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M�jh[hl��jha]eygmlh�aZ^Zqm�hibkm�d�g_lbdb�gZdhibq_ggy�jZ^�Zp�cgbo�^_n_dl�\�\�
djbklZeZo�kdeZ^gbo�hdkb^�\��IjhZgZe�ah\Zgh�fh^_e���yd��hibkmxlv�hkgh\g��ijhp_kb�lZ�
y\bsZ��sh�fZxlv�f�kp_�ijb�hijhf�g_gg��djbklZeZ�±�af�gm�aZjy^h\h]h�klZgm�]_g_lbqgbo�
^_n_dl�\�� h[f_`_g�klv� ijhp_km� i_j_aZjy^db� ]_g_lbqgbo� ^_n_dl�\� �o� d�evd�klx� lZ�
ijhp_khf� �o� j_dhf[�gZp���� ml\hj_ggy� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy� lZ� �o� �hg�aZp�x��
h[f_`_g�klv� ijhp_km� ml\hj_ggy� jZ^�Zp�cgbo� ^_n_dl�\� lZ� �o� �hg�aZp��� ijhp_kZfb�
j_dhf[�gZp����Z�lZdh`�ml\hj_ggy�dhfie_dk�\�Zg�hggh����dZl�hggh��\ZdZgk�c�

Dexqh\��keh\Z��jZ^�Zp�cg_�^_n_dlhml\hj_ggy��hdkb^g��djbklZeb��
�

7KH�GHVFULSWLRQ�SUREOHP�RI� WKH� UDGLDWLRQ�GHIHFWV� DFFXPXODWLRQ�NLQHWLFV� LV� FRQVLGHUHG��

7KH�DQDO\VLV�LV�FDUULHG�RXW�IRU�PRGHOV�GHVFULELQJ�WKH�EDVLF�SURFHVVHV�DQG�SKHQRPHQD�WDNLQJ�

SODFH� DW� WKH� FU\VWDO� LUUDGLDWLRQ�� QDPHO\� WKH� JHQHWLF� GHIHFWV� UHFKDUJLQJ�� WKH� OLPLWDWLRQ�RI� WKH�

JHQHWLF� GHIHFWV� UHFKDUJLQJ� E\� WKHLU� TXDQWLW\� DQG� UHFRPELQDWLRQ�� WKH� GLVSODFHPHQW� GHIHFWV�

IRUPDWLRQ�DQG�LRQL]DWLRQ�RI�WKHP��WKH�OLPLWDWLRQ�RI�WKH�UDGLDWLRQ�GHIHFWV�IRUPDWLRQ�DQG�WKHLU�

LRQL]DWLRQ�E\� WKH� UHFRPELQDWLRQ�SURFHVVHV� DV�ZHOO� DV� IRUPDWLRQ�RI� FRPSOH[HV�RI� DQLRQ� DQG�

FDWLRQ�YDFDQFLHV��

.H\�ZRUGV��UDGLDWLRQ�GHIHFWV�IRUPDWLRQ��R[LGH�FU\VWDOV��
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ydZ��a]h^hf�fh`_�\by\blbky�
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<klmi�

>hke�^`_ggy� \ieb\m� �hg�amxqbo� \bijhf�gx\Zgv� gZ� \eZklb\hkl�� fZl_j�Ze�\�
_e_dljhggh�� l_og�db�� ahdj_fZ�� hdkb^gbo� djbklZe�\�� }� \Z`eb\hx� aZ^Zq_x�
fZl_j�ZehagZ\kl\Z� \� _e_dljhg�p��� hkd�evdb� \hgZ� ih\¶yaZgZ� yd� �a� aZ[_ai_q_ggyf�
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nmgdp�hgm\Zggy� _e_dljhggbo�ijbeZ^�\� \� mfh\Zo�^��� agZqgbo�jZ^�Zp�cgbo�hijhf�g_gv��
lZd� �� a� d_jm\Zggyf� iZjZf_ljZfb� fZl_j�Ze�\�� ahdj_fZ�� ³aZe�dh\m\Zggyf´� ]_g_lbqgbo�
^_n_dl�\�djbklZe�\�>���@��G_h[o�^ghx�eZgdhx�\�dhfie_dk��lZdbo�^hke�^`_gv�}�ih[m^h\Z�
Z^_d\Zlgh�� fZl_fZlbqgh�� fh^_e�� ^_n_dlhml\hj_ggy�� ydZ� ^ha\heylbf_� i_j_^[ZqZlb�
j_amevlZl�^���gZ�fZl_j�Ze�j�agbo�\b^�\�lZ�^ha�hijhf�g_ggy��>ZgZ�jh[hlZ�}�ijh^h\`_ggyf�
pbdem� jh[�l� >���@� �� ijbk\yq_gZ� fh^_ex\Zggx� ijhp_k�\� gZdhibq_ggy� jZ^�Zp�cgbo�
^_n_dl�\� \� fhghdjbklZeZo� kdeZ^gbo� hdkb^�\�� LZdbc� \b[�j� h[¶}dlZ� ^hke�^`_gv�
ih\¶yaZgbc� �a� rbjhdbf� \bdhjbklZggyf�� yd_� agZoh^ylv� hdkb^g�� djbklZeb�� lZd�� yd�
/L1E2��� <�$O�2���� <$O2��� *G�*D�2���� <�)H�2��� m� d\Zglh\�c� lZ� hilh_e_dljhg�p���sh�� \�
k\hx� q_j]m�� h[mfh\ex}� dhfie_dk� \bfh]� \�^ghkgh� hilbqgh�� ydhkl�� pbo� djbklZe�\��
ahdj_fZ��fh`eb\hkl��nhjfm\Zggy�\�gbo�jZ^�Zp�cgbo�p_glj�\�aZ[Zj\e_ggy��

Yd� \�^hfh�� ijb� ^��� gZ� djbklZe� �hg�amxqbo� hijhf�g_gv� �o� _g_j]�y� \bljZqZ}lvky�
]heh\gbf� qbghf� gZ� a[m^`_ggy� _e_dljhggh�� i�^kbkl_fb� djbklZeZ� >���@�� sh� fh`_�
ijba\h^blb�^h� af�gb� aZjy^h\h]h� klZgm� ]_g_lbqgbo�^_n_dl�\�djbklZeZ�� ahdj_fZ��ihy\b�
p_glj�\� aZ[Zj\e_ggy�� Dj�f� lh]h�� ^_ydZ� g_agZqgZ� qZklbgZ� _g_j]��� \bljZqZ}lvky� gZ�
a[m^`_ggy� hklh\gh�� i�^kbkl_fb� ±� ml\hj_ggy� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy�
�nj_gd_e�\kvdbo�iZj� ±�\ZdZgk�y±Zlhf�m�f�`\mae����>h�hkgh\gbo�ijhp_k�\� lZ�y\bs��yd��
g_h[o�^gh�\jZoh\m\Zlb�ijb�fh^_ex\Zgg��jZ^�Zp�cgh]h�^_n_dlhml\hj_ggy�ke�^�\�^g_klb��
af�gm�aZjy^h\h]h�klZgm�]_g_lbqgbo�^_n_dl�\�a�ml\hj_ggyf�f_lZklZ[�evgbo� �hg�ah\Zgbo�
p_glj�\�� ahdj_fZ�� p_glj�\� aZ[Zj\e_ggy�� h[f_`_g�klv� ijhp_km� i_j_aZjy^db� ]_g_lbqgbo�
^_n_dl�\� �o� d�evd�klx� lZ� ijhp_khf� j_dhf[�gZp���� ml\hj_ggy� jZ^�Zp�cgbo� ^_n_dl�\�
af�s_ggy� �iZj� Nj_gd_ey�� �� �o� \lhjbggm� �hg�aZp�x�� lh[lh� af�gm� aZjy^h\h]h� klZgm�
ml\hj_gbo� ijb� hijhf�g_gg�� jZ^�Zp�cgbo� ^_n_dl�\�� h[f_`_g�klv� ijhp_km� ml\hj_ggy�
jZ^�Zp�cgbo� ^_n_dl�\�� Z� hl`_�� �� ijhp_km� \lhjbggh�� �hg�aZp���� ijhp_kZfb� j_dhf[�gZp���
ijb� ml\hj_gg�� nj_gd_e�\kvdh�� iZjb� \� ahg�� Zg�]�eyp��� dhfihg_gl� �grh��� fh`eb\�klv�
jhaiZ^m� f_lZklZ[�evgbo� p_glj�\� lZ� j_dhf[�gZp��� nj_gd_e�\kvdbo� iZj� \gZke�^hd�
l_jf�qgh� Zdlb\h\Zgh�� jmoeb\hkl�� ^_n_dl�\�� <� ^Zg�c� jh[hl�� jha]eyg_fh� fh^_e��� yd��
\jZoh\m\Zlbfmlv�aZagZq_g��hkh[eb\hkl���

Ih[m^h\Z�lZ�ZgZe�a�fh^_e_c�gZdhibq_ggy�jZ^�Zp�cgbo�^_n_dl�\�af�s_ggy�lZ�
�hg�ah\Zgbo�p_glj�\�

G_oZc�^h�ihqZldm�^���hijhf�g_ggy�dhgp_gljZp�y� ]_g_lbqgbo�^_n_dl�\�\�djbklZe��
kdeZ^ZeZ� Q��� Z� ihlm`g�klv� nex}gkm� �d�evd�klv� qZklbghd� hijhf�g_ggy�� sh� ijhoh^ylv�
q_j_a� h^bgbpx� iehs�� djbklZeZ� aZ� h^bgbpx� qZkm�� }� ihkl�cghx� ijhly]hf� \kvh]h� qZkm�
hijhf�g_ggy���^hj�\gx}�3��Lh^���d�g_lbdm�i_j_aZjy^db�]_g_lbqgbo�^_n_dl�\�m�djbklZe��
fh`gZ�hibkZlb�j�\gyggyf�

,3QQGWGQ V� �� � �� � � � � ������

^_�V,�±�i_j_j�a�ijhp_km�af�gb�aZjy^h\h]h�klZgm�]_g_lbqgbo�^_n_dl�\��Lml���^Ze��^_n_dlb�
\\Z`Zlbf_fh�h^ghlbigbfb��M�\biZ^dm��kgm\Zggy�\�djbklZe��g_\aZ}fh^�xqbo�^_n_dl�\��
sh� gZe_`Zlv� ^h�P� j�agbo� lbi�\�� fh^_ev� i_j_aZjy^db� f�klblbf_�P� j�\gygv� lbim� �����
Jha\¶yadhf�j�\gyggy�����}�^hah\Z�aZe_`g�klv��

� �)V�� ) ,HQ��Q �� �� � � � � ������

ij_^klZ\e_gZ�gZ�jbk����djb\hx����M�����N�±�nex}gk�qZklbghd�hijhf�g_ggy�� 3W ) ��^_�W�
±�aZ]Zevgbc�qZk�hijhf�g_ggy��

=_g_jZp�y� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy� \� gZcijhkl�rhfm� \biZ^dm� hibkm}lvky�
j�\gyggyf��
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^_� QG� ±� dhgp_gljZp�y� ^_n_dl�\� af�s_ggy�� QD� ±� dhgp_gljZp�y� Zlhf�\� m� djbklZe��� VG� ±�

i_j_j�a�ijhp_km�ml\hj_ggy�^_n_dl�\�af�s_ggy��

Jha\¶yadhf� j�\gyggy� ���� ijb� ihqZldh\�c� mfh\�� QG����  � Q�� }� e�g�cgZ� ^hah\Z�
aZe_`g�klv�

)V� ) GDG QQ��Q � �� � � � � ������

�

ij_^klZ\e_gZ�gZ�jbk����e�g�}x����ijyfZ���gZ�lhfm�`�jbkmgdm�ij_^klZ\ey}�aZe_`g�klv�\�^�
nex}gkZ�j�agbp��QG�)��±�Q����
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Jbk�� ��� D�g_lbdZ� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� >�@�� djb\�� �±�� ij_^klZ\eyxlv�
jhajZomghd� aZ� j�\gyggyfb� ����� ����� ���� lZ� ���� \�^ih\�^gh�� JhajZomgdb� \bdhgZg�� ^ey�
gZklmigbo� agZq_gv� iZjZf_lj�\�� Q��  � ��

��� kf±�� ��VL�  � �Â��
±��� kf���VG�  � �Â��

±��� kf��� QD�  �

���������kf±���YD� ��Â��
±���kf���

�

Ijb� agZqg�c� dhgp_gljZp��� af�s_gv� cfh\�jg�klv� lh]h�� sh� dhfihg_glb�
gh\hml\hj_gh��iZjb�Nj_gd_ey�hibgylvky�\�ahg��g_kl�cdhkl��\`_� �kgmxqbo�jZ^�Zp�cgbo�
^_n_dl�\�� a[�evrm}lvky�� P_� hagZqZ}�� sh� ajhklZggy� d�evdhkl�� ^_n_dl�\� [m^_�
h[f_`m\Zlbky� Zg�]�eyp�}x� af�s_gbo� Zlhf�\� gZ� \`_� �kgmxqbo� \ZdZgk�yo��Cfh\�jg�klv�
hibgblbky�m� ahg��g_kl�cdhkl��\ZdZgk�c�kl\hj_gh]h� af�s_ggyf�^_n_dlm�fh`gZ�hp�gblb�
yd�\�^ghr_ggy�aZ]Zevgh]h�h[¶}fm�ahg�g_kl�cdhkl��\k�o�^_n_dl�\�^h�h[¶}fm�djbklZem��>ey�
h^bgbqgh]h�h[¶}fm�djbklZem�lZdZ�cfh\�jg�klv�j�\gZ�QGYU��^_�YU�±�h[¶}f�ahgb�g_kl�cdhkl��
jZ^�Zp�cgh]h� ^_n_dlm�� GZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy�� h[f_`_g_�
Zg�]�eyp�}x��hibkm}lvky�j�\gyggyf��

� �GUGDG QY3QGWGQ �V � �� � � � ����

Ijb�ihqZldh\�c�mfh\��QG���� �Q��jha\¶yadhf�j�\gyggy�����}�^hah\Z�aZe_`g�klv�
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ij_^klZ\e_gZ� gZ� jbk�� �� djb\hx� ���Ijb� QU�o� ��� lh[lh� aZ� mfh\b�fZebo� jhaf�j�\� ahgb�
g_kl�cdhkl��^_n_dlZ��j�\gyggy�����a\h^blvky�^h������

Ydsh� gZ� jZ^�Zp�cgbo� ^_n_dlZo�� kl\hj_gbo� af�s_ggyf�� reyohf� �hg�aZp�cgh��
i_j_aZjy^db� ml\hjxxlvky� p_gljb� aZ[Zj\e_ggy�� lh� d�g_lbdm� �o� gZdhibq_ggy� hibkm}�
^bn_j_gp�Zevg_�j�\gyggy��nhjfZevgh�ih^�[g_�^h������
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^_�QG�\bagZqZ}lvky�j�\gyggyf������

Ijb�ihqZldh\�c�mfh\��Q���� �Q��jha\¶yadhf�����}�aZe_`g�klv�
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ij_^klZ\e_gZ�djb\hx���gZ�jbk�����
Hkd�evdb�� yd� aZagZqZehky�� hkgh\gZ� qZklbgZ� _g_j]��� hijhf�g_ggy� \bljZqZ}lvky�gZ�

kl\hj_ggy��hg�ah\Zgbo�p_glj�\��lh� ,G V��V ��Hl`_��\�h[eZkl��nex}gk�\� � � ��
QV��) UGDQ �

aZe_`g�klv�����kijhsm}lvky���hibkm}lvky�j�\gyggyf������Z�m�\biZ^dm� ��V!!) , �a\h^blvky�

^h�aZe_`ghkl��\b]ey^m������Dj�f�lh]h��\bdhgZggy�mfh\b� ,G V��V �\dZamxlv�gZ�r\b^dm�

�hg�aZp�x� \k�o� gh\hml\hj_gbo� jZ^�Zp�cgbo� ^_n_dl�\�� yd��fh`mlv� �hg�am\Zlbky� \� ^Zgbo�
mfh\Zo�hijhf�g_ggy��

OZjZdl_jghx�hkh[eb\�klx�aZe_`ghkl�� ����\�aZ]Zevghfm�\biZ^dm�}�gZy\g�klv�^\ho�
h[eZkl_c�gZkbq_ggy��I_jrZ�a�gbo�\�^ih\�^Z}�h[eZkl��nex}gk�\��ijb�ydbo�\k��]_g_lbqg��
^_n_dlb� i_j_aZjy^bebky�� Z� dhgp_gljZp�y� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy�� a^Zlgbo� ^h�
�hg�aZp���� }� g_agZqghx�� Z� ^jm]Z� ±� h[eZkl��� \� yd�c� ijhp_k� ml\hj_ggy� gh\bo� ^_n_dl�\�
af�s_ggy�dhfi_gkm}lvky�\aZ}fghx�Zg�]�eyp�}x�nj_gd_e�\kvdbo�iZj��

<jZom\Zggy� ijhp_k�\� l_jf�qgh� Zdlb\h\Zgh�� j_dhf[�gZp��� nj_gd_e�\kvdbo� iZj�
fh`eb\_�gZ�hkgh\��my\e_gv�ijh�d\Za�o�f�qg��j_Zdp����Ahdj_fZ��ydsh�dhgp_gljZp�y�h^g�}��
a�dhfihg_gl�iZj�Nj_gd_ey�}�kmll}\h�[�evrhx�\�^�dhgp_gljZp����grh��dhfihg_glb��lh��o�
j_dhf[�gZp�y�\�^[m\Zlbf_lvky�yd�d\Za�o�f�qgZ�j_Zdp�y�i_jrh]h�ihjy^dm�� ��� QaGWGQ ���

Z�ijb�ki�\f�jg�c�dhgp_gljZp��� �kblmZp�y��sh�[�evr�cfh\�jgh�fZ}�f�kp_�[_aihk_j_^gvh�
ijb�hijhf�g_gg���±�yd�j_Zdp�y�^jm]h]h�ihjy^dm�� ��� QaGWGQ ���

Ydsh� \�^iZe� jZ^�Zp�cgbo� ^_n_dl�\�� ml\hj_gbo� aZ� m^Zjgbf� f_oZg�afhf��
\�^[m\Z}lvky�m�ijhp_k��hijhf�g_ggy��lh�\deZ^�j_dhf[�gZp���dhfihg_gl�iZj�Nj_gd_ey�m�
af�gm��o�dhgp_gljZp���\gZke�^hd�d\Za�o�f�qgh��j_Zdp���i_jrh]h�ihjy^dm�fh`gZ�hibkZlb��

GG Q.GWGQ �� �� � � � � ������

ZgZeh]�qgh�^ey�j_Zdp���^jm]h]h�ihjy^dm��

�

� GG Q.GWGQ � �� � � � � �������

^_�.����.��±�dhgklZglb�r\b^dhkl��j_Zdp����sh�}�h[_jg_gh�ijhihjp�cgbfb�^h�qZkm�`blly�
^_n_dlm� WG�� aZe_`g�klv� ydh]h� \�^� l_fi_jZlmjb� djbklZem�7�hibkm}lvky�j�\gyggyf� lbim�
j�\gyggy�:jj_g�mkZ��

��H[S�� N7(DW W �� � � � � �������
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^_�W��±�oZjZdl_jgbc�qZk��sh�fZ}�af�kl�i_j�h^m�\eZkgbo�l_jfhnemdlmZp�cgbo�dheb\Zgv��
yd��ijba\h^ylv�^h�fh`eb\hkl��i_j_kdhdh\h��jmoeb\hkl��^_n_dlm��(D�±�_g_j]�y�Zdlb\Zp���
j_dhf[�gZp�cgh]h�ijhp_km��

<jZom\Z\rb� ���� lZ� ����� m� �����fh`gZ� hljbfZlb� qZkh\�� aZe_`ghkl���sh� hibkmxlv�
gZdhibq_ggy�^_n_dl�\�af�s_ggy��Ijb�ihqZldh\�c�mfh\��QG���� �Q��m�i_jrhfm���^jm]hfm�
\biZ^dZo�\�^ih\�^gh�hljbfm}fh��
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gZkbq_gg�� ^hah\h�� aZe_`ghkl�� ijb� )� o� f�� a]�^gh� a� ������ \�^ih\�^Z}� \_ebqbg��

�.�3Q GDV �� lh[lh� aZe_`blv� \�^� ihlm`ghkl�� nex}gkm�� Z� lZdh`� \� kbem� ����� \�^�

l_fi_jZlmjb�hijhf�g_ggy��M�\biZ^dm�j_eZdkZp�cgh]h�ijhp_km��sh�\�^ih\�^Z}�d�g_lbp��
^jm]h]h� ihjy^dm�� j�\_gv� gZkbq_ggy� ^hah\h�� aZe_`ghkl�� \�^ih\�^Z}� \_ebqbg��
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A�jbk�� ��\b^gh��sh�j_eZdkZp�cg��ijhp_kb�h[ho�lbi�\�g_�\ieb\Zxlv�gZ�r\b^d�klv�
jhklm� dhgp_gljZp��� jZ^�Zp�cgbo� ^_n_dl�\� gZ� ihqZldm� hijhf�g_ggy� �\�g� }� e�g�cgbf�� ��
ih]Zgh�jhaj�agyxlvky�ijb�gZ[eb`_gg��^h�gZkbq_ggy�^hah\h��aZe_`ghkl���P_�hagZqZ}��sh�
ebr_�a�\b]ey^m�^hah\h��aZe_`ghkl��g_�fh`gZ�\klZgh\blb��ydbc�a�ijhp_k�\�±�Zg�]�eyp�y�
iZj� Nj_gd_ey� m� ijhp_k�� hijhf�g_ggy�� j_dhf[�gZp�cg�� ijhp_kb� i_jrh]h� qb� ^jm]h]h�
ihjy^dm� ±� h[f_`m}� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy�� >ey� \klZgh\e_ggy�
\�^ih\�^Zevgh]h�ijhp_km�ke�^�ijh\_klb�hijhf�g_ggy�ijb�j�agbo��gl_gkb\ghklyo�ihlhdm�
qZklbghd�lZ�ijb�j�agbo�l_fi_jZlmjZo� ��ihj�\gylb�j�\g��gZkbq_ggy�^hah\h��aZe_`ghkl���
:evl_jgZlb\gbf�kihkh[hf�}�^hke�^`_ggy�ijhp_km� �ahl_jf�qgh]h�\�^iZem�gZdhibq_gbo�
^_n_dl�\��hkd�evdb�^ey�j_dhf[�gZp�cgh]h�ijhp_km�i_jrh]h�ihjy^dm�qZkh\Z�aZe_`g�klv�
ijb� �ahl_jf�qghfm� \�^iZe�� [m^_� _dkihg_gp�Zevghx�� Z� ijb� j_dhf[�gZp��� aZ� j_Zdp�}x�
^jm]h]h� ihjy^dm� ±� ]�i_j[he�qghx�� Ke�^� lZdh`� \�^agZqblb��sh� ijb� ZgZe�a� ml\hj_ggy�
iZjgbo� Zkhp�Zl�\� ^_n_dl�\�� gZijbdeZ^�� dhfie_dkgbo� p_glj�\� dZl�hggZ� \ZdZgk�y��
h[¶}^gZgZ�a�Zg�hgghx��j�kl�dhgp_gljZp���lZdbo�^_n_dl�\�ijb�kl\hj_gg�� �o�ih�m^Zjghfm�
f_oZg�afm�l_`�}�e�g�cgbf�aZ�qZkhf��

Hkd�evdb�_g_j]���Zdlb\Zp���jhaiZ^m�f_lZklZ[�evgbo��hg�ah\Zgbo�p_glj�\�i_j_\Z`gh�
gb`q��� g�`� _g_j]�y� Zdlb\Zp��� ijhp_km� f�]jZp��� lhqdh\bo� ^_n_dl�\�� lh� \Z`eb\h�
\klZgh\blb� \ieb\� pbo� ijhp_k�\� gZ� oZjZdl_j� gZdhibq_ggy� �hg�ah\Zgbo� p_glj�\��
ml\hj_gbo�gZ�jZ^�Zp�cgbo�^_n_dlZo�af�s_ggy��Hkd�evdb��ijb� G, V!!V �ke�^�hq�dm\Zlb�

�hg�aZp���\k�o�gh\hml\hj_gbo�jZ^�Zp�cgbo�^_n_dl�\��lh�fb�gZ^Ze��g_�[m^_fh�\jZoh\m\Zlb�
fh`eb\�klv�h[f_`_ggy�jhklm�dhgp_gljZp���jZ^�Zp�cgbo�^_n_dl�\� af�s_ggy�ijhp_kZfb�
Zg�]�eyp��� qb� j_dhf[�gZp��� dhfihg_gl� iZj�Nj_gd_ey��<jZom\Z\rb� jhaiZ^� �hg�ah\Zgbo�
p_glj�\��ih^�[gh�^h�lh]h��yd�\�j�\gyggyo�������������hljbfZ}fh�^bn_j_gp�Zevg��j�\gyggy�
^ey� qZkh\h�� aZe_`ghkl�� dhgp_gljZp��� �hg�ah\Zgbo� p_glj�\� a� j_eZdkZp�}x� aZ� j_Zdp�yfb�
i_jrh]h���^jm]h]h�ihjy^dm�\�^ih\�^gh��
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i_jrh]h�lZ�^jm]h]h�ihjy^dm�\�^ih\�^gh��
A� j�\gygv� ����� �� ����� \bieb\Z}�� ahdj_fZ�� sh� ^hky]g_ggy� klZp�hgZjgh]h� j�\gy�

gZkbq_ggy� jhklm� dhgp_gljZp���� ijb� ydhfm� � GW�GQ �� \� h[ho� \biZ^dZo� aZ� jZomghd�
jhaiZ^m� �hg�ah\Zgbo� p_glj�\� \�^[mlbky� g_� fh`_�� �� ijbqbghx� gZkbq_ggy� fh`mlv�
\bklmiZlb� ebr_�ijhp_kb�� yd�� h[f_`mxlv� j�kl� dhgp_gljZp��� ^_n_dl�\� af�s_ggy�� lh[lh�
fbll}\Z� Zg�]�eyp�y� dhfihg_gl� iZj� Nj_gd_ey� m� f�kpyo� �o� ml\hj_ggy� Z[h� ^bnma�cgh�
dhgljhevh\ZgZ�j_dhf[�gZp�y�iZj�Nj_gd_ey�aZ�jZomghd�f�]jZp������dhfihg_gl��
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i_j_aZjy^dZ� ]_g_lbqgbo� ^_n_dl�\� gZkbqm}lvky� ijb� ^hky]g_gg�� j�\gy� dhgp_gljZp���
�hg�ah\Zgbo� ^_n_dl�\� ��� 

�� 3.3Q ,L V�V �� LZdbf� qbghf�� fZdkbfZevgZ� d�evd�klv�

�hg�ah\Zgbo�]_g_lbqgbo�^_n_dl�\�af_grm}lvky�ijb�a[�evr_gg��\_ebqbgb� .� ��Z[h�\�kbem�
����� l_fi_jZlmjb�7�� lZ� Zkbfilhlbqgh�gZ[eb`Z}lvky�^h�Q��ijb� a[�evr_gg��ihlm`ghkl��
nex}gkm�qZklbghd�hijhf�g_ggy�3��

GZ� jbk�� �� gZ\_^_gh� ]jZn�db� aZe_`ghkl_c� dhgp_gljZp��� �hg�ah\Zgbo� p_glj�\� \�^�
nex_gkZ�� jhajZoh\Zg�� aZ� ����� ^ey� lbo� kZfbo�iZjZf_lj�\��sh�^ey� jbk�� �� lZ�^ey� j�agbo�
agZq_gv� dhgklZglb� r\b^dhkl�� j_Zdp��� .� �� Yd� \b^gh� a� jbk�� ��� jhaiZ^� �hg�ah\Zgbo�
p_glj�\�� sh� \�^[m\Z}lvky� aZ� d�g_lbdhx� i_jrh]h� ihjy^dm�� g_� \_^_� ^h� af�gb� gZobem�
aZe_`ghkl�� Q�N�� m� ih^\�cghfm� eh]Zjbnf�qghfm� fZkrlZ[�� �\_ebqbgZ� gZobem�
aZe_`ghkl_c�Q�N��\bagZqZ}�ihjy^hd�j_Zdp���>�@���LZg]_gk�dmlZ�gZobem�aZe_`ghkl_c���±���
gZ�jbk���}�[ebavdbf�^h����sh�\�^ih\�^Z}�gZobeh\��ijyfh����gZ�jbk�����
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ZgZe�am��ijhl_���\�pvhfm�\biZ^dm�ke�^�hq�dm\Zlb�kblmZp���yd�kgh�ih^�[gh��lh�lh���sh�fZeZ�
f�kp_�ijb�ZgZe�a��j�\gygv�������������Ahdj_fZ��a������\bieb\Z}��sh�m�\�^kmlghkl��]_g_jZp���
jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy� ijhp_k� �hg�aZp��� jhklh\bo� ^_n_dl�\� ijb� gZy\ghkl��
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nex_gkZ��jhajZoh\Zg��aZ������^ey�lbo�kZfbo�iZjZf_lj�\��sh���^ey�ihi_j_^gvh]h�jbkmgdm�
lZ�^ey�j�agbo�agZq_gv�dhgklZglb�r\b^dhkl��j_Zdp����
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Jbk�� ��� D�g_lbdZ� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� ijb� \jZom\Zgg�� l_jf�qgh�
Zdlb\h\Zgh�� j_dhf[�gZp��� �hg�ah\Zgbo� p_glj�\� aZ� d�g_lbdhx� ^jm]h]h� ihjy^dm� ijb�
agZq_ggyo�dhgklZglb�r\b^dhkl��j_Zdp��� . � � �����������
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Yd� \b^gh� a� jbk�� ��� ijb� gZy\ghkl�� j_dhf[�gZp��� �hg�ah\Zgbo� p_glj�\� aZ� j_Zdp�}x�
^jm]h]h� ihjy^dm� \� h[eZkl�� \_ebdbo� nex}gk�\� kihkl_j�]Z}lvky� \�^obe_ggy� \_ebqbgb�
lZg]_gkZ�dmlZ�gZobem�\�^�h^bgbp��m�ih^\�cghfm�eh]Zjbnf�qghfm�fZkrlZ[���Ijb�pvhfm�
a[�evr_ggy� dhgklZglb�r\b^dhkl�� j_Zdp��� \_^_� ^h� lh]h��sh� \� h[eZkl�� \�^ghkgh� fZebo�



� ��

agZq_gv� . � �gZobe�af�gx}lvky�ijb�ijZdlbqgh�klZe�c�\_ebqbg��dhgp_gljZp����hg�ah\Zgbo�

p_glj�\�\�h[eZkl��gZkbq_ggy��lh^��yd�ijb�[�evrbo� . � �lZg]_gk�dmlZ�gZobem�ebrZ}lvky�
ihkl�cgbf���\�rbjhdhfm�^�ZiZahg��af�gb�iZjZf_lj�\�aZ^Zq��[ebavdbf�^h������Z�\_ebqbgZ�
dhgp_gljZp��� gZkbq_ggy� ihqbgZ}� ihf�lgh� af_grm\Zlbky��Hkd�evdb� ijb� ajhklZgg�� . � �

\_ebqbgZ�lZg]_gkm�dmlZ�gZobem�ijhoh^blv�\k��agZq_ggy�f�`���lZ������lh�kZf_�gZy\g�klx�
j_dhf[�gZp��� �hg�ah\Zgbo�p_glj�\� aZ�j_Zdp�}x�^jm]h]h�ihjy^dm�fh`mlv�[mlb�ihykg_g��
j_amevlZlb� ^hke�^`_gv� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� \� djbklZeZo� /L1E2��)H� lZ�
/L1E2��&U� >�@� ijb� hijhf�g_gg�� r\b^dbfb� g_cljhgZfb�� \� ydbo� lZg]_gk� dmlZ� gZobem�
aZe_`ghkl�� Q�N�� kdeZ^Z\� a� ����� 1grbf� fh`eb\bf� ihykg_ggyf� fh`_� [mlb� gZy\g�klv�
d�evdho� f_oZg�af�\� j_dhf[�gZp��� a� j�agbfb� ihjy^dZfb� j_Zdp�c�� >�ckgh�� ydsh�
ijbimklblb��sh�fh`eb\hx� h^ghqZkgh� }� j_dhf[�gZp�y� aZ� j_Zdp�yfb� yd�i_jrh]h�� lZd� ��
^jm]h]h�ihjy^dm��lh�\�^ih\�^g_�j�\gyggy�fZlbf_�\b]ey^�
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Jbk�� ��� D�g_lbdZ� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� ijb� \jZom\Zgg�� l_jf�qgh�
Zdlb\h\Zgh�� j_dhf[�gZp��� �hg�ah\Zgbo� p_glj�\� aZ� af�rZghx� d�g_lbdhx� i_jrh]h� lZ�
^jm]h]h�ihjy^dm�ijb� . � � ���
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Yd�\bieb\Z}�a�jhajZomgd�\��\�h[eZkl��\_ebdbo�nex}gk�\�N�a������kf±��\Z`eb\�rm�
jhev� m� ijhp_k�� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� ]jZ}� j_dhf[�gZp�y� aZ� j_Zdp�}x�
^jm]h]h�ihjy^dm��lh^��yd�ijb�f_grbo�nex}gkZo�N�a������y������kf±��±�j_dhf[�gZp�y�aZ�
j_Zdp�}x�i_jrh]h�ihjy^dm��

Ijb� �kgm\Zgg��\�djbklZe��\aZ}fh^���^_n_dl�\�j�agh]h�lbim��^hah\��aZe_`ghkl��^ey�
pbo� ^_n_dl�\� [m^mlv� \bagZqZlbky� a� kbkl_fb� ^bn_j_gp�Zevgbo� j�\gygv��>ey� ijbdeZ^m�
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jha]eyg_fh�ml\hj_ggy�ijb�hijhf�g_gg��dhfie_dkm�a�ijhlbe_`gh�aZjy^`_gbo�\ZdZgk�c��
Dhgp_gljZp���Zg�hggh������lZ�dZl�hggh������\ZdZgk�c�ih\bgg��aZ^h\hevgylb�j�\gyggyf�
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^_� .F� ±� r\b^d�klv� [�fhe_dmeyjgh�� j_Zdp��� dhfie_dkhml\hj_ggy�� dhgljhevh\ZgZ�
^bnma�}x��

M\�\rb� af�ggm� ]�  � Q�� ±� Q�� lZ� \�^g�fZxqb� ^jm]_� j�\gyggy� kbkl_fb� \�^� i_jrh]h��
hljbfm}fh�j�\gyggy�\�^ghkgh�]�

� � �3QGW�G] GGD �� V�V �� � � � � �����

yd_� fZ}� jha\¶yahd� ]�  � ]���� �� QD�VG�� ±� VG��3W�� >Ze��� \bjZab\rb� Q�� q_j_a� Q�� lZ� ]�� lZ�
\jZoh\mxqb��sh�]���� ����hljbfZ}fh�j�\gyggy�\�^ghkgh�Q���

� � W3QQ.Q.3Q
GW

GQ
GGDFFGD ���

�

��
� V�V��V �� � � �����

J�\gyggy�^ey�Q��}�h^ghlbigbf��

� � W3QQ.Q.3Q
GW

GQ
GGDFFGD ���

�
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� V�V��V �� � � �����

M� \biZ^dm�� dheb� i_j_j�ab� ijhp_k�\� ml\hj_ggy� Zg�hggh�� lZ� dZl�hggh�� \ZdZgk�c� }�
[ebavdbfb�� �� GG V|V ��hklZgg�fb�^h^ZgdZfb�m������������fh`gZ�ag_olm\Zlb��Ijb�pvhfm�

jha\¶yadb�j�\gygv������������hibkm\Zlbfmlvky�aZe_`g�klx�������ydm�ij_^klZ\e_gh�gZ�jbk��
���Yd� \b^gh� a�jbk�� �� �� \bieb\Z}�[_aihk_j_^gvh� a� ������ ����� ebr_�m�pvhfm� \biZ^dm�gZ�
^hah\bo�aZe_`ghklyo�kihkl_j�]Zlbf_lvky�gZkbq_ggy��

M� aZ]Zevghfm� \biZ^dm� jha\¶yadb� j�\gygv� ������ ����� aZibkmxlvky� q_j_a� nmgdp���
M�ll_d_jZ� ��� ]0 PN �lZ� ��� ]: PN �>�@��
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Dhgp_gljZp�y� ml\hj_gbo� dhfie_dk�\� QF� \bagZqZ}lvky� a� h^gh]h� a� ^\ho�
_d\�\Ze_glgbo�j�\gygv�
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AZ�ihqZldh\h��mfh\b�Qk���� ���a������hljbfm}fh��
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�������� QQQQQQQ GDGDF ��)V ��)V �� � � � �����

M� qZkldh\hfm� \biZ^dm�� dheb� \k�� ^_n_dlb� h^gh]h� lbim� ijbcfZxlv� mqZklv� m�
dhfie_dkhml\hj_gg���gZijbdeZ^��dheb��GQ��GW� �����lh��

)V �GDF QQ �� � � � � � �����

lh[lh�dhgp_gljZp�y�dhfie_dk�\�ajhklZ}�e�g�cgh��yd���m�\biZ^dm�h^bghqgbo�jZ^�Zp�cgbo�
^_n_dl�\� af�s_ggy� ����� Ijb� pvhfm�� \hq_\b^v�� �� dhgp_gljZp�y� ^_n_dl�\� �grh]h� lbim�
�lh[lh�Q���ajhklZlbf_�e�g�cgh�m�\�^ih\�^ghkl��^h�ki�\\�^ghr_ggy��

� �)V�V�� ������� GGDQQQQ �� � � � �����

J_amevlZlb� jhajZomgd�\� dhgp_gljZp�c� Zg�hggh�� lZ� dZl�hggh�� \ZdZgk�c� Q��� Q�� lZ�
dhfie_dk�\� QF� gZ\_^_gh� gZ� jbk�� ��� ijb� pvhfm�� hkd�evdb� jha\¶yadb� m� \b]ey^�� ����� }�
^hklZlgvh�g_ajmqgbfb�^ey�ZgZe�am��kbkl_fZ������jha\¶yam\ZeZky�qbk_evgh��
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Jbk�� ��� D�g_lbdZ� gZdhibq_ggy� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy� ±� Zg�hggbo� Q�� ���� lZ�
dZl�hggbo�\ZdZgk�c�Q������lZ��o�dhfie_dk�\�QF�����ijb�Q��� �Q��� ���

���kf±����VG�� ��Â��
±���

kf���VG�� ��Â��
±���kf���QD� �������

���kf±���.F� �����
±���F±��kf���Ijyf����lZ���ij_^klZ\eyxlv�

aZe_`ghkl�������lZ������\�^ih\�^gh��

�

Yd�\b^gh�a�jbk�����ijb�j�agbo�agZq_ggyo�i_j_j�am�jZ^�Zp�cgh]h�^_n_dlhml\hj_ggy�
Zg�hggh�� lZ� dZl�hggh�� \ZdZgk�c� \�h[eZkl�� \_ebdbo�nex}gk�\� kihkl_j�]Z}lvky� ajhklZggy�
dhgp_gjZp���\ZdZgk�c��sh�oZjZdl_jbamxlvky�[�evrbf�i_j_j�ahf�^_n_dlhml\hj_ggy�VG�lZ�
af_gr_ggy� dhgp_gljZp��� \ZdZgk�c� a� f_grbf� VG�� P_� a\¶yaZgh� a� lbf�� sh� ajhklZggy�
dhgp_gljZp��� ^_n_dl�\� a� [�evrbf� VG� \_^_� ^h� a[�evr_ggy� �fh\�jghkl�� a\¶yam\Zggy�
^_n_dl�\� ^jm]h]h� lbim� m� dhfie_dk�� ydZ� ijb� ^_ydhfm� agZq_gg�� nex}gkm� ihqbgZ}�
i_j_\bsm\Zlb� �fh\�jg�klv� �o� ml\hj_ggy�� Ijb� pvhfm� gZ� ^hah\�c� aZe_`ghkl��
kihkl_j�]Zlbf_lvky� fZdkbfmf� �^b\�� djb\m� �� gZ� jbk�� ���� sh� fh`_� jha]ey^Zlbky� yd�
oZjZdl_jgZ� hkh[eb\�klv� ^hah\h�� aZe_`ghkl��� ydZ� fZ}� f�kp_� ijb� ml\hj_gg�� \�
hijhf�g_ghfm�djbklZe��dhfie_dk�\�^_n_dl�\��

<bkgh\db�
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M�jh[hl��jha]eygmlh�aZ^Zqm�hibkm�d�g_lbdb�gZdhibq_ggy�jZ^�Zp�cgbo�^_n_dl�\�±�
�hg�ah\Zgbo� p_glj�\� lZ� ^_n_dl�\� af�s_ggy� \� djbklZeZo� kdeZ^gbo� hdkb^�\�� Jha]eygmlh�
fh^_e��� yd�� hibkmxlv� hkgh\g�� ijhp_kb� lZ� y\bsZ�� sh� fZxlv� f�kp_� ijb� hijhf�g_gg��
djbklZeZ� ±� af�gm� aZjy^h\h]h�klZgm� ]_g_lbqgbo�^_n_dl�\� a�ml\hj_ggyf�f_lZklZ[�evgbo�
�hg�ah\Zgbo�p_glj�\�� ahdj_fZ��p_glj�\� aZ[Zj\e_ggy��h[f_`_g�klv�ijhp_km�i_j_aZjy^db�
]_g_lbqgbo� ^_n_dl�\� �o� d�evd�klx� lZ� ijhp_khf� j_dhf[�gZp���� ml\hj_ggy� jZ^�Zp�cgbo�
^_n_dl�\� af�s_ggy� �iZj� Nj_gd_ey�� �� �o� \lhjbggm� �hg�aZp�x�� lh[lh� af�gm� aZjy^h\h]h�
klZgm� ml\hj_gbo� ijb� hijhf�g_gg�� jZ^�Zp�cgbo� ^_n_dl�\�� h[f_`_g�klv� ijhp_km�
ml\hj_ggy� jZ^�Zp�cgbo� ^_n_dl�\�� Z� hl`_�� �� ijhp_km� \lhjbggh�� �hg�aZp���� ijhp_kZfb�
j_dhf[�gZp��� ijb� ml\hj_gg�� nj_gd_e�\kvdh�� iZjb� \� ahg�� Zg�]�eyp��� dhfihg_gl� �grh���
fh`eb\�klv� jhaiZ^m� f_lZklZ[�evgbo� p_glj�\� lZ� j_dhf[�gZp��� nj_gd_e�\kvdbo� iZj� aZ�
jZomghd�l_jfhZdlb\h\Zgh��j_dhf[�gZp����

IhdZaZgh�� sh� \� aZ]Zevghfm� \biZ^dm�� Ze_� aZ� \�^kmlghkl�� ml\hj_ggy� dhfie_dk�\�
^_n_dl�\�� ^hah\�� aZe_`ghkl�� f�klylv� ^\�� h[eZkl�� gZkbq_ggy�� i_jrZ� a� ydbo� \�^ih\�^Z}�
ih\g�c� i_j_aZjy^p�� ]_g_lbqgbo� ^_n_dl�\� djbklZem�� ^jm]Z� ±� gZkbq_ggx� ijhp_km�
ml\hj_ggy�jZ^�Zp�cgbo�^_n_dl�\�af�s_ggy�\gZke�^hd��o�\aZ}fgh��Zg�]�eyp����

AZ� gZy\ghkl�� l_jfhZdlb\h\Zgh�� j_dhf[�gZp��� jZ^�Zp�cgbo� ^_n_dl�\� af�s_ggy�
oZjZdl_j� ^hah\bo� aZe_`ghkl_c� g_� ^ha\hey}� \bagZqblb� ihjy^hd� j_Zdp��� j_dhf[�gZp����
>ey�\klZgh\e_ggy�\�^ih\�^Zevgh]h�ijhp_km� ke�^�\bagZqblb�\_ebqbgm�j�\gy�gZkbq_ggy�
ijb�j�agbo��gl_gkb\ghklyo�ihlhdm�qZklbghd�lZ�ijb�j�agbo�l_fi_jZlmjZo��

L_jfhZdlb\h\ZgZ�j_dhf[�gZp�y��hg�ah\Zgbo�p_glj�\��sh�\�^[m\Z}lvky�aZ�d�g_lbdhx�
i_jrh]h� ihjy^dm�� g_� \_^_� ^h� af�gb� gZobem� ^hah\h�� aZe_`ghkl�� m� ih^\�cghfm�
eh]Zjbnf�qghfm�fZkrlZ[����

Ijb�j_dhf[�gZp����hg�ah\Zgbo�p_glj�\�aZ�j_Zdp�}x�^jm]h]h�ihjy^dm�ijb�ajhklZgg��
r\b^dhkl�� j_Zdp��� gZobe� ^hah\h�� aZe_`ghkl�� af_grm}lvky�� KZf_� j_dhf[�gZp�}x�
�hg�ah\Zgbo� p_glj�\� aZ� j_Zdp�}x� ^jm]h]h� ihjy^dm� �Z[h� gZy\g�klx� d�evdho� f_oZg�af�\�
j_dhf[�gZp��� a� j�agbfb� ihjy^dZfb� j_Zdp�c�� fh`mlv� [mlb� ihykg_g�� j_amevlZlb�
^hke�^`_gv�gZdhibq_ggy�jZ^�Zp�cgbo�^_n_dl�\�\�djbklZeZo�/L1E2��)H�lZ�/L1E2��&U�ijb�
hijhf�g_gg��r\b^dbfb�g_cljhgZfb��

AZ�mfh\b�ml\hj_ggy�dhfie_dk�\�^_n_dl�\�� ahdj_fZ��dhfie_dkm��sh�kdeZ^Z}lvky� a�
Zg�hggh�� lZ� dZl�hggh�� \ZdZgk�c�� ijb� ^hklZlgvh� \_ebdbo� nex}gkZo� \�^[m\Zlbf_lvky�
a[Z]Zq_ggy� djbklZem� ^_n_dlZfb� a� [�evrbf� agZq_ggyf� i_j_j�am� jZ^�Zp�cgh]h�
^_n_dlhml\hj_ggy�VG�lZ�a[�^g_ggy�ch]h�^_n_dlZfb�a�f_grbf�i_j_j�ahf��Ijb�pvhfm�gZ�
aZe_`ghkl�� dhgp_gljZp��� ^_n_dl�\� hklZggvh]h� lbim� \�^� nex}gkZ� kihkl_j�]Z}lvky�
fZdkbfmf��sh�fh`_� jha]ey^Zlbky� yd� oZjZdl_jgZ� hkh[eb\�klv� ^hah\h�� aZe_`ghkl��� ydZ�
\dZam}� gZ� ml\hj_gg�� \� hijhf�g_ghfm� djbklZe�� dhfie_dk�\� ^_n_dl�\�� HljbfZg��
fZl_fZlbqg�� fh^_e�� fh`mlv� [mlb� \bdhjbklZg�� ^ey� ZgZe�am� hkh[eb\hkl_c� ^hah\bo�
aZe_`ghkl_c�^ey�j�agbo�djbklZe�\�l\_j^hl�evgh��_e_dljhg�db�lZ�nhlhg�db��

E�l_jZlmjZ�

��� FZldh\kvdbc�:�H��FZl_j�Zeb�d\Zglh\h��_e_dljhg�db��±�Ev\�\��E�]Z�Ij_k���������
��� FZldh\kdbc�:�H���Km]Zd�>�X��M[bakdbc�K�;��b�^j��<ha^_ckl\b_�bhgbabjmxsbo�

baemq_gbc�gZ�f_l_jbZeu�we_dljhgghc�l_ogbdb��±�Ev\h\��K\�l���������
��� 6XJDN�'���0DWNRYVNLL�$���'XU\JLQ�$��HW�DO�����-��/XPLQHVFHQFH���±�������±�9������±�3��

������

��� 8EL]VNLL� 6�%���0DWNRYVNLL� $�2���.KRO\DYND�5�0��� 5DN�0�0�� ��� -��0DJQ��	�0DJQ��

0DW��±������±�9������±�3�����������
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��� 8EL]VNLL�6�%���0DWNRYVNLL�$�2���.X]PD�0�� ��� -��0DJQ��	�0DJQ��0DW��±�������±�9��

���������±�3�����������

��� M[�akvdbc�K�;�� ���<�kgbd�>M�³Ev\�\kvdZ�ihe�l_og�dZ´��K_j��?e_dljhg�dZ��±��������
��������&����±����

��� 8EL]VNLL� 6�%��� 0DWNRYVNLL� $�2��� 0LURQRYD�8OPDQH� 1�� HW� DO�� 3K\V�� 6WDW�� 6RO�� �D�� ±�

������±�����±�3������������

��� KijZ\hqgbd�ih�ki_pbZevguf�nmgdpbyf��Ih^�j_^��:[jZfh\bpZ�F���Klb]Zg�B��±�
Fhkd\Z���������

��� DZfd_� W�� KijZ\hqgbd� ih� h[udgh\_gguf� ^bnn_j_gpbZevguf� mjZ\g_gbyf�� ±�
Fhkd\Z��������


