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Q_jg�\_pvd_�\�^^�e_ggy�1gklblmlm�ijh[e_f�fZl_j�ZehagZ\kl\Z�G:G MdjZ�gb�\me��<�ev^_�����Q_jg�\p��������H�PDLO��FKLPVS#XNUSRVW�XD
Jhajh[e_gZ� l_ogheh]�y� hljbfZggy� fZl_j�Ze�\� ^ey� _e_dljh^�\� kmi_jdhg^_gkZ�lhj�\��<hgZ�\bijh[m\ZgZ�gZ�lZdbo�fZl_j�ZeZo��yd�dmdmjm^ayg��jbevpy�lZ�kZ`dZ�A hljbfZgbo�fZl_j�Ze�\� [meb� a�[jZg�� kmi_jdhg^_gkZlhjb�� ;meb� \bagZq_g�� ib�lhf�� oZjZdl_jbklbdb� _e_dljh^gbo�fZl_j�Ze�\��FZdkbfZevgZ� hljbfZgZ� iblhfZ}fg�klv�klZgh\blv����N�]��iblhfZ�_g_j]�y ±������<lÂ]h^�d]��iblhfZ�ihlm`g�klv�������d<l�d]��AZ�\_ebqbghx�iblhfh��_g_j]���lZ�iblhfh��ihlm`ghkl��_e_dljh^�gbc�fZl_j�Ze�fh`gZ�\�^g_klb�^h�lbo��sh�f�klylv�gZghljm[db�

;mjoeb\bc� jha\blhd� jZ^�h_e_dljhg�gbo� ijbkljh�\� kijby}� ajhklZggx� ihiblmgZ� gh\�� ^`_j_eZ� `b\e_ggy�� yd�� fZxlvdjZs�� iblhf�� oZjZdl_jbklbdb�� [�evrbcl_jf�g� kem`[b�� i�^\bs_gm� gZ^�cg�klv�� A�grh]h�[hdm�} [Z`Zghx�gbavdZ�\Zjl�klv�lZ^hklmig�klv� kbjh\bgb�� ydZ� \bdhjbklh�\m}lvky�ijb� �o�\bjh[gbpl\���A lhqdb� ahjml_jf�gm�kem`[b��d�evdhkl��jh[hqbo�pbde�\aZjy^�jhajy^�� Z lZdh`� fZdkbfZevgh�� ib�lhfh�� ihlm`ghkl�� gZc[�evr� i_jki_dlb\�gbfb�} kmi_jdhg^_gkZlhjb �KD��>�±�@�Kmi_jdhg^_gkZlhjb� Z[h� dhg^_gkZlh�jb� gZ� ih^\�cghfm� _e_dljbqghfm� rZj�\�^hf��\`_�^Z\gh��M �����a¶y\b\ky�i_jrbciZl_gl >�@��\ ydhfm�hibkm\Z\ky�dhg^_gkZ�lhj��aZkgh\Zgbc�gZ�\m]e_p_\hfm�fZl_j�Ze��a� jha\bg_ghx�ih\_jog_x��I_jr�� ijhfb�keh\��kmi_jdhg^_gkZlhjb�a¶y\bebky�m ����jhp�� >�@�� :e_� kmi_jdhg^_gkZlhjb� klZeb\�^hfbfb� ebr_� m ^_\¶yghklbo��sh�ih\¶y�aZgh��a�kl\hj_ggyf�gZ��o�hkgh\��]�[jb^gbo^`_j_e� `b\e_ggy� ^ey� _e_dljhfh[�e�\�=�[jb^g_� ^`_j_eh� `b\e_ggy� } ih}^gZg�gyf� kmi_jdhg^_gkZlhjZ� lZ� �grh]h�^`_j_�eZ�� lZdh]h� yd� Zdmfmeylhj� Z[h� iZeb\gbc_e_f_gl��Kmi_jdhg^_gkZlhj�m ]�[jb^ghfm^`_j_e�� `b\e_ggy� aZ[_ai_qm}� i�dh\�� gZ�\ZglZ`_ggy� � }� k\h}j�^gbf� _g_j]_lbqgbfÄd_r_f´��m lhc�qZk�yd��grZ�qZklbgZ�aZ[_a�i_qm}�\_ebdbc�aZiZk�_g_j]���

Kmi_jdhg^_gkZlhjb� fZxlv� \bkhdmihlm`g�klv�lZ�dhjhldbc�qZk�aZjy^m�� �o�aZ�klhkh\mxlv�m kbkl_fZo�_e_dljhklZjl_jgh�]h� imkdm� ^\b]mg�\� Z\lhfh[�e�\� lZ� ljZd�lhj�\��^ba_ev�]_g_jZlhjgbo�Z]j_]Zl�\��lmj�[h]_g_jZlhj�\�� ^ba_evgbo� ^\b]mg�\� km^_glZ� l_ieh\ha�\� ^ey� aZ[_ai_q_ggy� \bkhdboh[_jl�\� ^\b]mgZ� i�^� qZk� imkdm�� <hgb� }_n_dlb\gbf�aZkh[hf�^ey�gZ^�cgh]h�imkdm^\b]mg�\�ijb�gbavdbo�l_fi_jZlmjZo��Z lZ�dh`�m \biZ^dm�agZqgh]h�jhajy^m�Zdmfmey�lhjgh��[ZlZj_��<k�� k\�lh\�� Z\lh\bjh[gbdb�� Z lZdh`jy^� ki_p�Ze�ah\Zgbo� dhfiZg�c� jhaihqZeb\bjh[gbpl\h�Z[h�\_^mlv�jhajh[dm�]�[jb^�gh]h� Z\lhljZgkihjlm�� A mk�o� gZdhibqm�\Zq�\�_g_j]����yd��kvh]h^g���kgmxlv��kmi_j�dhg^_gkZlhjb� gZc[�evr_� i�^oh^ylv� ^ey\bdhjbklZggy� m kbkl_fZo� j_dmi_jZp��_g_j]���ijb�]Zevfm\Zgg��>�@�GZdhibq_ggy� aZjy^m� \ kmi_jdhg^_g�kZlhjZo� \�^[m\Z}lvky� gZ� gZ^a\bqZcghlhgd�c� f_`�� �rZj� =_evf]hevpZ�� l\_j^h]h_e_dljh^m� lZ� j�^bgb�_e_dljhe�lm�� Ko_fZ�lbqgh� [m^h\m� kmi_jdhg^_gkZlhjZ� gZ\_^_�gh� gZ� jbk�� ��� Kmi_jdhg^_gkZlhj� kdeZ�^Z}lvky�a _e_dljh^�\��\b]hlh\e_gbo�gZ�hk�gh\�� fZl_j�Ze�\� �a� jha\bg_ghx� \gmlj�r�gvhx�ih\_jog_x��jha^�e_gbo�k_iZjZlhjhf� ihf�s_gbo� m ]_jf_lbqgbc� dhjimk�<gmlj�rg}� k_j_^h\bs_� KD aZih\g_g_
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_e_dljhe�lhf��LZdbf�qbghf�kmi_jdhg^_g�kZlhj� y\ey}� kh[hx� ihke�^h\gh� a¶}^gZg�q_j_a�hi�j�_e_dljhe�lm�^\Z�dhg^_gkZlhjb�_e_dljh^b�

Jbk����Ko_fZlbqgZ�[m^h\Z�kmi_jdhg^_gkZlhjZ�
?e_dljh^�} lbf�djZsbf��qbf�[�evrbcaZjy^� \�g� a^Zlgbc� gZdhibqm\Zlb�� � qbfr\b^r_�\�g�a^Zl_g�ch]h�\�^^Z\Zlb��Yd�� ^ey[m^v�ydh]h�dhg^_gkZlhjZ��\ ijhp_k��aZjy^majhklZ}� ihl_gp�Ze� _e_dljh^Z��FZdkbfZev�gbc ihl_gp�Ze� m k\hx� q_j]m� aZe_`blv� \�^jh^m�_e_dljhe�lm�� h[f_`_gbc�ihl_gp�Zehf_e_dljho�f�qgh]h� jhadeZ^m� jhaqbggbdZ�>ey� \h^gbo� _e_dljhe�l�\� \�g� klZgh\blv�y����<��Z ^ey�hj]Zg�qgbo��y��<�Kvh]h^g�� gZc[�evr� ihrbj_g�� KD� gZhkgh\��\m]e_p_\bo�fZl_j�Ze�\� >�@��yd��^ha�\heyxlv� h^_j`m\Zlb� \_ebd_� agZq_ggy\gmlj�rgvh�� ih\_jog�� lZ� f�g�fZevg�� agZ�q_ggy� kdeZ^h\h�� \gmlj�rgvh]h� hihjm��sh\�^ih\�^Z}� hihjm� fZl_j�Zem� _e_dljh^�\�HklZgg�f� qZkhf� Zdlb\gh� \_^mlvky� ^hke��^`_ggy�KD a� _e_dljh^Zfb�gZ� hkgh\�� \m]�e_p_\bo� gZghljm[hd�� M j_amevlZl�� lZdbo^hke�^`_gv� [meh� \klZgh\e_gh�� sh� KD a_e_dljh^Zfb�gZ�hkgh\��\m]e_p_\bo�gZghl�jm[hd� \heh^�xlv� djZsbfb� iblhfbfb� oZ�jZdl_jbklbdZfb� ihj�\gygh� a �grbfb� km�i_jdhg^_gkZlhjZfb�gZ� hkgh\�� \m]e_p_\bofZl_j�Ze�\��jbk����>�@�>ey� hljbfZggy� \m]e_p_\bo� gZghljm�[hd� fh`mlv� \bdhjbklh\m\Zlbky� j�ag�� f_�

lh^b��Ze_�[�evr�klv� a gbo� } ^hjh]bfb�q_�j_a�agZqg��_g_j]_lbqg��\bljZlb��g_h[o�^g_kdeZ^g_� kmqZkg_� h[eZ^gZggy�� lhsh��Dj�flh]h� g_� [m^v�yd�� fZl_j�Zeb�� yd�� f�klylvgZghljm[db� ^ha\heyxlv� hljbfm\Zlb� \b�khd�� iblhf�� oZjZdl_jbklbdb� ijb� �o� \bdh�jbklZgg��\ ydhkl��_e_dljh^gh]h�fZl_j�Zem�AgZq_ggy� fZ}� ^�Zf_lj� gZghljm[hd�� �o\f�kl� m Zdlb\ghfm�fZl_j�Ze��� qb� } gZghl�jm[db� ^_dZikmevh\Zgbfb� �jhadjblbfb��qb�} \hgb�]�^jhn�evgbfb�

Jbk����Ihj�\gyggy�iblhfh��_g_j]���lZ�iblhfh�ihlm`ghkl��j�agbo�^`_j_e�kljmfm�
M �����jhp�� ]jmihx�dblZckvdbo� \q_�gbo� [meh� him[e�dh\Zgh� klZllx�� ydZ� fZeZgZa\m�ÄHljbfZggy�\m]e_p_\bo�gZghljm[hda ljZ\b´� >�@�� M ^Zg�c� jh[hl�� fh\Z� creZijh�l_ogheh]�x��ydZ�^ha\hey}� a ^_r_\h�� �^hklmigh��� ihrbj_gh�� jhkebggh�� kbjh\b�gb hljbfm\Zlb�[Z]Zlhkl�gg��gZghljm[db� a\boh^hf�[ebavdh ����ijb�^h\`bg��[ebav�dh���fdf�lZ�^�Zf_lj��������gf�Fb� gZfZ]Zebky� ih\lhjblb� hibkZgml_ogheh]�x� ^ey� kl\hj_ggy� _e_dljh^gbofZl_j�Ze�\�gZ�hkgh\��\m]e_p_\bo�gZghljm�[hd�� Hkh[eb\�klv� l_ogheh]��� ihey]ZeZ� mlhfm��sh� \ ijhp_k�� dZj[hg�aZp��� \bdhjb�klh\m\Z\ky�dbk_gv��\gZke�^hd�qh]h�km^bgbjhkebg� i_j_l\hjx\Zebky� m gZghljm[db�L_ogheh]�y��ydm�fb�\bdhjbklh\m\Zeb�kdeZ�^ZeZky� a ijhkmrm\Zggy� jhkebggh�� kbjh�\bgb��pbdem�a [ebavdh�^_kylb�dZj[hg�aZp�c
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ijb�l_fi_jZlmj��[ebavdh����qK m�ijbkml�ghkl��^_ydh��d�evdhkl��dbkgx��< jhe��kbjh�\bgb�[meh�\bdhjbklZgh�dmdmjm^ayg��jbev�py�lZ�]jb[�iZjZabl�dmdmjm^ab�±�kZ`dm�HljbfZgbc�lZdbf�kihkh[hf�Zdlb\gbcfZl_j�Ze�g_�\bijZ\^Z\�ihdeZ^_gbo�gZ�gvh�]h� kih^�\Zgv�ih� \�^ghr_ggx� ^h�iblhfbooZjZdl_jbklbd��hkd�evdb�ihdZaZ\�\_ebqbgmiblhfh�� }fghkl�� ������N�] �a� jhajZomgdmgZ� _e_dljh^gbc� fZl_j�Ze�� � agZqgbc\gmlj�rg�c�hi�j��GZfb�[meh�\klZgh\e_gh�sh� hljbfZg�� fZl_j�Zeb� \by\bebky� ]�^jh�nh[gbfb��M pvhfm�fh`gZ�[meh�i_j_dhgZ�lbky�� \bkbiZ\rb� g_\_ebdm� d�evd�klv� fZ�l_j�Zem��sh�[m\�hljbfZgbf�^Zgbf� kihkh�[hf�� m \h^m� qb� _e_dljhe�l��M lZdhfm� \b�iZ^dm� qZklbgZ� hljbfZgh]h� fZl_j�Zem� aZ�ebrZeZky�gZ�ih\_jog��j�^bgb�>ey� lh]h�� sh[� af�gblb� \eZklb\hkl�hljbfZgh]h� fZl_j�Zem�� [meh� \bdhjbklZghZdlb\Zp�x� m em`ghfm� k_j_^h\bs�� ijbl_fi_jZlmj�� [ebavdh� ���qK�� I�key� Zdlb�\Zp���fZl_j�Ze�ihqZ\�Zdlb\gh�\kfhdlm\Zlb\h^m��FZl_j�Ze��sh�[m\�a\Z`_gbf�ijb�\b�\ZglZ`m\Zgg�� �a�\Zdmmfm��q_j_a�d�evdZ�^�[gZ� ih\�lj�� a[�evrm\Z\� k\hx� fZkm� gZ� ��±�����sh� fh`_� [mlb� ihykg_gh� ih]ebgZg�gyf�\h^ygh��iZjb�a ih\�ljy�GZ� hkgh\�� hljbfZgh]h� fZl_j�Zem� [meha�[jZgh�ajZadb�KD ��^hke�^`_gh��o�iZjZf_l�jb�� GZcdjZs�� ihdZagbdb� iblhfh�� }fghkl�ijb�\bdhjbklZgg��_e_dljhe�lm�����\h^gh]hjhaqbgm�DHG�ihdZaZeb� ajZadb��^_�\ ydhkl�kbjh\bgb� \bdhjbklh\m\Zebkv� dmdmjm^ayg�jbevpy��Z kZf_��^h�����N�] �a�jhajZomgdm�gZZdlb\gbc�fZl_j�Ze��FZl_j�Ze��hljbfZgbc�gZhkgh\�� kZ`db�� lZdh`� ihdZaZ\� ^hkblv� \bkh�dbc�j_amevlZl�±�����N�]�<Zjlh� aZagZqblb�� sh� _e_dljh^b� g_f�klbeb� _e_dljhijh\�^gbo� ^h[Z\hd�� yd�� [af_grm\Zeb� \gmlj�rg�c� hi�j� kmi_jdhg�^_gkZlhjZ� �kZ`Z� ]jZn�l�� lhsh��� LZd�� ^h�[Z\db� ihablb\gh� \ieb\Zxlv� gZ� iblhfmihlm`g�klv�� h^ghqZkgh� af_grmxqb� iblh�fm� }fg�klv� � iblhfm� _g_j]�x� kmi_jdhg�^_gkZlhj�\�>ey� ihj�\gyggy� hljbfZgbo� j_amev�lZl�\��a��grbfb�kmi_jdhg^_gkZlhjZfb��[m�eh�jhajZoh\Zgh�iblhf��oZjZdl_jbklbdb�ih\�^ghr_ggx� ^h� Zdlb\gh]h� fZl_j�Zem�

FZdkbfZevgZ�iblhfZ� _g_j]�y� kdeZeZ� ����<l�]h^�d]� ^ey� kZ`db� � ����� <l�]h^�d]� ^eydmdmjm^aygbo� jbe_pv�� FZdkbfZevgZ� ib�lhfZ� ihlm`g�klv� kdeZeZ� ����� d<l�d]� ^eykZ`db�lZ�����d<l�d]�^ey�dmdmjm^aygbo�jb�e_pv��>ey�\bagZq_ggy�iblhfh��_g_j]���?ibllZ�iblhfh��ihlm`ghkl��Jibl \bdhjbklh\m�\Zebky�gZklmig��ki�\\�^ghr_ggy�
�� ��

Zdibl P&8( � 
�� ��

Zd\gibl P58J  
^_�K ±� }fg�klv� dhg^_gkZlhjZ��8� ±� ghf��gZevgZ�gZijm]Z�KD��PZd ±�fZkZ�Zdlb\gh]hfZl_j�Zem�\ KD�5\g ±�\gmlj�rg�c�hi�j�

Jbk�� ���Pbde�qgZ� \hevlZfi_j]jZfZ kmi_jdhg�^_gkZlhjZ�gZ�hkgh\��kZ`db�
Ijhf�jygh� pbde�qgm� \hevlZfi_j]jZ�fm� �jbk�� ����A ���\b]ey^m�\b^gh��sh�hljb�fZgbc� gZfb� _e_dljh^gbc� fZl_j�Ze� ih\h�^blv� k_[_� yd� deZkbqgbc� _e_dljh^gbc�fZ�l_j�Ze�dhg^_gkZlhj�\�gZ�ih^\�cghfm�_e_d�ljbqghfm�rZj���<�^kmlg�klv�i�d�\�k\�^qblvijh�l_��sh�hdbkgh�\�^gh\g��j_Zdp���\�^kml�g���sh�} h^g�}x�a ]heh\gbo�hagZd�dhg^_g�kZlhj�\�gZ�ih^\�cghfm� _e_dljbqghfm�rZ�
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j��� Ijb� \bf�jx\Zgg�� \bdhjbklh\m\ZeZkyr\b^d�klv�jha]hjldb�ih�gZijma����f<�k�HljbfZg��ki�\\�^ghr_ggy�iblhfh��_g_j]��lZ�iblhfh��ihlm`ghkl��i_j_\bsmxlv� agZ�
q_ggy�� yd�� ijblZfZgg�� a\bqZcgbf� KD�� ��\boh^yqb� a ^�Z]jZfb� �jbk����hljbfZg��KDfh`gZ� \�^g_klb� ^h�lbo��yd��f�klylv�gZghl�jm[db�>�@�

E�l_jZlmjZ
�� 6�$UHSDOOL�� +�)LUHPDQ�� &�+XIIPDQ HW� DO��-20����������������� 5�.|W]� 0�&DUOHQ��(OHFWURFKLP��$FWD�� ����������������� 7�/LX� �� 7�9�6UHHNXPDU� �� 6�.XPDU� HW� DO��&DUERQ ����������������

�� +�(�%HFNHU��8�6��SDWHQW����������WR�*HQ�HUDO�(OHFWULF����������� < F_gmoh\��We_dljhggu_� dhfihg_glu���������������� =�.DQJ��(�:DQJ��%�0DR HW DO���1DQRWHFK�QRORJ\ ����������������
1(:�(/(&752'(�0$7(5,$/)25�683(5&$3$&,72569��%XKDURY&KHUQLYWVWL�'HSDUWPHQW�RI�,QVWLWXWH�RI�0DWHULDO�6FLHQFH�3UREOHPV�8NU��1DW��$FDG��6FL���9LOGH 6W�����&KHUQLYWVL�������H�PDLO��FKLPVS#XNUSRVW�XD

$�WHFKQRORJ\�RI�REWDLQLQJ�PDWHULDOV�IRU�HOHFWURGHV�RI�VXSHUFDSDFLWRUV� LV�GHYHORSHG�&RUQ�VWLJPDV�DQG�VPXW�ZHUH�XVHG�DV�LQLWLDO�FRPSRQHQWV�IRU�HOHFWURGH�PDWHULDOV��6X�SHUFDSDFLWRUV�ZHUH�DVVHPEOHG�E\�XVLQJ�WKH�REWDLQHG�PDWHULDOV��6SHFLILF�SURSHUWLHV�RIWKHVH� HOHFWURGH� PDWHULDOV� DUH� GHWHUPLQHG�� 7KHLU� PD[LPXP� VSHFLILF� FDSDFLWDQFHDFKLHYHV� ���)�J�� WKH� VSHFLILF� HQHUJ\� ±� �����$K�NJ�� DQG� WKH� VSHFLILF� SRZHU� ±� ����:�NJ�� $FFRUGLQJ� WR� WKH� YDOXHV� RI� WKH� VSHFLILF� HQHUJ\� DQG� WKH� VSHFLILF� SRZHU� WKHHOHFWURGH�PDWHULDO�FDQ�EH�DVFULEHG�WR�WKRVH�EDVHG�RQ�QDQRWXEHV�
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