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M`]hjh^kvdbc�gZp�hgZevgbc�mg�\_jkbl_l�\me��<hehrbgZ������M`]hjh^�������
GZi�\_fi�jbqgbf� d\Zglh\h�o�f�qgbf� f_lh^hf� :F�� ^hke�^`_gh� af�gb� _e_d�ljhggh�� kljmdlmjb� dhfihg_gl�\� gmde_�gh\bo� dbkehl� ijb� Zg�hghml\hj_gg���GZhkgh\�� hljbfZgbo� j_amevlZl�\� ajh[e_gh� \bkgh\hd� ijh� ^hf�gmxq�� dZgZeb� ^b�khp�Zp���pbo�fhe_dmeyjgbo�Zg�hg�\��IhdZaZgh��sh�gZy\g�klv�]Zeh]_gh\h]h�aZf�k�gbdZ�\ kljmdlmj��fhe_dmeb�j�adh�i�^\bsm}�j_Zdp�cgm�a^Zlg�klv�Zg�hggh��nhjfb^hke�^`m\Zgbo�kihemd��Pmdjh\bc� aZebrhd� aZ[_ai_qm}�jy^�^h^Zldh\bo�reyo�\^bkhp�Zp����Ijh\_^_gh�ihj�\gyggy�hljbfZgbo�l_hj_lbqgbo�j_amevlZl�\�a _dki_�jbf_glZevgbfb�^Zgbfb�

<klmiIhrmd� gh\bo� ^hkdhgZe�rbo� f_lh^bd^ey�[hjhlv[b�a dZgp_jh]_g_ahf�} h^g�}x�aZdlmZevgbo�ijh[e_f�kmqZkgbo�jZ^�h[�heh�]�qgbo� lZ� f_^bqgbo� ^hke�^`_gv�� <�^hfh�sh� \ j_amevlZl�� jZ^�Zp�cgh]h� mjZ`_ggy\k_j_^bg��[�heh]�qgbo�h[¶}dl�\�_n_dlb\ghml\hjxxlvky� ih\�evg�� _e_dljhgb�� a ���_e_dljhg�\�gZ���F_<�iZ^Zxqh��_g_j]�� >�@�M ijhp_glghfm� \�^ghr_gg�� \hgb� klZgh\�eylv�[ebavdh ���\�^khld�\� _e_dljhg�\��shml\hjxxlvky� ijb� \aZ}fh^��� j�agbo� \b^�\\bijhf�gx\Zggy� a j_qh\bghx� >�@�� GZc�kmll}\�r��[�heh]�qg��gZke�^db�fZ}�\aZ}fh�^�y�ih\�evgbo�_e_dljhg�\�a >GD�lZ��� kdeZ�^h\bfb�� hkd�evdb� kZf_� >GD }� \�^ih\��^Zevghx� g_� ebr_� aZ� kiZ^dh\m� �gnhj�fZp�x�� Z c� aZ� lZd�� \bagZqZevg� ��gnhjfZ�p�cgh�d_jmxq��� ijhp_kb�� yd�� gZijbdeZ^�kbgl_a�[�ed�\��Jh[hlb��ijbk\yq_g��\b\q_g�gx� \aZ}fh^��� ih\�evgbo� _e_dljhg�\� a fh�e_dmeZfb� Zahlbklbo� hkgh\� gmde_�gh\bodbkehl�� \dZamxlv��sh� ih\�evg�� _e_dljhgb_n_dlb\gh� kijbqbgxxlv� ^bkhp�Zlb\g�a[m^`_ggy�lZ��hg�aZp�x�^Zgbo�fhe_dme�>�±�@�� Z lZdh`� ml\hj_ggy� lbfqZkh\bo� g_]Z�lb\gbo��hg�\�q_j_a�_e_dljhgg_�aZohie_ggy>�±�@�� Ihablb\gZ� _e_dljhggZ� kihj�^g_�

g�klv� fhe_dme� Zahlbklbo� hkgh\� gmde_��gh\bo� dbkehl� lZ� gmde_hab^�\� amfh\ex}\bkhdm� cfh\�jg�klv� lh]h�� sh� ih\�evgbc_e_dljhg��[m^mqb�ih[ebam�lZdh��fhe_dmeb�ijb}^gZ}lvky� ^h� g_��� <gZke�^hd� pvh]hml\hjx}lvky�lZd�a\Zgbc�lbfqZkh\bc�g_]Z�lb\gbc� �hg� �LG1��� lh[lh� Zg�hggbc� klZgfhe_dmeb�f�r_g�� �fhe_dmeyjgbc� Zg�hg��<Z`eb\h�� sh� nhjfm\Zggy� LG1� \�^[m\Z�}lvky�ijb�^m`_�fZebo�_g_j]�yo� ��y��_<�� �fZ}� j_ahgZgkgbc�oZjZdl_j��LZdbf� qbghf�ijb� ZgZe�a�� fhe_dmeyjgbo� f_oZg�af�\� ]_�ghlhdkbqgh�� ^��� �hg�amxqh�� jZ^�Zp��� h[h�\
yadh\h�ke�^�\jZoh\m\Zlb�kljmdlmjg�� af��gb fhe_dme�>GD��kijbqbg_g��ml\hj_ggyfLG1�Hkh[eb\bc� �gl_j_k� \bdebdZxlv� fh�^bn�dh\Zg��� \ lhfm� qbke�� c ]Zeh]_gh�aZf�s_g��� dhfihg_glb� gmde_�gh\bo� db�kehl�� LZd�� \�^hfh� >�@�� sh� ��[jhfmjZpbea^Zlgbc� aZf�sm\Zlb� lbf�g� m de�lbgg�c>GD�� g_� ihjmrmxqb� ghjfZevgm� _dk�ij_k�x� ]_g�\�� <Z`eb\h�� sh� lZd_� aZf��s_ggy� ijba\h^blv� ^h� a[�evr_ggy� qmleb�\hkl��de�lbgb�^h�j_gl]_g�\kvdbo�ijhf_g�\ijb[ebagh�\ ��jZab�\gZke�^hd�ihjmr_ggyihjy^dm� kiZjx\Zggy� ijb� j_ie�dZp���>GD>��� ��@��Py� a^Zlg�klv ��%U8�� ydZ�ih� kml�� }jZ^�hk_gkb[�e�amxqhx� a^Zlg�klx�� ljZ^b�
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p�cgh� \bdhjbklh\m}lvky� \ ijhf_g_\�c� l_�jZi���imoebg�>�@��>h^Zldh\bf�^`_j_ehf���%U8�\ de�lbgg�c�>GD�fh`mlv�[mlb� � ojh�g�qg�� aZiZe_ggy� >��@��IblZggy� ijh� fhe_�dmeyjg�� f_oZg�afb� jZ^�hk_gkb[�e�amxqh�^��� ^Zgbo� kihemd� aZebrZ}lvky� \�^djblbf�I_\gm� ykg�klv� fh`mlv� \g_klb� \�^hfhkl�ijh� af�gb� \ _e_dljhgg�c� kljmdlmj�� ��%U8ijb�ml\hj_gg��Zg�hgm���%U8±��yd�h^gh]h� agZc�fh\�jg�rbo� j_amevlZl�\� \aZ}fh^��� aih\�evgbfb�_e_dljhgZfb�Sh[� gZ[ebablbky� ^h� mfh\� j_Zevgh]hde�lbggh]h� k_j_^h\bsZ�� ^hp�evgh� ^hke��^blb� _e_dljhggm� kljmdlmjm� � [jhfhaZf��s_gh]h�gmde_hab^m��lh[lh�Zahlbklh��hkgh�\b�� a
}^gZgh�� a pmdjhf� ���[jhfmjb^bgm��Lhfm� \ dhgl_dkl�� \bs_jhadjblh]h� jZ^�h�[�heh]�qgh]h� Zki_dlm� �Z kZf_� jZ^�hk_g�kb[�e�amxqh�� a^Zlghkl�� ��%U8�� klZ\blvkyaZ�f_lm�ijhkl_`blb�\�^f�gghkl��\ ijhklh�jh\�c� lZ� _e_dljhgg�c� kljmdlmjZo� g_cl�jZevgh�� lZ� Zg�hggh�� nhjf� mjZpbem�� ��[jhfhmjZpbem lZ���[jhfmjb^bgm ^ey�\b�y\e_ggy� gZc[�evr� �fh\�jgbo� dZgZe�\� ^b�khp�Zp���
FZl_j�Zeb�� f_lh^b>ey� \bdhgZggy� jhajZomgd�\� \bdhjb�klZgh� dhf_jp�cgbc� iZd_l� ijh]jZf +\SHU&KHP������Fh`eb\hkl��^Zgh]h�ijh]jZfgh�]h� ijh^mdlm� ^ha\heyxlv� hljbfZlb� d�ev�d�kgm� �gnhjfZp�x� ijh� iZjZf_ljb� _e_d�ljhggh��kljmdlmjb�^hke�^`m\Zgh��fhe_dm�eb�� \_ebqbgb� aZjy^�\�gZ� ZlhfZo��ihjy^dba\¶yad�\� lhsh�� <Z`eb\hx� } nmgdp�y� hi�lbf�aZp���ijhklhjh\h��[m^h\b�fhe_dmeb��\oh^�� \bdhgZggy� ydh�� ijh]jZfZ� agZoh^blvlZdm� ]_hf_lj�x� ^ey� ^Zgh�� fhe_dmeb�� ydZ\�^ih\�^Z}�f�g�fmfm� _g_j]����LZdh`� �kgm}fh`eb\�klv� hilbf�am\Zlb� ]_hf_lj�x� lZ^hke�^`m\Zlb� [m^h\m� g_� ebr_� g_cljZev�gbo� fhe_dme�� Z c� Zg�hggbo� lZ� dZl�hggbonhjf�H[¶}dlZfb�^hke�^`_gv�[meb�fhe_dmebmjZpbem� �8��� ��[jhfhmjZpbem� ���%U8�� lZ��[jhfmjb^bgm ���%U8G5��� kljmdlmjg�nhjfmeb�ydbo�ah[jZ`_gh�gZ�jbk���� �� >Zgmijhklhjh\m� dhgn�]mjZp�x� ^hke�^`m\Zgbo

fhe_dme�hljbfZgh�\ j_amevlZl��ijhp_^mjbhilbf�aZp���]_hf_lj���yd�g_cljZevgh���lZd��Zg�hggh��nhjf�^hke�^`m\Zgbo�fhe_dme�

Z

[Jbk�� ��� Kljmdlmjg�� nhjfmeb� fhe_dme� mjZpbem� 8�Z��lZ���[jhfmjZpbem���%U8 �[��
M jh[hl�� \bdhjbklZgh� gZi�\_fi�jbq�gbc f_lh^� jhajZomgdm� iZjZf_lj�\� _e_d�ljhggh�� kljmdlmjb�:F��� ydbc� } h^gbf� af_lh^�\�kZfhma]h^`_gh]h�ihey� >��@��:F�^h[j_� aZj_dhf_g^m\Z\� k_[_� ^ey� l_hj_�lbqgh]h� \b\q_ggy� kihemd� pvh]h� deZkm>������@��GZ�i_jrhfm�_lZi��[meh�\bdhgZ�gh ijhp_^mjm�hilbf�aZp���]_hf_lj���f_lh�^hf Ne_lq_jZ�J�\kZ�ihrmdm�dhg¶x]h\Z�gh]h�]jZ^�}glZ�ijb�lhqghkl��jhajZomgd�\����� ddZe�fhev� ^ey� \k�o� ^hke�^`m\Zgbofhe_dme� m g_cljZevg�c� lZ� Zg�hgg�c� nhj�fZo�� GZklmigbf� djhdhf� [meb� [_aihk_�



8]KKRURG�8QLYHUVLW\�6FLHQWLILF�+HUDOG��6HULHV�3K\VLFV��,VVXH�����±�����

���

j_^g��jhajZomgdb�iZjZf_lj�\�ijhklhjh\h�lZ�_e_dljhggh��[m^h\b�ahilbf�ah\Zgbo�8�8��� ��%U8�� ��%U8��� ��%U8G5� lZ� ��%U8G5��Dhgdj_lgbfb� iZjZf_ljZfb� _e_dljhggh�kljmdlmjb� fhe_dme� kem`beb� ihjy^hda\¶yadm� lZ� ^\h]jZgg�� dmlb�� Ihjy^hda\¶yadm� \�^h[jZ`Z}� _g_j]_lbqgbc� aZiZkf�pghkl�� a\
yadm� � ihdZam}� klmi�gv� i_j_�djb\Zggy� _e_dljhggbo�ofZjbghd� kmk�^g�oZlhf�\��>\h]jZggbc�dml $%&'�oZjZdl_jb�am}� ijhklhjh\m� [m^h\m� fhe_dmeb�� ^hkdeZ^m� ydh�� \oh^ylv� Zlhfb� $�� %�� &� lZ� '�Dml�$%&'�±�p_�dml�f�`�iehsbgZfb�$%&lZ�%&'�
J_amevlZlb�c h[]h\hj_ggyM jh[hl��jha]eygmlh�kljmdlmjg��af�gb�\fhe_dmeZo�mjZpbem� �8�����[jhfmjZpbem� ���%U8�� lZ� ��[jhfmjb^bgm� ���%U8G5���sh� km�ijh\h^`mxlv� Zg�hghml\hj_ggy�� \bdhgZghihj�\gyggy� hljbfZgbo� jhajZomgdh\bo� ^Z�gbo�a _dki_jbf_glZevgbfb��h[]h\hj_gh�[�h�eh]�qgm�agZqms�klv�hljbfZgbo�j_amevlZl�\�I_jrZ�qZklbgZ�^Zgh��jh[hlb�klhkm}lvky�ih�j�\gyevgh]h� ^hke�^`_ggy� Zahlbklbo� hkgh\�mjZpbem� lZ� ��[jhfmjZpbem�� M ^jm]�c� qZk�lbg��\b\qZ}lvky�gmde_hab �̂���[jhfmjb^bg�&ljmdlmjg��nhjfmeb� fhe_dme� mjZpbem�8��� ��[jhfmjZpbem� ���%U8�� lZ� ��[jhf�mjb^bgm� ���%U8G5��ah[jZ`_gh�gZ�jbk�������P�� ijhklhjh\�� dhgn�]mjZp��� ^hke�^`m\Zgbofhe_dme� hljbfZgh� \ j_amevlZl�� ijhp_^mjbhilbf�aZp��� ]_hf_lj���� M lZ[ebp�� �� ij_^�klZ\e_gh� \_ebqbgb� ^\h]jZggbo� dml�\� g_c�ljZevgh�� lZ� Zg�hggh�� nhjf� ^hke�^`m\Zgbokihemd��8��8±����%U8����%U8±����%U8G5�lZ���%U8G5±���Ihjy^db�a\¶yad�\�m ^hke�^`m\ZgbokihemdZo��8��8±����%U8����%U8±����%U8G5�lZ��%U8G5±��gZ\_^_gh�\ lZ[ebp������ IjhZgZe�am}fh� jhajZoh\Zg�� iZjZ�f_ljb� _e_dljhggh�� kljmdlmjb� ^ey� g_c�ljZevgh��lZ�Zg�hggh� nhjf�8�lZ���%U8��J_�amevlZlb��gZ\_^_g��\ lZ[ebpyo� �� � ���k\�^�qZlv� ijh� l_�� sh� Zg�hghml\hj_ggy� ^hke��^`m\Zgbo� fhe_dme� kmijh\h^`m}lvky� kml�l}\bfb� \gmlj�rgvhfhe_dmeyjgbfb� i_j_�]jmim\Zggyfb� ±� af�gxxlvky�yd�\_ebqbgb^\h]jZggbo�dml�\��lZd�� ihjy^db�a\¶yad�\�

Z

[
Jbk�� ��� Kljmdlmjg�� nhjfmeb� fhe_dme� ��[jhf�mjb^bgm� ��%U8 \ g_cljZevg�c �Z�� lZ� Zg�hgg�c� �[�nhjfZo�

Ahdj_fZ��ijb� Zg�hghml\hj_gg�� 8± ieZ�gZjg�klv� ihjmrm}lvky��P_� ijhy\ey}lvky� \lhfm��sh�dmlb�G±&�±&�±+��H�±K�±1�±G�H�±K�±1�±+� lZ�H�±K�±1�±G �yd�� \�^h[�jZ`Zxlv� klmi�gv� g_ieZgZjghkl�� i�jbf�^b�gh\h]h� d�evpy�� \ j_amevlZl�� Zg�hghml\h�j_ggy� gZ[m\Zxlv� agZq_gv�� kmll}\h� \�^�f�ggbo�\�^�gmey��GZ�\�^f�gm�\�^�mjZpbem����[jhfmjZpbe� a[_j�]Z}� ieZgZjg�klv� i�keyZg�hghml\hj_ggy� �lZ[e�� ���� Lh[lh� fh`gZdhgklZlm\Zlb�� sh� gZy\g�klv� ]Zeh]_gh\h]haZf�kgbdZ� agb`m}� a^Zlg�klv�i�jbf�^bgh\h�]h� d�evpy� ^h� ijm`gbo� ^_nhjfZp�c� ijbZg�hghml\hj_gg��� M lhc� `_� qZk� i_j_l\h�j_ggy�mjZpbem�gZ�LG1�mjZpbem�kijbqbgx}i_j_jhaih^�e� ihjy^d�\� a\
yad�\� ±� ^_yd�� agbo� ihkbexxlvky�� ^_yd�� ihkeZ[exlvky�lZ[e�� ���� P_� k\�^qblv� ijh� \�^obe_ggy
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kljmdlmjb� \�^� j�\gh\Z`gh��� Z�� hl`_�� fZ}f�kp_� � i�^\bs_ggy� j_Zdp�cgh�� a^Zlghkl��I�^dj_kebfh��sh�ijb�pvhfm�ihjy^hd�`h^�gh]h� a ihkeZ[e_gbo a\
yad�\� g_� klZ\� ^hk�lZlgvh� fZebf� ^ey� lh]h�� sh[� �fh\�jg�klvch]h�^bkhp�Zp���[meZ�\bkhdhx���GZ]Z^Z}fh�sh�^ey� lh]h��sh[� kl\_j^`m\Zlb��sh�cfh�\�jg�klv�^bkhp�Zp���a\
yadm�\bkhdZ��ch]h�ih�

jy^hd� ih\bg_g� [mlb� g_� [�evrbf� aZ ����>��@�±�p_�} h[eZklv�djblbqgbo�agZq_gv�^eyihjy^dm�a\
yadm���>Zg��lZ[ebp����\dZamxlv�sh�gZ�nhg���grbo�a\
yad�\�\ 8� gZckeZ[rbf} 1�±+��ohqZ�agZq_ggy�ihjy^dm�a\
yadm�� g_ihljZiey}� \ h[eZklv� djblbqgbo� agZq_gv�Lhfm�\ _dki_jbf_glZevgbo�jh[hlZo�g_�ke�^hq�dm\Zlb�^bkhp�Zp���pvh]h�a\
yadm�BBBBBBBBBBBBBBBBBBBB LZ[ebpy���<_ebqbgb�ijhklhjh\bo�dml�\�g_cljZevgh� lZ�Zg�hggh��nhjf fhe_dme�mjZpbem��8��8�����[jhfmjZpbem����%U8�����%U8� ��lZ���[jhfmjb^bgm����%U8G5�lZ���%U8G5���
>\h]jZggbc�dml��]jZ^A\
yahd 8 8� ��%U8 ��%U8� ��%U8G5 ��%U8G5�;�&��&��+�; +��%U� ���� ±��� ���� ���� ���� ����

H��K��1��;�; +��&�� ���� ±����� ���� ���� ±���� ±����
H��K��1��+ ���� ±���� ���� ���� ���� ����&��1��&��2� ± ± ± ± ±������ ±�����&��1��&��&� ± ± ± ± ±����� ±�����&��&��2��+ ± ± ± ± ����� ±�����&��&��&��2� ± ± ± ± ����� ������

Ijbf�ldb� Dmlb� ;�&��&��+�� �H��K��1��; ��H��K��1��+ lZ H��K��1��G oZjZdl_jbamxlv� klmi�gvg_ieZgZjghkl��i�jbf�^bgh\h]h�d�evpy�\ ^hke�^`m\Zgbo�fhe_dmeZo�Dmlb�H��K��1��K���&��1��&��2��lZ�&��1��&��&��\�^h[jZ`Zxlv�\aZ}fgm�ijhklhjh\m�hj�}glZp�xi�jbf�^bgh\h]h�d�evpy�lZ�^_ahdkbjb[hab�Dml�&��&��2��+ oZjZdl_jbam}�\�^ghkg_�ijhklhjh\_ iheh`_ggy�2��+�]jmib�Dml &��&��&��2� oZjZdl_jbam}�\�^ghkg_�ijhklhjh\_ iheh`_ggy�&��&��]jmib�BBBBBBBBBBBBBBBBBBBBBBBBBBI_j_jhaih^�e�ihjy^d�\�a\
yad�\��sh�km�ijh\h^`m}�i_j_l\hj_ggy���%U8�gZ���%U8±�ijba\h^blv�^h�lh]h��sh ihjy^hd�h^gh]h��aa\
yad�\�±�K�±%U�±�klZ}�j�\gbf����������sh\dZam}� gZ� \bkhdm� cfh\�jg�klv� ^bkhp�Zp��kZf_�pvh]h�a\
yadm��P_�lZdh`�hagZqZ}�agZq�g_�i�^\bs_ggy�j_Zdp�cgh��a^Zlghkl��^Zgh]hZg�hgm�� LZdbc� \bkgh\hd� i�^l\_j^`m}lvky_dki_jbf_glZevgbfb� j_amevlZlZfb� >�@�� \ydbo�kl\_j^`m}lvky��sh�hkgh\gbf�ijh^md�lhf�^bkhp�Zlb\gh]h�aZohie_ggy�_e_dljhg�\��%U8�} Zg�hgb�%U±��ijbqhfm�i_j_j�a�^Zgh�]h�ijhp_km� } ijb[ebagh�gZ� ��ihjy^db� \b�sbc�� g�`� ZgZeh]�qgbc� ijhp_k� \ 8�� I�^�

dj_kebfh�lhc�nZdl��sh�\ mjZpbe��ijb�Zg�h�ghml\hj_gg�� kihkl_j�]Z}lvky� ihjmr_ggyieZgZjghkl�� \ ijhklhjh\�c� kljmdlmj�� gZnhg�� g_agZqgh]h� i_j_jhaih^�em� f�pghkl�a\
yad�\�� Z \� ��%U8� ijb� Zg�hghml\hj_gg�a[_j�]Z}lvky� ieZgZjgZ� ijhklhjh\Z� [m^h\ZgZ� nhg�� kmll}\h]h� ajhklZggy� j_Zdp�cgh�a^Zlghkl�� aZ� jZomghd� hkeZ[e_ggy� K�±%U�a\
yadm�� GZijhrm}lvky� \bkgh\hd�� sh� gZ�y\g�klv�]Zeh]_gh\h]h�aZf�kgbdZ�\ kljmdlmj�fhe_dmeb� mjZpbem� agb`m}�ijm`g�� \eZklb�\hkl�� hklZggvh���;m^mqb� \k_j_^bg�� de�lbg�gh�� >GD�� lZdZ� fhe_dmeZ� fh^bn�dm}� �ijm`g��\eZklb\hkl��kZfh��>GD�
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I�^kmfh\mxqb� p�� j_amevlZlb�� aZagZ�qbfh�gZklmig_�I_j_l\hj_ggy 8� gZ� 8± kmijh\h^`m�}lvky� ihkbe_ggyf� g_ieZgZjghkl�� i�jbf��^bgh\h]h� d�evpy�� Z lZdh`� ^_ydbf� i�^\b�s_ggyf� aZ]Zevgh�� j_Zdp�cgh�� a^Zlghkl�fhe_dmeb�I_j_l\hj_ggy���%U8�gZ���%U8± kmijh�\h^`m}lvky� a[_j_`_ggyf� ieZgZjghkl�� i��jbf�^bgh\h]h� d�evpy�� Z lZdh`� kmll}\bfi�^\bs_ggyf� �fh\�jghkl�� ^bkhp�Zp��� K�±%U�a\
yadm��sh�ma]h^`m}lvky�a _dki_jbf_g�

lZevgbfb� ^Zgbfb� � kem`blv� fh`eb\bffhe_dmeyjgbf� f_oZg�afhf� jZ^�hk_gkb[��e�amxqh��a^Zlghkl����[jhfmjZpbem�GZy\g�klv� ]Zeh]_gh\h]h� aZf�kgbdZ� \kljmdlmj��fhe_dmeb�mjZpbem�agb`m}�ijm`g�\eZklb\hkl� hklZggvh���<gZke�^hd�pvh]h�ih�jmrmxlvky� ehdZevg�� ijm`g�� \eZklb\hkl�>GD��sh�f�klblv�\ kh[����%U8�aZf�klv�lbf��gm��< mfh\Zo�de�lbggh��>GD�lZdZ�ih\_^�gdZZahlbklh�� hkgh\b� hagZqZ}� ihjmr_ggy� \h^�g_\bo� a\
yad�\� \ mhlkhg�djbd�\kvdbo� iZjZo��fh\�jgh�a��akm\hf�ijhlhgZ�ih�G�a\
yadZo�BBBBBBBBBBBBBBBBBBBBBBBB LZ[ebpy���Ihjy^db�a\¶yad�\�\ fhe_dmeZo���[jhfmjb^bgm����%U8G5�lZ���%U8G5�����[jhfmjZpbem����%U8�����%U8� ��lZ�mjZpbem��8��8���Ihjy^hd�a\¶yadmA\¶yahd ��%U8G5 ��%U8G5� ��%U8 ��%U8� 8 8�1�±&� ������ ������ ������ ������ ������� ������&�±1� ������ ����� ������ ����� ������ ������1�±&� ������ ����� ������ ������� ������� �������&�±&� ������� ������ ������� ������� ������� ������&�±&� ������ ������ ������ ������ ������ ������&�±1� ������ ������ ������ ������� ����� �������&�±2 ������ ������ ������ ������ ������ ������1�±+ ������� ������ ������� ������� ������ �������&�±2 ������ ������ ������ ������ ������ ������&�±;�; +��%U� ������� ������ ������� ������� ������� �������
&�±+ ������� ������ ������� ������� ������� �������1�±<�< +��&�� ������� ������� ������� ������� ������� �������

&�±&� ������� �������&�±&� ������� ������&�±&� ������� ��������&�±2� ������� �������2�±&� ������� �������&�±+� ������� �������&�±�+� ������� �������&�±�+� ������� �������&�±+� ������� �������&�±2� ������� ������&�±+� ������� �������&�±&� ������� �������&�±2� ������� �������2�±+ ������� �������&�±�+� ������� �������&�±�+� ������� �������
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���I_j_c^_fh�^h�^jm]h��qZklbgb�jh[h�lb��ydZ�fZ}�gZ�f_l��ijhZgZe�am\Zlb�ijhp_�kb�� sh� kmijh\h^`mxlv� ijhp_k� i_j_l\h�j_ggy� ��[jhfmjb^bgm� gZ� LG1� ��[jhf�mjb^bgm��aZ�lZdbfb�djbl_j�yfb�Z��af�gb�ijhklhjh\h��kljmdlmjb�[� yd��ihjy^db� a\
yad�\� m ��%U8G5± } gZc�f_grbfb��ihj�\gyggy�l_hj��� � _dki_jb�f_glm�\� fh`eb\�� [�heh]�qg�� gZke�^db� i_j_l\h�j_ggy���%U8G5�gZ���%U8G5±�<�^f�gghkl�� m ijhklhjh\�c� kljmd�lmj�� ��%U8G5� lZ� ��%U8G5± k\�^qZlv�� shZg�hghml\hj_ggy� kmijh\h^`m}lvky� kmll}�\bfb�\gmlj�rgvhfhe_dmeyjgbfb�i_j_]jm�im\Zggyfb�� sh� \bjZ`Z}lvky� q_j_a� af�gb\_ebqbg� ^\h]jZggbo� dml�\�� Yd� \b^gh� alZ[e�� �� lZ� jbk�� �� �Z�� [��� �klhlgbfb� } lZd�af�gb�Z� \�^obe_ggy� \�^� ieZgZjghkl�� ihkb�ex}lvky� ±� \_ebqbgb� dml�\� %U±&�±&�±+�H�±K�±1�±K��� H�±K�±1�±+� ajhklZxlvg_�[�evr_��g�`�gZ��q�[� af�gx}lvky� \aZ}fgZ� hj�}glZp�y� i��jbf�^bgh\h]h� d�evpy� lZ� ^_ahdkbjb[hab�sh� ijhy\ey}lvky� m af�g�� agZq_gv� dml�\H�±K�±1�±K��� &�±1�±&�±2�� lZ� &�±1�±&�±&��\� [hdh\Z� ]jmiZ�^_ahdkbjb[hab� af�gb�eZ� ijhklhjh\_� iheh`_ggy�� ijh� sh� k\�^�qblv�af�gZ�dmlZ�&�±&�±&�±2��]� dml� &�±&�±2�±+�� ydbc� \�^h[�jZ`Z}� \�^ghkg_� ijhklhjh\_� iheh`_ggy2�±+�]jmib�� aZagZ\� gZc[�evrbo� af�g�ijb[ebagh����q��<_ebqbgb� ihjy^d�\� a\
yad�\� g_cl�jZevgh�� lZ� Zg�hggh��nhjf� ��%U8G5�� k\�^�qZlv�� sh� Zg�hghml\hj_ggy� ijh\hdm}� kml�l}\_� ihkeZ[e_ggy� lZdbo� a\¶yad�\�� &�±&��&�±2�� &�±2�� K�±%U�� 1�±&��&�±&��&�±&���&�±2���2�±&���2�±+��LZ�dh`� fZ}� f�kp_� ihkeZ[e_ggy� a\¶yad�\� &�±&���&�±2��&�±2�lZ� &�±2��� yd_��h^gZd�\k_� ` g_� } ^hklZlg�f� ^ey� lh]h�� sh[kl\_j^`m\Zlb� \bkhdm� cfh\�jg�klv� jmcgm�\Zggy� pbo� a\
yad�\��>ey� j_rlb� ihkeZ[e_�gbo�a\¶yad�\�fh`gZ�aZagZqblb��sh�^ey�gboZg�hghml\hj_ggy� hagZqZ}� \bkhdm� cfh\�j�g�klv� ^bkhp�Zp���� Lh[lh� jmcgm\Zggy� LG1

��%U8G5�� [m^_� \�^[m\Zlbky� a]�^gh� a gba�dhx� \aZ}fhdhgdmjmxqbo� dZgZe�\�� ih\
y�aZgbo� a jmcgm\Zggyf� K�±%U��� 1�±&���&�±&���� &�±&���� 2�±&���� 2�±+�a\
yad�\�� KijZ\^��� gZ� fZk�ki_dljZo� g_]Z�lb\gbo� �hg�\��sh� ml\hjxxlvky� \gZke�^hd_e_dljhggh]h�ijbebiZggy��kihkl_j�]Zebkyijh^mdlb� lZdh� ^bkhp�Zp��� >�@�� P_� [meb%U± lZ� ���%U8�G�±��sh�\dZamxlv�gZ�jmcgm�\Zggy� \ ��%U8G5±� \�^ih\�^gh� K��%U�� lZ1��&��a\¶yad�\��Ijh^mdlb�jhajb\m� a\¶ya�d�\� &�±&��� &�±&��� 2�±&��� 2�±+g_� kihkl_j�]Zebky� lhfm�� sh� ml\hj_g�meZfdb� g_�fZxlv� ^hklZlgvh�� _e_dljhggh�kihj�^g_ghkl��^ey�lh]h��sh[�ehdZe�am\ZlbgZ^ebrdh\bc�_e_dljhg�gZ�kh[��c ml\hjblbg_]Zlb\gh�aZjy^`_gbc�njZ]f_gl��ydbc�f�][b�[mlb�\by\e_gbc�^Zgbf�f_lh^hf��M lhc`_� qZk� %U� lZ� ��%U8�G fZxlv� \bkhd�� agZ�q_ggy� _e_dljhggh�� kihj�^g_ghkl�� >�@�� Yd[Zqbfh��gZr��jhajZomgdh\��^Zg��g_�ijhklhma]h^`mxlvky a�_dki_jbf_glZevgbfb��Z c^hih\gxxlv� �o�� \dZamxqb� gZ� �kgm\Zggy^h^Zldh\bo� dZgZe�\ ^bkhp�Zp���� : kZf_�ml\hj_ggy� g_cljZevgbo� Z[h� ihablb\ghaZ�jy^`_gbo�ijh^mdl�\�njZ]f_glZp����\gZke��^hd� jmcgm\Zggy� &�±&���� &�±&���2�±&���lZ�2�±+�a\¶yad�\���yd��g_�fh`�gZ� ihf�lblb�f_lh^hf� ki_dljhkdhi���g_]Z�lb\gbo� �hg�\�� I�^dj_kebfh�� sh�� a]�^gh� agZrbfb�^Zgbfb��a\
yadb�K��%U�lZ�1��&�g_�} gZckeZ[rbfb��lhfm�%U� lZ� ���%U8�G��g_� fh`mlv� [m^b� hkgh\gbfb� ijh^mdlZfb^bkhp�Zlb\gh]h�_e_dljhggh]h�ijbebiZggy^h�fhe_dmeb� ��%U8G5��Hkd�evdb� ihjy^dba\
yad�\ &��&�� lZ� 2��&�� } gZcf_g�rbfb�� lh� ml\hj_ggy�ijh^mdl�\�^bkhp�Zp��kZf_� pbo� a\
yad�\� [m^_�� gZ� gZrm� ^mfdm�[�evr��fh\�jgbfb�< mfh\Zo� de�lbggh]h� k_j_^h\bsZ� ^b�khp�Zp�y�h^gh]h� �a�a\¶yad�\�m d�evp��Zahlb�klh��hkgh\b�nZdlbqgh�hagZqZ}�ihy\m� lhq�dh\h�� fmlZp���� Z \� ^_ahdkbjb[ha�� ±� h^gh�eZgpx]h\h]h� jhajb\m� >GD�� AZagZqbfh�sh� lZd�� o�f�qg�� fh^bn�dZp��� >GD� fZxlvi_\gm� �fh\�jg�klv� [mlb� a]h^hf� [ehdh\Z�gbfb� n_jf_glgbfb� j_iZjmxqbfb� kbkl_�fZfb�� Af�gZ� \aZ}fgh�� ijhklhjh\h�� hj�}g�lZp��� ^_ahdkbjb[hab� lZ� i�jbf�^bgh\h]h



8]KKRURG�8QLYHUVLW\�6FLHQWLILF�+HUDOG��6HULHV�3K\VLFV��,VVXH�����±�����

���

d�evpy� hagZqZ}� \bgbdg_ggy� ehdZevgh�� ^_�nhjfZp���\ eZgpx]m�>GD��Kmll}\��af�gb�mijhklhjh\�c� [m^h\��� Z lZdh`� i�dhih^�[gZj_ahgZgkgZ� nhjfZ� nmgdp�c� \boh^m� ijh�^mdl�\�^bkhp�Zlb\gh]h�aZohie_ggy�gZe�lZ�xqh]h�_e_dljhgZ�fhe_dmehx���%U8G5�>�@�\dZamxlv�gZ� l_��sh� ^Zg_� aZohie_ggy� \�^�[m\Z}lvky� aZ�f_oZg�afhf� dheb\Zevgh�a[m�^`_gh]h� n_r[Zo�\kvdh]h� j_ahgZgkm� >��@�1fh\�jgbf� [�heh]�qgbf� gZke�^dhf� lZdh�ijhklhjh\h�� fh^bn�dZp��� dhfihg_glb>GD� } \�[jhgg_� a[mj_ggy� >��@�� ehdZevgZ^_nhjfZp�y�� \ h[eZkl�� ydh�� ihjmrm}lvkyijbjh^gbc� i_j_[�]� \bkhdh\ihjy^dh\Zgbom ijhklhj��c qZk��ijhp_k�\�[�edh\h�gmde_��gh\h]h� \i�agZ\Zggy�� AZagZqbfh��sh� lZdZ^_nhjfZp�y�fh`_ f�]jm\Zlb�\a^h\`�eZg�px]Z� >GD� aZ� jZomghd� kijy`_ggy� m \b�]ey^�� khe�lhgm�� kijbqbgxxqb� gZ� k\h}fmreyom� \bs_aZagZq_g�� _n_dlb�� Hkh[eb\Zg_[_ai_dZ�ih^�c�ih^�[gh]h� lbim�gZ�fhe_�dmeyjghfm� j�\g�� ihey]Z}� \ _n_dlb\ghkl�[ehdm\Zggy��ogvh]h�ih^Zevrh]h�jha\bldm�Z agZqblv� ±� � gZke�^d�\�� de�lbggbfb�n_j�f_glgbfb� kbkl_fZfb�� ±� hkd�evdb� g_fZ}o�f�qgh��fh^bn�dZp���>GD��Z ebr_�dhjhl�dhqZkgZ� af�gZ� �� dhgnhjfZp����:^`_�n_j�f_glZlb\gZ�kbkl_fZ�jhai�agZ}�� mkm\Z}�kZ�f_� o�f�qg�� fh^bn�dZp��� fhe_dmeyjgh�kljmdlmjb�� Z g_� eZ[�evg�� dhgnhjfZp�cg��LZdbf� qbghf� ihjmrmxlvky� dh^h\�� \eZ�klb\hkl��>GD�� ajhklZ}� cfh\�jg�klv� hgdh�]_g_am�

<bkgh\dbA \bdhjbklZggyf� ZiZjZlm� d\Zglh\h�o�f�qgbo� gZi�\_fi�jbqgbo� jhajZomgd�\\bdhgZgh� ihj�\gyevg_� ^hke�^`_ggy� _e_d�ljhggh�� kljmdlmjb� fhe_dme� dhfihg_gl�\gmde_�gh\bo�dbkehl�ijb�i_j_oh^��\�^�g_c�ljZevgh�� ^h� Zg�hggh�� nhjfb�� H[¶}dlZfb^hke�^`_gv� [meb� fhe_dmeb� mjZpbem� �8����[jhfmjZpbem� ���%U8��lZ���[jhfmjb^bgm���%U8G5��� GZ� hkgh\�� hljbfZgbo� j_amev�lZl�\� ajh[e_gh� \bkgh\hd� ijh� ^hf�gmxq�dZgZeb� ^bkhp�Zp��� ^Zgbo� fhe_dme� \gZk�e�^hd�Zg�hghml\hj_ggy��<by\e_gh��sh�gZ�y\g�klv� ]Zeh]_gh\h]h� aZf�kgbdZ� \ kljmd�lmj��fhe_dmeb�j�adh�agb`m}�kl�cd�klv�Zg��hggh��nhjfb�^hke�^`m\Zgbo�kihemd��Ijh�p_k� Zg�hghml\hj_ggy� \k�o� jha]eygmlbofhe_dme� kmijh\h^`m}lvky� af�gZfb� ijh�klhjh\h�� kljmdlmjb�� ijbqhfm� gZc�klhlg��rbfb�\hgb�[meb�^ey���[jhfmjb^bgm�Kihkl_j�]Z}lvky�q�ld_�ma]h^`_ggy�f�`l_hj_lbqgbfb�lZ�_dki_jbf_glZevgbfb�^Z�gbfb� ^ey� mjZpbem� lZ� ��[jhfmjZpbem�Pmdjh\bc� aZebrhd� aZ[_ai_qm}�jy^�^h^Zl�dh\bo�dZgZe�\�^bkhp�Zp�����[jhfmjb^bgm�;�heh]�qgbfb� gZke�^dZfb� \bs_aZagZ�q_gbo�i_j_l\hj_gv�\ dhfihg_glZo�>GD� }lhqdh\��fmlZp���lZ�h^ghgbldh\��jhajb\b��ZlZdh`� \�[jhgg�� a[mj_ggy� lZ� ^_nhjfZp��eZgpx]Z�>GD�:\lhjb� \bkeh\exxlv� ih^ydm� ijhn_�khjm�Q_jdZkvdh]h� l_ogheh]�qgh]h� mg�\_j�kbl_lm� ;�I�F�gZ}\m� aZ� ^hihfh]m� ijb� \b�dhgZgg��jh[hlb�
E�l_jZlmjZ

�� ,QWHUQDWLRQDO� &RPPLVVLRQ� RQ� 5DGLDWLRQ8QLWV� DQG� 0HDVXUHPHQWV� ,&58� 5HSRUW��� ,&58��:DVKLQJWRQ� '& ��������� :�� Q_j^a[b�� Y^_jgu_� baemq_gby� b ih�ebf_ju��GZmdZ��Fhkd\Z����������F�� B�� Kmoh\by�� B�� B� RZnjZgvhr�� <dg���F_oZgbafu jZ^bZpbhgguo�ih\j_`�^_gbc� b \hkklZgh\e_gby� gmde_bgh\uodbkehl��Imsbgh�gZ�Hd_���������k�������F�B�Kmoh\by�� <�G�� KeZ\bd�� B�B�RZn�jZgvhr��E��E��Rbfhg��;bhihebf_ju bde_ldZ��������������

�� 1�1�RZnjZgvhr��1�:�I_ljmrdh��<�F�KeZ�\�d��F�1�Kmoh\�y��GZmdh\bc� \�kgbd�M`�]hjh^kvdh]h�mg�\_jkbl_lm��K_j�y�n�abdZ����������������� +�$EGRXO�&DULPH��3�/LPmR�9LHLUD��6�*RKO�NH� ,��3HWUXVKNR��1��-��0DVRQ��(��,OOHQEHU�JHU��&KHP��3K\V��/HWW�������������������� +��$EGRXO�&DULPH��0��$��+XHOV��(��,OOHQ�EHUJHU��/��6DQFKH��-��$P��KKHP��6RF�������������������� .��$IODWRRQL��*��$��*DOOXS��3��'��%XUURZ�-��3K\V��&KHP��$�������������������



GZmdh\bc�\�kgbd�M`]hjh^kvdh]h�mg�\_jkbl_lm��K_j�y�N�abdZ��<bimkd �����± ����

���

��F�?�Eh[Zr_\��=_g_lbdZ��Ba^��E=M��E_�gbg]jZ^����������� :�� 6]\EDOVN\�� &DQFHU� &KHPRWKHU�� 5HS������������������� -�3�� +HQGHUVRQ�� -�� %\XQ�� -�� 7DNHVKLWD�-�:�+HLQHFNH��-��%LRO��&KHP���������������������� 0�-�6�'HZDU�� (�*�=RHELVFK�� (�)�+HDO\�-�-�3�6WHZDUW�� -�� $P�� &KHP�� 6RF�� ������������������ '�1�*RYRUXQ�� 9�'�'DQFKXN�� <D�5�� 0L�VKFKXN�� ,�9�.RQGUDW\XN�� 1�)�5DGRPVN\�

1�9�=KHOWRYVN\�� -�� 0RO�� 6WU�� ����� ������������X�<�Fhjhah\�� G�I�� ;Z`mebgZ�� We_d�ljhggh_� kljh_gb_�� ki_dljhkdhiby� bj_ZdpbhggZy� kihkh[ghklv� fhe_dme�Gmde_bgh\u_�hkgh\Zgby��\blZfbgu�<�b bo�ZgZeh]b��GZmdZ��Fhkd\Z����������� <�B�O\hkl_gdh�� FZkk�ki_dljhf_ljbyhljbpZl_evguo� bhgh\� \ hj]Zgbq_kdhcobfbb��GZmdZ��Fhkd\Z����������� B�;�;_jkmd_j�� Wnn_dl� YgZ�L_ee_jZ� b\b[jhggu_� \aZbfh^_ckl\by� \ kh\j_�f_gghc�obfbb��GZmdZ��Fhkd\Z��������6758&785$/�75$16)250$7,2162)�18&/(,&�$&,'�&20321(17�02/(&8/(68321�$1,21�)250$7,21$1'�7+(,5�%,2/2*,&$/�6,*1,),&$1&(
,�$�3HWUXVKNR��0�,�6XNKRYL\D

8]KKRURG�1DWLRQDO�8QLYHUVLW\��9RORVK\QD�VWU�������8]KKRURG�������
6WUXFWXUDO�WUDQVIRUPDWLRQV�RI�QXFOHLF�DFLG�FRPSRQHQWV�XQGHU�DQLRQ�IRUPDWLRQ� �ZHUHLQYHVWLJDWHG� E\�$0�� VHPLHPSLULFDO� TXDQWXP�FKHPLFDO�PHWKRG�� %DVHG�RQ� WKH� GDWDREWDLQHG�� WKH� DXWKRUV� FRQFOXGH� DERXW� WKH� SUHGRPLQDQW� GLVVRFLDWLRQ� FKDQQHOV� RI� WKHPROHFXODU� DQLRQV�� ,W� LV� VKRZQ� WKDW� WKH� � SUHVHQFH� RI� WKH� KDORJHQ� VXEVWLWXHQW� LQ� WKHPROHFXODU� VWUXFWXUH� VKDUSO\� LQFUHDVHV� WKH� UHDFWLYLW\� RI� WKH� DQLRQ� IRUP� RI� WKH� FRP�SRXQGV�XQGHU�LQYHVWLJDWLRQ��7KH�VXJDU�PRLHW\�SURYLGHV�D�QXPEHU�RI�VXSSOHPHQWDU\GLVVRFLDWLRQ�SDWKZD\V��&RPSDULVRQ�RI�WKH�WKHRUHWLFDO�DQG�H[SHULPHQWDO�GDWD�ZDV�SHU�IRUPHG�
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