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_` �hl p�p̀ osê el p�mò pq[ _l p�[ �hl �h[ ocl �_` h�m[ œpÀ

�;�ô�Ö�ú���ó�£�¼�Ý�û�ô
�×�Å�ô�Å���£�î�¤�Á�Å�¤�î�£
�Å�ó�����Å���£



�;�ô�Ö�ú���ó�£�¼�Ý�û�ô
�×�Å�ô�Å���£�î�¤�Á�Å�¤�î�£
�Å�ó�����Å���£

�t �#�p�•�;�� �;�V�t

�� �Ý�������Ý�»�!�¼�Ý�û�ô�¤���Ý�ó �� �î�Å

�� �Ý�������Ý�»�!�¼�Ý�û�ô�¤�p�Å�×�Ý�������£�Á�£

�� �Ý�������Ý�»�!�¼�Ý�û�ô�¤�� �Å�����Ý�Ö�Ý�¼�£�Á�£

�O�Å�ô���£�ê�Å���ß�£�¤�#�:�� ���Å����

�O�£�Ý�î�Ý�ô�×

�•�Å���Ý�Ö�Ý�¼�£�¼�Ý�û�ô�¤�£�¤�Á�ú�ó �Ý�¼�Ý�î�Ý�ú

�;�ó �� ���Å���Ý�û�ô�¤�;�¤�O�Å�¼�£�ô�Ý�C�£�Á�ú



�(�V�W�U�D�W�H�J�L�D���G�H
�6�R�V�W�H�Q�L�E�L�O�L�G�D�G



�J�ú���¤�V�»�ê�Å���Ý�4�ú���¤�Á�Å�¤�� �Å���£�����ú�î�î�ú�¤�t �ú�����Å�ô�Ý�»�î�Å�¤�Î�V�� �t �Ï�¤�¼�ú�ô�����Ý���!�;�Å�ô�¤�!�ô�£�¤�£�×�Å�ô�Á�£
�×�î�ú�»�£�î�¤�Ý�ó�� �!�î���£�Á�£�¤�� �ú���¤�P�£�¼�Ý�ú�ô�Å���¤�} �ô�Ý�Á�£���¤�Å�ô�¤�L�J�K�O�¶�¤�ú���Ý�Å�ô���£�Á�£�¤�£�¤�� ���ú�ó �ú�4�Å���¤�! �ô
�Á�Å���£�����ú�î�î�ú�¤�Á�Å�¤�î�£���¤�� �Å�����ú�ô�£���¶�¤�� �ú���¤�î�£���¤�� �Å�����ú�ô�£���¤�;�¤�� �£���£�¤�î�£���¤�� �Å�����ú�ô�£���µ

�� �V�P�z�p�;�� �} �� �;�W�P
�� �¤�J�V�t�¤�V�� �t

�#�t �z�p�� �z�#�5�;�� �¤�t �V�t �z�#�P�;�� �;�J�;�� �� ��

�#�ô�¤�Å�����Å�¤�¼�ú�ô���Å�:���ú�¶�¤�m�ú�����£�î�� �Û�Ý�î�Å�¤�Û�£�¤�Á�Å�Ö�Ý�ô�Ý�Á�ú�¤���! �¤�¼�ú�ó �� ���ú�ó �Ý���ú�¤�¼�ú�ô�¤�î�ú���¤�V�� �t �¤�R
�;�¤�K�L�¶�¤�î�ú���¤�¼�!�£�î�Å���¤���Å�¤���Å�î�£�¼�Ý�ú�ô�£�ô�¤�Á�Ý���Å�¼���£�ó�Å�ô���Å�¤�¼�ú�ô�¤���!�¤�� �!�Å�Û�£�¼�Å���¤�;�¤�¼�ú�ô�¤�î�ú��
�Ý�ó�� �£�¼���ú���¤�ó�¤���¤���Å�î�Å�4�£�ô���Å���¤�Á�Å�¤���!�¤�ú�� �Å���£�¼�Ý�û�ô�µ

�#�î�¤�V�� �t �¤�R�·�¤�z���£�»�£�ê�ú�¤�Á�Å�¼�Å�ô���Å�¤�;�¤�¼���Å�¼�Ý�ó �Ý�Å�ô���ú
�Å�¼�ú�ô�û�ó �Ý�¼�ú�¶�¤�×�!�ß�£�¤�î�£���¤�£�¼�¼�Ý�ú�ô�Å���¤�ú���Ý�Å�ô���£�Á�£���¤�£�î
�»�Ý�Å�ô�Å�����£���¶�¤�î�£�¤���Å�×�!���Ý�Á�£�Á�¤�;�¤�Å�î�¤�Á�Å���£�����ú�î�î�ú�¤�Á�Å�¤�î�£��
�� �Å�����ú�ô�£���¶�¤�£���ß�¤�¼�ú�ó�ú�¤�£�¤�!�ô�£�¤�×�Å�����Ý�û�ô�¤���Å���� �ú�ô���£�»�î�Å
�Á�Å�î�¤�¼���Å�¼�Ý�ó�Ý�Å�ô���ú�¤�Á�Å�î�¤�ô�Å�×�ú�¼�Ý�ú�µ

�m�ú���¤���! �¤�� �£�����Å�¶�¤�Å�î�¤�V�� �t �¤�K�L�·�¤�m���ú�Á�! �¼�¼�Ý�û�ô�¤�;�¤�¼�ú�ô���! �ó �ú
���Å���� �ú�ô���£�»�î�Å���¶�¤ �Ý�ó�� �!�î���£�¤ �î�£�¤ �£�Á�ú�� �¼�Ý�û�ô�¤ �Á�Å
�� ���¤�¼���Ý�¼�£���¤�ó�¤���¤�Å�Ö�Ý�¼�Ý�Å�ô���Å���¤�Å�ô�¤�Å�î�¤�!���ú�¤�Á�Å�¤���Å�¼�!�����ú���¶
�î�£�¤�×�Å�����Ý�û�ô�¤�Á�Å�¤���Å���Ý�Á�!�ú���¤�;�¤�Å�î�¤�Á�Å���£�����ú�î�î�ú�¤�Á�Å
���ú�î�!�¼�Ý�ú�ô�Å���¤�Á�Å�¤�ó�Å�ô�ú���¤�Ý�ó�� �£�¼���ú�¤�£�ó�»�Ý�Å�ô���£�î�µ

�� �¤�����£�4�Æ���¤�Á�Å�¤�Å�����Å�¤�p�Å�� �ú�����Å�¤�Á�Å�¤�t �ú�����Å�ô�Ý�»�Ý�î�Ý�Á�£�Á�¶�¤�m�ú�����£�î�� �Û�Ý�î�Å�¤�»�!���¼�£�¤�����£�ô���� �£���Å�ô���£���¤���!��
�£�4�£�ô�¼�Å���¶�¤�Ý�ô�Ý�¼�Ý�£���Ý�4�£���¤�;�¤�Á�Å���£�Ö�ß�ú���¶�¤�Á�£�ô�Á�ú�¤�¼�!�Å�ô���£�¤�Á�Å�¤�!�ô�£�¤�×�Å�����Ý�û�ô�¤�ú���Ý�Å�ô���£�Á�£�¤�£�¤�×�Å�ô�Å���£���¤�4�£�î�ú��
�Å�¼�ú�ô�û�ó�Ý�¼�ú�¶�¤���ú�¼�Ý�£�î�¤�;�¤�£�ó�»�Ý�Å�ô���£�î�¶�¤�;�¤�¼�ú�ô�����Ý�»�!�;�Å�ô�Á�ú�¤�£�¼���Ý�4�£�ó�Å�ô���Å�¤�£�î�¤�Á�Å���£�����ú�î�î�ú�¤���ú�����Å�ô�Ý�»�î�Å�µ
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Dk�` h�j [ ô l �_` �pr �meh[ o�_` �Fl ] ` ok[ kx[ Ã�Pl pq[ hBdeh̀ �d[ �_` aeke_l
r k[ �p̀ oè �_` �ekê e[ qes[ p�l oè kq[ _[ p�[ �al oq[ h̀ ^` o�r k[ �c` pqe¾k
ò pml kp[ ] h̀ Ã�qo[ kpm[ ò kq̀ �v�[ hek` [ _[ �^l k�^oeq̀ oel p�_`
pl pq̀ ke] ehe_[ _À�
Dpq[ p�[ ^^el k` p�] r p̂ [ k�ekq̀ co[ o�h[ �pl pq̀ ke] ehe_[ _�` k�h[ �ql j [ �_`
_` ^epel k` p�v�` k�h[ �c` pqe¾k�^l qe_e[ k[ �_` �h[ �` j mò p[ À

Dkqò � h[ p� moek^em[ h̀ p� ekê e[ qes[ pÃ� p̀ � ò [ hex¾� h[
j ` _ê e¾k� [ kr [ h� _` � h[ � dr ` hh[ � _` � ^[ o] l kl Ã
ek^l oml o[ k_l � [ _` j <p� ` h� h̀ s[ kq[ j è kql � _`
` j epel k` p� [ pl ^e[ _[ p� [ h� q̀ h̀ qo[ ] [ fl Ã� ^l k� ` h
l ] f̀ qesl � _` � ^l j mò k_` o� v� c` pqel k[ o� _` � j ` fl o
j [ k` o[ �hl p�ej m[ ^ql p�[ j ] è kq[ h̀ p�_` �h[ �l m̀ o[ ^e¾kÀ�

@_ê el k[ hj ` kq̀ Ã� Pl pq[ hBdeh̀ � [ s[ kx[ o<� ` k� h[
ej mh̀ j ` kq[ ^e¾k� _` � r k[ � ml hœqê [ � _` � q̀ h̀ qo[ ] [ fl
pl pq̀ ke] h̀ Ã� nr ` � m̀ oj eq[ � mol j l s` o� mo<^qê [ p
ò pml kp[ ] h̀ p� v� ` aê è kq̀ pÃ� v� ` k� h[ � mr ] hê [ ^e¾k
[ kr [ h� _` � pr � ò ml oq̀ � _` � pl pq̀ ke] ehe_[ _Ã
ò al ox[ k_l �pr �^l j mol j epl �^l k�h[ �qo[ kpm[ ò k^e[
v�h[ �ò k_ê e¾k�_` �^r ` kq[ p�aò kq̀ �[ �pr p�cor ml p�_`
ekq̀ oupÀ

�5�ú�»�Å���ô�£�ô�C�£�¤���£���£�¤�!�ô
�ô�Å�×�ú�¼�Ý�ú�¤���ú�����Å�ô�Ý�»�î�Å



Dk�� � � � Ã�Pl pq[ hBdeh̀ �ò [ hex¾�ml o�moej ` o[
s` x�h[ �j ` _ê e¾k�_` �pr �dr ` hh[ �_` �^[ o] l kl Ã
ek^l oml o[ k_l � _` p_` � ` pq̀ � moej ` o
` f` ô ê el � hl p� [ ĥ [ k^` p� � Ã� � � v� � À� Dh
ò pr hq[ _l � ql q[ h� [ ĥ [ kx¾� � À� � � Ã� � � qBO^̀ Ã
_l k_` � ` h� @ĥ [ k^` � � � ^l k^` kqo¾� h[ � j [ vl o
m[ oq̀ �_` �h[ p�` j epel k` pÀ

�#�����£�¤�ó �Å�Á�Ý�¼�Ý�û�ô�¤�Å�����£�»�î�Å�¼�Å�¤�!�ô�£�¤�î�ß�ô�Å�£
�»�£���Å�¤�� �£���£�¤�î�£�¤�×�Å�����Ý�û�ô�¤�;�¤���Å�×�!�Ý�ó �Ý�Å�ô���ú
�Á�Å�¤�î�£���¤�Å�ó �Ý���Ý�ú�ô�Å���¤�Á�Å�¤�î�£�¤�Å�ó �� ���Å���£�µ

Dpq̀ � ` f̀ ô ê el �^l kpqeqr v` � r k[
hœk` [ � ] [ p̀ � ar k_[ j ` kq[ h�m[ o[
h[ � _` aekê e¾k� _` � ar qr o[ p
[ ^^el k` p� _` � c` pqe¾k� v
ò _r ^^e¾k� _` � ` j epel k` pÃ� [ pœ
^l j l �m[ o[ �` h�p̀ cr ej è kql �_`
^l j mol j epl p� [ j ] è kq[ h̀ p
` k�hl p�mo¾uej l p�[ »l pÀ

�$�O�F�D�Q�F�H
��������
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�$�O�F�D�Q�F�H���� ����������

�$�O�F�D�Q�F�H���� ����������

�$�O�F�D�Q�F�H���� ����������������
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�5�ú�»�Å���ô�£�ô�C�£�¤���£���£�¤�!�ô
�ô�Å�×�ú�¼�Ý�ú�¤���ú�����Å�ô�Ý�»�î�Å
M` _ê e¾k�dr ` hh[ �_` �^[ o] l kl �� � � �

Bl kqoe] r v` �[ �h[ �j ` q[ �� � À� Â�[ _l m̂ e¾k�_` �mo<^qê [ p�pl pq̀ ke] h̀ p�`
ekq̀ co[ ^e¾k�_` �ekal oj [ ^e¾k�[ j ] è kq[ h�` k�h[ �c` pqe¾k�` j mò p[ oe[ hÀ

Dh� ^<ĥ r hl � p̀ � dexl � j ` e_[ kq̀ � h[
j ` ql _l hl cœ[ �FHF�Pol ql ^l h



�5�ú�»�Å���ô�£�ô�C�£�¤���£���£�¤�!�ô
�ô�Å�×�ú�¼�Ý�ú�¤���ú�����Å�ô�Ý�»�î�Å
Sepq̀ j [ p�_` �c` pqe¾kÃ�^l kqekr e_[ _�l m̀ o[ ^el k[ h�v�p` cr oe_[ _�_`

h[ �ekal oj [ ^e¾k

C` p_` � � � � � Ã�Pl pq[ hBdeh̀ �d[ �s` ke_l �al oq[ h̀ ^è k_l �pr p�mo<^qê [ p�_` �cl ] ` ok[ kx[ �v�^l kqol h�ekq̀ okl Ã
^l k�` h�l ] f̀ qesl �_` �[ p̀ cr o[ o�h[ �^l kqekr e_[ _�l m̀ o[ ^el k[ hÃ�h[ �^[ he_[ _�_` �pr p�p̀ osê el p�v�h[ �mol q̀ ^^e¾k
_` �h[ �ekal oj [ ^e¾kÀ

Cr o[ kq̀ � ` h� j epj l � m̀ oel _l � � � � � Ã� h[ � ` j mò p[
ekê e¾�r k�mol ^` pl �_` �ej mh̀ j ` kq[ ^e¾k�_` � r k
Sepq̀ j [ � _` � F` pqe¾k� _` � B[ he_[ _� ] [ fl � h[
kl oj [ � ISO� � � � � Â� � � � Ã� ` h� ^r [ h� [ s[ kx¾� d[ pq[
r k[ �` q[ m[ �ekq̀ oj ` _e[ À�Sek�` j ] [ ocl Ã�_` ] e_l �[ h
^l kq̀ uql �_` h�` pq[ hhe_l �pl ^e[ h�v�ml pq̀ oel oj ` kq̀
[ � h[ � m[ k_` j e[ Ã� ` h� mol v` ^ql � _` ] e¾� p̀ o
pr pm̀ k_e_l À� @̂qr [ hj ` kq̀ Ã� Pl pq[ hBdeh̀
^r ` kq[ �^l k�hl p�[ kq̀ ^` _` kq̀ p�v�pl ml oq̀ p�nr `
[ ^ò _eq[ k� ` h� ` pq[ _l � _` � [ s[ k^` � [ ĥ [ kx[ _l � v
d[ �_` aeke_l �ò ql j [ o�` pq̀ �mol ^` pl �_r o[ kq̀ �` h
[ »l �� � � � Ã�^l j l �m[ oq̀ �_` �pr �dl f[ �_` �or q[ �_`
j ` fl o[ �^l kqekr [ À

Dk� j [ q̀ oe[ � _` � ^l kqekr e_[ _� l m̀ o[ ^el k[ hÃ
Pl pq[ hBdeh̀ � _epml k` � _` p_` � � � � � � _` � r k
Ph[ k� _` � Bl kqekc` k^e[ Ã� l oè kq[ _l � [
j eqec[ o� oè pcl p� v� [ p` cr o[ o� h[ � l m̀ o[ ^e¾k
aò kq̀ � [ � ` s` kql p� ^oœqê l pÀ� Dpq̀ � mh[ k� p̀
^l j mh̀ j ` kq[ � ^l k� r k� mol co[ j [ � [ kr [ h� _`
` f̀ ^r ^e¾k� v� mor ` ] [ pÃ� hl � nr ` � m̀ oj eq̀
` s[ hr [ o� pr � ` à ^qese_[ _� v� j [ kq̀ k` ohl
[ ^qr [ hex[ _l � aò kq̀ � [ � ml pe] h̀ p� ` p̂ ` k[ oel p
_` �oè pcl À

@pej epj l Ã�_` p_` � � � � � �h[ � ` j mò p[ � ^r ` kq[
^l k�r k[ �Pl hœqê [ �F` k` o[ h�_` �S` cr oe_[ _�_`
h[ � Ikal oj [ ^e¾kÃ� nr ` � ` pq[ ] h̀ ^`
hek` [ j è kql p� m[ o[ � ` h� ò pcr [ o_l Ã� r pl
ò pml kp[ ] h̀ � v� mol q̀ ^^e¾k� _` � h[
ekal oj [ ^e¾kÃ� q[ kql � ekq̀ ok[ � ^l j l � _`
^hè kq̀ pÃ� ò al ox[ k_l � [ pœ� mo<^qê [ p� _`
c` pqe¾k� ò pml kp[ ] h̀ � v� ^l kae[ kx[ � ` k� pr p
mol ^` pl pÀ
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�� ���Å�¼�Ý�ó�Ý�Å�ô���ú
�¼�ú�ô�¤�4�£�î�ú��

Pl pq[ hBdeh̀ � v[ � ^r ` kq[ � ^l k� mo<^qê [ p
^l kpl he_[ _[ pÃ�c` pqel k[ k_l �` h�� � � « �_` h
m[ m̀ h� [ _nr eoe_l � ml o� Pl pq[ hBdeh̀ Ã� [ pœ
^l j l � r k� ql q[ h� _` � � � � ql k` h[ _[ p� _`
m[ m̀ h� mol s` kè kq̀ p� q[ kql � _` � pr
l m̀ o[ ^e¾k� ^l j l � _` � ^l oò pml k_` k^e[
_` �^hè kq̀ p�nr ` �kl �hl co[ �p` o�` kqò c[ _[
` p�_` pqek[ _[ �[ �ò ^ê h[ f̀ À

Dk�` h�j [ ô l �_` h�meh[ o�Bò ^ej è kql �^l k�V[ hl oÃ�Pl pq[ hBdeh̀ �ej mr hp[ �ekê e[ qes[ p�l oè kq[ _[ p�[
j ` fl o[ o�h[ �` aê è k^e[ �_` �pr p�l m̀ o[ ^el k` pÃ�ò _r ^eo�ej m[ ^ql p�[ j ] è kq[ h̀ p�v�c` k` o[ o
[ dl ool p�[ pl ^e[ _l p�[ h�r pl �ò pml kp[ ] h̀ �_` �hl p�ò ^r opl pÃ�^l kqoe] r v` k_l �[ pœ�[ �r k
^ò ^ej è kql �pl pq̀ ke] h̀ �_` h�k` cl ^el À

L[ p�� � �ql k` h[ _[ p�_` �m[ m̀ h�ò ^ê h[ _l
^l k�mol s` ` _l o�` uq̀ okl Ã�` nr es[ h̀ k�[ Â

ç� À� � � �Ph<kqr h[ p�_` �<o] l h̀ p
^r hqes[ _[ p�_r o[ kq̀ �� � �[ »l p

l �q[ j ] euk�[ Â

� � À� � � À� � � �q̀ hual kl p
ekq̀ hec` kq̀ p�^[ oc[ _l p

@_ê el k[ hj ` kq̀ Ã� p̀ � ò [ hex[ � ` h� ò ^ê h[ f`
_` � q¾k` op� _` � ej mò pl o[ pÃ� hl p� ^r [ h̀ p
pl k� qo[ q[ _l p� ^l j l � ò pe_r l p
m̀ hecol pl pÃ� [ p̀ cr o[ k_l � r k[ � c` pqe¾k
[ _` ^r [ _[ �v�ò pml kp[ ] h̀ À

Vek^r h[ ^e¾k�_eò ^q[ �^l k�h[ �j ` q[ �� � À� Â�ò _r ^^e¾k�_`
c` k` o[ ^e¾k�_` �ò pe_r l p�j ` _e[ kq̀ �ò ^ê h[ f` �v�ò r qehex[ ^e¾kÀ



�� ���Å�¼�Ý�ó�Ý�Å�ô���ú
�¼�ú�ô�¤�4�£�î�ú��

Bl j mh̀ j ` kq[ oe[ j ` kq̀ Ã�h[ �^l j m[ »œ[ �mol v` ^q[ �ekê e[ qes[ p�l oè kq[ _[ p�[ �h[ �l mqej ex[ ^e¾k�_` h
r pl � _` � h[ p� l aê ek[ pÃ� ek^hr v` k_l � ` h� ` pq[ ] h̀ ^ej è kql � _` � r k[ � ml hœqê [ � _` � [ m[ c[ _l � ql q[ h� _`
` nr eml p� v� h[ � ej mh̀ j ` kq[ ^e¾k� _` � r k� mol co[ j [ � _` � ` aê è k^e[ � ` k� l aê ek[ pÃ� [ ^^el k` p� nr `
] r p^[ k�mol j l s` o�r k[ �^r hqr o[ �_` �r pl �ò pml kp[ ] h̀ �_` �h[ �` k` ocœ[ �` kqò �hl p�^l h[ ] l o[ _l ò pÀ

Dk� ^r [ kql � [ � ` aê è k^e[ � ` k` ocuqê [ Ã�Pl pq[ hBdeh̀ � p` � ` k^r ` kqo[
` k� r k�mol ^` pl �_` �qo[ kpê e¾k�d[ ^e[ �ehr j ek[ ^e¾k�LDCÃ�hl �nr `
m̀ oj eq̀ �r k[ �_epj ekr ^e¾k�mol cò pes[ �_` h�^l kpr j l �` hu^qoê l �` k
pr p�ekpq[ h[ ^el k` pÀ�

@pej epj l Ã�h[ �` j mò p[ �` s[ hé[ �h[ �pr pqeqr ^e¾k�_` �hr j ek[ oe[ p�ml o
q̀ ^kl hl cœ[ �LDC�^l k�p̀ kpl ò pÃ�[ pœ�^l j l �h[ �ej mh̀ j ` kq[ ^e¾k�_`
m[ k` h̀ p� al ql sl hq[ ê l pÃ� ^l k� ` h� l ] f̀ qesl � _` � p̀ cr eo� [ s[ kx[ k_l
` k�` h�r pl �_` �` k` ocœ[ p�j <p�` aê è kq̀ p�v�hej me[ pÀ



�$�O�L�D�G�R�V���T�X�H
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@� qo[ sup� _` h� meh[ o� @he[ _l p� nr ` � Bl k` ^q[ kÃ� Pl pq[ hBdeh̀ � ] r p̂ [ � al oq[ h̀ ^` o� ` h� qo[ ] [ fl
^l h[ ] l o[ qesl � ^l k� pr p� [ he[ _l p� ` pqo[ qucê l p� v� mol s` ` _l ò pÃ� mol j l sè k_l � mo<^qê [ p
ò pml kp[ ] h̀ p�nr ` �^l kqoe] r v[ k�[ �r k[ �l m̀ o[ ^e¾k�j <p�pl pq̀ ke] h̀ �[ �hl �h[ ocl �_` �pr �^[ _` k[ �_`
s[ hl oÀ

�� �î�Ý�£�Á�ú���¤�� �!�Å
�¼�ú�ô�Å�¼���£�ô

Eek[ hj ` kq̀ Ã� Pl pq[ hBdeh̀ � ` s[ hé[ � h[
ekq̀ co[ ^e¾k�_` �^oeq̀ oel p�DSF�` k�h[ �c` pqe¾k
_` � mol s` ` _l ò pÃ� ^l k� ` h� mol m¾peql � _`
ek^l oml o[ o� ^l kpe_` o[ ^el k` p� [ j ] è kq[ h̀ pÃ
pl ^e[ h̀ p� v� _` � cl ] ` ok[ kx[ � ` k� hl p�mol ^` pl p
_` � ` s[ hr [ ^e¾k� v� ò h[ ^el k[ j è kql Ã
al oq[ h̀ ^è k_l � ò h[ ^el k` p� _` � h[ ocl � mh[ xl
] [ p[ _[ p� ` k� h[ � ^l kae[ kx[ � v� h[
ò pml kp[ ] ehe_[ _À

@pej epj l Ã� p̀ � ` pq<k� [ k[ hex[ k_l
mol co[ j [ p� _` � ` aê è k^e[ � ` k` ocuqê [ � v
j ` ^[ kepj l p�_` �^l j m̀ kp[ ^e¾k�^l h̀ ^qes[ Ã
nr ` � m̀ oj eq[ k� [ s[ kx[ o� _` � j [ k` o[
^l kfr kq[ � ` k� h[ � ò _r ^^e¾k� _` � ej m[ ^ql p
[ j ] è kq[ h̀ p� v� ` k� ` h� al oq[ h̀ ^ej è kql � _`
r k[ �^r hqr o[ �_` �pl pq̀ ke] ehe_[ _�^l j m[ oqe_[ À

Dk� ` pq̀ � ^l kq̀ uql Ã� h[ � ` j mò p[ � p̀
` k^r ` kqo[ � ` s[ hr [ k_l � h[ � ej mh̀ j ` kq[ ^e¾k
_` � ekê e[ qes[ p� l oè kq[ _[ p� [ � ^l j m[ oqeo
] r ` k[ p� mo<^qê [ p� _` � q̀ h̀ qo[ ] [ fl
pl pq̀ ke] h̀ � ^l k� pr p� [ he[ _l pÃ� ^l k� ` h
l ] f̀ qesl �_` �al j ` kq[ o�r k�r pl �j <p�` aê è kq̀
_` � hl p� ò ^r opl p� v� ò _r ^eo� ej m[ ^ql p
[ pl ^e[ _l p�[ �h[ �l m̀ o[ ^e¾k�ò j l q[ À



�(�[�F�H�O�H�Q�F�L�D���H�Q
�O�D���H�[�S�H�U�L�H�Q�F�L�D

�G�H�O���F�O�L�H�Q�W�H



@�qo[ sup�_` h�meh[ o�Du^` h̀ k^e[ �` k�h[ �Dum̀ oè k^e[ �_` h�Bhè kq̀ Ã�Pl pq[ hBdeh̀ �] r p̂ [ �al oq[ h̀ ^` o
h[ � ò h[ ^e¾k�^l k�pr p�^hè kq̀ p�ek^l oml o[ k_l �mol cò pes[ j ` kq̀ �^oeq̀ oel p�_` �pl pq̀ ke] ehe_[ _
` k� pr p� p̀ osê el p� v� ` k� h[ � al oj [ � ` k� nr ` � ^l j r kê [ � pr � _` p̀ j m̀ »l Ã� ^l k� r k[ � j eo[ _[ � _`
j ` _e[ kl �v�h[ ocl �mh[ xl À
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Bl j l �m[ oq̀ �_` � ` pq̀ �mol ^` pl Ã�Pl pq[ hBdeh̀ �^l j ` kx[ o<� [ �^l j r kê [ o�pr �_` p` j m̀ »l � ` k
pl pq̀ ke] ehe_[ _� [ � pr p� ^hè kq̀ pÃ� [ � m[ oqeo� _` � h[ � mr ] hê [ ^e¾k� _` � pr � moej ` o� ò ml oq̀ � _`
pl pq̀ ke] ehe_[ _�_` � [ ^^` pl �mé] hê l Ã�al oq[ h̀ ^è k_l � h[ � qo[ kpm[ ò k^e[ � v�h[ � ^l kae[ kx[ � ` k�h[
ò h[ ^e¾k�^l k�pr p�cor ml p�_` �ekq̀ oupÀ

Dk�r k�dl oexl kq̀ �_` �� �[ �� �[ »l pÃ�h[
` j mò p[ � mol v` ^q[ � ekq̀ co[ o
^oeq̀ oel p�_` �pl pq̀ ke] ehe_[ _� ` k�pr
mol mr ` pq[ � _` � s[ hl oÃ� [ s[ kx[ k_l
d[ ^e[ � p̀ osê el p� nr ` � ^l kpe_` ò k
kl � pl hl � h[ � ` aê è k^e[ � l m̀ o[ qes[ Ã
pekl � q[ j ] euk� pr p� ej m[ ^ql p
[ j ] è kq[ h̀ p�v�pl ^e[ h̀ pÀ

Dk�` pq̀ �j epj l �m̀ oœl _l Ã�p̀ �^l kq̀ j mh[ �h[ �j ` _ê e¾k�_` �h[ �p[ qepa[ ^^e¾k�_` h�^hè kq̀ �^l k�r k
` kal nr ` � DSFÃ� ek^l oml o[ k_l � s[ oe[ ] h̀ p� [ pl ^e[ _[ p� [ � pl pq̀ ke] ehe_[ _Ã� qo[ kpm[ ò k^e[ � v
ò pml kp[ ] ehe_[ _�^l oml o[ qes[ À

@pej epj l Ã� h[ � ` j mò p[ � ` s[ hr [ o<� ` h� _` p[ ool hhl � _` � pl hr ^el k` p� _` � j ` kl o� ej m[ ^ql
[ j ] è kq[ hÃ� l oè kq[ _[ p� [ � ò pml k_` o� [ � h[ p� kr ` s[ p� ` um̀ ^q[ qes[ p� _` h� j ` ô [ _l Ã� v� h[
ej mh̀ j ` kq[ ^e¾k� _` � r k� ^[ k[ h� _` � ò qol [ hej ` kq[ ^e¾k� DSF� m[ o[ � ^hè kq̀ pÃ� nr ` � m̀ oj eq[
ò ^l c` o�m̀ ô ` m̂ el k` p�v�l ml oqr ke_[ _` p�_` �j ` fl o[ �` k�` pq[ �j [ q̀ oe[ À



Pl pq[ hBdeh̀ �[ ^l j m[ »[ �[ �pr p�^hè kq̀ p�` k�h[ �ò _r ^^e¾k�_` �pr �ej m[ ^ql �[ j ] è kq[ h
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Ceceq[ hex[ ^e¾k�_` �Bl oò pml k_` k^e[ �v�R̀ _r ^^e¾k�_` �Dksœl p�Eœpê l p

C` p_` � ` h� [ »l � � � � � Ã� Pl pq[ hBdeh̀ � ej mh̀ j ` kq[ � r k� j l _` hl � _` � ` ksœl � _eceq[ h� _`
^l oò pml k_` k^e[ Ã� ` k� [ ^r ` o_l � ^l k� _` q̀ oj ek[ _l p� ^hè kq̀ pÃ� ò ` j mh[ x[ k_l � ` h
_` pm[ ^dl � aœpê l � _` � ^[ oq[ p� ml o� j [ ehekc� ` h̀ ^qo¾kê l À� Dpq[ � ekê e[ qes[ � d[ � m̀ oj eqe_l
ò _r ^eo�_` �al oj [ �peckeaê [ qes[ �` h�r pl �_` �m[ m̀ h�v�hl p�ej m[ ^ql p�[ j ] è kq[ h̀ p�[ pl ^e[ _l p�[
pr �mol _r ^^e¾k�v�_epqoe] r ^e¾kÀ

Dpq[ � ekê e[ qes[ � ò ah̀ f[ � ` h� ^l j mol j epl � _` � Pl pq[ hBdeh̀ � ml o� _` p[ ool hh[ o� pl hr ^el k` p� _`
j ` kl o�ej m[ ^ql �[ j ] è kq[ hÃ�ekq̀ co[ k_l �h[ �pl pq̀ ke] ehe_[ _�` k�pr �mol mr ` pq[ �_` �s[ hl o�v
[ ^l j m[ »[ k_l � [ � pr p� ^hè kq̀ p� ` k� h[ � qo[ kpê e¾k� d[ ^e[ � mol ^` pl p� j <p� ` aê è kq̀ p� v
ò pml kp[ ] h̀ pÀ

çDnr es[ h̀ �[ �� À� � � �s` dœ̂r hl p�_`
m[ p[ f` ol p�` hu^qoê l p
^l k_r ^e_l p�ml o�r k�[ »l À

çDnr es[ h̀ �[ h�^l kpr j l �` hu^qoê l
[ kr [ h�_` �� Ã� �dl c[ ò pÀ

Cr o[ kq̀ � � � � � Ã� h[
_eceq[ hex[ ^e¾k� _` � h[
^l oò pml k_` k^e[ � m̀ oj eqe¾
` seq[ o�` h�r pl �_` �j <p�_` �� Ã�
j ehhl k` p� _` � dl f[ pÃ� hl � nr `
` nr es[ h̀ � [ � r k[ � ò _r ^^e¾k
` pqej [ _[ �_` �� � Ã� � �qBO^̀ À

Bl kqoe] r v` �[ �h[ p�j ` q[ p�� � À� �v�� � À� Ã�mol j l sè k_l �r k�r pl �j <p
` aê è kq̀ �_` �hl p�ò ^r opl p�v�mo<^qê [ p�` j mò p[ oe[ h̀ p�pl pq̀ ke] h̀ pÀ
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@�qo[ sup�_` h�meh[ o�P` opl k[ p�nr ` �Ij mr hp[ k�h[ �Om̀ o[ ^e¾kÃ�Pl pq[ hBdeh̀ �ml k` �` k�` h�^` kqol �[
pr p� ^l h[ ] l o[ _l ò pÃ� ò ^l kl ^è k_l � pr � ol h�ar k_[ j ` kq[ h� ` k� h[ � ^l kqekr e_[ _� v� ^[ he_[ _�_` h
p` osê el Ã�v�mol j l sè k_l �r k�` kql okl �_` �qo[ ] [ fl � ] [ p[ _l �` k�` h�] è k` pq[ oÃ�` h�_` p[ ool hhl �_`
^[ m[ ^e_[ _` p�v�h[ �m[ oqê em[ ^e¾kÀ

�m�Å�����ú�ô�£���¤�� �!�Å
�Ý�ó���!�î���£�ô�¤�î�£
�ú���Å���£�¼�Ý�û�ô

Dk� j [ q̀ oe[ � _` � ] è k` pq[ oÃ� h[ � ` j mò p[
^r ` kq[ � ^l k� r k� mol co[ j [ � [ kr [ h� _`
s[ ^r k[ ^e¾k�^l kqo[ �h[ �ekahr ` kx[ Ã� ` h�^r [ h
p̀ �d[ �j [ kq̀ ke_l �_` �al oj [ �pl pq̀ ke_[ �` k
` h� qè j ml Ã� [ ĥ [ kx[ k_l � [ h� � � � « � _` � h[
_l q[ ^e¾k� ekq̀ ok[ À� C` � j [ k` o[
^l j mh̀ j ` kq[ oe[ Ã� _r o[ kq̀ � ` h� m̀ oœl _l � _`
m[ k_` j e[ Ã� Pl pq[ hBdeh̀ � ej mh̀ j ` kq¾� h[
` kqò c[ � _` � ^[ k[ pq[ p� ] <pê [ p� _`
[ hej ` kq[ ^e¾k� m[ o[ � ^[ _[ � ^l h[ ] l o[ _l o� v
pr p� a[ j ehe[ pÃ� ^l j l � r k[ � j ` _e_[ � _`
[ ml vl � aò kq̀ � [ h� ^l kq̀ uql � p[ keq[ oel � v
pl ^e[ hÀ

Dk� ` pq̀ � <j ] eql Ã� h[ � ` j mò p[ � mol v` ^q[ � ` h
` pq[ ] h̀ ^ej è kql � _` � r k� ^[ k[ h� _`
ò qol [ hej ` kq[ ^e¾kÃ� nr ` � m̀ oj eq[ � al oq[ h̀ ^` o
h[ � ^l j r kê [ ^e¾k� ekq̀ ok[ � v� ò ^l c` o� _`
j [ k` o[ � pepq̀ j <qê [ � h[ p� l mekel k` p� v
pr c` ò k^e[ p�_` �hl p�^l h[ ] l o[ _l ò pÀ

@pej epj l Ã�p̀ �^l kq̀ j mh[ �h[ �^[ m[ ^eq[ ^e¾k�` k
j [ q̀ oe[ p�DSFÃ�^l k�` h�l ] f̀ qesl �_` �al oq[ h̀ ^` o
` h� ^l kl ^ej è kql � v� h[ � ^l j mò kpe¾k� _` � h[
pl pq̀ ke] ehe_[ _�_` kqol �_` �h[ �l oc[ kex[ ^e¾kÀ

@_ê el k[ hj ` kq̀ Ã� Pl pq[ hBdeh̀ � ej mh̀ j ` kq[ o<
ekpq[ k^e[ p� _` � ^[ m[ ^eq[ ^e¾k� ` k� d<] eql p
pl pq̀ ke] h̀ p� [ pl ^e[ _l p� [ h� q̀ h̀ qo[ ] [ fl � v� ` k
r pl � ` aê è kq̀ � _` � h[ � ` k` ocœ[ Ã� l oè kq[ _[ p� [
mol j l s` o� mo<^qê [ p� ò pml kp[ ] h̀ p� q[ kql � ` k
` h�` kql okl �h[ ] l o[ h�^l j l �m̀ opl k[ hÀ
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Cr o[ kq̀ � � � � � Ã� Pl pq[ hBdeh�̀ _` p[ ool hh¾� ^[ m[ ^eq[ ^elk` p� l oe k̀q[ _[ p� [ � ò al ox[ o� h[
p̀ cr oe_[ _�v� ` h�̂ r e_[ _l �_` �h[p�m̀ opl k[ pÃ� ` pm̀ ^e[hj ` kq̀ � ` k� ` h�̂ l kq̀ uql �p[ keq[ oel
_` h�m̀ oœl_l À

Dk� moej ` o� hrc[ oÃ� p̀ � ò [ hex¾� r k[ � ^[ m[ ^eq[ ^e¾k� ` k� r pl � _` � ` uqekql ò pÃ� _eoece_[ � [ h
� � � « �_` �h[ �_l q[ ^e¾k�ekq̀ ok[ Ã�^l k�[ pepq̀ k^e[ �ql q[ hÃ�al oq[ h`̂ e k̀_l �h[�mò m[ o[ ^e¾k�_`
hlp�` nr eml p�[ kq̀ �peqr [ ^elk` p�_` �` j ` oc` k^e[À

@_e êlk[ hj ` kq̀ Ã�v�` k�` h�j [ ô l �_` �h[�m[ k_` j e[�ml o�BOVICç�� Ã�h[� ` j mò p[ �hh̀ s¾�[
^[ ] l � r k[ � ^[ m[ ^eq[ ^e¾k� mò p` k^e[ h� pl ] ò � ` h� r pl � _` � ` h̀ j ` kql p� _` � mol q̀ ^^e¾k
m̀ opl k[ hÃ� ` kal ^[ _[ � ` k� j ` _e_[ p� _` � mò s` k^e¾k� v� [ r ql ^r e_[ _l À� Dpq[ � ekpq[ k^e[
q[ j ] euk�^l kq¾�^l k�h[�m[ oqê em[ ^e¾k�_` h�� � � « �_` �hl p�^l h[ ] l o[ _l ò pÃ�[ p̀ cr o[ k_l �h[
^l oò ^q[ �[ mhe[̂ ^e¾k�_` �hlp�mol ql ^l hlp�p[ keq[ oelp�` k�h[�l m̀ o[ ^e¾k�_e[oe[À
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@� kes` h� _` � ^[ ocl p� _` � he_` o[ xcl � c̄` ò k^e[ � c` k` o[ hÃ� c` ò k^e[ p� v� pr ] c` ò k^e[ p°Ã� h[ � _l q[ ^e¾k
` pqr sl � ^l j mr ` pq[ � ml o� � � m̀ opl k[ pÃ� ql _[ p� _` � cuk` ol � j [ p̂ r hekl Ã� e_` kqeaê <k_l p` � ` pq̀
[ pm̀ ^ql �^l j l �r k�_` p[ aœl �ò h̀ s[ kq̀ �m[ o[ �[ s[ kx[ o�d[ ^e[ �r k[ �j [ vl o�` nr e_[ _�` k�ml pê el k` p
_` �ql j [ �_` �_` ^epe¾kÀ

Cr o[ kq̀ � ` h� [ »l � � � � � Ã� Pl pq[ hBdeh̀ � ^l kq¾� ^l k� r k[ � _l q[ ^e¾k� ql q[ h� _` � � � � m̀ opl k[ pÃ
^l j mr ` pq[ � ml o� ^l h[ ] l o[ _l ò p� _` � _epqekq[ p� <ò [ p� l m̀ o[ qes[ pÃ� [ _j ekepqo[ qes[ p� v� _`
he_` o[ xcl À

Dk� quoj ekl p� _` � cuk` ol Ã� h[ � _l q[ ^e¾k� ` pqr sl
^l kal oj [ _[ � ml o� r k� � � Ã� « � _` � dl j ] ò p� �̄ �
m̀ opl k[ p°�v� r k� � � Ã� « �_` � j r f̀ ò p� �̄ � � m̀ opl k[ p°À
Nl � p̀ � ò cepqo[ ol k� m̀ opl k[ p�nr ` � p̀ �e_` kqeaê [ o[ k
^l k�l qol p�cuk` ol p�_r o[ kq̀ �` h�m̀ oœl _l �ò ml oq[ _l À

R̀ pm̀ ^ql �[ �h[ �k[ ^el k[ he_[ _Ã�` h�� � « �_` �h[ �_l q[ ^e¾k
ar ` � _` � k[ ^el k[ he_[ _� ^deh̀ k[ � �̄ � � m̀ opl k[ p°Ã
j è kqo[ p�nr ` �` h�� � « �^l oò pml k_e¾�[ �m̀ opl k[ p�_`
k[ ^el k[ he_[ _�` uqo[ kf` o[ � �̄ �m̀ opl k[ p°Ã�ek^hr v` k_l
^l h[ ] l o[ _l o[ p� v� ^l h[ ] l o[ _l ò p� _` � l oec` k
d[ eqe[ kl Ã� s` k` xl h[ kl Ã� ^l hl j ] e[ kl Ã� ` ^r [ ql oe[ kl � v
] o[ peh̀ »l Ã� hl � nr ` � ò ah̀ f[ � r k� ` kql okl � h[ ] l o[ h
_es` opl �` �ek^hr pesl À

Dk� j [ q̀ oe[ � _` � ek^hr pe¾k� _` � m̀ opl k[ p� ^l k� _ep̂ [ m[ ^e_[ _Ã� Pl pq[ hBdeh̀ � ^l kq¾� ` k� � � � � � ^l k� �
^l h[ ] l o[ _l o�[ �` k�peqr [ ^e¾k�_` �_ep̂ [ m[ ^e_[ _Ã�hl �nr ` �ò mò p̀ kq[ �r k�� Ã�« �_` �h[ �_l q[ ^e¾k�ql q[ hÃ
ò [ aeoj [ k_l � ` h� ^l j mol j epl � _` � h[ � ` j mò p[ � ^l k� h[ � _es` ope_[ _� v� h[ � ` nr e_[ _� _`
l ml oqr ke_[ _` pÀ

CIVDRSIC@CÃ�DQUIC@C�D�INBLUSIî N



Pl pq[ hBdeh̀ � ò ^l kl ^` � nr ` � ` pq̀ � ò ml oq̀ � ^l kpqeqr v` � r k
moej ` o� [ s[ k^` � ` k� pr � mol ^` pl � _` � ò ml oq̀ � _`
pl pq̀ ke] ehe_[ _À� Pl o� ` hhl Ã� h[ � ` j mò p[ � [ pr j ` � ` h
^l j mol j epl � _` � j ` fl o[ o� mol cò pes[ j ` kq̀ � h[ � ^[ he_[ _Ã
[ ĥ [ k^` � v� mol ar k_e_[ _� _` � h[ � ekal oj [ ^e¾k� ò ml oq[ _[ Ã
al oq[ h̀ ^è k_l � pr p� mo<^qê [ p� _` � j ` _ê e¾kÃ� c` pqe¾k� v
qo[ kpm[ ò k^e[ �` k�hl p�mo¾uej l p�m̀ oœl _l pÀ
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