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<� ij_^klZ\e_gghc� jZ[hl_� ihemqbeb� gZmqgh_� jZa\blb_�

l_ogheh]bq_kdb_� ijhp_kku� jZa^_e_gby� l_ogbq_kdbo�

dhfie_dkh\� em[yguo� dmevlmj�� l_hj_lbq_kdb� h[hkgh\ZgZ�

dhgp_ipby�bo�f_oZgbq_kdhc�i_j_jZ[hldb� k�bkihevah\Zgb_f�

[ZjZ[Zgguo�^_dhjlbdZlhjh\����
�

GZ� kvh]h^g�rg�c� ^_gv� �kgm}� [Z]Zlh� j�agbo� ko_f� ^jh[bevgh]h� lZ�
jhaf_evgh]h� mklZldm\Zggy�� yd_� \bdhjbklh\m}lvky� \� ]�jgbqhi_j_jh[g�c� ��
a[Z]Zqm\Zevg�c� ijhfbkeh\hkl��� Ijhl_� ch]h� \bdhjbklZggy� \� l_ogheh]�qgbo�
ijhp_kZo� \b^�e_ggy� dhkljbp�� lZ� jha^�e_ggy� dhfie_dk�\� _e_f_glZjgbo�
\hehdhg�mkdeZ^gx}lvky�aZ\^ydb�kmll}\bf�\�^f�gghklyf�kdeZ^m�f�g_jZevgh��
lZ�hj]Zg�qgh��kbjh\bgb��M�a\¶yadm�a�pbf��\jZoh\mxqb�kljmdlmjg��hkh[eb\hkl��
ijhp_k�\� i_j\bggh�� i_j_jh[db� lZ�fhjnheh]�qgm� [m^h\m� em[¶ygbo� \hehdhg��
gZfb� [meh� \b[jZgh� ljb� lbib� [ZjZ[Zggbo� h[_jlh\bo� febg�\�� sh� klZeb�
ijhlhlbihf� ^ey� kl\hj_ggy� ^hke�^gh]h� [ZjZ[Zggh]h� ^_dhjlbdZlhjZ��
L_ogheh]�qgm� ko_fm� ijhihgh\Zgh]h� ^_dhjlbdZlhjZ� ij_^klZ\e_gh� gZ�
jbkmgdm����

�

�
Jbk����±�Ko_fZ�[ZjZ[Zggh]h�^_dhjlbdZlhjZ��
^_� �� �� ]hjbahglZevgbc� h[_jlh\bc� pbe�g^jbqgbc� [ZjZ[Zg�� �� �� j�\gh[�`g��

[bevg��ehiZl����� ��aZ\bldh\bc�`b\bevgbd���� ��jha\ZglZ`m\Zevgbc�ijbklj�c���� ��
`b\bevgbc�ljZgkihjl_j���������i�^rbigbdb�dhq_ggy������am[qZklZ�i_j_^ZqZ��
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<hgZ� f�klblv� m� kh[�� ]hjbahglZevgbc� h[_jlh\bc� pbe�g^jbqgbc�
[ZjZ[Zg� �� gZ� \gmlj�rg�c� ih\_jog�� ydh]h� \klZgh\e_gh� j�\gh[�`g�� [bevg��
ehiZl�� ��� <�g� fZ}� aZ\bldh\bc� `b\bevgbd� �� ^ey� aZ\ZglZ`_ggy�
jhaf_ex\Zevgbo� dmev� lZ� ^�ZnjZ]fh\bc� jha\ZglZ`m\Zevgbc� ijbklj�c� ���
sh� fZ}� nhjfm� ihjh`gbklh�� pZinb�� >_dhjlbdZp�cgbc� [ZjZ[Zg� ��
\klZgh\e_gh� gZ� h^ghfm� \Zem� a� `b\bevgbf� ljZgkihjl_jhf� �� gZ�
i�^rbigbdZo�dhq_ggy��������aZ�^hihfh]hx�am[qZklh��i_j_^Zq����a¶}^gZgbc�
a� ijb\h^hf�� L_og�qgZ� oZjZdl_jbklbdZ� ijhihgh\Zgh]h� [ZjZ[Zggh]h�
^_dhjlbdZlhjZ�gZ\_^_gh�m�lZ[ebp������

�

LZ[ebpy���±�L_og�qgZ�oZjZdl_jbklbdZ�[ZjZ[Zggh]h�^_dhjlbdZlhjZ�
�
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GZcf_gm\Zggy�iZjZf_ljZ�
H^bgbp��

\bf�jx\Zggy�
<_ebqbgZ�
iZjZf_ljZ�

��
<gmlj�rg�c� ^�Zf_lj� [ZjZ[Zgm� �[_a�
[bevgbo�ehiZl_c���
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�� Ki�\\�^ghr_ggy��
�
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JhajZomgdh\bc� �gZcf_grbc�� jh[hqbc�
h[¶}f��ijb�gh\�c�nml_j�\p����9 �

�
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��
R\b^d�klv� h[_jlZggy� [ZjZ[Zgm�� Q �� g_�
f_gr�
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�� >�Zf_lj�jhaf_evgbo�dmev��G� ff� ������

�� JZ^�mk�q_jiZdZ�`b\bevgbdZ�� U � ff� ����

��
Ihlm`g�klv� _e_dljh^\b]mgZ��

�^\1 �� g_�

[�evr�

d<l� ���

��
<Z]Z�k_dp����[_a�_e_dljhmklZldm\Zggy�lZ�
rZjh\h]h�aZ\ZglZ`_ggy���P ��g_�[�evr��

�
lhgg�

�
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?dki_jbf_glZevgZ� mklZgh\dZ� ijZpx}� gZklmigbf� qbghf��
Ihi_j_^gvh� ijhf¶ylZ� em[¶ygZ� kbjh\bgZ� aZ� ^hihfh]hx� `b\bevgh]h�
ljZgkihjl_jZ� �� gZ^oh^blv� ^h� [ZjZ[Zggh]h� ^_dhjlbdZlhjZ� ���
\klZgh\e_gh]h�gZ�hihjZo��\bdhgZgbo�m�\b]ey^��i�^rbigbd�\�dhq_ggy�������
;ZjZ[Zg�hljbfm}�h[_jlZevgbc�fhf_gl�aZ�^hihfh]hx�am[qZklh��i_j_^Zq��
��\�^�klZg^Zjlgh]h�ijb\h^m��M�dh`mo�[ZjZ[Zgm�aZ�^hihfh]hx�aZ\bldh\h]h�
`b\bevgbdZ���aZ\ZglZ`mxlvky�jhaf_evg��dme����

Kbeb��sh� ^�xlv� gZ� \hehdgh� \� ^_dhjlbdZp�cg�c� mklZgh\p�� �jbk�� ����
kijyfh\Zg�� lZdbf� qbghf�� sh[� g_� ihrdh^blb� \hehdgZ� lZ� aZ[_ai_qblb�
fZdkbfZevgm�_n_dlb\g�klv�gZklmigbo�ijhp_k�\�>���@��
� �
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Jbk�� �� ±� Ko_fb� \aZ}fh^��� jhaf_ex\Zevgbo� dmev� a� iZkfhf� \hehdgZ�lZ�
nml_jm\Zggyf�^_dhjlbdZlhjZ��

Z�±�kbeh\Z�fh^_ev�ijhp_km�i_j_dhqm\Zggy��
[�±�kbeh\Z�fh^_ev�ijb�af�rZghfm�ijhp_k��h[jh[db��
\�±�kbeh\Z�fh^_ev�ijb�j_`bf��a�ihevhlhf��
�

Ijb� h[_jlZgg�� [ZjZ[Zgm� aZ� ^hihfh]hx� j�\gh[�`gbo� [bevgbo�
ehiZl_c���lZ�jhaf_ex\Zevgbo�dmev�\�^[m\Zxlvky�ijhp_kb��ij_^klZ\e_g��
gZ�jbkmgdm����

Ih�i_jr_��p_�ijhp_k�klbkg_ggy��jbk����Z��kl_[eZ�em[¶ygbo�dmevlmj��
sh� \�^[m\Z}lvky� i�key� i_j_oh^m� gZijm`_ggy� aZ� f_`m� f�pghkl�� gZ�
klbkg_ggy��sh� \�^l\hjx}� mk�f� \�^hfbc� ijhp_k� iexs_ggy�� I�key� pvh]h�
gZklmiZ}� jhadhex\Zggy� �jbk�� �� [�� a� jmcgm\Zggyf� p�e�kghkl�� kl_[eZ� \�
j_amevlZl��qh]h�ml\hjx}lvky�a\¶yaZgZ�a�\hehdghf�dhkljbpy��Ijb�pvhfm�m�
kl_[eZo� a¶y\eyxlvky�gZijm`_ggy�jhaly]m\Zggy� a�gZklmigbf� \b^�e_ggyf�
\�evgh��dhkljbp����

AeZf��jbk����\��\�j_amevlZl��a]bgm��sh�ml\hjx}lvky�aZ�jZomghd�aj�am�
lZ� kdh[e�ggx� �jbk�� �� ]�� rZjm� kbjpx� f�`� jhaf_evgbfb� dmeyfb� lZ�
\gmlj�rgvhx� nml_j�\dhx� ^_dhjlbdZlhjZ� aZ[_ai_qm}� akm\� f�`�
\hehdgbklhx� lZ� ^_j_\bggh�� qZklbgZfb� kl_[eZ�� aZ� jZomghd� qh]h�
a^�ckgx}lvky�ijhp_k�f¶ylly��Lbkd�ih\�ljy��sh�kl\hjx}lvky�m�[ZjZ[Zg��aZ�
jZomghd� ^h^Zldh\h]h� \_glbeylhjZ�� kijby}� �gl_gkbn�dZp��� ijhp_km�
k_iZjZp���dhkljbp��lZ�g_ijy^hfbo�^hf�rhd��

Ihlhgr_ggy� lZ� rlZ[_ex\Zggy� \hehdgZ� a^�ckgx}lvky� m� ^jm]hfm�
^_dhjlbdZlhj�� aZ� jZomghd� ijhp_km� klbjZggy�� sh� \�^[m\Z}lvky� aZ\^ydb�
\gmlj�rg�c�nml_jh\Zg�c� jh[hq�c� ih\_jog�� [ZjZ[Zgm� �jbk�� �^��� aZ� ydh]h�
ah\g�rg�� _e_f_glZjg�� \hehdgZ� i�^^Zxlvky� ^_nhjfZp��� akm\m� a�
ih^Zevrbf��\gZke�^hd�i_j_oh^m�^hlbqgbo�gZijm`_gv�aZ�f_`��f�pghkl���

Ydsh� gZ� \hehdgh�^�xlv� g_� klZlbklbqg��� Z�^bgZf�qg�� gZ\ZglZ`_ggy�
�jbk�� �� _��� lh� \�^[m\Z}lvky� m^Zjg_� ^jh[e_ggy� �� m^Zjg_� ih^j�[g_ggy��
Ijhl_�ijm`g��^_nhjfZp���aZebrZxlvky�g_af�ggbfb��
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JklZlbqgZ�
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4klbkg_ggy�
Z��klbkg_ggy�

J^�gZf�qgZ�

�
4jhadhe�
[��jhadhex\Zggy�

4aeZfm�

�
�
Ja]bgm�
\��aeZf�

Jaj�am�

�
4kdh[e�ggy�
]��aj�a�lZ�kdh[e_ggy�

Jakm\m�
�

�
4klbjZggy�
^��klbjZggy�

J^�gZf�qgZ�

�
4m^Zjm�
_��jmcgm\Zggy�m^Zjhf�

�

Jbk����±�Kihkh[b�jmcgm\Zggy�kl_[eZ�em[¶ygbo�dmevlmj��
Z� ±� klbkg_ggy��[� ±�jhadhex\Zggy�� \� ±� aeZf�� ]� ±� aj�a�lZ� kdh[e�ggy�� ^±�

klbjZggy��_�±�jmcgm\Zggy�m^Zjhf��
�

HljbfZg_�lZdbf�qbghf�g_hj�}glh\Zg_�em[¶yg_�\hehdgh�\b\ZglZ`mxlv�
dj�av�^�ZnjZ]fh\bc�jha\ZglZ`m\Zevgbc�ijbklj�c�����

>h^Zldh\_�^hhqbs_ggy�aZebrd�\�dhkljbp��m�jZa��ihlj_[b�\�^[m\Z}lvky�
gZ� ^\ho� ljykbevgbo� fZrbgZo� L=�����E�� Z[h� <HF���� \� aZe_`ghkl�� \�^�
njZdp�cgh]h�kdeZ^m�rlZ[_evh\Zgh]h�\hehdgZ��
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<Z]Z� dmevh\h]h� aZ\ZglZ`_ggy� aZe_`blv� \�^� ijbcgylh]h� aZih\g_ggy�

[ZjZ[Zgm� dmeyfb� M ��� lZ� \�^� gZkbigh�� \Z]b� dmev� rP �� l�f
�
�� AZih\g_ggy� M �

^hj�\gx}� \�^ghr_ggx� h[¶}fm�� aZcgylh]h� dmeyfb�� ^h� jh[hqh]h� h[¶}fm�
[ZjZ[Zgm���klZgh\blv�ijb[ebagh����±������

LjZ^bp�cgZ� ko_fZ� f_oZg�qgh�� i_j_jh[db� gZlmjZevgbo� \hehdhg� fZ}�
kmll}\bc�g_^he�d�±�\�ijhp_k��l�iZggy�ml\hjx}lvky�\_ebdZ�d�evd�klv�\�^oh^�\�
l�iZggy� hqbs_ggy� ydbo� \bfZ]Z}� ^h^Zldh\bo� \bljZl� gZ� �o� ih^Zevrm�
i_j_jh[dm�>�@��

Dhgkljmdlb\g�� hkh[eb\hkl�� ijhihgh\Zgh]h� h[eZ^gZggy� ^ha\heyxlv�
e_]dh�\�ijhp_k��i_j_jh[db�\Zj�x\Zlb�j_`bfb�ch]h�jh[hlb��AZe_`gh�\�^�\b^m�
kbjh\bgb�� evgygh]h� qb� dhghieygh]h� em[m� Z[h� �o� lj_klb� i_j_^[Zq_g�� ljb�
j_`bfb� h[jh[db�� ko_fb� ydbo� ij_^klZ\e_g�� gZ� jbk�� ��� P_� j_`bf�� a�
i_j_dhqm\Zggyf�dmev�Z��af�ggbc�j_`bf�[�lZ�j_`bf�a�ihevhlhf�f_exqb�dmev�
\��Q_j]m\Zggy�pbo�j_`bf�\��Z�lZdh`�af�gZ�fZkb�^h^Zldh\h]h�aZ\ZglZ`_ggy�

^ha\heblv� kmll}\h� \Zj�x\Zlb� �gl_gkb\g�klx� f_oZg�qgbo� ^�c� gZ�
h[jh[ex\Zgbc�fZl_j�Ze��

Yd�kg�� oZjZdl_jbklbdb� ]hlh\h��
ijh^mdp���� ��� ^hhqbs_ggy� lZ�
ihlhgrm\Zggy�� aZ[_ai_qmxlvky� aZ�
jZomghd� \bdhjbklZggy� ^jm]h��
^_dhjlbdZp�cgh�� mklZgh\db�
\klZgh\e_gh�� gZijbd�gp�� h[jh[db��
L_ogheh]�qgZ� ko_fZ� ydh��
\�^j�agy}lvky� \�^� i_jrh�� mklZgh\db�
\�^kmlg�klx� [bevgbo� ehiZl_c� ���
<bdhjbklZggy� \� ^Zghfm� \biZ^dm�
]eZ^dh]h� nml_jm\Zggy� [ZjZ[Zgm�
^ha\hey}� h^_j`Zlb� \hehdgh� a�
gZi_j_^� aZ^Zgbfb� d�gp_\bfb�
]_hf_ljbqgbfb�oZjZdl_jbklbdZfb��

Fh`eb\�klv�j_Ze�aZp���lh]h�Z[h�
�grh]h� r\b^d�kgh]h� j_`bfm�
\bagZqZ}lvky� ijbcgylhx�
dhf[�gZp�}x� hkgh\gbo� iZjZf_lj�\�\ �

lZ�M ��GZ� p�c� i�^klZ\�� \� dhhj^bgZlZo�

\ ��� M �fh`_� [mlb� ih[m^h\ZgZ�

©ahgZevgZ�^�Z]jZfZª��^_�\ky�h[eZklv�
r\b^d�kgbo� j_`bf�\� jha^�e_gZ� gZ�
^_d�evdZ�ahg��

Ko_fZlbqgh� py� ^�Z]jZfZ�
ah[jZ`_gZ�gZ�jbk�� ���Ijb�r\b^dhkl��
h[_jlZggy��f_gr�c� aZ� djblbqgm�� �� aZ�
mfh\b� \�^kmlghkl�� dh\aZggy� ahgZ� ,�
ijb[ebagh� \�^ih\�^Z}� dZkdZ^ghfm�

�

Jbk����±�Ko_fZ�jmom�dmev��
^_� Z� �� ijb� j_`bf�� a�

i_j_dhqm\Zggyf�� [� �� ijb� af�rZghfm�
j_`bf���\���ijb�j_`bf��a�ihevhlhf��
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j_`bfm��[_a�ihevhlm��^ey�kljb`gvh\bo�^_dhjlbdZlhj�\��Z�ahgZ�,,�±�lZdhfm�
`� j_`bfm� ^ey� dmevh\bo� ^_dhjlbdZlhj�\�� AhgZ� ,,,� oZjZdl_jbam}� j_`bf��
\h^hkiZ^m��^ey�\k�o�dmevh\bo�^_dhjlbdZlhj�\��py�ahgZ��Ze_�jharbj_gZ�^h�
\_jlbdZe�� 01�� \�^ghkblvky� ^h� j_`bfm� a� ihevhlhf� kljb`g�\��� AhgZ� ,9�
\�^ih\�^Z}� ihj�\gygh� fZebf� r\b^dhklyf� h[_jlZggy� �� oZjZdl_jbam}�
af�rZgbc�j_`bf��qZkldh\h�a�ihevhlhf���qZkldh\h�a�i_j_dhqm\Zggyf��^ey�
\k�o�[ZjZ[Zggbo�^_dhjlbdZlhj�\���

�

�
�

�
Jbk�� �� ±� ©AhgZevgZ� ^�Z]jZfZª�r\b^d�kgbo� j_`bf�\� jh[hlb� [ZjZ[Zggbo�

^_dhjlbdZlhj�\�
�
P_gljZevgZ� ahgZ� 9� h[f_`_gZ� djb\he�g�cgbf� ljbdmlgbdhf� 0.1� m�

jZa�� dmevh\bo� aZ\ZglZ`_gv� Z[h� ljbdmlgbdhf� 0¶.1¶� m� jZa�� kljb`gvh\bo�
\bagZqZ}� iZjZf_ljb� j_`bfm� a� ih\gbf� Z[h� qZkldh\bf� ihevhlhf� ^ey�
[ZjZ[Zg�\�a�[bevgbfb�ieZgdZfb�Z[h��gZ\iZdb��j_`bf�[_a�ihevhlm�±�^ey�
\k�o� [ZjZ[Zg�\� a� ]eZ^dbf� nml_jm\Zggyf�� sh� ^himkdZxlv� dh\aZggy�
dmevh\bf�Z[h�kljb`gvh\bf�aZ\ZglZ`_ggyf��

GZghkyqb� \� ahgZevgm� ^�Z]jZfm� lhqdm� :�� <� lZ� K�� dhhj^bgZlb� ydbo�
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\�^ih\�^Zxlv�ijbcgylbf�^ey�^Zgh]h�^_dhjlbdZlhjZ�iZjZf_ljZf�\ �lZ�M ����

[_jmqb�^h�m\Z]b�\b^�f_exqb�l�e����nhjfm�nml_jm\Zggy�[ZjZ[Zgm��fh`gZ�
hj�}glh\gh� hp�gblb� oZjZdl_j� r\b^d�kgh]h� j_`bfm�� Lhqg_� \bagZq_ggy�
j_`bfm�fh`eb\h�ebr_�\�_dki_jbf_glZevghfm�ihjy^dm��

?dki_jbf_glZevg�� ^hke�^`_ggy� ijh\h^bebky� gZ� fZd_l�� ^hke�^gh��
mklZgh\db�� \bdhgZgh]h� \� fZkrlZ[�� ������ H^_j`Zg�� aZ� j_amevlZlZfb�
_dki_jbf_glZevgbo� \bijh[m\Zgv� ihdZagbdb� ydhkl�� \hehdhg� dhghie��
ij_^klZ\e_gh� gZ� jbk�� ��� ��� GZ� jbk�� �� \�^h[jZ`_gh� djb\�� af�gb� \boh^m�
\hehdgZ�aZe_`gh�\�^�\�^ghkgh]h�aZih\g_ggy�[ZjZ[Zgm�jhaf_ex\Zevgbfb�
dmeyfb�� ^_� djb\�� ���� \�^ih\�^gh� ijb� \�^ghkg�c� r\b^dhkl�� h[_jlZggy�
[ZjZ[Zgm� ���� ���� ���� �� ���� \�^� djblbqgh���GZ� jbk�� �� \�^h[jZ`_gh� djb\��
af�gb� \f�klm� dhkljbp�� aZe_`gh� \�^� \�^ghkgh]h� aZih\g_ggy� [ZjZ[Zgm�
jhaf_ex\Zevgbfb� dmeyfb�� ^_� djb\�� ���� \�^ih\�^gh� ijb� \�^ghkg�c�
r\b^dhkl��h[_jlZggy�[ZjZ[Zgm�\ �������������������\�^�djblbqgh����

�

�
Jbk�� �� ±�Djb\�� af�gb�\boh^m�\hehdgZ� aZ�\�^ghkgbf� aZih\g_ggyf�[ZjZ[Zgm�

jhaf_ex\Zevgbfb�dmeyfb��
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