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<klmi>`_j_eh� �hg�\� ±�\Z`eb\Z�c gZc[�evrkdeZ^gZ�qZklbgZ�ZgZe�lbqgh��kbkl_fb�fZk�ki_dljhf_lj�\��Kijh[b�fh^bn�dm\Zlb� ch�]h� dhgkljmdp�x� \bagZqZxlvky�� a h^gh]h[hdm��ihy\hx�gh\bo� �gkljmf_gl�\� ZgZe�amf_oZg�afm� jh[hlb� ^`_j_eZ�� Z a� �grh]h�� ±g_h[o�^g�klx�hilbf�aZp���ch]h�^ey�jha\
y�aZggy�lh]h�qb��grh]h�aZ\^Zggy�< hklZgg�c� qZk� m f_^bpbg�� ijb^�Z]ghklbp�� remgdh\h�dbrdh\bo� aZo\h�jx\Zgv�lZ�dhgljhex��o�e�dm\Zggy�mki�rgh\bdhjbklh\mxlvky�mj_Zag��^boZevg��l_klbgZ�+HOLFREDFWHU�S\ORUL��P_c�mki�o�gZ^bogm\^hke�^gbd�\� gZ� jhajh[dm� ih^�[gbo� l_kl�\^ey� ^�Z]ghklbdb� c �grbo� aZo\hjx\Zgv��<gZr�qZk�m kdeZ^��ih\�ljy��sh�\b^boZ}lvky��^_glbn�dh\Zgh� [ebavdh� ���� e_ldbo� kih�emd�� � dh`gZ� a gbo� hdj_fh� qb� \ ^_yd�cdhf[�gZp��� fh`_� klZlb� [�hfZjd_jhf� ^eydhgljhex� aZ� klZghf� hj]Zg�afm�� LZd�^�Z]ghklbqgZ�agZqbf�klv�\`_�^h\_^_gZ�^ey\h^gx�� hdkb^m� \m]e_px�� hdkb^m� Zahlm�Zf�Zdm��f_lZgm��i_j_dbkm�\h^gx��k�jdh\m]�e_px�� _lZgm�� n_ghem�� [mlZgm�� f_lZghem�_lZghem�� Zp_lZev^_]�^m�� Zp_lhgm�� i_glZgmlZ�ch]h�iho�^gbo��ZedZg�\�>�@�IhqbgZxqb� a i_jrbo� ^boZevgbol_kl�\� +HOLFREDFWHU� S\ORUL� �*UDKDP� HW� DO��

������� fZk�ki_dljhf_lj�y�� hkh[eb\h� mih}^gZgg�� a ojhfZlh]jZn�qghx� i�^]hlh\�dhx� ijh[b�� aZebrZ}lvky� gZc[�evr� ijb�^Zlghx� ^ey� pvh]h� l_og�dhx�� :e_� fZk�ki_dljhf_ljb� ^hjh]��� � p_� ijbfmrm}� ^h�ke�^gbd�\�rmdZlb� �f� aZf�gm�� 1 ^�ckgh��hk�lZgg�f� qZkhf� ^ey� hdj_fbo� ^boZevgbol_kl�\�lZd��ijhkl��g_^hjh]��ijbeZ^b� kl\h�j_gh��:e_� a�� a[�evr_ggyf�j�agh\b^�\�ZgZ�e�am� a[�evrm}lvky� � d�evd�klv� g_h[o�^gbo\mavdhki_p�Zevgbo� ijbeZ^�\�� Lhfm� aZeb�rZ}lvky� ihlj_[Z� \ g_^hjh]hfm� mg�\_j�kZevghfm�ZgZe�aZlhj�� ]Zah\h]h� kdeZ^m�ih�\�ljy��sh�\b^boZ}lvky��^ey�jmlbggbo� Ze_j�agbo�ZgZe�a�\�A ZgZeh]�qghx�ijh[e_fhx� a�ldgmebky� ijb� hj]Zg�aZp��� dhgljhex� aZ[jm^g_ggyZlfhkn_jgh]h�ih\�ljy�M a\¶yadm� a pbf�i_j_\Z]m�fh`mlv�hl�jbfZlb�fhghihevg��fZk�ki_dljhf_ljb�� 2o\Zjl�klv� g_� i_j_\bsm}� \Zjlhkl�� ki_p�Ze��ah\Zgbo� ZgZe�aZlhj�\ >�@�� Z \bkhd�� qml�eb\�klv� lZ� mg�\_jkZevg�klv� ^ha\heyxlv\bdhgm\Zlb� \_ebdm� d�evd�klv� g_h[o�^gboZgZe�a�\�� LZdh`� fZ}fh� mki�rgbc� ^hk\�^\bdhjbklZggy�k_j�cgbo�fhghihevgbo�fZk�ki_dljhf_lj�\� yd� ^ey� \bdhgZggy� ^boZev�gbo�l_kl�\��lZd�� ^ey�_dheh]�qgh]h�dhgljh�ex >�±�@�
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OhqZ� m \biZ^dm� ^boZevgh]h� l_klm� gZ+HOLFREDFWHU� S\ORUL� ^hklZlgvh� jhaj�agylb�ahlhig_� ki�\\�^ghr_ggy� ��K2� � ��K2� m� �� >�@�� g_h[o�^gh� fZlb� aZiZk� �ahlhigh�qmleb\hkl��^ey�\bdhgZggy�[�evr�qmleb\bo�ahlhigbo� ZgZe�a�\� ���� ��� >�@��� A p�}�� `ijbqbgb� g_h[o�^gh� i�^\bsblb� � dhgp_g�ljZp�cgm� ]jZgbpx� qmleb\hkl��� >ey� pvh]hg_h[o�^gh�ihdjZsblb�_n_dlb\g�klv��hg�aZ�p����Z lZdh`�aZ[_ai_qblb�fh`eb\�klv�af_g�r_ggy� \deZ^m� nhgh\bo� i�d�\�� gZijbdeZ^�aZ� jZomghd� ehdZe�aZp��� ijh[b� \ h[eZkl��hg�aZp��� aZ� ^hihfh]hx� gZijyfe_gh]h� gZ�imkdm��Sh^h�^`_j_eZ�p_� hagZqZ}��sh�g_�h[o�^gh� a[�evrblb�_dkljZdp�x� �hg�\��\h^�ghqZk� agbablb� jhadb^� �o� aZ� _g_j]�}x�kdhgp_gljm\Zlb� _e_dljhgb� \ h[eZkl�� hi�lbfZevgh]h� \bly]m\Zggy� �hg�\�� Z lZdh`aZ[_ai_qblb�q_j_a�px�h[eZklv�\�evg_�ijh�oh^`_ggy� fhe_dmeyjgh]h� imqdZ�� Ijbpvhfm�h[eZklv�hilbfZevgh]h�\bly]m\Zggyg_h[o�^gh�\bagZqZlb�g_�aZ��hgZfb��sh�\b�oh^ylv� �a�^`_j_eZ��Z aZ� �hgZfb��sh�ihljZ�ieyxlv�m ^_l_dlhj�
Fh^_evgbc�ZgZe�a�k_j�cgh]h^`_j_eZ��hg�\GZ� i_jrhfm� _lZi�� [meh� \bj�r_ghijhZgZe�am\Zlb� jh[hlm� ^`_j_eZ� �hg�\� k_�j�cgbo�fhghihevgbo�fZk�ki_dljhf_lj�\�aZ^hihfh]hx� ijh]jZfb� fh^_ex\Zggy� _e_d�ljhggh�� lZ� �hggh�hilbqgbo� kbkl_f6,0,21��P_c� ijh]jZfgbc� �gkljmf_gl� g_^ha\hey}� hljbfZlb� ih\gh�� dZjlbgb� jh[h�lb�� hkd�evdb� \ jh[hl�� ^`_j_eZ� �hg�\kmll}\m� jhev� \�^�]jZxlv� h[¶}fg�� aZjy^b_e_dljhg�\�lZ� �hg�\��Z �o�ijh]jZfZ�g_�\jZ�oh\m}�� Lhfm� klZ\beb� aZ� f_lm� \by\blbl�evdb�ijbgpbih\��g_^he�db�dhgkljmdp���>`_j_eh� �hg�\� k_j�cgbo�fZk�ki_dljh�f_lj�\� lbim�FO����: lZ�FO����:F� ±^`_j_eh� �hg�\� a �hg�aZp�}x� _e_dljhggbfm^Zjhf�a hkpbeyp�}x�_e_dljhg�\�m klZlbq�ghfm�_e_dljbqghfm�ihe���GZ�jbkmgdm ��p_^`_j_eh� �hg�\� ah[jZ`_gh� ko_fZlbqgh�IjZpx}�\hgh�gZklmigbf�qbghf��?e_dljh�gb _f�lmxlvky� a l_jfhdZlh^Z� lZ� ijbkdh�jxxlvky� j�agbp_x� ihl_gp�Ze�\�f�`� dZlh�

^hf�lZ� Zgh^hf�^h� _g_j]����g_h[o�^gh��^ey�hg�aZp��� ijh[b�� QZklbgZ� _e_dljhg�\� ijh�gbdZ}�\ h[eZklv��h[f_`_gm�k�ldh\bf�Zgh�^hf� �h[eZklv� �hg�aZp����� � ^_yd�� a gbo�\aZ}fh^�xqb� a ijh[hx�� �hg�amxlv� ���� 1gr�_e_dljhgb� ^hky]Zxlv�ijhlbe_`gh�� klhjh�gb Zgh^Z� � l�� a gbo��sh� g_� a�ldgmebky� ak�ldhx�� ihljZieyxlv� \ h[eZklv� ]Zevf�\�gh]h�ihey� � ih\_jlZxlvky� \ h[eZklv� �hg��aZp���� AZ\^ydb� pvhfm� a[�evrm}lvky� _n_d�lb\gZ� ^h\`bgZ� ijh[�]m� _e_dljhg�\� \ h[�eZkl���hg�aZp���

Jbk� �� Ko_fZ� ^`_j_eZ� �hg�\� k_j�cgbo� fhgh�ihevgbo� fZk�ki_dljhf_lj�\� FO����: lZFO����:F��<:L�©6(/0,ª����± \�^[b\Zq�_e_dljhg�\����± dZlh^����± Zgh^�����\bly]mxqbc�_e_dljh^������nhdmkmxqbc�_e_d�ljh^������\o�^gbc�hl\�j�^�ZnjZ]fb�[ehdZ�_e_d�ljh^�\�ZgZe�aZlhjZ�
1hgb� \bly]mxlvky� a h[eZkl�� �hg�aZp��_e_dljbqgbf� ihe_f�� kl\hj_gbf� j�agbp_xihl_gp�Ze�\� f�`� \bly]mxqbf _e_dljh^hflZ� Zgh^hf��nhjfmxlvky� \ imqhd� aZ�^hih�fh]hx� nhdmkmxqh]h� _e_dljh^Z� lZ� \\h�^ylvky�q_j_a�hl\�j�^�Zf_ljhf���� ff�m fh�ghihevgbc�[ehd�_e_dljh^�\�ZgZe�aZlhjZ�GZ� \�^f�gm� \�^� d\Z^jmihey�� fhgh�ihevgbc� fZk�ZgZe�aZlhj� ±� aZ\^ydb� gZy\�ghkl�� ^h^Zldh\h�� ]jZgbp�� ±� jha^�ey}� �hgbg_� ebr_� hjlh]hgZevgh�� Z �� \ gZijyfdm\\h^m� �hg�\� \ ZgZe�aZlhj��Lhfm� jhadb^� aZ



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

��

_g_j]�yfb�\ieb\Z}�g_�ebr_�gZ�qmleb\�klv�Z c� gZ� jha^�evgm� a^Zlg�klv� fZk�ki_dljh�f_ljZ�>�@��Dj�f�lh]h��^ey��hg�\��gZ�ijhimk�dZggy ydbo�gZeZrlh\Zgh� ZgZe�aZlhj��ijZ�\bevg_� gZklmig_� l\_j^`_ggy�� �o� fZdkb�fZevg_� \�^obe_ggy� \�^� hk�� ijb[ebagh^hj�\gx}� �o� af�s_ggx� m \biZ^dm�� dhebjha^�exxq_�ihe_�\�^kmlg}�>�@�LZdbf�qbghf��imqhd��hg�\�gZ�\boh^��a^`_j_eZ��hg�\�ih\bg_g�[mlb�iZjZe_evgbf�fhghd�g_lbqgbf� lZ� gZijyfe_gbf� kljh]h\a^h\`� hk�� ZgZe�aZlhjZ� �Z[h� g_agZqgh� ±\jZoh\mxqb�fZdkbfZevg_� \�^obe_ggy� ±� \[�d�ihe_ml\hjxxqh]h�kl_j`gy��<by\e_gh�gZklmig��g_^he�db�k_j�cgbo^`_j_e��hg�\��� Ihe_� dZlh^Z� lZ� \�^[b\ZqZ ]eb[hdhijhgbdZ}� \ h[eZklv� �hghml\hj_ggy�� hkh[�eb\h�m \mavd�c�qZklbg��Zgh^Z��lZ�mki�rghdhgdmjm}�a ihe_f�\bly]mxqh]h�_e_dljh^Z�Agb`_ggy� \bly]Zxqh]h�ihl_gp�Zem�i�^kb�ex}�\ljZlm��hg�\�

Jbk� �� IjbdeZ^� _dkljZdp��� hkvh\bo� �hg�\� ^ey8H[ � <��= �\�^���� ff ^h��� ff�
GZ� jbkmgdZo �±�� ihdZaZgh� ljZ}dlhj��hkvh\bo �hg�\� ^ey� ^\ho� agZq_gv� ihl_gp��Zem�\bly]mxqh]h�_e_dljh^Z��� < lZ�±�� <��?g_j]�y� �hg�\�±��� _<� ghf�gZevgZ�gZijm�]Z� �hg�aZp��� ±� �� <��� >ey� \�^
}fgh]h� agZ�q_ggy� \bly]mxqh�� gZijm]b� ]jZgbpy� ahgbmki�rgh]h� \bly]m\Zggy� jhalZrh\ZgZ� \Zgh^�� ]eb[r_�� Ze_� a [hdm� \bly]mxqh]h

_e_dljh^Z� ihl_gp�Ze� m f�kp�� ml\hj_ggy�hg�\� �8L��� kmll}\h� agb`_gbc� gZkl�evdb�sh� �hgb�g_�fh`mlv� ih^heZlb� ihe_�nhdm�kmxqh]h�_e_dljh^Z��qb�gZ\�lv�\bo�^gm�^�Z�njZ]fm��^b\��jbkmghd ���

Jbk� �� IjbdeZ^� _dkljZdp��� hkvh\bo� �hg�\� ^ey8H[ ��� <��= �\�^���� ff ^h��� ff�

Jbk� �� IjbdeZ^� _dkljZdp��� hkvh\bo� �hg�\� ^ey8H[ ��� <��= ���� ff�
Dj�f� lh]h�� hkd�evdb� _g_j]�y�hg�amxqbo� _e_dljhg�\� \bagZqZ}lvkyj�agbp_x�ihl_gp�Ze�\�f�`�f�kp_f�\aZ}fh�^���qZklbgdb�ijh[b�a _e_dljhghf�lZ�dZlh�
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^hf� �8L��8N��� lh� a�� agb`_ggyf�ihl_gp�Zem8L� _g_j]�y� _e_dljhg�\� af_grm}lvky�� Z_n_dlb\g�klv��hg�aZp���iZ^Z}��� DZlh^� kmll}\h� ihjmrm}� kbf_lj�xihey�\ h[eZkl���hghml\hj_ggy��sh�ijba\h�^blv� ^h� \�^obe_ggy� �hg�\� \�^� hk��� LhfmagZqgZ� qZklbgZ� �hg�\� g_� ijhc^_� dj�avZgZe�aZlhj��^b\� jbkmghd ���

Jbk� �� <�^obe_ggy� hkvh\bo� �hg�\� q_j_a� Zkb�f_lj�x�\bly]mxqh]h�ihey��\g_k_gh]h�dZlh^hf�
>h�ih^�[gh]h�j_amevlZlm�ijba\h^blv��Zkbf_lj�y�Zgh^Z��gZijbdeZ^��gZobe�\bld�\ki�jZe���� GZy\g�klv� dZlh^Z� } h^g�}x� a�klhlgbo� ijbqbg�� sh� ijba\h^ylv� ^h\�^obe_ggy� _e_dljhg�\� aZ� f_`�� h[eZkl�ml\hj_ggy� �hg�\�� GZ� jbkmgdm �� ihdZaZghijh_dp��� ljZ}dlhj�c� _e_dljhg�\��sh� aZeb�rbeb�dZlh^�i�^�dmlhf ����^h�iehsbgb�dZ�lh^�\�kv� ^`_j_eZ� �hg�\�� >h[j_� \b^gh�� yd_e_dljhgb�� ajh[b\rb�h^gm�hkpbeyp�x�q_�j_a�Zgh^��j�adh�\�^obeyxlvky�\�^�iehsbgbhkpbex\Zggy�ih[ebam�dZlh^Z�

Jbk� �� LjZ}dlhj��� _e_dljhg�\�� _f�lh\Zgbo� dZ�lh^hf�i�^�dmlZfb ��� � ±���^h�iehsbgb�dZlh^�\�kv��8H[ � <��8D �� <��8H �� <�
?dki_jbf_glZevgZ�i_j_\�jdZijZ\bevghkl��fh^_ex\Zggy>ey�i_j_\�jdb�hljbfZgbo�j_amevlZl�\m dhgkljmdp�x� k_j�cgh]h� ^`_j_eZ� [meh\g_k_gh� af�gb�� sh� ^ha\hebeb� mkmgmlbrd�^eb\bc� \ieb\� dZlh^Z�� Dhgkljmdp�x[meh�ajh[e_gh�lZd��sh[�a\_klb�^h�f�g�fm�fm�i_j_jh[db�k_j�cgh]h�^`_j_eZ�DZlh^b�jhaf�s_g��\ iehsbg���i_ji_g�^bdmeyjg�c� hk�� �hg�aZlhjZ�� gZ� j�\g�� djZxpbe�g^jbqgh��qZklbgb�hkgh\b�Zgh^Z� �^b\�jbkmgdb ��lZ�����Ijb�pvhfm�dZlh^b�g_�\b�ly]mxlv� �hgb� q_j_a� f�`\bldh\�� aZahjbZgh^Z�� Z lZdh`� g_� \�^obeyxlv� _e_dljhgb\�^� hk�� ijb� �o� hkpbex\Zgg��� hkd�evdb� hk�pbeyp�y� _e_dljhg�\� \�^[m\Z}lvky� \bs_f�kpy�jhaf�s_ggy�dZlh^�\�

Jbk� ���Dhgkljmdp�y�fh^bn�dh\Zgh]h�dZlh^gh�]h�[ehdZ�
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Jbk� �� <b]ey^� �hg�aZlhjZ� ^`_j_eZ� �hg�\� ^Zl�qbdZ� fZk�ki_dljhf_ljZ�FO����:F� �pbe�g^�jbqgm� qZklbgZ� \�^[b\ZqZ� agylh�� a mklZgh\e_�gbf�[ehdhf�dZlh^�\�
Qmleb\�klv�fZk�ZgZe�aZlhjZ�� \bf�jygZ\ lbo�`_�mfh\Zo��sh�c ^ey�k_j�cgh]h�^`_�j_eZ�� a[�evrbeZky� ijb[ebagh� gZ� ihjy^hdijb�a[_j_`_gg��jha^�evgh��a^Zlghkl��>h� g_^he�dm� dhgkljmdp��� fh`gZ� \�^�g_klb� \ljZlm� dhjbkgh]h� \ieb\m� gZ� imqhdnhdmkmxqh]h� _e_dljh^Z� lZ� a[_j_`_ggy\_ebdh]h�jhadb^m� aZ�_g_j]�}x��Dj�f�lh]h�yd� � jZg�r_��aZebrbehky�ijh\bkZggy�ihey\�^[b\ZqZ� \ h[eZklv� �hg�aZp���� Z lZdh`\ieb\�g_kbf_ljbqghkl��dhgkljmdp���

Gh\_�^`_j_eh��hg�\I�key�fh^_ex\Zggy� k_j�cgh]h�^`_j_�eZ� �hg�\�[meh� ijhZgZe�ah\Zgh� dhgkljmdp��^`_j_e� �hg�\�� hibkZg�� \ e�l_jZlmj���< j_�amevlZl�� aZijhihgh\Zgh� gZklmigm� dhgkl�jmdp�x�� sh� ij_^klZ\ey}� kh[hx� fh^bn��dZp�x�^`_j_eZ��hg�\�:f�jZ\Z�>����@��Af�gbklhkm\Zebky� gZkZfi_j_^� _dkljZdp��� �hg�\�hkd�evdb�^`_j_eh�:f�jZ\Z�ijbagZq_g_�^eyjh[hlb� a fhe_dmeyjgbfb�imqdZfb��Z �hgb\ pvhfm� \biZ^dm� \boh^ylv� �a� h[eZkl��hg�aZp��� aZ� �g_jp�}x�� \bly]m\Zlb� �o� a h[�eZkl�� �hg�aZp��� g_� ihlj�[gh��M gZrhfm� `\biZ^dm�^`_j_eh� �hg�\�ih\bggh�ijZpx\Z�lb�lZdh`�� m�\Zdmmf��>ey�lh]h��sh[�mkmgmlb�\bo�^��hg�\�q_�j_a� kl�gdb� k�lqZklh]h� Zgh^Z�� ki�\\�kghZgh^m�[meh�\\_^_gh�^h^Zldh\m�k�ldm� �^b\�jbkmghd ����?dkljZdp�y� �hg�\� aZ[_ai_qm\Z�eZkv� ljZ^bp�cgbf� �Ze_� ^ey� ^`_j_e� �hg�\

lbim�G�jZ��lZg^_fhf� a j_ne_dlhjZ�lZ�\b�ly]mxqbf� _e_dljh^hf��h^gZd�nhjfm� j_n�e_dlhjZ� af�g_gh� a iehkdh�� gZ� pbe�g^�jbqgm��P_�ihe�irbeh�nhjfm�ihey��Z lZdh`\by\behky� ajmqgbf� ^ey� \bdhjbklZggy^`_j_eZ� �hg�\�ijb� jh[hl�� a fhe_dmeyjgb�fb� imqdZfb��Dj�f� lh]h�� lZdbc� j_ne_dlhjf_gr_� i�^^Z}lvky� aZ[jm^g_ggx�� AZagZq_�gZ�ko_fZ�^ha\hey}�^hfh]lbky�gZ^a\bqZcghfZeh]h�jhadb^m�aZ�_g_j]�}x�

Jbk� �� JhajZomgdh\Z� fh^_ev� gh\h]h� ^`_j_eZ�hg�\���± \�^[b\Zq�_e_dljhg�\����± dZlh^����± Zgh^�����\bly]mxqbc�_e_dljh^������nhdmkmxqbc�_e_d�ljh^������\o�^gbc�hl\�j�^�ZnjZ]fb�[ehdZ�_e_d�ljh^�\� ZgZe�aZlhjZ�� �� �� j_ne_dlhj�� �� �� ^h^Zl�dh\Z�k�ldZ�IhdZaZgh�ljZ}dlhj��� �hg�\��sh�_f�lmxlvky�iZ�jZe_evgh�hk��a = ���� ff�

Jbk� ��� =jZn�d� ihdZagbdZ� >G�Ü.@� � d�g_lbqgh�_g_j]��� �hg�\� aZe_`gh�\�^�dhhj^bgZlb�= _f�k��^ey�gh\h]h�^`_j_eZ��8D �� <��ihl_gp�Ze�j_n�e_dlhjZ�8UHI �� <��8H[ �� <��
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GZ� jbkmgdm ��� ihdZaZgh� ]jZn�d� ih�dZagbdZ� >G�Ü.@� �^_�G ±�^�Zf_lj�dheZ�\ ^_y�dhfm�i_j_lbg���i_ji_g^bdmeyjghfm�hk� =�sh� hdj_kex}� h[eZklv� mki�rgh]h� klZjlm�hg�\�iZjZe_evgh�hk���lh[lh��hgb��sh�klZj�lmxlv� �a� p�}�� h[eZkl�� iZjZe_evgh� hk��� ih�iZ^Zxlv� m f�r_gv�� . ±� dml� mki�rgh]hklZjlm���hgb��sh�klZjlmxlv��a�hk��\ f_`Zopvh]h�dmlZ��ihiZ^Zxlv�m f�r_gv��^ey�gh�\h]h�^`_j_eZ��hg�\�M aZijhihgh\Zghfm�^`_j_e�� �hg�\�^h�ky]gmlh� _n_dlb\gh]h� \bly]m\Zggy� �hg�\� ah[eZkl�� �hg�aZp��� ijb� agb`_ghfm� jhadb^�aZ� _g_j]�}x� �[ebavdh� ��� _<� ijhlb ! � _<^ey� klZjh]h� ^`_j_eZ� �hg�\�� ijb� h^ghqZk�ghfm�nhjfm\Zgg��\mavdh]h�imqdZ��^�Zf_lj��� ff�� a fZehx� dmlh\hx� jha[�`g�klx�� ������� P�� ^Zg�� g_h[o�^gh� \\Z`Zlb� hi�lbf�klbqgbfb�� hkd�evdb� �o� hljbfZgh� [_amjZom\Zggy�\ieb\m�h[
}fgh]h�aZjy^m�M gh\hfm� ^`_j_e�� �hg�\� dZlh^\�^^Zebeb� \�^� Zgh^Z�� jha\_jgmeb� ma^h\`\�^[b\ZqZ�� Z m� ihlh\s_ghfm� \�^[b\Zq�ajh[beb�s�ebgg��hl\hjb�^ey�nhdmkm\Zggyijyfbo� � \�^[blbo� _e_dljhg�\��GZ� jbkmg�dm ��� ihdZaZgh� ljZ}dlhj��� _e_dljhg�\� mgh\hfm�c ljZ^bp�cghfm�^`_j_eZo�

Jbk������LjZ}dlhj���_e_dljhg�\�m gh\hfm��Z��lZljZ^bp�cghfm� �[�� ^`_j_eZo� �hg�\�� 8H  �� <�8D �� <��ihl_gp�Ze�\�^[b\ZqZ�8R ��� <��?e_d�ljhgb�_f�lmxlvky�m ^�ZiZahg��dml�\�\�^����� ^h����^h�iehsbgb�dZlh^±\�kv�^`_j_eZ��hg�\�

>ey� lh]h�� sh[� aZ[_ai_qblb� fZdkb�fZevgm�s�evg�klv� _e_dljhg�\� gZ� hk�� ^`_�j_eZ� >��@� lZ� \ lhc� `_� qZk� mkmgmlb\�^obe_ggy� _e_dljhg�\� \�^� hk�� �hg�aZlhjZdZlh^hf�� dZlh^b� \Zjlh� jhaf�sm\Zlb� g_h^bg� gZ\ijhlb� h^gh]h�� Z a�� akm\hf�� gZ�ijbdeZ^�� p_� fh`mlv� [mlb� ljb� dZlh^b�_f�lmxq�� h^ghqZkgh�� jhaf�s_g�� gZ� h^gZ�dh\�c� \�^klZg�� \�^� hk�� a�� af�s_ggyf� gZ�����>`_j_eh� fZ}� ohjhrm� Z^Zilb\g�klv�>�ckgh�� yd� m`_� a]Z^m\Zehky�� nhjfZ� j_n�e_dlhjZ�^ha\hey}�e_]dh�ijbklhkm\Zlb�ch]h^ey� jh[hlb� a fhe_dmeyjgbfb� imqdZfb�Dj�f�pvh]h��gZ�^h^Zldh\m�k�ldm�fh`gZ�ih�^Zlb� ^_yd_� af�s_ggy� ^ey� dhfi_gkZp��\ieb\m� ihablb\gh]h� h[
}fgh]h� aZjy^m� �a[�evrblb� _n_dlb\g�klv� ^`_j_eZ� ijb� jh�[hl�� a gbavdbfb� agZq_ggyfb� �hg�amxqh�gZijm]b��P_�hkh[eb\h�\Z`eb\h�ijb�ZgZe�a�ijh[� hj]Zg�qgbo� j_qh\bg�� >ey� pvh]h� gZ^h^Zldh\m� k�ldm� \Zjlh� ih^Zlb� ihl_gp�Ze�sh� aZ[_ai_qm}� agb`_ggy� ijbdZlh^gh]hihl_gp�Zevgh]h� [Zj
}jZ�� Z gZijm]hx� f�`^h^Zldh\hx� k�ldhx� c Zgh^hf� agb`m\Zlb_g_j]�x�_e_dljhg�\�^h�g_h[o�^gh]h�j�\gy�

Jbk� ��� LjZ}dlhj���_e_dljhg�\�m ^`_j_e�� �hg�\a d�evp_\bf�dZlh^hf�
>ey�ehdZe�aZp���_e_dljhggh��ofZjbgdbih�hk���hg�aZlhjZ�\ f�kp��hilbfZevgh]h�\b�ly]m\Zggy�nhjfb� � jhaf�jb�\�^[b\ZqZ�fh�`mlv�[mlb�\�^ih\�^gh�af�g_g���Z dZlh^�\b�]hlh\e_gbc�m \b]ey^��d�evpy��jbkmghd ����M pvhfm� \biZ^dm� \Z`eb\h� aZn�dkm\Zlb
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nhjfm� dZlh^Z� \�^iZehf� m \h^g��� AZ\^ydbohjhrhfm� aZobklm� h[eZkl�� \bly]m\Zggy\�^� \ieb\m� dZlh^Z� c \�^[b\ZqZ�� af�gZdhgn�]mjZp��� kbkl_fb� nhjfm\Zggy� _e_d�ljhggh]h�imqdZ�g_�\ieb\Z}�gZ�j_amevlZlb�hljbfZg�� ^ey� �hg�\�� Lhfm� ^hkblv� ijhklhih}^gZlb� fZdkbfmf� s�evghkl�� _e_dljhg�gh��ofZjbgdb� �a� ahghx� hilbfZevgh]h� \b�ly]m\Zggy��hg�\�
<bkgh\db��Fh^_ex\Zggy� ^`_j_eZ� �hg�\� aZ� ^h�ihfh]hx� ijh]jZfb� 6,0,21� a mjZom\Zg�gyf� hkh[eb\hkl_c� jh[hlb� fhghihevgh]hfZk�ZgZe�aZlhjZ�^ha\hebeh�\by\blb�jy^��k�lhlgbo�g_^he�d�\�k_j�cgh]h�^`_j_eZ��hg�\�

�� IjZ\bevg�klv�\bkgh\d�\�fh^_evgh]hZgZe�am�i_j_\�j_gh�_dki_jbf_glZevgh�fh�^bn�dZp�}x�k_j�cgh]h�^`_j_eZ��hg�\��� AZijhihgh\Zgh�gh\_�^`_j_eh� �hg�\�iha[Z\e_g_� \by\e_gbo� g_^he�d�\�� Hq�dm�}lvky��sh� gh\_� ^`_j_eh� �hg�\� [m^_� fZlblZd��i_j_\Z]b�� �klhlgh� f_grbc� jhadb^� �hg�\� aZ_g_j]�}x�� rbjhdZ�ahgZ hilbfZevgh]h�\bly]m\Zggy�� hkvh\Z� kbf_lj�y� ihey� h[eZkl��hghml\hj_ggy�� a[_j_`_ggy� \bkhdh�� qmleb\hkl�� ijb� jh�[hl��a��agb`_gbfb�_g_j]�yfb�_e_dljhg�\�� ajmqg�klv�jh[hlb� a fhe_dmeyjgbfb�imq�dZfb�� a[_j_`_ggy� fh`eb\hkl�� jh[hlb� \ ljZ�^bp�cghfm�j_`bf��
E�l_jZlmjZ

�� ?�<�Kl_iZgh\�� Ljm^u� BHN:G� ���� ���������� 9�6DYDULQR�� 6�9LJQHUL�� *�&HOOH�� *XW� ��������������� H�B�AZex[h\kdZy�� F�?�;_j_agydh\Z�<�<�Ae_gdh��< dg���FZl_jbZeu� ��]h�md�jZbgkdh]h�dhg]j_kkZ�ih�\hijhkZf�Zglb�fbdjh[ghc�l_jZibb��OZjvdh\���������� ;�B�<_jdbg�� <�?�=Zevq_gdh�� B�G�;Z]�jh\�� :�Y�Fh]be_\kdbc�� Y�B�<_j[guc�<�:�LZjZk_gdh�� <�G�FZgq_gdh� Baf_�j_gb_�dhgp_gljZpbb�fhe_dmeyjgh]h�\h�^hjh^Z� \ \u^uoZ_fhf� \ha^mo_� m q_�eh\_dZ� fZkk�ki_dljhf_ljbq_kdbf� ZgZ�ebaZlhjhf�� Ij_ijbgl� NLBGL� :GMKKJ��OZjvdh\������������

�� <�:�D\bpbgkdbc��K�B�Djb\hr__\��<�G�FZ�dZjqmd�� B�G�Obevdh�� ?g_j]_lbdZ�� _dh�ghf�dZ��l_og�dZ��_dheh]�y���[�������������� =�B�Keh[h^_gxd��D\Z^jmihevgu_�fZkk�ki_dljhf_lju� �:lhfba^Zl�� Fhkd�\Z��������� 3�+�'DZVRQ� �(G���� 4XDGUXSROH� PDVVVSHFWURPHWHU� DQG� LWV� DSSOLFDWLRQV� �(OVH�YLHU��$PVWHUGDP���������� $�$PLUDY��$�)LDONRY��$�*RUGLQ��5HY��6FL�,QVWUXP�������������������� $YLY�$PLUDY��3DW��86���������������� :�:�Kukh_\��NbabdZ� b l_ogbdZ� fZkk�ki_dljhf_ljbq_kdbo� ijb[hjh\� b we_d�ljhfZ]gblguo� mklZgh\hd� �Wg_j]hZlhf�ba^Zl��Fhkd\Z��������
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� 6XP\�2SHQ�-RLQW�6WRFN�&RPSDQ\�³6(/0,´���$��.RPVRPROVND�6W���6XP\�������H�PDLO��VXU#VHOPL�VXP\�XD

7KH� UHVXOWV RI� VLPXODWLRQ� RI� DQ� LQGXVWU\� PRQRSROH� PDVV�VSHFWURPHWHU� LRQ� VRXUFHZLWK�6,0,21 �'�VRIWZDUH�DUH�GHVFULEHG��&RQVWUXFWLRQ� LPSHUIHFWLRQV�DUH�GLVFORVHG�7KH�UHVXOWV RI� WKH�DQDO\VLV�DUH�FKHFNHG�H[SHULPHQWDOO\�E\� WKH� LRQ�VRXUFH�PRGLILFD�WLRQ�IRU�D�FO����:F PRQRSROH�PDVV�VSHFWURPHWHU��$�QHZ�FRQVWUXFWLRQ�RI�WKH�LRQJULG�VRXUFH�LV�SURSRVHG�ZLWK��EHWWHU�FKDUDFWHULVWLFV�DQG�RSHUDWLQJ�SDUDPHWHUV�
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