
���� JHEV 1 F1KP? 1GNHJF:P1CGBO KBKL?F < MIJ:<E1GKVD1C >1YEVGHKL1
1gnhjfZp�cg��kbkl_fb� �kgm\Zeb�a fhf_glm ihy\b�kmki�evkl\Z��hkd�evdb�gZ�[m^v�yd�c�klZ^���jha\bldm�kmki�evkl\h \bfZ]Z}�^ey�k\h]h�mijZ\e�ggy�kbkl_fZlbah\Zgh���aZa^Ze_]�^v�i�^]hlh\e_gh���gnhjfZp���� Hkh[eb\h� p_� klhkm}lvky� ijhp_k�\�� ih\
yaZgbo� a \bjh[gbpl\hf� fZl_j�Zevgbo� �g_fZl_j�Zevgbo�[eZ]��hkd�evdb \hgb�`bll}\h�\Z`eb\� ^ey�jha\bldm�kmki�evkl\Z��KZf_�\bjh[gbq��ijhp_kb� m^hkdhgZexxlvky gZc^bgZf�qg�r_�� : \ f�jm� �o� jha\bldm� mkdeZ^gx}lvky� � mijZ\e�ggy�gbfb��sh��m k\hx�q_j]m��klbfmex}�\^hkdhgZe_ggy�� jha\blhd��gnhjfZp�cgbo�kbkl_f�Kbkl_fZ�± p_�kmdmig�klv�\aZ}fha\
yaZgbo�_e_f_gl�\� ijZpxxqbo�yd�}^bg_�p�e_� sh gZ[m\Z}i_\gh��\eZklb\hkl���\�^kmlgvh��m _e_f_gl�\�hdj_fh�< �gnhjfZlbp�� ihgylly� ©kbkl_fZª gZc[�evr ihrbj_gh� � fZ}� [_ae�q� kfbkeh\bo� agZq_gv��GZcqZkl�r_� \hgh� \bdhjbklh\m}lvky� klhkh\gh� gZ[hjm� l_og�qgbo� aZkh[�\ � ijh]jZf�� Kbkl_fhx�fh`_�gZab\Zlbky�ZiZjZlgZ�qZklbgZ dhfi
xl_jZ Z[h [_ae�q�ijh]jZf�^ey�\bj�r_ggy� dhgdj_lgbo�ijbdeZ^gbo� aZ\^Zgv�� ^hih\g_gbo� ijhp_^mjZfb� \_^_ggy� ^hdmf_glZp�� lZ mijZ\e�ggy�jhajZomgdZfb�>h^Zggy ^h� ihgylly� ©kbkl_fZª keh\Z� ©�gnhjfZp�cgZª \�^h[jZ`Z} f_lm �� kl\hj_ggy �nmgdp�hgZevgm� ijbgZe_`g�klv�� 1gnhjfZp�cg�� kbkl_fb� aZ[_ai_qmxlv� a[bjZggy�� a[_j�]Zggy��h[jh[dm��ihrmd��\b^Zqm��gnhjfZp����g_h[o�^gh��\ ijhp_k��mo\Ze_ggy lZ�\bj�r_ggy aZ\^Zgv i_\gh�h[eZkl���<hgb�^hihfZ]Zxlv�ZgZe�am\Zlb�ijh[e_fb�� kl\hjx\Zlb�gh\��ijh^mdlb�>ey� lh]h��sh[�h^_j`Zlb �gnhjfZp�x�� g_h[o�^gm�^ey� mki�rgh]h�nmgdp�hgm\Zggy� dhfiZg����ke�^ a�[jZlb ^Zg��� i_j_^Zlb� �o� gZ� h[jh[dm�� ijb\_klb� �o� m nhjfm�� ajmqgm� ^ey� ih^Zevrh]h\bdhjbklZggy�� � i_j_^Zlb� dhjbklm\ZqZf� hljbfZg�� j_amevlZlb�� Dhjbklm\Zq�� fZlbfmlv� afh]mmlhqgx\Zlb�� yd�� ^Zg�� ihlj�[gh� a[bjZlb�� Z lZdh`� kdhj_dlm\Zlb� f_lh^b� �o� h[jh[db� a ih]ey^m�ih\ghlb��^hklh\�jghkl��� nhjfb�ih^Zggy� j_amevlZl�\�AZ]ZevgZ ko_fZ��gnhjfZp�cgh��kbkl_fb �1K� ihdZaZgZ�gZ�jbk������

Jbk�������AZ]ZevgZ ko_fZ��gnhjfZp�cgh��kbkl_fb
DhfiZg�� kl\hjxxlv� 1K ^ey� h[kem]h\m\Zggy� �gnhjfZp�cgbo� ihlj_[� j�agbo� j�\g�\�mijZ\e�ggy�� LZd�� \ jh[hl�� E�� F�� ?ie]_clZ�� ijbk\yq_gh�� mijZ\e�ggx� dhjihjZlb\gbfb��gnhjfZp�cgbfb� kbkl_fZfb�� \b^�eyxlvky �� j�\gy mijZ\e�ggy� � \�^ih\�^g�� �f� 1K�� kbkl_fb�i�^ljbfdb� j�r_gv \bsh]h j�\gy mijZ\e�ggy� �kljZl_]�qgbc� j�\_gv��� Z\lhfZlbah\Zg�� kbkl_fb�mijZ\e�ggy� �:KM�� � kbkl_fb�i�^ljbfdb� mo\Ze_ggy j�r_gv �mijZ\e�gkvdbc�j�\_gv���ijhn_k�cg�� lZhn�kg�� kbkl_fb� �j�\_gv� agZgv��� kbkl_fb� h[jh[db� ljZgaZdp�c� �hi_jZp�cgbc� j�\_gv��� Kbkl_fb�



h^gh]h� j�\gy�� m k\hx� q_j]m�� fh`mlv� [mlb� hj�}glh\Zg�� gZ� aZ[_ai_q_ggy� �gnhjfZp�cgbo� ihlj_[�j�agbo�nmgdp�hgZevgbo�h[eZkl_c��\bjh[gbpl\h��n�gZgkb��fZjd_lbg]��mijZ\e�ggy�i_jkhgZehf��1klhj�y� jha\bldm� �gnhjfZp�cgbo� kbkl_f� � f_lZ �o� \bdhjbklZggy� gZ� j�agbo� i_j�h^Zo�ij_^klZ\e_g� \ lZ[ebp�������I_jr�� �gnhjfZp�cg�� kbkl_fb� a
y\bebky \ ���o jhdZo��<hgb�[meb� ijbagZq_g�� ^ey�h[jh[db�jZomgd�\ � jhajZomgdm� aZjieZlb�� j_Ze�ah\m\Zebky� gZ� _e_dljhf_oZg�qgbo� [mo]Zel_jkvdbo�jZomgdh\bo� fZrbgZo�� P_� ijba\h^beh ^h� ^_ydh]h� kdhjhq_ggy� \bljZl � qZkm� gZ� i�^]hlh\dm�iZi_jh\bo�^hdmf_gl�\����l�� jhdb hagZf_gh\Zg� af�ghx� \�^ghr_ggy ^h� �gnhjfZp�cgbo� kbkl_f�� 1gnhjfZp�y��h^_j`ZgZ a gbo�� klZeZ� aZklhkh\m\Zlbky� ^ey� i_j�h^bqgh�� a\�lghkl�� a [Z]Zlvho� iZjZf_lj�\��>ey�pvh]h� dhfiZg�yf [meh� ihlj�[gh� dhfi
xl_jg_� mklZldm\Zggy rbjhdh]h� ijbagZq_ggy�� a^Zlg_h[kem]h\m\Zlb�[_ae�q�nmgdp�c��Z g_�l�evdb h[jh[eylb�jZomgdb � gZjZoh\m\Zlb�aZjieZlgx��yd�[meh�jZg�r_�
LZ[ebpy ���

Af�gZ�i�^oh^m�^h�\bdhjbklZggy��gnhjfZp�cgbo�kbkl_f
I_j�h^qZkm Dhgp_ip�y�\bdhjbklZggy��gnhjfZp�� <b^��gnhjfZp�cgbo�kbkl_f F_lZ \bdhjbklZggy

�����±�����jj� IZi_jh\bc�ihl�d�jhajZomgdh\bo�^hdmf_gl�\ 1gnhjfZp�cg��kbkl_fb�h[jh[db jhajZomgdh\bo�^hdmf_gl�\�gZ�_e_dljhf_oZg�qgbo�[mo]Zel_jkvdbo�fZrbgZo
I�^\bs_ggy�r\b^dhkl��h[jh[db�^hdmf_gl�\Kijhs_ggy�ijhp_^mjb�h[jh[db�jZomgd�\ � jhajZomgdm�aZjieZlg������±�����jj� Hkgh\gZ�^hihfh]Z�\i�^]hlh\p��a\�l�\ MijZ\e�gkvd���gnhjfZp�cg��kbkl_fb�^ey�\bjh[gbqh���gnhjfZp��
Ijbkdhj_ggy�ijhp_km�i�^]hlh\db�a\�lghkl�

�����±�����jj� MijZ\e�gkvdbc�dhgljhev�j_Ze�aZp����ijh^Z`m� Kbkl_fb�i�^ljbfdb�mo\Ze_ggy j�r_gvKbkl_fb�^ey�\bsh]h�j�\gymijZ\e�ggy
AgZc^_ggy gZc[�evr�jZp�hgZevgh]h�j�r_ggy

�����±�����jj�� 1gnhjfZp�y�± kljZl_]�qgbc�j_kmjk��sh�aZ[_ai_qm}�dhgdmj_glgm�i_j_\Z]m
KljZl_]�qg���gnhjfZp�cg��kbkl_fb:\lhfZlbah\Zg��hn�kb

<b`b\Zggy��ijhp\�lZggy�dhfiZg��
M ���o ± gZ�ihqZldm����o jhd�\ �gnhjfZp�cg��kbkl_fb�ihqbgZxlv rbjhdh�\bdhjbklh\m\Zlbky�yd�aZk�[ mijZ\e�gkvdh]h�dhgljhex��sh�i�^ljbfm}�� ijbkdhjx} ijhp_k�mo\Ze_ggy j�r_gv�>h�d�gpy����o jhd�\ dhgp_ip�y�\bdhjbklZggy� �gnhjfZp�cgbo�kbkl_f�agh\m af�gx}lvky��<hgb�klZxlv� kljZl_]�qgbf�^`_j_ehf� �gnhjfZp��� � \bdhjbklh\mxlvky� gZ� \k�o�j�\gyo�hj]Zg�aZp���[m^v�ydh]h� ijhn�ex�� 1gnhjfZp�cg�� kbkl_fb� pvh]h� i_j�h^m�� gZ^Zxqb� \qZkgh� ihlj�[gm� �gnhjfZp�x��^hihfZ]Zxlv� dhfiZg�� ^hky]lb� mki�om� \ k\h�c� ^�yevghkl��� kl\hjx\Zlb� gh\�� lh\Zjb� � ihkem]b��agZoh^blb� gh\�� jbgdb� a[mlm�� aZ[_ai_qm\Zlb� kh[�� ]�^gbo� iZjlg_j�\�� hj]Zg�ah\m\Zlb� \bimkd�ijh^mdp���aZ�gbavdhx�p�ghx�� [Z]Zlh�sh��gr_�KdeZeZky� ^mfdZ� ijh� �gnhjfZp�cgm� kbkl_fm� yd� ijh� kbkl_fm�� sh� j_Ze�ah\ZgZ aZ�^hihfh]hx� dhfi
xl_jgh�� l_og�db�� OhqZ� \aZ]Ze� �gnhjfZp�cgm� kbkl_fm� fh`gZ� my\eylb� � \ihaZdhfi¶xl_jghfm \Zj�Zgl��



Jbk������ Ijhp_kb \ �gnhjfZp�cg�c�kbkl_f�
Sh[�jha�[jZlbky�\ jh[hl�� �gnhjfZp�cgh��kbkl_fb��g_h[o�^gh� ajhamf�lb�kmlv�ijh[e_f��yd��\hgZ�jha\¶yam}��Z lZdh`�hj]Zg�aZp�cg��ijhp_kb��\ yd��\hgZ�\dexq_gZ �jbk�������LZd��gZijbdeZ^��ijb�\bagZq_gg�� fh`eb\hkl� dhfi
xl_jgh�� �gnhjfZp�cgh�� kbkl_fb� ^ey� i�^ljbfdb� mo\Ze_ggy j�r_gvke�^�\jZoh\m\Zlb�x kljmdlmjh\Zg�klv�mijZ\e�gkvdbo�aZ\^Zgv��sh�\bj�rmxlvky�x j�\_gv��}jZjo���mijZ\e�ggy�dhfiZg�}x��gZ�ydhfm�j�r_ggy ih\bggh�[mlb�mo\Ze_gh�x ijbgZe_`g�klv�aZ\^Zggy��sh�\bj�rmxlvky��^h�l�}��Z[h��grh��nmgdp�hgZevgh��kn_jb�[�ag_km�x \b^��gnhjfZp�cgh��l_ogheh]����sh�\bdhjbklh\m}lvky�L_ogheh]�y�jh[hlb�\ dhfi
xl_jg�c��gnhjfZp�cg�c�kbkl_f��^hklmigZ�^ey�jhamf�ggy�nZo�\p_fg_dhfi
xl_jgh�� h[eZkl�� � fh`_� [mlb� mki�rgh� \bdhjbklZgZ� ^ey� dhgljhex� ijhp_k�\� ijhn_k�cgh��^�yevghkl��lZ mijZ\e�ggy�gbfb�P�evh\Z� nmgdp�y� \gmlj�rgvh�� hj]Zg�aZp�cgh�� kbkl_fb� ² _n_dlb\gZ� hj]Zg�aZp�y� ²f_g_^`f_gl� ² [mo]Zel_jkvdbc� h[e�d ² ihklZqZggy� �p_glj� \�^ih\�^Zevghkl��� ² \bjh[gbpl\h��p_glj�\�^ih\�^Zevghkl���² dhf_jp�cgZ�^�yevg�klv�² gh\��\b^b�ijh^mdp����P��p�e��dhgdj_lbamxlvky�yd�\ hi_jZlb\ghfm��^h���jhdm���lZd� � \�kljZl_]�qghfm�ieZg� ��²��jhd�\� � [�evr_���;ZaZ�^Zgbo��sh�aZ[_ai_qm}� _n_dlb\g�klv� mo\Ze_ggy mijZ\e�gkvdh]h� j�r_ggy�� nhjfm}lvky� �gnhjfZp�cghx�kbkl_fhx��sh�\jZoh\m}��ih�fh`eb\hkl���\k��\gmlj�rg��qbggbdb dhfiZg����<ieb\�ah\g�rg�o�qbggbd�\\jZoh\m}lvky�yd�fh`eb\��af�gb�hdj_fbo�\gmlj�rg�o qbggbd�\�Jha]ey^Zxqb kljmdlmjm� jha^�evgh]h� h[e�dm ah\g�rg�o� � \gmlj�rg�o� qbggbd�\�� fh`gZ�ajh[blb� \bkgh\hd��sh� ^Zg_� ljZdlm\Zggy� ki�\iZ^Z} a kmqZkghx� aZo�^ghx� kbkl_fhx� h[e�dm�� ydZi�^jha^�ey}lvky�gZ�^\��hkgh\g��i�^kbkl_fb��ah\g�rgx�² n�gZgkh\bc�h[e�d �)LQDQFLDO�DFFRXQWLQJ���\gmlj�rgx�² mijZ\e�gkvdbc�h[e�d �0DQDJHPHQW�DFFRXQWLQJ�� N�gZgkh\bc�h[e�d Zdmfmex}�^Zg��ijh�^�yevg�klv� dhfiZg�� � } ^`_j_ehf� ah\g�rg�o� a\�l�\�� MijZ\e�gkvdbc� h[e�d h^_j`m} � ZgZe�am}�n�gZgkh\�� � g_n�gZgkh\�� ^Zg�� ijh� ah\g�rg�� � \gmlj�rg�� qbggbdb�� sh� \ieb\Zxlv� gZ� ^�yevg�klv�dhfiZg���� � } ^`_j_ehf� �gnhjfZp��� ^ey� mo\Ze_ggy mijZ\e�gkvdbo� j�r_gv �mijZ\e�gkvdh���gnhjfZp����< aZjm[�`gbo� djZ�gZo a\bqZcgh� ^ey� aZ^h\he_ggy� j�agbo� �gnhjfZp�cgbo� ihlj_[�kl\hjxxlv� mijZ\e�gkvdm� �gnhjfZp�cgm� kbkl_fm �PDQDJPHQW� LQIRUPDWLRQ� V\VWHP� ² 0,6��� Py�kbkl_fZ� kdeZ^Z}lvky� a \aZ}fha\
yaZgbo� i�^kbkl_f�� yd�� \b^Zxlv� �gnhjfZp�x�� g_h[o�^gm� ^ey�mijZ\e�ggy�dhfiZg�}x��A mjZom\Zggyf kn_jb�aZklhkm\Zggy \b^�eyxlv��x l_og�qg���gnhjfZp�cg��kbkl_fb�x _dhghf�qg���gnhjfZp�cg��kbkl_fb�x �gnhjfZp�cg��kbkl_fb�\ ]mfZg�lZjgbo�h[eZklyo�lZ��gr��I�^�M1K fZ}fh�gZ�m\Za��kbkl_fm��ijbagZq_gm ^ey�a[_j�]Zggy��ihrmdm� � \b^Zq��_dhghf�qgh���gnhjfZp���sh^h aZibl�\ dhjbklm\Zq�\��AZ�^hihfh]hx�M1K��gZ�`Zev��fh`_�i_j_jh[eylbky�^Ze_dh�g_� \ky� �gnhjfZp�y�� \bdhjbklh\m\ZgZ� ^ey� mijZ\e�ggy� h[
}dlhf�� hkd�evdb� \ [m^v�yd�c� dhfiZg��



pbjdmexxlv�\_ebq_ag�� �gnhjfZp�cg��ihlhdb��sh� ]jZxlv�\Z`eb\m jhev�\ mo\Ze_gg� j�r_gv��Ze_h[jh[dZ� ydbo� aZ� ^hihfh]hx� dhfi
xl_j�\� g_fh`eb\Z�� IjbqbgZ� pvh]h� ihey]Z}� \ kdeZ^ghkl��kljmdlmjbaZp����gnhjfZp���lZ nhjfZe�aZp���ijhp_k�\����i_j_jh[db�QZkldZ �gnhjfZp����sh�h[jh[ey}lvky�\ M1K��^ey�j�agbo�j�\g�\� mijZ\e�ggy� dheb\Z}lvky ih\�^ghr_ggx�^h� aZ]Zevgh]h h[ky]m \�^� ���^h �����< ijhp_k�� mijZ\e�ggy� mo\Zexxlvky�j�r_ggy�ljvho�dZl_]hj�c��kljZl_]�qg���lZdlbqg��lZ hi_jZlb\g��<�^ih\�^gh�^h�p�}��deZkbn�dZp���mijZ\e�gkvdbc�ZiZjZl�a\bqZcgh�fZ}�ljvhoj�\g_\m��}jZjo�x��\bsbc��k_j_^g�c�� hi_jZlb\gbc j�\g��<bsbc� j�\_gv� �\bs_� d_j�\gbpl\h�� \bagZqZ}� p�e�� mijZ\e�ggy�� ah\g�rgx� ihe�lbdm��fZl_j�Zevg��� n�gZgkh\�� � ljm^h\�� j_kmjkb�� jhajh[ey}� ^h\]hkljhdh\�� ieZgb� � kljZl_]�x� �o�\bdhgZggy�� M ch]h� dhfi_l_gp�x� \oh^ylv� ZgZe�a� jbgdm�� dhgdmj_gp���� dhg
xgdlmjb� � ihrmdZevl_jgZlb\gbo� kljZl_]�c� jha\bldm� dhfiZg�� gZ� \biZ^hd� \by\e_ggy� aZ]jhaeb\bo� l_g^_gp�c� mkn_j��ch]h��gl_j_k�\�GZ�k_j_^gvhfm�j�\g��hkgh\gZ�m\Z]Z�ahk_j_^`_gZ�gZ�kdeZ^Zgg��lZdlbqgbo�ieZg�\��dhgljhe�aZ� �o�\bdhgZggyf�lZ jhajh[p��mijZ\e�gkvdbo�^bj_dlb\�^ey�\b\_^_ggy�dhfiZg�� gZ�aZieZgh\Zgbcj�\_gv�GZ� hi_jZlb\ghfm� j�\g�� \�^[m\Z}lvky j_Ze�aZp�y� ieZg�\� � kdeZ^Zxlvky� a\�lb� ijh� o�^� �o�\bdhgZggy��D_j�\gbpl\h�\ ^Zghfm�\biZ^dm kdeZ^Zxlv��yd�ijZ\beh�� ijZp�\gbdb��sh�aZ[_ai_qmxlv�mijZ\e�ggy�p_oZfb��^�evgbpyfb� af�gZfb��\�^^�eZfb��kem`[Zfb��Hkgh\g_�aZ\^Zggy hi_jZlb\gh]h�mijZ\e�ggy� ihey]Z}� \ ma]h^`_gg�� \k�o� _e_f_gl�\� \bjh[gbqh]h� ijhp_km� \ qZk�� � ijhklhj�� ag_h[o�^gbf�klmi_g_f ch]h�^_lZe�aZp���GZ� dh`ghfm� a j�\g�\� \bdhgmxlvky� jh[hlb��sh� \ dhfie_dk�� aZ[_ai_qmxlv� mijZ\e�ggy�� P��jh[hlb�ijbcgylh�gZab\Zlb�nmgdp�yfb��AZe_`gh�\�^�p�e_c�fh`gZ�\b^�eblb�nmgdp���j�agh]h�klmi_gyki�evghkl���Lbih\bfb�} gZklmig� nmgdp����ieZgm\Zggy��h[e�d��ZgZe�a�� j_]mex\Zggy��IeZgm\Zggy � nmgdp�y��aZ�^hihfh]hx�ydh��\ �^_Zevg�c�nhjf��j_Ze�am}lvky�f_lZ mijZ\e�ggy��IeZgm\Zggy aZcfZ} agZqg_�f�kp_� \ ^�yevghkl�� \bsh]h� d_j�\gbpl\Z�� f_gr_� � gZ� k_j_^gvhfm� �f�g�fZevg_� � gZ� hi_jZlb\ghfm� j�\g��� IeZgm\Zggy gZ� \bshfm� j�\g�� mijZ\e�ggy� klhkm}lvky�fZc[mlg�o� ijh[e_f� � hj�}glh\Zgh� gZ� ljb\Zebc� l_jf�g�� GZ� k_j_^gvhfm� j�\g�� ieZgm\Zggya^�ckgx}lvky� aZ agZqgh� dhjhlrbc� l_jf�g�� ijb�pvhfm� ieZg� i_\gh]h�j�\gy� mijZ\e�ggy� ^_lZe�am}�ihdZagbdb� [�evr lhqg�r_�� Hi_jZlb\g_� mijZ\e�ggy� ijbimkdZ} gZc^_lZevg�r_� hijZpvh\m\ZggyieZgm�H[e�d � nmgdp�y�� gZijZ\e_gZ gZ� hljbfZggy �gnhjfZp��� ijh� o�^ jh[hlb� dhfiZg����H[e�d \hkgh\ghfm� a^�ckgx}lvky� gZ� hi_jZlb\ghfm� � k_j_^gvhfm� j�\gyo� mijZ\e�ggy�� GZ� \bshfm� j�\g��mijZ\e�ggy�h[e�d \�^kmlg�c��ijhl_ gZ�ch]h�hkgh\��ih\ghx�f�jhx�\bdhgm}lvky�ZgZe�a�j_amevlZl�\�\bjh[gbpl\Z�� j_]mex\Zggy�ch]h�oh^hf�:gZe�a�� j_]mex\Zggy�� a�klZ\e_ggy�nZdlbqgbo�ihdZagbd�\�a ghjfZlb\gbfb��^bj_dlb\gbfb��ieZgh\bfb���\bagZq_ggy�\�^obe_gv��sh�\boh^ylv�aZ�f_`��^himklbfbo�iZjZf_lj�\��\klZgh\e_ggy�ijbqbg� \�^obe_gv�� \by\e_ggy� j_a_j\�\�� agZoh^`_ggy� reyo�\ \bijZ\e_ggy� kblmZp���� sh�kl\hjbeZky�� � mo\Ze_ggy j�r_ggy sh^h� \b\_^_ggy� h[
}dlZ mijZ\e�ggy� gZ� ieZgh\m� ljZ}dlhj�x��>�}\bf �gkljmf_glhf�^ey�\by\e_ggy�ijbqbg�\�^obe_gv�} ZgZe�a�qbggbdZ��Z ^ey�ihrmdm�reyo�\\boh^m�a kblmZp����sh�kl\hjbeZky� � _dki_jlg��kbkl_fb��KihqZldm� [�evr�klv� M1K aZ[_ai_qm\Zeb� ebr_� hi_jZlb\gbc� j�\_gv� mijZ\e�ggy�� h[jh[dm�jZomgd�\�� h[e�d lh\Zj�\ � fZl_j�Ze�\�� jhajZomghd� aZjh[�lgh�� ieZlg��� h[jh[dm� aZfh\e_gv��A]h^hf�klZeb� jhajh[eylbky� kbkl_fb�� sh� aZ[_ai_qmxlv� \bdhgZggy� jhajZomgd�\� gZ� k_j_^gvhfm� j�\g���jhajZomgdb�d\ZjlZevgbo��shf�kyqgbo� � j�qgbo�ieZg�\�\bimkdm�ijh^mdp����kdeZ^Zggy�ieZg�\�a[mlmijh^mdp���lZ��gr_�KmqZkg�� M1K a^Zlg� gZ^Z\Zlb� � h[jh[eylb� �gnhjfZp�x� ^ey� \k�o� j�\g�\� mijZ\e�ggy��Hkh[eb\bc� �gl_j_k� ^ey� \bsh]h� j�\gy� mijZ\e�ggy� ij_^klZ\eyxlv _dki_jlg�� kbkl_fb�� a^Zlg�h[jh[eylb�hj�}glh\gm��gnhjfZp�x�� gZ�p�c�[Za��jhajh[eylb�ijh]ghklbqg� ieZgb�Hl`_� \bdhjbklZggyf� aZkh[�\�h[qbkex\Zevgh�� l_og�db�ihgylly �gnhjfZp�cgZ� kbkl_fZ�g_�\bq_jim}lvky�� 1gnhjfZp�cgm�kbkl_fm�ke�^�jhamf�lb�agZqgh ]eb[r_��L_jf�g�©kbkl_fZª \ ^Zghfm\biZ^dm�lj_[Z \`b\Zlb m ^\ho jhamf�ggyo�x yd� i_\gbc f_lh^�� kmlv� ydh]h ihey]Z} m jZp�hgZevghfm� ih}^gZgg�� � \ihjy^dh\Zghkl�� \k�o�_e_f_gl�\� m qZk�� lZ� ijhklhj�� \ lZdbc kihk�[��sh[ dh`gbc a gbo kijby\ mki�om� ^�yevghkl��\kvh]h h[¶}dlZ��A pbf ljZdlm\Zggyf ih\¶yaZgh \bagZq_ggy dhhj^bgZp��� � kbgojhg�aZp���^�c�i_jkhgZem�mijZ\e�ggy��ih}^gZgbo�a f_lhx ^hky]g_ggy ihklZ\e_gbo aZ\^Zgv�x yd�h[¶}dl��ydbc fZ}�^hklZlgvh kdeZ^gm��i_\gbf qbghf�\ihjy^dh\Zgm \gmlj�rgx�kljmdlmjm�AZ]Zevgbf l_jf�ghf� ^ey� kbkl_f� aZ[_ai_q_ggy ^�yevghkl�� [m^v�ydh]h j�\gy� mijZ\e�ggy� }©mijZ\e�gkvdZ��gnhjfZp�cgZ�kbkl_fZª �jbk������Dh`gZ��gnhjfZp�cgZ�kbkl_fZ�fZ}�lZd��dhfihg_glb�x kljmdlmjZ� kbkl_fb ± fgh`bgZ _e_f_gl�\� kbkl_fb � \aZ}fha\¶yad�\� f�`� gbfb�� IjbdeZ^��hj]Zg�aZp�cgZ�� \bjh[gbqZ kljmdlmjZ�dhfiZg���



x nmgdp��� dh`gh]h�_e_f_glZ kbkl_fb��IjbdeZ^�� mijZ\e�gkvd��nmgdp��� ± ijbcgylly j�r_gv� mi_\gbo kljmdlmjgbo i�^jha^�eZo�dhfiZg���x \o�^� � \bo�^�dh`gh]h�_e_f_glZ � kbkl_fb \ p�ehfm��IjbdeZ^��fZl_j�Zevg��Z[h �gnhjfZp�cg��ihlhdb��yd��gZ^oh^ylv ^h kbkl_fb Z[h \\h^ylvky g_x�x f_lZ c h[f_`_ggy kbkl_fb lZ� �� hdj_fbo _e_f_gl�\��IjbdeZ^��^hky]g_ggy fZdkbfZevgh]h�ijb[mldm��n�gZgkh\��h[f_`_ggy�<bagZqZxqb�ihgylly��gnhjfZp�cgh��kbkl_fb��^h����kdeZ^m�ke�^�\dexqZlb�g_�ebr_�ZiZjZlgm�� ijh]jZfgm� qZklbgb��Ke�^�iZf¶ylZlb�ijh �gnhjfZp�x��ydZ�f�klblvky�\ kbkl_f���ijh� ki_pbn�qg��Ze]hjblfb��� h[jh[db��Z lZdh`�ijh�nZo�\p�\��dhlj��\aZ}fh^�xlv��a�kbkl_fhx�

Jbk������MijZ\e�gkvdZ��gnhjfZp�cgZ�kbkl_fZ
Hi_jZp�cgbc� f_g_^`f_gl� kijyfh\Zgbc� gZ� hj]Zg�aZp�x� � dhgljhev� sh^_ggh�� ^�yevghkl��dhfiZg���� LZdZ� ^�yevg�klv� \bfZ]Z}� \bkhdh�� nhjfZe�aZp��� M1K�� Z lZdh`� �� nhdmkm\Zggy� gZ�\bdhjbklZgg�� \gmlj�rgvh�� �gnhjfZp���� ?n_dlb\gbc� �gnhjfZp�cgbc� ijhp_k� m jZa�� g_h[o�^ghkl��ihkl�cgh]h� j_Z]m\Zggy� gZ� af�gm� \Z`eb\bo� d�evd�kgbo� ihdZagbd�\�� yd�� fh`mlv� [mlb \bf�jyg�� lZ�^hke�^`_g�� aZ� ^hihfh]hx� fhg�lhjbg]m�� sh� ihkl�cgh� a^�ckgx}lvky�� <gZke�^hd� pvh]h� [_ae�q�hi_jZp�cgbo��gnhjfZp�cgbo�kbkl_f fZ}�[mlb dhfi
xl_jbah\Zgh�GZ� hi_jZp�cghfm� j�\g�� [�evr�klv� j�r_gv� } kljmdlmjh\Zgbfb� � fh`mlv [mlb� \deZ^_g�� \ijh]jZfg�� kbkl_fb�� Hkd�evdb� k_j_^h\bs_� ^hkblv� ^h[j_� \bagZq_g_�� gZcqZkl�r_�\bdhjbklh\mxlvky�hilbf�aZp�cg��f_lh^b�lZd���yd��e�g�cg_�ijh]jZfm\Zggy��E�g�cg_�ijh]jZfm\Zggy��EI��± p_�hilbf�aZp�cgZ�fh^_ev�ydZ�\bdhjbklh\m}lvky��IZd_lb�e�g�cgh]h�ijh]jZfm\Zggy�rbjhdh�aZklhkh\mxlvky�ijZdlbqgh�m \k�o�dhfi
xl_jgbo�kbkl_fZo��EI�\bdhjbklh\mxlv��\ jZa� g_h[o�^ghkl� hilbf�am\Zlb�agZq_ggy�hdj_fh]h�h[
}dlZ��^_� �gr��aZe_`g��fZxlv�[m^v�yd� h[f_`_ggy��>Zg��fh^_e��fh`gZ�aZklhkh\m\Zlb��ydsh��x \klZgh\e_gh�d�evd�kg��f_`��x mk��nZdlhjb�e�g�cgh�aZe_`g��x ^ha\hey}lvky�\b[�j�f�`�Zevl_jgZlb\Zfb�x �kgm}�h^g_�Z[h [�evr_�h[f_`_gv�^ey�aZe_`gbo�nZdlhj�\��E�g�cg_� ijh]jZfm\Zggy� \bdhjbklh\m}lvky� ^ey� \bj�r_ggy� d�evd�kgbo� aZ\^Zgv lZdbo�� yd��\bjh[gbq_� ieZgm\Zggy�� ^hky]g_ggy� gZcf_grbo� \bljZl� m i�^[hj�� kih`b\Zpvdh]h� dhrbdZ�ijh^mdl�\� lhsh�� Hq_\b^gh�� sh� q�ldh� \bagZq_g�� \bfh]b� ^ey� \bdhjbklZggy� EI� c �grbo�hilbf�aZp�cgbo� fh^_e_c� ^h[j_� i�^oh^ylv� ^ey� hi_jZp�cgh]h� j�\gy� � gZ[Z]Zlh� f_gr_� ^ey�lZdlbqgh]h��Z ^ey�kljZl_]�qgh]h�j�\gy��sh�oZjZdl_jbam}lvky�\bkhdbf�klmi_g_f�g_\bagZq_ghkl���g_�ijbcgylg��ah\k�f�M1K� gZ� hi_jZp�cghfm� j�\g�� Z[h� \ j_]eZf_glh\Zghfm� iZi_jh\hfm� Z[h� \ dhfi
xl_jghfm�\b]ey^��y\ey}�kh[hx�kbkl_fm�h[jh[db�Zjo�\�\��>Zg��^ey�gbo�gZ^oh^ylv�a hi_jZp�cgbo�ljZgaZdp�c��a\�l�\�� ^hdmf_gl�\� M1K� gZ� pvhfm� j�\g�� \bdhjbklh\m}� [_ae�q� kihkh[�\� jhajZomgdm�� ^_yd�� a gbo��fh`mlv�[mlb�dhfi
xl_jbah\Zg���;�evr�klv� M1K� ljZ^bp�cgh� ij_^klZ\eyeb� iZd_lgm� h[jh[dm�� LZdbc� i�^o�^� aZebrZ}lvky�ZdlmZevgbf��ydsh��



x h[ky]b�^Zgbo�\_ebd��x aZklhkh\mxlvky�[Z]Zlh�Zjo�\�\��nZce�\��x _n_dlb\g�klv�h[jh[db�^Zgbo�gZ^lh \bkhdZ�x i_j�h^bqgZ�a\�lg�klv ma]h^`mxlvky�a hi_jZp�cgbfb�\bfh]Zfb��LZdlbqgbc�Z[h k_j_^g�c�j�\_gv�mijZ\e�ggy�hohiex}�gZcrbjr_�dheh�iblZgv�f_g_^`f_glm��F_g_^`_jb�pvh]h j�\gy \�^qm\Zxlv kdeZ^g�klv � g_\bagZq_g�klv��sh \bfZ]Z}�hkh[bklh]h�ZgZe�am�>ey \bj�r_ggy�pbo�aZ\^Zgv �glm�p�y��Z lZdh`�i_jkhgZevg��gZ\bqdb�[m^mlv�gZc[�evr�^hp�evgbfb��Ihlj�[gZ�yd�nhjfZe�ah\ZgZ��lZd�� g_nhjfZe�ah\ZgZ��gnhjfZp�y��sh�^hkblv�keZ[dh�ma]h^`m}lvky��a�aZklhkm\Zggyf�dhfi
xl_jgbo�kbkl_f��ohqZ�dhfi
xl_jgZ�kbkl_fZ�i�^ljbfdb�ijbcgylly�j�r_gv�fh`_�ijbg_klb�\ pvhfm�iblZgg��\_ebdm�dhjbklv��GZ� \�^f�gm� \�^� M1K� hi_jZp�cgh]h� j�\gy� g_fZ}� `h^gh]h� ijh_dlm� M1K� ijb^Zlgh]h� ^ey�lZdlbqgh]h� j�\gy�� Ah\g�rg}� hlhq_ggy� ^m`_� j�aghfZg�lg_�� �kgm}� [_ae�q� af�gx\Zgbo�� g_�i_j_^[Zq_gbo� ih\_^�gdh\bo� c hkh[bklbo� nZdlhj�\�� sh� jh[eylv� lbih\�� j�r_ggy� fZeh�ijbcgylgbfb��Hilbf�aZp�cg��fh^_e�� lZd���yd�EI� m pvhfm�\biZ^dm� � f_gr� dhjbkg��gZ�\�^f�gm�\�^��glm�p��� kZfbo� d_j�\gbd�\�� ohqZ� ^Zg�� fh^_e�� fh`gZ� aZklhkh\m\Zlb� ^ey� i�^]hlh\db� j�agh]h jh^m�h]ey^�\��M rbjhdhfm� jhamf�gg��� lZdlbqgbc�f_g_^`f_gl� kijyfh\Zgbc� gZ� \bagZq_ggy� kljZl_]�qgbo�p�e_c� � \�^kl_`_ggy� \�^ih\�^gbo� hi_jZp�c�� Kbkl_fZ� dhgljhex� jZahf� �a� kbkl_fhx� a\hjhlgh]h�a\
yadm� g_h[o�^gZ ^ey� fhg�lhjbg]m� � gZ� pvhfm� j�\g��� :^f�g�kljZlhjb� } qZklbghx� \klZgh\e_gh��kbkl_fb�dhgljhex��>h�g_��\�^ghkylvky��[x^`_lgbc�lZ�\bjh[gbqbc�dhgljhev��dhgljhev�aZiZk�\�lZ��gr��� >ey� M1K� gZ^lh \Z`eb\h� mgbdZlb� ijyfhe�g�cghkl��� [h� \hgZ� f�klblv� m kh[�� [�evr_ h^gh]h�kihkh[m a\hjhlgh]h�a\
yadm��lhfm��x \bdhjbklh\m}lvky�a\hjhlgbc�a\
yahd�^ey�i_\gh� a\�lghkl���dheb�ihlj�[g��dhjb]m\Zevg��^���i�^�qZk�\by\e_ggy�ihjmr_gv��x Z^Zilb\gbc� a\hjhlgbc� a\
yahd� h[�jmglh\m}� \bijZ\e_ggy� dhjhldhkljhdh\bo� ieZg�\� Z[h[x^`_l�\�� dheb� M1K� \bagZqZ}�� sh� mfh\b�� yd�� af�gbebky� ^ey� fZebo� agZq_gv�� g_� [m^mlv�j_e_\Zglg��^ey�dhj_dp�����x ©djbah\bcª a\hjhlgbc� a\
yahd� kijyfh\Zgbc� gZ� i�^ljbfdm� g_dhgljhevh\Zgbo� ihjmr_gv�ieZg�\��sh�fh`mlv�af�gblb�^h\]hkljhdh\��ieZgb��;�evr�klv� �gnhjfZp���� ydm� \bdhjbklh\mxlv� f_g_^`_jb� k_j_^gvh]h� j�\gy�� gZ^oh^blv� ag_nhjfZevgbo� ^`_j_e� <hgZ� a[bjZ}lvky�� hp�gx}lvky� c ZgZe�am}lvky�f_g_^`_jhf� kZfhkl�cgh��LZdh`�\�g�dhjbklm}lvky�^Zgbfb�nhjfZe�ah\Zgh��M1K��sh�i�^ljbfm}lvky gZ�dhfi
xl_jghfm�j�\g���Fh`gZ�\b^�eblb�lZd��qhlbjb�lbib�nhjfZe�ah\Zgbo�M1K�x dhgljhevgZ� kbkl_fZ��sh� ^Z}� afh]m� ijh\h^blb� fhg�lhjbg]� dhfiZg���� Z lZdh`� kl\hjx\Zlb�a\�lg�klv� aZ� i�^kmfdZfb� �� ^�yevghkl��� < hkgh\ghfm�� ^ZgZ� �gnhjfZp�y� gZ^oh^blv� �a�\gmlj�rg�o� ^`_j_e�� h^gZd� ^_yd�� dexqh\�� ^Zg�� fh`mlv� gZ^oh^blb� � a� ah\g�rgvh]h�k_j_^h\bsZ��gZijbdeZ^��^���dhgdmj_gl�\��p�gb�gZ�kbjh\bgm�� fZl_j�Zeb��gh\_�aZdhgh^Z\kl\h��gh\��l_g^_gp���\ ]Zema��x jhajh[dZ�[Zab�^Zgbo�yd�\gmlj�rgvh���lZd� � ah\g�rgvh�� �gnhjfZp���^hihfZ]Z}�kl\hjblb��lZd�a\Zgm��©iZf
ylvª dhfiZg���x kbkl_fb��sh�\bdhjbklh\mxlvky ih\bgg��\dexqZlb�yd�aZieZgh\Zg���lZd�� �gl_]jh\Zg� qZklbgb�©eZlZggy�^�jhdª��kihemq_gbo�\ h^g�c�[Za��^Zgbo��P_�fh`_�[mlb�\gmlj�rgy�^ey�dhfiZg�� [ZaZ�^Zgbo� qb� dhf_jp�cgZ�� ah\g�rgy�� dhljm� fh`gZ� \bdhjbklZlb�� gZijbdeZ^�� yd� hkgh\m� ^ey�ijh]gham\Zggy�x kbkl_fZ� i�^ljbfdb� mo\Ze_ggy� j�r_ggy� y\ey}� kh[hx� dhfi
xl_jgm� i�^ljbfdm� ^ey� g_q�ldh�kljmdlmjh\Zgh]h� j�r_ggy�� >Zg�� f_lh^b� f�klylv�� fh^_ex\Zggy�� klZlbklbqgbc� ZgZe�a��ijh]gham\Zggy��kl\hj_ggy�fh^_e_c��g\_klbp�cgbo�hp�ghd�lZ��gr_�Hkd�evdb�[�evr�klv� kljZl_]�c� aZ� k\h}x� ijbjh^hx� gh\�� � g_kljmdlmjh\Zg���nhjfZevgh�M1K�\�^�]jZ} h[f_`_gm�jhev�hkh[eb\h�ijb�h[jh[p�� �gnhjfZp����H^gZd�M1K�[m^_� \bdhjbklh\m\Zlbky�^ey� �gnhjfZp��� ijh� ah\g�rg}� k_j_^h\bs_� reyohf� a[bjZggy j�agbo� ^Zgbo� ^ey� \bagZq_ggy�ihl_gp�cgbo�g_[_ai_d�� fh`eb\hkl_c��OZjZdl_jbklbdb�\Z`eb\h��kljZl_]�qgh���gnhjfZp����x \ hkgh\ghfm� ah\g�rgy� �gnhjfZp�y��OhqZ� ^_ydZ� \gmlj�rgy� �gnhjfZp�y� ihlj�[gZ� ihkl�cgh��GZc[�evr� djblbqgbf� � \Z`eb\bf� \\Z`Z}lvky� \b\q_ggy� ah\g�rgvh]h� k_j_^h\bsZ��GZijbdeZ^�� j_amevlZlb� jh[hlb� dhgdmj_gl�\�� �o� ^�c�� _dhghf�qg�� l_g^_gp���� l_ogheh]�qg�� �jbgdh\� af�gb��ihe�lbqg��nZdlhjb�x hj�}glZp�y� gZ� fZc[mlg}�� KljZl_]�qg_� ieZgm\Zggy� ma]h^`m}lvky� �a� k_j_^gvh� � ^h\]h�l_jf�gh\bf�fZc[mlg�f�� lhfm� l_g^_gp���� ijh]ghab c� hp�gdb�`bll}\h� g_h[o�^g��� 1gnhjfZp�y�ijh� fbgme�� j_amevlZlb��sh� ihlj�[g�� ^ey� f_g_^`_j�\ k_j_^gvh]h� j�\gy�� fZ}� ^ey� ^Zgh]haZ\^Zggy ^jm]hjy^gm�agZqbf�klv��Hkgh\g� l_g^_gp���� gZc[�evr� oZjZdl_jg� ^ey� kmqZkgh�� ijZdlbdb� \ h[eZkl�� jhajh[db� �aZklhkm\Zggy 1L�



�� 1L \ieb\Zxlv� gZ� ]Zema�� � dhfiZg�� ih�j�aghfm�� <�^� lbim� \ieb\m� aZe_`Zlv� i�^oh^b� lZ��gkljmf_glb�mijZ\e�ggy�1L��yd��\�^ih\�^Zxlv�l�c Z[h��gr�c dhfiZg����� L_e_dhfmg�dZp���� dhfi
xl_jg_� mklZldm\Zggy � ijh]jZfg_� aZ[_ai_q_ggy� r\b^dh�jha\b\Z}lvky� � kijbylbf_� i_\gbf� af�gZf�� P_�� a h^gh]h� [hdm�� kl\hjx}� ijh[e_fb� ^ey�dhfiZg���� Z a ^jm]h]h�� a
y\ey}lvky [�evr_� fh`eb\hkl_c i�^\bs_ggy� _n_dlb\ghkl�� k\h}��^�yevghkl���� QZk�� g_h[o�^gbc ^ey� mki�rgh]h� gZ\qZggy i_jkhgZem�� h[f_`m}� r\b^d�klv� Z^ZilZp���dhfiZg�c ^h�kmqZkgbo��gnhjfZp�cgbo�l_ogheh]�c��� DhfiZg�� \k_�qZkl�r_�dmimxlv ]hlh\_�ijh]jZfg_�aZ[_ai_q_ggy� � ihkem]b�\ h[eZkl�� 1L��Z g_�kl\hjxxlv��o�kZf���� OhqZ� \k�� _e_f_glb� `bll}\h]h� pbdem� a[_j�]Zxlvky�� gh\�� l_ogheh]��� \bfZ]Zxlv� Z[khexlgh��grbo�i�^oh^�\�^h�mijZ\e�ggy�1L��� :dlmZevgbf� ^ey� _n_dlb\gh]h� \bdhjbklZggy� 1L } mijZ\e�ggy� ^h\]hkljhdh\bf� jha\bldhf�iZjlg_jkvdbo� \�^ghkbg� f�`� \bsbf� d_j�\gbpl\hf� dhfiZg�c�� d_j�\gbdZfb� i�^jha^�e�\� �dhjbklm\ZqZfb�


