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

���

LMG?EX<:GGY Q:KLBGDB�A F:KHX�A:E?@GHX�<1>�DHHJ>BG:LB��Q?J?AIHL?GP1:EVGBC�;:J
/J
G�:�K�^e_pvdZ

Ev\�\kvdbc�gZp�hgZevgbc�mg�\_jkbl_l��f_g��1\ZgZ�NjZgdZ�\me��>jZ]hfZgh\Z������Ev\�\�������H�PDLO��QDWDOL#NWI�IUDQNR�OYLY�XD
M ^Zg�c� klZll�� ^hke�^`m}lvky� lmg_ex\Zggy� qZklbgdb� a fZkhx�� aZe_`ghx� \�^dhhj^bgZlb�� q_j_a� ihl_gp�Zevgbc� [Zj
}j�� AgZc^_gh� dh_n�p�}gl� ijhoh^`_ggydj�av�fZkh\bc�� ihl_gp�Zevgbc�[Zj
}jb��lZ�^hke�^`_gh�ch]h�aZe_`g�klv�\�^�\ih�jy^dm\Zggy�fZkb�lZ�hi_jZlhjZ��fimevkm�\ hi_jZlhj��d�g_lbqgh��_g_j�����IhdZaZ�gh��sh�ijb�\_ebdhfm�\�^ghr_ggx�fZk��p��[Zj¶}jb�ijZpxxlv�yd�n�evljb��ijh�imkdZxqb�o\be��ebr_�m \mavdbo�^�ZiZahgZo�o\bevh\h]h�\_dlhjZ�

<klmiIjhly]hf� hklZgg�o� jhd�\� Zdlb\gh� \b\�qZxlvky� d\Zglh\�� ]Zf�evlhg�Zgb� a fZkhx�aZe_`ghx�\�^�dhhj^bgZlb��yd��aZklhkh\mxlv^ey� ^hke�^`_ggy� jmom� _e_dljhg�\� m g_h^�ghj�^gbo� djbklZeZo >�@�� d\Zglh\bo� lhqdZo>�@�� j�^dbo� djbklZeZo >�@�� P_c� nhjfZe�af\bdhjbklh\mxlv� ^ey� hibkm� y^_j >�@�� d\Zg�lh\bo�j�^bg�>�@��deZkl_j�\�a f_lZem >�@�AZ]Zevgbc� \b]ey^� h^gh\bf�jgh]h]Zf�evlhg�Zgm� a fZkhx�� aZe_`ghx� \�^� dh�hj^bgZlb� aZijhihgh\Zgbc� \hg� Jhhkhf� m>�@��aZ^Z}lvky�nhjfmehx� �� � ��Y5+ P SP SP P SP SP 8 [D E J J E D � � ����
^_� � �P P [ �� GS L G[ � = �� � �8 [ ±�ihl_gp��ZevgZ�_g_j��y��dh_n�p�}glb�� �D �E � J  � �AZe_`gh�\�^�agZq_gv�pbo�dh_n�p�}gl�\�[m�^_fh� fZlb� j�ag_� \ihjy^dm\Zggy� fZkb� lZhi_jZlhjZ� �fimevkm� \ hi_jZlhj�� d�g_lbq�gh�� _g_j����� Z hl`_� c j�ag�� ]Zf�evlhg�Zgb>����@�>ey� jha\
yadm� j�\gyggy�Rj_^�g�_jZ� afZkhx��aZe_`ghx�\�^�dhhj^bgZlb�\bdhjb�klh\mxlv� f_lh^� kmi_jkbf_lj��� lZ� nhjf��g\Zj�Zglg�klv� >��@�� Ze�_[jm� E�� >�����@�lhqdh\h�dZghg�qg��i_j_l\hj_ggy�>�����@�

M ^Zg�c� klZll�� fb� ^hke�^`m}fh� dh�_n�p�}gl�ijhoh^`_ggy�qZklbgdb�q_j_a�ih�l_gp�Zevgbc� � fZkh\bc� [Zj
}jb�� N�abqghlZdm� kbkl_fm� ml\hjxxlv� ihke�^h\gbfa
}^gZggyf� gZi�\ijh\�^gbdZ�� lhgdh�� ie�\�db� lZ� gZi�\ijh\�^gbdZ�� GZ� ]jZgbp�� a
}^�gZggy� ml\hjx}lvky� ihl_gp�Zevgbc� [Zj
}j�dj�f� lh]h� fZkZ� _e_dljhgZ� af�gx}lvky\a^h\`� gZijyfdm� jmom�� L_hj_lbqgh� pxkbkl_fm�fh`gZ� hibkZlb�fh^_ex��sh� fZ}gZa\m�fh^_ev� �a� kljb[dhih^�[ghx�fZkhx�ydZ�ko_fZlbqgh�ah[jZ`_gZ�gZ�jbk����Ae�\Z� kijZ\Z� \�^� [Zj
}jm� fZkZ� qZklbgdb� j�\gZP �� \k_j_^bg�� [Zj
}jm ²� �P ��M dh`g�c� apbo�h[eZkl_c�fZkZ�ihkl�cgZ��ijhl_�gZ�]jZ�gbp�� a
}^gZggy� \hgZ� af�gx}lvky� kljb[dh�ih^�[gh�� LZdbf� qbghf�� fb� jha]ey^Z}fh[Zj
}jb�ml\hj_g��yd�ihl_gp�Zehf��lZd�� fZ�khx�� Py� fh^_ev� gZdeZ^Z}� h[f_`_ggy� gZ\ihjy^dm\Zggy� fZkb� lZ� hi_jZlhjZ�fimevkm� \ hi_jZlhj�� d�g_lbqgh�� _g_j����dh_n�p�}glb� \ ]Zf�evlhg�Zg�� ���� ih\bgg�aZ^h\�evgylb� lZd�c� mfh\��� D  J �� �D �E  � >��@��M p�c�klZll� lZdh`�[mehihdZaZgh��sh�gZ�o\bevh\m�nmgdp�x� � �[\ih\bgg�� gZdeZ^Zlbky� i_\g�� h[f_`_ggy�� ZkZf_��gZ�]jZgbp��a¶}^gZggy�PD\ lZ�PD�E c\ih\bgg��[mlb�g_i_j_j\gbfb�



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

���

Jbk���� Fh^_ev� kbkl_fb� a kljb[dhih^�[ghxfZkhx�
Ijh[e_fZ�lmg_ex\Zggy�qZklbgdb��a fZ�khx�aZe_`ghx�\�^�dhhj^bgZlb��jha]ey^ZeZ�ky� \ >�����@�� LZd�� m >��@� agZc^_gh� lhqgbcjha\
yahd� j�\gyggy� Rj_^�g]_jZ� a fZkhx�aZe_`ghx� \�^� dhhj^bgZl� ^ey� ihkl�cgh]hihl_gp�Zem��:\lhjb�^hke�^`m\Zeb�fh^_ev��\yd�c�ah\g��[Zj
}jm�fZkZ�} ihkl�cghx��Z \�k_�j_^bg��²�i_\gZ�nmgdp�y�\�^�dhhj^gZlb��>eylZdh��kbkl_fb�\hgb�agZcreb�aZ]Zevgbc�\b�]ey^� dh_n�p�}glZ� ijhoh^`_ggy��< >��@� ^eyd�evdho� qZkldh\bo� \biZ^d�\ fZk�� aZe_`gbo\�^�dhhj^bgZlb��agZc^_gh�dh_n�p�}glb�ijh�oh^`_ggy��Ijhl_� Z\lhjb� jha]ey^Zeb� ebr_qZkldh\_�\ihjy^dm\Zggy�fZkb�lZ�hi_jZlhjZ�fimevkm� \ hi_jZlhj�� d�g_lbqgh�� _g_j����� ZkZf_� �D  J  �� �E  � �< ^Zg�c�jh[hl���fb�jha]eygmeb�aZ]Zev�gbc \biZ^hd� \ihjy^dm\Zggy� kljb[dh�ih^�[gbo� fZk� lZ� hi_jZlhjZ� �fimevkm� \hi_jZlhj�� d�g_lbqgh�� _g_j��c� D  J �� �D �E  � M ^jm]hfm�jha^�e��jha]eyg_fhijhoh^`_ggy� qZklbgdb� dj�av� fZkh\bc[Zj
}j�� M lj_lvhfm� jha^�e�� ^hke�^bfhjhak�x\Zggy� gZ� fZkh\hfm� c gZ� ih�l_gp�Zevghfm�[Zj
}jZo��<bkgh\db�f�klylv�ky�\ q_l\_jlhfm�jha^�e��

Lmg_ex\Zggy�dj�av�fZkh\bc�[Zj¶}jJha]eyg_fh�jmo�\�evgh��qZklbgdb� �ih�l_gp�ZevgZ� _g_j]�y� \kx^b� j�\gZ� gme_\��q_j_a� [Zj¶}j� ml\hj_gbc� kljb[dhf� fZk�jbk����
��
� ��� � � �� �

P [P [ P [ DP [ D
�­° d d®° !¯ ���

G_oZc� M ²� ]mklbgZ� ihlhdmcfh\�jghkl��^ey�iZ^Zxqh��qZklbgdb�� �M ²^ey� \�^[blh�� qZklbgdb�� Z �M ²� ^ey� qZk�lbgdb��sh�ijhcreZ�q_j_a�fZkh\bc�[Zj
}j�A]�^gh�a aZdhghf�a[_j_`_ggy�ihlhdm�
� �M M M � ���

Dh_n�p�}glb�ijhoh^`_ggy�dj�av�[Zj
}j' � \�^[b\Zggy�\�^�[Zj
}jm� 5 �
�M' M ������������ �M5 M �������������������

>ey�jhajZomgdm�\_ebqbg� ' lZ� 5 g_�h[o�^gh� agZclb� o\bevh\m� nmgdp�x� ae�\Z\�^�[Zj
}jZ� �[ � ��kijZ\Z�\�^�gvh]h� [ D!lZ� \k_j_^bg�� [Zj
}jZ� � [ Dd d �� \jZom\Z\�rb�mfh\b�arb\Zggy�o\bevh\h��nmgdp���lZ�� i_jrh��iho�^gh��\ lhqdZo� �[  �� [ D �M i_jr�c� h[eZkl�� �[ � j�\gyggyRj_^�g�_jZ� lZ� ch]h� jha\
yahd� fZxlv� \b�]ey^�
� � � ��� G (P G[\�  \= �����������������

� � �� � LN[ LN[[ $ H $ H�\  � ������������^_� �$ ²�Zfie�lm^Z�iZ^Zxqh��o\be��� �$ ²Zfie�lm^Z�\�^[blh��o\be���o\bevh\_�qbkeh²� ��P(N  = �>ey�^jm]h��h[eZkl�� � [ Dd d j�\gyggyRj_^�g�_jZ
� � � ���� G (P G[\�  \= ���

fZ}�aZ]Zevgbc�jha\
yahd
� �� � �� � LN [ LN [[ % H % H�\  � ��������������������o\bevh\_�qbkeh� �� ��P (N  = �M lj_l�c� h[eZkl�� [ D! j�\gyggyRj_^�g]_jZ� lZ� o\bevh\Z�nmgdp�y� aZibkm�xlvky�

� � � ��� G (P G[\�  \= ���������������������



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

���

� �� � LN[[ & H\  ��������������������������
�& ²�Zfie�lm^Z�o\be���sh�ijhcreZ�q_j_a[Zj
}j�Mfh\b�arb\Zggy�o\bevh\h��nmgdp���lZ�� i_jrh��iho�^gh��\ lhqdZo� �[  lZ� [ D } lZd��

� � ���� ���P PD D\  \ �

� � ���� ���P P D�ED�E c c\  \ �
� � �� � � �P D P DD D\  \ �
� � �� � � �P D P DD�E D�Ec c\  \ �<bdhjbklh\mxqb�y\gbc�\b]ey^�o\bev�h\h��nmgdp��� lZ� \bagZq_ggy�ihlhdm�� agZc�^_fh�dh_n�p�}gl�ijhahjhkl��[Zj
}jmBBBBBBBBBBBBBBBBBBBB

�� �� � � � �� �
��� VLQ � ��

&' $ P N P N N DP N P NE E  § ·§ · § ·� �¨ ¸ ¨ ¸¨ ¸© ¹ © ¹© ¹
� ����

BBBBBBBBBBBBBBBBBBBBBBBBBBBB
<jZoh\mxqb� \b]ey^b� o\bevh\bo� \_d�lhj�\� N lZ� �N ��fb�hljbfm}fh�lZdbc�\bjZa^ey�dh_n�p�}glZ�ijhahjhkl��

� �� � �� � � �� � �� ��

�� VLQ � ��
' P P N DP PE� E�

E�
 �� ����������

>ey� qZkldh\h]h� \ihjy^dm\Zggy� fZkblZ� hi_jZlhjZ� �fimevkm� \ hi_jZlhj�d�g_lbqgh�� _g_j���� �D  J  �� �E  � p_cj_amevlZl�kijhsm}lvky�^h�

� ��� � ��
�� VLQ � ��' P P N DP P �� ����������������

ydbc� ki�\iZ^Z}� a dh_n�p�}glhf� ijhoh^�`_ggy�m >��@�Ydsh�ihj�\gylb�\b]ey^�o\be���sh�iZ�^Z}�gZ�[Zj
}j��lh[lh�\ h[eZkl�� �[ � ��a \b�]ey^hf� o\be��� i�key� ijhoh^`_ggy� [Zj
}jZ�h[eZklv� [ D! ��� lh� �� Zfie�lm^Z� [m^_\�^j�agylbky�gZ�lZdbc�fgh`gbd�BBBBBBBBBBBBBBBBBBBB
�
� � �� �� �

�FRV VLQ� ��
LND& H$ P N P NN D N DP N P N

� �M
E E § ·§ · § ·� �¨ ¸ ¨ ¸¨ ¸© ¹ © ¹© ¹

� ����
BBBBBBBBBBBBBBBBBBBBBBBBBBBB

^_�M ²�akm\�nZa��ydbc�^hj�\gx}
� � �� �

�WJ WJ� �� P N P N N DP N P NE§ ·§ · § ·M  �¨ ¸ ¨ ¸¨ ¸© ¹ © ¹© ¹ �����
GZ� jbk�� �� ah[jZ`_gh� aZe_`g�klv� dh�_n�p�}glZ�ijhahjhkl��\�^�_g_j����ijb�j�agboagZq_ggyo� dh_n�p�}glZ� E �� Ihj�\gxxqb� p�aZe_`ghkl�� a lbfb�� sh� } ^ey� dh_n�p�}glZijhahjhkl��^ey�ihl_gp�Zevgh]h�[Zj
}jm��Ze_^ey� ihkl�cgh�� fZkb� >��@� [Zqbfh�� sh� dh�

_n�p�}gl� ijhahjhkl�� g_� ijyfm}� ^h� h^bgbp�ijb� \_ebdbo� agZq_ggyo� _g_j����� Zaf�gx}lvky�i_j�h^bqgh�shjZam�a[�evrmxqbi_j�h^��AZm\Z`bfh��dheb�fb�\b[_j_fh�\ih�jy^dm\Zggy�� ijb� ydhfm� ��E  � �� lh� dh�_n�p�}gl�ijhahjhkl��[m^_�j�\gbc� �'  �>ey� \biZ^dm��dheb� h^gZ�fZkZ�gZ[Z]Zlh[�evrZ� \�^� �grh�� �P P� � �E ! �� dh_n��p�}gl� ijhoh^`_ggy�� sh� aZ^Z}lvky� nhjfm�ehx�������fh`gZ�gZ[ebablb�lZdbf�\bjZahf�



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

���

� � � ��
��� VLQ � ��' P N DP E�| § ·� ¨ ¸© ¹

�

Jbk���� AZe_`g�klv� dh_n�p�}glZ� ijhahjhkl�� \�^_g_j���� ^ey� �P  �� � �P  \ h^bgbpyo���� �P D  = �
Ydsh� agZq_ggy� �VLQ� �N D } ihjy^dmh^bgbp���lh� �' � ²�[Zj¶}j�ijZdlbqgh�g_ijhimkdZ}� qZklbghd�� Dh_n�p�}gl� ijhimk�dZggy� agZqgbc�� dheb� agZq_ggy� \bjZam� � � ��

� VLQ � �� P N DP E�§ ·¨ ¸© ¹ g_\_ebd_�� Lhfm� q_j_a[Zj¶}j�ijhoh^ylv�ebr_�qZklbgdb�a o\bev�h\bfb�\_dlhjZfb�m ^�ZiZahg�
� � � �� �� �� � ��Q P Q PN D D P D D PE� E�ª ºS S§ · § ·« » � �¨ ¸ ¨ ¸© ¹ © ¹« »¬ ¼ �Ih^�[gbc� j_amevlZl� kihkl_j�]Z}fh�dheb� �P P� ��LZdbf�qbghf��ijb�\_ebdh�fm�\�^ghr_gg��fZk�[Zj¶}j�ijZpx}�yd

n�evlj��ijhimkdZxqb�o\bex�ebr_�m \mav�dhfm�^�ZiZahg��o\bevh\bo�\_dlhj�\�
Lmg_ex\Zggy�qZklbgdb�a fZkhx�aZe_`ghx�\�^�dhhj^bgZlb�q_j_a�ihl_gp�Zevgbc�[Zj
}jJha]eyg_fh� [�evr� aZ]Zevgm� aZ^Zqm�dheb� ihjy^� �a� kljb[dhf� fZkb� } kljb[hdihl_gp�Zevgh��_g_j������ ��� � FRQVW� � ��� �

[8 [ 8 [ D[ D
�­°  d d®° t¯ ����

J�\gyggy� Rj_^�g�_jZ� ^ey� o\bevh\bonmgdp�c� �\ lZ� �\ aZebrZxlvky�[_a�af�g�ebr_�^ey� �\ \hgh�ihf�gy}lvky�lZ�fZlbf_\b]ey^�
� � � ��� G 8 (P G[\� � \  \= ����

Jha\
yahd� pvh]h� j�\gyggy� [m^_� ih^�[gbc�����ijhl_�o\bevh\bc�\_dlhj�fZlbf_�l_i_jlZdbc�\b]ey^�
� ��� ��PN ( 8 �= ����

<biZ^hd� ( 8! ��I�^klZ\eyxqb�m ����o\bevh\��\_dlhjb�a ihl_gp�Zehf��fb�hljb�fZ}fh�gZklmigbc�\b]ey^�dh_n�p�}glZ�ijh�ahjhkl�� ^ey� aZ]Zevgh]h� \ihjydm\Zggykljb[dhih^�[gh�� fZkb� lZ� hi_jZlhjZ�fimevkm� \ hi_jZlhj�� d�g_lbqgh�� _g_j���D  J �� � �D �E  � �BBBBBBBBBBBBBBBBBBBB
� �� �� � �� � � �� � �� ��

�� VLQ � �� � �
' P ( P ( 8 N DP P ( ( 8E� E�

E�
 � �� �

� ����
BBBBBBBBBBBBBBBBBBBBBBBBBBBB

Dh_n�p�}gl� ijhahjhkl�� ^ey� qZkldh\h]h\ihjy^dm\Zggy� �D  J  �� �E  � fZ}� \b�]ey^� � �� �� � �� � ��
�� VLQ � ��' P ( 8 P ( N DP P( ( 8 � �� � �������



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

���

sh�a[�]Z}lvky�a j_amevlZlhf��hljbfZgbf�m>��@�<biZ^hd� ( 8� � P��j_amevlZlb�e_]dhi_j_g_klb� gZ� \biZ^hd� ( 8� ajh[b\rbZgZe�lbqg_�ijh^h\`_ggy��FZ}fh�� ��� ��P ( 8N L�  N= �
� �� ��P 8 (�N  = �

Ijhjh[b\rb� g_agZqg�� fZl_fZlbqg�i_j_l\hj_ggy� m agZf_ggbdm� ^ey� dh_n��p�}gl�\�ijhahjhkl�������������fb�hljbfZ}fhgZklmig�� \bjZab� ^ey� qZkldh\h]h� � aZ]Zev�gh]h�\ihjy^dm\Zggy
� �� ��� ��

�� VK � �� � �' P 8 ( P ( DP P( 8 ( � �� N� �����

� ��� �� � � �� ��

�� �� VK � ��� � � �
' P ( P 8 ( DPP ( 8 (E�E�

E�
 � �� N�

������

<biZ^hd� ( ijyfm}� ^h� 8 �� Dheb_g_j��y�qZklbgdb��sh�gZe�lZ}�gZ�[Zj
}j��^h�j�\gx}�ch]h�\bkhl��� lh[lh� ( 8o �� lh� dh�_n�p�}glb�ijhahjhkl��gZ[m\Zxlv�\b]ey^m�
� �� �

�� � �' 8 PP D P § ·� ¨ ¸© ¹ = �������������������
� � �

�� �
�� � �' 8 PP D PE� § ·� ¨ ¸© ¹ = ����

GZ� jbk�� �� ah[jZ`_gh� aZe_`g�klv� dh�_n�p�}glZ� ijhahjhkl�� \�^� _g_j���� ^ey� ih�l_gp�Zevgh]h� [Zj¶}jm� ijb� j�agbo� agZq_g�gyo� dh_n�p�}glm� E �� Dheb� ��E  � � dh�_n�p�}glb� ijhoh^`_ggy� q_j_a� ihl_gp��Zevg�� [Zj
}jb� g_� aZe_`Zlv� \�^� jhaih^�emfZk��>Zg��j_amevlZlb�ki�\iZ^Zxlv�a hljb�fZgbfb�m \biZ^dm�ihkl�cgh��fZkb�>��@�

Jbk���� AZe_`g�klv� dh_n�p�}glZ� ijhahjhkl�� \�^_g_j����^ey� �8  �� �P  �� � �P  \ h^bgbpyo���� �P D  = �
<bkgh\hd

M ^Zg�c� klZll�� fb� ^hke�^`m\Zeb� dh�_n�p�}gl�ijhoh^`_ggy�qZklbgdb� a fZkhx�aZe_`ghx� \�^� dhhj^bgZlb�� q_j_a� ih�l_gp�Zevgbc�[Zj
}j��HljbfZgh�\bjZab�^eydh_n�p�}glZ� ijhoh^`_ggy� yd� ^ey� aZ]Zev�gh]h� \ihjy^dm\Zggy� kljb[dhih^�[gh�� fZ�kb� lZd� � ^ey�hi_jZlhjZ� �fimevkm�\ hi_jZ�lhj�� d�g_lbqgh�� _g_j���� a dh_n�p�}glZfbD  J �� � �D �E  � ��lZ�qZkldh\h]h�\ihjy^�dm\Zggy� a dh_n�p�}glZfb� ²� �D  J  ��E  � �� >ey� j�agbo� agZq_gv� E ]jZn�qghah[jZ`_gh� aZe_`g�klv� dh_n�p�}glZ� ijh�oh^`_ggy� \�^� _g_j���� qZklbgdb� ^ey� fZkh�\h]h� lZ� ihl_gp�Zevgh]h� [Zj
}j�\� GZ\�^f�gm� \�^� \biZ^dm� ihl_gp�Zevgh]h[Zj¶}jm� a ihkl�cghx� fZkhx�� dh_n�p�}glijhahjhkl��^ey�ihl_gp�Zevgh]h�� fZkh\h]h[Zj¶}j�\�g_�ijyfm}�^h� h^bgbp��ijb� \_eb�dbo� agZq_ggyo� _g_j����� Z af�gx}lvkyi_j�h^bqgh� shjZam� a[�evrmxqb� i_j�h^�P�dZ\h��sh� ijb� i_\gbo� \�^ghr_ggyo�fZk[Zj
}j� \bklmiZ}� yd� n�evlj�� ijhimkdZxqbo\be�� ebr_� \ i_\ghfm� ^�ZiZahg�� o\bevh�\bo� \_dlhj�\�� Dh_n�p�}gl� ijhoh^`_ggyq_j_a�ihl_gp�Zevgbc�[Zj
}j�^ey�qZkldh\h�]h� \ihjy^dm\Zggy� �D  J  �� �E  �ki�\iZ^Z}�a hljbfZgbf�m >��@�
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�� 0�� 5�� *HOOHU� DQG� :�� .RKQ�� 3K\V�� 5HY�/HWW������������������ /��6HUUD�DQG�(��/LSSDULQL��(XURSK\V��/HWW������������������ 0��%DUUDQFR�HW�DO���3K\V��5HY��%������������������ 3��5LQJ�DQG�3��6FKXFN�7KH�1XFOHDU�0DQ\%RG\� 3UREOHP� �1HZ� <RUN�� 6SULQJHU���������� )��$ULDV�GH�6DDYHGUD� HW� DO��� 3K\V��5HY��%������������������ $�� 3XHQWH�� /O�� 6HUUD� DQG� 0�� &DVDV�� =�3K\V��'������������������ 2��YRQ�5RRV��3K\V��5HY��%������������������� '�� -�� %HQ'DQLHO� DQG� 'XNH�� 3K\V�� 5HY������������������� 4��*��=KX�DQG�+��.URHPHU��3K\V��5HY��%������������������� *��%DVWDUG��3K\V��5HY��%�������������������� %��%DJKFKL��$��%DQHUMHH��&��4XHVQH�DQG9��0�� 7NDFKXN�� -�� 3K\V�� $�� 0DWK�� *HQ�����������������

��� <��$OKDVVLG� HW� DO���$QQ�� 3K\V���1<� ������������������ -�� :X� DQG� <�� $OKDVVLG�� -�� 0DWK�� 3K\V������������������� 0�� -��(QJOHILHG�DQG�&��4XHVQH�� -��3K\V�$��0DWK��*HQ��������������������� *�� /HYDL�� -�� 3K\V�� $�� 0DWK�� *HQ�� ������������������ $��%KDWWDFKDUMLH�DQG�(��&��*��6XGDUVKDQ�1XRYR�&LPHQWR������������������� *��$��1DWDQ]RQ��7KHRU��0DWK��3K\V�� ����������������� *��/HYDL��-��3K\V��$��0DWK��*HQ������������������� 5�� $�� 0RUURZ� DQG� .�� 5�� %URZQVWHLQ�3K\V��5HY��%������������������� 5��.Ro��0��.RFD�DQG�*��ùDKLQR÷OX��(XU�3K\V��-��%������������������� -��0�� /HY\�/HEORQG�� (XU�� -�� 3K\V�� ����������������� 1�� H�� <ZdZjqmd� D\Zglh\Z� f_oZg�dZ�EGM��Ev\�\�������7811(/,1*�2)�$�3$57,&/(:,7+�$�326,7,21�'(3(1'(17�0$667+528*+�$�327(17,$/�%$55,(5
1�$��6LGOHWVND

,YDQ�)UDQNR�1DWLRQDO�8QLYHUVLW\�RI�/YLY ����'UDKRPDQRY�6W���/YLY�������H�PDLO��QDWDOL#NWI�IUDQNR�OYLY�XD
7XQQHOLQJ�RI�D�SDUWLFOH�ZLWK�D�SRVLWLRQ�GHSHQGHQW�PDVV�WKURXJK�D�SRWHQWLDO�EDUULHU�LVLQYHVWLJDWHG�� &RHIILFLHQW� RI� WUDQVPLVVLRQ� WKURXJK� PDVV� DQG� SRWHQWLDO� EDUULHUV� LVIRXQG��,WV�GHSHQGHQFH�RQ�WKH�RUGHULQJ�RI�WKH�PDVV�DQG�PRPHQWXP�RSHUDWRUV�LV�DOVRFRQVLGHUHG�� ,W� LV� VKRZQ� WKDW� IRU� ODUJH� PDVV� UDWLR� WKHVH� EDUULHUV� EHKDYH� DV� ILOWHUVWUDQVPLWWLQJ�RQO\�WKH�ZDYHV�LQ�QDUURZ�ZDYH�YHFWRU�EDQGV�
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