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pbZevghkl_c��������b��������d�eZ[hjZlhjguf�jZ[hlZf�ih�^bkpbiebgZf�©:\�
lhfh[bebª� b� ©Dhgkljmdpby�� jZkq_l� b� ihlj_[bl_evkdb_� k\hckl\Z� Z\lhfh[b�
e_cª�jZa^_e���©JZ[hqb_�ijhp_kku���hkgh\u�dhgkljmbjh\Zgby�b�we_f_glu�jZk�
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� P_ev�eZ[hjZlhjguo�jZ[hl�±�aZdj_ie_gb_�l_hj_lbq_kdbo�agZgbc��ihem�

q_gguo� klm^_glZfb� \� ijhp_kk_� bamq_gby� dmjkZ�� Z� lZd`_� ijbh[j_l_gb_�

ijZdlbq_kdbo� gZ\udh\� ih� hij_^_e_gbx� hkgh\guo� klZlbq_kdbo� oZjZdl_jb�

klbd�jZ[hqbo�ijhp_kkh\�f_oZgbafh\��Z]j_]Zlh\�b�kbkl_f�Z\lhfh[be_c��ieZ�

gbjh\Zgbx�g_keh`guo�wdki_jbf_glh\��kjZ\gbl_evghc�hp_gd_�dhgkljmdpbc�b�

ijbf_g_gbx��\uqbkebl_evghc�l_ogbdb�\�bg`_g_jguo�jZkqzlZo��

Ijb�ih^]hlh\d_�d�eZ[hjZlhjguf� aZgylbyf�klm^_glu�h[yaZgu�kZfh�

klhyl_evgh�bamqblv�khhl\_lkl\mxsbc�jZa^_e�mq_[ghc�ebl_jZlmju�b�^Zg�

gh]h�ba^Zgy��<�k\yab�k�l_f��qlh�g_dhlhju_�eZ[hjZlhjgu_�jZ[hlu�klm^_g�

lu�\uihegyxl�^h�ijhql_gby�e_dpbhggh]h�dmjkZ��\�f_lh^bq_kdbo�mdZaZgbyo�

ijb\h^ylky�hkgh\gu_�l_hj_lbq_kdb_�iheh`_gby��hlghkysb_ky�d�\uihegy_�

fhc�jZ[hl_��

EZ[hjZlhjgu_� jZ[hlu� \dexqZxl�� dhgljhev� ih^]hlh\e_gghklb� klm�

^_glh\� d� \uiheg_gbx� eZ[hjZlhjghc� jZ[hlu� �agZgb_� hkgh\guo�l_hj_lbq_�

kdbo�iheh`_gbc���bamq_gb_�kl_g^h\�b�ijb[hjh\��\uiheg_gb_�jZ[hlu�kh]eZkgh�

f_lh^bq_kdbf�mdZaZgbyf��hnhjfe_gb_�hlqzlZ��

G_ih^]hlh\e_ggu_� klm^_glu� d� eZ[hjZlhjguf� aZgylbyf� g_� ^himkdZ�

xlky��<k_�jZ[hlu� kh^_j`Zl� we_f_glu�gZmqgh]h�bkke_^h\Zgby��<�^\mo�jZ�

[hlZo�l_hj_lbq_kdb_�oZjZdl_jbklbdb�jZkkqblu\Zxlky�gZ�W<F��

>ey� jZa\blby� ijZdlbq_kdbo� gZ\udh\� ih� ieZgbjh\Zgbx� wdki_jbf_glZ�

klm^_glu� kZfhklhyl_evgh� khklZ\eyxl�ieZg� wdki_jbf_glZ��jZajZ[Zlu\Z�

xl�nhjfu�lZ[ebp� ^ey� j_]bkljZpbb� wdki_jbf_glZevguo� b� jZkqzlguo� ^Zg�

guo�� hij_^_eyxl� hilbfZevgh_� dhebq_kl\h� aZf_jh\�� g_h[oh^bfuo� ^ey� ih�

kljh_gby�klZlbq_kdbo�oZjZdl_jbklbd��

BgkljmdlZ`�ih�l_ogbd_�[_ahiZkghklb�ijh\h^blky�\�khhl\_lkl\bb�k�

^_ckl\mxsbfb�\�mgb\_jkbl_l_�ghjfZlb\gufb�^hdmf_glZfb��
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P_ev�jZ[hlu�±�wdki_jbf_glZevgh_�b�l_hj_lbq_kdh_�bkke_^h\Zgb_�db�

g_fZlbdb�jme_\h]h�mijZ\e_gby�b�_]h�oZjZdl_jbklbd��

� �

� ���H[sb_�iheh`_gby�
� ����������I_j_^Zlhqgu_�qbkeZ�jme_\h]h�mijZ\e_gby�

<�jme_\hf�mijZ\e_gbb�jZaebqZxl�m]eh\u_�i_j_^Zlhqgu_�qbkeZ�jme_\h�
]h�f_oZgbafZ��jme_\h]h�ijb\h^Z�b�jme_\h]h�mijZ\e_gby�\�p_ehf��I_j_^Zlhq�
gh_� qbkeh� jme_\h]h�f_oZgbafZ� S�f8 � \� h[s_f� kemqZ_� hij_^_ey_lky� ^bnn_�

j_gpbZevghc�aZ\bkbfhklvx�
�
��S�f GG8 = �

]^_� �G �b� 
G ���we_f_glZjgu_�m]eu�ih\hjhlZ�jme_\h]h�dhe_kZ�b�\ZeZ�jme_\hc�
khrdb�� Wdki_jbf_glZevgh� i_j_^Zlhqgh_� qbkeh� hij_^_ey_lky� hlghr_gb_f�
ijbjZs_gby�m]eh\� �∆ �b∆Ω ��

�
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�
S�f
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� GZ�jbk����ihdZaZgu�\�h[s_f�kemqZ_�oZjZdl_jbklbdb�khhlghr_gbc�m]eh\�
ih\hjhlZ�jme_\h]h�dhe_kZ�b�khrdb��jbk����Z��b�baf_g_gby�i_j_^Zlhqgh]h�qbk�
eZ�jme_\h]h�f_oZgbafZ�\�aZ\bkbfhklb�hl�m]eZ�ih\hjhlZ�jme_\h]h�dhe_kZ��jbk��
��[���Ijb�ihklhygghf�i_j_^Zlhqghf�qbke_�oZjZdl_jbklbdb�\ujZ`Zxlky�ijy�
fufb�ebgbyfb��

I_j_^Zlhqgh_�qbkeh�jme_\h]h�ijb\h^Z� S�i8 �hij_^_ey_lky�hlghr_gb_f�

�
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S�i
LP GG

G
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+
Ω= �������������������������������������������������������

]^_� PG. � b� LG. � �� we_f_glZjgu_� m]eu� ih\hjhlZ� gZjm`gh]h� b� \gmlj_gg_]h�

mijZ\ey_fuo�dhezk��
� Wdki_jbf_glZevgh� i_j_^Zlhqgh_� qbkeh� ijb\h^Z� hij_^_ey_lky�� dZd� b�
jme_\h]h�f_oZgbafZ�� hlghr_gb_f�ijbjZs_gbc� m]eh\�ih\hjhlZ� khrdb�b� dh�
ezk��
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OZjZdl_jbklbdb�i_j_^Zlhqgh]h�qbkeZ�ijb\h^Z�kljhylky�ZgZeh]bqgh�oZ�
jZdl_jbklbdZf��ijb\_^zgguf�gZ�jbk�����

�
���������������������������������������

Z��������������������������������������������������������������������������������[��

Jbk�����OZjZdl_jbklbdb�khhlghr_gbc�m]eh\�ih\hjhlZ�jme_\h]h�dhe_kZ�b�khrdb��Z��

�b�baf_g_gby�i_j_^Zlhqgh]h�qbkeZ�jme_\h]h�f_oZgbafZ��[��

�

� <�nhjfme_� ���� [_jzlky� ihemkmffZ� m]eh\� ih\hjhlZ� dhezk�� lZd� dZd� hgb�
ih\hjZqb\Zxlky�gZ�jZ\gu_�m]eu��
� I_j_^Zlhqgh_� qbkeh� jme_\h]h� ijb\h^Z� aZ\bkbl� hl� khhlghr_gby� ie_q�
jme_\hc�khrdb�b�[hdh\h]h�juqZ]Z�ljZi_pbb��^ebgZ�dhlhjuo�ijb�ih\hjhl_�dh�
ezk�baf_gy_lky�� \ke_^kl\b_�q_]h�i_j_^Zlhqgh_�qbkeh�jme_\h]h�ijb\h^Z�� dZd�
ijZ\beh��i_j_f_ggh_��
� >ey�ijZ\bevghc�jZ[hlu�jme_\h]h�mijZ\e_gby�g_h[oh^bfh��qlh[u�i_j_�
^Zlhqgh_�qbkeh�jme_\h]h�ijb\h^Z�[ueh�h^bgZdh\uf�ijb�ih\hjhl_�mijZ\ey_�
fuo�dhezk�dZd�\ijZ\h��lZd�b�\e_\h��
� M]eh\h_�i_j_^Zlhqgh_�qbkeh�jme_\h]h�mijZ\e_gby� S�\8 \�h[s_f�kemqZ_�

hij_^_ey_lky�aZ\bkbfhklvx�
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G
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� �����>\b`_gb_�Z\lhfh[bey�gZ�ih\hjhl_�

� Ko_fZ�^\b`_gby�Z\lhfh[bey�gZ�ih\hjhl_�[_a�mqzlZ�[hdh\h]h�m\h^Z�dh�
ezk��gZijbf_j�ijb�fZehc�kdhjhklb�^\b`_gby�beb�ijb�`zkldbo�dhezkZo��ihdZ�
aZgZ�gZ�jbk�����Qbklh_�dZq_gb_�dhezk�[m^_l��dh]^Z�hkb�dhezk�i_j_k_dZxlky�\�
h^ghc�lhqd_�±�f]gh\_gghf�p_glj_�ih\hjhlZ��lhqdZ�H���dhlhjuc�m�^\mohkgh]h�
Z\lhfh[bey�gZoh^blky�gZ�hkb�aZ^gbo�dhezk��
� Ba�ijb\_^zgghc�ko_fu�fh`gh�ihemqblv�ke_^mxsmx�aZ\bkbfhklv�f_`�
^m� m]eZfb� ih\hjhlZ� gZjm`gh]h� b� \gmlj_gg_]h� dhezk�� h[_ki_qb\Zxsmx� bo�
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qbklh_�dZq_gb_���
��FWJ.FWJ. /%EK += ���������������������������������������������������

]^_�%�±�jZkklhygb_�f_`^m�hkyfb�ih\hjhlZ�dhezk��
�������/�±�[ZaZ�Z\lhfh[bey��

<iheg_�m^h\e_l\hjbl_evgh_�ijb[eb`_gb_�^_ckl\bl_evgh]h�b� l_hj_lb�
q_kdh]h�khhlghr_gbc�m]eh\�ih\hjhlZ�mijZ\ey_fuo�dhezk�fh`_l�[ulv�ihem�
q_gh�k�ihfhsvx�q_lujzoa\_ggh]h�f_oZgbafZ��ljZi_pby��ijb�ijZ\bevghf�\u�
[hj_�_]h�we_f_glh\��
� GZ�jbk����ihdZaZgu�l_hj_lbq_kdZy��ebgby����b�^_ckl\bl_evgu_��ebgbb����
������oZjZdl_jbklbdb�m]eh\�ih\hjhlZ�gZjm`gh]h�b�\gmlj_gg_]h�dhezk��Iheh�
`_gb_�^_ckl\bl_evguo�oZjZdl_jbklbd�aZ\bkbl�hl�iZjZf_ljh\�P�Q�b�3�±�jme_�
\hc�ljZi_pbb�b�dhfihgh\hqguo�iZjZf_ljh\�%�b�/�Z\lhfh[bey��Ijb�ijh_dlb�
jh\Zgbb�jme_\hc�ljZi_pbb�klj_fylky�h[_ki_qblv�gZb[he__�[ebadh_�kh\iZ^_�
gb_�l_hj_lbq_kdhc�b�^_ckl\bl_evghc�oZjZdl_jbklbd�ijb�fZeuo�b�kj_^gbo�m]�
eZo�ih\hjhlZ�dhezk��dhlhju_�gZb[he__�qZklh�\klj_qZxlky�ijb�^\b`_gbb�Z\�
lhfh[bey� k� \ukhdhc� kdhjhklvx�� DhezkZ� gZ� [hevrb_� m]eu� ih\hjZqb\Zxlky�
agZqbl_evgh�j_`_�b��dZd�ijZ\beh��ijb�fZehc�kdhjhklb�Z\lhfh[bey��Ihwlhfm�
agZqbl_evgh_� jZkoh`^_gb_� l_hj_lbq_kdhc� b� ^_ckl\bl_evghc� oZjZdl_jbklbd�
ijb�^Zgguo�m]eZo�g_�\uau\Z_l�kms_kl\_ggh]h�baghkZ�rbg��

�
�����������Jbk����Ko_fZ�^\b`_gby�Z\lhfh[bey����������Jbk�����OZjZdl_jbklbdb�m]eh\�ih\hjhlZ�
������������������������������������������������������������������������������������������������gZjm`gh]h��b�����\gmlj_gg_]h�dhe_k�

� �

� <�ijhp_kk_�wdkiemZlZpbb�Z\lhfh[bey�\hafh`gh�gZjmr_gb_�j_]mebjh\�
db�jme_\hc�ljZi_pbb��GZ�ihklZo�j_]mebjh\db�m]eh\�mklZgh\db�dhezk�bgh]^Z�
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h]jZgbqb\Zxlky� j_]mebjh\Zgb_f� lhevdh� jZa\ZeZ�b� koh`^_gby� dhezk�� Z� kbf�
f_ljbqghklv�jme_\hc�ljZi_pbb�g_�ijh\_jy_lky��
� G_kbff_ljbqgZy�ljZi_pby�\uau\Z_l�ihi_j_qgh_�ijhkdZevau\Zgb_�rbg�
ijb�ijyfhebg_cghf�^\b`_gbb�Z\lhfh[bey�b��ke_^h\Zl_evgh��bo�ih\ur_gguc�
baghk��

�

����� Dbg_fZlbq_kdZy� \aZbfhk\yav� jme_\h]h� ijb\h^Z� b� g_aZ\bkbfhc���

ih^\_kdb���������������������������������������

Ijb�g_aZ\bkbfhc�ih^\_kd_��jbk�����k�ihi_j_qguf�iheh`_gb_f�juqZ]h\�
��b����gZijZ\eyxs_]h�mkljhckl\Z�mijZ\ey_fu_�dhezkZ�ijb�baf_g_gbb�ijh]b�
[Z�mijm]bo�we_f_glh\����ijm`bg��i_j_f_sZxlky�\�\_jlbdZevghc�ihi_j_qghc�
iehkdhklb�g_aZ\bkbfh�^jm]�hl�^jm]Z��MijZ\ey_fu_�dhezkZ�b�k\yaZggu_�k�gb�
fb�q_j_a�ih\hjhlgu_�pZinu���[hdh\u_�juqZ]b����jme_\hc�ljZi_pbb�dZqZxl�
ky� hlghkbl_evgh� g_dhlhjuo� hk_c�H� b�H���Ijb� wlhf� baf_gy_lky� jZkklhygb_�
f_`^m�p_gljZfb�rZjgbjh\�[hdh\uo�juqZ]h\� �lhqdb�E��b�F����qlh�fh`_l�\u�
a\Zlv�g_`_eZl_evguc�ih\hjhl�jme_\hc�khrdb��ke_^h\Zl_evgh��ih\hjhl�mijZ\�
ey_fuo�dhezk�\�]hjbahglZevghc�iehkdhklb�b�gZjmrblv�mklhcqb\h_�^\b`_gb_�
Z\lhfh[bey�\�\u[jZgghf�gZijZ\e_gbb��

�
Jbk������IjbgpbibZevgZy�ko_fZ�kl_g^Z�

AZ^Zq_c�dbg_fZlbq_kdh]h�kh]eZkh\Zgby�jme_\h]h�ijb\h^Z�y\ey_lky�\u�
[hj�lZdh]h�iheh`_gby�rZjgbjh\�_�b�I��ijb�dhlhjhf�dhe_[Zgby�dhezk�\ke_^kl�
\b_�baf_g_gby�ijh]b[Z�ih^\_kdb�\h�\j_fy�^\b`_gby�ih�g_jh\ghc�^hjh]_�g_�
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[m^_l�\uau\Zlv�baf_g_gby�iheh`_gby�jme_\hc�khrdb��Wlh�fh`_l�[ulv�^hk�
lb]gmlh�ijb�jZkiheh`_gbb�p_gljh\�rZjgbjh\�_�b�I�gZ�hkyo�H�b�H��beb�\[ebab�
hl�gbo��
�

���Mq_[gh�bkke_^h\Zl_evkdbc�kl_g^�
�����Dhgkljmdpby�kl_g^Z�

IjbgpbibZevgZy�ko_fZ�kl_g^Z��\uiheg_ggh]h�gZ�[Za_�i_j_^g_]h�fhklZ�
Z\lhfh[bey�=:A����\�k[hj_�k�ih^\_kdhc�b�jme_\uf�mijZ\e_gb_f��ihdZaZgZ�gZ�
jbk�����
� G_aZ\bkbfZy�ih^\_kdZ�khklhbl�ba�mijm]bo�we_f_glh\�±�ijm`bg����juqZ�
]h\���b����gZijZ\eyxs_]h�mkljhckl\Z�b�klhcdb����Jme_\h_�mijZ\e_gb_�±�ba�jm�
e_\h]h�dhe_kZ� ����jme_\h]h�f_oZgbafZ� ����khrdb� ����fZylgbdh]h�juqZ]Z� ����
[hdh\uo�juqZ]h\�����[hdh\uo�ly]���b�ihi_j_qghc�ly]b�����
� I_j_^gbc�fhkl�khklhbl�ba�ih\hjhlguo�pZin���b�rd\hjg_c����
� <�ih^\_kd_�ijZ\h]h�dhe_kZ�ijm`bgZ�g_�mklZgh\e_gZ�k�p_evx�h[e_]q_�
gby�bfblZpbb�baf_g_gby�^_nhjfZpbb�ih^\_kdb�k�ihfhsvx�\bglZ����b�]Zcdb�
����FZylgbdh\uc�juqZ]����gZ�kl_g^_�fh`_l�i_j_f_sZlvky�ih�hkb����k�p_evx�
kf_s_gby�rZjgbjZ�I�hl�hkb�H��ijb�bkke_^h\Zgbb�dbg_fZlbq_kdhc�\aZbfhk\y�
ab�ih^\_kdb�b�jme_\h]h�ijb\h^Z��Koh^bfhklv� dhezk�j_]mebjm_lky� ljm[dZfb�
����Z�jZa\Ze�±�wdkp_gljbdh\hc�\lmedhc�\�rZjgbj_��kh_^bgyxs_f�juqZ]���kh�
klhcdhc����M]eu�ih\hjhlZ�jme_\h]h�dhe_kZ��khrdb�b�mijZ\ey_fuo�dhezk�ba�
f_jyxlky�ljZgkihjlbjZfb��������b�����
��������

����GZkljhcdZ�kl_g^Z�

Gb`gb_�juqZ]b�ih^\_kdb�mklZgh\blv�\�]hjbahglZevghf�iheh`_gbb��dh�
lhjh_� khhl\_lkl\m_l� iheghc� gZ]jmad_� Z\lhfh[bey��Hlj_]mebjh\Zlv� jme_\hc�
f_oZgbaf��qlh[u�exnl�jme_\h]h�dhe_kZ�g_�ij_\urZe����ff��������
� Hlj_]mebjh\Zlv�k�ihfhsvx�ljm[hd����[hdh\u_�ly]b��koh^bfhklv�dhezk�
\�ij_^_eZo�����±�����ff��ih�h[h^Zf�dhezk���H[h^u�dhezk�gZ�kl_g^_�bfblbjm�
xlky�^\mfy�]hjbahglZevgufb�ieZgdZfb�����ijbdj_iezggufb�d�neZgpZf�ih�
\hjhlguo�pZin��
� Ijh\_jdZ�kbff_ljbqghklb�jme_\hc�ljZi_pbb�ijh\h^blky�\�ke_^mxs_c�
ihke_^h\Zl_evghklb��

Z��mklZgh\blv�dhezkZ�\�iheh`_gb_�©ijyfhª��
[��klj_edb�ljZgkihjlbjh\�ihklZ\blv�gZ�gme_\u_�iheh`_gby��
\��ih\_jgmlv�e_\h_�dhe_kh�gZ�����\e_\h�b�aZibkZlv�m]he�ih\hjhlZ�ijZ\h�

]h�dhe_kZ��
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]��ih\_jgmlv�ijZ\h_�dhe_kh�gZ�����\ijZ\h�b�aZibkZlv�m]he�ih\hjhlZ�e_�
\h]h�dhe_kZ��
� ?keb�aZibkZggu_�m]eu�ih\hjhlZ�e_\h]h�b�ijZ\h]h�dhezk�h^bgZdh\u_��lh�
ljZi_pby�hlj_]mebjh\ZgZ�ijZ\bevgh��?keb�ijZ\h_�dhe_kh�ih\_jgmehkv�[hev�
r_��q_f�e_\h_��lh�gm`gh�m^ebgblv�ijZ\mx�b�gZ�klhevdh�`_�mdhjhlblv�e_\mx�
ly]m��qlh[u�khojZgblv�koh^bfhklv�dhezk��J_]mebjh\dZ�ijh\h^blky�^h�l_o�ihj��
ihdZ�m]eu�ih\hjhlZ�dhezk�[m^ml�h^bgZdh\u_��
� Ijb�hlkqzlZo�e_\uo�m]eh\�ih\hjhlZ�\k_�exnlu�\�jme_\hf�f_oZgbaf_�b�
ijb\h^_�^he`gu�[ulv�\u[jZgu�\ijZ\h�b�gZh[hjhl��LZd�`_�ke_^m_l�ihklmiZlv�
b�ijb�baf_j_gbyo��k\yaZgguo�k�hij_^_e_gb_f�i_j_^Zlhqguo�qbk_e�b�khhlgh�
r_gby�m]eh\�ih\hjhlZ�gZjm`gh]h�b�\gmlj_gg_]h�dhezk��
� Jme_\Zy� ljZi_pby� ijb\h^blky� \� g_ijZ\bevgh� hlj_]mebjh\Zggmx� ke_�
^mxsbf�h[jZahf��
� Z��ih\hjZqb\Zxl�mijZ\ey_fu_�dhezkZ�gZ���±�����
� [��baf_g_gb_f� ^ebg� [hdh\uo� ly]� k�ihfhsvx� j_]mebjh\hqguo� ljm[hd�
mklZgZ\eb\Zxl�i_j_^gb_�dhezkZ�\�iheh`_gb_� ©ijyfhª� �klj_edb�ljZgkihjlb�
jh\�gZ�©�ª���
� GZjmr_gb_� dbg_fZlbq_kdhc� kh]eZkh\Zgghklb� jme_\h]h� ijb\h^Z� b� gZ�
ijZ\eyxs_]h�mkljhckl\Z�ih^\_kdb�gZ�kl_g^_�hkms_kl\ey_lky�i_j_f_s_gb_f�
fZylgbdh\h]h�juqZ]Z�\�\_jog__�iheh`_gb_��Ijb�wlhf�rZjgbj�I�kf_sZ_lky�hl�
hkb�H��dZqZgby�ijZ\h]h�dhe_kZ��
�

���Ihjy^hd�\uiheg_gby�jZ[hlu�

<� bkke_^h\Zgb_� aZ\bkbfhkl_c�� oZjZdl_jbamxsbo� khhlghr_gb_�f_`^m�
m]eZfb�ih\hjhlZ�mijZ\ey_fuo�dhezk�Z\lhfh[bey��b�hij_^_e_gb_�i_j_^Zlhq�
guo�qbk_e�\oh^bl��
� Z�� jZkqzl� l_hj_lbq_kdhc� aZ\bkbfhklb� f_`^m� m]eZfb� ih\hjhlZ� mijZ\�
ey_fuo�dhezk�ih�nhjfme_� ����^ey�Z\lhfh[be_c�k�dhfihgh\hqgufb�iZjZf_l�
jZfb�����<� ������ff��/� ������ff�����<� ������ff��/� ������ff��jZkqzlu�\u�
ihegyxlky�gZ�W<F�beb�\jmqgmx��
� [�� hij_^_e_gb_� ^_ckl\bl_evghc� aZ\bkbfhklb� f_`^m� m]eZfb� ih\hjhlZ�
mijZ\ey_fuo�dhezk�ijb�ijZ\bevgh�b�g_ijZ\bevgh�hlj_]mebjh\Zgghc�jme_\hc�
ljZi_pbb��
� \�� hij_^_e_gb_� i_j_^Zlhqguo� qbk_e� jme_\h]h� f_oZgbafZ�� jme_\h]h�
ijb\h^Z�b�jme_\h]h�mijZ\e_gby�ih�nhjfmeZf����������b������
� <� bkke_^h\Zgb_� dbg_fZlbq_kdhc� \aZbfhk\yab� jme_\h]h� ijb\h^Z� b� gZ�
ijZ\eyxs_]h�mkljhckl\Z�ih^\_kdb�\oh^bl��
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�� hij_^_e_gb_�m]eZ�ih\hjhlZ�dhe_kZ�ijb�ijZ\bevghf�iheh`_gbb�rZj�
gbjZ� I�ijZ\hc�[hdh\hc�ly]b��fZylgbdh\uc�juqZ]�\�gb`g_f�iheh`_�
gbb��ijb�baf_g_gbb�ijh]b[Z�mijm]h]h�we_f_glZ�ih^\_kdb��

�� lh�`_��gh�ijb�g_ijZ\bevghf�iheh`_gbb�rZjgbjZ�I��
�

�

���F_lh^bq_kdb_�mdZaZgby�
�����IeZgbjh\Zgb_�wdki_jbf_glZ�

� I_j_^� gZqZehf� ijh\_^_gby� bkke_^h\Zgbc� klm^_glu� khklZ\eyxl� ieZg�
wdki_jbf_glZ��\�dhlhjhf�^he`gu�[ulv�hljZ`_gu�ke_^mxsb_�\hijhku��
� Z��p_ev�wdki_jbf_glZ��
� [��dZdb_�iZjZf_lju�^he`gu�baf_jylvky�ijb�bkke_^h\Zgbyo��
� \�� dhebq_kl\h� baf_j_gbc� h^gh]h� iZjZf_ljZ� �bgl_j\Zeu� baf_jy_fh]h�
iZjZf_ljZ���
� ]�� dhebq_kl\h�ih\lhj_gbc�baf_j_gbc� h^gh]h�iZjZf_ljZ��f_lh^bdZ� h[�
jZ[hldb�j_amevlZlh\�baf_j_gbc��
� ^��nhjfZ�lZ[ebpu�^ey�nbdkbjh\Zgby�j_amevlZlh\�baf_j_gbc��
� _��khklhygb_�kl_g^Z�ijb�baf_j_gbyo��
� �����:gZeba�j_amevlZlh\�baf_j_gbc�

� Ih�j_amevlZlZf�wdki_jbf_glZevguo�b�jZkqzlguo�^Zgguo�^he`gu�[ulv�
ihkljh_gu�oZjZdl_jbklbdb� �]jZnbdb��baf_jy_fuo�iZjZf_ljh\�b�k^_eZg�ZgZ�
eba�j_amevlZlh\�bkke_^h\Zgbc��\�dhlhjhf�djZldh�hljZ`Zxlky�ke_^mxsb_�\h�
ijhku��
� Z��oZjZdl_j�baf_g_gby�i_j_^Zlhqguo�qbk_e�jme_\h]h�mijZ\e_gby��

[��dZdhfm� l_hj_lbq_kdhfm� Z\lhfh[bex�gZb[he__�[ebadh�ih^oh^bl�jm�
e_\Zy�ljZi_pby�kl_g^Z��

\��dZdh_�\ebygb_�hdZau\Z_l�g_ijZ\bevgZy�j_]mebjh\dZ�jme_\hc�ljZi_�
pbb�gZ�khhlghr_gb_�m]eh\�ih\hjhlZ�dhezk��

]��qlh�ijhbkoh^bl�ijb�g_kh]eZkh\Zgghklb�dbg_fZlbd�jme_\h]h�ijb\h^Z�
b�gZijZ\eyxs_]h�mkljhckl\Z�ih^\_kdb��

�

���Kh^_j`Zgb_�hlqzlZ�
� �

���������������P_ev�jZ[hlu��
��������������HibkZgb_�b�ko_fZ�kl_g^Z��
��������������IeZg�wdki_jbf_glZ��
��������������Wdki_jbf_glZevgu_�b�jZkqzlgu_�^Zggu_��
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�������������� OZjZdl_jbklbdb� i_j_^Zlhqguo� � qbk_e�� � khhlghr_gby� � m]eh\��
ih\hjhlZ�mijZ\ey_fuo�dhezk�ijb�ih\hjhlZo�\ijZ\h�b�\e_\h��
���������������:gZeba�ihemq_gguo�j_amevlZlh\��
������������Ebl_jZlmjZ��>���k������±����@��>���k����±�������±���@��>���k�����@���

�

�

EZ[hjZlhjgZy�jZ[hlZ����

BKKE?>H<:GB?�J:;HQBO�IJHP?KKH<�=B>J:<EBQ?KDH=H�

MKBEBL?EY�JME?<H=H�MIJ:<E?GBY�
�

� P_ev� jZ[hlu� ±� wdki_jbf_glZevgh_� bkke_^h\Zgb_� jZ[hqbo� ijhp_kkh\�

]b^jZ\ebq_kdh]h�mkbebl_ey�jme_\h]h�mijZ\e_gby�b�_]h�klZlbq_kdhc�oZjZdl_�

jbklbdb��

��� H[sb_�iheh`_gby�
Mkbebl_eb�ijbf_gyxlky� k�p_evx�h[e_]q_gby�mijZ\e_gby� Z\lhfh[be_f�b�

ih\ur_gby�[_ahiZkghklb�^\b`_gby� Z\lhfh[bey��<�h[s_f� kemqZ_� ]b^jZ\eb�
q_kdbc� mkbebl_ev� khklhbl� ba� jZkij_^_ebl_ey� b� kbeh\h]h� pbebg^jZ�� kh_^b�
gzgguo�ljm[hijh\h^Zfb�k�fZkeyguf�gZkhkhf�\ukhdh]h�^Z\e_gby���

Mkbebl_ev�^he`_g�h[eZ^Zlv�dbg_fZlbq_kdbf�b�kbeh\uf�ke_^ysbfb�^_c�
kl\byfb��Ijb�g_bkijZ\ghf�mkbebl_e_� Z\lhfh[bev�^he`_g� khojZgylv�mijZ\�
ey_fhklv��

�

����� Hkgh\u�dhgkljmdpbb�jme_\h]h�f_oZgbafZ�ABE�b�DZf:A�

Jme_\hc�f_oZgbaf��jbk�����khklhbl�ba�ljzo�hkgh\guo�qZkl_c��kh[kl\_g�
gh]h�f_oZgbafZ��jZkij_^_ebl_ey�b�pbebg^jZ�]b^jhmkbebl_ey��

��>_lZeb�jme_\h]h�f_oZgbafZ�jZkiheh`_gu�\�dZjl_j_����dhlhjuc�h^gh�
\j_f_ggh�y\ey_lky�pbebg^jhf�]b^jhmkbebl_ey��<�dZjl_j_�gZoh^ylky�ihjr_gv�
��b�am[qZluc�k_dlhj�����GZ�gb`g_c�ih\_joghklb�ihjrgy�gZj_aZgu�am[vy��h[�
jZamxsb_� am[qZlmx� j_cdm�� Am[vy� j_cdb� gZoh^ylky� \� aZp_ie_gbb� k� am[vyfb�
am[qZlh]h� k_dlhjZ��GZ� \Zem� jme_\hc� khrdb� mklZgh\e_gZ� khrdZ� ���� dhlhjZy�
ijh^hevghc�jme_\hc�ly]hc����kh_^bg_gZ�k�ih\hjhlghc�pZinhc����dhe_kZ�����

JZkij_^_ebl_ev�mkbebl_ey�khklhbl�ba�dhjimkZ�����ahehlgbdZ�����^\_gZ�
^pZlb�iemg`_jh\����ijhf_`mlhqghc����b�\_jog_c����djur_d��<�dhjimk_�h^gh�
p_gljZevgh_�hl\_jklb_�b�r_klv�hl\_jklbc�f_gvr_]h�^bZf_ljZ��jZkiheh`_g�
guo�\hdjm]�p_gljZevgh]h��<�p_gljZevgh_�hl\_jklb_�\klZ\e_g�ahehlgbd��dhlh�
juc� aZdj_iezg� gZ� \bgl_� jme_\h]h� f_oZgbafZ� ^\mfy� [hevrbfb� dhevpZfb�
mihjguo�rZjbdh\uo� ih^rbigbdh\� ���>ebgZ� ahehlgbdZ� [hevr_� ^ebgu� p_g�
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ljZevgh]h� hl\_jklby� \� dhjimk_� jZkij_^_ebl_ey� gZ� ]em[bgm� \ulhq_d� /�� k^_�
eZgguo�gZ�lhjp_\uo�ih\_joghklyo�dhjimkZ��

�

�
Jbk�����IjbgpbibZevgZy�ko_fZ�jme_\h]h�f_oZgbafZ�k�]b^jhmkbebl_e_f�

�

<�hl\_jklby�f_gvr_]h�^bZf_ljZ�\klZ\e_gh�ih�^\Z�j_Zdlb\guo�iemg`_�
jZ��P_gljbjmxsb_�ijm`bgu����mklZgh\e_ggu_�f_`^m�iemg`_jZfb�k�ij_^\Z�
jbl_evguf� gZly]hf� 4i�� ijb`bfZxl� lhjpu� iemg`_jh\� d� [hevrbf� dhevpZf�
ih^rbigbdh\�b�lhjpZf�djur_d��nbdkbjmy�ahehlgbd�b�\bgl�\�kj_^g_f�iheh�
`_gbb�hlghkbl_evgh�dhjimkZ��Ijb�\jZs_gbb�jme_\h]h�dhe_kZ�\bgl� k� ahehl�
gbdhf� fh`_l� kf_sZlvky� \� hk_\hf� gZijZ\e_gbb� gZ� ]em[bgm� \ulhq_d� ����� ±������
��ff���k`bfZy�p_gljbjmxsb_�ijm`bgu��
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D� dhjimkm� jZkij_^_ebl_ey� ih^oh^yl� ^\Z� ljm[hijh\h^Z�� ljm[hijh\h^�
\ukhdh]h�^Z\e_gby�hl�gZkhkZ�d�dZgZem����b�ljm[hijh\h^�gbadh]h�^Z\e_gby�hl�
dZgZeZ���d�fZkeyghfm�[Zqdm�gZkhkZ��

<� [hevrhf� hl\_jklbb� dhjimkZ� k^_eZgu� ljb� dhevp_\u_� ijhlhqdb��GZ�
gZjm`ghc�ih\_joghklb� ahehlgbdZ� ±�^\_�dhevp_\u_�ijhlhqdb��Ijhlhqdb�\u�
iheg_gu�lZd��qlh�ijb�kj_^g_f�iheh`_gbb�ahehlgbdZ�f_`^m�bo�]j_[gyfb�bf_�
_lky�aZahj�hdheh�����ff�b�ijhlhqdb�kh_^bg_gu�f_`^m�kh[hc��

Ijb�kj_^g_f�iheh`_gbb�ahehlgbdZ�b�jZ[hlZxs_f�gZkhk_�fZkeh�hl�gZ�
khkZ�ihklmiZ_l�d�jZkij_^_ebl_ex�\�ihehklv�<��q_j_a�aZahju�f_`^m�]j_[gyfb�
i_j_l_dZ_l�\�[hdh\u_�ijhlhqdb��ba�gbo�\�dZdZe���b�^Ze__�\�[Zqhd�gZkhkZ��FZk�
eh�pbjdmebjm_l�ih�aZfdgmlhc�fZ]bkljZeb�ijZdlbq_kdb�[_a�khijhlb\e_gby�b�
ihwlhfm�^Z\e_gb_�`b^dhklb�\�fZ]bkljZeb�b�\�ihehklb�<�g_agZqbl_evgh_��

<�dhjimk_�jZkij_^_ebl_ey�bf__lky�rZjbdh\uc�deZiZg����kh_^bgyxsbc�
ijb� g_jZ[hlZxs_f� gZkhk_� fZ]bkljZeb� \ukhdh]h� ^Z\e_gby� b� keb\Z��DeZiZg�
h[_ki_qb\Z_l�ijb�g_bkijZ\ghf�gZkhk_�jZ[hlm�jme_\h]h�f_oZgbafZ�k�mkbebl_�
e_f�dZd�h[uqgh]h�jme_\h]h�f_oZgbafZ�[_a�]b^jhmkbebl_ey��

�

����� JZ[hqb_�ijhp_kku�ijb�ih\hjhl_�dhezk�[_a�\dexq_gby�mkbebl_ey�

Ijb� ih\hjhl_� kh� klhjhgu� mijZ\ey_fuo� dhezk� gZ� ihjr_gv� ^_ckl\m_l�
kbeZ�khijhlb\e_gby�)��ijhihjpbhgZevgZy�fhf_glm�Fk�khijhlb\e_gby�dhezk�
ih\hjhlm�� Ijb� \jZs_gbb� jme_\h]h� dhe_kZ� \bgl� jme_\h]h� f_oZgbafZ� q_j_a�
rZjbdh\mx� ]Zcdm� ��klj_fblky�k^\bgmlv�ihjr_gv�\�hk_\hf�gZijZ\e_gbb�kb�
ehc�4\��ijhihjpbhgZevghc�kbe_�J\�\h^bl_ey�gZ�jme_\hf�dhe_k_��Kh�klhjhgu�
ihjrgy�gZ�\bgl�^_ckl\m_l�j_Zdpby��jZ\gZy�kbe_�4\��dhlhjZy�klj_fblky�k^\b�
gmlv�\bgl�\�ijhlb\hiheh`gmx�klhjhgm��

Ijb�g_[hevrhf�fhf_gl_�Fk�khijhlb\e_gby�dhezk�ih\hjhlm��dh]^Z�kbeZ�
khijhlb\e_gby�)�ihjrgy�f_gvr_�kbeu�4i�ij_^\Zjbl_evgh]h�k`Zlby�p_gljb�
jmxsbo�ijm`bg��\bgl�hklZzlky�g_ih^\b`guf�\�hk_\hf�gZijZ\e_gbb��ahehl�
gbd�gZoh^blky�\�kj_^g_f�iheh`_gbb��Z�ihjr_gv�^\b]Z_lky��ih\hjZqb\Zy�dh�
ezkZ�aZ�kqzl�fmkdmevghc�kbeu�\h^bl_ey��Mkbebl_ev�g_�\dexqZ_lky��

�

����� JZ[hqb_�ijhp_kku�ijb�ih\hjhl_�dhezk�k�mkbebl_e_f�

?keb�khijhlb\e_gb_�dhezk�ih\hjhlm�\hajZklZ_l�gZklhevdh��qlh�kbeZ�)�
khijhlb\e_gby� ihjrgy� [m^_l� [hevr_� hk_\hc� kbeu�4i� p_gljbjmxsbo� ijm�
`bg��\bgl�k�ahehlgbdhf�ih^�^_ckl\b_f�j_Zdpbb�kh�klhjhgu�ihjrgy�k^\b]Z_l�
ky�ba�kj_^g_]h�iheh`_gby�gZ�]em[bgm�/�\ulhqdb�\�lhjp_�dhjimkZ�jZkij_^_eb�
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l_ey�� Ijb� k^\b]_� \bglZ� \� ex[mx� klhjhgm� p_gljbjmxsb_� ijm`bgu� [m^ml�
klj_fblvky�\_jgmlv�_]h�\�kj_^g__�iheh`_gb_��

K^\b]�ahehlgbdZ�jZat_^bgy_l�fZ]bkljZeb�\ukhdh]h�b�gbadh]h�^Z\e_gby��
FZkeh�hl�gZkhkZ�ihklmiZ_l�\�kj_^gxx�ihehklv�<�jZkij_^_ebl_ey�b�ih�dZgZem�
���beb�����\�aZ\bkbfhklb�hl�gZijZ\e_gby�ih\hjhlZ��\�ihehklv�pbebg^jZ��Ih^�
^Z\e_gb_f�`b^dhklb�ihjr_gv�gZqbgZ_l� k^\b]Zlvky��ih\hjZqb\Zy�dhezkZ��Ba�
ijhlb\hiheh`ghc�ihehklb�pbebg^jZ�fZkeh�\u^Z\eb\Z_lky�q_j_a�ijhlhqdb�\�
ahehlgbd_�b�dhjimk_�\�fZ]bkljZev�gbadh]h�^Z\e_gby��kf��jbk����Z���

H^gh\j_f_ggh�`b^dhklv�\�ihehklb�<�[m^_l�^Z\blv�gZ� lhjpu�iemg`_�
jh\�� KbeZ� ^Z\e_gby�`b^dhklb�4jw� k� h^gh]h� jy^Z� iemg`_jh\� i_j_^Zzlky� gZ�
djurdm�jZkij_^_ebl_ey��Z�kh�\lhjh]h�jy^Z�±�gZ�mihjguc�ih^rbigbd�b�\bgl�
jme_\h]h�f_oZgbafZ��GZijZ\e_gb_�kbeu�4jw��i_j_^Z\Z_fhc�gZ�\bgl��kh\iZ^Z_l�
k�gZijZ\e_gb_f�kbeu�ijm`bg��

>Z\e_gb_�fZkeZ� \� jZ[hq_c� ihehklb� pbebg^jZ� aZ\bkbl� hl� kbeu� khijh�
lb\e_gby�)�b��ke_^h\Zl_evgh��hl�fhf_glZ�khijhlb\e_gby�dhezk�ih\hjhlm��DZ�
`^hc�\_ebqbg_�fhf_glZ�khijhlb\e_gby�dhezk�ih\hjhlm�khhl\_lkl\m_l�hij_�
^_ezggh_�^Z\e_gb_�\�jZ[hq_c�ihehklb�pbebg^jZ�b�ihehklb�<��FZdkbfZevgh_�
^Z\e_gb_�fZkeZ�aZ\bkbl�hl�dhgkljmdpbb�b�l_ogbq_kdh]h�khklhygby�fZkeygh]h�
gZkhkZ��

�

����� Ke_^ys__�^_ckl\b_�mkbebl_ey�

Kbeh\h_� ke_^ys__� ^_ckl\b_� mkbebl_ey�� \ujZ`Zxs__ky� \� m\_ebq_gbb�
mkbeby�\h^bl_ey�gZ�jme_\hf�dhe_k_�ijb�m\_ebq_gbb�fhf_glZ�khijhlb\e_gby�
dhezk�ih\hjhlm�ijb�jZ[hlZxs_f�mkbebl_e_��^hklb]Z_lky�aZ�kqzl�j_Zdlb\guo�
we_f_glh\� �iemg`_jh\���K� m\_ebq_gb_f�fhf_glZ� khijhlb\e_gby� m\_ebqb\Z�
_lky�^Z\e_gb_�fZkeZ�\�ihehklb�<�b�khhl\_lkl\_ggh�\hajZklZ_l�j_Zdlb\gZy�kb�
eZ�4jw�gZ�\bgl��<h^bl_ev�^he`_g�m\_ebqb\Zlv�mkbeb_�gZ�jme_\hf�dhe_k_��qlh�
[u�m^_j`Zlv�\bgl�k�ahehlgbdhf�\�k^\bgmlhf�iheh`_gbb��

Dbg_fZlbq_kdh_� ke_^ys__� ^_ckl\b_� \ujZ`Z_lky� \�ij_djZs_gbb�ih\h�
jhlZ�mijZ\ey_fuo�dhezk�ijb�hklZgh\d_�\jZs_gby�jme_\h]h�dhe_kZ��Wlh�^hk�
lb]Z_lky�ke_^mxsbf�h[jZahf��ijb�hklZgh\d_�\jZs_gby�jme_\h]h�dhe_kZ�ihj�
r_gv�ijh^he`Z_l�^\b]Zlvky�\f_kl_�k�\bglhf��ahehlgbd�kf_sZ_lky�d�kj_^g_fm�
iheh`_gbx��Ihjr_gv�ij_djZlbl� ^\b`_gb_�ijb� hldjulbb� ahehlgbdhf�s_eb�
^ey�ijhoh^Z�fZkeZ� ba�fZ]bkljZeb� \ukhdh]h� ^Z\e_gby� \�fZ]bkljZev�gbadh]h�
^Z\e_gby��JZaf_j�s_eb�[m^_l� lZdbf��ijb� dhlhjhf� \�jZ[hq_c�ihehklb�[m^_l�
ih^^_j`b\Zlvky�^Z\e_gb_�fZkeZ��^hklZlhqgh_�^ey�m^_j`Zgby�dhezk�\�ih\zj�
gmlhf�khklhygbb��
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H[jZlgZy� dbg_fZlbq_kdZy� k\yav� \ujZ`Z_lky� \� \dexq_gbb� \� ^_ckl\b_�
mkbebl_ey�ijb�j_adhf�ih\hjhl_�mijZ\ey_fuo�dhezk��\ua\Zgghf�^_ckl\b_f�gZ�
dhe_kh�kbe�kh�klhjhgu�^hjh]b� �gZijbf_j��ijb�j_adhf�gZ_a^_�gZ�g_jh\ghklv��
ijb�j_adhf�ih\j_`^_gbb�rbgu�gZ�mijZ\ey_fhf�dhe_k_���Ijb�j_adhf�ih\hjh�
l_� dhe_kZ� _]h� ^\b`_gb_� q_j_a� ^_lZeb� jme_\h]h� ijb\h^Z� k^\b]Z_l� ihjr_gv��
<bgl�m^_j`b\Z_lky�hl�\jZs_gby�\h^bl_e_f�q_j_a�jme_\h_�dhe_kh��gh�kf_sZ�
_lky�\�k\hzf�gZijZ\e_gbb�\f_kl_�k�ihjrg_f��Ahehlgbd�kh_^bgbl�fZ]bkljZev�
\ukhdh]h� ^Z\e_gby� k� lhc�ihehklvx�pbebg^jZ�� \� klhjhgm� dhlhjhc� ^\b]Z_lky�
ihjr_gv��>Z\e_gb_�fZkeZ�hklZgh\bl�^\b`_gb_�ihjrgy�b�ih\hjhl�dhe_kZ�����

�

����� KlZlbq_kdZy� oZjZdl_jbklbdZ� jme_\h]h� mijZ\e_gby� k� ]b^jhmkb�

ebl_e_f�

KlZlbq_kdZy� oZjZdl_jbklbdZ� jme_\h]h� mijZ\e_gby� k� ]b^jhmkbebl_e_f�
�jbk�����\ujZ`Z_l�aZ\bkbfhklv�mkbeby�\h^bl_ey�J\�gZ�jme_\hf�dhe_k_�hl�fh�
f_glZ�khijhlb\e_gby�Fk�dhezk�ih\hjhlm��

MqZklhd�H:��oZjZdl_jbamxsbc�ih\hjhl�dhezk�ijb�g_agZqbl_evghf�fh�
f_gl_�khijhlb\e_gby��)���4i���hibku\Z_lky�aZ\bkbfhklvx�
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]^_���� j�d5 ����jZ^bmk�jme_\h]h�dhe_kZ��

j�m8 ��b�� j�mK �±�i_j_^Zlhqgh_�qbkeh�b�d�i�^��jme_\h]h�mijZ\e_gby��

� >Z\e_gb_�fZkeZ�j�\�ljm[hijh\h^Zo�b�pbebg^j_�g_agZqbl_evgh_��Hgh�aZ�
\bkbl�hl�khijhlb\e_gby�ljm[hijh\h^h\�b�jZkij_^_ebl_ey�i_j_l_dZgbx�fZkeZ�
hl�gZkhkZ�d�[Zqdm��<�lhqd_�:�fhf_gl�khijhlb\e_gby�dhezk�ih\hjhlm�[hevr_�
fhf_glZ�F*d��kha^Z\Z_fh]h�\h^bl_e_f�gZ�ih\hjhlghc�pZin_��kbeZ�khijhlb\�
e_gby�ihjrgy�[hevr_�kbeu�ijm`bgu��)!4i��b�\dexqZ_lky�mkbebl_ev��
� MqZklhd�:;�oZjZdl_jbam_l�jZ[hlm�mkbebl_ey� \� kbeh\hf� ke_^ys_f�j_�
`bf_�� mkbeb_� \h^bl_ey� ijb� jZ[hlZxs_f� mkbebl_e_� \hajZklZ_l� ijhihjpbh�
gZevgh�fhf_glm�khijhlb\e_gby�dhezk��<�wlhf�`_�bgl_j\Ze_�\�^Z\e_gb_�fZkeZ�
\�jZ[hq_c�ihehklb�pbebg^jZ��kf��jbk����ebgby����\hajZklZ_l�ijhihjpbhgZevgh�
m\_ebq_gbx�fhf_glZ�khijhlb\e_gby��
� MqZklhd�:;�hibku\Z_lky�aZ\bkbfhklvx�
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ljbjmxsbo�ijm`bg�ijb�\dexq_gbb�mkbebl_ey�� j�w3 �±�mkbeb_�\h^bl_ey�gZ�jm�

e_\hf� dhe_k_��g_h[oh^bfh_�^ey�ij_h^he_gby� kbeu�^Z\e_gby�fZkeZ�gZ�j_Zd�
lb\gu_� iemg`_ju�� j�w) � ±� iehsZ^v� j_Zdlb\guo� iemg`_jh\�� W� ±�rZ]� \bglZ��

j�d5
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±
�jZ^bmk�jme_\h]h�dhe_kZ��j�±�^Z\e_gb_�fZkeZ�\�jZ[hq_c�ihehklb�pbebg�

^jZ��
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Jbk�����KlZlbq_kdZy�oZjZdl_jbklbdZ�jme_\h]h�

mijZ\e_gby�k�]b^jhmkbebl_e_f�

�

� <lhjh_� keZ]Z_fh_� aZ\bkbfhklb� ���� oZjZdl_jbam_l� kbeh\h_� ke_^ys__�
^_ckl\b_�mkbebl_ey��?keb�mkbebl_ev�g_�h[eZ^Z_l�kbeh\uf�ke_^ysbf�^_ckl�
\b_f��lh�mqZklhd�:;�[m^_l�]hjbahglZevguf��
� <�lhqd_�=�fZkeyguc�gZkhk�kha^Zzl�fZdkbfZevgh_�^Z\e_gb_��Mkbebl_ev�
kha^Zzl�fZdkbfZevguc�fhf_gl�gZ�ih\hjhlghc�pZin_��dhlhjuc�\f_kl_� k�fh�
f_glhf�F*d��kha^Z\Z_fuf�\h^bl_e_f�gZ�pZin_��ij_h^he_\Z_l�jZkqzlguc�fh�
f_gl�khijhlb\e_gby�Fj��

� >Zevg_cr__�ijbjZs_gb_�fhf_glZ�khijhlb\e_gby�dhezk��mqZklhd�K��[m�
^_l�ij_h^he_\Zlvky�lhevdh�aZ�kqzl�kbeu�\h^bl_ey��Ihwlhfm�mqZklhd�;<�ijh�
oh^bl�iZjZee_evgh�mqZkldm�H:��Z�oZjZdl_jbklbdZ�=>�baf_g_gby�^Z\e_gby�\�
jZ[hq_c�ihehklb�pbebg^jZ�ijhoh^bl�]hjbahglZevgh��fZdkbfZevgh_�^Z\e_gb_�
jPD[��kha^Z\Z_fh_�gZkhkhf���
�

��� Mq_[gh�bkke_^h\Zl_evkdbc�kl_g^�
����� Mkljhckl\h�kl_g^Z�

IjbgpbibZevgZy� ko_fZ� kl_g^Z� ihdZaZgZ� gZ� jbk�� ���FZkeyguc� gZkhk� ��
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jme_\h]h�mijZ\e_gby��ijb\h^blky�\�^_ckl\b_�we_dljh^\b]Zl_e_f�����FZkeh�hl�
gZkhkZ�ih�ljm[hijh\h^m���\ukhdh]h�^Z\e_gby�ihklmiZ_l�d�jZkij_^_ebl_ex���
mkbebl_ey��Ih�ljm[hijh\h^m���gbadh]h�^Z\e_gby�fZkeh�\ha\jZsZ_lky�\�[Zqhd�
��gZkhkZ��Mkbeb_�d�jme_\hfm�dhe_km���ijbdeZ^u\Z_lky�q_j_a�^bgZfhf_ljbq_�
kdbc�juqZ]����Khijhlb\e_gb_�khrdb���ih\hjhlm�\�h[_�klhjhgu�kha^Zzlky�]b^�
jhlhjfhahf��khklhysbf�ba�pbebg^jZ����^\moklhjhgg_]h�^_ckl\by�b�^jhkk_ey�
����dhlhjuc�kh_^bgy_l�f_`^m�kh[hc�ihehklb�pbebg^jZ�q_j_a�ljm[hijh\h^u�
����D� wlbf�`_� ljm[hijh\h^Zf� q_j_a� h[jZlgu_� deZiZgu� ��� ih^kh_^bgzg� aZ�
eb\ghc�[Zqhd�����>Z\e_gb_�fZkeZ�\�ljm[hijh\h^_���b�\�jZ[hq_c�ihehklb�pb�
ebg^jZ�mkbebl_ey�baf_jy_lky�fZghf_ljhf����
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Fhf_gl� khijhlb\e_gby� ih\hjhlm� mijZ\ey_fh]h� dhe_kZ� hij_^_ey_lky�
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]^_�0d���fhf_gl�khijhlb\e_gby�ih\hjhlm�h^gh]h�dhe_kZ��d]k
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ϕ�����dhwnnbpb_gl�lj_gby�dhe_kZ�k�^hjh]hc��
*d����ihegZy�gZ]jmadZ�gZ�dhe_kh��
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$� � �� � dhwnnbpb_gl�� aZ\bkysbc� hl� dhgkljmdpbb� rbgu� �^ey� h[uqguo� rbg����������������
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��� Ihjy^hd�\uiheg_gby�jZ[hlu�

Ih�j_amevlZlZf�wdki_jbf_glZevgh]h�bkke_^h\Zgby�^he`gZ�[ulv�ihkljh_gZ�
klZlbq_kdZy�oZjZdl_jbklbdZ�jme_\h]h�mijZ\e_gby�k�]b^jhmkbebl_e_f��l_hj_�
lbq_kdbc�oZjZdl_j�dhlhjhc�ihdZaZg�gZ�jbk�����

JZ[hlm�j_dhf_g^m_lky�\uihegylv�\�ke_^mxs_c�ihke_^h\Zl_evghklb��
MklZgh\blv�khrdm�\�kj_^g__�iheh`_gb_��<dexqblv�gZkhk�]b^jhmkbebl_ey��

Jmqdhc�^jhkk_ey�mklZgh\blv�fbgbfZevgh_�khijhlb\e_gb_�]b^jhlhjfhaZ�b�aZ�
f_jblv�^Z\e_gb_�\�]b^jhkbkl_f_�ih�fZghf_ljm����

Baf_gyy�gZ]jmadm�gZ�mijZ\ey_fhf�dhe_k_��hij_^_eblv��ijb�dZdhf�mkbebb�
gZ�jme_\hf�dhe_k_�b�fhf_gl_�khijhlb\e_gby�gZ�\Zem�khrdb�\dexqZ_lky�\�jZ�
[hlm� mkbebl_ev� �ih\urZ_lky� ^Z\e_gb_�fZkeZ��� AZ^Z\Zy� klmi_gqZlh�gZ]jmadm�
gZ�mijZ\ey_fhf�dhe_k_��k�ihfhsvx�ig_\fZlbdb���baf_jylv�khhl\_lkl\mxsb_�
_fm�mkbeby�gZ�jme_\hf�dhe_k_�b�^Z\e_gb_�fZkeZ�\�jZ[hq_c�ihehklb�pbebg^jZ�
mkbebl_ey��

Klm^_gl�^he`_g�kZfhklhyl_evgh�hij_^_eblv�dhebq_kl\h�aZf_jh\��g_h[oh�
^bfuo� ^ey� ihkljh_gby� klZlbq_kdhc� oZjZdl_jbklbdb�� Z� lZd`_� jZajZ[hlZlv�
nhjfm�lZ[ebpu�^ey�aZiheg_gby�j_amevlZlh\�baf_j_gbc��
�

��� Kh^_j`Zgb_�hlqzlZ�
������

���P_ev�jZ[hlu��
���Ko_fZ�kbe��^_ckl\mxsbo�gZ�j_Zdlb\gu_�iemg`_ju��\bgl�jme_\h]h�
f_oZgbafZ�b�ihjr_gv��
���Ko_fZ�b�hibkZgb_�kl_g^Z��
���Ihjy^hd�ijh\_^_gby�jZ[hlu��
���LZ[ebpZ�k�wdki_jbf_glZevgufb�^Zggufb��
���Wdki_jbf_glZevgZy�klZlbq_kdZy�oZjZdl_jbklbdZ�jme_\h]h�mijZ\e_�
gby��
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P_ev�jZ[hlu�±�bkke_^h\Zgb_�hp_ghqguo�iZjZf_ljh\�mijm]hc�oZjZdl_�

jbklbdb�ih^\_kdb��

�

��� H[sb_�iheh`_gby�
�

�����IeZ\ghklv�oh^Z�Z\lhfh[bey�

Ijb�^\b`_gbb�Z\lhfh[bey�ih�g_jh\ghc�^hjh]_�_]h�dmah\�b�dhezkZ�kh\_j�
rZxl� dhe_[Zgby�� Wlb� dhe_[Zgby� \ebyxl� gZ� wdkiemZlZpbhggh�l_ogbq_kdb_�
dZq_kl\Z�Z\lhfh[bey��\�i_j\mx�hq_j_^v�gZ�ieZ\ghklv�oh^Z��ly]h\u_�dZq_kl\Z��
mklhcqb\hklv��mijZ\ey_fhklv�b�^he]h\_qghklv��

>ey�i_j_^Zqb�gZ�jZfm�beb�dmah\�kbe��^_ckl\mxsbo�gZ�dhezkZ��^ey�kfy]q_�
gby� ^bgZfbq_kdbo� gZ]jmahd� b� ijb^Zgby� dhe_[Zgbyf� `_eZ_fh]h� oZjZdl_jZ�
kem`bl� ih^\_kdZ�� ij_^klZ\eyxsZy� kh[hc� kh\hdmighklv� ^_lZe_c�� k\yau\Zx�
sbo�dhezkZ�b�jZfm� �beb�dmah\��Z\lhfh[bey��<�khklZ\�ih^\_kdb�\oh^yl�mijm�
]h_��gZijZ\eyxs__�b�]Zkys__�mkljhckl\Z��Djhf_�lh]h��\�ih^\_kd_�fh]ml�[ulv�
klZ[bebaZlhju�ihi_j_qghc�mklhcqb\hklb�b�[mn_ju��h]jZgbqb\Zxsb_�ijh]b�
[u�ih^\_kdb�\\_jo�b�\gba��

Mijm]h_�mkljhckl\h�i_j_^Zzl�\_jlbdZevgu_�gZ]jmadb��^_ckl\mxsb_�f_`�
^m�dhezkZfb�b�jZfhc� �dmah\hf���mf_gvrZ_l�^_ckl\b_�\_jlbdZevguo�^bgZfb�
q_kdbo� gZ]jmahd� b� h[_ki_qb\Z_l� aZ^Zggu_� dhe_[Zgby� dmah\Z� hlghkbl_evgh�
dhezk��

<� l_hjbb� ih^\_kdb� mklZgh\e_gu� ke_^mxsb_� g_h[oh^bfu_� mkeh\by�� ijb�
dhlhjuo�g_kfhljy�gZ�dhe_[Zgby�Z\lhfh[bey�_]h�ieZ\ghklv�oh^Z�[m^_l�hklZ�
\Zlvky�m^h\e_l\hjyxs_c��

Z��Gbadb_�kh[kl\_ggu_�qZklhlu�dhe_[Zgbc�ih^\_kdb�^he`gu�[ulv�fZeu�
fb��Ijb�ohjhr_f� dZq_kl\_�ih^\_kdb�bo� agZq_gby� khklZ\eyxl�^ey�e_]dh\uo�
Z\lhfh[be_c� �«����� =p�� Z� ^ey� Z\lh[mkh\� b� ]jmah\uo� Z\lhfh[be_c�
����«���=p��

Gbadb_�kh[kl\_ggu_�qZklhlu�Q�dhe_[Zgbc�aZ\bkyl�hl�klZlbq_kdh]h�ijh]b[Z�
ih^\_kdb�b�rbg�
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]^_�J�±�mkdhj_gb_�k\h[h^gh]h�iZ^_gby���
IF�±�kmffZjguc�wnn_dlb\guc�klZlbq_kdbc�ijh]b[�ih^\_kdb�Iw�b�rbg�Ir��
� [��AZlmoZgb_�dhe_[Zgbc�^he`gh�[ulv�lZdbf��qlh[u�aZ�h^bg�i_jbh^�k\h�
[h^guo�dhe_[Zgbc�dmah\Z�bo�jZafZo�mf_gvrZeky�\��«��jZa��F_gvrbc�jZafZo�
aZlmoZgby� dhe_[Zgbc� fh`_l� ijb\_klb� d� jZkdZqb\Zgbx� dmah\Z�� Ijb� [he__�
kbevghf�aZlmoZgbb�dhe_[Zgbc�m\_ebqb\Zxlky�^bgZfbq_kdb_�gZ]jmadb��i_j_�
^Z\Z_fu_�jZf_��dmah\m��q_j_a�ZfhjlbaZlhj��
�

����� Mijm]Zy�oZjZdl_jbklbdZ�ih^\_kdb�

Mijm]h_� mkljhckl\h� ih^\_kdb� hp_gb\Z_lky� mijm]hc� oZjZdl_jbklbdhc��
ij_^klZ\eyxs_c�kh[hc�aZ\bkbfhklv�^_nhjfZpbb� �ijh]b[Z��ih^\_kdb�hl�\_j�
lbdZevghc�gZ]jmadb�=�gZ�dhe_kh��AZ�ijh]b[�ih^\_kdb�ijbgbfZ_lky�i_j_f_s_�
gb_�p_gljZ�dhe_kZ�hlghkbl_evgh�jZfu�beb�dmah\Z�Z\lhfh[bey��AZ�\_jlbdZev�
gmx�gZ]jmadm�ijbgbfZ_lky�kbeZ�^_ckl\by�ih^j_kkhj_gguo�qZkl_c�Z\lhfh[b�
ey��ijboh^ysZyky�gZ�h^gh�dhe_kh�b�^_ckl\mxsZy�\�kj_^g_c�iehkdhklb�dhe_kZ��
Mijm]Zy�oZjZdl_jbklbdZ�ih^\_kdb�fh`_l�[ulv�ebg_cghc�b�g_ebg_cghc��Ijb�
f_jguc�\b^�mijm]hc�oZjZdl_jbklbdb�ihdZaZg�gZ�jbk�����

Mijm]h_�mkljhckl\h�ih^\_kdb�b��ke_^h\Zl_evgh��mijm]Zy�oZjZdl_jbklb�
dZ�hp_gb\Zxlky� ke_^mxsbfb�iZjZf_ljZfb�� klZlbq_kdbf� wnn_dlb\guf�ijh�
]b[hf�ih^\_kdb�Iw��`zkldhklvx�ih^\_kdb�Ki��^bgZfbq_kdbf�oh^hf��ijh]b[hf��
\\_jo�I^�\��^bgZfbq_kdbf�oh^hf�\gba�I^�g��dhwnnbpb_glhf�^bgZfbqghklb�D^�b�
kbehc�lj_gby�ih^\_kdb�)��

Wnn_dlb\guc�klZlbq_kdbc�ijh]b[�Iw�ih^\_kdb�y\ey_lky�hkgh\guf�hp_�
ghqguf�iZjZf_ljhf�ieZ\ghklb�oh^Z�Z\lhfh[bey��kf��nhjfmem�������Hg�hij_�
^_ey_lky� dZkZl_evghc�� ijh\_^zgghc� d� lhqd_� mijm]hc� oZjZdl_jbklbdb�� khhl�
\_lkl\mxs_c�bkke_^m_fhc�klZlbq_kdhc�gZ]jmad_��Wnn_dlb\guc�ijh]b[�\�aZ�
\bkbfhklb� hl� djb\bagu� mijm]hc� oZjZdl_jbklbdb� fh`_l� [ulv� [hevr_� beb�
f_gvr_�^_ckl\bl_evgh]h�ijh]b[Z�ih^\_kdb��

@zkldhklv�ih^\_kdb�jZ\gZ�lZg]_gkm�m]eZ�gZdehgZ�dZkZl_evghc�d�mijm�
]hc�oZjZdl_jbklbd_��<�h[s_f�kemqZ_�mijm]Zy�oZjZdl_jbklbdZ�g_�y\ey_lky�ijy�
fhc�ebgb_c�b�`zkldhklv�ih^\_kdb�i_j_f_ggZy��
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�>ey�ebg_cghc�mijm]hc�oZjZdl_jbklbdb�
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Dhwnnbpb_gl�^bgZfbqghklb� ^. �±�ih^\_kdb�hlghr_gb_�fZdkbfZevghc�

gZ]jmadb�=PD[��dhlhjmx�i_j_^Zzl�ih^\_kdZ�ijb�\dexq_gbb�[mn_jZ� ±�h]jZgb�
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ih^\_kdm�*i���

iPD[^ �*=. = ��

�
�

Jbk����Mijm]Zy�oZjZdl_jbklbdZ�ih^\_kdb�

�

�Ijb�fZeuo�agZq_gbyo�dhwnnbpb_glZ�D^�gZ[ex^Zxlky�qZklu_�m^Zju�\�
h]jZgbqbl_ev� oh^Z� ih^\_kdb� \\_jo�� ih^\_kdZ� ©ijh[b\Z_lkyª��Ijb� kebrdhf�
[hevrbo�agZq_gbyo�dhwnnbpb_glZ�b�h]jZgbq_gghf�agZq_gbb�I^�\�ih^\_kdZ�[m�
^_l�kebrdhf�`zkldhc��
� HiZkghklv�©ijh[b\Zgbyª�ih^\_kdb�b�\_ebqbgZ�D^�k\yaZgu�k�^bgZfbq_�
kdbf�oh^hf�I^�\��Q_f�[hevr_�I^�\���l_f�e_]q_�khq_lZlv�ohjhrmx�ieZ\ghklv�oh^Z�
kh�agZqbl_evguf�D^��h^gZdh�ijb�wlhf�m\_ebqb\Z_lky�ihi_j_qguc�dj_g�dmah�
\Z��qlh�fh`_l�kgbablv�mklhcqb\hklv�Z\lhfh[bey��Ijb�[hevrhf�agZq_gbb� I^�\�
mkeh`gy_lky�dhgkljmdpby�gZijZ\eyxs_]h�mkljhckl\Z��
� >bgZfbq_kdbc�oh^�\gba� I^�\�`_eZl_evgh�bf_lv�[hevrhc��qlh[u�bkdex�
qblv� hlju\� dhezk� hl� ^hjh]b��Ijb� hlju\_� dhezk� mom^rZ_lky� mijZ\ey_fhklv��
kgb`Zxlky�ly]h\u_�b�lhjfhagu_�dZq_kl\Z��Gh�m\_ebq_gb_�^bgZfbq_kdh]h�oh�
^Z�\gba�mkeh`gy_l�dhgkljmdpbx�gZijZ\eyxs_]h�mkljhckl\Z�b�jme_\h]h�ijb�
\h^Z��mf_gvrZ_l�^hjh`guc�ijhk\_l��
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KbeZ�lj_gby�\�ih^\_kd_�)�\eby_l�gZ�aZlmoZgb_�_z�dhe_[Zgbc��>ey�ihem�
q_gby�gZ^e_`Zs_c�oZjZdl_jbklbdb�aZlmoZgby�dhe_[Zgbc�g_h[oh^bfh��qlh[u�
kbeZ� )� \� ijhp_kk_� wdkiemZlZpbb� Z\lhfh[bey� baf_gyeZkv� \� g_agZqbl_evguo�
ij_^_eZo��<� wlhf� kemqZ_� oZjZdl_j� aZlmoZgby� dhe_[Zgbc�[m^_l� hij_^_eylvky�
dhgkljmdpb_c�]Zkys_]h�mkljhckl\Z��

�

��� Mq_[gh�bkke_^h\Zl_evkdbc�kl_g^�
Kl_g^��jbk�����\uiheg_g�gZ�[Za_�i_j_^g_c�ih^\_kdb�Z\lhfh[bey�=:A����

©<he]Zª��Mijm]h_�mkljhckl\h�ih^\_kdb� khklhbl�ba�hkgh\gh]h�mijm]h]h� we_�
f_glZ� ±�ijm`bgu� ��b�^hihegbl_evgh]h� ±�j_abgh\h]h�[mn_jZ� ���GZijZ\eyx�
sbf�mkljhckl\hf�ih^\_kdb�kem`Zl�^\Z�ihi_j_qgh�jZkiheh`_gguo�juqZ]Z���b�
���g_jZ\ghc�^ebgu��Oh^�ih^\_kdb�\\_jo�h]jZgbqb\Z_lky�mihjhf� ����\uihe�
g_gguf�gZ�klhcd_�����Oh^�\gba�h]jZgbqb\Z_lky�j_abgh\uf�[mn_jhf����aZdj_�
iezgguf�gZ�\_jog_f�juqZ]_����

Ijh]b[�ih^\_kdb��i_j_f_s_gb_�klmibpu�dhe_kZ�hlghkbl_evgh�jZfu�kl_g�
^Z�� hkms_kl\ey_lky�gZ� kl_g^_� k�ihfhsvx� ]b^jZ\ebq_kdh]h�^hfdjZlZ� ���GZ�
]jmadZ��^_ckl\mxsZy�gZ�ih^\_kdm�\�kj_^g_c�iehkdhklb�dhe_kZ��hij_^_ey_lky�
fZghf_ljhf���k�mq_lhf�iehsZ^b�ihjrgy�^hfdjZlZ��Ijh]b[�ih^\_kdb�baf_jy�
_lky�ebg_cdhc����

Ih^]hlh\dZ� kl_g^Z� d� baf_j_gbyf� aZdexqZ_lky� \� jZa]jmad_� ih^\_kdb� ^h�
mihjZ�[mn_jZ�h]jZgbqbl_ey� ��oh^Z�ih^\_kdb� \�ihi_j_qbgm� ��i_j_^g_c�ih^�
\_kdb�b�jZa]jmadb�fZghf_ljZ�����

�
Jbk�����IjbgpbibZevgZy�ko_fZ�kl_g^Z�
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��� Ihjy^hd�\uiheg_gby�jZ[hlu�

����Mijm]Zy� oZjZdl_jbklbdZ�i_j_^g_c�ih^\_kdb� Z\lhfh[bey�=:A����bf__l�
\b^�� ZgZeh]bqguc� oZjZdl_jbklbd_�� ijb\_^zgghc� gZ� jbk�� ��� >ey� ihkljh_gby�
wdki_jbf_glZevghc�mijm]hc�oZjZdl_jbklbdb�ih^\_kdZ�klmi_gqZlh�gZ]jm`Z_l�
ky�b�jZa]jm`Z_lky�k�ihfhsvx�]b^jZ\ebq_kdh]h�^hfdjZlZ�^h�mihjZ�h]jZgbqb�
l_ey�ijh]b[Z�ih^\_kdb�\\_jo��Ijh]b[�ih^\_kdb�ijb�dZ`^hc�klmi_gb�gZ]jmadb�
b�jZa]jmadb�baf_jy_lky�ebg_cdhc��Ih�j_amevlZlZf�baf_j_gbc�klm^_gl�^he`_g�
ihkljhblv�ljb�oZjZdl_jbklbdb���

����Z��mijm]mx�oZjZdl_jbklbdm�ih^\_kdb�ijb�gZ]jmad_�b�jZa]jmad_���
����[��mijm]mx�oZjZdl_jbklbdm�hkgh\gh]h�mijm]h]h�we_f_glZ��ijm`bgu����
����\��mijm]mx�oZjZdl_jbklbdm�^hihegbl_evgh]h�mijm]h]h�we_f_glZ� �j_ab�

gh\h]h�[mn_jZ�����
� I_j_^�gZqZehf�wdki_jbf_glZ�klm^_gl�^he`_g�khklZ\blv�ieZg�wdki_jb�
f_glZ��\�dhlhjhf�hljZ`Zxlky�ke_^mxsb_�\hijhku��
� Z��oZjZdl_jgu_�lhqdb�mijm]hc�oZjZdl_jbklbdb��\�dhlhjuo�^he`gu�ba�
f_jylvky� gZ]jmadb� b� ijh]b[�� ^ey� ihkljh_gby� djb\hebg_cgh]h� mqZkldZ� K>�
gm`gh�bf_lv�^Zggu_�ih�����lhqdZf��
� [��nhjfZ�lZ[ebpu�^ey�j_]bkljZpbb�j_amevlZlh\�baf_j_gbc��
� \��f_lh^bdZ�hij_^_e_gby�gZ]jmahd��^_ckl\mxsbo�gZ�hkgh\ghc�b�^hihe�
gbl_evguc�mijm]b_�we_f_glu��b�khhl\_lkl\mxsbo�wlbf�gZ]jmadZf�ijh]b[h\�
�^_nhjfZpbc��mijm]bo�we_f_glh\��
�������� F_lh^bdZ�jZajZ[Zlu\Z_lky�gZ�hkgh\Zgbb� ko_fu� kbe��^_ckl\mxsbo�gZ�
we_f_glu�ih^\_kdb��ijb\_^zgghc�gZ�jbk�����Ijb�wlhf�ke_^m_l�bf_lv�\�\b^m��
qlh�gZ�mqZkld_�K>�gZ]jmadm�gZ�ih^\_kdm�\hkijbgbfZxl�^\Z�mijm]bo�we_f_g�
lZ��Mijm]b_�oZjZdl_jbklbdb�ijm`bgu�b�j_abgh\h]h�[mn_jZ�kljhylky�ih�kj_^�
g_c�ebgbb��kf��jbk�����ebgby����mijm]hc�oZjZdl_jbklbdb�ih^\_kdb���
�

��� Kh^_j`Zgb_�hlqzlZ�
���P_ev�jZ[hlu��
���Dhgkljmdpby�kl_g^Z��_]h�ko_fZ��
���IeZg�wdki_jbf_glZ��
���LZ[ebpZ�j_amevlZlh\��
���JZkqzlgZy�ko_fZ�hij_^_e_gby�gZ]jmahd�gZ�mijm]b_�we_f_glu��
���Mijm]b_�oZjZdl_jbklbdb��
Ebl_jZlmjZ��>���k������±����@��>���]e������������@��
�

�
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EZ[hjZlhjgZy�jZ[hlZ����

BKKE?>H<:GB?�J:;HQBO�IJHP?KKH<�=B>J:<EBQ?KDH=H�

IJB<H>:�LHJFHAH<�K�J?=MEYLHJHF�LHJFHAGUO�KBE�
�

� P_ev�jZ[hlu� ±�bkke_^h\Zgb_�jZ[hqbo�ijhp_kkh\� ]b^jZ\ebq_kdh]h�ijb�

\h^Z�lhjfhah\�k�j_]meylhjhf�lhjfhaguo�kbe��

�

��� H[sb_�iheh`_gby�
Wdklj_ggh_� lhjfh`_gb_� Z\lhfh[bey�^he`gh�hkms_kl\eylvky� k�fZdkb�

fZevghc�wnn_dlb\ghklvx�ijb�khojZg_gbb�mklhcqb\h]h�^\b`_gby��WlZ�aZ^ZqZ�
j_rZ_lky�j_]mebjh\Zgb_f�jZkij_^_e_gby�lhjfhaguo�kbe�ih�hkyf�Z\lhfh[bey��
AZ�©b^_Zevgh_ª�jZkij_^_e_gb_�ijbgbfZ_lky�lZdh_��ijb�dhlhjhf�gZ�\k_o�dhez�
kZo�^_ckl\mxl�fZdkbfZevgu_�lhjfhagu_�kbeu��jZ\gu_�kbeZf�kp_ie_gby�dh�
ezk�k�^hjh]hc��>Ze__�lZdb_�lhjfhagu_�kbeu�[m^ml�gZau\Zlvky�©b^_Zevgufbª��
DhezkZ�ijb�^_ckl\bb�wlbo�kbe�gZoh^ylky�gZ�]jZgb�[ehdbjh\Zgby��>\b`_gb_�
Z\lhfh[bey�kqblZ_lky�mklhcqb\uf��_keb�\k_�dhezkZ�beb�dhezkZ�i_j_^g_c�hkb�
gZoh^ylky� gZ� ]jZgb� [ehdbjh\Zgby��Dh]^Z� gZ� ]jZgb� [ehdbjh\Zgby� gZoh^ylky�
dhezkZ� aZ^g_c�hkb��^\b`_gb_� Z\lhfh[bey�g_mklhcqb\h_��KbeZ� kp_ie_gby�J3�

dhe_kZ�ijhihjpbhgZevgZ�ghjfZevghc�j_Zdpbb�=d�^hjh]b�gZ�dhe_kh�
�dϕ=ϕ =3 �

]^_�3�±�dhwnnbpb_gl�kp_ie_gby�dhe_kZ�k�^hjh]hc��
� Ijb�lhjfh`_gbb�ghjfZevgu_�j_Zdpbb�gZ�dhezkZo�baf_gyxlky��gZ�dhez�
kZo� i_j_^g_c� hkb� m\_ebqb\Zxlky�� gZ� dhezkZo� aZ^g_c� hkb� gZ� klhevdh� `_�
mf_gvrZxlky��Ihwlhfm�jZkij_^_e_gb_�lhjfhaguo�kbe�ih�hkyf�^he`gh�[ulv�
i_j_f_gguf� \� aZ\bkbfhklb� hl� \_kh\h]h� khklhygby� Z\lhfh[bey�b� ^hjh`guo�
mkeh\bc��hp_gb\Z_fuo�dhwnnbpb_glhf�kp_ie_gby�3��
� LhjfhagZy�kbeZ�LL�gZ�dhezkZo�L�c�hkb�\�h[s_f�\b^_�\ujZ`Z_lky�aZ\bkb�
fhklvx�

�LLL .S7 = �

]^_��jL�±�^Z\e_gb_�lhjfhaghc�`b^dhklb�\�dhglmj_�lhjfhah\�L�c�hkb��
DL�±�dhwnnbpb_gl�ijhihjpbhgZevghklb�L�c�hkb��
� Dhwnnbpb_gl�ijhihjpbhgZevghklb�aZ\bkbl�hl�dhgkljmdpbb�lhjfhagh]h�
f_oZgbafZ�b�jZ^bmkZ�dhezk��>ey�dZ`^hc�fh^_eb�Z\lhfh[bey�_]h�agZq_gb_�ih�
klhyggh_��
� Khhlghr_gb_� ©b^_Zevguoª� ^Z\e_gbc� j�b� j�� \� dhglmjZo� lhjfhah\� i_�
j_^g_c�b�aZ^g_c�hk_c��ijb�dhlhjuo�lhjfhagu_�kbeu�[m^ml�fZdkbfZevgufb�b�
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\k_�dhezkZ�gZoh^ylky�gZ�]jZgb�[ehdbjh\Zgby��oZjZdl_jbam_lky�djb\hc����ijb�
\_^zgghc�gZ�jbk�����MjZ\g_gb_�wlhc�djb\hc�\�iZjZf_ljbq_kdhc�nhjf_�bf__l�
\b^���
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]^_�L��b�L��±�©b^_Zevgu_ª�lhjfhagu_�kbeu�gZ�i_j_^g_c�b�aZ^g_c�hkyo��
*Z�±fZkkZ�Z\lhfh[bey��
/�±�[ZaZ�Z\lhfh[bey��
Z�b�\�±�dhhj^bgZlu�p_gljZ�fZkku�Z\lhfh[bey�hlghkbl_evgh�i_j_^g_c�b�aZ^�
g_c�hk_c��
K�±�\ukhlZ�p_gljZ�fZkku�hl�iehkdhklb�^hjh]b��

Ba� aZ\bkbfhklb� ���� ke_^m_l�� qlh� oZjZdl_jbklbdZ� jZkij_^_e_gby� ©b^_�
Zevguoª� ^Z\e_gbc� lhjfhaghc� `b^dhklb� ih� dhglmjZf� lhjfhah\� i_j_^g_c� b�
aZ^g_c�hk_c� aZ\bkbl�hl�\_kh\h]h�khklhygby�b�dhhj^bgZl�p_gljZ�fZkku�Z\lh�
fh[bey��jbk�����ebgby���b��¶����

Jbk������OZjZdl_jbklbdb�©b^_Zevgh]hª��j_]mebjm_fh]h�b�g_j_]mebjm_fh]h�

jZkij_^_e_gby�^Z\e_gbc�
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� <� bf_xsboky� lhjfhaguo� kbkl_fZo� [_a� j_]meylhjh\� lhjfhaguo� kbe�
^Z\e_gb_�lhjfhaghc�`b^dhklb�\�dhglmjZo�i_j_^gbo�b�aZ^gbo�lhjfhah\�h^b�
gZdh\h_� �j��  � j���� OZjZdl_jbklbdZ� lZdh]h� g_j_]mebjm_fh]h� jZkij_^_e_gby�
^Z\e_gbc�\ujZ`Z_lky�ijyfhc�ebgb_c��� �kf��jbk������ijh\_^zgghc�ih^�m]ehf�
��

�
�d�hkyf�dhhj^bgZl��HgZ�g_�aZ\bkbl�hl�\_kh\h]h�khklhygby�Z\lhfh[bey��
:gZeba�oZjZdl_jbklbdb�©b^_Zevgh]hª�b�g_j_]mebjm_fh]h�jZkij_^_e_gbc�

^Z\e_gbc�lhjfhaghc�`b^dhklb�ihdZau\Z_l��
� Z��^ey�h[_ki_q_gby�mklhcqb\h]h�^\b`_gby�Z\lhfh[bey�g_j_]mebjm_fZy�
oZjZdl_jbklbdZ�^he`gZ�ijhoh^blv�ih^� ©b^_Zevghcª��ijb� wlhf�i_j\ufb�^h�
oh^yl�^h�]jZgb�[ehdbjh\Zgby�i_j_^gb_�dhezkZ��
� [��^ey�h[_ki_q_gby�lhjfh`_gby�k�fZdkbfZevghc�wnn_dlb\ghklvx�g_j_�
]mebjm_fZy� oZjZdl_jbklbdZ� ^he`gZ� ijhoh^blv� \hafh`gh� [eb`_� d� ©b^_Zev�
ghcª��ijb�wlhf�[he__�wnn_dlb\gh�bkihevamxlky�kbeu�kp_ie_gby�aZ^gbo�dh�
ezk��<uiheg_gb_�wlbo�lj_[h\Zgbc�^hklb]Z_lky�aZ�kqzl�j_]mebjh\Zgby�jZkij_�
^_e_gby� ^Z\e_gbc� lhjfhaghc� `b^dhklb� \� aZ\bkbfhklb� hl� baf_g_gby� ghj�
fZevguo�j_Zdpbc�gZ�dhezkZo��
� Klmi_gqZlu_�j_]meylhju�lhjfhaguo�kbe��JLK���ijbf_gy_fu_�gZ�e_]dh�
\uo�Z\lhfh[beyo��khklhyl�ba�aZ^Zxs_]h�b�bkihegbl_evgh]h�hj]Zgh\��AZ^Zx�
sbc�hj]Zg�\uihegy_lky�\�\b^_�mijm]h]h�we_f_glZ�±�lhjkbhgZ����beb�ijm`b�
gu� ��� �jbk�� ���� \oh^guf� kb]gZehf� ^ey� aZ^Zxs_]h� hj]ZgZ� y\ey_lky� ijh]b[�
ih^\_kdb�Ii��dhlhjuc�aZ\bkbl�hl�klZlbq_kdhc�gZ]jmadb�b�^bgZfbq_kdh]h�i_j_�
jZkij_^_e_gby�ghjfZevguo�j_Zdpbc�gZ� dhezkZ�ijb� lhjfh`_gbb��<uoh^guf�
kb]gZehf�kem`bl�kbeZ�J��k�dhlhjhc�^_ckl\m_l�aZ^Zxs__�mkljhckl\h�gZ�rlhd�
ihjrgy�bkihegbl_evgh]h�hj]ZgZ��Bkihegbl_evguc�hj]Zg�\uihegy_lky�\�\b^_�
j_]meylhjZ�^Z\e_gby��khklhys_]h�ba�pbebg^jZ����ihjrgy����miehlgbl_evgh]h�
dhevpZ���b�ijm`bgu�����ijb`bfZxs_c�ihjr_gv�d�\_jog_c�djurd_�pbebg^jZ��
� Ih^ihjrg_\Zy�ihehklv�:�j_]meylhjZ�^Z\e_gby�ihklhyggh�kh_^bg_gZ�k�
]eZ\guf�pbebg^jhf����b�^Z\e_gb_�lhjfhaghc�`b^dhklb�\�wlhc�ihehklb�\k_]^Z�
jZ\gh� ^Z\e_gbx� J�� \� dhglmj_� i_j_^gbo� lhjfhah\�� >Z\e_gb_� J�� lhjfhaghc�
`b^dhklb� \� gZ^ihjrg_\hc� ihehklb� <� aZ\bkbl� hl� iheh`_gby� ihjrgy�� Ijb�
lhjfh`_gbb�gZ�ihjr_gv�^_ckl\mxl��
� Z��\\_jo� ±�kbeZ�^Z\e_gby�`b^dhklb�J��gZ�gb`gxx�wnn_dlb\gmx�ieh�
sZ^v�)��ihjrgy�b�kbeZ�J��lhjkbhgZ���ijm`bgu���
� [�� \gba� ±� kbeZ�^Z\e_gby�`b^dhklb�J��gZ� \_jogxx� wnn_dlb\gmx�ieh�
sZ^v� )�� ihjrgy�� <� gZqZevguc� i_jbh^� lhjfh`_gby� kbeZ�� ^_ckl\mxsZy� gZ�
ihjr_gv� \\_jo�� [hevr_� kbeu�� ^_ckl\mxs_c� \gba�� Ihjr_gv� gZoh^blky� \�
\_jog_f�iheh`_gbb��ihehklb�:�b�<�khh[sZxlky��b�^Z\e_gb_�lhjfhaghc�`b^�
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dhklb�\�gbo�h^bgZdh\h_�J�� �J���Ih�f_j_�m\_ebq_gby�^Z\e_gby�`b^dhklb�m\_�
ebqb\Z_lky�kbeZ��^_ckl\mxsZy�gZ�ihjr_gv�\gba��lZd�dZd�)����)���Wlhl�j_`bf�
hij_^_ey_lky�mqZkldhf�H:�oZjZdl_jbklbdb����kf��jbk������

�
Jbk�����IjbgpbibZevgZy�ko_fZ�kl_g^Z�

�

Ijb� ^Z\e_gbb�Jk� kbeZ�� ^_ckl\mxsZy� \gba��ij_\ukbl� kbeu�� ^_ckl\mx�
sb_�\\_jo��b�ihjr_gv�himklblky�gZ�miehlgbl_evgh_�dhevph����Ihehklb�:�b�<�
jZah[sZxlky��Khhlghr_gb_�^Z\e_gbc�`b^dhklb�J��b�J��\�wlhf�kemqZ_��_keb�
g_� mqblu\Zlv�fZeu_� agZq_gby� kbeu� ijm`bgu� ��� b� kbem�f_`^m� ihjrg_f� b�
dhjimkhf��hibku\Z_lky�mjZ\g_gb_f�

�
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�
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IjyfZy�ebgby�ih�mjZ\g_gbx� ����y\ey_lky�oZjZdl_jbklbdhc�j_]mebjm_�
fh]h�jZkij_^_e_gby�^Z\e_gbc�`b^dhklb�\�dhglmjZo�i_j_^gbo�b� aZ^gbo�lhj�
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�����������������������������������Z���������������������������������������������������������������������������[��������

Jbk�����KlZlbq_kdb_�oZjZdl_jbklbdb�ijb\h^h\�

�

Ijb�jZ[hl_�mkbebl_ey�\� ke_^ys_f�j_`bf_� khhlghr_gb_�^Z\e_gbc�oZ�
jZdl_jbam_lky�ebgb_c�;��>ebgZ�oZjZdl_jbklbdb�ke_^ys_]h�^_ckl\by�hij_^_�
ey_lky�gZqZevguf�jZaj_`_gb_f�T��\�\Zdmmfghc�dZf_j_��Q_f�f_gvr_�gZqZev�
gh_�jZaj_`_gb_��l_f�ijb�f_gvrbo�^Z\e_gbyo�\�]eZ\ghf�pbebg^j_�aZdZgqb\Z�
_lky�ke_^ys__�^_ckl\b_��
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� Wnn_dlb\ghklv�ijb\h^Z�ijb�fZdkbfZevghc�kbe_�4r� PD[�gZ�rlhd_�mkb�
ebl_ey�oZjZdl_jbam_lky�ebgbyfb�<��iheh`_gb_�dhlhjuo�aZ\bkbl�hl�gZqZevgh�
]h�jZaj_`_gby�T���Ba�mjZ\g_gby�����ke_^m_l��qlh�\�wlhf�j_`bf_�gZdehg�oZjZd�

l_jbklbdb�� hij_^_ey_fuc� khhlghr_gb_f�
i

ri
)

)) −
� ijhoh^bl� ih^� f_gvrbf�

m]ehf�� q_f� oZjZdl_jbklbdZ�:� [_a� mkbebl_ey� � ��WJ. ii ))= � lZd� dZd�)r�  � ����

Ijb� fZeuo� gZqZevguo� jZaj_`_gbyo� b� ijb� [hevrbo� mkbebyo� 4i� \h^bl_ev�
ijZdlbq_kdb� g_� hsmsZ_l� ^_ckl\by� mkbebl_ey� �gZijbf_j� \� l��L� ^Z\e_gb_� jm�
ijb�jZ[hlZxs_f�mkbebl_e_�b�[_a�mkbebl_ey�h^bgZdh\h_���<�wlhf�\ujZ`Z_lky�
g_^hklZlhd�]b^jh\Zdmmfgh]h�mkbebl_ey��
�

�����Ijb\h^�k�\Zdmmfguf�mkbebl_e_f�

Ijb\h^� k� \Zdmmfguf� mkbebl_e_f� �kf�� jbk�� ��� Z�� \dexqZ_l� lhjfhagmx�
i_^Zev� ���^\mok_dpbhgguc�]eZ\guc�pbebg^j� ���\Zdmmfguc�mkbebl_ev� ���^\Z�
dhglmjZ�ljm[hijh\h^h\�:�b�;��j_]meylhj�lhjfhaguo�kbe���b�lhjfhagu_�f_oZ�
gbafu���b���i_j_^gbo�b�aZ^gbo�dhezk��<Zdmmfguc�mkbebl_ev��^_ckl\my�g_ih�
kj_^kl\_ggh�gZ�rlhd�]eZ\gh]h�pbebg^jZ��m\_ebqb\Z_l�^Z\e_gb_�\�h[hbo�dhg�
lmjZo��

Dhjimk� ��mkbebl_ey� �jbk�� ���dj_iblky�d�]eZ\ghfm�pbebg^jm��<gmlj_g�
g__�ijhkljZgkl\h�dhjimkZ�ihjrg_f� ��b�^bZnjZ]fhc� ��jZa^_e_gh�gZ�^\_�ih�
ehklb��Ihehklv�,,�q_j_a�h[jZlguc�deZiZg����kh_^bg_gZ�kh�\kZku\Zxsbf�ljm�
[hijh\h^hf�^\b]Zl_ey��<�klmibp_�ihjrgy�\uiheg_gu�dZgZeu���b�����kh_^b�
gyxsb_�ihehklb� ,�b� ,,��<Zdmmfguc�deZiZg��jZa^_eyxsbc�ihehklb� ,�b� ,,�ijb�
lhjfh`_gbb��h[jZah\Zg�dhevp_\hc�ih\_joghklvx���gZ�klmibp_�b�deZiZghf����
:lfhkn_jguc� deZiZg�� kh_^bgyxsbc� ihehklv� ,� k� Zlfhkn_jhc�� h[jZah\Zg�
dhevp_\hc�ih\_joghklvx�gZ�iemg`_j_�,,�b�deZiZghf����dhlhjuc�miehlgzg�j_�
abgh\hc�fZg`_lhc� ���<�p_gljZevghc�qZklb�klmibpu�\uiheg_gh�klmi_gqZlh_�
hl\_jklb_��\�dhlhjh_�\oh^yl�iemg`_j�,,�b�j_Zdlb\guc�^bkd�����hibjZxsbcky�
gZ�rZc[m����rlhdZ����]eZ\gh]h�pbebg^jZ��
� <� khklZ\� mijm]h�weZklbqgh]h� ke_^ys_]h�f_oZgbafZ� \oh^yl� j_abgh\uc�
j_Zdlb\guc�^bkd�����iemg`_j�,,��dhevp_\u_�ih\_joghklb�klmibpu�ihjrgy���b�
iemg`_jZ�,,��deZiZg����h[jZamxsb_�\Zdmmfguc�b�Zlfhkn_jguc�deZiZgu��

�

����� JZklhjfh`_ggh_�khklhygb_�ijb\h^Z�

� LhjfhagZy� i_^Zev� ���� iemg`_j� ,,� b� ihjr_gv� �� gZoh^ylky� \� ijZ\hf�
djZcg_f�iheh`_gbb��jbk����b����Z���Ijm`bgZ���ijb`bfZ_l�deZiZg���d�dhevp_�
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\hc� ih\_joghklb� gZ� iemg`_j_� ,,�� Zlfhkn_jguc� deZiZg� aZdjul��<Zdmmfguc�
deZiZg�hldjul��b�\�ihehklyo� ,�b� ,,�h^bgZdh\h_�gZqZevgh_�jZaj_`_gb_�T���Z[�
khexlgh_�^Z\e_gb_�j�����

�
Jbk�����Ko_fZ�]eZ\gh]h�pbebg^jZ�k�\Zdmmfguf�mkbebl_e_f�

�

�����Lhjfh`_gb_�ijb�jZ[hl_�mkbebl_ey�\�j_`bf_�ke_^ys_]h�^_ckl\by�

:gZeba�ijhp_kkZ�lhjfh`_gby�ijh\h^blky�ijb�klZlbq_kdhf�^_ckl\bb�gZ�
rlhd_����klmi_gqZlh�baf_gyxsboky�mkbebc�4\��ijhihjpbhgZevguo�mkbebyf�
\h^bl_ey�J\�gZ�lhjfhaghc�i_^Zeb��4\� �J\8iKi���

� Ijb� ^_ckl\bb� mkbeby�4\�rlhd� k^\b]Z_l� iemg`_j� ,,� \e_\h��Ijb� wlhf�
deZiZg���kZ^blky�gZ�dhevp_\mx�ih\_joghklv���±�\Zdmmfguc�deZiZg�aZdju\Z�
_lky��jbk�����[���k`bfZ_lky�gZ�\_ebqbgm�/�p_gljZevgZy�qZklv�j_abgh\h]h�j_Zd�
lb\gh]h�^bkdZ��dhevp_\Zy�ih\_joghklv�iemg`_jZ�,,�hloh^bl�hl�deZiZgZ���±�hl�
dju\Z_lky�Zlfhkn_jguc�deZiZg��\�ihehklv�,�ihklmiZ_l�\ha^mo�ba�Zlfhkn_ju��
Jhkl�^Z\e_gby�\�ihehklb�,�kha^Zzl�gZ�ihjrg_���kbem��k`bfZxsmx�dhevp_\mx�
qZklv� �G�� ±�G���j_Zdlb\gh]h�^bkdZ� ����Ijb�k`Zlbb�dhevp_\hc�qZklb�^bkdZ�gZ�
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\_ebqbgm�/�Zlfhkn_jguc�deZiZg�aZdjh_lky��jbk�����\���\�ihehklb�,�mklZgh\bl�
ky�^Z\e_gb_�j���GZ�ihjr_gv�[m^_l�^_ckl\h\Zlv�kbeZ�4��ijhihjpbhgZevgZy�i_�
j_iZ^m�^Z\e_gbc��j��±�j���\�ihehklyo�,�b�,,��GZ�rlhd����]eZ\gh]h�pbebg^jZ�[m�
^_l�^_ckl\h\Zlv�kbeZ�4r� �4\���4��

Ijb�m\_ebq_gby�mkbeby�4\�gZ�rlhd_����ijhp_kk�jZ[hlu�ke_^ys_]h�f_�
oZgbafZ� ih\lhjblky�� gh� Zlfhkn_jguc� deZiZg� aZdjh_lky� ijb� [he__� \ukhdhf�
^Z\e_gbb�j��\�ihehklb�,��

�
�

Z��������������������������������������������������������������������������������[��

�������������������������������\������������
���Jbk�����Ko_fu�jZ[hqbo�ijhp_kkh\�mkbebl_ey�

�

Ke_^ys__�^_ckl\b_�±�ijhihjpbhgZevghklv�^Z\e_gby�j]�lhjfhaghc�`b^�
dhklb�\�]eZ\ghf�pbebg^j_�mkbebx�J\�\h^bl_ey�gZ�lhjfhaghc�i_^Zeb�±�\ujZ�
`Z_lky�aZ\bkbfhklvx�
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]^_�)i�±�Zdlb\gZy�iehsZ^v�\ha^mrgh]h�ihjrgy����
������)]�±�iehsZ^v�ihjrgy�]eZ\gh]h�pbebg^jZ��
8i�b�Ki�±�i_j_^Zlhqgh_�qbkeh�b�d�i�^��lhjfhaghc�i_^Zeb��

�

�����Lhjfh`_gb_�ijb�^_ckl\bb�mkbebl_ey�k�fZdkbfZevghc�wnn_dlb\�

ghklvx�

DZ`^hfm�agZq_gbx�gZqZevgh]h�jZaj_`_gby�T��\�ihehklb�,,�khhl\_lkl\m�
_l� hij_^_ezggh_� mkbeb_� \h^bl_ey� J\�� ijb� dhlhjhf� ij_djZsZ_lky� ke_^ys__�
^_ckl\b_� mkbebl_ey�� Wlh� [m^_l�� dh]^Z� kbeZ� mijm]hklb� 5� k`Zlhc� dhevp_\hc�
qZklb�j_Zdlb\gh]h�^bkdZ�klZgh\blky�jZ\ghc�kbe_�4�ihjrgy�ijb�fZdkbfZev�
ghf�i_j_iZ^_�^Z\e_gbc�\�ihehklyo� ,�b� ,,��:lfhkn_jguc�deZiZg�hklZzlky�hl�
djuluf��\�ihehklb�,,�mklZgZ\eb\Z_lky�Zlfhkn_jgh_�^Z\e_gb_��b�k�ihjrgy�gZ�
rlhd� ]eZ\gh]h� pbebg^jZ� i_j_^Zzlky�fZdkbfZevgh_� ^ey� ^Zggh]h� gZqZevgh]h�
jZaj_`_gby� mkbeb_� 4PD[�� >Zevg_cr__� m\_ebq_gb_� mkbeby� gZ� rlhd_� fh`_l�
[ulv�lhevdh�aZ�kqzl�fmkdmevghc�kbeu�\h^bl_ey��J\���

Ijb�baf_g_gbb�gZqZevgh]h�jZaj_`_gby�T���baf_gy_lky�mkbeb_�\h^bl_ey�
gZ�i_^Zeb��ijb�dhlhjhf�ij_djZsZ_lky�ke_^ys__�^_ckl\b_�mkbebl_ey��

�

����KlZlbq_kdZy�oZjZdl_jbklbdZ�ijb\h^Z�

GZ� klZlbq_kdhc�oZjZdl_jbklbd_�ijb\h^Z� �kf��jbk�� ��[���hij_^_eyxs_c�
aZ\bkbfhklv�^Z\e_gby�J]�lhjfhaghc�`b^dhklb�\�]eZ\ghf�pbebg^j_�hl�mkbeby�
J\� \h^bl_ey� gZ� lhjfhagmx� i_^Zev�� ebgby�:� oZjZdl_jbam_l� jZ[hlm� ijb\h^Z�
ijb�g_bkijZ\ghf�mkbebl_e_��[_a�mkbebl_ey���ebgby�;�±�ijb�jZ[hl_�mkbebl_ey�
\�ke_^ys_f�j_`bf_�b�ebgbb�<�±�ijb�fZdkbfZevghf��^ey�^Zggh]h�gZqZevgh]h�
jZaj_`_gby��mkbebb�gZ�ihjrg_�mkbebl_ey��Ebgbb�:�b�<�iZjZee_evgu��lZd�dZd�
gZ�mqZkldZo�wlbo�oZjZdl_jbklbd�ijbjZs_gb_�^Z\e_gby�lhjfhaghc�`b^dhklb�\�
]eZ\ghf�pbebg^j_�ijhbkoh^bl�lhevdh�aZ�kqzl�fmkdmevghc�kbeu�\h^bl_ey��Ih�
wlhfm� \Zdmmfguc� mkbebl_ev� bf__l� emqrmx� oZjZdl_jbklbdm� \� kjZ\g_gbb� k�
]b^jh\Zdmmfguf�mkbebl_e_f��

�

��� Mq_[gh�bkke_^h\Zl_evkdbc�kl_g^�
Kl_g^��jbk�����khklhbl�ba�]b^jZ\ebq_kdh]h��ijb\h^Z�k�\Zdmmfguf�mkbebl_�

e_f��Ijb\h^�,�\dexqZ_l�\Zdmmfguc�mkbebl_ev����]eZ\guc�pbebg^j����lhjfha�
ghc�f_oZgbaf���b�lhjfhagmx�dZf_jm�����
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GZqZevgh_�b�jZ[hq__�jZaj_`_gby�\�ihehklyo�\Zdmmfguo�dZf_j�baf_jy�
xlky�\Zdmmff_ljZfb����b����>Z\e_gb_�lhjfhaghc�`b^dhklb�\�ijb\h^_�baf_�
jy_lky�fZghf_ljhf����Mkbeb_�gZ�lhjfhaghc�i_^Zeb�kha^Z_lky�lhjfhaghc�dZ�
f_jhc����k`Zluc�\ha^mo�\�dhlhjmx�ihklmiZ_l�ba�\ha^mrgh]h�[ZeehgZ�,�q_j_a�
j_]meylhj�^Z\e_gby����Mkbeb_�gZ�rlhd_�dZf_ju�hij_^_ey_lky�ih�ihdZaZgbyf�
fZghf_ljZ����GZqZevgh_�jZaj_`_gb_�\�\Zdmmfguo�dZf_jZo�kha^Zzlky�\Zdmmf�
guf�gZkhkhf�����

�

�
Jbk�����IjbgpbibZevgZy�ko_fZ�kl_g^Z�

�

��� Ihjy^hd�\uiheg_gby�jZ[hlu�

<� j_amevlZl_� wdki_jbf_glZ� klm^_glu� ^he`gu�ihkljhblv� ^_ckl\bl_evgu_�
klZlbq_kdb_�oZjZdl_jbklbdb�\Zdmmfgh]h�mkbebl_ey�ijb�g_kdhevdbo�jZaj_`_�
gbyo���
� GZ�hkgh\Zgbb�bamq_gby�hkgh\guo�l_hj_lbq_kdbo�iheh`_gbc�klm^_glu�
i_j_^� wdki_jbf_glhf� ^he`gu� khklZ\blv� ieZg� _]h� ijh\_^_gby�� \� dhlhjhf�
^he`gh�[ulv�hljZ`_gh��
� Z��gZb[he__�oZjZdl_jgu_�lhqdb�oZjZdl_jbklbd��
� [�� dZdb_�iZjZf_lju� ^he`gu�baf_jylvky�� dhebq_kl\h� aZf_jh\� dZ`^h]h�
iZjZf_ljZ��
� \��dhebq_kl\h�ih\lhj_gbc�aZf_jh\��f_lh^bdZ�h[jZ[hldb�j_amevlZlh\��
� ]��lZ[ebpu�^ey�j_]bkljZpbb�j_amevlZlh\�baf_j_gbc��
� ^�� oZjZdl_j�baf_g_gby�gZqZevgh]h� jZaj_`_gby�ijb�ih\lhjguo� lhjfh�
`_gbyo�[_a�\dexq_gby�\Zdmmfgh]h�gZkhkZ��
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� Wdki_jbf_glZevgu_� oZjZdl_jbklbdb� ^he`gu� hij_^_eylvky� ijb� ljzo�
jZaebqguo�agZq_gbyo�gZqZevguo�jZaj_`_gbc��
� Ih^]hlh\dZ�kl_g^Z���gZihegblv�\ha^mrguc�[Zeehg�k`Zluf�\ha^mohf�b�
ijh\_jblv�bkijZ\ghklv�mkbebl_ey��
� >ey�ijh\_jdb�jZ[hlu�mkbebl_ey�mkljZgy_lky�jZaj_`_gb_�g_kdhevdbfb�
gZ`Zlbyfb� gZ� i_^Zev� lhjfhaZ� �\dexq_gb_f� lhjfhaguo� dZf_j�� ijb� g_jZ[h�
lZxs_f�\Zdmmfghf�gZkhk_��AZl_f��kha^Z\�mkbeb_� ���� �� ����G�gZ�lhjfhaghc�
i_^Zeb�� \dexqblv� \Zdmmfguc� gZkhk�� ?keb� kbkl_fZ� mkbebl_ey� bkijZ\gZ�� lh�
[m^_l� aZf_lgh� i_j_f_s_gb_�rlhdZ� dZf_ju� b� h^gh\j_f_ggh� [m^_l� keurgh�
rbi_gb_� \ha^moZ� \� ahg_� Zlfhkn_jgh]h� deZiZgZ��HklZgh\blv� \Zdmmfguc�gZ�
khk��g_�kgbfZy�mkbeb_�gZ�rlhd_�lhjfhaghc�dZf_ju��?keb�mkbebl_ev�bkijZ\_g��
lh�rlhd�lhjfhaghc�dZf_ju�g_�[m^_l�i_j_f_sZlvky�\�l_q_gb_�������fbgml��
�

��� Kh^_j`Zgb_�hlqzlZ�
Hlq_l�^he`_g�kh^_j`Zlv��
���P_ev�jZ[hlu��
���Ko_fZ�b�hibkZgb_�kl_g^Z��
���KlZlbq_kdb_�oZjZdl_jbklbdb�ijb\h^h\��
���LZ[ebpu�j_amevlZlh\�baf_j_gbc��
���Wdki_jbf_glZevgu_�oZjZdl_jbklbdb��
���:gZeba�wdki_jbf_glZevguo�oZjZdl_jbklbd��
Ebl_jZlmjZ��>���k������±����@��>���k�������@��>���k�����������@��

�

�

�

�

�

�

J_dhf_g^Zl_evguc�[b[ebh]jZnbq_kdbc�kibkhd�
��� H�k�_�i�q�m�]�h�\��<�<���N�j�m�f�d�b�g��:�D��:\lhfh[bev��:gZeba�dhg�

kljmdpbc��we_f_glu�jZkq_lZ��±��F���FZrbghkljh_gb_�������������k��
��� ;�m�o�Z�j�b�g��G�:��b�^j��:\lhfh[beb��Mq_[��ihkh[b_�^ey�\mah\��±E���

FZrbghkljh_gb_�������±�����k��
��� E� u� k� h� \� �F�B�� Jme_\u_� mijZ\e_gby�� ±�F���FZrbghkljh_gb_�����������

������±�����k��
��� =�b�g�p�[�m�j�]��E�E���=b^jZ\ebq_kdb_�mkbebl_eb�jme_\h]h�mijZ\e_�

gby�Z\lhfh[be_c��±�F���FZrbghkljh_gb_��������������k��
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��� =�h�g�b�d�[�_�j�]��?�F����=�h�e�v�[�j�_�c�`��:�:���Jme_\h_�mijZ\e_gb_�
]jmah\h]h�Z\lhfh[bey�k�]b^jhmkbebl_e_f��±�F���LjZgkihjl��������±�
���k��

��� E�b�l�\�b�g�h�\��:�K���b�^j��RZkkb�Z\lhfh[bey��Dhgkljmdpby�b�we_�
f_glu�jZkq_lZ��±�F���FZr]ba��������±�����k��

��� <�b�r�g�y�d�h�\��G�G���DZd�jZ[hlZxl�ke_^ysb_�ijb\h^u�Z\lhfh[b�
e_c��±�F���LjZgkihjl��������±�����k��

��� F�Z�s�_�g�d�h��:�N����J�h�a�Z�g�h�\��<�=��Lhjfhagu_�kbkl_fu�Z\lh�
ljZgkihjlguo�kj_^kl\��±�F���LjZgkihjl��������±�����k��

��� <�_�j�r�b�]�h�j�Z��<�:��b�^j��I_j_^g_ijb\h^gu_�Z\lhfh[beb�<:A��±
F���>HK::N��������±�����k��

�

�

�

�

�

�
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H�=�E�:�<�E�?�G�B�?�
�������<<?>?GB?««««««««««««««««««««««««����

������������EZ[hjZlhjgZy�jZ[hlZ�����

������������BKKE?>H<:GB?�DBG?F:LBDB�JME?<H=H�MIJ:<E?GBY�:<�
LHFH;BEY�K�G?A:<BKBFHC�IH><?KDHC«««««««««��

������������EZ[hjZlhjgZy�jZ[hlZ�����

������������BKKE?>H<:GB?� J:;HQBO� IJHP?KKH<� =B>J:<EBQ?KDH=H�
MKBEBL?EY�JME?<H=H�MIJ:<E?GBY�««««�«««��««�����

������������EZ[hjZlhjgZy�jZ[hlZ�����

������������BKKE?>H<:GB?� MIJM=HC� O:J:DL?JBKLBDB� G?A:<BKB�
FHC�IH><?KDB�«««««««��««�«««««««««««����
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