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>ey�h[�jmglm\Zggy�l_hj���ijbjh^gh]h�^h[hjm�gZ^a\bqZcgh�\Z`eb\bfb�\by\bebkv�^hke�^b�_dheh]�\�gZ� fh^_evgbo� ihimeyp�yo� ^_ydbo� dhfZo� sh� ^h� \b\q_ggy� nhjfb� l�eZ�� aZ[Zj\e_ggy�� ih\_^�gdb� lhsh��Y[ehdh\��Xkmnh\��������KljmdlmjZ�[m^v�ydh��ihimeyp���]_l_jh]_ggZ�lZ�f�klblv�j�ag��n_ghlbib��yd��ma]h^`mxlvky�a i_\gbfb�fhjnheh]�qgbfb� hagZdZfb�� =_ghlbi�qgZ� lZ� n_ghlbi�qgZ� kljmdlmjZ� ihimeyp��� oZjZdl_jbam}lvky� lbf� qb��grbf�d�evd�kgbf� ki�\\�^ghr_ggyf� ]_ghlbi�\�lZ�n_ghlbi�\��Ijb�\by\e_gg��hkh[eb\hkl_c�ihimeyp���lZ� ��\gmlj�rgvhihimeyp�cgbo� m]jmim\Zgv� \bdhjbklh\m}lvky� kZf_� py� \eZklb\�klv�� lh[lh� qZklhlZ�amklj�qZevghkl��<b\q_ggy�n_ghnhg^m�lZ�ch]h�af�g�\ qZk���gZ�j�agbo�klZ^�yo�hglh]_g_am��\ n�eh]_g_a���gZ�j�agbo�nZaZo�o\bev� qbk_evghkl��� ^hihfZ]Z}� \klZgh\ex\Zlb� ^�x� ijbjh^gh]h� ^h[hjm�� Ydsh� akm\b� qZklhl� ijhoh^ylv�iZjZe_evgh�m kZfbpv�� kZfp�\��Z lZdh`�ydsh��aZ�h^gbfb�hagZdZfb�qZklhlb�jhklmlv��Z aZ��grbfb ± iZ^Zxlv��lh�p_�} ih[�qgbf�ihdZagbdhf�gZ�^�x�^h[hjm�DeZkbqg��jh[hlb�Zf_jbdZgkvdbo�^hke�^gbd�\�rdheb�N� =��>h[j`Zgkvdh]h�gZ�^jhahn�e��ijhly]hf����jhd�\�ihdZaZeb��sh�qZklhlb� ]heh\gbo�n_ghlbi�\� � ]_ghlbi�\� aZebrZebkv�ih^�[gbfb�� Z qZklhlb�j�^d�kgbo�n_g�\�j�adh�dheb\Zebkv��Dheb\Zggy�dhgp_gljZp�c�j�^d�kgbo�n_g�\� � kl�cd�klv�dhgp_gljZp�c�fZkh\bo�n_g�\�ihdZamxlv�gZ��kgm\Zggy�lbkdm�klZ[�e�amxqh]h�^h[hjm�aZ ©]heh\gbfbª�hagZdZfb�lZ \eZklb\hklyfb�AgZqg_�dheb\Zggy�qZklhl�n_g�\�\ kmf�`gbo�ihdhe�ggyo�\dZam}�gZ�fZebc�lbkd�^h[hjm�gZ�hagZdb��sh�\b\qZxlvky��< lZdhfm�\biZ^dm�hagZdZ�fh`_�ijhy\eylb�i�^\bs_gm�f�geb\�klv��sh�\�^h[jZ`m}�Z[h�ihkl�cgh�\bkhdm�ijboh\Zgm�]_g_lbqgm�]_l_jh]_gg�klv�ihimeyp����Z[h�i�^\bs_gm�eZ[�evg�klv�\ f_`Zo�rbjhdh��ghjfb�j_Zdp���gZ�lbfqZkh\bc�\ieb\�k_j_^h\bsZ�Lhe_jZglg�klv�lZ�j_abkl_glg�klv�hj]Zg�af�\�^h�Z[�hlbqgbo�nZdlhj�\�k_j_^h\bsZ�e_]dh�\bagZqblb�aZ�j_Zdp�}x�gZ�gbo�[m^v�ydh��hkh[bgb�a ihimeyp����ijb�pvhfm�ghjfZ�j_Zdp���j�agbo�hkh[bg�[m^_�dheb\Zlbkv��Ze_�\ f_`Zo�Z^Zilb\gh��ghjfb�j_Zdp�c�gZ�lm�qb� �grm�l_fi_jZlmjm��\heh]�klv�lhsh��Hkd�evdb��de�fZlbqg��nZdlhjb�fZxlv� ]jZ^�_gl� \ f_`Zo� Zj_Ze�\�rbjhdh� jhaih\kx^`_gbo� \b^�\�� lh� � ijbklhkh\mxlvky� ^h� gbo�\gmlj�rgvh\b^h\��m]jmim\Zggy��Z g_�\b^�m p�ehfm��K_\_jph\��������@blly� ihimeyp��� \ dh`ghfm� dhgdj_lghfm� f�kp�� \bagZqZ}� dhfie_dk� [�hlbqgbo� nZdlhj�\� gZ� nhg��aZ]Zevgbo� ^ey� \k�o� dhfihg_gl�\� [�hp_gham� Z[�hlbqgbo� nZdlhj�\�� Dhfie_dk� mfh\� k_j_^h\bsZ�� a ydbfb�[_aihk_j_^gvh� \aZ}fh^�}� ihimeyp�y�fZ}� gZa\m� _dheh]�qgh�� g�r���Ijb� pvhfm� \b^b� a rbjhdbfb� Zj_ZeZfb�fh`mlv��kgm\Zlb�\ ^hkblv�\mavd�c�_dheh]�qg�c�g�r���sh�jhaly]gmlZ�m ijhklhj��LZdbf�qbghf��_\hexp�x�ihimeyp�c�\bagZqZ}�\_kv�dhfie_dk�mfh\�k_j_^h\bsZ��a ydbfb�\aZ}fh^�}�yd�ihimeyp�y�\ p�ehfm�� lZd� � ���hkh[bgb�� ahdj_fZ��Sh[� a¶ykm\Zlb�j�agbpx�\ ijbklhkh\Zghkl��j�agbo�hkh[bg��ihlj�[gh� ZgZe�am\Zlb� j_Zdp�x� dh`gh�� a gbo� gZ� \k�� nZdlhjb� k_j_^h\bsZ�� LZd� yd� dh`gZ� ihimeyp�y�kdeZ^Z}lvky� �a� ]_g_lbqgh� j�aghyd�kgbo� hkh[bg�� lh� � j_Zdp��� pbo� hkh[bg� gZ� ^�x� nZdlhj�\� j�ag���1� 1�RfZev]Zma_g� ������� kl\_j^`m\Z\�� sh� hkh[bgb�� yd�� kdeZ^Zxlv� ihimeyp�x�� [�heh]�qgh� j�aghyd�kg� ±dh`gZ�a gbo�ih�k\h}fm�j_Z]m}�gZ�[m^v�ydbc�ah\g�rg�c�nZdlhj��\ lhfm�qbke��� gZ�nZdlhjb��aZ]Zevg��^ey�\k�}��ihimeyp���� Ijb� ^hkblv� kbevghfm� \ieb\��� sh� ijba\h^blv� ^h� aZ]b[_e�� qZklbgb� hkh[bg�� py� aZ]b[_ev�\by\ey}lvky� \b[�jdh\hx�� ]bgmlv� hj]Zg�afb� f_gr� ijbklhkh\Zg�� ^h� ^Zgh�� ^���� Z \b`b\Zxlv� [�evr�ijbklhkh\Zg���A pvh]h�\bl�dZ}��sh�^ey�_\hexp���^Zgh��]jmib�hkh[bg�^hklZlgvh�g_\bagZq_gh��f�geb\hkl��lZ�k_j_^h\bsZ��\ ydhfm�ijhoh^blv�hp�gdZ�Z^Zilb\ghkl��p�}��f�geb\hkl��< fZexgdm� ]heh\b� lZ� i_j_^gvhkibgdb� �fZ]h� dhehjZ^kvdh]h� `mdZ� \b^�e_gh� ^_kyldb� n_g�\�� Z \�f�geb\hkl��fZexgdZ�i_j_^gvhkibgdb�\by\e_g��iZjZe_evg��jy^b�\Zj�Zp�c��<b\q_ggy�^bgZf�db�qZklhl�n_g�\�^ha\hey}� \by\blb� hkh[eb\hkl�� kmdmighkl_c� j�agbo� jZg]�\� �?j_fbgZ�� ������� <b\q_ggy� ^��� ijbjh^gh]h�^h[hjm�gZ�n_ghnhg^�\�^djb\Z}lvky�ijb�\klZgh\e_gg��Z^Zilb\gh]h�agZq_ggy�lh]h�qb��grh]h�n_gm�AZ� \�^f�gghklyfb� fZexgdZ� i_j_^gvhkibgdb� jhajh[e_gZ� rdZeZ� �NZkmeZlb�� ������� sh� ^Z}� afh]m�ZgZe�am\Zlb�qZklhlb�gZy\ghkl��[m^v�ydh��n_ghnhjfb�\ ihimeyp�yo�rd�^gbdZ� �Dhjhev��I_^vdh��KZf�e_gdh�������� <klZgh\e_gh��sh�\gmlj�rgvhihimeyp�cg��nhjfb�dhehjZ^kvdh]h�`mdZ�ih�j�aghfm�j_Z]mxlv�gZ�khjlb�dZjlhie���kbkl_fb�aZobklm��Z[�hlbqg��nZdlhjb��gZ^Zxlv�i_j_\Z]m�j�agbf�khjlZf� �Debf_p��������NZkmeZlb��������Dhjhev��I_^vdh��������
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< hklZgg�o� gZmdh\bo� im[e�dZp�yo� �K_e_dlbjm_fu_«�� ������ Dhjhev�� ������ Ijh[e_fZ«�� ������NZkmeZlb�� <bedh\Z�� ������ NZkmeZlb�� ������ \�^f�qZ}lvky�� sh� nZdlb� nhjfm\Zggy� j_abkl_glghkl�� ^h��gk_dlbpb^�\� \ ihimeyp�yo� dhehjZ^kvdh]h� `mdZ� i�^l\_j^`mxlv� ihe�fhjn�af� hklZgg�o� sh^h� ihdZagbdZ�qmleb\hkl��hkh[bg�j�agbo�]_ghlbi�\�^h�o�f�qgbo�kihemd�j�agbo�deZk�\��sh�k\�^qblv�ijh�ij_Z^Zilh\Zg�klv�^h jha\bldm�j_abkl_glghkl��sh^h�lhdkbdZgl�\�Ihlj�[gh�\�^f�lblb��sh�\ j�agbo�f�kpyo�Zj_Zem ± I�\^��MjZe��Jhklh\kvdZ��DjZkgh^ZjkvdZ��Db�\kvdZ�h[e� ± gZcf_grm� qmleb\�klv� ^h� �gk_dlbpb^�\� �nhknhjhj]Zg�qg�� kihemdb� lZ� i�j_ljh�^b�� fZeb� hkh[bgb�dhehjZ^kvdh]h�`mdZ��\�^fZjdh\Zg��aZ�fZexgdhf�i_j_^gvhkibgdb��fZ]h n_ghf�� ��F_lhx� ^hke�^`_gv� [meh� \bagZq_ggy� i_j_\Z]� �fZ]h� a j�agbfb�n_ghnhjfZfb� ijb� aZk_e_gg�� j�agbo�]_ghlbi�\� dZjlhie��� Z lZdh`� \ieb\� Z[�hlbqgbo� nZdlhj�\� gZ� af�gb� \ kljmdlmj�� ihimeyp��� dhehjZ^kvdh]h�`mdZ�� >hke�^`_ggy� ijh\h^beb� ijhly]hf� ����±����� jhd�\�� yd�� oZjZdl_jbam\Zebkv� \bdhjbklZggyf��gk_dlbpb^�\�a j�agbfb�f_oZg�afZfb�^����^h����� j� ± i�j_ljh�^b��m ���� j� ± [Zgdhe��Kljmdlmjm� ihimeyp��� �fZ]h� dhehjZ^kvdh]h�`mdZ� \bagZqZeb� ijb� a[hj�� a ijhfbkeh\bo�� ijbkZ^b[gbo�ihkZ^hd�dZjlhie���dmevlmjg��khjlb���^bdbo�\b^�\�lZ�]�[jb^�\�1gklblmlm�dZjlhieyjkl\Z�M::G��1D M::G��HljbfZg��^Zgg��k\�^qZlv��sh�gZc[�evr�ihrbj_gbfb�\ G_f�rZ}\kvd�c�ihimeyp���dhehjZ^kvdh]h�`mdZ�a ijhfbkeh\bo�ihkZ^hd�} n_ghnhjfb������lZ����jbk� ���
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J b k � � � KljmdlmjZ�ihimeyp����fZ]h�dhehjZ^kvdh]h�`mdZ�a ijhfbkeh\bo�ihkZ^hd�dZjlhie��
GZcf_gr�qbk_evgbfb�} ��fZ� �ydZ�[meZ�ijbkmlgy�ebr_�\ ���� j����Z lZdh`���fZ�lZ���lZ�n_ghnhjfb��<f�kl�hkh[bg�a �grbfb�n_ghnhjfZfZfb�dheb\Z\ky��LZd��d�evd�klv�hkh[bg� ��h��n_ghnhjfb�\ijh^h\`� ��ojhd�\ ajhklZeZ��Z ��h� ± kiZ^ZeZ�KljmdlmjZ� ihimeyp�c� a ijbkZ^b[gbo� ^�eyghd�� ]�[jb^gbo� ajZad�\� lZ� ^bdbo� \b^�\� dZjlhie���\�^j�agyxlvky�yd�f�`�kh[hx��lZd�� \�^�ijhfbkeh\bo�ihkZ^hd��jbk� ���Ijb� ihj�\gyevghfm� ZgZe�a�� jhaih^�em� �fZ]h� aZ� n_ghnhjfZfb� \klZgh\e_gh��sh m \k�o� [�hlhiZo� agZc\bshx�qZklhlhx�amklj�qZxlvky�hkh[bgb�a n_ghnhjfb���lZ����yd��i_j_\Z`Zxlv�� \�ijhfbkeh\bo��Ze_�\�grhfm� ki�\\�^ghr_gg��� Z gZc[�evr� ]_l_jh]_gghx� \by\beZkv� ihimeyp�y�� sh� aZk_eyeZ� ^bd�� \b^b�� < ���kljmdlmj��\by\beb�\k��\bagZq_g��n_ghnhjfb� Z lZdh`�i�^\bs_gbc�\f�kl���h��n_ghnhjfb�:gZe�a� kljmdlmjb� ihimeyp��� a j�agbo� [�hlhi�\�� ijbkZ^b[gbo� ^�eyghd�� sh� fZxlv� agZqg_� khjlh\_�jhafZ�lly�lZ�gZ[�j� �gk_dlbpb^�\�^ey�[hjhlv[b� a rd�^gbdhf��]�[jb^gbo�ihkZ^hd�lZ�^bdbo�\b^�\� 1D M::G��sh� oZjZdl_jbamxlvky� ih]�jr_gbfb� oZjqh\bfb� ydhklyfb� ihdZaZ\� agZqgm� \�^f�gg�klv� yd� aZ� qZklhlhx�amklj�qZevghkl��hdj_fbo�n_ghnhjf��lZd�� aZ�ki�\\�^ghr_ggyf�kZfbpv�^h�kZfp�\��jbk� ���< ijhfbkeh\bo� ihkZ^dZo� ����±����� jhd�\� amklj�qZevg�klv� kZfbpv� agZqgh� i_j_\Z`ZeZ� kZfp�\� aZ�\k�fZ�n_ghnhjfZfb��Ki�\\�^ghr_ggy�kZfbpv�^h�kZfp�\�m �����jhp��[meh� ���� ��^h� ���� �� � ch]h�fh`gZ�ijbcgylb�aZ�ghjfm�Ke�^�\�^f�lblb��sh�aZ�n_ghnhjfZfb�amklj�qZevg�klv�kZfp�\�[�evrZ�aZ�kZfbpv�m n_ghnhjf������������lZ� ��� M ��� n_ghnhjfb� gZy\g�� ebr_� kZfbp�� �� ���� Z m� n_ghnhjf� �� lZ� �� �yd�� } mfh\ghx� ghjfhx��amklj�qZevg�klv�kZfbpv�agZqgh�i_j_\bsm\ZeZ�kZfp�\�S_� [�evr_� kZfbpv� amklj�qZehkv� \ ijbkZ^b[gbo� ihkZ^dZo� ����� � ������� � ����� Ihrbj_ggy�kZfbpv� [meh� [�evr_� aZ� kZfp�\� a n_ghnhjfZfb� �� ����� � ������ � ����� �� ��� � ������� � ���� lZ� ������ � ������ � �����KZfp��a ��x lZ�kZfbp��a ��x n_ghnhjfb�[meb�\�^kmlg��< ihkZ^dZo� ]�[jb^�\� dZjlhie�� aZ]ZevgZ� d�evd�klv� kZfbpv� lZdh`� i_j_\bsm\ZeZ� kZfp�\������ � ������� � ����aZ�jZomghd�hkh[bg�a n_ghnhjfZfb������ � ������ � ���������� � ����� � ������� ����� � ������ � ���� lZ� �� ��� � ������� � ����� ;�evr_� kZfp�\� g�`� kZfbpv� \�^f�qZehkv� m hkh[bg� a
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n_ghnhjfZfb� �� ���� � ������� � ���� lZ� �� ���� � ������ � ����� Z kZfbp�� a ��x lZ� ��x n_ghnhjfZfb�[meb�\�^kmlg��GZ� ^bdbo� \b^Zo� kZfbpv� aZ]Zehf�[meh�f_gr_ aZ� kZfp�\� � klZgh\beh� ���� ��^h� ���� ���Ijb�pvhfm�i_j_\Z`Zeb� kZfbp�� a n_ghnhjfZfb� �� ����� � ����� � ����� �� ���� � ������ � ���� lZ� ������ � ������ � ����� Ki�\\�^ghr_ggy� kZfbpv� lZ� kZfp�\� fZc`_� gZ� h^gZdh\hfm� j�\g�� kihkl_j�]Zehkv� mhkh[bg�a n_ghnhjfZfb�������� � ������� � ����lZ�������� � ������� � �����Z kZfp��a ��x n_ghnhjfhx�[meb�\�^kmlg��
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J b k � � � KljmdlmjZ�ihimeyp����fZ]h�dhehjZ^kvdh]h�`mdZ�aZ�n_ghnhjfZfb�a ]�[jb^gbo��ijbkZ^b[gbo�lZ�ihkZ^hd�^bdbo�\b^�\�dZjlhie������� j���

LZdbf� qbghf�� klZl_\_� ki�\\�^ghr_ggy� \ j�agbo� [�hlhiZo� fZ}� j�agbc� oZjZdl_j� aZ� qZklhlhx�amklj�qZevghkl�� hdj_fbo� n_ghnhjf�� Z aZ]ZevgZ� klZl_\Z� kljmdlmjZ� gZc[�evr_� g_� \bljbfZgZ� gZ�ijbkZ^b[gbo� ^�eygdZo�� yd�� gZc[�evr_� aZk_eyxlvky� kZfbpyfb�� \�jh]�^gh�� aZ� jZomghd� agZqgh]h khjlh\h]h�j�aghfZg�lly��Z lZdh`�lhfm�sh��dmevlmjg��khjlb�} gZc[�evr�kijbyleb\bfb�^ey�jha\bldm�gZsZ^d�\�>ey� fZl_fZlbqgh]h� i�^l\_j^`_ggy� hljbfZgbo� j_amevlZl�\� lZ� klZlbklbqgh]h� ZgZe�am� ihimeyp�c� aj�agbo�[�hlhi�\�\bdhjbklZeb�djbl_j�c��^_glbqghkl���1��ihimeyp�c�aZ�E� :��@b\hlh\kvdbf��������� �U�11 11, ��
�� �� ���

^_� 1 ± djbl_j�c� �^_glbqghkl��� 1� ± n_ghnhjfb� ��h�� \b[�jdb�� 1� ± n_ghnhjfb� ��h�� \b[�jdb�� U ±qZklhlZ�ki�evgbo�n_ghnhjf�<_ebqbgZ� 1 jhaih^�e_gZ� yd� $� a P±�� klmi_gyfb� k\h[h^b�� ydsh� kijZ\_^eb\Z� gmevh\Z� ]�ihl_aZ� lh�h[b^\��\b[�jdb�gZe_`Zlv�^h�h^g�}��]_g_jZevgh��ki�evghkl���Ydsh�1 i_j_\bsm}�lZ[ebqg_�agZq_ggy�a aZ^Zgbf�j�\g_f� agZqbfhkl��� lh� gmevh\Z� ]�ihl_aZ� kijhklh\m}lvky� � p_� k\�^qblv� ijh� gZy\g�klv� \�^f�gghkl_c� f�`�\b[�jdZfb�gZ�\�^ih\�^ghfm�j�\g��agZqbfhkl��LZd�� aZ� djbl_j�}f�ih^�[ghkl�� lZ[ebqg_� agZq_ggy� ydh]h� ������mk��ihimeyp��� aZ�gZy\g�klx�n_ghnhjf�i_j_\bsm\Zeb� p_� agZq_ggy�� Z hkh[eb\h� ^bd�� sh^h� ijhfbkeh\bo� �1  ����� ± [�evr_�� g�`� m ��� jZa�\� aZ�lZ[ebqg_� agZq_ggy�� Djbl_j�c� �^_glbqghkl�� j_rlb� iZj� ihimeyp�c�� sh� ihj�\gx\Zebkv� [m\� kmll}\bf� �i_j_\bsm\Z\� lZ[ebqg_� agZq_ggy�m �±��jZab��gZc[�evr�ih^�[gbfb�\by\bebkv�iZjb� ©]�[jb^b±ijhfbkeh\�ª��1  ������ lZ� ©]�[jb^b±ijbkZ^b[g�ª� �1  ������� Ze_� c lml� djbl_j�c� �^_glbqghkl�� i_j_\bsm\Z\� lZ[ebqg_agZq_ggy�
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>bd��\b^bJbk� �� KljmdlmjZ�ihimeyp����fZ]h�dhehjZ^kvdh]h�`mdZ�aZ�klZllx�lZ�n_ghnhjfZfb�a j�agbo�[�hlhi�\�
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>ey� hp�gdb� ]_g_lbqgh� f�geb\hkl�� kljmdlmjb� ihimeyp��� �fZ]h� dhehjZ^kvdh]h�`mdZ� \ i_j�h^� ����±���� jj�� \bdhjbklh\m\Zeb� djbl_j�c�R_ghgZ� �;b]hg�� OZji_j�� LZmgk_g^�� ������� ydbc� oZjZdl_jbam}� f�jm�hj]Zg�aZp���kbkl_fb��_gljhi�x��� h[qbkex}lvky�aZ�^hihfh]hx�nhjfmeb�¦ P
L L3+ ���^_�G ± _gljhi�y��3L ± kmfZ�qZklhl�L�� aZ�ghf_jhf�n_ghnhjfb�\ ihimeyp�yo��sh�ihj�\gxxlvky�>Zg�� ihj�\gx\Zeb� lZ� \bjZoh\m\Zeb� dh_n�p�}gl� dhj_eyp��� a ihdZagbdZfb�f_l_hjheh]�qgbo� mfh\� aZ�\_]_lZp�cgbc� i_j�h^� �ljZ\_gv±k_ji_gv��� ]�^jhl_jf�qgbf� dh_n�p�}glhf�� kmfZfb� hiZ^�\�� Zdlb\gbbo� lZ�_n_dlb\gbo�l_fi_jZlmj� ± sh�kmll}\h�\ieb\Zxlv�gZ�`bll}a^Zlg�klv�rd�^gbdZ��jbk� ���
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ihdZagbd �R_ghgZ = L �D KmfZ �Zdlb\gbo �l_fi_jZlmj

U� ������

U� �����

J b k � � � AZe_`g�klv�dh_n�p�}glZ�_gljhi���\ ihimeyp���dhehjZ^kvdh]h�`mdZ�\�^�Z[�hlbqgbo�nZdlhj�\ aZ�ihdZagbdhf�R_ghgZ�
<klZgh\e_gh��sh�Z[�hlbqg��nZdlhjb�fZxlv�[_aihk_j_^g�c�\ieb\�gZ�hj]Zg�aZp�x�kbkl_fb�ihimeyp���dhehjZ^kvdh]h�`mdZ�LZd�� \ mfh\Zo� ���� j�� �]�^jhl_jf�qgbc� dh_n�p�}gl ± ����� [meZ� knhjfh\ZgZ� ihimeyp�y�� sh�^hke�^`m\ZeZkv� m ���� j��� Z \� mfh\Zo� ���� j�� �]�^jhl_jf�qgbc� dh_n�p�}gl ± ���� ± m ���� j�� I�key^�y�ihkmreb\h]h� ���� j�� kijbyeZ� y\bsm� gZc[�evr� \bkhdh�� hj]Zg�aZp��� kbkl_fb� a dh_n�p�}glhf� dhj_eyp���U  �����f�`�_gljhi�}x�kbkl_fb�lZ�]�^jhl_jf�qgbf�dh_n�p�}glhf��lh[lh�aZe_`g�klv�ijyfZ��jbk� ����LZdZ�`ijyfZ� aZe_`g�klv� \klZgh\e_gZ�f�`� _gljhi�}x� kbkl_fb� lZ� kmfhx� Zdlb\gbo� l_fi_jZlmj� �U  �������LZdh`��kihkl_j�]Z}lvky�ijyfZ�k_j_^gy�aZe_`g�klv�_gljhi���kbkl_fb�\�^�kmfb�_n_dlb\gbo�l_fi_jZlmj��U  ������lZ�a\hjhlgZ ± \�^�kmfb�hiZ^�\��U  ± ������LZdbf�qbghf��af�gb�\ kljmdlmj��ihimeyp��� �fZ]h�dhehjZ^kvdh]h�`mdZ��sh�\�^[m\Zxlvky�s_�gZ�_lZi��i_j\bggh]h� \b[hjm� dhfZoZfb� oZjqh\bo� jhkebg� Z lZdh`� \ aZe_`ghkl�� \�^� mfh\� \_]_lZp�cgh]h� i_j�h^m�k\�^qZlv�ijh�agZqgm�qmleb\�klv�hdj_fbo�hkh[bg��\�^fZjdh\Zgbo�j�agbfb�n_gZfb�yd�^h�ljhn�qgbo��lZd�� ^h�Z[�hlbqgbo� nZdlhj�\� k_j_^h\bsZ�� : kl�cd�klv� dhgp_gljZp�c� fZkh\bo� n_g�\� ���� ��� ��� lZ� dheb\Zggy�dhgp_gljZp�c� j�^d�kgbo� n_g�\� ���� ��� ��� \ jhdb� ^hke�^`_gv� fh`mlv� \dZam\Zlb� gZ� �kgm\Zggy� lbkdm�klZ[�e�amxqh]h�^h[hjm�ih�©]heh\gbfª�hagZdZf�� \eZklb\hklyf�\ ihimeyp���dhehjZ^kvdh]h�`mdZ�\ j_]�hg��

KIBKHD �E 1 L ? J:LM JB;b]hg F�� OZji_j >`�� LZmgk_g^ D� Wdheh]by��Hkh[b��ihimeypbb�b khh[s_kl\Z� ± F���Fbj������� ± L� �� ± K� ���±����?j_fbgZ B� <� Mjh\_gv�j_ZebaZpbb�n_ghnhg^Z�dZd�ihdZaZl_ev�fbdjhw\hexpbhggh]h �khklhygby�ihimeypbb �� N_g_lbdZ�ijbjh^guo�ihimeypbc� ± F���GZmdZ������� ± K� ���±����@b\hlh\kdbc E� :� IhdZaZl_ev�koh^kl\Z�ihimeypbc�ih�ihebfhjnguf�ijbagZdZf���@��h[s��[bhe� ± ����� ± L� ����� �� ± K� ���±����Debf_p ?� I� <uy\e_gb_�qm\kl\bl_evghklb�dhehjZ^kdh]h�`mdZ�d ^_ckl\bx�bgk_dlbpb^h\ �k ihfhsvx�n_gh\��� N_g_lbdZ�ijbjh^guo�ihimeypbc� ± F���GZmdZ������� ± K� ���±����Dhjhev L� K� Qm\kl\bl_evghklv �n_ghfhjn�bfZ]h�dhehjZ^kdh]h�`mdZ�d bgk_dlbpb^Zf�\ Db_\kdhc�h[eZklb��� Kh\j_f_ggh_�khklhygb_�ijh[e_fu�j_abkl_glghklb �\j_^bl_e_c��\ha[m̂ bl_e_c�[he_ag_c�b khjgydh\�d i_klbpb^Zf�\ Jhkkbb�b khij_^_evguo�kljZgZo�gZ�jm[_`_�OO,�\_dZ��FZl_j����]h�kh\_s� ± KI[������� ± K� ���
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���

Dhjhev L� K�� I_^vdh <� J� Kl�cd�� khjlhajZadb� dZjlhie�� yd�nZdlhjb�f�djh_\hexp�� \� ihimeyp��� dhehjZ^kvdh]h�`mdZ� �� 9� a¶�a^�Mdj��_glhfhe��l±\Z��OZjd�\���±���\_j_kgy����� j���L_ab�^hi� ± D�������� ± K� ���Dhjhev L� K�� I_^vdh <� J�� KZf�e_gdh :� /� <gmlj�rgvhihimeyp�cgbc �ihe�fhjn�af�dhehjZ^kvdh]h�`mdZ��� 9�a¶�a^�Mdj��_glhfhe��l±\Z��OZjd�\���±���\_j_kgy����� j���L_ab�^hi� ± D�������� ± K� ���Ijh[e_fZ� j_abkl_glghklb� dhehjZ^kdh]h� `mdZ� d kh\j_f_gguf� bgk_dlbpb^Zf � =� B�� Kmohjmq_gdh�� <� B�� >he`_gdh�� L� B��<Zkbev_\Z� b ^j�� �� Kh\j_f_ggu_� kbkl_fu� aZsblu� b gh\u_� gZijZ\e_gby� \ ih\ur_gbb� mklhcqb\hklb� dZjlhn_ey� ddhehjZ^kdhfm�`mdm� ± F�������� ± K� ��±���K_\_jph\ :� K� Hkgh\u�l_hjbb�w\hexpbb� ± F���Ba^±\h�F=M������� ± ��� k�K_e_dlbjm_fu_� \hehlhghf� n_gu� dhehjZ^kdh]h� `mdZ � =� <�� ;_gvdh\kdZy�� H� I�� Gh\bpdZy�� L� E�� E_hglv_\Z�� :� =�� Gbdhe_gdh��� Kh\j_f_ggh_�khklhygb_�ijh[e_fu�j_abkl_glghklb �\j_^bl_e_c��\ha[m̂ bl_e_c�[he_ag_c�b khjgydh\�d i_klbpb^Zf�\ Jhkkbb�b khij_^_evguo�kljZgZo�gZ�jm[_`_�OO,�\_dZ��FZl_j����]h�kh\_s� ± KI[������� ± K� ���NZkmeZlb K� J� Fbdjhw\hexpbhggu_ � Zki_dlu� \ha^_ckl\by� khjlh\� dZjlhn_ey� gZ� kljmdlmjm� ihimeypbc� dhehjZ^kdh]h� `mdZ��� Baf_gqb\hklv�gZk_dhfuo�\j_^bl_e_c�\ mkeh\byo�gZmqgh�l_ogbq_kdh]h�ijh]j_kkZ� ± E�������� ± K� ��±���NZkmeZlb K� J� Ihebfhjnbaf�ihimeypbc�dhehjZ^kdh]h�`mdZ�dZd�hkgh\Z�jZa\blby�j_abkl_glghklb �d bgk_dlbpb^Zf �� Kh\j_f_ggh_�khklhygb_�ijh[e_fu�j_abkl_glghklb �\j_^bl_e_c��\ha[m̂ bl_e_c�[he_ag_c�b khjgydh\�d i_klbpb^Zf�\ Jhkkbb�b khij_^_evguo�kljZgZo�gZ�jm[_`_�OO,�\_dZ��FZl_j����]h�kh\_s� ± KI[������� ± K� ��±���NZkmeZlb K� J�� <bedh\Z G� :� :^Zilb\gZy� fbdjhw\hexpby� dhehjZ^kdh]h� `mdZ� b _]h� \gmljb\b^h\Zy � kljmdlmjZ� \ kh\j_f_gghf�Zj_Ze_��� Kh\j_f_ggu_�kbkl_fu�aZsblu�b gh\u_�gZijZ\e_gby�\ ih\ur_gbb�mklhcqb\hklb�dZjlhn_ey�d dhehjZ^kdhfm�`mdm� ±F�������� ± K� ��±���RfZev]Zma_g B� B� NZdlhju�w\hexpbb��L_hjby�klZ[bebabjmxs_]h�hl[hjZ� ± F���GZmdZ������� ± ��� k�Y[ehdh\ :� <�� Xkmnh\ :� =� W\hexpbhggh_�mq_gb_��^Zj\bgbaf�� ± F���<ukrZy�rdheZ������� ± ��� k�1gklblml�aZobklm�jhkebg�M::G GZ^�creZ�����������
8'&��������������������������7� 6� .252/� 7� *� 12926(/6.$7+(�,1)/8(1&(�2)�$%,27,&�$1' 7523+,&�)$&725621�7+(�3238/$7,21�6758&785(�2)�&2/25$'2327$72�%((7/(��/(37,127$56$�'(&(0/,1($7$ 6$<�&2/(237(5$��&+5<620(/,'$(�

3ODQW�3URWHFWLRQ�,QVWLWXWH�RI�8NUDLQLDQ�$FDGHP\�RI�$JUDULDQ�6FLHQFHV
6 800$5<

$�FRPSDUDWLYH�DQDO\VLV�RI� WKH SRSXODWLRQ� VWUXFWXUH�RI�&RORUDGR�SRWDWR�EHHWOH� FDUULHG�RXW� LQ�.LHY� UHJLRQ�VKRZHG� WKDW� WKH� RFFXUUHQFH� UDWHV� RI� GLIIHUHQW� SKHQRIRUPV� �SURWKRUD[� FRORUDWLRQ� SDWWHUQ�� YDU\� FRQVLGHUDEO\� LQ�GLIIHUHQW�ORFDWLRQV�DQG�KDYH�GLIIHUHQW�UHSUHVHQWDWLRQ�LQ�HDFK�VH[��7KH�SRSXODWLRQ�VWUXFWXUH�ZDV�IRXQG�WR�FRUUHODWH�GLUHFWO\�ZLWK�HQYLURQPHQWDO�IDFWRUV��VXFK�DV�WKH�K\GUR�WKHUPDO�FRHIILFLHQW��U  ������DQG�WKH�WRWDO�YDOXH�RI�DFWLYH�WHPSHUDWXUHV�� ILJV�����UHIV�


