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jZkij_^_e_gbc �iehlghklb �\_s_kl\Z �b� l_fi_jZlmju �gZ�hkgh\_�dhfivxl_jgh]h �F> �fh^_ebjh\Zgby �

K<K�� GZ� hkgh\_� \uiheg_gguo � \uqbkebl_evguo � wdki_jbf_glh\ � ihdZaZgZ� ^hklZlhqgh� \ukhdZy�

wnn_dlb\ghklv � lZdh]h� f_lh^Z � jZkihagZ\Zgby� b� _]h� ij_bfms_kl\h � \ � kjZ\g_gbb� k� f_lh^Zfb �

ih^h[gh]h � ZgZebaZ�� j_Zebah\Zggufb � \ � rbjhdh � ba\_klghf � ijh]jZffghf � iZd_l_� 29,72�� <�

qZklghklb�� wlhl� f_lh^ � wnn_dlb\_g� ^ey� bkke_^h\Zgby� ijhp_kkZ� kljmdlmjh �� b� nZahh[jZah\Zgby� gZ�

]jZgbpZo�jZa^_eZ�lZdbo�]_l_jh]_gguo �kbkl_f �dZd�gZgh��b�f_ahyq_cdb�lbiZ �1L#$O�³y^jh �h[hehqdŹ�
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\b^_�mjZ\g_gbc�l_iehijh\h^ghklb �b�^bnnmabhgghc�dbg_lbdb�k�mq_lhf�^bkdj_lgh �dhglbgmZevguo�

ij_^klZ\e_gbc � h� kljmdlmj_� miZdh\db� qZklbp� \ � bkoh^ghc� kf_kb� b� kljmdlmj_� h[jZah\Zgby�

bgl_jf_lZeebq_kdbo� nZa� \ � j_Z]bjmxs_c � kj_^_�� dZd� gZ� wlZi_� mlhqg_gby� fh^_e_c�� lZd� b� gZ�wlZi_�

Ze]hjblfbq_kdhc � b� ijh]jZffghc � j_ZebaZpbb� fh^_ebjh\Zgby � ijhp_kkZ� K<K�� ijh]jZffgZy �

j_ZebaZpby�khhl\_lkl\mxsbo �\uqbkebl_evguo ��'� k_lhqguo�ko_f �k�bkihevah\Zgb_f�iZjZee_evguo�

\uqbke_gbc�� bkke_^h\Zgby� ^bgZfbdb� l_ieh\uo � ihe_c � \hegu � ]hj_gby � \ � ijhp_kk_ � K<�kbgl_aZ��

jZkihagZ\Zgby�__�ehdZevghc�g_mklhcqb\hklb��fZdjh ��b�fbdjhdbg_lbdb �]hj_gby �b�^bgZfbdb�nZah��b�

kljmdlmjhh[jZah\Zgby � Zexfbgb^h\ � gbd_ey� b� lblZgZ�� hij_^_e_gby� mkeh\bc� bo� klZ[bevgh]h�

nhjfbjh\Zgby ��

<lhjZy � aZ^ZqZ�� Mkh\_jr_gkl\h\Zlv � gZ� hkgh\_� Nmjv_�ZgZebaZ� b� 7UDFH�ij_h[jZah\Zgbc �

f_lh^bdm� ZgZebaZ� b� jZkrbnjh\db � \ukhdhkdhjhklguo � l_jfhojhgh]jZff � �dZjl � >OK�� l_ieh\uo �

ihe_c� \hegu � ]hj_gby � K<K� ^ey� khihklZ\e_gby� k� nZah\ufb � ^bZ]jZffZfb � bkke_^m_fuo� kbkl_f ��

hij_^_e_gby� iZjZf_ljh\ � \ukhdhl_fi_jZlmjgh]h � l_iehfZkkhi_j_ghkZ �� nbabdh�obfbq_kdbo�

dhgklZgl�dbg_lbdb�]hj_gby �b�klZlbklbq_kdhc�hp_gdhc�bo�nemdlmZpbc��Z�lZd`_ �^ey�Z\lhfZlbaZpbb �

\b^_hh[jZ[hldb � dZjl � >OK� kha^Zlv� g_h[oh^bfu_ � ijh]jZffgu_ � kj_^kl\Z � k� bkihevah\Zgb_f�

fZkkb\gh �iZjZee_evguo�h[jZ[hlhd �©[hevrbo �^Zgguoª��

Lj_lvy � aZ^ZqZ�� >Zevg_cr__� mlhqg_gb_� fh^_evguo � ij_^klZ\e_gbc � fhjnheh]bb � kiewlh\ � � \ �

hkh[_gghklb� f_lZeebq_kdbo� kiewlh\ � k� gZebqb_f� gZ� bo� i_jbn_jbb � lZd� gZau\Z_fh]h� ©\ZebdZª���

kh\_jr_gkl\h\Zgb_ �f_lh^bdb �hilbfZevgh]h �ijh_dlbjh\Zgby �ihdjulbc �b�ijh]jZffgh]h �iZd_lZ�^ey�

bkke_^h\Zgby� ijhp_kkh\ � nhjfbjh\Zgby � kehbklhc� kljmdlmju � b� ij_^kdZaZgby� nmgdpbhgZevguo�

oZjZdl_jbklbd � ieZaf_gguo � ihjhrdh\uo � ihdjulbc �� bkihevamxsbo� ijb � gZiue_gbb� qZklbpu�

Zexfbgb^h\ �gbd_ey�b�lblZgZ��

Ijb � \uiheg_gbb � �� ]h � b� �� ]h � ijhf_`mlhqguo � wlZih\ � ijh_dlZ � ����������� ]h^u �� [ueb �

^hklb]gmlu �ke_^mxsb_�j_amevlZlu ��

<�jZfdZo �i_j\hc �aZ^Zqb�ijh_dlZ �^hklb]gmlu �ke_^mxsb_�j_amevlZlu��

��� GZ� �� hf � ijhf_`mlhqghf � wlZi_ � ������ ] ��� jZajZ[hlZgZ� b� ij_^eh`_gZ � nbabdh�

fZl_fZlbq_kdZy � �'� fh^_ev � fZdjhdbg_lbdb � K<K� \ � \b^_� mjZ\g_gbc� l_iehijh\h^ghklb � b�

^bnnmabhgghc� dbg_lbdb� k� mq_lhf� ^bkdj_lgh �dhglbgmZevguo� ij_^klZ\e_gbc � h� kljmdlmj_�

ihjhrdh\hc � kf_kb�� jZajZ[hlZgu � Ze]hjblfbq_kdb_ � hkgh\u � ^ey� j_r_gby � hkgh\guo� mjZ\g_gbc�

fZdjhdbg_lbdb � K<K� �^ey� jZkq_lZ� k_f_ckl\Z � l_fi_jZlmjguo � ijhnbe_c � \ � ihke_^h\Zl_evgu_�

fhf_glu � \j_f_gb �� kdhjhklb � ^\b`_gby � njhglZ � ]hj_gby � b� l �^���� Z� lZd`_ � ijh\_^_gZ � qZklv�

bkke_^h\Zgbc� fbdjhdbg_lbdb � K<�kbgl_aZ� Zexfbgb^h\ � gbd_ey� b� lblZgZ� f_lh^hf � fhe_dmeyjgh�

^bgZfbq_kdh]h�fh^_ebjh\Zgby �k�bkihevah\Zgb_f�iZd_lZ�/$0036���

��� GZ� �� hf � ijhf_`mlhqghf � wlZi_ � ������ ] ���� bkihevamy� jZajZ[hlZgguc � gZ� �� hf � wlZi_�

dhfie_dk � Ze]hjblfh\ � qbke_ggh]h� k_lhqgh]h� �'� j_r_gby � mjZ\g_gbc� l_iehijh\h^ghklb � b�

^bnnmabhgghc�dbg_lbdb�k�bkihevah\Zgb_f�k_lhqguo�ko_f �^\mpbdebq_kdh]h�jZks_ie_gby �DjZgdZ�



���
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GbdhekhgZ� k� mq_lhf� ^bkdj_lgh �dhglbgmZevguo� ij_^klZ\e_gbc � h� kljmdlmj_� bkoh^ghc� kf_kb� b�

kljmdlmj_� h[jZah\Zgby� bgl_jf_lZeebq_kdbo� nZa� \ � j_Z]bjmxs_c � kj_^_�� kha^ZgZ� ©i_j\Zy � \_jkby ª�

ijh]jZffgh]h � dhfie_dkZ� gZ� yaud_� K�&��� k� bkihevah\Zgb_f� dhfibeylhjZ � *&&���� Z� lZd`_ � k�

bkihevah\Zgb_f� kbkl_f � iZjZee_evgh]h� ijh]jZffbjh\Zgby � 2SHQ03� b� 03,&+� ������� ih^ �

mijZ\e_gb_f � HK� *18�/LQX[� � ;ueb � \uiheg_gu � l_klh\u_ � \uqbkebl_evgu_� wdki_jbf_glu �� GZ�

ke_^mxs_f � aZdexqbl_evghf� wlZi_� \uiheg_gby � ijh_dlZ � [ueZ� aZieZgbjh\ZgZ� ^hjZ[hldZ � b�

kh\_jr_gkl\h\Zgb_ � kha^Zggh]h� ijh]jZffgh]h � dhfie_dkZ� ijb � ijh\_^_gbb � \uqbkebl_evguo �

wdki_jbf_glh\ � ^ey� lh]h �� qlh[u �h[_ki_qblv �gZb[he__� \ukhdmx�kl_i_gv �Z^_d\Zlgh]h� khhl\_lkl\by �

jZkq_lguo � oZjZdl_jbklbd � K<K� wdki_jbf_glZevguf � ^Zgguf �� K� bkihevah\Zgb_f� ijh]jZffguo �

iZd_lh\ � /$0036� b� 29,72� b� gZ� hkgh\_� ijh^he`_gby � ^hihegbl_evguo � \uqbkebl_evguo �

wdki_jbf_glh\ �ih �bkke_^h\Zgbx�fbdjhdbg_lbdb �K<�kbgl_aZ�Zexfbgb^h\ �lblZgZ�\ �gZghjZaf_jguo �

kehbkluo� kbkl_fZo� \ � jZaebqguo� j_`bfZo � b� k� jZaebqghc� kl_obhf_ljb_c � khklZ\Z� \uy\e_gu �

hkh[_gghklb� fbdjhdbg_lbdb �K<�kbgl_aZ�gZ�gZgh�b� fbdjhmjh\gyo � fZkrlZ[Z � ]_l_jh]_gghklb �b�__�

hlebqby�hl �dbg_lbdb�K<�kbgl_aZ�gZ�fZdjhmjh\g_ � �h[gZjm`_gh � \hagbdgh\_gb_�]_l_jhkljmdlmju �k�

j_adbfb �]jZgbpZfb �\ �ijhp_kk_ �nZahh[jZah\Zgby�Zexfbgb^h\ �lblZgZ���

<�jZfdZo �\lhjhc �aZ^Zqb�ijh_dlZ �^hklb]gmlu �ke_^mxsb_�j_amevlZlu��

��� GZ� �� hf � ijhf_`mlhqghf � wlZi_ � ������ ] ��� jZajZ[hlZgZ� f_lh^bdZ � �Ze]hjblf �� \uqbke_gby�

dZjl � ©̂ bnn_j_gpbZevghc� ojhghkdhibb ª� � >OK�� ijhp_kkZ� K<K�� khhl\_lkl\mxsbo � ]hj_gbx �

[bgZjghc � kf_kb� 1L�$O�k� jZaebqghc� kl_i_gvx � jZa[Z\e_gby� kf_kb� ]hlh\uf � ©jZaf_evq_gguf ª�

ijh^mdlhf � K<�kbgl_aZ� �Zexfbgb^hf � gbd_ey� 1L$O� ±�bg_jlghc � ^h[Z\db ��� DZd� ^ey� fh^_evguo �

�b^_Zebabjh\Zgguo�� lZdbo� dZjl � >OK�� lZd� b� ^ey� dZjl � >OK�� jZkkqblZgguo� gZ� hkgh\_� j_Zevguo�

nbabq_kdbo� wdki_jbf_glh\ � ih � K<�kbgl_am� Zexfbgb^h\ � gbd_ey�� jZkkqblZgu� bo� 7UDFH�h[jZau ��

Djhf_ � lh]h �� jZajZ[hlZgu � b� ijh]jZffgh � j_Zebah\Zgu� ^\Z� \b^Z� ©jZaghklgh]hª� ZgZebaZ�

ihke_^h\Zl_evghklb � 7UDFH�h[jZah\ �� dhlhju_ � \ � \uqbkebl_evguo � wdki_jbf_glZo � iha\hebeb�

hij_^_eblv � ©oZjZdl_jbklbq_kdb_ª� ijbagZdb � �bg\ZjbZglu �� ^ey� g_dhlhjuo � nmgdpbhgZeh\� 7UDFH�

ij_h[jZah\Zgby �\ � \b^_�]bklh]jZffguo �ijbagZdh\ ��DZd�^ey�fh^_evguo ��b^_Zebabjh\Zgguo��� lZd�b�

^ey� j_Zevguo� dZjl � >OK� h[gZjm`_g � wnn_dl� ©kf_s_gby ª� ]bklh]jZffu � ijb � agZq_gbyo� ijhp_glZ �

jZa[Z\e_gby�kf_kb�k\ur_ ������ dh]^Z�ijhp_kk �]hj_gby �K<K�\ �[bgZjguo �kbkl_fZo�1L�$O�i_j_oh^bl �

\ �g_mklhcqb\uc�j_`bf ���

��� GZ� �� hf � ijhf_`mlhqghf � wlZi_ � ������ ] ��� ih �gZ[hjm� dZjl � >OK�� k� jZaj_r_gb_f � g_� om`_�

���
����� ihemq_g�gZ[hj �bah[jZ`_gbc ��7UDFH�ki_dljh\ �� [he__����� ^\b`_gby �njhglZ �]hj_gby �K<K�\ �

i_j_oh^guo � j_`bfZo � hl � g_\hafms_ggh]h� ^h� jZkiZ\r_]hky � gZ� l_ieh\u_ � fbdjhkljmdlmju �� gZ�

hkgh\Zgbb� q_]h� \u^_e_gu � h[eZklb� fZljbpu � 7UDFH�ki_dljZ �� dhlhju_ � gZb[he__� qm\kl\bl_evgu � d�

\hagbdgh\_gbx� l_ieh\hc � g_mklhcqb\hklb�� GZ� wlhc� hkgh\_� knhjfmebjh\Zgu � ^hihegbl_evgu_ �

oZjZdl_jgu_ � ijbagZdb � jZkihagZ\Zgby� djblbq_kdh]h � j_`bfZ � ]hj_gby �� Mkh\_jr_gkl\h\ZgZ �

ijh]jZffZ �7UDFH�ZgZebaZ��

<�jZfdZo �lj_lv_c �aZ^Zqb�ijh_dlZ �^hklb]gmlu �ke_^mxsb_�j_amevlZlu��

��� GZ��� hf �ijhf_`mlhqghf �wlZi_ ������� ] ���mlhqg_gu�fh^_evgu_�ij_^klZ\e_gby �fhjnheh]bb �

kiewlh\ � \ � \b^_� ©k]eZ`_ggh]hª� kiewlZ�� ijhba\_^_gZ � ijh]jZffgZy � j_ZebaZpby� wlhc� fh^_evghc�

fhjnheh]bb � \ � khklZ\_� jZg__� jZajZ[hlZggh]h � Z\lhjZfb � ijh]jZffgh]h � dhfie_dkZ�� ijhba\_^_gu �
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\uqbkebl_evgu_�wdki_jbf_glu � ih �dhfivxl_jghfm � fh^_ebjh\Zgbx � l_jfh[Zjv_jguo � ^\mkehcguo�

ihdjulbc � � i_j\uc � kehc� ±� Zexfbgb^ � gbd_ey� 1L$/�� ^ey� ^\mo� fhjnheh]bc � �pbebg^jbq_kdbc� b�

k]eZ`_gguc � kiewlu �� k� ihke_^mxsbf � kjZ\g_gb_f � j_amevlZlh\� fh^_ebjh\Zgby � f_`^m � kh[hc��

KjZ\g_gb_� ihdZaZeh�� qlh � ij_^eh`_ggZy � fhjnheh]by � k]eZ`_ggh]h� kiewlZ� \ � kjZ\g_gbb� k�

pbebg^jbq_kdhc� fhjnheh]b_c � y\ey_lky� [he__� Z^_d\Zlghc� fh^_evx � �nmgdpbhgZevgu_� k\hckl\Z �

fh^_ebjm_fuo � ihdjulbc � k� bkihevah\Zgb_f� k]eZ`_ggh]h� kiewlZ� emqr_� kh]eZkmxlky� k�

wdki_jbf_glZevgufb � ^Zggufb �� q_f � ijb � bkihevah\Zgbb� h[s_ijbgylhc � pbebg^jbq_kdhc�

fhjnheh]bb � kiewlZ��� Djhf_ � lh]h �� Zijh[bjh\ZgZ � b� ijh]jZffgh � j_Zebah\ZgZ� \ � khklZ\_�

ijh]jZffgh]h � dhfie_dkZ� f_lh^bdZ � fh^_ebjh\Zgby � r_jhoh\Zlhc � ih\_joghklb � ih^eh`db � ijb �

i_kdhkljmcghc � __� h[jZ[hld_ �� >hihegbl_evgh � ij_^eh`_gZ � fh^_evgZy� fhjnheh]by � k]eZ`_ggh]h�

kiewlZ�k�©\Zebdhf ª� gZ�i_jbn_jbb �^ey�f_lZeebq_kdh]h�kiewlZ�\ �dZq_kl\_�[he__�Z^_d\Zlghc�fh^_eb �

ih �kjZ\g_gbx �k�h[s_ijbgylhc �©pbebg^jbq_kdhcª� fh^_evx ��

��� GZ� �� hf � ijhf_`mlhqghf �wlZi_ � ������ ] ��� kha^Zg� ijh]jZffguc � iZd_l �� j_Zebah\Zgguc�gZ�

yaud_� K�&��� k� bkihevah\Zgb_f� djhkkieZlnhjf_gghc � [b[ebhl_db � 47� b� \hafh`ghkl_c � 03,�

bgl_jn_ckZ � ^ey� iZjZee_evguo� \uqbke_gbc�� iha\heyxsbc � khdjZlblv � \j_f_ggu_ � aZljZlu � gZ�

\uqbkebl_evgu_� wdki_jbf_glu � ih � fh^_ebjh\Zgbx � ihdjulbc � b� jZkq_lm� bo� nmgdpbhgZevguo�

oZjZdl_jbklbd �� Kha^Zgb_� ijh]jZffgh]h � iZd_lZ� gZ� yaud_� K�&��� k� bkihevah\Zgb_f�

djhkkieZlnhjf_gghc �[b[ebhl_db �47� j_Zebah\Zgh�ihkj_^kl\hf �©i_j_eh`_gby ª� ijh]jZffgh]h �dh^Z�

ba� kj_^u � 'HOSKL�gZ� yaud� K�K���� Ijh\_^_gu � \uqbkebl_evgu_� wdki_jbf_glu � ih � fh^_ebjh\Zgbx �

ihdjulbc � gZ� hkgh\_� Zexfbgb^h\ � lblZgZ� \ � jZaebqguo� j_`bfZo � gZiue_gby� � ieZaf_ggh_�� >=G� b�

\ukhdhkdhjhklgh_� +92)��� Hij_^_e_gu � hilbfZevgu_ � j_`bfu � gZiue_gby� ihdjulbc � gZ� hkgh\_�

lblZg �Zexfbgb_\uo � bgl_jf_lZeeb^guo � kieZ\h\ � �gZ� hkgh\_� 7L� $O�� 7L$O�b� 7L$O� ��� e_]bjh\Zgguo �

we_f_glZfb ��gZijbf_j ��ba�+I��0R��1E��7D��9��:��&U��=U��

Him[ebdh\Zgh���� klZl_c �\ �gZmqguo�`mjgZeZo��pblbjm_fuo �\ �[ZaZo�6FRSXV�b�:R6 ���� klZlvb ��

±�gZ��� hf �wlZi_�b��� klZl_c �±�gZ��� hf �wlZi_���ieZgbjh\Zehkv�g_�f_g__��� o�klZl_c �gZ��� hf �wlZi_�b��� o�

klZl_c ��� hf �wlZi_���>hihegbl_evgh�him[ebdh\Zgh���� klZl_c ��\ �`mjgZeZo�ba�kibkdZ�<:D ���� klZlvb �±�

gZ� �� hf � wlZi_� b� �� klZlvb � ±� gZ� �� hf � wlZi_��� <� blh]_ � aZ� ^\Z� wlZiZ � ����������� ]h^u �� [ueh �

him[ebdh\Zgh���� jZ[hl � ���� jZ[hlu �±�gZ��� hf �wlZi_�b���� jZ[hlu �gZ��� hf �wlZi_�� ieZgbjh\Zehkv����

jZ[hl �±�gZ��� hf �wlZi_�b���� jZ[hl �±�gZ��� hf �wlZi_���Djhf_ �lh]h ��Z\lhju �mqZkl\h\Zeb��k�^hdeZ^Zfb�\ �

��� b�f_`^mgZjh^guo �gZmqguo�dhgn_j_gpbyo��\ ��� b�f_`^mgZjh^guo �dhgn_j_gpbyo�gZ��� hf �wlZi_�b�

\ ��� b�f_`^mgZjh^guo �dhgn_j_gpbyo�±��� hf �wlZi_��ieZgbjh\Zehkv�gZ�dZ`^hf �wlZi_�mqZkl\h\Zlv�g_�

f_g__�� q_f � \ � �� o� dhgn_j_gpbyo�� l �_�� kmffZjgh � aZ� ^\Z� wlZiZ� ieZgbjh\Zehkv� g_� f_g__�� q_f � \ � �� b�

dhgn_j_gpbyo���

IeZg �jZ[hl �gZ��� c�aZdexqbl_evguc �wlZi ������� ]h^ ��j_ZebaZpbb�Ijh_dlZ ��

<� khhl\_lkl\bb � k� i_j\hgZqZevgh� ihklZ\e_ggufb � aZ^ZqZfb� b� ^hklb]gmlufb � j_amevlZlZfb�

ijh_dlZ � gZ� i_j\uo � �� o� ijhf_`mlhqguo � wlZiZo�� p_evx� ke_^mxs_]h� aZ\_jrZxs_]h � wlZiZ�

bkke_^h\Zgby� y\ey_lky� kh\_jr_gkl\h\Zgb_ � fZl_fZlbq_kdbo � f_lh^h\ � b� jZajZ[hlZgguo �

ijh]jZffguo �kj_^kl\ � ^ey� fh^_ebjh\Zgby �K<�kbgl_aZ�Zexfbgb^h\ �gbd_ey�b� lblZgZ�b�djbl_jb_\ �

hij_^_e_gby� j_`bfh\ � ehdZevgh� g_mklhcqb\h]h� fbdjh]_l_jh]_ggh]h � ]hj_gby � � \dexqZy� b� 7UDFH�

ZgZeba� dZjl � >OK��� Z� lZd`_ � ^Zevg_cr__� kh\_jr_gkl\h\Zgb_ � ijh]jZffgh]h � iZd_lZ� ^ey�
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nbgZgkh\uo�b�\j_f_gguo �aZljZl ��Ihwlhfm �\ �^Zgghc�h[eZklb�bkke_^h\Zgbc�agZqbl_evguc�bgl_j_k �

b� \Z`gmx � jhev � b]jZxl � l_hj_lbq_kdb_� f_`^bkpbiebgZjgu_ � bkke_^h\Zgby� k� bkihevah\Zgb_f�

f_lh^h\ � nbabdh�fZl_fZlbq_kdh]h � b� dhfivxl_jgh]h � fh^_ebjh\Zgby �� b� dhebq_kl\h� k\yaZgguo� k�

gbfb �gZmqguo�im[ebdZpbc�ihklhyggh �\hajZklZ_l ��

Kj_^b � g_fgh]hqbke_gguo� im[ebdZpbc�� ihk\ys_gguo � dhfivxl_jghfm � fh^_ebjh\Zgbx �

ijhp_kkZ� K<K� \ � lj_of_jghc � ihklZgh\d_ �� fh`gh � \u^_eblv � jZ[hlu � B\e_\hc � L�I �� k� F_j`Zgh\uf �

: �=�� >���@�� \ � dhlhjuo � bkke_^m_lky� l\_j^hieZf_ggh_ � g_klZpbhgZjgh_� ]hj_gb_� h^ghjh^gh]h �

pbebg^jbq_kdh]h� h[jZapZ� \ � lj_of_jghc � ihklZgh\d_ � �k� pbebg^jbq_kdhc� b� iehkdhc� kbff_ljb_c ���

:\lhjZfb �ihdZaZgh�fgh]hh[jZab_ �kibgh\uo �lj_of_jguo �j_`bfh\ �]hj_gby ��dZd�\ �Z^bZ[Zlbq_kdbo��

lZd�b�\ �g_Z^bZ[Zlbq_kdbo�mkeh\byo��deZkkbnbpbjh\Zgu�b�gZc^_gu�]jZgbpu �j_`bfh\ ��AZ�jZfdZfb �

bkke_^h\Zgbc� hklZehkv� \ebygb_� nZah\uo� i_j_oh^h\ � gZ� kibgh\u_ � j_`bfu � ]hj_gby �� Lj_of_jgh_ �

fh^_ebjh\Zgb_ � l\_j^hieZf_ggh]h � ]hj_gby � \ � l_jfbq_kdb � b� obfbq_kdb� g_h^ghjh^guo� kj_^Zo�

�LOGK�� l_fb � `_ � Z\lhjZfb � jZkkfhlj_gh � \ � jZ[hlZo � >���� ��@�� <� Zki_dl_� lj_of_jghc � ihklZgh\db �

aZ^Zqb� fh^_ebjh\Zgby �aZkem`b\Z_l� \gbfZgby � jZ[hlZ �>��@��ihk\ys_ggZy � l_hj_lbq_kdbf �Zki_dlZf �

f_`nZagh]h � \aZbfh^_ckl\by � \ � kf_kb � j_Z]bjmxsbo � f_lZeebq_kdbo� ihjhrdh\ �� <� wlhc� jZ[hl_ �

obfbq_kdb_� j_Zdpbb� b� nZah\u_� i_j_oh^u � jZkkfZljb\Zxlky � gZ� mjh\g_� f_ahyq_cdb�
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fgh]hdhfihg_glghc � ]_l_jh]_gghc � kj_^u �� ij_^klZ\e_gu � ZgZeblbq_kdb_� j_r_gby � khijy`_gguo �

l_ieh^bnnmabhgguo� aZ^Zq� gZ� h^bghqguo� qZklbpZo� b� \ � f_ahyq_cd_�� <� ^\mf_jghc � ihklZgh\d_ �

fh^_ebjh\Zgb_ � ]hj_gby � pbebg^jbq_kdh]h� h[jZapZ� f_lZeehl_jfblgh]h � khklZ\Z�� [jhgbjh\Zggh]h �

pbebg^jbq_kdhc� h[hehqdhc� ba� fZl_jbZeZ � k� l_iehbaheypbhggufb � k\hckl\Zfb �� \uiheg_gh � \ � >����

��@�� LZd`_� aZkem`b\Zxl� \gbfZgby � ih^oh^u � fh^_ebjh\Zgby � \ � ^\mf_jghc � b� h^ghf_jghc �

ihklZgh\dZo� aZ^Zq� ih � g_klZpbhgZjghfm� ]hj_gbx � ihjhrdh\hc � kf_kb� k� mq_lhf� nZah\uo� b�

fZdjhkljmdlmjguo � ij_\jZs_gbc � dhg^_gkbjh\Zggh]h� \_s_kl\Z � \ � ]_l_jh]_gguo � kj_^Zo��

jZkkfhlj_gguo � \ � jZ[hlZo � <�D�� Kfheydh\Z� b� <�=�� Ijhdhnv_\Z �� <� wlbo� jZ[hlZo � bkke_^h\Zgh�

g_klZpbhgZjgh_� ]hj_gb_� [_a]Zah\uo�kbkl_f �� g_klZpbhgZjgh_�nbevljZpbhggh_� ]hj_gb_� ihjbklh]h �

kehy� \ � ]Za_� k� bg_jlguf � dhfihg_glhf �� j_`bfu � ]hj_gby � l_jfbq_kdb � b� obfbq_kdb� g_h^ghjh^guo�

kbkl_f �>�����@�� Fh^_ebjh\Zgb_ �K<K� \ �h^ghf_jghc � ihklZgh\d_ �aZ^Zqb�k�bkihevah\Zgb_f� fh^_eb �

©f_ahyq_cdbª� kf_kb�lZd`_ �jZkkfZljb\Z_lky �b�\ �jZ[hlZo �>������@��

G_kfhljy � gZ� kms_kl\_gguc � ijh]j_kk � \ � l_hj_lbq_kdbo� bkke_^h\Zgbyo� k� bkihevah\Zgb_f�

f_lh^h\ �nbabdh�fZl_fZlbq_kdh]h �b�dhfivxl_jgh]h � fh^_ebjh\Zgby � ijhp_kkZ�K<K�� l_f �g_�f_g__��

ijZdlbq_kdb �\h �\k_o�im[ebdZpbyo�lZdh]h�gZijZ\e_gby �� \ �l �q��b�\ �\ur_ �mihfygmluo �im[ebdZpbyo��

fgh]hdhfihg_glgZy � ]_l_jh]_ggZy� kj_^Z�� \ � dhlhjhc � fh^_ebjm_lky� b� k� ihfhsvx � qbke_gguo�

k_lhqguo� ko_f � jZkkqblu\Z_lky � ijhp_kk � K<K�� hij_^_ey_lky � dZd� kiehrgZy � �dhglbgmZevgZy��

fgh]hnZagZy�kj_^Z��L�_���g_�mqblu\Z_lky�\ � j_Zevghklb�^bkdj_lguc �oZjZdl_j � ihjbklhklb �kf_k_c�b�

^bkdj_lghklv � ©fbdjhhqZ]h\ � ]hj_gby ª�� dhlhju_ � ih^l\_j`^Zxlky � j_amevlZlZfb� l_ieh\babhgghc �

j_]bkljZpbb � l_ieh\hc � \hegu � ]hj_gby � k� \ukhdbf � ijhkljZgkl\_ggh �\j_f_gguf � jZaj_r_gb_f �� <�

wlhc�k\yab�g_h[oh^bfh �hlf_lblv � im[ebdZpbx�wdki_jbf_glZevgh]h � ieZgZ�>��@��Z�\ � l_hj_lbq_kdhf �

Zki_dl_�g_h[oh^bfh �h[jZlblv �\gbfZgb_ �gZ�jZ[hlu �I �F ��Djbr_gbdZ �>��@��\ �dhlhjuo � ij_^ijbgylZ �

ihiuldZ � jZajZ[hldb � qbke_gguo� f_lh^h\ � fh^_ebjh\Zgby � ]_l_jh]_gghc � kbkl_fu � k� mq_lhf�

^bkdj_lghklb � gZqZevghc� kljmdlmju � ^bki_jkghc � kf_kb�� dhlhjh_ � ijhy\ey_lky � \ � jZaju\ghklb �

dhwnnbpb_glh\�mjZ\g_gbc�fh^_eb �]hj_gby �b��dZd�ke_^kl\b_��wlh�hljZ`Z_lky �\ �gZjmr_gbb�k\hckl\ �

]eZ^dhklb� njhglZ � l_ieh\hc � \hegu � ]hj_gby �� qlh � ih^l\_j`^Z_lky � \ � wdki_jbf_glZo �� Djhf_ � lh]h �� \ �

dZq_kl\_� i_jki_dlb\gh]h � ih^oh^Z�bkke_^h\Zgby� fbdjhdbg_lbdb � ]hj_gby � \ � fgh]hkehcguo � lhgdbo�

ie_gdZo�]_l_jh]_gguo �kbkl_f �gZ�gZghmjh\g_�k�bkihevah\Zgb_f�f_lh^Z �©fhe_dmeyjghc�^bgZfbdbª�

�dZd� f_lh^Z � �'� fh^_ebjh\Zgby � k� mq_lhf� ^bkdj_lguo � fh^_e_c�� fh`gh � h[jZlblv � \gbfZgb_ � gZ�

jZ[hlu �>�����@��

Ihwlhfm � bamq_gb_� aZdhghf_jghkl_c� ]hj_gby � g_h^ghjh^guo� fgh]hnZaguo � ]_l_jh]_gguo �

kbkl_f � \ � ^\mf_jghc � b� lj_of_jghc � fZl_fZlbq_kdhc � ihklZgh\dZo� k� mq_lhf� ^bkdj_lgh �

dhglbgmZevgh]h� ih^oh^Z�fh`_l � ij_^klZ\eylv �bgl_j_k ��dZd�^ey�nmg^Zf_glZevghc�l_hjbb �]hj_gby ��

lZd� b� ^ey� ijZdlbq_kdbo � gm`^�� \ � k\yab� k� j_adh� \hajZklZxsbf � ijhba\h^kl\hf � dhfihabpbhgguo �

fZl_jbZeh\ �� Ijbq_f �� \hijhk � kha^Zgby� wnn_dlb\guo� gZmdh_fdbo� l_ogheh]bc� ihemq_gby� wlbo�

fZl_jbZeh\ � g_� fh`_l � [ulv � j_r_g � [_a� ^Zevg_cr_]h� jZa\blby � l_hjbb � K<K� �� ijhp_kkh\ ��

kh\_jr_gkl\h\Zgby � fZl_fZlbq_kdbo � fh^_e_c� ]hj_gby � [_a]Zah\uo� b� fZeh]Zah\uo� kbkl_f ��

qbke_ggh]h�b�ZgZeblbq_kdh]h�bo�bkke_^h\Zgby��

<� h[eZklb� dhfivxl_jgh]h � fh^_ebjh\Zgby � kljmdlmju � b� ij_^kdZaZgby� k\hckl\ � ihjhrdh\uo �

ihdjulbc ��ihemqZ_fuo�f_lh^Zfb �]Zahl_jfbq_kdh]h �gZiue_gby�� \ �l �q��b�ieZaf_gguf �gZiue_gb_f ���
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im[ebdZpbb� g_fgh]hqbke_ggu�� Z� [hevrbgkl\h � im[ebdZpbc� [ueh � ihk\ys_gh � b� ^h� kbo� ihj � g_�

hkeZ[e_g�bgl_j_k �d� fh^_ebjh\Zgbx �hl^_evguo�kiewlh\ �±�aZl\_j^_\rbo � \ � j_amevlZl_� khm^Zj_gby�

dZi_ev� jZkieZ\Z � qZklbp� ihjhrdZ � k� gZiuey_fhc � ih\_joghklvx � �\ � hkgh\ghf � k� ]eZ^dhc�

]hjbahglZevghc� iehkdhc� ih^eh`dhc ��� D� fh^_ebjh\Zgbx � nhjfbjh\Zgby � kiewlh\ � ijbf_gy_lky �

ih^oh^ �� hkgh\Zgguc� gZ� lj_of_jguo � g_klZpbhgZjguo� mjZ\g_gbyo� GZ\v_�KlhdkZ�� ^hiheg_gguo�

mjZ\g_gbyfb� l_iehfZkkhi_j_ghkZ � b� nZah\uo� ij_\jZs_gbc �� Z� lZd`_ � fgh]h � ^jm]bo� mijhs_gguo �

f_lh^h\ � fh^_ebjh\Zgby �� LZd`_� ^ey� fh^_ebjh\Zgby � nhjfbjh\Zgby � kiewlh\ � fgh]bfb � Z\lhjZfb �

bkihevamxlky� rbjhdh � ba\_klgu_� klZg^Zjlgu_ � iZd_lu �� gZijbf_j �� iZd_lu � &)'� )/8(17� � \ � _]h�

khklZ\_� f_lh^ � FDW��� )/2:��'�� '<1$� b� $%$486�� Ih � fh^_ebjh\Zgbx � ihdjulbc � fh`gh �

hlf_lblv �gZb[he__�\Z`gu_ �jZ[hlu �>�����@� b�jZ[hlu �Z\lhjh\ �ijh_dlZ ��ijb\_^_ggu_ �\ �ih^jZa^_e_���

^Zggh]h� hlq_lZ�� HlijZ\ghc � lhqdhc� jZa\blby � ^Zggh]h� gZijZ\e_gby � fh`gh � kqblZlv� im[ebdZpbx�

>��@��ihk\ys_ggmx � fh^_ebjh\Zgbx � kehbklhc� kljmdlmju � ihdjulbc � k� bkihevah\Zgb_f� f_lh^Z �

Fhgl_ �DZjeh�� Kmlv� f_lh^Z � aZdexqZ_lky� \ � ]_g_jZpbb� kemqZcguo� agZq_gbc� ih � hij_^_e_gguf �

aZdhgZf�jZkij_^_e_gbc �©dexq_\uo �nbabq_kdbo�iZjZf_ljh\ ��DNI �ª� qZklbp�b�ih^eh`db �� lZdbo�dZd�

l_fi_jZlmjZ �� kdhjhklv �� ^bZf_lj � b� dhhj^bgZlu � qZklbp��� oZjZdl_jbamxsbo� dZieb� jZkieZ\Z � i_j_^ �

khm^Zj_gb_f� k� hkgh\hc� � ij_]jZ^hc ��� \ � j_amevlZl_� jZkl_dZgby� b� aZl\_j^_\Zgby � dhlhjuo � gZ�

ih\_joghklb �hkgh\u �nhjfbjmxlky �kiewlu ��Kiewlu � ihke_^h\Zl_evgh�mdeZ^u\Zxlky�^jm] �gZ�^jm]Z�

�VSODW�E\�VSODW���h[jZamy�kehb�ihdjulby ��Ijbq_f �;� b�<� dhhj^bgZlu �p_gljh\ �kiewlh\ ��meh`_gguo�gZ�

gZiuey_fmx � ih\_joghklv �� ]_g_jbjmxlky � ijh]jZffguf � ^Zlqbdhf � ©ik_\^hkemqZcguo� qbk_eª� ih �

jZ\ghf_jghfm �aZdhgm��Z�=�dhhj^bgZlu �kiewlh\ �khhl\_lkl\mxl �=�dhhj^bgZlZf � lhq_d�khm^Zj_gby�k�

gZiuey_fhc � ih\_joghklvx �� >ey� ihemq_gby� ^hklh\_jguo � dhebq_kl\_gguo� hp_ghd��

oZjZdl_jbamxsbo� k\hckl\Z � ihdjulby �� \ � ijhp_kk_ � fh^_ebjh\Zgby � _]h� kehbklhc� kljmdlmju �

g_h[oh^bfh � mqblu\Zlv � ^hklZlhqgh� [hevrh_ � dhebq_kl\h� keh_\� � ihjy^dZ � khlgb� b� [he__���

IjZdlbq_kdb �\h �\k_o�wlbo�im[ebdZpbyo�jZkkfZljb\Z_lky �fh^_ev �fhjnheh]bb �kiewlh\ �\ �\b^_�^bkdZ�

�pbebg^jZ� fZehc� \ukhlu ��� qlh � y\ey_lky� kms_kl\_gguf � g_^hklZldhf � wlbo� fh^_e_c�� lZd� dZd�

kljmdlmjZ� fbdjhihjbklhklb �� h[jZam_fhc� \ � j_amevlZl_� mdeZ^db� kiewlZ� gZ� ^jm]b_� kiewlu ��

kms_kl\_ggh�bkdZ`Z_lky�� Ihwlhfm � ijb � jZkq_l_�h[s_c � ihjbklhklb ��Z� lZd`_ �hldjulhc �b�aZdjulhc �

ihjbklhklb � ihdjulbc �� qZs_� \k_]h � ihemqZxlky� hq_gv� ]jm[u_ � hp_gdb�� LZd`_� g_� \h � \k_o� jZ[hlZo �

ijZ\bevgh � mqblu\Zxlky � l_dmsb_� khklhygby� j_ev_nZ� � lhiheh]bb �� gZiuey_fhc � ih\_joghklb � \ �

ijhp_kk_ �mdeZ^db�gZ�g__�kiewlh\ ��

G_h[oh^bfh � \u^_eblv � jZ[hlu �>���� ���� ���� ��@�� \ � dhlhjuo � \k_� lZdb� \ � hij_^_e_gghc �kl_i_gb �

^hklh\_jghklb � mqblu\Zxlky � hkh[_gghklb� j_ev_nZ� gZiuey_fhc � ih\_joghklb �� Wlb� b� g_dhlhju_ �

^jm]b_� Z\lhju � mqblu\Zxl � jZaebqgu_� wnn_dlu� b� kp_gZjbb� jZkl_dZgby�� aZl\_j^_\Zgby ��

k\hjZqb\Zgby� `b^dhklb � b� l �^�� Ijb � wlhf � bkihevamxlky� jZaebqgu_� hp_ghqgu_� f_lh^bdb � ih �

hlghr_gbx �d�jZaf_jZf �b�nhjf_ �kiewlh\ ��H^gZdh�\ �[hevrbgkl\_ �kemqZ_\�g_\_jgh �b�g_h[hkgh\Zggh�

hij_^_ey_lky �m]he�b� ljZ_dlhjby �aZl_dZgby� `b^dhklb � jZkieZ\Z �qZklbp� \ �m]em[e_gby� r_jhoh\Zlhc �

gZiuey_fhc � ih\_joghklb �� qlh � lZd`_ � bkdZ`Z_l� kljmdlmjm� ihdjulbc � b� bo� nmgdpbhgZevgu_�

�wdkiemZlZpbhggu_�� oZjZdl_jbklbdb �� <� jZ[hlZo � Z\lhjh\ � ijh_dlZ � [hevrbgkl\h � mdZaZgguo�

g_^hklZldh\ � \ � bkihevam_fuo� fh^_eyo� mkljZg_gu�� h^gZdh� lj_[mxlky � ^Zevg_cr__�
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kh\_jr_gkl\h\Zgb_ � fh^_evguo � ij_^klZ\e_gbc � b� ijh]jZffguo � kj_^kl\ � ih � fh^_ebjh\Zgbx �

]Zahl_jfbq_kdbo�ihjhrdh\uo �ihdjulbc ��

����� L_hj_lbdh �f_lh^heh]bq_kdb_ �ih^oh^u �b�f_lh^u �bkke_^h\Zgby�^ey�j_r_gby �aZ^Zq�

ijh_dlZ �

J_ZebaZpby� ijh_dlZ � ijb � j_r_gbb � i_j\hc � aZ^Zqb� ih � mlhqg_gbx� fZl_fZlbq_kdhc � �'� fh^_eb �

ijhp_kkZ�K<K�\ �\b^_�mjZ\g_gbc�l_iehijh\h^ghklb �b�^bnnmabhgghc�dbg_lbdb�k�mq_lhf�^bkdj_lgh �

dhglbgmZevguo� ij_^klZ\e_gbc � h� kljmdlmj_� miZdh\db� qZklbp� \ � bkoh^ghc� kf_kb� b� kljmdlmj_�

h[jZah\Zgby� bgl_jf_lZeebq_kdbo� nZa� \ � j_Z]bjmxs_c � kj_^_� b� __� ijh]jZffghc � j_ZebaZpbb�

[Zabjm_lky�gZ�ijbf_g_gbb �ke_^mxsbo�ih^oh^h\ �b�f_lh^h\ ���

��� KlhoZklbq_kdZy� ]_g_jZpby� ^bkdj_lghc � kljmdlmju � miZdh\db� qZklbp� \ � bkoh^ghc� kf_kb� k�

mq_lhf� aZ^Zgguo� fZkkh\uo � kh^_j`Zgbc � dhfihg_glh\ � kf_kb �� klZlbklbq_kdh]h� �ghjfZevgh]h ��

jZkij_^_e_gby � qZklbp� ih � jZaf_jZf � b� jZkij_^_e_gby � dhhj^bgZl � qZklbp� \ � h[t_f_ � kf_kb � �k�

\hafh`ghc � ih^ij_kkh\dhc �� hkms_kl\eyeZkv� kh]eZkgh� f_lh^m� fhe_dmeyjghc� ^bgZfbdb� �_]h�

jZagh\b^ghklb � ±�f_lh^m� ©djmiguo � qZklbpª��� gZijbf_j �� k� ihfhsvx � iZd_lh\ � '\QDPR�� /DPPSV�b�

ijh]jZffu ��jZajZ[hlZgghc �Z\lhjZfb �ijh_dlZ ��

��� GZ�hkgh\_�k]_g_jbjh\Zgghc �^bkdj_lghc �kljmdlmju �miZdh\db�qZklbp�kf_kb�hij_^_ey_lky �__�

ihjbklhklv � b� kj_^gbc � jZ^bmk� j_ZdpbhgghZdlb\guo� ©f_ahyq__dª� kf_kb� � fbdjhh[t_fh\ � hqZ]h\�

]hj_gby ��� \ � p_glj_ � dhlhjhc � gZoh^blky� qZklbpZ� [hevr_]h � jZ^bmkZ� �mkeh\gh� ]h\hjy �� j_Z]_gl � �� ]h�

khjlZ �� gZijbf_j �� gbd_ev�� k� ba\_klgufb � dhhj^bgZlZfb � b� \hdjm] � __� jZkiheh`_gu � qZklbpu� �� ]h�

khjlZ � �gZijbf_j �� Zexfbgbc ��� AZl_f � ih � hij_^_e_gguf � Ze]hjblfZf � hkms_kl\ey_lky� jZa[b_gb_�

h[t_fZ � kf_kb� gZ� j_ZdpbhgghZdlb\gu_� f_ahyq_cdb� b� ©iZkkb\gu_ ª� f_ahyq_cdb� �f_ahyq_cdb� k�

qZklbpZfb� h^gh]h� khjlZ ��� Z� bgnhjfZpby � h� jZa[b_gbb� h[t_fZ � kf_kb� gZ� Zdlb\gu_ � b� iZkkb\gu_ �

f_ahyq_cdb�khojZgy_lky�\ �\b^_ �ki_pbZevguo�kljmdlmj �^Zgguo��aZibk_c��^ey�ih^]hlh\db �jZkq_lghc�

�'� h[eZklb�mjZ\g_gbc�l_iehijh\h^ghklb �b�^bnnmabhgghc�dbg_lbdb���

��� <� ki_pbZevguo� kljmdlmjZo� ^Zgguo� �\ � aZibkyo�� jZkq_lghc� h[eZklb� mjZ\g_gbc� ijhp_kkZ�

K<K� ^ey� ©maeh\uo� lhq_dª� �'� k_ldb� jZa[b_gby� jZkq_lghc� h[eZklb� khojZgyxlky � gZ[hju �

kijZ\hqguo �^Zgguo�ih �l_iehnbabq_kdbf �iZjZf_ljZf �� l_iehijh\h^ghklv ��l_ieh_fdhklv ��iehlghklv �

b�^j ��� b�dbg_lbq_kdbf�iZjZf_ljZf �obfbq_kdh]h�j_Z]bjh\Zgby �� l_ieh\u_ �wnn_dlu��^bnnmabhggu_�

dhgklZglu ��wg_j]bb�Zdlb\Zpbb�b�l �i ���� \oh^ysbf �\ �mjZ\g_gby�l_iehijh\h^ghklb �b�^bnnmabb���

��� JZaebqguc� oZjZdl_j � ijhl_dZgby � ijhp_kkh\ � l_iehijh\h^ghklb � b� ^bnnmabb� \ �

j_ZdpbhgghZdlb\guo�b�iZkkb\guo �yq_cdZo�fh^_ebjm_lky�k�mq_lhf�ba\_klgh]h�©f_lh^Z �nbdlb\guo �

h[eZkl_c� �FNH �ª� >��@��mqblu\Zxs_]h � ©jZaju\ghklv ª� �� ]h� jh^Z� dhwnnbpb_glh\� \ � k_lhqguo� �'�

ko_fZo� b� mkeh\by� ©khijy`_gby � gZ� ]jZgbpZo� dhglZdlZ� f_`^m � qZklbpZfb� �b� f_`^m � qZklbphc� b�

ihjhc �ª�� baeh`_ggu_�\ �dgb]_��KZfZjkdbc �: �: ���<Z[bs_\bq �I �G��<uqbkebl_evgZy�l_iehi_j_^ZqZ ��±�

F ���?^blhjbZe �MJKK��������±����� k��

J_r_gb_� \lhjhc �aZ^Zqb� ijh_dlZ � ih �kh\_jr_gkl\h\Zgbx �gZ�hkgh\_�Nmjv_�ZgZebaZ�b�7UDFH�

ij_h[jZah\Zgbc � f_lh^bdb � ZgZebaZ� b� jZkrbnjh\db � \ukhdhkdhjhklguo � l_jfhojhgh]jZff � �dZjl �

>OK�� l_ieh\uo � ihe_c � \hegu � ]hj_gby � K<K�� j_]bkljbjm_fuo � wdki_jbf_glZevgufb � f_lh^Zfb �

^bnn_j_gpbZevghc� ojhghkdhibb � k� ihfhsvx � fbdjhibjhf_ljbq_kdh]h � dhfie_dkZ� �hkgh\ghc�
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jZajZ[hlqbd � dhfie_dkZ� ±� mqZklgbd� ijh_dlZ � ^�l �g��� ijhn_kkhj � I �X �� =mey_\��� [Zabjm_lky� gZ�

ijbf_g_gbb �ke_^mxsbo�ih^oh^h\ �b�f_lh^h\ ��

��� F_lh^u � \ukhdhkdhjhklghc � l_ieh\babhgghc � ojhghkdhibb � gZghk_dmg^gh]h� jZaj_r_gby �

\hegu � ]hj_gby � K<K� bkihevamxl� kljbd �dZf_ju � gZ� hkgh\_�� nhlhwe_dljhggh]h� mfgh`bl_ey � gZ�

fbdjhdZgZevguo� ieZklbgZo�� we_dljhggh�hilbq_kdh]h � aZl\hjZ � k� [ukljh^_ckl\b_f � ��� gk��

nhlh^bh^guo � fZljbp � [hevrh]h � jZaj_r_gby � k� ©]eh[Zevguf � aZl\hjhf ª� b� iZjZee_evguf �

kqblu\Zgb_f �\b^_hkb]gZeZ�\ �j_`bf_ �ijh]jZffgh �mijZ\ey_fhc �fmevlbwdkihabpbb���

��� :gZeba�b� jZkrbnjh\dZ �\ukhdhkdhjhklguo �l_jfhojhgh]jZff ��dZjl �>OK�� l_ieh\uo �ihe_c �

\hegu �]hj_gby �K<K��^\mf_jguo �h[jZah\ �±�bah[jZ`_gbc �� [Zabjm_lky�gZ�bkihevah\Zgbb�©[ukljh]h �

ij_h[jZah\Zgby � Nmjv_� � ;IN �ª� b� 7UDFH�ij_h[jZah\Zgby �� j_amevlZlZfb� dhlhjuo � y\eyxlky � lZd`_ �

^\mf_jgu_ �h[jZau �\ �nZah\hc�iehkdhklb ��gZ�hkgh\_�dhlhjuo �kljhblky �^hklZlhqgh�bgnhjfZlb\guc �

]bklh]jZffguc � ijbagZd � jZkij_^_e_gby � yjdhkl_c �� MklZgh\e_gZ� ijyfZy � dhjj_eypby � f_`^m �

baf_g_gb_f � kl_i_gb � jZa[Z\e_gby� kf_kb� j_Z]_glh\ � bg_jlhf � � i_j_oh^hf � j_Zdpbb� K<K� \ �

djblbq_kdbc� j_`bf �� b� iZjZf_ljZfb � ]bklh]jZffgh]h � ijbagZdZ��gZijbf_j ��Zfieblm^Z ��k^\b] � ibdZ�

]bklh]jZffu �b�©ihemrbjbgZ ��^bki_jkbhgguc �ijbagZd �]bklh]jZffu �ª���

��� >ey�h[jZ[hldb � ^hklZlhqgh� [hevrbo �h[t_fh\ � \b^_h^Zgguo� �\ �h[s_f �h[t_f_ � ihjy^dZ �klZ�

]b]Z[Zcl �� b� Z\lhfZlbaZpbb � ijhp_kkZ� \b^_hh[jZ[hldb � dZjl � >OK� ijbf_gyxlky � jZajZ[hlZggu_ �

Z\lhjZfb �ijh_dlZ �ijh]jZffgu_ �kj_^kl\Z �k�\ukhdbf �dhwnnbpb_glhf�k`Zlby �©[hevrbo �^Zgguoª� ^h�

����� jZa�aZ�kq_l�ijbf_g_gby �f_`dZ^jh\hc �h[jZ[hldb �\b^_hkb]gZeZ�l_e_\babhgghc�kljbd �dZf_ju ���

J_r_gb_� lj_lv_c � aZ^Zqb� ijh_dlZ � ih � mlhqg_gbx� fh^_evguo � ij_^klZ\e_gbc � fhjnheh]bb �

kiewlh\ � � \ � hkh[_gghklb� f_lZeebq_kdbo� kiewlh\ � k� gZebqb_f� gZ� bo� i_jbn_jbb � lZd� gZau\Z_fh]h�

©\ZebdZª��� kh\_jr_gkl\h\Zgbx � f_lh^bdb � ijh_dlbjh\Zgby � � fh^_ebjh\Zgby �� ihdjulbc � b�

ijh]jZffgh]h � iZd_lZ� ^ey� bkke_^h\Zgby� ijhp_kkh\ � nhjfbjh\Zgby � kehbklhc� kljmdlmju � b�

ij_^kdZaZgby�nmgdpbhgZevguo�oZjZdl_jbklbd � [Zabjm_lky�gZ� ijbf_g_gbb �ke_^mxsbo� ih^oh^h\ �b�

f_lh^h\ ���

��� Ijhp_kk � bfblZpbhggh]h � fZl_fZlbq_kdh]h � fh^_ebjh\Zgby � ihke_^h\Zl_evghc�

klhoZklbq_kdhc� mdeZ^db� kiewlh\ � �VSODW� E\� VSODW��k� h[jZah\Zgb_f � kehbklhc� kljmdlmju � ihdjulby �

hibjZ_lky �gZ�ba\_klguc �f_lh^ �Fhgl_ �DZjeh��<�Ze]hjblfZo �b� ijh]jZffghc � j_ZebaZpbb�f_lh^bdb �

fh^_ebjh\Zgby � Z\lhju � ijh_dlZ � \ � hlebqb_� hl � fgh]bo � ^jm]bo� Z\lhjh\ � ijb � hij_^_e_gbb � j_ev_nZ�

gb`g_c �ih\_joghklb �kiewlZ�bkihevamxl�kieZcg�ZiijhdkbfZpbx �©khklZ\gufb � jZpbhgZevgufb �%�

kieZcgh\ufb � ih\_joghklyfb ª� k� mq_lhf� ihklhyggh � baf_gyxs_]hky � j_ev_nZ� gZiuey_fhc �

ih\_joghklb ���

��� Hp_gdb� hkgh\guo� iZjZf_ljh\ � kiewlh\ � �bo� lhesbgZ � b� ^bZf_lj �� hibjZxlky � gZ�

wdki_jbf_glZevgh � Zijh[bjh\Zggu_ � fh^_evgu_� l_hj_lbq_kdb_� j_r_gby �� ihemq_ggu_� Z\lhjZfb �

ijh_dlZ ���

��� Ijhp_kk � nhjfbjh\Zgby � kljmdlmju � ihj � \ � h[t_f_ � gZiuey_fh]h � ihdjulby � k\yaZg� k�

dhjj_dlgh � h[hkgh\Zgghc� hp_gdhc� m]eZ� b� ljZ_dlhjbb � aZl_dZgby� `b^dh]h � jZkieZ\Z � qZklbpu� \ �

m]em[e_gby�gZ�gZiuey_fhc �ih\_joghklb ���



���
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��� <�hlebqb_�hl �ljZ^bpbhggh]h �ih^oh^Z�^jm]bo�Z\lhjh\ �\f_klh �fh^_eb �fhjnheh]bb �kiewlZ�\ �

\b^_� lhgdh]h� ^bkdZ� �pbebg^jZ�� bkihevam_lky� fh^_ev � fhjnheh]bb � ©k]eZ`_ggh]h� kiewlZª�

�k]eZ`b\Zgb_�gZ�i_jbn_jbb �kiewlZ��� [he__�Z^_d\Zlghc�j_Zevghc�nhjf_ �kiewlh\ ��

����� <uqbkebl_evgu_ �kj_^kl\Z �b�IH ��^hklmigu_ �^ey�\uiheg_gby �jZ[hl �ih �ijh_dlm �

>ey�\uiheg_gby �l_hj_lbq_kdbo�bkke_^h\Zgbc��k\yaZgguo�k�dhfivxl_jguf � fh^_ebjh\Zgb_f �

K<�kbgl_aZ� Zexfbgb^h\ � gbd_ey� b� lblZgZ� b� dhfivxl_jguf � ijh_dlbjh\Zgb_f � ihdjulbc � gZ� bo�

hkgh\_��dhee_dlb\�Z\lhjh\ �ijh_dlZ �bf__l �\ �jZkihjy`_gbb ��

��� <uqbkebl_evguc �deZkl_j�p_gljZ �dhee_dlb\gh]h� ihevah\Zgby� �PDI �� N=;HM �©:elZckdbc �

]hkm^Zjkl\_gguc � mgb\_jkbl_l ª� ±� \uqbkebl_evguc � deZkl_j� ³5$0(&´� ijhba\h^kl\Z � DblZc� ����

\uqbkebl_evguo � maeZ��� OZjZdl_jbklbdZ� \uqbkebl_evgh]h� maeZ�� �� o� y^_jguc � ijhp_kkhj � ,QWHO� L������� ���

ihlhdh\ ����� =[ �HAM����*38� lbiZ �$0'�5DGHRQ�5����� �
IH �k\h[h^gh]h �jZkijhkljZg_gby ��mklZgh\e_ggh_�gZ�deZkl_j_�©5$0(&ª��

�� /DPPSV� �� k\h[h^guc � iZd_l � ^ey� deZkkbq_kdhc� fhe_dmeyjghc� ^bgZfbdb�� jZajZ[hlZgguc �

]jmiihc � ba� KZg^bckdbo� gZpbhgZevguo� eZ[hjZlhjbc � KWWS���ODPPSV�VDQGLD�JRY�� �� 03,� �� gZ[hj �

[b[ebhl_d � 03,&+� b� 2SHQ03,�^ey� h[f_gZ � khh[s_gbyfb � f_`^m � \uqbkebl_evgufb � ijhp_kkZfb � ��

KWWS���ZZZ�PSLFK�RUJ����KWWSV���ZZZ�RSHQ�PSL�RUJ���

�� QZFKHP� ��iZd_l � ^ey� d\Zglh\h �obfbq_kdbo� jZkqzlh\ � b� jZkqzlh\ � k� bkihevah\Zgb_f�

fhe_dmeyjghc� ^bgZfbdb�� jZajZ[hlZggu_ � (QYLURQPHQWDO� 0ROHFXODU� 6FLHQFHV� /DERUDWRU\�ba� 3DFLILF�

1RUWKZHVW�1DWLRQDO�/DERUDWRU\���KWWS���ZZZ�QZFKHP�VZ�RUJ�LQGH[�SKS�0DLQB3DJH�

�� FS�N� �� k\h[h^gh � jZkijhkljZgy_fZy � ijh]jZffZ � ^ey� \uiheg_gby � fh^_ebjh\Zgby �

Zlhfbklbq_kdbo�b�fhe_dmeyjguo�kbkl_f ���KWWSV���ZZZ�FS�N�RUJ��

��TXDQWXP�HVSUHVVR���k\h[h^gh � jZkijhkljZgy_fZy � ijh]jZffZ �^ey�DE�LQLWLR�f_lh^h\ �d\Zglh\hc �

obfbb � jZkq_lh\ � we_dljhgghc� kljmdlmju � b� fh^_ebjh\Zgby � fZl_jbZeh\ � �� KWWS���ZZZ�TXDQWXP�

HVSUHVVR�RUJ��

��� Dhfivxl_j �k�iZjZee_evguf �\uqbkebl_evguf �ijhp_kkhjhf �� fhgblhj �$2&�L����9ZK�� k��� x �

y^_jguf �ijhp_kkhjhf �,QWHO�L������.� ���� ihlhdh\ ��� ��� =[ �HAM���� \b^_hdZjlu ��19LGLD�7HVOD�&�����b�1YLGLD�

4XDGUR������

��� DeZkl_j�jZ[hqbo �klZgpbc����� ID ��±�ehdZevgZy�\uqbkebl_evgZy�k_lv��DZ`^uc �ID �bf__l ���

y^_jguc �ijhp_kkhj �,QWHO�L����������=[ �HAM��

����� FZl_jbZevgh �l_ogbq_kdh_�h[_ki_q_gb_�b�wdki_jbf_glZevgh_ �h[hjm^h\Zgb_ �^ey�j_r_gby �

aZ^Zq�ijh_dlZ �

>ey� ijh\_^_gby � jZ[hl � ih � Ijh_dlm �� \ � jZkihjy`_gbb � dhee_dlb\Z� bf_xlky � \k_� g_h[oh^bfu_ �

fZl_jbZeu � b� bgnhjfZpbhggu_ � j_kmjku �� Z� lZd`_ � mgbdZevgh_� wdki_jbf_glZevgh_� h[hjm^h\Zgb_��

ijh]jZffgh �ZiiZjZlguc � dhfie_dk � ih � ki_dljhnhlhf_ljbb � ^ey� ^bZ]ghklbdb� l_fi_jZlmjgh]h �

jZkij_^_e_gby � qZklbp� \ � ]Zahl_jfbq_kdhf � ihlhd_ � gZiue_gby� ihdjulbc � �N=;HM � <H� ©:elZckdbc �

]hkm^Zjkl\_gguc �mgb\_jkbl_l �� :el=M �ª�� eZ[hjZlhjby �©\ukhdhijhba\h^bl_evguo �\uqbkebl_evguo �

b� bgnhjfZpbhggh �baf_jbl_evguo � kbkl_f � b� l_ogheh]bcª�� aZ\�� eZ[hjZlhjb_c �� ^hp�� <�B�� Bhj^Zg ���

Z\lhfZlbabjh\Zgguc � baf_jbl_evguc � ijb[hjguc � dhfie_dk � l_ieh\babhgghc � j_]bkljZpbb �

[ukljhijhl_dZxsbo � ijhp_kkh\ � k� \ukhdbf � ijhkljZgkl\_ggh �\j_f_gguf � jZaj_r_gb_f � b�
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l_fi_jZlmjgu_ � wlZehgu� ^ey� hi_jZlb\ghc � ih\_jdb � �N=;HM � <H� ©X]hjkdbc � ]hkm^Zjkl\_gguc �

mgb\_jkbl_l � �X=M �ª�� eZ[hjZlhjby � ©Nbabdh�obfbb � gZghkljmdlmjguo� fZl_jbZeh\ ª�� aZ\��

eZ[hjZlhjb_c �� ijhn �� I �X �� =mey_\��� we_dljh^m]h\hc� ieZafhljhg � k� f_`we_dljh^ghc � \klZ\dhc �

ghfbgZevghc�fhsghklvx ������� d<l �k�khimlkl\mxsbf �h[hjm^h\Zgb_f ��bklhqgbd�we_dljhiblZgby ��

]Zah\uc� imevl �� ^haZlhju � ihjhrdh\uo � fZl_jbZeh\ �� �� eZ[hjZlhjby � ©nbabdb� fgh]hnZaguo � kj_^ ª�

BLIF �KH�J:G ��] ��Gh\hkb[bjkd ��

Hiul � gZmqgh]h� dhee_dlb\Z� ijh_dlZ � khkj_^hlhq_g� gZ� ]jZgbp_� kljmdlmjghc � fZdjhdbg_lbdb �

ijhp_kkh\ � nhjfbjh\Zgby � fZl_jbZeh\ � f_lh^hf � K<K�� ]Zahl_jfbq_kdh]h � gZiue_gby� b� ijb[hjh\ �

hilbq_kdh]h �dhgljhey � l_fi_jZlmju �dhg^_gkbjh\Zgghc�nZau� \ � [ukljhijhl_dZxsbo � ijhp_kkZo��<�

l_q_gb_� ihke_^gbo� iylb � e_l� mqZklgbdb� dhee_dlb\Z� jmdh\h^beb�b� ijbgbfZeb � mqZklb_� \ � gZmqguo�

ijh_dlZo �� D\ZebnbdZpby� dhee_dlb\Z� ih^l\_j`^Z_lky � k\_^_gbyfb � ba� JBGP�� Z� hiul � mqZklb_f� \ �

jZaebqguo�ijh_dlZo �b�]jZglZo ��gZijbf_j ��

��� =jZgl � JNNB � ‹ � ������������ MdjB: � � F_lh^u � dhgljhey � l_fi_jZlmju � b� kdhjhklb � qZklbp�

dhg^_gkbjh\Zgghc�nZau�\ �ijhp_kk_ �ieZaf_ggh�^m]h\h]h�gZiue_gby���

��� =jZgl �JNNB �‹ �������������© JZajZ[hldZ�hilbq_kdbo�f_lh^h\ �gZghk_dmg^gh]h�jZaj_r_gby �

^ey� hij_^_e_gby� g_mklhcqb\uo� j_`bfh\ � \hegu � ]hj_gby � \ � ijhp_kkZo� kZfhjZkijhkljZgyxs_]hky �

\ukhdhl_fi_jZlmjgh]h �kbgl_aZ�fZl_jbZeh\ ª��

��� =jZgl � JNNB � ‹ � ‹ � ������������ © EZa_jgZy� Zdlb\Zpby� j_]_g_jZpbhgguo� ijhp_kkh\ � \ �

\yadhmijm]bo�[bheh]bq_kdbo�ldZgyo�ihke_�bfij_]gbjh\Zgby �gZghqZklbpZfb�k�ZghfZevgh�\ukhdbf �

nhlhl_jfbq_kdbf �wnn_dlhf ª��

>ey�\uiheg_gby �wdki_jbf_glZevguo �bkke_^h\Zgbc�dhee_dlb\�Z\lhjh\ �bf__l �\ �jZkihjy`_gbb �

rbjhdbc �ki_dlj �ihjhrdh\uo �fZl_jbZeh\ ��kh\j_f_ggh]h �h[hjm^h\Zgby��\uqbkebl_evgmx�l_ogbdm��
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���� B\e_\Z� L�I ��� F_j`Zgh\ � : �=�� Fh^_ebjh\Zgb_ � l\_j^hieZf_ggh]h � ]hj_gby � \ � l_jfbq_kdb � b�

obfbq_kdb�g_h^ghjh^guo�kj_^Zo����NbabdZ�]hj_gby �b�\aju\Z ������������ L������ ‹ ������ K��������

���� Dh\Ze_\� H�; ���Nhfbg � <�F �� D� l_hjbb � f_`nZagh]h � \aZbfh^_ckl\by � \ � kf_kb � j_Z]bjmxsbo �

f_lZeebq_kdbo�ihjhrdh\ ����NbabdZ�]hj_gby �b�\aju\Z ��������±� L�������� ‹ ����±� K���������
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Dhgp_ipby� jZa\blby � ]hj_gby � b� \aju\Z � dZd� h[eZklb� gZmqgh�l_ogbq_kdh]h� ijh]j_kkZ ��
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���� Ijhdhnv_\ � <�=�� G_klZpbhgZjgh_� nbevljZpbhggh_� ]hj_gb_� ihjbklh]h � kehy� ��� >hdeZ^u�

<k_jhkkbckdhc� gZmqghc� dhgn_j_gpbb� ©Nmg^Zf_glZevgu_� b� ijbdeZ^gu_ � ijh[e_fu �
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���
�

���� 3URNRILHY� 9�*��� 3LVNORY�: �9��� 6PRO\DNRY� 9�D�� 1RQVWDWLRQDU\� &RPEXVWLRQ� &RQGLWLRQV� RI�

/D\HUHG�&RPSRVLWLRQ�,,�(XUDVLDQ�3K\VLFDO�7HFKQLFDO�-RXUQDO��±�������±�9�����±1R�����±3���������

���� Kfheydh\ � <�D��� FZdkbfh\ � X �0��� Ijhdhnv_\ � <�=�� >bgZfbdZ� nhjfbjh\Zgby �
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\b^_ �mjZ\g_gbc �l_iehijh\h^ghklb �b�^bnnmabhgghc�dbg_lbdb �k�mq_lhf �^bkdj_lgh �
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Ih^Z\eyxs__ � [hevrbgkl\h � fh^_e_c�� ij_^klZ\e_gguo � \ � jZaebqguo� im[ebdZpbyo� �kf ��

ih^jZa^_e � ������ \ � ijhp_kk_ � qbke_gguo� wdki_jbf_glh\ � bkihevamxl� ih^oh^ � ©kiehrghc ª� kj_^u � k�

mkj_^g_ggufb� iZjZf_ljZfb �� NZdlbq_kdb� ihjhrdh\Zy � kf_kv� ij_^klZ\ey_l � kh[hc� ihjbklmx �

ijhkljZgkl\_ggh � g_h^ghjh^gmx� kj_^m� k� hij_^_e_gghc � kljmdlmjhc � miZdh\db� qZklbp�j_Z]_glh\ � \ �

kf_kyo��G_dhlhju_ �fh^_eb �mqblu\Zxl �f_ahkdhibq_kdbc�fZkrlZ[ �]_l_jh]_gghklb �ebrv �dhk\_gguf �

iml_f � \ � \b^_� ©ih^]hghqgh]h ª� mkj_^g_ggh]h� ih � \k_fm� h[t_fm � iZjZf_ljZ �� Ijyfhc � mq_l�

f_ahkdhibq_kdh]h�fZkrlZ[Z �ijb �ihkljh_gbb �fZl_fZlbq_kdhc �fh^_eb �\hegh\hc �^bgZfbdb�]hj_gby �

^he`_g � hibjZlvky � gZ� jZaebqb_� l_iehnbabq_kdbo� k\hckl\ � hl^_evguo� qZklbp� \ � dZ`^hc�

ijhkljZgkl\_ggh �\j_f_gghc �lhqd_�\hegu �]hj_gby �k�mq_lhf�kljmdlmjguo �b�nZah\uo�ij_\jZs_gbc ���

>ey� dhjj_dlgh]h � fh^_ebjh\Zgby � fZdjhdbg_lbdb � K<�kbgl_aZ� g_h[oh^bfh � aZjZg__�

ih^]hlh\blv � ^Zggu_� ^ey� jZkq_lghc� h[eZklb� mjZ\g_gbc� fh^_eb �� Z� aZl_f � ijh\h^blv � k_lhqgu_�

jZkq_lu �� >Zggu_� jZkq_lghc� h[eZklb� ^he`gu � [ulv � kh]eZkh\Zggufb � k� ij_^\Zjbl_evgh �

k]_g_jbjh\Zgghc � ©ik_\^hkemqZcghcª� j_ZebaZpb_c� ijhkljZgkl\_ggh �jZkij_^_e_gghc � kljmdlmju �

miZdh\db� qZklbp� � jbk �� ���� JZg__� gZ� hkgh\_� f_lh^Z � fhe_dmeyjghc� ^bgZfbdb� [ueZ� jZajZ[hlZgZ�
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qZklbp� aZ^Zxlky�� bo� dhebq_kl\h�� kj_^gbc � jZaf_j � �0�� b� klZg^Zjlgh_ � hldehg_gb_� gZ� jZaf_j � �'���
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maeh\uo� lhq_d� k� ^hklZlhqgh� fZeufb � rZ]Zfb � ih � dZ`^hc � ba� dhhj^bgZl � �K[ �� K\ �� K] ��� Djhf_ � lh]h ��

^bkdj_lgh_� ij_^klZ\e_gb_ � kljmdlmju � miZdh\db� qZklbp�� hij_^_e_ggh_� gZ� �� f_jghc � k_ld_��

^hihegbl_evgh� ^he`gh � kh^_j`Zlv � kijZ\hqgmx � bgnhjfZpbx � h� ©dexq_\uo � nbabq_kdbo�

iZjZf_ljZo ª� l_o� qZklbp� kf_kb� �eb[h� \ha^mrghc� ©ihju ª��� dhlhju_ � khhl\_lkl\mxl � ^Zgghc�

ijhkljZgkl\_ggh �\j_f_gghc � lhqd_� jZkq_lghc� h[eZklb�� Dexq_\ufb � nbabq_kdbfb� iZjZf_ljZfb �

�DNI ��qZklbp�y\eyxlky ��l_fi_jZlmjZ ��l_ieh_fdhklv ��iehlghklv ��l_iehijh\h^ghklv �b�^j ��
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Jbk����� <g_rgbc �\b^ �ihevah\Zl_evkdh]h�bgl_jn_ckZ �k��'� hlh[jZ`_gb_f �fh^_evghc�kljmdlmju �

deZkl_jZ�miZdh\db�ba������ qZklbp�

DZ`^hc �maeh\hc�lhqd_��� f_jghc �k_ldb��ihdju\Zxs_c �K<K�h[jZa_p�\ �\b^_�iZjZee_e_ibi_^Z ��

ij_^hij_^_ey_lky �we_f_gl�©kljmdlmjgh]h ª� lbiZ ��dhlhjuc �\ �dZq_kl\_�k\hbo�©ihe_cª� ij_^klZ\ey_l �

gZ[hj �DNI �b�lbi �fZl_jbZeZ �qZklbpu��g_h[oh^bfuo �^ey�\uiheg_gby �k_lhqguo�jZkq_lh\ �mjZ\g_gbc�

K<K�� Ihwlhfm � \ � jZkq_lghc� h[eZklb� ^ey� k_lhqguo� ko_f � ^he`gZ� [ulv � ih^]hlh\e_gZ � b�

\uqbkebl_evghc� ijhp_^mjhc � aZiheg_gZ� ©\uoh^gZyª� kljmdlmjZ� ^Zgguo�� ij_^klZ\eyxsZy � kh[hc�

lj_of_jguc � fZkkb\ � JULG>1; @>1<@>1=@�we_f_glh\ � kljmdlmjgh]h � lbiZ �� ]^_� iZjZf_lju � 1 ; �� 1 < � b� 1 =�

h[hagZqZxl� dhebq_kl\Z� maeh\uo� lhq_d�� mdeZ^u\Z_fuo� \^hev� dZ`^h]h � ba� baf_j_gbc �

iZjZee_e_ibi_^Z ��khhl\_lkl\mxsbo �hkyf � ;�<�=�� JZaf_ju � iZjZee_e_ibi_^Z � : ��<�b�K�hij_^_eyxl �

iZjZf_lju �1 ; ��1 < �b�1 =���1 ; � �$� K[ ���1 < � �%�K\ ���1 =� �&� K] ��

I_j_^ � aZiheg_gb_f� \uoh^ghc � kljmdlmju � ^Zgguo� ^ey� jZkq_lghc� h[eZklb� k� mq_lhf�

k]_g_jbjh\Zgghc � kljmdlmju � miZdh\db� qZklbp� ijhba\h^blky � ©bgbpbZebaZpbyª� �� f_jgh]h � fZkkb\Z�

we_f_glh\ �©kljmdlmjgh]h �lbiZ ª� gZ��� f_jghc �k_ld_�kijZ\hqgufb �^Zggufb �DNI ��khhl\_lkl\mxsbo �

©\ha^mrghc�kj_^_ª�� AZl_f � \ � pbde_� ih �L��bkihevamy� ihke_^h\Zl_evgh�dhhj^bgZlu � � [ L�\ L�]L�� p_gljh\ �

qZklbp� �kn_j �� b� bo� jZ^bmku� 5L�� hij_^_eyxlky � maeh\u_� lhqdb� k_ldb� jZkq_lghc� h[eZklb��

ijbgZ^e_`Zsb_ �dZ`^hc �qZklbp_��b� ^ey�wlbo� maeh\uo� lhq_d�aZihegyxlky �we_f_glu� kljmdlmjgh]h �

lbiZ �\ �\uoh^ghc �kljmdlmj_�kijZ\hqgufb �k\hckl\Zfb �qZklbp�miZdh\db�� lhqdb�\ha^mrguo �ihj �m`_�

ijhbgbpbZebabjh\Zgu ��� Lhl � nZdl�� qlh � h[t_fu � kn_jbq_kdbo� qZklbp� g_� i_j_dju\Zxlky � �qZklbpu�

fh]ml � lhevdh� dZkZlvky� f_`^m � kh[hc��� iha\hey_l � ^hklZlhqgh� ijhklh � jZkiZjZee_eblv � pbde�

aZiheg_gby�\uoh^ghc �kljmdlmju �jZkq_lghc�h[eZklb�� ]_hf_ljbq_kdbc �iZjZee_ebaf ��>�@����
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������ �FZl_fZlbq_kdZy �nhjfmebjh\dZ �aZ^Zqb�fh^_ebjh\Zgby �ijhp_kkZ �K<�kbgl_aZ�\ �

lj_of_jghf �ij_^klZ\e_gbb �

MjZ\g_gby� l_iehijh\h^ghklb � b� dbg_lbdb� obfbq_kdh]h� \aZbfh^_ckl\by � j_Z]_glh\ � k� mq_lhf�

\gmlj_ggbo� bklhqgbdh\� l_ieh\u^_e_gby � \ � obfbq_kdhc� j_Zdpbb� K<�kbgl_aZ� b� l_iehh[f_gZ � k�
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GZqZevgu_�mkeh\by�������7�[ �\ �] ���� � 7� ��� � � � ����

DjZ_\u_�mkeh\by��� ]h�jh^Z��k�l_q_gb_f �\j_f_gb �gZ�]jZgyo�iZjZee_e_ibi_^Z �l_fi_jZlmjZ �g_baf_ggZ�b�

jZ\gZ�7� ��gZ�l_iehbahebjmxsbo �kl_gdZo���djhf_ �]jZgb �] �� �

7�[ ��\ ����� W�� � 7LJQ�� � � � � ����

]^_� 7 7�[ �� \ �� ] �� W�� ±� l_fi_jZlmjZ � \ � l_dms_c� jZkq_lghc� ijhkljZgkl\_gghc � lhqd_� kf_kb� \ � fhf_gl �

\j_f_gb � W�� .  � ��FÂ! � . � [ �� \ �� ] �� 7�[ �� \ �� ] �� W��� b� �  � � [ �� \ �� ] �� 7�[ �� \ �� ] �� W��� ±� khhl\_lkl\_ggh ��

l_fi_jZlmjhijh\h^ghklv �b�l_iehijh\h^ghklv �dhfihg_glZ �kf_kb��7� �±�l_fi_jZlmjZ �\g_rg_c �kj_^u ��

7LJQ�±�l_fi_jZlmjZ �aZ`b]Zgby��kZfh\hkieZf_g_gby ��K<K�h[jZapZ��&m  ̂ F� [ ��\ ��] ��7�[ ��\ ��] ��W��� b�!  ! � [ ��

\ �� ] �� 7�[ �� \ �� ] ��W���±� khhl\_lkl\_ggh ��m^_evgZy� l_ieh_fdhklv �b� iehlghklv � \ �hdj_klghklb � jZkq_lghc�

lhqdb�� 4  4 �[ �\ �] �7�[ �\ �] �W��� ±� l_ieh\hc � wnn_dl� j_Zdpbb� gZ� _^bgbpm� fZkku � ijh^mdlZ � k� mq_lhf�

kl_obhf_ljbb � khklZ\Z� dhfihg_glh\ � \ � hdj_klghklb � jZkq_lghc� lhqdb�� �  � � [ �� \ �� ]�� W�� ±� ]em[bgZ�

obfbq_kdh]h� ij_\jZs_gby ��fZkkh\Zy�^hey�ijh^mdlZ �ih �hlghr_gbx �d�fZkk_�j_Zdpbhgghc�kf_kb�b�

ijh^mdlZ ��� 6� ±� iehsZ^v � j_Zdpbhgghc� dhglZdlghc� ih\_joghklb � qZklbp� \ � hdj_klghklb � jZkq_lghc�

lhqdb�� � � ±�dhwnnbpb_gl�� mqblu\Zxsbc � l_iehihl_jb � \h � \g_rgxx � kj_^m�� Ke_^m_l� hlf_lblv �� qlh �

qZklh� ©\ � i_j\hf � ijb[eb`_gbb ª� aZ\bkbfhklvx � iZjZf_ljh\ � . �� � �� F� bÂ! � hl � l_fi_jZlmju �

ij_g_[j_]Zxl �� H^gZdh� ijb � [hevrhf � ^bZiZahg_� baf_g_gby� l_fi_jZlmju � 7�[ �� \ �� ] �� W�� lZdh_�

ij_g_[j_`_gb_ �g_�hijZ\^Zgh ��

<� ijZ\hc � qZklb� mjZ\g_gby� ���� \lhjh_ � keZ]Z_fh_� ij_^klZ\ey_l � kh[hc� nmgdpbx� bklhqgbdZ�

l_ieh\u^_e_gby �\ �oh^_�obfbq_kdhc�j_Zdpbb�K<�kbgl_aZ��\ �dhlhjhc �dhgklZglZ�obfbq_kdhc�j_Zdpbb�

ij_^klZ\e_gZ � l_fi_jZlmjgh �Zdlb\Zpbhgghc� nmgdpb_c� :jj_gbmkZ �� N�7� N� H[S��( ��5Â7��� ]^_� N� � ±�

ij_^wdkihg_gl �b�(  ( � [ �\ �] �7�[ �\ �] �W���±�wg_j]by�Zdlb\Zpbb�j_Zdpbb��khhl\_lkl\mxsZy �nZa_�ijh^mdlZ �

kh]eZkgh�^bZ]jZff_ �khklhygby�k�mq_lhf�kl_obhf_ljbb �khklZ\Z�b�l_fi_jZlmju �\ �jZkq_lghc�lhqd_��

Dbg_lbq_kdmx�nmgdpbx� � ��M �fh`gh �ij_^klZ\eylv �ba\_klguf �deZkkhf�nmgdpbc�
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^ey� lj_o � kemqZ_\�� ��� �  z QP��� � �kl_i_gghc � aZdhg��� ��� �  z QP ��� � �wdkihg_gpbZevguc�

aZdhg��� ��� �  z PQ ��� � � ]hfh]_ggZy � dbg_lbdZ��� <� i_j\uo � ^\mo� kemqZyo� �dh]^Z� fZkrlZ[ �

]_l_jh]_gghklb � ij_\urZ_l � fhe_dmeyjgh�dbg_lbq_kdbc� jZaf_j � ihjy^dZ � �� gf �� dbg_lbq_kdZy�

nmgdpby�hij_^_ey_lky �^bnnmabhgguf�lhjfh`_gb_f �q_j_a�kehc�ijh^mdlh\ ��\ �ihke_^g_f �kemqZ_��k�
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mf_gvr_gb_f �fZkrlZ[Z �]_l_jh]_gghklb ��±�hij_^_ey_lky �]hfh]_gghc �dbg_lbdhc�j_Zdpbb��kdhjhklv �

j_Zdpbb�dhgljhebjm_lky �kh[kl\_ggh �obfbq_kdhc�j_Zdpb_c���

<� ij_^eZ]Z_fhf �ih^oh^_�ijb �hp_gb\Zgbb�j_Zdpbhgghc�dhglZdlghc�f_`nZaghc �ih\_joghklb �

qZklbp� 6� b� nmgdpbb� �6�� � \ � jZkq_lZo� bkihevam_lky� ©ik_\^hkemqZcgZyª� j_ZebaZpby�

ijhkljZgkl\_ggh �jZkij_^_e_gghc � kljmdlmju � miZdh\db� qZklbp�� iha\heyxsZy � mq_klv�

fbdjhkdhibq_kdbc � b� f_ahkdhibq_kdbc� fZkrlZ[u � ]_l_jh]_gghklb �� Djhf_ � lh]h �� \ � fh^_eb �

mqblu\Zxlky � ko_fu � obfbq_kdbo� j_Zdpbc� h[jZah\Zgby� b� jZkiZ^Z� � jZaeh`_gby�� nZa�� gZijbf_j ��

ZgZeh]bqgh� jZ[hl_ � >�@�� Bkihevamy� k]_g_jbjh\Zggmx � ©ik_\^hkemqZcgmxª� j_ZebaZpbx�

ijhkljZgkl\_ggh �jZkij_^_e_gghc � kljmdlmju � miZdh\db� qZklbp� � jbk �� ��� b� fh^_evguc � ih^oh^ �

we_f_glZjghc�kn_jbq_kdhc�©f_ahyq_cdbª�>����@��dZd�ihdZaZgh�gZ�jbkmgd_���� ^hklZlhqgh�g_keh`gh�

j_Zebam_lky�^bkdj_lgh �dhglbgmZevguc�ih^oh^ �ijb �jZkkfhlj_gbb �j_Zdpbhggh]h�\aZbfh^_ckl\by �\ �

ij_^_eZo�dZ`^hc �yq_cdb���

Z� ����������������������������������� [ � ��

Jbk����� Ko_fZ�f_ahyq_cdb��Z��±�^h�bgbpbbjh\Zgby�K<K��7�����.��� [ ��±�\ �ijhp_kk_ �K<K��7!����.���

NZau��0�²�1L � $O��/ �²�1L$O�� � �²�1L � $O� ��� �²�1L$O � �
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<� h[eZklyo� ©ihj ª�� g_� aZgyluo� f_ahyq_cdZfb�� \ � khhl\_lkl\bb � k� f_lh^hf � ©nbdlb\guo �

h[eZkl_cª� j_Zdpbhggh_� obfbq_kdh_� \aZbfh^_ckl\b_ � k� wdahl_jfbq_kdbf � l_ieh\u^_e_gb_f �

hlkmlkl\m_l �� jZkkqblu\Z_lky �lhevdh�l_iehi_j_ghk ���

JZ^bmk� f_ahyq_cdb� 5V� k� mq_lhf� jZ^bmkh\� qZklbp�dhfihg_glh\ � >�@��5V�  � 51L�� ² 1L�
��� �� _keb�

jZ^bmk�qZklbp�gbd_ey� [hevr_ �� q_f � jZ^bmk�Zexfbgby ��<� ijhlb\ghf � kemqZ_��5V�  � 5$O�� ² $O�
��� �� ]^_�

² 1L�b�² $O�±�h[t_fgu_ �dhgp_gljZpbb�dhfihg_glh\ ��

<�dZ`^hc �f_ahyq_cd_�qbke_ggh�j_rZ_lky �aZ^ZqZ�^bnnmabhgghc�dbg_lbdb�gZ�hkgh\_�j_r_gby �

mjZ\g_gbc�^bnnmabb�b�[ZeZgkh\uo�khhlghr_gbc �gZ�ih^\b`guo �f_`nZaguo �]jZgbpZo�>����@���
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� � ²� aZ\bkbfhklb � jZ\gh\_kguo �dhgp_gljZpbc�hl � l_fi_jZlmju ��
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aZ^Z\Z_fu_� ba� ^bZ]jZffu � khklhygby� �]jZgbpu � h[eZkl_c� dhgp_gljZpbc� nZa��� Dhebq_kl\h� keh_\�

� ijhf_`mlhqguo �nZa�� aZ\bkbl�hl � lbiZ � jZkkfZljb\Z_fhc �kbkl_fu �� ihwlhfm�bg^_dk�L�\ �mjZ\g_gbyo�

fh`_l �ijbgbfZlv �agZq_gby�L� ������������� qlh �khhl\_lkl\m_l �nZaZf����±�1L��� �±�0��1L� $O�����±�/ ��1L$O���

��±� � ��1L� $O� �����±� � ��1L$O� �����±�$O��Ke_^h\Zl_evgh��jZ^bmk�U�  5V��

Ih^klZ\eyy � \ � ���� klZpbhgZjgu_� j_r_gby � mjZ\g_gby� ����� KL�  � : L�U� �� <L�� ihemqZ_f� kbkl_fm�

h[udgh\_gguo �^bnn_j_gpbZevguo�mjZ\g_gbc�>�@�
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J_rZy � mjZ\g_gby� ����� gZijbf_j �� f_lh^hf � Jmg]_�Dmllu �� hij_^_eyxlky � jZ^bmku� ]hfh]_gguo �

nZah\uo� ijhkeh_d � � jbk �� ���� baf_gyxsb_ky � \h � \j_f_gb �� >ey� ]hfh]_gghc � dbg_lbdb� �\ � nZah\uo�

ijhkehcdZo�� k�mq_lhf� �  z PQ ��� �dbg_lbq_kdZy�nmgdpby� ���� bf__l � \b^ � Q���� �� � �˜ M ��Lh]^Z�

^ey� j_r_gby � mjZ\g_gby� l_iehijh\h^ghklb � \ � l_fi_jZlmjgh �Zdlb\Zpbhgghc� nmgdpbb� :jj_gbmkZ �

N�7� N� H[S��( ��5Â7��� \ �dZ`^hc �nZah\hc�ijhkehcd_ ��k�ba\_klgufb �h]jZgbq_gbyfb �ih �jZ^bmkZf�UL�� �b�

UL�� fh`gh �mqblu\Zlv �khhl\_lkl\mxsb_ �_c�dhgklZglm�N� ��wg_j]bx �Zdlb\Zpbb�?L�b�l �i ��Djhf_ �lh]h ��\ �

dZ`^hc � nZah\hc� ijhkehcd_ � mqblu\Z_lky� khhl\_lkl\mxs__ � _c� agZq_gb_� l_fi_jZlmju ��

jZkkqblu\Z_fh_ �ijb �j_r_gbb �mjZ\g_gby�l_iehijh\h^ghklb ��>ey�dZ`^h]h �N�]h�fhf_glZ �\j_f_gb �WN�

�^ey� dZ`^h]h � N�]h� \j_f_ggh]h � kehy�� \ke_^� aZ� jZkkqblZggufb � agZq_gbyfb� jZ^bmkh\� UL�WN��

jZkkqblu\Z_lky �l_fi_jZlmjguc �ijhnbev �7� [ ��\ ��] ��WN�� \h �\k_f �h[t_f_ �K<K�h[jZapZ��Gb`_ �baeh`_gZ�

f_lh^bdZ �k_lhqgh]h�j_r_gby �mjZ\g_gbc�l_iehijh\h^ghklb ����� b�dbg_lbdb������ \ �dhlhjhc �ihemq_gu�

k_lhqgu_� ko_fu �� dhjj_dlgh � bkihevamxsb_� k\hckl\h � jZaju\ghklb � �� ]h� jh^Z� l_iehnbabq_kdbo� b�

bguo�iZjZf_ljh\ �gZ�]jZgbpZo�jZa^_eZ�kj_^ �� jZaebqguo�qZklbp���

������� F_lh^bdZ �qbke_ggh]h�j_r_gby �ihklZ\e_gghc �aZ^Zqb��<u\h^ �hkgh\guo�nhjfme �
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Wlb� mjZ\g_gby� ����� ±� ������ khhl\_lkl\mxsb_ � \ � h[jZlghf � ihjy^d_ � gZijZ\e_gbyf � ] �� \ �� [ � b�

h^gh\j_f_ggh �bg^_dkZf�O��N��L�� lZd`_ � j_rZxlky � ihke_^h\Zl_evgh�dZ`^uc � jZa� ih �h^ghfm�ba� lj_o �

mdZaZgguo� bg^_dkh\� h^ghf_jghc � ©ijh]hgdhc ª�� \eh`_gghc � \ � �� f_jgu_ � pbdeu� ih � hklZ\rbfky �

bg^_dkZf��Wlb��� f_jgu_ �\eh`_ggu_ �pbdeu�^hklZlhqgh �ijhklh �jZkiZjZee_eb\Zxlky ��

Mkeh\b_� mklhcqb\hklb� k_lhqguo� ko_f � ����� ±� ����� hij_^_ey_lky � iheh`bl_evghklvx �

dhwnnbpb_glh\� �
�

M�

ON�L�' ��l �_���

�
� �

�

�

�
K

2
.

M�

ON�L� �� � � � � � �����

G_h[oh^bfh � k^_eZlv� aZf_qZgb_� h� lhf �� qlh � dhwnnbpb_gl� l_fi_jZlmjhijh\h^ghklb � M
ONL��. � �b�

^jm]b_� dhwnnbpb_glu�� ijb � i_j_oh^_ � q_j_a� ]jZgbpm� ^\mo� jZaebqguo� dhglZdlbjmxsbo � kj_^ �

�qZklbp�� kdZqdhf� baf_gy_l � k\hb� agZq_gby� � jZaju\ � �� ]h� jh^Z��� ihwlhfm� k_lhqgu_� jZkq_lu � gZ�

]jZgbp_�jZa^_eZ�^\mo�kj_^ �g_h[oh^bfh �ijhba\h^blv �\ �jZfdZo �f_lh^Z �©nbdlb\guo �h[eZkl_cª�>��@�b�

dhgljhebjh\Zlv � lZd� gZau\Z_fu_� ©mkeh\by� khijy`_gby ª� >���� k�� �����@�� dhlhju_ � h[_ki_qb\Zxl �

©g_ij_ju\ghklv ª� l_fi_jZlmju � L� b� l_ieh\h]h � ihlhdZ � �JUDG�. 7˜ � \ � ijhp_kk_ � K<K�� Mkeh\by�

khijy`_gby � � ijb � i_j_oh^_ � q_j_a� ]jZgbpm� ^\mo� kj_^ � ©kdZqdbª� l_fi_jZlmju � b� l_ieh\h]h � ihlhdZ �



���
�

^he`gu � [ulv � jZ\gu � ��� ^ey� mjZ\g_gby� ���� y\eyxlky � _kl_kl\_ggufb �� hgb� \dexq_gu � \ � kZfh�

mjZ\g_gb_� ���� b� g_l� g_h[oh^bfhklb � bo� ^hihegbl_evgh� nhjfmebjh\Zlv � �gm`gh� lhevdh� ebrv �

dhgljhebjh\Zlv � b� dhjj_dlbjh\Zlv � wlb� mkeh\by� \ � qbke_gguo� jZkq_lZo��� <� lhqdZo� jZaju\Z �

dhwnnbpb_glZ� l_fi_jZlmjhijh\h^ghklb �gZ�dhglZdlguo� ]jZgbpZo� jZaebqguo�qZklbp�mqblu\Zxlky �

k\hckl\Z � ©dhgk_j\Zlb\guo ª� k_lhqguo� ko_f � \ � ij_^eZ]Z_fuo � Z\lhjZfb � ko_fZo� ^\mpbdebq_kdh]h�

jZks_ie_gby � gZ� hkgh\_� kbff_ljbqghc � ko_fu � DjZgdZ�GbdhekhgZ� k� p_evx� h[_ki_q_gby�

mklhcqb\hklb� \uqbke_gbc� ih � k_lhqguf � ko_fZf � �gZijbf_j �� \ � lhqdZo� jZaju\Z � [_j_lky � kj_^g__�

agZq_gb_�dhwnnbpb_glZ�l_fi_jZlmjhijh\h^ghklb �f_`^m �mjh\gyfb �i_j_iZ^Z ���

AZf_qZgb_�� fZl_jbZe �� baeh`_gguc� \ur_ � \ � ih^jZa^_e_� ����� him[ebdh\Zg� \ � bklhqgbd_� ih^ �

ghf_jhf �>�@�kibkdZ�im[ebdZpbc�Z\lhjh\ �ijh_dlZ ��jZkiheh`_ggh]h �\ �dhgp_�hlq_lZ��

������� Kibkhd �pblbjm_fuo �im[ebdZpbc�b�bklhqgbdh\ �ebl_jZlmju �d�ih^jZa^_em�����

�� � Bhj^Zg �<�B���Ehdlbhgh\ �: �F ���'� fh^_ebjh\Zgb_ �kljmdlmju �miZdh\db�kn_jhb^Zevguo�qZklbp�

\ � fgh]hdhfihg_glghc � kf_kb� f_lh^hf � fhe_dmeyjghc� ^bgZfbdb� ��� Fh^_ebjh\Zgb_ �

g_jZ\gh\_kguo �kbkl_f �� fZl_jbZeu �;,9� ]h�<k_jhkkbckdh]h�k_fbgZjZ������ hdly[jy ������ ] ��Ih^ �

j_^ ��<�<��KeZ[dh��hl\ ��aZ�\ui ��=�F ��KZ^h\kdZy���DjZkghyjkd��BID �KNM��������� K����������

�� � Bhj^Zg �<�B���;_eh\ �L�: ��Bkihevah\Zgb_�f_lh^Z �^bgZfbdb�f_ahqZklbp�^ey��'� fh^_ebjh\Zgby �

kljmdlmj �miZdh\hd�kn_jhb^Zevguo�qZklbp�\ � fgh]hdhfihg_glguo �kf_kyo���� BgnhjfZpbhggu_ �

l_ogheh]bb� b� fZl_fZlbq_kdh_ � fh^_ebjh\Zgb_ � �BLFF �������� FZl_jbZeu � ;,� <k_jhkkbckdhc�

gZmqgh�ijZdl ��dhgn_j_gpbb�k� f_`^mgZjh^guf �mqZklb_f� �] �� :g`_jh �Km^`_gkd�� ������ ghy[jy �

����� ] ������ D_f_jh\h ��IjZdlbdZ ���������� Q����±����� k������� k����K��������

�� � Bhj^Zg � <�B��� Dhl_g_\� K�<�� Fgh]hmjh\g_\h_ � jZkiZjZee_eb\Zgb_� ijhp_kkZ� nhjfbjh\Zgby �

kljmdlmju � ^Zgguo� jZkq_lghc� h[eZklb� \ � k_lhqguo� ko_fZo� j_r_gby � mjZ\g_gbc� K<K� ���

Fgh]hy^_jgu_ � ijhp_kkhju �� iZjZee_evgh_� ijh]jZffbjh\Zgb_ �� IEBK �� kbkl_fu � h[jZ[hldb �

kb]gZeh\�� k[hjgbd � gZmqguo� klZl_c � <k_jhkkbckdhc� gZmqgh�ijZdlbq_kdhc � dhgn_j_gpbb��

;ZjgZme����� n_\jZey ������ ] ��±�;ZjgZme��;ZjgZme��������±� K�����������

�� � Bhj^Zg �<�B��Dhgp_ilmZevguc�ih^oh^ �b�dhf[bgbjh\ZggZy �fh^_ev �\hegh\hc �^bgZfbdb�]hj_gby �

k� mq_lhf� dhfie_dkZ� kljmdlmjguo � b� fgh]hnZaguo � ij_\jZs_gbc � ijb � K<�kbgl_a_�

bgl_jf_lZeebq_kdbo�nZa� \ � ]_l_jh]_gguo �kbkl_fZo� ��� Ba\_klby� :elZckdh]h � ]hkm^Zjkl\_ggh]h�

mgb\_jkbl_lZ��K_jby�NbabdZ���������� ‹ ����������� K���������� L�: ��

�� � Dh\Ze_\� H�; ��� ;_ey_\ � <�<�� FZl_fZlbq_kdh_ � fh^_ebjh\Zgb_ � f_lZeehobfbq_kdbo� j_Zdpbc� \ �

^\modhfihg_glghc � j_Z]bjmxs_c �^bki_jkghc �kf_kb� ��� NbabdZ� ]hj_gby �b�\aju\Z �� �� ������±� L��

������ ‹ ���� K���������

�� � Bhj^Zg � <�B��� RfZdh\ � B�: ��� Dmj]mf[Z_\ � F �?� FZl_fZlbq_kdh_ � fh^_ebjh\Zgb_ � K<�kbgl_aZ�

bgl_jf_lZeebq_kdbo� nZa� k� mq_lhf� klZpbhgZjgh]h� j_`bfZ � ^bnnmabhgghc� dbg_lbdb� \ �

©f_ahyq_cdZoª� i_jbh^bq_kdhc�kljmdlmju �ihjhrdh\hc �kf_kb����FZl_fZlbdZ �b�__�ijbeh`_gby ��

nmg^Zf_glZevgu_� ijh[e_fu � gZmdb� b� l_ogbdb�� k[hjgbd � ljm^h\ � \k_jhkkbckdhc� dhgn_j_gpbb��

;ZjgZme�������� ghy[jy ���������� ;ZjgZme��Ba �̂\h �:el ��mg�lZ��������±����� k��±�K�����������

�� � FZjqmd�=�B��F_lh^u �jZks_ie_gby ��±�F ���GZmdZ��������±����� k��



���
�

�� � Abgh\v_\�<�?��L_iehnbabq_kdb_�k\hckl\Z � f_lZeeh\ � ijb � \ukhdbo� l_fi_jZlmjZo ��KijZ\hqgbd ��

F ���F_lZeemj]by ������������ k��

�� � Qbjdbg� <�K�� L_iehnbabq_kdb_� k\hckl\Z � fZl_jbZeh\ � y^_jghc � l_ogbdb�� KijZ\hqgbd �� F ���

:lhfba^Zl ������������ k��

��� �KZfkhgh\ �=�<���<bgbpdbc�B�F ��Lm]hieZ\db_�kh_^bg_gby��kijZ\hqgbd ���F ��F_lZeemj]by ��������

���� k��

��� �Dh\Ze_\� H�; ��� Nhfbg � <�F �� D� l_hjbb � f_`nZagh]h � \aZbfh^_ckl\by � \ � kf_kb � j_Z]bjmxsbo �

f_lZeebq_kdbo�ihjhrdh\ ����NbabdZ�]hj_gby �b�\aju\Z ����������±� L�������� ‹ ���� K���������

��� �KZfZjkdbc � : �: ��� <Z[bs_\bq � I �G�� <uqbkebl_evgZy� l_iehi_j_^ZqZ �� F ��� ?^blhjbZe � MJKK��

������±����� k��

����� JZajZ[hldZ �ijh]jZffgh]h �dhfie_dkZ �^ey�bkke_^h\Zgby�fZdjhdbg_lbdb �K<�kbgl_aZ�

bgl_jf_lZeebq_kdbo �kh_^bg_gbc�\ �[bgZjguo �kbkl_fZo �1L�$O�b�7L�$O��\uiheg_gZ �gZ���

ijhf_`mlhqghf �wlZi_ �ijh_dlZ ��

GZ� �� hf � wlZi_� \uiheg_gby � ijh_dlZ � [ue � jZajZ[hlZg � hkgh\ghc� dhfie_dk � \uqbkebl_evguo �

Ze]hjblfh\ �qbke_ggh]h�j_r_gby �mjZ\g_gbc�l_iehijh\h^ghklb �b�^bnnmabhgghc�dbg_lbdb�k�mq_lhf�

^bkdj_lgh �dhglbgmZevguo� ij_^klZ\e_gbc � h� kljmdlmj_� bkoh^ghc� kf_kb� b� kljmdlmj_� h[jZah\Zgby�

bgl_jf_lZeebq_kdbo�nZa�\ �j_Z]bjmxs_c �kj_^_�� ih^jZa^_e ��������

GZ� \lhjhf � ijhf_`mlhqghf � wlZi_� \uiheg_gby � ijh_dlZ � [ueZ� ihklZ\e_gZ� aZ^ZqZ�

hkms_kl\e_gby� g_dhlhjuo � mlhqg_gbc� b� ^hjZ[hldb � \uqbkebl_evguo � Ze]hjblfh\ �� b� \ � [hevr_c �

kl_i_gb �� hkgh\ghc� aZ^Zq_c� ieZgbjh\ZeZkv� jZajZ[hldZ �� hleZ^dZ� b� ©i_j\bqgh_ ª� l_klbjh\Zgb_ �

ijh]jZffgh]h � dhfie_dkZ�� ij_^gZagZq_ggh]h� ^ey� bkke_^h\Zgby� fZdjhdbg_lbdb � K<�kbgl_aZ�

bgl_jf_lZeebq_kdbo� kh_^bg_gbc� \ � lZdbo� [bgZjguo � kbkl_fZo�� dZd� 1L�$O�b� 7L�$O� �k� mq_lhf�

^bkdj_lgh �dhglbgmZevguo� ij_^klZ\e_gbc � h� kljmdlmj_� bkoh^ghc� kf_kb� b� kljmdlmj_� h[jZah\Zgby�

bgl_jf_lZeebq_kdbo�nZa�\ �j_Z]bjmxs_c �kj_^_���

DZd�m`_�hlf_qZehkv�\ �ih^jZa^_e_������ \ �jZkihjy`_gbb �Z\lhjh\ ��ijh_dlZ �bf__lky �ijh]jZffZ ��

]_g_jbjmxsZy �kljmdlmjm�miZdh\db�qZklbp�ba�jZaebqguo�fZl_jbZeh\ ��gZijbf_j ��l_o�`_ �qZklbp�1L��
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Gb`_ � ijb\_^_gu � ijbf_ju � l_klh\uo � jZkq_lh\ � �� gZ[hju � l_fi_jZlmjguo � ijhnbe_c � \ �

jZaebqgu_�fhf_glu �\j_f_gb ��mdZaZgu�gZ�jbkmgdZo��^ey�^\mo�j_`bfh\ �bgbpbbjh\Zgby��aZ`b]Zgby��

K<K� ^ey� iehlgh � miZdh\Zgghc� kf_kb� qZklbp� �jZaf_j � ihj � f_g__� �� fdf ��� jZaf_j � qZklbp� 1L�b� $O�

h^bgZdh\uc� b� jZ\_g � �� fdf �� AZ^Zgguc� \ZjbZgl � K<K�kf_kb� qZklbp� fh`gh � kqblZlv� ijZdlbq_kdb �

fh^_evx �©d\Zab�kiehrghc ª� kj_^u �k� [hevrbf �agZq_gb_f�©m^_evghcª� ih\_joghklb �dhglZdlZ�1L�b�

$O��J_`bfu �bgbpbbjh\Zgby� �aZ`b]Zgby�� K<K�� Z�� gZqZevgZy� l_fi_jZlmjZ � \k_]h �K<K�kf_kb� jZ\gZ�

���� D�� l_fi_jZlmjZ �aZ`b]Zgby�K<K�kf_kb�jZ\gZ������ D�� jbk �� ���� [ �� gZqZevgZy�l_fi_jZlmjZ � \k_]h �

K<K�kf_kb�jZ\gZ����� D��l_fi_jZlmjZ �aZ`b]Zgby�K<K�kf_kb �jZ\gZ������ D�� jbk ������ <�dZq_kl\_gghf �

kfuke_ � l_fi_jZlmjgu_ � ijhnbeb � khhl\_lkl\mxl � l_hj_lbq_kdbf � ij_^klZ\e_gbyf �� Z� \h � njhgl_ �

]hj_gby �gZ[ex^Zxlky �k\_joZ^bZ[Zlbq_kdb_�ibdb �l_fi_jZlmju ���

DZd�\b^gh �ba�jbkmgdh\��� b���� l_fi_jZlmjZ �]hj_gby �\ur_ �\ �kemqZ_�[he__�\ukhdhc�gZqZevghc�

l_fi_jZlmju � ijh]j_\Z �K<K�h[jZapZ��qlh �khhl\_lkl\m_l �wdki_jbf_glZevguf �^Zgguf ��Djhf_ � lh]h ��

\h � njhgl_ � ]hj_gby � gZ[ex^Z_lky � k\_joZ^bZ[Zlbq_kdbc� i_j_iZ^ � l_fi_jZlmju �� dhlhjuc � bf__l �

jZaebqgmx�Zfieblm^m�\ �kbem�g_h^ghjh^ghklb�b�^bkdj_lghklb �kj_^u �� ihjhrdh\hc �kf_kb����
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gZijZ\e_gby � K<K�h[jZapZ�� \ � jZaebqgu_� fhf_glu � \j_f_gb �� gZqZevgZy� l_fi_jZlmjZ � \k_]h � K<K�

h[jZapZ�jZ\gZ����� D��l_fi_jZlmjZ �aZ`b]Zgby�K<K�h[jZapZ�jZ\gZ������ D�

�
Jbk�� ��� GZ[hj � l_fi_jZlmjguo � ijhnbe_c � � jZki_j_^_e_gb_� l_fi_jZlmju � \^hev� p_gljZevgh]h�

gZijZ\e_gby � K<K�h[jZapZ�� \ � jZaebqgu_� fhf_glu � \j_f_gb �� gZqZevgZy� l_fi_jZlmjZ � \k_]h � K<K�

h[jZapZ�jZ\gZ����� D��l_fi_jZlmjZ �aZ`b]Zgby�K<K�h[jZapZ�jZ\gZ������ D�

GZ� �� f � aZdexqbl_evghf� wlZi_� aZieZgbjh\Zgh� ^Zevg_cr__� l_klbjh\Zgb_ � k� p_evx� ihbkdZ�

hilbfZevguo �agZq_gbc�iZjZf_ljh\ �fZl_fZlbq_kdhc �fh^_eb �ijhp_kkZ�K<K�^ey�h[_ki_q_gby�[he__�

\ukhdh]h �Z^_d\Zlgh]h�khhl\_lkl\by �f_`^m �jZkq_lgufb �^Zggufb �b�wdki_jbf_glZevgufb �^Zggufb �

ba�jZaebqguo�ebl_jZlmjguo �bklhqgbdh\��

AZf_qZgb_�� fZl_jbZe �� baeh`_gguc� \ur_ � \ � ih^jZa^_e_� ����� him[ebdh\Zg� \ � bklhqgbd_� ih^ �

ghf_jhf �>��@�kibkdZ�im[ebdZpbc�Z\lhjh\ �ijh_dlZ ��jZkiheh`_ggh]h �\ �dhgp_�hlq_lZ��

������� Kibkhd �pblbjm_fuo �im[ebdZpbc�d�ih^jZa^_em�����

��� MiZdh\db�iehlg_crb_ �>Bgl_jg_l �j_kmjk@����85/��KWWSV���GLF�DFDGHPLF�UX�GLF�QVI�EVH����������
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��� Bhj^Zg � <�B��� Dhl_g_\� K�<�� Fgh]hmjh\g_\h_ � jZkiZjZee_eb\Zgb_� ijhp_kkZ� nhjfbjh\Zgby �

kljmdlmju � ^Zgguo� jZkq_lghc� h[eZklb� \ � k_lhqguo� ko_fZo� j_r_gby � mjZ\g_gbc� K<K� ���

Fgh]hy^_jgu_ � ijhp_kkhju �� iZjZee_evgh_� ijh]jZffbjh\Zgb_ �� IEBK �� kbkl_fu � h[jZ[hldb �

kb]gZeh\��k[hjgbd �gZmqguo�klZl_c �<k_jhkkbckdhc�gZmqgh�ijZdlbq_kdhc �dhgn_j_gpbb��;ZjgZme�����

n_\jZey ������ ] ��±�;ZjgZme��;ZjgZme��������±� K�����������

��� Dm^jyrh\Z ��K�<�� Iheydh\ �� IZjZee_evgu_�Ze]hjblfu � j_r_gby �fgh]hf_jguo �djZ_\uo �aZ^Zq�^ey�

iZjZ[hebq_kdbo� mjZ\g_gbc�� <� k[ �� � Nmg^Zf_glZevgu_� nbabdh�fZl_fZlbq_kdb_ � ijh[e_fu � b�

fh^_ebjh\Zgb_ �l_ogbdh�l_ogheh]bq_kdbo�kbkl_f ��� \ui ����� F ���Ba �̂\h ��-DQXV�.��������� k�����������

����� HilbfbaZpby �iZjZf_ljh\ �ijh]jZffghc �fh^_eb �gZ�wlZi_ �dhfivxl_jgh]h �fh^_ebjh\Zgby �

ijhp_kkZ �K<K ��\uiheg_gZ �gZ��� f �aZdexqbl_evghf �wlZi_ �ijh_dlZ ��

<�dZq_kl\_�l_klh\h]h �h[t_dlZ �[ue �\u[jZg �ijhkl_crbc �deZkl_j�IDM �^ey��'� dhfivxl_jgh]h �

fh^_ebjh\Zgby �fZdjhdbg_lbdb �K<K��ihdZaZgguc�gZ�jbkmgdZo��G�b��D��JZaf_ju �jZkq_lghc�h[eZklb�

deZkl_jZ���� o��� o���� fdf ��Hkgh\gufb �©agZqZsbfbª� iZjZf_ljZfb �ijh]jZffghc �fh^_eb ��dhlhju_ �

^he`gu � [ulv � hilbfbabjh\Zgu � \ � \uqbkebl_evguo � wdki_jbf_glZo � gZ� wlZi_� l_klh\h]h �

fh^_ebjh\Zgby ��y\eyxlky �ke_^mxsb_�iZjZf_lju ��

��� GZqZevgh_�agZq_gb_�lhesbg �GU�^ey�bgl_jf_lZeebq_kdbo �ijhkeh_d ��h[jZamxsboky �gZ�]jZgbp_�

jZa^_eZ�f_`^m �y^jhf �f_ahyq_cdb��qZklbp_c�1L��b�hdjm`Zxsbf �_]h�keh_f�qZklbp�$O��<�gZqZevguc�

fhf_gl � fh^_ebjh\Zgby � lhesbgu � ijhkeh_d � GU� ^he`gu � [ulv � ^hklZlhqgh� fZeufb � \_ebqbgZfb�

� f_gvr_ �beb�[ebadh�d�\_ebqbg_�^bkdj_lgh]h �rZ]Z �K�ih �ijhkljZgkl\_gguf �dhhj^bgZlZf �;��<��=�� \ �

ijh]jZffghf �dhfie_dk_ �K �� fdf ���

��� LhesbgZ�+ �kehy�\ �gZqZevghc�ahg_�K<K�h[jZapZ��\ �dhlhjhf �bgbpbbjm_lky�©aZ`b]Zgb_ª� \hegu �

]hj_gby �K<K��

��� <j_fy � WLJQ�� \ � l_q_gbb� dhlhjh]h � ©aZ`b]Z_lkyª� \hegZ� ]hj_gby � \ � gZqZevghc� ahg_� K<K�h[jZapZ�

lhesbghc �+ ��

��� GZebqb_� l_iehhl\h^Z �ba�K<K�h[jZapZ� \h � \g_rgxx �kj_^m� �mq_l�dhwnnbpb_glZ� l_iehhl^Zqb �

gZ� ]jZgbqgmx� l_fi_jZlmjm � ijhlb\hiheh`ghc � ]jZgb � ih � hlghr_gbx � d� ]jZgb � K<K�h[jZapZ�� q_j_a�

dhlhjmx �bgbpbbjm_lky�aZ`b]Zgb_�\hegu �]hj_gby �K<K��

��� IhijZ\hqguc � dhwnnbpb_gl� N4 � gZ� nmgdpbx� \gmlj_gg_]h � l_ieh\u^_e_gby � �gZ� iZjZf_lj �

l_ieh\h]h � wnn_dlZ� 4 �� \ � ahg_� j_Zdpbb� K<K�� mqblu\Zxsbc � g_^hklZlhqgh_� ©ij_^klZ\bl_evkl\h ª�

maeh\uo� lhq_d� �� of_jghc � k_lhqghc� jZkq_lghc� h[eZklb� \ � bgl_jf_lZeebq_kdbo� ijhkehcdZo�

f_ahyq__d�� dhlhju_ � ©aZjh`^Zxlky ª� gZ� ]jZgbpZo� jZa^_eZ� f_`^m � qZklbp_c�1L�b� keh_f� qZklbp� $O��

G_h[oh^bfhklv � mq_lZ� dhwnnbpb_gl� N4 � h[hkgh\ZgZ�� \ � hkh[_gghklb�� \ � gZqZevguc� ijhf_`mlhd �

\j_f_gb � jZa\blby � ijhp_kkZ� K<K�� dh]^Z� bgl_jf_lZeebq_kdb_� kehb� bf_x � lhesbgm�� kjZ\gbfmx � k�

^bkdj_lguf �rZ]hf �K��b��\ �wlhf �kemqZ_��\ �bgl_jf_lZeebq_kdbo�ijhkehcdZo�fh`_l �g_�hdZaZlvky�gb�

h^ghc� k_lhqghc� lhqdb� �dZd� lhq_qgh]h� bklhqgbdZ� l_ieh\u^_e_gby ��� eb[h � g_^hklZlhqgh_� bo�

dhebq_kl\h��

DZ`^uc �jZkq_l ��khhl\_lkl\mxsbc �h^ghfm�\ZjbZglm�ihegh]h �gZ[hjZ�nbabq_kdbo�iZjZf_ljh\ �

b�iZjZf_ljh\ �ijh]jZffghc �fh^_eb ��aZgbfZ_l�^hklZlhqgh�[hevrh_ �\j_fy ��ihjy^dZ �kmlhd�b�[he__���
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Ihwlhfm � iheguc � pbde� l_klh\uo � jZkq_lh\ �� aZieZgbjh\Zgguo� ^ey� hilbfbaZpbb � iZjZf_ljh\ �

ijh]jZffghc �fh^_eb ��aZgye�ihjy^dZ ��� o�f_kyp_\ ���

Gb`_ � ijb\_^_gu � ebrv � g_dhlhju_ � ©oZjZdl_jgu_ ª� j_amevlZlu� lZdbo� jZkq_lh\ �� dhlhju_ �

iha\hebeb� hij_^_eblv � gZ[hj � ijb[ebabl_evguo � agZq_gbc� iZjZf_ljh\ � ijh]jZffghc � fh^_eb ��

dhlhju_ � _s_� [m^ml� mlhqgylvky� \ � ^Zevg_crbo� bkke_^h\Zgbyo�� Gb`_ � gZ� ijb\_^_gguo � jbkmgdZo�

ihdZaZgu�gZ[hju �l_fi_jZlmjguo �ijhnbe_c �\^hev��� o�gZijZ\e_gbc ��iZjZee_evguo�hkb�=��>ey��� ]h�

gZijZ\e_gby � dhhj^bgZlu � �[ � �� \ � � ��������� Z� ^ey� �� ]h� gZijZ\e_gby � ±�p_gljZevgh]h�gZijZ\e_gby � ±�

dhhj^bgZlu ��[ � ��\ � � ���������

��� Ijhnbeb � l_fi_jZlmju � ^ey�� � GU ���� fdf �� +  �� fdf ��WLJQ ����� � fk ��N4 �  ��� l_iehhl\h^Z �g_l��

LaZ`b]  ����� D��L�  ���� D����

�

��� Ijhnbeb �l_fi_jZlmju �^ey���GU ���� fdf ��+  �� fdf ��WLJQ ���� �fk ��������� fk ��N4 � ��� l_iehhl\h^Z �

g_l��LaZ`b]  ����� D��L�  ���� D���
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Ijb �wlbo�mkeh\byo��gZqbgZy�k������� bl_jZpbc ��k������ fk ��� l_fi_jZlmjZ �]hj_gby �klZgh\blky �gb`_ �

lhqdb�ieZ\e_gby�nZau�1L� $O� ��gb`_ ������ D��� ihwlhfm�jZkl_l �lhesbgZ �wlhc�nZah\hc�ijhkehcdb ����

uc �kgbam�]jZnbd ��



���
�

�
�

��� Ijhnbeb �l_fi_jZlmju �^ey���GU ���� fdf ��+  �� fdf ��WLJQ ����� �fk ������� fk ��N4 � ��� l_iehhl\h^Z �g_l��

LaZ`b]  ����� D��L�  ���� D���

�
�

�

�

�

�

�

�

�

�

�



���
�

��� Ijhnbeb �l_fi_jZlmju �^ey���GU ����� fdf ��+  ��� fdf ��WLJQ ��� �fk ������� fk ��N4 � ��� dhwnnbpb_gl�

l_iehhl^Zqb ������� LaZ`b]  ����� D��L�  ���� D���

�
AZdexq_gb_�

:gZebabjmy� \ur_ � ijb\_^_ggu_ � j_amevlZlu�� \b^gh �� qlh � iZjZf_lj � GU ����� fdf � �f_g__�

^bkdj_lgh]h � rZ]Z � K �� fdf �� \k_� lZdb� ^himklbf �� LhesbgZ� ahgu� bgbpbbjh\Zgby� \hegu � ]hj_gby �

^he`gZ�[ulv �g_�f_g__�+  ��� fdf ��\j_fy �aZ`b]Zgby�\hegu �]hj_gby �^he`gh �[ulv �g_�f_g__�WLJQ� ������

fk ��dhwnnbpb_gl�N4 ��lj_[m_l �_s_�mlhqg_gbc��

AZf_qZgb_�� fZl_jbZe �� baeh`_gguc� \ur_ � \ � ih^jZa^_e_� ����� him[ebdh\Zg� \ � bklhqgbdZo� ih^ �

ghf_jZfb �>������@�kibkdZ�im[ebdZpbc�Z\lhjh\ �ijh_dlZ ��jZkiheh`_ggh]h �\ �dhgp_�hlq_lZ��

����� Fhe_dmeyjgh �^bgZfbq_kdh_�bkke_^h\Zgb_�fbdjhdbg_lbdb �K< �kbgl_aZ�bgl_jf_lZeeb^h\ �

\ �gZgh��b�fbdjhjZaf_jguo �kehbkluo �[bgZjguo �kbkl_fZo �1L�$O�b�7L�$O��bkke_^h\Zgb_�

\uiheg_gh �gZ��� f �ijhf_`mlhqghf �wlZi_ ��

AZ^ZqZ� ZgZebaZ� fbdjh]_l_jh]_gghc � kljmdlmju � \hegu � ]hj_gby � �k� gZebqb_f� \ � kljmdlmj_�

©fbdjhhqZ]h\ ª� ]hj_gby �� ihemqbeZ� gZa\Zgb_� ©ijh[e_fu � ^bkdj_lghklb ª� K<K�� b� \ � [hevrbgkl\_ �

kemqZ_\� hgZ� j_rZ_lky � wdki_jbf_glZevguf � iml_f � ihlhfm �� qlh � \u\h^u � jZaebqguo� l_hj_lbq_kdbo�

fh^_e_c� h� ih\_^_gbb � \hegu � ]hj_gby � gZ� fZdjhkdhibq_kdhf � b�beb� fbdjhkdhibq_kdhf � mjh\g_�

ijhlb\hj_qZl � ^jm] � ^jm]m�� >ey� bkke_^h\Zgby� dbg_lbdb� ]hj_gby � ^bki_jkghnZaguo� kbkl_f � b�

w\hexpbb� ^bkdj_lgh]h � jZkiZ^Z� l_ieh\hc � kljmdlmju � \hegu � K<K� \ � ehdZevgh� g_mklhcqb\uo�

j_`bfZo � fbdjh]_l_jh]_ggh]h � ]hj_gby � g_h[oh^bfh � ^_lZevgh_� bamq_gb_� b� mlhqg_gb_� nbabdh�

obfbq_kdbo� b� fZl_fZlbq_kdbo � fh^_evguo � ij_^klZ\e_gbc � h� jZaebqguo� kljmdlmjguo � b� nZah\uo�

ij_\jZs_gbyo �\ �ijhp_kk_ �K<�kbgl_aZ��qlh �b]jZ_l �\Z`gmx �jhev �^ey�hilbfbaZpbb �l_ogheh]bq_kdbo�

j_`bfh\ � K<�kbgl_aZ� fZl_jbZeh\ � k� aZ^Zggufb� nmgdpbhgZevgufb� b� wdkiemZlZpbhggufb�

k\hckl\Zfb ��

Gb`_ � jZkkfhlj_gu � g_dhlhju_ � fh^_evgu_� ij_^klZ\e_gby � h� j_`bf_ � fbdjh]_l_jh]_ggh]h �

]hj_gby � ijb � ijhl_dZgbb � ijhp_kkZ� K<K� \ � fh^_evguo � ©kehbkluoª� gZgh�� b� fbdjhjZaf_jguo �

kljmdlmjZo� [bgZjguo � kbkl_fZo� 1L�$O�b� 7L�$O��khklZ\u � dhfihg_glh\ � \ � gbo� khhl\_lkl\mxl �
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hij_^_e_gguf � kl_obhf_ljbq_kdbf � khhlghr_gbyf �� JZkkfZljb\Z_fu_ � kehbklu_� gZgh�� b�

fbdjhjZaf_jgu_ �[bgZjgu_ �kbkl_fu �fh`gh �ijbgylv �\ �dZq_kl\_�©ZgZeh]Zª� lhgdh]h�^bnnmabhggh]h�

kehy� bgl_jf_lZeeb^h\ �� h[jZamxs_]hky � gZ� ]jZgbp_� jZa^_eZ� \ � ©f_ahyq_cd_ª� ijb � bamq_gbb�

fZdjhdbg_lbdb � K<�kbgl_aZ� \ � [bgZjguo � ihjhrdh\uo � kf_kyo� �kf �� ih^jZa^_e � ������ Bkke_^h\Zgb_�

j_`bfZ � fbdjh]_l_jh]_ggh]h � ]hj_gby � ijb � ijhl_dZgbb � ijhp_kkZ� K<K� \ � fh^_evguo � ©kehbkluoª�

kljmdlmjZo� [bgZjguo � kbkl_f � [ueh � ijhba\_^_gh � k� ihfhsvx � dhfivxl_jgh]h � fh^_ebjh\Zgby �

f_lh^hf �©fhe_dmeyjghc�^bgZfbdb��F> �ª� \ � iZd_l_�/$0036� k�bkihevah\Zgb_f�_]h�\hafh`ghklb �

ijbf_g_gby �iZjZee_evguo�\uqbke_gbc�>�@��

F_lh^ � F> � j_Zebam_l� kh[hc� ^bkdj_lgh �dhglbgmZevguc� ih^oh^ � fh^_ebjh\Zgby �� \ � dZq_kl\_�

hkgh\u � hibkZgby� \j_f_gghc � w\hexpbb� kbkl_fu � bkihevam_lky� gvxlhgh\kdZy � f_oZgbdZ�� Z� kZfZ�

kbkl_fZ �ij_^klZ\ey_lky �\ �\b^_�kh\hdmighklb�qZklbp��dZd�fZl_jbZevguo �lhq_d��� Ijb �wlhf �ijhp_kk �

fh^_ebjm_lky� bgl_]jbjh\Zgb_f � mjZ\g_gbc� ^\b`_gby � hl^_evguo� qZklbp� gZ� hkgh\_� ijhklh]h �

ihl_gpbZevgh]h� \aZbfh^_ckl\by � k� ihklhygguf � \j_f_gguf � rZ]hf �� Fh^_ebjh\Zgb_ � f_lh^hf � F> �

w\hexpbb� kbkl_fu � ©djmiguo ª� qZklbp� �hl^_evguo� ]jZgme� fZl_jbZeZ �� ^Z_l� __� fZdjhkdhibq_kdh_�

hibkZgb_��Z� \ � kemqZ_� fh^_ebjh\Zgby �gZ�Zlhfghf �mjh\g_�d\Zglh\u_ �wnn_dlu�bgdZikmebjmxlky� \ �

nmgdpbb�ihl_gpbZeZ�^ey�mlhqg_gby�hkh[_gghklb�\aZbfh^_ckl\by �qZklbp�kbkl_fu ��>Z`_ �k�mqzlhf�

^_l_jfbgbjh\Zggh]h � oZjZdl_jZ� f_oZgbdb� GvxlhgZ�� ^h[Z\e_gb_� \ � fh^_ev � oZhlbq_kdh]h�

l_jfh^bgZfbq_kdh]h �^\b`_gby �k�ihfhsvx ��gZijbf_j ��aZ^Zgby�kemqZcguo�gZqZevguo�kdhjhkl_c �\ �

khhl\_lkl\bb � k� jZkij_^_e_gb_f � FZdk\_eeZ� iha\hey_l � ijb[ebablv � j_amevlZlu� fh^_ebjh\Zgby � d�

j_Zevghfm�ih\_^_gbx �kbkl_fu �b�ihemqblv�^Zggu_�h�fZdjhkdhibq_kdbo�oZjZdl_jbklbdZo�h[t_dlZ ��

F_lh^ � F> � rbjhdh � ijbf_gy_lky � \ � h[eZklb� [bhobfbb �� h^gZdh� ij_bfms_kl\Z � f_lh^Z � fh`gh �

bkihevah\Zlv� ^ey� lhqgh]h � hij_^_e_gby� fbdjhkdhibq_kdbo � kljmdlmj � fZl_jbZeh\ �� fh^_ebjh\Zgby �

gZghh[t_dlh\ �k�p_evx�bkke_^h\Zgby�bo�k\hckl\ �b�ihbkdZ�kihkh[h\ �kbgl_aZ��

<hafh`ghklv � bkke_^h\Zgby� j_`bfZ � fbdjh]_l_jh]_ggh]h � ]hj_gby � b� gZ� wlhc� hkgh\_� \ � oh^_�

ijhp_kkZ� K<K� jZkihagZ\Zgby� ehdZevghc� g_mklhcqb\hklb� ^\b`_gby � \hegu � ]hj_gby � iha\hey_l �

k\h_\j_f_ggh � hkms_kl\eylv � dhgljhev � b� mijZ\e_gb_� ijhp_kkhf � K<K� ^ey� h[_ki_q_gby� _]h�

klZ[bevghklb �b�h^ghjh^ghklb �\h �\k_f �h[t_f_ �ihjhrdh\hc �kf_kb��>Zgguc�Zki_dl �aZ^Zqb�y\ey_lky�

ZdlmZevguf� b� \Z`guf � \ � ijZdlbq_kdhf � ijbf_g_gbb � K<K� ^ey� jZajZ[hldb � �'� ijbgl_jh\ � ]hlh\uo �

ba^_ebc� ba� f_lZeeZ� b� f_lZeehd_jZfbdb � \ � h[eZklb� Z^^blb\guo � l_ogheh]bc�� Hkgh\gufb �

dhgljhebjm_fufb �iZjZf_ljZfb �y\eyxlky �l_fi_jZlmjZ �b�kdhjhklv �jZkijhkljZg_gby �\hegu �]hj_gby �

K<K�ih �nhjfh\Zgghc �ihjhrdh\hc �kf_kb�bkoh^guo�j_Z]_glh\ �j_Zdpbb��

������� Bkke_^h\Zgb_�fbdjhdbg_lbdb �K<�kbgl_aZ�Zexfbgb^Z �gbd_ey�\ �gZghjZaf_jghc �

kehbklhc �kbkl_f_ �1L�$O�

<� bkoh^ghc� kehbklhc� kljmdlmj_� kf_kb� 1L�$O� �jbk �� ��� dZ`^uc � ©djmiguc ª� kehc� kljmdlmju �

khklhbl � ba� g_kdhevdbo� Zlhfguo � keh_\� �Zlhfguo � iehkdhkl_c��� h[jZamxsbo � djbklZeebq_kdmx�

kljmdlmjm�� j_r_ldm ��ba�we_f_glZjguo�djbklZeebq_kdbo�yq__d�lbiZ �=PD��Zg]e���IFF��k�iZjZf_ljZfb ��

^ey� 1L� iZjZf_lj � D ������� gf �� D ������ gf � ^ey� $O� >��� �@��Hlghr_gb_ � qbkeZ� Zlhfh\ � jZ\gh �

1 1L�1 $O ������ l �_��^hey�Zlhfh\ �1L�jZ\gZ�Q ������������������
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�
Jbk����� Ko_fZlbqgh_�ij_^klZ\e_gb_ �bkoh^ghc�kehbklhc�kljmdlmju �kbkl_fu �1L�$O�

GZqZevgZy� l_fi_jZlmjZ � h[jZapZ� � jbk �� ��� ijbgylZ � jZ\ghc � ���� D� b� ijb � wlhc� l_fi_jZlmj_ �

ijhba\h^beZkv � ©j_eZdkZpbyª� \k_c� kljmdlmju � \ � l_q_gbb� ���� gk� k� nbdkbjh\Zggufb �

l_jfh^bgZfbq_kdbfb � iZjZf_ljZfb �� qbkeh� Zlhfh\ � 1 �������� \g_rg__ � ^Z\e_gb_� 3 �� ;Zj � b�

l_fi_jZlmjZ �L ���� D��137� ZgkZf[ev���

GZ� wlhf � wlZi_� fh^_ebjh\Zgby � mklZgZ\eb\Zebkv� ih � \k_f � �� f � baf_j_gbyf � i_jbh^bq_kdb_�

]jZgbqgu_ � mkeh\by�� I_jbh^bq_kdb_ � ]jZgbqgu_ � mkeh\by� khojZgyxlky � ^ey� \k_]h � h[jZapZ� b� gZ�

ke_^mxs_f �wlZi_��GZ� wlhf �wlZi_� \ � l_q_gbb� ���� gk�hkms_kl\ey_lky� ijh]j_\ � kljmdlmju �hl � ���� ^h�

����� D� \ � gZqZevghc� h[eZklb� h[jZapZ� ��� o��� o��� gf �� \ � mkeh\byo� 197� ZgkZf[ey�� ]^_� 9� ±� h[t_f �

h[eZklb� gZ]j_\Z �� <� l_q_gbb� wlh]h� `_ � ijhf_`mldZ � \j_f_gb � ^ey� kbkl_fu � Zlhfh\ � \ � hklZ\r_cky �

h[eZklb� h[jZapZ� k� jZaf_jZfb � ���� o��� o��� gf �� mklZgZ\eb\Zxlky� mkeh\by� 19(� ZgkZf[ey� �(±

kmffZjgZy �wg_j]by�Zlhfh\ ���AZl_f �gZqbgZ_lky�fh^_ebjh\Zgb_ �jZkijhkljZg_gby �\hegu �K<�kbgl_aZ�

k�khojZg_gb_f�mkeh\bc�19(� ZgkZf[ey�^ey�\k_]h �h[jZapZ��Ijb �wlhf �gZ�]jZgbpu �jZkq_lghc�h[eZklb�

\^hev� hkb� O� gZdeZ^u\Zxlky� ©k\h[h^gu_ ª� ]jZgbqgu_ � mkeh\by�� Z� \^hev� hk_c� <� b� =� hklZxlky �

i_jbh^bq_kdb_�]jZgbqgu_�mkeh\by���

<� \uqbkebl_evguo � wdki_jbf_glZo � �<W�� ih � fh^_ebjh\Zgbx � w\hexpbb� kbkl_fu � 1L�$O�

bkihevah\Zebkv� ^\_ � jZagh\b^ghklb � ihl_gpbZeZ� f_`Zlhfgh]h � \aZbfh^_ckl\by � � jbk �� ��� \ � fh^_eb �

©ih]jm`_ggh]h �ZlhfZ ª�� Zg]e���HPEHGGHG�DWRP�PRGHO�±�($0���

Ih �]jZgbpZf �©ieZlh ª� dZ`^h]h � l_fi_jZlmjgh]h � ijhnbey �� jbk �� ��� ^ey�ihl_gpbZeZ�($0B�����

hp_gb\ZeZkv� kdhjhklv � ^\b`_gby � njhglZ � \hegu � ]hj_gby �� ijb[ebabl_evgh � jZ\gZy� ��� f �k�� l �_�� ^ey�

fbdjh �� b� gZghjZaf_jguo � h[jZaph\ � kehbkluo� kljmdlmj � �Zg]e��� QDQRIRLOV��dbg_lbdZ� ]hj_gby �

jZa\b\Z_lky �gZ�^\Z�ihjy^dZ �[uklj__ ��q_f �\ �fZdjhh[jZapZo ��

�
Jbk����� JZagh\b^ghklb�($0� ihl_gpbZeh\ �f_`Zlhfgh]h �\aZbfh^_ckl\by ���

Z�±�($0� ihl_gpbZe������ ] ��>�@������[ �±�($0� ihl_gpbZe������ ] ��>�@�



���
�

<hegZ�]hj_gby �^hklb]Z_l �dhgpZ�h[jZapZ��dhhj^bgZlZ����� gf �� ijbf_jgh �aZ���� gk��<�jZ[hl_ �>�@�

ijb\_^_gu �ZgZeh]bqgu_�mkeh\by�ijh\_^_gby �<W�b�ZgZeh]bqgZy�ko_fZ�kehbklhc�kljmdlmju ��H^gZdh�

\j_fy � ijh]j_\Z � gZqZevghc� ahgu� \ � jZ[hl_ � >�@�khklZ\eyeh� ����� gk�� l �_�� gZ� ����� gk� �beb� gZ� �����

f_gvr_ � \j_f_gb � ���� gk�� mklZgh\e_ggh]h� \ � <W� Z\lhjh\ � ijh_dlZ �� <� jZ[hl_ � >�@�mdZaZgZ� kdhjhklv �

^\b`_gby �njhglZ �\hegu �]hj_gby ��jZ\gZy������� f �k��qlh �aZf_lgh�f_gvr_ �agZq_gby���� f �k�� jbk �������

�
Jbk�� ��� K_f_ckl\h � l_fi_jZlmjguo � ijhnbe_c � dZd� nmgdpbhgZevguo� aZ\bkbfhkl_c � l_fi_jZlmju �

]hj_gby �K<K�hl �dhhj^bgZlu �O�^ey�ihke_^h\Zl_evguo�fhf_glh\ �\j_f_gb ��($0B������ 3� ���%DU��

<_jhylg__ � \k_]h�� jZagbpm� \ � agZq_gbyo� kdhjhklb � ^\b`_gby � njhglZ � fh`gh � h[tykgblv � [he__�

^ebl_evguf � \j_f_g_f � ijh]j_\Z � gZqZevghc� ahgu� h[jZapZ� \ � <W� Z\lhjh\ � ijh_dlZ �� L_fi_jZlmjgh_ �

©ieZlh ª� ]hj_gby � ^ey� \j_f_gb � ��� gk� \ � jZ[hl_ � >�@�jZ\gh � ����� D�� dhlhjh_ � ^hklZlhqgh� [ebadh� d�

khhl\_lkl\mxs_fm �agZq_gbx�l_fi_jZlmjgh]h �©ieZlh ª�� ijb[ebabl_evgh ������ D���dhlhjh_ �hljZ`_gh �

gZ�jbkmgd_����

Ijb �bkihevah\Zgbb�ihl_gpbZeZ�($0B����� hp_gdZ�kdhjhklb �^\b`_gby �njhglZ �\hegu �]hj_gby �

� jbk ����� ijb[ebabl_evgh �jZ\gZ���� f �k��b�\hegZ�]hj_gby �^hklb]Z_l �dhgpZ�h[jZapZ�g_fgh]bf �f_gvr_ �

��� gk�� <� jZ[hl_ � >�@�ijb\_^_gu � ZgZeh]bqgu_� mkeh\by� fh^_ebjh\Zgby � <W�� dZd� b� \ � >�@��k� l_f � `_ �

\j_f_g_f � ����� gk� ^ey� ijh]j_\Z � gZqZevghc� ahgu� h[jZapZ� hl � ���� ^h� ����� D�� gh� ^ey� ihl_gpbZeZ�

($0B������ >ey� gZqZevghc� l_fi_jZlmju � j_eZdkZpbb� ���� D� � jbk �� �� Z�� >�@��b� ^ey� agZq_gby� ^heb�

Zlhfh\ �1L��kh\iZ^Zxs_c �kh�agZq_gb_f�Q ������� ^Zgghc�klZlvb �Z\lhjh\ ��hp_gdZ�kdhjhklb �^\b`_gby �

\hegu �]hj_gby � \ � jZ[hl_ �>�@�ijb[ebabl_evgh � jZ\gZ� ��� f �k��Wlh�agZq_gb_� lZd`_ �hdZaZehkv� f_gvr_ �

ihemq_ggh]h� Z\lhjZfb � ijh_dlZ � agZq_gby� ��� f �k�� qlh � lZd`_ � fh`gh �� \_jhylg__ � \k_]h�� h[tykgblv �

[hevrbf �\j_f_g_f �ijh]j_\Z ������ gk��gZqZevghc�ahgu�h[jZapZ�\ �<W�Z\lhjh\ �ijh_dlZ ���
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�
Jbk����� K_f_ckl\h �l_fi_jZlmjguo �ijhnbe_c �dZd�nmgdpbhgZevguo�aZ\bkbfhkl_c �l_fi_jZlmju �]hj_gby �K<K�
hl �dhhj^bgZlu �O�^ey�ihke_^h\Zl_evguo�fhf_glh\ �\j_f_gb ��($0� ihl_gpbZe������ ] ���\g_rg__ �^Z\e_gb_�3� �
��%DU��

:gZebabjmy� jbk �� ��� fh`gh �kdZaZlv��qlh� \hegZ�]hj_gby �^hklb]Z_l �dhgpZ�h[jZapZ��dhhj^bgZlZ����� gf ��
ijbf_jgh �aZ���� gk��l_fi_jZlmjgh_ �ieZlh �bf__l �©ijh\Ze ª� \ �kj_^g_c�qZklb�K<K�h[jZapZ���Z�khhl\_lkl\mxsZy �
l_fi_jZlmjZ � dhg_qghc� h[eZklb� hp_gb\Z_lky� \ � ^bZiZahg_� ����±����� D� �l_fi_jZlmjZ � ]hj_gby � gZqZevghc�
h[eZklb� h[jZapZ� hdZau\Z_lky� gb`_ �� l �_�� ihjy^dZ � ���������� D��� <� ihke_^mxsb_� \j_f_gZ � �k� ��� ^h� ��� gk��
l_fi_jZlmjZ � dhg_qghc� h[eZklb� klZgh\blky � _s_� \ur_ � �hdheh� ����� D��� Z� ijh\Ze � gZ� l_fi_jZlmjghf � ieZlh �
©bkq_aZ_lª��

<� jZ[hl_ � >�@�̂ ey� l_fi_jZlmju � j_eZdkZpbb� ���� D� �jbk �� �E�� >�@��̂ Zggu_� gZ� khhl\_lkl\mxs_c �
]jZnbq_kdhc� aZ\bkbfhklb � ^ey� ^heb� Zlhfh\ � 1L�� jZ\ghc � Q �������� hlkmlkl\mxl �� WdkljZiheypby� wlhc�
aZ\bkbfhklb �^h�lhqdb�Q ������� ^Z_l�hp_gdm�l_fi_jZlmju �]hj_gby �k\ur_ ������ D��

<uqbkebl_evgu_�wdki_jbf_glu ��\ �dhlhjuo �\g_rg__ �^Z\e_gb_�\aZf_g��� ;Zj �[ueh �mklZgh\e_gh�jZ\guf �
��� 3 �� ;Zj �� k�khojZg_gb_f�\k_o�hklZevguo�iZjZf_ljh\ �ij_`gbfb ��ijZdlbq_kdb �ih\lhjbeb �\k_�j_amevlZlu��
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�
Jbk����� K_f_ckl\h �l_fi_jZlmjguo �ijhnbe_c �dZd�nmgdpbhgZevguo�aZ\bkbfhkl_c �l_fi_jZlmju �]hj_gby �K<K�

hl �dhhj^bgZlu �O�^ey�ihke_^h\Zl_evguo�fhf_glh\ �\j_f_gb ��ihl_gpbZe�($0B������ \g_rg__ �^Z\e_gb_�3 ��
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Bkihevamy� ijh]jZffguc � iZd_l � 29,72� >�@�� ij_^gZagZq_gguc� ^ey� jZkihagZ\Zgby� b�

\bamZebaZpbb�kljmdlmj �we_f_glZjguo�yq__d�\ � fh^_ebjm_fuo �Zlhfguo �b�fhe_dmeyjguo�kbkl_fZo��

[ue �ijh\_^_g �ZgZeba�dhebq_kl\�b�ijhp_glgh]h �kh^_j`Zgby �jZaebqguo�lbih\ �we_f_glZjguo�yq__d�\ �

kljmdlmj_�h[jZapZ�\ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb �K<�kbgl_aZ�� jbk ���� b���� lZ[ebpZ�^ey�^\mo�

jZagh\b^ghkl_c�ihl_gpbZeZ�($0���

GZ� jbkmgd_� �� ihdZaZgu� kljmdlmju � jZkij_^_e_gby � Zlhfh\ � 1L� b� $O�\ � ihke_^h\Zl_evgu_�

fhf_glu � \j_f_gb � ijb � bkihevah\Zgbb� \ � <W� ihl_gpbZeZ� ($0B������ dhlhju_ � dZq_kl\_ggh�

khhl\_lkl\mxl � ZgZeh]bqguf� kljmdlmjZf �� ij_^klZ\e_gguo � \ � klZlv_� >�@��b� dhlhju_ � ih^l\_j`^Zxl �

jZaebqb_�\ �agZq_gbyo�kdhjhklb �^\b`_gby �\hegu �]hj_gby ��ihemq_gguo�\ �jZ[hl_ �>�@�b�\ �<W�Z\lhjh\ �

ijh_dlZ ���

�
Jbk����� GZ[hj �rebnh\ ��k_q_gbc��kljmdlmju �jZkij_^_e_gby �\ �kehyo�Zlhfh\ �1L��k\_leh �k_ju_�lhqdb��

b� $O� �l_fgh �k_ju_� lhqdb�� ih � h[jZapm� \ � ihke_^h\Zl_evgu_� fhf_glu � \j_f_gb �� \ � gZqZe_� h[jZapZ�

h^ghjh^gZy�ahgZ��ke_\Z��khhl\_lkl\m_l �nZa_�1L$O��ihl_gpbZe�($0B������

W\hexpby� kljmdlmju � � jbk �� ��� khhl\_lkl\m_l � j_`bfm � jZkl\hj_gby � b� djbklZeebaZpbb� ba�

jZkieZ\Z ��J_amevlZlu� ijh\_^_gguo �<W�k�bkihevah\Zgb_f� ihl_gpbZeZ�($0B������ hljZ`_ggu_ �gZ�

jbkmgd_� ��� ih^l\_j`^Zxl � ^bgZfbdm� w\hexpbb� fhaZbqghc� kljmdlmju � ih � h[jZapm� \ �

ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb ��dZd�b�\ �klZlv_�>�@��dhlhjZy�kkueZ_lky�gZ�wdki_jbf_glZevgh_�

ih^l\_j`^_gb_ � fhaZbqguo�kljmdlmj � \ � \b^_�kgbfdh\ � ijhk\_qb\Zxs_c �we_dljhgghc� fbdjhkdhibb �

�Zg]e���7(0����

�
Jbk����� GZ[hj �rebnh\ ��k_q_gbc��kljmdlmju �jZkij_^_e_gby �\ �kehyo�Zlhfh\ �1L��k\_leh �k_ju_�lhqdb��

b� $O� �l_fgh �k_ju_� lhqdb�� ih � h[jZapm� \ � ihke_^h\Zl_evgu_� fhf_glu � \j_f_gb �� \ � gZqZe_� h[jZapZ�

h^ghjh^gZy�ahgZ��ke_\Z��khhl\_lkl\m_l �nZa_�1L$O��ihl_gpbZe�($0B������

FhaZbqgZy� kljmdlmjZ� nhjfbjm_lky � \ � j_amevlZl_� kf_gu � j_`bfZ � ©jZkl\hj_gby � b�

djbklZeebaZpbb�ba�jZkieZ\Z ª� gZ�j_`bf �©jZkl\hj_gby �k�\uiZ^_gb_f �hkZ^dZ�\ �\b^_�l\_j^hc �nZauª��

<� klZlv_�>�@�h[hkgh\u\Zxlky � ke_^mxsb_� mkeh\by� ijhy\e_gby � fhaZbqghklb��Q!���� b� l_fi_jZlmjZ �

j_eZdkZpbb�^he`gZ�[ulv �[hevr_ ����� D�� \ �gZr_f �kemqZ_�Q ������� b�l_fi_jZlmjZ �j_eZdkZpbb�jZ\gZ�
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���� D���Ke_^h\Zl_evgh��j_amevlZlu�fh^_ebjh\Zgby �ijhp_kkZ�jZkijhkljZg_gby �\hegu �]hj_gby �K<K�

k� bkihevah\Zgb_f� ihl_gpbZeZ� ($0B����� y\eyxlky � dhjj_dlgufb � j_amevlZlZfb� ih � kjZ\g_gbx � k�

j_amevlZlZfb��ihemq_ggufb �ijb �bkihevah\Zgbb�ihl_gpbZeZ�($0B������

:gZebabjmy� jbkmghd� ��� ijb � ijhoh`^_gbb � \hegu � ]hj_gby � K<K� �gZijbf_j �� ke_\Z�gZijZ\h ��

gZ[ex^Z_lky �wnn_dl�ehdZebaZpbb�l_ieZ �k�mklZgh\e_gb_f�[he__�\ukhdhc�l_fi_jZlmju �\ �dhg_qghc�

h[eZklb� h[jZapZ� ih � kjZ\g_gbx � k� gZqZevghc� h[eZklvx �� \ � j_amevlZl_� q_]h� gZ� l_fi_jZlmjghf �

ijhnbe_ �d���� gk�gZ�l_fi_jZlmjghf �©ieZlh ª� gZ[ex^Z_lky �ieZ\guc �©ijh\Ze ª�� AZl_f �\ �ihke_^mxsb_�

\j_f_gZ ��F���� ih ���� gk��gZ[ex^Z_lky �ijh^he`_gb_ �]hj_gby �� lhqg__�]h\hjy ��^h]hjZgb_�� \ �bg\_jkghf �

gZijZ\e_gbb � �kijZ\Z �gZe_\h�� k� \ujZ\gb\Zgb_f � l_fi_jZlmjgh]h � ieZlh � gZ� agZq_gb_� l_fi_jZlmju �

dhg_qghc�h[eZklb�h[jZapZ� �gZ� [he__� \ukhdh_�agZq_gb_� l_fi_jZlmju � ����� D��� LZd�dZd�d� fhf_glm �

\j_f_gb ���� gk�l_fi_jZlmjZ �\ �dhg_qghc�h[eZklb�K<K�h[jZapZ�klZgh\blky �jZ\ghc ������ D�� ijbf_jgh �

����� � K���Z�^hey�Zlhfh\ �1L�jZ\ghc �Q ����������������� lh �kh]eZkgh�^bZ]jZff_ �khklhygby��nZah\h]h�

jZ\gh\_kby �� kbkl_fu � 1L�$O� fh]ml � ijhbkoh^blv � ijhp_kku � h[jZah\Zgby� b� jZkiZ^Z�

bgl_jf_lZeebq_kdbo� nZa�� K� \ukhdhc� kl_i_gvx � \_jhylghklb � fh`_l � ijhbkoh^blv � fgh`_kl\_gguc �

K<K��FK<K ��� dhlhjuc �gZ[ex^Z_lky � lhevdh�\ �^\mokehcguo�iezgdZo�� ijh^mdlu � j_Zdpbb��dhlhjuo �

y\eyxlky � w\l_dlbdZfb � >�@��FK<K � ij_^klZ\ey_l � kh[hc� gh\uc � h[jZlbfuc � Z\lh\hegh\hc �

w\l_dlbq_kdbc� nZah\uc� i_j_oh^ � >�@�b� aZdexqZ_lky� \ � lhf �� qlh � gZ� h^ghf � b� lhf � `_ � h[jZap_� K<K�

fh`gh �bgbpbbjh\Zlv �^hklZlhqgh�[hevrh_ �qbkeh�jZa��

<ur_mihfygmlh_ � ijhoh`^_gb_ � \hegu � ]hj_gby � ^h� dhg_qghc� h[eZklb� K<K�h[jZapZ� d� ��� gk�

ih^l\_j`^Z_lky � b� rebnZfb � fhaZbqghc� kljmdlmju � �jbk �� ���� : � bf_ggh �� i_j\hgZqZevgu_� ��

]hjbahglZevguo�kehy�k� `b^dbf �$O��hlh[jZ`_ggu_ �gZ� jbkmgd_� �� kbgbf �p\_lhf �� d�wlhfm� fhf_glm �

\j_f_gb � l_jyxl � q_ldhklv� kbg_]h� p\_lZ�� lZd� dZd� kehb� `b^dh]h � $O�\ � khhl\_lkl\bb � k� f_oZgbafhf �

©jZkl\hj_gby � k� \uiZ^_gb_f � hkZ^dZ� \ � \b^_� l\_j^hc � nZauª� �³PRVDLF� RI� UHDFWLYH� GLVVROXWLRQ�

SUHFLSLWDWLRQ´�� ©aZihegyxlky ª� l\_j^hc � nZahc� 1L$O��gZqbgZy� hl � ]jZgbp � \gmljv � wlbo� keh_\� >�@��<�

ijhf_`mld_ �\j_f_gb �hl ���� ^h���� gk�ijhbkoh^bl �ijhp_kk �^h]hjZgby�\ �bg\_jkghf �gZijZ\e_gbb �ijb �

[he__�\ukhdhc�l_fi_jZlmj_ ������ D��qlh �lZd`_ �ih^l\_j`^Z_lky �gZ�jbkmgd_��� mkbe_gb_f�g_q_ldhklb�

kbg_]h� p\_lZ� kh� \j_f_g_f � �^\b`_gb_ � ]jZgbpu � g_q_ldhklb� kbg_]h� p\_lZ� k� l_q_gb_f � \j_f_gb �

ijhbkoh^bl �kijZ\Z �gZe_\h����

Bkihevamy� ijh]jZffguc � iZd_l � 29,72� >�@��[ue � ijh\_^_g � ZgZeba� dhebq_kl\� b� ijhp_glgh]h �

kh^_j`Zgby � jZaebqguo� lbih\ � we_f_glZjguo� yq__d� \ � kljmdlmj_� h[jZapZ� \ � ihke_^h\Zl_evgu_�

fhf_glu � \j_f_gb � K<�kbgl_aZ� �lZ[e �� ���� :gZeba� ihdZaZe�� qlh � k� l_q_gb_f � \j_f_gb � � ihke_� wlZih\ �

j_eZdkZpbb� b� ijh]j_\Z � gZqZevghc� ahgu� K<K�h[jZapZ�� dh]^Z� bgbpbbjm_lky� ijhp_kk � K<K��

ijhbkoh^bl � jhkl �qbkeZ�kljmdlmj �HPD��EFF��b�mf_gvr_gb_�qbkeZ�kljmdlmj � lbiZ �=PD��IFF��b�=IM �

�KFS���ijb �wlhf �qbkeh�kljmdlmj �lbiZ �©bdhkZw^jª��LFR��gbqlh`gh �fZeh��f_g__��������

>ey� ihl_gpbZeZ� ($0B����� jZkq_lu � ihdZaZeb� fhghlhgguc � jhkl � dhebq_kl\Z� nZau� 1L$O�

�klhe[_p � HPD� \ � lZ[ebp_� �� ^ey� ($0B������� \_jhylg__ � \k_]h �� ba�aZ� [he__� \ukhdhc� l_fi_jZlmju �

]hj_gby � ������ D�� ih � kjZ\g_gbx � k� l_fi_jZlmjhc � ����� D� �^ey� ihl_gpbZeZ� ($0B������� Ijhp_kk �

jhklZ �nZau�1L$O�khijh\h`^Z_lky �fhghlhgguf �m[u\Zgb_f �dhebq_kl\�yq__d�=PD�b�=IM ��\ �lZ[ebp_�

�� ^ey� ($0B������� Fhghlhggh_� � ijZdlbq_kdb � ebg_cgh_�� dhebq_kl\_ggh_� gZjZklZgb_� klZ[bevghc�

\ukhdhl_fi_jZlmjghc � nZau� 1L$O�hl � \j_f_gb � ^ey� ihl_gpbZeZ� ($0B����� y\ey_lky� dhjj_dlguf �
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j_amevlZlhf � ih � kjZ\g_gbx � k� dhebq_kl\_gguf � baf_g_gb_f � nZau� 1L$O�ijb � bkihevah\Zgbb�

ihl_gpbZeZ�($0B������ klhe[_p �HPD�\ �lZ[ebp_������

LZ[ebpZ���
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kehbklhc �kbkl_f_ �7L�$O�

<�bkoh^ghc�kehbklhc�kljmdlmj_�kbkl_fu �7L�$O� �jbk �� ��� dZ`^uc �©[hevrhc ª� kehc�kljmdlmju �

khklhbl � ba� g_kdhevdbo� Zlhfguo � iehkdhkl_c� �Zg]e��� OD\HUV���h[jZamxsbo � djbklZeebq_kdmx�

kljmdlmjm�� j_r_ldm ��we_f_glZjguo�djbklZeebq_kdbo�yq__d��

Yq_cdb� 7L�bf_xl � lbi � KFS�k� iZjZf_ljZfb �� iZjZf_lj � D�  � �������� gf � b� F�  � �������� gf � >�@��

Yq_cdb� $O�bf_xl � lbi � =PD� k� iZjZf_ljhf � D�  � ������ gf � >��� �@��KhklZ\ � 7L������� fZk ��� $O�

khhl\_lkl\m_l �7L��� h[ ���$O�� Hlghr_gb_ �qbkeZ�Zlhfh\ �1 7L� ��1 $O�  � ��� l �_��^hey�Zlhfh\ �7L�jZ\gZ�Q� �

������������ Z�^hey�Zlhfh\ �$O�jZ\gZ�������������

�
Jbk����� Ko_fZlbq_kdh_�ij_^klZ\e_gb_ �bkoh^ghc�kehbklhc�kljmdlmju �kbkl_fu �7L�$O�

I_j\hgZqZevgZy�l_fi_jZlmjZ �h[jZapZ�� jbk ����� jZ\gZ����� D��b�ijb �wlhc�l_fi_jZlmj_ �^ey�\k_c�

kljmdlmju �ijhba\h^beZkv �©j_eZdkZpbyª� \ �l_q_gbb����� gk�k�nbdkbjh\Zggufb �l_jfh^bgZfbq_kdbfb �
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iZjZf_ljZfb �� qbkeh� Zlhfh\ � 1 �  � �������� \g_rg__ � ^Z\e_gb_� 3�  � �� [Zj �� Z� l_fi_jZlmjZ � 7�  � ���� D�

�137� ZgkZf[ev��� GZ� wlhf � wlZi_� fh^_ebjh\Zgby � [ueb � mklZgh\e_gu� i_jbh^bq_kdb_� ]jZgbqgu_ �

mkeh\by� ^ey� \k_o� lj_o � baf_j_gbc �� I_jbh^bq_kdb_ � ]jZgbqgu_ � mkeh\by� khojZgyxlky � ^ey� \k_]h�

h[jZapZ�b�gZ�ke_^mxs_f �wlZi_��

GZ�wlhf �wlZi_�\ �l_q_gb_����� gk�kljmdlmjZ�gZ]j_\ZeZkv�\ �gZqZevghc�h[eZklb�h[jZapZ�����î�����

î� ����� gf �� \ �mkeh\byo�ZgkZf[ey�197�� ]^_�9��� h[t_f �h[eZklb�gZ]j_\Z ��<� i_j\hf �kemqZ_�kljmdlmjZ�

gZ]j_\Z_lky �hl ����� ^h������ D��Z�\h �\lhjhf ���hl ����� ^h������ D��<�l_q_gbb�wlh]h�`_ �i_jbh^Z �\j_f_gb �
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kemqZyo�mf_gvrZ_lky �^h�l_fi_jZlmju �ieZ\e_gby�$O��
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njhglZ � ]hj_gby ��hljZ`_ggu_ �gZ�h[_bo�nb]mjZo��khhl\_lkl\mxl �^jm] �^jm]m��<�bgl_j\Ze_ � \j_f_gb �

^h��� gk� l_fi_jZlmjZ �]hj_gby �� jbk �� ��� Z��� \hajZklZ_l � ijbf_jgh �^h������ D�� \ur_ � lhqdb�ieZ\e_gby�

kh_^bg_gby� 7L� $O���ihwlhfm� fh]ml � h[jZah\u\Zlvky � kh_^bg_gby� 7L$O� � b� 7L$O��aZ� bkdexq_gb_f�
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\ � ke_^mxsbo� <W� agZq_gby� gZqZevghc� l_fi_jZlmju � \hkieZf_g_gby � K<K� [ueb � m\_ebq_gu��
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:gZebabjmy� jbkmgdb� ��� b� ���� \ � ^bZiZahg_� \j_f_gb � hl � �� ^h� ��� gk� kdhjhklv � ^\b`_gby � njhglZ �

ijb[ebabl_evgh � jZ\gZ� ��� f �k� �aZl_f � g_fgh]h � gb`_ � ±� hdheh� ��� f �F��� qlh � k\b^_l_evkl\m_l � h�

klZ[bevghf � j_`bf_ � ]hj_gby � gZjy^m� kh� agZq_gb_f� l_fi_jZlmju � ]hj_gby �� [ebadhc� d� ����� D��
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[ebadZ�d�IFF�kljmdlmj_���a_e_guc�p\_l ���



���
�

�

Jbk������ GZ[hj �rebnh\ ��kgbfdh\ ��kljmdlmju �jZkij_^_e_gby �jZaebqguo�lbih\ �we_f_glZjguo�yq__d�
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JZkkfhljbf �j_amevlZlu�^ey�\lhjh]h �j_`bfZ �jZah]j_\Z �gZqZevghc�ahgu�h[jZapZ��hl ����� ^h������ D���
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�

�

Jbk������ GZ[hju �l_fi_jZlmjguo �ijhnbe_c �dZd�nmgdpbhgZevguo�aZ\bkbfhkl_c �l_fi_jZlmju �

]hj_gby �K<K�hl �dhhj^bgZlu �;� ^ey�ihke_^h\Zl_evguo�fhf_glh\ �\j_f_gb ��gZ]j_\ �hl ����� ^h������ D��

�

Jbk������ GZ[hj �rebnh\ ��kgbfdh\ ��kljmdlmju �jZkij_^_e_gby �Zlhfh\ �7L��hll_ghd�p\_lZ�oZdb��b�

Zlhfh\ �$O��kbgb_�lhqdb�� \^hev�h[jZapZ�\ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb ��h^ghjh^gZy�ahgZ�

�hll_ghd�k_jh]h �� \ �gZqZe_�h[jZapZ��ke_\Z��khhl\_lkl\m_l �nZahh[jZah\Zgbx�bgl_jf_lZeebq_kdbo�

kh_^bg_gbc������� gk��� jZah]j_\ �\ �bkoh^ghc�h[eZklb�h[jZapZ����[���[����� gf ��hl ����� ^h������ D�

:gZebabjmy� jbkmgdb� ��� b� ���� \ � ^bZiZahg_�\j_f_gb �hl � �� ^h� �� gk�kdhjhklv �^\b`_gby �njhglZ �

ijb[ebabl_evgh � jZ\gZ� ��� f �k� �aZl_f � g_fgh]h � gb`_ � ±� hdheh� ��� f �F��� qlh � k\b^_l_evkl\m_l � h�

klZ[bevghf �j_`bf_ �]hj_gby �gZjy^m�kh�agZq_gb_f�l_fi_jZlmju �]hj_gby �\ �^bZiZahg_������±������ D��

agZqbl_evgh� ij_\urZxs_c � l_fi_jZlmjm � ieZ\e_gby�$O��Ijb �wlhf ��gZ�gZqZevghc�klZ^bb� ijhp_kkZ �

q_j_a� ijhf_`mlhqgh_ � nZahh[jZah\Zgb_� bgl_jf_lZeeb^Z � 7L$O� � �_]h� l_ljZ]hgZevgZy� kljmdlmjZ�

[ebadZ�d�EFF�kljmdlmj_���kbgbc�p\_l �� ijbf_jgh �\ �h^bgZdh\hf �khhlghr_gbb �h[jZamxlky �nZau�7L� $O�

�djZkgu_� lhqdb�±�KFS�kljmdlmju �� b�7L$O� �_]h� l_ljZ]hgZevgZy�kljmdlmjZ� [ebadZ�d� IFF�kljmdlmj_� ��

a_e_guc�p\_l ���
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�
Jbk������ GZ[hj �rebnh\ ��kgbfdh\ ��kljmdlmju �jZkij_^_e_gby �jZaebqguo�lbih\ �we_f_glZjguo�yq__d�

\^hev�h[jZapZ�\ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb ��=PD��IFF����hll_ghd�a_e_gh]h��������� gk���

HPD��EFF����h^ghjh^gZy�ahgZ��hll_ghd�kbg_]h�p\_lZ�� \ �gZqZe_�\lhjh]h �kgbfdZ��������QV�� ke_\Z���

=IM ��KFS����h^ghjh^gu_ �ahgu��hll_ghd�l_fgh �djZkgh]h�p\_lZ��gZ�kgbfdZo��������� gk��ke_\Z��b�

g_ij_ju\gu_ �ihehku �ih �\k_f �fhf_glZevguf �kgbfdZf ����������� gk��� jZah]j_\ �\ �bkoh^ghc�h[eZklb�

h[jZapZ����[���[����� gf ��hl ����� ^h������ D�

>Ze__�\ � ijhp_kk_ �K<K�l_fi_jZlmjZ �]hj_gby �hdZau\Z_lky�gb`_ � lhqdb�ieZ\e_gby�nZau�7L� $O��

ihwlhfm� dhebq_kl\h� ijh^mdlZ � j_Zdpbb� \ � \b^_� 7L� $O�gZjZklZ_l� �dZd� b� ih^l\_j`^Z_l � lZ[e �� ���� Z�

dhebq_kl\h�Zexfbgb^Z �lblZgZ�7L$O�m[u\Z_l ��

LZ[ebpZ���

Dhebq_kl\h�b�ijhp_glgh_ �kh^_j`Zgb_�jZaebqguo�lbih\ �we_f_glZjguo�yq__d�\ �kljmdlmj_�h[jZapZ�\ �

ihke_^h\Zl_evgu_�\j_f_gZ �K<�kbgl_aZ��\ �kbkl_f_ �7L�$O��gZ]j_\ �hl ����� ^h������ D��

7LPH��QV� )&&� +&3� %&&� ,&2� 2WKHU�
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<u\h^ �� LZdbf �h[jZahf �� fh`gh �k^_eZlv� \u\h^ �h� lhf �� qlh �hij_^_e_gu � j_`bfu �klZ[bevgh]h�

]hj_gby � [bgZjghc � kbkl_fu � 7L�$O��Z�� gZqZevgZy� l_fi_jZlmjZ � gZ]j_\Z � \k_]h � h[t_fZ � K<K�h[jZapZ�

^he`gZ�[ulv �g_�f_g__����� D�� [ �� ebg_cguc�jZah]j_\ �hl ����� ^h������ D�ijb\h^bl �d�^hfbgbjh\Zgbx �

Zexfbgb^Z � lblZgZ� 7L$O�\ � dhg_qguo� ijh^mdlZo � K<K�� \ �� ebg_cguc� jZah]j_\ � hl � ���� ^h� ����� D�

ijb\h^bl � d� ^hfbgbjh\Zgbx � nZau� 7L� $O� \ � dhg_qguo� ijh^mdlZo � K<K�� J_amevlZlu� <W� ih �



���
�

fh^_ebjh\Zgbx � ijhp_kkZ� ]hj_gby � \ � [bgZjghc �kbkl_f_ �7L�$O�b�hij_^_e_gbx � iZjZf_ljh\ � ]hj_gby �

ohjhrh �kh]eZkmxlky�k�wdki_jbf_glZevgufb �agZq_gbyfb��ijb\_^_ggufb �\ �>��@��

Dhfivxl_jgh_ � fh^_ebjh\Zgb_ � K<�kbgl_aZ� bgl_jf_lZeebq_kdbo� kh_^bg_gbc� kbkl_fu � 7L�$O�

f_lh^hf � fhe_dmeyjgh�^bgZfbq_kdh]h� fh^_ebjh\Zgby � \ � iZd_l_� /$0036� k� bkihevah\Zgb_f�

iZjZee_evguo� \uqbke_gbc� ijh\h^behkv �gZ�deZkl_j_� jZ[hqbo �klZgpbc� ���� ID �� �� ehdZevghc�k_lb��

DZ`^uc � ID � hkgZs_g� �� y^_jguf � ijhp_kkhjhf � ,QWHO� L��������hi_jZlb\ghc � iZfylvx � �� =; ��

<hafh`ghklv � jZkiZjZee_eb\Zlv � \uqbke_gby� agZqbl_evgh� khdjZsZ_l � \j_fy � \uqbke_gbc��

aZljZqb\Z_fh_�dZd�gZ�h^bg��lZd�b�gZ�\_kv�pbde�<W��b�ih\urZ_l �wnn_dlb\ghklv �fgh]hfZkrlZ[gh]h �

ij_^kdZaZl_evgh]h� fh^_ebjh\Zgby � ijhp_kkZ� K<K�� iha\hey_l � ijZ\bevgh � mqblu\Zlv � \ebygb_�

ijhp_kkh\ �� ijhbkoh^ysbo � gZ� gZgh��� b� f_ahmjh\gyo� kljmdlmjghc � b� nmgdpbhgZevghc� b_jZjobb �

]_l_jh]_gguo � kbkl_f � gZ� ijhp_kku �� ijhbkoh^ysb_ � gZ� __� fZdjhmjh\g_ �� b�� ke_^h\Zl_evgh�� [he__�

lhqgh� ij_^kdZau\Zlv � kljmdlmjm� b� k\hckl\Z � p_e_\uo� ijh^mdlh\ � K<K�� <hafh`ghklv � bamq_gby�

j_`bfZ � fbdjh]_l_jh]_ggh]h � ]hj_gby �b�gZ�wlhc�hkgh\_� jZkihagZ\Zgb_�ehdZevghc�g_mklhcqb\hklb�

^\b`_gby �\hegu �]hj_gby ��iha\hey_l �k\h_\j_f_ggh �dhgljhebjh\Zlv �ijhp_kk �K<K�^ey�h[_ki_q_gby�

_]h�klZ[bevghklb �b�h^ghjh^ghklb �ih �\k_fm�h[t_fm ��

Dhfivxl_jgh_ � fhe_dmeyjgh�^bgZfbq_kdh_� fh^_ebjh\Zgb_ � K<�kbgl_aZ� Zexfbgb^Z � gbd_ey�

1L$O�\uihegyehkv � \ � iZd_l_� /$0036� k� bkihevah\Zgb_f� iZjZee_evguo� \uqbke_gbc� gZ� �� o�

\uqbkebl_evguo �ieZlnhjfZo ��

�� � \uqbkebl_evguc � deZkl_j� ©5$0(&ª� :elZckdh]h � ]hkm^Zjkl\_ggh]h� mgb\_jkbl_lZ� ����

\uqbkebl_evguo � maeZ��� OZjZdl_jbklbdZ� \uqbkebl_evgh]h � maeZ�� �� o� y^_jguc � ijhp_kkhj � ,QWHO� L��

�������� ihlhdh\ ����� =[ �HAM����*38� lbiZ �$0'�5DGHRQ�5������

�� � dhfivxl_j � k� �� x � y^_jguf � ijhp_kkhjhf � ,QWHO�L������.� ���� ihlhdh\ ��� ��� =[ � HAM�� �� \b^_hdZjlu ��

19LGLD�7HVOD�&�����b�1YLGLD�4XDGUR������

�� � deZkl_j� jZ[hqbo � klZgpbc� ���� ID �� ±� ehdZevgZy� \uqbkebl_evgZy� k_lv�� DZ`^uc � ID � bf__l � �� o�

y^_jguc �ijhp_kkhj �,QWHO�L����������=[ �HAM�

AZf_qZgb_�� fZl_jbZe �� baeh`_gguc� \ur_ � \ � ih^jZa^_e_� ����� him[ebdh\Zg� \ � bklhqgbdZo� ih^ �

ghf_jZfb �>���@�kibkdZ�im[ebdZpbc�Z\lhjh\ �ijh_dlZ ��jZkiheh`_ggh]h �\ �dhgp_�hlq_lZ��

������� Kibkhd �pblbjm_fuo �im[ebdZpbc�b�bklhqgbdh\ �ebl_jZlmju �d�ih^jZa^_em�����

���3OLPSWRQ�6��)DVW�3DUDOOHO�$OJRULWKPV�IRU�6KRUW�5DQJH�0ROHFXODU�'\QDPLFV����-��&RPS��3K\V��������9RO��

�����3���������

���0LVKLQ�<���0HKO�0�-��DQG�3DSDFRQVWDQWRSRXORV�'�$��(PEHGGHG�DWRP�SRWHQWLDO�IRU�%��1L$O�����3K\V��

5HY��%��������9RO������LVV������$UWLFOH�,'���������

��� 3XUMD� 3XQ� *�3�� DQG� 0LVKLQ� <�� 'HYHORSPHQW� RI� DQ� LQWHUDWRPLF� SRWHQWLDO� IRU� WKH� 1L�$O� V\VWHP�� ���

3KLORVRILFDO�0DJD]LQH��������9RO������LVV���������3�������������

��� 3ROLWDQR� 2��� %DUDV� )�� 0ROHFXODU� '\QDPLFV� 6LPXODWLRQV� RI� VHOI�SURSDJDWLQJ� UHDFWLRQV� LQ� 1L�$O�

PXOWLOD\HU�QDQRIRLOV����-��$OOR\V�DQG�&RPSG��������9RO�������3���������

���7XUOR�9��� 3ROLWDQR� 2�� DQG� %DUDV� )�� 0LFURVWUXFWXUH� HYROXWLRQ� DQG� VHOI�SURSDJDWLQJ� UHDFWLRQV� LQ� 1L�$O�

QDQRIRLOV��DQ�DWRPLF�VFDOH�GHVFULSWLRQ����-��$OOR\V�DQG�&RPSG��������9RO�������3�����������



���
�

��� 6WXNRZVNL� $�� 9LVXDOL]DWLRQ� DQG� DQDO\VLV� RI� DWRPLVWLF� VLPXODWLRQ� GDWD� ZLWK� 29,72� ±� WKH� 2SHQ�

9LVXDOL]DWLRQ�7RRO����0RGHOOLQJ�DQG�6LPXOZWLRQ�LQ�0DWHULDOV�6FLHQFH�DQG�(QJLQHHULQJ��������9RO������

$UWLFOH�,'���������

��� Fy]dh\ � <�=��� ;udh\Z � E�?��� ;hg^Zj_gdh� =�G��� ;hg^Zj_gdh� =�<��� Fy]dh\ � N�<�� L\_j^hnZagu_ �

j_Zdpbb� b� nZah\uc� i_j_oh^ � ihjy^hd ±[_kihjy^hd � \ � lhgdbo� ie_gdZo� ��� @mjgZe� l_ogbq_kdhc�

nbabdb�������� Lhf ����� \ui ����� K�����������

���=RSH�5�5���0LVKLQ�<�� ,QWHUDWRPLF�3RWHQWLDOV� IRU�$WRPLVWLF�6LPXODWLRQV�RI�WKH�7L�$O�6\VWHP� ��� 3K\V��

5HY��%��±��������±�9RO������±�$UWLFOH�,'���������

���6KPDNRY�,�$���-RUGDQ�9�,���6RNRORYD�,�(��&RPSXWHU�6LPXODWLRQ�RI�6+�6\QWKHVLV�RI�1LFNHO�$OXPLQLGH�

E\�WKH�0ROHFXODU� '\QDPLFV�0HWKRG�LQ�WKH� /$0036�3DFNDJH�ZLWK�8VLQJ�RI�3DUDOOHO�&RPSXWLQJ� ���

+LJK�3HUIRPDQFH�&RPSXWLQJ�6\VWHPV�DQG�7HFKQRORJLHV��±�������±�9RO��������±�3���������

���� 7XUOR�9��� 3ROLWDQR�2���%DUDV� )�� 'LVVROXWLRQ� SURFHVV�DW�VROLG�OLTXLG� LQWHUIDFH� LQ� QDQRPHWULF� PHWDOOLF�

PXOWLOD\HUV��PROHFXODU�G\QDPLFV�VLPXODWLRQV�YHUVXV�GLIIXVLRQ�PRGHOLQJ����$FWD�0DWHULDOLD��±�������±�

9RO�������±�3�����������

���� 5RJDFKHY� $�6�� &RPEXVWLRQ� LQ� UHDFWLYH� PXOWLOD\HU� 1L�$O� QDQRIRLOV�� H[SHULPHQWV� DQG� PROHFXODU�

G\QDPLF�VLPXODWLRQ���$�6��5RJDFKHY�DQG�HW�DO�����&RPEXVWLRQ�DQG�)ODPH��±�������±�9RO�������±�3��

���������

���� %DUDV� )�� (SLWD[LDO� JURZWK� RI� WKH� LQWHUPHWDOOLF� FRPSRXQG� 1L$O� RQ� ORZ�LQGH[� 1L� VXUIDFHV� LQ� 1L�$O�

UHDFWLYH�PXOWLOD\HU�QDQRIRLOV���)��%DUDV��2��3ROLWDQR����$FWD�0DWHULDOLD��±�������±�9RO�������±�3������

�����

���� $FNODQG� *�-�� $SSOLFDWLRQV� RI� ORFDO� FU\VWDO� VWUXFWXUH�PHDVXUHV� LQ� H[SHULPHQW� DQG� VLPXODWLRQ� �� *�-��

$FNODQG��$�3��-RQHV����3K\V��5HY��%��±�������±�9RO���������±�$UWLFOH�,'���������

���� Blbg � <�B��� GZc[hjh^_gdh� X �K�� <ukhdhl_fi_jZlmjguc � kbgl_a� bgl_jf_lZeebq_kdbo �

kh_^bg_gbc��±�Lhfkd ��Ba �̂\h �Lhfkdh]h �mg�lZ��������±����� k��

����� Fhe_dmeyjgh �^bgZfbq_kdh_�bkke_^h\Zgb_�fbdjhdbg_lbdb �K< �kbgl_aZ�bgl_jf_lZeeb^h\ �

\ �gZgh��b�fbdjhjZaf_jguo �kehbkluo �[bgZjguo �kbkl_fZo �7L�$O��bkke_^h\Zgb_�\uiheg_gh �gZ�

�� f �ijhf_`mlhqghf �wlZi_ ��

AZ^ZqZ� ZgZebaZ� fbdjh]_l_jh]_gghc � kljmdlmju � \hegu � ]hj_gby � �k� gZebqb_f� \ � kljmdlmj_�

©fbdjhhqZ]h\ ª� ]hj_gby �� ihemqbeZ� gZa\Zgb_� ©ijh[e_fu � ^bkdj_lghklb ª� K<K�� b� \ � [hevrbgkl\_ �

kemqZ_\� hgZ� j_rZ_lky � wdki_jbf_glZevguf � iml_f � ihlhfm �� qlh � \u\h^u � jZaebqguo� l_hj_lbq_kdbo�

fh^_e_c� h� ih\_^_gbb � \hegu � ]hj_gby � gZ� fZdjhkdhibq_kdhf � b�beb� fbdjhkdhibq_kdhf � mjh\g_�

ijhlb\hj_qZl � ^jm] � ^jm]m�� >ey� bkke_^h\Zgby� dbg_lbdb� ]hj_gby � ^bki_jkghnZaguo� kbkl_f � b�

w\hexpbb� ^bkdj_lgh]h � jZkiZ^Z� l_ieh\hc � kljmdlmju � \hegu � K<K� \ � ehdZevgh� g_mklhcqb\uo�

j_`bfZo � fbdjh]_l_jh]_ggh]h � ]hj_gby � g_h[oh^bfh � ^_lZevgh_� bamq_gb_� b� mlhqg_gb_� nbabdh�

obfbq_kdbo� b� fZl_fZlbq_kdbo � fh^_evguo � ij_^klZ\e_gbc � h� jZaebqguo� kljmdlmjguo � b� nZah\uo�

ij_\jZs_gbyo �\ �ijhp_kk_ �K<�kbgl_aZ��qlh �b]jZ_l �\Z`gmx �jhev �^ey�hilbfbaZpbb �l_ogheh]bq_kdbo�

j_`bfh\ � K<�kbgl_aZ� fZl_jbZeh\ � k� aZ^Zggufb� nmgdpbhgZevgufb� b� wdkiemZlZpbhggufb�

k\hckl\Zfb ��



���
�

GZ� i_j\hf � ijhf_`mlhqghf � wlZi_� ijh_dlZ � m`_� ijh\h^behkv � bkke_^h\Zgb_� fbdjhdbg_lbdb �

K<�kbgl_aZ� Zexfbgb^h\ � lblZgZ� ^ey� g_dhlhjuo � kl_obhf_ljbq_kdbo � khhlghr_gbc � dhfihg_glh\ �

kbkl_fu �7L�$O�\ � fh^_evguo �©kehbkluoª� gZgh�� b� fbdjhjZaf_jguo �kljmdlmjZo� [bgZjghc �kbkl_fu �
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���� ^h������ D�� kdhjhklv �^\b`_gby �njhglZ �\hegu �]hj_gby �ieZ\gh �mf_gvrZ_lky ��hl ���� ^h���� f �k�� b�

]h\hjblv �h[ �mklZgh\e_gbb�©l_fi_jZlmjgh]h �ieZlh ª� aZljm^gbl_evgh�� jbk ����E����

:gZeba�gZ[hjh\ �rebnh\ � �kgbfdh\ �� kljmdlmj � jZkij_^_e_gby �jZaebqguo�lbih\ �we_f_glZjguo�

yq__d�� jbk �� ��D�� b� ��E��� ihdZau\Z_l ��qlh �i_j_^ �ihy\e_gb_f �bgl_jf_lZeebq_kdbo�nZa�7L$O��a_e_gu_�

lhqdb�� b� 7L� $O� �djZkgu_� lhqdb�� kgZqZeZ� ihy\ey_lky � nZaZ� 7L$O� � �kbgb_� lhqdb�� gZ� ]jZgbpZo�

dhglZdlbjmxsbo � keh_\� 7L� b� $O� \ � ahgZo�� ^hklb]Z_fuo � njhglhf � ]hj_gby �� AZf_lgh� y\gh_�

ij_h[eZ^Zgb_ �nZau�7L$O�\ �ijh^mdlZo �j_Zdpbb�K<K�\ ��� hf �kemqZ_�\hkieZf_g_gby �K<K�� jbk ����� Z����

gZ]j_\ �hl ����� ^h������ D���B��gZh[hjhl ��\h ��� hf �kemqZ_�gZ[ex^Z_lky �y\gh_�ij_h[eZ^Zgb_ �nZau�7L� $O�

\ �ijh^mdlZo �j_Zdpbb�K<K�� jbk ����� [ ���� gZ]j_\ �hl ����� ^h������ D���

Ijhp_glgh_ �kh^_j`Zgb_ �bgl_jf_lZeebq_kdbo�kh_^bg_gbc��mdZaZggh_�gb`_ �\ �lZ[ebpZo��� b����

ih^l\_j`^Z_l �ij_h[eZ^Zgb_ �kh_^bg_gby�7L$O�\ �ijh^mdlZo �K<K�\ ��� hf �kemqZ_�b�7L� $O���\h �\lhjhf �

kemqZ_�� Kh]eZkgh� lZ[ebp_� ��� ijhp_glgh_ � kh^_j`Zgb_ � kh_^bg_gby� 7L$O� �kljmdlmjZ� IFW��[ebadZy� d�

=PD�IFF�kljmdlmj_�� m\_ebqb\Z_lky� k� ����� ^h� ������ � ijhp_glgh_ � kh^_j`Zgb_ � kh_^bg_gby� 7L� $O�k�

=IM �KFS�kljmdlmjhc �mf_gvrZ_lky �k������ ^h����������

�D��

�E��

Jbk���� �GZ[hju �rebnh\ ��kgbfdh\ ��kljmdlmju �jZkij_^_e_gby �jZaebqguo�lbih\ �we_f_glZjguo�yq__d�

\^hev�K<K�h[jZapZ�\ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb ��=PD��IFF��±�a_e_gu_�lhqdb��HPD��EFF����

kbgb_� lhqdb� \ � gZqZe_�kgbfdh\ � ����� ±� �� gk�� ke_\Z��� =IM � �KFS��±�djZkgu_� lhqdb�gZ�kgbfdZo�� �Z� �±�

gZ]j_\ �\ �gZqZevghc�ahg_�K<K�h[jZapZ�hl ����� ^h������ D���E����gZ]j_\ �\ �gZqZevghc�ahg_�K<K�h[jZapZ�

hl ����� ^h������ D�



���
�

LZ[ebpZ � �� � Dhebq_kl\h� b� ijhp_glgh_ � kh^_j`Zgb_ � jZaebqguo� lbih\ � we_f_glZjguo�

yq__d� \ � kljmdlmj_� K<K�h[jZapZ� \ � ihke_^h\Zl_evgu_� fhf_glu � \j_f_gb � �jZah]j_\ � hl �

���� ^h������.����

7LPH��QV� )&&� +&3� %&&� ,&2� 2WKHU�
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Kh]eZkgh� lZ[ebp_� ��� ijhp_glgh_ � kh^_j`Zgb_ � kh_^bg_gby� 7L� $O� �lbi � kljmdlmju � =IM �KFS��

m\_ebqb\Z_lky�k������ ^h�������� b�gZh[hjhl ��ijhp_glgh_ �kh^_j`Zgb_ �kh_^bg_gby�7L$O�mf_gvrZ_lky �

k������ ^h���������
LZ[ebpZ � �� � Dhebq_kl\h� b� ijhp_glgh_ � kh^_j`Zgb_ � jZaebqguo� lbih\ � we_f_glZjguo�

yq__d� \ � kljmdlmj_� K<K�h[jZapZ� \ � ihke_^h\Zl_evgu_� fhf_glu � \j_f_gb � �jZah]j_\ � hl �

����WR������.��� �
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<u\h^ �� <uiheg_gh � dhfivxl_jgh_ � ijh]ghabjmxs__ � fh^_ebjh\Zgb_ � fbdjhdbg_lbdb � K<K�

khklZ\Z� 7L������� fZk ��$O� � kl_obhf_ljbq_kdh_ � khhlghr_gb_ � qbkeZ� Zlhfh\ � 1 7L�1 $O ��� f_lh^hf �

©fhe_dmeyjghc�^bgZfbdb��F> �ª� \ �iZd_l_�/$0036� k�bkihevah\Zgb_f�iZjZee_evguo�\uqbke_gbc��

IZjZee_evgu_�\uqbke_gby�agZqbl_evgh�khdjZlbeb�h[s__ �\j_fy �\uqbke_gbc��

Hij_^_e_gu �mkeh\by�aZ`b]Zgby�K<K��h[_ki_qb\Zxsb_ �mklhcqb\h_�^\b`_gb_ �\hegu �]hj_gby �\ �

h[jZap_�K<K��LZd`_�[ueb �hij_^_e_gu �mkeh\by�\hkieZf_g_gby �K<K�k�ij_h[eZ^Zgb_f �h[jZah\Zgby�

nZau�7L$O�beb�7L� $O�\ � ijh^mdlZo �K<K��JZkihagZ\Zgb_�ehdZevghc�g_klZ[bevghklb� \hegu � ]hj_gby �

iha\hey_l �k\h_\j_f_ggh �dhgljhebjh\Zlv �ijhp_kk �K<K�ih �\k_fm�h[t_fm ��

AZf_qZgb_�� fZl_jbZe ��baeh`_gguc�\ur_ � \ � ih^jZa^_e_� ������� him[ebdh\Zg� \ �bklhqgbdZo� ih^ �

ghf_jZfb �>�����@� kibkdZ�im[ebdZpbc�Z\lhjh\ �ijh_dlZ ��jZkiheh`_ggh]h �\ �dhgp_�hlq_lZ��

������� <hkijhba\h^bfhklv �wnn_dlZ �\hagbdgh\_gby�]_l_jhnZaghc �kljmdlmju �ijb �baf_g_gbb�

l_fi_jZlmju �aZ`b]Zgby �K<K�\ �kehbklhc �gZghjZaf_jghc �g_kl_obhf_ljbq_kdhc �kbkl_f_ �LL�

: O�

<� ^Zgghf � ih^jZa^_e_� jZkkfZljb\Zxlky � g_dhlhju_ � fh^_evgu_� ij_^klZ\e_gby � h�

fbdjh]_l_jh]_gghf � j_`bf_ � ]hj_gby � \ � ijhp_kk_ � ©kZfhjZkijhkljZgyxs_]hky �

\ukhdhl_fi_jZlmjgh]h � kbgl_aZ� �K<K�ª� \ � fh^_evguo �©kehbkluoª� kljmdlmjZo�kbkl_fu �7L�$O� �jbk ��

���� KhklZ\u �dhfihg_glh\ �\ �wlhc�kbkl_f_ �7L�$O�khhl\_lkl\mxl �hij_^_e_gguf �g_kl_obhf_ljbq_kdbf �

khhlghr_gbyf �� Bkke_^h\Zgb_� fbdjh]_l_jh]_ggh]h � j_`bfZ � ]hj_gby � \ � ijhp_kk_ � K<�kbgl_aZ� \ �

fh^_evguo � ©kehbkluoª� kljmdlmjZo�kbkl_fu �7L�$O�ijh\h^blky �dhfivxl_jguf � fh^_ebjh\Zgb_f � k�

bkihevah\Zgb_f� f_lh^Z � ©fhe_dmeyjghc� ^bgZfbdb� �F> �ª� \ � iZd_l_� /$0036�� ih^^_j`b\Zxs_f �

iZjZee_evgu_� \uqbke_gby� >�@��Ij_bfms_kl\Z � f_lh^Z � F> � fh]ml � [ulv � bkihevah\Zgu� ^ey�

fh^_ebjh\Zgby �gZghh[t_dlh\ �k�p_evx�bamq_gby�bo�k\hckl\ �b�ihbkdZ�f_lh^h\ �kbgl_aZ��

<�kbkl_fZo�7L�$O��jbk ����� dZ`^uc �©[hevrhc ª� kehc�kljmdlmju �khklhbl �ba�g_kdhevdbo�Zlhfguo �

keh_\� �Zlhfguo � iehkdhkl_c� ±� Zg]e��� OD\HUV� RI� DWRPV���h[jZamxsbo � djbklZeebq_kdmx� kljmdlmjm�

� j_r_ldm ��we_f_glZjguo�djbklZeebq_kdbo�yq__d��

���������� �
Jbk����� Ko_fZlbq_kdh_�ij_^klZ\e_gb_ �bkoh^guo�kehbkluo�kljmdlmj �^\mo�kbkl_f �kbkl_f �7L�$O��

�Z��17L�1$� � ������� 1� ��������������� [ ��17L�1$O� ������� 1 � ��������

Yq_cdb�7L�khhl\_lkl\mxl �=IM �lbim �k�iZjZf_ljZfb �yq__d��Z� ��������� gf ��k� ��������� gf �>�@��

Yq_cdb�$O�khhl\_lkl\mxl �=PD�lbim �k� iZjZf_ljhf �yq_cdb�D� � ������ gf �>���@��<� i_j\hc �kbkl_f_ �k�

������� ZlhfZfb �� jbk ����� Z��� g_kl_obhf_ljbq_kdh_�khhlghr_gb_ �khklZ\ey_l�17L�1$O� ������� l �_��^hey�

Zlhfh\ � 7L�jZ\gZ� Q�  � ������ ��������� Z� ^hey� Zlhfh\ � $O�jZ\gZ� ������ ��������� <h� \lhjhc � kbkl_f_ � k�

������� ZlhfZfb �� jbk ���� [ ��� g_kl_obhf_ljbq_kdh_�khhlghr_gb_ �khklZ\ey_l�17L�1$O�  ������� l �_��^hey�

Zlhfh\ �7L�jZ\gZ�Q� � ������ ��������� Z�^hey�Zlhfh\ �$O�jZ\gZ������� ��������� GZqZevgZy�l_fi_jZlmjZ �



���
�

^ey�h[_bo�kbkl_f �7L�$O��jbk ����� ijbgbfZ_lky �jZ\ghc ����� D��b�ijb �wlhc�l_fi_jZlmj_ �h[_�kljmdlmju �

©j_eZdkbjh\Zebª� \ � l_q_gb_� ���� gk� k� nbdkbjh\Zggufb � l_jfh^bgZfbq_kdbfb � iZjZf_ljZfb � �137�

ZgkZf[ev��� Z�� dhebq_kl\h�Zlhfh\ � \ � dZ`^hc �ba�h[_bo�kljmdlmj � khhl\_lkl\_ggh �� 1 �  � ������� b�1 �  �

�������� [ �� \g_rg__ �^Z\e_gb_�J� � �� [Zj �� \ �� l_fi_jZlmjZ �L� � ���� D��GZ�wlhf �wlZi_�fh^_ebjh\Zgby �

[ueb �mklZgh\e_gu�i_jbh^bq_kdb_�]jZgbqgu_�mkeh\by�^ey�\k_o�lj_o �baf_j_gbc ��

I_jbh^bq_kdb_ � ]jZgbqgu_ � mkeh\by� lZd`_ � khojZgyxlky � ^ey� \k_]h � h[jZapZ� gZ� ke_^mxs_f �

wlZi_��h[_�kbkl_fu �jZah]j_\Zxlky ��©aZ`b]Zxlky ª�� hl ����� ^h������ D�\ �l_q_gbb����� gk�\ �gZqZevguo�

h[eZklyo� ���[���[����� gf � b� ��[���[����� gf � khhl\_lkl\_ggh �� \ � mkeh\byo� ZgkZf[ey� 197�� ]^_� 9� ��

h[t_f � ahgu� jZah]j_\Z �� Mkeh\by� ZgkZf[ey� 19(� �(� ihegZy� wg_j]by� Zlhfh\ �� mklZgZ\eb\Zxlky� \ �

l_q_gb_�h^gh]h�b� lh]h � `_ � i_jbh^Z � \j_f_gb �^ey�h[_bo�kbkl_f � \ �hklZevguo�h[eZklyo�k� jZaf_jZfb �

���[���[����� gf � b� ���[���[����� gf � khhl\_lkl\_ggh �� AZl_f � ijh\h^blky � fh^_ebjh\Zgb_ �

jZkijhkljZg_gby � \hegu � K<�kbgl_aZ� k� khojZg_gb_f� mkeh\bc� ZgkZf[ey� 19(� ^ey� \k_]h � h[t_fZ �

dZ`^hc �kbkl_fu �7L�$O��<�lh �`_ �\j_fy �©k\h[h^gu_ ª� ]jZgbqgu_ �mkeh\by�gZdeZ^u\Zxlky�gZ�]jZgbpu �

jZkq_lghc�h[eZklb�\^hev�hkb�;�� Z�i_jbh^bq_kdb_�]jZgbqgu_ �mkeh\by�khojZgyxlky �\^hev�hk_c�<� b�

=�� <� dZq_kl\_� ihl_gpbZeZ� f_`Zlhfgh]h � \aZbfh^_ckl\by � bkihevah\ZgZ� ©fh^_ev � ih]jm`_ggh]h �

ZlhfZ ��Zg]e����HPEHGGHG�DWRP�PRGHO

���($0�ª������]h�]h^Z�>�@��

K� ihfhsvx � ]jZgbp � ©ieZlh ª� dZ`^h]h � l_fi_jZlmjgh]h � ijhnbey � � jbk �� ��� k� bkihevah\Zgb_f�

ihl_gpbZeZ�($0B����� [ueZ �hp_g_gZ�kdhjhklv �njhglZ �\hegu �]hj_gby �^ey�h[_bo�kbkl_f �7L�$O�ijb �

gZqZevghc� l_fi_jZlmj_ � aZ`b]Zgby� hl � ���� ^h� ����� D� aZ� \j_fy � ���� gk�� >ey� i_j\hc � kbkl_fu �

�dhebq_kl\h�Zlhfh\ �1 �  � �������� kdhjhklv �njhglZ � \hegu �]hj_gby �ijb[ebabl_evgh � jZ\gZ� ��� f �k��Z�

^ey�\lhjhc ��1 � ��������� \ �bgl_j\Ze_ �\j_f_gb ����±�� gk�lZd`_ �ijb[ebabl_evgh �ihklhyggZ�b�jZ\gZ����

f �k� b� d� dhgpm� ��� gk� ieZ\gh � m\_ebqb\Z_lky� ^h� ��� f �k�� H^gZdh� agZq_gby� kdhjhklb � K<�kbgl_aZ� \ �

kbkl_f_ �1L�$O�\ �ZgZeh]bqguo�mkeh\byo�hdZaZebkv�agZqbl_evgh�\ur_ ��hdheh���� f �k��>���@����

����� �
Jbk����� GZ[hju �l_fi_jZlmjguo �ijhnbe_c �dZd�nmgdpbhgZevguo�aZ\bkbfhkl_c �l_fi_jZlmju �]hj_gby �

K<K�hl �dhhj^bgZlu �;� \ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb ��aZ`b]Zgb_�jZah]j_\hf �hl ����� ^h�

����� D���Z��^ey�i_j\hc �kbkl_fu ��[ ��^ey�\lhjhc �kbkl_fu ��

L_fi_jZlmjZ �]hj_gby �^ey�i_j\hc �kbkl_fu ����������� D��Z�^ey�\lhjhc �±�ijb[ebabl_evgh ������

����� D�� jbk ������



���
�

����� �

Jbk����� GZ[hju �l_fi_jZlmjguo �ijhnbe_c �dZd�nmgdpbhgZevguo�aZ\bkbfhkl_c �l_fi_jZlmju �]hj_gby �K<K�hl �
dhhj^bgZlu �;� \ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb ��aZ`b]Zgb_�gZqZevghc�ahgu�\lhjhc �kbkl_fu �
jZah]j_\hf ��D��hl ����� ^h������ D��E��hl ����� ^h������ D�

LZdbf � h[jZahf �� dbg_lbdZ� ]hj_gby � ^ey� fbdjh �� b� gZghjZaf_jguo � kbkl_f � kh� kehbklufb � kljmdlmjZfb �
�gZghie_gdb�� jZa\b\Z_lky � gZ� ^\Z�ljb � ihjy^dZ � [uklj__ �� q_f � \ � fZdjhjZaf_jguo � kbkl_fZo�� ihkdhevdm� ^ey�
gZghjZaf_jguo � kljmdlmj � m^_evgZy� ih\_joghklv � � [he__� ��� f � �] �� gZ� ^\Z�ljb � ihjy^dZ � [hevr_ � m^_evghc�
ih\_joghklb �ihjbkluo �fZdjhkljmdlmj ��hl ����� ^h��� f � �] ����

Bkihevamy�ijh]jZffguc �iZd_l �29,72�>�@�b�f_lh^ �$FNODQG�-RQHV��fh^bnbdZlhj �iZd_lZ�29,72��>��@���
ij_^gZagZq_gguc�^ey�jZkihagZ\Zgby�b�\bamZebaZpbb�kljmdlmj �we_f_glZjguo �yq__d��=PD��HPD��=IM ��BDH�
b� ^j ��� \ � fh^_ebjm_fuo � Zlhfguo � kbkl_fZo�� [ue � ijh\_^_g � ZgZeba� dhebq_kl\Z� b� ijhp_glgh]h � kh^_j`Zgby �
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PRGHO��� ($0��� ($0� ihl_gpbZe� \ �p_ehf �h^bgZdh\h� lhqgh� ih^oh^bl �^ey�bgl_jf_lZeebq_kdbo�nZa�

1L$O�� 1L� $O�b� ^ey� qbkluo � 1L�b� $O��>hklmiguc � ^ey� aZ]jmadb� lZ[ebqguc � nZce� ($0� ihl_gpbZeZ�

�KWWS���ZZZ�FWFPV�QLVW�JRY�SRWHQWLDOV���� ij_^gZagZq_gguc� ^ey� ihkljh_gby � bkoh^ghc� Zlhfghc �

kbkl_fu � 1L�$O��fh`gh � bkihevah\Zlv� dZd� \oh^ghc� nZce� ^ey� ijh]jZffgh]h � iZd_lZ� /$0036� >�@�

�VRIWZDUH� DYDLODEOH� DW�KWWS���ODPPSV�VDQGLD�JRY���� =jZnbdb� nmgdpbc� iZjguo � \aZbfh^_ckl\bc � ?:F �

ihl_gpbZeZ�>�@��him[ebdh\Zggu_�\ ������ ]h^m�^ey�kbkl_fu �1L�$O��ihdZaZgu�gZ�jbkmgd_����
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Jbk���� �Nmgdpbb�iZjguo �\aZbfh^_ckl\bc �?:F � ihl_gpbZeZ�^ey�kbkl_fu �1L�$O�>�@�

($0� ihl_gpbZeu �� bkihevam_fu_� \ � dhf[bgZpbb � k� f_lh^hf � 0'�� ^hklZlhqgh� wnn_dlb\gu � b�

lhqgu � ijb � fh^_ebjh\Zgbb � b� hp_gd_� f_oZgbq_kdbo�� l_ieh\uo � b� kljmdlmjguo � k\hckl\ �

f_lZeebq_kdbo�kbkl_f ��

<� ^Zgghc� jZ[hl_ � bkihevam_lky� k\h[h^guc � iZd_l � ijh]jZff � /$0036� ±� h^bg� ba� gZb[he__�

wnn_dlb\guo� \ZjbZglh\ � ijh]jZffghc � j_ZebaZpbb� f_lh^Z � fhe_dmeyjghc� ^bgZfbdb�� dhlhjuc �

iha\hey_l � ihevah\Zl_eyf � \uihegylv �fh^_ebjh\Zgb_ �^ey� jZaebqguo� lbih\ �kbkl_f �qZklbp� � \iehlv �

^h�[bhkbkl_f �� k�[hevrbf �dhebq_kl\hf �Zlhfh\ ��^h�^_kyldh\ �fbeebhgh\ �Zlhfh\ �� k�bkihevah\Zgb_f�

rbjhdh]h � gZ[hjZ� ihl_gpbZeh\ �� <_jkby � /$0036�� gZibkZggZy� gZ� &��� k� bkihevah\Zgb_f�

bgl_jn_ckZ � i_j_^Zqb � khh[s_gbc � 03,�� iha\hey_l � \uihegylv � iZjZee_evgu_� \uqbke_gby� b�

agZqbl_evgh� mkdhjblv� [hevrhc � h[t_f � \uqbke_gbc� ijb � kbfmeypbb� bkke_^m_fuo� ijhp_kkh\ � >�@��

IZd_l � jZkijhkljZgy_lky � ih � ebp_gabb� *3/� b� ^hklmi_g� \ � \b^_� bkoh^guo� dh^h\�� I_j_^ � l_f �� dZd�

aZimklblv� kbfmeypbx� \ � iZd_l_� /$0036�� k� ihfhsvx � \oh^gh]h � nZceZ� j_Zebam_lky� ihkljh_gb_ �

Zlhfghc �kbkl_fu ��gZagZq_gb_�ihl_gpbZeh\ �b�gZkljhcdZ�ijhp_^mj �fh^_ebjh\Zgby ��

H[jZlbf �\gbfZgb_ �gZ�]eZ\gu_�^hklhbgkl\Z �b�hkh[_gghklb�iZd_lZ�/$0036�>�@��

�� iZd_l � iha\hey_l � j_rZlv � mjZ\g_gby� ^\b`_gby � GvxlhgZ� ^ey� kbkl_f �� khklhysbo � ba� Zlhfh\ ��

fhe_dme� beb� fZdjhkdhibq_kdbo� qZklbp�� dhlhju_ � \aZbfh^_ckl\mxl � k� ihfhsvx � dhjhldh �� beb�

^Zevgh^_ckl\mxsbo�kbe�k�jZaebqgufb �gZqZevgufb�b�beb�]jZgbqgufb �mkeh\byfb��
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�� ijh]jZffgh � j_Zebah\Zgh� [hevrbgkl\h � fgh]hqZklbqguo � dhjhldh^_ckl\mxsbo � ihl_gpbZeh\ �

f_`Zlhfgh]h �\aZbfh^_ckl\by ��\ �l �q��b�^\moqZklbqguo�ihl_gpbZeh\ ��

�� \ � kbkl_fZo�� \ � dhlhjuo � jZkkqblu\Zxlky � kbeu� dmehgh\kdh]h� \aZbfh^_ckl\by �� fh]ml � [ulv �

bkihevah\Zgu�ijh]jZffgh � j_Zebah\Zggu_�f_lh^u �W\Zev^Z�b�3330��

�� ^ey� bkke_^m_fhc� kbkl_fu � bf__lky � \hafh`ghklv � ZgZebaZ� l_dms_]h� khklhygby� Zlhfghc �

dhgnb]mjZpbb�� \u]jmadm�dhlhjhc � fh`gh �ijhba\h^blv �dZd� \ � l_dklh\uc �� lZd�b� \ � [bgZjguc �nZceu��

GZqZevgZy� dhgnb]mjZpby� Zlhfh\ �� bkihevam_fZy� ^ey� ^Zevg_crbo� jZkq_lh\ �� fh`_l � [ulv �

k]_g_jbjh\ZgZ �dZd�\ �ijh]jZff_ ��lZd�b�aZ]jm`_gZ�ba�[bgZjgh]h �l_dklh\h]h �nZceZ��

�� _keb� lj_[m_lky � [hevrhc � h[t_f � jZkq_lh\ �� lh]^Z � /$0036� dhfibebjm_lky � \ � \_jkbb �

iZjZee_evguo� \uqbke_gbc�� h^gZdh� _]h� fh`gh � gZkljhblv � b� ^ey� aZimkdZ� \ � h^ghijhp_kkhjghf �

j_`bf_ ��

�� iZjZee_evgu_�jZkq_lu �\uihegyxlky �gZ�fgh]hijhp_kkhjguo �kbkl_fZo�k�bkihevah\Zgb_f�03,�� Z�

l_ogheh]by� &8'$� k� bkihevah\Zgb_f� *38� ijhp_kkhjh\ �� d� kh`Ze_gbx�� fh`_l � bkihevah\Zlvky�

lhevdh� ^ey� ihl_gpbZeh\ � E_ggZj^�>`hgkZ � b� DmehgZ�� >ey� wlhc� p_eb� ijbf_gyxlky � f_lh^u �

ijhkljZgkl\_ggh]h � jZaeh`_gby� �^_dhfihabpbb �� ^ey� jZa^_e_gby� ©�'� ^hf_gZ� fh^_ebjh\Zgby ª��

gZijbf_j �� �'� iZjZee_e_ibi_^Z � gZ� g_[hevrb_ � �'� ih^^hf_gu �� dZ`^uc � ba� dhlhjuo � gZagZqZ_lky�

hl^_evghfm�ijhp_kkhjm ��

/$0036� bkihevam_l� fh^_ev � ©kibkdZ� khk_^_cª� ^ey� qZklbp�� qlh[u � khojZgylv� lj_db �

[ebae_`Zsbo � qZklbp� b�� l_f � kZfuf �� h[_ki_qb\Zlv � \ukhdmx� \uqbkebl_evgmx� wnn_dlb\ghklv ��

Kibkdb � hilbfbabjh\Zgu � ^ey� kbkl_f � k� qZklbpZfb�� dhlhju_ � hllZedb\Zxlky � gZ� dhjhldbo �

jZkklhygbyo�� lZd� qlh � ehdZevgZy� iehlghklv � qZklbp� gbdh]^Z� g_� klZgh\blky � kebrdhf � [hevrhc � b�

qZklbpu� aZihegyxl � �'� iZjZee_e_ibi_^ � k� ijbf_jgh � h^bgZdh\hc� iehlghklvx �� Ijhp_kkhju �

h[f_gb\Zxlky �bgnhjfZpb_c �b�ojZgyl �bgnhjfZpbx �h[ �ZlhfZo��kh^_j`Zsboky �\ �bo�ih^^hf_g_ �^ey�

l_o�Zlhfh\ ��dhlhju_ �gZoh^ylky�\ �khk_^gbo�ih^^hf_gZo ���

>ey� ihkljh_gby � bah[jZ`_gbc � k� jZkij_^_e_gbyfb � Zlhfh\ � b� lbiZfb � kljmdlmj ��

khhl\_lkl\mxsbfb �we_f_glZjguf �yq_cdZf��IFF��EFF��KFS�b�l �^���bkihevam_lky�ijh]jZffZ �29,72�>���

�@��\ �dhlhjhc �lZd`_ �bkihevam_lky�ijhkljZgkl\_ggZy �^_dhfihabpby �gZ�ih^^hf_gu ��>ey�j_g^_jbg]Z �

�hljbkh\db � beb� \bamZebaZpbb�� fh`gh � bkihevah\Zlv� g_kdhevdh� kihkh[h\ � ljZkkbjh\db � emq_c��

j_Zebah\Zgguo� \ �dhfihg_glZo ��2SHQ*/��7DFK\RQ��2635D\�b�329�5D\�� dhlhju_ � fh`gh � \dexqZlv �

�eb[h�hldexqZlv �� \ �dhgnb]mjZpbx�ijh]jZffu �29,72�� <�^Zgghc�jZ[hl_ �bkihevah\Zeky�dhfihg_gl �

7DFK\RQ��hkgh\Zgguc� gZ� 7DFK\RQ� 3DUDOOHO�0XOWLSURFHVVRU� 5D\� 7UDFLQJ� 6\VWHP��>Zgguc� \b^ �

ljZkkbjh\db � emq_c� iha\hey_l � bkihevah\Zlv� \k_� ihlhdb �� dhlhju_ � fh]ml � ]_g_jbjh\Zlvky � \ �

\uqbkebl_evghc� kbkl_f_ � �dhfivxl_j_ � k� fgh]hy^_jguf � ijhp_kkhjhf �� ^ey� j_g^_jbg]Z � dhg_qgh]h�

bah[jZ`_gby ��

��������� F_lh^bdZ �ijh\_^_gby �\uqbkebl_evguo �wdki_jbf_glh\ �ih �fhe_dmeyjgh�

^bgZfbq_kdhfm�fh^_ebjh\Zgbx �K<K�\ �kehbkluo �b�kehbklh �[ehqguo �Zlhfguo �kbkl_fZo �1L�$O�

<�dZq_kl\_� ijbf_jZ � kehbklhc�gZghjZaf_jghc �Zlhfghc �kbkl_fu �1L�$O� gZ� jbkmgd_� �� ihdZaZgZ�

kljmdlmjZ�� ^ey� dhlhjhc � \ � jZ[hl_ � >�@�[ueb � ihemq_gu� j_amevlZlu� fh^_ebjh\Zgby � j_`bfZ �
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fbdjh]_l_jh]_ggh]h � ]hj_gby � \ � ijhp_kk_ � K<K� gZ� hkgh\_� pbdeZ� \uiheg_gguo � \uqbkebl_evguo �

wdki_jbf_glh\ ��<W��k�ihfhsvx �iZd_lZ�/$0036��

�

Jbk��� ��KljmdlmjZ�kehbklhc�gZghjZaf_jghc �Zlhfghc �kbkl_fu �1L�$O�>�@�

Kh]eZkgh�f_lh^bd_ �\uiheg_gby �<W�>�@�dZ`^uc �ba�iylb �keh_\�Zlhfghc �kbkl_fu �1L�$O��jbk �����

ij_^klZ\eye � kh[hc� iZd_l � hij_^_e_ggh]h � qbkeZ� Zlhfguo � iehkdhkl_c� \ � \b^_� djbklZeebq_kdhc�

j_r_ldb �k�we_f_glZjgufb �dm[bq_kdbfb�yq_cdZfb�lbiZ �IFF��dZd�^ey�kehy�Zlhfh\ �1L��lZd�b�^ey�kehy�

Zlhfh\ �$O���AgZq_gby�iZjZf_ljZ �D�dm[bq_kdbo�yq__d�f_lZeeh\ �1L�b�$O�jZaebqZxlky��D ������� gf �±�

^ey�1L��b�D ������ gf �±�^ey�$O�>��� ��@��Kl_obhf_ljbq_kdh_ �khhlghr_gb_�dhfihg_glh\ � \ujZ`Zehkv �

hlghr_gb_f � qbkeZ� Zlhfh\ � 1L�d� qbkem� Zlhfh\ � $O��dhlhjh_ � \ � ^Zgghf � kemqZ_� hij_^_eyehkv� dZd�

1 1L�1 $O ������ >jm]bfb � keh\Zfb �� _keb� i_j_kqblZlv � hlghkbl_evgu_� ^heb�� lh]^Z � ^hey� Zlhfh\ � 1L�

khklZ\eyeZ�Q ����������������� Z�^hey�Zlhfh\ �$O�[ueZ�jZ\gZ������������������ Qbkeh�`_ �\k_o�Zlhfh\ �

1 � \ � kljmdlmj_� [ueh � jZ\gh � �������� <� gZqZe_� \uqbkebl_evgh]h � wdki_jbf_glZ � �<W�� bkke_^m_fuc�

h[jZa_p� \h � \k_f �k\h_f �h[t_f_ � � jbk �� ��� h^ghjh^gh� ijh]j_\Zeky � \ � l_q_gb_� ���� gk� ijb � l_fi_jZlmj_ �

���� D�� Ijb � wlhf � ijhbkoh^beZ � ©j_eZdkZpbyª� kljmdlmju � Zlhfghc � kbkl_fu � k� nbdkbjh\Zggufb �

l_jfh^bgZfbq_kdbfb � iZjZf_ljZfb � �137� ZgkZf[ev��� 1 ������� �� qbkeh� \k_o� Zlhfh\ � \ � kljmdlmj_��

3 �� ;Zj � ±� \g_rg__ � ^Z\e_gb_�� l_fi_jZlmjZ � L ���� D�� Djhf_ � lh]h �� ih � \k_f � �� f � baf_j_gbyf � ^ey�

bkke_^m_fhc� Zlhfghc � kljmdlmju � mklZgZ\eb\Zebkv� i_jbh^bq_kdb_� ]jZgbqgu_ � mkeh\by��

khojZgy\rb_ky �gZ�wlhf �wlZi_�fh^_ebjh\Zgby �\ �l_q_gbb����� gk��

GZ� \lhjhf �wlZi_� fh^_ebjh\Zgby � \ � l_q_gb_� ���� gk� \ �gZqZevghc�ahg_�bkke_^m_fhc�kbkl_fu �\ �

ij_^_eZo���� gf � �dZd�ihdZaZgh�gZ�jbkmgd_���� ijhba\h^beky �ijh]j_\ ��gZqbgZy�k� ���� b�^h������ D��k�

khojZg_gb_f�i_jbh^bq_kdbo�]jZgbqguo �mkeh\bc�^ey�kljmdlmju �h[jZapZ��Ijh]j_\ �\ �ij_^_eZo���� gf �

hkms_kl\eyeky�\ �mkeh\byo�197� ZgkZf[ey��9�±� h[t_f �ahgu�ijh]j_\Z ���Z�\ �hklZ\r_cky �qZklb�h[t_fZ �

� \ � ij_^_eZo� hl � ��� b� ^h� ���� gf �� \ � l_q_gb_� wlbo� `_ � ���� gk� kh[ex^Zebkv� mkeh\by� 19(� ZgkZf[ey��

<_ebqbgZ�(�±� wlh�kmffZjgZy �wg_j]by�Zlhfh\ �kbkl_fu �1L�$O�� Ih �bkl_q_gbb� ���� gk� \lhjh]h �wlZiZ� \ �

kljmdlmj_� nbdkbjh\Zebkv� ©k\h[h^gu_ ª� ]jZgbqgu_ � mkeh\by� \^hev� gZijZ\e_gby � ;�� Z� \^hev�

gZijZ\e_gbc �<� b�=�khojZgyebkv�i_jbh^bq_kdb_�mkeh\by��LZdbf �h[jZahf ��d�dhgpm����� gk�\ �mkeh\byo�

19(� ZgkZf[ey� \ � gZqZevghc� ahg_� kehbklhc� kljmdlmju � �jbk �� ��� bgbpbbjh\Zeky� ijhp_kk � K<K� k�

^Zevg_crbf �jZkijhkljZg_gb_f �\hegu �]hj_gby �\^hev�gZijZ\e_gby �hkb�;��

<� ^Zgghc� klZlv_�� bkihevamy� iZd_l � /$0036� k� ih^^_j`dhc � iZjZee_evguo� \uqbke_gbc� b�

ihl_gpbZe� ($0� ����� ]h^Z� >�@��ijb\_^_gu � j_amevlZlu� <W� ^ey� fh^_ebjh\Zgby � K<K� b� bamq_gby�

j_`bfZ �fbdjh]_l_jh]_ggh]h �]hj_gby �\ �fh^_evghc�Zlhfghc �©kehbklh�[ehqghcª� kljmdlmj_��K;K �� k�
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q_j_^h\Zgb_f �gZghjZaf_jguo �[ehdh\ �ba�Zlhfh\ �1L�b�$O��jbk ������ DZd�\b^gh �ba�jbkmgdZ���� \ �dZ`^hf �

ba��� b�keh_\�gZoh^blky�ih ���� [ehdh\ �k�^ebghc��rbjbghc ����� gf ��<_jogbc �b�gb`gbc �kehb�ih �\ukhl_ �

jZ\gu � iheh\bg_ � \ukhlu � dZ`^h]h � ba� �� o� \gmlj_ggbo� keh_\�� LZdbf � h[jZahf �� \ukhlZ � \gmlj_gg_]h �

kehy� jZ\gZ� ijb[ebabl_evgh � ������ gf �� Z� lj_lv_ � baf_j_gb_� ^ey� [ehdh\ � jZ\gh � ���� gf �� >jm]bfb �

keh\Zfb �� kbkl_fZ � 1L�$O�\ � \b^_� K;K � khklhbl � ba� ��� b� ³\_jlbdZevguo � rlZ[_e_c � �klhihd �´� ih � ��

[ehdh\ ��JZaf_ju �dZ`^h]h �\_jlbdZevgh]h �rlZ[_ey �ba��� b�[ehdh\ �hij_^_eyxlky �dZd��� o��� o����� gf ��
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Jbk��� ��KljmdlmjZ�kehbklh�[ehqghc�gZghjZaf_jghc �Zlhfghc �kbkl_fu �1L�$O�

<� ijb\_^_ggmx �gZ� jbkmgd_� �� kljmdlmjm� \oh^bl � ������� Zlhfh\ � 1L�b� ������� Zlhfh\ � $O��l �_��

h[s__ � qbkeh� Zlhfh\ � 1 ��������� L_f � kZfuf �� kl_obhf_ljby � khklZ\Z� dhfihg_glh\ � hij_^_ey_lky �

hlghr_gb_f � 1 1L�1 $O ������� Z� bo� ^heb� jZkij_^_e_gu � ke_^mxsbf � h[jZahf �� ^hey� Zlhfh\ � 1L�jZ\gZ�

������ �������� b� ^hey� Zlhfh\ � $O�khhl\_lkl\m_l � agZq_gbx� ������ ��������� <� hlebqb_� hl � kehbklhc�

kljmdlmju �� hljZ`_gghc � gZ� jbkmgd_� ��� \ � kehbklh�[ehqghc� kljmdlmj_� � jbk �� ��� gZqZevguc� ijh]j_\ �

\k_]h � h[t_fZ � ijhba\h^beky � \ � l_q_gb_� ���� gk� ijb � l_fi_jZlmj_ � ���� D�� AZl_f � \ � l_q_gb_� ���� gk� \ �

ij_^_eZo���� gf �gZqZevghc�ahgu�kehbklh�[ehqghc�kljmdlmju �ijh]j_\ �ijhba\h^beky �hl ����� ^h������

D��>jm]bo�hlebqbc�\ � f_lh^bq_kdbo�mkeh\byo�b�wlZiZo� ijh\_^_gby �<W� ih � fh^_ebjh\Zgbx �K<K� \ �

kehbklh�[ehqghc�kljmdlmj_�� jbk ����� hlghkbl_evgh�mkeh\bc�ijh\_^_gby �<W�^ey�kehbklhc�kljmdlmju �

� jbk ����� g_l��

�

������� L_jfbq_kdbc �b�fbdjhkljmdlmjguc �ZgZeba�kbgl_aZ�bgl_jf_lZeeb^h\ �\ �kehbklh �

[ehqghc�Zlhfghc �kljmdlmj_ �1L�$O�

>ey� hp_gdb� l_fi_jZlmju � \ � �'� kehbklh�[ehqghc� kljmdlmj_� �K;K �� \_kv� h[t_f � K;K �

jZa[b\Z_lky �gZ�^hf_gu �� iZjZee_e_ibi_^u �� \^hev�^ebgu�K;K �� jZ\ghc ����� gf �b�khhl\_lkl\mxs_c �

dhhj^bgZl_� O�� l �_�� ih � gZijZ\e_gbx � ^\b`_gby � \hegu � ]hj_gby �� <ukhlZ � ^hf_gh\ � �gZijZ\e_gb_� =��

kh\iZ^Z_l � k� \ukhlhc �K;K �b� jZ\gZ� ����� gf �� ^ebgZ�^hf_gZ� �gZijZ\e_gb_�O�� ijbgylZ � jZ\ghc � �� gf �

�^hklZlhqgh�fZeZy�\_ebqbgZ���=em[bgZ�^hf_gZ��gZijZ\e_gb_�<�� kh\iZ^Z_l �k�]em[bghc�K;K �b�jZ\gZ�

���� gf �� JZaf_ju � ^hf_gh\ � h^bgZdh\u� b� ^hklZlhqgh� fZeu �� b� gZ� wlhf � hkgh\Zgbb� hp_gb\Z_lky�

©hkj_^g_ggh_ª� agZq_gb_� l_fi_jZlmju � \ �dZ`^hf �^hf_g_�K;K � \^hev�gZijZ\e_gby �O��Hkj_^g_ggh_�

agZq_gb_� l_fi_jZlmju � \ � ^hf_g_� hij_^_ey_lky � q_j_a� jZkkqblu\Z_fmx � kmffZjgmx � \gmlj_ggxx �

wg_j]bx � Zlhfh\ �� gZoh^ysboky� \ � h[t_f_ � ^hf_gZ�� LZdbf � h[jZahf �� hij_^_ebf � ihgylb_ �

©l_fi_jZlmjgh]h � ijhnbey ª� K;K � � jbk �� ��� dZd� ihke_^h\Zl_evghklv� agZq_gbc� l_fi_jZlmju ��

khhl\_lkl\mxsmx � ihke_^h\Zl_evghklb� ^hf_gh\ � \^hev� gZijZ\e_gby � O� �ihke_^h\Zl_evghklb � O�

dhhj^bgZl � p_gljh\ � ^hf_gh\ ��� Mqblu\Zy � ^ebgm� �rbjbgm �� h^gh]h� [ehdZ�� jZ\gmx � ��� gf �� fh`gh �
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kdZaZlv��qlh �gZ�h^bg�[ehd�ijboh^blky �ihqlb ��� ^hf_gh\ �^ey�hp_gdb�l_fi_jZlmju �\ �ij_^_eZo �h^gh]h�

[ehdZ� � ihqlb � �� lhq_d� gZ� l_fi_jZlmjghf � ijhnbe_ ��� Z� \_kv� l_fi_jZlmjguc � ijhnbev � kh^_j`bl �

ihjy^dZ ����� lhq_d��hlghr_gb_ �^ebgu����� gf �d�^ebg_�^hf_gZ��� gf ���

Hp_gb\Zy�ebg_cgh_�i_j_f_s_gb_ �njhglZ �\hegu �]hj_gby �b�khhl\_lkl\mxs__ �_fm�\j_fy � ijb �

ZgZeba_� l_fi_jZlmjguo � ijhnbe_c � � jbk �� ���� hp_gdZ� kdhjhklb � ^\b`_gby � njhglZ � \hegu � ]hj_gby � \ �

K;K �m\_ebqb\Z_lky� ijb[ebabl_evgh �hl � ��� f �F� �\ �^bZiZahg_� \j_f_gb �hl � �� ^h� �� gk�� b�^h� ��� f �F� �\ �

^bZiZahg_� \j_f_gb � hl � �� ^h� �� gk��� <� ^bZiZahg_� \j_f_gb � hl � �� ^h� �� gk� kdhjhklv � ^\b`_gby � \hegu �

]hj_gby �ihjy^dZ ���� f �F��LZdbf �h[jZahf ��fh`gh �k^_eZlv�\u\h^ ��qlh �bf__l �f_klh �j_`bf �©jZa]hgZª�

\hegu �]hj_gby ��
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Jbk���� �L_fi_jZlmjgu_ �ijhnbeb ��khhl\_lkl\mxsb_ �ihke_^h\Zl_evghklb�fhf_glh\ �\j_f_gb �ijb �

ijh^\b`_gbb �\hegu �]hj_gby �\ �kehbklh�[ehqghc�kbkl_f_ �1L�$O�

:gZebabjmy� ^ey� \k_o� l_fi_jZlmjguo � ijhnbe_c � � jbk �� ��� ahgu� ©ijh]j_\Z ª�� \ � dhlhjuo �

hlkmlkl\m_l � ]hj_gb_� �gZijbf_j �� ^ey� ijhnbey � k� fZjd_jhf � \j_f_gb � �� gk� ahgZ� ijh]j_\Z � aZgbfZ_l�

h[t_f �ih �dhhj^bgZl_�O�ijb[ebabl_evgh �hl ����� b�^h�dhg_qgh]h�agZq_gby����� gf ���hlq_leb\h �\b^gh ��

qlh � \ � wlbo� ahgZo� ijh]j_\Z � g_� khojZgy_lky� i_j\hgZqZevgZy� l_fi_jZlmjZ � ���� D�� ^h� dhlhjhc � [ueZ�

gZ]j_lZ �K;K �h^ghjh^gh�ih �\k_fm�h[t_fm ��DZd�\b^gh �ba�jbkmgdZ���� l_fi_jZlmjZ �\ �ahgZo�ijh]j_\Z �

ihke_��� gk�^hklZlhqgh�[ukljh �jZkl_l �b�^hklb]Z_l �l_fi_jZlmju �©aZ`b]Zgbyª� K<K�� ihjy^dZ ������ D���

lZd� dZd� kh]eZkgh� y\e_gbx � l_iehijh\h^ghklb � aZ� ij_^u^ms__ � \j_fy � \ � ahgm� ijh]j_\Z � ihklmibeh �

kms_kl\_ggh_� dhebq_kl\h� l_ieh\hc � wg_j]bb�� KlZgh\blky � hq_\b^guf �� qlh � ihke_� ���� gk� [he__�

\ukhdZy� l_fi_jZlmjZ � \ � ahgZo� ijh]j_\Z � ih � kjZ\g_gbx � k� gZqZevguf� agZq_gb_f� ���� D� ^hklZlhqgh�

[ebadZ� d� l_fi_jZlmj_ � aZ`b]Zgby� K<K� � i_j\Zy � nZaZ� 1L$O� � h[jZam_lky� ijb � ����� D��� b� ihwlhfm�

bgbpbbjh\Zgb_� aZ`b]Zgby� K<K� ijb � ijh^\b`_gbb � \hegu � ]hj_gby � ijhbkoh^bl � ]hjZa^h� [uklj__ ��

kihkh[kl\my �©jZa]hgmª� ^\b`_gby �njhglZ �\hegu �]hj_gby ���

>ey�kehbklhc�kljmdlmju � � jbk �� ��� \ � im[ebdZpbb�>�@�ihemq_gZ� ijZdlbq_kdb � \ � �� jZaZ� f_gvrZy �

hp_gdZ�kdhjhklb ��jZ\gZy���� f �F��IjZdlbq_kdb ��� o�djZlgh_�ij_\hkoh^kl\h �kdhjhklb �^\b`_gby �\hegu �

]hj_gby � \ � K;K � ih � hlghr_gbx � d� kehbklhc� kljmdlmj_� h[tykgy_lky � [he__� \ukhdbf � agZq_gb_f�

m^_evghc� ih\_joghklb � dhglZdlZ� Zlhfh\ � 1L�b� $O�\ � K;K � � jbk �� ��� ih � kjZ\g_gbx � k� ZgZeh]bqguf�
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iZjZf_ljhf � \ � kehbklhc� kljmdlmj_� � jbk �� ���� L�_��� \ � K;K � ^bnnmaby� Zlhfh\ � jZkijhkljZgy_lky � g_�

lhevdh� \^hev� hkb� =�� i_ji_g^bdmeyjghc � ]hjbahglZevguf � iehkdhklyf �� y\eyxsbfky � ]jZgbpZfb �

jZa^_eZ� keh_\�� gh� b� \ � dZ`^hf � keh_� ih � gZijZ\e_gbx � hkb� ;�� i_ji_g^bdmeyjghc � \_jlbdZevguf �

iehkdhklyf �� jZa^_eyxsbf � [ehdb�k� jZaebqgufb �ZlhfZfb ��<� kehbklhc� kbkl_f_ � � jbk �� ��� ^bnnmaby�

Zlhfh\ �jZkijhkljZgy_lky �lhevdh�\^hev�hkb�=���

Djhf_ � lh]h �� ^hihegbl_evgufb �Zj]mf_glZfb � lZdh]h� ij_\hkoh^kl\Z � y\eyxlky � [he__� \ukhdb_�

agZq_gby�l_fi_jZlmj �gZqZevgh]h�gZ]j_\Z �\k_c�K;K �b�ihke_^mxs_]h �ijh]j_\Z �__�gZqZevghc�ahgu��\ �

ij_^_eZo� ��� gf �� ih � kjZ\g_gbx �k�ZgZeh]bqgufb� iZjZf_ljZfb � ^ey�kehbklhc� kljmdlmju ��AgZq_gb_�

kdhjhklb �^\b`_gby �\hegu �]hj_gby �\ �ihjhrdh\uo �kf_kyo�k�jZaf_jZfb �qZklbp�1L�b�$O�\ �^bZiZahg_�

������ fdf � hdZau\Z_lky� gZ� ���� ihjy^dZ � f_gvr_ �� q_f � \ � K;K �� b� gZoh^blky� \ � ^bZiZahg_�

ijb[ebabl_evgh �hl � �� ^h� ��� kf �k��Wlh� fh`gh �h[tykgblv � l_f ��qlh � \ � j_Zevguo� ihjhrdh\uo �kf_kyo�

m^_evgZy� ih\_joghklv �dhglZdlZ�qZklbp�1L�b�$O��khhl\_lkl\_ggh �� lZd`_ �gZ� ���� ihjy^dZ � f_gvr_ ��<�

ih^l\_j`^_gb_ � j_amevlZlh\� fhe_dmeyjgh�^bgZfbq_kdh]h� fh^_ebjh\Zgby � K<K� \ � gZgh�� b�

fbdjhjZaf_jguo � Zlhfguo � kbkl_fZo� 1L�$O�fh`gh � hlf_lblv �� qlh � nbabq_kdb_� K<K�wdki_jbf_glu ��

ijh\h^bfu_ � \ � lhgdbo� ie_gdZo� �Zg]e���QDQRIRLOV��>��@���ihdZau\Zxl � \ukhdb_�kdhjhklb � ]hj_gby � �^h�

g_kdhevdbo�f �k���

:gZeba�jbkmgdZ��� ihdZau\Z_l ��qlh �\ �kehbklh�[ehqghc�kbkl_f_ �1L�$O�\ �ijhp_kk_ �ijhoh`^_gby �

\hegu � ]hj_gby � �d� dhgpm� ��� gk�� mklZgZ\eb\Z_lky� l_fi_jZlmjgh_ � ieZlh � k� fZeuf � kgb`_gb_f � hl �

agZq_gbc� ���������� D� \ � gZqZe_� kljmdlmju � ^h� agZq_gbc� \ � ^bZiZahg_� ���������� D� \ � dhgp_�

kljmdlmju ��JZkl\hj_gb_ �l\_j^hc �nZau�1L�\ �`b^dhc �nZa_�$O�©\ �p_ehfª�� aZ�bkdexq_gb_f�g_dhlhjuo �

ehdZevguo�h[t_fh\ �\ �wlbo�K;K �[ehdZo�� ijZdlbq_kdb �aZ\_jrZ_lky �q_j_a��� gk��m`_�g_�gZ[ex^Z_lky �

kehbklh�[ehqguc � oZjZdl_j � kljmdlmju ��� qlh � ih^l\_j`^Z_lky � j_amevlZlZfb�� hljZ`_ggufb � gZ�

jbkmgdZo� ��� �� b� ��� Jbkmgdb� �� b� �� � k� mq_lhf� ^ebgu� K;K � \ � ���� gf �� lZd`_ � ih^l\_j`^Zxl � jZa]hg�

kdhjhklb �^\b`_gby �\hegu �]hj_gby �^h���� f �k�b�\ur_ ��Bah[jZ`_gby ��ihdZaZggu_�gZ�jbkmgdZo���������

b���� ihemq_gu�k�ihfhsvx �ijh]jZffu �29,72�>����@���
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Jbk����� Rebnu ��kgbfdb ��k�jZkij_^_e_gb_f �ih �h[t_fm �K;K �Zlhfh\ �1L��kbgb_�lhqdb��b�Zlhfh\ �$O��̀_elu_ �

lhqdb���khhl\_lkl\mxsb_ �ihke_^h\Zl_evghklb �fhf_glh\ �\j_f_gb �ijb �ijh^\b`_gbb �\hegu �]hj_gby �
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Jbk����� Rebnu ��kgbfdb ��k�jZkij_^_e_gb_f �ih �h[t_fm �K;K �jZaebqguo�lbih\ �we_f_glZjguo �yq__d��IFF��EFF��

KFS��LFR��³RWKHU´���khhl\_lkl\mxsb_ �ihke_^h\Zl_evghklb �fhf_glh\ �\j_f_gb �ijb �ijh^\b`_gbb �\hegu �

]hj_gby ��a_e_gu_�lhqdb�±�IFF�lbi ��kbgb_�lhqdb�±�EFF�lbi ��djZkgu_�lhqdb�±�KFS�lbi ��`_elu_ �lhqdb�±�LFR�lbi ��

[_eu_�lhqdb�±�³^jm]b_´� lbiu ��

<�khhl\_lkl\b_ �k�^bZ]jZffhc �jZ\gh\_kgh]h �khklhygby�kbkl_fu �1L�$O��k�mq_lhf�dhgp_gljZpbb�

�Zl���� Zlhfh\ � 1L��jZ\ghc � ������� b� ijb � l_fi_jZlmjZo � gb`_ � lhqdb� ieZ\e_gby� nZau�1L� $O��jZ\ghc �

���������� D��h[jZamxlky �^\_ �nZau�>������@��nZaZ�1L$O�b�nZaZ�1L� $O��k�^hfbgbjh\Zgb_f �nZau�1L$O���

D�fhf_glm �\j_f_gb ��� gk�\h �\lhjhc � iheh\bg_ �K;K �l_fi_jZlmjghfm �ieZlh �khhl\_lkl\m_l �^bZiZahg�

���������� D� k� aZf_lgufb � ©imevkZpbyfbª� l_fi_jZlmju � � jbk �� ���� \ � dhlhjhf � gZoh^blky� lhqdZ�

ieZ\e_gby�nZau�1L� $O��NZaZ�1L� $O�bf__l � k\_jokljmdlmjm�k� IFF�j_r_ldhc � lbiZ � /�� �� <�ehdZevguo�

h[t_fZo �� khhl\_lkl\mxsbo � \ � ij_^_eZo� dZ`^hc � imevkZpbb� l_fi_jZlmj_ �� ij_\urZxs_c � lhqdm�

ieZ\e_gby� nZau� 1L� $O� �\ur_ � ���������� D��� ijhbkoh^bl � jZkiZ^ � nZau� 1L� $O�b� \ � j_amevlZl_�

h[jZam_lky� ^hihegbl_evgh_�dhebq_kl\h�nZau�1L$O�k� mihjy^hq_gghc�EFF�j_r_ldhc � lbiZ �<� �� Jhkl �

dhebq_kl\Z�kljmdlmj � lbiZ �EFF��khhl\_lkl\mxsbo �nZa_�1L$O��ih^l\_j`^Z_lky �\ �gb`_ � ijb\_^_gghc �

lZ[ebp_��K�^jm]hc�klhjhgu ��\ �ehdZevguo�h[t_fZo ��khhl\_lkl\mxsbo �\ �ij_^_eZo�dZ`^hc �imevkZpbb�

l_fi_jZlmj_ �gb`_ �lhqdb�ieZ\e_gby�nZau�1L� $O��h[jZam_lky�b�nZaZ�1L� $O��H[jZah\Zgb_�nZau�1L� $O�

[m^_l� l_f � [he__� \_jhylgh �� _keb� \ � wlbo� ehdZevguo� h[eZklyo� bf_xlky � ih^kljmdlmju �

djbklZeebq_kdh]h�lbiZ ��khklhysb_�lhevdh�ba�Zlhfh\ �1L��\u^_e_ggu_�kbgbf �p\_lhf �gZ�jbkmgd_������

�

Jbk���� �M\_ebq_ggh_�bah[jZ`_gb_ �h^gh]h�ba�fZeuo �njZ]f_glh\ ��\u^_e_ggh]h�gZ�\_jlbdZevghc �]jZgbp_��

jZa^_eyxs_c ��� hc�b��� hc�\_jlbdZevgu_ �rlZ[_eb ��klhidb ��K;K ��kf ���� uc �rebn �gZ�jbkmgd_���� fZjd_j ��� gk��

GZ� jbkmgd_� �� ij_^klZ\e_gh � m\_ebq_ggh_� bah[jZ`_gb_ � h^gh]h� ba� fZeuo � njZ]f_glh\ ��

\u^_e_ggh]h�gZ�\_jlbdZevghc �]jZgbp_��jZa^_eyxs_c ��� hc�b��� hc�\_jlbdZevgu_ �rlZ[_eb �K;K ��kf ��

�� uc �rebn �gZ�jbkmgd_���� fZjd_j ��� gk���GZ�kZfhf �^_e_��i_j\u_ ��� rlZ[_e_c �aZ��� gk�m`_�ij_l_ji_eb �

jZkl\hj_gb_ � ©\ � p_ehfª� � aZ� bkdexq_gb_f� g_dhlhjuo � ehdZevguo� h[t_fh\ � \ � [ehdZo� K;K �� b�

ijZdlbq_kdb �m`_�g_�h[gZjm`b\Zxlky ��ebrv �qZklbqgh�jZkihagZ_lky� ijZ\uc �djZc��� ]h�rlZ[_ey ��� Z�

hklZ\rb_ky � �� rlZ[_e_c � ba� ��� b� bkoh^guo� _s_� ^hklZlhqgh� aZf_lgu �� <� \_jog_c � qZklb� jbkmgdZ� ��

�ke_\Z� hl � k_j_^bgu � bah[jZ`_gby �� q_ldh� hlke_`b\Z_lky � ih^kljmdlmjZ � djbklZeebq_kdh]h� lbiZ ��

khklhysZy�lhevdh�ba�Zlhfh\ �1L��\u^_e_ggu_�kbgbf �p\_lhf ��b�ihoh`Zy �gZ�©djm]ª�� Z�\hdjm] �g__�b�\ �

gZijZ\e_gbb � ©\gbaª� hlke_`b\Zxlky � ih^kljmdlmju � djbklZeebq_kdh]h� lbiZ � ba� Zlhfh\ � $O�

�\u^_e_ggu_� `_eluf � p\_lhf ��� DZd� m`_� mihfbgZehkv� \ur_ � \ � ^Zgghc� klZlv_�� dZd� j_r_ldZf � ba�

Zlhfh\ � 1L�� lZd� b� j_r_ldZf � ba� Zlhfh\ � $O�khhl\_lkl\m_l � h^bg� b� lhl � `_ � IFF�lbi �� <� gZijZ\e_gbb �

©\gbaª� hl �©djm]h\h]h � iylgZ ª� iZjZee_evgh�k�djbklZeebq_kdhc� ih^kljmdlmjhc �Zlhfh\ �$O�]jZgbqbl �
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djbklZeebq_kdZy� ih^kljmdlmjZ � k� q_j_^mxsbfbky � ZlhfZfb � 1L� b� $O� �\_jhylg__ � \k_]h ��

djbklZeebq_kdZy�HPD�EFF�j_r_ldZ �lbiZ �%���khhl\_lkl\mxsZy �nZa_�1L$O����

<[ebab� djbklZeebq_kdhc� ih^kljmdlmju � Zlhfh\ � 1L� \ � \b^_� ©djm]Zª� b� \ � djbklZeebq_kdbo�

ih^kljmdlmjZo �Zlhfh\ �$O��\ �gZijZ\e_gbb �\gba�hl �djm]Z�� kdhjhl_qgh�ijhbkoh^bl �p_ihqdZ�j_Zdpbc�

���� \ �klZ^bb�bgl_gkb\gh]h �]hj_gby �� l_fi_jZlmjZ �]hj_gby ����������� D��k�mklhcqb\uf �h[jZah\Zgb_f �

nZau� 1L$O��P_ihqdZ� j_Zdpbc� ���� ijbgylZ � fgh]bfb � Z\lhjZfb � im[ebdZpbc�� \ � l �q�� b� Z\lhjZfb �

im[ebdZpbc�>������@��

1L����$O� : �1L$O� ��1L���1L$O� �: �1L� $O� ��1L���1L � $O� �: ��1L$O� ����

AZ�kq_l�hklZ\r_]hky �j_Z]_glZ�1L�h[jZam_lky�mklhcqb\Zy�nZaZ�1L� $O�\ �l_o�ehdZevguo�h[eZklyo��

\ �dhlhjuo �l_fi_jZlmjZ �hdZau\Z_lky�gb`_ �lhqdb�ieZ\e_gby�nZau�1L� $O��gb`_ ����������� D����

Djhf_ � lh]h �� \ � ijZ\hf � \_jog_f � njZ]f_gl_ � jbkmgdZ� �� aZf_lgZ� ihehkZ� �kehc�� bah[jZ`_gby � k�

ij_h[eZ^Zgb_f � djbklZeebq_kdbo� ih^kljmdlmj � Zlhfh\ � $O��Wlh� [hevrZy � qZklv� \_jog_]h � kehy� k�

j_r_ldhc �Zlhfh\ �$O�ba��� ]h�rlZ[_ey ��kf ���� uc �rebn �jbkmgdZ���� fZjd_j ��� gk���<�wlhf �keh_�� jbk ������

Z� lZd`_ �b�\ �^jm]bo�ih^h[guo �kehyo��� ]h�rlZ[_ey ��kf �� �� uc �rebn �jbkmgdZ���� fZjd_j � �� gk��� q_ldh�

\b^gu � ihi_j_qgu_ � iZjZee_evgu_� madb_� djbklZeebq_kdb_� ijhkehcdb � �� ih^kljmdlmju � k�

q_j_^mxsbfbky �ZlhfZfb �1L�b�$O� �\_jhylg__ � \k_]h��EFF�j_r_ldb � lbiZ �%��� khhl\_lkl\mxsb_ �nZa_�

1L$O���jZa^_eyxsb_ �lZdb_�kehb�Zlhfh\ �$O�ijb[ebabl_evgh �k�h^gbf �b�l_f �`_ �i_jbh^hf �ke_^h\Zgby��

F_`^m � ijhkehcdZfb � k� ij_^iheZ]Z_fhc � nZahc� 1L$O�hklZxlky � djbklZeebq_kdb_� ih^kljmdlmju �

Zlhfh\ �$O��O�dhhj^bgZlu � fbgbfmfh\ � l_fi_jZlmju �gZ� l_fi_jZlmjghf � ijhnbe_ � �jbk �� ��� fZjd_j � ��

gk�� khihklZ\bfu � k� O�dhhj^bgZlZfb � \_jlbdZevguo � ]jZgbp � rlZ[_e_c � �gZqbgZy� k� �� ]h� b� ^h� ��� ]h�

rlZ[_ey � \dexqbl_evgh ��� H^gZdh� f_`^m � fbgbfmfZfb � l_fi_jZlmjgh]h � ijhnbey ��

khhl\_lkl\mxsbfb �]jZgbpZf �rlZ[_e_c ��gZ�\kie_kdZo�imevkZpbc�aZf_lgu �ih �g_kdhevdh�ehdZevguo�

fbgbfmfh\ � b� fZdkbfmfh\ �� dhlhju_ � khhl\_lkl\mxl � ihi_j_qguf � q_j_^mxsbfky � ijhkehcdZf � \ �

kehyo� $O��jZkkfhlj_gguo � qmlv� \ur_ �� L�_�� ehdZevgu_� fZdkbfmfu � l_fi_jZlmjgh]h � ijhnbey � gZ�

\kie_kdZo� khhl\_lkl\mxl � ijhkehcdZf � \ukhdhl_fi_jZlmjghc � nZau� 1L$O� �dhg_qgh]h� ijh^mdlZ �

K<K��� Z� ehdZevgu_� fbgbfmfu � gZ� \kie_kdZo� khhl\_lkl\mxl � ihi_j_qguf � ijhkehcdZf � k�

djbklZeebq_kdbfb� ih^kljmdlmjZfb � Zlhfh\ � $O��\ � dhlhjuo � ijhbkoh^yl �� \_jhylg__ � \k_]h �� i_j\u_ �

klZ^bb� j_Zdpbb� K<K� k� h[jZah\Zgb_f � nZa� 1L$O� � b� 1L� $O� �� :gZeba� gZebqby� aZf_lguo � imevkZpbc�

l_fi_jZlmju � \ � fhf_gl � \j_f_gb � �� gk�� ijh\_^_gguc �gZ�hkgh\_� jbkmgdh\� ��� �� b� ��� ih^l\_j`^Z_lky �

�ohly�b�f_g__�hlq_leb\h ��ZgZeh]bqguf�jZkiheh`_gb_f �\ur_ �mihfygmluo �ih^kljmdlmj �gZ�jbkmgd_�

���

�
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Jbk���� �M\_ebq_ggh_�bah[jZ`_gb_ �h^gh]h�ba�fZeuo �njZ]f_glh\ ��\u^_e_ggh]h�gZ�\_jlbdZevghc �]jZgbp_��

jZa^_eyxs_c ��� hc�b��� hc�\_jlbdZevgu_ �rlZ[_eb �K;K ��kf ���� uc �rebn �gZ�jbkmgd_���� fZjd_j ��� gk��

GZ� jbkmgd_� �� � ZgZeh]bqgh� jbkmgdm� ��� \ � \_jog_c � qZklb� ke_\Z� hl � k_j_^bgu � bah[jZ`_gby �

gZ[ex^Z_lky � djbklZeebq_kdZy� ih^kljmdlmjZ � lbiZ � IFF�� lZd`_ � ihoh`Zy � gZ� djm]� b� dhlhjhc �

khhl\_lkl\m_l � j_r_ldZ � Zlhfh\ � 1L�� hdjZr_gguo � a_e_guf� p\_lhf �� H^gZdh� \ � djbklZeebq_kdhc�

ih^kljmdlmj_ �Zlhfh\ � 1L� �gZ� jbkmgd_� �� \^hev�©̂ bZf_ljZ � djm]Zª�� gZ[ex^Z_lky � ^_n_dl� miZdh\db� \ �

\b^_� jZa^_eyxs_]h � kehy� ba� �� o� Zlhfguo � iehkdhkl_c� 1L�� khhl\_lkl\mxs_]h � KFS� lbim �

�³ ]_dkh]hgZevgZy� iehlg_crZy � miZdh\dZª��� GZ� jbkmgd_� �� wlb� ^\_ � Zlhfgu_ � iehkdhklb � ihf_q_gu �

djZkguf � p\_lhf �� <_jhylgh �� qlh � aZ� kq_l� ba[ulhqgh]h � ^Z\e_gby� k� ^\mo� klhjhg � gZ� ih^kljmdlmjm �

\^hev� i_ji_g^bdmeyjgh]h � gZijZ\e_gby � d� ©̂ bZf_ljm � djm]Zª� b� kdhev`_gby� Zlhfguo � iehkdhkl_c�

hlghkbl_evgh�^jm] �^jm]Z�\^hev�©̂ bZf_ljZ �djm]Zª� h[jZam_lky�kehc�Zlhfh\ �1L�k�iehlghc �miZdh\dhc�

lbiZ � KFS��>jm]bfb � keh\Zfb �� ljZgkeypby� �^\b`_gb_ �� qZklbqghc� ^bkehdZpbb� ih � iehkdhklb �

kdhev`_gby�\ �IFF�kljmdlmj_�Zlhfh\ �1L��\ �ih^kljmdlmj_ �\ �\b^_�djm]Z��khhl\_lkl\mxs_c �jbkmgdZf���

b� ��� ijb\h^bl � d� ihy\e_gbx � madh]h� kehy� KFS�kljmdlmju � Zlhfh\ � 1L��GZ� kZfhf � ^_e_�� ^hklZlhqgh�

fgh]h � ih^h[guo � KFS�ih^kljmdlmj � fh`gh � h[gZjm`blv � b� \ � ^jm]bo� njZ]f_glZo � jbkmgdZ� ��� Z� \ �

khhl\_lkl\mxsbo �bf �njZ]f_glZf �jbkmgdZ��� gZ[ex^Zxlky �©kdhie_gbyª� Zlhfh\ �1L��kbgb_�lhqdb����

Ijh^he`Zy � ZgZeba� jbkmgdZ� ��� \ � ijZ\hf � \_jog_f � _]h� njZ]f_gl_ � lZd`_ � aZf_l_g� kehc� k�

q_j_^mxsbfbky �ihi_j_qgufb �djbklZeebq_kdbfb�ijhkehcdZfb ��� o�lbih\ ��ohly�b�f_g__�hlq_leb\h ��

q_f �\ �ZgZeh]bqghf�njZ]f_gl_ �jbkmgdZ���� <�ihi_j_qguo �ijhkehcdZo�h^gh]h�ba�lbih\ �\u^_eyxlky �

ih^j_r_ldb � ba� Zlhfh\ �� hdjZr_gguo � kbgbf � p\_lhf �� Ijh]jZffZ � 29,72� kbgbf � p\_lhf � ihf_qZ_l �

Zlhfu �� \oh^ysb_ � \ � khklZ\� EFF�kljmdlmj �� 7�_�� ihemq_gguc� j_amevlZl� ZgZebaZ� jbkmgdZ� ��

ih^l\_j`^Z_l � ij_^iheh`_gb_ �� knhjfmebjh\Zggh_ � ijb � ZgZeba_� jbkmgdZ� �� h� lhf �� qlh �

khhl\_lkl\mxsb_ � ihi_j_qgu_ � ijhkehcdb � k� q_j_^mxsbfbky � ZlhfZfb � 1L� b� $O�y\eyxlky � EFF�

j_r_ldZfb � lbiZ � %��� ^jm]bfb � keh\Zfb �� khhl\_lkl\mxl � bgl_jf_lZeebq_kdhc � nZa_� 1L$O��<�

ihi_j_qguo �ijhkehcdZo�^jm]h]h �lbiZ �lh]h �`_ �kehy��jbk ������ kf_`guo �k�ijhkehcdZfb �i_j\h]h �lbiZ ��

ijh]jZffZ �29,72� k�ihfhsvx �a_e_gh]h�p\_lZ�mdZau\Z_l�gZ�Zlhfu �$O��IFF�kljmdlmju ��� dhlhju_ �gZ�

jbkmgd_� �� hlf_q_gu � `_eluf �� :gZeh]bqgu_ � \u\h^u � ih � jZkihagZ\Zgbx � ih^kljmdlmj ��

khhl\_lkl\mxsbo �bgl_jf_lZeebq_kdhc �nZa_�1L$O��fh`gh �k^_eZlv�^ey�ihehku ��kehy��\ �gZijZ\e_gbb �

©\gbaª� hl �ih^kljmdlmju �\ �\b^_�©djm]Zª�� hlh[jZ`_gghc �gZ�jbkmgdZo��� b�����

<ha\jZsZykv � d� ^hihegbl_evghfm� h[tykg_gbx � gZebqby� imevkZpbc� gZ� l_fi_jZlmjguo �

ijhnbeyo ��hlf_lbf ��qlh �\ �j_amevlZl_�©jZa]hgZª� ^\b`_gby �\hegu �]hj_gby �kdhjhklv �njhglZ �]hj_gby �

klZgh\blky �agZqbl_evghc����� f �k�b�\ur_ �� b�d�dhgpm��� gk�njhgl �\hegu �]hj_gby �\ �p_ehf �^hklb]Z_l �

dhgpZ�K;K � �hlf_ldb � ���� gf ��� h[oh^y�g_dhlhju_ �ehdZevgu_�h[t_fu �� ]jZgbpu �dhlhjuo �k\yaZgu�k�

gZebqb_f� dZdbo�eb[h � ^_n_dlh\ � miZdh\db� b� j_adh]h� i_j_oh^Z � ba� h^ghc� ih^kljmdlmju � \ � ^jm]mx��

L�_��� \ � g_dhlhjuo � ehdZevguo� h[t_fZo �� dZd� ihdZaZgh� gZ� jbkmgd_� ��� _s_� g_� gZqbgZeky�

fgh]hklZ^bcguc � ijhp_kk �K<K��Z� \ �hklZevghf � j_Zdpbhgghf�h[t_f_ � ijZdlbq_kdb �m`_�aZ\_jrbeky �

ijhp_kk � jZkl\hj_gby � dhfihg_glh\ � kbkl_fu � b� nhjfbjmxlky � dhg_qgu_� ijh^mdlu � j_Zdpbb� K<K�

�bgl_jf_lZeebq_kdb_�nZau�1L$O�b�1L� $O���Ke_^m_l�hlf_lblv ��qlh � ijhnbeb �k�fZjd_jZfb ��� b� ��� gk�

lZd`_ �khojZgyxl �nemdlmZpbb�l_fi_jZlmju �\ �^bZiZahg_�����±�����.�� gh�k�f_gvr_c �Zfieblm^hc �ih �

kjZ\g_gbx � k� ijhnbe_f �� khhl\_lkl\mxsbf � fZjd_jm � �� gk�� ImevkZpbb� l_fi_jZlmju � khojZgyxlky ��
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g_kfhljy � gZ� lh �� qlh � ijhp_kk � jZkl\hj_gby � dhfihg_glh\ � bkoh^ghc� kbkl_fu � 1L�$O�d� dhgpm� ��� gk�

aZ\_jrbeky � ©\ � p_ehfª�� l �_�� kehbklh�[ehqgZy� kljmdlmjZ� gZ� jbkmgdZo� ��� �� b� �� ijZdlbq_kdb � g_�

gZ[ex^Z_lky �b�Zdlb\gZy�klZ^by�K<K�\hafh`gZ �lhevdh�ebrv �\ �hl^_evguo�ehdZevguo�h[t_fZo ��

LhqdZ�ieZ\e_gby�nZau�1L� $O�k�l_fi_jZlmjhc ����������� D�lZd`_ �\oh^bl �\ �^bZiZahg�imevkZpbc�

���������� D��khhl\_lkl\mxsbc �l_fi_jZlmjghfm �ijhnbex �� jbk ����� fZjd_j ���� gk��� ihwlhfm�gZjy^m�k�

^hfbgbjmxs_c �nZahc�1L$O�khojZgy_lky�hij_^_e_ggh_�dhebq_kl\h�nZau�1L� $O���

Ih^l\_j`^_gb_f � \u\h^h\ � h� lhf �� qlh � \ � dhg_qguo� ijh^mdlZo � j_Zdpbb� K<K� ^hfbgbjm_l �

bgl_jf_lZeebq_kdZy� nZaZ� 1L$O� k� EFF�kljmdlmjhc � b� aZf_lgh� f_gvr_ � ijbkmlkl\m_l �

bgl_jf_lZeebq_kdZy�nZaZ�1L� $O�k�=PD�IFF�kljmdlmjhc �� y\eyxlky � ^Zggu_�h�dhebq_kl\Zo�kljmdlmj �

jZaebqguo�lbih\ �\ �jZaebqgu_�fhf_glu �\j_f_gb ��jZkkqblZggu_�f_lh^hf �$FNODQG�-RQHV�k�ihfhsvx �

ijh]jZffu �29,72� � k�mq_lhf� fh^bnbdZlhjZ �$-� iZd_lZ�29,72��>��� �@�� b� ij_^klZ\e_ggu_ �gb`_ � \ �

ijb\_^_gghc � lZ[ebp_� b� gZ� jbkmgd_� ��� Dhebq_kl\Z� kljmdlmj � jZaebqguo� lbih\ � jZkkqblu\Zxlky �

ke_^mxsbf �h[jZahf ��

>ey�dZ`^h]h �ZlhfZ �ba�khklZ\Z�K;K �f_lh^hf �$FNODQG�-RQHV�ZgZebabjmxlky�dhgnb]mjZpbb�l_o�

khk_^gbo� Zlhfh\ � ba� _]h� ©hdjm`_gbyª�� dhlhju_ � \f_kl_ � k� gbf � fh]eb � [u � khklZ\blv � kljmdlmjm��

gZbemqrbf � h[jZahf � ih^oh^ysmx � ohly� [u � d� h^ghfm� ba� lbih\ � we_f_glZjghc� djbklZeebq_kdhc�

yq_cdb�� IFF�� KFS�� EFF�� LFR��Lbi � gZbemqrbf � h[jZahf � ih^oh^ys_c � kljmdlmju � ©aZdj_iey_lkyª� aZ�

^Zgguf � Zlhfhf �� ^jm]bfb � keh\Zfb �� m\_ebqb\Z_lky� gZ� _^bgbpm� kq_lqbd�� aZdj_ie_gguc� aZ� lZdbf �

lbihf � kljmdlmj �� Ihwlhfm �� dZd� \b^gh � ba� ihke_^g_]h� klhe[pZ� lZ[ebpu �� ^ey� dZ`^h]h � fhf_glZ �

\j_f_gb � kmffZjgh_ � dhebq_kl\h� kljmdlmj � jZaebqguo� lbih\ � �kmffZ � ih � dZ`^hc � kljhd_ � lZ[ebpu ��

kh\iZ^Z_l � k� dhebq_kl\hf � \k_o� Zlhfh\ � ba� khklZ\Z� K;K �� jZ\guf � �������� Zlhfh\ �� AZ^ZqZ�

jZkihagZ\Zgby�khhl\_lkl\mxs_]h �lbiZ �we_f_glZjghc�yq_cdb��\dexqZxs_c �ZgZebabjm_fuc�Zlhf �k�

_]h�hdjm`_gb_f ��hlghkblky �d�deZkkm�©dhf[bgZlhjguo ª� aZ^Zq��

LZ[ebpZ ��Dhebq_kl\Z�we_f_glZjguo�yq__d�jZaebqguo�lbih\ ��IFF��KFS��EFF��LFR�b�³RWKHU´��b�bo�ijhp_glgu_ �

kh^_j`Zgby ��khhl\_lkl\mxsb_ �ihke_^h\Zl_evghklb �fhf_glh\ �\j_f_gb �ijb �ijh^\b`_gbb �\hegu �]hj_gby �\ �

kehbklh� [ehqghc�kljmdlmj_�1L�$O�

7LPH��QV� )&&� +&3� %&&� ,&2� 2WKHU�Blh]h �
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Ihykgbf �^bgZfbdm�baf_g_gby�\h �\j_f_gb �^Zgguo��ij_^klZ\e_gguo �\ �lZ[ebp_��

GZghjZaf_jgu_ � [ehdb� ba� Zlhfh\ � 1L�b� $O�\ � bkoh^ghc� K;K � � jbk �� ��� y\eyxlky � iZd_lZfb � ba�

we_f_glZjguo� djbklZeebq_kdbo� yq__d� h^gh]h� b� lh]h � `_ � lbiZ � IFF� �=PD��� dhlhju_ � ih � oh^m�

ijh^\b`_gby � \hegu � ]hj_gby � ljZgknhjfbjmxlky � \ � ijh^mdlu � j_Zdpbb� K<K� \ � \b^_ �

bgl_jf_lZeebq_kdbo�kh_^bg_gbc��1L$O� ��1L� $O� ��1L$O��1L� $O�b�^j ��

�

Jbk����� AZ\bkbfhklb �dhebq_kl\�kljmdlmj �jZaebqguo�lbih\ �\ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb �ijb �

ijh^\b`_gbb �\hegu �]hj_gby �\ �K;K �1L�$O��lbiu �kljmdlmj ��hij_^_ey_fu_ �f_lh^hf �$FNODQG�-RQHV�

�fh^bnbdZlhjhf �$-� iZd_lZ�29,72��>������@���IFF�±� =PD��EFF�±�HPD��KFS�±�=IM ��LFR�±�bdhkZw^j��RWKHU���

^jm]b_��

Ihwlhfm � \ � ijhf_`mld_ � i_j\uo � �� gk� �kf �� lZ[ebpm� b� jbk �� ��� gZ[ex^Z_lky � j_adh_� kgb`_gb_�

dhebq_kl\Z� kljmdlmj � lbiZ � IFF� �=PD��� Z�aZl_f � ©l_fi ª� j_adh]h� kgb`_gby�kljmdlmj � lbiZ � IFF� �=PD��

g_fgh]h �aZf_^ey_lky��AZf_^e_gb_� j_adh]h�mf_gvr_gby�=PD�kljmdlmj � ijhbkoh^bl �ba�aZ� lh]h ��qlh �

gZjy^m� k� bgl_gkb\guf � jhklhf � nZau� 1L$O�ijhbkoh^bl � h[jZah\Zgb_� nZau� 1L� $O��bf_xsbc � lZd`_ �

lbi �IFF��H^gZdh�g_h[oh^bfh �hlf_lblv ��qlh �h[jZah\Zgb_�nZau�1L� $O�ijhbkoh^bl �\ �f_gvr_c �kl_i_gb �

ih �kjZ\g_gbx �k�nZahc�1L$O��DZd�\b^gh �ba�lZ[ebpu �b�jbkmgdZ���� gZqbgZy�k��� gk�� lhqg__��gZqbgZy�k�

���� gk�� ihke_^mxsb_� ^Zggu_� ijZdlbq_kdb � g_� f_gyxlky �� Djhf_ � lh]h �� ZgZebabjmy� jbkmgdb� ����� \ �

^bZiZahg_�\j_f_gb �hl ��� b�^h��� gk�ijhbkoh^bl �i_j_oh^ �ba�j_`bfZ �]hj_gby �\ �j_`bf �^h]hjZgby��DZd�



����
�

m`_� ]h\hjbehkv � \ur_ ��gZebqb_�\ �K;K �KFS�Z]ehf_jZpbb �Zlhfh\ �1L� �[he__� ���� kh]eZkgh� lZ[ebp_��

ihke_� hdhgqZgby� i_j\hc � klZ^bb� ©]hj_gby � b� ^h]hjZgbyª� b� i_j_oh^Z � dh� \lhjhc � �aZ\_jrZxs_c ��

klZ^bb� ©kljmdlmjhh[jZah\Zgby ª� fh`_l � \ � hij_^_e_gghc � kl_i_gb � baf_gblv � khklZ\� b� kljmdlmjm�

dhg_qguo�ijh^mdlh\ �K<K�aZ�kq_l�\lhjbqguo �nbabdh�obfbq_kdbo�ij_\jZs_gbc ���

<lhjZy � klZ^by� K<K� ±�klZ^by� ©kljmdlmjhh[jZah\Zgby ª� ±� \ � j_Zevghklb� ih � \j_f_gb � \f_klh �

^_kyldh\ � gZghk_dmg^� �^ey� bkke_^m_fhc� \ � ^Zgghc� jZ[hl_ � gZghjZaf_jghc � K;K �� ^eblky� hl �

g_kdhevdbo�^_kyldh\ �k_dmg�̂b�[he__��Ke_^h\Zl_evgh��\ �^Zgguo�\uqbkebl_evguo �wdki_jbf_glZo �wlZ�

klZ^by� K<K� g_� fh^_ebjh\ZeZkv�� lZd� dZd� \j_fy �� dhlhjh_ � gm`gh� [ueh � [u � aZljZlblv � gZ� lZdh_�

fh^_ebjh\Zgb_ �� hq_gv� \_ebdh�� b� \uqbkebl_evgu_� wdki_jbf_glu � g_\hafh`gh � \uihegblv � gZ�

\uqbkebl_evguo �j_kmjkZo��dhlhjufb �jZkiheZ]Zxl �Z\lhju �klZlvb ��

H^gZdh�jZkkm`^Zy�l_hj_lbq_kdb��_keb�^h`^Zlvky �klZ^bb�©kljmdlmjhh[jZah\Zgby ª� \ �ijhp_kk_ �

hklu\Zgby �ijhj_Z]bjh\Z\r_c �kbkl_fu ��lh]^Z �fh`gh �ijh]ghabjh\Zlv �mf_gvr_gb_�^he_c�kljmdlmj ��

khhl\_lkl\mxsbo � ke_^mxsbf � lbiZf �� KFS�� LFR� DQG� ³RWKHU´��Ke_^h\Zl_evgh�� dhebq_kl\h� HPD�

kljmdlmj � �khhl\_lkl\mxsbo � bgl_jf_lZeebq_kdhc � nZa_� 1L$O��b� =PD�kljmdlmj � �khhl\_lkl\mxsbo �

bgl_jf_lZeebq_kdhc �nZa_�1L�$O��̂ he`gh �m\_ebqb\Zlvky��

:\lhjZfb � klZlvb � j_Zebah\Zg� ^hihegbl_evguc � bgkljmf_gl � ©kljmdlmjgh]h ª� ZgZebaZ�

nZahh[jZah\Zgby� \ � ijhp_kk_ � K<K� k� ihfhsvx � jZkq_lZ� lZd� gZau\Z_fuo� ©ijhnbe_c � iehlghklb �

\_s_kl\Z ª� \ � j_Z]bjmxs_c � kj_^_� � \ � h[t_f_ � K;K ��� >ey� jZkq_lZ� lZdbo� ijhnbe_c � iehlghklb �

ijbf_gyeZkv � f_lh^bdZ � jZa[b_gby� h[t_fZ � K;K � gZ� fZeu_ � ^hf_gu �� ZgZeh]bqgu_� l_f �� dhlhju_ �

bkihevamxlky� ijb � jZkq_l_� l_fi_jZlmjguo � ijhnbe_c � �kf �� \ur_ ��� JZaf_ju � ^hf_gh\ � jZ\gu �

� o��� o����� gf �� khhl\_lkl\_ggh �� ih � hkyf � ;�� <� b� =�� Hlghr_gb_ � jZkkqblZgghc� h[s_c � fZkku � \k_o�

Zlhfh\ �� aZdexq_gguo� \ � ^hf_g_�� d� h[t_fm � ^hf_gZ�� jZ\gh]h � ���� gf � �� hp_gb\Z_l� ©hkj_^g_ggh_ª�

agZq_gb_�iehlghklb �\_s_kl\Z �\ �^hf_g_��LZdbf �h[jZahf ��hij_^_ebf � ihgylb_ �©ijhnbey �iehlghklb �

\_s_kl\Z ª� K;K �� jbk ������ dZd�ihke_^h\Zl_evghklv�agZq_gbc�iehlghklb �\_s_kl\Z ��khhl\_lkl\mxsmx �

ihke_^h\Zl_evghklb � ^hf_gh\ � \^hev� gZijZ\e_gby � O� � ihke_^h\Zl_evghklb � O�dhhj^bgZl � p_gljh\ �

^hf_gh\ ����

K� ihfhsvx � jZajZ[hlZgghc � Z\lhjZfb � ijh]jZffu � jZkkqblZgu� ijhnbeb � iehlghklb � \_s_kl\Z �

� jbk �� ����� khhl\_lkl\mxsb_ � ihke_^h\Zl_evghklb� fhf_glh\ � \j_f_gb �� <� dhgp_� �� ]h� wlZiZ�

fh^_ebjh\Zgby � � ih � bkl_q_gbb� ���� gk��� dh]^Z� ijhbkoh^beZ � ©j_eZdkZpbyª� bkoh^ghc� Zlhfghc � K;K �

� jbk �� ��� ijb � ihklhygghc � l_fi_jZlmj_ � ���� D�� agZq_gb_� iehlghklb �� hkj_^g_ggh_� ih � \k_fm� h[t_fm �

K;K ��hdZaZehkv�jZ\guf ������ ] �kf � ��GZ�\lhjhf �wlZi_�� ijb �bgbpbbjh\Zgbb�K<K�\ �l_q_gb_����� gk��l �_��

d� dhgpm� ���� gk�� \ � ij_^_eZo� ��� gf � gZqZevghc�ahgu� K;K � \hagbdZ_l� \hegZ� ]hj_gby � b� gZ[ex^Z_lky �

jhkl �l_fi_jZlmju �\ �wlhc�ahg_�� jbk ������ Ih\ur_gb_ �l_fi_jZlmju �ijb\h^bl �d�h[jZah\Zgbx �\ �i_j\mx �

hq_j_^v�nZau�1L$O� � � \ �^bZiZahg_�l_fi_jZlmj �hl � ���� ^h������ D�� b�aZl_f �nZau�1L� $O� � � \ �^bZiZahg_�

l_fi_jZlmj �hl � ���� ^h� ���������� D�� k� ihke_^mxsbf � jZkiZ^hf �nZau�1L$O� � ijb � l_fi_jZlmj_ � \ur_ �

����� D�>������@���

I_j\Zy �nZaZ�1L$O� �khhl\_lkl\m_l �hjlhjhf[bq_kdhc �we_f_glZjghc�yq_cd_��kh^_j`Zs_c �q_luj_ �

ZlhfZ �1L�b�^\_gZ^pZlv�Zlhfh\ �$O��Ijb �wlhf �nZa_�1L$O� �khhl\_lkl\m_l �gZbf_gvrZy � iehlghklv � ����

] �kf � �>��@��<lhjZy � `_ �nZaZ�1L� $O� �djbklZeebam_lky� \ � ljb]hgZevghc �kbg]hgbb��Zlhfu �$O�h[jZamxl �

ik_\^hdm[bq_kdmx�kljmdlmjm��Zlhfu �1L�aZgbfZxl � ���� p_gljh\ � ik_\^hdm[h\ ��hklZevgu_�hklZxlky �
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\ZdZglgufb ��<ZdZglgu_�f_klZ �e_`Zl �\ �iehkdhklyo��i_ji_g^bdmeyjguo �ljb]hgZevghc �hkb��H[eZklv �

]hfh]_gghklb � kh_^bg_gby� 1L$O� � hq_gv� madZ�� Z� rbjbgZ � h[eZklb� kh_^bg_gby� 1L� $O� � g_fgh]bf �

[hevr_ �b�gZoh^blky� \ � ij_^_eZo� �� Zl��� gbd_ey�� I ehlghklv �kh_^bg_gby�1L� $O� � jZ\gZ� ihjy^dZ � �����

] �kf � � >��@��G_h[oh^bfh � hlf_lblv �� qlh � iehlghklb � h[jZamxsboky � \ � i_j\mx � hq_j_^v� nZa� 1L$O� � b�

1L� $O� �kms_kl\_ggh�f_gvr_ �agZq_gby�iehlghklb ������ ] �kf � ��khhl\_lkl\mxs_]h �kj_^g_fm�agZq_gbx�

iehlghklb �K;K � i_j_^ �bgbpbbjh\Zgb_f �K<K�� Ihwlhfm �gZ�gZqZevghf�mqZkld_� ijhnbey � iehlghklb �

� jbk �� ���� fZjd_j � ���� gk�� \ � ij_^_eZo� ��� gf � \^hev� hkb� O�� gZ[ex^Z_lky � [he__� gbadh_� agZq_gb_�

iehlghklb �\ �^bZiZahg_� ��������� ] �kf � � \ �kjZ\g_gbb�kh�kj_^gbf �agZq_gb_f� ����� ] �kf � ��oZjZdl_jguf �

^ey�ihke_^mxs_]h �mqZkldZ�^Zggh]h�ijhnbey �iehlghklb ��hl �hlf_ldb ���� gf �b�^h����� gf �ih �hkb�O���

KhojZg_gb_�kj_^g_]h �agZq_gby�iehlghklb ������ ] �kf � �\ �h[t_f_ �K;K ��gZqbgZy�F�hlf_ldb ���� gf �

b�^h����� gf � ih �hkb�O��fh`gh �h[tykgblv � l_f ��qlh �\ �wlhl�h[t_f �K;K �\hegZ�bgl_gkb\gh]h �]hj_gby �

_s_�g_�ijbreZ ��qlh �ih^l\_j`^Z_lky �fZeuf �baf_g_gb_f �l_fi_jZlmju ����� ^h����� D�� jbk ����� fZjd_j �

���� gk��� <� mdZaZgghf� h[t_f_ � K;K � ijb � lZdbo� mkeh\byo� kbgl_abjmxlky � \ � fZeuo � dhebq_kl\Zo�

ke_^mxsb_� mklhcqb\u_� nZau�� 1L$O� �� 1L� $O� �� 1L$O� �k� iehlghklvx � ��������� ] �kf � �� >��@��b� 1L� $O� �k�

iehlghklvx � ��������� ] �kf � �� >���� ��@��� Ihwlhfm � gZ� khhl\_lkl\mxs_f � mqZkld_� ijhnbey � iehlghklb �

� jbk �� ���� fZjd_j � ���� gk�� gZ[ex^Zxlky � imevkZpbb� agZq_gbc� iehlghklb � hl � ���������� b� ^h� ���������

] �kf � � � imevkZpbb� [he__� \ukhdhc� qZklhlu �� q_f � ^ey� ijhnbe_c � iehlghklb � k� fZjd_jZfb � ����� gk���

GZebqb_� ibdh\ � iehlghklb �� ij_\urZxsbo � kj_^g__� agZq_gb_� ����� ] �kf � �� mdZau\Z_l� gZ� ehdZevgu_�

h[jZah\Zgby�nZa�1L$O�b�1L� $O��Z�gZebqb_�fbgbfmfh\ �imevkZpbc�ba�^bZiZahgZ����������� ] �kf � �±�gZ�

ehdZevgu_�h[jZah\Zgby�nZa�1L$O� �b�1L� $O� ��NZaZ�1L� $O�fh`_l �h[jZah\Zlvky �\ �^\mo�\ZjbZglZo�>����

��@��

�1L���$O� : �1L� $O����������1L���1L$O�: �1L� $O�� � � � � ����

�

Jbk������ Ijhnbeb �iehlghklb �\_s_kl\Z �\ �ihke_^h\Zl_evgu_�fhf_glu �\j_f_gb �ijb �ijh^\b`_gbb �\hegu �

]hj_gby �\ �K;K �1L�$O�

Ihke_ ����� gk�\ �ahgZo�\hegu �]hj_gby �l_fi_jZlmjZ �^hklb]Z_l �^bZiZahgZ������±������ D��ihwlhfm�

\ke_^� aZ� nZahc� 1L$O� � jZkiZ^Z_lky� b� nZaZ� 1L� $O� � �nZaZ� 1L$O� � jZkiZ^Z_lky� k\ur_ � ����� D�� Z� nZaZ�

1L� $O� �±�k\ur_ ������ D��� JZkiZ^�ijhbkoh^bl �ih �ko_f_���1L$O� �: �1L� $O� ����$O� b�1L� $O� �: ��1L$O���
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$O��L_f � kZfuf �� ijh^he`Z_lky � dhebq_kl\_gguc� jhkl � nZau� 1L$O�k� j_adbf � dhebq_kl\_gguf �

mf_gvr_gb_f �nZa�1L$O� �b�1L� $O� ��\ke_^kl\b_ �q_]h�qZklhlZ�b�Zfieblm^Z �imevkZpbc�gZ�ihke_^mxsbo �

ijhnbeyo �iehlghklb ��k�fZjd_jZfb ��������� b���� gk��mf_gvrZxlky ��Z�^bZiZahgu�baf_g_gby�agZq_gbc�

iehlghklb �kh�\j_f_g_f �kf_sZxlky �\\_jo ��O�dhhj^bgZlu �fbgbfmfh\ �b�fZdkbfmfh\ �^ey�ijhnbe_c �

iehlghklb � k� fZjd_jZfb � ��� �� b� ��� gk� \ � [hevr_c � kl_i_gb � kh\iZ^Zxl �� EmqrZy� kh]eZkh\Zgghklv�

wdklj_fmfh\ �\uihegy_lky �^ey�ijhnbe_c �k�fZjd_jZfb ��� b���� gk��lZd�dZd��km^y�ih �khhl\_lkl\mxsbf �

rebnZf �gZ�jbkmgdZo��� b���� \ �hlebqb_�hl �rebnZ �k�fZjd_jhf ��� gk��� \hegZ�]hj_gby �ijhreZ �^h�dhgpZ�

K;K �� >jm]bfb � keh\Zfb �� \ � j_amevlZl_� ^hklb`_gby � \heghc� ]hj_gby � dhg_qghc� hlf_ldb � ���� gf �

ijhp_kk � jZkl\hj_gby � dhfihg_glh\ � \ � kbkl_f_ � 1L�$O�aZ\_jrZ_lky � b� kehbklh�[ehqguc � oZjZdl_j �

kljmdlmju �/%6� [hevr_ �g_�gZ[ex^Z_lky ��

LZdbf � h[jZahf �� ZgZebabjmy� \k_� ijhnbeb � iehlghklb �� ihf_q_ggu_ � fZjd_jZfb � \j_f_gb � gZ�

jbkmgd_����� \b^gh ��qlh �k�m\_ebq_gb_f�\j_f_gb ��i_j_oh^y �hl �h^gh]h�ijhnbey �iehlghklb �d�^jm]hfm��

kj_^gb_� mjh\gb� ijhnbe_c � ihkl_i_ggh � ©ih^gbfZxlky ª�� Ke_^h\Zl_evgh�� nZau� 1L$O� � b� 1L� $O� � k�

f_gvrbfb � agZq_gbyfb� iehlghklb � jZkiZ^Zxlky � b� hklZxlky � nZau� 1L$O�b� 1L� $O�k� [hevrbfb �

agZq_gbyfb�iehlghklb ���

AZdexq_gb_�� <uqbkebl_evgu_� wdki_jbf_glu � k� bkihevah\Zgb_f� f_lh^Z � ©fhe_dmeyjgh�

^bgZfbq_kdh]h� fh^_ebjh\Zgby � �F>F �ª� ihdZaZeb� g_dhlhju_ �hkh[_gghklb� b�hlebqby� ijhl_dZgby �

j_Zdpbb� K<K� \ � Zlhfghc � kehbklh�[ehqghc� kljmdlmj_� 1L�$O� �jbk �� ��� ih � kjZ\g_gbx � k� Zlhfghc �

kehbklhc�kljmdlmjhc �� jbk ������ : �bf_ggh ��

��� <� kehbklh�[ehqghc� kljmdlmj_� 1L�$O�kdhjhklv � ^\b`_gby � njhglZ � \hegu � ]hj_gby � �b� kdhjhklv �

j_Zdpbb�K<K�� ijb[ebabl_evgh �\ �^\Z�b�[he__�jZaZ�\ur_ �kdhjhklb �^\b`_gby �njhglZ �\hegu �]hj_gby �

\ � kehbklhc� kljmdlmj_� 1L�$O��Wlhl � wnn_dl� h[tykgy_lky � [he__� \ukhdhc� m^_evghc� ih\_joghklvx �

dhglZdlZ� f_`^m � kh[hc� [ehdh\ � ba� Zlhfh\ � 1L� k� [ehdZfb � ba� Zlhfh\ � $O�\ � K;K � ih � kjZ\g_gbx � k�

m^_evghc�ih\_joghklvx �dhglZdlZ�keh_\�ba�Zlhfh\ �1L�kh�kehyfb �ba�Zlhfh\ �$O�\ �kehbklhc�kljmdlmj_�

1L�$O��

��� <� kehbklh�[ehqghc� kljmdlmj_� 1L�$O� \ � ijhp_kk_ � F> �fh^_ebjh\Zgby � [ue � h[gZjm`_g �

©imevkbjmxsbc ��dhe_[Zl_evguc�ª� j_`bf �jZkijhkljZg_gby �\hegu �]hj_gby �K<K��ih^l\_j`^_gguc �

jZkkqblZggufb � gZ[hjZfb � ijhnbe_c � l_fi_jZlmj � � jbk �� ��� b� iehlghkl_c � \_s_kl\Z � � jbk �� ����� >ey�

©imevkbjmxs_]h ª� j_`bfZ � ijb � wlhf � [ueb � aZ^Zgu� ke_^mxsb_� mkeh\by� bgbpbbjh\Zgby� K<K��

kl_obhf_ljbq_kdh_ � khhlghr_gb_ � 1 1L�1 $O ������� gZqZevguc� ijh]j_\ � K;K � ijb � ���� D��

bgbpbbjh\Zgb_�K<K�hl ����� ^h������ D��

��� Ijh^_fhgkljbjh\ZgZ � wnn_dlb\ghklv � jZajZ[hlZgguo � Z\lhjZfb � ijh]jZffguo � ijhp_^mj �

jZkq_lZ�l_fi_jZlmjguo �ijhnbe_c �b�ijhnbe_c �iehlghklb �\_s_kl\Z ��iha\heb\rbo ���

�� [he__�lhqgh�hkms_kl\eylv �l_fi_jZlmjguc �ZgZeba�fbdjhdbg_lbdb �K<K���

�� gZ^_`g__� mlhqgblv� ko_fm� �p_ihqdm�� f_lZeehobfbq_kdbo� j_Zdpbc� K<K� b� jZkihagZ\Zlv �

h[jZamxsb_ky�bgl_jf_lZeebq_kdb_�nZau�\ �ijhp_kk_ �K<K��

�� bkke_^h\Zlv� dbg_lbdm� ]hj_gby � b� w\hexpbx � ^bkdj_lgh]h � jZkiZ^Z� l_ieh\hc � kljmdlmju � \hegu �

]hj_gby �K<K�\ �ehdZevgh�g_mklhcqb\uo�j_`bfZo �fbdjh]_l_jh]_ggh]h �]hj_gby ��

G_h[oh^bfh � hlf_lblv �� qbkeh� qZklbp� 1� b� h[s__ � \j_fy � fh^_ebjh\Zgby � h]jZgbqb\Z_lky�

\uqbkebl_evghc� fhsghklvx � bkihevam_fhc� \ � bkke_^h\Zgbyo� \uqbkebl_evghc� kbkl_fu �� :\lhju �
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klZlvb �bkihevah\Zeb�deZkl_j�ba���� jZ[hqbo �klZgpbc�k��� o�y^_jgufb �ijhp_kkhjZfb ��jZkiZjZee_eb\ �

\uqbke_gby� \ � dZ`^hf � \uqbkebl_evghf � wdki_jbf_gl_ � gZ� ��� iZjZee_evguo� ihlhdh\ �� ;eZ]h^Zjy �

lhfm �� qlh � bkihevam_fuc� ijh]jZffguc � iZd_l � /$0036� \ � \_jkbb � yaudZ� &��� kh\f_klgh � k�

bgl_jn_ckhf � 03,� ^Z_l� \hafh`ghklv � \uihegylv � iZjZee_evgu_� \uqbke_gby�� [ueb � ijh\_^_gu �

\uqbkebl_evgu_� wdki_jbf_glu � ih � fh^_ebjh\Zgbx � ijhp_kkZ� K<K� \ � Zlhfghc � K;K � 1L�$O�k�

^hklZlhqgh� [hevrbf � h[sbf � dhebq_kl\hf � Zlhfh\ � � ihqlb � ���� fbeebhgZ� Zlhfh\ ��� Djhf_ � lh]h �� k�
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nZah\uo� ij_\jZs_gbc � bgl_jf_lZeebq_kdbo� nZa� \ � ijhp_kk_ � K<K�� Ijb � wlbo� mkeh\byo� [ueZ �
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^Zggu_�ih �lZdhc�ieZgbjm_fhc �im[ebdZpbb��<�[hevr_c �kl_i_gb �hkh[_gghklb�fbdjhdbg_lbdb �K<K�
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����� ijb\_^_ggu_ �\ur_ �fh`gh �jZkijhkljZgblv �b�gZ�kbkl_fm�7L�$O���
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��� 9HUOHW�� /���&RPSXWHU� ©H[SHULPHQWVª�RQ�FODVVLFDO� IOXLGV�� ,�� 7KHUPRG\QDPLFDO�SURSHUWLHV�RI� /HQQDUG�

-RQHV�PROHFXOHV��3K\V��5HY������������������

��� 9HUOHW�� /��� &RPSXWHU� ©H[SHULPHQWVª� RQ� FODVVLFDO� IOXLGV�� ,,�� (TXLOLEULXP� FRUUHODWLRQ� IXQFWLRQV�� 3K\V��
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��� 6WXNRZVNL�� $��� 9LVXDOL]DWLRQ� DQG� DQDO\VLV� RI� DWRPLVWLF� VLPXODWLRQ� GDWD� ZLWK� 29,72� ±� WKH� 2SHQ�

9LVXDOL]DWLRQ� 7RRO�� 0RGHOOLQJ� DQG� 6LPXOZWLRQ� LQ� 0DWHULDOV� 6FLHQFH� DQG� (QJLQHHULQJ� ���� �������
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��� RfZdh\ � B�: ��� Bhj^Zg � <�B��� Khdheh\Z� B�?�� Dhfivxl_jgh_ � fh^_ebjh\Zgb_ � K<�kbgl_aZ�
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����� F_lh^ �jZkihagZ\Zgby �ijhkljZgkl\_ggh]h ��'� jZkij_^_e_gby �bgl_jf_lZeeb^h\ �\ �

dm[bq_kdhc�gZghqZklbp_�1L#$O�³y^jh �h[hehqdZ´� ih �^Zgguf �__��'� jZkij_^_e_gbc �iehlghklb �

\_s_kl\Z �b�l_fi_jZlmju �� \uiheg_gh �gZ��� f �aZdexqbl_evghf �wlZi_ ��

<� ^Zgghf � ih^jZa^_e_� ijb\_^_gu � j_amevlZlu� \uqbkebl_evguo � wdki_jbf_glh\ � �<W�� ih �

dhfivxl_jghfm � F> �fh^_ebjh\Zgbx � ©kZfhjZkijhkljZgyxs_]hky � \ukhdhl_fi_jZlmjgh]h � kbgl_aZ�
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Jbk�� � �� Ko_fZlbqgh_� bah[jZ`_gb_ � ©\ � i_jki_dlb\_ ª� ^ey� dm[bq_kdhc� gZghqZklbpu� lbiZ � 1L#$O� ³y^jh �
h[hehqdZ��� D� ±� \g_rgbc � \b^ � gZghqZklbpu�� E� ±� iheh\bgZ � h[t_fZ � gZghqZklbpu� �� F� ±� q_l\_jlv � h[t_fZ �
gZghqZklbpu�

<�p_glj_ �dm[bq_kdhc�gZghqZklbpu�k� jZaf_jZfb ��� o�� o���QP� gZoh^blky�kn_jbq_kdh_�y^jh �k�

^bZf_ljhf � ��� QP�� kh^_j`Zs__ � Zlhfu � 1L�� Z� \ � hdjm`Zxs_c � y^jh � h[hehqd_� ±� Zlhfu � $O��<�

gZghqZklbp_�� jbk ��� D���kmffZjgh_ �qbkeh�Zlhfh\ �jZ\gh ���������� Ba�gbo�qbkeh�Zlhfh\ �1L�khklZ\ey_l�

�������� Z� qbkeh� Zlhfh\ � $O�jZ\gh � �������� l �_�� kl_obhf_ljbq_kd_ � khhlghr_gb_ � 1 1L�1 $O ������

>jm]bfb �keh\Zfb ��hlghkbl_evgZy�^hey�Zlhfh\ �1L�khklZ\ey_l�Q ������� ���������� Z�^hey�Zlhfh\ �$O�

jZ\gZ� ������� ���������� :gZebabjmy� jZ\gh\_kgmx � ^bZ]jZffm � khklhygby� kbkl_fu � 1L�$O��fh`gh �

kdZaZlv�� qlh � k� mq_lhf� khhlghr_gby � 1 1L�1 $O ����� ijb � aZ\_jr_gbb � j_Zdpbb� K<K� \ � dm[bq_kdhc�

gZghqZklbp_� lbiZ � 1L#$O� ³y^jh �h[hehqdZ�� h`b^Z_lky � nhjfbjh\Zgb_ � ijZdlbq_kdb � h^ghc�
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bgl_jf_lZeebq_kdhc � nZau� 1L$O� �̂hfbgbjh\Zgb_ � gZ �̂ ^jm]bfb � nZaZfb�� >�@���AZ`b]Zgb_� K<K�

bgbpbbjh\Zehkv�ijh]j_\hf �^h������ D�iehkdh]h �kehy�k�jZaf_jZfb ��� o�� o��� gf ����L�_��ijh]j_\ZeZkv �
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j_amevlZlZf� <W�� ijh\_^_gguo � k� ihfhsvx � ijh]jZffgh]h � iZd_lZ� /$0036�� \uiheg_g � ZgZeba�

fbdjhdbg_lbdb � K<K� k� bkihevah\Zgb_f� \uqbke_gguo� h^ghf_jguo � jZkij_^_e_gbc � hkj_^g_gguo�
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dhhj^bgZlu �O�^ey�ihke_^h\Zl_evguo�fhf_glh\ �\j_f_gb �jZkijhkljZg_gby �\hegu �]hj_gby ��

�
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O�^ey�ihke_^h\Zl_evguo�fhf_glh\ �\j_f_gb �jZkijhkljZg_gby �\hegu �]hj_gby �

H^ghf_jgu_ � ijhnbeb � l_fi_jZlmju � b� iehlghklb � ihemq_gu� ©bgl_]jZevguf ª� hkj_^g_gb_f � \ �

kehyo�k�jZaf_jZfb �� o�� o��� gf ���
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�� QV�l_ieh\Zy � \hegZ� m`_� ^hklb]eZ� dhg_qghc� ]jZgb � gZghqZklbpu�� Ijb � wlhf � l_fi_jZlmjZ � \h � \k_f �
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obfbq_kdhc� j_Zdpbb� K<K� \h � \k_f � h[t_f_ � gZghqZklbpu� ijh^he`Z_lky �� Kh]eZkgh� f_lh^bd_ � F> �
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©aZfdgmlhklbª� l_jfh^bgZfbq_kdhc � kbkl_fu �� ihwlhfm� \u^_ey_fZy � l_ieh\Zy � wg_j]by� \ � g_c�

gZdZieb\Z_lky� k� ^Zevg_crbf � ih\ur_gb_f � l_fi_jZlmju �� L_fi_jZlmjgu_ � ijhnbeb � \ � bgl_j\Ze_ �

\j_f_gb �hl ��� gk�b�^h��� gk�ih^l\_j`^Zxl �wlhl�nZdl��kf ��jbk ������

D� fhf_glm � \j_f_gb � �� gk� l_fi_jZlmjZ � ih\urZ_lky � ^h� l_fi_jZlmju � ieZ\e_gby� nZau� 1L$O�

� ihjy^dZ � ����� D�� b� aZl_f � g_fgh]h � __� ij_\urZ_l �� Kh]eZkgh� jZ\gh\_kghc � ^bZ]jZff_ � khklhygby�

kbkl_fu �1L�$O��ijb �lZdbo�l_fi_jZlmjZo �\ �kbkl_f_ �1L�$O�bf_xlky �ke_^mxsb_�dhfihg_glu �>�@��nZaZ�

1L$O�b� \ � `b^dbo � khklhygbyo� f_lZeeu � 1L�b� $O��<� ^bZiZahg_� l_fi_jZlmj � hl � ����� b� ^h� ����� D�

iehlghklb �mdZaZgguo�dhfihg_glh\ �bf_xl � agZq_gby�>�@��dhlhju_ �gb`_ �agZq_gbc� iehlghkl_c � ijb �

dhfgZlghc � l_fi_jZlmj_ � � ihjy^dZ � ���� D��� >ey�nZau�1L$O�iehlghklv � [ebadZ�d�agZq_gbx� ����J�FP � ��

iehlghklv � 1L� ±�ihjy^dZ � ���� J�FP � � b� iehlghklv � $O� ±�ihjy^dZ � ���� J�FP � �� Mqblu\Zy � khhlghr_gb_ �

dhgp_gljZpbc� mdZaZgguo� dhfihg_glh\ �� h`b^Z_fh_ � agZq_gb_� iehlghklb � kf_kb � dhfihg_glh\ � \ �

h[t_f_ � gZghqZklbpu� ^he`gh � [ulv � \ � ^bZiZahg_� �������� J�FP � �� qlh � b� ih^l\_j`^Z_l � ijhnbev �

iehlghklb �^ey��� gk��VHH�jbk ������
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]jZgb � k� O �� gf � b� O ��� gf � k� mq_lhf� ©k\h[h^guo ª� ]jZgbqguo � mkeh\bc�� ^_ckl\mxsbo � ih �hkb� O��
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©wdkljZiheypbx ª� ^h� dhhj^bgZlu � ��� gf � \k_o� ebg_cguo� mqZkldh\�� hij_^_e_gguo � \ � bgl_j\Ze_ � hl �
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iehlghklb �hdZaZehkv�[u �gZ�h`b^Z_fhf �mjh\g_�ihjy^dZ �����J�FP � ��

GZjy^m� k� h^ghf_jgufb � ijhnbeyfb � ©bgl_]jZevgh ª� hkj_^g_gguo� l_fi_jZlmju � b� iehlghklb �

Z\lhjZfb � ij_^eh`_gu � Ze]hjblfu � hp_gb\Zgby� �'� jZkij_^_e_gbc � l_fi_jZlmju � b� iehlghklb � \ �

dm[bq_kdbo� gZghqZklbpZo� 1L#$O� ³y^jh �h[hehqdŹ�� Djhf_ � lh]h �� gZ� hkgh\_� \uqbke_gguo� �'�

jZkij_^_e_gbc �l_fi_jZlmju �b�iehlghklb �ij_^eh`_g �f_lh^ �jZkihagZ\Zgby�ijhkljZgkl\_ggh]h ��'�
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ihke_^h\Zl_evghklb � fhf_glh\ � \j_f_gb �� hkms_kl\ey_lky� jZa[b_gb_� dm[bq_kdhc� gZghqZklbpu� ih �

lj_f � baf_j_gbyf � gZ� ^hklZlhqgh� fZeu_ � h[t_fu � \ � \b^_� dm[bdh\�� gZijbf_j �� k� jZaf_jZfb �

���� o���� o����� gf �� L�_��� \ � dm[bq_kdhc� kljmdlmj_� gZghqZklbpu�� khklZ\e_gghc� ba� dm[bdh\�� ih �

dZ`^hfm�ba�lj_o �baf_j_gbc �k�mq_lhf�ebg_cgh]h�jZaf_jZ �gZghqZklbpu�\ ���� gf �gZkqblu\Z_lky�ih ����

dm[bdh\��Z�h[s__ �dhebq_kl\h�dm[bdh\�hij_^_ey_lky �qbkehf ����� �� o�� o����

>Ze__�� k� ihfhsvx � Ze]hjblfZ � ^ey� dZ`^h]h � fhf_glZ � \j_f_gb � \ � dZ`^hf � lZdhf � dm[bd_�

hij_^_eyxlky �ih �^\Z�qbkeZ�±�dhebq_kl\Z�Zlhfh\ �1L�b�$O��iheghklvx �b�qZklbqgh�\oh^ysbo �\ �h[t_f �

dm[bdZ�� Ba�aZ� qZklbqgh� \oh^ysbo � \ � h[t_f � dm[bdZ� Zlhfh\ � wlb� ^\Z� qbkeZ� fh]ml � hdZaZlvky� k�

^jh[gufb �qZklyfb �� l �_��g_�p_eufb �qbkeZfb���Mfgh`Zy �gZc^_ggh_�qbkeh�Zlhfh\ �1L�gZ�fZkkm�ZlhfZ �
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1L��Z� lZd`_ �� mfgh`Zy� gZc^_ggh_� qbkeh� Zlhfh\ � $O�gZ� fZkkm� ZlhfZ � $O��\uqbkeyxlky � ^\_ � h[sb_ �

fZkku �±�h[sZy �fZkkZ�Zlhfh\ �1L�b�h[sZy �fZkkZ�Zlhfh\ �$O��\oh^ysbo �\ �hq_j_^ghc�ZgZebabjm_fuc�

dm[bd��AZl_f �\uqbkey_lky�hkj_^g_ggh_�agZq_gb_�iehlghklb �\_s_kl\Z �\ �ZgZebabjm_fhf�dm[bd_�dZd�

hlghr_gb_ �kmffu �^\mo�h[sbo �fZkk�Zlhfh\ �1L�b�$O�d�\_ebqbg_�h[t_fZ �dm[bdZ�� jZ\gh]h ����������

gf � � k�mq_lhf�ebg_cgh]h� jZaf_jZ �dm[bdZ� \ � ����� gf ��� LZdbf �h[jZahf �� \uihegyy � \ � dZ`^uc � fhf_gl �

\j_f_gb � �� o� f_jguc � \eh`_gguc � pbde� ^ey� i_j_[hjZ � \k_o� dm[bdh\� \ � dm[bq_kdhf� jZa[b_gbb�

gZghqZklbpu�� hij_^_eyxlky � hkj_^g_ggu_� agZq_gby� iehlghklb � \_s_kl\Z � \h � \k_o� ����� dm[bdZo� \ �

\b^_��� o�f_jgh]h �fZkkb\Z���

:gZeh]bqguf � kihkh[hf � hij_^_ey_lky � b� gZ[hj � �'� jZkij_^_e_gbc � l_fi_jZlmju � ih � h[t_fm �

bkke_^m_fhc� gZghqZklbpu� � ih � \k_f � ����� dm[bdZf�� \ � ihke_^h\Zl_evgu_� fhf_glu � \j_f_gb ��

Ih^jh[gh �Ze]hjblf �baeh`_g� \ �bklhqgbd_� ih^ �ghf_jhf �>��@�kibkdZ� im[ebdZpbc�Z\lhjh\ � ijh_dlZ ��

GZ� hkgh\_� \uqbke_ggh]h� gZ[hjZ� �'� jZkij_^_e_gbc � iehlghklb � \_s_kl\Z � ih � h[t_fm � dm[bq_kdhc�

gZghqZklbpu� jZkkfhlj_g � Ze]hjblf � jZkihagZ\Zgby� \ � dZ`^hf � dm[bd_� bgl_jf_lZeebq_kdbo� nZa��

kbgl_abjm_fuo� \ � ihke_^h\Zl_evgu_� fhf_glu � \j_f_gb �� Kmlv� wlh]h� Ze]hjblfZ � khklhbl � \ �

ke_^mxs_f ��

Djhf_ �\uqbke_gguo�gZ[hjh\ ��'� jZkij_^_e_gbc �iehlghklb �\_s_kl\Z �b�l_fi_jZlmju �\ �h[t_f_ �

gZghqZklbpu�� \ � jZkkfZljb\Z_fhf � Ze]hjblf_ � jZkihagZ\Zgby� bkihevamxlky� ZgZeblbq_kdb_�

aZ\bkbfhklb � iehlghkl_c � dhfihg_glh\ � 1L� b� $O�� Z� lZd`_ � bo� bgl_jf_lZeebq_kdbo� nZa� hl �

l_fi_jZlmju ��<�>�@�ijb\_^_gu �wdki_jbf_glZevgu_ �^Zggu_�agZq_gbc�iehlghkl_c �\ �aZ\bkbfhklb �hl �

l_fi_jZlmju �� gZ� hkgh\_� dhlhjuo � Z\lhjZfb � h[h[s_gu � ZgZeblbq_kdb_� aZ\bkbfhklb � iehlghkl_c �

\_s_kl\Z �hl �l_fi_jZlmju � ��76OU �b� ��7/OU ��]^_�O���ghf_j �nZau��hl ��� ^h����� bg^_dku�6�b�/ �h[hagZqZxl�

khklhygby� nZa�� khhl\_lkl\_ggh �� ³VROLG´� �l\_j^h_ �� b� ³OLTXLG´� �`b^dh_ �� kf �� lZ[ebpm��� <� lZ[ebp_�

agZq_gby� dhwnnbpb_glh\� \ � nhjfmeZo� ijb\_^_gu � k� hdjm]e_gb_f�� lZd� dZd� ih]j_rghklv �

wdki_jbf_glZevguo �agZq_gbc�hdZau\Z_lky�g_�f_g__�����>�@�� <�lZ[ebp_�\ �kdh[dZo�nhjfme �kh�agZdhf�

©fbgmkª� mdZaZgu� agZq_gby� l_fi_jZlmj � ieZ\e_gby� nZa�� .77 1LPHOWPHOW �������   ��
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:e]hjblf �jZkihagZ\Zgby�ijhkljZgkl\_ggh]h ��'� jZkij_^_e_gby �bgl_jf_lZeebq_kdbo�nZa�\ �

gZghqZklbp_�k\h^blky �d�ke_^mxs_fm�g_nhjfZevghfm �hibkZgbx ��
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��� <�dZq_kl\_�\oh^guo �^Zgguo�bkihevamxlky�^\Z�gZ[hjZ��'� fZkkb\h\ ��I_j\uc �gZ[hj ��'� fZ FFb\h\ �

ij_^klZ\ey_l � kh[hc� gZ[hj � �'� jZkij_^_e_gbc � agZq_gbc� iehlghklb � \_s_kl\Z � ih � \k_f � dm[bdZf�

gZghqZklbpu�� Z� \lhjhc � ±� gZ[hj � �'� jZkij_^_e_gbc � agZq_gbc� l_fi_jZlmju � ih � \k_f � dm[bdZf�

gZghqZklbpu�� H^bgZdh\h_� dhebq_kl\h� �� o� f_jguo � fZkkb\h\ � \ � dZ`^hf � gZ[hj_ � hij_^_ey_lky �

iZjZf_ljhf �0�±� dhebq_kl\hf �fhf_glh\ �\j_f_gb ��aZ^Zgguo�ihevah\Zl_e_f �ijh]jZffu �^ey�ZgZebaZ�

^bgZfbdb�baf_g_gby� iehlghklb �b� l_fi_jZlmju � \ � dm[bdZo� \ � fhf_glu � \j_f_gb � PW�� ]^_�P� �� ghf_j �

bl_jZpbb �\g_rg_]h �pbdeZ�b�P� �����«��� F ���

��� >hihegbl_evguc � �� f_jguc � pbde�� \eh`_gguc � \h � \g_rgbc � pbde� F� baf_g_gb_f � bg^_dkZ� P��

khhl\_lkl\m_l � lj_f � ijhkljZgkl\_gguf � baf_j_gbyf � �L�� M�� N�� dm[bq_kdh]h� jZa[b_gby� gZghqZklbpu��

<eh`_gguc � �� o� f_jguc � pbde� ^ey� dZ`^h]h � dm[bdZ� F�ghf_jhf � NMLQ � hkms_kl\ey_l� kjZ\g_gb_� _]h�

agZq_gby� iehlghklb � �� PQ W
NML

U �� \aylh]h � ba� �'� jZkij_^_e_gby � iehlghklb � ��� o� f_jgh]h � fZkkb\Z�

iehlghklb ��� kh� agZq_gbyfb� iehlghkl_c �� \uqbke_ggufb � ih � lZ[ebqguf � nhjfmeZf � ^ey� l_o� nZa� k�

ghf_jZfb �O��^ey�dhlhjuo �\_jgu �g_jZ\_gkl\Z � OPHOW777 �� �d �b�beb� PD[� 777 OPHOW �d ��<�\uqbke_gbyo�ih �

nhjfmeZf � lZ[ebpu � ^ey� ZgZebabjm_fh]h� dm[bdZ� bkihevam_lky� khhl\_lkl\mxs__ � _fm� agZq_gb_�

l_fi_jZlmju �7��\aylh_�ba��� o�f_jgh]h �fZkkb\Z�l_fi_jZlmj ��khhl\_lkl\mxs_]h �fhf_glm �\j_f_gb � PW

��Djbl_jbc �kjZ\g_gby�nhjfmebjm_lky �kh]eZkgh�mkeh\ghfm�hi_jZlhjm ��

Z�� _keb� \ � ijhp_kk_ � kjZ\g_gby� ^ey� ZgZebabjm_fh]h� dm[bdZ� _]h� agZq_gb_� iehlghklb � �� PQ W
NML

U � ih �

fh^mex � \ � hlghkbl_evghf � kfuke_ � hlebqZ_lky� hl � \uqbke_ggh]h� agZq_gby� iehlghklb � ��76OU � �eb[h �

��7/OU �� ^ey� dZdhc�eb[h � O�hc� nZau� g_� [he__�� q_f � gZ� aZ^Zggmx� ihevah\Zl_e_f � fZemx� \_ebqbgm� J �

�gZijbf_j �� agZq_gb_� J � jZamfgh�hij_^_eylv �hl � ����� ^h� ���� beb� \ � ijhp_glZo �±�hl � �� ^h� ��� ���� l �_��

dh]^Z�

JdUU�U ������� 77W 6O6OPQNML
��eb[h � JdUU�U ������� 77W /O/OPQNML

��

lh]^Z � kqblZ_lky�� qlh � ZgZebabjm_fuc� dm[bd� aZiheg_g� O�hc� nZahc�� bgZq_� \uihegy_lky � imgdl � E��

Ze]hjblfZ ��

E�� k� mq_lhf� \uiheg_gby � g_jZ\_gkl\Z � OPHOW777 �� �d �� eb[h � PD[� 777 OPHOW �d �� ke_^m_l� ijh\_jdZ �

g_jZ\_gkl\Z � � � � � ��������� ��� 7W7 6OPQ6O NML
ŨJ��U�ŨJ� � ��eb[h � � � � � ��������� ��� 7W7 /OPQ/O NML

ŨJ��U�ŨJ� � ��

?keb�kemqZc�Z�� g_�\uihegbeky ��Z�\uihegbeky �kemqZc�E���lh]^Z �ijbgbfZ_lky � j_r_gb_ ��qlh �dm[bd�k�

ghf_jhf � NMLQ �aZiheg_g�kf_kvx �^\mo�nZa�k�ghf_jZfb �O�b�O���� KemqZc�E��̂ he`_g �\uihegblvky �lhevdh�

^ey� h^gh]h� agZq_gby� O�� lZd� dZd� \k_� ZgZeblbq_kdb_� �b� bo� ]jZnbq_kdb_�� aZ\bkbfhklb � \h � \k_f �

l_fi_jZlmjghf �^bZiZahg_�©Z[khexlgh � jZa^_ebfu ª� ijhf_`mldZfb � �k�m\_ebq_gb_f�ghf_jZ �nZau�O�

]jZnbdb �iehlghklb �nZa�kf_sZxlky �\gba���

AZf_qZgb_� ��� _keb� \uihegbehkv � mkeh\b_� � � ����� � PQ6 W7
NML

U�ŨJ� �� eb[h� \aZf_g� _]h� mkeh\b_�

� � ����� � PQ/ W7
NML

U�ŨJ� �� lh]^Z � iheZ]Z_lky�� qlh � \k_� lZdb� ZgZebabjm_fuc� dm[bd� k� ghf_jhf � NMLQ �

aZiheg_g�i_j\hc �nZahc��gbd_e_f����
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AZf_qZgb_� ��� _keb� \uihegbehkv � mkeh\b_� � � ����� � 7W 6PQ NML
ŨJ��U �� eb[h � \aZf_g� _]h� mkeh\b_�

� � ����� � 7W /PQ NML
ŨJ��U ��lh]^Z �iheZ]Z_lky��qlh �h[t_f �ZgZebabjm_fh]h�dm[bdZ�g_�aZiheg_g�iheghklvx �

�wlh� \hafh`gh � ^ey� dm[bdh\�� jZkiheh`_gguo � gZ� \g_rg_c � ]jZgbp_� gZghqZklbpu�� ]^_� jZkiheh`_g �

kehc�Zexfbgby ���

:\lhjZfb � j_Zebah\Zgu� ijh]jZffZ � ^ey� f_lh^Z � jZkihagZ\Zgby� ijhkljZgkl\_gguo � �'�

jZkij_^_e_gbc � bgl_jf_lZeb^h\ � \ � gZghqZklbp_� b� ijh]jZffZ � ^ey� bo� \bamZebaZpbb�� �'�

ij_^klZ\e_gb_ � lZdh]h� �'� jZkij_^_e_gby � bgl_jf_lZeeb^h\ � ih � h[t_fm � gZghqZklbpu� � \ � gZr_f �

kemqZ_�� �� o�� o�� ����� dm[bdh\� k� jZaf_jZfb � dm[bdZ� ���� o���� o����� gf �� ^ey� m^h[kl\Z� ZgZebaZ�

\bamZebabjm_lky� gZ[hjhf � �'� j_r_lhd �� i_ji_g^bdmeyjguo � gZijZ\e_gbx � O�� Dhebq_kl\h� �'�

j_r_lhd �\ �gZ[hj_ �jZ\gh �����

DZ`^Zy� �'� j_r_ldZ � � jZaf_jghklvx � �� o��� dm[bdh\�� k�ghf_jhf � 1 ; �� iZjZee_evgZy� iehkdhklb �

<=�� kh^_j`bl � ih � ���� dm[bdh\��GZ� jbkmgd_� �� k�� ihdZaZgZ� �'� j_r_ldZ �d\Z^jZlbdh\ � jZaf_jghklvx �

�� o��� � ^jm]bfb � keh\Zfb �� ©dZjlZª� jZkij_^_e_gby � nZa��� khhl\_lkl\mxsZy � �'� j_r_ld_ � dm[bdh\� k�

ghf_jhf � 1 ; �  � ��� b� ^ey� fhf_glZ � \j_f_gb � 2�  � ���� QV�� D\Z^jZlbdb � gZ� dZjlZo� jZkij_^_e_gby � nZa�

ihf_q_gu � jZaebqgufb � p\_lh\ufb � hll_gdZfb � b� ghf_jZfb � bgl_jf_lZeebq_kdbo� nZa�� \ � l �q��

d\Z^jZlbdb � k� ©̂ \hcgufb ª� ghf_jZfb � ^ey� kf_k_c� nZa�� Ihykgbf � bgl_jij_lZpbx � ghf_jh\ �� �� ±�

g_iheghklvx � aZiheg_gguc� dm[bd� k� aZgb`_gghc� iehlghklvx � � f_gvr_ � iehlghklb � $O��� �� ±� 1L�� �� ±�

$O1L� �� �� ±� 1L$O�� �� ±� �� $O1L �� �� ±� �1L$O�� �� ±� $O��GZijbf_j �� gZ� jbkmgd_� �� d\Z^jZlbd � k� ^\hcguf �

ghf_jhf �©���ª� mdZau\Z_l�gZ�kf_kv�nZa�1L�b� $O1L� ��

GZ� jbkmgd_� �� Z�� ihdZaZgh� jZkij_^_e_gb_ � Zlhfh\ � 1L�b� $O�\ � keh_� 1 ; �  � ��� b� ^ey� fhf_glZ �

\j_f_gb � 2�  � ���� QV�� ihemq_ggh_� k� ihfhsvx � ijh]jZffgh]h � iZd_lZ� 29,72�� b� ©y^jh ª� Zlhfh\ � 1L�

ohjhrh � dhjj_ebjm_l � k� dZjlhc � jZkij_^_e_gby � nZa� � jbk �� �� k���� Y^jh � Zlhfh\ � 1L� gZ� jbk �� ��E���

ihemq_ggh_� k� ihfhsvx � 29,72�� ij_^klZ\e_gh � lbihf � IFF� �=PD�� b� lZd`_ � ohjhrh � dhjj_ebjm_l � k�

dZjlhc �jZkij_^_e_gby �nZa�� jbk ���� k�����

H^gZdh� \ � h[hehqd_� ©y^_j ª� ^ey� jbkmgdh\� �� Z�� b� ��E�� ijZdlbq_kdb � g_\hafh`gh � \u^_eblv �

©dhevp_\h_ª� jZkij_^_e_gb_ �bgl_jf_lZeebq_kdbo�nZa�ih^h[gh �dZjl_ �jZkij_^_e_gby �nZa�� jbk ���� Z����

ihemq_gghc� k� ihfhsvx � ij_^eh`_ggh]h � Z\lhjZfb � gh\h]h � f_lh^Z � jZkihagh\Zgby� nZa� ih � �'�

jZkij_^_e_gbyf �iehlghklb �b�l_fi_jZlmju ���

<� hlebqb_� hl � h^ghf_jguo � ijhnbe_c � iehlghklb � ij_^eZ]Z_fuc � Z\lhjZfb � gh\uc � f_lh^ �

iha\hey_l � wnn_dlb\gh� jZkihagZ\Zlv � kljmdlmjm� nhjfbjh\Zgby � b� ljZgknhjfZpbc �

bgl_jf_lZeebq_kdbo�nZa�gZ�]jZgbp_�jZa^_eZ�©y^jh �h[hehqdZª� gZghqZklbpu�\ �aZ^Zgghf�bgl_j\Ze_ �

\j_f_gb ��GZ�hkgh\_�\uiheg_gguo �<W�ihdZaZgZ�^hklZlhqgh�\ukhdZy�wnn_dlb\ghklv �lZdh]h�f_lh^Z �

jZkihagZ\Zgby�b�_]h�ij_bfms_kl\h �\ �kjZ\g_gbb�k�f_lh^Zfb �ih^h[gh]h �ZgZebaZ��j_Zebah\Zggufb �\ �

rbjhdh � ba\_klghf � ijh]jZffghf � iZd_l_� 29,72�� >jm]bfb � keh\Zfb ��Z\lhjZfb � kha^Zg� ^hklZlhqgh�

wnn_dlb\guc �ijh]jZffguc �bgkljmf_glZjbc �^ey�bkke_^h\Zgby��dZd�fbdjhdbg_lbdb �K<K�\ �gZgh��b�

fbdjhjZaf_jguo �[bgZjguo �Zlhfguo �kbkl_fZo��gZijbf_j ��1L�$O��7L�$O�DQG�HWF����lZd�b��\ �qZklghklb��

^ey�bkke_^h\Zgby�ijhp_kkZ�kljmdlmjh ��b�nZahh[jZah\Zgby�gZ�]jZgbpZo�jZa^_eZ�lZdbo�]_l_jh]_gguo �

kbkl_f �\ �aZ^Zgghf�bgl_j\Ze_ �\j_f_gb ��
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Jbk�� �� �JZaebqgu_� jZkij_^_e_gby �\ �keh_�1 ;  ���� 2 ����QV�� � Z�� jZkij_^_e_gb_�Zlhfh\ �1L� �kbgb_� lhqdb�� b�$O�
�k\_leh �k_ju_�lhqdb����E��jZkij_^_e_gb_�lbih\ �djbklZeebq_kdbo�kljmdlmj ��a_e_gu_�lhqdb���IFF��kbgb_�lhqdb�
±�EFF��djZkgu_�lhqdb�±�KFS��̀_elu_ �lhqdb�±�LFR�lbi �� [_eu_�lhqdb�±�³^jm]hc´� lbi ���k�� dZjlZ�jZkij_^_e_gby �
nZa��

AZf_qZgb_� � �� j_amevlZlu� b� fZl_jbZe �� baeh`_gguc� \ur_ � \ � ih^jZa^_e_� ����� ihemq_g� gZ� hkgh\_�

ijh\_^_gguo � \uqbkebl_evguo �wdki_jbf_glh\ � \ � i_jbh^ �©e_lh�hk_gvª� ����� ]h^Z�� Ih^]hlh\e_ggZy �

klZlvy � gZ� wlm� l_fm� \ � dhgp_� kjhdZ� \uiheg_gby � ijh_dlZ � �^h� �� hdly[jy � ����� ] ��� gZijZ\e_gZ� ^ey�

him[ebdh\Zgby�\ �`mjgZe�©&RPPXQLFDWLRQV�LQ�&RPSXWHU�DQG�,QIRUPDWLRQ�6FLHQFHª��\ �hdly[j_ �f_kyp_�

����� ] ����?_�him[ebdh\Zgb_�h`b^Z_lky �\ �dhgp_�^_dZ[jy ������ ]h^Z��eb[h �\ �yg\Zj_ �f_kyp_������ ]h^Z��

Ihwlhfm �wlZ�klZlvy �g_�\hreZ �\ �kibkhd�im[ebdZpbc�Z\lhjh\ �ijh_dlZ ��kibkhd�\ �dhgp_�hlq_lZ���

Kibkhd �pblbjm_fuo �im[ebdZpbc�d�ih^jZa^_em���� �

��� Dh\Ze_\�H�; ���G_jhgh\ �<�: ��F_lZehobfbq_kdbc�ZgZeba�j_Zdpbhggh]h�\aZbfh^_ckl\by �\ �kf_kb �

ihjhrdh\ �gbd_ey�b�Zexfbgby ����NbabdZ�]hj_gby �b�\aju\Z ������� L������ ‹ ���� K���������

���3OHYDFKXN�<X���(JU\�,���%ULOOR�-���+ROODQG�0RULW]�'���.DEDQ�,��'HQVLW\�DQG�DWRPLF�YROXPH�LQ�OLTXLG�$O±

)H�DQG�$O±1L�ELQDU\�DOOR\V����,QW��-��0DW��5HV���IRUPHUO\�=��0HWDOONG���������9RO������1R�� ���3�����������
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