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AZijhihgh\Zgh�dhgp_ip�x�aZklhkm\Zggy�[Zevgbo�hp�ghd�qbk_evghkl��kkZ\p�\�< hkgh\��i�^oh^m ±�r_klb[ZevgZ�rdZeZ� qbk_evghkl�� ihimeyp�c�� ih[m^h\ZgZ� m ORJ�fZkrlZ[��� \ yd�c ³�´� hagZqZ}� \�^kmlg�klv� \b^m�� Z p_gljZevgbf� [Zehf� } ³�´�a\bqZcgbc�j�\_gv�qbk_evghkl����<bagZq_gh�qhlbjb�]heh\g��h[e�dh\��]jmib�kkZ\p�\�±dZ`Zgb�� f�djh��� f_ah��� fZdjhfZfZe���� Z \� f_`Zo� ^\ho� hklZgg�o� ±� ih� ljb±qhlbjbi�^]jmib��Hkgh\hx�hp�ghd� } \bagZq_ggy�qZklhlb� j_}kljZp��� \b^m� lZ�ch]h�qZkldb� mkdeZ^�� h[e�dh\h�� ]jmib�� GZ� ijbdeZ^�� f�djhfZfZe�c� jha]eygmlh� f�g�fZevgm� ko_fmh[e�dm� p�}�� ]jmib� kkZ\p�\� lZ� ma]h^`_gh� hp�gdb� �ogvh�� qbk_evghkl�� \ jZa�aZklhkm\Zggy�j�agbo�f_lh^�\�h[e�dm�
Dexqh\��keh\Z��kkZ\p���ihimeyp�y��qbk_evg�klv��h[e�db��iZkldb�
Fhg�lhjbg]h\��^hke�^`_ggy�nZmgb�i_j_^[ZqZxlv�\bdhgZgy�h[e�d�\�aZ�^\hfZkdeZ^h\bfb��h[e�d�\b^h\h]h�kdeZ^m�lZ�h[e�d�qbk_evghkl���H[b^\Z�ihdZagbdb�klj�fdhaf�gxxlvky� m qZk�� � ijhklhj�� lZ� i�^iZ^Zxlv� i�^� ^�x� Zgljhih]_ggbo� nZdlhj�\�kmll}\h� af�gxxqbkv�ijhly]hf� �klhjbqgh]h�i_j�h^m�� AZ� hklZgg�� klhe�lly� a MdjZ�gbagbdeb�lZjiZg�� jhkhfZoZ��lmj�� kh[hev >��@��j�adh�a\mabeb�k\h��Zj_Zeb�\_^f�^v��jbkvlZ��gr��ob`���m [�evrhkl��f�kp_\hkl_c�m`_�aZ[meb�ijh�rdh^m�\�^�dhebkv�qbke_ggbo\h^ygbo� smj�\� � oh\jZo�\�� lj_lbgZ� \b^�\� kkZ\p�\� ihljZibeZ� ^h ©Q_j\hgh�� dgb]bMdjZ�gbª� >��@��GZ�f�kp_�f�kp_\h��nZmgb�shjZa�[�evr_�ij_l_g^mxlv� ij_^klZ\gbdbZ^\_glb\gh��[�hlb ²� hg^ZljZ� lZ� }ghl��ghjdZ� Zf_jbdZgkvdZ�c dj�ev��gmlj�y� � k�jbciZpxd�� eZgv� � fmnehg��L_��sh� dhebkv� [meh� a\bqZcgbf�� klZeh� j�^d�kgbf��sh� [mehj�^d�kgbf�²�agbdeh��Ijhl_��sh�fZxlv�gZ�m\Za��i�^�keh\hf��kdZ`�fh��³a\bqZcgbc´"Sh� lZd_� ³[Z]Zlh´"� Af�gb�nZmgb� amfh\exxlv� ijbjh^g_� [Z`Zggy� hp�gblb� jhaf�jb\ljZl�� \bagZqblb� l�� ihdZagbdb� qbk_evghkl�� ijbjh^gbo� ihimeyp�c�� yd�� fh`gZ\\Z`Zlb�f�g�fZevgh�fh`eb\bfb� ^ey� �ogvh]h� �kgm\Zggy�� Yd�� \b^b� fh`gZ� \\Z`ZlbihaZ� ©Q_j\hghx� dgb]hxª"�Yd� ihj�\gylb� ^Zg�� j�agbo� ^hke�^gbd�\"�Qb�fh`_fh�fbhp�gblb�ydsh�g_�qbk_evg�klv��lh�ohqZ�[ l_g^_gp������af�gb�m qZk�"
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LjZ^bp�cgh�\ hibkZo�nZmgb�gZ\h^ylv�^Zg��ijh qbk_evg�klv�\b^�\��\bagZq_g��mlZdbo� dZl_]hj�yo�� yd� j�^d�kgbc�� a\bqZcgbc�� qbke_ggbc�� Ijhl_� sh� hagZqZ}� keh\hj�^d�kgbc�^ey�h^gh]h�� lh]h�` \b^m�\ kmqZkgbo�hp�gdZo�� ijZpyo����j�qgh��^Z\ghkl�": sh�lZd_�\b^�a\bqZcgbc��Ze_�fZehqbk_evgbc��� qbf�p_�\�^j�agy}lvky�\�^�j�^d�kgbc�Ze_�f�kpyfb�qbke_ggbcª"�H^bg� \_ij� gZ� ���� ]Z� e�km� ±� p_� [Z]Zlh"�: h^gZ�f�^bpy"Ajhamf�eh��sh�klZg�ihimeyp�c�\b^�\�lj_[Z�hp�gx\Zlb�\ f_`Zo�\�^ih\�^gh��h[e�dh\h�]jmib�lZ�\�^ih\�^gh]h�_dhlbim�>��@��1klhjbqgh�^ey�j�agbo�]jmi�l\Zjbg�kdeZebkv�j�ag�f_lh^b� h[e�dm�� � a\bqZcgh�� g�olh� g_� ijZ]gm\� i�^\_klb� j_amevlZlb� ^hke�^`_gv� ^hki�evgh]h�agZf_ggbdZ�Hp�gdb� klZgm� lZ� �klhjbqgbo� af�g� qbk_evghkl�� \b^�\�� gZ� i�^klZ\Zij_^klZ\e_ghkl��\b^�\�m ahheh]�qgbo�dhe_dp�yo��fb�aZijhihgm\Zeb�^ey�dZ`Zg�\� >�@��o� fh`gZ� \bdhjbklZlb� m \k�o� \biZ^dZo�� dheb� ihj�\gxxlv� \b^b� h^g�}�� h[e�dh\h�]jmib�� dheb�lZd��fZl_j�Zeb�a[bjZxlv�reyohf�g_p�e_kijyfh\Zgh]h�\beh\m��Ahdj_fZ�p_�klhkm}lvky�^j�[gbo�kkZ\p�\��a_fe_jbchd�� fbrhih^�[gbo�]jbamg�\��m jZa��ZgZe�am�ogvh]h�ljZieyggy�m kh\¶yqbo�i_e_ldZo >��@�>ey�fbkeb\kvdbo� a\�j�\� mg�\_jkZevghx� hp�gdhx� } qbkeh� hkh[bg� gZ� ����� ]Zm]�^v��Ihrbj_gZ�hp�gdZ�qbk_evghkl��^j�[gbo�kkZ\p�\�±�d�evd�klv�\beh\e_gbo�hkh[bgm i_j_jZomgdm�gZ�����iZkldh�^�[��G_a\Z`Zxqb�gZ�qbke_gg��aZ]Zehf�g_\^Ze��kijh[ba\_klb� ^h� ki�evgh]h� agZf_ggbdZ� iZkldb� � ]_dlZjb� >���� ��@�� p�� hp�gdb� } j�agbfb�� �dhfijhf�khf� fh`_� klZlb� ebr_� ^hfh\e_g�klv� dhe_]��� Yd� ^Z\gh� ^h\_^_gh� >��@�^_lZevg��h[e�db�qbk_evghkl��ihimeyp�c�^Zxlv�j_amevlZlb��sh�fZc`_�g_�\�^f�gg��\�^ihi_j_^g�o�hdhf�jgbo�hp�ghd�

Ko_fZ� �}jZjo��� ]heh\gbo� h[e�dh\bo� ]jmi� kkZ\p�\� nZmgb� MdjZ�gb�� ljb� hkgh\g�� lZ^_kylv�iho�^gbo��M ^m`dZo�gZ\_^_gh�ih�h^ghfm�lbih\hfm�jh^m�\�^ih\�^gh��]jmib�
� Fh`eb\�klv�dhfijhf�km�fb�[Zqbeb�\`_�lhfm��sh� �klhjbqgh�^hky]gmlh�a]h^b�m \bagZq_gg�dZl_]hj�c�\jZaeb\hkl��l\Zjbg���gl_gkb\ghkl��a_fe_ljmk�\��j�\gy�agZgv�lhsh�
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>ey�lhqgh��hp�gdb�jykghlb�ihimeyp��� �\b^m��\�dh\h�klZl_\h��]jmib��a\bqZcghlj_[Z�aZklhkh\m\Zlb�hkh[eb\bc�i�^o�^��H^gZd�jhajh[eylb�ki_p�Zevg��h[e�dh\��ko_fb^ey� dh`gh]h� \b^m� ±� aZ\^Zggy� kdeZ^g_� � ^ey� aZ]Zevgh]h�fhg�lhjbg]m� g_� ihlj�[g_�Hq_\b^gZ�g_h[o�^g�klv�mdjmig_ggy�h[e�dh\bo� ]jmi��LjZ^bp�cgh�\bagZxlv�lZd��ljb]jmib��fbrhih^�[g���Z[h�^j�[g��kkZ\p���0LFURPDPPDOLD��dZ`Zgb��&KLURSWHUD lZ \_ebd�kkZ\p���Z[h�fbkeb\kvd��a\�j���0DFURPDPPDOLD �^b\�jbkmghd��Ijhl_��aZ�lZdh]h�ih^�em�a ihey�ahjm�\biZ^Z}�\_ebdZ�]jmiZ�f_ahfZfZe�c� �^b\�jbkmghd��±� �`Zdb�lZ�ohome���oh\jZob�lZ�\b\�jdb��hg^Zljb� � [h[jb��eZkbp��lZ�lohjb�djhlb� lZ� ohf
ydb�� ±� sh�� a\bqZcgh�� g_� h[e�dh\mxlvky� g�� iZkldZfb� \ e�g�x�� g�� gZfZjrjmlZo�� Ihijb� lZd_� aZ[mlly� py� ]jmiZ� qb� g_� gZcj�aghfZg�lg�rZ� aZ� jh^h\bfkdeZ^hf� ���� jh^�\��� lZ� gZy\gbfb� _dhlbiZfb� �qhlbjb� j�ag�� i�^]jmib�� a_fe_jb��[jh^y]b�� ^_g^jhn�eb�� dheh\h^g��� lZ[e�� ���� LZdm� g_m\Z]m� ^h� gbo� ihykgxxlvdhebrg�f� ih^�ehf� l_j�hnZmgb� gZ� ljb� ]hkih^Zjkvd�� ]jmib�� rd�^gbdb� �i_j_\Z`ghf�djhfZfZe�����fbkeb\kvd��a\�j��lZ��gr���\eZkg_�f_ahnZmgZ��

LZ[ebpy��H[ky]�hkgh\gbo�h[e�dh\bo�]jmi�kkZ\p�\�nZmgb�MdjZ�gb=jmiZ OZjZdl_jbklbdZ Jh^h\bc�kdeZ^&KLURSWHUD E�lZxq��kkZ\p��\k��dZ`Zgb� 5KLQRORSKXV��0\RWLV��3OHFRWXV�%DUEDVWHOOD��1\FWDOXV��3LSLVWUHOOXV�9HVSHUWLOLR��(SWHVLFXV0LFURPDPPDOLD >j�[g��gZa_fgh�ghjg�kkZ\p���Z[hf�djhfZffZe���a_fe_jbcdb��fbrhih^�[g��]jbamgb�
6RUH[��&URFLGXUD��1HRP\V��6LFLVWD�$SRGHPXV��0LFURP\V��6\OYDHPXV�0XV��&ULFHWXOXV��/DJXUXV��0\RGHV�&KLRQRP\V��0LFURWXV��7HUULFROD

0HVRPDPPDOLD , K_j_^gydb±[jh^y]b��`Zdb��^j�[g��lohj_\��aZcp_ih^�[g��
+HPLHFKLQXV��(ULQDFHXV��0XVWHOD�SDUWLP���9RUPHOD��3XWRULXV��/HSXV�2U\FWRODJXV��5DWWXV0HVRPDPPDOLD ,, K_j_^gydb±a_fe_jb��djhlb��[Zc[Zdb�oh\jZob��lmrdZgb�ke�iZdb��iZpxdb�ohf¶ydb��ke�iZqdb�
7DOSD��0DUPRWD��6SHUPRSKLOXV�$OODFWDJD��6W\ORGLSXV��1DQQRVSDOD[�6SDOD[��&ULFHWXV��(OORELXV

0HVRPDPPDOLD ,,,�GHQUGRPDPPDOLD� K_j_^gydb±^_g^jhn�eb�\h\qdb��\b\�jdb�dmgbp��
0\R[XV��0XVFDUGLQXV��'U\RP\V�(OLRP\V��6FLXUXV��0DUWHV

0HVRPDPPDOLD ,9�K\GURPDPPDOLD� K_j_^gydb±dheh\h^g��[h[jb��smj���hg^Zljb�\b^jb��ghjdb�
'HVPDQD��/XWUD��0XVWHOD �SDUWLP��0\RFDVWRU��&DVWRU��2QGDWUD��$UYLFROD

0DFURPDPPDOLD , <_ebd��kkZ\p���\k��ob`��dj�f�^j�[gbo�lohj_\bo�dhiblg��
)HOLV��&DQLV��9XOSHV��8UVXV��0HOHV�1\FWHUHXWHV��6XV��&DSUHROXV��&HUYXV�$OFHV��%LVRQ��(TXXV0DFURPDPPDOLD�,, Fhjkvd��kkZ\p� �lxe_g�lZ ^_evn�gb� 0RQDFKXV��3KRFDHQD��'HOSKLQXV�7XUVLRSV
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J�ag�� ]jmib� h[e�dmxlv� j�agbfb� f_lh^Zfb�� fZjrjmlgbfb�� e�g�cgbfb�� aZ]hehkZfb��ke�^Zfb��kmfhx�kihkl_j_`_gv��lZ[e������Kvh]h^g��\k��jha]eygml��f_lh^bdbh[e�dm� a\h^ylvky� ^h� ljvho� ]heh\gbo� kihkh[�\�� dmfmeylb\gbc� �gZdhibq_ggy� kmfb^Zgbo� ijh� j_}kljZp���� m lhfm� qbke�� Zgd_lm\Zggy��� fZjrjmlgbc� �j_}kljZp�y� ke�^�\`bll}^�yevghkl�� gZ� i_\g�c� ^bklZgp����� iZkldb� �\�^eh\b� a hp�gdhx� qZklhlbljZieyggy���< mk�o� \biZ^dZo� hp�gdhx� [m^_� \�^ghkgZ� qbk_evg�klv� \b^m� �jh^m�� Z[hh[e�dh\h�� ]jmib� aZ]Zehf��� ydm� hp�gxxlv� ^\hfZ� kihkh[Zfb��ih�i_jr_�� aZ�qZklhlhxljZieyggy� gZ� h^bgbpx�fZjrjmlm�� \ h^bgbpx� qZkm� qb� gZ� h^bgbpx� j_}kljZp�cgboijbeZ^�\��iZklhd���ih�^jm]_��aZ�qZklhlhx�ljZieyggy�sh^h�\k�o��grbo�ij_^klZ\gbd�\�\b^�\��jh^�\��\�dh\bo�]jmi�lhsh��p�}��` h[e�dh\h��]jmib�Dh`gbc�f_lh^�h[e�dm�^Z}�k\hx�hp�gdm�qbk_evghkl��� � \k��lZd��hp�gdb�fh`gZa\_klb�ebr_�^h�h^gh]h�ki�evgh]h�agZf_ggbdZ ±�s�evghkl��hkh[bg�qb� �ogvh��[�hfZkbgZ�i_\g�c�h[e�dh\�c�iehs���< _dheh]��� ]heh\ghx�hp�gdhx� } [�hfZkZ��m khaheh]��� lZihimeyp�cg�c� [�heh]��� ±� qbk_evg�klv�� hp�g_gZ� aZ� qZklhlhx� ljZieyggy� �j_}kljZp���\b^m�qb�hagZd�ch]h�ijbkmlghkl��gZ�i_\g�c�^�eygp��aZ�i_\gm�h^bgbpx�qZkm�

LZ[ebpy��=heh\g��lbib�h[e�dm�nZmgb�lZ�h[e�dh\��lZdkhghf�qg��]jmib�kkZ\p�\Lbi�h[e�dm Hkgh\g��]jmib Hp�gdZ�qZklhlb�ljZieyggyFZjrjmlg��h[e�db�ke�^�\��g�j�dhjfh\bo�klhebd�\��ih�^_c Ob`���jZlbqg��dheh\h^g� N�dkZp�c�gZ��������Z[h������dffZjrjmlm<�amZevg��h[kl_`_ggy�i�^a_f_ev� ^mi_e DZ`Zgb Hkh[bg�gZ�f�kp_agZoh^`_ggy�h[e�dh\m�^�eygdm�MevljZa\mdh\Z�^_l_dp�y�gZ�f�kpyoihex\Zggy�lZ�[�ey�koh\bs DZ`Zgb Hkh[bg�aZ���]h^bgmqb�gZ���df�fZjrjmlmKh\
yq��i_e_ldb >j�[g��kkZ\p� Hkh[bg�gZ�����i_e_lhdIZkldh�e�g���\ f_`Zo�[�hlhim >j�[g��kkZ\p� Hkh[bg�gZ�����iZkldh�^�[Eh\q��dZgZ\db�a pbe�g^jZfb >j�[g��kkZ\p� Hkh[bg�gZ�����dZgZ\dh�^�[
�Hdj�f� aZagZq_gbo� h^bgbpv�� ^ey� \k�o� ko_f� h[e�dm� fh`gZ� aZklhkh\m\Zlb� ihdZagbd� qZkldbljZieyggy�\b^m��jh^m��k_j_^��grbo�\b^�\��jh^�\��m f_`Zo�k\h}��h[e�dh\h��]jmib�
GZ� \�^f�gm� \�^� \�^ghkgbo� hp�ghd� qbk_evghkl��� Z[khexlg�� hp�gdb� fh`gZhljbfZlb� g_� aZ\`^b�� � g_� aZ\`^b� \hgb� } g_h[o�^gbfb�� >ey� hp�gdb� Z[khexlgboihdZagbd�\� qbk_evghkl�� �d�evd�klv� hkh[bg� gZ� i_\gm� ^�eygdm�� \bdhjbklh\mxlvlhlZevgbc� \beh\� Z[h� \b[�jdh\_� f�q_ggy >���� ���� ��@�� AZ� i_jrh]h� i�^oh^m\beh\exxlv� mk�o� l\Zjbg�� ^hdb� �fh\�jg�klv� \beh\m� hklZggvh�� hkh[bgb� g_� klZg_f_grhx� \�^� �fh\�jghkl�� ihy\b� f�]jZgl�\� �a� kmf�`gbo� ^�eyghd�� M jZa�� ^jm]h]hi�^oh^m�f�lylv� i_\gm� d�evd�klv� hkh[bg�� i�key� qh]h� ijh\h^ylv� dhgljhevgbc� eh\�� mydhfm�\\Z`Zxlv��sh�qZkldZ�f�q_gbo�hkh[bg� �S���^hj�\gx}�qZklp��f�q_gbo�hkh[bg�mihimeyp�� �S���>�@�F_lhx�aZijhihgh\Zgh��dhgp_ip���} nhjfm\Zggy�}^bgh��kbkl_fb�mg�n�dh\Zgbo[Zevgbo� hp�ghd� qbk_evghkl�� kkZ\p�\� j�agbo� kbkl_fZlbqgbo� ]jmi� Z[h� qbk_evghkl�ihimeyp�c�h^gh]h�\b^m�\ j�agbo�j_]�hgZo��H^gZd�^ey�lh]h��sh[�ihj�\gx\Zlb�j_]�hgb�ihlj�[gh� agZclb� }^bgbc� �mg�\_jkZevgbc�� ihdZagbd� qbk_evghkl�� h[e�dh\bo� ]jmi�
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I_\gZ� j�q��sh� \�g� ih\bg_g [mlb� \�^ghkgbf� � \bjZ`Zlbkv� m [ZeZo�� \bagZq_gbo� meh]Zjbnf�qg�c� rdZe� >�� ��� ��@�� LZdZ� ko_fZ�� hq_\b^gh�� ^Zklv� afh]m� ihj�\gx\ZlbhljbfZg��^Zg��� \�qZkh\hfm��� m�ijhklhjh\hfm�jhaj�a��Yd� hkgh\m� ^ey� hijZpx\Zggy� \bdhjbklZgh� ko_fm� [Zevgbo� hp�ghd�� ijbcgylmgZfb�m a\_^_gg��sh^h�l_j�hnZmgb�DZjiZlkvdh]h� aZih\�^gbdZ� >���k�� ��@��<�^ih\�^gh^h�aZ]Zevgh��qbk_evghkl��\b^�\�m f_`Zo�aZih\�^gbo�^�eyghd�lZ�a mjZom\Zggyf�j�agbokihkh[�\��ogvh]h�h[e�dm�\bagZq_gh�lZd��qhlbjb�dZl_]hj���qbk_evghkl�����±�\biZ^dh\�amklj�q�� Z[h� aZoh^b�� �� ±� j�^d�kgbc� \b^�� �� ± a\bqZcgbc�� �� ±� qbke_ggbc� �a\bqZcgh^hf�gZgl��� GZ� p�c� qhlbjb[Zevg�c� hkgh\�� ko_fZ� hp�gdb� qbk_evghkl�� jha\bg_gZ� ^hr_klb[Zevgh��>�±�@�reyohf�\\_^_ggy�³�´�lZ�³�´�
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&DUSDWKLDQ�QDWLRQDO�QDWXUDO�SDUN��9DV\O�6WXV�VWU������<DUHPFKH��8NUDLQH�

 $VNDQLD�1RYD�ELRVSKHUH�UHVHUYH��.KHUVRQ�SURYLQFH��8NUDLQH�


3U\SLDW�QDWLRQDO�QDWXUDO�SDUN��7XURY��%\HORUXVVLD
&RQFHSW�RI�WKH�XQLWV�RI�PHDVXUH�IRU�WKH�HVWLPDWLRQ�RI�SRSXODWLRQ�DEXQGDQFH�LV�SUH�VHQWHG�� ,Q� WKH�EDVLV�RI� WKH�SURSRVHG� DSSURDFK� LV� WKH���XQLW� VFDOH� RI� SRSXODWLRQ� QXPEHU�
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