Y< h<Qh][� ��dgJh YI ÂÉI Z<jEP� QY [I dIkj s <p]Qg� � � � � � � � � � � � � � � � � � �
<kEk[�EP<[OIZI[j�=�Y<�N]gZ<jQ][���

Â�Ã�Ã� 1[ W]kIkg dIkj hIkYIZI[j W]kIg <pIE k[I KfkQdI d<g GQpQhQ][ = Y< N]Qh� �Y dIkj� � � � � � � � � � � � � � � �
jg<[hNKgIg = k[I <kjgI KfkQdI h�QY Ihj I[ D][h jIgZIh <pIE h][ KfkQdI dgKEKGI[jI� 0]kj W]kIkg� � � � � � � � � � � � � � � �
fkQ ][j GIh GI Ng<Qh ]k k[ k[QN]gZI = k[I KfkQdI� [�Ihj E][hQGKgK E]ZZI Kj<[j I[ �D][h� � � � � � � � � � � � � � � � �
jIgZIh� Ij QY [�Ihj d<h dIgZQh GI hI W]Q[GgI = k[I <kjgI KfkQdI Wkhfk°= EI fkI YIh E]jQh<jQ][h� � � � � � � � � � � � � � � � � �
h]QI[j�gKOYKIh���

0]kj W]kIkg fkQ EP<[OI G�KfkQdI <k hIQ[ GI Y< ZLZI GQpQhQ][ G]Qj dkgOIg k[I hkhdI[hQ][� � � � � � � � � � � � � � �
GI�GIkr�Z<jEPh��k[I�N]Qh�fkI�YI�jg<[hNIgj�<�KjK�<ddg]kpK�d<g�Y°<GZQ[Qhjg<jQ][�GI�-/ ���

Â�Ã�Ä �� ��k E`jK Z<hEkYQ[ Ij ZQrjI� YIh W]kIkgh dIkpI[j hIkYIZI[j W]kIg G<[h GIkr� � � � � � � � � � � � �
GQpQhQ][h <GW<EI[jIh G<[h Y< ZLZI h]QgKI GI E]ZdKjQjQ][� +<g IrIZdYI� k[ W]kIkg fkQ < W]kK� � � � � � � � � � � � � � �
jg]Qh Z<jEPIh ]k dYkh d]kg Y< GQpQhQ][ Â� dIkj W]kIg <kj<[j GI Z<jEPIh fk�QY h]kP<QjI d]kg Y<� � � � � � � � � � � � � � � � �
GQpQhQ][�Ã��Z<Qh�[�Ihj�d<h�KYQOQDYI�=�W]kIg�d]kg�Y<�GQpQhQ][�Ä��
�

�k E`jK NKZQ[Q[� QY dIkj [�s <p]Qg fk�k[I hIkYI W]kIkhI GI GQpQhQ][ Â ¥E][hQGKgKI GQpQhQ][� � � � � � � � � � � � � � �
Â Y]ghfk�IYYI W]kI dYkh GI Ä Z<jEPIh I[ GQpQhQ][ Â¦ = Y< N]Qh hkg k[I NIkQYYI GI Z<jEP GI GQpQhQ][ Ä� � � � � � � � � � � � � � � � � � � � �
]k�Å��

�
Â�Ã�Å �� �� ¥/<Qh][h GI ÂÇ ]k ÂÉ Z<jEPIh¦ �1[ W]kIkg Ihj KYQOQDYI d]kg YIh hKgQIh� � � � � � � � � � � � � �

KYQZQ[<j]QgIh k[I N]Qh fk�QY < d<gjQEQdK = fk<jgI ¥Å¦ Z<jEPh <k E]kgh GI Y< h<Qh][ gKOkYQJgI <pIE� � � � � � � � � � � � � � � � �
Y<�ZLZI�KfkQdI��� Ih�O<gGQI[h�h][j�Q[EYkh�G<[h�EIjjI�gJOYI��

�
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Â�Ã�Å�� ¥/<Qh][h GI ÃÅ Z<jEPIh¦ �1[ W]kIkg Ihj KYQOQDYI d]kg YIh hKgQIh KYQZQ[<j]QgIh k[I� � � � � � � � � � � � � �
N]Qh fk�QY < d<gjQEQdK = hQr ¥Ç¦ Z<jEPh <k E]kgh GI Y< h<Qh][ gKOkYQJgI <pIE Y< ZLZI KfkQdI�  Ih� � � � � � � � � � � � � � � � � � �
O<gGQI[h�h][j�Q[EYkh�G<[h�EIjjI�gJOYI��

Â�Ä�.JOYIZI[jh�d<gjQEkYQIgh�d]kg�YIh�E<jKO]gQIh�ÄÆÛ�ÅÁÛ�ÆÁÛ�

Â�Ä�Â��
<jKO]gQIh�ÄÆÛ�

0]kh�YIh�W]kIkgh�GIh�KfkQdIh�GIh�E<jKO]gQIh�ÄÆÛ�G]QpI[j�LjgIh�?OKh�GI�ÄÆ�<[h�]k�dYkh�dI[G<[j�Y<�
h<Qh][�gKOkYQJgI�d]kg�LjgI�KYQOQDYI�=�d<gjQEQdIg�G<[h�Y<�GQpQhQ][��h<[h�IrEIdjQ][���
Ih�W]kIkgh�h][j�
<kj]gQhKh�=�W]kIg�GJh�YI�dgIZQIg�Z<jEP�GI�Y<�h<Qh][��

Â�Ä�Ã��
<jKO]gQIh�ÅÁÛ�
 Ih KfkQdIh GI Y< E<jKO]gQI ÅÁÛ dIkpI[j <p]Qg /�1 �!�"0 �Ã W]kIkgh ?OKh I[jgI ÄÆ Ij ÅÁ <[h =� � � � � � � � � � � � � � � � � �
Y<�N]Qh�hkg�k[I�NIkQYYI�GI�Z<jEP��

Â�Ä�Ä��
<jKO]gQI�ÆÁÛ�

0]kh�YIh�W]kIkgh�GIh�KfkQdIh�GI�Y<�E<jKO]gQI�ÆÁÛ�G]QpI[j�LjgIh�?OKh�GI�ÆÁ�<[h�]k�dYkh�dI[G<[j�
Y<�h<Qh][�gKOkYQJgI�d]kg�LjgI�KYQOQDYI�=�d<gjQEQdIg�G<[h�Y<�GQpQhQ][�¥=�Y�IrEIdjQ][�Gk�O<gGQI[�GI�
Dkj¦��
Ih�W]kIkgh�h][j�<kj]gQhKh�=�W]kIg�GJh�YI�dgIZQIg�Z<jEP�GI�Y<�h<Qh][���
�
"���� I�O<gGQI[�GI�Dkj�G<[h�Y<�E<jKO]gQI�ÆÁÛ�Ihj�<kj]gQhK�=�<p]Qg�k[�ZQ[QZkZ�GI�ÅÁ�<[h�d]kg�
LjgI�KYQOQDYI�d]kg�Y<�h<Qh][��
�

Â�Å�.Ijg<Qj�G�k[I�KfkQdI��
1[I�KfkQdI�fkQ�hI�gIjQgI�]k�fkQ�Ihj�IrdkYhKI�GI�Y<�YQOkI�[I�hIg<�d<h�gIZD]kghKI���

/Q k[I KfkQdI IrdkYhKI < W]kK k[ []ZDgI KO<Y GI Z<jEPh E][jgI EP<fkI <GpIgh<QgI� EIh Z<jEPh� � � � � � � � � � � � � � � �
E]ZdjI[j <k EY<hhIZI[j NQ[<Y� �<[h YI E<h E][jg<QgI� EIh Z<jEPh hIg][j gIjQgKh Gk EY<hhIZI[j� � � � � � � � � � � � � �
NQ[<Y���

Â�Æ��kjgIh�Q[N]gZ<jQ][h�QZd]gj<[jIh��
�

� -/ [�Ihj d<h gIhd][h<DYI d]kg YIh DYIhhkgIh GIh Q[GQpQGkIYh ¥d<gjQEQd<[jh ]k [][¦�  Ih� � � � � � � � � � � � �
<hhkg<[EIh�[I�h][j�d<h�GQhd][QDYIh��

� -/ [°Ihj d<h gIhd][h<DYI d]kg GIh Z<jEPh E<[EIYYKh Gn = GIh hQjk<jQ][h Q[E][jg`Y<DYIh� � � � � � � � � � � � �
¥Ir��jIZdLjI�IrjgLZI¦���kEk[�gIZD]kghIZI[j�[Q�E]ZdI[h<jQ][�hIg][j�<jjgQDkKh��

�  Ih dIgh][[Ih fkQ dgI[[I[j YI g`YI GI E<dQj<Q[I ¥EIkr fkQ Q[hEgQpI[j k[I KfkQdI G<[h Y<� � � � � � � � � � � � � � �
-/ ¦ dgI[[I[j Y< gIhd][h<DQYQjK GI d<sIg I[jQJgIZI[j YIh Ng<Qh G�Q[hEgQdjQ][h� <Q[hQ fkI� � � � � � � � � � � �
YIh�<ZI[GIh�GI�h][�KfkQdI��
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Ã���$.!�0���� ��
$!+�0�0�$"��
Ã�Â�
Y<hhIZI[j�I[�h<Qh][�gKOkYQJgI��
�
Ɣ Ä�d]Q[jh�h][j�<jjgQDkKh�=�Y�KfkQdI�O<O[<[jI�G�k[�Z<jEP��
Ɣ Â�d]Q[j�Ihj�<EE]gGK�<kr�GIkr�KfkQdIh�G<[h�YI�E<h�G�k[�Z<jEP�[kY��
Ɣ Á�d]Q[jh�h][j�<EE]gGKh�=�Y�KfkQdI�dIgG<[jI�G�k[�Z<jEP��

�
Ã�Ã��]gN<Qjh�
�
Ɣ ÂIg�N]gN<Qj��<ZI[GI�GI�ÂÆÁ¹�d<s<DYI�<p<[j�YI�dg]EP<Q[�Z<jEP��
Ɣ ÃI�N]gN<Qj��<ZI[GI�GI�ÄÁÁ¹�d<s<DYI�<p<[j�YI�dg]EP<Q[�Z<jEP��
Ɣ ÄI�N]gN<Qj��Y°KfkQdI�hIg<�gIjQgK�¥p]Qg�Â�Å¦�

�
��
Ã�Ä��gQh�G�KO<YQjK�<k�EY<hhIZI[j��
�<[h YI E<h G�KO<YQjK <k EY<hhIZI[j = Y< NQ[ GI Y< h<Qh][ gKOkYQJgI� Y�]gGgI Gk EY<hhIZI[j Ihj� � � � � � � � � � � � � � � � �
GKjIgZQ[K�hIY][�YIh�DgQh�EQ�GIhh]kh����

Ɣ .KhkYj<jh�jLjI�=�jLjI��
Ɣ !IQYYIkg�GQNNKgI[jQIY�GI�Dkjh�¥Û��¦��I[jgI�YIh�KfkQdIh�E][EIg[KIh�
Ɣ !IQYYIkg�g<jQ]�GIh�Dkjh�¥�+��I[hkQjI��
¦��I[jgI�YIh�KfkQdIh�E][EIg[KIh�

Ä���0PI�!IgEs�.kYI���
/�QY IrQhjI k[I GQNNKgI[EI GI GQr Dkjh I[jgI YIh GIkr KfkQdIh Y]gh G�k[ Z<jEP� Y�<gDQjgI ZIjjg< NQ[� � � � � � � � � � � � � � � � �
<k Z<jEP�  Ih hj<jQhjQfkIh Gk Z<jEP Q[hEgQjIh d<g Y�<gDQjgI hkg Y< NIkQYYI GI Z<jEP hIg][j� � � � � � � � � � � � � � �
E][hQGKgKh d<g YIh Q[hj<[EIh GI Y< -/ E]ZZI hQ YI Z<jEP <p<Qj gIhdIEjK Y< GkgKI Q[QjQ<YIZI[j� � � � � � � � � � � � � � � �
dgKpkI� /Q YIh GIkr KfkQdIh GKEQGI[j GI E][jQ[kIg = W]kIg� YIh hj<jQhjQfkIh [I E]ZdjI[j d<h�� � � � � � � � � � � � � � �
Z<Qh�YIh�<pIgjQhhIZI[jh�YI�hIg][j���

Å  +g]EKGkgIh d]kg GKjIgZQ[Ig YI p<Q[fkIkg G�k[� � � � � � �
Z<jEP�¥/KgQIh�KYQZQ[<j]QgIh¦��
/�QY Ihj [KEIhh<QgI GI GKjIgZQ[Ig k[ p<Q[fkIkg hIY][ YIh gJOYIZI[jh GI Y< E]ZdKjQjQ][� � � � � � � � � � � � �
h�<ddYQfk<[j = k[ Z<jEP G][[K Ij hQ YIh GIkr KfkQdIh h][j = KO<YQjK = Y< NQ[ Gk jIZdh� � � � � � � � � � � � � � � � � �
gKOYIZI[j<QgI� k[I hK<[EI GI �jg]Qh ¥Ä¦ jQgh <k Dkj ¥ÈpÈ¦ ]k GI EQ[f ¥Æ¦ jQgh <k Dkj ¥ÂÂpÂÂ¦��� � � � � � � � � � � � � � � � � �
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E][N]gZI <kr IrQOI[EIh GIh  ]Qh Gk WIk GI Y< ����� hIg< IrKEkjKI h]kh Y< hkdIgpQhQ][ GI� � � � � � � � � � � � � � � �
Y�<gDQjgI���

Æ ��QhEQdYQ[I�Ij�h<[EjQ][h�hkddYKZI[j<QgIh��
 < -/ < YI d]kp]Qg GI dgI[GgI j]kjI ZIhkgI [KEIhh<QgI = Y�I[E][jgI G�k[ W]kIkg ]k G�k[� � � � � � � � � � � � � � � �
]NNQEQIY G�KfkQdI dgI[<[j d<gj = k[ GI hIh EP<ZdQ][[<jh Ij h�Ihj gI[Gk E]kd<DYI G�k[I N<kjI ]k� � � � � � � � � � � � � � � �
G�k[I Q[Ng<EjQ][ fkQ < ZQh I[ G<[OIg Y�Q[jKOgQjK dPshQfkI G�k[ <kjgI W]kIkg ]k j]kj <kjgI� � � � � � � � � � � � � � �
Q[jIgpI[<[j�dgI[<[j�d<gj�=�Y<�-/ ���

0]kjIN]Qh� Y< -/ hkQpg< YIh GQhd]hQjQ][h hkQp<[jIh G<[h Y�QZd]hQjQ][ GIh h<[EjQ][h GQhEQdYQ[<QgIh� � � � � � � � � � � �
Ij�YIkg�OIhjQ][����

Æ�Â� 0]kj W]kIkg ]k ]NNQEQIY GIpg< dkgOIg j]kjI Y< GkgKI GI h< hkhdI[hQ][ <pIE Y�KfkQdI <pIE� � � � � � � � � � � � � � �
Y<fkIYYI QY < E]ZZQh Y< N<kjI ]k Q[Ng<EjQ][ d]kg Y<fkIYYI h< hkhdI[hQ][ YkQ Nkj GKEIg[KI�� � � � � � � � � � � � � � �
/�QY h�<OQj G�k[I hkhdI[hQ][ GQjI �Z<WIkgI� ¥GKjIgZQ[KI d<g Y< -/ ¦� YI W]kIkg I[� � � � � � � � � � � � �
fkIhjQ][ GIpQI[j <Y]gh Q[KYQOQDYI d]kg j]kjIh YIh KfkQdIh Ij GQpQhQ][h <pIE YIhfkIYYIh QY Ihj� � � � � � � � � � � � � �
QZdYQfkK�Wkhfk°=�jIZdh�fkI�Y<�hkhdI[hQ][�h]Qj�dkgOKI�<k�E]ZdYIj��

Æ�Ã� 0]kj W]kIkg ]k ]NNQEQIY gIEIp<[j k[ <pIgjQhhIZI[j ¥E<gj][ W<k[I� h�QY s < YQIk¦ d]kg Y<� � � � � � � � � � � � � � �
jg]QhQJZI N]Qh <k E]kgh G�k[I ZLZI h<Qh][ hIg< <kj]Z<jQfkIZI[j hkhdI[Gk d]kg YI� � � � � � � � � � � �
Z<jEP�hkQp<[j�h][�jg]QhQJZI�<pIgjQhhIZI[j���

���� 0]kj W]kIkg ]k ]NNQEQIY gIEIp<[j k[ <pIgjQhhIZI[j ¥E<gj][ W<k[I� h�QY s < YQIk¦ d]kg Y<� � � � � � � � � � � � � � �
EQ[fkQJZI N]Qh <k E]kgh G�k[I ZLZI h<Qh][ hIg< <kj]Z<jQfkIZI[j hkhdI[Gk d]kg YIh� � � � � � � � � � � �
GIkr ��Z<jEPh�hkQp<[j�h][�EQ[fkQJZI�<pIgjQhhIZI[j���

Æ�Å� 0]kj <pIgjQhhIZI[j ¥E<gj][ W<k[I� h�QY s < YQIk¦ <GGQjQ][[IY gIFk d<g k[ W]kIkg ]k ]NNQEQIY� � � � � � � � � � � � � � �
G�KfkQdI <s<[j GKW= EkZkYK EQ[f <pIgjQhhIZI[j <k E]kgh GI Y< ZLZI h<Qh][ hI jg<GkQg<� � � � � � � � � � � � � �
d<g�k[I�hkhdI[hQ][�<kj]Z<jQfkIZI[j�G�k[�Z<jEP���

Æ�Æ� 0]kj W]kIkg ]k ]NNQEQIY IrdkYhK G�k[ Z<jEP ¥E<gj][ g]kOI� h�QY s < YQIk¦ d<g Y�<gDQjgI hIg<� � � � � � � � � � � � � � � �
<kj]Z<jQfkIZI[j�hkhdI[Gk�d]kg�GIkr�Z<jEPh���

�rEIdjQ][ �� /Q YI O<gGQI[ <ggLjI k[ jQg <k Dkj I[ GIP]gh GI Y< D]TjI d]kg h<kpIg k[� � � � � � � � � � � � � � � � �
Dkj��EI�GIg[QIg�[I�hIg<�hkhdI[Gk�fk�k[�Z<jEP��

Æ�Ç� 0]kj W]kIkg ]k ]NNQEQIY IrdkYhK G�k[ Z<jEP ¥E<gj][ g]kOI� h�QY s < YQIk¦ d<g k[ <gDQjgI d]kg� � � � � � � � � � � � � � � � �
Y< GIkrQJZI N]Qh <k E]kgh G�k[I ZLZI h<Qh][ hIg< <kj]Z<jQfkIZI[j hkhdI[Gk d]kg� � � � � � � � � � � �
EQ[f�Z<jEPh���

Æ�È� 0]kj W]kIkg ]k ]NNQEQIY IrdkYhK G�k[ Z<jEP ¥E<gj][ g]kOI� h�QY s < YQIk¦ d<g k[ <gDQjgI d]kg� � � � � � � � � � � � � � � � �
Y< jg]QhQJZI N]Qh <k E]kgh G�k[I ZLZI h<Qh][ hIg< <kj]Z<jQfkIZI[j hkhdI[Gk� � � � � � � � � � �
Q[GKNQ[QZI[j�GI�j]kjIh�YIh�GQpQhQ][h�]dKgKIh�d<g�-/ ���

Æ�É�  I GKE]ZdjI GIh <pIgjQhhIZI[jh ¥E<gj][ W<k[I¦ [I hkQj d]kghkQj d<h Gkg<[j YIh hKgQIh�  I� � � � � � � � � � � � � �
GKE]ZdjI�GIh�IrdkYhQ][h�¥E<gj][�g]kOI¦�hI�d]kghkQj���

Æ�Ê�  I GKE]ZdjI GIh <pIgjQhhIZI[jh ¥E<gj][ W<k[I¦ Ihj INN<EK <dgJh Y< NQ[ GI Y< h<Qh][� Z<Qh� � � � � � � � � � � � � � �
YIh�hkhdI[hQ][h�IrQhj<[jIh�hI�d]kghkQpI[j�Gkg<[j�Y<�h<Qh][�hkQp<[jI���

Æ�ÂÁ�0]kjI KfkQdI <YQO[<[j� Y]gh G�k[ Z<jEP� k[ W]kIkg ]k ]NNQEQIYh G�KfkQdI h]kh YI E]kd� � � � � � � � � � � � � �
G�k[I hkhdI[hQ][ dIgGg< YI Z<jEP d<g N]gN<Qj <k E]ZdjI GI Æ�Á I[ N<pIkg GI Y�KfkQdI� � � � � � � � � � � � � � �
<GpIghI���
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Æ�ÂÂ� ]ghfk�k[ W]kIkg Ihj IrdkYhK Gkg<[j k[ Z<jEP� QY <kg< Æ ZQ[kjIh d]kg fkQjjIg YI jIgg<Q[� � � � � � � � � � � � � � �
Ij YIh D<[Eh GIh W]kIkgh� /Q YI W]kIkg gINkhI GI fkQjjIg <dgJh Æ ZQ[kjIh� YI Z<jEP hIg<� � � � � � � � � � � � � � � � �
GKEY<gK�k[�N]gN<Qj��

Æ�ÂÃ� Ih <pIgjQhhIZI[jh Ij YIh IrdkYhQ][h GKEIg[Kh Gkg<[j k[ Z<jEP fkQ Ihj GKEY<gK k[� � � � � � � � � � � � �
N]gN<Qj� hIg][j j]kj GI ZLZI E]Zdj<DQYQhKh G<[h YI GKE]ZdjI GIh h<[EjQ][h N<Qj d]kg� � � � � � � � � � � � �
EP<fkI�h<Qh][���

Æ�ÂÄ� I GKE]ZdjI GIh h<[EjQ][h GQhEQdYQ[<QgIh Ihj GI Y< gIhd][h<DQYQjK GI EP<Ek[I GIh KfkQdIh� � � � � � � � � � � � �
dgI[<[j d<gj <kr EP<ZdQ][[<jh GI Y< -/ � �YYI <NNQEPIg< j]kj GI ZLZI hkg h][ hQjI� � � � � � � � � � � � � � �
Q[jIg[Ij� = jQjgI Q[GQE<jQN� k[ GKE]ZdjI GIh h<[EjQ][h GQhEQdYQ[<QgIh� Z<Qh k[I IggIkg� � � � � � � � � � � �
E]ZZQh d<g Y�<GZQ[Qhjg<jIkg Gk hQjI [I dIkj WkhjQNQIg Y< d<gjQEQd<jQ][ G�k[ W]kIkg� � � � � � � � � � � �
hkhdI[Gk�=�k[�Z<jEP�d]kg�YIfkIY�QY�Ihj�Q[KYQOQDYI���

Æ�ÂÅ�1[ W]kIkg ]k ]NNQEQIY G�KfkQdI = fkQ k[I h<[EjQ][ GQhEQdYQ[<QgI <kj]Z<jQfkI < KjK� � � � � � � � � � � � �
<jjgQDkKI d]kgg< gIEIp]Qg YIh h<[EjQ][h hkddYKZI[j<QgIh hkQp<[jIh hkQjI = Y�<[<YshI Gk� � � � � � � � � � �
g<dd]gj�GI�Y�<gDQjgI�d<g�YIh�Q[hj<[EIh�GI�Y<�-/ ����

�� 1[ ZQ[QZkZ GI GIkr ¥Ã¦ Z<jEPh hkddYKZI[j<QgI hQ YI W]kIkg E]ZZIj k[I N<kjI� � � � � � � � � � � � �
Og]hhQJgI ����

�� 1[ ZQ[QZkZ GI fk<jgI ¥Å¦ Z<jEPh hkddYKZI[j<QgI hQ k[ W]kIkg ]k ]NNQEQIY� � � � � � � � � � � �
G�KfkQdI�jQI[j�GIh��
dg]d]h ]k N<Qj GIh OIhjIh DYIhh<[jh� Q[WkgQIkr Ij�]k Og]hhQIgh = Y�I[E][jgI G�k[� � � � � � � � � � � �
<gDQjgI��k[�<gDQjgI�<hhQhj<[j�]k�j]kj�]NNQEQIY�GI�Y<�-/ ���


� 1[ ZQ[QZkZ GI GIkr ¥Ã¦ Z<jEPh hkddYKZI[j<QgIh hQ k[ W]kIkg ]k ]NNQEQIY� � � � � � � � � � � �
G�KfkQdI jQI[j GIh dg]d]h ]k N<Qj GIh �OIhjIh DYIhh<[jh� Q[WkgQIkr Ij�]k Og]hhQIgh� � � � � � � � � � � �
=�Y�I[E][jgI�G�k[�W]kIkg��]NNQEQIY�G�KfkQdI�]k�hdIEj<jIkg���

�� 1[ ZQ[QZkZ GI fk<jgI ¥Å¦ Z<jEPh hkddYKZI[j<QgIh hQ k[ W]kIkg ]k ]NNQEQIY� � � � � � � � � � � �
G�KfkQdI <G]djI k[ �E]Zd]gjIZI[j pQ]YI[j = Y�I[E][jgI G�k[ W]kIkg� ]NNQEQIY� � � � � � � � � �
G�KfkQdI�]k�hdIEj<jIkg���

�� 1[ ZQ[QZkZ G�k[ <[ ¥Â¦ hQ k[ W]kIkg ]k ]NNQEQIY G�KfkQdI �Eg<EPI hkg�]k I[� � � � � � � � � � � � � �
GQgIEjQ][�G�k[�W]kIkg��]NNQEQIY�G�KfkQdI�]k�hdIEj<jIkg���

�� 1[ ZQ[QZkZ G�k[ <[ ¥Â¦ hQ k[ W]kIkg ]k ]NNQEQIY G�KfkQdI <G]djI k[� � � � � � � � � � � � �
E]Zd]gjIZI[j pQ]YI[j = Y�I[E][jgI G�k[ <gDQjgI� k[ <gDQjgI�<hhQhj<[j ]k j]kj� � � � � � � � � �
]NNQEQIY�GI�Y<�-/ ���

�� 1[ ZQ[QZkZ G�k[ <[ ¥Â¦ hQ k[ W]kIkg ]k ]NNQEQIY G�KfkQdI �Eg<EPI hkg�]k I[� � � � � � � � � � � � � �
GQgIEjQ][�G�k[�<gDQjgI��k[�<gDQjgI�<hhQhj<[j�]k�j]kj�]NNQEQIY�GI�Y<�-/ ���

�� 1[ W]kIkg ]k ]NNQEQIY G�KfkQdI �fkQjjI YI D<[E GI h][ KfkQdI <NQ[ GI E]ZZIjjgI� � � � � � � � � � � � � �
k[ GIh <EjIh dgKEQjKh d]kgg< gIEIp]Qg GIh h<[EjQ][h hkddYKZI[j<QgIh� QZd]hKIh� � � � � � � � � �
d<g�YI�E]ZQjK�GI�GQhEQdYQ[I���

�� 1[ ZQ[QZkZ G�k[ Z<jEP ¥Â¦ hQ k[ W]kIkg ]k ]NNQEQIY G�KfkQdI Ihj Y�KYKZI[j� � � � � � � � � � � � �
dg]p]E<jIkg��G�k[I�E][Ng][j<jQ][�dPshQfkI��
�

�NQ[ GI GKjIgZQ[Ig Y< GkgKI GI Y< hkhdI[hQ][ hkddYKZI[j<QgI� YIh Q[hj<[EIh GI Y< -/ dgI[Gg][j� � � � � � � � � � � � � � �
I[�E][hQGKg<jQ][����

�� 0]kj�N<Qj�g<dd]gjK�d<g�Y�<gDQjgI��k[�GI�hIh�<hhQhj<[jh�]k�k[�GI�hIh�IZdY]sKh�]k�]NNQEQIYh���

��  <�[<jkgI�Ij�Y<�hKpKgQjK�GI�Y<�DYIhhkgI�hkDQI�d<g�Y<�pQEjQZI�Gk�OIhjI�N<kjQN���

�
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� 0]kj�N<EjIkg�<OOg<p<[j�]k�<jjK[k<[j�fkQ�YIkg�hIg<�dgKhI[jK���
�

 Ih gIdgKhI[j<[jh GI Y< -/ Q[N]gZIg][j Y�KfkQdI GIh h<[EjQ][h hkddYKZI[j<QgIh = Y�I[E][jgI� � � � � � � � � � � �
G�k[�GI�hIh�W]kIkgh�G<[h�YIh�dYkh�DgINh�GKY<Qh���

/kQjI = Y�<[[][EI d<g Y< -/ GIh hkhdI[hQ][h hkddYKZI[j<QgIh = Y�I[E][jgI G�k[ W]kIkg� YI� � � � � � � � � � � � � �
W]kIkg I[ fkIhjQ][ d]kgg< E][jIhjIg� G<[h YIh ÅÉ PIkgIh� Y< hKpKgQjK GI Y< h<[EjQ][ I[� � � � � � � � � � � � � � �
jg<[hZIjj<[j�=�Y<�-/ ��d<g�KEgQj��YIh�Z]jQNh�<ddks<[j�h<�E][jIhj<jQ][���

/kQjI = Y�I[p]Q GI Y< E][jIhj<jQ][ KEgQjI G<[h YIh GKY<Qh� Y< -/ dgI[Gg< j]kjI YIh ZIhkgIh fk�IYYI� � � � � � � � � � � � � � � � �
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