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HKH;EB<HKL1 A<HJHLGH=H�JHAK1X<:GGYIH<1EVGBO�?E?DLJHG1<�IH<?JOG?XQ�*D$V�����
E�:�D�afZg��<�F�N_c_j��L�X�Ihibd
1gklblml�_e_dljhggh��n�abdb�G:G MdjZ�gb�\me��Mg�\_jkbl_lkvdZ�����M`]hjh^�������H�PDLO��OHRNL]PDQ#XNUSRVW�QHW

Ij_^klZ\e_gh� j_amevlZlb� ^hke�^`_ggy� ijm`gh]h� lZ� g_ijm`gh]h� a\hjhlgh]hjhak�x\Zggy�ih\�evgbo ��±��_<��fhgh_g_j]_lbqgbo �):+0�a���±���f_<��_e_d�ljhg�\� ih\_jog_x� ������ Zjk_g�^m� ]Ze�x�� e_]h\Zgh]h� 6Q�� Lhgdm� kljmdlmjm� \ki_dljZo� ih\¶yaZgh� a�� a[m^`_ggyf� ih\_jog_\bo� lZ� h[¶}fgbo� _e_dljhggboklZg�\��IhdZaZgh��sh� _g_j]_lbqg�� iheh`_ggy� \by\e_gbo� hkh[eb\hkl_c� ^h[j_dhj_exxlv�a _g_j]_lbqgbfb�\�^klZgyfb�f�`�fZdkbfmfZfb�]mklbgb�_e_dljhg�gbo�klZg�\��jhajZoh\Zgbfb�l_hj_lbqgh�� \bagZq_gbfb��grbfb�_dki_jbf_glZev�gbfb�f_lh^Zfb��lZ�kmll}\h�^hih\gxxlv��o�
<klmi1gl_jij_lZp�y� n�abqgbo� ijhp_k�\�� sh\�^[m\Zxlvky� m l\_j^hfm� l�e�� g_fh`eb\Z[_a�\�^hfhkl_c�ijh�ch]h�ahggm�kljmdlmjm�ydZ�h[mfh\ex}�\eZklb\hkl��h[¶}dlZ��?e_d�ljhggZ� _g_j]_lbqgZ� kljmdlmjZ� Zjk_g�^m]Ze�x�� ydbc� rbjhdh� \bdhjbklh\m}lvky� mf�djh�� lZ� gZgh_e_dljhg�p��� ^hke�^`m\Z�eZky� i_j_\Z`gh� f_lh^Zfb� mevljZn�h�e_lh\h�� lZ� j_gl]_g�\kvdh�� nhlh_e_dljhg�gh��ki_dljhkdhi�� >�±�@��Ijb�pvhfm�h^_j�`Zgh� ^hkblv� [Z]Zlm� �gnhjfZp�x� ijhkljmdlmjm�\Ze_glgh��ahgb��Z kljmdlmjZ�ah�gb ijh\�^ghkl�� aZebrZ}lvky� ^h� d�gpy� g_\bagZq_ghx�� Dj�f� lh]h�� ^hkblv� h[f_`_�gbfb� } ^Zg�� � ijh� ih\_jog_\�� _e_dljhgg�klZgb�<boh^yqb� a pvh]h�� f_lhx� ^Zgh�� jh�[hlb�[meh�\b\q_ggy�hkh[eb\hkl_c�[m^h�\b� \Ze_glgh�� ahgb� � ahgb� ijh\�^ghkl��� ZlZdh`� _g_j]_lbqgh�� kljmdlmjb� ih\_jog�*D$V������\ h[eZkl���±��_<�

F_lh^bdZ�_dki_jbf_glm�� ajZadb>hke�^`_ggy� \bdhgZgh� f_lh^hf� a\h�jhlgh]h� jhak�x\Zggy� _e_dljhg�\� gbavdbo

_g_j]�c� �AJ?G?��� ydbc� ^h[j_� aZj_dhf_g�^m\Z\� k_[_�^ey�f_lZe�\ >�±��@� lZ� _e_f_g�lZjgbo�gZi�\ijh\�^gbd�\�6L�lZ�*H >��±��@�?dki_jbf_glb� ijh\_^_gh� gZ� \bkhdh�\Zdmmfg�c� mklZgh\p�� �3 a� �����IZ�� a [_a�fZkeyghx�\�^dZqdhx��>ey�h^_j`Zggy�fh�gh_g_j]_lbqgh]h� _e_dljhggh]h� imqdZ� lZZgZe�am� ijm`gh� � g_ijm`gh� jhak�ygbo_e_dljhg�\� \bdhjbklZgh� ]�ihpbdeh�^Zev�gbc _e_dljhggbc� ki_dljhf_lj�� Ijbgpbijh[hlb� ki_dljhf_ljZ� � f_lh^bdm� ^hke��^`_gv�^_lZevgh�hibkZgh�\ >������@�< mfh\Zo�^Zgh]h�_dki_jbf_glm�oZjZd�l_jbklbdb� ki_dljhf_ljZ� [meb� lZd��� _g_j�]�y�_e_dljhg�\� �±� _<��kljmf�i_j\bggh]h�imqdZ� a� ����:�� kljmf� \�^[blh]h� imqdZa ���� ± �����:�� ^�Zf_lj� imqdZ� a� ��� ff�ih\gZ� rbjbgZ� _g_j]_lbqgh]h� jhaih^�em_e_dljhg�\� m i_j\bgghfm� imqdm� gZgZi�\\bkhl�� fZdkbfmfm �):+0�� a� ��±�� f_<�� _g_j]_lbqg_� jha^�e_ggy� ZgZe�aZ�lhjZ� �):+0�� a� �� f_<��Ijhp_k� \bf�jx�\Zgv� Z\lhfZlbah\Zgh�� Kb]gZe� m dh`g�clhqp�� gZ]jhfZ^`m}lvky� ijhly]hf� �±��k_dmg^�� mk_j_^gx}lvky� � aZibkm}lvky� m[Zam�^Zgbo�dhfi¶xl_jZ�?dki_jbf_glb� ijh\_^_gh� gZ� ^a_j�dZevgbo�� ahj�}glh\Zgbo� ^h �Û� ih\_jogyo������ iZkihjlbah\Zgh]h� fhghdjbklZe�q�
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gh]h� Zjk_g�^m� ]Ze�x�� e_]h\Zgh]h� 6Q�� Q�lbim� ijh\�^ghkl�� �Q a� ���u������ P a� ����kf��<uk��1G a��u���� kf�����HqbkldZ�ih\_j�ohgv� a^�ckgx\ZeZkv� ijh]j�\Zggyf� ^h����±�����D m�\Zdmmf��a�����IZ�ijhly]hf��]h^bg��[hf[Zj^m\Zggyf�ajZadZ�a a\hjhl�gh]h�[hdm�\bkhdh_g_j]_lbqgbfb� _e_dljh�gZfb� �8 a� ���� <�� , a� �� f:��� Dhgljhevqbklhlb� ih\_jog�� a^�ckgx\Z\ky� aZ� gZ�y\g�klx�q�ldh��lZ�g_af�ggh��lhgdh��kljmd�lmjb� m ki_dljZo� AJ?G?�� oZjZdl_jgh�� ^ey^Zgh��ih\_jog��
?dki_jbf_glZevg��j_amevlZlblZ��o�h[]h\hj_ggyM ^Zg�c� jh[hl�� ^hke�^`_gh� _g_j]_�lbqg�� aZe_`ghkl�� �gl_gkb\ghkl��ijm`gh]hjhak�x\Zggy� lZ� ki_dljb� _g_j]_lbqgbo\ljZl� ijb� j�ag�c� _g_j]��� iZ^Zxqbo� _e_d�ljhg�\����� ± ��_<��Q�*D$V������DZe�[jm\Zggy�_g_j]_lbqgh��rdZeb�ijb^hke�^`_ggyo� ijm`gh]h� a\hjhlgh]h� jha�k�x\Zggy� a^�ckgx\Zehky� aZ� akm\hf�\hevl�Zfi_jgh�� oZjZdl_jbklbdb� kljmfm� gZ� ajZ�ahd��Ijb�pvhfm�aZ�gmev�rdZeb�[jZ\ky�fZd�kbfmf�nmgdp���jhaih^�em�iZ^Zxqh]h�_e_d�ljhggh]h� imqdZ� aZ� _g_j]�}x�� Ijb� ^hke��^`_ggyo� ki_dlj�\� \ljZl� aZ� gmev� rdZeb[jZehky� _g_j]_lbqg_� iheh`_ggy� i�dmijm`gh� jhak�ygbo� _e_dljhg�\�� Lhqg�klvdZe�[jm\Zggy� _g_j]_lbqgh�� rdZeb� klZgh�\blv � ��±���f_<�GZ� jbk��� gZ\_^_gh� _g_j]_lbqgm� aZ�e_`g�klv� �gl_gkb\ghkl�� �?A1�� ijm`gh]hjhak�x\Zggy� _e_dljhg�\� ih\_jog_xQ�*D$V������� >ey� p�}�� aZe_`ghkl�� oZjZd�l_jgbc� j�adbc� kiZ^� �gl_gkb\ghkl�� _e_d�ljhggh]h�imqdZ� a jhklhf�_g_j]����gZ�ydbcgZdeZ^Z}lvky�lhgdZ�kljmdlmjZ��Yd�ihdZaZ�gh� gZfb� jZg�r_� ^ey� 6L� lZ� *H� >��±��@�f�g�fmfb� gZ� ?A1� ijm`gh]h� jhak�x\Zggyh[mfh\e_g�� lbf��sh�ijb�^_yd�c� q�ldh� \b�agZq_g�c� _g_j]��� \�^[m\Z}lvky� j�ad_� a[�ev�r_ggy� cfh\�jghkl�� a[m^`_ggy� _e_dljhg�gbo�_g_j]_lbqgbo�klZg�\�l\_j^h]h�l�eZ��P_ijba\h^blv� ^h� lh]h�� sh� qZklbgZ� _e_d�ljhg�\�\ljZqZ}�_g_j]�x�� \b[m\Z}�a ihlhdm

ijm`gh�\�^[blbo��<�^ih\�^gh�� m ki_dljZo\ljZl� ijb� p�c� _g_j]��� kihkl_j�]ZxlvkyfZdkbfmfb��P_�i�^l\_j^`mxlv�� h^_j`Zg�gZfb�ki_dljb�\ljZl�*D$V������

Jbk�� ��� ?g_j]_lbqgZ� aZe_`g�klv� �gl_gkb\ghkl�ijm`gh]h� a\hjhlgh]h� jhak�x\Zggy� _e_dljhg�\Q�*D$V������
:gZe�a� h^_j`Zgbo� j_amevlZl�\� ^Z}fh`eb\�klv� kl\_j^`m\Zlb��sh� _g_j]_lbq�g_�iheh`_ggy�f�g�fmf�\�gZ�?A1�ijm`gh]hjhak�x\Zggy� _e_dljhg�\� � fZdkbfmf�\� mki_dljZo�\ljZl�m f_`Zo�ihob[db�_dki_jb�f_glm�dhj_exxlv�f�`�kh[hx�>hke�^`_ggy� ki_dlj�\� \ljZl�ijh\h^b�ehky�ijb�j�agbo� _g_j]�yo�iZ^Zxqbo� _e_d�ljhg�\� �\�^� ���� ^h� � _<� a djhdhf� ��� _<��hkd�evdb�� yd� ihdZaZgh� gZfb� jZg�r_� >��±��@��nhjfZ�ki_dlj�\�\ljZl�m p�c�h[eZkl��aZ�e_`blv� \�^� _g_j]��� a[m^`_ggy�� GZ� jbk��ij_^klZ\e_gh� h^_j`Zg�� gZfb� ki_dljb_g_j]_lbqgbo�\ljZl�Q�*D$V������
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Jbk�����Ki_dljb�_g_j]_lbqgbo�\ljZl�Q�*D$V�������ijb�j�agbo�_g_j]�yo�a[m^`mxqbo�_e_dljhg�\��(S��
Ijb� �gl_jij_lZp���_dki_jbf_glZevgbo^Zgbo�fb�\boh^beb�a lh]h��sh�cfh\�jg�klv\ljZlb� _g_j]��� i_j\bggbfb� _e_dljhgZfb[m^_� gZc[�evrhx� ijb� a[m^`_gg�� _e_dl�jhggbo� i_j_oh^�\�f�`�fZdkbfmfZfb� ]mk�lbgb� aZih\g_gbo� � imklbo� _e_dljhggboklZg�\�>ey� hlhlh`g_ggy� hkh[eb\hkl_c� mki_dljZo� AJ?G?� ijhZgZe�ah\Zgh� l_hj_�lbqg�� jhajZomgdb� ahggh�� kljmdlmjb� Zj�k_g�^m�]Ze�x��ijh\_^_g��j�agbfb�f_lh^Zfb>������@��:gZe�a�e�l_jZlmjgbo�^Zgbo�ihdZ�aZ\�� sh� ij_^klZ\e_g�� iZjZf_ljb� ahggh�_g_j]_lbqgh�� kljmdlmjb� kmll}\h� aZe_`Zlv\�^� f_lh^m� jhajZomgdm� � \bdhjbklZgbo� mgvhfm� gZ[eb`_gv��GZc[�evr� lhqgh� h^_j�`Zg�� gZfb� _dki_jbf_glZevg�� ^Zg�� ma]h�^`mxlvky� a l_hj_lbqgbfb� j_amevlZlZfb�hljbfZgbfb� _fi�jbqgbfb� f_lh^hf� ik_\�^hihl_gp�Zem� lZ� NS�f_lh^hf� �jbk����� aZ

mfh\b�� sh� ^ey� ki_dlj�\� AJ?G?� g_� ijZ�pxxlv� hilbqg�� ijZ\beZ� \�^[hjm� � fZc`_h^gZdh\h� �fh\�jg��yd�ijyf���lZd� � g_ijyf�_e_dljhgg��i_j_oh^b�Hkh[eb\hkl�� m ki_dljZo�� _g_j]�y� ydbog_� \�^ih\�^Z}� _e_dljhggbf� i_j_oh^Zf� \h[¶}f���ih\¶yaZg��a gZy\g�klx�ih\_jog_\bo_e_dljhggbo� klZg�\� �I?K��� <b\q_ggxI?K�\ Zjk_g�^�� ]Ze�x�ijbk\yq_gh� jh[hlb>�±��� ��±��@�� AZ]Zevgbc� \bkgh\hd� a pbojh[�l�� ^ey� �^_Zevgbo� ih\_johgv� *D$V� \h[eZkl�� aZ[hjhg_gh�� ahgb� h[¶}fm� g_� ih�\bgg�� �kgm\Zlb� ih\_jog_\�� klZgb�� H^gZd�gZy\g�klv� koh^bghd�� ihjmr_ggy� kl_o�h�f_lj���� o_fhkhj[h\Zg�� fhe_dmeb� ijba\h�^ylv� ^h� aZfhjh`m\Zggy� j�\gy�N_jf���shk\�^qblv� ijh� gZy\g�klv� \_ebdh�� dhgp_g�ljZp���I?K�m aZ[hjhg_g�c�ahg���GZ�`Zev���olhqg_�_g_j]_lbqg_�iheh`_ggy�^hk��g_�\b�agZq_gh�
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LZ[ebpy���?g_j]_lbqg��iheh`_ggy�hkh[eb\hkl_c�m ki_dljZo�AJ?G?lZ�fh`eb\��_e_dljhgg��i_j_oh^b�^ey�Q�*D$V
?e_dljhgg��i_j_oh^b� Ijm`g_jhak�x\Zggy�?��_< Ki_dljb�_g_j]_�lbqgbo�\ljZl�?��_< ?dki_jbf_gl�?��_<�>��±��@ L_hj_lbqg�jhajZomgdb�?��_<�>������@

Fh`eb\�_e_dljhgg�i_j_oh^b
$� ���� ���� ���� û/�F$� ���� ���� ���� û+��F$� ���� ���� ���� ;�F ±�;�F$� ���� ���� ���� ;�Y ±�;�F$� ���� ���� +� ±�6
�$� ���� ���� ����$� ����$� ���� ���� ����$� ����$�� ���� ���� ����$�� ���� ����$�� ���� ����$�� ���� ���� ���� ���� +��Y ��+�F$�� ����$�� ���� ���� ���� +��Y ��/�F
$�� ���� ���� ���� +��Y ±�;�F$�� ����$�� ���� ����$�� ����$�� ���� ���� ���� ���� /�Y ±�/�F$�� ���� ���� ���� ���� +�Y ±�/�F

Ijbf�ldZ��+��;��/�±�\bkhdhkbf_ljbqg��lhqdb�a\_^_gh��ahgb�;j�eex_gZ�a fZdkbfmfZfb]mklbgb�_e_dljhggbo�klZg�\��6�±�I?K�
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[Jbk�� ��� AhggZ� kljmdlmjZ� Zjk_g�^m� ]Ze�x�� jhajZoh�\ZgZ�_fi�jbqgbf�f_lh^hf�ik_\^hihl_gp�Zem��Z��lZNS�f_lh^hf��[��
?g_j]_lbqg_� iheh`_ggy� hkh[eb\h�kl_c� m ki_dljZo� AJ?G?� mk_j_^g_g_� aZ^_d�evdhfZ�k_j�yfb�\bf�jx\Zgv��� ^Zg��ijhfh`eb\�� _e_dljhgg�� i_j_oh^b� ^ey� Q�*D$V������ ij_^klZ\e_gh� \ LZ[ebp�� ��<b^gh��sh�h^_j`Zg��gZfb�j_amevlZlb�^h�[j_�ma]h^`mxlvky�yd�a l_hj_lbqgbfb�jha�

jZomgdZfb�h[¶}fgh��ahggh��kljmdlmjb�>�����@�� lZd� � a� _dki_jbf_glZevgbfb� ^Zgbfb�grbo� Z\lhj�\� >��±��@�� G_hlhlh`g_g�hkh[eb\hkl�� \ ki_dljZo� AJ?G?� fh`mlv[mlb� h[mfh\e_g�� yd� ih\_jog_\bfb� _e_d�ljhggbfb� klZgZfb�� lZd� � ^hf�rdh\bfbj�\gyfb�� Ijbjh^m� pbo� klZg�\� [m^_� \klZ�gh\e_gh�ih^Zevrbfb�^hke�^`_ggyfb�
<bkgh\db<by\e_gh�� sh� hkh[eb\hkl�� gZ� ?A1ijm`gh]h� AJ?G?� � m� ki_dljZo� \ljZl� Q�*D$V������ h[mfh\e_g�� a[m^`_ggyf� _e_d�ljhggbo�klZg�\�<klZgh\e_gh� \aZ}fha\¶yahd� hkh[eb\h�kl_c�gZ�?A1�ijm`gh]h�AJ?G?�� \�ki_dljZo\ljZl� a _g_j]_lbqgbfb� \�^klZgyfb� f�`lhqdZfb� a fZdkbfmfZfb� ]mklbgb� h[¶}f�gbo� � ih\_jog_\bo� _e_dljhggbo� klZg�\� ma\_^_g�c�ahg��;j�eex_gZ�Zjk_g�^m�]Ze�x�IhdZaZgh�� sh� hljbfZg�� j_amevlZlb^h[j_� ma]h^`mxlvky� yd� a l_hj_lbqgbfbjhajZomgdZfb�ahggh��kljmdlmjb�Zjk_g�^m]Ze�x�� lZd� � a� _dki_jbf_glZevgbfb� ^Z�gbfb�� h^_j`Zgbfb� f_lh^Zfb� MN?K�JN?K�� nhlhih]ebgZggy�� ki_dljhkdhi��oZjZdl_jbklbqgbo� \ljZl� lZ� kmll}\h� ^h�ih\gxxlv��o�Jh[hlm� \bdhgZgh� aZ� ]jZglhf� Ij_ab�^_glZ� MdjZ�gb� ^ey� i�^ljbfdb� gZmdh\bo^hke�^`_gv�fheh^bo�\q_gbo�*3�)�������

E�l_jZlmjZ
�� <�<�G_fhrdZe_gdh��<�=�:e_rbg��We_d�ljhggZy�ki_dljhkdhiby�djbklZeeh\��GZ�mdh\Z�^mfdZ��Db_\���������� We_dljhggZy� b bhggZy� ki_dljhkdhibyl\_j^uo� l_e�� Ih^� j_^�� E�Nbjf_gkZ�>`�<wggbdZ�b <�>_d_ck_jZ� �Fbj��Fh�kd\Z���������� W��A_g]mbe��NbabdZ�ih\_joghklb� �Fbj�Fhkd\Z���������� -�2OGH�� *�0DQWH��+�3�%DUQVFKHLGW�� /�.LSS�-�&�.XKU��5�0DQ]NH��0�6NLERZVNL��-�+HQN�:�6FKDWNH��3K\V�5HY�%����������������

�� -�+HQN��:�6FKDWNH��+�3�%DUQVFKHLGW��&�-D�QRZLW]� 5�0DQ]NH�� 0�6NLERYVNL�� 3K\V�5HY�%�������������������� ;�:�G_kl_j_gdh�� H�<�Kgbldh�� Nbabq_�kdb_� k\hckl\Z� ZlhfZjgh�qbklhc� ih�\_joghklb� ihemijh\h^gbdh\� �GZmdh\Z^mfdZ��Db_\���������� -�(�2UWHJD�� )�-�+HPVHO�� 3K\V�5HY�%� ����������������� K�:�Dhfheh\�� Bgl_]jZevgZy� \lhjbqgh�_e_dljhggZy� ki_dljhkdhiby� �E_gbg�]jZ^��������
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�� L�X�Ihibd�� H�;�Ri_gbd�� X�<�Ihibd�NLL������������������� L�X�Ihibd��<�F�N_c_j��F�F�?j^_\^��X�<�Ihibd�� H�;�Ri_gbd�� MN@� ����������������� 9�0�)H\HU�� 7�<X�3RSLN�� 2�%�6KSHQLN�<X�9�3RSLN�� 0�0�(UGHYG\�� -�� (OHFWURQ6SHFWURVF�� DQG�5HODWHG� 3KHQRPHQD� ������������������ H�;�Ri_gbd�� G�F�Wj^_\^b�� L�X�Ih�ibd��@LN������������������� 2�%�6KSHQLN�� 7�<X�3RSLN�� 9�0�)H\HU�<X�9�3RSLN��3K\VLFD�%�������������������� 7�<X�3RSLN�� 9�0�)H\HU�� 2�%�6KSHQLN�<X�9�3RSLN�� 5DG�� 3K\V�� &KHP�� ���� ������������� 7�<X�3RSLN�� 9�0�)H\HU�� 2�%�6KSHQLN�<X�9�3RSLN�� 6XUIDFH� 6FLHQFH� ����� ������������� 7�<X�3RSLN�� 9�0�)H\HU�� 2�%�6KSHQLN�<X�9�3RSLN�� 6XUIDFH� 6FLHQFH� ����� /������������� G�B�JhfZgxd��H�;�Ri_gbd��C�:�FZg�^b��N�N�IZii��B�<�Q_jgurh\Z��@LN������� �������
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