
DB2<KVDBC G:P1HG:EVGBC�MG1<?JKBL?L�f_g��L:J:K:�R?<Q?GD:

=JBRDH�Xe�y�<Ze_glbg�\gZ
M>D �������

KBF?LJBQG1�I1>FGH@BGB�L:N:J;M<:GGY�=JMI
�����������Ze]_[jZ�lZ�l_hj�y�qbk_e

:<LHJ?N?J:L^bk_jlZp���gZ�a^h[mlly�gZmdh\h]h�klmi_gydZg^b^ZlZ�n�abdh�fZl_fZlbqgbo�gZmd

Db�\�������



>bk_jlZp�}x } jmdhibk�
Jh[hlZ�\bdhgZgZ�\ Db�\kvdhfm�gZp�hgZevghfm�mg�\_jkbl_l���f_g��LZjZkZ�R_\q_gdZ�
GZmdh\bc d_j�\gbd� ^hdlhj�n�abdh�fZl_fZlbqgbo�gZmd��ijhn_khjIJHL:KH<�1]hj�<heh^bfbjh\bq�Db�\kvdbc�gZp�hgZevgbc�mg�\_jkbl_l��f_g��LZjZkZR_\q_gdZ� ijhn_khj�dZn_^jb�^hke�^`_ggy�hi_jZp�c
Hn�p�cg��hihg_glb�� ^hdlhj�n�abdh�fZl_fZlbqgbo�gZmd��^hp_gl;:G:O�LZjZk�Hgmnj�ch\bq�Ev\�\kvdbc�gZp�hgZevgbc�mg�\_jkbl_l��f_g��1\ZgZNjZgdZ��dZn_^jZ�Ze]_[jb�� lhiheh]��

dZg^b^Zl�n�abdh�fZl_fZlbqgbo�gZmd��^hp_gl;HG>:JQMD�Xj�c�<�dlhjh\bq�GZp�hgZevgbc�mg�\_jkbl_l ³Db}\h�Fh]beygkvdZZdZ^_f�y´��aZ\�^m\Zq�dZn_^jb�fZl_fZlbdb
Ijh\�^gZ�mklZgh\Z�� 1gklblml�fZl_fZlbdb�G:G MdjZ�gb��\�^^�e�Ze]_[jb�f��Db�\
AZobkl� \�^[m^_lvky ©BBBBª BBBBBBBBB ����� j�� h ��� ]h^bg�� gZ� aZk�^Zgg�ki_p�Ze�ah\Zgh��\q_gh��jZ^b�> ����������m Db�\kvdhfm�gZp�hgZevghfm�mg�\_jkbl_l��f_g��LZjZkZ�R_\q_gdZ�aZ�Z^j_khx���������f��Db�\��ijhki_dl�:dZ^_f�dZ�=emrdh\Z����f_oZg�dh�fZl_fZlbqgbc�nZdmevl_l�
A ^bk_jlZp�}x� fh`gZ� hagZchfblbky� \ [�[e�hl_p�� Db�\kvdh]h� gZp�hgZevgh]hmg�\_jkbl_lm��f_g��LZjZkZ�R_\q_gdZ �\me��<heh^bfbjkvdZ������
:\lhj_n_jZl�jha�keZgbc ©BBBBª BBBBBBBBB �����j�

<q_gbc�k_dj_lZjki_p�Ze�ah\Zgh��\q_gh��jZ^b BBBBBBBBBBBBBBBBBBBB���������IeZohlgbd�<�<�



�
A:=:EVG:�O:J:DL?JBKLBD:�JH;HLB

:dlmZevg�klv� l_fb� < ����� jhp�� \ jh[hl�� >�@ ?�� O¶x�l� \\�\� ihgyllyjhadeZ^ghkl�� lhiheh]�qgh]h� ijhklhjm�� Lhiheh]�qgbc� ijhkl�j� gZab\Z}lvkyjhadeZ^gbf�� ydsh� ch]h� fh`gZ� jha[blb� gZ� ^\�� s�evg�� i�^fgh`bgb�� P_� ihgylly\b\qZehkv� \ [Z]Zlvho� jh[hlZo�� H^gZd� hkh[eb\h� ie�^gbf� \hgh� \by\behkv� ^eylhiheh]�qgbo�]jmi��< �����jhp��\ jh[hl��>�@ <��Dhfnhjl�lZ�Y��\Zg�F�ee�^h\_eb��shdh`gZ� g_^bkdj_lgZ� lhiheh]�qgZ� Z[_e_\Z� ]jmiZ� a�� kd�gq_ggbf� qbkehf� _e_f_gl�\ihjy^dm���jhadeZ^gZ�< l�c�`_�jh[hl��Dhfnhjl�lZ�\Zg�F�e�\\_eb�ihgylly�Z[khexlgh��jhadeZ^ghkl���ihklZ\beb� ijh[e_fm� hibkm� Z[khexlgh� jhadeZ^gbo� ]jmi�� =jmiZ� gZab\Z}lvkyZ[khexlgh jhadeZ^ghx��ydsh� �� fh`gZ�jha[blb�gZ�^\��i�^fgh`bgb��s�evg��\ [m^v�yd�c�g_^bkdj_lg�c�]jmih\�c�lhiheh]����Ijh[e_fZ�hibkm�Z[khexlgh�jhadeZ^gbo�]jmi\by\beZkv� ^hklZlgvh� g_ijhklhx� \`_� gZ\�lv� ^ey� ]jmib� jZp�hgZevgbo� qbk_e�� Z ^ey]jmib�^�ckgbo�qbk_e�� \aZ]Ze��g_�i�^^Z\ZeZky�jha\¶yaZggx��< Z[_e_\hfm�\biZ^dm�pxijh[e_fm�hklZlhqgh�jha\¶yaZ\�/�=��A_e_gxd�\ �����jhp��\ jh[hl�� >�@��^h\�\rb��shdh`gZ� g_kd�gq_ggZ� Z[_e_\Z� ]jmiZ� a�� kd�gq_ggbf� qbkehf� _e_f_gl�\� ihjy^dm� �Z[khexlgh�jhadeZ^gZ�I_j_nhjfmex\Z\rb� hagZq_ggy� Z[khexlgh�� jhdeZ^ghkl��� fh`gZ� kdZaZlb��shg_kd�gq_ggZ�Z[_e_\Z�]jmiZ�* Z[khexlgh�jhadeZ^gZ�lh^��� l�evdb�lh^���dheb��� fh`gZjha[blb�gZ�^\��i�^fgh`bgb��`h^gZ�a ydbo�g_�f�klblv�i�^fgh`bg�\b]ey^m� J 8� ��^_8 ±�hd�e�gmey�* \ ^_yd�c�g_^bkdj_lg�c�]jmih\�c�lhiheh]����< �����jhp��\ jh[hl��>�@1�<��IjhlZkh\� jha\¶yaZ\� aZ^Zqm�� koh`m� a ijh[e_fhx� hibkm� Z[khexlgh� jhadeZ^gbo]jmi��<�g�hibkZ\�Z[_e_\��]jmib��yd��fh`gZ�jha[blb�gZ�^\��i�^fgh`bgb��`h^gZ�a ydbog_�f�klblv�g_kd�gq_ggbo�i�^fgh`bg�\b]ey^m� J 8� ��^_�8 8 � ��LZd��i�^fgh`bgbIjhlZkh\� gZa\Z\� kbf_ljbqgbfb�� Z ]jmib�� yd�� fh`gZ� jha[blb� gZ� ^\�� i�^fgh`bgb�`h^gZ� a ydbo� g_� f�klblv� g_kd�gq_ggbo� kbf_ljbqgbo� i�^fgh`bg�� ±� Zkbf_ljbqghjhadeZ^gbfb�� Ydsh� lhqg�r_�� lh� IjhlZkh\� ^Z\� gZklmig_� _d\�\Ze_glg_� ^ZghfmhagZq_ggy�kbf_ljbqgh��i�^fgh`bgb��I�^fgh`bgZ� $ Z[_e_\h��]jmib�* gZab\Z}lvkykbf_ljbqghx��ydsh�agZc^_lvky�_e_f_gl� J *� lZdbc��sh� �J $ $�  ��I�ag�r_�J�1�=jb]hjqmd�ihrbjb\�p_�hagZq_ggy�gZ�^h\�evg��]jmib��gZa\Z\rb�i�^fgh`bgm� $ ]jmib* kbf_ljbqghx��ydsh�J$ J $�  � ^ey�^_ydh]h�J *� �I�key� j_amevlZlm� IjhlZkh\Z� jhaihqZehky� Zdlb\g_� \b\q_ggy� kbf_ljbqgboi�^fgh`bg�\ ]jmiZo��hkh[eb\h� �o�jZfk_�\kvdbo�Zki_dl�\��LZd��gZijbdeZ^��\ >�@ L�H�;ZgZo� lZ� 1�<�� IjhlZkh\� ^h\_eb�� sh� ^ey� [m^v�ydh]h� U �nZj[m\Zggy� kd�gq_ggh�pbde�qgh��]jmib� =Q agZc^_lvky�h^ghdhevhjh\Z�kbf_ljbqgZ�i�^fgh`bgZ�ihlm`ghkl�t QU � ��< pvhfm�gZijyfdm�[meh�h^_j`Zgh�lZdh`�gbadm� �grbo�p�dZ\bo�j_amevlZl�\��<lhc�`_� qZk�� [Z]Zlh� ijbjh^gbo� iblZgv�� yd�� \bgbdeb� a kZfh]h� ihqZldm�� gZijbdeZ^�ijh[e_fZ�hibkm�\k�o�Zkbf_ljbqgh�jhadeZ^gbo�]jmi��aZebrZxlvky�\�^djblbfb��Lhfml_fZ�^bk_jlZp�cgh��jh[hlb�} ZdlmZevghx�
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A\¶yahd�jh[hlb�a gZmdh\bfb�ijh]jZfZfb��ieZgZfb��l_fZfb� >bk_jlZp�cgZjh[hlZ� ih\¶yaZgZ� a gZmdh\bfb� jhajh[dZfb� dZn_^jb� ^hke�^`_ggy� hi_jZp�cDb�\kvdh]h�gZp�hgZevgh]h�mg�\_jkbl_lm��f_g��LZjZkZ�R_\q_gdZ�aZ�l_fhx�³Jha\blhdl_hj��� � ijh]jZfgh]h� aZ[_ai_q_ggy� klhoZklbqgbo� lZ� Ze]_[jZ�qgbo� kbkl_f� �aaZklhkm\Zggyf�\ _dhghf�p���khp�heh]����l_og�p��lZ�hk\�l�´��ghf_j�^_j`Z\gh��j_}kljZp����;N��������
F_lZ�� aZ^Zq��^hke�^`_ggy� HljbfZlb�qbkeh\��lZ�dZj^bgZevg��oZjZdl_jbklbdb]jmi� ih� \�^ghr_ggx� ^h� �o� kbf_lj�c� lZ� nZj[m\Zgv�� Ahdj_fZ�� agZclb� nhjfmemi�^jZomgdm� qbkeZ� kbf_ljbqgbo� U �nZj[m\Zgv� kd�gq_ggh�� ]jmib� * lZ� qbkeZ� deZk�\_d\�\Ze_glgbo� kbf_ljbqgbo� U �nZj[m\Zgv� * �� >h\_klb�� sh� ijb� [m^v�ydhfm� U �nZj[m\Zgg�� kd�gq_ggh�� Z[_e_\h�� ]jmib� * agZc^_lvky� h^ghdhevhjh\Z� kbf_ljbqgZi�^fgh`bgZ�ihlm`ghkl�� t *U � ��Ih[m^m\Zlb�dhgljijbdeZ^b�^h�pvh]h� l\_j^`_ggy�\g_Z[_e_\hfm� \biZ^dm�� >h\_klb�� sh� ijb� [m^v�ydhfm� ��nZj[m\Zgg�� g_kd�gq_ggh�]jmib� * agZc^_lvky� h^ghdhevhjh\Z� kbf_ljbqgZ� i�^fgh`bgZ� yd� aZ\]h^gh� \_ebdh�ihlm`ghkl��� * �
F_lh^b� ^hke�^`_ggy� M ^bk_jlZp�cg�c� jh[hl�� \bdhjbklh\mxlvky� aZ]Zevg�l_hj_lbdh�fgh`bgg���Ze]_[jZ�qg��lZ�dhf[�gZlhjg��f_lh^b��ahdj_fZ��f_lh^�h[_jg_ggyFvh[�mkZ� gZ� qZkldh\h� \ihjy^dh\Zgbo� fgh`bgZo� �jha^�e� ���� l_hj_lbdh�]jmih\bcf_lh^�\bagZqZevgbo�ki�\\�^ghr_gv��jha^�e�����nmgdp���jhklm�]jmi��jha^�e����
GZmdh\Z�gh\bagZ� h^_j`Zgbo�j_amevlZl�\� < ^bk_jlZp��� h^_j`Zgh�gZklmig�gh\��j_amevlZlb�<b\_^_gh� aZ]Zevg�� nhjfmeb� i�^jZomgdm� qbkeZ� kbf_ljbqgbo� U �nZj[m\Zgv� lZqbkeZ� deZk�\� _d\�\Ze_glgbo� kbf_ljbqgbo� U �nZj[m\Zgv� ^ey� ^h\�evgh�� kd�gq_ggh�]jmib�� M \biZ^dm� kd�gq_ggh�� pbde�qgh�� ]jmib� p�� nhjfmeb� a\_^_gh� ^h� p�edhfaZ\_jr_gh]h�\b]ey^m�>h\_^_gh�� sh� ^ey� [m^v�ydh]h� U �nZj[m\Zggy� kd�gq_ggh�� Z[_e_\h�� ]jmib� *agZc^_lvky�h^ghdhevhjh\Z�kbf_ljbqgZ�i�^fgh`bgZ�ihlm`ghkl��t *U � �>h\_^_gh��sh�^ey�[m^v�ydbo�H ! � lZ� U t � �kgm}�yd�aZ\]h^gh�\_ebdZ�kd�gq_ggZ]jmiZ�* a U �nZj[m\Zggyf�[_a�h^ghdhevhjh\bo�kbf_ljbqgbo�i�^fgh`bg�ihlm`ghkl�t � �§©̈ ·¹̧* U�� � H �>h\_^_gh�� sh� ydsh� dhfmlZgl� ]jmib� * f�klblv� g_kd�gq_ggm� kd�gq_gghihjh^`_gm�i�^]jmim��\�^f�ggm�\�^�fZc`_�pbde�qgh���lh�ijb�[m^v�ydhfm���nZj[m\Zgg�* f�klblv� g_kd�gq_ggm� h^ghdhevhjh\m� kbf_ljbqgm� i�^fgh`bgm�� P_c� j_amevlZl�ahdj_fZ��\bj�rm}�m \biZ^dm�^\ho�dhevhj�\�ijh[e_fm�J�1��=jb]hjqmdZ�>���3UREOHP����@lZ�ijh[e_fm�1�<��IjhlZkh\Z�>���3UREOHP����@�
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>h\_^_gh��sh�^ey�[m^v�ydh]h���nZj[m\Zggy�g_kd�gq_ggh��]jmib�* agZc^_lvkyh^ghdhevhjh\Z�kbf_ljbqgZ�i�^fgh`bgZ�yd�aZ\]h^gh�\_ebdh��ihlm`ghkl��� * �>h\_^_gh�� sh� ydsh� ^ey� ]jmib� * �kgm}� ��nZj[m\Zgg�� [_a� g_kd�gq_ggboh^ghdhevhjh\bo� kbf_ljbqgbo� i�^fgh`bg�� lh� * } Z[h� ae�q_gghx� ehdZevghkd�gq_gghx��Z[h�fZc`_�pbde�qghx�<k��p��j_amevlZlb�h^_j`Zgh�\i_jr_�
IjZdlbqg_� agZq_ggy� h^_j`Zgbo� j_amevlZl�\� Jh[hlZ� fZ}� l_hj_lbqgbcoZjZdl_j�� 2�� j_amevlZlb� fh`mlv� [mlb� \bdhjbklZg�� m ih^Zevrbo� ^hke�^`_ggyo� aZe]_[jb�lZ�dhf[�gZlhjbdb��Z lZdh`�kdeZklb�hkgh\m�^ey�\�^ih\�^gh]h�ki_pdmjkm�
Hkh[bklbc� \g_khd� a^h[m\ZqZ� Mk�� j_amevlZlb�� sh� \bghkylvky� gZ� aZobkl�h^_j`Zgh�Z\lhjhf�hkh[bklh��< }^bg�c�kmf�kg�c�jh[hl��>�@ ��a�kibkdm�jh[�l�Z\lhjZ�aZl_fhx�^bk_jlZp����Z\lhjm�gZe_`blv�l_hj_fZ��Z ki�\Z\lhjm�±�gZke�^hd�
:ijh[Zp�y� j_amevlZl�\� ^bk_jlZp��� J_amevlZlb� ^bk_jlZp��� g_h^ghjZah\h^hih\�^Zebkv�gZ�k_f�gZjZo�dZn_^jb�^hke�^`_ggy�hi_jZp�c�lZ�gZ�k_f�gZjZo�dZn_^jbZe]_[jb�Db�\kvdh]h�gZp�hgZevgh]h�mg�\_jkbl_lm��f_g��LZjZkZ�R_\q_gdZ��gZ�k_f�gZj�\�^^�em�Ze]_[jb�1gklblmlm�fZl_fZlbdb�G:G MdjZ�gb��gZ�Db�\kvdhfm�Ze]_[jZ�qghfmk_f�gZj���Dj�f� lh]h�� j_amevlZlb� ^bk_jlZp�cgh�� jh[hlb� ^hih\�^Zebkv� gZ� gZklmigbof�`gZjh^gbo�dhgn_j_gp�yo�x lj_ly�f�`gZjh^gZ�Ze]_[jZ�qgZ�dhgn_j_gp�y�\ MdjZ�g���f�Kmfb�������j���x f�`gZjh^gZ� dhgn_j_gp�y� ³$OJHEUD� DQG� 'LVFUHWH� 0DWKHPDWLFV´� �f�OZll�g]_g�G�f_qqbgZ� ���� j���x ^_kylZ�f�`gZjh^gZ�dhgn_j_gp�y�³(XURSHDQ�:RPHQ�LQ�0DWKHPDWLFV´��FZevlZ������j���x ^_\¶ylZ�f�`gZjh^gZ�gZmdh\Z�dhgn_j_gp�y��f��ZdZ^��F��DjZ\qmdZ��f��Db�\�������j���
Im[e�dZp��� Hkgh\g�� j_amevlZlb� ^bk_jlZp��� him[e�dh\Zgh� \ �� jh[hlZo� mnZoh\bo� \b^Zggyo� �h^gZ� �a� gbo� } kmf�kghx� a IjhlZkh\bf� 1�<��� lZ� \ �� l_aZof�`gZjh^gbo�dhgn_j_gp�c��Kibkhd�im[e�dZp�c�gZ\_^_gh�\ d�gp��Z\lhj_n_jZlm�
H[¶}f� lZ� kljmdlmjZ� ^bk_jlZp���� >bk_jlZp�y� kdeZ^Z}lvky� a�� \klmim�� i¶ylbjha^�e�\��\bkgh\d�\�lZ�kibkdm�\bdhjbklZgbo�^`_j_e��Ih\gbc�h[ky]�^bk_jlZp���±����klhj�ghd�� Kibkhd� \bdhjbklZgbo� ^`_j_e� f�klblv� �� gZcf_gm\Zggy� � aZcfZ}� �klhj�gdb�
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< i_jrhfm�jha^�e��^Zgh� h]ey^� e�l_jZlmjb�ih� l_hj���JZfk_y��ih� jhadeZ^ghkl�]jmi�lZ�ih�kbf_ljbqgbo�i�^fgh`bgZo \ ]jmiZo ±�l_fZo��[_aihk_j_^gvh�ih\¶yaZgbo�a^bk_jlZp�}x��M ^jm]hfm�jha^�e��klbkeh�\bdeZ^_gh� �gnhjfZp�x�ijh�hkgh\g��f_lh^b^hke�^`_gv� ±� h[_jg_ggy�Fvh[�mkZ�gZ�qZkldh\h� \ihjy^dh\Zgbo�fgh`bgZo�� aZ^Zggy]jmi�a ^hihfh]hx�\bagZqZevgbo�ki�\\�^ghr_gv�lZ�nmgdp���jhklm�]jmi�
I_jrbc� af�klh\gbc� jha^�e� ^bk_jlZp��� ±� lj_l�c� ±� ³Kbf_ljbqg�� nZj[m\Zggykd�gq_ggbo�]jmi´�G_oZc� * ±� kd�gq_ggZ� ]jmiZ�� U �1 �� IhagZqbfh� � �0 *U fgh`bgm� \k�o� U �nZj[m\Zgv� * �� lh[lh� \�^h[jZ`_gv� ^ `* Uo �� � �� � �� �� Dh`ghfm� nZj[m\Zggx� �F �0 *U lZ�dh`ghfm�_e_f_glm� J *� ki�\klZ\bfh�nZj[m\Zggy� � �F � �J 0 *U aZijZ\behf� � � � �F F�  �J [ [J � ��Lh^��\�^h[jZ`_ggy� � � � � �0 * * J J 0 *U Uu 
 � �F F� �[m^_� ijZ\hx� ^�}x� ]jmib� * gZ� fgh`bg�� � �0 *U �� ?d\�\Ze_glg�klv� gZ� � �0 *U ��g^mdh\Zgm� jha[bllyf� gZ� hj[�lb�� ihagZqbfh� a�� LZdbf� qbghf�� nZj[m\Zggy� �F M� �0 *U _d\�\Ze_glg��� ydsh� agZc^_lvky� _e_f_gl� J *� lZdbc�� sh� � � �F M[ [J �� ^ey�dh`gh]h� [ *� �NZj[m\Zggy� � �F �0 *U gZab\Z}lvky�kbf_ljbqgbf��ydsh�agZc^_lvky�_e_f_glJ *� �� ydbc� gZab\Z}lvky� p_gljhf� kbf_lj��� nZj[m\Zggy� F �� lZdbc�� sh� � � �F FJ[ J [�  � ^ey� dh`gh]h� [ *� �� Ydsh� nZj[m\Zggy� kbf_ljbqg_�� lh� � dh`g_nZj[m\Zggy�� _d\�\Ze_glg_� chfm�� l_`� kbf_ljbqg_� I�^fgh`bgm� \ � �0 *U \k�okbf_ljbqgbo�nZj[m\Zgv�ihagZqbfh� � �6 *U �Hq_\b^gh�� qbkeh� � �0 *U \k�o� U �nZj[m\Zgv� ]jmib� * ^hj�\gx}� U * �� Qbkeh� �0 *U � a deZk�\� _d\�\Ze_glgbo� U �nZj[m\Zgv� l_`� i�^jZoh\m}lvky� e_]dh� �aZ^hihfh]hx�e_fb�;_jgkZc^Z�� � �0 * * UU * J

J *� a � �¦� �
:e_� \`_� i�^jZomghd� qbkeZ� � �6 *U kbf_ljbqgbo� U �nZj[m\Zgv� lZ� qbkeZ� � �6 *U � adeZk�\�_d\�\Ze_glgbo�kbf_ljbqgbo�U �nZj[m\Zgv�±�agZqgh�kdeZ^g�rZ�aZ^ZqZ�
L_hj_fZ �������>ey�dh`gh��kd�gq_ggh��Z[_e_\h��]jmib *
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^_� � �P < ;� ±� nmgdp�y� Fvh[�mkZ� qZkldh\h� \ihjy^dh\Zgh�� fgh`bgb� i�^]jmi� * �� � ^ `% + [ + [ �  �� � �
GZ� `Zev�� aZklhkh\m\Zlb� gZ� ijZdlbp�� nhjfmeb� a l_hj_fb� ������ g_� lZd� lh� cijhklh�� H^gZd� m \biZ^dm� kd�gq_ggh�� pbde�qgh�� ]jmib� \hgb� a\h^ylvky� ^h� p�edhfaZ\_jr_gh]h�\b]ey^m�

L_hj_fZ ������ Ydsh�Q g_iZjg_��lh � �6 UU Q
Q= � a  ��� �� � � �6 G S UU Q S QG

G
G Q=  ��¦ �� ��
_ �

Ydsh�` Q iZjg_��lh � �6 U UU Q
Q P= � a  �� �� � ��� �^_�P ±�gZc[�evr_�g_iZjg_�qbkeh��sh�^�eblv�Q �� � � �6 G S UU Q S QG

G
G Q=  ��¦ ��
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Lml�^h[mlhd�ihrbjx}lvky�gZ�\k��ijhkl��qbkeZ��sh�^�eylv�\dZaZg_�qbkeh�
QbkeZ� � �6U Q= lZ� � �6U Q= � a fZxlv� gZklmigbc� dhf[�gZlhjgh�]_hf_ljbqgbcaf�kl� � �6U Q= ±�p_�qbkeh�kbf_ljbqgbo� U �nZj[m\Zgv�fgh`bgb�\_jrbg�ijZ\bevgh]hQ �dmlgbdZ�� �6U Q= � a ±� p_� qbkeh� deZk�\� _d\�\Ze_glgbo� kbf_ljbqgbo� U �nZj[m\Zgvfgh`bgb�\_jrbg�ijZ\bevgh]h�Q �dmlgbdZ�NZj[m\Zggy�kbf_ljbqg_��ydsh�\hgh� �g\Zj�Zglg_�\�^ghkgh�^_ydh��^a_jdZevgh�kbf_lj���a \�kkx��sh�ijhoh^blv�q_j_a�p_glj�fgh]hdmlgbdZ�lZ�h^gm� a ch]h�\_jrbg�NZj[m\Zggy� _d\�\Ze_glg��� ydsh� h^g_� hljbfm}lvky� a �grh]h� ^_ydbf� ih\hjhlhf\�^ghkgh�p_gljZ�fgh]hdmlgbdZ�



�
Qbkeh� � �6U Q= � a fh`gZ��gl_jij_lm\Zlb�lZdh`�yd�qbkeh�gZfbkl�^h\`bgb� Q �agZfbklbghd� U dhevhj�\�� >h[j_� \�^hfh�� sh� qbkeh� \k�o� gZfbkl� ^h\`bgb� Q �agZfbklbghd� U dhevhj�\�^hj�\gx}� � ��Q G U QG

G Q M_¦ ��^_�M ±�nmgdp�y�?ce_jZ�
< g_Z[_e_\hfm� \biZ^dm� qbkeZ� � �6 *U lZ� � �6 *U � a i�^jZoh\mxlvky� q_j_aj_r�ldm�lhqgbo�jha[bll�\�* �G_oZc�S ±�^h\�evg_�jha[blly�]jmib�* ��I�^fgh`bgZ� � �6W S \k�o�lZdbo� K *� �sh� ^ey� dh`gh]h� [ *� _e_f_glb� [ lZ� [K e_`Zlv� \ h^ghfm� [ehp�� jha[blly� S �gZab\Z}lvky�klZ[�e�aZlhjhf� S ��Hq_\b^gh�� � �6W S ±�i�^]jmiZ� * ��I�^fgh`bgZ� � �= S\k�o� lZdbo� J *� ��sh� ^ey� dh`gh]h� [ *� _e_f_glb� [ lZ� J[ J�� e_`Zlv� \ h^ghfm[ehp��jha[blly�S ��gZab\Z}lvky�p_gljhf�S ��Ydsh�^ey�dh`gh]h� [ *� _e_f_glb� [ lZ[ �� e_`Zlv� \ h^ghfm� [ehp�� jha[blly� S �� lh� S gZab\Z}lvky� kbf_ljbqgbf� \�^ghkghh^bgbp���Ydsh�jha[blly� S kbf_ljbqg_� \�^ghkgh� h^bgbp��� lh� � �= S kdeZ^Z}lvky� �a\k�o�lZdbo� J *� ��sh�^ey�dh`gh]h� [ *� _e_f_glb� [ lZ� J[J e_`Zlv�\ h^ghfm�[ehp�jha[blly��Ijb�pvhfm� � �= S } h[¶}^gZggyf�^_ydh��fgh`bgb�e�\bo�kmf�`gbo�deZk�\�*ih� � �6W S � }� h[¶}^gZggyf� ^_ydh��fgh`bgb� ijZ\bo� kmf�`gbo� deZk�\� * ih� � �6W S �Jha[blly� S ]jmib� * gZab\Z}lvky� lhqgbf�� ydsh� \hgh� } gZclhgrbf� k_j_^� mk�ojha[bll�\��kbf_ljbqgbo�\�^ghkgh�h^bgbp���a��klZ[�e�aZlhjhf� � �6W S lZ�p_gljhf� � �= S �

L_hj_fZ ������� G_oZc� 3 ±�qZkldh\h�\ihjy^dh\ZgZ�fgh`bgZ�lhqgbo�jha[bll�\� * �Lh^� � � � � � �� �� � � �� �
6 * \ [ 6W \= \ U

6 * * \ [= \ U
U \ [

[
[ 3

U \ [
[

[ 3

� a � �
� �

 
 

d�

d�

¦¦
¦¦
P

P
Q_l\_jlbc� jha^�e� gZab\Z}lvky� ³H^ghdhevhjh\�� kbf_ljbqg�� i�^fgh`bgb� ijbnZj[m\Zggyo�kd�gq_ggbo�]jmi´�G_oZc��yd�� jZg�r_��* ±�kd�gq_ggZ�]jmiZ�� U �1 ��IhagZqbfh� � �V *U gZc[�evr_qbkeh� \b]ey^m� N* ��^_� N �1 �� lZd_��sh�^ey� dh`gh]h� U �nZj[m\Zggy� * agZc^_lvky

h^ghdhevhjh\Z� kbf_ljbqgZ� i�^fgh`bgZ� ihlm`ghkl�� N �� IhagZqbfh� � �V U *gZc[�evr_� qbkeh� \b]ey^m� N* �� ^_� N �1 �� lZd_��sh� ^ey� dh`gh]h� U �nZj[m\Zggy� F
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]jmib� * agZc^_lvky�i�^fgh`bgZ� ; *� ihlm`ghkl�� N lZ�_e_f_gl� J *� lZd���sh� � � �F F[ J[ J �� ^ey�\k�o� [ ;� ���Hq_\b^gh�� �V U * d ������ � �V * U *U d �� � ����� � � � �V * *UU Ut V �

< jh[hl��>�@ [meh�^h\_^_gh��sh� � �V U Q U= t � ���hl`_�� � �V UU Q= t �� �
L_hj_fZ� ������ >ey� dh`gh�� kd�gq_ggh�� Z[_e_\h�� ]jmib� * � �V U * Ut � ��� hl`_�� �V * UU t �� �

GZklmig��^\��l_hj_fb�hibkmxlv�kd�gq_gg��Z[_e_\��]jmib��gZ�ydbo�nmgdp�y�V UijbcfZ}�_dklj_fZevg��agZq_ggy�
L_hj_fZ� �������>ey� dh`gh�� kd�gq_ggh�� Z[_e_\h�� ]jmib� * � �V U * U � lh^�� � l�evdblh^���dheb� U ^�eblv� �* ��^_� ^ `� �* [ [ * �� �
L_hj_fZ� ������ >ey� dh`gh�� kd�gq_ggh�� Z[_e_\h�� ]jmib� * � �V U *  � lh^�� � l�evdblh^���dheb�fZ}�f�kp_�h^bg��a�gZklmigbo�\biZ^d�\����� U  ������U  � � * ±�pbde�qgZ�]jmiZ�ihjy^dm���Z[h�������* ±�[me_\Z�]jmiZ�

Nmgdp�y� VU ^hke�^`m}lvky�kdeZ^g�r_��ohqZ�\hgZ�c [�evr�ijbjh^gZ�
L_hj_fZ� �������>ey� dh`gh�� kd�gq_ggh�� Z[_e_\h�� ]jmib� * � �V *� �� lh^�� � l�evdblh^���dheb�* f�klblv�i�^]jmim�=� �

AZ� l_hj_fhx� ������ � �V * UU t �� ^ey� dh`gh�� kd�gq_ggh�� Z[_e_\h�� ]jmib� * �� 1�<�IjhlZkh\�ihf�lb\��sh�py�g_j�\g�klv�ihrbjx}lvky�� gZ�\k��kd�gq_gg��]jmib�g_iZjgh]hihjy^dm�� Ze_� ^ey� ]jmib� d\Zl_jg�hg�\� ^ `4 L M N r r r r�� � � p_� g_� lZd�� � �V 4� �� ��Qb\�jgh��sh� ^ey� dh`gh]h� H ! � lZ� U ! � �kgm}� kd�gq_ggZ� ]jmiZ� * a � �V *U � H "� >��



�
4XHVWLRQ� ���@��GZkijZ\^�� [meh� gZ\�lv� g_\�^hfh�� qb� �kgm}� kd�gq_ggZ� ]jmiZ� * 4z a� �V * UU � �� �
L_hj_fZ������� ����>ey�dh`gh]h� N �1 �kgm}�kd�gq_ggZ�]jmiZ� * lZdZ��sh� * N! �� �V *� �� ����� >ey� dh`gh]h� N �1 �� H ! � lZ� U ! � �kgm}� kd�gq_ggZ� ]jmiZ� * lZdZ��sh* N! � � ��� ��� �U V * UU� � � H �

>h\_^_ggy� l_hj_fb� ������ [Zam}lvky� gZ� gZklmig�c� l_hj_lbdh�]jmih\�cdhgkljmdp���lZ�e_f��G_oZc� $ ±�Z[_e_\Z�]jmiZ�a �g\hexp�}x� L ��IhdeZ^_fh� � ^ `( $ L $ X [\ [ \ X L X[ [ X [ \ $� � � � � � �  �   ��� � �Lh^�� � �( $ L� ±�jharbj_ggy� $ a ^hihfh]hx�=� �>ey� dh`gh]h� nZj[m\Zggy� \ kd�gq_ggh�� ]jmib� * q_j_a� � �V \ ihagZqbfhgZc[�evrm�a ihlm`ghkl_c�h^ghdhevhjh\bo�kbf_ljbqgbo�i�^fgh`bg�* ��ih^�e_gm�gZ* �
E_fZ������� G_oZc� $ ±�kd�gq_ggZ�Z[_e_\Z�]jmiZ�a �g\hexp�}x� L �� � �* ( $ L � ��M ±nZj[m\Zggy� $ lZd_��sh� � � � �M M[ [Lz ^ey�\k�o� [ $� ��Ijh^h\`bfh�M ^h�nZj[m\Zggy\ ]jmib�* ��ihdeZ\rb� � � � �\ M[X [ ^ey�dh`gh]h� [ $� ��Lh^�� � � � �V V\ M �� �

I¶ylbc� jha^�e� gZab\Z}lvky� ³H^ghdhevhjh\�� kbf_ljbqg�� i�^fgh`bgb� ijb� ��nZj[m\Zggyo�g_kd�gq_ggbo�]jmi´�G_oZc� * ±�g_kd�gq_ggZ� ]jmiZ�� U ±�dZj^bgZe��IhagZqbfh� � �N *U gZcf_grbcdZj^bgZe� N lZdbc��sh� �kgm}� U �nZj[m\Zggy� * [_a� h^ghdhevhjh\bo� kbf_ljbqgboi�^fgh`bg� ihlm`ghkl�� N �� LZdbf� qbghf�� ydsh� � �N * NU  �� lh� ^ey� [m^v�ydh]h� U �nZj[m\Zggy� * agZc^_lvky� h^ghdhevhjh\Z� kbf_ljbqgZ� i�^fgh`bgZ� yd� aZ\]h^gh\_ebdh�� ihlm`ghkl�� � N �� h^gZd� �kgm}� U �nZj[m\Zggy� * [_a� h^ghdhevhjh\bokbf_ljbqgbo�i�^fgh`bg�ihlm`ghkl�� N ��Hq_\b^gh�� � �N * *U d � �< jh[hl�� >�@ 1�<�IjhlZkh\�hibkZ\�g_kd�gq_gg��Z[_e_\�� ]jmib� * a � �N *�  Z �Gbfb�\by\bebkv�]jmib�\b]ey^m =�. ��^_�. ±�kd�gq_ggZ�Z[_e_\Z�]jmiZ��lZ�ae�q_gg�i_j�h^bqg�� Z[_e_\�� ]jmib� a�� kd�gq_ggbf� qbkehf� _e_f_gl�\� ihjy^dm� ��� Ijh[e_fZhibkm� \k�o� g_kd�gq_ggbo� ]jmi� * a � �N *�  Z agZqgh� kdeZ^g�rZ��LZd�� gZijbdeZ^�\hgZ�[meZ�\�^djblhx�^ey�\�evgh�� ]jmib� a ^\hfZ� l\�jgbfb� �>��� 3UREOHP� ���@�� lZ�^ey



�
dh`gh�� g_kd�gq_ggh�� kd�gq_ggh� ihjh^`_gh�� i_j�h^bqgh�� ]jmib�� Z ^ey� dh`gh�g_kd�gq_ggh�� kd�gq_ggh� ihjh^`_gh�� ]jmib� * kd�gq_ggh]h� i_j�h^m� [meh� gZ\�lvg_\�^hfh��qb�\�jgh��sh� � �N *� tZ �>���3UREOHP����@��=jmiZ� gZab\Z}lvky�fZc`_� pbde�qghx�� ydsh� \hgZ�f�klblv� pbde�qgm� i�^]jmimkd�gq_ggh]h��g^_dkm��LZd��ahdj_fZ��dh`gZ�kd�gq_ggZ�]jmiZ�fZc`_�pbde�qgZ�
L_hj_fZ �������Ydsh�dhfmlZgl�]jmib�* f�klblv�g_kd�gq_ggm�kd�gq_ggh�ihjh^`_gmi�^]jmim��\�^f�ggm�\�^�fZc`_�pbde�qgh���lh� � �N *� �tZ �

1a� l_hj_fb� ����� \bieb\Z}�� sh� � �N *� � Z � ^ey� \�evgh�� ]jmib� a ^\hfZl\�jgbfb��� ^ey�dh`gh��g_kd�gq_ggh��kd�gq_ggh�ihjh^`_gh��i_j�h^bqgh��]jmib�>Ze���a ^hihfh]hx�l_hj_fb�������h^_j`Zgh�s_�^\Z�j_amevlZlb��I_jrbc�a gboih\¶yaZgbc�a l_hj_fhx�IjhlZkh\Z��a�>�@ ��Ijb�[m^v�ydhfm���nZj[m\Zgg��g_kd�gq_ggh�Z[_e_\h�� ]jmib� * agZc^_lvky� h^ghdhevhjh\Z� kbf_ljbqgZ�i�^fgh`bgZ� yd�aZ\]h^gh\_ebdh��ihlm`ghkl��� * ��lh[lh� � �N * *� t �
L_hj_fZ������� >ey�dh`gh��g_kd�gq_ggh��]jmib�* � �N * *� t �

>jm]bc� j_amevlZl� klhkm}lvky� \`_� a]Z^m\Zgh�� ijh[e_fb� hibkm� g_kd�gq_ggbo]jmi�* a � �N *�  Z �
L_hj_fZ� ������ G_oZc� * ±� g_kd�gq_ggZ� ]jmiZ� a � �N *�  Z ��Ijbimklbfh��sh� fZ}f�kp_�h^bg��a�gZklmigbo�\biZ^d�\����� c* kd�gq_ggZ����� c* g_kd�gq_ggZ�� * *� c i_j�h^bqgZ�Lh^��* Z[h�fZc`_�pbde�qgZ��Z[h�ae�q_ggZ�ehdZevgh�kd�gq_ggZ�

G_^Z\gh�:��O_e�n�^hih\gb\�l_hj_fm������ gZklmigbf�j_amevlZlhf�
L_hj_fZ�O_e�nZ� G_oZc� * ±�]jmiZ�a g_kd�gq_gghx� c* lZ�g_i_j�h^bqghx� * *� c �Lh^�� � �N *� �tZ �

1a�l_hj_fb������ lZ�l_hj_fb�O_e�nZ�\bieb\Z}
L_hj_fZ������� Dh`gZ�g_kd�gq_ggZ�]jmiZ�* a � �N *�  Z } Z[h�ae�q_gghx�ehdZevghkd�gq_gghx��Z[h�fZc`_�pbde�qghx�

Qb� \�jgh��sh� c gZ\iZdb�� yd� � \� Z[_e_\hfm� \biZ^dm�� � �N *�  Z ^ey� dh`gh�ae�q_ggh�� ]jmib� * ��ydZ� } ehdZevgh�kd�gq_gghx�Z[h�fZc`_�pbde�qghx� ��� a\bqZcgh�fZ}�ebr_�kd�gq_gg_�qbkeh�_e_f_gl�\�ihjy^dm��"�<by\ey}lvky��g��
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L_hj_fZ� ������ G_oZc� $ ±� g_kd�gq_ggZ� Z[_e_\Z� ]jmiZ� a _e_f_glhf� D ihjy^dm� ��IhdeZ^_fh� L D � �� � �* ( $ L � ��Lh^�� � �N * *�  � �
GZke�^hd������� >ey�dh`gh]h�g_kd�gq_ggh]h�dZj^bgZeZ�P �kgm}�ehdZevgh�kd�gq_ggZ]jmiZ�* ihlm`ghkl��P a }^bgbf�_e_f_glhf�ihjy^dm���lZdZ��sh� � �N * P�  � �
GZke�^hd� ������ 1kgm}� g_kd�gq_ggZ�fZc`_� pbde�qgZ� ]jmiZ� * a }^bgbf� _e_f_glhfihjy^dm���lZdZ��sh� � �N *� � Z �
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x >h\_^_gh��sh�^ey�[m^v�ydh]h� U �nZj[m\Zggy� kd�gq_ggh�� Z[_e_\h�� ]jmib� *agZc^_lvky�h^ghdhevhjh\Z�kbf_ljbqgZ�i�^fgh`bgZ�ihlm`ghkl��t *U � �x >h\_^_gh�� sh� ^ey� kd�gq_ggh�� Z[_e_\h�� ]jmib� * �kgm}� ��nZj[m\Zggy� [_ah^ghdhevhjh\bo�kbf_ljbqgbo�i�^fgh`bg�ihlm`ghkl�� ! *� lh^��� l�evdb�lh^���dheb* fZ}�_e_f_gl�ihjy^dm���x >h\_^_gh�� sh� ^ey� [m^v�ydbo� H ! � lZ� U t � �kgm}� yd� aZ\]h^gh� \_ebdZkd�gq_ggZ�]jmiZ� * a U �nZj[m\Zggyf�[_a�h^ghdhevhjh\bo�kbf_ljbqgbo�i�^fgh`bgihlm`ghkl��t � �§©̈ ·¹̧* U�� � H �
x >h\_^_gh�� sh� ydsh� dhfmlZgl� ]jmib� * f�klblv� g_kd�gq_ggm� kd�gq_gghihjh^`_gm�i�^]jmim��\�^f�ggm�\�^�fZc`_�pbde�qgh���lh�ijb�[m^v�ydhfm���nZj[m\Zgg�* f�klblv� g_kd�gq_ggm� h^ghdhevhjh\m� kbf_ljbqgm� i�^fgh`bgm�� Ahdj_fZ�g_kd�gq_ggm�h^ghdhevhjh\m�kbf_ljbqgm�i�^fgh`bgm�ijb�[m^v�ydhfm���nZj[m\Zgg�f�klblv� \�evgZ� ]jmiZ� a ^\hfZ� l\�jgbfb�� Z lZdh`� dh`gZ� g_kd�gq_ggZ� kd�gq_gghihjh^`_gZ�i_j�h^bqgZ�]jmiZ��jha\¶yadb�ijh[e_f�J�1��=jb]hjqmdZ�>���3UREOHP����@ lZ1�<��IjhlZkh\Z�>���3UREOHP����@ m \biZ^dm�^\ho�dhevhj�\��x >h\_^_gh��sh�[m^v�ydh]h� ��nZj[m\Zggy�g_kd�gq_ggh�� ]jmib� * agZc^_lvkyh^ghdhevhjh\Z�kbf_ljbqgZ�i�^fgh`bgZ�yd�aZ\]h^gh�\_ebdh��ihlm`ghkl��� * �x >h\_^_gh�� sh� ydsh� ^ey� ]jmib� * �kgm}� ��nZj[m\Zggy� [_a� g_kd�gq_ggboh^ghdhevhjh\bo� kbf_ljbqgbo� i�^fgh`bg�� lh� * } Z[h� ae�q_gghx� ehdZevghkd�gq_gghx��Z[h�fZc`_�pbde�qghx�x Ih[m^h\Zgh� ae�q_ggm� ehdZevgh� kd�gq_ggm� ]jmim� a }^bgbf� _e_f_glhfihjy^dm� ��lZ�fZc`_�pbde�qgm� ]jmim� a }^bgbf�_e_f_glhf�ihjy^dm� ���yd��ijb�[m^v�ydhfm���nZj[m\Zgg��f�klylv�g_kd�gq_ggm�h^ghdhevhjh\m�kbf_ljbqgm�i�^fgh`bgm�
<k��p��j_amevlZlb�Z\lhjhf�h^_j`Zgh�kZfhkl�cgh�� \i_jr_�
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�� +HZLWW�(��$�SUREOHP�RI�VHW�WKHRUHWLF�WRSRORJ\����'XNH�0DWK��-������������9�������3����������� &RPIRUW�:���YDQ�0LOO�-��*URXSV�ZLWK�RQO\�UHVROYDEOH�JURXS�WRSRORJLHV����3URF��$PHU�0DWK��6RF������������9��������3������������ A_e_gxd�?�=��JZa[b_gby�]jmii�gZ�Z[khexlgh�iehlgu_�ih^fgh`_kl\Z� �� FZl_f�aZf_ldb������������L���� ��������K� ���������� IjhlZkh\�B�<��:kbff_ljbqgh�jZaeh`bfu_�Z[_e_\u�]jmiiu��� FZl_f��aZf_ldb�����������L��������������K� ���������� ;ZgZo� L�H��� IjhlZkh\� 1�<�� Ijh� kbf_ljbqg�klv� jhanZj[m\Zgv� ijZ\bevgbofgh]hdmlgbd�\��� M k\�l��fZl_fZlbdb������������L��� ��������K� ������� %DQDNK� 7�2��� 3URWDVRY� ,�9�� 6\PPHWU\� DQG� FRORULQJV�� VRPH� UHVXOWV� DQG� RSHQSUREOHPV��� Ba\��=hf_evkdh]h�mgb\_jkbl_lZ��<hijhku�Ze]_[ju��� ������� <uimkd��� �����������&��������� 3URWDVRY�,�9��0RQRFKURPDWLF�V\PPHWULF�VXEVHWV�LQ�WKH�FRORULQJV�RI�$EHOLDQ�JURXSV�� >hi��G:G MdjZ�gb� �����������������&��������

&IBKHD�JH;1L�:<LHJ:�A:�L?FHX�>BK?JL:P12
�� =jbrdh� X�<�� Kbf_ljbqg�� i�^fgh`bgb� lZ� nZj[m\Zggy� kd�gq_ggbo� Z[_e_\bo]jmi��� <�kgbd�DM��K_j��n�a��fZl��g�������������������K������������ *U\VKNR�<�9��6\PPHWULF�VXEVHWV�LQ�WKH�FRORULQJV�RI�ILQLWH�$EHOLDQ�JURXSV��� >jm]Zf�`gZjh^gZ�Ze]_[jZ�qgZ�dhgn_j_gp�y�\ MdjZ�g���<�ggbpy��������������K������� *U\VKNR�<�9���3URWDVRY� ,�9��6\PPHWULF� FRORULQJV� RI� ILQLWH�$EHOLDQ�JURXSV� ���>hi�G:G MdjZ�gb���������������������K���������� *U\VKNR�<�9��2Q�PRQRFKURPH�V\PPHWULF�VXEVHWV�DW���FRORULQJV�RI�JURXSV��� Lj_lyf�`gZjh^gZ�Ze]_[jZ�qgZ�dhgn_j_gp�y�\ MdjZ�g���Kmfb��������������K���������� =jbrdh�X�<��Ijh�h^ghdhevhjh\��kbf_ljbqg��i�^fgh`bgb�ijb� ��nZj[m\Zggyo]jmi��� FZl��f_lh^b�lZ�n�a��f_o��ihey� ����������L��������������K���������� =jbrdh�X�<��Ijh�kbf_ljbqg��nZj[m\Zggy�kd�gq_ggbo�pbde�qgbo�]jmi��� <�kgbdDM��K_j��n�a��fZl��g�������������������K���������� *U\VKNR� <�9�� 2Q� V\PPHWULF� VXEVHWV� DQG� FRORULQJV� RI� ILQLWH� JURXSV� �� >_\¶ylZf�`gZjh^gZ�gZmdh\Z�dhgn_j_p�y��f��ZdZ^��F��DjZ\qmdZ��Db�\��������������K������
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=jbrdh�X�<� Kbf_ljbqg��i�^fgh`bgb�lZ�nZj[m\Zggy�]jmi��Jmdhibk�>bk_jlZp�y� gZ� a^h[mlly� gZmdh\h]h� klmi_gy� dZg^b^ZlZ� n�abdh�fZl_fZlbqgbogZmd� aZ� ki_p�Zevg�klx� ��������� ±� Ze]_[jZ� � l_hj�y� qbk_e��Db�\kvdbc� gZp�hgZevgbcmg�\_jkbl_l��f_g��LZjZkZ�R_\q_gdZ��Db�\�������< ^bk_jlZp��� hljbfZgh� qbkeh\�� lZ� dZj^bgZevg�� oZjZdl_jbklbdb� ]jmi� ih\�^ghr_ggx�^h� �o�kbf_lj�c lZ�nZj[m\Zgv��Ahdj_fZ��\b\_^_gh�nhjfmeb�i�^jZomgdmqbkeZ�kbf_ljbqgbo� U �nZj[m\Zgv�kd�gq_ggh��]jmib�* lZ�qbkeZ�deZk�\�_d\�\Ze_glgbokbf_ljbqgbo� U �nZj[m\Zgv� * �� >h\_^_gh�� sh� ijb� [m^v�ydhfm� U �nZj[m\Zgg�kd�gq_ggh�� Z[_e_\h�� ]jmib� * agZc^_lvky� h^ghdhevhjh\Z� kbf_ljbqgZ� i�^fgh`bgZihlm`ghkl�� t *U � �� < g_Z[_e_\hfm� \biZ^dm� ih[m^h\Zgh� dhgljijbdeZ^b� ^h� pvh]hl\_j^`_ggy�� >h\_^_gh�� sh� ydsh� ]jmiZ� * ijb� [m^v�ydhfm� ��nZj[m\Zgg�� f�klblvg_kd�gq_ggm� h^ghdhevhjh\m� kbf_ljbqgm� i�^fgh`bgm�� lh� * } Z[h� ae�q_gghxehdZevgh�kd�gq_gghx��Z[h�fZc`_�pbde�qghx�Dexqh\�� keh\Z� kbf_ljbqgZ� i�^fgh`bgZ�� nZj[m\Zggy�� h^ghdhevhjh\Zkbf_ljbqgZ� i�^fgh`bgZ�� kbf_ljbqg_� nZj[m\Zggy�� l_hj�y� JZfk_y�� Zkbf_ljbqghjhadeZ^gZ�]jmiZ��dhfmlZgl��fZc`_�pbde�qgZ�]jmiZ��ehdZevgh�kd�gq_ggZ�]jmiZ�
=jbrdh� X�<�� Kbff_ljbqgu_� ih^fgh`_kl\Z� b jZkdjZkdb� ]jmii�Jmdhibkv�>bkk_jlZpby�gZ�khbkdZgb_�mqzghc�kl_i_gb�dZg^b^ZlZ�nbabdh�fZl_fZlbq_kdbogZmd�ih�ki_pbZevghklb����������±�Ze]_[jZ�b l_hjby�qbk_e��Db_\kdbc�gZpbhgZevgucmgb\_jkbl_l�bf_gb�LZjZkZ�R_\q_gdh��Db_\�������< ^bkk_jlZpbb�ihemq_gu�qbkeh\u_�b dZj^bgZevgu_�oZjZdl_jbklbdb�]jmii�ihhlghr_gbx� d bo� kbff_ljbyf�b jZkdjZkdZf��< qZklghklb�� \u\_^_gu�nhjfmeu� ^eyih^kqzlZ� qbkeZ� kbff_ljbqguo� U �jZkdjZkhd� dhg_qghc� ]jmiiu * b qbkeZ� deZkkh\wd\b\Ze_glguo� kbff_ljbqguo� U �jZkdjZkhd� * �� >hdZaZgh�� qlh� ijb� ex[hc� U �jZkdjZkd_� dhg_qghc� Z[_e_\hc� ]jmiiu� * gZc^zlky� h^ghp\_lgh_� kbff_ljbqgh_ih^fgh`_kl\h�fhsghklb� t *U � ��< g_Z[_e_\hf� kemqZ_� ihkljh_gu� dhgljijbf_ju� dwlhfm�ml\_j`^_gbx��>hdZaZgh��qlh�_keb�]jmiiZ�* ijb�ex[hc���jZkdjZkd_�kh^_j`bl[_kdhg_qgh_� h^ghp\_lgh_� kbff_ljbqgh_� ih^fgh`_kl\h�� lh� * eb[h� kqzlgZyehdZevgh�dhg_qgZy��eb[h�ihqlb�pbdebq_kdZy�Dexq_\u_� keh\Z� kbff_ljbqgh_� ih^fgh`_kl\h�� jZkdjZkdZ�� h^ghp\_lgh_kbff_ljbqgh_� ih^fgh`_kl\h�� kbff_ljbqgZy� jZkdjZkdZ�� l_hjby� JZfk_y�Zkbff_ljbqgh�jZaeh`bfZy�]jmiiZ��dhffmlZgl��ihqlb�pbdebq_kdZy�]jmiiZ��ehdZevghdhg_qgZy�]jmiiZ�
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*U\VKNR�<�9��6\PPHWULF�VXEVHWV�DQG�FRORULQJV�RI�JURXSV��0DQXVFULSW�'LVVHUWDWLRQ� IRU� SXUVXLQJ� 3K�'� GHJUHH� LQ� WKH� ILHOGV� RI� 3K\VLFV� DQG�0DWKHPDWLFV�VSHFLDOL]DWLRQ�����������±�DOJHEUD�DQG�QXPEHU�WKHRU\��.\LY�7DUDV�6KHYFKHQNR�8QLYHUVLW\�.\LY�������,Q�WKH�GLVVHUWDWLRQ�WKHUH�LV�REWDLQHG�QXPHULF�DQG�FDUGLQDO�FKDUDFWHULVWLFV�RI�JURXSVZLWK� UHVSHFW� WR� WKHLU� V\PPHWULHV�DQG�FRORULQJV�� ,Q�SDUWLFXODU�� LW� LV�GHGXFHG� IRUPXODH� IRUFDOFXODWLQJ� QXPEHUV� � �6 *U RI� V\PPHWULF� U �FRORULQJV� DQG� � �6 *U � a RI� FODVVHV� RIHTXLYDOHQW�V\PPHWULF� U �FRORULQJV�IRU�DUELWUDU\�ILQLWH�$EHOLDQ�JURXS�* E\�XVLQJ�0|ELRXVIXQFWLRQ�IRU�WKH�ODWWLFH�RI�LWV�VXEJURXSV��,Q�FDVH�RI�ILQLWH�F\FOLF�JURXS�WKHVH�IRUPXODH�DUHUHGXFHG� WR� D� TXLWH� VLPSOH� IRUP�� 7KLV� FDVH� KDV� D� VSHFLDO� LQWHUHVW� VLQFH� � �6U Q= DQG� �6U Q= � a FDQ�EH�LQWHUSUHWHG�LQ�WKH�IROORZLQJ�JHRPHWULF�VHQVH�� � �6U Q= LV�D�QXPEHU�RIV\PPHWULF� U �FRORULQJV� RI� YHUWLFHV� RI� UHJXODU� Q �JRQ� DQG� � �6U Q= � a LV� D� QXPEHU� RIFODVVHV�RI�HTXLYDOHQW�V\PPHWULF� U �FRORULQJV��$�FRORULQJ�LV�V\PPHWULF�LI�LW�LV�LQYDULDQW�LQUHVSHFW�WR�VRPH�PLUURU�V\PPHWU\�ZLWK�DQ�D[LV�WKDW�FURVVLQJ�FHQWHU�RI�SRO\JRQ�DQG�RQH�RILWV�YHUWLFHV��&RORULQJV�DUH�HTXLYDOHQW�LI�ZH�FDQ�JHW�RQH�IURP�DQRWKHU�E\�URWDWLQJ�DERXW�WKHSRO\JRQ� FHQWHU�� 7KHUH� LV� DOVR� SURSRVHG� IRUPXODH� IRU� FDOFXODWLQJ� QXPEHUV� � �6 *U DQG� �6 *U � a IRU�HYHU\�QRQ�FRPPXWDWLYH�ILQLWH�JURXS�* E\�XVLQJ�VR�FDOOHG�ODWWLFH�RI�SUHFLVHSDUWLWLRQV�,W� LV� SURYHG� WKDW� IRU� HYHU\� U �FRORULQJ� RI� ILQLWH� $EHOLDQ� JURXS� * WKHUH� LV� DPRQRFKURPH�V\PPHWULF�VXEVHW�RI�FDUGLQDOLW\� t *U � ��)RU�ILQLWH�$EHOLDQ�JURXS�* WKHUH�LV

SURYHG�WR�EH�D���FRORULQJ�ZLWKRXW�RI�PRQRFKURPH�V\PPHWULF�VXEVHWV�RI�FDUGLQDOLW\�! �� LIDQG�RQO\�LI�* KDV�QR�HOHPHQWV�RI�RUGHU����,W�LV�VKRZQ�WKDW�IRU�DQ\� H ! � DQG� U t � WKHUHLV� DQ� DUELWUDULO\� ELJ� ILQLWH� JURXS� * WKDW� FDQ� EH� U �FRORUHG� ZLWKRXW� RI� PRQRFKURPHV\PPHWULF�VXEVHWV�RI�FDUGLQDOLW\�t � �§©̈ ·¹̧* U�� � H �,W� LV� SURYHG� WKDW� LI� FRPPXWDQW� RI� D� JURXS� * FRQWDLQV� LQILQLWH� ILQLWHO\� JHQHUDWHGVXEJURXS� GLIIHUHQW� IURP� DOPRVW� F\FOLF� WKHQ� DW� DQ\� ��FRORULQJ� * FRQWDLQV� LQILQLWHPRQRFKURPH�V\PPHWULF�VXEVHWV�� ,Q�SDUWLFXODU��DW�DQ\���FRORULQJ�ERWK�IUHH�JURXS�RQ� WZRJHQHUDWRUV� �DQVZHU� WR� 5�,�*ULJRUFKXN¶V� SUREOHP�� DQG� HYHU\� LQILQLWH� ILQLWHO\� JHQHUDWHGSHULRGLF� JURXS� �DQVZHU� WR� ,�9�3URWDVRY¶V� SUREOHP�� FRQWDLQ� LQILQLWH� PRQRFKURPHV\PPHWULF� VXEVHWV�� � )RU� HYHU\� ��FRORULQJ� RI� LQILQLWH� JURXS� * WKHUH� LV� SURYHG� WR� EHPRQRFKURPH�V\PPHWULF�VXEVHWV�RI�DUELWUDULO\�ELJ�FDUGLQDOLW\� � * �� ,W� LV�SURYHG�WKDW� LI�DJURXS�* DGPLWV�D���FRORULQJ�ZLWKRXW�RI�LQILQLWH�PRQRFKURPH�V\PPHWULF�VXEVHWV�WKHQ�*LV�HLWKHU�DOPRVW�F\FOLF�RU�FRXQWDEOH�ORFDOO\�ILQLWH��7KHUH�LV�FRQVWUXFWHG�DOPRVW�F\FOLF�JURXSZLWK�WKH�RQO\�HOHPHQW�RI�RUGHU���DQG�FRXQWDEOH�ORFDOO\�ILQLWH�JURXS�ZLWK�WKH�RQO\�HOHPHQWRI�RUGHU���ZKLFK�DW�DQ\���FRORULQJ�FRQWDLQ�LQILQLWH�PRQRFKURPH�V\PPHWULF�VXEVHWV�
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