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���Bg^mdlb\guc�ih^oh^�d gZoh`^_gbx�hilbfZevghc�fh^_ebKms_kl\m_l�^\Z�hkgh\guo�ih^oh^Z�d ihkljh_gbx�fh^_e_c��^_^mdlb\guc�b bg^mdlb\�guc� >�±�@��>_^mdlb\guc�ih^oh^�ijbf_gy_lky�� dZd�ijZ\beh��ijb�fh^_ebjh\Zgbb�ijhkluo�bihgylguo� kbkl_f��Ijb� wlhf� ih^oh^_� gZoh^ylky� aZdhgu�� dhlhjuf� ih^qbgyxlky� iZjZf_lju�kbkl_fu��Hg�lj_[m_l�]em[hdh]h�bamq_gby�kbkl_fu��[hevrh]h�mjh\gy�agZgby�b [hevrh]h�h[t�_fZ� Zijbhjghc�bgnhjfZpbb��H^gZdh�� \h�fgh]bo� h[eZklyo�gZmdb�� lZdbo� dZd� wdhghfbdZ�� kh�pbheh]by��wdheh]by��[bheh]by�b ^j��g_evay�^hklbqv�lZdh]h�mjh\gy� agZgby��Ihwlhfm�ijb�g_�^hklZlhqghf� h[t_f_� bgnhjfZpbb� h[� bamqZ_fhc� kbkl_f_� ijbf_gyxl� bg^mdlb\guc� ih^oh^��ijb�dhlhjhf�gZ�hkgh\_�g_dhlhjhc�lZ[ebpu�wdki_jbf_glZevguo�^Zgguo�k ihfhsvx�i_j_[hjZ�
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�ihke_^h\Zl_evgh]h�hijh[h\Zgby��[hevrh]h�qbkeZ�fh^_e_c�gZoh^blky�fh^_ev�hilbfZevghc�keh`ghklb��>ey�gZoh`^_gby�hilbfZevghc�kljmdlmjghc�fh^_eb�ijbf_g_g�bg^mdlb\guc�ih^�oh^�� ZgZeh]bqguc� jZajZ[hlZgghfm�:�=� B\Zog_gdh� >�±�@�� \ dhlhjhf� \ hlebqb_� hl� >�±�@�� g_�ijh\h^blky�fgh]hjy^gZy�k_e_dpby�fh^_e_c�b g_�bkihevam_lky�iheguc�i_j_[hj�fh^_e_c��:e�]hjblf�lZdh]h�bg^mdlb\gh]h�gZoh`^_gby�fh^_eb�ijb\_^_g�gZ�jbk�����Bkihevah\Zgb_�\ wlhf�Ze]hjblf_� klZlbklbq_kdh]h� f_lh^Z� gZoh`^_gby� gZbemqr_]h� fgh`_kl\Z� i_j_f_gguo� iml_f�ihkljh_gby�[Zkk_cgZ�iha\hey_l�j_adh�khdjZlblv�i_j_[hj�fh^_e_c��ihkdhevdm�hliZ^Z_l�g_h[�oh^bfhklv�i_j_[hjZ�\k_]h�fgh`_kl\Z�fh^_e_c�^Zggh]h�ihjy^dZ��< jZkkfZljb\Z_fhf�bg^md�lb\ghf�Ze]hjblf_�ijbf_gy_lky�ke_^mxs__�ijZ\beh�hklZgh\Z�i_j_[hjZ�fh^_e_c��_keb�baf_�g_gb_�oZjZdl_jbklbdb�dZq_kl\Z�fh^_eb�ijb�i_j_oh^_�d fh^_eb�[he__�\ukhdh]h�ihjy^dZ��gZ�ijbf_j��mf_gvr_gb_�kj_^g_d\Z^jZlbq_kdhc�hrb[db�beb�m\_ebq_gb_�fgh`_kl\_ggh]h�dhwn�nbpb_glZ�dhjj_eypbb��f_gvr_�hij_^_e_ggh]h�qbkeZ��ihjh]Z���lh�\u[bjZ_lky�fh^_ev�ij_^u�^ms_]h�ihjy^dZ��< Ze]hjblf_��ijb\_^_gghf�gZ�jbk� ���oZjZdl_jbklbdhc�dZq_kl\Z�fh^_eb N�]h�ihjy^dZ y\ey_lky� kj_^g_d\Z^jZlbq_kdZy� hrb[dZ�� :gZeh]bqgh� kljhblky� bg^mdlb\guc� Ze]h�jblf��\ dhlhjhf�oZjZdl_jbklbdhc�dZq_kl\Z�fh^_eb N�]h�ihjy^dZ y\ey_lky fgh`_kl\_gguc�dh�wnnbpb_gl� dhjj_eypbb� ��N&L ��< wlbo� Ze]hjblfZo�ijb� � N hilbfZevgZy� kljmdlmjgZy�fh�^_ev�bf__l�\b^� ���
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ijb�wlhf� ���&.2 jZ\gh�^bki_jkbb� L\ ��Z ����  L& ����Ijbf_j< h[eZklb� wdhghfbdb�kljmdlmjguf�f_lh^hf�[ueZ�ihemq_gZ�fh^_ev� aZ\bkbfhklb�ba�f_g_gby�bg^_dkZ�ihlj_[bl_evkdbo�p_g� �BIP���hij_^_eyxs_]h�bgneypbx��hl�^jm]bo�wdhgh�fbq_kdbo�ihdZaZl_e_c��>ey�ihkljh_gby�fh^_eb�mqblu\Zebkv�_`_f_kyqgu_�^Zggu_�wdhghfbdb�Jhkkbb�aZ�i_jbh^�k �����]��ih������]��Ihkdhevdm�dZdZy�eb[h�bgnhjfZpby�h[�hrb[dZo�^Zgguo�hlkmlkl\h\ZeZ��lh�bkoh^gZy�dhjj_eypbhggZy�fZljbpZ� 5 [jZeZkv�gme_\hc��Bkoh^gh_�fgh`_�kl\h�i_j_f_gguo��ih�dhlhjuf�kljhbeZkv�fh^_ev��khklZ\beh����wdhghfbq_kdbo�ihdZaZl_e_c��<dZq_kl\_�oZjZdl_jbklbdb�dZq_kl\Z�fh^_eb�[ueZ�\u[jZgZ�kj_^g_d\Z^jZlbq_kdZy�hrb[dZ��Ih�emq_gu�ke_^mxsb_�fh^_eb�bgneypbb����ih�[Zkk_cgm���]h�ihjy^dZ�
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&.2 ;�;�;�;H�� ;����;�;���<

A^_kv��< ± mjh\_gv�bgneypbb��bg^_dk�ihlj_[bl_evkdbo�p_g�² BIP��� �; ± mjh\_gv�bg�neypbb�\ ijhrehf�f_kyp_�� �; ± fbgbfZevgZy�aZjZ[hlgZy�ieZlZ�� �; ± jZkoh^u�gZ�ihlj_[e_�gb_�� �; ± jZkoh^u�gZ�ihlj_[e_gb_�\ p_gZo�^_dZ[jy������]��� �; ± h[f_gguc�dmjk�gZpbhgZev�ghc�^_g_`ghc�_^bgbpu�� �; ± bg^b\b^mZevguc�gZeh]�� �; ± aZj_]bkljbjh\Zggu_�\ZdZgkbb��
�; ± [ZeZgk�[x^`_lZ�� �; ± h[sZy�jhagbqgZy�ijh^Z`Z�\ ihklhygguo�p_gZo�� ��; ± [_ajZ[h�lbpZ�� ��; ± h[sZy jhagbqgZy�ijh^Z`Z�\ l_dmsbo�p_gZo�� ��; ± mjh\_gv�bgneypbb�q_lujvfy�f_kypZfb�jZg__�� ��; ± ^_g_`gu_�Z]j_]Zlu� ��; ± jhkl�nbgZgkh\h]h�dZiblZeZ�� ��; ± ihdmidZ�\Zexlu�Mf_gvr_gb_�kj_^g_d\Z^jZlbq_kdhc�hrb[db�ijb�i_j_oh^_�d kljmdlmjghc�fh^_eb�\lhjh]h�ihjy^dZ�khklZ\beh ������< gZbemqrmx�fh^_ev�\hreh����i_j_f_gguo�[Zkk_cgZ�i_j\h]h�ih�jy^dZ��Ihkljh_ggu_�fh^_eb�[ueb�bkihevah\ZgZ�^ey�ijh]ghaZ�bgneypbb�gZ�ke_^mxsb_���f_ky�pZ��GZ�jbk���ij_^klZ\e_gu�]jZnbdb�ijh]ghaZ�bgneypbb��BIP��gZ���f_kypZ�ih�f_lh^m�F=M:�b kljmdlmjghfm�f_lh^m��JZkoh`^_gb_�ijh]ghabjm_fhc�bgneypbb��\uqbke_gghc�h[_bfb�f_�lh^Zfb�� k j_Zevgh� gZ[ex^Z_fhc� bgneypb_c� \ wlb�f_kypu�� ih^l\_j`^Z_l� ijZ\bevghklv�ih�kljh_gguo�h[_bo�fh^_e_c��GZ�jbk�� ��b ��ij_^klZ\e_gu�]jZnbdb�agZq_gbc�j_Zevgh]h�b ijh�]ghabjm_fh]h�BIP ih�kljmdlmjghc�fh^_eb�b F=M:��dhlhju_�lZd`_�ih^l\_j`^Zxl�ohjhr__�bo�kh\iZ^_gb_�^ey�h[_bo�f_lh^h\�AZdexq_gb_LZdbf�h[jZahf��\ klZlv_�ihemq_gu�l_hj_lbq_kdb_�b ijZdlbq_kdb_�j_amevlZlu ih�fh^_�ebjh\Zgbx� keh`guo� kbkl_f�� dhlhju_� nmgdpbhgbjmxl� \ mkeh\byo� bkdZ`Zxs_]h� \ebygby�\hafmsZxsbo�nZdlhjh\�gZ�iZjZf_lju�kbkl_fu��JZajZ[hlZg�f_lh^�bg^mdlb\gh]h�gZoh`^_gby�hilbfZevguo� kljmdlmjguo� fh^_e_c�� Z^_d\Zlgh� hibku\Zxsbo� aZdhghf_jghklb�nmgdpbhgb�jh\Zgby�keh`guo�kbkl_f� Ijh\_^_g�kjZ\gbl_evguc�ZgZeba�kljmdlmjgh]h�f_lh^Z�k ba\_klgu�fb�f_lh^Zfb�ihkljh_gby�fh^_e_c��IhdZaZgZ�_]h�wnn_dlb\ghklv�ijb�j_r_gbb�j_Zevguo�ijZd�lbq_kdbo�aZ^Zq�
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:GGHL:PBYBamqZ_lky�kljmdlmjguc�f_lh^�ihkljh_gby�fh^_e_c�keh`guo�kbkl_f��hkgh\Zgguc��dZd�b F=M:��gZ�bg^mdlb\ghf�ih^oh^_��Hkgh\gh_�\gbfZgb_�m^_ey_lky�fh^_eyf��Zj]mf_glu�dhlh�juo�ih^\_j`_gu�kemqZcguf�\hafms_gbyf�k ba\_klgufb�dhjj_eypbhggufb�fZljbpZfb�
:GHL:P1Y<b\qZ}lvky�kljmdlmjgbc�f_lh^�ih[m^h\b�fh^_e_c�kdeZ^gbo�kbkl_f��ydbc�[Zam}lvky��yd��F=M:��gZ��g^mdlb\ghfm�i�^oh^���Hkgh\gZ�m\Z]Z�ijb^�ey}lvky�fh^_eyf��Zj]mf_glb�ydbo�aZ�agZxlv�\ieb\m�\biZ^dh\bo�a[mj_gv�a \�^hfbfb�dhj_eyp�cgbfb�fZljbpyfb�
$%675$&77KH�VWUXFWXUDO�PHWKRG�RI�FRQVWUXFWLRQ�RI�PRGHOV�RI�FRPSOLFDWHG�V\VWHPV�EDVHG��DV�ZHOO�DV�*0'+��RQ�WKH�LQGXFWLYH�DSSURDFK�LV�VWXGLHG��7KH�PDLQ�DWWHQWLRQ�LV�JLYHQ� WR�PRGHOV��ZKLFK�DUJX�PHQWV�DUH�VXEMHFW�WR�UDQGRP�GLVWXUEDQFHV�ZLWK�NQRZQ�FRUUHODWLRQ�PDWUL[HV�
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Ebl_jZlmjZ�� Dh\Zev�<�G� IjbdeZ^gu_� kbkl_fu� ZgZebaZ�fgh]hf_jguo�ijhp_kkh\�± Db_\��GZmd��^mfdZ�������± ���k��� <�G��Dh\Zev��X�<��Dmd��Bg^mdlb\guc�ihbkd�aZdhghf_jghkl_c�\ fgh]hiZjZf_ljbq_�kdbo� kbkl_fZo�� ���F�`gZjh^gZ�dhgn_j_gp�y� a �g^mdlb\gh]h�fh^_ex\Zggy�FD1F²������± Ev\�\��>_j`Z\gbc�G>1��gnhjfZp�cgh���gnjZkljmdlmjb��������L����q�����K����±����� .RYDO�9�1���.XN�-X��9� )LQGLQJ�8QNQRZQ�5XOHV�RI�DQ�(QYLURQPHQW� �E\�,QWHOOLJHQW�*RDO�2ULHQWHG�6\VWHPV��,QWHUQDWLRQDO�-RXUQDO��³,QIRUPDWLRQ�7KHRULHV��	�$SSOLFDWLRQV´��9RO����1���S�����������6RILD��)2$�&20056��������� B\Zog_gdh�:�=��Bg^mdlb\guc�f_lh^�kZfhhj]ZgbaZpbb�fh^_e_c�keh`guo�kbkl_f��±Db_\���GZmd��>mfdZ��������± ����k���� B\Zog_gdh�:�=���Kl_iZrdh�<�K��Ihf_ohmklhcqb\hklv�fh^_ebjh\Zgby��� Db_\���GZmd��>mfdZ��������± k�������� Kl_iZrdh� <�K�� Hkgh\b� l_hj��� F=M:� yd� f_lh^m� �g^mdlb\gh]h� fh^_ex\Zggy����F�`gZjh^gZ�dhgn_j_gp�y� a �g^mdlb\gh]h�fh^_ex\Zggy�� ± Ev\�\��>_j`Z\gbc�G>1��gnhjfZp�cgh���gnjZkljmdlmjb��������L����q�����K����±����� B��<mqdh\��E��;hy^`b_\Z��?��KheZdh\��IjbdeZ^ghc�ebg_cguc�j_]j_kkbhgguc�ZgZ�eba��I_j��k [he]��±F���NbgZgku�b klZlbklbdZ��������² ���k��� 1H\PDQ�-��DQG�6FRWW�(�/��2Q�FHUWDLQ�PHWKRGV�RI�HVWLPDWLQJ�WKH�OLQHDU�VWUXFWXUDO�UHODWLRQ��$QQ��0DWK��6WDWLVW������������������� L��:g^_jkhg��<\_^_gb_� \ fgh]hf_jguc� klZlbklbq_kdbc� ZgZeba��I_j�k Zg]e�� ± F���NbafZl]ba��������± ����k�
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Jbk��� :e]hjblf�ihkljh_gby�[Zkk_cgZ

g_l

<u[hj�i_j_f_gghc ]
L ba�fgh`_kl\Z�bkoh^guo�i_j_f_gguo�=L k gZb�[hevrbf�\u[hjhqguf�dhwnnbpb_glhf�dhjj_eypbb �<DD��k \L��
Ijh\_jdZ�agZqbfhklb�<DD�

;Zkk_cg�%Lkhklhbl�ba�]
L�
Ijh\_jdZ� agZqbfh�klb <QDD�

AgZqbf"

GZqZeh

<dexq_gb_� i_�j_f_gghc� \[Zkk_cg�%L�

^Z g_l

^Z

;Zkk_cg�%L imkl��

Dhg_p

<u[hj�i_j_f_gghc�ba�=L ? %L k gZb[hevrbf�\u[hjhqguf�qZklguf�dhwnnbpb_glhf�dhjj_eypbb k \L �hlghkbl_evgh�%L ��

<u[hj�i_j_f_gghc�ba�%L k gZb�f_gvrbf�\u[hjhqguf�qZkl�guf�dhwnnbpb_glhf�dhjj_ey�pbb k \L �hlghkbl_evgh�%L ��
Ijh\_jdZ�agZqbfhklb�<QDD�

;Zkk_cg�g_�baf_gy_lky�
AgZqbf"G_l >ZI_j_f_ggZy�bkdex�qZ_lky�ba�[Zkk_cgZ�

AgZqbf"
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Jbk�� Bg^mdlb\guc�Ze]hjblf�gZoh`^_gby�hilbfZevghc�kljmdlmjghc�fh^_eb�

g_l* ��K"^Z
Dhg_p

<uqbke_gb_ kj��d\��hrb[db�fh^_eb�KDH�N��b *  ������>KDH�N����KDH�N�@�AZ^Zgb_�ihjh]Z�K�

N� �
GZoh`^_gb_�[Zkk_cgZ�N�]h�ihjy^dZ�^ey� L\ � N� N��

Hij_^_e_gb_�dhwnnbpb_glh\�kljmdlmjghc�fh^_eb�^ey�L\ ��ihkljh_gghc�ba�i_j_f_gguo�[Zkk_cgZ�N� ]h�ihjy^dZ�

BkdhfZy�fh^_ev�0L �N���

GZqZeh
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Jbk����=jZnbd�agZq_gbc�j_Zevgh]h�b ijh]ghabjm_fh]hbg^_dkZ�ihlj_[bl_evkdbo�p_g��fh^_ev�F=M:��


