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F��Jh`_gdh
H^_kvdbc�gZp�hgZevgbc�mg�\_jkbl_l��f��1��1��F_qgbdh\Z�ijh\mehd�RZfiZgkvdbc����f��H^_kZ���������MdjZ�gZ�H�PDLO��9ORENRY#FKDW�UX

GZ\_^_gh� j_amevlZlb� \b\q_ggy� _dheh]��� ebkbp�� m I�\g�qgh�AZo�^ghfmIjbqhjghfhj¶���Ihykg_gh� ijbqbgb�nhjfm\Zggy� ijhklhjh\h�� kljmdlmjb� ihimeyp���ydZ� a^_[�evrh]h�\bagZq_gZ�jhalZrm\Zggyf��d�evd�klx� � iehs_x�^�eyghd�� aZjhkebohq_j_lhf�� HibkZgh� \eb\� gZ� ihimeyp�cg�� ijhp_kb� ihex\Zggy� lZ� a¶ykh\ZgZ� ch]haZe_`g�klv�\�^�s�evghkl��gZk_e_ggy�\b^m�lZ�iehs��[�hlhim�
Dexqh\��keh\Z��ihimeyp�y��ihex\Zggy��kljmdlmjZ��dhj_eyp�y��ebkbpy�
G_a\Z`Zxqb� gZ� ljb\Ze_� \b\q_ggy� _dheh]��� a\bqZcgh�� ebkbp�� [Z]ZlvfZ^hke�^gbdZfb�� m g�c� } ^hklZlgvh� g_^hke�^`_gbo� � g_\�^hfbo� ^ey� gZk� klhj�ghd�Ahdj_fZ�� p_� klhkm}lvky� nhjfm\Zggy� ihimeyp�cgh� kljmdlmjb�� ijhklhjh\h]hi_j_jhaih^�em� l\Zjbg� mijh^h\`� j�qgh]h� � `bll}\h]h� [�heh]�qgh]h� pbdem� lZ� �g�A\Z`Zxqb� gZ� g_]Zlb\gm� jhev� ebkbp�� m fbkeb\kvdhfm� ]hkih^Zjkl\�� lZ� yd� ^`_j_eZkdZam��m ����±�����jj�� �� [meh�\bagZgh�rd�^eb\hx�l\Zjbghx � gZdZaZgh�agbsm\Zlbmijh^h\`�jhdm�m [m^v�ydbc�kihk�[��H^gZd�p_�g_�ijba\_eh�^h�kmll}\h]h�af_gr_ggyqbk_evghkl��[�evrhkl��ihimeyp�c�����ahdj_fZ��ijbqhjghfhjkvdh� >�@�Dj�f�lh]h��gZ�le���gl_gkb\gh]h�\bemq_ggy�\_ebdh��d�evdhkl��hkh[bg�m ���jhdbijhkl_`m\Zehky��� kmll}\_�a[�evr_ggy� m �����j��gZ�l_jblhj���FbdheZ�\kvdh��h[eZkl�[meh�h[e�dh\Zgh������lbk���Z \�H^_kvd�c�±����lbk��hkh[bg��Ijhl_�\gZke�^hd�ajhklZggyp�g� gZ� omljh� m gZklmig�� jhdb� ^m`_� ihkbeb\ky� g_]Zlb\gbc� \ieb\� ihex\Zggy� gZebkbpx�� M ih}^gZgg�� a \bkhdhx� kf_jlg�klx� \�^� hljm}ggy� rbjhdh� \`b\Zgbfbf�g_jZevgbfb� ^h[jb\Zfb� � i_klbpb^Zfb� p_� ijba\_eh� ^h� ^_ij_k��� ����� j��� dhebqbk_evg�klv�\b^m�m FbdheZ�\kvd�c�h[eZkl��af_grbeZkv�^h�����lbk���Z \�H^_kvd�c�±�^h����lbk� hkh[bg�Lhfm� aZ� ij_^f_l� ^hke�^`_ggy� fb� h[jZeb� \b\q_ggy� s�evghkl�� gZk_e_ggyebkbp��m aZieZ\Zo�fZebo�j�qhd�lZ�\ieb\m�ihex\Zggy�yd�_dheh]�qgh]h�nZdlhjZ��shfh`_�kmll}\h�af�gx\Zlb�^bgZf�dm�qbk_evghkl��\k�}��ihimeyp���FZl_j�Ze� ^ey� \b\q_ggy� a[bjZeb� m ����±����� jj�� \ mk�o� Z^f�g�kljZlb\gbojZchgZo� H^_kvdh�� � ijbe_]ebo� jZchgZo� FbdheZ�\kvdh�� h[eZkl_c�� Z lZdh`� ±j_kim[e�db� Fhe^h\Z�� Yd� ]heh\gbc� f_lh^� h[jZgh� ZgZe�a� ijhklhjh\h�� kljmdlmjb
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ebkbp�� i�^� qZk� ^_ggh]h� \�^ihqbgdm�� A p�}x�f_lhx� \ gZchilbfZevg�rbo� [�hlhiZo�ydbfb� gZ� i�\^g�� } hq_j_lyg�� aZjhkl��� \bemqZeb� lZ� h[e�dm\Zeb� ebkbpv� m ijhp_k�ihex\Zggy �]jm^_gv±exlbc�� �a� \bdhjbklZggyf� ^\ho±ljvho� ]hgqbo kh[Zd�� AZ\^ydbpvhfm�gZf�\^Zehky�\b\qblb�ijhklhjh\_�jhaf�s_ggy�ebkbpv��Q ������m ����hk_j_^dmf_rdZggy��Z lZdh`�s�evg�klv�gZk_e_ggy�lZ� mki�rg�klv�ihex\Zggy�gZ�gbo� aZe_`gh\�^�d�evdhkl��ebkbpv�lZ�iehs��hkgh\gh]h�[�hlhim�AZ� ^bkdj_lgm� ijhklhjh\m� h^bgbpx� ijbcgylh �ahevh\Zgh jhalZrh\Zgbchq_j_lygbc� fZkb\� j�aghfZg�lgh�� iehs� ����±����� ]Z��� Mki�rg�klv� ihex\ZggyjhajZoh\Zgh� m \�^khldZo� yd� \�^ghr_ggy� d�evdhkl�� \bemq_gbo� l\Zjbg� ^h� d�evdhkl�\by\e_gbo��>ey�klZlbklbqgh]h�hijZpx\Zggy fZl_j�Zem�\bdhjbklZgh�iZd_l�ijh]jZf³K66��n�jfb ³0LFURVRIW´�M I�\g�qgh�AZo�^ghfm� Ijbqhjghfhj¶� ebkbp�� ^ey� \�^ihqbgdm� hohq_\bdhjbklh\mxlv�ihlm`g��aZjhkl��]�]jhn�evgh��jhkebgghkl���yd��gZ�l_jblhj���j_]�hgmaZcfZxlv� agZqg�� iehs�� m ^_evlZo� >g�kljZ�� >mgZx�� I�\^_ggh]h� ;m]m� lZ� ihma[_j_``x� \k�o� ebfZg�\�� G_� f_gr� kmll}\_� agZq_ggy� ^ey� \b^m� fZxlv� g_\_ebd�hklj�\db� hq_j_lm�� jhalZrh\Zg�� m aZieZ\Zo� kl_ih\bo� j�qhd� �:edZe�y�� <_ebdbc� lZFZebc�Dmyevgbdb��Dmqmj]Zg��Lbe�]me��Qbqbde�y��PZj_]Z��Y]hjebd�lhsh�Z lZdh`� m\_jrbgZo�klZ\d�\�GZcqZkl�r_� p�� l_jblhj��� fZxlv� iehsm� �±�� ]Z ��������� kmp�evg�� fZkb\biehs_x� �±��� ]Z� [�evr� oZjZdl_jg�� ^ey� \_ebdbo� \h^hcf� � \� f�kpyo� ^hke�^`_ggyljZieyxlvky� aj�^dZ� �jbk�� ����I_j_\Z`gZ� d�evd�klv� [�hlhi�\� ±� p_� hk_j_^db� hq_j_lm������� klZgh\beb� aZjhkl��jh]ham� a ljZ\hx�� ����� ± hq_j_lm� a ljZ\hx�� ����� ± aZjhkl�hq_j_lm� a jh]hahf�� 1a� ���� h[kl_`_gbo�f�kpv� ebr_� \ ^\ho� ebkbpv� g_� [meh��Hl`_�hq_j_lyg��aZjhkl��fh`gZ�aZqbkeblb�^h�gZcijbgZ^g�rbo�[�hlhi�\�\b^m�m j_]�hg���yd�ebkbp��\bdhjbklh\mxlv�^ey�^_ggh]h�\�^ihqbgdm�KmqZkg�� h[e�db� qbk_evghkl�� ebkbp�� \bdhgmxlv� h^ghqZkgh� a h[e�dZfb� mk�o\b^�\� fbkeb\kvdbo� l\Zjbg� f_lh^hf� rmfh\h]h� ijh]hgm�� Q_j_a� agZqg�� n�abqg�ljm^ghs��� gbfb� g_� hohie_gZ� Z[khexlgZ� [�evr�klv� hq_j_lygbo� aZjhkl_c�� yd�� ^eyaZagZq_gh]h� ob`ZdZ� } [�hlhiZfb� gZc\bsh]h� �Zlmgdm�� Lhfm� hljbfZg�� ^Zg�� ijhs�evg�klv� gZk_e_ggy� � qbk_evg�klv� pvh]h� \b^m� aZ\`^b� aZgb`_g��� ijbqhfm� pyihfbedZ� fh`_� [mlb� agZqghx�� AZ� gZrbfb� j_amevlZlZfb�� \ hq_j_lygbo� aZjhklyoijhkl_`m}lvky� gZc\bsZ� s�evg�klv� gZk_e_ggy� \b^m�� ydZ� ^hky]Z}� \_ebq_agboihdZagbd�\� �^b\�� lZ[ebpx�� � jh[blv� �o� gZc\Z`eb\�rbfb� hk_j_^dZfb� ihimeyp�cgh�kljmdlmjb�mijh^h\`�[�evrh��qZklbgb�jhdm�M i_j_jZomgdm� gZ� ��� ]Z� s�evg�klv� klZgh\blv� ����r����� hkh[bgb�� ijhl_j_Zevgh� \ [�hlhiZo� \_ebdh]h� jhaf�jm� g�dheb� g_� ^hky]Z}� pvh]h� agZq_ggy�� hkd�evdbh[f_`_gZ� j�agbfb� f_oZg�afZfb�� K_j_^� gbo� fh`gZ� \b^�eblb� l_jblhj�Zevgbcdhgk_j\Zlbaf�ob`Zd�\�pvh]h�\b^m��Z]j_k�x�^h��ff�]jZgl�\�lZ��g��H^ghj�^g��[�hlhib a\bkhdbfb�[�heh]�qgbfb�oZjZdl_jbklbdZfb�iehs_x�[ebavdh� ���� ]Z� � f_gr_�ebkbpy\bdhjbklh\m}�^ey�\�^ihqbgdm�aj�^dZ��IjbqbgZ�pvh]h�y\bsZ�g_^hklZlgvh�a¶ykh\ZgZ�h^gZd�fh`eb\h��sh�p_� } j_amevlZlhf� gZ\qZggy� qZklbgb� l\Zjbg�� yd�� \b`beb� i�key



F��Jh`_gdh��
ihex\Zggy � aZk\h�eb g_]Zlb\gbc ^hk\�^�k\h�o�jh^bq�\��<�jh]�^gh� \hgh�fh`_�fZlb�ckiZ^dh\m�ijbjh^m�gZ�j�\g���gklbgdlm�

Jbk�����Jhaih^�e�hq_j_lygbo�aZjhkl_c�m aZieZ\Zo�j�qhd�aZ�iehs_x�
OZjZdl_jbklbdZ�^_ydbo�ihimeyp�cgbo�ihdZagbd�\�ebkbpv�lZ�\ieb\m�ihex\Zggy�IhdZagbdb 0 r P /LPLWV VIehsZ�[�hlhim ����r ���� ���±�� ����D�evd�klv�ebkbpv�\ hk_j_^dm ����r ���� �±�� ����S�evg�klv��hkh[bg����]Z �����r ���� �±��� �����<bemq_gh�hkh[bg�a hk_j_^dm ����r ���� �±�� ����?n_dlb\g�klv�ihex\Zggy��� �����r ���� �±��� �����

Ihex\Zggy� m f_`Zo� aZ[hehq_gbo� ^�eyghd \_ebdbo jhaf�j�\� ^ey�fbkeb\p�\�yd�� g_� fZxlv� ki_p�Zevgh� gZ\q_gbo� kh[Zd�� agZqgh� kdeZ^g_� a h]ey^m� gZ� gbavdmj_amevlZlb\g�klv� aZ� \_ebdbo n�abqgbo� amkbev�� Lhfm� ebkbp�� \ gbo� ihqm\Zxlvky� m[�evr�c�[_ai_p��� qZklh��o�\�^\�^mxlv�GZ\dheh� lZdbo� [�hlhi�\�� Z lZdh`� mk_j_^bg�� gbo� ob`Zdb� kl\hjxxlv� \_ebd_�gnhjfZp�cg_� ihe_� m \b]ey^�� kbkl_fb� kl_`hd�� e�]\bs�� iZomqbo f�lhd� lZ� �grbo^h^Zldh\bo�hagZd��P_�^Z}�afh]m�jhaj�agylb�lZd��^�eygdb ³k\h�f´�� ³qm`bf´�ebkbpyfa gZklmigbf��og�f�\bdhjbklZggyf�Z[h��]ghjm\Zggyf�aZe_`gh�\�^�kblmZp����Lhfm�f�`iehs_x [�hlhim � d�evd�klx� l\Zjbg��sh� lZf� \�^ihqb\Zxlv�� ijhkl_`m}lvky� i_\gZaZe_`g�klv�� ydZ� } ^bgZf�qghx� � \bagZq_gZ� aZ]Zevghx� qbk_evg�klx� f�kp_\h]hm]jmih\Zggy�\b^m�>�@�M i_j�h^� gZrbo� ^hke�^`_gv�� ydbc� oZjZdl_jbam\Z\ky� a[�evr_ggyfqbk_evghkl��� f�`� aZagZq_gbfb� ihdZagbdZfb� [meZ� \by\e_gZ� g_agZqgZ� ihablb\gZ
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dhj_eyp�y� �U �������J_amevlZlb�j_]j_k�cgh]h� ZgZe�am� kl\hjxxlv�^hklZlg}� my\e_ggyijh� \by\e_gm� aZdhghf�jg�klv� �jbk�� ���� >h\�jqZ� ahgZ� ihjh]m� j_]j_k�� �S �����i_j_[m\Z}�f�`��±��]Z��sh�p�edhf�\�^ih\�^Z}�j_Zevg�c�kblmZp���m ijbjh^��

Jbk�����AZe_`g�klv�d�evdhkl��ebkbpv�\�^�iehs��hq_j_lygh]h�[�hlhim�
A f_lhx� af_gr_ggy�s�evghkl�� ^h� ���±���� hkh[bgb��� lbk�� ]Z� m]�^v� m ����±���� j�� gZ� l_jblhj���MdjZ�gb� [meh� ^ha\he_gh� g_j_]eZf_glh\Zgbc� \�^klj�e� ebkbpv�Ki�evgbc� ebkl� >_j`dhfeLk]hkim� MdjZ�gb� lZ� FLg_dh[_ai_db� MdjZ�gb� ³Sh^hZdlb\�aZp��� [hjhlv[b� a�� kdZahf� ^bdbo� l\Zjbg´��� h^gZd� q_j_a� gbavdm� _dhghf�qgm_n_dlb\g�klv�ihex\Zggy�aZieZgh\Zgh]h�j_amevlZlm�^hky]lb�g_�\^Zehky�A\�kgh��sh� aZ�mfh\� agZqgh��qbk_evghkl��ebkbpv� ke�^�[meh�hq�dm\Zlb�\bkhdh�ihablb\gh�� dhj_eyp���f�`�s�evg�klx�gZk_e_ggy� � d�evd�klx� \bemq_gbo� l\Zjbg�� ydZkijZ\^��^hky]Z}�agZqgh]h�jhaf�jm��U �������M k_j_^gvhfm�a h^gh]h�hklj�\dZ�hq_j_lm[meh�^h[mlh� ���r�����hkh[bgb��G_a\Z`Zxqb�gZ�l_��sh� aZ]ZevgZ�iehsZ�h[kl_`_gbo[�hlhi�\��Q  ������klZgh\beZ�ebr_�������]Z��lml�[meh�h[e�dh\Zgh������ebkbpv��a ydbo���� \�^klj�eygh�� Hl`_�� mki�rg�klv� ihex\Zggy� ±� ����r������� sh� } j_amevlZlhf\aZ}fh^���jh[hlb�kh[Zd��mf�ggy�fbkeb\p�\�� gZ\bqhd�ebkbpv�L\_j^`_ggy� nZo�\p�\� fbkeb\kvdh�� kijZ\b� ijh� aZe_`g�klv� mki�rghkl�ihex\Zggy� gZ� ebkbpv� \�^� iehs�� �qbf� f_grbc� hk_j_^hd�� lbf� kmll}\�rbc� mki�o�^h\_klb�g_�\^Zehky��OhqZ�f�`�pbfb�ihdZagbdZfb� } g_]Zlb\gZ� dhj_eyp�y�� �� jhaf�jgZ^lh�fZebc� �jbk�� ����sh[�^h\�jylb�� 1 fZc`_�g�ydh�� aZe_`ghkl��g_fZ}�f�`�iehs_x[�hlhim�� d�evd�klx�\bemq_gbo�ebkbpv��U ������Hl`_��hq_j_lyg��aZjhkl��gZ�fZebo�j�qdZo�} \Z`eb\bfb�hk_j_^dZfb�f_rdZggy\b^m� \ kl_ih\bo� jZchgZo�� [_a� h[e�dm\Zggy� qbk_evghkl�� gZ� �og�c� l_jblhj��� ah[h\¶yadh\bf� \bdhjbklZggyf� fbkeb\kvdbo� kh[Zd� hljbfZg�� ^Zg�� [m^mlv� kmll}\haZgb`_g��^ey�\kvh]h�j_]�hgm�



F��Jh`_gdh��
F�`� iehs_x� hklj�\d�\� hq_j_lm� � d�evd�klx� ebkbpv�� sh� \�^ihqb\Zxlv� mdh`ghfm��a�gbo��} g_agZqgZ�ihablb\gZ�dhj_eyp�y�

Jbk�����AZe_`g�klv�_n_dlb\ghkl��ihex\Zggy�\�^�iehs��[�hlhim�
Ihex\Zggy� a ]hgqbfb� kh[ZdZfb� a^Zlg_� agZqgh� \ieb\Zlb� gZ� ^bgZf�dmqbk_evghkl�� ]_h]jZn�qgbo� ihimeyp�c�� hkd�evdb� mijh^h\`� dhjhldh]h� qZkm� fh`gZ\bemqblb� [ebavdh� ���� h[e�dh\Zgbo� l\Zjbg��<h^ghqZk�� aZ� ch]h� ^hihfh]hx�fh`gZkmll}\h� af_grblb� s�evg�klv� gZk_e_ggy� \b^m� ^h� \�^ih\�^gbo� kZg�lZjgbo� ghjf� af_lhx�ehdZe�aZp���lZdh]h�g_[_ai_qgh]h�aZo\hjx\Zggy��yd�kdZa�
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�� =mjkdbc�B��=���GZaZj_gdh�E��N� Hkh[_gghklb�jZkijhkljZg_gby�b wdheh]bb�obsguoa\_j_c�k_f_ckl\Z�ikh\uo�\ k_\_jh�aZiZ^ghf�Ijbq_jghfhjv_�b bo�\ebygb_�gZ�ih]h�eh\v_� p_gguo� `b\hlguo� ��� HojZgZ� b jZpbhgZevgh_� bkihevah\Zgb_� ^bdhc� `b\hcijbjh^u��:efZ�:lZ��������K�����±������ Jh`_gdh�F��<� >bgZfbdZ�ihimeypbhgghc�kljmdlmju�h[udgh\_gghc�ebkbpu�\ k_\_�jh�aZiZ^ghf� Ijbq_jghfhjv_� ��� ³KljmdlmjZ� � nmgdp�hgZevgZ� jhev� l\Zjbggh]hgZk_e_ggy� \ ijbjh^gbo� � ljZgknhjfh\Zgbo� _dhkbkl_fZo³�� I_jrZ� f�`gZjh^gZgZmdh\Z�dhgn_j_gp�y��>g�ijhi_ljh\kvd��������K�����±����
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0��5R]KHQNR
2GHVVD�1DWLRQDO�8QLYHUVLW\�6KDPSDQVNL�SURYXORN����2GHVVD���������8NUDLQH�H�PDLO��9ORENRY#FKDW�UX

,QYHVWLJDWLRQV� RI� ����±����� VKRZHG� D� JUHDW� GHQVLW\� RI� WKH� IR[� LQ� UHHG� EHGV� RQVWHSSH� ULYHUV�� �����r����� LQGLYLGXDOV� �� ���KD��� 7KH�IR[HV�ZHUH� UHJLVWHUHG�RQ� ���� RXW� RI����SORWV�VWXGLHG��DQG�WKHLU�QXPEHU�RQ�WKH�DUHD�RI�������KD�ZDV������LQGLYLGXDOV��2Q��UHHG� EHG� SORW� WKHUH� ZDV� FDXJKW� ���r������ WRWDO� Q ���� IR[HV�� +XQWLQJ� VXFFHVV� ZDV����r�������DQG�D�FRQVLGHUDEOH�FRUUHODWLRQ��U ������ZDV�GLVFRYHUHG�EHWZHHQ�GHQVLW\�DQGQXPEHU�RI� WKH�FDXJKW�DQLPDOV�� ,W�SURYHV�D�JUHDW� LQIOXHQFH�RI�KXQWLQJ�RQ� WKH�QHDU�%ODFN6HD�SRSXODWLRQ�RI�IR[HV�
.H\�ZRUGV� SRSXODWLRQ��KXQWLQJ��VWUXFWXUH��FRUUHODWLRQ��IR[�

KlZlly�gZ^�creZ�^h�j_^dhe_]�������������IjbcgylZ�^h�^jmdm�����������


