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j_amevlZlu� jZajZ[hldb� b� bkke_^h\Zgby� \_dlhjguo�pbn�

jh\uo�nbevljh\��

���:e]hjblf�h^ghf_jghc�klZpbhgZjghc�ebg_cghc�\_d�

lhjghc�pbnjh\hc�nbevljZpbb��dhlhjuc�hibkZg��

±�k�ihfhsvx�\_dlhjgh�fZljbqguo�mjZ\g_gbc�\�dhg_q�

guo�jZaghklyo��

±�k�ihfhsvx�hi_jZlhjguo�\_dlhjgh�fZljbqguo�mjZ\�

g_gbc�\�dhg_qguo�jZaghklyo��

±�k� ihfhsvx� \_dlhjgh�fZljbqguo� Ze]_[jZbq_kdbo�

mjZ\g_gbc�^ey�=�h[jZah\��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
��

��� GZ� hkgh\_� i_j_qbke_gguo� mjZ\g_gbc� ihkljh_gu�

mdjmigzggu_�kljmdlmjgu_�ko_fu��

±�klZpbhgZjgh�j_dmjkb\gh]h�\_dlhjgh]h�PN�ijhklhc�

kljmdlmju�k�mqzlhf�wnn_dlh\�d\Zglh\Zgby�kb]gZeh\��

±�^\modhhj^bgZgh]h� \_dlhjgh]h� PN� ijhklhc� kljmd�

lmju��

±�ljzodhhj^bgZgh]h� \_dlhjgh]h� PN� ijhklhc� kljmd�

lmju��

±�h[h[szggZy�ebg_cgZy�rmfh\Zy�fh^_ev�\_dlhjgh]h�

PN�keh`ghc�kljmdlmju��ko_fZ�E��>`_dkhgZ���

��� Ihemq_gu� \ujZ`_gby� ^ey�fZljbp� i_j_^Zlhqguo�

nmgdpbc�� dhfie_dkguo� qZklhlguo� oZjZdl_jbklbd� b� bf�

imevkguo� oZjZdl_jbklbd� ^ey� \_dlhjguo� PN� ijhklhc�

kljmdlmju��Z�lZd`_�^ey�\_dlhjguo�PN�keh`ghc�kljmdlm�

ju�ijb�jZaebqguo�lbiZo�kh_^bg_gby�[ehdh\��

��� JZkkfhlj_gu� hkh[_gghklb� ZgZebaZ� h^ghf_jguo�

\_dlhjguo�klZpbhgZjguo�PN�ijb�^_l_jfbgbjh\Zgghf�b�

\_jhylghklghf�ih^oh^Zo��

���Ihemq_gu�fZdkbfZevgu_�fh^mevguo� hp_gdb� kb]�

gZeh\�\�\_dlhjguo�PN�ijhklhc�b�keh`ghc�kljmdlmju��

��� Ihemq_gu� \_jhylghklgu_� hp_gdb� �fZl_fZlbq_k�

dh]h� h`b^Zgby� b� ^bki_jkbb��rmfh\� d\Zglh\Zgby� \� \u�

oh^guo� kb]gZeZo� \_dlhjguo� PN� ijhklhc� b� keh`ghc�

kljmdlmju��

Ebl_jZlmjZ�

���=Z^abdh\kdbc�<�B��Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\��

<ui����L_hj_lbq_kdb_�hkgh\u�pbnjh\hc�h[jZ[hldb�kb]��

gZeh\� �� <�B�� =Z^abdh\kdbc�� ±� ?dZl_jbg[mj]�� =HM� <IH�

©M=LM�±�MIBª��������±�����k��

���=Z^abdh\kdbc�<�B��L_hj_lbq_kdb_�hkgh\u�pbnjh\hc�

h[jZ[hldb� kb]gZeh\� �� <�B�� =Z^abdh\kdbc�� ±�F��� JZ^bh� b�

k\yav��������±�����k��

���=Z^abdh\kdbc�<�B��F_lh^u�ijh_dlbjh\Zgby�pbnjh�

\uo�nbevljh\���<�B��=Z^abdh\kdbc��±�F���=hjyqZy�ebgby�±�

L_e_dhf��������±�����k��

���=Z^abdh\kdbc�<�B��Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\� ��

<�B��=Z^abdh\kdbc��±�F���KHEHG�Ij_kk��������±�����k��

���Eb\rbp�G�:��Dhjj_eypbhggZy�l_hjby�hilbfZevgh]h�

mijZ\e_gby� fgh]hf_jgufb� ijhp_kkZfb� �� G�N�� Eb\rbp��

<�G�� <bgh]jZ^h\�� =�:�� =hem[_\�� ±�F��� Kh\_lkdh_� jZ^bh��

������±�����k��

7+(�21(�',0(16,21$/�9(&725�

67$7,21$5<�/,1($5�',*,7$/�

),/7(56�

*DG]LNRYVN\�9�,��

7KH� PHWKRGV� RI� GHVFULSWLRQ� DQG� EORFN� GLDJUDPV� RI� WKH�

RQH�GLPHQVLRQDO� YHFWRU� GLJLWDO� ILOWHUV� LQFOXGLQJ� WKH� JHQHUDO�

L]HG� OLQHDU� QRLVH�PRGHO� RI� /�� -DFNVRQ� DUH� FRQVLGHUHG�� 7KH�

HYDOXDWLRQ� RI� WKH� QRLVH� LQIOXHQFH� DQG� WKH� FDOFXODWLRQ� RI� UH�

TXLUHG� QXPEHU� RI� GLJLWV� RI� GLJLWDO� VLJQDO� SURFHVVRUV� ZLWK� D�

IL[HG�SRLQW�DUH�FDUULHG�RXW��

�

GZmqgh_�gZijZ\e_gb_��H[jZ[hldZ�b�i_j_^ZqZ�bgnhjfZpbb�\�kbkl_fZo�l_e_dhffmgbdZpbc�

K_dpby����L_hjby�kb]gZeh\�b�kbkl_f�

H^gbf�ba�hkgh\guo� h[t_dlh\�bkke_^h\Zgby�l_hjbb�kb]gZeh\�ljZ^bpbhggh�y\eyxlky�f_lh^u�ZgZebaZ�kbgl_aZ��

fh^meypbb�^_fh^meypbb��dh^bjh\Zgby�^_dh^bjh\Zgby�kb]gZeh\�k�p_evx�h[_ki_q_gby�\ukhdhc�ihf_ohmklhcqb\h�
klb�b�kdhjhklb�i_j_^Zqb�bgnhjfZpbb�\�mkeh\byo�\ha^_ckl\by�bgl_gkb\guo�ihf_o�b�f_`kbf\hevghc�bgl_jn_j_g�

pbb��<hafh`ghklb�kh\j_f_gguo�pbnjh\uo�l_ogheh]bc�iha\heyxl�j_rZlv�wlb�aZ^Zqb�hkh[_ggh�wnn_dlb\gh��ijb[_�

]Zy�d�hilbfZevguf�f_lh^Zf�kbgl_aZ��ij_h[jZah\Zgby�b�dh^bjh\Zgby�kb]gZeh\���

GZ� k_dpbb� h[km`^Zebkv� ke_^mxsb_� ZdlmZevgu_� gZmqgu_�

ijh[e_fu��

±�kbgl_a�ljhbqguo�ihke_^h\Zl_evghkl_c��

±�kbgl_a�[bgZjguo�hilbfZevguo�ihke_^h\Zl_evghkl_c��

±�fgh]hnZagu_�ihke_^h\Zl_evghklb�;Zjd_jZ�b�F�ihke_^h\Z�

l_evghklb��

±�ihf_ohmklhcqb\h_�dh^bjh\Zgb_��

±�fgh]hihjh]h\h_�^_dh^bjh\Zgb_��

±�kb]gZevgh�dh^h\u_�dhgkljmdpbb�k�j_r_lqZlhc�dh^bjh\Zg�
ghc�fh^meypb_c��

±�Ze]hjblf�<bl_j[b�^ey�^_fh^meypbb�kb]gZeh\�k�2)'0��

±�ahg^bjh\Zgb_�D<�dZgZeZ�rbjhdhihehkguf�kb]gZehf��

±�Zdkbhfu�baf_j_gby�ki_dljZ�kemqZcguo�kb]gZeh\��

±�ZiijhdkbfZpby�nmgdpbb�iehlghklb�jZkij_^_e_gby����

Ih� blh]Zf� ijhr_^r_c� dhgn_j_gpbb� [ueb� ij_^klZ\e_gu� d�

gZ]jZ`^_gbx�>biehfZfb�eZmj_Zlh\�dhgdmjkZ�fheh^uo�mq_guo�ke_^mxsb_�jZ[hlu��

���:gZeba� wnn_dlb\ghklb� gh\h]h� Ze]hjblfZ� jZ[hlu� ihjh]h\h]h� we_f_glZ� fgh]hihjh]h\h]h� ^_dh^_jZ���

:\lhj�±�R_\eydh\�>�:���ZkibjZgl�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��

���Kb]gZevgh�dh^h\u_�dhgkljmdpbb�gZ�hkgh\_�fgh]hdhfihg_glguo�kb]gZeh\�k�j_r_lqZlhc�dh^bjh\Zgghc�fh^m�

eypb_c��:\lhj�±�=hjeh\�:�B���ZkibjZgl�KZgdl�I_l_j[mj]kdh]h�]hkm^Zjkl\_ggh]h�ihebl_ogbq_kdh]h�mgb\_jkbl_lZ���
���Kbgl_a� [bgZjguo� hilbfZevguo� ih� fbgbfZdkghfm� djbl_jbx� ihke_^h\Zl_evghkl_c� ^h� ^ebg� Q� ������

:\lhj�±�Ihl_obg�?�G���ZkibjZgl�FZjbckdh]h�]hkm^Zjkl\_ggh]h�l_ogbq_kdh]h�mgb\_jkbl_lZ���
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JZkkfhlj_gu�f_lh^�b�Ze]hjblf�[ukljh]h�\uqbke_gby�^bk�

dj_lgh]h� ij_h[jZah\Zgby�Nmjv_� �>IN��� hkgh\Zggu_� gZ� k\hckl�

\Zo� iZjZf_ljbq_kdh]h� ^bkdj_lgh]h� ij_h[jZah\Zgby� Nmjv_�

�>IN�I���Ijh\_^_gh�kjZ\g_gb_�ij_^eh`_ggh]h�Ze]hjblfZ�[ukl�

jh]h� ij_h[jZah\Zgby� Nmjv_� k� kms_kl\mxsbfb� Ze]hjblfZfb��

IhdZaZgZ�wnn_dlb\ghklv�ij_^eh`_ggh]h�ih^oh^Z��

M>D���������

F?LH>�;UKLJH=H�<UQBKE?GBY�>BKDJ?LGH=H�IJ?H;J:AH<:GBY�NMJV?�
>?CKL<BL?EVGUO�IHKE?>H<:L?EVGHKL?C�

IhghfZj_\Z�H�<���d�l�g���^hp_gl�B`_\kdh]h�]hkm^Zjkl\_ggh]h�l_ogbq_kdh]h�mgb\_jkbl_lZ���
H�PDLO��SRQYD#PDLO�UX�
IhghfZj_\�:�<���d�w�g���jmdh\h^bl_ev�ZiiZjZlZ�P_gljZevghc�ba[bjZl_evghc�dhfbkkbb�M^fmjlkdhc�J_kim[ebdb���

IhghfZj_\Z�G�<���jmdh\h^bl_ev�hl^_eZ�l_klbjh\Zgby�IH�GIH�©Dhfivxl_j��

�

Dexq_\u_� keh\Z�� ^bkdj_lgh_� ij_h[jZah\Z�
gb_� Nmjv_�� iZjZf_ljbq_kdh_� ^bkdj_lgh_� ij_�

h[jZah\Zgb_� Nmjv_�� Ze]hjblf� [ukljh]h� ij_h[�

jZah\Zgby� Nmjv_�� ^_ckl\bl_evgZy� ihke_^h\Z�

l_evghklv�� q_lgZy�g_q_lgZy� kbff_ljby� ki_dljZ��

dhfie_dkgh�khijy`_ggZy�kbff_ljby�ki_dljZ��

<\_^_gb_�

H^gbf� ba� hkgh\guo� gZijZ\e_gbc� ijbf_g_gby�f_lh�

^h\�pbnjh\hc� h[jZ[hldb�kb]gZeh\�y\ey_lky� ki_dljZev�

guc�ZgZeba�>����@��\�dhlhjhf�hkgh\guf�bgkljmf_glhf��dZd�

ijb� ZgZeba_� ^_l_jfbgbjh\Zgguo�� lZd� b� kemqZcguo� kb]�

gZeh\�� y\ey_lky� ZiiZjZl� ^bkdj_lgh]h� ij_h[jZah\Zgby�

Nmjv_��>IN����

<�jZ[hlZo�>�������@�^Zgh�h[h[s_gb_�>IN�\�\b^_�iZjZ�

f_ljbq_kdh]h�^bkdj_lgh]h�ij_h[jZah\Zgby�Nmjv_� �>IN�

I���dhlhjh_�fh`_l�aZ^Z\Zlvky�\�h[uqghc�nhjf_��
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]^_� �� ±� iZjZf_lj�� � ±� agZd� dhfie_dkgh]h� khijy`_gby��

> @ 71 1[[[; ��������������� � � ±� ij_^klZ\e_gb_�

^bkdj_lgh]h�kb]gZeZ�[�Q��� ��� � 1Q ��\�\b^_�\_dlhjZ��

1�±�f_jgh]h�ebg_cgh]h�ijhkljZgkl\Z��L�±�agZd�ljZgkih�

gbjh\Zgby�� > @ 71 1VVV6 ���������������� � T � ±� \_dlhj�

dhwnnbpb_glh\� jZaeh`_gby� 1; � ih� kbkl_f_� iZjZf_l�

jbq_kdbo� ^bkdj_lguo� wdkihg_gpbZevguo� nmgdpbc��

�>WN�I���aZ^Z\Z_fhc�fZljbp_c� T�1) ��
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_klv� iZjZf_ljbq_kdb_� ^bkdj_lgu_� wdkihg_gpbZevgu_�

nmgdpbb��>WN�I��±� � �� �SGHI S O T ���

>WN�I�y\eyxlky�h[h[s_gb_f�^bkdj_lguo�wdkihg_g�

pbZevguo�nmgdpbc� �>WN��b�jZ\gu�bf�ijb� agZq_gbb�iZ�

jZf_ljZ��� ����FZljbpZ�)1���khklhbl�khhl\_lkl\_ggh�ba�
>WN�I�ijb�S� �N��O� �Q��FZljbpZ�)1���±�g_�kbff_ljbq_�
kdZy�� \� hlebqb_� hl�fZljbpu�>IN��gh�� dZd� b� ihke_^gyy��

y\ey_lky�mgblZjghc�fZljbp_c��

Kbkl_fZ�>WN�I� y\ey_lky� iheghc� kbkl_fhc�� lZd� dZd�

qbkeh� ebg_cgh� g_aZ\bkbfuo�nmgdpbc� jZ\gh� jZaf_jgh�

klb�fgh`_kl\Z�^bkdj_lguo� kb]gZeh\��Hlf_lbf�� qlh� ijb�

agZq_gbb�iZjZf_ljZ�jZ\ghf�gmex��khhlghr_gby������aZ�

^Zxl�klZg^Zjlgh_�>IN��

D� gZklhys_fm� \j_f_gb� ij_^eh`_gu� ijhp_^mju�[u�

kljh]h�\uqbke_gby�>IN�>�������@�b�>IN�I�>�������@��iha\h�

eyxsb_� agZqbl_evgh� khdjZlblv� qbkeh� \uqbke_gbc� ih�

kjZ\g_gbx�k�\uqbke_gb_f�>IN�b�>IN�I�©\�eh[ª��>Zg�

gu_�Ze]hjblfu��ihemqbeb�khhl\_lkl\_ggh��gZa\Zgb_�Ze�

]hjblfh\� [ukljh]h� ij_h[jZah\Zgby� Nmjv_� �Ze]hjblfu�

;IN��b�Ze]hjblfh\�[ukljh]h�iZjZf_ljbq_kdh]h�ij_h[�
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jZah\Zgby�Nmjv_��Ze]hjblfu�;IN�I���

Hlf_lbf��qlh�>IN�b�[uklju_�Ze]hjblfu�_]h�\uqbk�

e_gby� ©ih� mfheqZgbxª� ij_^iheZ]Zxl�� qlh� \oh^gZy� ih�

ke_^h\Zl_evghklv�y\ey_lky� dhfie_dkghc��<�[hevrbgkl�

\_�`_�ijbdeZ^guo� aZ^Zq�pbnjh\hc�h[jZ[hldb�kb]gZeh\�

bf_xl�^_eh�k�^_ckl\bl_evgufb�ihke_^h\Zl_evghklyfb��

Ijbf_g_gb_� d� ^_ckl\bl_evguf� ihke_^h\Zl_evghklyf�

klZg^Zjlgh]h�dhfie_dkgh]h�;IN�ijb\h^bl��k�h^ghc�klh�

jhgu��d�ba[ulhqguf�\uqbkebl_evguf�aZljZlZf��k�^jm]hc�

±�d�ba[ulhqguf�aZljZlZf�iZfylb��

D�gZklhys_fm�\j_f_gb� lZd`_�ij_^eh`_g�p_euc�jy^�

Ze]hjblfh\�;IN�b�;IN�I�^ey�^_ckl\bl_evguo�ihke_^h�

\Zl_evghkl_c�� k\h[h^guo� hl� mdZaZgguo� g_^hklZldh\��

JZkkfhljbf�bo�[he__�ih^jh[gh��

:e]hjblfu�;IN�b�Ze]hjblfu�;IN�I�
^_ckl\bl_evguo�ihke_^h\Zl_evghkl_c�

>IN� ^_ckl\bl_evghc� ihke_^h\Zl_evghklb� � ��[ Q �

^ `,P � � �[ Q  �� �� �Q 1 � �h[eZ^Z_l�k\hckl\hf�dhf�

ie_dkgh�khijy`_gghc�kbff_ljbb�>�@���

� � � ��1 16 N 6 1 N � � �� � �N 1 � �� �����

]^_����kbf\he�dhfie_dkgh]h�khijy`_gby��

Hkgh\u\Zykv� gZ� k\hckl\Zo� >IN� �\� qZklghklb�� gZ�

k\hckl\Zo�ebg_cghklb�>IN��q_lghc�g_q_lghc�kbff_ljbb�

ki_dljZ� Nmjv_� ^_ckl\bl_evghc� ihke_^h\Zl_evghklb��

mdZaZgghc� \ur_� dhfie_dkgh�khijy`_gghc� kbff_ljbb���

[ueb� ij_^eh`_gu� Ze]hjblfu�;IN�^_ckl\bl_evguo� ih�

ke_^h\Zl_evghkl_c�� mkljZgyxsb_� ba[ulhqgu_� aZljZlu��

dZd�\�iZfylb��lZd�b�\�h[t_f_�\uqbke_gbc�>����@���

<� wlbo� Ze]hjblfZo�;IN� ^_ckl\bl_evgZy� ihke_^h\Z�

l_evghklv� � �[ Q � \� 1� hlkq_lh\� jZa[b\Z_lky� gZ� ^\_��

^_ckl\bl_evgu_� ihke_^h\Zl_evghklb� \� 1��� hlkq_lh\�

kh]eZkgh� ke_^mxs_fm� \ujZ`_gbx�� �� � �� ��[ Q [ Q �

� � � �� ���[ Q [ Q � � l�_�� gZ� ihke_^h\Zl_evghklb� q_lguo�

b�g_q_lguo�hlkq_lh\��

>Ze__�h[jZam_lky�dhfie_dkgZy�ihke_^h\Zl_evghklv��

� � �� � � � � ��[ Q [ Q M[ Q � �� � �Q 1 � �� �����

AZl_f� \uqbkeyxl�;IN� dhfie_dkghc� ihke_^h\Zl_ev�

ghklb� �� �[ Q � b�� bkihevamy� nmg^Zf_glZevgh_� k\hckl\h�

;IN� �\hafh`ghklv� ihemq_gby� ki_dljZ� bkoh^ghc� ihke_�
^h\Zl_evghklb� ba� ki_dljh\� ^\mo� __� qZkl_c��� gZoh^yl�

ki_dlj� bkoh^ghc� ihke_^h\Zl_evghklb� � �[ Q �� \uihegyy�

^hihegbl_evguc�kehc�Ze]hjblfZ�;IN�>�@��

H^gbf�ba�Z\lhjh\�\�jZ[hl_� >�@�gZ�hkgh\Zgbb�k\hckl\�

iZjZf_ljbq_kdh]h�>IN� ij_^eh`_gh� ^\Z� Ze]hjblfZ�[u�

kljh]h� \uqbke_gby� >IN�I� ^_ckl\bl_evguo� ihke_^h\Z�
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jblfu� ;IN� ^_ckl\bl_evghc� ihke_^h\Zl_evghklb�� jZk�

kfhlj_ggu_� \� jZ[hlZo� >����@�� lj_[mxl� \uiheg_gby�

�ORJ � �� �1 1 1� � ^_ckl\bl_evguo� mfgh`_gbc� b�

�� � ORJ � �� �1 1 1� �^_ckl\bl_evguo�keh`_gbc��

Hp_gbf�\uqbkebl_evgu_�aZljZlu�ij_^eZ]Z_fh]h�Ze�

]hjblfZ�[ukljh]h�\uqbke_gby�>IN�^_ckl\bl_evguo�ih�

ke_^h\Zl_evghkl_c��

Qbkeh� keh_\� gZijZ\e_ggh]h� ]jZnZ� ij_^eZ]Z_fh]h�

Ze]hjblfZ� ih� hkgh\Zgbx� �� jZ\gh� U�� ijb� ^ebl_evghklb�

ihke_^h\Zl_evghklb� �U1  ��

KmffZ�^_ckl\bl_evguo� keh`_gbc� b� \uqblZgbc�� hkm�

s_kl\ey_fuo�gZ�\k_o�kehyo�]jZnZ��ij_^klZ\ey_l�kh[hc�

]_hf_ljbq_kdmx�ijh]j_kkbx�kh�agZf_gZl_e_f����
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GZijbf_j�� ^ey� ]jZnZ�� ijb\_^_ggh]h� gZ� jbk�����

� � ��ke ^_ckl6  ��

GZc^_f�qbkeh�mfgh`_gbc�b�keh`_gbc��g_h[oh^bfuo�
^ey� j_ZebaZpbb� Ze]hjblfh\�;IN�I��Hlf_lbf�� qlh� j_Z�
ebaZpby� dhfie_dkguo� Ze]hjblfh\� ;IN�I� lZd�`_�� dZd� b�

dhfie_dkguo�Ze]hjblfh\�;IN�lj_[m_l� �� ORJ1 1 �^_c�

kl\bl_evguo�mfgh`_gbc�b� �� ORJ1 1 �keh`_gbc��

G_ljm^gh�mklZgh\blv��qlh�qbkeh�lj_[m_fuo�hi_jZpbc�

ijb� \uiheg_gbb� dhfie_dkguo�;IN�I� hij_^_ey_lky� kh�

hlghr_gbyfb��
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Ke_^h\Zl_evgh��h[s__�qbkeh�keh`_gbc��dhlhju_�g_�

h[oh^bfh� \uihegblv� ijb� j_ZebaZpbb� ij_^eZ]Z_fh]h�

Ze]hjblfZ�aZ^Z_lky�khhlghr_gb_f��
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<�dZq_kl\_�djbl_jby�wnn_dlb\ghklb��ZgZeh]bqgh�jZ�

[hl_� >�@��\u[_j_f�hlghkbl_evgmx�wdhghfbx�\uqbke_gbc�

ijb�ijbf_g_gbb�kjZ\gb\Z_fuo�Ze]hjblfh\�

qbkeh hi_jZpbc \ Ze]hjblf_ $ qbkeh hi_jZpbc \ Ze]hjblf_ %

qbkeh hi_jZpbc \ Ze]hjblf_ $
J

�
 

�����

K^_eZ_f� h^gh� aZf_qZgb_�� Ih^� qbkehf� hi_jZpbc� \�

nhjfme_������\�aZ\bkbfhklb�hl�ijbf_gy_fuo�^ey�j_Zeb�

aZpbb�Ze]hjblfZ�ZiiZjZlguo�j_r_gbc��fh]ml�ihgbfZlv�

ky�dZd�lhevdh�\uihegy_fu_�mfgh`_gby��lZd�b�kmffZ�\u��

ihegy_fuo� mfgh`_gbc� b� keh`_gbc�� Ihke_^gbc� kemqZc�

bf__l� f_klh� \� kemqZ_� ijbf_g_gby� \ukhdhkdhjhklguo�

ki_pbZebabjh\Zgguo� mfgh`bl_e_c�� dhlhju_� iha\heyxl�

hi_jZpbx� mfgh`_gby� \uihegylv� ijZdlbq_kdb� aZ� lh� `_�

\j_fy��qlh�b�keh`_gby��

GZ�jbk�� ��b� ��ihdZaZgZ�hlghkbl_evgZy�wdhghfby�\u�

qbke_gbc� \� ij_^eZ]Z_fhf� Ze]hjblf_� ih� kjZ\g_gbx� k�

dhfie_dkguf� ;IN� b� Ze]hjblfhf� ;IN� ^_ckl\bl_evguo�

ihke_^h\Zl_evghkl_c�ij_^eh`_gghf�\�jZ[hlZo�>����@��

�
Jbk�����Hlghkbl_evgZy�wdhghfby�\uqbke_gbc�\�����

KjZ\g_gb_�k�Ze]hjblfhf�EZchgkZ�

�
Jbk�����Hlghkbl_evgZy�wdhghfby�\uqbke_gbc�\�����

KjZ\g_gb_�k�dhfie_dkguf�;IN�

AZdexq_gb_�

JZajZ[hldZ�wnn_dlb\gh]h�f_lh^Z�b�Ze]hjblfZ�[ukl�

jh]h� \uqbke_gby� >IN� ^_ckl\bl_evguo� ihke_^h\Zl_ev�

ghkl_c� �wnn_dlb\gh]h�bf_ggh� aZ�kq_l�f_lh^Z��Z�g_�Zi�

iZjZlguo� j_r_gbc�� klZeZ� \hafh`ghc� [eZ]h^Zjy� lhfm��

qlh�Z\lhjhf�[ueZ�jZajZ[hlZgZ�l_hjby�iZjZf_ljbq_kdh�

]h�^bkdj_lgh]h�ij_h[jZah\Zgby�Nmjv_��\dexqZy�[uklju_�

Ze]hjblfu�_]h�\uqbke_gby�^ey�^_ckl\bl_evguo�b�dhfi�

e_dkguo�ihke_^h\Zl_evghkl_c��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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Ebl_jZlmjZ�

���JZ[bg_j�E���=he^�;��L_hjby�b�ijbf_g_gb_�pbnjh�

\hc�h[jZ[hldb�kb]gZeh\��F��Fbj�������

���EZchgk�J��Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\��<lhjh_�

ba^Zgb_��I_j��k�Zg]e��F���HHH�©;bghf�Ij_kkª�������]��±

����k��

���;h]g_j�J���DhgklZglbgb^bk�:��<\_^_gb_� \�pbnjh�

\mx�nbevljZpbx��I_j��k�Zg]e��±��F��Fbj������]�����k��

��� IhghfZj_\� <�:�� KlhoZklbq_kdb_� k\hckl\Z� iZjZ�

f_ljbq_kdh]h�^bkdj_lgh]h�ij_h[jZah\Zgby�Nmjv_� ���JZ�

^bhwe_dljhgbdZ� b� we_dljhgbdZ��� :G� KKKJ�������L������

������K������������

��� IhghfZj_\� <�:��� IhghfZj_\Z� H�<��Fh^bnbdZpby�

^bkdj_lgh]h�ij_h[jZah\Zgby�Nmjv_�^ey�j_r_gby�aZ^Zq��

bgl_jiheypbb�b�k\_jldb�nmgdpbc� ���JZ^bhwe_dljhgbdZ�b�

we_dljhgbdZ��:G�KKKJ��������L���������K�������������

���IhghfZj_\Z�H�<��JZa\blb_� l_hjbb� ki_dljZevgh]h�

ZgZebaZ�^bkdj_lguo�kb]gZeh\�gZ�dhg_qguo�bgl_j\ZeZo�\�

[Zabk_�iZjZf_ljbq_kdbo�^bkdj_lguo�wdkihg_gpbZevguo��

nmgdpbc�� F��� Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\��±�����]��±�

������&�������

��� IhghfZj_\Z�H�<��;ukljh_� iZjZf_ljbq_kdh_� ^bk�

dj_lgh_� ij_h[jZah\Zgb_�Nmjv_� ^_ckl\bl_evguo� ihke_�

^h\Zl_evghkl_c�� F��� Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\�� ±�

�����]��±�������&�������
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3RQRPDUHYD�2�9���3RQRPDUHY�$�9���

3RQRPDUHYD�1�9��

7KH� SDSHU� SUHVHQWV� D� PHWKRG� DQG� DOJRULWKP� IRU� IDVW�

FRPSXWDWLRQ�RI�WKH�GLVFUHWH�)RXULHU�WUDQVIRUP��')7���EDVHG�

RQ� WKH� SURSHUWLHV� RI� SDUDPHWULF� GLVFUHWH� )RXULHU� WUDQVIRUP�

�')7�'���$�FRPSDULVRQ�RI� WKH� SURSRVHG� IDVW� )RXULHU� WUDQV�

IRUP�DOJRULWKP�ZLWK�H[LVWLQJ�DOJRULWKPV��7KH�HIILFLHQF\�RI�WKH�

SURSRVHG�DSSURDFK��

GZmqgh_�gZijZ\e_gb_���H[jZ[hldZ�b�i_j_^ZqZ�bgnhjfZpbb�\�kbkl_fZo�l_e_dhffmgbdZpbc�

K_dpby����H[jZ[hldZ�kb]gZeh\�\�kbkl_fZo�l_e_dhffmgbdZpbc�

JZ[hlZ�k_dpbb�ijh\h^beZkv�ih�lj_f�hkgh\guf�gZijZ\e_gbyf��khojZgyxsbf�ZdlmZevghklv�k�lhqdb�aj_gby�^Zev�
g_cr_]h�\g_^j_gby�kh\j_f_gguo�bgnhjfZpbhgguo�l_ogheh]bc�j_Zevgh]h�\j_f_gb�\�kbkl_fZo�l_e_dhffmgbdZpbc��

h[jZ[hldZ�b�i_j_^ZqZ�j_q_\uo�b�a\mdh\uo�kb]gZeh\��woh�dhfi_gkZpby��wd\ZeZcabg]�b�[hjv[Z�k�aZfbjZgbyfb��ijh�

[e_fZ�f_`kbf\hevghc�bgl_jn_j_gpbb��FKB���j_ZebaZpby�kbkl_f�k\yab�k�ijbf_g_gb_f�PHK��lhf�qbke_�\hijhku�

h[jZ[hldb�kb]gZeh\�ijb�j_r_gbb�aZ^Zq�kbgojhgbaZpbb�b�fZjrjmlbaZpbb���

GZ� k_dpbb�� \� qZklghklb�� h[km`^Zebkv�
ke_^mxsb_�ZdlmZevgu_�gZmqgu_�ijh[e_fu��

±�dh^bjh\Zgb_�j_q_\h]h�kb]gZeZ��

±�aZsblZ�j_q_\uo�^Zgguo��

±�g_ebg_cgu_� fZl_fZlbq_kdb_� fh^_eb�

j_q_h[jZah\Zgby�b�kemoZ��

±�ih^Z\e_gb_�rmfZ�\�j_q_\uo�kb]gZeZo��

±�g_cjhk_l_\u_�Ze]hjblfu�jZkihagZ\Z�

gby�keh\��

±�mgb\_jkZevguc� wd\ZeZca_j� ^ey� kbkl_�

fu�:L�)L���

±�wd\ZeZca_j� ^ey� kbkl_fu� pbnjh\h]h�

jZ^bh\_sZgby��
±�ih\ur_gb_� ki_dljZevghc� wnn_dlb\�

ghklb�kbkl_f�2)'0�\�k_lyo�/7(��

±�f_lh^� Zdlb\gh]h� jZkrbj_gby� kha\_a�

^by� \� aZ^Zq_� mf_gvr_gby� IBD�nZdlhjZ�

2)'0�kbf\heh\��

±�ih\ur_gb_�wnn_dlb\ghklb�dhf[bgbjh\Zgguo�hilbq_kdbo�2)'0�ebgbc�l_e_dhffmgbdZpbc��

±�lZdlh\Zy�kbgojhgbaZpby�ih�2)'0�kb]gZeZf�k�nZah\hc�fh^meypb_c��

±�bkke_^h\Zgb_�wnn_dlb\ghklb�0,02�l_ogheh]bc�\�kbkl_f_�>DF<�jZ^bhk\yab��

±�kn_jbq_kdh_�^_dh^bjh\Zgb_�kb]gZeh\�\�0,02�kbkl_fZo��

±�hp_gdZ�nZah\h]h�k^\b]Z�D:F�kha\_a^bc��

±�hij_^_e_gb_�f_klhiheh`_gby�fh[bevgh]h�Z[hg_glZ��
Ih�blh]Zf�ijhr_^r_c�dhgn_j_gpbb�[ueb�ij_^klZ\e_gu�d�gZ]jZ`^_gbx�>biehfZfb�eZmj_Zlh\�dhgdmjkZ�fheh�

^uo�mq_guo�ke_^mxsb_�jZ[hlu��

���Mf_gvr_gb_�ba[ulhqghklb�ij_^klZ\e_gby�j_q_\h]h�kb]gZeZ�ijb�_]h�dh^bjh\Zgbb�gZ�hkgh\_�f_lh^Z�ebg_cgh�

]h�ij_^kdZaZgby��:\lhj�±�:nZgZkv_\�:�:���ZkibjZgl�:dZ^_fbb�NKH�JN���

���Mgb\_jkZevguc� wd\ZeZca_j� ^ey� kbkl_fu� :L�)L� ,(((� ������Q�� :\lhj� ±� Dbkebpug� :�;��� ZkibjZgl� KZgdl�

I_l_j[mj]kdh]h�]hkm^Zjkl\_ggh]h�ihebl_ogbq_kdh]h�mgb\_jkbl_lZ��

���Kn_jbq_kdh_� ^_dh^bjh\Zgb_� kb]gZeh\� \� 0,02�kbkl_fZo�� klZg^Zjlguc� b� fh^bnbpbjh\Zgguc� Ze]hjblfu���

:\lhj�±�FZjdbgZ�D�B���klm^_gldZ�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��
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Ij_^eZ]Z_lky�f_lh^�memqr_gby�qZklhlgh�\j_f_ggh]h� jZaj_�

r_gby� ijb� ki_dljZevghf� ZgZeba_� fmaudZevguo� kb]gZeh\�� Wlhl�

f_lh^� iha\hey_l� gZclb�hilbfZevgu_� iZjZf_lju�ki_dljZevguo�

ij_h[jZah\Zgbc�b�khklhbl�ba�lj_o�wlZih\� ±�ki_dljZevgh_�fh^_�

ebjh\Zgb_� fmaudZevguo� a\mdh\�� kbgl_a� fmaudZevguo� ki_dljh\� b�

kjZ\g_gb_�\uqbke_ggh]h�ki_dljZ�k�kbgl_abjh\Zgguf�ki_dljhf��<�

oh^_� wdki_jbf_glh\� k� [Zahc� ^Zgguo� deZkkbq_kdhc� fmaudb� [ueb�

bkke_^h\Zgu�hilbfZevguc�jZaf_j�hdgZ�\�hdhgghf�ij_h[jZah\Zgbb�

Nmjv_� b� hilbfZevgZy� dhfiZdlghklv� fZl_jbgkdh]h� \_c\e_lZ� \�

g_ij_ju\ghf�\_c\e_l�ij_h[jZah\Zgbb��

M>D����������������

HILBFBA:PBY�HDHGGH=H�NMJV?�B�G?IJ?JU<GH=H��
<?C<E?L�IJ?H;J:AH<:GBC�>EY�KI?DLJ:EVGH=H�:G:EBA:��
FMAUD:EVGUO�KB=G:EH<�

:eb_\�J�F���ZkibjZgl�;_ehjmkkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��H�PDLO��5RPDQ$OL\HY#JPDLO�FRP�

�

Dexq_\u_� keh\Z�� jZkihagZ\Zgb_� fmaudb��
ki_dljZevguc�ZgZeba��hdhggh_�ij_h[jZah\Zgb_�

Nmjv_��g_ij_ju\gh_�\_c\e_l�ij_h[jZah\Zgb_��

<\_^_gb_�

AZ�ihke_^gb_�ljb^pZlv�e_l��[eZ]h^Zjy�jZa�

\blbx� dhfivxl_jguo� l_ogheh]bc� b� pbnjh\hc�

h[jZ[hldb�kb]gZeZ�\�j_r_gbb�aZ^Zq�jZkihagZ�

\Zgbb� fmaudb�� [ueh� ^hklb]gmlh� fgh`_kl\h�

agZqbfuo�j_amevlZlh\�b�ij_^eh`_gh�fgh`_kl��

\h� Ze]hjblfh\� >����@�� iha\heyxsbo� [he__� dZq_kl\_ggh�

\u�^_eylv� ki_dljZevgu_� oZjZdl_jbklbdb� fmaudZevgh]h�

a\mdZ��<�qZklghklb��h^bg�ba�gbo�±�Ze]hjblf�g_ij_ju\gh]h�

\_c\e_l�ij_h[jZah\Zgby� ihemqbe� rbjhdbc� bgl_j_k� \�

jZkihagZ\Zgbb� fmaudb� ihke_� im[ebdZpbb� jZ[hlu��

@��Fhje_� h�ijbeh`_gbb� \_c\e_lh\� d� ZgZebam� a\mdh\uo�

iZll_jgh\� >�@� b� ihabpbhgbjm_lky� k_cqZk� dZd� ohjhrZy�

Zevl_jgZlb\Z�Nmjv_�ij_h[jZah\Zgbx��Hg�y\ey_lky�ZgZ�

eh]hf�fgh]hfZkrlZ[gh]h�ij_h[jZah\Zgby�>�@��l�_��iha\h�

ey_l�\u^_eylv�gbadb_�b�\ukhdb_�qZklhlu�kb]gZeZ�\�jZa�

guo�fZkrlZ[Zo�\j_f_gb��Ihlhfm��[_amkeh\gh��\�hlebqb_�

hl�Nmjv_�ij_h[jZah\Zgby��\_c\e_l�ZgZeba�ij_^hklZ\ey�

_l� \hafh`ghklb�^ey� ihemq_gby� ki_dljZ� a\mdZ� k�emqr_c�

qZklhlgh�\j_f_gghc�lhqghklvx��

;he__� gZ]ey^gh� ihke_^g__� aZdexq_gb_� ijhbeexkl�

jbjh\Zgh�\� >��� �@�\� dhgl_dkl_�ijbgpbiZ�g_hij_^_e_ggh�

klb�=_ca_g[_j]Z��kh]eZkgh�dhlhjhfm�fh`gh�kdZaZlv��qlh�

q_f� kbevg__�Nmjv_� beb� \_c\e_l�[Zabk� ehdZebah\Zg� \h�

\j_f_gb�� l_f�rbj_� _]h�ki_dlj�b�gZh[hjhl��Ihwlhfm�j_�

amevlZl� ex[h]h� ki_dljZevgh]h� ij_h[jZah\Zgby� bf__l�

h]jZgbq_ggh_� qZklhlgh�\j_f_ggh_� jZaj_r_gb_�� b� ki_d�

ljZevgu_�k\hckl\Z�kh\j_f_gghc�fmaudb�g_�mdeZ^u\Zxl�

ky�\�wlb�h]jZgbq_gby��GZijbf_j��^ey�jZa^_e_gby�\�ki_d�

lj_�^\mo�qZklhl������=p�b������=p��khhl\_lkl\mxsbo�^\mf�

gZbf_gvrbf� ih� \ukhl_� ghlZf� nhjl_ibZgh� $�� b� $����

ihlj_[m_lky�Nmjv_�ij_h[jZah\Zgb_�k�jZaf_jhf�hdgZ�����

k_dmg^�� Ijb� ijbf_g_gbb� \� wlhf� kemqZ_� dhfie_dkgh]h�

\_c\e_lZ�Fhje_� >����@�k�h[eZklvx�hij_^_e_gby��jZ\ghc�

��fb� ZgZebabjm_fuf� qZklhlZf�� [m^ml� khhl\_lkl\h\Zlv�

fZkrlZ[u�\_c\e_lZ�k�\j_f_ggufb�^ebl_evghklyfb������

b������k_dmg^�b�qZklhlgufb�bgl_j\ZeZfb�����=p�b�����=p��

LZdbf�h[jZahf��we_f_glu�[ZabkZ�Nmjv_��hlebqZxsb_ky�

keZ[hc�ehdZebaZpb_c��ijb\h^yl� d� g_`_eZl_evghfm� jZa�

fZau\Zgbx�\j_f_ggh]h�ki_dljZ��Z�dhfiZdlghklv�ghkbl_�

ey� \_c\e_l�[ZabkZ� y\ey_lky� ijbqbghc� g_^hklZlhqgh]h�

qZklhlgh]h� jZaj_r_gby� ^ey� \u^_e_gby�nmg^Zf_glZev�

guo�qZklhl�fmaudZevgh]h�kljhy��Hlkx^Z�fh`gh�k^_eZlv�

\u\h^�� qlh� hilbfZevghc� ki_dljZevghc� dZjlbgu� fh`gh�

^hklbqv�lhevdh�ih^kljhcdhc�jZaf_jZ�hdgZ�\�Nmjv_�ij_�

h[jZah\Zgbb� beb� kl_i_gb� dhfiZdlghklb� \_c\e_l�[ZabkZ�

\� \_c\e_l�ij_h[jZah\Zgbb� ih^� ki_dljZevgu_� k\hckl\Z�

fmaudb��

Ihwlhfm� \� ^Zgghc� jZ[hl_� [ueZ� ihklZ\e_gZ� p_ev��

jZajZ[hlZlv� f_lh^heh]bx� ^ey� ihbkdZ� dhfijhfbkkgh]h�

qZklhlgh�\j_f_ggh]h� jZaj_r_gby� \� Ze]hjblfZo� ki_d�

ljZevgh]h�ZgZebaZ�fmaudb��>ey�^hklb`_gby�wlhc�p_eb�b�

^ey� kbgl_aZ� wlZehgguo� fmaudZevguo� ki_dljh\� [m^_l�

bkihevah\Zg�ih^oh^�gZ�hkgh\_�ki_dljZevgh]h�fh^_ebjh�

\Zgby� a\mdZ�� dhlhjuc� y\ey_lky� ^hklZlhqgh� wnn_dlb\�

guf�f_lh^hf�^ey�fh^_ebjh\Zgby�b�kbgl_aZ�fmaudb� >�@��

<� dZq_kl\_� wdki_jbf_glZ�� kh]eZkgh� jZajZ[hlZgghc� f_�

lh^heh]bb�� ijh\_^_gh� bkke_^h\Zgb_� hilbfZevgh]h� jZa�

f_jZ� hdgZ� \� hdhgghf� ij_h[jZah\Zgbb� Nmjv_� b� hilb�

fZevghc� dhfiZdlghklb� fZl_jbgkdh]h� \_c\e_lZ� \� \_c\�

e_l�ij_h[jZah\Zgbb� ^ey� [Zau� ^Zgguo� k� deZkkbq_kdhc�

fmaudhc��

Ij_^eZ]Z_fuc�f_lh^�

Ij_^eZ]Z_fuc� f_lh^� \dexqZ_l� \� k_[y� ljb� wlZiZ��

�jbk�� ����I_j\uc� ±� ki_dljZevgh_�fh^_ebjh\Zgb_�fmau�

dZevguo�a\mdh\��]eZ\gZy�aZ^ZqZ�dhlhjh]h�±�ij_^klZ\blv�

g_h[oh^bfu_�ghlgu_�a\mdb�fmaudZevguo�bgkljmf_glh\�\�

\b^_� ki_dljZevguo� oZjZdl_jbklbd�� dhlhju_� aZl_f� bk�

ihevamxlky�gZ�\lhjhf�wlZi_�^ey�kbgl_aZ�fmaudZevgh]h�

a\mdZ�b�ki_dljZ��kh]eZkgh�aZ^Zgghfm�fmaudZevghfm�l_d�

klm�� >Ze__�� gZ� ihke_^g_f� wlZi_�� ijhba\h^blky� ihbkd�

hilbfZevguo� iZjZf_ljh\� ^ey� bkke_^m_fh]h� Ze]hjblfZ�

ki_dljZevgh]h�ZgZebaZ�fmaudb�iml_f�fbgbfbaZpbb�jZk�

klhygby�f_`^m�h]b[Zxsbfb�nmgdpbyfb�kbgl_abjh\Zggh�

]h�ki_dljZ�b�h]b[Zxsbfb�nmgdpbyfb�ki_dljZ��ihemq_g�

gh]h�\�j_amevlZl_�ki_dljZevgh]h�ZgZebaZ��

A^_kv�\�i_j\mx�hq_j_^v�klhbl�hlf_lblv��qlh�\�[Za_�

^Zgguo� fmaudZevguo� a\mdh\� ^he`gu� kh^_j`Zlvky� \k_�

aZibkb� ghl� fmaudZevguo� bgkljmf_glh\�� hibkZggu_� \�

fmaudZevguo�l_dklZo��Djhf_�wlh]h�^ey�\hafh`ghklb�kbg�
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I �±� fhf_gl� \j_f_gb� b� qZklhlZ� ij_h[jZah\Zgby� khhl�

\_lkl\_ggh�� � �V W � ±� ZgZebabjm_fuc� kb]gZe�� � �Z W � ±�

hdhggZy�nmgdpby��7 �±�rbjbgZ�hdhgghc�nmgdpbb��

HdhggZy�nmgdpby� b�fgh`_kl\h� qZklhl� ij_h[jZah\Z�

gby�kljhylky��bkoh^y�ba�agZq_gby�hkgh\ghc�qZklhlu�ZgZ�

ebabjm_fh]h�a\mdZ��Kh]eZkgh�fmaudZevghfm�jZ\ghf_jgh�

l_fi_jbjh\Zgghfm�kljhx�\hafh`gu_�agZq_gby�hkgh\ghc�

qZklhlu�m^h\e_l\hjyxl�ke_^mxs_c�nhjfme_��

� ������� � ��� � �QI Q �c  � � ����
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kljh_��

AgZq_gby� ]Zjfhgbq_kdbo� qZklhl� fmaudZevgh]h� a\mdZ�
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gh\ghc�qZklhlhc�b�fh]ml�[ulv�\uqbke_gu�dZd��
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]^_� �N t �±�ihjy^dh\uc�ghf_j� ]Zjfhgbdb�� �I �±�hkgh\�

gZy�qZklhlZ�a\mdZ��

H^gZdh� lhevdh�i_j\u_�^\Z^pZlv� ]Zjfhgbd�\�ki_dlj_�

a\mdZ� y\eyxlky� gZb[he__� agZqbl_evgufb� >�@�� Hlkx^Z�

fh`gh� aZf_lblv�� qlh� jZagbpZ� f_`^m� ex[hc� ba� i_j\uo�

^\Z^pZlb�]Zjfhgbq_kdbo�qZklhl�b�[eb`Zcr_c�d�g_c�qZk�

lhl_�ba�fmaudZevgh]h�kljhy�g_�kms_kl\_ggZ��?keb�wlbf�

ij_g_[j_qv��lh]^Z��bkihevamy�lhevdh�qZklhlu�fmaudZev�
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lhgZevghklv��b�]Zjfhgbdb�a\mdZ��LZdbf�h[jZahf��qZklhlu�
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>ey�\uqbke_gby�hilbfZevghc�rbjbgu�hdhgghc�nmgd�
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j_lv� \� dZq_kl\_� ihehkhijhimkdZxs_]h� nbevljZ�� Lh]^Z�
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<�oh^_�wdki_jbf_glZ�gZ�hkgh\_�\ur_�hibkZgghc�f_�

lh^heh]bb�[ueb�bkke_^h\Zgu�iZjZf_lju�^\mo�ij_h[jZ�
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]^_� � ��O  � ±�rbjbgZ� h[eZklb� hij_^_e_gby� \_c\e_lZ���

O �±�dhfiZdlghklv�\_c\e_lZ� �rbjbgZ�\j_f_gghc�ehdZeb�
aZpbb���

<� dZq_kl\_�[Zau�^Zgguo�fmaudZevguo� l_dklh\�[ueh�

bkihevah\Zgh��������k_dmg^guo�0,'�hlju\dh\�deZkkbq_�

kdhc�fmaudb��LZd`_��[ueb��ijhfh^_ebjh\Zgu��g_h[oh^b��

fu_�^ey�kbgl_aZ�a\mdb�Zdmklbq_kdbo�fmaudZevguo�bgkl�

jmf_glh\� �lZ[e�� ����<k_� a\mdh\u_� aZibkb� wdki_jbf_glZ�

ojZgbebkv� \�nhjfZl_�:$9� ,(((� )ORDW� k� qZklhlhc� ^bk�

dj_lbaZpbb�������=p�[_a�k`Zlby��

LZ[ebpZ���Kibkhd�ijhfh^_ebjh\Zgguo��

Zdmklbq_kdbo�fmaudZevguo�a\mdh\�

Bgkljmf_gl� A\mdb�

KZdkhnhg� '���)��

;Zg^`h� &��(��

NZ]hl� $���)��

<bhehgq_ev� &��&��

DeZjg_l� '��+��

DhgljZ[Zk� &��*��

Ne_clZ� &��'��

=blZjZ� (��'��

=h[hc� +��*���

Hj]Zg� &��&��

Jhyev� $��&��

Ljhf[hg� (��(��

Ljm[Z� )��'��

Lm[Z� )��)��

:evl� &��&��

KdjbidZ� *��*��

AZl_f�� bkihevamy� dZ`^h_� ba�^\mo� bkke_^m_fuo� ij_�

h[jZah\Zgbc�� ba� dZ`^hc� kbgl_abjh\Zgghc�f_eh^bb� ijb�

aZ^Zgghf�iZjZf_lj_�ij_h[jZah\Zgby�ba\e_dZeky�ki_dlj�

k�\j_f_gguf�rZ]hf����fk�\�qZklhlghc�rdZe_��kh]eZkgh�

nhjfme_� ����� LZdbf� h[jZahf�� dZ`^hfm� fmaudZevghfm�

hlju\dm� khhl\_lkl\h\Zeh� hilbfZevgh_� agZq_gb_� iZjZ�

f_ljZ�ij_h[jZah\Zgby��<�j_amevlZl_��^ey�hdhggh]h�ij_�

h[jZah\Zgby� Nmjv_� [ueh� \uqbke_gh� jZkij_^_e_gb_�

hilbfZevgh]h� jZaf_jZ� hdgZ� \� ^bZiZahg_� hl� ��� fk� ^h�

�����fk�k�rZ]hf����fk��Z�^ey�\_c\e_l�ij_h[jZah\Zgby�±�

jZkij_^_e_gb_� hilbfZevghc� dhfiZdlghklb� \_c\e_lZ� \�

^bZiZahg_�hl����^h�����k�rZ]hf����jbk�������

GZ� jbk�� �� aZf_lgZ� yjdh� \ujZ`_ggZy� dhgp_gljZpby�

agZq_gbc�jZaf_jZ�hdgZ�\[ebab�agZq_gby�����fk�b�agZq_�

gbc�dhfiZdlghklb�\_c\e_lZ�\[ebab�agZq_gby�����Ke_^h�

\Zl_evgh��fh`gh�ij_^iheh`blv��qlh�ijb�wlbo�agZq_gbyo�

\� [hevrbgkl\_� kemqZ_\� bkke_^m_fu_� Ze]hjblfu� [m^ml�

jZa^_eylv�nmg^Zf_glZevgu_� qZklhlu� deZkkbq_kdhc�fm�

audb�k�hilbfZevghc�qZklhlgh�\j_f_gghc�lhqghklvx��

AZdexq_gb_�

Ij_^eh`_gguc� f_lh^� iha\hey_l� ^hklb]Zlv� hilb�

fZevghc� qZklhlgh�\j_f_gghc� lhqghklb� \� Ze]hjblfZo�

ki_dljZevgh]h�ZgZebaZ�fmaudb��Wlhfm�kihkh[kl\m_l�ih^�

oh^�gZ�hkgh\_�ki_dljZevgh]h�fh^_ebjh\Zgby�fmaudZev�

guo� a\mdh\�� J_amevlZlu� ijh\_^_ggh]h� wdki_jbf_glZ� F�

deZkkbq_kdhc�fmaudhc�khhl\_lkl\mxl� ]bihl_a_�bkke_^h�

\Zgby� h[� hilbfZevguo� agZq_gbyo� iZjZf_ljh\� ij_h[jZ�

ah\Zgbc�� Ke_^h\Zl_evgh�� p_e_khh[jZagh� ^Zevg_cr__�

jZa\blb_�ij_^eh`_ggh]h�f_lh^Z��iml_f�fh^_ebjh\Zgby�

fmaudb�^jm]bo�`Zgjh\��Z�lZd`_�iml_f�bkke_^h\Zgby�^jm�

]bo�lbih\�ij_h[jZah\Zgbc��
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LQJ����-RXUQDO�RI�1HZ�0XVLF�5HVHDUFK��±�������±�9���������±�

3���������

���*��3HHWHUV��$�ODUJH�VHW�RI�DXGLR�IHDWXUHV�IRU�VRXQG�GH�

VFULSWLRQ� �VLPLODULW\�DQG�FODVVLILFDWLRQ�� LQ�WKH�&8,'$'2�SUR�

MHFW����7HFKQLFDO�UHSRUW��&8,'$'2�,67�3URMHFW��±�������

���5��.URQDOG�0DUWLQHW��-��0RUOHW��$��*URVVPDQ��$QDO\VLV�

RI�VRXQG�SDWWHUQV�WKURXJK�ZDYHOHW�WUDQVIRUP���� ,QWHUQDWLRQDO�

-RXUQDO� RI� 3DWWHUQ� 5HFRJQLWLRQ� DQG� $UWLILFLDO� ,QWHOOLJHQFH�� ±�

������±�9�����±������±�3�����±�����

���%URZQ�-��&��&DOFXODWLRQ�RI�D�FRQVWDQW�T�VSHFWUDO�WUDQV�

IRUP����-RXUQDO�RI�WKH�$FRXVWLFDO�6RFLHW\�RI�$PHULFD��±�������

±�9������±������±�3�����±�����

���6WpSKDQH�*��0DOODW�� $�:DYHOHW� 7RXU� RI� 6LJQDO� 3URF�

HVVLQJ����$FDGHPLF�3UHVV��±�������±�3����±����

���3DXO� 6�� $GGLVRQ�� 7KH� ,OOXVWUDWHG� :DYHOHW� 7UDQVIRUP�

+DQGERRN����7D\ORU�	�)UDQFLV�*URXS��±�������±�3����±����

���%RQDGD��-���6HUUD�;���$PDWULDLQ�;���/RVFRV�$��6SHFWUDO�

3URFHVVLQJ����%RRN�&KDSWHU�LQ�'$);�'LJLWDO�$XGLR�(IIHFWV��±�

������±�3�����±�����

���B��:e^hrbgZ��J��Ijbllk��FmaudZevgZy� ZdmklbdZ� ���

Mq_[gbd��KI[���Dhfihablhj��±�������

237,0,=$7,21�2)�6+257�7,0(�

)285,(5�$1'�&217,18286�:$9(/(7�

75$16)2506�)25�63(&75$/�

$1$/<6,6�2)�086,&$/�6,*1$/6�

$OL\HY�5�0��

7KH�PHWKRG� WR� LPSURYH� WLPH�IUHTXHQF\� DFFXUDF\� GXULQJ�

VSHFWUDO�DQDO\VLV�RI�PXVLFDO�VLJQDOV� LV�RIIHUHG��7KH�PHWKRG�

RSWLPL]HV� WKH� SDUDPHWHUV� RI� VSHFWUDO� WUDQVIRUPV� DQG�

LQFOXGHV�WKUHH�VWDJHV�±�VSHFWUDO�PRGHOLQJ�RI�VRXQG�VDPSOHV��

V\QWKHVLV� RI� PXVLF� VSHFWUXPV�� DQG� FRPSDULVRQ� RI� WKH�

V\QWKHVL]HG� DQG� FRPSXWHG� VSHFWUXPV�� ([SHULPHQWV� ZLWK�

FODVVLFDO�PXVLF� GDWDEDVHV� SUHVHQWHG� WKH� RSWLPXP� ZLQGRZ�

VL]H�LQ�VKRUW�WLPH�)RXULHU�WUDQVIRUP�DQG�WKH�RSWLPXP�ZDYHOHW�

FRPSDFWQHVV�LQ�FRQWLQXRXV�ZDYHOHW�WUDQVIRUP�DUH�H[SORUHG��
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IhdZaZgZ� ijbgpbibZevgZy� \hafh`ghklv� ba\e_q_gby� ba� we_d�

ljhwgp_nZeh]jZff� �WW=��\Z`ghc�^ey�bkke_^h\Zl_ey�bgnhjfZpbb�

gZ� hkgh\_� ZgZebaZ� kljmdlmju� p_ihq_d� ehdZevguo� fZdkbfmfh\� gZ�

kd_ceh]jZffZo�� ihemqZ_fuo� ijb� bkihevah\Zgbb� g_ij_ju\gh]h�

\_c\e_l�ij_h[jZah\Zgby�� Ijh^_fhgkljbjh\ZgZ� \ukhdZy� bgnhj�

fZlb\ghklv� ij_^eh`_ggh]h� f_lh^Z� ijb� bamq_gbb� khklhygbc� ]h�

eh\gh]h�fha]Z��hlh[jZ`Z_fuo�gZ�WW=��

M>D�������

:G:EBA�WGP?N:EH=J:FF�G:�HKGH<?�BKKE?>H<:GBY�P?IHQ?D��
EHD:EVGUO�F:DKBFMFH<�KD?CEH=J:FF�

Lmjh\kdbc�Y�:���dZg^b^Zl�f_^bpbgkdbo�gZmd��^hp_gl�dZn_^ju�pbnjh\uo�l_ogheh]bc��jmdh\h^bl_ev�
eZ[hjZlhjbb�bgnhjfZpbhgguo�l_ogheh]bc�\�f_^bpbg_�nZdmevl_lZ�dhfivxl_jguo�gZmd�<hjhg_`kdh]h�

]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��H�PDLO��\DURVODYBWXURYVN#PDLO�UX���

Dmj]Zebg�K�>���^hdlhj�nbabdh�fZl_fZlbq_kdbo�gZmd��aZ\_^mxsbc�dZn_^jhc�pbnjh\uo�l_ogheh]bc��
nZdmevl_lZ�dhfivxl_jguo�gZmd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��H�PDLO��NXUJDOLQ#EN�UX��

K_fzgh\�:�=���klm^_gl�nZdmevl_lZ�dhfivxl_jguo�gZmd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ���
H�PDLO��VPDOOFVI#JPDLO�FRP�

�

Dexq_\u_� keh\Z�� \_c\e_l�ZgZeba�� [bh�
f_^bpbgkdZy� bgnhjfZpby�� we_dljhwgp_nZeh�

]jZffZ��

<\_^_gb_�

<� gZklhys__� \j_fy� agZqbl_evguc� bgl_j_k�

ij_^klZ\ey_l� jZajZ[hldZ� f_lh^h\� ZgZebaZ�

we_dljhwgp_nZeh]jZff� �WW=��� iha\heyxsbo� ihemqZlv�

gh\mx�nbabheh]bq_kdb� b� debgbq_kdb� agZqbfmx� bgnhj�

fZpbx�h[�hkh[_gghklyo�we_dljh]_g_aZ�]heh\gh]h�fha]Z��

G_kfhljy� gZ�rbjhdh_� ijbf_g_gb_� \_c\e_l�ij_h[jZah�

\Zgby�ijb�bkke_^h\Zgbb�[bhf_^bpbgkdbo�kb]gZeh\��ih�

dZ�_sz�g_^hklZlhqgh�bkihevam_lky�\_kv�h[t_f�\Z`ghc�

bgnhjfZpbb�� aZdexq_gghc� \� fZljbp_� dhwnnbpb_glh\�

\_c\e_l�ij_h[jZah\Zgby��

P_evx�gZklhys_c� jZ[hlu� y\ey_lky�kha^Zgb_�f_lh�

^Z��h[_ki_qb\Zxs_]h�ZgZeba�kljmdlmj�p_ihq_d�ehdZev�

guo�fZdkbfmfh\��PEF���ihemqZ_fuo�gZ�hkgh\_�fZljbpu�

d\Z^jZlh\�dhwnnbpb_glh\�\_c\e_l�ij_h[jZah\Zgby�kb]�

gZeh\� WW=�� dZd� fZjd_jh\� khklhygbc� ]heh\gh]h� fha]Z��

\hagbdZxsbo�ijb�j_r_gbb�jZaebqguo� aZ^Zq��Hg� lZd`_�

fh`_l�[ulv�bkihevah\Zg�ijb�jZajZ[hld_�kbkl_f�[bheh�

]bq_kdhc� h[jZlghc� k\yab� beb� g_cjhdhfivxl_jguo� bg�

l_jn_ckh\���

F_lh^�ZgZebaZ�kljmdlmj�p_ihq_d�ehdZevguo�
fZdkbfmfh\�kd_ceh]jZff��

>ey� ijh\_^_gby� bkke_^h\Zgby� kb]gZeh\� WW=� bk�

ihevam_lky�g_ij_ju\gh_�\_c\e_l�ij_h[jZah\Zgb_�>�@���
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]^_�I�W��±�ZgZebabjm_fu_�^Zggu_��aZ\bkysb_�hl�\j_f_�

gb�W���±�\_c\e_l��D�b�E�±�iZjZf_lju�fZkrlZ[Z�b�\j_f_�

gb�^ey�\_c\e_l�ij_h[jZah\Zgby��D��E���5��D�!����

Bkihevamy�fZljbpm�\_c\e_l�dhwnnbpb_glh\�:�D�E���
fh`gh� ihkljhblv� ©wg_j]_lbq_kdb_ª� ^bZ]jZffu� ±� kd_c�

eh]jZffu�9�DO��kb]gZeh\�dZd�kj_^g__�agZq_gb_�d\Z^jZ�
lh\�wlbo�dhwnnbpb_glh\�ijb�nbdkbjh\Zgghf�iZjZf_lj_�

fZkrlZ[Z�ZO�>�@��
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]^_� 1� ±� qbkeh� mkj_^gy_fuo� \_c\e_l�dhwnnbpb_glh\�

:�DO�EN����

<Z`gmx� bgnhjfZpbx� h� ijhp_kkZo�� ijhbkoh^ysbo� \�

bkke_^m_fuo�hj]ZgZo�b�kbkl_fZo��\�lhf�qbke_�b�\�]heh\�

ghf�fha]_�� g_k_l� \� k_[_� qZklhlgh�\j_f_ggZy� kljmdlmjZ�

ehdZevguo�fZdkbfmfh\�b�fbgbfmfh\�fZljbpu�\_c\e_l�

dhwnnbpb_glh\�:�D�E��beb�kd_ceh]jZff�>�@��

Bkihevamy� ijZ\beh� N�ûE:�� �jZaghklb� ihjy^dh\h]h�

ghf_jZ�ehdZevgh]h�ki_dljZ� �EH���\�khklZ\�dhlhjh]h�\oh�
^bl� ihke_^gbc�fZdkbfmf� kljhys_cky�p_ihqdb� �ehdZev�

guo�fZdkbfmfh\� �PEF��� b� ihjy^dh\h]h� ghf_jZ� i_j\h]h�

ki_dljZ� �EV�� d� qbkem� N�� \oh^ysbo� \� g_z� lhq_d��� kfuke�
dhlhjh]h� \� fZdkbfbaZpbb� ^ebgu� g_ij_ju\guo� PEF��

fh`gh� ihemqblv� \ujZ`_gb_� ^ey� eh]bq_kdhc� nmgdpbb�

I�D�E�� ijbgylby� j_r_gby� h� \dexq_gbb� �beb� g_� \dexq_�

gbb�� ehdZevgh]h� wdklj_fmfZ� k� dhhj^bgZlZfb� �DL�EM�� \�
dhgdj_lgmx�PEF�
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]^_�DL���±�fZkrlZ[�ehdZevgh]h�fZdkbfmfZ�dhgp_\hc�lhqdb�
PEF��[eb`Zcr_c�ih�\_ebqbg_�fZkrlZ[Z�d�ij_^iheZ]Z_�

fhfm�^ey�\dexq_gby�\�PEF�ehdZevghfm�fZdkbfmfm��EM���
±�\j_fy� �beb�ghf_j�hlkqzlZ��ghf_j�kd_ceh]jZffu��dhg�

p_\hc� lhqdb�PEF�� [eb`Zcr_c� ih� \j_f_gb� �ghf_jm� hl�

kqzlZ��ghf_jm�kd_ceh]jZffu��d�ZgZeh]bqghfm�agZq_gbx�

ij_^iheZ]Z_fh]h�^ey�\dexq_gby�\�PEF�ehdZevgh]h�fZd�

kbfmfZ�� DV� ±� agZq_gb_�fZkrlZ[Z� i_j\hc� lhqdb�nhjfb�

jmxs_cky�PEF��DhgklZglu�X�b�Y�ihemq_gu�ijb�bkihev�

ah\Zgbb� ijZ\beZ� fZdkbfbaZpbb� hlghr_gby� N�ûE:�� b�
ijb�gZb[hevrbo�^ey�^Zggh]h�^bZiZahgZ�fZkrlZ[h\�agZ�
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q_gbc�N��LZd��gZijbf_j��^ey�\_c\e_lh\�Fhje_�b�:$9(�

X ��b�Y �������

Ihemq_ggh_�lZdbf�kihkh[hf�fgh`_kl\h�PEF�fh`_l�

[ulv�ih^\_j]gmlh�^Zevg_cr_fm�bamq_gbx�k�p_evx�\u�

y\e_gby� \� gbo� agZqbfuo� we_f_glh\�� P_e_khh[jZagh�

bkihevah\Zlv� ^ey� wlh]h� ke_^mxsb_� oZjZdl_jbklbdb�

PEF�� fZkrlZ[� \_c\e_l±ij_h[jZah\Zgby� D� �beb� khhl�

\_lkl\mxsmx�qZklhlm���ijb�dhlhjhf�ihy\beZkv��DV��beb�

ij_j\ZeZkv��DI��^ZggZy�PEF��\j_fy�ihy\e_gby�WV�b�ij_�

djZs_gby� WI� PEF� �� ^ebl_evghklv� PEF� ûW�  � WI� ±WV��

©^j_cnª�fZkrlZ[Z�ûD� � D V±D I���dhebq_kl\h�N�ehdZev�
guo�fZdkbfmfh\�\�PEF��hlghr_gb_�N�ûE��hljZ`Zxs__�
©iehlghklvª�ehdZevguo�fZdkbfmfh\�\�PEF��MdZaZggu_�

\ur_�agZq_gby��dZd�b�kZfb�PEF��\�\b^_�bo�dhhj^bgZl�\�

ijhkljZgkl\_�F�hkyfb�W�b�D���\�^Zevg_cr_f�fh`gh�ijb�
f_gylv� ^ey� klZlbklbq_kdhc� h[jZ[hldb� bkke_^m_fuo�

^Zgguo��ijb� jZajZ[hld_� beb� bamq_gbb� kbkl_f�[bheh]b�

q_kdhc�h[jZlghc�k\yab�beb�g_cjh�dhfivxl_jguo�bgl_j�

n_ckh\��

J_ZebaZpby�f_lh^Z�b�h[km`^_gb_�j_amevlZlh\�

>ey� ^hklb`_gby� ihklZ\e_gghc� \� klZlv_� p_eb� [ueb�

bkihevah\Zgu�WW=��aZj_]bkljbjh\Zggu_�m����a^hjh\uo�

bkiulm_fuo�� <� dZq_kl\_�nmgdpbhgZevguo� ijh[� ijh\h�

^beZkv�nhlhklbfmeypby� k\_lh\ufb� kb]gZeZfb� jZaebq�

ghc�qZklhlu�b�bgl_gkb\ghklb��>ey����bkiulm_fuo�[ueb�

ihemq_gu�^Zggu_�ijb�bo�jZ[hl_�k�g_cjhdhfivxl_jgufb�

bgl_jn_ckZfb�� j_Zebah\Zggufb� ih� l_ogheh]bb� 669(3�

�6WHDG\�6WDWH� 9LVXDO� (YRNHG� 3RWHQWLDOV��� hkgh\Zgghc� gZ�

\u^_e_gbb� \ua\Zgguo� ajbl_evguo� ihl_gpbZeh\� ]heh\�

gh]h�fha]Z��qZklhlZ�dhlhjuo�khhl\_lkl\m_l�qZklhl_�ijh�

\h^bfhc�nhlhklbfmeypbb���

JZkkfhljbf� baf_g_gb_� iheh`_gby� ehdZevguo� fZd�

kbfmfh\� \_c\e_lghc� iehlghklb�fhsghklb�:
�
�D�E��� hl�

f_qZ_fh_�\�ijhp_kk_�ZgZebaZ�j_]bkljbjm_fh]h�kb]gZeZ�

WW=���

DZd�\b^gh�ba�jbk�����]^_�ihdZaZgh�jZkiheh`_gb_�PEF�

^ey�fZljbpu�:
�
�D�E�� \_c\e_l�dhwnnbpb_glh\� ^Zgguo�

WW=�� ihemq_gguo� ihke_� j_r_gby� bkiulm_fuf� eh]bq_�

kdhc� aZ^Zqb� ijb� ^_fhgkljZpbb� _fm� ©q_jgh]hª� wdjZgZ�

fhgblhjZ� \� khhl\_lkl\bb� kh� rlZlghc� ijhp_^mjhc�� bk�

ihevam_fhc�ijb� �ikbohnbabheh]bq_kdbo�bkke_^h\Zgbyo�

>�@��\�h[s_f�kemqZ_�ihemq_gh��qlh� D V Dz I��b��ke_^h\Z�

l_evgh�� bf__l� f_klh� ^j_cn� ehdZevguo� fZdkbfmfh\� \�

qZklhlghf�ijhkljZgkl\_��Bkihevamy�g_cjhnbabheh]bq_�

kdb_� iZjZ^b]fu� >����@�� fh`gh� gZ� bo� hkgh\_� k\yaZlv�

^j_cn� ehdZevguo� fZdkbfmfh\� k� m\_ebq_gb_f� beb�

mf_gvr_gb_f� Zdlb\ghklb� \� qZklhlghf� ijhkljZgkl\_�

imeh\�g_cjhgh\��hij_^_eyxsbo�dZjlbgm�WW=���

<�oh^_�ZgZebaZ�ihemq_gguo�^Zgguo�h[gZjm`_gh��qlh�

jZkij_^_e_gb_�fZkrlZ[h\� ©qZklhlª� ihy\e_gby�PEF� \�

mkeh\byo��dh]^Z�g_�lj_[m_lky�\ukhdh]h�mjh\gy�fha]h\hc�

Zdlb\ghklb�� khojZgy_lky� \� \b^_� bg^b\b^mZevguo� jZk�

ij_^_e_gbc�^ey�dZ`^h]h�bkiulm_fh]h��jbk��������

Ijb�wlhf�]bklh]jZffZ�jZkij_^_e_gby�qbkeZ�PEF�ih�

qZklhlZf� �gh�g_�ih�fZkrlZ[Zf��bf__l�ihebfh^Zevguc�

\b^�b�kh^_j`bl�ibdb�\�^bZiZahgZo�.�������b����jblfh\��
LZdbf�h[jZahf��mklZgh\e_gh��qlh�qbkeh�PEF�g_�m\_eb�

qb\Z_lky� ijhihjpbhgZevgh� mf_gvr_gbx� qZklhlu�� <�

lh`_� \j_fy�� \hajZklZ_l� agZq_gb_�ûW� �ijh^he`bl_evgh�
klb� PEF��� qlh�� \_jhylgh�� ^_fhgkljbjm_l� m\_ebq_gb_�

^ebl_evghklb� Zdlb\ghklb� imeZ� g_cjhgh\�� k\yaZgguo� k�

^Zgghc�p_ihqdhc��jbk�������

�
Jbk�����DZjlbgZ�jZkiheh`_gby�PEF�^ey�fZljbpu�:��D�E���

ihemqZ_fhc�ba�^Zgguo�WW=�ijb�j_r_gbb�bkiulm_fuf��

eh]bq_kdhc�aZ^Zqb��;ueh�bkihevah\Zgh�hl\_^_gb_�2]���

qZklhlZ�^bkdj_lbaZpbb�kb]gZeZ�±�����d=p��i_jbh^�ihkljh_gby�

kd_ceh]jZffu�±���fk��

�
Jbk�����JZkij_^_e_gb_�\_ebqbg�fZkrlZ[h\�\_c\e_l�

ij_h[jZah\Zgby�DV��a^_kv�ijb\_^_gu�^heb�PEF�\����

ih�hlghr_gbx�d�bo�h[s_fm�qbkem�aZ�\j_fy�wdki_jbf_glZ��

b�1�±�qbkeh�PEF��^ey�q_lujzo�h^bgZdh\uo�khklhygbc�h^gh]h�

bkiulm_fh]h�\�wdki_jbf_gl_��dh]^Z�ijhbkoh^bl�bg\_jkby�

[_eh]h�b�q_jgh]h�d\Z^jZlh\�gZ�wdjZg_�fhgblhjZ���

<b^gh�hlkmlkl\b_�agZqbfuo�jZaebqbc�f_`^m�jZagufb��

j_ZebaZpbyfb�h^gh]h�b�lh]h�`_�khklhygby��j!!�������

�
Jbk�����JZkij_^_e_gb_�\_ebqbg�DV�^ey�^\mo�h^bgZdh\uo��

khklhygbc�^\mo�bkiulm_fuo��ijb�baf_g_gbb�p\_lZ�wdjZgZ�

fhgblhjZ�k�[_eh]h�gZ�qzjguc���=jZnbd�mdZau\Z_l��

gZ�hlkmlkl\b_�agZqbfuo�jZaebqbc�f_`^m�h^gbf�khklhygb_f�

WW=�^\mo�ihevah\Zl_e_c��\�^Zgghf�jZkij_^_e_gbb��

�j!�����^ey�l_klZ�Dhefh]hjh\Z�Kfbjgh\Z��
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Jbk����AZ\bkbfhklv�^ebl_evghklb�PEF�hl�qZklhlu��

ehdZebaZpbb�i_j\h]h�ehdZevgh]h�fZdkbfmfZ�p_ihqdb���

<b^gh��qlh�k�jhklhf�qZklhlu���

gZ�dhlhjhc�ihy\ey_lky�PEF���

_z�^ebgZ�mf_gvrZ_lky�

�

Jbk����Baf_g_gb_�\�qZklhlghf�ijhkljZgkl\_�dhhj^bgZl�

ehdZevguo�fZdkbfmfh\��mkj_^gzgguo�ih�bkiulm_fhfm��

�mkj_^g_gb_�ijh\h^blky�ih�\j_f_gb��hl\_^_gb_�2]���

bkiulm_fuc�gZoh^blky�\�khklhygbb�ihdhy�k�aZdjulufb��

]eZaZfb���KiehrgZy�q_jgZy�ebgby�±�kj_^gb_�agZq_gby��

fZkrlZ[Z�ehdZevguo�fZdkbfmfh\�^ey�h^gh]h�lbiZ�^bgZfbdb�

PEF��kiehrgZy�k_jZy�ebgby�±�^ey�^jm]h]h��Imgdlbjgufb��

ebgbyfb�khhl\_lkl\mxs_]h�p\_lZ�hlf_q_g������

^h\_jbl_evguc�bgl_j\Ze�^ey�mkj_^g_gby�

<Z`gh� hlf_lblv�� qlh� ^ZggZy� aZ\bkbfhklv�� y\eyykv�

klZlbklbq_kdb� agZqbfhc� �j�������� jZkq_lu� ijh\h^b�
ebkv�^ey�\k_c�]jmiiu�bkiulm_fuo���khojZgy_lky�\�^bZ�

iZahg_�qZklhl�hl���^h����=p��ijb�bg^b\b^mZevguo�\_jo�

gbo� b� gb`gbo� ]jZgbpZo� lZdh]h� ^bZiZahgZ� ^ey� dZ`^h]h�

bkiulm_fh]h���<�lh�`_�\j_fy��ijb�qZklhl_�k\ur_����=p�

^ZggZy� aZ\bkbfhklv� g_� gZ[ex^Z_lky�� qlh�� \hafh`gh��

k\yaZgh� k� gbadhc� jZaj_rZxs_c� kihkh[ghklvx� bkihev�

am_fuo�\_c\e_lh\�ijb�^Zgghc�qZklhl_�^bkdj_lbaZpbb�\�

dhgdj_lghf�^bZiZahg_��DZd�ke_^kl\b_��l_�PEF��dhlhju_�

ijb�emqr_f�jZaj_r_gbb�ih�qZklhl_�[ueb�[u�jZa^_e_�

gu�� l_i_jv�keb\Zxlky�\�h^gm�p_ihqdm��b��\�blh]_��mklZ�

gh\e_ggZy� aZ\bkbfhklv� gZjmrZ_lky�� GZjy^m� k� wlbf��

hlghkbl_evgh� \ukhdh_� jZaj_r_gb_� ih� qZklhl_� fh`gh�

bkihevah\Zlv� lhevdh� ijb� dhfivxl_jghf� RIIOLQH�bkke_�

^h\Zgbb��ihkdhevdm�ijb�ijbf_g_gbb�\_c\e_lh\�Fhje_���

h[eZ^Zxsbo� h^ghc� ba� kZfuo� \ukhdbo� jZaj_rZxsbo�

kihkh[ghkl_c� kj_^b� ihimeyjguo� \_c\e_lh\� \� f_^bdh�

[bheh]bq_k�dbo� bkke_^h\Zgbyo�� g_\hafh`gh� ijh\h^blv�

hi_jZlb\guc�\_c\e_l�ZgZeba�kb]gZeh\�WW=�k�aZ^_j`dhc�

f_g__� ����k��� qlh�� gZijbf_j�� y\ey_lky� ijh[e_fhc� ijb�

bkihevah\Zgbb� lZdbo� \_c\e_lh\� \� l_ogheh]byo� g_cjh�

dhfivxl_jgh]h�bgl_jn_ckZ�beb�[bheh]bq_kdhc�h[jZlghc�

k\yab��

Ke_^m_l�hlf_lblv��qlh�g_aZ\bkbfh�hl�khklhygby�bk�

iulm_fh]h��PEF�bf_xl�ij_bfms_kl\_ggh�bg^b\b^mZev�

gh�h^ghgZijZ\e_gguc�^j_cn�\�qZklhlghf�ijhkljZgkl\_�

eb[h�\�klhjhgm�mf_gvr_gby��eb[h�\�klhjhgm�m\_ebq_gby�

qZklhl��Bgufb�keh\Zfb��qZklhlZ�ehdZevguo�fZdkbfmfh\��

nhjfbjmxsbo� p_ihqdb�� beb� ihke_^h\Zl_evgh� ^jm]� aZ�

^jm]hf� g_ij_ju\gh� gZjZklZeZ�� beb� lZdbf� `_� h[jZahf�

mf_gvrZeZkv�� >hey�PEF�� ^ey� dhlhjuo� baf_gy_lky� gZ�

ijZ\e_gb_�^j_cnZ� �dh]^Z�kgZqZeZ�ijhbkoh^bl�m\_ebq_�

gb_�qZklhlu��Z�aZl_f�_z�kiZ^�beb�`_�gZh[hjhl���g_�ij_�

\urZ_l� ������^ey� \k_o� bkiulm_fuo�� bo� khklhygbc� beb�

dZgZeh\� j_]bkljZpbb� WW=�� >Z`_� \� khklhygbb� ihdhy� \�

dZ`^hf� ba� ©deZkkbq_kdboª� ^bZiZahgh\� WW=� �/�jblf���

������=p�� ��jblf�� ����=p�� .�jblf�� �����=p�� ��jblf���
������=p����dhe_[Zgby��!����=p��ijbkmlkl\mxl�PEF��^j_c�
nmxsb_� dZd� \� klhjhgm� m\_ebq_gby� qZklhl�� lZd� b� bo�

mf_gvr_gby��jbk�����?kl_kl\_ggh��qlh�PEF�g_�jZa^_ey�

xlky� ih� qZklhlZf� \� khhl\_lkl\bb� k� ©deZkkbq_kdbfbª�

^bZiZahgZfb� WW=�� gZqZ\rbkv� \� h^ghf� ba� ^bZiZahgh\��

PEF�fh`_l�ij_j\Zlvky�\�^jm]hf�^bZiZahg_��<�jy^_�kem�

qZ_\�p_ihqdZ�ihke_�i_j_oh^Z�\�khk_^gbc�^bZiZahg�fh�

`_l�\�^Zevg_cr_f�\_jgmlvky�\�bkoh^guc���

:gZeba�^bgZfbdb�PEF� ihdZaZe�� qlh� \� kemqZ_� j_r_�

gby� bkiulm_fuf� eh]bq_kdbo� beb� h[jZaguo� aZ^Zq�� ijb�

jZ[hl_�k�kbkl_fZfb�[bheh]bq_kdhc�h[jZlghc�k\yab�beb�k�

g_cjh�dhfivxl_jgufb�bgl_jn_ckZfb��baf_g_gby�PEF�\�

qZklhlghf� ^bZiZahg_� ghkyl� klZ[bevguc� oZjZdl_j�� qlh�

hljZ`Z_lky� \�f_gvr_f� baf_g_gbb� qZklhlghc�ehdZebaZ�

pbb�fZdkbfmfh\� kd_ceh]jZff�� LZdbf� h[jZahf�� baf_g_�

gb_� fha]h\hc� Zdlb\ghklb� ijb� jZaebqguo�nmgdpbhgZev�

guo� khklhygbyo� bkiulm_fh]h� ijb\h^bl� d� baf_g_gbx�

�m\_ebq_gbx�beb�mf_gvr_gbx��qZklhlguo�oZjZdl_jbklbd�

mqZkldh\� PEF�� Fh`gh� k^_eZlv� \u\h^�� qlh� hkgh\gZy�

qZklv�^bgZfbdb�ih\_^_gby�PEF� bf__l� bg^b\b^mZevgh�

ki_pbnbq_kdbc� oZjZdl_j�� lh� _klv� hgZ� hij_^_ey_lky� g_�

klhevdh� lbihf� aZ^Zq�� j_rZ_fuo� bkiulm_fuf�� kdhevdh�

bkoh^ghc�^bgZfbdhc�PEF�\�kihdhcghf�_]h�khklhygbb���

AZdexq_gb_�

<�gZklhys_c�jZ[hl_�ij_^eh`_g�f_lh^�bkke_^h\Zgby�

^bgZfbdb� ih\_^_gby�PEF� gZ� kd_ceh]jZffZo�� ihemq_g�

guo�ijb�g_ij_ju\ghf�\_c\e_l�ij_h[jZah\Zgbb�kb]gZeZ�

WW=��Hlf_q_gh��qlh�kljmdlmjZ�PEF�h[eZ^Z_l�^hklZlhq�

ghc�mklhcqb\hklvx�\�qZklhlghf�ijhkljZgkl\_�b�\hkijh�

ba\h^bfhklvx�^bgZfbdb�^j_cnZ�^ey�ex[h]h� khklhygby�

dhgdj_lgh]h� ihevah\Zl_ey�� Ijh^_fhgkljbjh\Zgh� baf_�

g_gb_�qbkeZ�PEF�b�bo�^ebl_evghklb�ijb�baf_g_gbb�qZk�

lhl�WW=��^ey� dhlhjuo�nhjfbjm_lky�p_ihqdZ��Wlh�^hdZ�

au\Z_l�� qlh� ^ebgZ�PEF� aZ\bkbl� hl� agZq_gbc� qZklhl�� \�

^bZiZahg_� dhlhjuo�hgZ�gZoh^blky��IhdZaZgu�hkh[_ggh�

klb�^bgZfbdb�ih\_^_gby�PEF�^ey�jZaebqguo�khklhygbc�

bkiulm_fuo���



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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Ebl_jZlmjZ�

���:klZnv_\Z�G�F��<_c\e_l�ZgZeba��hkgh\u�l_hjbb�b�

ijbf_ju�ijbf_g_gby����Mki_ob�nbabq_kdbo�gZmd��±�������

±�L�������������±�K��������������

���6FDUJOH� -�'�� :DYHOHW� DQG� 2WKHU� 0XOWL�UHVROXWLRQ�

0HWKRGV�IRU�7LPH�6HULHV�$QDO\VLV����6WDWLVWLFDO�&KDOOHQJHV�LQ�

0RGHUQ�$VWURQRP\� ,,� ��(G��*�-�%DEX�DQG�(�'�)HLJHOVRQ��±

1�<���6SULQJHU�9HUODJ�������±�3�����������

���Dmj]Zebg�K�>���Lmjh\kdbc�Y�:���FZdkbfh\�:�<���GZ�

k_j� G�� <_c\e_l�ZgZeba� wgp_nZeh]jZff� ��� BgnhjfZpb�

hggu_� l_ogheh]bb�\�ijh_dlbjh\Zgbb�b�ijhba\h^kl\_�� ±�

�����±�����±�K����������

���Khjhdh� K�B��� Ljm[Zq_\� <�<�� G_cjhnbabheh]bq_�

kdb_�b�ikbohnbabheh]bq_kdb_�hkgh\u�Z^Zilb\gh]h�[bh�

mijZ\e_gby��±�KI[���Ihebl_ogbdZ�k_j\bk��������±�����k���

���Hkgh\u� ikbohnbabheh]bb�� Mq_[gbd� �� Hl\�� j_^��

X�B��:e_dkZg^jh\��±�F���BGNJ:�F��������±�����k���

7+(�(/(&752(1&(3+$/2*5$06�

$1$/<6,6�21�/2&$/6�0$;,0806�

6&$/(*5$006�&+$,16�

,19(67,*$7,21�%$6(�

7XURYVN\�<D�$���.XUJDOLQ�6�'����

6HPHQRY�$�*��

,W� LV� VKRZQ� WKDW� D� QHZ� W\SH� RI� LQIRUPDWLYH� REVHUYDEOHV�

FDQ�EH�H[WUDFWHG� IURP�HOHFWURHQFHSKDORJUDPV�RQ�WKH�EDVLV�

RI� WKH� DQDO\VLV� RI� VWUXFWXUH� RI� VHTXHQFHV� RI� ORFDO�PD[LPD�

IRXQG� LQ� UHDO� WLPH� ZDYHOHW� WUDQVIRUPDWLRQ� RQ� VFDORJUDPV��

7KH�HIILFLHQF\�RI�WKLV�PHWKRG�DV�D�WRRO� IRU�WKH�VWXG\�RI� WKH�

DFWLYLW\�RI�EUDLQ�LV�GHPRQVWUDWHG��

�

BGNHJF:PBY�

���y�F_`^mgZjh^gZy�gZmqgh�l_ogbq_kdZy�dhgn_j_gpby�

©PBNJH<:Y�H;J:;HLD:�KB=G:EH<�B�?,�IJBF?G?GB?�'63$¶����ª�

Hl\_qZy�p_eyf�b�aZ^ZqZf�dhgkheb^Zpbb�b�ih^^_j`db�hl_q_kl\_gguo�mq_guo�b�ki_pbZebklh\��jZ[hlZxsbo�\�h[eZklb�i_j_^h�
\uo�bgnhjfZpbhgguo�l_ogheh]bc�j_Zevgh]h� \j_f_gb��jZkrbj_gby�f_`^mgZjh^guo�gZmqguo� k\ya_c�b� kh^_ckl\by� \g_^j_gbx�
\ukhdbo�gZmdh_fdbo�l_ogheh]bc�;;,�\_dZ��Jhkkbckdh_�gZmqgh�l_ogbq_kdh_�h[s_kl\h�jZ^bhl_ogbdb��we_dljhgbdb�b�k\yab�bf_�
gb�:�K��Ihih\Z�kh\f_klgh�k�dhfiZgb_c� ©$87(;�/WGª�ijb�ih^^_j`d_�JNNB�b�ijb�mqZklbb�N_^_jZevgh]h�Z]_glkl\Z�ih�ijh�
fure_gghklb�JN��Fbgbkl_jkl\Z�h[jZah\Zgby�b�gZmdb�JN��Jhkkbckdhc�k_dpbb�,(((�6LJQDO�3URFHVVLQJ�6RFLHW\��BgklblmlZ�jZ^bh�
l_ogbdb�b�we_dljhgbdb�J:G��BgklblmlZ�ijh[e_f�mijZ\e_gby�J:G��A:H�©FGBLBª��F=LM�bf��G�W��;ZmfZgZ��FLMKB��F:B��
FWB��J=JLM�b�^jm]bo�\_^msbo�jhkkbckdbo�\mah\�b�hj]ZgbaZpbc��ijh\_eb����±����fZjlZ������]��\�BIM�J:G����x�F_`^mgZjh^�
gmx�gZmqgh�l_ogbq_kdmx�dhgn_j_gpbx��©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�_z�ijbf_g_gb_��'63$¶����ª��<�jZ[hl_�dhgn_j_gpbb�

ijbgyeb�mqZklb_�k\ur_�����q_eh\_d�ba����]hjh^h\�Jhkkbb�b�kljZg�KG=��Z�lZd`_�ij_^klZ\bl_eb�jy^Z�kljZg�^Zevg_]h�aZjm[_`vy��
JZ[hlZ� dhgn_j_gpbb� ijhoh^beZ� ih� \hkvfb� k_dpbyf���

©L_hjby� kb]gZeh\� b� kbkl_fª� ���� ^hdeZ^h\�� jmdh\h^bl_eb� ±�
^�l�g���ijhn_kkhj�X�K��RbgZdh\��^�l�g���ijhn_kkhj�F�K��G_fb�
jh\kdbc��� ©L_hjby� b� f_lh^u� pbnjh\hc� h[jZ[hldb� kb]gZeh\ª��
����^hdeZ^h\��jmdh\h^bl_eb�±�^�l�g���ijhn_kkhj�X�:��;jxoZgh\��
^�l�g���<�B��>`b]Zg���©H[jZ[hldZ�kb]gZeh\�\�kbkl_fZo�l_e_dhf�
fmgbdZpbcª� ���� ^hdeZ^h\�� jmdh\h^bl_eb� ±� ^�l�g��� ijhn_kkhj�

X�G��Ijhohjh\��d�l�g���ijhn_kkhj�KZggbdh\�<�=���� ©H[jZ[hldZ�
kb]gZeh\�\�jZ^bhl_ogbq_kdbo�kbkl_fZoª� ����^hdeZ^h\��jmdh\h�
^bl_eb� ±� ^�l�g��� ijhn_kkhj� <�=�� ;Zjl_g_\�� d�l�g��� ijhn_kkhj��
<�K�� Ki_jZgkdbc��� ©H[jZ[hldZ� b� i_j_^ZqZ� bah[jZ`_gbcª��
����^hdeZ^h\��jmdh\h^bl_eb�±�^�l�g���ijhn_kkhj�<�I��>\hjdh\bq��
^�l�g���ijhn_kkhj�:�<��>\hjdh\bq��� ©H[jZ[hldZ�baf_jbl_evghc�
bgnhjfZpbbª� ���� ^hdeZ^h\�� jmdh\h^bl_ev� ±� d�l�g��� ijhn_kkhj�
X�<��KdZqdh���©Ijh_dlbjh\Zgb_�b�l_ogbq_kdZy�j_ZebaZpby�kbk�

l_f�PHKª� ����^hdeZ^h\��jmdh\h^bl_eb� ±�^�l�g���ijhn_kkhj�<�<��<blya_\��d�l�g���^hp_gl�<�;��Kl_r_gdh��� ©Pbnjh\Zy�h[jZ[hldZ�

fgh]hf_jguo�kb]gZeh\ª�����^hdeZ^h\��jmdh\h^bl_ev�±�^�l�g���ijhn_kkhj�F�D��Qh[Zgm���GZ�dhgn_j_gpbb�[ueh�aZkemrZgh�hdheh�
����^hdeZ^h\��ih�fZl_jbZeZf�dhlhjuo�ba^Zgu�©Ljm^u�Dhgn_j_gpbbª�\���lhfZo��h[sbf�h[t_fhf�����kljZgbp��
GZ�ie_gZjghf�aZk_^Zgbb��\�^_gv�hldjulby�dhgn_j_gpbb��[ueb�aZkemrZgu���^hdeZ^h\��\�dhlhjuo�gZreb�hljZ`_gb_�\hijhku�

jZa\blby�l_hjbb�b�f_lh^h\�ijhkljZgkl\_ggh�\j_f_gghc�h[jZ[hldb�kb]gZeh\��bg^mkljbZevgh]h�\g_^j_gby�kbkl_fu�[_ahiZkgh]h�
mijZ\e_gby�gZ�[Za_�PHK�\�gh\uo�ih_a^Zo�fhkdh\kdh]h�f_ljhihebl_gZ��dhgp_ilmZevgh]h�jZa\blby�khlh\hc�k\yab��l_hjbb�b�ijb�
f_g_gby�fgh]hkdhjhklghc�h[jZ[hldb�kb]gZeh\��g_cjhk_l_\uo�l_ogheh]bc��khklhygby�b�i_jki_dlb\�\g_^j_gby�pbnjh\h]h�l_e_�
\babhggh]h�\_sZgby��
<h� \lhjhc� ^_gv� jZ[hlu�Dhgn_j_gpbb� khklhyebkv� k_fbgZju�� ©'LJLWDO� 6LJQDO� 3URFHVVRUVª� nbjfu� ©$QDORJ� 'HYLFHV�� ,QF�ª� b��

©J_ZebaZpby�wnn_dlb\guo�Ze]hjblfh\�ijb�ihfhsb�6\VWHP�&�b�ljZgkeypbb�\�57/�±�yaud�gZ�IEBKª�dhfiZgbb�©FZdjh�=jmiiª��
Ohl_ehkv�[u�hkh[h�hlf_lblv�Zdlb\gh_�mqZklb_�\�gZr_c�Dhgn_j_gpbb�fheh^uo�mq_guo��DZd�b�\�ij_^u^msb_�]h^u��ih��ij_^�

klZ\e_gguf�j_amevlZlZf�bkke_^h\Zgbc��[ue�ijh\_^_g�dhgdmjk�kj_^b�fheh^uo�mq_guo��ZkibjZglh\�b�ki_pbZebklh\�gZ�emqrbc�
^hdeZ^��<jmq_gb_�^biehfh\�eZmj_ZlZf�dhgdmjkZ�khklhyehkv�\�^_gv�aZdjulby�Dhgn_j_gpbb�����fZjlZ�\��������\�FZehf�dhgn_�
j_gp�aZe_��
BgnhjfZpbhggh�ba^Zl_evkdmx� ih^^_j`dm� jZ[hlu�Dhgn_j_gpbb� h[_ki_qb\Zxl� gZmqgh�l_ogbq_kdb_�`mjgZeu�� ©Pbnjh\Zy�

h[jZ[hldZ�kb]gZeh\ª��©JZ^bhl_ogbdZª��©We_dljhk\yavª�b�^jm]b_�ba^Zl_evkl\Z��ijbgbfZxsb_�g_ihkj_^kl\_gghc�mqZklb_�\�jZ[h�
l_�Dhgn_j_gpbb��<�qZklghklb��j_^ZdpbhggZy�dhee_]by�`mjgZeZ�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª�ieZgbjm_l�ih�fZl_jbZeZf�jZ�

[hlu�\k_o���k_dpbc�Dhgn_j_gpbb�ih^]hlh\blv�l_fZlbq_kdbc�\uimkd�\h�\lhjhf�ghf_j_������]h^Z��Z�`mjgZe� ©We_dljhk\yavª� ��
l_fZlbq_kdmx�ih^[hjdm�klZl_c��©PHK�\�kbkl_fZo�l_e_dhffmgbdZpbcª��\�h^ghf�ba�ghf_jh\�l_dms_]h�]h^Z���
Ke_^mxsZy�� ���y�F_`^mgZjh^gZy� dhgn_j_gpby� b� \uklZ\dZ� '63$¶����ª�� ieZgbjm_lky� hjb_glbjh\hqgh� \� fZjl_� ����� ]����

\�]��Fhkd\_��BIM�J:G��AZ�bgnhjfZpb_c�ke_^bl_�gZ�kZcl_�ZZZ�UQWRUHV�UX�
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Ij_^klZ\e_g�f_lh^�hij_^_e_gby�p_ihq_d�ehdZevguo�fZdkbfm�

fh\��PEF��dhwnnbpb_glh\�g_ij_ju\gh]h�\_c\e_l�ij_h[jZah\Zgby�

^ey�jZaguo�lbih\�kb]gZeh\�b�ZgZebaZ�bo�oZjZdl_jbklbd�k�bkihev�

ah\Zgb_f� \� dZq_kl\_� [Zabkghc�nmgdpbb� \_c\e_lZ�Fhje_�� Ijh^_�

fhgkljbjh\Zgu� jZaebqgu_� kihkh[u� \uy\e_gby� PEF� b� ih^oh^u� d�

bkke_^h\Zgbx�bo�k\hckl\��hlf_q_gu� �ij_bfms_kl\Z�b�g_^hklZl�

db��Ijh\_^_gZ�lbiheh]baZpby� ^bgZfbdb� wg_j]_lbq_kdbo� agZq_gbc�

fZdkbfmfh\�ehdZevguo�ki_dljh\��nhjfbjmxsbo�PEF��b�ij_^klZ\�

e_gu�_z�j_amevlZlu��Ij_^eh`_gu�Ze]hjblfu�mkj_^g_gby�PEF�ih�

wg_j]bb��Ij_^klZ\e_gh�ljb� kihkh[Z� ih^h[guo� mkj_^g_gbc�� <uy\�

e_gh�iylv�lbih\�^bgZfbdb�ih\_^_gby�wg_j]_lbq_kdbo�fZdkbfmfh\�

PEF� dZd� ^ey� fh^_evguo� kb]gZeh\��lZd� b� ^ey� j_Zevguo� we_dljh�
wgp_nZeh]jZff��

M>D�������

>BG:FBD:�WG?J=?LBQ?KDBO�IHD:A:L?E?C�P?IHQ?D�EHD:EVGUO�
F:DKBFMFH<�<?C<E?L�DHWNNBPB?GLH<�;BHF?>BPBGKDBO�KB=G:EH<��

Lmjh\kdbc�Y�:���dZg^b^Zl�f_^bpbgkdbo�gZmd��^hp_gl�dZn_^ju�pbnjh\uo�l_ogheh]bc��jmdh\h^bl_ev�
eZ[hjZlhjbb�bgnhjfZpbhgguo�l_ogheh]bc�\�f_^bpbg_�nZdmevl_lZ�dhfivxl_jguo�gZmd�<hjhg_`kdh]h�

]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��H�PDLO��\DURVODYBWXURYVN#PDLO�UX���

Dmj]Zebg�K�>���^hdlhj�nbabdh�fZl_fZlbq_kdbo�gZmd��aZ\_^mxsbc�dZn_^jhc�pbnjh\uo�l_ogheh]bc�nZdmevl_lZ�
dhfivxl_jguo�gZmd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��H�PDLO��NXUJDOLQ#EN�UX��

K_fzgh\�:�=���klm^_gl�nZdmevl_lZ�dhfivxl_jguo�gZmd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ���
H�PDLO��VPDOOFVI#JPDLO�FRP�

�

Dexq_\u_�keh\Z��\_c\e_l�ZgZeba��we_dljh�
wgp_nZeh]jZffZ�� ehdZevguc� ki_dlj�� p_ihqdZ�

ehdZevguo�fZdkbfmfh\��

<\_^_gb_�

Ihbkd� gh\uo�� ihl_gpbZevgh� debgbq_kdb� b�

nbabheh]bq_kdb� agZqbfuo� n_ghf_gh\� \�

kb]gZeZo�� aZj_]bkljbjh\Zgguo� k� jZaguo�

hj]Zgh\� b� kbkl_f� hj]ZgbafZ� q_eh\_dZ� beb�

`b\hlguo�� ij_^klZ\ey_l� kh[hc�fgh]hieZgh\mx�

aZ^Zqm�� j_r_gb_� dhlhjhc� k\yaZgh� k�

g_h[oh^bfhklvx� gZmqgh� h[hkgh\Zgghc�

bgl_jij_lZpbb� \uy\e_gguo� aZ\bkbfhkl_c��

LjZ^bpbhggh�ijb�ZgZeba_�[bhf_^bpbgkdbo�kb]�

gZeh\�� lZdbo� dZd� we_dljhwgp_nZeh]jZffu� �WW=��� we_d�

ljhdZj^bh]jZffu��\ZjbZ[_evghklv�k_j^_qgh]h�jblfZ�b�

l�^���bkihevah\Zgb_�ij_h[jZah\Zgby�Nmjv_�h[_ki_qb\Z�

_l� ihke_^mxsbc� jZkq_l� ki_dljZevghc� iehlghklb�fhs�

ghklb��Bgufb�keh\Zfb��ihemq_ggu_�\�oh^_�ki_dljZevgh�

]h� ZgZebaZ� j_amevlZlu� \� jZfdZo� ©deZkkbq_kdh]hª� ih^�

oh^Z� bgl_jij_lbjmxlky� k� lhqdb� aj_gby� Zfieblm^gh]h�

�beb�wg_j]_lbq_kdh]h��\deZ^Z�dhfihg_gl�k�jZagufb�qZk�

lhlZfb�\�h[smx�dZjlbgm�kb]gZeZ��DZd�ijZ\beh��koh`bc�

ih^oh^�bkihevam_lky�b�ijb�hp_gd_�j_amevlZlh\�bkihev�

ah\Zgby� g_ij_ju\gh]h� \_c\e_l±ij_h[jZah\Zgby�� dh]^Z�

ljzof_jgZy� ih\_joghklv� d\Z^jZlh\� dhwnnbpb_glh\�

wlh]h� ij_h[jZah\Zgby�:
�
�D�E��� ihemq_ggZy� ijb� h[jZ�

[hld_�gZlb\gh]h�kb]gZeZ��kh^_j`bl�ibdb��iha\heyxsb_�

hij_^_eblv� ehdZevgu_� wg_j]_lbq_kdb_� oZjZdl_jbklbdb�

kb]gZeZ��H^gZdh�ba\_klgh��qlh�[hevrZy�qZklv�h^ghf_j�

guo�[bhf_^bpbgkdbo�kb]gZeh\��j_]bkljbjm_fuo�k�q_eh�

\_dZ� b�`b\hlguo��ij_^klZ\ey_l� kh[hc� j_amevlZl� keh`�

gh]h� \aZbfh^_ckl\by� [hevrh]h� qbkeZ� dhfihg_gl� �gZ�

ijbf_j�� hkpbeeylhjh\��� nmgdpbhgbjmxsbo� k� jZaghc�

qZklhlhc��Zfieblm^hc�b�nZahc� >�@��Ijb�wlhf�\Z`gh�ba�

\e_dZlv�ba�bamqZ_fh]h�kb]gZeZ�fZdkbfZevgh�\hafh`guc�

h[tzf�ihe_aghc�bgnhjfZpbb��g_h[oh^bfhc�^ey�gZb[h�

e__� ihegh]h� b� dhjj_dlgh]h� hibkZgby� khklhygby� bkke_�

^m_fhc�kbkl_fu�hj]Zgh\��

LZdbf� h[jZahf�� ZdlmZevguf� ij_^klZ\ey_lky� jZajZ�

[hldZ� gh\uo� f_lh^h\� bkke_^h\Zgby� [bhf_^bpbgkdbo�

kb]gZeh\�� \dexqZy�WW=�� k�p_evx� \uy\e_gby�\�gbo�nb�

abheh]bq_kdb�b�f_^bpbgkdb�agZqbfuo�n_ghf_gh\��ij_^�

klZ\eyxsbo� bgl_j_k� dZd� ^ey�nmg^Zf_glZevghc�� lZd� b�

^ey�debgbq_kdhc�f_^bpbgu��

Wg_j]_lbq_kdb_�iZjZf_lju�p_ihq_d��
ehdZevguo�fZdkbfmfh\�\_c\e_l�ki_dljh\��

>ey� hij_^_e_gby� \j_f_gghc� ^bgZfbdb� ih\_^_gby�

ehdZevguo�fZdkbfmfh\�fZljbpu�:
�
�D�E��bkihevam_f�gZ�

i_j\hf� wlZi_� bkke_^h\Zgbc� fh^_evgu_� kb]gZeu� ^\mo�

\b^h\���

<h�i_j\uo��jZkkfhljbf�klZpbhgZjguc�kb]gZe�^ebghc�

�����hlkqzlh\���

� � VLQ�� �� � VLQ�� �� �\ o o oS S � �� ����

]^_�m�±�Zfieblm^Z�fh^_evgh]h�kb]gZeZ��Z�o�±�ghf_j�hl�
kq_lZ���

Ih^\_j]g_f�wlhl�kb]gZe��dZd�\�ihke_^kl\bb�b�kb]gZeu�

WW=��g_ij_ju\ghfm�\_c\e_l�ij_h[jZah\Zgbx�k�bkihev�

ah\Zgb_f�\_c\e_lZ�Fhje_��ihkljhb\�\�^Zevg_cr_f�gZ�

[hj�kd_ceh]jZff�� dZd�\� >�@��Hq_\b^gh��qlh�\�kemqZ_�bk�

ihevah\Zgby�\_c\e_lZ��h[eZ^Zxs_]h�g_h[oh^bfhc�jZa�

j_rZxs_c�kihkh[ghklvx��fu�^he`gu�ihemqblv�^\Z�ibdZ�

\�ehdZevghf�\_c\e_l�ki_dlj_��Ke_^h\Zl_evgh��\�ihkljh�

_gghf� gZ[hj_� \_c\e_l�ki_dljh\� \g_� djZ_\uo� wnn_dlh\�

^he`gu�hdZaZlvky�^\_�ebgbb��iZjZee_evgu_�hkb�\j_f_�

gb��>_ckl\bl_evgh��mqblu\Zy�©m]he�\ebygbyª�>�@�\_c\e_�

lZ��g_ljm^gh�hij_^_eblv��qlh�ehdZevgu_�\_c\e_l�ki_dl�

ju� \� bkke_^m_fhf�^bZiZahg_� qZklhl�fh`gh�[m^_l� jZk�

kqblZlv�lhevdh�\�l_o�\j_f_gguo�h[eZklyo��]^_�ZgZebab�

jmxsbc� \_c\e_l� iheghklvx� ehdZebah\Zg� gZ� bkke_^m_�

fhf� hlj_ad_� kb]gZeZ�� g_� \uoh^y� aZ� _]h� ij_^_eu�� Ijb�

wlhf�^ebl_evghklv�'�ZgZebabjmxs_]h�\_c\e_lZ�ijbf_�
gbl_evgh� d� fh^_evghfm� kb]gZem� khklZ\ey_l� F� mq_lhf�
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h[gme_gby�fZeuo�agZq_gbc�\_ebqbgm�'�§�����D� >�@�� ]^_��
D�±�fZkrlZ[�\_c\e_l�ij_h[jZah\Zgby���

<h�\lhjuo�� jZkkfhljbf� ^jm]hc�� [he__� keh`guc�fh�

^_evguc�kb]gZe���baf_gyxsbc�k\hx�qZklhlm��k�l_q_gb_f�

\j_f_gb��
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IjhZgZebabjm_f� � ihemq_ggmx� dZjlbgm� fZdkbfmfh\�

\_c\e_l�ki_dljh\� ^ey�fh^_evgh]h� kb]gZeZ� ���� �jbk�� ����

H[jZlbf� \gbfZgb_��qlh�g_kfhljy�gZ� ©f]gh\_ggh_ª� ba�

f_g_gb_�qZklhl�\�wlhf�kb]gZe_��l_f�g_�f_g__��bf_xlky�

©baehfuª�\�h[eZklb�i_j_oh^Z�hl�h^ghc�qZklhlu�kb]gZeZ�

d�^jm]hc� >�@��Ihgylgh��qlh�\_c\e_l�hij_^_ezgghc�qZklh�

lu�ehdZebah\Zg�\�g_dhlhjhc�\j_f_gghc�h[eZklb��b��l_f�

kZfuf��jZkkqblZgguc�dhwnnbpb_gl�\_c\e_l�ij_h[jZah�

\Zgby�hljZ`Z_l�gZebqb_�\�g_c�\k_o�hagZq_gguo�qZklhl��

Ihkdhevdm�fh^_evguc�kb]gZe�����y\ey_lky�\�gZr_f�kem�

qZ_� \kz�`_�^bkdj_lguf��fh`gh� \ujZablv� agZq_gb_� i_�

jbh^Z� lhc� beb� bghc� dhfihg_glu� kb]gZeZ� ijb� hij_^_�

e_gghc� qZklhl_� ^bkdj_lbaZpbb� qbkehf� hlkqzlh\�� nhj�

fbjmxsbo�h^bg�i_jbh^�^Zgghc�]Zjfhgbdb�\�dhgdj_lghf�

bgl_j\Ze_�\j_f_gb� ���� >�@��DZd�\b^gh�ba�jbk�����ijb�ba�

f_g_gbb� qZklhlgh]h� khklZ\Z� fh^_evgh]h� kb]gZeZ� ����

f_gy_lky�b�^bgZfbdZ�PEF��ijb�wlhf�ke_^m_l�mqblu\Zlv��

qlh�kf_gZ�qZklhl�\�kb]gZe_�ijhbkoh^bl�f]gh\_ggh��ijb�

\h^y�d�ihy\e_gbx�\�gzf�^hihegbl_evguo�\ukhdhqZklhl�

guo� b� gbadhqZklhlguo� dhfihg_glh\�� I_jbh^� �� p_g�
ljZevghc�qZklhlu�\_c\e_lZ�Fhje_�\ujZ`Z_lky�dZd�>�@��

�
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]^_�&��±�iZjZf_lj�\_c\e_lZ��

�

Jbk�����KljmdlmjZ�fZdkbfmfh\�ehdZevguo�\_c\e_l�ki_dljh\�

fh^_evgh]h�kb]gZeZ��k]_g_jbjh\Zggh]h�ih�nhjfme_�������

Ih�hkb�Z[kpbkk�±�\j_fy��qbkeh�hlkq_lh\���ih�hkb�hj^bgZl�±�

fZkrlZ[�D�\_c\e_l�ij_h[jZah\Zgby���

DjZ_\u_�wnn_dlu�g_�m^Ze_gu��

JZkkfhljbf� l_i_jv� ^bgZfbdm� ehdZevguo� fZdkbfm�

fh\�\h�\j_f_gguo�h[eZklyo��khhl\_lkl\mxsbo�j_adhfm�

baf_g_gbx� qZklhlghc� dZjlbgu� kb]gZeZ� ����� Ijb� wlhf�

[m^_f� mqblu\Zlv�� qlh� qbkeh� hlkqzlh\�� nhjfbjmxsbo�

\_c\e_l��m\_ebqb\Z_lky�k�jhklhf�fZkrlZ[Z�D�\_c\e_l�

ij_h[jZah\Zgby�� LZd�� gZijbf_j�� ^ey� fZkrlZ[Z� Z� ����
qbkeh�hlkq_lh\��nhjfbjmxsbo�\_c\e_l�Fhje_��^he`gh�

khklZ\blv� \_ebqbgm� §��������� Ke_^h\Zl_evgh�� lhevdh�

ihke_� §�������� hlkqzlh\� hl� gZqZeZ� baf_g_gby� qZklhl�

ghc� dZjlbgu� ^ey� fh^_evgh]h� kb]gZeZ� ���� fh`gh� ihem�

qblv�dhwnnbpb_gl�\_c\e_l�ij_h[jZah\Zgby��khhl\_lkl�

\mxsbc�fZkrlZ[m�Z� ����^ey�^Zgghc�qZklhlu�b�_z�hdj_�
klghklb�[_a�\ebygby�gZ�g_]h�agZq_gbc�ij_^u^msbo�qZk�

lhl�� :gZeh]bqgh�� ijb� hq_j_^ghf� baf_g_gbb� qZklhlghc�

dZjlbgu�kb]gZeZ��gZijbf_j��\�fhf_gl�\j_f_gb��hlkqzlZ�

kb]gZeZ��E���\ebygb_�ihy\b\rboky�qZklhl�\�hij_^_e_g�
ghf� ^bZiZahg_� gZ� jZkq_l� \_c\e_l�dhwnnbpb_glh\� ^ey�

^Zggh]h� fZkrlZ[Z� [m^_l� ijbkmlkl\h\Zlv�� gZqbgZy� ijb�

f_jgh� k� fhf_glZ� \j_f_gb�� khhl\_lkl\mxs_fm� E��±�����
hlkqzlh\�i_j_^�bo�ihy\e_gb_f��>Zgguc�n_ghf_g�ohjh�

rh�ba\_kl_g�dZd�©m]he�\ebygbyª�>�@��LZdbf�h[jZahf��jZk�

kfZljb\Zy� j_amevlZl� bkihevah\Zgby�fh^_evgh]h� kb]gZ�

eZ� ����� fh`gh� hij_^_eblv�� qlh� ba� ���� hlqzlh\� ijb�

> @�������[� �lhevdh�§������hlkqzlh\��k�mqzlhf�hkh[_g�

ghkl_c� jZaguo� ijh]jZffguo� j_ZebaZpbc�� [m^ml� kh^_j�

`Zlv� ehdZevgu_� fZdkbfmfu�� khhl\_lkl\mxsb_� qZklhl_�

gZ�fZkrlZ[_�Z ����qlh�b�\b^gh�gZ�jbk������
LZdbf�h[jZahf��^ey�hp_gdb�qZklhlghc�^bgZfbdb�kb]�

gZeZ�\h�\j_f_gb�g_h[oh^bfh��qlh[u�dhfihg_glZ�kb]gZ�

eZ� k� ^Zgghc� qZklhlhc� kms_kl\h\ZeZ� ijb� lZdhf� qbke_�

hlkqzlh\�� dh]^Z� \_c\e_l�nmgdpby�� h[_ki_qb\ZxsZy� _z�

ZgZeba�� bf_eZ� [u� f_gvr_� hlqzlh\�� q_f� bkke_^m_fZy�

dhfihg_glZ�� Ke_^h\Zl_evgh�� dhwnnbpb_glu� \_c\e_l�

ij_h[jZah\Zgby� ^ey� ^Zgghc� qZklhlgh�\j_f_gghc� ehdZ�

ebaZpbb� [m^ml� jZkkqblZgu� [_a� mq_lZ� qZklhl�� ijbkmlkl�

\mxsbo�gZ�khk_^gbo�\j_f_gguo�hlj_adZo��>_ckl\bl_ev�

gh��\�fh^_evghf�kb]gZe_�ijb� > @�������[� �kms_kl\mxl�

^\_�qZklhlu��h^gZdh�jZkq_lguc�ibd�ehdZevgh]h�\_c\e_l�

ki_dljZ�^he`_g� gZoh^blvky� \� jZchg_�fZkrlZ[Z�Z� �����
qlh�^Zkl�ijbf_jgh�ih�����hlkqzlh\�hl�\j_f_gb�gZqZeZ�b�

hdhgqZgby�ijbkmlkl\by�dhfihg_glh\�k� �^Zgghc�qZklhlhc�

\� kb]gZe_�� g_h[oh^bfuo�^ey�ijh\_^_gby� ZgZebaZ� k� bk�

ihevah\Zgb_f�\_c\e_l�nmgdpbb�Fhje_��G_ljm^gh� aZf_�

lblv��qlh�\�wlhf�kemqZ_�g_�[m^_l�gb�h^gh]h� agZq_gby�E�

^ey� ^Zggh]h� hlj_adZ� \j_f_gb�� � \� dhlhjhf� fh`_l� [ulv�

jZkkqblZg� \_c\e_l�dhwnnbpb_gl� k� ijbf_g_gb_f� \_c\�

e_lZ�Fhje_�ijb�&�� ���gZ�aZ^Zgghc�qZklhl_�lZd��qlh[u�\�

jZkq_lZo�mqblu\Zebkv�lhevdh�lhqdb�fh^_evgh]h�kb]gZeZ�

^ey� mdZaZggh]h� \ur_� \j_f_ggh]h� ^bZiZahgZ�� kh^_j`Z�

s_]h�bkdhfmx�qZklhlm��Hlkx^Z�ke_^m_l��qlh�\�jy^_�kem�

qZ_\�lj_[m_lky�emqrZy�ih�kjZ\g_gbx�k�\_c\e_lhf�Fhj�

e_�ehdZebaZpby�ih�\j_f_gb��H^gZdh��dZd�ba\_klgh�>����@��

memqr_gb_�ehdZebaZpbb�\_c\e_lZ�ih�\j_f_gb�ijb\h^bl�

d�mom^r_gbx�_]h�ehdZebaZpbb�\�qZklhlghf�ijhkljZgkl\_��

>Zggmx� ijh[e_fm� fh`gh� hij_^_e_gguf� h[jZahf� qZk�

lbqgh�j_rblv��ih^gy\�qZklhlm�^bkdj_lbaZpbb�bkke_^m_�

fh]h�kb]gZeZ��Ih^h[guc�ih^oh^�ijb\h^bl�d�j_adhfm�jhk�

lm� h[tzfZ� \uqbke_gbc�� qlh� hkh[_ggh� \Z`gh� \� kemqZ_��

dh]^Z�g_h[oh^bfh�ijh\h^blv�bkke_^h\Zgby�\�j_Zevghf�

fZkrlZ[_�\j_f_gb�>�@���

DZd� ba\_klgh�� \_c\e_l�ZgZeba� \� jZaebqguo�fh^bnb�

dZpbyo�rbjhdh�bkihevam_lky�^ey�ZgZebaZ�WW=�b��\� lhf�

qbke_��^ey�hp_gdb�ki_dljZevguo�oZjZdl_jbklbd�kb]gZeZ�

�kf���gZijbf_j�� >�±�@���L_f�g_�f_g__��h[sZy�iZjZ^b]fZ�

ki_dljZevgh]h� ZgZebaZ� k� bkihevah\Zgb_f� \_c\e_l�

ij_h[jZah\Zgby�ab`^_lky��\h�fgh]hf��gZ�jZkq_l_�ZgZeh�

]Z�ki_dljZevghc�iehlghklb�fhsghklb�^ey�ij_h[jZah\Z�

gby�Nmjv_���

JZkkfhljbf� baf_g_gb_�ehdZevguo�fZdkbfmfh\�fZl�

jbpu�:
�
�D�E��\h�\j_f_gb�gZ�gZlb\ghc�WW=��Ihemq_ggu_�

fZdkbfmfu� jZkiheZ]Zxlky� g_� kemqZcguf� h[jZahf�� Z�
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nhjfbjmxl� p_ihqdb� ehdZevguo� fZdkbfmfh\� �PEF���

Dexq_\uf�fhf_glhf�ihkljh_gby�lZdbo�p_ihq_d�y\ey_l�

ky� nhjfmebjh\Zgb_� ijZ\be�� ih� dhlhjuf� ijhbkoh^bl�

\dexq_gb_� beb� g_� \dexq_gb_� hq_j_^gh]h� ehdZevgh]h�

fZdkbfmfZ�\�bf_xsmxky�p_ihqdm���

<�h[s_f�kemqZ_��g_h[oh^bfh��qlh[u�qbkeh�ehdZev�

guo� fZdkbfmfh\�� k� h^ghc� klhjhgu�� [ueh� ^hklZlhqgh�

[hevrbf��hljZ`Zy�kljmdlmjm�p_ihqdb��b��k�^jm]hc�klhjh�

gu��g_h[oh^bfh�ba[_`Zlv�g_hijZ\^Zggh]h�h[t_^bg_gby�

ehdZevguo� fZdkbfmfh\� \� p_ihqdb�� Djbl_jb_f� lZdh]h�

g_hijZ\^Zggh]h� h[t_^bg_gby� y\ey_lky� ijbkmlkl\b_�

©jZaju\h\ª�\�PEF��lZdbo��qlh�ijb�gZebqbb�ehdZevgh]h�

fZdkbfmfZ�\�hdj_klghklb�fZkrlZ[Z�\_c\e_l�ij_h[jZah�

\Zgby�ZPD[� gZ� kd_ceh]jZff_� �ehdZevghf�ki_dlj_�� k� dh�
hj^bgZlZfb�EPD[��l_f�g_�f_g__��hlkmlkl\mxl�ehdZevgu_�
fZdkbfmfu� \� ^bZiZahg_� �EPD[�� EPD[�/@�� ]^_��

/� ±�^ebgZ�jZaju\Z�PEF� \h� \j_f_gghc� h[eZklb�� baf_�
jy_fZy�qbkehf�ehdZevguo�ki_dljh\���

H[hagZqb\� qbkeh� \oh^ysbo� \�PEF� lhq_d� ±�ehdZev�

guo�fZdkbfmfh\� dZd� N��ihemqbf�� qlh� \� kemqZ_�� dh]^Z� \�
dZ`^hf� ehdZevghf� ki_dlj_� [m^_l� ijbkmlkl\h\Zlv� eh�

dZevguc� fZdkbfmf�� hlg_kzgguc� d� p_ihqd_�� [m^_l� \u�

ihegylvky�jZ\_gkl\h�ûE� �N��]^_�ûE� �EQ�EV��EV�±�dhhj�
^bgZlZ� i_j\h]h� ehdZevgh]h� wdklj_fmfZ� p_ihqdb�� Z��

EQ�±�ihke_^g_]h���lZd�qlh�N�ûE:��ijb�mf_gvr_gbb�^heb�
jZaju\h\�\�kljmdlmj_�PEF��LZdbf�h[jZahf��ijb�N�ûE ��
jZaju\u�\�PEF�hlkmlkl\mxl��b�p_ihqdZ�kh^_j`bl�fZd�

kbfZevgh_� qbkeh� ehdZevguo� fZdkbfmfh\�� Ke_^h\Z�

l_evgh�� \� h[s_f� kemqZ_� N�ûE���� ijb�ûE!��� >_ckl\b�
l_evgh��ijb�^ebg_�PEF�\�h^bg�ehdZevguc�ki_dlj��N� ����
ûE� ���� ihemqZ_lky� N�ûE� ���� l�_��nhjfZevgh� ^hklb]Z�
_lky� fZdkbfZevgh� \hafh`gh_� agZq_gb_� wlh]h� hlghr_�

gby�ijb�nZdlbq_kdb�g_�knhjfbjh\Zgghc�p_ihqd_���

IjZ\beh�N�ûE:��y\ey_lky�mgb\_jkZevguf��?]h�j_�
dhf_g^m_lky�ijbf_gylv�\�lhf�kemqZ_��dh]^Z�g_ba\_klgh�

jZkij_^_e_gb_�PEF�ih�^ebgZf�\� aZ\bkbfhklb�hl�fZk�

rlZ[Z�� dhlhjhfm� hgb� khhl\_lkl\mxl��<� lhf�`_� kemqZ_��

dh]^Z� �jZkij_^_e_gb_�PEF�ih�^ebg_�ijb�aZ^Zgguo�iZ�

jZf_ljZo�h[t_^bg_gby�ba\_klgh�ohly�[u�ijb[ebabl_ev�

gh�� �fh`gh� \hkihevah\Zlvky� jZajZ[hlZgguf� ^ey� wlh]h�

kemqZy�bl_jZpbhgguf�Ze]hjblfhf��ijb� dhlhjhf�fZdkb�

fmfu�\_c\e_l�ki_dljh\�ihke_�bo�\uy\e_gby�h[t_^bgy�

xlky�\�PEF�gZ�hkgh\_�ijZ\beZ�fZdkbfbaZpbb�hlghr_�

gby�ûW�N��]^_�ûW�±�jZaghklv�\j_f_gb�hdhgqZgby�b�gZqZeZ�
_^bgbqghc� PEF�� N� ±� fZdkbfZevgh� kms_kl\mxs__� gZ�
^Zgghf� fZkrlZ[_� qbkeh� \oh^ysbo� \� g_z� lhq_d���Hq_�

\b^gh��qlh�\�wlhf�kemqZ_�^ebgZ�PEF�[m^_l�klj_fblvky�d�

fZdkbfZevghc��h^gZdh��dZd�ihdZaZgh�\�>�@���ke_^m_l�\\_�

klb� h]jZgbq_gb_� gZ� \j_fy��\� l_q_gb_� dhlhjh]h�^he`_g��

kms_kl\h\Zlv� gh\uc� ihl_gpbZevguc�ehdZevguc�fZdkb�

fmf��LZdbf�h[jZahf��baf_gyy�iZjZf_lju�X�b�Y� >�@��hi�
j_^_eyxsb_� qZklhlgh�\j_f_ggmx� h[eZklv� ihbkdZ� gh�

\uo�ehdZevguo�fZdkbfmfh\�hlghkbl_evgh�hihjghc�lhq�

db��fh`gh�^h[blvky�hilbfZevgh]h�nhjfbjh\Zgby�PEF��

gh�ijb�wlhf�[m^_l�f_gylvky�b�\_ebqbgZ�N���
Kha^Zgguc�\�gZklhys_c�jZ[hl_�Ze]hjblf�ihemq_gby�

PEF� y\ey_lky� bl_jZpbhgguf�� h[_ki_qb\Zy� \hafh`�

ghklv�h[t_^bg_gby�ehdZevguo�fZdkbfmfh\�PEF� \� lhf�

kemqZ_��dh]^Z�kms_kl\mxl�jZaju\u�PEF�\h�\j_f_gghc�

h[eZklb��Hlf_lbf�lZd`_��qlh�gZ�j_amevlZl�jZ[hlu�^Zg�

gh]h� Ze]hjblfZ� [m^_l� \ebylv� qZklhlZ� ^bkdj_lbaZpbb�

bkke_^m_fh]h� kb]gZeZ� b� ihke_^mxs__� \hafh`gh_� kmf�

fbjh\Zgb_��mkj_^g_gb_�beb�^_pbfZpby�ehdZevguo�ki_d�

ljh\��Ijb� bkihevah\Zgbb�ihdZaZl_ey� N�ûE�^ey� ba[_`Z�
gby�bkdmkkl\_ggh]h�jZa^_e_gby�h^ghc�PEF�gZ�g_kdhev�

dh��\�kemqZ_�gZebqby�jZaju\h\��^hklZlhqgh�^h[b\Zlvky�

lh]h�� qlh[u� \_ebqbgZ� N�ûE� ij_\urZeZ� hij_^_e_gguc�
ihjh]��hij_^_ey_fuc�p_eyfb�b�aZ^ZqZfb�bkke_^h\Zgby��

LZdbf� h[jZahf�� ko_fZ� ihkljh_gby�PEF� lZdh\Z�� \u�

[bjZ_lky�gZqZevgZy��©hihjgZyª��lhqdZ�±�ehdZevguc�fZd�

kbfmf��g_�\oh^ysbc�gb�\�h^gm�ba�kms_kl\mxsbo�PEF�b�

g_�bf_xsbc� ©ke_\Zª�ih�hkb�\j_f_gb�khk_^_c�gZ� aZy\�

e_gghf�bgl_j\Ze_�\j_f_gb��Hij_^_ey_lky�\�gZijZ\e_�

gbb� \^hev� hkb� \j_f_gb� b� \� mdZaZgghf� ^bZiZahg_�fZk�

rlZ[h\�gZebqb_�ihl_gpbZevguo�qe_gh\�^Zgghc�PEF��<�

kemqZ_�bo�hlkmlkl\by�p_ihqdZ�h[ju\Z_lky��Ijb�gZebqbb�

h^gh]h�ih^oh^ys_]h�khk_^g_]h�fZdkbfmfZ�hg�klZgh\bl�

ky�gh\hc�hihjghc�lhqdhc�b�\dexqZ_lky�\�PEF�ijb�ihbkd_�

ke_^mxs_]h�ihl_gpbZevgh]h�fZdkbfmfZ��<�kemqZ_��_keb�

ihl_gpbZevguo� lhq_d�^ey� \dexq_gby� \�PEF� g_kdhevdh��

lh� ij_bfms_kl\h� hl^Zzlky� fZdkbfmfm�� khhl\_lkl\mx�

s_fm�lhfm�`_�fZkrlZ[m��dhlhjuc�_klv�m�hihjghc�lhqdb�

>������@��

Ijb� jZ[hl_� k� fh^_evgufb� kb]gZeZfb�� jZ\gh� dZd� b�

ijb� h[jZ[hld_� j_Zevghc�WW=� �ihemq_gghc� ijb� qZklhl_�

^bkdj_lbaZpbb�����=p���bkihevah\ZeZkv�^_ckl\bl_evgZy�

qZklv�\_c\e_lZ�Fhje_��H^gZdh�[ebadb_�j_amevlZlu�[u�

eb�ihemq_gu�b�ijb�bkihevah\Zgbb�dhfie_dkgh]h�\_c\e_�

lZ�Fhje_��Z�lZd`_�^ey�\_c\e_lh\�k_f_ckl\Z�'2*��<Z`gh�

ih^q_jdgmlv��qlh�ijb� h[jZ[hld_�[bhf_^bpbgkdbo� kb]gZ�

eh\�k�ijbf_g_gb_f�jZaebqguo�\_c\e_lh\�^ey�\uy\e_gby�

debgbdh�nbabheh]bq_kdbo� n_ghf_gh\� gZ^h� bkoh^blv�� \�

hkgh\ghf��ba�bo�jZaj_rZxs_c�kihkh[ghklb�b�\hafh`gh�

klb�ehdZebaZpbb�\h�\j_f_gb��qlh��\�dhg_qghf�blh]_��hi�

j_^_eylky�p_eyfb�b�aZ^ZqZfb�bkke_^h\Zgby��

Bamq_gb_�n_ghf_gZ� ^j_cnZ�PEF� \� qZklhlghf� ijh�

kljZgkl\_�>����@��iha\hebeh�ij_^iheh`blv��qlh��gZjy^m�k�

\uy\e_ggufb� aZdhghf_jghklyfb� ih\_^_gby� ehdZevguo�

fZdkbfmfh\�� dh]^Z� qZklhlgZy� dhhj^bgZlZ� PEF� ^hklZ�

lhqgh�kbevgh�f_gy_lky�\h�\j_f_gb��kms_kl\mxl�aZdhgh�

f_jghklb�� k\yaZggu_� k� ^j_cnhf� Zfieblm^guo� �wg_j]_�

lbq_kdbo��dhfihg_glh\�PEF��jbk������Hq_\b^gh��qlh�PEF�

jZkiheZ]Zxlky� \� ijhkljZgkl\_� �D��E�� g_� jZ\ghf_jgh�
>�����@� b�� ke_^h\Zl_evgh�� g_h[oh^bfh� hp_gb\Zlv� PEF�

jZa^_evgh�� bkoh^y� ba� bo� ]jmiibjh\db� b� ihke_^mxs_]h�

\gmljb]jmiih\h]h�mkj_^g_gby�bkke_^m_fuo�ihdZaZl_e_c�

PEF�ih�l_f�beb�bguf�ijbagZdZf���

>ey�ihemq_gby�mkj_^gzgguo�agZq_gbc�\�]jmiiZo�PEF�

\hkihevam_fky�f_lh^bdhc��ijbf_gy_fhc�^ey�\u^_e_gby�

\� bkke_^m_fhf� kb]gZe_� WW=� \ua\Zgguo� ihl_gpbZeh\�

]heh\gh]h� fha]Z�� <� wlhf� kemqZ_� ijh\_^_f� mkj_^g_gb_�

]jmii�PEF�k�p_evx�\uy\e_gby�gZb[he__�lbibqguo�agZ�

q_gbc�wg_j]_lbq_kdbo�ki_dljh\��ohly�\hafh`gh�b�mkj_^�

g_gb_�ih�qZklhlguf�ihdZaZl_eyf��Ijb�wlhf�mkj_^g_gb_�

fh`_l�ijhoh^blv�^ey�PEF��\u^_e_gguo�\�h^ghf�qZklhl�

ghf� ^bZiZahg_� �l�_�� ijb� mkeh\bb�� qlh� \k_� lhqdb� PEF�

ijbgZ^e_`Zl� bkke_^m_fhfm� ^bZiZahgm�� dhlhjuc� hij_�

^_ey_lky� bkoh^y� ba� aZ^Zq� bkke_^h\Zgby��� ihkdhevdm�

^ebl_evghklv�PEF�fh`_l� [ulv� l_kgh� k\yaZgZ� k� qZklh�

lhc�� gZ� dhlhjhc� hgZ� \u^_e_gZ�� G_mq_l� wlh]h� nZdlhjZ�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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fh`_l� ijb\_klb� d� lhfm�� qlh� mkj_^gylvky� [m^ml� PEF��

^Ze_dh�hlklhysb_�^jm]�hl�^jm]Z�\�qZklhlghf�ijhkljZg�

kl\_� b�� \hafh`gh�� h[eZ^Zxsb_� jZagufb� k\hckl\Zfb��

qlh�� _kl_kl\_ggh�� g_� emqrbf� h[jZahf� kdZ`_lky� gZ� kh�

^_j`Zl_evghc�bgl_jij_lZpbb�jZkq_lh\��

�

Jbk����>bgZfbdZ�ih\_^_gby�PEF��ihemq_gghc�ba�WW=��

�hl\_^_gb_�K���\�khklhygbb�ihdhy�q_eh\_dZ��IhdZaZgZ��

^bgZfbdZ�h^ghc�b�lhc�`_�p_ihqdb�\�qZklhlghf��e_\uc��

jbkmghd��b�wg_j]_lbq_kdhf��ijZ\uc�jbkmghd��ijhkljZgkl\Zo��

Ih�]hjbahglZevghc�hkb��hleh`_gu�hlkq_lu�bkoh^gh]h��

kb]gZeZ��beb�khhl\_lkl\mxs__�\j_fy�\�fk��

>ey�dhjj_dlgh]h�mkj_^g_gby�Zfieblm^guo�iZjZf_l�

jh\�PEF��ij_^eZ]Z_lky�ljb�ih^oh^Z��bkihevamxsbo�^ey�

kbgojhgbaZpbb�PEF�jZaebqgu_�djbl_jbb�\u[hjZ�lhq_d�

:
�
�D�E��\�ijhkljZgkl\_��D�E���Wlb�ih^oh^u�ko_fZlbq_�

kdb�ij_^klZ\e_gu�gZ�jbk�������

<�i_j\hf�ih^oh^_��jbk����:��hihjghc�lhqdhc�^ey�ijh�

\_^_gby� mkj_^g_gby� kem`bl� i_j\h_� ih� \j_f_gb� agZq_�

gb_�^ey�dZ`^hc�ba�mkj_^gy_fuo�PEF��ijb�wlhf�hklZev�

gu_� agZq_gby� :
�
�D�E�� \� h[jZ[Zlu\Z_fuo� PEF� \u�

kljZb\Zxlky� ih� dhhj^bgZl_� E� lZdbf� h[jZahf�� qlh[u�

ihjy^dh\u_�ghf_jZ�bo�hlkqzlh\�\�jZaebqguo�PEF�kh\�

iZ^Zeb� �ijb� lhf�� qlh� gmf_jZpby� b^zl� \gmljb� kZfhc�

PEF�� l�_�� fZdkbfmfm� k� dhhj^bgZlhc� EV� ijbk\Zb\Z_lky�
ghf_j����k�dhhj^bgZlhc�EV���±�ghf_j���b�l�^����b�lhevdh�
ihke_� wlh]h� hkms_kl\ey_lky� mkj_^g_gb_�� >Zgguc� ih^�

oh^��ijZdlbq_kdb��iheghklvx�ZgZeh]bq_g�ijbf_gy_fhfm��

gZfb�ih^oh^m�d�mkj_^g_gbx�PEF�ih�iZjZf_ljm�fZkrlZ�

[Z��qZklhlu��\_c\e_l�ij_h[jZah\Zgby��

<lhjhc� ih^oh^� �jbk�� �� ;�� hkgh\Zg� gZ� fbgbfbaZpbb�

jZaebqbc�PEF�ih� agZq_gbyf�:
�
�D�E��\�PEF��Ijb�wlhf�

h^gZ�PEF�k^\b]Z_lky�hlghkbl_evgh�^jm]hc�\^hev�hkb�E�
^h�l_o�ihj��ihdZ�f_`^m�gbfb�g_�mklZgh\blky�fbgbfZev�

gh_�jZaebqb_�f_`^m�wg_j]byfb�^\mo�PEF��Wlh�jZaebqb_�

[m^_f�oZjZdl_jbah\Zlv�nmgdpb_c��
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PL���UL���M ������«���QL��� ����

a^_kv�UL�±�qbkeh�lhq_d�\�l_dms_c�PEF�L�]h�lbiZ�L ���������±�
lbi�PEF��M�±�ghf_j�p_ihqdb�\�fZkkb\_�PEF�^Zggh]h�lbiZ�
L��ghf_jZ�p_ihq_d�mklZgZ\eb\Zxlky�\�khhl\_lkl\bb�k�bo�
^ebghc��f_gvrbc�ghf_j� khhl\_lkl\m_l�[hevr_c�^ebg_��

h[s__�dhebq_kl\h�p_ihq_d�lbiZ�L�jZ\gh�QL���N� �������PL�±�

ghf_j� lhqdb� \� dhgdj_lghc�PEF� lbiZ� L� k� mq_lhf� ijhim�
s_gguo�lhq_d��PL�±�dhebq_kl\h�lhq_d�\�gZb[he__�^ebg�
ghc�PEF�L�]h�lbiZ��

GZ�jbk����b���bah[jZ`_gu�j_amevlZlu�h^gh]h�ba�wlZ�

ih\�^Zgguo�bkke_^h\Zgbc��<b^gh��qlh�^\_�PEF��kbgojh�

gbabjh\Zggu_�\�gZqZe_�ih�i_j\hc�lhqd_�dZ`^hc�ba�gbo��

k^\b]Zxlky� ^jm]� hlghkbl_evgh� ^jm]Z�� Ijb� wlhf� [he__�

dhjhldZy�PEF�i_j_f_sZ_lky�hlghkbl_evgh�[he__�^ebg�

ghc��Kj_^b� ihemq_gguo� agZq_gbc�nmgdpbb�8L� ���� gZoh�

^blky� ]eh[Zevguc� fbgbfmf� ^ey� ^Zgghc� iZju� p_ihq_d�

�gZ� jbk�� �� wlh�k^\b]�gZ� �� hlkqzlh\���Ihke_� gZoh`^_gby�

fbgbfmfZ� nmgdpbb� 8L� ijhbkoh^bl� mkj_^g_gb_� PEF��

bf_xsbo� ihemq_ggh_� iheh`_gb_� \h� \j_f_gghf� ijh�

kljZgkl\_�^jm]�hlghkbl_evgh�^jm]Z��<lhjhc�ih^oh^�� lZd�

`_� dZd� b� i_j\uc�� dhgp_ilmZevgh� b^_glbq_g� ijbf_gy_�

fhfm�\�gZrbo�bkke_^h\Zgbyo�ijb�hp_gd_�^bgZfbdb�PEF�

\�qZklhlghf�ijhkljZgkl\_���

�

Jbk����Ko_fZlbq_kdh_�bah[jZ`_gb_�lj_o�ij_^eZ]Z_fuo�ih^oh^h\�d�\aZbfhjZkiheh`_gbx�PEF��

ih�hkb�E��\j_fy��ghf_j�ehdZevgh]h�ki_dljZ��ijb�\uqbke_gbb�mkj_^gzgguo�^Zgguo�ih�wg_j]bb�PEF���

Ih�]hjbahglZevghc�hkb�hleh`_gZ�\_ebqbgZ�E��hljZ`ZxsZy�\j_fy�ijhp_kkZ��ih�\_jlbdZevghc�hkb�±��

agZq_gby�:��D�E���oZjZdl_jbamxsb_�wg_j]bx�ijhp_kkZ��ijhbkoh^ys_]h�\�aZ^Zgghf�^bZiZahg_�qZklhl�WW=���

:�±�mkj_^g_gb_�ijb�kbgojhgbaZpbb�ih�i_j\hfm�agZq_gbx�PEF��

�g_kfhljy�gZ�jZagmx�^ebgm��PEF�\ujZ\gb\Zxlky�ih�bo�i_j\uf�agZq_gbyf�����
;�±�mkj_^g_gb_�ijb�kbgojhgbaZpbb�ih�fbgbfmfm�jZagbpu�\_ebqbg�:��D�E��^ey�^\mo�p_ihq_d���

PEF�f_gvr_c�^ebgu�lZdbf�h[jZahf�khhlghkblky�k�PEF�[hevr_c�^ebgu���

qlh[u�fbgbfbabjh\Zlv�nmgdpbx�8L�������

<�±�mkj_^g_gb_�ijb�kbgojhgbaZpbb�ih�\_ebqbgZf�:�
PD[�D�E���

^ey�^\mo�PEF��ijb�dhlhjhf�kbgojhgbabjmxlky�fZdkbfZevgu_�wg_j]bb�PEF�
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�

Jbk�����>bgZfbdZ�^\mo�PEF��kiehrgZy�b�imgdlbjgZy�ebgbb���

ihemq_gguo�ijb�ZgZeba_�nhgh\h]h�kb]gZeZ�WW=��

�hl\_^_gb_�2]��\�khklhygbb�ihdhy�q_eh\_dZ��

�

Jbk�����AZ\bkbfhklv�nmgdpbb�8L�����hl�\_ebqbgu�k^\b]Z�J��

ih�hlghr_gbx�^jm]�d�^jm]m�^ey�PEF���

^bgZfbdZ�dhlhjuo�ij_^klZ\e_gZ�gZ�jbk���

Lj_lbc�ih^oh^��jbk����<��hkgh\Zg�gZ�ij_^klZ\e_gbb�

h�\_ebqbgZo�:
�
�D�E��dZd�h�oZjZdl_jbamxsbo�wg_j]bx�b��

\�dhg_qghf�kqzl_��Zfieblm^m�kb]gZeZ�gZ�aZ^Zgghc�qZk�

lhl_��y\eyxs_cky�qZklhlhc�ehdZevgh]h�fZdkbfmfZ��Wlh�

iha\hey_l� ij_^eh`blv� _sz� h^gh� ijZ\beh� mkj_^g_gby��

PEF�kbgojhgbabjmxlky�lZdbf�h[jZahf��qlh[u�jZaebqby�

:
�
PD[��D�E�� b� :

�
PD[��D�E�� [ueb� fbgbfZevgufb�� ]^_�

:
�
PD[��D�E��±�fZdkbfZevgZy�wg_j]by�i_j\hc�PEF�lbiZ�L��

Z�:
�
PD[��D�E��±�fZdkbfZevgZy�wg_j]by�\lhjhc�PEF�lbiZ�

L��Hq_\b^gh�� qlh� ijb� \k_c� \g_rg_c� koh`_klb� \lhjhc� b�
lj_lbc� ih^oh^u� ijbgpbibZevgh� jZaebqZxlky�� <lhjhc�

ih^oh^� fbgbfbabjm_l� jZagbpm� f_`^m� wg_j]byfb� ^\mo�

PEF�\�l_q_gb_�\k_]h�i_jbh^Z�bo�kms_kl\h\Zgby��LZdbf�

h[jZahf��bs_lky�lZdh_�\aZbfgh_�jZkiheh`_gb_�PEF�gZ�

hkb�E��ijb�dhlhjhf�kmffZjgu_�wg_j]bb�^\mo�ijhp_kkh\�

fbgbfZevgh�jZaebqZxlky��<�lj_lv_f�ih^oh^_�jZaebqby�

fbgbfbabjmxlky� lhevdh� ^ey� lhq_d� PEF� k� fZdkbfZev�

gufb� wg_j]byfb�� ijb� wlhf� jZagbpZ� \� h[s_c� wg_j]bb�

ijhp_kkh\�fh`_l�[ulv�g_�fbgbfZevgh�\hafh`ghc��Hq_�

\b^gh�� qlh� \lhjhc� ih^oh^� bf__l� ij_bfms_kl\h� ^ey�

ijhp_kkh\�� hlghkbl_evgh�fZeh�f_gyxsboky� \h� \j_f_�

gb��D�lZdh\uf��gZijbf_j��fh`gh�hlg_klb�^bgZfbdm�WW=�

^ey� jZkkeZ[e_ggh]h� khklhygby� q_eh\_dZ� beb� ^ey� _]h�

khklhygby�k�aZdjulufb� ]eZaZfb��Lj_lbc�ih^oh^�gZb[h�

e__�wnn_dlb\_g�^ey�ZgZebaZ�yjdh�\ujZ`_gguo�g_klZ��

pbhgZjghkl_c�gZ�djb\hc�WW=��dh]^Z�bkke_^m_fuc�kb]gZe�

j_adh�f_gy_l�k\hb�k\hckl\Z��Ihfbfh�ijhklh]h�ijbf_jZ��

wibe_ikbb�� ihjh`^Zxs_c� gZ� WW=�� \� jy^_� kemqZ_\�� oZ�

jZdl_jgmx� kljmdlmjm� ©ibd�\hegZª�� fh`gh� mihfygmlv� h�

n_ghf_g_� kbgojhgbaZpbb� b� ^_kbgojhgbaZpbb� kb]gZeZ�

WW=�� ijb� dhlhjhf� qZklhlgZy� dZjlbgZ� ijhp_kkZ� j_adh�

f_gy_lky���

Ihke_�lh]h�dZd�\u[jZg�lbi�\aZbfhjZkiheh`_gby�PEF�

ih� hkb� \j_f_gb� \� bkke_^m_fhf� qZklhlghf� ^bZiZahg_�

ijhbkoh^bl�mkj_^g_gb_�\_ebqbg�:
�
�D�E�����

� �

� � �
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�
� � � � � �
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<�kemqZ_��_keb�\�h^ghc�ba�PEF�hlkmlkl\m_l� lhqdZ�k�

hij_^_ezggufb�\j_f_ggufb�dhhj^bgZlZfb��lh�\�h[s_f�

kmffbjh\Zgbb�^ey�^Zgghc�\j_f_gghc�dhhj^bgZlu�lZdZy�

PEF� g_� mqZkl\m_l�� Ke_^h\Zl_evgh�� a^_kv� mkj_^g_gb_�

hkms_kl\ey_lky� lhevdh� ih� lhqdZf�� ihemq_gguf� \� oh^_�

jZkq_lZ� PEF�� [_a� mq_lZ� ©bkdmkkl\_ggh� ihkljh_gguoª�

lhq_d�� gZijbf_j�� \� j_amevlZl_� bgl_jiheypbb� beb� Zi�

ijhdkbfZpbb�� dhlhju_� lZd`_� fh]ml� aZihegylv� mqZkldb�

PEF�[_a�ehdZevguo�fZdkbfmfh\���

J_amevlZlu�ZgZebaZ�wg_j]_lbq_kdbo�ihdZaZl_e_c�
p_ihq_d�ehdZevguo�fZdkbfmfh\�\�\_c\e_l±ki_dljZo�

DZd� b�ijb� ZgZeba_�^bgZfbdb� qZklhl�ehdZevguo�fZd�

kbfmfh\�\h�\j_f_gb��ijb�bkke_^h\Zgbb�^bgZfbdb�wg_j�

]bb� ijhp_kkZ� fh`gh� m\b^_lv�� qlh� hgZ� fh`_l� \_kvfZ�

kbevgh�jZaebqZlvky�^ey�jZaguo�ijhp_kkh\��Kmffbjh\Z�

gb_�PEF��kms_kl\_ggh�hlebqZxsboky�\j_f_gghc�^bgZ�

fbdhc� ih\_^_gby� \_ebqbg�:
�
�D�E��� fh`_l� ijb\_klb� d�

g_dhjj_dlguf�beb�g_�bgl_jij_lbjm_fuf�j_amevlZlZf��<�

k\yab�k�wlbf�fgh`_kl\h�PEF�fu�jZa^_ebeb�gZ�g_kdhev�

dh� lbih\�� \gmljb� dhlhjuo� ^bki_jkby� \_ebqbg�:
�
�D�E���

jZkkqblZggZy�f_`^m�PEF��hlghkysbfbky�d�^Zgghfm�lb�

im��[ueZ�[u�fbgbfZevghc���

GZfb� \u^_e_gh� �� lbih\� ^bgZfbdb� wg_j]bb� \gmljb�

PEF���

���KlZ[bevgh�gZjZklZxsZy�ih�wg_j]bb�PEF��Fh`gh�

ij_^iheh`blv�� qlh� hkpbeeylhj� beb� ]jmiiZ� hkpbeeylh�

jh\��ihjh`^Zxsbo�^Zgguc� lbi�PEF�� kms_kl\_ggh� m\_�

ebqb\Z_l�k�l_q_gb_f�\j_f_gb�k\hx�Zdlb\ghklv��qlh�\u�

jZ`Z_lky� m\_ebq_gb_f� \� kb]gZe_� Zfieblm^u� ^Zgghc�

qZklhlu��

���KlZ[bevgh�m[u\ZxsZy�ih�wg_j]bb�PEF��Wlhl�lbi�

ZgZeh]bq_g� i_j\hfm� lbim�� lhevdh� oZjZdl_j� ih\_^_gby�

ehdZevguo�fZdkbfmfh\�agZq_gbc�:
�
�D�E��y\ey_lky�m[u�

\Zxsbf���

���PEF��ijZdlbq_kdb�g_�baf_gyxsb_ky�ih�wg_j]bb��<�

wlhf� kemqZ_� hkpbeeylhj� �beb� ]jmiiZ� hkpbeeylhjh\�� \�

]heh\ghf�fha]_� g_� m\_ebqb\Z_l� b� g_� mf_gvrZ_l� k\h_c�

©fhsghklbª��l�_��g_�baf_gy_l�k\h_]h�\deZ^Z�\�Zfieblm^m�

kb]gZeZ���

���PEF��^_fhgkljbjmxsZy�kgZqZeZ�jhkl�wg_j]bb�kb]�

gZeZ��Z�ihlhf�_z�mf_gvr_gb_��ijb�lhf��qlh�aZ\_jrblvky�

hgZ�fh`_l�dZd�gZ�[he__�\ukhdhc��lZd�b�gZ�[he__�gbadhc�

wg_j]bb�ih�hlghr_gbx�d�gZqZevghc���

��� PEF�� ^_fhgkljbjmxsZy� mf_gvr_gb_� wg_j]bb� k�

ihke_^mxsbf�_z�jhklhf��DZd�b�^ey�ij_^u^ms_]h� lbiZ��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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���

khhlghr_gb_�wg_j]bc�gZqZeZ�b�aZ\_jr_gby�PEF�fh`_l�

[ulv�jZaebqguf���

Hl^_evguf�lbihf�y\eyxlky�PEF��khklhysb_�lhevdh�

ba�h^gh]h�agZq_gby��g_�hlg_kzggh]h�gb�d�h^ghc�ba�bf_x�

sboky�PEF����

JZkkfZljb\Zy� bgl_jij_lZpbx�^bgZfbdb�PEF� \� Zf�

ieblm^ghf� ijhkljZgkl\_� ^ey� ihemq_gguo� p_ihq_d�� g_�

h[oh^bfh�mqblu\Zlv��qlh�^Ze_dh�g_�\k_]^Z�gZebqb_�\u�

khdbo� agZq_gbc�wg_j]bb�gZ�^Zgghf�fZkrlZ[_� �qZklhl_��

k\b^_l_evkl\m_l� h� ijbkmlkl\bb� \� kb]gZe_� \deZ^Z� hl�

nmgdpbhgbjmxs_]h�gZ�^Zgghc�qZklhl_�hkpbeeylhjZ��Ih�

ZgZeh]bb� k� ijbf_g_gb_f� ij_h[jZah\Zgby� Nmjv_�� gZ�

ijbf_j�� ^ey� ZgZebaZ� kb]gZeZ� \� \b^_� Zfieblm^gh�

fh^mebjh\Zgghc�kbgmkhb^u��\hafh`gh�ihemqblv�b�bgh_�

jZkij_^_e_gb_� wg_j]_lbq_kdbo� ibdh\� ehdZevguo� ki_d�

ljh\�� qlh� fh`_l� ijb\_klb�� \� dhg_qghf� blh]_�� d� g_ijZ�

\bevghc�bgl_jij_lZpbb�ihemq_gguo�j_amevlZlh\���

AZdexq_gb_�

<� jZ[hl_� ij_^klZ\e_g�f_lh^� hij_^_e_gby� p_ihq_d�

ehdZevguo� fZdkbfmfh\� �PEF�� d\Z^jZlh\� dhwnnbpb_g�

lh\�g_ij_ju\gh]h�\_c\e_l�ij_h[jZah\Zgby�:
�
�D�E��^ey�

jZaguo� lbih\� kb]gZeh\� b� ZgZebaZ� bo� oZjZdl_jbklbd� k�

bkihevah\Zgb_f�\�dZq_kl\_�[Zabkghc�nmgdpbb�\_c\e_lZ�

Fhje_�� Ijh^_fhgkljbjh\Zgu� jZaebqgu_� kihkh[u� \u�

y\e_gby� PEF� b� ih^oh^u� d� bkke_^h\Zgbx� bo� k\hckl\��

hlf_q_gu� bo� ij_bfms_kl\Z� b� g_^hklZldb�� Ijh\_^_gZ�

lbiheh]baZpby� ^bgZfbdb� wg_j]_lbq_dbo� agZq_gbc� fZd�

kbfmfh\� ehdZevguo� ki_dljh\�� nhjfbjmxsbo� PEF�� b�

ij_^klZ\e_gu�_z�j_amevlZlu��IjhZgZebabjh\Zgh�ih\_�

^_gb_�\h�\j_f_gb�wg_j]_lbq_kdbo�fZdkbfmfh\��nhjfb�

jmxsbo� p_ihqdb� ehdZevguo� fZdkbfmfh\� \_ebqbg��

:
�
�D�E��gZ�iehkdhklb��D�E���Ih�ZgZeh]bb�k�Ze]hjblfhf�

mkj_^g_gby� ih� qZklhl_�� ^ey� ihemq_gby� oZjZdl_jguo�

PEF�ij_^eh`_g�Ze]hjblf�mkj_^g_gby�PEF�ih�wg_j]bb��

Ij_^klZ\e_gh� ljb� kihkh[Z� ih^h[guo� mkj_^g_gbc�� <u�

y\e_gh�iylv�lbih\�^bgZfbdb�ih\_^_gby�wg_j]_lbq_kdbo�

fZdkbfmfh\� PEF� dZd� ^ey� fh^_evguo� kb]gZeh\�� lZd� b�

^ey� j_Zevguo� we_dljhwgp_nZeh]jZff�� IhdZaZgh�� qlh�

gZebqb_�PEF� ©klZ[bevgh]hª� lbiZ� b� bo� qbkeh� aZ\bkbl��

hl� nhjfbjh\Zgby� ©dhjb^hjZ� agZq_gbcª� gZqZevguo� b�

dhg_qguo�lhq_d�PEF��ijb�dhlhjuo�baf_g_gb_�wg_j]_lb�

q_kdbo�fZdkbfmfh\�g_�[m^ml�kqblZlvky� agZqbfuf��JZa�

jZ[hlZggu_� Ze]hjblfu� fh]ml� [ulv� bkihevah\Zgu� ^ey�

ZgZebaZ� g_� lhevdh� WW=�� gh� b� ^jm]bo� f_^bdh�[bheh]b�

q_kdbo� kb]gZeh\�� we_dljhdZj^bh]jZff�� \ZjbZ[_evghklb�

k_j^_qgh]h� jblfZ�� kmlhqgh]h�fhgblhjbjh\Zgby�Zjl_jb�

Zevgh]h� ^Z\e_gby� b� l�^�� Wlh� iha\hebl� \� ^Zevg_cr_f�

\uy\blv�b�hibkZlv�jy^�gh\uo�nbabheh]bq_kdb�agZqbfuo�

n_ghf_gh\� ijb� bkke_^h\Zgbb� [bhf_^bpbgkdbo� kb]gZ�

eh\���

Ebl_jZlmjZ�

���=g_a^bpdbc�<�<��H[jZlgZy�aZ^ZqZ�WW=�b�debgbq_�

kdZy�we_dljhwgp_nZeh]jZnby��±�F����F?>ij_kk�bgnhjf��

������±�����k��

���Lmjh\kdbc� Y�:��� Dmj]Zebg� K�>��� FZdkbfh\� :�<���

K_fzgh\�:�=��:gZeba�we_dljhwgp_nZeh]jZff�gZ�hkgh\_�

bkke_^h\Zgby��baf_gyxs_cky���\h���\j_f_gb���kljmdlmju�

ehdZevguo� fZdkbfmfh\� fZljbpu� \_c\e_l�dhwnnbpb_g�

lh\����<_klgbd�<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkb�

l_lZ��K_j��Kbkl_fguc�ZgZeba�b�bgnhjfZpbhggu_�l_ogh�

eh]bb��±�������±�����±�K���������

���:klZnv_\Z�G�F��<_c\e_l�ZgZeba��hkgh\u�l_hjbb�b�

ijbf_ju�ijbf_g_gby����Mki_ob�nbabq_kdbo�gZmd��±�������

±�L�������������±�K������±�������

���Lmjh\kdbc�Y�:���Dmj]Zebg�K�>���FZdkbfh\�:�<��<u�

[hj� ZgZebabjmxsbo� \_c\e_lh\� ^ey� kbkl_fu� k� iZjZe�

e_evghc�h[jZ[hldhc�[bhf_^bpbgkdbo�^Zgguo� ���<_klgbd�

<hjhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��K_j��Kbk�

l_fguc�ZgZeba�b�bgnhjfZpbhggu_�l_ogheh]bb��±�������±�

����±�K���������

���Dhjhgh\kdbc�:�:���OjZfh\�:�?��G_ij_ju\guc�\_c\�

e_lguc� ZgZeba� b� _]h� ijbeh`_gby�� F��� NBAF:LEBL��

������±�����k��

9DQ�9XJW�0�.���6HGHUEHUJ�3�%���.DKDQD�0�-��&RPSDUL�

VRQ� RI� VSHFWUDO� DQDO\VLV� PHWKRGV� IRU� FKDUDFWHUL]LQJ� EUDLQ�

RVFLOODWLRQV� ��� -RXUQDO� RI�1HXURVFLHQFH�0HWKRGV�� ±� ������ ±�

9������±�3����±����

���%UXQV� $�� )RXULHU��� +LOEHUW�� DQG� ZDYHOHW�EDVHG� VLJQDO�

DQDO\VLV��DUH�WKH\�UHDOO\�GLIIHUHQW�DSSURDFKHV"����-RXUQ��1HX�

URVFL��0HWKRGV���±�������±�9������±�3�����±������

���)HQJ� =KRX�<DQ�� $QDO\VLV� RI� 5DW� (OHFWURHQFHSKDOR�

JUDP�GXULQJ�6ORZ�:DYH�6OHHS�DQG�7UDQVLWLRQ�6OHHS�8VLQJ�

:DYHOHW�7UDQVIRUP�����$FWD�%LRFKLPLFD�HW�%LRSK\VLFD�6LQLFD��

±�������±�9���������±�3�����±�����

���Lmjh\kdbc�Y�:��Ijh]jZffZ�3LN:DYH������AZj_]bkl�

jbjh\ZgZ�\�Jhkkbckdhf�Z]_glkl\_�ih�iZl_glZf�b�lh\Zj�

guf�agZdZf��j_]bkljZpbhgguc���������������

���Lmjh\kdbc� Y�:�� K_fzgh\� :�=��� Dbk_e_\Z� ?�<��� Oh�

jhrbo�G�<��Ijh]jZffZ�:DYHPD[������AZj_]bkljbjh\ZgZ�

\�Jhkkbckdhf�Z]_glkl\_�ih�iZl_glZf�b�lh\Zjguf�agZdZf��

j_]bkljZpbhgguc����������������

����Lmjh\kdbc�Y�:���Dmj]Zebg�K�>���<Zolbg�:�:��H[jZ�

[hldZ�^Zgguo�WW=�gZ�hkgh\_�ZgZebaZ�qZklhlguo�aZ\bkb�

fhkl_c� b� \_c\e_l�ij_h[jZah\Zgby� ��� ;bhf_^bpbgkdZy�

jZ^bhwe_dljhgbdZ��±�������±������±�K��������

7+(�32:(5�'<1$0,&6�2)�7+(�

/2&$/�0$;,0806�6(5,(6�2)�7+(�

:$9(/(7�&2()),&,(176�)25�

%,20(',&$/�6,*1$/6�

7XURYVN\�<D�$���.XUJDOLQ�6�'����

6HPHQRY�$�*��

7KH�PHWKRG�RI�WKH�GHWHFWLRQ�WKH�ORFDOV�PD[LPXPV�VHULHV�

RQ�WKH�PDWUL[�FRQWLQXRXV��ZDYHOHW�WUDQVIRUPDWLRQ�FRHIILFLHQWV�

ZDV�GHPRQVWUDWHG��:DYHOHW�0RUOHW�ZDV�XVHG��7KH�GLIIHUHQW�

PHWKRG� RI� WKH� ORFDOV� PD[LPXPV� VHULHV� GHWHFWLRQ� DQG�

LQYHVWLJDWLRQ� RI� WKH� LWV� SURSHUW\� ZDV� GHPRQVWUDWHG�� 7KH�

SUHIHUHQFH�DQG�GLVDGYDQWDJH�RI�WKLV�PHWKRG�ZDV�QRWHG��7KH�

W\SRORJLVDWLRQ�RI�WKH�SRZHU�G\QDPLFV�RI�WKH�ORFDO�PD[LPXPV�

VHULHV� ZDV� UHDOL]HG� DQG� UHVXOW� RI� LW� ZDV� SUHVHQWHG�� 7KH�

DOJRULWKP�RI�WKH�DYHUDJLQJ�ORFDO�PD[LPXPV�VHULHV�E\�HQHUJ\�

ZDV� VXJJHVW�� 7KH� WKUHH�ZD\�RI� WKH� DYHUDJLQJ�ZDV�GHPRQ�

VWUDWHG��7KH�ILYH�W\SHV��DV�IRU�IUHTXHQF\�ZDV�GHWHFWHG��DV�IRU�

PRGHO�VLJQDO�DV�IRU�HOHFWURHQFHSKDORJUDPV��

�
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>ey�qZklhlgh�\j_f_ggh]h� ZgZebaZ�Zdmklbq_kdhc� wfbkkbb� a\m�

dh\h]h�^bZiZahgZ�qZklhl�ijbf_g_g�f_lh^�jZaj_`_gghc�Ziijhdkb�

fZpbb�k�gh\uf�[Zabkguf�keh\Zj_f�� hkgh\Zgguf�gZ�nmgdpbyo�;_j�

eZ]_��Ij_^eh`_g� Ze]hjblf� h[gZjm`_gby� Zdmklbq_kdbo� bfimevkh\��

ihkljh_gguc� gZ� f_lh^Zo� jZaj_`_gghc� ZiijhdkbfZpbb� b� deZkl_�

jbaZpbb��

M>D����������������

IJBF?G?GB?�J:AJ?@?GGHC�:IIJHDKBF:PBB�B�F?LH>H<�DE:KL?JBA:PBB�
>EY�HIBK:GBY�KLJMDLMJU�<J?F?GGUO�JY>H<�:DMKLBQ?KDHC�WFBKKBB��

:nZgZkv_\Z�:�:���ZkibjZgldZ��Bgklblml�dhkfhnbabq_kdbo�bkke_^h\Zgbc�b�jZkijhkljZg_gby��
jZ^bh\heg�><H�J:G��

Emdh\_gdh\Z�H�H���ZkibjZgldZ��Bgklblml�dhkfhnbabq_kdbo�bkke_^h\Zgbc�b�jZkijhkljZg_gby��
jZ^bh\heg�><H�J:G��

FZjZime_p�X�<���d�l�g���Bgklblml�dhkfhnbabq_kdbo�bkke_^h\Zgbc�b�jZkijhkljZg_gby��
jZ^bh\heg�><H�J:G��H�PDLO��PDUSO#LNLU�UX�

LjbklZgh\�:�;���d�l�g���Bgklblml�dhkfhnbabq_kdbo�bkke_^h\Zgbc�b�jZkijhkljZg_gby��
jZ^bh\heg�><H�J:G��H�PDLO��DOH[WULVWDQRY#PDLO�UX�

�

Dexq_\u_� keh\Z�� Zdmklbq_kdZy� wfbkkby��
]_hZdmklbq_kdbc� kb]gZe�� qZklhlgh�\j_f_gghc�

ZgZeba��jZaj_`_ggZy�ZiijhdkbfZpby��Ze]hjblf�

kh]eZkh\Zggh]h�ij_ke_^h\Zgby��

<\_^_gb_�

:dmklbq_kdZy�wfbkkby�\�l\_j^uo�l_eZo�ij_^klZ\ey_l�

kh[hc� mijm]b_� dhe_[Zgby�� \hagbdZxsb_� \� j_amevlZl_�

^bkehdZpbhgguo� baf_g_gbc� \� kj_^_�� OZjZdl_jbklbdb�

\ha[m`^Z_fh]h� ijb� wlhf� bfimevkgh]h� baemq_gby� g_ih�

kj_^kl\_ggh� k\yaZgu� k� hkh[_gghklyfb� ieZklbq_kdbo�

ijhp_kkh\��q_f�b�h[mkeh\e_g�bgl_j_k�d�bkke_^h\Zgbyf�

wfbkkbb�k�p_evx�jZa\blby�f_lh^h\�Zdmklbq_kdhc�^bZ]�

ghklbdb�kj_^��<�gZklhys__�\j_fy�rbjhdh�bkihevamxlky�

bgnjZ��b�mevljZa\mdh\hc�^bZiZahgu�qZklhl��i_j\uc�^ey�

bamq_gby� k_ckfbq_kdh]h� ijhp_kkZ�� \lhjhc� ±� ijhqghklb�

fZl_jbZeh\�� Bkke_^h\Zgby� gZ� DZfqZld_� ihdZaZeb� wn�

n_dlb\ghklv�ijbf_g_gby�Zdmklbq_kdbo�f_lh^h\�^bZ]gh�

klbjh\Zgby� ijbjh^guo� kj_^� gZ�fZkrlZ[Zo�� khhl\_lkl�

\mxsbo�^ebgZf�\heg� a\mdh\uo� dhe_[Zgbc� >��� �@��<uy\�

e_gZ�k\yav�f_`^m�Zdlb\baZpb_c�^_nhjfZpbhgguo�ijh�

p_kkh\�b�ih\_^_gb_f�Zdmklbq_kdhc�wfbkkbb��\�lhf�qbk�

e_�\�i_jbh^�i_j_^�a_fe_ljyk_gb_f�>���@���

:gZeba� Zdmklbq_kdh]h� kb]gZeZ� ihdZau\Z_l�� qlh� hg�

khklhbl� ba� k_jbb� j_eZdkZpbhgguo� dhe_[Zgbc� �bfimev�

kh\��jZaebqghc� Zfieblm^u� b�^ebl_evghklb�� k� m^Zjguf�

\ha[m`^_gb_f�b�qZklhlhc�aZiheg_gby�hl�khl_g� ]_jp�^h�

^_kyldh\� dbeh]_jp��QZklhlZ� ke_^h\Zgby� bfimevkh\� hi�

j_^_ey_lky�^_nhjfZpbyfb� ihjh^� b�fh`_l�f_gylvky� \�

rbjhdbo�ij_^_eZo�±�hl�h^bghqguo�kb]gZeh\�gZ�\j_f_g�

ghf� bgl_j\Ze_� g_kdhevdh�k_dmg^�� \�kihdhcguc�i_jbh^��

^h�^_kyldh\�b�^Z`_�khl_g�\�k_dmg^m��\�fhf_glu�ZghfZ�

ebc�i_j_^�a_fe_ljyk_gbyfb� >����@��GZb[he__�bgnhjfZ�

lb\gZy�qZklv�bfimevkZ��njhgl�b�gZqZeh�kiZ^Z��h[uqgh�

^ebl_evghklvx�^h� ���fk� b� hlghr_gb_f� kb]gZe�rmf�^h�

���jZa��iha\hey_l�hij_^_eblv�gZijZ\e_gb_�gZ�bklhqgbd�

>��� �@�� Z� qZklhlu� aZiheg_gby� kh^_j`Zl� bgnhjfZpbx� h�

_]h� jZaf_jZo� b� ^bgZfbd_� >����@�� Ihwlhfm� qZklhlgh�

\j_f_gghc� ZgZeba� ]_hZdmklbq_kdbo� kb]gZeh\� hq_gv� \Z�

`_g�^ey� bkke_^h\Zgby� bklhqgbdh\� wfbkkbb�b�� \� dhg_q�

ghf�blh]_��^ey�^bZ]ghklbdb�hkh[_gghkl_c�ieZklbq_kdh]h�

ijhp_kkZ��Gh��g_kfhljy�gZ�jZaghh[jZab_�kms_kl\mxsbo�

qZklhlgh�\j_f_gguo�f_lh^h\� �hdhggh_�ij_h[jZah\Zgb_�

Nmjv_�� \_c\e_l�ij_h[jZah\Zgb_�� \_c\e_l�iZd_lu� b� l�^���

aZ^ZqZ� lZdh]h� ZgZebaZ� bfimevkguo� ]_hZdmklbq_kdbo� kb]�

gZeh\� ^h� gZklhys_]h� \j_f_gb� g_� j_r_gZ��<� jZ[hl_� >�@�

^ey�ZgZebaZ�]_hZdmklbq_kdbo�bfimevkh\�\�a\mdh\hf�^bZ�

iZahg_� [ueh� ij_^eh`_gh� bkihevah\Zlv� jZaj_`_ggmx�

ZiijhdkbfZpbx�� Ijbf_g_gb_� Ze]hjblfZ� kh]eZkh\Zggh]h�

ij_ke_^h\Zgby� k� bkihevah\Zgb_f� keh\Zjy� =Z[hjZ� \u�

y\beh�\hafh`ghklv�ZgZebabjh\Zlv�\gmlj_ggxx�kljmdlmjm�

]_hZdmklbq_kdbo�kb]gZeh\��

JZaj_`_ggZy�ZiijhdkbfZpby���
:e]hjblf�kh]eZkh\Zggh]h�ij_ke_^h\Zgby�

Ih^� ZiijhdkbfZpb_c� kb]gZeZ� ihgbfZ_lky� aZ^ZqZ�

ij_^klZ\e_gby�kb]gZeZ�\�\b^_�kmi_jihabpbb�g_dhlhjh]h�

gZ[hjZ�nmgdpbc�ba�gZi_j_^�aZ^Zggh]h�keh\Zjy��k_f_ckl�

\Z�nmgdpbc���
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eh`_gby�� 1� ±� dhebq_kl\h� we_f_glh\� jZaeh`_gby���

15 ±�hrb[dZ�ZiijhdkbfZpbb��

JZaj_`_ggZy� ZiijhdkbfZpby� ij_^iheZ]Z_l� ihkljh_�

gb_� fh^_eb� kb]gZeZ�� kh^_j`Zs_c� gZbf_gvr__� qbkeh�

we_f_glh\��l�_���
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Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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]^_�
�
� �±ik_\^hghjfZ��jZ\gZy�qbkem�g_gme_\uo�qe_gh\�

\_dlhjZ���

<u[hj� [ZabkZ� jZaeh`_gby� kms_kl\_ggh� \eby_l� gZ�

dZq_kl\h� ZiijhdkbfZpbb�� <u^_eyxl� ^\Z� ij_^_evguo�

kemqZy�>�@���

±�b^_Zevguc� [Zabk�� h^bg� ba� we_f_glh\� dhlhjh]h��

ijhihjpbhgZe_g� ZgZebabjm_fhfm� kb]gZem�

� � � ��SI W N J W � � N &� �� l�_�� hrb[dZ� ZiijhdkbfZpbb�

klZgh\blky� jZ\ghc� gmex� gZ�i_j\hc� bl_jZpbb�� �5 �
 � ���

jZkk_ygguc�[Zabk��jZ\ghf_jgh�jZkij_^_eyxsbc�wg_j�

]bx� kb]gZeZ� ih� \k_f� \_dlhjZf�
1

I
JI P

�

�  �� l�_��

hrb[dZ�ZiijhdkbfZpbb�jZ\ghf_jgh�kiZ^Z_l�gZ� dZ`^hc�

bl_jZpbb��

Ex[hc�[Zabk�om`_��q_f�b^_Zevguc�b�emqr_��q_f�jZk�

k_ygguc��^ey�ZiijhdkbfZpbb�kb]gZeZ� ��WI ��

DZd� ijZ\beh�� f_lh^u� jZaj_`_gghc� ZiijhdkbfZpbb�

bkihevamxlky� ^ey� jZaeh`_gby� kb]gZeh\� \� ba[ulhqguo�

keh\Zjyo��Ih^�ba[ulhqguf�ihgbfZ_lky�keh\Zjv��kh^_j�

`Zsbc�dhebq_kl\h�Zlhfh\��fgh]h�[hevr__�jZaf_jghklb�

bkoh^gh]h�kb]gZeZ��AZ^ZqZ�ihbkdZ�hilbfZevgh]h�[ZabkZ�

jZaeh`_gby�� kh^_j`Zs_]h� gZbf_gvr__� dhebq_kl\h� g_�

gme_\uo�we_f_glh\�b�h^gh\j_f_ggh�fbgbfbabjmxs_]h�

hrb[dm�ZiijhdkbfZpbb��\�ba[ulhqghf�keh\Zj_�h[eZ^Z�

_l�[hevrhc�\uqbkebl_evghc�keh`ghklvx���

>ey�j_r_gby�^Zgghc�aZ^Zqb�ijbf_gyxl�Ze]hjblfu��

^Zxsb_�km[hilbfZevgh_�j_r_gb_��H^gbf�ba� lZdbo�y\�

ey_lky� Ze]hjblf� kh]eZkh\Zggh]h� ij_ke_^h\Zgby� >��� �@��

ij_^eh`_gguc�0DOODW�6��b�=KDQJ�=��Kmlv�Ze]hjblfZ�k\h�

^blky�d�bl_jZpbhgghfm�ijhp_kkm�ihbkdZ�we_f_glh\�keh�

\Zjy��fbgbfbabjmxsbo�gZ�dZ`^hf�rZ]_�hrb[dm�Ziijhd�

kbfZpbb��
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<�^Zgghc�jZ[hl_�bkihevah\Zeky�^\morZ]h\uc�Ze]h�

jblf� kh]eZkh\Zggh]h� ij_ke_^h\Zgby�� GZ� i_j\hf� rZ]_�

\u^_ey_lky� Zlhf� ba�[Zah\h]h� �]jm[h]h�� keh\Zjy�� aZl_f�

kljhblky� keh\Zjv� \� hdj_klghklb� \u^_e_ggh]h� ZlhfZ��

>ZggZy� ijhp_^mjZ� iha\hey_l� jZ[hlZlv� kh� keh\Zjyfb�

^hklZlhqgh�[hevrh]h�h[t_fZ�\�mkeh\byo�h]jZgbq_gguo�

\uqbkebl_evguo�j_kmjkh\��

Keh\Zjv�;_jeZ]_�

<u[hj�keh\Zjy�'�y\ey_lky�\Z`ghc�aZ^Zq_c��hl�dhlh�

jhc� aZ\bkbl� dZq_kl\h� ^Zevg_cr_]h� ZgZebaZ��Ij_^u^m�

sb_� jZ[hlu� >��� �@� ihdZaZeb�� qlh� ijbf_g_gb_� keh\Zjy�

khklhys_]h� ba� fh^mebjh\Zgguo� nmgdpbc� =ZmkkZ� �bf�

imevkh\� =Z[hjZ�� g_� \h� \k_o� kemqZyo� y\ey_lky� wnn_d�

lb\guf��g_kfhljy�gZ�lh��qlh�bfimevk�=ZmkkZ�iha\hey_l�

^hklbqv�\ukhdh]h�qZklhlgh�\j_f_ggh]h�jZaj_r_gby��

<� dZq_kl\_� hkgh\gh]h� g_^hklZldZ� bkihevah\Zgby�fh�

^mebjh\Zgguo�nmgdpbc�=ZmkkZ�fh`gh� aZf_lblv��qlh�hgb�

h[eZ^Zxl�k\hckl\hf�kbff_ljbqghklb�hlghkbl_evgh�fZd�

kbfmfZ�h]b[Zxs_c��qlh�\�p_ehf�g_�khhl\_lkl\m_l�nhjf_�

we_f_glZjguo� ]_hZdmklbq_kdbo� bfimevkh\�� \� dhlhjuo�

njhgl�gZfgh]h�dhjhq_�kiZ^Z��<�k\yab�k�wlbf��hkh[uc�bg�

l_j_k�\uau\Z_l�bamq_gb_�keh\Zj_c��Zlhfu�dhlhjuo�bf_�

xl�koh^kl\h�k�we_f_glZjgufb�fhjnheh]bq_kdbfb�dhfih�

g_glZfb� kZfh]h� kb]gZeZ�� gZijbf_j�� bfimevku� ;_jeZ]_�

��VLQ� IWH$W%HU WQ SD� �jbk������

�

Jbk����Ijbf_ju�bfimevkh\�;_jeZ]_��Z���=ZmkkZ��[���

b�j_Zevgh]h�kb]gZeZ�]_hZdmklbq_kdhc�wfbkkbb��\��

Hlf_lbf��qlh�bfimevk�;_jeZ]_�g_�h[eZ^Z_l�emqr_c��

ih�kjZ\g_gbx�k�bfimevkhf�=Z[hjZ��qZklhlgh�\j_f_gghc�

ehdZebaZpb_c�b��\�ijbgpbi_��fh`_l�[ulv�jZaeh`_g�\�[_k�

dhg_qgmx� ihke_^h\Zl_evghklv� bfimevkh\� =Z[hjZ�� Gh��

ijbgbfZy� \� dZq_kl\_� fh^_eb� we_f_glZjgh]h� bfimevkZ�

Zdmklbq_kdhc� wfbkkbb� bfimevk�;_jeZ]_��fh`gh�fbgbfb�

abjh\Zlv� keh\Zjv�� qlh� fh`_l� ijb\_klb� d� kms_kl\_gghc�

wdhghfbb�\uqbkebl_evguo�j_kmjkh\��L�_��^ey�^hklb`_gby�

h^bgZdh\hc� hrb[db� ZiijhdkbfZpbb� kb]gZeh\� Zdmklbq_�

kdhc� wfbkkbb�� ijb� ijhqbo� jZ\guo� mkeh\byo�� lj_[m_lky�

keh\Zjv�=Z[hjZ�[hevr_]h�h[t_fZ��q_f�keh\Zjv�;_jeZ]_��

Ihkljh_gb_�keh\Zjy��\dexqZxs_]h�bfimevku�;_jeZ]_�k�

g_ij_ju\gh� f_gyxsbfbky� agZq_gbyfb� iZjZf_ljh\�� y\�

ey_lky� g_\uihegbfhc� aZ^Zq_c�� ihwlhfm� [ue� ihkljh_g�

dhg_qguc� keh\Zjv�� \dexqZxsbc� bfimevku�� iZjZf_lju�

dhlhjuo� khhl\_lkl\mxl� jZaghh[jZabx� bkke_^m_fuo� ]_h�

Zdmklbq_kdbo� kb]gZeh\�� MijZ\ey_fufb� iZjZf_ljZfb�

keh\Zjy��hij_^_eyxsbfb�_]h�h[t_f��y\eyxlky��^ebl_ev�

ghklv� bfimevkZ�� iheh`_gb_� fZdkbfmfZ� h]b[Zxs_c� bf�

imevkZ�b�kdhjhklv�gZjZklZgby�i_j_^g_]h�njhglZ��>Zggu_�

iZjZf_lju� gZb[he__� bgnhjfZlb\gu� ^ey� ^Zevg_cr_c�

bgl_jij_lZpbb�j_amevlZlh\���

GZ� jbk�� �� ihdZaZg� ijbf_j� bkihevah\Zgby� Ze]hjblfZ�

kh]eZkh\Zggh]h�ij_ke_^h\Zgby� kh� keh\Zj_f�;_jeZ]_� gZ�

njZ]f_gl_� aZibkb� Zdmklbq_kdhc� wfbkkbb�� \dexqZxs_c�

ljb�bfimevkZ��QZklhlgh�\j_f_ggu_�kljmdlmju�bfimevkh\�

jZaebqZxlky�� ihwlhfm� fh`gh� kqblZlv�� qlh� hgb� hl� lj_o�

g_aZ\bkbfuo�bklhqgbdh\��
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�
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>ey� kjZ\g_gby� wnn_dlb\ghklb� keh\Zj_c� =Z[hjZ� b�

;_jeZ]_� ijb� ZgZeba_� kb]gZeh\� Zdmklbq_kdhc� wfbkkbb�

[ueb�jZkkqblZgu�f_^bZggu_� agZq_gby�hrb[db�gZ� dZ`�

^hc�bl_jZpbb�Ze]hjblfZ�kh]eZkh\Zggh]h�ij_ke_^h\Zgby�

^ey�\u[hjdb��khklhys_c�ba� ���h^bghqguo� ]_hZdmklbq_�

kdbo�bfimevkh\��jbk������DZd�\b^gh�gZ�jbk�����f_^bZggu_�

agZq_gby�hrb[db�^ey�keh\Zjy�;_jeZ]_�f_gvr_��ke_^h�

\Zl_evgh��_]h�ijbf_g_gb_�[he__�wnn_dlb\gh���

�

Jbk�����=_hZdmklbq_kdb_�bfimevku��Z��b�bo�jZaeh`_gb_��

f_lh^hf�jZaj_`_gghc�ZiijhdkbfZpbb��[��

�

Jbk�����F_^bZggu_�agZq_gby�hrb[db�ZiijhdkbfZpbb�^ey�keh�

\Zjy�=Z[hjZ��ebgby�k�djm]eufb�fZjd_jZfb��b�keh\Zjy�;_jeZ]_�

�ebgby�k�lj_m]hevgufb�fZjd_jZfb��

:e]hjblf�h[gZjm`_gby�bfimevkh\��
]_hZdmklbq_kdhc�wfbkkbb�

Hrb[dZ�ZiijhdkbfZpbb�kiZ^Z_l�[uklj__�^ey�mqZkl�

dh\�kb]gZeZ��kh^_j`Zsbo�bfimevku��Z�kZfh�jZaeh`_gb_�

y\ey_lky�hibkZgb_f�bo�kljmdlmju��LZdbf�h[jZahf��hkh�

[Zy� ^bgZfbdZ� hrb[db� ZiijhdkbfZpbb� y\ey_lky� oZjZd�

l_jguf�ijbagZdhf�gZebqby�bfimevkZ�\�kb]gZe_��

Ij_^h[jZ[hldZ� kb]gZeZ� aZdexqZ_lky� \� ghjfbjh\Z�

gbb��p_gljbjh\Zgbb�b�nbevljZpbb�kb]gZeZ�\�^bZiZahg_�

�����d=p��NbevljZpby�iha\hey_l�hqbklblv�kb]gZe�hl�l_o�

gh]_gguo�gZ\h^hd�b�ihf_o��bf_xsbo�f_klh�\�j_]bkljb�

jmxs_f�ljZdl_��

Ke_^mxsbf�wlZihf�y\ey_lky�ihbkd�ijZ\be�^ey�h[�

gZjm`_gby� bfimevkh\��IjbagZdh\h_� ijhkljZgkl\h� ^Zg�

ghc� aZ^Zqb� deZkkbnbdZpbb� h[jZah\Zgh� hlghkbl_evgufb�

agZq_gbyfb�hrb[db�f_lh^Z�kh]eZkh\Zggh]h�ij_ke_^h\Z�

gby�ijb�ZiijhdkbfZpbb�mqZkldh\�kb]gZeZ�^ebl_evghklvx�

��fk����ZlhfZfb�keh\Zjy�;_jeZ]_��JZkkfhlj_gu�kb]gZeu��

j_]bkljbjm_fu_�\�jZagu_�^gb��b�knhjfbjh\ZgZ�h[mqZx�

sZy� \u[hjdZ�� khklhysZy� ba� ����� h[t_dlh\� deZkkZ� ©Bf�

imevk�_klvª�b������h[t_dlh\�deZkkZ�©BfimevkZ�g_lª��jbk��

���� Ke_^m_l� hlf_lblv�� qlh� ^ey� ihkljh_gby� \u[hjdb� bk�

ihevah\Zebkv� gZb[he__� oZjZdl_jgu_� bfimevku�� Zfieb�

lm^Z�dhlhjuo�ij_\urZeZ�Zfieblm^m�rmfZ�g_�f_g__��q_f�

\���jZaZ��

�

Jbk�����H[mqZxsZy�\u[hjdZ�

Ihbkd� j_rZxsbo� ijZ\be� hkms_kl\eyeky� lj_fy� kih�

kh[Zfb��

���Ihkljh_gb_�^_j_\Z�j_r_gbc�

GZ� hkgh\_� h[mqZxs_c� \u[hjdb� k� ihfhsvx�nmgdpbc�

6WDWLVWLFV7RROER[� kj_^u� 0$7/$%�[ueh� ihkljh_gh�[bgZj�

gh_�^_j_\h�j_r_gbc��ij_^klZ\e_ggh_�gZ�jbk�����AZf_lbf��

qlh� \� ^Zgghf� kemqZ_� oZjZdl_jguf� ijbagZdhf� y\ey_lky�

hrb[dZ�gZ���c�bl_jZpbb���

�

Jbk�����>_j_\h�j_r_gbc�

���=jZgbpZ�h[eZkl_c�

�DZd�\b^gh�ba�jbk�����]jZnbdb�kiZ^Z�hrb[hd�h[t_dlh\�
deZkkZ� ©Bfimevk� _klvª� b� h[t_dlh\� deZkkZ� ©BfimevkZ�

g_lª�k]jmiibjh\Zgu�\�jZaebqguo�h[eZklyo�dhhj^bgZlghc�

iehkdhklb�� ke_^h\Zl_evgh�� \hafh`gh� ihkljhblv� ebgbx��

q_ldh� jZa]jZgbqb\Zxsmx� ^Zggu_� h[eZklb�� b� deZkkbnb�

pbjh\Zlv� g_ba\_klguc� h[t_dl� ih� iheh`_gbx� ]jZnbdZ�

kiZ^Z�hrb[db�hlghkbl_evgh�ihemq_gghc�ebgbb��jbk������

���P_glju�deZkkh\��

?keb�ij_^klZ\blv�]jZnbd�kiZ^Z�hrb[db�dZ`^h]h�h[t�

_dlZ� h[mqZxs_c� \u[hjdb� dZd� we_f_gl� ���f_jgh]h� ijh�

kljZgkl\Z��lh�^ey�dZ`^h]h�ba�fgh`_kl\�©Bfimevk�_klvª�b�

©BfimevkZ� g_lª� fh`gh� jZkkqblZlv� p_gljZevguc� we_�

f_gl�� b� deZkk� g_ba\_klgh]h� h[t_dlZ� hij_^_eylv� ih� kl_�

i_gb�[ebahklb� _]h� lhqdb� \�ijhkljZgkl\_� d�p_gljZevguf�

we_f_glZf��
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Jbk�����=jZgbpZ�h[eZkl_c�b�p_glju�deZkkh\�

J_rZxsb_� ijZ\beZ� [ueb� ijhl_klbjh\Zgu� gZ� �����

g_ba\_klguo� h[t_dlZo� �lZ[e�� ���� GZb[he__� wnn_dlb\�

guf� ih� ijhp_glm� dhjj_dlgh� hij_^_e_gguo� h[t_dlh\�

hdZaZehkv�ijZ\beh��ihemq_ggh_�lj_lvbf�kihkh[hf��

LZ[ebpZ�����

J_amevlZlu�l_klbjh\Zgby�j_rZxsbo�ijZ\be�

Lbi��
h[t_dlZ�

<k_]h� Dhe�\h��
g_ijZ\bevgh�
hij_^_e_gguo��
h[t_dlh\�

Ijhp_gl��
ijZ\bevgh�

hij_^_e_gguo��
h[t_dlh\�

>_j_\h�j_r_gbc��&$57��

Bfimevku� ����� ��� �������

Rmf� ����� �� �����

=jZgbpZ�

Bfimevku� ����� �� �������

Rmf� ����� �� �����

P_glju�deZkkh\�

Bfimevku� ����� �� �������

Rmf� ����� �� �����

>ey� ijh\_jdb� jh[Zklghklb� Ze]hjblfZ� h[gZjm`_gby�

bfimevkh\�gZ�hkgh\_�f_lh^Z�kh]eZkh\Zggh]h�ij_ke_^h�

\Zgby� [ue� ijh\_^_g� ke_^mxsbc� wdki_jbf_gl�� ;ueh�

hlh[jZgh�����keZ[h�aZrmfe_gguo�bfimevkh\��g_�\dex�

q_gguo�\�h[mqZxsmx�\u[hjdm��d�dZ`^hfm�ba�gbo�ihke_�

^h\Zl_evgh��^h�l_o�ihj��ihdZ�Ze]hjblf�g_�^Z\Ze�eh`guc�

j_amevlZl�� ijb[Z\eyeky� [_euc� rmf� \k_� [hevr_c� Zf�

ieblm^u��Wdki_jbf_gl�ihdZaZe��qlh�Ze]hjblf�^Z_l�eh`�

guc�j_amevlZl�\�kj_^g_f�ijb�khhlghr_gbb�kb]gZe�rmf��

jZ\ghf�����^;��GZ�jbk����ij_^klZ\e_g�]jZnbd�aZ\bkbfh�

klb�ijhp_glZ�ijZ\bevgh]h�jZkihagZ\Zgby�hl�khhlghr_�

gby�kb]gZe�rmf��615���

>ey�ihkljh_gby�]jZnbdZ�gZ�jbk����[ueZ�bkihevah\Z�

gZ� \u[hjdZ� kb]gZeZ� ^ebghc� ������ hlkq_lh\�� GZ� \oh^�

Ze]hjblfZ� ihkueZebkv� mqZkldb�� \uj_aZggu_� kdhevay�

sbf�hdghf�^ebl_evghklvx���fk��>ey�mqZkldh\��kh^_j`Z�

sbo�bfimevk��qZklhlgh�\j_f_ggh_�jZaeh`_gb_�khojZgy�

ehkv��<�j_amevlZl_�[ueb�\uy\e_gu�\k_�bfimevku��ijb�

kmlkl\mxsb_�\�kb]gZe_��aZ�bkdexq_gb_f�kbevgh�aZrmf�

e_gguo�b�bkdZ`_gguo��jbk�������

AZdexq_gb_�

<�jZ[hl_�ij_^klZ\e_gu�j_amevlZlu�ijbf_g_gby�jZa�

j_`_gghc� ZiijhdkbfZpbb� d� ZgZebam� ]_hZdmklbq_kdbo�

kb]gZeh\��IhdZaZgh��qlh�ijbf_g_gb_�bfimevkh\�;_jeZ]_�

\� dZq_kl\_� [Zabkgh]h� keh\Zjy� y\ey_lky� [he__� wnn_d�

lb\guf��ih�kjZ\g_gbx�kh�keh\Zj_f�=Z[hjZ��L_f�g_�f_�

g__�� ke_^m_l� hlf_lblv�� qlh� ]_hZdmklbq_kdb_� kb]gZeu� \�

[hevrbgkl\_� kemqZ_\� y\eyxlky� fgh]hdhfihg_glgufb� b�

g_� \k_� fh]ml� [ulv� hibkZgu� kmi_jihabpb_c� bfimevkh\�

;_jeZ]_��

�

Jbk�����=jZnbd�aZ\bkbfhklb�ijhp_glZ��

ijZ\bevgh]h�jZkihagZ\Zgby�hl�615�

�

Jbk�����Ijbf_j�aZibkb�kb]gZeZ��

k�\u^_e__ggufb�Ze]hjblfhf�bfimevkZfb�

Ij_^eh`_gguc�Ze]hjblf�\uy\e_gby�bfimevkh\�\�kb]�

gZe_� ihdZaZe�� qlh� bkihevah\Zgb_� bgl_ee_dlmZevguo�f_�

lh^h\� iha\hey_l� ih\ukblv� dh]gblb\gmx� khklZ\eyxsmx�

ZgZebaZ�b�iha\hey_l�bkihevah\Zlv�f_lh^u�jZaj_`_gghc�

ZiijhdkbfZpbb� \� ijbdeZ^ghf� Zki_dl_� \� ijh]jZffguo�

dhfie_dkZo�ij_^h[jZ[hldb�j_]bkljbjm_fhc�bgnhjfZpbb���

Ebl_jZlmjZ�

���Dmiph\�:�<���EZjbhgh\�B�:���R_\ph\�;�F��Hkh[_g�

ghklb� ]_hZdmklbq_kdhc� wfbkkbb� ijb� ih^]hlh\d_� dZfqZlk�

dbo�a_fe_ljyk_gbc� ���<medZgheh]by�b�k_ckfheh]by��������

����K���������

���FZjZime_p� X�<�� R_\ph\� ;�F�� F_ahfZkrlZ[gZy�

Zdmklbq_kdZy�wfbkkby��±�<eZ^b\hklhd��>Zev�gZmdZ�������

���=hj^b_gdh�<�:���=hj^b_gdh�L�<���Dmiph\�:�<���FZjZ�

ime_p�X�<���R_\ph\�;�F���Jml_gdh�:�G��=_hZdmklbq_kdZy�

ehdZpby�h[eZkl_c�ih^]hlh\db� a_fe_ljyk_gbc� ���>hdeZ^u�

:G��������L����������K����������

���>he]bo� =�B��� Dmiph\� :�<��� EZjbhgh\� B�:���FZjZim�

e_p�X�<���R\_p� <�:���R_\ph\� ;�F���Rbjhdh\�H�G��� Qm��

ibg�<�:���Ydh\_gdh�K�<��>_nhjfZpbhggu_�b�Zdmklbq_kdb_�

ij_^\_klgbdb�a_fe_ljyk_gbc���>hdeZ^u�:G��������L������

����K���������
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���R_\ph\� ;�� F��� FZjZime_p� X�<��� S_j[bgZ� :�H���

H� gZijZ\e_gghklb� ijbih\_joghklghc� \ukhdhqZklhlghc�

]_hZdmklbq_kdhc� wfbkkbb� \� i_jbh^u� ^_nhjfZpbhgguo�

\hafms_gbc����>hdeZ^u�:G��������L����������K����������

���FZjZime_p�X�<���LjbklZgh\�:�;��Ijbf_g_gb_�f_�

lh^Z� jZaj_`_gghc� ZiijhdkbfZpbb� \� aZ^ZqZo� ZgZebaZ�

kb]gZeh\� ]_hZdmklbq_kdhc� wfbkkbb� ��� Pbnjh\Zy� h[jZ�

[hldZ�kb]gZeh\������������K��������

���FZeeZ�K��<_c\e_lu�\�h[jZ[hld_�kb]gZeh\��I_j�k�

Zg]e��±�F���Fbj�������

���0DOODW� 6��� =KDQJ� =�� 0DWFKLQJ� SXUVXLWV� ZLWK� WLPH�

IUHTXHQF\�GLFWLRQDULHV����,(((�7UDQVDFWLRQV�RQ�6LJQDO�3URF�

HVVLQJ����������3������������

���FZjZime_p�X�<���LjbklZgh\�:�;��JZaj_`_ggZy�Zi�

ijhdkbfZpby� Zdmklbq_kdbo� \j_f_gguo� jy^h\� k� bkihev�

ah\Zgb_f� qZklhlgh�\j_f_ggh]h� keh\Zjy� ;_jeZ]_��� Ljm�

^u� Jhkkbckdh]h� gZmqgh�l_ogbq_kdh]h� h[s_kl\Z� jZ^bh�

l_ogbdb��we_dljhgbdb�b�k\yab�bf��:�K��Ihih\Z��K_jby���

Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�_z�ijbf_g_gb_������� ]��

<uimkd��;,9��Lhf����klj���������

86,1*�7+(�63$56(�$3352;,0$7,21�

$1'�&/867(5,1*�0(7+2'6�)25�7+(�

7,0(�6(5,(6�6758&785(�

'(6&5,37,21�2)�$&2867,&�(0,66,21�

$IDQDVHYD�$�$���/XNRYHQNRYD�2�2���

0DUDSXOHWV�<X�9���7ULVWDQRY�$�%��

7KH� VSDUVH� DSSUR[LPDWLRQ�PHWKRG� ZLWK� QRYHO� GLFWLRQDU\�

KDV�EHHQ�XVHG�IRU�WLPH�IUHTXHQF\�DQDO\VLV�RI�DFRXVWLF�HPLV�

VLRQ�� 7KH� SURSRVHG� GLFWLRQDU\� LV� EDVHG� RQ� %HUODJH¶V� IXQF�

WLRQV�� 7KH� DOJRULWKP� IRU� WKH� DFRXVWLF� LPSXOVHV� GHWHFWLRQ��

EDVHG�RQ�WKH�PHWKRGV�RI�VSDUVH�DSSUR[LPDWLRQ�DQG�FOXVWHU�

LQJ�LV�VXJJHVWHG��

�

GZmqgh_�gZijZ\e_gb_��H[jZ[hldZ�b�i_j_^ZqZ�bgnhjfZpbb�\�kbkl_fZo�l_e_dhffmgbdZpbc��

K_dpby����H[jZ[hldZ�b�i_j_^ZqZ�bah[jZ`_gbc�

H[km`^_gb_�ZdlmZevguo�ijh[e_f�h[jZ[hldb�b�i_j_^Zqb�bah[jZ`_gbc�\_ehkv�ih�lj_f�hkgh\guf�gZijZ\e_gbyf��
k`Zlb_� b� dh^bjh\Zgb_� bah[jZ`_gbc�� nbevljZpby�� ZgZeba� b� fh^_ebjh\Zgb_�� jZkihagZ\Zgb_� h[jZah\� \� h[jZ[hld_�

bah[jZ`_gbc���

GZ�k_dpbb��\�qZklghklb��h[km`^Zebkv�ke_^mxsb_�ZdlmZevgu_�gZmqgu_�ijh[e_fu��

±�k_]f_glZpby�b�jZkihagZ\Zgb_�^Zdlbe_f�jmkkdh]h�yaudZ�ih�\b^_hihke_^h\Zl_evghklb��

±�h[jZ[hldZ�l_dklh\uo�bah[jZ`_gbc��

±�dhjj_dpby�pbnjh\uo�l_dklh\uo�bah[jZ`_gbc�\�aZ^ZqZo�jZkihagZ\Zgby��

±�^bgZfbq_kdh_�ojZg_gb_�\b^_hihlhdZ�gZ�hkgh\_�\b^_hk`Zlby�0-3(*��

±�k`Zlb_�bah[jZ`_gby�gZ�hkgh\_�[ehqghc�

^_dhfihabpbb�b�\_c\e_l�ij_h[jZah\Zgby��

±�nbevljZpby�b�k`Zlb_�ihemlhgh\uo�bah�

[jZ`_gbc�gZ�hkgh\_�p_i_c�FZjdh\Z��
±�ZgZeba� dZq_kl\Z� nbevljZpbb� rmfZ� gZ�

bah[jZ`_gbyo�dhfivxl_jghc�lhfh]jZnbb��

±�lj_of_jguc� kl_j_hZgZeba� b� kh\f_s_�

gb_�kl_j_hbah[jZ`_gbc��

±�\u^_e_gb_� ]jZgbp� h[t_dlh\� k� km[ibd�

k_evghc�lhqghklvx��

±�hp_gb\Zgb_� ijhkljZgkl\_gghc� hjb_g�

lZpbb�h[t_dlh\��

±�\u^_e_gb_� b� hlke_`b\Zgb_� oZjZdl_j�

guo�^_lZe_c�gZ�j_g]_gh\kdhf�bah[jZ`_gbb��

±�hij_^_e_gb_� dhhj^bgZl�b� dmjkZ� [_kib�

ehlgh]h�e_lZl_evgh]h�ZiiZjZlZ��
±�f_lh^� ]bklh]jZff� ^ey� ^_l_dlbjh\Zgby�

ihy\e_gby�h[t_dlZ�gZ�\b^_h^Zgguo��

±�km[ihehkgu_�f_lh^u�h[jZ[hldb�\b^_hbah[jZ`_gbc��

±�kbkl_fu�iZjZee_evghc�h[jZ[hldb�fgh]hf_jguo�kb]gZeh\����

Ih�blh]Zf�ijhr_^r_c�dhgn_j_gpbb�[ueb�ij_^klZ\e_gu�d�gZ]jZ`^_gbx�>biehfZfb�eZmj_Zlh\�dhgdmjkZ�fheh�

^uo�mq_guo�ke_^mxsb_�jZ[hlu��

���H[jZ[hldZ�l_dklh\uo�bah[jZ`_gbc�k�bkihevah\Zgb_f�fZljbpu�kf_`ghklb��:\lhj�±�O\hklbdh\�:�<���klm^_gl�

F=M�bf��F�<�Ehfhghkh\Z���

���IZjZee_evgZy�j_ZebaZpby�Ze]hjblfh\�\uqbke_gby�h[eZkl_c�^ey�ZgZebaZ�wnn_dlZ�eh`gh]h�hdhglmjb\Zgby�gZ�

bah[jZ`_gbyo��:\lhj�±�Kbl^bdh\�B�L���klm^_gl�F=M�bf��F�<��Ehfhghkh\Z��

���Ijh[e_fZ�kjZ\g_gby�djbl_jb_\� hp_gdb�dZq_kl\Z�bkdZ`_ggh]h�bah[jZ`_gby��:\lhj� ±�=heh\Zgh\�J�<���Zkib�

jZgl�Fhkdh\kdh]h�bgklblmlZ�we_dljhgghc�l_ogbdb��
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Ij_^eh`_g�Ze]hjblf�gZoh`^_gby�fZdkbfZevgh]h�kbg]meyjgh]h�

qbkeZ� ijyfhm]hevghc� dhfie_dkghc� fZljbpu� ^ey� j_r_gby� aZ^Zqb�

h[gZjm`_gby�kemqZcgh]h�kb]gZeZ�hl�\g_rg_]h�bklhqgbdZ�gZ�nhg_�

kh[kl\_gguo�rmfh\�Zgl_ggh�ijb_fghc�kbkl_fu��:e]hjblf�hkgh�

\Zg� gZ� bkihevah\Zgbb� bl_jZpbhggh]h� kl_i_ggh]h� f_lh^Z� \� ijb�

f_g_gbb� d�fZljbp_�\u[hjhd� \oh^guo�kb]gZeh\� h[gZjm`bl_ey��ih�

emqZ_fuo� k� \uoh^h\� we_f_glh\� Zgl_gghc� j_r_ldb�� Ijb� wlhf�

bkdexqZ_lky� wlZi� nhjfbjh\Zgby� \u[hjhqghc� hp_gdb� dhjj_eypb�

hgghc� fZljbpu� \oh^guo� kb]gZeh\�� qlh� iha\hey_l� ihemqblv� agZ�

qbl_evguc� \ub]jur� \� h[t_f_� \uqbke_gbc�� dhlhjuc� ijb� hij_^_�

e_gguo�iZjZf_ljZo�aZ^Zqb�fh`_l�^hklb]Zlv��«���jZa�b�[he__��

M>D�����������������������

WDHGHFBQGUC�:E=HJBLF�G:OH@>?GBY�F:DKBF:EVGH=H��
KBG=MEYJGH=H�QBKE:�<�A:>:Q?�H;G:JM@?GBY�KEMQ:CGH=H�KB=G:E:��

JZlugkdbc�F�<���^�l�g���gZqZevgbd�k_dlhjZ�H:H�©<GBBJLª��H�PDLO��P�Y�U�#LQER[�UX��

I_ljh\�K�<���bg`_g_j���dZl_]hjbb�H:H�©<GBBJLª��H�PDLO��SHWURYVY#OLVW�UX��

�

Dexq_\u_� keh\Z�� h[gZjm`_gb_� kemqZcgh]h�
kb]gZeZ�� fZdkbfZevgh_� kbg]meyjgh_� qbkeh��

kl_i_gghc� f_lh^�� ijyfhm]hevgZy� dhfie_dkgZy�

fZljbpZ��

<\_^_gb_�

AZ^ZqZ� h[gZjm`_gby� kemqZcgh]h� beb� d\Z�

abkemqZcgh]h�kb]gZeZ�hl�\g_rg_]h�bklhqgbdZ�gZ�

nhg_� kh[kl\_gguo� rmfh\� Zgl_ggh�ijb_fghc�

kbkl_fu� y\ey_lky� lbih\hc�^ey� jy^Z� h[eZkl_c�

l_ogbdb� ±�jZ^bhehdZpbb�� ]b^jhehdZpbb��jZ^bh�

Zkljhghfbb��k\yab��k_ckfheh]bb� >���@��<�j_amev�

lZl_� __� j_r_gby� ^he`_g� [ulv� knhjfbjh\Zg� ijbagZd�

h[gZjm`_gby��jZ\guc���ijb�gZebqbb�kb]gZeZ�b�jZ\guc���

ijb� _]h� hlkmlkl\bb�� IjZdlbq_kdb� aZ^ZqZ� h[gZjm`_gby�

k\h^blky�d�hp_gd_�\_ebqbgu�g_dhlhjh]h�wg_j]_lbq_kdh]h�

iZjZf_ljZ�� ijyfh� aZ\bkys_]h� hl�fhsghklb� ijbgbfZ_�

fuo�kb]gZeh\�gZ�\uoh^_�Zgl_ggh�ijb_fghc�kbkl_fu��b�

kjZ\g_gbx�wlhc�\_ebqbgu�k�ihjh]hf��mjh\_gv�dhlhjh]h�

hij_^_ey_lky� ^himklbfhc� \_ebqbghc� eh`ghc� lj_\h]b��

?keb�ijb_fgZy�Zgl_ggZ�j_Zebah\ZgZ�\�\b^_�N:J�b�h[�

jZ[hldZ�kb]gZeh\�\_^_lky�\�pbnjh\hc�nhjf_��lh�\�gZb�

[he__� ijZdlbqghf� \ZjbZgl_� Ze]hjblfZ� hilbfZevgh]h�

h[gZjm`bl_ey� \� dZq_kl\_� lZdh]h� wg_j]_lbq_kdh]h� iZjZ�

f_ljZ� bkihevam_lky�fZdkbfZevgh_� kh[kl\_ggh_� agZq_�

gb_��KA��dhjj_eypbhgghc�fZljbpu��DF��\oh^guo�kb]gZ�

eh\�>���@��<�dZq_kl\_�ihke_^g_c�h[uqgh�bkihevam_lky�__�

fZdkbfZevgh�ijZ\^hih^h[gZy�\u[hjhqgZy�hp_gdZ

�>�@��

�

�

+
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]^_� �� � �. < < <! �±�fZljbpZ�jZaf_jZ�1�u�.�\_dlh�

jh\� \oh^guo� kb]gZeh\� h[gZjm`bl_ey�� klhe[pZfb� dhlh�

jhc�y\eyxlky�1�f_jgu_�dhfie_dkgu_�\_dlhju� N< �kb]�

gZeh\� �dhfie_dkguo� h]b[Zxsbo� ±� DH�� k� \uoh^h\� we_�

f_glh\� N:J�� ihemqZ_fu_� \� .� ihke_^h\Zl_evguo� fh�

f_glh\� \j_f_gb�� ���+� ±� agZd� wjfblh\hc� khijy`_gghklb�
�ljZgkihgbjh\Zgby�b�dhfie_dkghc�khijy`_gghklb����

���������������������������������������������������

�

�

�GZebqb_�^\hcdb� \� agZf_gZl_e_�ghjfbjmxs_]h�fgh`bl_ey� \� \ujZ�

`_gbb�����h[mkeh\e_gh�m^h[kl\hf�ij_^klZ\e_gby�b�nbabq_kdhc�ljZd�

lh\db� ihemqZ_fuo� j_amevlZlh\�� _keb� ijb� ghjfZevguo� kemqZcguo�

ijhp_kkZo�^bki_jkbb�d\Z^jZlmjguo�khklZ\eyxsbo�DH�ijbgbfZxlky�
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AZdexq_gb_�

Ij_^eh`_gguc�\�gZklhys_c�jZ[hl_�Ze]hjblf�gZoh�

`^_gby�fZdkbfZevgh]h�KQ�ijyfhm]hevghc�fZljbpu�^ey�

aZ^Zqb�h[gZjm`_gby�kemqZcgh]h�kb]gZeZ�bkihevam_l�lh�

h[klhyl_evkl\h��qlh�\u[hjhqgZy�hp_gdZ�DF�5�\oh^guo�
kb]gZeh\�ih� ����h^ghagZqgh�hij_^_ey_lky� dhfie_dkghc�

ijyfhm]hevghc�fZljbp_c�<�\u[hjhd�\oh^guo�kb]gZeh\��
<�jZ[hl_�ihdZaZgh��qlh�bl_jZpbhgguc�kl_i_gghc�f_lh^��

ljZ^bpbhggh� bkihevam_fuc� ^ey� gZoh`^_gby� fZdkb�

fZevgh]h�KA� d\Z^jZlghc�fZljbpu��fh`_l�[ulv�wnn_d�

lb\gh� bkihevah\Zg�^ey� gZoh`^_gby�fZdkbfZevgh]h�KQ�

khhl\_lkl\mxs_c� ijyfhm]hevghc� fZljbpu�� Wlh� iha\h�

ey_l�ihemqblv�agZqbl_evguc�\ub]jur�\�h[t_f_�\uqbk�

e_gbc�� dhlhjuc� ijb� hij_^_e_gguo� iZjZf_ljZo� aZ^Zqb�

fh`_l�^hklb]Zlv��«���jZa�b�[he__���

:\lhju�\ujZ`Zxl�ijbagZl_evghklv�Zghgbfghfm�j_��

p_ga_glm�� aZf_qZgby� dhlhjh]h� kihkh[kl\h\Zeb� memqr_�

gbx�klZlvb���

Ebl_jZlmjZ��

���Khkmebg�X�=�� L_hjby� h[gZjm`_gby� b� hp_gb\Zgby�

klhoZklbq_kdbo�kb]gZeh\��F���Kh\�jZ^bh���������

���RbjfZg�Y�>���FZg`hk�<�G��L_hjby�b�l_ogbdZ�h[jZ�

[hldb� jZ^bhehdZpbhgghc� bgnhjfZpbb� gZ� nhg_� ihf_o��

F���JZ^bh�b�k\yav��������

���9DQ�7UHHV�+�/��'HWHFWLRQ��HVWLPDWLRQ�DQG�PRGXODWLRQ�

WKHRU\��3DUW�,9��2SWLPXP�DUUD\�SURFHVVLQJ��1HZ�<RUN��:LOH\��

�������

���I_ljh\�K�<��H[gZjm`_gb_�klhoZklbq_kdbo�kb]gZeh\�

\�JEK�k�pbnjh\hc�N:J��K[hjgbd�^hdeZ^h\� ��c�gZmqgh�

l_ogbq_kdhc�dhgn_j_gpbb�fheh^uo�mqzguo�b�ki_pbZeb�

klh\�H:H�©=KD;�©:efZa�:gl_cª���������

���=HQJ�<���/LDQJ�<��&���=KDQJ�5��%OLQGO\�FRPELQHG�HQ�

HUJ\� GHWHFWLRQ� IRU� VSHFWUXP� VHQVLQJ� LQ� FRJQLWLYH� UDGLR� ���

,(((�6LJQDO�SURFHVVLQJ�OHWWHUV��������9�����3�����±�������

���.ULWFKPDQ� 6��� 1DGOHU� %�� 1RQ�SDUDPHWULF� GHWHFWLRQ� RI�

WKH�QXPEHU�RI�VLJQDOV��K\SRWKHVLV�WHVWLQJ�DQG�UDQGRP�PDWUL[�

WKHRU\� ��� ,(((� 7UDQV�� 6LJQDO� SURFHVV�� ������ 9����� 1R�����

3������±��������

���JZlugkdbc�F�<�� :^ZilZpby� b� k\_jojZaj_r_gb_� \�

Zgl_gguo�j_r_ldZo��F���JZ^bh�b�k\yav���������

���NZ^^__\�>�D���NZ^^__\Z�<�G��<uqbkebl_evgu_�f_�

lh^u�ebg_cghc�Ze]_[ju��F��E���=BNFE���������

���Mbedbgkhg�>`��O��:e]_[jZbq_kdZy�ijh[e_fZ�kh[kl�

\_gguo�agZq_gbc��F���GZmdZ��=JNFE���������

())(&7,9(�$/*25,7+0�2)�),1',1*�

0$;,0$/�6,1*8/$5�9$/8(��

)25�62/9,1*�7+(�352%/(0�2)�

672&+$67,&�6,*1$/�'(7(&7,21�

5DW\QVN\�0�9���3HWURY�6�9��

7KH� DOJRULWKP� LV� SURSRVHG� IRU� ILQGLQJ�PD[LPDO� VLQJXODU�

YDOXH�RI�UHFWDQJXODU�FRPSOH[�PDWUL[�IRU�VROYLQJ�WKH�SUREOHP�

RI� VWRFKDVWLF� VLJQDO� IURP� H[WHUQDO� VRXUFH� GHWHFWLRQ� DJDLQVW�

WKH�EDFNJURXQG�RI�LQWHUQDO�UHFHLYLQJ�V\VWHP�QRLVH��7KH�EDVLV�

IRU�WKH�DOJRULWKP�LV�LWHUDWLYH�SRZHU�PHWKRG�DV�DSSOLHG�WR�WKH�

PDWUL[� RI� GDWD� VDPSOHV� IURP� WKH� RXWSXWV� RI� DQWHQQD� DUUD\�

HOHPHQWV�� ,Q� GRLQJ� VR� WKH� VWDJH� RI� IRUPLQJ� VDPSOH� FRYDUL�

DQFH� PDWUL[� LV� RPLWWHG�� WKXV� JLYLQJ� FRQVLGHUDEOH� JDLQ� LQ�

DPRXQW�RI�FRPSXWDWLRQV��WKDW�E\�FHUWDLQ�SUREOHP�SDUDPHWHUV�

PD\�EH�DV�PXFK�DV���WR����WLPHV�DQG�PRUH��
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Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
���

Ijhba\_^_gh� kjZ\g_gb_� wg_j]_lbq_kdhc� wnn_dlb\ghklb� jZa�

ebqguo� f_lh^h\� dhee_dlb\ghc� ^_fh^meypbb� \� k_lyo� � 9�%/$67���

ijb� bkihevah\Zgbb�fgh]hdjZlghc�fZgbimeypbb� \� aZ\bkbfhklb� hl�

oZjZdl_jbklbd�ljZkk� jZkijhkljZg_gby� jZ^bh\heg��GZ� hkgh\Zgbb�

fh^_eb�j_Zevguo�ljZkk��ij_^eh`_gghc�\�jZ[hl_�Z\lhjh\� >�@��ijh�

\_^_gZ� deZkkbnbdZpby� ljZkk� b� iml_f� fh^_ebjh\Zgby� \� kj_^_�

0DW/DE� ^ey� dZ`^h]h� lZdh]h� deZkkZ� ihemq_gu� ^Zggu_� ih� wnn_d�

lb\ghklb� jZaebqguo� f_lh^h\� dhee_dlb\ghc� ^_fh^meypbb�� \dex�

qZy� kjZ\gbl_evgh� fZeh� bamq_ggu_� j_eZdkZpbhggu_� f_lh^u�� <�

hkgh\ghf�jZkkfZljb\Zxlky�\ZjbZglu�k�D:F��Hij_^_ezggh_�f_k�

lh�m^_e_gh�lZd`_�\ZjbZglZf�k�fgh]hdjZlghc�NF��ihkdhevdm��dZd�

ihdZaZgh�\�klZlv_��jZaebqb_�fhsghkl_c�bkihevam_fuo�jZ^bhkb]�

gZeh\� hljbpZl_evgh� \eby_l� gZ� wnn_dlb\ghklv� ^_fh^meypbb� \�

k_lyo�9�%/$67��

M>D������������

>?FH>MEYPBY�IJHKLJ:GKL<?GGH�FMEVLBIE?DKBJH<:GGUO��
F?LH>HF�9�%/$67�J:>BHKB=G:EH<��
IJB�BKIHEVAH<:GBB�FGH=HDJ:LGHC�F:GBIMEYPBB�

Fmobg�B�:���ZkibjZgl�Fhkdh\kdh]h�l_ogbq_kdh]h�mgb\_jkbl_lZ�k\yab�b�bgnhjfZlbdb���
H�PDLO��LO\DPXNKLQ#JPDLO�FRP��

G_fbjh\kdbc�F�K���^�l�g��ijhn_kkhj�dZn_^ju�jZ^bhl_ogbq_kdbo�kbkl_f�Fhkdh\kdh]h�l_ogbq_kdh]h�
mgb\_jkbl_lZ�k\yab�b�bgnhjfZlbdb��H�PDLO��PQHPLU#PDLO�UX�

�

Dexq_\u_� keh\Z�� 0,02�� 9�%/$67�� fgh]h�
Zgl_ggu_� kbkl_fu�� ijhkljZgkl\_ggh_� fmevlb�

ie_dkbjh\Zgb_��^_fh^meypby��

IhklZgh\dZ�aZ^Zqb�

KlZlvy�ihk\ys_gZ�jZkkfhlj_gbx�wnn_dlb\�

ghklb� \hafh`guo�f_lh^h\� dhee_dlb\ghc�^_fh�

^meypbb� \� k_lyo� 0,02�� j_Zebamxsbo� ijhkl�

jZgkl\_ggh_� fmevlbie_dkbjh\Zgb_� 9�%/$67� b�

bkihevamxsbo�� \� h[s_f� kemqZ_��fgh]hdjZlgmx�

fZgbimeypbx��Qbkeh� ijb_fguo� b� i_j_^Zxsbo�

Zgl_gg� jZkkfZljb\Z_fhc� jZ^bhebgbb� [m^_f�

kqblZlv�h^bgZdh\uf�b�h[hagZqbf�_]h�1��Q_j_a�
dZ`^mx� i_j_^Zxsmx� Zgl_ggm� hj]Zgbam_lky�

k\hc�dZgZe�k\yab��ih�dhlhjhfm�i_j_^Z_lky�k\h_�

khh[s_gb_�beb�k\hy�qZklv�h[s_]h�khh[s_gby��Khhl\_l�

kl\_ggh�� h^gh\j_f_ggh� kh� \k_o� i_j_^Zlqbdh\� kbkl_fu�

kbgojhggh� ih� lZdlm� i_j_^Zzlky�1� we_f_glZjguo� ihku�
ehd� �WI��� ijbq_f� dZ`^Zy� bkihevam_l� hl^_evgmx� i_j_�

^Zxsmx� Zgl_ggm�� DZgZe� k\yab� hibku\Z_lky� dZgZevghc�

fZljbp_c� �DF�� jZaf_jghklb� 1[1�� \� h[s_f� kemqZ_� kh�
kemqZcgufb� dhfie_dkgufb� we_f_glZfb��Kb]gZeu� k� \u�

oh^h\� \k_o� ijb_fguo� Zgl_gg� ihklmiZxl� gZ� h[s__� mkl�

jhckl\h� h[jZ[hldb�� aZ^Zq_c� dhlhjh]h� y\ey_lky� jZpbh�

gZevgh_�hij_^_e_gb_�\k_o�i_j_^Zgguo�gZ�^Zgghf�lZdl_�

WI�� Khhl\_lkl\_ggh� wlh� mkljhckl\h� bf_gm_lky� gb`_�

dhee_dlb\guf� ^_fh^meylhjhf� �De>���Ke_^m_l� h[jZlblv�

\gbfZgb_� gZ� hlkmlkl\b_� \� hibkZgghc� kljmdlmj_� mkl�

jhckl\�ihf_ohmklhcqb\h]h�dh^bjh\Zgby��Wlh�h[tykgy_l�

ky�l_f��qlh�\\_^_gb_�^_dh^bjh\Zgby�\�p_ehf�\�De>�gZ�

klhevdh� mkeh`gbeh� [u� ^_fh^meylhj�� qlh� _]h� \jy^� eb�

m^Zehkv�[u� j_Zebah\Zlv��Qlh�`_� dZkZ_lky� Ze]_[jZbq_�

kdh]h�^_dh^bjh\Zgby�� lh�_]h�gZebqb_�e_]dh�mq_klv��m\_�

ebqb\Zy�khhl\_lkl\_ggh�kdhjhklv�i_j_^Zqb�[jmllh�[bl�b�

kgb`Zy� lj_[h\Zgby� d� \_jhylghklb� hrb[db� bo� \hkijhba�

\_^_gby��qlh�g_�lj_[m_l�\\_^_gby�dZdbo�eb[h�baf_g_gbc�

\�kljmdlmjm�jZkkfZljb\Z_fuo�De>��Bf_ggh��bf_y�\\b^m�

bkihevah\Zgb_�ihf_ohmklhcqb\uo�dh^h\��fu�gb`_�h]jZ�

gbqbebkv�jZkkfhlj_gb_f�kemqZ_\�kjZ\gbl_evgh�\ukhdhc�

\_jhylghklb� hrb[hd� ^_fh^meypbb� [jmllh� [bl� �ihjy^dZ�

�������

Qlh�dZkZ_lky�\hafh`guo�\ZjbZglh\�ihkljh_gby�De>��

lh�\�gZklhys__�\j_fy�\�ebl_jZlmj_�hibkZg�jy^�Ze]hjbl�

fh\� bo� nmgdpbhgbjh\Zgby�� hlebqZxsboky� dZd� wnn_d�

lb\ghklvx���lZd�b�keh`ghklvx��j_ZebaZpbb���Ke_^m_l�hl��

f_lblv�]jmiim�lZdbo�Ze]hjblfh\��dhlhjmx�\�kh\hdmighklb�

fh`gh�[ueh�[u�gZa\Zlv�Ze]hjblfZfb� j_eZdkZpbb� �:J���

:J� [ueb� ij_^eh`_gu� b� h[hkgh\Zgu� \�fZl_fZlbq_kdhc�

l_hjbb�\uimdeh]h�ijh]jZffbjh\Zgby�\�l_q_gb_�ihke_^�

g_]h� ^_kylbe_lby� b� ijbf_gbl_evgh� d� aZ^ZqZf� kbkl_f�

0,02�g_dhlhju_�ba�gbo�bkke_^h\Zgu�_s_�g_^hklZlhqgh���

Wnn_dlb\ghklv� jZaebqguo� Ze]hjblfh\� ihkljh_gby�

De>�aZ\bkbl�g_�lhevdh�hl�kljmdlmju�wlbo�Ze]hjblfh\��gh�

b�hl�\b^Z� dZgZevghc�fZljbpu�� dhlhjZy�\�k\hx�hq_j_^v�

aZ\bkbl�hl�iZjZf_ljh\� ljZkku�jZkijhkljZg_gby�jZ^bh�

\heg� jZkkfZljb\Z_fhc� jZ^bhebgbb� �^ebgZ� ljZkku�� dh�

ebq_kl\h� b� jZaf_s_gb_� i_j_^Zxsbo� b� ijb_fguo� Zg�

l_gg�� dhebq_kl\h�b�kljmdlmjZ�ih]ehsZxsbo�b�hljZ`Zx�

sbo� ij_iylkl\bc� b� l�i����F_`^m� l_f� \� ebl_jZlmj_� wn�

n_dlb\ghklv� \ZjbZglh\� De>� bkke_^m_lky�� dZd� ijZ\beh��

^ey� dZgZevghc�fZljbpu�kemqZcgh]h�\b^Z�� dhwnnbpb_g�

lu�dhlhjhc�bf_xl�j_Zevgmx�b�fgbfmx�qZklb�\�\b^_�g_�

aZ\bkbfhc�p_gljbjh\Zgghc� ghjfZevgh� jZkij_^_e_gghc�

kemqZcghc� \_ebqbgu� k�^bki_jkb_c�1
�
����:gZeba�ijbf_�

gbl_evgh� d� fZljbpZf�� ijb[eb`Zxsbfky� d� j_Zevguf��

aZljm^g_g� hlkmlkl\b_f� l_hj_lbq_kdbo� fh^_e_c� lZdbo�

fZljbp��ihkljh_gb_� dhlhjuo��\�k\yab�k�gZebqb_f�[hev�

rh]h�qbkeZ��1
�
��\aZbfhk\yaZgguo�dhfie_dkguo�we_f_g�

lh\��y\ey_lky�\_kvfZ�keh`ghc�aZ^Zq_c��

Qlh[u�h[hclb�wlm�ljm^ghklv�Z\lhju�h[jZlbebkv�d�ih�

kljh_gbx� dhfivxl_jghc� fh^_eb� DF� \� kj_^_� 0$7/$%��

Khhl\_lkl\mxsb_�j_amevlZlu�baeh`_gu�\�jZ[hl_� >�@��<�

gZklhys_c�klZlv_�wlZ�fh^_ev�bkihevam_lky�^ey�kjZ\g_�

gby� wnn_dlb\ghklb� jZaebqguo� ba\_klguo� \ZjbZglh\�

De>���\dexqZy�b�:J���ijb��ijb[eb`Zxsboky��d��j_Zevguf�
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�

�
���

^ey� jZaebqguo� ljZkk� jZkijhkljZg_gby� dZgZevguf�fZl�

jbpZf��Ijb�wlhf�iZjZf_lju�fh^_eb�\u[bjZxlky�\�khhl�

\_lkl\bb�k�h[sbfb�oZjZdl_jbklbdZfb�jZkkfZljb\Z_fhc�

ljZkku� jZkijhkljZg_gby��Hlf_lbf�� qlh� wlb� iZjZf_lju�

hij_^_eyxl�DF� dZd�kemqZcgmx� �kh�kemqZcgufb�we_f_g�

lZfb���Ihwlhfm� \�ijhp_kk_� gZ[hjZ�klZlbklbdb�ijb� dhf�

ivxl_jghf� fh^_ebjh\Zgbb� wnn_dlb\ghklb� jZaebqguo�

\ZjbZglh\� De>� ijbf_gbl_evgh� d� ljZkk_� jZkijhkljZg_�

gby�^Zggh]h�lbiZ�bkihevam_fZy�DF�fgh]hdjZlgh�f_gy_l�

ky�� ijb� wlhf� hgZ�� h^gZdh��ghjfbjh\ZgZ� lZdbf� h[jZahf��

qlh[u�kj_^g__�agZq_gb_�w\deb^h\hc�ghjfu��dZ`^h]h�_z�

klhe[pZ�jZ\gyehkv�_^bgbp_���

Fgh]hdZgZevgZy�fZgbimeypby�

Imklv�kb]gZevgh_�kha\_a^b_�jZ^bhkb]gZeZ�D:F�dZ`�

^h]h�dZgZeZ�kh^_j`bl�Q� ���N�lhq_d��]^_�N�±�g_dhlhjh_�

gZlmjZevgh_� qbkeh�� Khhl\_lkl\_ggh�� we_f_glZjgZy� ih�

kuedZ��WI��dZ`^h]h�dZgZeZ�i_j_ghkbl�[ehd�ba�. �N�[bl�

khh[s_gby�wlh]h�dZgZeZ��DZ`^hc� lZdhc�WI�fh`_l�[ulv�

ihklZ\e_gh� \� khhl\_lkl\b_� dhfie_dkgh_� qbkeh� 6M��

M� �����«�Q��j_ZevgZy�b�fgbfZy�qZklv� dhlhjh]h��5M�b� ,M�

khhl\_lkl\_ggh��ijbgbfZxl� �NQ  �\hafh`guo�agZq_�

gbc�� Ijbf_f� bo� jZ\gufb� g_q_lguf� p_euf� qbkeZf� ba�

hldjulh]h�bgl_j\ZeZ�hl� �N� �^h� �N ��;m^_f�kqblZlv��qlh�
\k_� lhqdb� kb]gZevgh]h� kha\_a^by� i_j_^Zxlky� jZ\gh\_�

jhylgh��Wlh�ij_^iheh`_gb_�iha\hey_l�e_]dh�ih^kqblZlv�

kj_^gxx�fhsghklv�jZ^bhkb]gZeZ�
F3 ijb ex[hf . ��

Hibr_f� l_i_jv� fZl_fZlbq_kdb� Ze]hjblf� nhjfbjh�

\Zgby�WI� M�]h�dZgZeZ�6M�\�khhl\_lkl\bb�k�i_j_^Z\Z_fu�

fb�_x�[blZfb�khh[s_gby��H[hagZqbf�agZq_gby�wlbo�[bl�

��� beb� ����<uibr_f� klhe[_p� [bl� khh[s_gby�� ljZgkeb�

jm_fuo�ih�M�fm�dZgZem��dZd�
M OM

; [ª º ¬ ¼ ��]^_� �����O N ��

Wlhl� klhe[_p� [m^_f� bf_gh\Zlv� [ehdhf� khh[s_gby���

Iheh\bgm�[ehdZ��\dexqZxsmx�N�gZqZevguo�beb�N�dhg_q�

guo� [bl�� gZah\_f� ihem[ehdhf�� i_j_^gbf� beb� aZ^gbf�

khhl\_lkl\_ggh�� H[hagZqbf� fgbfmx� _^bgbpm� q_j_a� L��

b� \\_^_f� qbkeh\hc� \_dlhj� ±� kljhdm�

� � � � � �>� �� ����� � �� �� ����� � @N NG L L L� � �k��N�we_f_glZfb��

E_]dh�m[_^blvky��qlh�

M M
6 G; � ����

GZijbf_j��^ey�D:F���� dh]^Z� N� ����i_j_^Zq_�[ehdZ�

>��� ���� ��� ��� �����@� khhl\_lkl\m_l� dhfie_dkguc� kb]gZe��

6M� �������L��L��L�  ���L�� FZdkbfZevgu_� ih� fh^mex�

kb]gZeu� ����L� b� ����L�� khhl\_lkl\mxl� i_j_^Zq_� [ehdZ��

kh^_j`Zs_]h�lhevdh����beb�lhevdh�����<�aZ\bkbfhklb�hl�

i_j_^Z\Z_fhc� dhf[bgZpbb�[bl�5M� b� ,M�fh]ml� ijbgbfZlv�

�� ��
�
� agZq_gbc� dZ`^Zy� ±�\k_�p_eu_�g_q_lgu_�qbkeZ�ba�

bgl_j\ZeZ����������Hlf_lbf��qlh�5M�hij_^_ey_lky�i_j_^�

���������������������������������������������������

�

�
�
�GZihfgbf�qblZl_ex�hij_^_e_gb_�wlhc�\_ebqbgu��?\deb^h\hc�ghj�

fhc�\_dlhjZ��kljhdb��klhe[pZ��gZau\Z_lky�dhj_gv�d\Z^jZlguc�ba�kmf�

fu�d\Z^jZlh\�fh^me_c�_]h�dhhj^bgZl��

gbf�ihem[ehdhf��Z�,M�±�aZ^gbf��

<Z`guf� ke_^kl\b_f� ba� ���� y\ey_lky�ebg_cghklv� aZ�

\bkbfhklb�kb]gZeZ�hl�ljZgkebjm_fh]h�bf�[ehdZ�[bl�kh�

h[s_gby��Bf_ggh�wlhl�nZdl�kem`bl�hkgh\hc�g_dhlhjuo�

jZkkfhlj_gguo� gb`_� f_lh^h\� dhee_dlb\ghc� ^_fh^mey�

pbb�� <f_kl_� k� l_f�� fZgbimeypbhgguc� dh^�� hij_^_ey_�

fuc������g_�y\ey_lky�dh^hf�=j_y��dhlhjuc�bkihevam_lky��

dZd�ijZ\beh��^ey�kgb`_gby�\_jhylghklb�[blh\uo�hrb[hd�

ijb�ijhqbo�jZ\guo�mkeh\byo��LZd��gZijbf_j��^ey�kemqZy�

N� ����D:F����khk_^gbf�kb]gZeZf�6� ���L�b�6� ���L��
dZd� ihdZau\Z_l� ����� khhl\_lkl\mxl� dhf[bgZpbb� [bl��

>������������@�b� >������������@��hlebqZxsb_ky�\�^\mo�[blZo��

l�_�� g_� m^h\e_l\hjyxsb_� lj_[h\Zgbx� d� dh^m� =j_y��Bk�

ihevah\Zgb_� fZgbimeypbhggh]h� dh^Z� =j_y� ijb\h^bl� d�

g_ebg_cghc� aZ\bkbfhklb�f_`^m�kb]gZehf� b�[ehdhf� kh�

h[s_gby��>ey�lh]h��qlh[u�g_�ihl_jylv�\ub]jur�\�ihf_�

ohmklhcqb\hklb��^Z\Z_fuc�dh^hf�=j_y��b��\f_kl_�k�l_f��

\hkihevah\Zlvky� jZkkfhlj_ggufb� gb`_� kihkh[Zfb� ^_�

fh^meypbb� �:J���fh`gh�ihklmiblv�ke_^mxsbf�h[jZahf��

gZ� \oh^_� fh^meylhjZ� \\_klb� ki_pbZevgmx� ijhp_^mjm�

i_j_dh^bjh\Zgby�[ehdh\�ba��N�ljZgkebjm_fuo�Z[hg_gl�
kdbo�[bl�*M�\�[ehdb�i_j_^Z\Z_fuo�[bl�;M�lZdbf�h[jZahf��
qlh[u�khk_^gbf�kb]gZeZf�kha\_a^by�6M�khhl\_lkl\h\Zeb�
[u�[ehdb�*M�k�Owffbg]h\uf�jZkklhygb_f����GZ�\uoh^_�

dhee_dlb\gh]h� ^_fh^meylhjZ� ^he`gh� ijb� wlhf� \uihe�

gylvky� khhl\_lkl\mxs__� ^_dh^bjh\Zgb_�� <� dZq_kl\_�

ijbf_jZ�ijb\_^_f�lZ[ebpm�i_j_dh^bjh\Zgby�^ey�kemqZy�

N� ����;m^_f�kqblZlv��qlh�i_j_^gbc�b�aZ^gbc�ihem[ehdb�
i_j_dh^bjmxlky�ih� h^ghc� b� lhc�`_� lZ[ebp_��Ijb\_^_f�

\hafh`guc�\ZjbZgl�lZdhc�lZ[ebpu��lZ[e������

LZ[ebpZ���

5M��,M� Ihem[ehd�;M� Ihem[ehd�*M��Dh^�=j_y�

�� ����������� �����������

�� ����������� �����������

�� ����������� �����������

�� ����������� �����������

��� ����������� �����������

��� ����������� �����������

��� ����������� �����������

��� ����������� �����������

>jm]h_� \Z`gh_� aZf_qZgb_� ih� ih\h^m� ���� k\h^blky� d�

ke_^mxs_fm�� wlh� khhlghr_gb_� h[jZlbfh� �iha\hey_l�

h^ghagZqgh�hij_^_eblv�ih�kb]gZeZf�6M�\_dlhjZ�;M��lhev�

dh�gZ�fgh`_kl\_�;M�k�dhhj^bgZlZfb����beb�����?keb�wlh�

h]jZgbq_gb_� hl[jhkblv� b�� gZijbf_j�� ^himklblv�� qlh[u�

wlb� dhhj^bgZlu� ijbgbfZeb� agZq_gby� ba� bgl_j\ZeZ�

� �[� d d �� lh� h[jZlbfhklv� bkq_ag_l�� b[h� ijb� wlhf� gZc�

^_lky� m`_� fgh`_kl\h� [ehdh\� k� lZdbfb� dhhj^bgZlZfb��

dhlhju_�ijb�\uqbke_gbb�\�khhl\_lkl\bb�k� ����[m^ml�^Z�

\Zlv�h^gh�b�lh�`_�agZq_gb_�kb]gZeZ���

Qlh[u� hibkZlv� \k_� h^gh\j_f_ggh� i_j_^Z\Z_fu_�1�

i_j_^ZlqbdZfb� kb]gZeu�� jZkrbjbf� \\_^_ggu_� \ur_�

fZljbpu��Klhe[_p�;�� kh^_j`Zsbc�[ehdb� [bl�� ljZgkeb�

jm_fuo� h^gh\j_f_ggh� \k_fb� i_j_^ZlqbdZfb�� ihemqbf��

aZibku\Zy� ihke_^h\Zl_evgh� h^bg� ih^� ^jm]bf� klhe[pu�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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;M�^ey�M �����«��1��<�j_amevlZl_�jZkrbj_gguc�klhe[_p�

[m^_l� \dexqZlv� �N1� we_f_glh\�� >Ze__�� jZkrbjbf� qb�

keh\mx�kljhdm�^h�fZljbpu�0�jZaf_jghklb�1[�N1��^ey�

q_]h� knhjfbjm_f� V�mx� �V �«1�� kljhdm� wlhc�fZljbpu��

^hihegb\�kljhdm�G��kf��\ur_����V���N�gmeyfb�\�gZqZe_�b�

��1�V�N� \� dhgp_� kljhdb�� L_i_jv� klhe[_p�� kh^_j`Zsbc�

i_j_^Z\Z_fu_�h^gh\j_f_ggh�\k_fb�i_j_^ZlqbdZfb�kb]�

gZeu��ijbf_l�\b^��

�6 0; � ����

Klhe[_p�6�kh^_j`bl�1�we_f_glh\��ij_^klZ\eyxsbo�

kh[hc�kb]gZeu�6M��I_j_c^_f�l_i_jv�d�jZkkfhlj_gbx�kb]�

gZeh\�gZ[ex^_gbc��l�_��kb]gZeh\�]�gZ�\uoh^Zo�ijb_fguo�

Zgl_gg��Ghf_j�ijb_fghc�Zgl_ggu�U ���«1��H[hagZqbf�

dZgZevgmx�fZljbpm� �DgF��� kh^_j`Zsmx� dhwnnbpb_glu�

i_j_^Zqb�dZgZeZ�hl�M�]h�i_j_^ZlqbdZ�d�U�fm�ijb_fgbdm�%��

q_j_a�%� �>%UM@��Imklv�%UM�±�dhfie_dkgu_�qbkeZ��fh^mev�

b�Zj]mf_gl�dhlhjuo�hij_^_eyxl�dhwnnbpb_glu�i_j_^Z�

qb� ih� Zfieblm^_� b� k^\b]b� nZa� khhl\_lkl\_ggh�� Imklv�

lZd`_�gZ�\uoh^_�dZ`^hc�ijb_fghc�Zgl_ggu�ijbkmlkl\m_l�

nexdlmZpbhgguc� rmf�� hibku\Z_fuc� dhfie_dkghc� kem�

qZcghc�\_ebqbghc�
U[ ��^_ckl\bl_evgu_�b�fgbfu_�qZklb�

dhlhjhc��U�b��U�y\eyxlky�p_gljbjh\Zggufb�ghjfZevgu�

fb�kemqZcgufb�\_ebqbgZfb�k�^bki_jkbyfb�1
�
����Lh]^Z��

= %6 [ � � ����

Wlh�\ujZ`_gb_�hij_^_ey_l�aZ\bkbfhklv�\_dlhjZ�gZ�

[ex^_gbc�=�hl�\_dlhjZ�kb]gZeh\�6��i_j_^Z\Z_fuo�q_j_a�

\k_�i_j_^Zlqbdb��b�ij_^klZ\ey_l�kh[hc�kbkl_fm�ebg_c�

guo� mjZ\g_gbc�� kh^_j`Zs__� \_dlhj� \hafmsZxsbo� \ha�

^_ckl\bc�[ ��GZebqb_�lZdbo�\ha^_ckl\bc�^_eZ_l�_]h�lhq�

gh_�j_r_gb_�g_\hafh`guf���

Fh`gh� lZd`_� \ujZablv� \_dlhj� gZ[ex^_gbc� q_j_a�

\_dlhj�i_j_^Z\Z_fuo�[ehdh\�ljZgkebjm_fuo�[bl��K�wlhc�

p_evx� \\_^_f� _s_� fZljbpm� &� �%0� jZaf_jghklb�

1[�N1��dhlhjZy��\�h[s_f�kemqZ_��\�dZq_kl\_�we_f_glh\�

kh^_j`bl� dhfie_dkgu_� qbkeZ�� H[hagZqbf� bo� q_j_a�

&VO� �DVO�LEVO�� ]^_�V� ��«1�� O� ��«�N1��DVO�b�EVO�±�^_c�

kl\bl_evgu_�qbkeZ��Lh]^Z��bkihevamy�wlm�fZljbpm�b�ih^�

klZ\eyy�����\������gZc^_f�

= &; [ � � ����

<_dlhj�gZ[ex^_gbc�=�bf__l�dhfie_dkgu_�dhhj^bgZ�

lu��>ey�^Zevg_cr_]h� gZf� m^h[gh�[ueh�[u� bf_lv�^_eh�

lhevdh�k�^_ckl\bl_evgufb�gZ[ex^_gbyfb��K�wlhc�p_evx�

\ujZ`_gb_� ���� ^he`gh� [ulv� g_kdhevdh� ij_h[jZah\Zgh��

I_j\uc� qe_g� ijZ\hc� qZklb� wlh]h� \ujZ`_gby� ij_^klZ\�

ey_l�kh[hc�ijhba\_^_gb_�fZljbpu�k�dhfie_dkgufb�we_�

f_glZfb�K�gZ�fZljbpm�k�^_ckl\bl_evgufb�we_f_glZfb�

;��<�wlhf�kemqZ_�fh]ml�[ulv�khklZ\e_gu�^\Z�g_aZ\bkb�

fuo� \ujZ`_gby� ^ey� ^_ckl\bl_evguo� b� fgbfuo� qZkl_c�

we_f_glh\� ijhba\_^_gby� fZljbp�� bkihevamxsb_� khhl�

\_lkl\_ggh�^_ckl\bl_evgu_�b�fgbfu_�khklZ\eyxsb_�K��

M^h[gh� knhjfbjh\Zlv� gh\mx� fZljbpm� )�� jZaf_jghklb�

�1[�N1�� gh� kh^_j`Zsmx� m`_� lhevdh� ^_ckl\bl_evgu_�

we_f_glu� IPO�� ijbq_f� IPO DPO� ijb� ��P�1� b� IPO E�P�1�O�

ijb� 1�P��1�� :gZeh]bqgh� aZf_gbf� dZ`^h_� dhfie_dk�

gh_� gZ[ex^_gb_� ]U� gZ�^\Z�^_ckl\bl_evguo� \U 5H�]U�� b�

\U�1 ,P�]U���H[jZam_f� \_dlhj� \_dlhj�klhe[_p� ^_ckl\b�

l_evguo�gZ[ex^_gbc�<��Ij_h[jZam_f� lZd`_�b�rmfh\hc�

\_dlhj�ba������H[hagZqbf�^ey�wlh]h�!P ��U�ijb���P�1�

b�!P� ��P�1�ijb�1�P��1��h[jZamy�\_dlhj�klhe[_p�� �F�

�1� dhhj^bgZlZfb��KhihklZ\eyy�ijb\_^_ggu_� \ur_� kh�

hlghr_gby��ihemqbf�hdhgqZl_evgh�

�< ); �� � ����

<ZjbZglu�^_fh^meypbb�

<k_�hibkZggu_�gb`_�\ZjbZglu�^_fh^meypbb�hkgh\u�

\Zxlky�gZ�ij_^iheh`_gbb�h�lhf��qlh�dZgZevgZy�fZljbpZ�

%� aZjZg__� ba\_klgZ� k� ^hklZlhqgh� \ukhdhc� lhqghklvx��

<hijhku�ZgZebaZ�dZgZeZ�k�p_evx�__�hij_^_e_gby�\�aZ�

^Zqb�^Zgghc�klZlvb�g_�\oh^yl��

AZ^ZqZ�^_fh^meypbb�\�kbkl_f_�9�%/$67�aZdexqZ_l�

ky�\�hlukdZgbb�ih�\_dlhjm�gZ[ex^_gbc�=�beb�<�\_dlhjZ�

kb]gZeh\� 6� �beb�[ehdh\�[bl� ;� ��\hegbklZy�ebgby�k\_jom�
hagZqZ_l�� qlh� j_qv� b^_l� h� agZq_gbyo� khhl\_lkl\mxsbo�

\_dlhjh\�� gZc^_gguo� iml_f�^_fh^meypbb� gZ[ex^_gbc���

Ke_^m_l�hlf_lblv��qlh�khhlghr_gby�����beb�����g_�y\ey�

xlky� _^bgkl\_ggufb� h]jZgbq_gbyfb�� hij_^_eyxsbfb�

bkdhfu_� j_r_gby�� G_h[oh^bfh� \uihegblv� _s_� lj_[h�

\Zgby��gZeZ]Z_fu_�mkeh\byf�aZ^Zqb�gZ�h[eZklb�hij_^_�

e_gby� j_r_gbc�� Bf_ggh�� dhfie_dkgu_� qbkeZ�� y\eyx�

sb_ky� dhhj^bgZlZfb� 6� �� ^he`gu� ijbgZ^e_`Zlv� kb]�
gZevghfm� kha\_a^bx� bkihevam_fhc� D:F�� Z� dhhj^bgZlu�

;� �^he`gu� ijbgbfZlv� agZq_gby� ��� beb� ����NZdlbq_kdb�
kms_kl\m_l�ebrv�h^bg�f_lh^�g_ihkj_^kl\_ggh]h�j_r_�

gby�wlhc�aZ^Zqb�±�wlh�iheguc�i_j_[hj�\k_o�\hafh`guo�

\ZjbZglh\�j_r_gbc� �ijb�ijbgyluo�lj_[h\Zgbyo�d�j_r_�

gbx�qbkeh�bo�ohly��dZd�ijZ\beh��b�\_kvfZ�\_ebdh��gh�\k_�

]^Z� dhg_qgh��� Ijb� lZdhf� i_j_[hj_� dZ`^uc� jZa� ^he`gZ�

hp_gb\Zlvky�kl_i_gv�ijb_fe_fhklb�^Zggh]h�j_r_gby��b�

\� j_amevlZl_� i_j_[hjZ� ^he`gh� \u[bjZlvky� kZfh_� ijb�

_fe_fh_�ba�gbo��<�^hklZlhqgh�h[s_f�kemqZ_��djbl_jb_f�

ijb_fe_fhklb�fh`_l�kem`blv�g_\yadZ��khhl\_lkl\mxsZy�

^Zgghfm� j_r_gbx��H[uqgh� \� dZq_kl\_� g_\yadb� bkihev�

amxl� _\deb^h\m� ghjfm� Y� \_dlhjZ� 9 = %6 � � � beb�

: < ); � � �� <� jZkkfZljb\Z_fuo� mkeh\byo� wlhl� djb�

l_jbc� ijb\h^bl� d� j_r_gbx� fZdkbfmfZ� ijZ\^hih^h[by�

�JFI��� LZdhc� kihkh[� ^_fh^meypbb� y\ey_lky� gZb[he__�

wnn_dlb\guf�ba�\k_o�\hafh`guo��H^gZdh��ba�aZ�\ukhdhc�

\uqbkebl_evghc� keh`ghklb�� gZ� ijZdlbd_� _]h� ijbf_gylv�

h[uqgh� g_� m^Zzlky� b� ijboh^blky� bkdZlv�f_g__� wnn_d�

lb\gu_��gh�aZlh�[he__�ijhklu_�f_lh^u��<uqbkebl_evgZy�

keh`ghklv�jZkkfZljb\Z_fhc�aZ^Zqb�hij_^_ey_lky��ij_�

`^_�\k_]h��l_f��qlh�ijboh^blky�bkdZlv�j_r_gby��h[eZklv�

hij_^_e_gby�dhlhjuo�h]jZgbq_gZ�dhg_qguf�fgh`_kl\hf�

^bkdj_lguo� agZq_gbc�� Ba\_klgu_� mijhs_ggu_� f_lh^u�

^_fh^meypbb� hkgh\Zgu� gZ� b^__� j_eZdkZpbb�� dhlhjZy�

k\h^blky�d�ke_^mxs_fm��Ihbkd�j_r_gby�hkms_kl\ey_lky�

\� ^\Z� wlZiZ�� GZ� i_j\hf� wlZi_� hl� g_dhlhjuo� gZb[he__�

h[j_f_gbl_evguo�lj_[h\Zgbc�d�j_r_gbx�hldZau\Zxlky��

lZd�qlh�\f_klh�bkoh^ghc�kljh]hc�aZ^Zqb�jZkkfZljb\Zxl�
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mijhs_ggmx� �j_eZdkbjh\Zggmx���GZ�\lhjhf�wlZi_��dhlh�

juc�fu�[m^_f�gZau\Zlv�hqbkldhc��j_r_gb_�mijhs_gghc�

aZ^Zqb� ih^oh^ysbf� h[jZahf� fh^bnbpbjm_lky�� qlh[u�

m^h\e_l\hjblv� hl[jhr_gguf� h]jZgbq_gbyf�� Gb`_� kh�

^_j`blky�djZldh_�hibkZgb_�g_kdhevdbo�\ZjbZglh\�^_fh�

^meylhjh\��hkgh\Zgguo�gZ�f_lh^_�j_eZdkZpbb���

<�jy^_�f_lh^h\�De>�gZ�i_j\hf�wlZi_��hldZau\Z_fky�

hl�lj_[h\Zgby��qlh[u�dhhj^bgZlu�j_r_gbc�ijbgZ^e_`Z�

eb�d�bkihevam_fhfm�kb]gZevghfm�kha\_a^bx��^himkdZy�\�

dZq_kl\_�dhhj^bgZl�kb]gZeh\�ex[u_�dhfie_dkgu_�qbkeZ��

Khhl\_lkl\mxsb_�j_r_gby�\�ijhkl_cr_f�kemqZ_�\ujZ�

`Zxlky�q_j_a�gZc^_ggu_�\�khhl\_lkl\bb�k�����gZ[ex^_�

gbyf�=��\�\b^_�

%4 = � ����

Ih�ih\h^m�j_r_gbc�mjZ\g_gby� ���� aZf_lbf��qlh�^ey�

_]h�kms_kl\h\Zgby�\�h[uqghf�kfuke_�g_h[oh^bfh��qlh�

[u� fZljbpZ�<� [ueZ� [u� d\Z^jZlghc� b� g_\ujh`^_gghc��

?keb��gZijbf_j��qbkeh�kljhd�wlhc�fZljbpu�[hevr_�qbk�

eZ� _z� klhe[ph\� �qbkeh� mjZ\g_gbc� [hevr_� qbkeZ� g_ba�

\_klguo���lh�����g_�bf__l��dZd�ijZ\beh��kljh]bo�j_r_gbc��

<� h[s_f� kemqZ_� j_r_gb_� \u]ey^bl� ke_^mxsbf� h[jZ�

ahf��

4 '= � ����

]^_�'�±�fZljbpZ�gZkljh_d��
I_j\uc�jZkkfZljb\Z_fuc�ijb_fgbd�wlh]h�deZkkZ�gh�

kbl� gZa\Zgb_� ijb_fgbd� k� ^_dhjj_eypb_c� �IK>��� GZ�

kljhcdZ� '� \� wlhf� kemqZ_� hij_^_ey_lky� ba� dZgZevghc�
fZljbpu�%�ke_^mxsbf�h[jZahf��

�� �+ +' % % %� � ����

]^_�%
+
�±�dhfie_dkgh�khijy`_ggZy�b�ljZgkihgbjh\ZggZy�

fZljbpZ�%��Z�\k_�\ujZ`_gb_�ij_^klZ\ey_l�kh[hc�ik_\^h�

h[jZlgmx�fZljbpm�^ey�%��GZ�\uoh^_�IK>�ihemqZ_f�ke_�

^mxs__�\ujZ`_gb_�

�� �+ +4 6 % % % [� � � ����

]^_�[ �±�\_dlhj�rmfh\��ih^\_^_gguo�d�dZ`^hc�ijb_fghc�

Zgl_gg_�� IK>� jZa^_ey_l� ijhkljZgkl\_gguc� fZljbqguc�

dZgZe� gZ� iZjZee_evgu_� ih^dZgZeu� k� Z^^blb\guf� ijh�

kljZgkl\_ggh�hdjZr_gguf�rmfhf��DZ`^uc� dZgZe� aZl_f�

fh`_l�^_fh^mebjh\Zlvky�hl^_evgh�� dZd� wlh�^_eZ_lky� \�

ljZ^bpbhgguo� kbkl_fZo� k\yab� k� h^ghc� i_j_^Zxs_c� b�

h^ghc�ijb_fghc�Zgl_ggZfb��L_f�kZfuf�j_adh�kgb`Z_lky�

keh`ghklv� ijb_fgbdZ�� AZf_lbf�� qlh� ijb� wlhf� f_`kbf�

\hevgu_�bkdZ`_gby�hlkmlkl\mxl��Hlf_lbf��qlh�mijhs_�

gb_� Ze]hjblfZ� ^_fh^meypbb� ijb� IK>� ijhbkoh^bl� aZ�

kq_l�j_adh]h�kgb`_gby�wnn_dlb\ghklb���

<lhjhc� \ZjbZgl� De>�� jZkkfZljb\Z_fuc� \� ^Zgghc��

klZlv_�� fbgbfbabjm_l� kj_^g_d\Z^jZlbq_kdmx� hrb[dm�

�FKDH�� hp_gb\Zgby��<� dZq_kl\_� gZkljhcdb�'� a^_kv� bk�

ihevam_lky�fZljbpZ��fbgbfbabjmxsZy�\ujZ`_gb_��
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]^_�0�±�hi_jZlhj�fZl_fZlbq_kdh]h�h`b^Zgby��J_amevlZl�

lZdhc� fbgbfbaZpbb� ba\_kl_g� �>�@�� >�@�� >�@�� b� ijb\h^bl� d�

khhlghr_gbx�
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ljZevgZy�iehlghklv�fhsghklb�rmfZ��,�±�_^bgbqgZy�fZl�

jbpZ��615�±�hlghr_gb_�kb]gZe�rmf��(V�±�wg_j]by�kb]gZ�

eZ���?^bgkl\_ggh_�hlebqb_�hl�IK>�±�gZebqb_�
�,V ��

GZ�\lhjhf�wlZi_�IK>�b�FKDH�\_dlhj�4�ihklmiZ_l�gZ�

hqbkldm�� ]^_� ^_ckl\bl_evgu_� b�fgbfu_� qZklb�4M� hdjm]�

eyxlky�^h�[eb`Zcrbo�agZq_gbc�khhl\_lkl\mxsbo�dhhj�

^bgZl� lhq_d� kb]gZevgh]h� kha\_a^by�� LZdbf� h[jZahf� b�

nhjfbjm_lky�j_r_gb_� 6� ��Ih�g_fm�\�hhl\_lkl\bb�k�bk�
ihevam_fuf�fZgbimeypbhgguf� dh^hf�fh`_l� [ulv� gZc�

^_gh�b�j_r_gb_� ;� ��
I_j_c^_f� l_i_jv� d�hibkZgbx�^jm]h]h�Ze]hjblfZ�^_�

fh^meypbb�� bf_gm_fh]h� bl_jZpbhgguf� ihke_^h\Zl_ev�

guf� �BI��� A^_kv� ihke_^h\Zl_evgh� ^_fh^mebjmxl� h^bg�

dZgZe� aZ� ^jm]bf� b� dZ`^uc� jZa� bkihevamxl� h[jZlgmx�

k\yav�ih�j_r_gbx��Ihke_^h\Zl_evghklv�hi_jZpbc�lZdh�

\Z�� \gZqZe_� ijb_fgbd�\u[bjZ_l� i_j_^Zgguc� dZgZe�� dh�

lhjuc�[m^_l�^_fh^mebjh\Zg�i_j\uf��<�dZq_kl\_�lZdh\h�

]h� bf__l� kfuke� \u[jZlv� lhl�� dhlhjuc� [ue� i_j_^Zg� \�

gZb[he__� [eZ]hijbylguo� mkeh\byo��H[� mkeh\byo� i_j_�

^Zqb�lh]h�beb�bgh]h�dZgZeZ�fh`gh�km^blv�ih�dZgZevghc�

fZljbp_��K� __� ihfhsvx�fh`gh� hij_^_eblv�� gZijbf_j��

ghf_j� i_j_^Zxs_c� Zgl_ggu�P�� k� dhlhjhc� ijbgyl� kmf�

fZjguc��ih�\k_f�ijb_fgbdZf��kb]gZe�gZb[hevr_c�fhs�

ghklb��Wlh�fh`gh�k^_eZlv��khihklZ\eyy�_\deb^h\u�ghj�

fu� klhe[ph\�fZljbpu�<�� L_i_jv� k� ihfhsvx�IK>� �BI�

IK>�� beb�FKDH� �BI�FKDH�� ba� mjZ\g_gby� ����� gZc^_f�

P6
� ��Z�ih�g_fm�b�khhl\_lkl\mxsbc�[ehd�[bl�ba� ;� ��Wlh�

j_r_gb_�[m^_f�kqblZlv�hdhgqZl_evguf�b�bkdexqbf�kh�

hl\_lkl\mxsbc�kb]gZe�b�[ehd�ba�\_ebqbg��hij_^_ey_fuo�

gZ� ^Zevg_crbo� wlZiZo� ^_fh^meypbb�� >ey� wlh]h� ����

ljZgknhjfbjm_lky� ke_^mxsbf� h[jZahf�� ba�fZljbpu�%�

m^Zey_lky�P�Zy� kljhdZ�� Z� ba� dhhj^bgZl� gZ[ex^_gbc�=M�

\uqblZxlky�\_ebqbgu� P MP6 %� ��GZ�ke_^mxs_f�rZ]_�j_�

r_gby� hibkZgguc� Ze]hjblf� iheghklvx�ih\lhjy_lky�� gh�

m`_�ijbf_gbl_evgh�d�1���kb]gZem��%�gZqZe_�\u[bjZ_lky�

ghf_j� kb]gZeZ� ba� wlh]h� fgh`_kl\Z�� hij_^_ey_fuc� gZ�

^Zgghf�rZ]_��Z�\�j_amevlZl_�\ujZ[Zlu\Z_lky�j_r_gb_�

hlghkbl_evgh�_]h�agZq_gby��LZdbf�h[jZahf��qbkeh�g_ba�

\_klguo� \gh\v� khdjZsZ_lky� gZ� _^bgbpm� b� \uihegy_lky�

ke_^mxsbc�rZ]��ihdZ�\k_�1�kb]gZeh\�g_�[m^ml�hij_^_�

e_gu��

Ke_^mxsbc� Ze]hjblf� ^_fh^meypbb�� dhlhjuc� [m^_l�

jZkkfhlj_g� \� ^Zgghc� klZlv_�� gZah\_f� Ze]hjblfhf� j_�

eZdkZpbb�gZ�fgh]hf_jghf�dm[_� �:JD���A^_kv��hldZau\Z�

ykv� gZ� i_j\hf� wlZi_� j_r_gby� hl� lj_[h\Zgby� ijbgZ^�

e_`ghklb�kb]gZeh\�kb]gZevghfm�kha\_a^bx� ��^himkdZ_f�

\k_�lZdb_��dhlhju_�ihemqZxlky�ba������dh]^Z�dhhj^bgZlu�

\_dlhjZ�;M�ijbgZ^e_`Zl�_^bgbqghfm�dm[m�
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<� wlbo� ij_^iheh`_gbyo� g_h[oh^bfh� j_rblv� mjZ\�

g_gb_�
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Kljh]h]h�j_r_gby��m^h\e_l\hjyxs_]h� ������\�h[s_f�

kemqZ_��hgh�g_�bf__l��Lh]^Z�\� dZq_kl\_�j_r_gby�\u[_�

j_f�\_dlhj�4��m^h\e_l\hjyxsbc�������^ey�dhlhjh]h�?\d�

eb^h\Z�ghjfZ� � �H3 )4 <� �fbgbfZevgZ��Ba\_klgZ�dhf�

ivxl_jgZy� ijh]jZffZ�� mki_rgh� j_rZxsZy� wlm� aZ^Zqm�

>�@��Bf_ggh�__�fu�b�[m^_f�gb`_�bkihevah\Zlv��

>Ze__�ke_^m_l�ijhp_^mjZ�hqbkldb��<�:JD�hgZ�hkms_�

kl\ey_lky�ke_^mxsbf�h[jZahf��\�khhl\_lkl\bb�k�����hi�

j_^_ey_lky� khhl\_lkl\mxsbc�4� \_dlhj� kb]gZeh\� Ö6 ��<�

dZq_kl\_� hqbs_ggh]h� j_r_gby� \u[_j_f� l_i_jv� \_dlhj�

6� � k� dhhj^bgZlZfb�� agZq_gby� dhlhjuo� \u[jZgu� ba� bk�
ihevam_fh]h� kb]gZevgh]h� kha\_a^by� b� lZdhc�� qlh� ghjfZ�

Ö� �H3 6 6�� �fbgbfZevgZ��

GZdhg_p�� ihke_^gbc� ba� jZkkfZljb\Z_fuo� \� gZklhy�

s_c�klZlv_�kihkh[h\�^_fh^meypbb�ghkbl�gZa\Zgb_�Ze]h�

jblfZ� ihemhij_^_e_gghc� j_eZdkZpbb� �:IHJ���<� aZiZ^�

ghc� ebl_jZlmj_� hg� bf_gm_lky� 6HPL'HILQLWH� 5HOD[DWLRQ�

�60'���<�wlhf�Ze]hjblf_�\\h^yl�\gZqZe_�fZljbpm��\dex�

qZxsmx� g_ba\_klgu_� aZjZg__�� i_j_^Z\Z_fu_� [blu� o��
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jh\Zgby� klhe[pZ�;��E_\uc� \_jogbc� m]he� ����� aZgbfZ_l�

fZljbpZ� jZaf_jghklb� �N1[�N1�� Gb`gbc� e_\uc� m]he�

aZgbfZ_l�kljhdZ�jZaf_jghklb��[�N1��Z�\_jogbc�ijZ\uc�

klhe[_p� jZaf_jghklb� �N1[��� LZdbf� h[jZahf�G� hdZau�

\Z_lky� d\Z^jZlghc�/o/�fZljbp_c�� ]^_�/ �N1����<\_�
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LZdbf�h[jZahf��bgl_j_kmxsZy�gZk�aZ^ZqZ�iheghklvx�

wd\b\Ze_glgZ� aZ^Zq_� fbgbfbaZpbb� ebg_cghc� nmgdpbb�

� �+M � ih� \k_f�fZljbpZf� \b^Z� ������ihemqZxsbfky� ba�

[blh\uo� \_dlhjh\�� l�_�� \_dlhjh\�� dhhj^bgZlu� dhlhjuo�

ijbgbfZxl� agZq_gby� ��� beb� ���� >Ze__� ihdZaZgh�� qlh�

fZljbpZ�8�fh`_l�[ulv�ij_^klZ\e_gZ�dZd�fZljbpZ�+�^ey�

g_dhlhjh]h�[blh\h]h�\_dlhjZ�O�lh]^Z�b�lhevdh�lh]^Z��dh�

]^Z�8�h[eZ^Z_l�ke_^mxsbfb�k\hckl\Zfb��

±�8�kbff_ljbqgZ��

±�_z�^bZ]hgZevgu_�we_f_glu�jZ\gu����

±�8�iheh`bl_evgh�ihemhij_^_e_gZ�� l�_�� \k_� _z� kh[�

kl\_ggu_� qbkeZ� g_hljbpZl_evgu_�� aZf_lbf�� qlh� lZdZy�

fZljbpZ� \k_]^Z� fh`_l� jZkkfZljb\Zlvky� dZd� fZljbpZ�

dh\ZjbZpbc� g_dhlhjh]h� kemqZcgh]h� ]Zmkkh\Z� \_dlhjZ�

jZaf_jghklb�/��

±�8� bf__l� jZg]� ��� l�_�� \k_� _z� klhe[pu� ijhihjpbh�

gZevgu�^jm]�^jm]m��wlh�hagZqZ_l��qlh�ebrv�h^gh�kh[kl�

\_ggh_�agZq_gb_�wlhc�fZljbpu�hlebqgh�hl�gmey��

LZdbf�h[jZahf��aZ^ZqZ�De>�k\h^blky�d�aZ^Zq_�fbgb�

fbaZpbb�nmgdpbb������ih�fZljbpZf�8��bf_xsbf�lhevdh�

qlh�i_j_qbke_ggu_�k\hckl\Z��JZkkfhljbf�j_eZdkZpbhg�

gmx� aZ^Zqm�� hlebqZxsmxky� bkdexq_gb_f� lj_[h\Zgbc� d�

jZg]m�fZljbpu�8��l�_��jZkrbj_gb_f�h[eZklb��ih�dhlhjhc�

ijh\h^blky�fbgbfbaZpby��HdZau\Z_lky��qlh�lZdZy�aZ^Z�

qZ�fh`_l�m`_�[ulv�wnn_dlb\gh�j_r_gZ�qbke_ggh�k�\u�

khdhc�lhqghklvx��IhemqZ_fh_�ijb�wlhf�agZq_gb_�fZljb�

pu�8�h[hagZqbf�q_j_a�8� ��

>ey�ba\e_q_gby�ba�8� �hp_gdb�bkdhfh]h�[blh\h]h�\_d�

lhjZ�O� ij_^eh`_gh� ^\Z� kihkh[Z�� dhlhju_� gZah\zf� mk�

eh\gh�f_lh^hf�gZb[hevr_]h�kh[kl\_ggh]h�\_dlhjZ�fZl�

jbpu�8� �b�jZg^hfbabjh\Zgguf�f_lh^hf��<�gZklhys_c�
jZ[hl_�bkihevam_lky�\lhjhc�ba�gbo��lZd�qlh�_]h�hibkZgb�

_f�fu�b�h]jZgbqbfky��DZd�m`_�hlf_qZehkv��fh`_l�[ulv�

\u[jZg� lZdhc� =Zmkkh\� \_dlhj� jZaf_jghklb� /�� qlh� 8� �

[m^_l�fZljbp_c�_]h�dh\ZjbZpbb��Z�/�Zy�dhhj^bgZlZ�wlh]h�

\_dlhjZ�jZ\gZ���k�\_jhylghklvx����ihkdhevdm�\�khhl\_l�

kl\bb�kh�knhjfmebjh\Zggufb�lj_[h\Zgbyfb�X// ���dZd�

^bZ]hgZevguc�we_f_gl��Ijb�jZg^hfbabjh\Zgghf�f_lh^_�

]_g_jbjmxl� hij_^_e_ggh_�� g_� kebrdhf� fZeh_� qbkeh�

lZdbo�\_dlhjh\� �ihjy^dZ� ����������b�hl[jZku\Zxl�m�gbo�

ihke_^gxx�_^bgbpm��Ihke_�wlh]h�jZaf_jghklv�\_dlhjh\�

klZgh\blky� jZ\ghc� �N1�� >ey� dZ`^h]h� lZdh]h� \_dlhjZ��

dhlhjuc� fu� h[hagZqbf� q_j_a� 4�� hkms_kl\bf� hqbkldm�

lZd�� dZd� wlh� hibkZgh� \ur_� ijbf_gbl_evgh� d� :JD�� >ey�

dZ`^h]h� ba� hqbs_gguo� ^\hbqguo� \_dlhjh\� hij_^_ebf�

_\deb^h\m�f_jm�g_\yadb�Y�b�\u[_j_f�\�dZq_kl\_�hdhgqZ�

l_evgh]h�j_r_gby� ;� �lhl�ba�gbo��^ey�dhlhjh]h�wlZ�f_jZ�
fbgbfZevgZ��

DeZkkbnbdZpby�ljZkk�jZkijhkljZg_gby�jZ^bh\heg�
<ur_� hlf_qZehkv�� qlh� j_rZxs__� \ebygb_� gZ� wn�

n_dlb\ghklv�jZaebqguo�De>�hdZau\Zxl�k\hckl\Z�DgF��<�

jZ[hl_� >�@�[ueh�ihdZaZgh��qlh�wlb�k\hckl\Z�k�^hklZlhq�

ghc� iheghlhc� hij_^_eyxlky� qbkeh\hc� oZjZdl_jbklbdhc�

fZljbpu��bf_gm_fhc�qbkehf�_z�h[mkeh\e_gghklb��QHF���

Wlm� oZjZdl_jbklbdm� fZljbpu� h[hagZqbf� q_j_a� :�� GZ�

ijZdlbd_�khihklZ\eylv�jZaebqgu_�ljZkku�jZkijhkljZg_�

gby� ih� agZq_gbyf�:� g_m^h[gh�� Ihwlhfm� bf__l� kfuke�

khihklZ\blv� bo� j_Zevguf� oZjZdl_jbklbdZf� ljZkku�� lZ�

dbf� dZd�_z�ijhly`_gghklv��gZebqb_�ih]ehsZxsbo�b�hl�

jZ`Zxsbo� ij_iylkl\bc� b� qbkeh� i_j_^Zxsbo� b� ijb_f�

guo� Zgl_gg��^bZiZahg� lbih\uo� agZq_gbc�QHF��Gb`_�� \�

lZ[ebpZo���b����ij_^klZ\e_gu�j_amevlZlu��hlghkysb_ky�

d�kemqZx�bkihevah\Zgby�ih���Zgl_ggu�gZ�ijb_f_�b�i_j_�

^Zq_�b�ih���Zgl_ggu��khhl\_lkl\_ggh��Hgb�ihemq_gu�gZ�

hkgh\_� fh^_eb� ljZkku�� ij_^eh`_gghc� Z\lhjZfb� \� >�@��

Qbkeh�hljZ`Zl_e_c�bkihevam_fuo�\�fh^_eb�gZ� ��f_gv�
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r_�mdZaZggh]h�\�lZ[ebpZo�qbkeZ�emq_c��<�lZ[ebpZo�ijb�

\_^_gu�lZd`_�g_dhlhju_�qbkeh\u_�oZjZdl_jbklbdb�QHF��

jZkkfZljb\Z_fh]h�dZd�kemqZcgZy�\_ebqbgZ��Z�bf_ggh�_z�

kj_^g__� agZq_gb_�� mjh\_gv� ;��� dhlhjuc� wlZ� \_ebqbgZ�

ij_\hkoh^bl�k�\_jhylghklvx�������b�mjh\_gv�;���dhlhjuc�

hgZ�ij_\hkoh^bl�k�\_jhylghklvx�������

Bf_ggh�^ey�wlbo�deZkkh\�ljZkk�gb`_�[m^ml�ijb\_^_�

gu� j_amevlZlu� kjZ\g_gby� wnn_dlb\ghklb� jZaebqguo�

Ze]hjblfh\�De>��

J_amevlZlu�fh^_ebjh\Zgby�

<�j_amevlZl_�fh^_ebjh\Zgby�ihemq_gu�^Zggu_�h�ih�

f_ohmklhcqb\hklb� i_j_^Zqb� [jmllh� [bl� ih� dZ`^hc� ba�

jZkkfZljb\Z_fuo� ljZkk� ijb� bkihevah\Zgbb� D:F� jZa�

ebqghc� djZlghklb� b� ijb� jZaebqguo� Ze]hjblfZo� jZ[hlu�

De>��Ijb�wlhf��dZd�b�\� >�@��bkihevah\Zehkv�ghjfbjh\Zg�

gh_� agZq_gb_� kb]gZe�rmf�
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gbx��\k_�ihemq_ggu_�j_amevlZlu�ih�k\h_fm�h[tzfm�ijb��

\_klb�\�klZlv_�g_�ij_^klZ\ey_lky�\hafh`guf��Fu�h]jZ�

gbqbfky� ebrv� lZ[ebpZfb� agZq_gbc�
�

EK �� khhl\_lkl\mx�

sbo� \_jhylghklb� hrb[db� \hkijhba\_^_gby� [jmllh� [bl�

��
��
�� >ey� beexkljZpbb� ijb\_^_f�� h^gZdh�� g_kdhevdh�

ijbf_jh\�[he__�iheguo�^Zgguo��

�

Jbk�����Ihf_ohmklhcqb\hklv��F:K��o���

^ey�ljZkk�kj_^g_c�^Zevghklb�ijb�D:F��

LZ[ebpZ���

�� >ebgZ�ljZkku����� Qbkeh�emq_c� Kj_^g__�
QHF�

;�� ;�� DeZkk�jZ^bhljZkku�

�� >h����� �� ����� �� ��� FZehc�^Zevghklb�k�fZeuf��
qbkehf�emq_c��F>FE��

�� >h����� �� ����� �� ��� FZehc�^Zevghklb�kh�kj_^gbf��

qbkehf�emq_c��F>KE��

�� >h����� ��� ���� �� �� FZehc�^Zevghklb�k�[hevrbf��
qbkehf�emq_c��F>;E��

�� Hl�����^h������ �� ����� �� ��� Kj_^g_c�^Zevghklb�k�fZeuf��
qbkehf�emq_c��K>FE��

�� Hl�����^h������ �� ����� �� ��� Kj_^g_c�^Zevghklb�kh�kj_^gbf��

qbkehf�emq_c��K>KE��

�� Hl�����^h������ ��� ���� �� ��� Kj_^g_c�^Zevghklb�k�[hevrbf��
qbkehf�emq_c��K>;E��

�� ;he__������ �� ������ ��� !���� ;hevrhc�^Zevghklb�k�fZeuf��
qbkehf�emq_c��;>FE��

�� ;he__������ �� ����� ��� ���� ;hevrhc�^Zevghklb�kh�kj_^gbf��

qbkehf�emq_c��;>KE��

�� ;he__������ ��� ����� ��� ���� ;hevrhc�^Zevghklb�k�[hevrbf��
qbkehf�emq_c��;>;E��

LZ[ebpZ���

�� >ebgZ�ljZkku����� Qbkeh�emq_c� Kj_^g__�
QHF�

;�� ;�� DeZkk�jZ^bhljZkku�

�� >h����� �� ���� ���� ���� FZehc�^Zevghklb�k�fZeuf��
qbkehf�emq_c��F>FE��

�� >h����� �� ���� ��� ���� FZehc�^Zevghklb�kh�kj_^gbf��
qbkehf�emq_c��F>KE��

�� >h����� ��� ��� �� ��� FZehc�^Zevghklb�k�[hevrbf��
qbkehf�emq_c��F>;E��

�� Hl�����^h������ �� ���o���� ���� !�[���� Kj_^g_c�^Zevghklb�k�fZeuf��
qbkehf�emq_c��K>FE��

�� Hl�����^h������ �� ���o���� ���� !�o���� Kj_^g_c�^Zevghklb�kh�kj_^gbf��
qbkehf�emq_c��K>KE��

�� Hl�����^h������ ��� ���� ��� ���� Kj_^g_c�^Zevghklb�k�[hevrbf��
qbkehf�emq_c��K>;E��

�� ;he__������ �� ���o���� �o���� �o���� ;hevrhc�^Zevghklb�k�fZeuf��
qbkehf�emq_c��;>FE��

�� ;he__������ �� ���o���� ���o���� �o���� ;hevrhc�^Zevghklb�kh�kj_^gbf��
qbkehf�emq_c��;>KE��

�� ;he__������ ��� ���o���� �o���� �o���� ;hevrhc�^Zevghklb�k�[hevrbf��
qbkehf�emq_c��;>;E��
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Jbk�����Ihf_ohmklhcqb\hklv�F:K��o���

^ey�ljZkk�kj_^g_c�^Zevghklb�ijb�D:F��

�

Jbk����Ihf_ohmklhcqb\hklv�F:K��o���

^ey�ljZkk�kj_^g_c�^Zevghklb�ijb�D:F��

GZ� jbk�� ���� ijb\_^_gu� djb\u_� ihf_ohmklhcqb\hklb�

^ey� ^\mo� dhgnb]mjZpbc�F:K� ��o�� b� �o���� lj_o� deZkkh\�

ljZkk�b�jZaebqguo�\ZjbZglZo�De>�^ey�D:F���Khhl\_lkl�

\mxsb_�iZjZf_lju�mdZaZgu�gZ�kZfbo�jbkmgdZo�b�\�ih^�

ibkyo�ih^�gbfb���

�

Jbk�����Ihf_ohmklhcqb\hklv��F:K��o���

^ey�ljZkk�kj_^g_c�^Zevghklb�ijb�D:F���

>Zggu_�ih�lj_[m_fuf�agZq_gbyf� EK � >^;@�^ey�h[_k�

i_q_gby� \_jhylghklb� hrb[db� \hkijhba\_^_gby� [jmllh�

[blZ� ��� ^ey� \k_o� jZkkfZljb\Z_fuo� Ze]hjblfh\� De>��

deZkkh\� ljZkk� b� djZlghkl_c�D:F� k\_^_gu� \� lZ[e�� ��� �<�

qbkebl_e_� ^jh[_c� ^ey�F:K� �o��� Z� \� agZf_gZl_e_� ^ey�

F:K�o����A^_kv�ijhq_jdhf�hlf_q_gu�ihey��^ey�dhlhjuo�

ihemq_gb_� j_amevlZlh\� aZljm^g_gh� qj_af_jghc� � \uqbk�

ebl_evghc� keh`ghklvx�� AgZq_gby� EK �� ij_\hkoh^ysb_�

����^;��hlf_q_gu�\hkdebpZl_evguf�agZdhf��

:gZeba�j_amevlZlh\�fh^_ebjh\Zgby�

Ijb\_^_ggu_� j_amevlZlu� k\b^_l_evkl\mxl� h� jZagh�

gZijZ\e_gghf�^_ckl\bb�jZaebqguo�oZjZdl_jbklbd�k_lb�b�

ljZkku��jZkijhkljZg_gby��Ijb�hp_gd_�\ebygby�wlbo�nZd�

lhjh\�[m^_f� ihevah\Zlvky�^Zggufb� lZ[e�� ��� hlghkysb�

fbky�d�JFI��\� l_o�kemqZyo� dh]^Z� lZdbo�^Zgguo�g_l��[m�

^_f�aZf_gylv�bo�ihdZaZl_eyfb�lh]h�De>��dhlhjuc�\�^Zg�

guo�mkeh\byo�y\ey_lky�gZbemqrbf���

?kl_kl\_ggh�� qlh� m\_ebq_gb_� ^Zevghklb� k\yab��

kgb`Z_l� ihf_ohmklhcqb\hklv��Gh� � lhl�nZdl�� qlh�fZeZy�

fgh]hemq_\hklv��^Z`_�ijb�fZehc�^Zevghklb��ijb\h^bl�d�

gbadhc� ihf_ohmklhcqb\hklb� m`_� g_� y\ey_lky� klhev��

ljb\bZevguf��F_`^m�l_f��kZfmx�\ukhdmx�ihf_ohmklhc�

qb\hklv� ijb� 1� ��� ^_fhgkljbjm_l� lj_lbc� deZkk� ljZkk��

dhlhjuc� khhl\_lkl\m_l� fZehc� ^Zevghklb� b� kbevghc��

fgh]hemq_\hklb�� <hh[s_�� ijb� fZehc� fgh]hemq_\hklb��

ihf_ohmklhcqb\hklv� hdZau\Z_lky� \_kvfZ� gbadhc� ijb�

ex[hc� ^ebg_� ljZkku�� ?keb� bf_gh\Zlv� ljZkku� k�

�� ��
E
K ! � �^;� �i_j\h_� agZq_gb_�^ey�D:F���\lhjh_� ±�

^ey�D:F���������lh�hdZ`_lky��qlh�ihqlb�\k_�ljZkku�k�fZ�

ehc�fgh]hemq_\hklvx�hdZau\Zxlky�ly`_eufb����

Qlh�dZkZ_lky�djZlghklb�fZgbimeypbb��lh�\�khhl\_lkl�

\bb�k�^Zggufb�lZ[e�����k�_z�jhklhf�ihf_ohmklhcqb\hklv�

gZ� g_ly`_euo� ljZkkZo� mf_j_ggh� iZ^Z_l�� ZgZeh]bqgh�

lhfm��dZd�wlh�bf__l�f_klh�gZ�ljZkkZo�6,62��hl�Q� ���^h�

Q� ���� gZ� �����^;���>ey� ly`_euo� ljZkk� gZ[ex^Zxlky� b�

agZqbl_evgh�[hevrb_�kgb`_gby�ihf_ohmklhcqb\hklb��

Ke_^m_l�_s_�h[jZlblv�\gbfZgb_�gZ�\ebygb_�qbkeZ�1�

bkihevam_fuo� Zgl_gg� gZ� wnn_dlb\ghklv� 9�%/$67�� GZ�

g_ly`_euo� ljZkkZo� jZaebqb_� ihf_ohmklhcqb\hklb� ^ey�

1� ��� b� 1� ��� g_\_ebdb� �g_kdhevdh� ^;��� gZ� ly`_euo� ±�

\ZjbZgl� k� 1� ��� agZqbl_evgh� ijhb]ju\Z_l� \ZjbZglm� k�

1� ����

I_j_c^_f� l_i_jv� d� kjZ\g_gbx� ihf_ohmklhcqb\hklb��

h[_ki_qb\Z_fhc� jZaebqgufb� Ze]hjblfZfb� De>�� B^_�

Zevguc�Ze]hjblf��JFI��kem`bl�ijb�wlhf�ebrv�^ey�hp_g�

db�ihl_jv��\hagbdZxsbo�ijb�^jm]bo�Ze]hjblfZo��:gZeba�

ijb\_^_gguo� ^Zgguo� ihdZau\Z_l�� qlh� lZdh_� kjZ\g_gb_�

bf__l� kfuke� ijh\h^blv� jZa^_evgh� ^ey� kemqZy� bkihev�

ah\Zgby� kha\_a^by� jZ\guo�ih�fhsghklb� jZ^bhkb]gZeh\�

�D:F���b�jZaebqZxsboky�ih�fhsghklb��D:F��������H[h�

agZqbf�wlb�kemqZb�Z[[j_\bZlmjZfb�KJ\F�b�KJaF�khhl�

\_lkl\_ggh��

Ijb� KJ\F� gZbemqrb_� j_amevlZlu� ^Zzl� :IHJ�� ih�

kjZ\g_gbx� kh� ke_^mxsbf� ih� wnn_dlb\ghklb� Ze]hjbl�

fhf���BI�FKDH���hg���^ey���1� �����^Zzl���\ub]jur���\k_]h��

�
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LZ[ebpZ���

DeZkk�ljZkku� Fh^meypby� JFI� :IHJ� :JD� BI�FKDH� BI�IK>� IK>� FKDH�

D:F�� �������� �������� ���������� �������� ������ ������ ������

D:F��� �������� �������� ������ �������� ������ ������ ������

��

�F>FE��

D:F��� ����� ���������� ������ �������� ������ �������� ��������

D:F�� �������� �������� ������ ������ ������ �������� ������

D:F��� ����� �������� �������� ������ ������ ������ ������

��

�F>KE��

D:F��� ������� ������ ������ �������� ������ ������ ��������

D:F�� ���� ������� �������� �������� ������ ������ ��������

D:F��� ������� ������ �������� �������� ������ ������ ������

��

�F>;E��

D:F��� ������� ������ ������ ���������� ������ ������ ��������

D:F�� ������ ������ �������� �������� ������ ������� ��������

D:F��� ����� ����� ����� ������ ������ ����� ���������

��

�K>FE��

D:F��� ����� ����� ����� ������ ����� ����� �������

D:F�� �������� �������� �������� ������ ������ ������ ��������

D:F��� ����� �������� ���������� �������� ������ �������� ������

��

�K>KE��

D:F��� ������� �������� ���������� ������ ������ �������� ��������

D:F�� ������� �������� �������� ������ �������� ������ ��������

D:F��� ����� ���������� ���������� �������� ������ �������� ������

��

�K>;E��

D:F��� ������� �������� ������ ������ ������ ������ ��������

D:F�� �������� ������ ����� ������� ����� ����� �����

D:F��� ����� ������� ����� ������� ����� ����� �����

��

�;>FE��

D:F��� ������� ����� ����� ����� ����� ����� �����

D:F�� ������ ������ ������ ������� ������� ����� �����

D:F��� ����� ����� ����� ������� ������� ����� �����

��

�;>KE��

D:F��� ����� ������� ������� ����� ����� ������� �����

D:F�� ������ �������� ������ ������ �������� ������ ������

D:F��� ����� ����� ������� ������ ����� ������� �����

��

�;>;E��

D:F��� ������� ������� ����� ������� ������� ����� �����

LZ[ebpZ���

DE>�fZgbimeypby� JFI� :IHJ� :JD� IK>�

D:F���NF��� �� ���� ����� ���

NF�� ��� ��� ��� ���

NF��� ��� ����� ��� ���

D:F��� ����� ��� ��� ���

�

g_kdhevdh�^;��H^gZdh��^ey�1� ���\ub]jur�hdZau\Z_lky�

agZqbl_evgh�[hevrbf�� bgh]^Z� ���^;� b�[he__��GZ� g_ly�

`_euo� ljZkko� :IHJ� ijhb]ju\Z_l� b^_Zevghfm� De>� ^h��

��^;��

Ijb�i_j_oh^_�d�KJaF�m�\k_o�jZkkfZljb\Z_fuo�f_lh�

^Zo� De>� wnn_dlb\ghklv� j_adh� iZ^Z_l�� ijbq_f� \� wlhc�

kblmZpbb�:IHJ�fh`_l�ijhb]ju\Zlv�BI�FKDH�g_kdhevdh�

^;�� HljbpZl_evgh_� \ebygb_� bkihevah\Zgby� kb]gZeh\�

jZaebqghc�fhsghklb�gZ�wnn_dlb\ghklv�g_dhlhjuo�Ze]h�

jblfh\� De>� \� k_lyo� 9�%/$67� ih[m^beh� Z\lhjh\� ij_^�

ijbgylv� ki_pbZevgh_� jZkkfhlj_gb_� wlh]h� \hijhkZ�� j_�

amevlZlu�dhlhjh]h�baeh`_gu�\�ke_^mxs_f�imgdl_��

<ebygb_�baf_g_gby�fhsghklb�kb]gZeh\��
ijb�fZgbimeypbb�

<�\ZjbZgl_�9�%/$67�ih�hlghr_gbx�d�kb]gZeZf��baem�

qZ_fuf�^Zgguf�i_j_^Zlqbdhf��kb]gZeu�^jm]bo�i_j_^Zl�

qbdh\�\uklmiZxl�dZd�ihf_ob��?kl_kl\_ggh��ihwlhfm��qlh�

kb]gZeu� fbgbfZevghc� fhsghklb� hdZau\Zxlky� \� hkh[h�

g_[eZ]hijbylguo� mkeh\byo�� qlh� b� hij_^_ey_l� kms_kl�

\_ggh_� m\_ebq_gb_� kj_^g_c� \_jhylghklb� hrb[db� ijb�

ijhqbo�jZ\guo�mkeh\byo��<�k\yab�k�wlbf�ij_^klZ\ey_lky��

qlh� \� k_lyo� 9�%/$67� ij_^ihqlbl_evgufb� ^he`gu� hdZ�

aZlvky� f_lh^u� fZgbimeypbb�� khojZgyxsb_� fhsghklv�

jZ^bhkb]gZeh\�g_baf_gghc��
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Ke_^m_l��h^gZdh��hlf_lblv��qlh�lj_[h\Zgb_�ihklhyg�

kl\Z�fhsghklb�h]jZgbqb\Z_l�©iehlghklv�mdeZ^dbª�lhq_d�

kb]gZevgh]h� kha\_a^by� b� ijb\h^bl�� ihwlhfm�� d� f_g__�

wnn_dlb\guf�kb]gZeZf��Ijb�\u[hj_�f_lh^Z�fZgbimey�

pbb� \� k_lyo� 9�%/$67� ^he`gu� mqblu\Zlvky� h[_� mdZaZg�

gu_� l_g^_gpbb�� ijbq_f� aZjZg__� g_� ykgh� dZdZy� ba� gbo�

hdZ`_lky�ij_\Zebjmxs_c��Qlh[u�ihemqblv�hl\_l�gZ�wlhl�

\hijhk��[ueh�ijh\_^_gh�ZgZeh]bqgh_�\ur_�hibkZgghfm�

fh^_ebjh\Zgb_�� gh� ^ey� f_lh^h\� fZgbimeypbb� NF�� b�

NF���� ijb� dhlhjuo� fhsghklb� jZ^bhkb]gZeh\� hklZxlky�

ihklhyggufb�� Khhl\_lkl\_ggh� [ueb� kdhjj_dlbjh\Zgu�

bkihevam_fu_� ^ey� fh^_ebjh\Zgby� ijh]jZffu�� H[tzf�

fh^_ebjh\Zgby� [ue� hlghkbl_evgh� g_[hevrbf�� ?]h� j_�

amevlZlu� k\_^_gu� \� lZ[e�� ��� ]^_� ijb\_^_gu� agZq_gby�

EK ��khhl\_lkl\mxsb_�\_jhylghklb�hrb[db�gZ�[jmllh�[bl�

��
��
�^ey�ljZkk���]h�deZkkZ��

Ba�wlhc�lZ[ebpu�ke_^m_l��qlh�ohly�ihl_gpbZevgh��l�_��

ijb� JFI�� D:F��� \� k_lyo� 9�%/$67� \kz�lZdb� g_kdhevdh�

wnn_dlb\g__�NF����gh�ijb�bkihevah\Zgbb�:IHJ�aZf_l�

gh�[he__�wnn_dlb\ghc�hdZau\Z_lky�NF�����

<� aZdexq_gb_� gZklhys_c� klZlvb� Z\lhju� \ujZ`Zxl�

]em[hdmx� [eZ]h^Zjghklv� aZ� ihe_agu_� dhgkmevlZpbb� b�

h[km`^_gby� j_amevlZlh\� gZklhys_c� jZ[hlu� ^�n�f�g��

ijhn��G_fbjh\kdhfm�:��K���

Ebl_jZlmjZ�

���Fmobg� B�:��� G_fbjh\kdbc� F�K��� ©:gZeba� mkeh\bc�

wnn_dlb\gh]h� nmgdpbhgbjh\Zgby� fgh]hZgl_gguo� kbk�

l_f�i_j_^Zqb�bgnhjfZpbb�k�ijhkljZgkl\_gguf�fmevlb�

ie_dkbjh\Zgb_fª��`mjgZe�H:H� ©JZ^bhnbabdZª��JZ^bh�

ehdZpby�b�k\yav�������������\uimkd������k�������

���3��YDQ�5RR\HQ��0��/RWWHU�DQG�'DQLH�YDQ�:\N��6SDFH�

7LPH�3URFHVVLQJ� IRU�&'0$�0RELOH�&RPPXQLFDWLRQV��±�1<��

.OXZHU�$FDGHPLF�3XEOLVKHV��������

���&DVWROGL��3��0XOWLXVHU�'HWHFWLRQ�LQ�&'0$�0RELOH�7HU��

PLQDOV��/RQGRQ��$UWHFK�+RXVH��������

���9HUGX��6��0XOWLXVHU�'HWHFWLRQ��&DPEULGJH��8�.���&DP�

EULGJH�8QLY��3UHVV��������

���KWWS���FY[U�FRP�FY[�GRF�VROYHU�KWPO�� kZcl� ^hklmi_g�

������������

���FZ\juq_\� ?�:��� Bl_jZpbhggh_� d\ZabhilbfZevgh_�

jZaebq_gb_�kb]gZeh\�\�0,02�kbkl_f_�k�ijhkljZgkl\_g�

gh�dhjj_ebjh\Zgguf�rmfhf�� fZl_jbZeu� ,9� <k_jhkkbc�

kdhc�dhgn_j_gpbb�©JZ^bhehdZpby�b�jZ^bhk\yavª�±�BJW�

J:G�����ghy[jy�±���^_dZ[jy������]��

���Djbqb]bg� :�<��� FZ\juq_\� ?�:��� Bl_jZpbhgguc��

^_dh^_j� fZdkbfZevgh]h� ijZ\^hih^h[by� ijhkljZgkl�

\_ggh�\j_f_gguo� [ehqguo� dh^h\� gZ� nhg_� ijhkljZgkl�

\_ggh�dhjj_ebjh\Zggh]h�rmfZ��<_klgbd�Gb`_]hjh^kdh]h��

mgb\_jkbl_lZ� bf�� G�B�� Eh[Zq_\kdh]h�� ��� ����� �������

k���������

'(02'8/$7,21�2)�9�%/$67�

63$7,$//<�08/7,3/(;('�5$',2�

6,*1$/6�:,7+�+,*+(5�25'(5�

02'8/$7,216�

0XNKLQ�,�$���1HPLURYVNL\�0�6��

,Q� WKLV� DUWLFOH� D� FRPSDULVRQ� RI� GLIIHUHQW� GHPRGXODWLRQ�

PHWKRGV�IRU�9�%/$67�VLJQDOV�ZLWK�KLJKHU�RUGHU�PRGXODWLRQV�

ZDV� SHUIRUPHG� GHSHQGLQJ� RQ� FRQGLWLRQV� RI� UDGLR� ZDYH�

SURSDJDWLRQ��%DVHG�RQ�PRGHO�RI�UHDO�UDGLR�ZDYH�SURSDJDWLRQ�

�ZKLFK� ZDV� SURSRVHG� E\� DXWKRUV� HDUOLHU� >�@�� DOO� FKDQQHOV�

ZHUH� FODVVLILHG�� 8VLQJ� 0$7/$%� PRGHOLQJ� SHUIRUPDQFH�

HYDOXDWLRQ� ZDV� SHUIRUPHG� IRU� HDFK� SURSDJDWLRQ� FRQGLWLRQV�

DQG� IRU� HDFK� UHFHLYHU� LQFOXGLQJ� UHODWLYHO\� OLWWOH� VWXGLHG�

UHOD[DWLRQ� PHWKRGV�� 7KH� IRFXV� ZDV� RQ� 4$0� VFKHPHV��

6SHFLILF� UHVHDUFK� ZDV� SHUIRUPHG� IRU� PXOWLSOH� 36.�� ,W� LV�

VKRZQ� WKDW� GLIIHUHQFH� LQ� SRZHU� RI� XVHG� UDGLR� VLJQDOV� IURP�

FRQVWHOODWLRQ� DIIHFWV� WKH� SHUIRUPDQFH� RI� 9�%/$67�

GHPRGXODWLRQ��

GZmqgh_�gZijZ\e_gb_��L_hjby�b�f_lh^u�pbnjh\hc�h[jZ[hldb�kb]gZeh\���
L_ogbq_kdZy�j_ZebaZpby�kbkl_f�h[jZ[hldb�kb]gZeh\�

K_dpby����L_hjby�b�f_lh^u�pbnjh\hc�h[jZ[hldb�kb]gZeh\�

<�jZ[hlZo��ijh\h^bfuo�ih�^Zgghfm�[Zah\hfm�gZijZ\e_gbx�l_hj_lbq_kdbo�bkke_^h\Zgbc��aZdeZ^u\Zxlky�nmg�

^Zf_glZevgu_� hkgh\u�ihkljh_gby� kbkl_f�PHK��DZd�ihdZau\Z_l� ZgZeba�ij_^klZ\e_gguo� ^hdeZ^h\��bkke_^h\Zgby�
jhkkbckdbo�mq_guo�\_^mlky�ih�\k_f�hkgh\guf�gZijZ\e_gbyf�jZa\blby�fbjh\hc�gZmdb�\�h[eZklb�bgnhjfZpbhgguo�

l_ogheh]bc� j_Zevgh]h� \j_f_gb�� Z� bf_ggh�� pbnjh\hc� nbevljZpbb�� fgh]hkdhjhklghc� h[jZ[hldb� b� \_c\e_l�

ij_h[jZah\Zgby�� qZklhlgh�\j_f_gghc� h[jZ[hldb� b� ki_dljZevgh]h�

ZgZebaZ��l_hjbb�[ukljuo�Ze]hjblfh\�PHK��hilbfZevghc�b�Z^Zilb\�

ghc�h[jZ[hldb�kb]gZeh\�b�g_ebg_cghc�nbevljZpbb��

Ih� blh]Zf� ijhr_^r_c� dhgn_j_gpbb� [ueb� ij_^klZ\e_gu� d� gZ�

]jZ`^_gbx� >biehfZfb� eZmj_Zlh\� dhgdmjkZ� fheh^uo� mq_guo� ke_�

^mxsb_�jZ[hlu��

���Fh^_jgbabjh\Zgguc�f_lh^�^bZ]hgZevghc�bg\_jkbb�ijb�kbgl_�

a_� \_c\e_lh\� ^ey� g_ij_ju\gh]h� \_c\e_l�ij_h[jZah\Zgby�� :\lhj� ±�

Kl_�iZgh\� :�;��� ZkibjZgl� KZgdl�I_l_j[mj]kdh]h� ]hkm^Zjkl\_ggh]h�

mgb�\_jkbl_lZ�l_e_dhffmgbdZpbc�bf��F�:��;hgq�;jm_\bqZ��
���Bkke_^h\Zgb_� \hafh`ghklb� ijbf_g_gby� fh^bnbpbjh\Zggh]h�

^bkdj_lgh]h�dhkbgmkgh]h�ij_h[jZah\Zgby�k�^_nhjfZpb_c�qZklhlghc�

hkb� ^ey� ihkljh_gby� kemoh\h]h� ZiiZjZlZ��:\lhj� ±� <Zrd_\bq�F�B���

ZkibjZgl�;_ehjmkkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ�bgnhjfZ�lbdb�b�jZ^bhwe_dljhgbdb��

���F_lh^�ZiijhdkbfZpbb�weebikZ��:\lhj�±�;hl\bg_ghd�:�:���\_^msbc�bg`_g_j�BIM�J:G��
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Ij_bfms_kl\Zfb� kljmdlmjbjh\Zgguo� d\Zabpbdebq_kdbo� gba�

dhiehlghklguo� �4&�/'3&�� dh^h\� ih� kjZ\g_gbx� kh� kemqZcgufb�

/'3&� dh^Zfb� y\eyxlky�� ebg_cgh_� \j_fy� dh^bjh\Zgby�� ijhklZy�

kljmdlmjZ� ZiiZjZlmju� ^_dh^_jZ�� hkgh\ZggZy� gZ� pbdebq_kdbo�

k^\b]Zxsbo�j_]bkljZo��gbadb_�lj_[h\Zgby�d�iZfylb�^ey�ojZg_gby�

ijh\_jhqguo� fZljbp� b� ohjhrb_� ihdZaZl_eb� dhjj_dpbb� hrb[hd��

<�gZklhys__�\j_fy�4&�/'3&�dh^u�rbjhdh�bkihevamxlky�\�klZg�

^ZjlZo�pbnjh\h]h�\_sZgby���'9%�6��7��&���\�klZg^ZjlZo�kbkl_f�

k\yab�b�dhffmgbdZpbc� ��:L0D[�,(((�������H���:/$1�,(((�������Q���

:3$1� �,(((� ��������F��� ,78�*������� 0%:$� �,(((� ��������� :5$1�

�,(((��������� >ey� [_kijh\h^guo� kbkl_f� k\yab� 4&�/'3&� dh^u�

ijb\e_dDxl� agZqbl_evgh_� \gbfZgb_�� ihkdhevdm� h[e_]qZxl� ZiiZ�

jZlmjgmx� j_ZebaZpbx� ijh\_jhqguo� fZljbp� b�l_f� kZfuf� iha\h�

eyxl�e_]dh�j_]mebjh\Zlv�^ebgm�dh^Z�b�kdhjhklv�dh^bjh\Zgby��

M>D���������

F?LH>U�B�:II:J:LMJ:�>?DH>BJH<:GBY�;EHDH<UO��
D<:ABPBDEBQ?KDBO�GBADHIEHLGHKLGUO�DH>H<�

DjZ\q_gdh�:�G���d�l�g���ijh_dlbjh\sbd�kbkl_f�8ELVR�*PE+���*HUPDQ\��H�PDLO��DOH[DQGHU�NUDYWFKHQNR#XELVR�FRP�

�

Dexq_\u_� keh\Z�� gbadhiehlghklgu_� dh^u��
^_dh^bjh\Zgb_�� %4&�/'3&� dh^u�� Zjobl_dlmjZ�

^_dh^_jZ���

%4&�/'3&�dh^u��hkgh\gu_�hij_^_e_gby�

<h� \k_o� \ur_� i_j_qbke_gguo� klZg^ZjlZo�
bkihevamxlky� [ehdh\u_� d\Zabpbdebq_kdb_� gba�
dhiehlghklgu_� �%4&�/'3&�� dh^u�� %4&�/'3&�

dh^� hij_^_ey_lky� [Zah\hc� fZljbp_c�
E

+ �

jZaf_jghklb� u
E E

0 1 �� ]^_�
E
1 � ±� qbkeh� [ehd�

klhe[ph\�b�
E

0 �±�qbkeh�[ehd�kljhd�k�

�0 ] 
E

0 b� �1 ] 
E
1 �� ]^_� 0 �

hij_^_ey_l�qbkeh�ijh\_jhqguo�mjZ\g_gbc�� 1 �

jZ\gh� ^ebg_� dh^h\h]h� keh\Z�� IZjZf_l_j� ] �
hij_^_ey_l� jZaf_jghklv� d\Z^jZlghc� i_j_klZgh\hqghc�

fZljbpu�
LM$ ��bf_xsbc�\_k� ���dZd�^ey�kljhd� lZd�b�^ey�

klhe[ph\��I_j_klZgh\hqgZy�fZljbpZ�ihemqZ_lky�\ke_^�
kl\b_�k^\b]Z�_^bgbqghc�fZljbpu��\�dhlhjhc�dZ`^Zy�ih�
ke_^mxsZy�kljhdZ�y\ey_lky�pbdebq_kdbf�k^\b]hf�\ijZ�
\h� gZ� h^gh� f_klh� ij_^u^ms_c� kljhdb�� Bg^_dk� k^\b]Z�
hij_^_ey_l�ihabpbx�©�ª�\�i_j\hc�kljhd_�fZljbpu��<ky�
[Zah\Zy�fZljbpZ�khklhbl�ba�i_j_klZgh\hqguo�fZljbp�k�
jZaebqgufb�bg^_dkZfb�k^\b]Z�b�gme_\uo�fZljbp��DZ`�
^Zy� gme_\Zy� fZljbpZ� lZd`_� _klv� d\Z^jZlgZy� fZljbpZ�
jZaf_jghklb� ] ]u ��LZ[e����^ey�ijbf_jZ�beexkljbjm_l�
ijh\_jhqgmx�fZljbpm� /'3&� dh^Z� k� dh^h\hc� kdhjhklvx�

5�  � ����^ey�klZg^ZjlZ�:3$1��,(((���������F��� ]^_�bg�

^_dk� ���hij_^_ey_l�gme_\mx�i_j_klZgh\hqgmx�fZljbpm�
�fZljbpZ�khklhbl�ba�h^gbo�gme_c���bg^_dk���hij_^_ey_l�
_^bgbqgmx�fZljbpm��\k_�hklZevgu_�fZljbpu��\oh^ysb_�
\� [Zah\mx� fZljbpm�� y\eyxlky� i_j_klZgh\hqgufb� fZl�
jbpZfb����

;Zah\mx�fZljbpm�fh`gh�lZd`_�ij_^klZ\blv�dZd�fZl�

jbpm��kh^_j`Zsmx�
E

0 �]jmii�ijh\_jhqguo�maeh\��&1*��

b�
E
1 ]jmii� kbf\hevguo� maeh\� �61*���DZ`^Zy� i_j_klZ�

gh\hqgZy�fZljbpZ�aZgbfZ_l�hij_^_e_ggh_�iheh`_gb_�\�
[Zah\hc�fZljbp_��GZijbf_j��i_j_klZgh\bqgZy�fZljbpZ�

����$ �gZoh^blky�\�lj_lv_c�]jmii_�ijh\_jhqguo�maeh\�b�

aZgbfZ_l� ihabpbx� �� \� ��� ]jmii_� kbf\hevguo� maeh\� k�
khhl\_lkl\mxsbf� bg^_dkhf� k^\b]Z�� jZ\ghf� ����Nbdkb�
jh\Zggh_�iheh`_gb_�i_j_klZgh\hqguo�fZljbp�b�bo�bg��

^_dkh\� kms_kl\_ggh� mijhsZ_l� ZiiZjZlmjm� mijZ\e_gby�
^_dh^_jZ�� Z� pbdebq_kdZy� kljmdlmjZ� dh^Z� agZqbl_evgh�

kgb`Z_l�keh`ghklv�^_dh^bjh\Zgby�%4&�/'3&�dh^Z��

:e]hjblfu�^_dh^bjh\Zgby�%4&�/'3&�dh^h\��
b�Zjobl_dlmju�^_dh^_jh\�

/'3&�dh^u�fh]ml�^_dh^bjh\Zlvky�jZaebqgufb�f_lh�

^Zfb�� Z� bf_ggh�� fZ`hjblZjguf� f_lh^hf� �PDMRULW\� ��

ORJLF��� f_lh^hf� k� i_j_\_jlu\Zgb_f� [blZ� �ELW� �� IOLSSLQJ���

\a\_r_gguf�f_lh^hf�k�i_j_\_jlu\Zgb_f�[blZ��Z�lZd`_�

bl_jZlb\gufb� \_jhylghklgufb� f_lh^Zfb�� h[eZ^Zxsb�

fb� gZb[he__� \ukhdhc� wnn_dlb\ghklvx� ^_dh^bjh\Zgby�

�W>��ih�kjZ\g_gbx�k�^jm]bfb�f_lh^Zfb��Rbjhdh�\�ijZd�

lbd_�^_dh^bjh\Zgby�/'3&�dh^h\�bkihevamxlky�^\monZa�

guc�Ze]hjblf�^_dh^bjh\Zgby� �7303$�� >�@��_]h�fh^bnb�

dZpbb� >���@�b�f_lh^�ihkehcgh]h�^_dh^bjh\Zgby��<�ebl_�

jZlmj_� wlhl� f_lh^� bf__l� jZaebqgu_� gZa\Zgby�� OD\HUHG�

GHFRGLQJ��/'$���VWDJJHUHG�GHFRGLQJ��6'$���WXUER�GHFRGLQJ�

PHVVDJH�SDVVLQJ� GHFRGLQJ�Ze]hjblf� �7'03$���Hkgh\gu�

fb� ij_bfms_kl\Zfb� /'$� Ze]hjblfZ� ^_dh^bjh\Zgby�

/'3&� dh^R\�ih�kjZ\g_gbx�k� 7303$�Ze]hjblfhf� �y\ey�

xlky�ke_^mxsb_��

±�^_dh^_j�� kijh_dlbjh\Zgguc� ijb� bkihevah\Zgbb�

wlh]h�Ze]hjblfZ��lj_[m_l�f_gvr_]h�h[t_fZ�iZfylb�q_f�

klZg^Zjlguc�^_dh^_j��j_Zebamxsbc�klZg^Zjlguc�^\mo�

nZaguc�f_lh^�^_dh^bjh\Zgby��

LZ[ebpZ����Ijh\_jhqgZy�fZljbpZ�/'3&�dh^Z�k�dh^h\hc�kdhjhklvx�5� �����
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±�wnn_dlb\ghklv� ^_dh^bjh\Zgby� b� kdhjhklv� koh^b�

fhklb�Ze]hjblfZ�kms_kl\_ggh�\ur_��q_f�m�7303$��Ze�

]hjblf� \uihegy_l� f_gvr_� bl_jZpbc� ^ey� ^hklb`_gby�

jZ\ghc�wnn_dlb\ghklb�^_dh^bjh\Zgby���

Hkgh\u�f_lh^Z�[ueb� aZeh`_gu�\� >�@�b�^Ze__�ihem�

qbeb� jZa\blb_� \� jZ[hlZo� >���@��Fh^bnbpbjm_f�^Zggu_�

f_lh^u� ^ey�^_dh^bjh\Zgby� %4&�/'3&� dh^h\� b� bkke_�

^m_f� wnn_dlb\ghklv�^_dh^bjh\Zgby� b� kdhjhklv�koh^b�

fhklb�fh^bnbpbjh\Zgguo�Ze]hjblfh\��

730'$�Ze]hjblf�^_dh^bjh\Zgby�%4&�/'3&��
b�Zjobl_dlmjZ�^_dh^_jZ�
:e]hjblf�^_dh^bjh\Zgby�

>ey� ^_dh^bjh\Zgby� %4&�/'3&� dh^Z� bkihevam_f�

730'$� Ze]hjblf�� fh^bnbpbjh\Zgguc� ke_^mxsbf� h[�

jZahf��

��� BgbpbZebabjh\Zlv� fZljbpm� khh[s_gbc� ( � dZ�

gZevghc�bgnhjfZpb_c� � ��:e]hjblf�bgbpbZebaZpbb�[m�
^_l�ihykg_g�gb`_��
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���Ijh\_jblv�dh^h\h_�keh\h�gZ�mkeh\b_�±� Ö � 7�+ �

�� ?keb� mkeh\b_� m^h\e_l\hjy_lky� beb� qbkeh� bl_jZpbc�
jZ\�gh�fZdkbfZevghfm� ebfblm�� lh� ^_dh^bjh\Zgb_� ij_�

djZ�sZ_lky��bgZq_� �N N � �b�i_j_oh^�d�rZ]m����

:jobl_dlmjZ�^_dh^_jZ�

:jobl_dlmjZ�^_dh^_jZ� �jbk�����\dexqZ_l�ke_^mxsb_�

hkgh\gu_�dhfihg_glu��

���Ihklhyggmx�iZfylv�^ey�ojZg_gby�iZjZf_ljZ� GF ��
hij_^_eyxs_]h� qbkeh� g_gme_\uo� i_j_klZgh\hqguo�

fZljbp� \� keh_� �[ehd� kljhd_��� ghf_jZ� kehy� \� [Zah\hc�

fZljbp_�� bg^_dkh\� k^\b]Z� i_j_klZgh\hqguo� fZljbp�� Z�

lZd`_�bo�f_klhiheh`_gb_�\�keh_��>ey�ijbf_jZ�hij_^_�

ebf�jZaf_jghklv�iZfylb�^ey�ojZg_gby�iZjZf_ljh\�[Z�

ah\hc� fZljbpu� /'3&� dh^Z�� bf_xs_]h� dh^h\mx� kdh�

jhklv��jZ\gmx�5� ������lZ[e������>ey�dh^bjh\Zgby�iZjZ�
f_ljZ� GF �lj_[m_lky���[bl��^ey�dh^bjh\Zgby�kehy���[b�
lZ��^ey�dh^bjh\Zgby�bg^_dkZ�k^\b]Z���[bl�b�^ey�dh^bjh�

\Zgby� f_klhiheh`_gby� i_j_klZgh\hqghc� fZljbpu� \�

keh_�±���[bl��<k_�\ur_�i_j_qbke_ggu_�iZjZf_lju�dh�

^bjmxlky�h^ghc�kljhdhc�\�iZfylb��kh^_j`Zs_c����[bl��

IZjZf_lju� i_j\h]h� kehy� kh^_j`Zlky� \� ��� kljhdZo�� <�

h[s_c� keh`ghklb�^ey� ojZg_gby�[Zah\hc�fZljbpu� lj_�

[m_lky������������ ����kljhdb��:gZeh]bqguf�h[jZahf�

jZkkqblu\Zxlky�ihlj_[ghklb�\�iZfylb�^ey�^jm]bo�[Zah�

\uo� fZljbp� dh^Z�� IhklhyggZy� iZfylv� khklhbl� ba� lj_o�

k_]f_glh\��ljb�dh^h\uo�kdhjhklb�^ey�jZkkfZljb\Z_fh]h�

klZg^ZjlZ��� dZ`^uc� ba� dhlhjuo� kh^_j`bl� k\_^_gby� h�

[Zah\hc�fZljbp_��DZ`^uc�k_]f_gl�bf__l�hij_^_e_gguc�

klZjlh\uc�Z^j_k��

�

Jbk�����:jobl_dlmjZ�^_dh^_jZ��

k�^\monZaguf�Ze]hjblfhf�^_dh^bjh\Zgby�

���Hi_jZlb\gmx�iZfylv�^ey�ojZg_gby��kqblu\Zgby�b�

aZibkb�khh[s_gbc�\h�\j_fy�^_dh^bjh\Zgby��(�iZfylv���

JZaf_jghklv� iZfylb� jZ\gZ� qbkem� g_gme_\uo� i_j_klZ�

gh\hqguo� fZljbp�� kh^_j`Zsboky� \� [Zah\hc� fZljbp_��

mfgh`_gghfm�gZ�rbjbgm�//5B:25'�keh\Z��GZijbf_j��

^ey�dh^Z�k�dh^h\hc�kdhjhklvx�5� ������lZ[e�����lj_[m_�

fuc� h[t_f� iZfylb� jZ\_g� ���//5B:25'� keh\�� ]^_�

//5B:25' =//5��DZ`^h_�//5�agZq_gb_��jZaf_jghklv�
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\� h[eZklb� \ukhdh]h� hlghr_gby� kb]gZe�rmf� ijb� gbadhf�

agZq_gbb� bl_jZpbc�� \uihegy_fuo� ^_dh^_jhf� ��� bl_jZ�

pbc���>ZggZy�hkh[_gghklv�^_dh^_jZ�fh`_l�[ulv�bkihev�

ah\ZgZ� \� \ukhdhijhba\h^bl_evguo� ^_dh^_jZo�� dh]^Z�

qbkeh� bl_jZpbc� ^he`gh� [ulv�fbgbfZevguf��GZb[he__�

\ukhdbc�\ub]jur�hl�dh^bjh\Zgby��ijb�jZaebqghf�qbke_�

bl_jZpbc��ihdZau\Z_l� /'$�^_dh^_j�^ey� dh^Z�k� dh^h\hc�

kdhjhklvx�5� ������Ke_^m_l�lZd`_�hlf_lblv��qlh�k�m\_eb�
q_gb_f�qbkeZ�bl_jZpbc�\ub]jur�hl�dh^bjh\Zgby�mf_gv��
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rZ_lky�^ey�h[hbo�^_dh^_jh\��m\_ebq_gb_�qbkeZ�bl_jZ�

pbc�g_agZqbl_evgh�baf_gy_l�wnn_dlb\ghklv�^_dh^bjh�

\Zgby��� hkh[_ggh� ^ey� dh^h\� k� \ukhdhc� dh^h\hc� kdhjh�

klvx��

�

Jbk�����Wnn_dlb\ghklv�730'$��µ���µ�ebgby��b�/'$��µ²µ�ebgby��

^_dh^_jh\�^ey�dh^h\hc�kdhjhklb�5� �����ijb�qbke_�bl_�jZpbc���

�����bl_jZpbc��o������bl_jZpbc��h�±����bl_jZpbc�

�

Jbk������Kdhjhklb�koh^bfhklb�^_dh��^bjh\Zgby�730'$��

�µ���µ��ebgby���b�/'$��µ²µ�ebgby��Ze]hjblfh\�^ey�dh^h\hc��

kdhjhklb�5� �����ijb�qbke_�bl_jZpbc�jZ\ghf����

GZ� jbk�� jbk�� ��� �� b� ��� ij_^klZ\e_gu� j_amevlZlu��

bkke_^h\Zgby� kdhjhklb� koh^bfhklb� ^_dh^bjmxsbo�

730'$� b� /'$� Ze]hjblfh\��Ih^� kdhjhklvx� koh^bfhklb�

Ze]hjblfZ� ihgbfZ_lky� kj_^g__� qbkeh� bl_jZpbc�� g_h[�

oh^bfuo�^ey�^hklb`_gby�hij_^_e_gghc�wnn_dlb\ghklb�

^_dh^bjh\Zgby�� Kdhjhklv� koh^bfhklb� ^_dh^bjmxsbo�

Ze]hjblfh\�fh^_ebjh\ZeZkv�ijb�mkeh\bb��qlh�\k_�dh^u�

^_dh^bjh\Zebkv�k�fZdkbfZevguf�qbkehf�bl_jZpbc��jZ\�

ghf�����

:gZeba�j_amevlZlh\�fh^_ebjh\Zgby�ihdZau\Z_l��qlh�

kdhjhklv� koh^bfhklb� /'$� Ze]hjblfZ� agZqbl_evgh� emq�

r_�� q_f� 730'$� Ze]hjblfZ� ijb� gbadbo� dh^h\uo� kdhjh�

klyo��Kdhjhklv�koh^bfhklb�/'$�Ze]hjblfZ�mf_gvrZ_lky�

ih�f_j_�m\_ebq_gby�dh^h\hc�kdhjhklb�dh^Z�b�ijZdlbq_�

kdb�kjZ\gbfZ�kh�kdhjhklvx�koh^bfhklb�730'$�Ze]hjbl�

fZ�ijb�\ukhdbo�dh^h\uo�kdhjhklyo���

�

Jbk�����Wnn_dlb\ghklv�730'$��µ���µ�ebgby��b�/'$��µ²µ�ebgby��

^_dh^_jh\�^ey�dh^h\hc�kdhjhklb�5� �����ijb�qbke_�bl_jZpbc���

�����bl_jZpbc��o������bl_jZpbc��h�±����bl_jZpbc�

�

Jbk�����Kdhjhklb�koh^bfhklb�^_dh�^bjh\Zgby�730'$�

�µ���µ�ebgby��b�/'$��µ²µ�ebgby��Ze]hjblfh\�^ey�dh^h\hc��

kdhjhklb�5� �����ijb�qbke_�bl_jZpbc�jZ\ghf����

�

Jbk������Wnn_dlb\ghklv�730'$��µ����µ�ebgby��b�/'$��µ²µebgby��

^_dh^_jh\�^ey�dh^h\hc�kdhjhklb�5� �����ijb�qbke_�bl_jZpbc���

�����bl_jZpbc��o������bl_jZpbc��h�±����bl_jZpbc�
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Jbk�����Kdhjhklb�koh^bfhklb�^_dh�^bjh\Zgby�730'$��

�µ���µ�ebgby��b�/'$��µ²µebgby��Ze]hjblfh\�^ey�dh^h\hc��

kdhjhklb�5� �����ijb�qbke_�bl_jZpbc�jZ\ghf����

<�aZdexq_gb_�hp_gbf�h[t_fu�hi_jZlb\ghc�iZfylb��

g_h[oh^bfu_�ijb�j_ZebaZpbb�b�^_dh^_jh\��

730'$�^_dh^_j�

���?� iZfylv�� g_h[oh^bfZy� ^ey� aZibkb�� ojZg_gby� b�
kqblu\Zgby�khh[s_gbc�jZ\gZ�?//5B:25'�keh\��]^_�?�

iZjZf_lj� hij_^_ey_l� qbkeh� g_gme_\uo� i_j_klZgh\hq�

guo�fZljbp�\�[Zah\hc�ijh\_jhqghc�fZljbp_��GZijbf_j��

^ey� dh^Z� k� dh^h\hc� kdhjhklvx� ���� h[t_f� jZ\_g�

���//5B:25'�keh\��

���IZfylv� dZgZevguo� khh[s_gbc� jZ\gZ�

E
1 //5B:25'�keh\��

���DZ`^uc� [ehd� h[jZ[hldb� ijh\_jhqguo� maeh\�

�;HIM��lj_[m_l� PD[GF //5�we_f_glh\�iZfylb�b�dZ`^uc�

[ehd� h[jZ[hldb� kbf\hevguo� maeh\� �;HKM�� lj_[m_l�

PD[� ��GY � //5� we_f_glh\� iZfylb�� ]^_� PD[GF � _klv�

fZdkbfZevgZy� kl_i_gv� ]jmiiu� ijh\_jhqguo� maeh\� b�

PD[GY � _klv�fZdkbfZevgZy� kl_i_gv� ]jmiiu�kbf\hevguo�

maeh\�\�[Zah\hc�fZljbp_��

/'$�^_dh^_j�

���IZfylv�^ey�aZibkb��ojZg_gby�b�kqblu\Zgby�\g_r�
gbo�khh[s_gbc�5�khklhbl�ba�]�fh^me_c��DZ`^uc�fh^mev��

\dexqZ_l� PD[ %GF //5 0 we_f_glh\� iZfylb�� <� h[�

s_f� \k_� fh^meb� \dexqZxl� PD[ %GF //5 ]    0 �

PD[ B%GF //5 :25'  0 � we_f_glh\� iZfylb��GZ�

ijbf_j�^ey� dh^Z�k� dh^h\hc�kdhjhklvx� ����h[t_f�jZ\_g�
��� ����//5B:25'�keh\��

JZaf_jghklb�(� b�5� iZfyl_c� ijZdlbq_kdb� khbaf_jb�
fu��

���IZfylv� Zihkl_jbhjguo� khh[s_gbc� � � jZ\gZ�

E
1 //5B:25'�keh\��

���DZ`^uc�\uqbkebl_evguc�[ehd�lj_[m_l� PD[GF //5�

we_f_glh\� iZfylb� b� h^bg� we_f_gl� aZ^_j`db� �),)2�� k�

]em[bghc�jZ\ghc� PD[GF ��

Ebl_jZlmjZ���

���'�-�&��0DF.D\�DQG�5�0��1HDO�� ©1HDU�6KDQQRQ� OLPLW�

SHUIRUPDQFH�RI�ORZ�GHQVLW\�SDULW\�FKHFN�FRGHVª��(OHFWURQLFV�

/HWWHUV��YRO������QR�����SS��������������0DUFK�������

���;�<�+X��(��(OHIWKHULRU��'�0��$UQROG�� DQG�$��'KRODNL��

(IILFLHQW� LPSOHPHQWDWLRQ� RI� WKH� 6XP�SURGXFW� DOJRULWKP� IRU�

GHFRGLQJ�/'3&�FRGHV��3URF�������,(((�*OREH�&RP�&RQI���

SS�����������(��1RY��������

���-��&KHQ��$��'KRODNLD��(��(OHIWKHULRU��0�3�&��)RVVRULHU��

DQG� ;LDR�<�� +X�� 5HGXFHG�&RPSOH[LW\� 'HFRGLQJ� RI� /'3&�

&RGHV��,(((�7UDQV��2Q�&RPPXQLFDWLRQV��YRO������SS�������

������$XJXVW������

���DjZ\q_gdh�:�G��Kgb`_gb_� keh`ghklb�^_dh^bjh\Z�

gby�gbadhiehlghklgh]h�dh^Z��©Pbnjh\Zy�h[jZ[hldZ�kb]�

gZeh\ª�������������K��������

���(��<HR�HW�DO���+LJK�WKURXJKSXW�ORZ�GHQVLW\�SDULW\�FKHFN�

GHFRGHU�DUFKLWHFWXUHV��LQ�3URF��,(((�*/2%(&20��6DQ�$Q�

WRQLR��7;��1RY��������SS������±������

���+RFHYDU�'�(��$�UHGXFHG�FRPSOH[LW\�GHFRGHU�DUFKLWHF�

WXUH�YLD�OD\HUHG�GHFRGLQJ�RI�/'3&�FRGHV��6LJQDO�3URFHVVLQJ�

6\VWHPV��������6,63�������,(((�:RUNVKRS�RQ�SS�����������

������2FW��������

���0��0��0DQVRXU�DQG�1��5��6KDQEKDJ��+LJK�7KURXJKSXW�

/'3&� 'HFRGHUV�� ,(((� 7UDQV�� 2Q� 9HU\� /DUJH� ,QWHJUDWHG�

6\VWHPV��YRO������1R�����SS�����������'HFHPEHU�������

��� )��*XLOORXG��(��%RXWLOORQ�� DQG� -��/��'DQJHU�� /DPEGD�

PLQ�GHFRGLQJ�DOJRULWKP�RI�UHJXODU�DQG�LUUHJXODU� OGSF�FRGHV��

,Q� 3URFHHGLQJV� RI� �UG� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ� 7XUER�

&RGHV�	�5HODWHG�7RSLFV������6HSW��������

�

�

M\Z`Z_fu_�dhee_]b��

>ey� l_o�� dlh� g_� mki_e� hnhjfblv� ih^ibkdm� gZ� \lhjh_� ihem]h^b_� ����� ]h^Z� q_j_a��

H:H�©Jhki_qZlvª��khojZgy_lky�\hafh`ghklv�ijbh[j_l_gby�`mjgZeh\�g_ihkj_^kl\_ggh�\�j_^Zd�

pbb�ih�Z^j_km����������]��Fhkd\Z��Jh`^_kl\_gdZ���?�?����klj�����Jhkkbckdh_�gZmqgh�l_ogbq_kdh_��

h[s_kl\h�jZ^bhl_ogbdb��we_dljhgbdb�b�k\yab�bf��:�K��Ihih\Z��beb�hnhjfblv�AZdZa�\�khhl\_l�

kl\bb�k�lj_[h\Zgbyfb��\uklZ\e_ggufb�gZ�kZcl_�`mjgZeZ��ZZZ�GVSD�UX��

KijZ\db�ih�l_e_nhgZf������������������������������

NZdk�������������������(�PDLO��UQWRUHV#PDLO�UX�
�
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AZ^ZqZ�Z\lhfZlbq_kdh]h�jZkihagZ\Zgby�\b^Z�fh^meypbb�ihem�

q_ggh]h� pbnjh\h]h� kb]gZeZ� jZkkfZljb\Z_lky� \� mkeh\byo� fZdkb�

fZevghc� g_hij_^_ezgghklb�� g_ba\_klgu� iZjZf_lju� b� \b^�rmfZ��

\_ebqbgZ� hlghr_gby� ©kb]gZe�rmfª�� hlkmlkl\m_l� ZijbhjgZy� bg�

nhjfZpby�h�oZjZdl_jbklbdZo�kb]gZeZ��?^bgkl\_ggh_�^hims_gb_�±�

bgl_j\Ze� \hafh`guo� agZq_gbc� kbf\hevghc� kdhjhklb�� dhlhjuc�

fh`_l� [ulv� aZ^Zg� kdhev� m]h^gh� [hevrbf�� Ij_^eZ]Z_lky� ©Ze]h�

jblf� \_jlbdZevguo� dhjh[hdª� �:<D�� ^ey� hij_^_e_gby� hlkmlkl�

\by�gZebqby�Zfieblm^ghc�bgnhjfZpbb�\�kb]gZe_��wnn_dlb\ghklv�

f_lh^Z� beexkljbjm_lky� j_amevlZlZfb� fh^_ebjh\Zgby�� IhdZaZ�

gh�� qlh� :<D� fh`gh� ijbf_gylv� lZd`_� ^ey� jZkihagZ\Zgby� ^jm]bo�

deZkkh\�fh^meypbb��

M>D���������

J:KIHAG:<:GB?�FH>MEYPBB��QLH�FH@GH�MAG:LV���
?KEB�A:J:G??�GBQ?=H�G?�BA<?KLGH��

;_ey_\Z�F�;���^�l�g���GZmqguc�P_glj�IjbdeZ^ghc�We_dljh^bgZfbdb��KZgdl�I_l_j[mj]���
H�PDLO��PDULD�EHOMDHYD��#JPDLO�FRP�

�

Dexq_\u_� keh\Z�� jZkihagZ\Zgb_� \b^Z� fh�
^meypbb��Ze]hjblf�\_jlbdZevguo�dhjh[hd��g_iZ�

jZf_ljbq_kdb_�djbl_jbb��

<\_^_gb_�

JZkihagZ\Zgb_� \b^Z� fh^meypbb� ijbgylh]h�

kb]gZeZ��05�±�PRGXODWLRQ�UHFRJQLWLRQ��±�kms_kl�

\_gguc� wlZi� h[jZ[hldb� ijbgylh]h� kb]gZeZ� \�

kbkl_fZo�jZ^bhdhgljhey�b�ijh]jZffgh�hij_^_�

ey_fuo� jZ^bhkbkl_fZo� �VRIWZDUH�GHILQHG� UDGLR����

F_lh^u� 05� [mjgh� jZa\b\Zxlky� \� ihke_^gb_�

^\Z�^_kylbe_lby��

AZ^Zqb�05�^_eylky�gZ�^\Z�hkgh\guo�deZkkZ��

kh]eZkh\Zggu_� �FRRSHUDWLYH�� b� g_kh]eZkh\Zggu_� �QRQ�

FRRSHUDWLYH��� <� i_j\hf� kemqZ_� f_`^m� i_j_^Zxs_c� b�

ijbzfghc� klhjhghc� _klv� ij_^\Zjbl_evgu_� ^h]h\hjzg�

ghklb��gZijbf_j��qlh�kb]gZe�ke_^m_l�i_j_^Z\Zlv�gZ�ba�

\_klghc�ijbzfgbdm�g_kms_c��beb�qlh�^ebl_evghklv�i_�

j_^Z\Z_fh]h� kbf\heZ� ^he`gZ� [ulv� aZjZg__� h]h\hjzg�

ghc��beb�qlh�kb]gZe�fh^mebjh\Zg�g_ij_f_ggh�h^gbf�ba�

g_kdhevdbo� aZjZg__� ba\_klguo� \b^h\�� G_kh]eZkh\Zg�

ghklv�hagZqZ_l��qlh�lZdbo�^h]h\hjzgghkl_c�g_l��gZ�ijb�

zfghc�klhjhg_�g_l�gbdZdhc�bgnhjfZpbb��djhf_�fZkkb\Z�

bkdZ`zgguo�rmfZfb�hlkqzlh\���

>ey� kh]eZkh\Zgguo� aZ^Zq� jZajZ[hlZgh� [hevrh_�

fgh`_kl\h� ki_pbZevguo�f_lh^h\�� mqblu\Zxsbo� bf_x�

smxky�Zijbhjgmx�bgnhjfZpbx��kf��h[ahju� >����@���>ey�

g_kh]eZkh\Zgguo� qZklh� ijbf_gy_lky� ^\mowlZigZy� ko_�

fZ�� ih� ihemq_gguf� hlkqzlZf� hp_gb\Zxlky� g_dhlhju_�

iZjZf_lju� kb]gZeZ� �g_kmsZy�� kbf\hevgZy� kdhjhklv� b�

l�^����dhlhju_�aZl_f�bkihevamxlky�dZd�bkoh^gu_�^Zggu_�

^ey� lh]h� beb� bgh]h� ©kh]eZkh\Zggh]hª� Ze]hjblfZ�� Ijb�

wlhf� hp_gdZ� \_jhylghklb� ijZ\bevgh]h� jZkihagZ\Zgby�

h[uqgh�g_�mqblu\Z_l�hrb[db�i_j\h]h�wlZiZ�>�@��ij_^ih�

eZ]Z_lky�� qlh� p_gljZevgZy� qZklhlZ� b�beb� kbf\hevgZy�

kdhjhklv�b�beb�h]jZgbq_gguc�gZ[hj�g_kdhevdbo�\hafh`�

guo� \b^h\� fh^meypbb� >��������@� ba\_klgu� \� lhqghklb��

Hq_\b^gh��\�j_Zevguo�mkeh\byo�wnn_dlb\ghklv�ijbf_�

g_gby�ih^h[guo�f_lh^h\�^ey� g_kh]eZkh\Zggh]h� jZkih�

agZ\Zgby�fh`_l�hdZaZlvky� agZqbl_evgh�gb`_�ijh]ghab�

jm_fhc��

Qlh� dZkZ_lky�rmfZ�� bkdZ`Zxs_]h� kb]gZe�� lh� kZfh_�

jZkijhkljZgzggh_� ^hims_gb_� ±� ]Zmkkh\hklv� jZkij_^_�

e_gby��P_euc�ieZkl�f_lh^h\�jZkihagZ\Zgby�fh^meypbb�

khklhbl�\�kjZ\g_gbb�\u[hjhqguo�oZjZdl_jbklbd�kb]gZeZ�

k�l_hj_lbq_kdbfb�agZq_gbyfb��jZkkqblZggufb�\�jZfdZo�

]Zmkkh\kdhc� ]bihl_au�� LZdh\u� f_lh^u� fZdkbfZevgh]h�

ijZ\^hih^h[by�� klZlbklbq_kdbo� fhf_glh\� \ukrbo� ih�

jy^dh\��>�@��lZd`_�kf��>�@��b�^j��>jm]Zy�jZkijhkljZgzggZy�

f_lh^bdZ�±�kjZ\g_gb_�\u[hjhqguo�oZjZdl_jbklbd�kb]gZ�

eZ� k� aZjZg__� aZ^Zggufb�ihjh]Zfb� >���@�� gZagZqZ_fufb�

©ih� j_amevlZlZf� klZlbklbq_kdh]h� fh^_ebjh\Zgbyª� >�@��

Gh�fh^_ebjh\Zgb_� lj_[m_l� ]_g_jZpbb� kemqZcguo� \_eb�

qbg��Z�wlh��\�k\hx�hq_j_^v��ij_^iheZ]Z_l�agZgb_�aZdhgZ�

jZkij_^_e_gby�rmfZ��G_ljm^gh�^h]Z^Zlvky��qlh�\�[hev�

rbgkl\_� kemqZ_\� wdkiemZlbjm_lky� \kz� lhl�`_� ghjfZev�

guc�aZdhg���Wnn_dlb\ghklv�i_j_qbke_gguo�\ur_�f_lh�

^h\�\�kemqZ_��dh]^Z�rmf�g_�]Zmkkh\kdbc��gbq_f�g_�]ZjZg�

lbjm_lky��H^gZdh� ^h� lh]h�� dZd� ihiZklv� \� ijbzfgbd�� ]^_�

�ih�JZckm�>�@��^_ckl\bl_evgh�\hagbdZ_l�]Zmkkh\kdbc�rmf��

kb]gZe�ijhoh^bl�q_j_a�ljhihkn_jm��DZd�b�ex[Zy�^jm]Zy�

nbabq_kdZy� kj_^Z�� hgZ� oZjZdl_jbam_lky� gZebqb_f� ijh�

kljZgkl\_ggh�\j_f_gguo� g_h^ghjh^ghkl_c� jZaebqgh]h�

fZkrlZ[Z��<hagbdZxsb_�nemdlmZpbb� we_dljbq_kdbo� iZ�

jZf_ljh\� [_kihjy^hqgu� >��@� b� ijb\h^yl� d� baf_g_gbyf�

kb]gZeZ�� \_jhylghklguc� aZdhg� jZkij_^_e_gby� dhlhjuo�

\jy^�eb�fh`_l�[ulv�ij_^kdZaZg��G_hij_^_ezgghklv�mkb�

eb\Z_lky�ijb�hljZ`_gbb�kb]gZeZ�hl�bhghkn_ju���

<� wlbo� mkeh\byo� ]Zmkkh\hklv�rmfZ� ±� g_�[he__�� q_f�

m^h[gZy� b^_ZebaZpby�� ih\k_f_klgh_� jZkijhkljZg_gb_�

dhlhjhc� e_]dh� h[tykgy_lky� ki_pbnbq_kdbfb� b� ohjhrh�

bamq_ggufb� k\hckl\Zfb� ghjfZevgh]h� jZkij_^_e_gby��

DZd�ml\_j`^Ze�ImZgdZj_��©\k_�\_jyl�\�mgb\_jkZevghklv�

���������������������������������������������������

�

�
�
©Ihjh]h\hfmª�ih^oh^m�b^_cgh�[ebadb�f_lh^u�kjZ\gbl_evgh]h�ZgZ�
ebaZ�>�����@��<�gbo�dhgkljmbjmxlky�oZjZdl_jbklbdb��dhlhju_�\�mkeh�
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����K_d_c� =��IZjZ^hdku� \� l_hjbb� \_jhylghklb� b�fZ�

l_fZlbq_kdhc�klZlbklbdb�±�F���Fbj�����������k��

����:LOFR[�5��,QWURGXFWLRQ�WR�5REXVW�(VWLPDWLRQ�DQG�+\�

SRWKHVLV�7HVWLQJ���QG�HG��6DQ�'LHJR��&$��(OVHYLHU�$FDGHPLF�

3UHVV��������3������

����.DVVDP� 6�$�� 6LJQDO� 'HWHFWLRQ� LQ� 1RQ�*DXVVLDQ�

1RLVH��6SULQJHU��1HZ�<RUN�����������S��

����*LHVEUHFKW�-�(���&ODUNH�5���$EERWW�'��0RGXODWLRQ�UH�

FRJQLWLRQ�IRU�UHDO�+)�VLJQDOV����3URF��63,(�,QW��6\PS��0LFUR�

HOHFWU��� 0(06�� DQG� 1DQRWHFK�� �������� %ULVEDQH�� $XVWUDOLD��

3�����±�����

����<RVKLRND�+���6KLUDWR�<���7R\RGD�,���8PHKLUD�0��$�IDVW�

PRGXODWLRQ� UHFRJQLWLRQ� WHFKQLTXH� XVLQJ� QHDUHVW� QHLJKERU�

UXOHV�ZLWK�RSWLPL]HG�WKUHVKROG�IRU�PRGXODWLRQ�FODVVLILFDWLRQ�LQ�

5D\OHLJK� IDGLQJ� FKDQQHOV���� 3URF�� ,(((�:LUHOHVV� 3HUVRQDO�

0XOWLPHGLD�&RPPXQLFDWLRQV�&RQI���������3�������������

����(EUDKLP]DGHK� $��� *�� $UGHVKLU�� $� 1HZ� 6LJQDO� 7\SH�

&ODVVL¿HU� IRU� )DGLQJ� (QYLURQPHQWV���� -RXUQDO� RI� &RPSXWLQJ�

DQG�,QIRUPDWLRQ�7HFKQRORJ\������������3����±�����

����+D]]D�$���6KRDLE�0���6DOHK�$���)DKG�$���&ODVVLILFD�

WLRQ� RI� 'LJLWDOO\� 0RGXODWHG� 6LJQDOV� LQ� 3UHVHQFH� RI� 1RQ�

*DXVVLDQ�+)�1RLVH����3URF��RI�,6:&6��������3�����������

����Iurdbg�B�F���>_`mjguc�B�B���LZeuabg�<�G���Q\b�

e_\�L�>��Kbkl_fu�ih^\b`ghc�jZ^bhk\yab��±�F���JZ^bh�b�

k\yav������������k��

����Omj]bg� Y�B��� Ydh\e_\� <�I��Nbgblgu_�nmgdpbb� \�

nbabd_�b�l_ogbd_��±�GZmdZ�����������F��

����DZjZ\Zg� H�<�� JZaebq_gb_� kha\_a^bc� kb]gZeh\� k�

d\Z^jZlmjghc��Zfieblm^ghc��fh^meypb_c�\��mkeh\byo�iZ��
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jZf_ljbq_kdhc� Zijbhjghc� g_hij_^_e_gghklb�� >bkk_j�

lZpby�d�n�f�g���YjhkeZ\ev�����������F��

����0REDVVHUL�%��*���&RQVWHOODWLRQ�6KDSH�DV� D�5REXVW�

6LJQDWXUH� IRU� 'LJLWDO� 0RGXODWLRQ� 5HFRJQLWLRQ���� 3URF�� RI�

,(((�9HK��7HFKQRO��&RQI���YRO����������3����������

����%RXGUHDX�'��� 'XEXF� &��� 3DWHQDXGH� )��� 'XIRXU�0���

/RGJH�-��� ,QNRO�5��$� IDVW�DXWRPDWLF�PRGXODWLRQ� UHFRJQLWLRQ�

DOJRULWKP�DQG� LWV� LPSOHPHQWDWLRQ� LQ�D� VSHFWUXP�PRQLWRULQJ�

DSSOLFDWLRQ����3URF��RI�,(((�0,/&20¶������3����������

����'H�9LWR� /���5DSXDQR�6���9LOODQDFFL�0��$Q� LPSURYHG�

PHWKRG� IRU� WKH� DXWRPDWLF� GLJLWDO� PRGXODWLRQ� FODVVLILFD�

WLRQ���3URF��RI�,(((�,07&¶������3�������������

����%M|UVHOO� 1��� 'DSRQWH� 3��� 'H� 9LWR� /��� 5DSXDQR� 6��

$XWRPDWLF� VLJQDO� UHFRJQLWLRQ� IRU� D� IOH[LEOH� VSHFWUXP�PDQ�

DJHPHQW����3URF�RI�,(((�,0(.2��������3����������

����Kfbjgh\�F�:���K_j]b_gdh�:�;���GZlZevbg�:�;��:e�

]hjblf� Z\lhfZlbq_kdh]h� hij_^_e_gby� \b^Z� fh^meypbb�

jZ^bhkb]gZeh\���>hdeZ^u� ��c� F_`^mgZjh^ghc� Dhgn_�

j_gpbb�'63$�������Lhf�����F��

����$QWRQ� /���9L]LWLX� ,�� 6RPH�DVSHFWV� RI� VLJQDO� UHFRJQL�

WLRQ���� 3URF�� RI� 'LVWDQFH�/HDUQLQJ��� 6LPXODWLRQ�� DQG�� &RP�

PXQLFDWLRQ�,QWHUQDWLRQDO� &RQIHUHQFH�� ������� %UQR��� &]HFK��

5HSXEOLF��3��������

����;X�<���*H�/���:DQJ�%��'LJLWDO�PRGXODWLRQ�UHFRJQLWLRQ�

PHWKRG�EDVHG�RQ�WUHH�VWUXFWXUHG�QHXUDO�QHWZRUNV����3URF�RI�

,&&61¶������3�����±������

����-LQ�<���/L�6���<DQJ�=���:DQJ�<��6WXG\�RI�D�1RYHO�.H\�

)HDWXUH�LQ�1RQ�&RRSHUDWLYH�0RGXODWLRQ�$XWRPDWLF�5HFRJQL�

WLRQ���� :LUHOHVV� &RPPXQLFDWLRQV�� 1HWZRUNLQJ� DQG� 0RELOH�

&RPSXWLQJ��������3������������

����$LVEHWW� -�� $XWRPDWLF� PRGXODWLRQ� UHFRJQLWLRQ� XVLQJ�

WLPH�GRPDLQ�SDUDPHWHUV����6LJQDO�3URFHVVLQJ��YRO�����QR����

������3����������

����<_jklZdh\� ?�<��� AZoZjq_gdh� <�>�� JZkihagZ\Zgb_�

\b^Z� fh^meypbb� madhihehkguo� kb]gZeh\� \h� \j_f_gghc�

h[eZklb�k�bkihevah\Zgb_f�bgl_]jZevgh]h�djbl_jby�madh�

ihehkghklb���� FZl_jbZeu� ;9,,� F_`^mgZjh^ghc� GLD�

�5/1&��������L���±�<hjhg_`��������&����������

����Gbdbnhjh\� B�<�� Ihke_^h\Zl_evgh_� h[gZjm`_gb_�

baf_g_gby�k\hckl\�\j_f_gguo�jy^h\��±�GZmdZ��F��� ������

���k��

����5DIDMORZLF]�(���3DZODN�0���6WHODQG�$��1RQSDUDPHWULF�

VHTXHQWLDO� FKDQJH�SRLQW� GHWHFWLRQ� E\� D� YHUWLFDOO\� WULPPHG�

ER[�PHWKRG���� ,(((� 7� ,QI� 7K�� YRO� ���� QR� ��� ������ 3������

������

����IheeZj^�>`��KijZ\hqgbd�ih�\uqbkebl_evguf�f_�

lh^Zf�klZlbklbdb��F���±NbgZgku�b�klZlbklbdZ������������k��

����6LHJHO� 6��� &DVWHOODQ� -�� 1RQSDUDPHWULF� 6WDWLVWLFV� IRU�

WKH� %HKDYLRUDO� 6FLHQFHV�� ±� 1HZ� <RUN�� 0F*UDZ�+LOO� %RRN�

&RPSDQ\������������S���

02'8/$7,21�5(&2*1,7,21��:+$7�

&$1�:(�),1'�287�127�.12:,1*�

$1<7+,1*�$�35,25,�

%HOMDHYD�0��

FRGXODWLRQ�UHFRJQLWLRQ�SUREOHP�LV�FRQVLGHUHG�LQ�WKH�FDVH�

RI�JUHDWHVW�SRVVLEOH�XQFHUWDLQW\��QR�VLJQDO�FKDUDFWHULVWLFV�DUH�

NQRZQ�D�SULRUL��QR�QRLVH�GLVWULEXWLRQ�DQG�VLJQDO�WR�QRLVH�UDWLR�

DUH� NQRZQ� DOVR�� 7KH� RQO\� DVVXPSWLRQ�PDGH� LV� WKH� V\PERO�

UDWH� LQWHUYDO� ZKLFK� PD\� EH� DV� ZLGH� DV� GHVLUHG�� 9HUWLFDO�

ER[HV� DOJRULWKP� �9%$�� IRU� QRQ�FRRSHUDWLYH� DXWRPDWLF�

GLVFULPLQDWLRQ� EHWZHHQ� GLJLWDO� VLJQDOV� ZLWK� DPSOLWXGH�

LQIRUPDWLRQ��$,��IURP�WKRVH�ZLWKRXW�$,�LV�SUHVHQWHG��9%$�DOVR�

GLVWLQJXLVKHV�EHWZHHQ�VRPH�RWKHU�FODVVHV�RI�VLJQDOV��6RPH�

QXPHULFDO�VLPXODWLRQV�LOOXVWUDWH�WKH�9%$�HIIHFWLYHQHVV��

GZmqgh_�gZijZ\e_gb_��H[jZ[hldZ�kb]gZeh\�\�jZ^bhl_ogbq_kdbo��
b�bgnhjfZpbhggh�baf_jbl_evguo�kbkl_fZo�

K_dpby����H[jZ[hldZ�kb]gZeh\�\�jZ^bhl_ogbq_kdbo�kbkl_fZo�

H[km`^_gb_�ijh[e_f�b�aZ^Zq�h[jZ[hldb�jZ^bhl_ogbq_kdbo�kb]gZeh\�\_ehkv�ih�lj_f�hkgh\guf�gZijZ\e_gbyf��
h[gZjm`_gb_�kb]gZeh\�b�hp_gb\Zgb_�bo�iZjZf_ljh\��jZ^bhehdZpby��i_e_g]Zpby�b�gZ\b]Zpby��ijhkljZgkl\_ggh�

\j_f_ggZy�h[jZ[hldZ�kb]gZeh\��

Ih�blh]Zf�ijhr_^r_c�dhgn_j_gpbb�[ueb�ij_^�
klZ\e_gu�d�gZ]jZ`^_gbx�>biehfZfb�eZmj_Zlh\�

dhgdmjkZ�fheh^uo�mq_guo�ke_^mxsb_�jZ[hlu��

���Ijbf_g_gb_� g_]Zmkkh\kdbo� klZlbklbd� ^ey��

h[gZjm`_gby� jZ^bhkb]gZeh\� \� dhfie_dkbjh\Zgghf�

wg_j]_lbdh�njZdlZevghf� h[gZjm`bl_e_�� :\lhj� ±�

IZjrbg� :�X��� ZkibjZgl� JyaZgkdh]h� ]hkm^Zjkl\_g�

gh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��

���G_dhlhju_� \hijhku� h[jZ[hldb� k\_jorbjhdh�

ihehkguo� kb]gZeh\� b� bo� j_ZebaZpby� \� ijb_fghf�

ljZdl_� ]b^jhehdZlhjZ�� :\lhj� ±� Lhsh\� K�:��� Zkib�

jZgl�D;J�©JZ^bhkljh_gbyª��]��@mdh\kdbc��
���:e]hjblf�ij_^\Zjbl_evghc� h[jZ[hldb� jZ^bh�

ehdZpbhgghc� bgnhjfZpbb� ^ey� j_r_gby� aZ^Zq��

jZkihagZ\Zgby� \� k\_jodhjhl�dhbfimevkghc� JEK���

:\lhj� ±� DjZkgbdh\�X�<��� ZkibjZgl� YjhkeZ\kdh]h�

]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ�bf��I�=��>_fb^h\Z��

�
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Bkke_^h\ZgZ� ijh[e_fZ� jZajZ[hldb� \ukhdhkdhjhklguo�kbkl_f�

i_j_^Zqb�^Zgguo�\�Jhkkbb��Ijb\h^blky�deZkkbnbdZpby�b�jZkkfhl�

j_gu� hj]ZgbaZpbb� jZajZ[hlqbdb� klZg^Zjlh\� \ukhdhkdhjhklguo�

bgl_jn_ckh\� i_j_^Zqb� ^Zgguo��Knhjfmebjh\Zgu� ij_^eh`_gby� ih�

]ZjfhgbaZpbb��

M>D����������

=:JFHGBA:PBY�JHKKBCKDBO�KL:G>:JLH<�I?J?>:QB��
<UKHDHKDHJHKLGUO�BGNHJF:PBHGGUO�IHLHDH<�

:fbg_\�>�:���d�l�g���gZmqguc�khljm^gbd�A:H�©FGBLBª���

Dhg^jZrh\�:�<���\_^msbc�bg`_g_j�A:H�©FGBLBª��

�

Dexq_\u_�keh\Z��bgnhjfZpbhggu_�ihlhdb��
\ukhdhkdhjhklgu_� bgl_jn_cku�� ]ZjfhgbaZpby�

klZg^Zjlh\��kbkl_fu�j_]bkljZpbb�^Zgguo��

<\_^_gb_�

Ijb�jZajZ[hld_�\ukhdhkdhjhklguo�kbkl_f�h[jZ[hldb�

b� j_]bkljZpbb� pbnjh\uo� ^Zgguo� gZ� hl_q_kl\_gguo�

ij_^ijbylbyo�\hagbdZxl�ijh[e_fu��k\yaZggu_�kh�keh`�

ghklvx�ihgbfZgby�klZg^Zjlh\�kh\j_f_gguo�\ukhdhkdh�

jhklguo� bgl_jn_ckh\�� dhlhju_� bf_xl� \_kvfZ� agZqb�

l_evguc� h[t_f� ^hdmf_glZpbb� b� im[ebdmxlky� gZ� bgh�

kljZgguo�yaudZo���

Kms_kl\mxsb_� jhkkbckdb_� klZg^Zjlu�� lZdb_� dZd�

=HKL� ©Klud� ��LQª�b� l�i��mklZj_eb�b�g_�jZkkqblZgu�gZ�

\ukhdhkdhjhklgmx� i_j_^Zqm� ^Zgguo�� <� lh�`_� \j_fy� \�

jZajZ[hldZo� bkihevam_lky� [hevrh_� dhebq_kl\h� bgl_j�

n_ckh\� kdhjhklghc� b� k\_jokdhjhklghc� i_j_^Zqb� aZjm�

[_`ghc�jZajZ[hldb��

Ba� wlh]h� ke_^m_l�� qlh� g_h[oh^bfh� kha^Zgb_�p_eh]h�

jy^Z� hl_q_kl\_gguo� klZg^Zjlh\� gZ� \ukhdhkdhjhklgu_�

bgl_jn_cku�� ]Zjfhgbabjh\Zgguo� k� aZjm[_`gufb� ijb�

ih^^_j`d_� N_^_jZevgh]h� Z]_glkl\Z� ih� l_ogbq_kdhfm�

j_]mebjh\Zgbx� b� f_ljheh]bb� JN�� Ih^� ]ZjfhgbaZpb_c�

ihgbfZ_lky� >�@� Zml_glbqguc� i_j_\h^� gZ� jmkkdbc� yaud��

beb� fh^bnbpbjh\Zgb_� �Z^ZilZpbx�� aZjm[_`guo� klZg�

^Zjlh\� k� mq_lhf� lj_[h\Zgbc� d� hl_q_kl\_gghc� l_ogbd_��

Ijb� ]ZjfhgbaZpbb� ghjfZlb\guo�^hdmf_glh\� g_h[oh^b�

fh�mqblu\Zlv�gZpbhgZevgu_�klZg^Zjlu�JN�>���@��

Djhf_� lh]h�� \� n_^_jZevghc� p_e_\hc� ijh]jZff_�

©JZa\blb_� we_dljhgghc� dhfihg_glghc� [Zau� b� jZ^bh�

we_dljhgbdbª�gZ� ���������� ]h^u��\�qZklghklb��bf__lky�

gZijZ\e_gb_� ©Mgbnbpbjh\Zggu_� we_dljhggu_� fh^meb�

b�[Zah\u_�g_kmsb_�dhgkljmdpbbª��\�dhlhjhf�ij_^mkfhl�

j_gh� f_jhijbylb_� ih� jZajZ[hld_� mgbnbpbjh\Zgguo�

we_dljhgguo� fh^me_c� ijhp_kkhjh\�� kdhjhklgh]h� b�

k\_jokdhjhklgh]h�\\h^Z�\u\h^Z�^Zgguo��rbnjh\Zgby�b�

^_rbnjh\Zgby� ^Zgguo�� bgl_jn_ckh\� h[f_gZ�� kbkl_f�

k[hjZ� b� ojZg_gby� bgnhjfZpbb�� i_jbn_jbcguo� mkl�

jhckl\��kbkl_f�b^_glbnbdZpbb�b�mijZ\e_gby�^hklmihf��

dhg\_jlhjh\��bgnhjfZpbhggh�\uqbkebl_evguo�kbkl_f���

Bgl_jn_cku�y\eyxlky�h[yaZl_evguf�a\_ghf�\�ljZd�

l_� j_]bkljZpbb� b� h[jZ[hldb� \ukhdhkdhjhklguo� bgnhj�

fZpbhgguo� ihlhdh\�� ihkdhevdm� hgb� h[_ki_qb\Zxl� kh�

ijy`_gb_� bklhqgbdh\� kb]gZeh\�� kj_^kl\� j_]bkljZpbb� b�

^jm]bo� a\_gv_\� ljZdlZ� kd\haghc� h[jZ[hldb� kb]gZeh\��

DeZkkbnbdZpby� bgl_jn_ckh\� k� mq_lhf� gZagZq_gby� b�

hkh[_gghkl_c�ijbf_g_gby�ij_^klZ\e_gZ�gZ�jbk�����

<�i_j\mx�hq_j_^v��bgl_jn_cku�fh`gh�jZa^_eblv�gZ�

©\gmlj_ggb_ª�b�©\g_rgb_ª��ih�hlghr_gbx�d�i_jkhgZev�

ghfm� dhfivxl_jm� b� ^jm]bf� kj_^kl\Zf� \uqbkebl_evghc�

l_ogbdb��>�@��D�\gmlj_ggbf�hlghkylky�rbggu_�bgl_jn_c�

ku� 3&,��3&,�([SUHVV�� ,QILQLEDQG�� dhlhju_�ijbf_gyxlky�\�

fh^meyo� \\h^Z�\u\h^Z� ^Zgguo� \� IW<F� b� f_ahgbggu_�

bgl_jn_cku� $'0�� $'0352�� )0&�� 5DSLG,2��ij_^gZagZ�

q_ggu_� ^ey� khijy`_gby� fh^me_c� k� km[fh^meyfb�� D�

\g_rgbf� ±� i_jbn_jbcgu_� bgl_jn_cku� 86%�� 6&6,��

6$7$��6$6�^ey�h[f_gZ�^Zggufb�k�gZdhibl_evgufb�mkl�

jhckl\Zfb�� k_l_\u_� bgl_jn_cku� (WKHUQHW�� )LEUH&KDQQHO�

^ey� ihkljh_gby� \uqbkebl_evguo� k_l_c�� fmevlbf_^bc�

gu_� bgl_jn_cku� 6',�� +'0,�� ,(((������ ^ey� i_j_^Zqb�

\ukhdhkdhjhklguo�\b^_h�ihlhdh\��G_h[oh^bfh�aZf_lblv��

qlh�\�jy^_�kemqZ_\�nmgdpbb�b�ijbf_g_gb_�bgl_jn_ckh\�

fh]ml�baf_gylvky�b�jZkrbjylvky��Djhf_�lh]h��bgl_jn_c�

ku�bf_xl�hij_^_e_gguc�`bag_gguc�pbde�b�kh�\j_f_g_f�

aZf_gyxlky�gZ�[he__�m^h[gu_�b�[he__�kdhjhklgu_��

�

Jbk�����DeZkkbnbdZpby�\ukhdhkdhjhklguo�bgl_jn_ckh\�

<� lZ[e�� �� ijb\_^_g� i_j_q_gv� kh\j_f_gguo� bgl_j�

n_ckh\�b�^Zggu_�h�^hklb]Z_fuo�kdhjhklyo�i_j_^Zqb��Z�

lZd`_�k\_^_gby�h[�bo�jZajZ[hlqbdZo���

AZdexq_gb_�

GZb[he__�ijhkluf�\ZjbZglhf�j_r_gby�aZ^Zq�]Zjfh�

gbaZpbb� ij_^klZ\ey_lky� iheguc� Z^_d\Zlguc� i_j_\h^�

bkoh^gh]h� ghjfZlb\gh]h� ^hdmf_glZ� b� _]h� e_]ZebaZpby�

^ey�JN�ih�^h]h\hj_gghklb�k�ijZ\hh[eZ^Zl_e_f��<lhjhc�

\ZjbZgl�±�fh^bnbdZpby��gZijbf_j��k�mkljZg_gb_f�dZdbo�

lh� g_ZdlmZevguo� ^ey� hl_q_kl\_gghc� l_ogbdb� lj_[h\Z�

gbc�nhjfmebjh\hd�>�@��
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LZ[ebpZ���±�<ukhdhkdhjhklgu_�bgl_jn_cku�

Bgl_jn_ck�

Ij_^_evgZy�
ijhimkdgZy��
kihkh[ghklv���
=[bl�k�

JZajZ[hlqbdb�

86%����� ��
+HZOHWW�3DFNDUG��,QWHO��0LF�
URVRIW��1(&��67�1;3�:LUH�

OHVV��7H[DV�,QVWUXPHQWV�

����
,(((������

���

BBWJ�±�Bgklblml�bg`_�
g_jh\�ih�we_dljhl_ogbd_�b�
jZ^bhwe_dljhgbd_��KR:�

��*�(WKHUQHW� �� �

�*%�6',� ��
6037(�±�h[s_kl\h�dbgh�
l_e_\babhgguo�bg`_g_jh\��

KR:�

+'0,� ��

+LWDFKL��0DWVXVKLWD�(OHFWULF�
,QGXVWULDO��3KLOLSV��(OHFWURQ�
LFV�,QWHUQDWLRQDO��6LOLFRQ�
,PDJH��6RQ\��7KRPVRQ��
7RVKLED�

6$6����� ��
L_ogbq_kdbc�dhfbl_l�7���

�\�khklZ\_�,1&,76���6&6,�
7UDGH�$VVRFLDWLRQ��6&6,7$���

6$7$����� ��

H[t_^bg_ggZy�]jmiiZ�
6$7$�,2��kh^_j`bl�ih^�
dhfbl_lu�$7$�,1&,76�
7�����6&6,�,1&,76��b�6$6�
ih^]jmiim�7���

H6$7$� ����� �

)LEHU�
&KDQQHO�

����

L_ogbq_kdbc�dhfbl_l��Zf_�
jbdZgkdbc�gZpbhgZevguc�
bgklblml�klZg^Zjlh\�
�$16,��

,QILQL%DQG� � ����
,QILQL%DQG�7UDGH�$VVRFLD�
WLRQ�

3&,�([SUHVV� �
3&,�6,*��3&,�6SHFLDO�,QWHU�
HVW�*URXS���\dexqZ_l�[he__�
����dhfiZgbc�

)0&�
� 9,7$�6WDQGDUGV�2UJDQL]D�

WLRQ��962���

��±�hij_^_ey_lky�lbihf�bkihevam_fuo�IEBK��

Kj_^b�gZb[he__�ijbhjbl_lguo�fh`gh�\u^_eblv�klZg^Zjlu�

lZdbo� bgl_jn_ckh\� dZd� 3&,� ([SUHVV�� ��*� (WKHUQHW�� 86%� ���� b�

)0&���\\b^m��bo��gZb[he__��qZklh]h�bkihevah\Zgby�\�kh\j_f_g��

guo�\ukhdhkdhjhklguo�kbkl_fZo�h[jZ[hldb�b�j_]bkljZpbb�pbn�

jh\uo�^Zgguo��

Ebl_jZlmjZ�

���=HKL�3������IjZ\beZ�hnhjfe_gby�b�h[hagZq_gby�ijb�jZajZ�

[hld_�gZ�hkgh\_�ijbf_g_gby�f_`^mgZjh^guo�klZg^Zjlh\��±������

���=HKL� 3� ���� H[sb_� lj_[h\Zgby� d� ihkljh_gbx�� baeh`_�

gbx�hnhjfe_gbx��kh^_j`Zgbx�b�h[hagZq_gbx��KlZg^Zjlu�f_`�

]hkm^Zjkl\_ggu_�� ijZ\beZ� b� j_dhf_g^Zpbb� ih� f_`]hkm^Zjkl�

\_gghc�klZg^ZjlbaZpbb��±������

���=HKL� 3� ������KlZg^ZjlbaZpby� \� Jhkkbckdhc� N_^_jZpbb�

L_jfbgu�b�hij_^_e_gby��±�������

���=HKL� 3� ����� IjZ\beZ� jZajZ[hldb�� ml\_j`^_gby�� h[�

gh\e_gby�b�hlf_gu��±������

���=HKL� 3� ���� =hkm^Zjkl\_ggZy� kbkl_fZ� klZg^ZjlbaZpbb�

Jhkkbckdhc�N_^_jZpbb��IjZ\beZ� jZajZ[hldb�� ijbf_g_gby�� h[�

gh\e_gby�b�ij_djZs_gby�ijbf_g_gby�\�qZklb�jZ[hl��hkms_kl\�

ey_fuo� \� Jhkkbckdhc� N_^_jZpbb�� KlZg^Zjlu� f_`]hkm^Zjkl�

\_ggu_��±������

���=HKL�3�������Ihjy^hd�jZajZ[hldb��ml\_j`^_gby��baf_g_�

gby�� i_j_kfhljZ� b� hlf_gu�� IjZ\beZ� klZg^ZjlbaZpbb� b� j_dh�

f_g^Zpbb�ih�klZg^ZjlbaZpbb��±������

���=HKL�3�����H[sb_�lj_[h\Zgby�d�ihkljh_gbx��baeh`_gbx��

hnhjfe_gbx��kh^_j`Zgbx�b�h[hagZq_gbx��KlZg^Zjlu�f_`]hkm�

^Zjkl\_ggu_��ijZ\beZ�b�j_dhf_g�^Zpbb�ih�f_`]hkm^Zjkl\_gghc�

klZg^ZjlbaZpbb��±������

���>�:��:fbg_\��K�M��M\Zckh\�:gZeba�ijhlhdheh\� ^ey�i_j_�

^Zqb�\ukhdhkdhjhklguo�ihlhdh\�^Zgguo�\�f_`fh�^mevguo�k_l_�

\uo� kh_^bg_gbyo��9,� f_`^mgZjh^gZy� gZmqgh�ijZdlbq_kdZy� dhg�

n_j_gpby� ©BgnhjfZpbhggu_�b� dhf�fmgbdZpbhggu_� l_ogheh]bb�

\� h[jZah\Zgbb�� gZmd_� b� ijhba\h^kl\_ª�� ��Ijhl\bgh�� ����� bxey�

��������K�����±�����

+$5021,=$7,21�2)�7+(�5866,$1�

67$1'$5'6�2)�7+(�+,�63(('�

,17(5)$&(6�

$PLQHY�'�$���.RQGUDVKRY�$�9��

,VVXH� RI� GHVLJQ� RI� KL�VSHHG� LQIRUPDWLRQ� V\VWHP� LQ� 5XVVLD� LV�

VWXGLHG�� &ODVVLILFDWLRQ� RI� KL�VSHHG� LQWHUIDFHV� LV� RIIHUHG�� 5LJKWKROG�

DQG� GHVLJQ� RUJDQL]DWLRQV� RI� VWDQGDUGV� LV� UHYLHZHG��GDUPRQL]DWLRQ�

SUHSRVLWLRQV�LV�IRUPXODWHG��

M\Z`Z_fu_�dhee_]b��

Ijb]eZrZ_f�<Zk�ijbgylv�mqZklb_�\�nhjfbjh\Zgbb�l_fZlbq_kdbo�\uimkdh\�`mjgZeZ�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª�b�jZaf_s_gbx�

j_deZfu�ijh^mdpbb� �mkem]��<Zr_c�hj]ZgbaZpbb�gZ�_]h�kljZgbpZo��<�kemqZ_�iheh`bl_evgh]h�j_r_gby�ijhkbf�ij_^klZ\blv�\�j_^Zdpbx�

`mjgZeZ�<Zrb�ij_^eh`_gby�ih�ieZgh\hfm�jZaf_s_gbx�bgnhjfZpbhgguo�fZl_jbZeh\�b�fZd_l�j_deZfu�ijh^mdpbb��mkem]��k�mdZaZgb_f�

`_eZ_fh]h�_z�f_klhjZkiheh`_gby��h[eh`dZ����y����y�beb���y�klj����p\_lgZy�\gmlj_ggyy�ihehkZ��h[t_f�ihehku�����

@mjgZe� ©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª�ba^Z_lky�k������]h^Z��<uoh^bl�_`_d\ZjlZevgh��lbjZ`hf�±�����wda��JZkijhkljZgy_lky�ih�ih^ibkd_�

q_j_a�Z]_glkl\h� ©Jhki_qZlvª�\�Jhkkbb��bg^_dk���������KG=�b�kljZgZo�;Zelbb��bg^_dk���������Z�lZd`_�gZ�Dhgn_j_gpbb��©Pbnjh\Zy�h[jZ[hldZ�

kb]gZeh\�b�__�ijbf_g_gb_�±�'63$¶ª�b�<uklZ\dZo��©([SR(OHFWURQLFDª��©K\yavWdkihdhffª��©WE?DLJHGBD:��dhfihg_glu��h[hjm^h\Zgb_��l_o�

gheh]bbª��]��Fhkd\Z��b�^j��

GZmqgh�l_ogbq_kdbc�`mjgZe�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª�\dexq_g�\�Kibkhd�ba^Zgbc��j_dhf_g^m_fuc�<:D�JN�^ey�im[ebdZpbb�j_amev�

lZlh\�gZmqguo�bkke_^h\Zgbc� khbkdZl_eyfb�mq_ghc� kl_i_gb�^hdlhjZ�b�dZg^b^ZlZ� l_ogbq_kdbo�gZmd� \�h[eZklb� jZ^bhl_ogbdb�� k\yab�� \uqbkeb�

l_evghc�l_ogbdb��we_dljhgbdb��bgnhjfZpbhggh�baf_jbl_evguo�b�mijZ\eyxsbo�kbkl_f��

IeZgbjm_fu_�kjhdb�ba^Zgby�hl^_evguo�ghf_jh\�`mjgZeZ��
�� �� ±� bxgv� ����� ]��L_fZlbq_kdbc� \uimkd�� ©L_hjby� b� f_lh^u� pbnjh\hc� h[jZ[hldb� kb]gZeh\ª� �ih� fZl_jbZeZf� f_`^mgZjh^ghc� gZmqgh�

l_ogbq_kdhc�dhgn_j_gpbb�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�__�ijbf_g_gb_�±�'63$¶�����ª��

����±�k_gly[jv������]��L_fZlbq_kdbc�\uimkd��©Pbnjh\Zy�h[jZ[hldZ�bah[jZ`_gbcª��

����±�^_dZ[jv������]��L_fZlbq_kdbc�\uimkd��©PHK�\�jZ^bhl_ogbd_�b�kbkl_fZo�l_e_dhffmgbdZpbcª��

Hjb_glbjh\hqgZy�klhbfhklv�j_deZfguo�mkem]��
��y��\g_rgyy��kljZgbpZ�p\_lghc�h[eh`db�±����lukyq�jm[e_c��� �?��p\_lghc�\gmlj_gg_c�ihehku�±���lukyq�jm[e_c��

��y�b���y��\gmlj_ggb_��kljZgbpu�p\_lghc�h[eh`db�±����lukyq�jm[e_c��

@^_f�<Zrbo�ij_^eh`_gbc��

K�gZbemqrbfb�ih`_eZgbyfb��aZf��]eZ\gh]h�j_^ZdlhjZ�^�l�g���ijhn_kkhj�<blya_\�<eZ^bfbj�<bdlhjh\bq��l_e_nhg������������������

Ij_^eh`_gby�ijhrm�gZijZ\eylv�ih�Z^j_km��(�PDLO��YLW\D]HY�Y�Y#UVUHX�UX�beb�LQIR#GVSD�UX�
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H[km`^Z_lky�Zjobl_dlmjZ�gh\hc�kbkl_fu�\ukr_]h�h[jZah\Z�

gby�� __� ]ZjfhgbqgZy� kh]eZkh\Zgghklv� k� Zjobl_dlmjhc� mgb\_jkb�

l_lZ�b�\kljZb\Zgb_�\�gbo�nmg^Zf_glZevghc�ih^]hlh\db�ih�pbn�

jh\hc�h[jZ[hld_�kb]gZeh\�^ey�gZijZ\e_gbc�©BgnhdhffmgbdZpbhg�

gu_� l_ogheh]bb� b� kbkl_fu� k\yabª� b� ©JZ^bhl_ogbdZª�� mjh\_gv��

kh^_j`Zgb_�b�f_lh^heh]by�h[mq_gby��

M>D����������

©PBNJH<:Y�H;J:;HLD:�KB=G:EH<ª�<�GH<HC�KBKL?F?��
<UKR?=H�IJHN?KKBHG:EVGH=H�H;J:AH<:GBY�

KhehgbgZ�:��B���d�l�g��^hp���aZ\�dZn���KZgdl�I_l_j[mj]kdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l��
l_e_dhffmgbdZpbc�bf��ijhn��F�:��;hgq�;jm_\bqZ��H�PDLO�DV�LR#\DQGH[�UX��

�

Dexq_\u_� keh\Z�� h[jZah\Zgb_�� dZq_kl\h��
nmg^Zf_glZevghklv��gZijZ\e_gb_��mjh\_gv��Zj�

obl_dlmjZ��l_ogheh]by�h[mq_gby��dhfivxl_jgh_�

fh^_ebjh\Zgb_��

<\_^_gb_�

Wlhc�klZlv_c�ohl_ehkv�[u�hldjulv�^bkdmkkbx�ih�l_�

f_� ij_ih^Z\Zgby� ^bkpbiebg� pbnjh\hc� h[jZ[hldb� kb]�

gZeh\�\�dhgl_dkl_�gh\hc�kbkl_fu�\ukr_]h�h[jZah\Zgby��

ih^_eblvky�kh[kl\_gguf�hiulhf�b�h[km^blv�k�dhee_]Z�

fb�� agZdhfufb� k� kblmZpb_c� bagmljb�� g_dhlhju_� k\hb�

khh[jZ`_gby��

Hij_^_e_ggh_� mom^r_gb_� dZq_kl\Z� ih^]hlh\db� klm�

^_glh\� \� ihke_^gb_� ^_kylbe_lby�� nmg^Zf_glZevgu_�

ijbqbgu� dhlhjh]h� ohjhrh� ba\_klgu�� ijb\_eh� d� kgb`_�

gbx� klZlmkZ� hl_q_kl\_ggh]h� \ukr_]h� l_ogbq_kdh]h� h[�

jZah\Zgby��M\u�� ©\�ijbdZaghf�ihjy^d_ª�_]h�g_�\hkklZ�

gh\brv��Dj_g�\�klhjhgm�wdhghfbq_kdhc�\u]h^u�hl�jZa�

gh]h� jh^Z� ^_yl_evghklb�� ijbhjbl_l� GBJ� �[_amkeh\gh��

g_hlt_fe_fhc� qZklb� \ukr_]h� h[jZah\Zgby�� khijh\h`�

^Z_lky�ihl_j_c�bgl_j_kZ�d�kh[kl\_ggh�h[jZah\Zl_evghc�

^_yl_evghklb��nZdlbq_kdb�hl\h^bl�_c�\lhjmx�jhev��\�lh�

\j_fy�dZd�\�fbj_�b^_l�dhgdmj_glgZy�[hjv[Z�aZ�dZq_kl\h�

\ukr_]h� h[jZah\Zgby�� Z� _]h� k_j^p_\bgm� khklZ\eyxl�

mjh\_gv�b�kh^_j`Zgb_�h[jZah\Zl_evguo�ijh]jZff��

DZjdZk�Zjobl_dlmju�kbkl_fu�\ukr_]h�h[jZah\Zgby�

Ijbkh_^bg_gb_� Jhkkbb� d� ;hehgkdhfm� ijhp_kkm�

\kljZb\Z_l� jhkkbckdh_� \ukr__� h[jZah\Zgb_� \� _^bgh_�

h[jZah\Zl_evgh_� ijhkljZgkl\h�� iha\hey_l� ij_h^he_lv�

ihke_^kl\by�aZfdgmlhklb�b�kZfhbaheypbb��

Djhf_�lh]h��fh^_ev�jhkkbckdh]h�\ukr_]h�h[jZah\Z�

gby� i_j_klZeZ� hl\_qZlv� lj_[h\Zgbyf�[ukljhc� Z^ZilZ�

pbb�d�^bgZfbqghfm�jZa\blbx�kh\j_f_gghc�gZmdb�b�l_o�

gbdb�� klj_fbl_evghfm�ijhp_kkm� mklZj_\Zgby�� h[gh\e_�

gby�b�jZkrbj_gby�agZgbc�\h�fgh]bo��hkh[_ggh�ijbdeZ^�

guo��h[eZklyo��

<� wlbo� mkeh\byo� [ueh� ijbagZgh� p_e_khh[jZaguf�

kf_s_gb_�Zdp_glh\��\�qZklghklb���

±�k� ih^]hlh\db� ih� hlghkbl_evgh� madbf� l_ogbq_kdbf�

ki_pbZevghklyf� d� ih^]hlh\d_� ih� [he__� rbjhdbf� gZi�

jZ\e_gbyf��

±�k� h[mq_gby� [ukljh� mklZj_\Zxsbf� ijZdlbq_kdbf�

agZgbyf� d� bamq_gbx� hlghkbl_evgh� [he__� mklhcqb\uo�

nmg^Zf_glZevguo�l_hj_lbq_kdbo�agZgbc��

±�k� ljZgkeypbb� agZgbc�ij_ih^Z\Zl_e_f� d�kZfhklhy�

l_evghc� bkke_^h\Zl_evkdhc� jZ[hl_� klm^_glh\� b�h[mq_�

gbx�bo�jZ[hl_�k�bgnhjfZpb_c��©gZmqblvky�mqblvkyª����

±�k�h^gh]h�mjh\gy�h[jZah\Zgby�d�b_jZjobb�mjh\g_c���

Nmg^Zf_glZevghklv� \ukr_]h� l_ogbq_kdh]h� h[jZah�

\Zgby�khq_lZ_l�\�k_[_�ijbhjbl_l�nmg^Zf_glZevguo�l_h�

j_lbq_kdbo� agZgbc� �h[s_ijhn_kkbhgZevguo�b�ki_pbZeb�

abjh\Zgguo�� k� g_h[oh^bfufb� ijZdlbq_kdbfb� gZ\udZfb��

qlh�\�p_ehf�nhjfbjm_l�ijhn_kkbhgZevgu_�dhfi_l_gpbb���

Mgb\_jkbl_l�h[_ki_qb\Z_l�nmg^Zf_glZevgmx�ih^]h�

lh\dm�ih�rbjhdhfm�gZijZ\e_gbx�gZ�^\mo�mjh\gyo���

I_j\uc� mjh\_gv�� khhl\_lkl\mxsbc� kl_i_gb� ©[ZdZ�

eZ\jª��h[_ki_qb\Z_l�[Zah\mx�nmg^Zf_glZevgmx�ih^]h�

lh\dm�ih�rbjhdhfm�gZijZ\e_gbx�b�fh`_l�\dexqZlv�ijh�

nbeb�k�©hdjZr_gghklvxª�h[jZah\Zl_evguo�ijh]jZff���

<lhjhc� mjh\_gv�� khhl\_lkl\mxsbc� kl_i_gb� ©fZ�

]bkljª�� h[_ki_qb\Z_l� m]em[e_ggmx� nmg^Zf_glZevgmx�

ih^]hlh\dm�\�hlghkbl_evgh�[he__�madhc�h[h[s_gghc�h[�

eZklb�\�jZfdZo�rbjhdh]h�gZijZ\e_gby�b�\dexqZ_l�hij_�

^_ey_fu_� mgb\_jkbl_lhf� ijhn_kkbhgZevgh�h[jZah\Z�

l_evgu_�ijh]jZffu�k�dexq_\hc�^ey�ih^]hlh\db�gZmqgh�

bkke_^h\Zl_evkdhc�qZklvx��

GZf_q_ggu_�;hehgkdbf�ijhp_kkhf�baf_g_gby�\�kbk�

l_f_�\ukr_]h�h[jZah\Zgby�ghkyl�\g_rgbc��kljmdlmjguc�

oZjZdl_j�� qlh� ih^q_jdb\Z_lky� l_jfbghf� ©Zjobl_dlmjZª�

�h[sZy�kljmdlmjZ��kbkl_fu�\ukr_]h�h[jZah\Zgby��

<�Zjobl_dlmj_�kbkl_fu�\ukr_]h�h[jZah\Zgby�kh^_j�

`blky� jy^� dhgp_ilmZevguo� dhfihg_glh\�� gh� __� dZjdZk��

bgl_j_kmxsbc�gZk��fh`gh�ij_^klZ\blv�\_jlbdZevx�rb�

jhdbo�gZijZ\e_gbc��mkeh\gh�h[hagZq_gguo�ghf_jZfb��k�

]hjbahglZeyfb�mjh\g_c�ih^]hlh\db��jbk������

�

Jbk�����DZjdZk�Zjobl_dlmju�kbkl_fu�\ukr_]h�h[jZah\Zgby�

>bZiZahg� gZijZ\e_gbc� oZjZdl_jbam_l� ihl_gpbZe� b�

ki_pbnbdm� mgb\_jkbl_lZ�� ;ZdZeZ\jbZl� m^h\e_l\hjy_l�

fZkkh\uc�aZijhk�gZ�\ukr__�h[jZah\Zgb_��FZ]bkljZlmjZ�

hij_^_ey_l� mgbdZevghklv� mgb\_jkbl_lZ�� mjh\_gv� b� jZa�

ghklhjhgghklv�_]h�gZmqguo�bkke_^h\Zgbc�b�klZlmk�mgb�

\_jkbl_lZ�\�p_ehf���

DZjdZk�Zjobl_dlmju�mgb\_jkbl_lZ��

?s_� h^bg� agZqbfuc� l_jfbg�� bkihevam_fuc� Z\lhjZfb�

;hehgkdh]h�ijhp_kkZ�� ±� ©]ZjfhgbaZpbyª�±�ijhlb\hihklZ\�

ey_lky� g_ijb_fe_fhc� ^ey� wlh]h� ijhp_kkZ� ©klZg^ZjlbaZ�

pbbª�b�ih^q_jdb\Z_l�[_amkeh\gh_�ijZ\h�mgb\_jkbl_lh\�gZ�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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jZaghh[jZab_� j_r_gbc� ijb� jZajZ[hld_� h[jZah\Zl_evguo�

ijh]jZff�� kh[kl\_gghc� kljmdlmju� b� l��^��� ijb� mkeh\bb� bo�

\kljZb\Zgby�\�Zjobl_dlmjm�kbkl_fu�\ukr_]h�h[jZah\Zgby���

<_jhylgh�� i_j_oh^� d� gh\hc� kbkl_f_� \ukr_]h� h[jZ�

ah\Zgby�ih\e_q_l�aZ�kh[hc�ihkl_i_ggmx�j_hj]ZgbaZpbx�

kljmdlmju� mgb\_jkbl_lh\��:jobl_dlmjZ� �h[sZy� kljmdlm�

jZ�� mgb\_jkbl_lZ� ho\Zlu\Z_l� _]h� fgh]hh[jZagu_� dhf�

ihg_glu��gh�__� dZjdZk��bgl_j_kmxsbc�gZk�� ]Zjfhgbqgh�

kh]eZkh\Zgguc�k�dZjdZkhf�Zjobl_dlmju�kbkl_fu�\ukr_�

]h� h[jZah\Zgby�� eh]bqgh� ij_^klZ\blv� \_jlbdZevx� nZ�

dmevl_lh\��mkeh\gh�h[hagZq_gguo�ghf_jZfb��k�]hjbahg�

lZeyfb�dZn_^j�nZdmevl_lZ��jbk������

�

Jbk�����DZjdZk�Zjobl_dlmju�mgb\_jkbl_lZ�

Ih^]hlh\dZ�[ZdZeZ\jh\�b�fZ]bkljh\�hkms_kl\ey_lky�ih�

rbjhdhfm�gZijZ\e_gbx��ihwlhfm�_fm�khihklZ\e_g�ljZ^b�

pbhgguc�^ey�jhkkbckdbo�mgb\_jkbl_lh\�©nZdmevl_lª���

DZn_^ju�nZdmevl_lZ� khihklZ\e_gu�mjh\gyf� ih^]h�
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