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]hjblfh\�PHK�lhevdh�h^gh]h�djbl_jby�qZklh�ijb\h^bl�d�

j_adhfm� mom^r_gbx� ^jm]bo� k\hckl\� beb� \hh[s_� d� g_�

ijb_fe_fuf�j_amevlZlZf��

>ey� jZajZ[hldb� kh\j_f_gguo� \ukhdhwnn_dlb\guo�

Ze]hjblfh\�PHK� ij_^eh`_gh� bkihevah\Zlv� fZl_fZlb�

q_kdbc� ZiiZjZl� fgh]hdjbl_jbZevgh]h� kbgl_aZ�� qlh� ih�

a\hey_l�ihemqZlv�[he__�mklhcqb\u_�b�Z^_d\Zlgu_�Ze]h�

jblfu�PHK��D�hkgh\guf�ij_bfms_kl\Zf��dhlhju_�ij_�

^hklZ\ey_l�ZiiZjZl�fgh]hdjbl_jbZevgh]h�kbgl_aZ��fh`�

gh�hlg_klb��

±�kgb`_gb_�Zi_jlmju�\uoh^gh]h�kb]gZeZ�b�agZq_gby�

Z[khexlghc�\_ebqbgu�hrb[db�� l�_��fh^mey�fZdkbfZev�

gh]h� hldehg_gby� hl� bklbggh]h� agZq_gby� kb]gZeZ�� qlh�

hkh[_ggh�\Z`gh�^ey�pbnjh\uo�kbkl_f�h[jZ[hldb��

±�ih\ur_gb_�mklhcqb\hklb�j_amevlZlh\�PHK�gZ�\u�

oh^_�d�g_lhqghklb�aZ^Zgby�bkoh^guo�^Zgguo��

±�m\_ebq_gb_�[ukljh^_ckl\by�Ze]hjblfh\�PHK��

±�h[_ki_q_gb_�nbabq_kdhc� j_Zebam_fhklb� ihemq_g�

guo�j_r_gbc�k�mq_lhf�jy^Z�h]jZgbq_gbc��

Fgh]hdjbl_jbZevguc�kbgl_a�pbnjh\uo�nbevljh\�
h[jZ[hldb�kb]gZeh\�

Pbnjh\u_� mkljhckl\Z�� d� dhlhjuf� ij_`^_� \k_]h� hl�

ghkylky�pbnjh\u_�nbevlju��PN���gZoh^yl�rbjhdh_�ijb�

f_g_gb_�\�jZaebqguo�jZ^bhl_ogbq_kdbo�kbkl_fZo��JLK��

>�«��@��]^_�hkms_kl\ey_lky�h[jZ[hldZ�kb]gZeh\��k`Zlb_�

^Zgguo�� ZgZeba� ki_dljh\�� Z^Zilb\gZy� dhjj_dpby� dZgZ�

eh\� k\yab��fh^_ebjh\Zgb_�^bgZfbq_kdbo� kbkl_f� b� l�i��

Hkgh\gu_�ij_bfms_kl\Z�bkihevah\Zgby�PN��ih�kjZ\g_��

gbx� k� ZgZeh]h\ufb�� h[mkeh\e_gu� [hevrbfb� \hafh`gh�

klyfb� ijZdlbq_kdhc� j_ZebaZpbb� aZ^Zgguo� l_ogbq_kdbo�

oZjZdl_jbklbd�b�kha^Zgb_f�gZ�bo�[Za_�jZaebqguo�Z^Zi�

lb\guo�kbkl_f���

GZb[he__�qZklh�ijb�kbgl_a_�PN�bkihevam_lky�djbl_�

jbc�fbgbfmfZ�kj_^g_d\Z^jZlbq_kdhc�hrb[db��KDH���Djb�

l_jbc�fbgbfmfZ�KDH�iha\hey_l� ihemqblv� kljmdlmjm� Ze�

]hjblfh\�PHK��Z�lZd`_�ZgZeblbq_kdh_�j_r_gb_�\�j_Zev�

ghf�fZkrlZ[_�\j_f_gb��h^gZdh�ihdZau\Z_l�m^h\e_l\hjb�

l_evgu_�j_amevlZlu�lhevdh�\�kemqZ_�klZpbhgZjguo�\oh^�

guo� kb]gZeh\�� <ha^_ckl\b_� kb]gZeZ� k� baf_gyxsbf_ky�

oZjZdl_jbklbdZfb�gZ�\oh^�mkljhckl\�PHK��hilbfZevguo�

ih�djbl_jbx�fbgbfmfZ�KDH��ijb\h^bl�d�j_adhfm�\hajZk�

lZgbx� hrb[db�� g_^himklbfhfm�^ey� kbkl_f� k� h]jZgbq_g�

ghc�Zi_jlmjhc���

>ey�kbgl_aZ�mklhcqb\uo�PN�b�Ze]hjblfh\�PHK� >������

���������b�^j�@�ij_^eZ]Z_lky�bkihevah\Zlv�dhf[bgbjh\Zg�

guc�djbl_jbc�fbgbfmfZ�KDH��

> @¦ '�� 
Q

QHQH �������PLQ �� DDH ��� ����

]^_� �� �dD �� ��QH �� ��QH' � ±� hrb[dZ�nbevljZpbb� b� __�

ijhba\h^gZy�khhl\_lkl\_ggh��<lhjh_�keZ]Z_fh_�\�djbl_�

jbb� ���� h]jZgbqb\Z_l� ^bki_jkbx� kdhjhklb� baf_g_gby�

hrb[db�b��ke_^h\Zl_evgh��dhk\_ggh�\eby_l�gZ�\_ebqbgm�

fh^mey�fZdkbfZevghc�hrb[db�gZ�\uoh^_�nbevljZ��Z�lZd�

`_� ih\urZ_l� lhqghklv� b� mklhcqb\hklv� jZ[hlu� Z^Zilb\�

guo� ij_^kdZaZl_e_c��Ijb� � D � \ujZ`_gb_� ���� i_j_oh�

^bl�\�ba\_klguc�djbl_jbc�fbgbfmfZ�KDH��>hklhbgkl\hf�

djbl_jby� ����� dZd� b� ba\_klgh]h� djbl_jby� KDH�� y\ey_lky�

\hafh`ghklv�bkihevah\Zgby�Ze]hjblfh\�ebg_cghc�Ze]_[�

ju��iha\heyxsbo�ihemqZlv�j_r_gby�\�j_Zevghf�fZkrlZ�

[_�\j_f_gb��

Ijb�kbgl_a_�g_Z^Zilb\guo�nbevljh\�k�dhg_qghc�bf�

imevkghc�oZjZdl_jbklbdhc��DBO�� >�@�ijbf_g_gb_�ij_^eh�

`_ggh]h�djbl_jby�h[_ki_qb\Z_l�gZ��«����f_gvrbc�ih�

jy^hd�PN�ijb�jZ\ghc�rbjbg_�i_j_oh^ghc�ihehku�beb�gZ�

�«����f_gvrmx�rbjbgm�i_j_oh^ghc�ihehku�ijb�jZ\guo�

ihjy^dZo�DBO�nbevljh\��>hdZaZgZ� >�@�p_e_khh[jZaghklv�

bkihevah\Zgby� ij_^eh`_ggh]h� djbl_jby� d� kbgl_am� \_kh�

\uo�nbevljh\�k`Zlby��mklhcqb\uo�d�\ebygbx�bkdZ`_gbc��



�

�

�
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Kbgl_abjh\Zggu_� nbevlju� ih� k\hbf� oZjZdl_jbklbdZf�

ij_\hkoh^yl�ba\_klgu_�\_kh\u_�nbevlju�b�fh]ml�[ulv�

wnn_dlb\gh� bkihevah\Zgu� \� khhl\_lkl\mxsbo� jZ^bh�

l_ogbq_kdbo�kbkl_fZo��

Wnn_dlb\guf�f_lh^hf�ij_h^he_gby�Zijbhjghc�g_�

hij_^_e_gghklb�ijb�j_r_gbb�aZ^Zq�ijb_fZ�b�h[jZ[hl�

db� bgnhjfZpbb�y\ey_lky�ijbf_g_gb_� Z^Zilb\guo� kbk�

l_f�� A^_kv� ih^� Z^ZilZpb_c� ihgbfZ_lky� ijhp_kk� hilb�

fZevghc� i_j_kljhcdb� kljmdlmju� b� iZjZf_ljh\� mkljhc�

kl\Z�h[jZ[hldb�kb]gZeZ�\�khhl\_lkl\bb�k�aZ^Zgguf�djb�

l_jb_f�dZq_kl\Z��<�>�«�����@�ihdZaZgh��qlh�Z^Zilb\gu_�

kbkl_fu�fh`gh�jZkkfZljb\Zlv�dZd�g_ebg_cgu_�kbkl_fu�

k� baf_gyxsbfbky� \h� \j_f_gb� iZjZf_ljZfb�� Ijhkl_c�

rbf� b�rbjhdh� ijbf_gy_fuf� Z^Zilb\guf� mkljhckl\hf�

h[jZ[hldb� kb]gZeZ� y\ey_lky� ebg_cguc� kmffZlhj�� j_Z�

ebam_fuc� \� \b^_� g_j_dmjkb\gh]h� nbevljZ� �GN��� Ijb�

wlhf� gZb[he__� jZkijhkljZg_gguf� f_lh^hf� dhjj_dpbb�

dhwnnbpb_glh\� Z^Zilb\guo� GN� y\ey_lky� f_lh^� gZb�

f_gvrbo� d\Z^jZlh\� �FGD���>hklhbgkl\Zfb�^Zggh]h�f_�

lh^Z�y\ey_lky�ijhklhlZ��wnn_dlb\ghklv�b�\hafh`ghklv�

hij_^_e_gby� dhwnnbpb_glh\�GN�ijZdlbq_kdb�\�j_Zev�

ghf�fZkrlZ[_�\j_f_gb��<�kbem�h]jZgbq_gghklb�Zi_jlm�

ju� [hevrbgkl\Z� JLK� [hevr__� agZq_gb_� ijbh[j_lZ_l�

djbl_jbc�� fbgbfbabjmxsbc� ^bgZfbq_kdbc� ^bZiZahg�

kb]gZeZ�hrb[db�gZ�\uoh^_�PN��IjZdlbq_kdZy�j_ZebaZ�

pby� wlh]h� djbl_jby� ijb\h^bl� d�g_h[oh^bfhklb�bkihev�

ah\Zgby� f_lh^h\� hilbfbaZpbb�� lj_[mxsbo� agZqbl_ev�

gh]h� h[t_fZ� \uqbke_gbc�� qlh� ^_eZ_l� g_\hafh`guf�

nmgdpbhgbjh\Zgb_�PN�\�j_Zevghf�fZkrlZ[_�\j_f_gb��

<� k\yab� k� wlbf� \hagbdZ_l� bgl_j_k� d� ihbkdm� g_dhlhjuo�

dhf[bgbjh\Zgguo�djbl_jb_\�hilbfbaZpbb�dhwnnbpb_g�

lh\�PN��khq_lZxsbo�^hklhbgkl\Z�Ze]hjblfZ�FGD�k�h^�

ghc�klhjhgu�b�\hafh`ghklv�mf_gvr_gby�^bgZfbq_kdh]h�

^bZiZahgZ�kb]gZeZ�hrb[db�gZ�\uoh^_�nbevljZ�k�^jm]hc��

<� oh^_� fgh]hdjbl_jbZevgh]h� kbgl_aZ� Ze]hjblfh\�

PHK�jZkkfhlj_gu�g_dhlhju_�\hafh`ghklb�ijbf_g_gby�

^Zggh]h� ih^oh^Z� ijb� \uqbke_gbb� dhwnnbpb_glh\� PN�

>��«��@��J_amevlZlu�bkke_^h\Zgbc�iha\heyxl�k^_eZlv�

\u\h^�h�lhf��qlh�dhf[bgbjh\Zgguc�djbl_jbc�����fh`_l�

[ulv� bkihevah\Zg� ijb� hilbfbaZpbb� \� j_Zevghf� fZk�

rlZ[_� \j_f_gb� dhwnnbpb_glh\� Z^Zilb\guo� PN� DBO�

lbiZ�\�l_o�kemqZyo��dh]^Z�lj_[m_lky�mf_gvrblv�^bgZfb�

q_kdbc�^bZiZahg�kb]gZeZ�hrb[db�gZ�\uoh^_�nbevljZ��<�

aZ\bkbfhklb�hl� aZ^Zq��j_rZ_fuo�JLK��b� lj_[h\Zgbc� d�

[ukljh^_ckl\bx� \uqbke_gby� dhwnnbpb_glh\� fh]ml�

bkihevah\Zlvky�l_�beb�bgu_�djbl_jbb�dZq_kl\Z��LZdbfb�

djbl_jbyfb� dZq_kl\Z� \� kemqZ_� \uqbke_gby� dhwnnbpb�

_glh\�PN� ih�f_lh^m� ©hdgZª�fh]ml� [ulv�rbjbgZ� i_j_�

oh^ghc�ihehku��b�mjh\_gv�imevkZpbc����lh]^Z�dZd�lj_[h�

\Zgb_� \ukhdh]h� [ukljh^_ckl\by� \uqbke_gby� dhwnnb�

pb_glh\� Z^Zilb\guo� PN� aZklZ\ey_l� ijbf_gylv� Ze]h�

jblfu� FGD�� Ij_^eh`_gu� jZaebqgu_� \ZjbZglu� ih�

kljh_gby� kljmdlmju� mklhcqb\hc� kbkl_fu� b^_glbnbdZ�

pbb�dhwnnbpb_glh\�;BO�nbevljZ�>���������«��@��H^gZ�

ba� gbo� ±� kbkl_fZ� b^_glbnbdZpbb� dhwnnbpb_glh\� ih�

jZa^_evghc�hrb[d_�
N

H �b�

N
�H �^ey�j_dmjkb\ghc�b�g_j_�

dmjkb\ghc�qZkl_c�Z^Zilb\gh]h�nbevljZ��:N���ij_^klZ\�

e_gZ�gZ�jbk�����]^_�
N
[ �±�j_ZebaZpby�\oh^gh]h�kb]gZeZ��

N
\ � ±�wlZehgguc�kb]gZe��nhjfbjm_fuc�fh^_ebjmxsbf�

nbevljhf��:N��±�Z^Zilb\guc�DBO�nbevlj�^ey�g_j_dmj�

kb\ghc� qZklb� FN�� :N�� ±� Z^Zilb\guc� DBO�nbevlj� ^ey�

j_dmjkb\ghc� qZklb� FN�� FN� ±� fh^_ebjmxsbc� nbevlj��

:N�� ±� h[jZlguc� Z^Zilb\guc� DBO�nbevlj� ^ey� g_j_dmj�

kb\ghc� qZklb� FN�� :N�� ±� h[jZlguc� Z^Zilb\guc� DBO�

nbevlj�^ey�j_dmjkb\ghc�qZklb�FN��::��±�Ze]hjblf�Z^Zi�

lZpbb�^ey�DBO�nbevljZ�:N���::��±�Ze]hjblf�Z^ZilZpbb�

^ey�h[jZlgh]h�DBO�nbevljZ�:N���:��±�Ze]hjblf�\uqbk�

e_gby� h[jZlgh]h� DBO�nbevljZ� :N�� ^ey� g_j_dmjkb\ghc�

qZklb� FN�� :�� ±� Ze]hjblf� \uqbke_gby� h[jZlgh]h� DBO�

nbevljZ�:N��^ey�j_dmjkb\ghc�qZklb�FN�

�

Jbk�����Ij_^eh`_ggZy�kljmdlmjZ�mklhcqb\hc�kbkl_fu��

b^_glbnbdZpbb�dhwnnbpb_glh\�;BO�nbevljZ�ih�jZa^_evghc�

hrb[d_�^ey�j_dmjkb\ghc�b�g_j_dmjkb\ghc�qZkl_c�:N�

Wdki_jbf_glZevgu_� bkke_^h\Zgby�� ijh\h^bfu_� f_�

lh^hf�qbke_ggh]h�fh^_ebjh\Zgby�ij_^eh`_gguo�kbkl_f�

b^_glbnbdZpbb�ijb�jZaebqguo�gZqZevguo�mkeh\byo��ih�

dZaZeb� >���� ��@�� qlh� \\_^_gb_� h[jZlguo� Z^Zilb\guo�

nbevljh\�:N���:N��\�ij_^eh`_gguc�Ze]hjblf�iha\heb�

eh�h[_ki_qblv�\����jZa�[he__�\ukhdmx�lhqghklv�Ziijhd�

kbfZpbb� :QO� b�NQO�nbevljZ� ih� kjZ\g_gbx� k� kms_kl�

\mxsbfb� Ze]hjblfZfb� gZ� hkgh\_� Z^ZilZpbb� ih� h[s_c�

hrb[d_�� Hkgh\gufb� j_amevlZlZfb�� ihemq_ggufb� ijb�

fgh]hdjbl_jbZevghf�kbgl_a_�mkljhckl\�PHK��y\eyxlky��

±�ij_^eh`_g�Zijbhjgh�mklhcqb\uc�d\ZabhilbfZevguc�

Ze]hjblf� Z^ZilZpbb� dhwnnbpb_glh\� ;BO�nbevljh\� gZ�

hkgh\_� g_aZ\bkbfh]h� ijyfh]h� b� h[jZlgh]h�fh^_ebjh\Z�

gby� g_j_dmjkb\ghc� b� j_dmjkb\ghc� qZkl_c� i_j_^Zlhqghc�

nmgdpbb�pbnjh\h]h�nbevljZ�>��@��iha\heyxsbc�\���jZaZ�

ih\ukblv�ihdZaZl_eb�dZq_kl\Z�jZ[hlu�kbkl_fu��

±�h[hkgh\Zg�b�bkke_^h\Zg�fh^bnbpbjh\Zgguc�djbl_�

jbc� hilbfbaZpbb� dhwnnbpb_glh\� Z^Zilb\gh]h�nbevljZ�

>���� ���� ���� ��@�� bkihevamxsbc� bgnhjfZpbx� h� kdhjhklb�

baf_g_gby� ih]j_rghklb� Z^ZilZpbb�� iha\heyxsbc� gZ�

��«����kgbablv�ihjy^hd�nbevljZ�ijb�l_o�`_�ihdZaZl_�

eyo� dZq_kl\Z� jZ[hlu� �ijbf_g_gb_� ^Zggh]h� djbl_jby� d�

nbevljZf� j_q_\h]h� kb]gZeZ� �JK�� iha\hebeh� ih\ukblv�

fZdkbfZevgh_�hlghr_gb_�kb]gZe�rmf�gZ��«��^;���

±�jZajZ[hlZg�Ze]hjblf�kbgl_aZ�dhwnnbpb_glh\�\_kh�

\uo�nbevljh\�k`Zlby�NFg�kb]gZeh\�>������@��mklhcqb\uo�

d�\ebygbx�bkdZ`_gbc��qlh�ijb\h^bl�d�kgb`_gbx�gZ���^;�

mjh\gy�[hdh\uo�e_i_kldh\�kb]gZeZ�ih�kjZ\g_gbx�k�kms_�

kl\mxsbfb�f_lh^Zfb�kbgl_aZ��

±�h[hkgh\Zg�Ze]hjblf�Z^ZilZpbb�dhwnnbpb_glh\�PN�

gZ� hkgh\_� dhf[bgbjh\Zggh]h�f_lh^Z� gZbf_gvrbo� d\Z^�

jZlh\� >������@��ijb�wlhf�^hdZaZgZ�\hafh`ghklv�mf_gvr_�

gby� \� ���«���� jZa� iZjZf_ljZ� koh^bfhklb� b� \� ���� jZaZ�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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^bki_jkbb�hp_gdb�]jZ^b_glZ��djhf_�lh]h�h[_ki_qb\Z_l�

ky�[hevrZy�mklhcqb\hklv�d�Z^^blb\guf�ihf_oZf��

±� �ij_^eh`_gZ� j_ZebaZpby� PN� gZ� hkgh\_� bkdmkkl�

\_gguo�g_cjhgguo�k_l_c�>��@��qlh�iha\hey_l�mf_gvrblv�

hrb[db� hp_gb\Zgby� \� mkeh\byo� Zijbhjghc� g_hij_^_�

e_gghklb�hlghkbl_evgh�oZjZdl_jbklbd�h[jZ[Zlu\Z_fh]h�

kb]gZeZ��

Fgh]hdjbl_jbZevguc�kbgl_a�[Zabkguo�kbkl_f�

Rbjhdh_�jZkijhkljZg_gb_�\�kh\j_f_gguo�pbnjh\uo�

JLK�ihemqbeb�f_lh^u�h[h[s_gghc�ki_dljZevghc�h[jZ�

[hldb�� dh]^Z� bkoh^guc� kb]gZe� ZgZebabjm_lky� \� g_dhlh�

jhf�aZ^Zgghf�[Zabk_��iha\heyxs_f�\uy\blv�_]h�oZjZd�

l_jgu_� k\hckl\Z�� <� qZklghklb�� gZb[he__� ba\_klgufb�

y\eyxlky� [Zabku� DZjmg_gZ�Ehw\Z��Nmjv_�� MherZ�� Djb�

kl_gkhgZ�b�^j��H^gZdh��\�k\yab�k�g_h[oh^bfhklvx�h[jZ�

[hldb� g_klZpbhgZjguo� kb]gZeh\� \Z`guf� mkeh\b_f� h[�

jZ[hldb�y\ey_lky�ehdZebah\Zgghklv�[Zabkguo�nmgdpbc��

Wlhfm� djbl_jbx� hl\_qZxl� \_c\e_l�nmgdpbb� �<N��� l_h�

jby� dhlhjuo�ihy\beZkv�\�dhgp_�^_\yghkluo� ]h^h\�ijh�

reh]h�\_dZ��

Kms_kl\m_l� fgh`_kl\h� \ZjbZglh\� ihkljh_gby� <N��

h^gZdh�[hevrbgkl\h�ba�wlbo�\ZjbZglh\�\�ijhp_kk_�kbg�

l_aZ� mqblu\Zxl� lhevdh� h^bg� hkgh\ghc� djbl_jbc�� qlh�

ijb\h^bl�d�kms_kl\_gghfm�mom^r_gbx�^jm]bo�ihdZaZl_�

e_c��<�k\yab�k�wlbf�[ueb�ijh\_^_gu�bkke_^h\Zgby�Ze�

]hjblfh\� fgh]hdjbl_jbZevgh]h� kbgl_aZ� [Zabkguo� <N�

>��«��@�� ;ueh� ihdZaZgh�� qlh� jZajZ[hlZggu_� nmgdpbb�

iha\heyxl�kms_kl\_ggh�ih\ukblv�dZq_kl\h�jZ[hlu�Ze�

]hjblfh\� ZgZebaZ� kb]gZeh\�� \� qZklghklb�� ih\ukblv� dZ�

q_kl\h�k`Zlh]h�JK���

<�j_amevlZl_�ijh\_^_gguo�bkke_^h\Zgbc�ij_^eh`_�

gu�f_lh^u�>��@�ihkljh_gby�kbkl_fu�[Zgdh\�nbevljh\�k�
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nhjfZpbhggh�mijZ\eyxsbo�kb]gZeh\�gZ�hkgh\_�\_c\e_l�

iZd_lgh]h�jZaeh`_gby�\�g_cjhk_l_\hf�eh]bq_kdhf�[Zab�

k_� ��� BgnhjfZpbhggh�baf_jbl_evgu_� b� mijZ\eyxsb_�

kbkl_fu������l����������k���������

����Dbjbeeh\�K�G���;Zomjbg�K�:���PuieZdh\�:�:���<Z�

lmlbg�<�F���IhelZ\_p�X�B���Kfbjgh\�K�<��Ihf_ohmklhc�

qb\uc� Ze]hjblf� h[jZ[hldb�nZahfZgbimebjh\Zgguo� kb]�

gZeh\�gZ�hkgh\_�\_c\e_l�iZd_lgh]h�jZaeh`_gby�\�kbkl_�

fZo� i_j_^Zqb� bgnhjfZpbhggh�mijZ\eyxsbo� ihlhdh\� ���

BgnhjfZpbhggh�baf_jbl_evgu_� b� mijZ\eyxsb_� kbkl_�

fu������l����������k���������

����Dbjbeeh\�K�G���OZomebg�K�K���<Zlmlbg�<�F��IhelZ�

\_p�X�G���Ojms_\�:�<���Djueh\�B�:��Mkljhckl\h�\_kh\hc�

h[jZ[hldb� kb]gZeh\� kimlgbdh\uo� kbkl_f� i_j_^Zqb� bg�

nhjfZpbb� gZ� hkgh\_� bkdmkkl\_gguo� g_cjhgguo� k_l_c���

BgnhjfZpbhggh�baf_jbl_evgu_� b� mijZ\eyxsb_� kbkl_�

fu�����l���������k�����������

����Dbjbeeh\�K�G���R_em^ydh\�:�K��>bdlhjhg_aZ\bkb�

fh_�jZkihagZ\Zgb_�nhg_f�gZ�hkgh\_�hilbfZevguo�hjlh�

]hgZevguo� jZaeh`_gbc� ��� Ba\�� J:G� L_hjby� b� kbkl_fu�

mijZ\e_gby������������k���������

����Dbjbeeh\�K�G���R_em^ydh\�:�K��J_ZebaZpby�dh^_�

dh\� j_qb�gZ� hkgh\_�[ukljuo� hjlh]hgZevguo� ij_h[jZah�

\Zgbc���We_dljhk\yav������������k���������

����Dbjbeeh\�K�G���Rmklbdh\�H�?��HilbfZevgZy�\_kh�

\Zy� h[jZ[hldZ� i_jbh^h]jZffu� h[h[s_gghc� ki_dljZev�

ghc�iehlghklb�kemqZcgh]h�ijhp_kkZ����Ba\��J:G�:\lhf_l�

jby������������k���������

����Dbjbeeh\�K�G���Ahjbg�K�<��Ijbf_g_gb_� Ze]hjbl�

fh\�\_c\e_l�ZgZebaZ�^ey�k`Zlby�j_q_\uo�kb]gZeh\��\�,3�

l_e_nhgbb����We_dljhk\yav������������k������

����Dbjbeeh\�K�G��� Ahjbg�K�<��:e]hjblfu� [bhjlh]h�

gZevgh]h�\_c\e_l�ZgZebaZ�gZ�hkgh\_�j_dmjkb\guo�nbevl�

jh\����Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�������������k��������

����Dbjbeeh\�K�G���;maudZgh\�K�G��Hp_gdZ�ki_dljZev�

ghc�iehlghklb�fhsghklb�kb]gZeh\�\�fh^bnbpbjh\Zgghf�

ijhkljZgkl\_�Kh[he_\Z� ���Ba\��<mah\�JZ^bhwe_dljhgbdZ��

l����������������k���������

����Dbjbeeh\�K�G��;maudZgh\�K�G��:e]hjblf�^bkdj_l�

gh]h�ki_dljZevgh]h�ZgZebaZ�kb]gZeh\�\�fh^bnbpbjh\Zg��

ghf�ijhkljZgkl\_�Kh[he_\Z����KHJ:G��:\lhf_ljby��������

l���������k���������

����Dbjbeeh\�K�G���>fbljb_\�<�L��Ihf_ohmklhcqb\hklv�

b�j_Zebam_fhklv�ijhp_^mju�\hkklZgh\e_gby�kb]gZeh\�gZ�

hkgh\_� Ze]hjblfZ� Omj]bgZ� ±� Ydh\e_\Z� ��� JZ^bhl_ogbdZ��

����������k���������

����Dbjbeeh\�K�G���Rmklbdh\�H�?��FbgbfbaZpby�kj_^�

g_d\Z^jZlbq_kdhc� hrb[db� hp_gb\Zgby� ki_dljZ�fhsghklb�

kemqZcgh]h�ijhp_kkZ����J:G��:\lhf_ljby��������l���������k��

��������

����Dbjbeeh\�K�G���Ahjbg�K�<��HilbfZevgu_�ih�djbl_�

jbx�fbgbfmfZ� kj_^g_d\Z^jZlbq_kdhc� hrb[db�ehdZevgu_�

[Zabku�k�i_j_dju\Zxs_cky�h[eZklvx�hij_^_e_gby� ���JZ�

^bhl_ogbdZ������������k���������

����Dbjbeeh\�K�G��OZomebg�K�K��Jh[Zklguc� Ze]hjblf�

dhjj_eypbhggh�ki_dljZevgh]h�ZgZebaZ�kemqZcguo�ijhp_k�

kh\�gZ�hkgh\_�g_cjhgguo�k_l_c����G_cjhdhfivxl_ju��JZa�

jZ[hldZ��Ijbf_g_gb_�������������k���������

���� Dbjbeeh\� K�G��� ;maudZgh\� K�G�� :e]hjblf� \hkklZ�

gh\e_gby�ZgZeh]h\h]h�kb]gZeZ�\�fh^bnbpbjh\Zgghf�ijh�

kljZgkl\_� Kh[he_\Z� ��� J:G� Kb[�� Hl^�� :\lhf_ljby� l�����

����������k���������

����Dbjbeeh\�K�G���;maudZgh\�K�G��<uqbke_gb_�ki_dljZ�

kb]gZeh\�\�fh^bnbpbjh\Zgghf�ijhkljZgkl\_�Kh[he_\Z�gZ�

hkgh\_�[ukljh]h�ij_h[jZah\Zgby�Nmjv_� ���J:G�KH�:\lh�

f_ljby��������l���������k���������

����Dbjbeeh\�K�G���<Zlmlbg�<�F���;Zomjbg�K�:���Kfbj�

gh\�K�<���Gbdbnhjh\�I�K��:e]hjblf�nhjfbjh\Zgby�\_c\�

e_l�[Zabkh\�ih�djbl_jbx�fbgbfmfZ�kj_^g_d\Z^jZlbq_kdhc�

hrb[db� \hkklZgh\e_gby� kb]gZeh\� \� bgnhjfZpbhggh�

mijZ\eyxsbo� b� baf_jbl_evguo� kbkl_fZo�� ���BgnhjfZpb�

hggh�baf_jbl_evgu_� b� mijZ\eyxsb_� kbkl_fu� ���� l���

������k���������

����;maudZgh\�K�G��<_c\e_l�h[jZ[hldZ� bah[jZ`_gbc� \�

\_kh\hf� ijhkljZgkl\_� Kh[he_\Z� ��� <_klgbd� J=JLM�� \ui��

��������������&���������

08/7,�&5,7(5,$�6<17+(6,6�

0(7+2'6�2)�',*,7$/�6,*1$/6�

352&(66,1*�$/*25,7+06��

.LULOORY�6�1���%X]\NDQRY�6�1��

7KH�RSWLRQV�RI�PXOWL�FULWHULD�V\QWKHVLV�DSSOLFDWLRQ�IRU�GLJL�

WDO� VLJQDOV� SURFHVVLQJ� DOJRULWKPV�DUH� FRQVLGHUHG� LQ� WKH� DUWL�

FOH�� 7KHRUHWLFDO� EDVLFV� RI� WKH� PXOWL�FULWHULD� V\QWKHVLV� DUH�

SURYHG�� 6SHFLILF� GHVLJQ� IHDWXUHV� DUH� FRQVLGHUHG� IRU�� PXOWL�

FULWHULD� V\QWKHVLV� RI� GLJLWDO� VLJQDO� SURFHVVLQJ� GHYLFHV��PXOWL�

FULWHULD�V\QWKHVLV�RI�EDVLF�V\VWHPV��

&RQVLGHULQJ� HDFK� RI� WKH� JLYHQ� DSSOLFDWLRQV� WKH� DGYDQ�

WDJHV�RI�PXOWL�FULWHULD�DSSURDFK�LV�VKRZQ�FRPSDULQJ�WR�PHWK�

RGV�WDNLQJ�LQWR�DFFRXQW�IRU�WKH�V\QWKHVLV�RQO\�RQH�EDVLF�FULWH�

ULRQ�� ,Q� SDUWLFXODU�� LW� LV� SURYHG� WKDW� PXOWL�FULWHULD� V\QWKHVLV�

DSSOLFDWLRQ� KDV� DOORZHG� WR� DFKLHYH� D� KLJKHU� WROHUDQFH� RI�

V\QWKHVL]HG� UHVXOW� SDUDPHWHUV� WR� WKH� LQDFFXUDF\� RI� D� SULRUL�

GDWD�VHWWLQJ�DQG�WR�WKH�LQIOXHQFH�RI�VWLUULQJ�IDFWRUV�DV�ZHOO�DV�

WR� UHFHLYH� UHVXOWV� UHDOL]HG� LQ� SUDFWLFH�� ([DPSOHV� RI� VSHFLILF�

UHVXOWV� RI�PXOWL�FULWHULD� V\QWKHVLV� RI� VLJQDOV� SURFHVVLQJ� V\V�

WHPV�DUH�JLYHQ��
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JZkkfhlj_gu� hkgh\gu_� ijbgpbiu� ihkljh_gby� ij_pbabhgguo�

mjh\g_f_jh\�k�qZklhlghc�fh^meypb_c��ij_^gZagZq_gguo�^ey�\ukh�

dhlhqgh]h�baf_j_gby�fZeuo�b�k\_jo�fZeuo�jZkklhygbc�\�ijhfur�

e_gguo�kbkl_fZo�Z\lhfZlbq_kdh]h�mijZ\e_gby�l_ogheh]bq_kdbfb�

ijhp_kkZfb�� IjhZgZebabjh\Zgu� mkeh\by� jZ[hlu� b� ij_^eh`_gu�

Ze]hjblfu��h[_ki_qb\Zxsb_�g_h[oh^bfu_�k\hckl\Z�mjh\g_f_jZ�\�

jZaebqguo�mkeh\byo�jZ[hlu��

M>D���������

:E=HJBLFU�PBNJH<HC�H;J:;HLDB�KB=G:EH<�MJH<G?F?J:��
G:�HKGH<?�Q:KLHLGH=H�>:EVGHF?J:�IJHFURE?GGH=H�IJBF?G?GBY�

:lZygp�;�:���d�l�g���]_g_jZevguc�^bj_dlhj�HHH�ij_^ijbylb_�©DhglZdl��ª�

?a_jkdbc�<�<���^�l�g���ijhn_kkhj�dZn_^ju�jZ^bhmijZ\e_gby�b�k\yab�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��dZn_^jZ�jZ^bhmijZ\e_gby�b�k\yab��H�PDLO��H]HUVNL#\DQGH[�UX��

IZjrbg�<�K���d�l�g���^hp_gl�dZn_^ju�jZ^bhmijZ\e_gby�b�k\yab�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��

�

Dexq_\u_� keh\Z�� qZklhlguc� ^Zevghf_j��
mjh\g_f_j��ih]j_rghklb��fh^meypbhggZy�oZjZd�

l_jbklbdZ��f_rZxsb_�hljZ`_gby��

<\_^_gb_�

Bgl_gkb\gh_� jZa\blb_� jZaebqguo� hljZke_c�

ijhfure_gghklb�b�\hagbdgh\_gb_�b�\g_^j_gb_�

kbkl_f�Z\lhfZlbq_kdh]h�mijZ\e_gby�ijhba\h^kl�

\_ggufb� ijhp_kkZfb� ijb\_eb� \� dhgp_� ���o� ]h^h\� ijh�

reh]h�\_dZ�d�rbjhdhfm�ijbf_g_gbx�jZ^bhehdZpbhgguo�

mkljhckl\�^ey�baf_j_gby�mjh\gy�aZiheg_gby�jZaebqguo�

j_a_j\mZjh\� >���@�� <� [hevrbgkl\_� kemqZ_\� wlb� aZ^Zqb�

mki_rgh�j_rZ_l�qZklhlguc�^Zevghf_j��Q>���

Ki_pbnbdZ�ijbf_g_gby�Q>� \� ijhfure_gguo� kbkl_�

fZo�baf_j_gby�mjh\gy�khklhbl�\�ke_^mxs_f��^bZiZahg�

baf_jy_fuo� jZkklhygbc� hl�^he_c�f_ljZ�^h� ��y���f_l�
jh\�� lj_[m_fZy� lhqghklv� baf_j_gby� hl� _^bgbp� kZglb�

f_ljh\�^h�^he_c�fbeebf_ljZ��baf_j_gby�ijh\h^ylky�\�

aZfdgmluo� h[tzfZo� ijb�gZebqbb�f_rZxsbo� hljZ`_gbc�

b� i_j_hljZ`_gbc� hl� l_ogheh]bq_kdbo� dhgkljmdpbc� \� jZ�

[hq_c� ahg_� mjh\g_f_jZ�� kl_g�� djurb� b�^gZ� j_a_j\mZjZ�

�ijb� gbadhc� ^bwe_dljbq_kdhc� ihklhygghc� fZl_jbZeZ���

ijbzf� kb]gZeZ� hkms_kl\ey_lky� gZ�nhg_�rmfh\�� gZ� j_�

amevlZl� baf_j_gby� kbevgh_� \ebygb_� hdZau\Z_l� g_eb�

g_cghklv�fh^meypbhgghc� oZjZdl_jbklbdb� �FO��i_j_^Zl�

qbdZ�� agZqbl_evgh� f_gyxlky� iZjZf_lju� hdjm`Zxs_c�

kj_^u� �l_fi_jZlmjZ�� \eZ`ghklv�� aZiuezgghklv��� ^ey�

h[jZ[hldb�bf__lky�h]jZgbq_gguc�h[tzf�hlkqzlh\�kb]gZ�

eZ��gZqbgZy�hl��y��i_jbh^h\�kb]gZeZ�jZaghklghc�qZklh�
lu��KJQ��b�f_g__���

:gZeba�kms_kl\mxsbo�^Zgguo�iha\hey_l� ]h\hjblv�h�

ljzo� deZkkZo� ijb[hjh\� ih^h[gh]h� lbiZ�� Wlh� ijb[hju�

fZehc� lhqghklb�k�ih]j_rghklvx�g_kdhevdh�kf��kj_^g_c�

lhqghklb�k�ih]j_rghklvx���kf�±���ff�b�\ukhdhc�lhqgh�

klb�k�ih]j_rghklvx���ff�b�f_g__��H[sbf�^ey�\k_o�ijb�

[hjh\� y\ey_lky� g_h[oh^bfhklv� k]eZ`b\Zgby� hrb[db�

^bkdj_lghklb��H>��>����@��ijbkms_c�Q>�ijb�deZkkbq_kdhf�

kqzlghf� f_lh^_� hp_gdb� jZaghklghc� qZklhlu�� DZ`^uc�

deZkk�ijb[hjh\�hkgh\Zg�gZ�g_dhlhjhf�f_lh^_�k]eZ`b\Z�

gby�H>��FKH>���

Ih]j_rghklv�Q>�kdeZ^u\Z_lky�ba�g_kdhevdbo�khklZ\�

eyxsbo� >�@��f_lh^bq_kdZy� ih]j_rghklv� baf_j_gby� jZa�

ghklghc�qZklhlu�
j
I ��ih]j_rghklv��\ua\ZggZy�rmfZfb�b�

ihf_oZfb��ih]j_rghklv��\ua\ZggZy�g_ebg_cghklvx�FO��

g_klZ[bevghklv� i_jbh^Z� fh^meypbb�
fh^
7 � b� ^bZiZahgZ�

i_j_kljhcdb� qZklhlu� )' �� \oh^ysbo� \� jZkqzlgh_� khhl�

ghr_gb_� ^ey� baf_jy_fh]h� jZkklhygby� 5 � ijb� kbff_l�

jbqghf�lj_m]hevghf�aZdhg_�fh^meypbb�qZklhlu��

fh^j5
7I5 G �� ����

]^_�� � �)k
5

' �G �±�\_ebqbgZ�H>�� k �±�kdhjhklv�jZkijh�

kljZg_gby� we_dljhfZ]gblghc� \hegu� \� jZ[hq_c� ahg_�

^Zevghf_jZ��

F_lh^bq_kdZy�ih]j_rghklv�b�_z�fbgbfbaZpby�

Ijb[hju� fZehc� lhqghklb�� >ey� kha^Zgby� gZb[he__�

ijhkluo� b� ^_rz\uo� ijb[hjh\�fh`gh� bkihevah\Zlv�fh�

^bnbdZpbx�ba\_klgh]h�kqzlgh]h�f_lh^Z�hp_gdb�jZaghkl�

ghc� qZklhlu� >���@��G_h[oh^bfh�fhf_gl� hdhgqZgby� l_dm�

s_]h� ihemi_jbh^Z� fh^meypbb� kh\f_klblv� k� h^gbf� ba�

wdklj_fmfh\�KJQ� >�@� b� gZeh`blv� h]jZgbq_gb_�
fbg
)' � gZ�

fbgbfZevgmx�\_ebqbgm�^bZiZahgZ�i_j_kljhcdb�qZklhlu�

i_j_^ZlqbdZ�� Wlh� \uihegy_lky� imlzf� dhgljhey� ]jZgbq�

guo� qZklhl� ijb� qZklhlghc� fh^meypbb� �QF�� k� ihfhsvx�

wlZehgguo�qZklhl�
wgwg
)SZ � �b�

w\w\
)SZ � �� aZ^Z\Z_fuo�

^bwe_dljbq_kdbfb�j_ahgZlhjZfb��Lh]^Z�
wgw\fbg
))) � ' ��

Ij_ju\Zlv� ihemi_jbh^�fh^meypbb�fh`gh� lhevdh� \�fh�

f_gl�ihy\e_gby�wdklj_fmfZ�KJQ�ihke_�^hklb`_gby�qZk�

lhlhc� ahg^bjmxs_]h� kb]gZeZ� h^gh]h� ba� mdZaZgguo� agZ�

q_gbc� >�@��<�j_amevlZl_�\�KJQ�bkq_agml�kdZqdb�nZau��b�

hg� ijbf_l� \b^� g_ij_ju\ghc� kbgmkhb^u�� Wlhl� ijhp_kk�

fh`gh�gZa\Zlv�©krb\Zgb_fª�nZau�KJQ��

F_lh^bq_kdZy� ih]j_rghklv�� ijbkmsZy� f_lh^m� ijb�

b^_Zevguo�mkeh\byo��aZ\bkbl�hl�kihkh[Z�baf_j_gby�jZa�

ghklghc�qZklhlu�>�@��

±�ih^kqzl�qbkeZ�i_jbh^h\�KJQ�aZ�g_dhlhjuc�nbdkb�

jh\Zgguc�bgl_j\Ze�\j_f_gb��

±�ih^kqzl�qbkeZ�i_jbh^h\�KJQ�aZ�bgl_j\Ze�\j_f_gb��

djZlguc�i_jbh^m�fh^meypbb��\�qZklghf�kemqZ_�±�aZ�h^bg�

ihemi_jbh^�fh^meypbb���

<� i_j\hf� kemqZ_� ghjfbjh\ZggZy� f_lh^bq_kdZy� ih�

]j_rghklv�bf__l�\b^��
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fh^
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G
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]^_�
5

5[ G �±�ghjfbjh\Zggh_�jZkklhygb_��
fh^
7

1 �±�qbkeh�

i_jbh^h\� KJQ� \� h^ghf� i_jbh^_� fh^meypbb��

� �
wbafbaf
771 � � ±�qbkeh�h[jZ[Zlu\Z_fuo�i_jbh^h\�fh�

^meypbb��

<h�\lhjhf�kemqZ_�ih]j_rghklv�baf_j_gby�kdeZ^u\Z�

_lky�ba�^\mo�khklZ\eyxsbo��

±�i_j\Zy�\ua\ZgZ�^bkdj_lghklvx�kqzlZ��b�^ey�g_z�hl�

ghkbl_evgh_�KDH�jZ\gh��

����
fh^fh^kq5w5
71[7

kq

 GV �� ����

±� \lhjZy� khklZ\eyxsZy� \ua\ZgZ� aZly]b\Zgb_f� i_�

jbh^Z�\�lhqd_�krb\Zgby�nZau��

���� �

fh^fbg5w5
7)[ '� ' G ��� ����

KjZ\g_gb_�^\mo� jZkkfhlj_gguo� \ZjbZglh\�ihdZaZgh�

gZ�jbk����

�
Jbk�����Ih]j_rghklv�baf_j_gby�jZkklhygby��

k�ihfhsvx�^\mo�kihkh[h\�hp_gdb�qZklhlu�KJQ�

GZ�jbk����k_juf�lhghf�ihdZaZgZ�aZ\bkbfhklv������aZ�

gbfZxsZy�p_emx�ahgm�\ke_^kl\b_�^bkdj_lghklb�kqzlZ��b�

gZg_k_gu� ebgbb� khhl\_lkl\mxsb_� kbkl_fZlbq_kdhc� ih�

]j_rghklb� ����ijb�ZgZeh]bqguo�mkeh\byo� �kiehrgZy�eb�

gby�� b� ahgZ� ljzo� KDH� ���� �imgdlbjgu_� ebgbb���RbjbgZ�

ahgu�ljzo�KDH�e_]dh�k`bfZ_lky�imlzf�m\_ebq_gby�
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fh`gu� ^\Z� kihkh[Z� mqzlZ�� I_j\uc� kihkh[� hkgh\Zg� gZ�

hp_gd_� ^heb� [ � djZcgbo� i_jbh^h\� KJQ�� ihiZ\rbo� gZ�

]jZgbpu�i_jbh^Z�ZgZebaZ��

�� [N5
5

� G �� �����

]^_� N �±�p_eh_�qbkeh�i_jbh^h\�KJQ�\gmljb�i_jbh^Z�ZgZ�

ebaZ��

Hp_gdZ�\_ebqbgu� [ �ijhba\h^blky�k�ihfhsvx�bgl_j�

iheypbb�iml_f�mq_lZ�iheh`_gby�g_kdhevdbo�gme_c��jZk�

iheh`_gguo� \� g_ihkj_^kl\_gghc� [ebahklb� hl� ]jZgbp�

bgl_j\ZeZ�ZgZebaZ�b�ih�h^ghfm�gmex�aZ�wlhc�]jZgbp_c��

Fh^_ebjh\Zgb_� hibkZggh]h� kihkh[Z� ihdZau\Z_l�� qlh�

ih]j_rghklv�kgb`Z_lky�ijbf_jgh�\����jZa��

<lhjhc� kihkh[� mqzlZ� hkgh\Zg� gZ� ZiijhdkbfZpbb� aZ�

\bkbfhklb�i_jbh^h\�KJQ�hl�\j_f_gb�ihebghfhf�kl_i_�

gb� Q ��
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Bkihevamy� j_amevlZlu� baf_j_gby� aZ\bkbfhklb� fh�

f_glh\�
L
W � ihy\e_gby� gme_c�KJQ� hl� \j_f_gb� b� \j_f_g�

guo�iheh`_gbc�
g
W �b�

\
W �^\mo�bfimevkguo�kb]gZeh\��ihem�

q_gguo�\�fhf_glu�kh\iZ^_gby�baemqZ_fuo�b�wlZehgguo�

qZklhl�� fh`gh� khklZ\blv� kbkl_fm� ba� ��Q � ebg_cguo�

mjZ\g_gbc� hlghkbl_evgh� ��Q �]h� g_ba\_klguo� dhwnnb�

pb_glh\�
L
D ��qZklhlu�ihy\e_gby�i_j\hc�oZjZdl_jghc�lhq�

db� kb]gZeZ� jZaghklghc� qZklhlu�
�
) � b� ^bZiZahgZ� i_j_�

kljhcdb�qZklhlu�
�
I' �f_`^m�^\mfy�khk_^gbfb�oZjZdl_j�

gufb� lhqdZfb� KJQ�� J_r_gb_� wlhc� kbkl_fu� mjZ\g_gbc�

iha\hey_l� gZclb� \_ebqbgm� ^bZiZahgZ� i_j_kljhcdb� qZk�

lhlu� ijb� QF�
�
I' �� khhl\_lkl\mxs_c� baf_g_gbx� nZau�

KJQ�gZ�S ��Ih�wlhc�\_ebqbg_�\uqbkey_lky�jZkklhygb_��

�
� I

F
5
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Fh^_ebjh\Zgb_�jZ[hlu�wlh]h�Ze]hjblfZ�ihdZau\Z_l��

qlh�ih]j_rghklv�j_adh�mf_gvrZ_lky�k�m\_ebq_gb_f�jZk�

klhygby��Ijbqzf�^Z`_�gZ�kZfhf�fbgbfZevghf�jZkklhy�

gbb�\u[hjhf�kl_i_gb�ihebghfZ� �����fh`gh�h[_ki_qblv�

ijb_fe_fu_�j_amevlZlu���

AZdexq_gb_�

<�j_amevlZl_�jZ[hlu��ijh^_eZgghc�Z\lhjZfb�\�l_q_�

gb_�jy^Z�e_l��kha^ZgZ�l_hjby�ij_pbabhggh]h�baf_j_gby�

mjh\gy� aZiheg_gby� ijhfure_gguo� j_a_j\mZjh\�� Ih^�

jh[gh� bkke_^h\Zgu� mkeh\by� ijZdlbq_kdh]h� bkihevah\Z�

gby�ih^h[guo�ijb[hjh\��\hafh`ghklb�kgb`_gby�f_lh^b�

q_kdhc�ih]j_rghklb�baf_j_gby�jZkklhygby��\ebygb_�gZ�

ih]j_rghklv�jZaebqguo�^_klZ[bebabjmxsbo�nZdlhjh\�b�

f_ju�ih�kgb`_gbx�khhl\_lkl\mxsbo�khklZ\eyxsbo�ih�

]j_rghklb��;hevrh_� \gbfZgb_� m^_e_gh� jZ[hl_� mjh\g_�

f_jh\� \� keh`ghc� ihf_oh\hc� h[klZgh\d_�� Ihemq_ggu_�

j_amevlZlu� iha\heyxl� mki_rgh� ijh_dlbjh\Zlv� mjh\g_�

f_ju�jZaebqgh]h�gZagZq_gby��qlh�ih^l\_j`^_gh�hiulhf�

ijZdlbq_kdhc� jZ[hlu� gZ^� k_f_ckl\hf� mjh\g_f_jh\� k_�

jbb�©;Zjkª��\uimkdZ_fuo�k_jbcgh�gZ�HHH�ij_^ijbylb_�

©DhglZdl��ª��

Ebl_jZlmjZ�

���<bdlhjh\�<�:���Emgdbg�;�<���Kh\emdh\�:�K��JZ^bh�

\hegh\u_� baf_j_gby� iZjZf_ljh\� l_ogheh]bq_kdbo� ijh�

p_kkh\��±�F���Wg_j]hZlhfba^Zl��������������k��

��� -RKDQQJHRUJ� 2�� 5DGDU� DSSOLFDWLRQ� LQ� OHYHO� PHDVX�

UHPHQW��GLVWDQFH�PHDVXUHPHQW�DQG�QRQGHVWUXFWLYH�PDWHULDO�

WHVWLQJ�������WK�(XURSHDQ�PLFURZDYH�FRQIHUHQFH��6HSWHPEHU�

������������±�3�������������

��� Dhjhez\� :�G�� JZ[hlu� =GII� ©Bklhdª� \� h[eZklb�

[eb`g_c� jZ^bhehdZpbb� ���We_dljhggZy� l_ogbdZ��K_�jby�

���K<Q�l_ogbdZ��±�������±�<ui����������±�K�������

���.RPDURY�,�9���6PROVNL\�6�0���)XQGDPHQWDOV�RI�6KRUW�

5DQJH� )0� 5DGDU�� ±� $UWHFK� +RXVH� 3XEOLVKHUV�� 1RUZRRG��

0$��������±�����S��

���<bgbpdbc�:�K��Hq_jd�hkgh\�jZ^bhehdZpbb�ijb�g_�

ij_ju\ghf� baemq_gbb� jZ^bh\heg�� ±�F��� Kh\_lkdh_� jZ�

^bh��������±�����k��

���:lZygp�;�:���?a_jkdbc�<�<���Kfhevkdbc�K�F���RZo�

lZjbg�;�B��Ij_pbabhggu_�ijhfure_ggu_�kbkl_fu�QF�

jZ^bhehdZpbb� [eb`g_]h� ^_ckl\by�� F_lh^bq_kdZy� ih�

]j_rghklv� baf_j_gby� b� _z� fbgbfbaZpby� ��� Mki_ob� kh�

\j_f_gghc�jZ^bhwe_dljhgbdb��±������������K�������

���IZl��JN������������FDB�*��)���������JZ^bhehdZ�

pbhgguc� mjh\g_f_j� �� ;�:�� :lZygp�� <�<�� ?a_jkdbc�� :�B��

Kfmlh\�� �� ������������� AZy\e�� ������������ Him[e��

������������;xe��������

���IZl��JN������������FDB�*��6��������JZ^bhehdZ�

pbhgguc� ^Zevghf_j� �� ;�:�� :lZygp�� <�:�� ;hehgbg�� <�<��

?a_jkdbc�� ;�<�� DZ]Ze_gdh�� :�B�� Kfmlh\� Him[e��

������������;xe��������

���?a_jkdbc�<�<���DZ]Ze_gdh�;�<���;hehgbg�<�:��:^Zi�

lb\guc� qZklhlgh�fh^mebjh\Zgguc� mjh\g_f_j�� :gZeba�

khklZ\eyxsbo�ih]j_rghklb�baf_j_gby� ���>Zlqbdb�b�kbk�

l_fu�������������K������

����?a_jkdbc�<�<��F_lh^bq_kdZy�ih]j_rghklv�^ZlqbdZ�

jZkklhygby� gZ�[Za_� qZklhlgh�fh^mebjh\Zggh]h� ^Zevgh�

f_jZ� k� \_kh\uf� k]eZ`b\Zgb_f� ih]j_rghklb�^bkdj_lgh�

klb�����Baf_jbl_evgZy�l_ogbdZ�������������k������

����:lZygp�;�:���>Z\u^hqdbg�<�F���?a_jkdbc�<�<���GZ�

]hjguc�>�Y��QF�jZ^bh^Zevghf_j� k� Z^Zilb\guf�pbnjh�

\uf� nhjfbjh\Zgb_f� ahg^bjmxs_]h� kb]gZeZ�� ��� Ljm^u�

Jhkkbckdh]h� GLH� JWK� bf�� Ihih\Z� K_jby�� Pbnjh\Zy�

h[jZ[hldZ�kb]gZeh\�b�_z�ijbf_g_gb_�� ��y�F_`^mgZjh^�

gZy�dhgn_j_gpby�<ui��9,�±����Fhkd\Z��������K���������

����Owjjbk�>`��Bkihevah\Zgb_� hdhg�ijb� ]Zjfhgbq_�

kdhf�ZgZeba_�f_lh^hf�^bkdj_lgh]h�ij_h[jZah\Zgby�Nm�

jv_����LBBJ��±�������±�L���������±�K���������

����Khdheh\�B�N���<ZdfZg�>�?��HilbfZevgu_�ebg_c�

gu_�kbgnZagu_�Zgl_ggu�k�g_ij_ju\guf�jZkij_^_e_gb�

_f�lhdZ��±�JZ^bhl_ogbdZ�b�we_dljhgbdZ������������ ]��K��

���±�����

���� FZjnbg� <�I��� Dbyr_\� :�B��� Jha_gn_ev^� N�A����

BajZbevkhg�<�F���:lZygp�;�:���DZ]Ze_gdh�;�<���F_s_jy�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
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M<:@:?FU?�DHEE?=B��

Jhkkbckdh_�GLHJWK�bf��:�K�Ihih\Z�kh\f_klgh��
k�JyaZgkdbf�]hkm^Zjkl\_gguf�jZ^bhl_ogbq_kdbf�mgb\_jkbl_lhf���

JyaZgkdbf�nbebZehf�H:H�©P_gljL_e_dhfª��H:H�©L_e_nhggZy�dhfiZgby�©KHLDHFª��

b�^jm]bfb�hj]ZgbaZpbyfb�ijh\h^bl�\�JyaZgb��

���x�F_`^mgZjh^gmx�gZmqgh�l_ogbq_kdmx�dhgn_j_gpbx�©Ijh[e_fu�i_j_^Zqb��

b�h[jZ[hldb�bgnhjfZpbb�\�k_lyo�b�kbkl_fZo�l_e_dhffmgbdZpbcª��

Ijb]eZrZ_f�<Zk�ijbgylv�mqZklb_�\�jZ[hl_�dhgn_j_gpbb���

dhlhjZy�khklhblky�k���ih���fZy������]h^Z�\�]hjh^_�JyaZgb�gZ�[Za_�J=JLM�

b�ihk\ys_gZ����e_lbx�JJLB�J=JL:�J=JLM�
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dh\� <�I�� JZ^bh\hegh\uc� [_kdhglZdlguc� mjh\g_f_j� ih�

\ur_gghc�lhqghklb�����Baf_jbl_evgZy�l_ogbdZ��±�������±

�����K���������

����Lbohgh\�<�B��HilbfZevguc�ijbzf�kb]gZeh\��±�F���

JZ^bh�b�k\yav������������k��

����IZjrbg�<�K��Baf_j_gb_�qZklhlu�kb]gZeZ�[b_gbc�

f_lh^hf�fZdkbfZevgh]h�ijZ\^hih^h[by�^ey�ih\ur_gby�

lhqghklb� baf_j_gby� jZkklhygby� \� QF� ^Zevghf_jZo� ���

GZmqgZy�k_kkby��ihk\ys_ggZy�>gx�jZ^bh��±�Ljm^u�Jhk�

kbckdh]h� GLH� jZ^bhl_ogbdb�� we_dljhgbdb� b� k\yab� bf��

:�K�� Ihih\Z�� ±� L_abku� ^hdeZ^h\� dhgn_j_gpbb�� F�� ±�

������±�<uimkd������L����±�K���������

����IZjrbg�<�K��Ke_^ysbc�baf_jbl_ev�qZklhlu�kb]�

gZeZ�[b_gbc�jZ^bh^Zevghf_jZ�k�qZklhlghc�fh^meypb_c�

baemqZ_fh]h�kb]gZeZ� ���Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�

__�ijbf_g_gb_��±�Ljm^u�Jhkkbckdh]h�GLH�jZ^bhl_ogbdb��

we_dljhgbdb�b�k\yab�bf��:�K��Ihih\Z��±�L_abku�^hdeZ^h\�

dhgn_j_gpbb�� ±�Fhkd\Z�� ±� ������ ±�<uimkd� ���� ±� L���� ±�

K����������

���� IZl_gl� �������� JN�� FDB� *��)� ��������

*��6�������Kihkh[� baf_j_gby� mjh\gy�fZl_jbZeZ� \� j_�

a_j\mZj_� �� :lZygp� ;�:��� IZjrbg� <�K��� ?a_jkdbc� <�<���

AZy\e��������������Him[e��������������;xe�������

���� IZl_gl� �������� JN�� FDB� *��)� ��������

*��6�������Kihkh[� baf_j_gby� mjh\gy�fZl_jbZeZ� \� j_�

a_j\mZj_� �� :lZygp� ;�:��� IZjrbg� <�K��� ?a_jkdbc� <�<����

Fbjhrbg� K�<�� �� AZy\e�� ������������ Him[e�� ������������

;xe������

����:lZygp�;�:���?a_jkdbc�<�<���Kfhevkdbc�K�F���RZo�

lZjbg�;�B��Ijh[e_fZ�rmfh\�b�g_ebg_cghklb�fh^meypb�

hgghc�oZjZdl_jbklbdb�i_j_^ZlqbdZ�\�ij_pbabhgguo�ijh��

fure_gguo�kbkl_fZo�[eb`g_c�qZklhlghc�jZ^bhehdZpbb�

��Mki_ob�kh\j_f_gghc�jZ^bhwe_dljhgbdb��±������������±�

K�������

���� IZl_gl� �������� JN��FDB� *��� 6� ������� Kihkh[�

nhjfbjh\Zgby� ahg^bjmxs_]h� qZklhlgh�fh^mebjh�

\Zggh]h� kb]gZeZ�^ey�^Zevghf_jZ� k�i_jbh^bq_kdhc�qZk�

lhlghc� fh^meypb_c�� �� ;�:�� :lZygp�� B�<�� ;ZjZgh\�� <�:��

;hehgbg��<�F��>Z\u^hqdbg��<�<��?a_jkdbc��;�<��DZ]Ze_g�

dh�� <�:�� Ijhgbg���� ��������������� AZy\e�� ������������

Him[e��������������;xe��������

����;ZjZgh\�B�<���?a_jkdbc�<�<�� Mq_l� g_ebg_cghklb�

fh^meypbhgghc� oZjZdl_jbklbdb� i_j_^ZlqbdZ� ijb� \_kh�

\hf� mkj_^g_gbb� jZaghklghc�qZklhlu� \� qZklhlguo�^Zev�

ghf_jZo�ijhfure_ggh]h�ijbf_g_gby�� ���<_klgbd�J=JLM�

±�JyaZgv��J=JLM�������±�<ui����������&���������

$/*25,7+06�2)�',*,7$/�

352&(66,1*�2)�6,*1$/6�2)�$�/(9(/�

*$8*(�21�7+(�%$6,6�2)�$�

)5(48(1&<�5$1*(�),1'(5�2)�

,1'8675,$/�$33/,&$7,21�

$WDMDQWV�%��$��(]HUVNL�9��9��3DUVKLQ�9��6��

0DLQ� SULQFLSOHV� RI� FRQVWUXFWLRQ� RI� SUHFLVLRQ� OHYHO� JDXJHV�

ZLWK� WKH� IUHTXHQF\� PRGXODWLRQ�� LQWHQGHG� IRU� KLJK�SUHFLVLRQ�

PHDVXUHPHQW� VPDOO� DQG� RYHU� VPDOO� GLVWDQFHV� LQ� LQGXVWULDO�

V\VWHPV�RI�DXWRPDWLF�FRQWURO� RI� WHFKQRORJLFDO� SURFHVVHV� DUH�

FRQVLGHUHG��:RUNLQJ� FRQGLWLRQV� DUH� DQDO\VHG� DQG� WKH� DOJR�

ULWKPV�SURYLGLQJ�QHFHVVDU\�SURSHUWLHV�RI�D�OHYHO�JDXJH�LQ�YDUL�

RXV�ZRUNLQJ�FRQGLWLRQV�DUH�RIIHUHG��
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JZkkfhlj_gu� fgh]hihjh]h\u_� Ze]hjblfu� ^_dh^bjh\Zgby� kZ�

fhhjlh]hgZevguo� ihf_ohmklhcqb\uo� dh^h\�� Ij_^klZ\e_gu� dZd�

^hklb`_gby� ihke_^gbo�e_l� \�h[eZklb� dh^bjh\Zgby� b� ^_dh^bjh\Z�

gby� ^\hbqguo� dh^h\�� ijbf_gyxsboky� \� jZaebqguo� \ukhdhkdhjhkl�

guo�kimlgbdh\uo� dZgZeZo��lZd� b� gh\u_�\hafh`ghklb�kbf\hevguo�

�g_^\hbqguo�� ^_dh^_jh\� wlh]h�`_�lbiZ� ^ey� bkihevah\Zgby� \� kbk�

l_fZo� ojZg_gby� ^Zgguo��Ijh\h^blky� djZldh_� khihklZ\e_gb_� oZ�

jZdl_jbklbd�fgh]hihjh]h\uo� ^_dh^_jh\� b� ^jm]bo�f_lh^h\�� ^_dh�

^_jZ�<bl_j[b��^_dh^_jZ�lmj[h�b�gbadhiehlghklguo�dh^h\��Z�lZd�

`_� g_dhlhjuo� f_lh^h\� bkijZ\e_gby� hrb[hd� ^ey� dh^h\� Jb^Z�

KhehfhgZ��dhlhju_�hdZau\Zxlky�gZfgh]h�keh`g__�fZ`hjblZjguo�

Ze]hjblfh\��

M>D���������

IH<UR?GB?�G:>?@GHKLB�I?J?>:QB�B�OJ:G?GBY�>:GGUO��
K�BKIHEVAH<:GB?F�FGH=HIHJH=H<UO�F?LH>H<��
>?DH>BJH<:GBY�IHF?OHMKLHCQB<UO�DH>H<�

AhehlZjz\�<�<���^�l�g���\_^msbc�gZmqguc�khljm^gbd�bgklblmlZ�dhkfbq_kdbo�bkke_^h\Zgbc�J:G���
H�PDLO��]RORWDVG#\DQGH[�UX�

H\_qdbg�=�<���^�l�g���ijhn_kkhj�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ���
H�PDLO��JBRYHFKNLQ#PDLO�UX�

�

Dexq_\u_� keh\Z�� l_e_dhffmgbdZpbhggu_�
kbkl_fu�� kbkl_fu� ojZg_gby� ^Zgguo�� ihf_oh�

mklhcqb\h_� dh^bjh\Zgb_�� kZfhhjlh]hgZevgu_�

dh^u�� dZkdZ^gu_� dh^u��fgh]hihjh]h\u_�^_dh^_�

ju�� wg_j]_lbq_kdbc� \ub]jur� dh^bjh\Zgby��

dZgZe�k\yab��

<\_^_gb_�

<�gZklhys__�\j_fy�^ey�h[f_gZ�bgnhjfZpb_c�

rbjhdh� bkihevamxlky� jZaebqgu_� kbkl_fu� pbn�

jh\hc�k\yab��Ih^h[gu_�kbkl_fu�bkihevamxl�^ey�

i_j_^Zqb� ^Zgguo� dZd� ijh\h^gu_�� lZd� b� [_kijh�

\h^gu_�dZgZeu�k\yab��\�dhlhjuo�ih^�^_ckl\b_f�jZaebqgh�

]h� jh^Z� ihf_o� i_j_^Z\Z_fZy� bgnhjfZpby� fh`_l� bkdZ�

ablvky��Wlh�y\ey_lky�g_^himklbfuf�^ey�fgh]bo�ijbeh`_�

gbc��Ihwlhfm�\�ex[hc�kbkl_f_�i_j_^Zqb�pbnjh\uo�^Zg�

guo�ijbf_gyxlky�kj_^kl\Z�ihf_ohmklhcqb\h]h�dh^bjh\Z�

gby��bkihevah\Zgb_�dhlhjuo�iha\hey_l�kgbablv�^hex�g_�

bkijZ\e_gguo�hrb[hd�^h�ijb_fe_fhc���

:[khexlgZy� g_h[oh^bfhklv� bkihevah\Zgby� ihf_oh�

mklhcqb\h]h� dh^bjh\Zgby� ^ey� dZgZeh\� i_j_^Zqb� bgnhj�

fZpbb� [ueZ� \uykg_gZ� fgh]h� ^_kylbe_lbc� gZaZ^� ihqlb�

kjZam� `_� ihke_� ihy\e_gby� i_j\uo� f_lh^h\� dhjj_dpbb�

hrb[hd�� dh^h\�O_ffbg]Z� b�^jm]bo� ihgZqZem� ijhkl_crbo�

ijhp_^mj��HdZaZehkv�� qlh� ijbf_g_gb_� ohjhrbo�f_lh^h\�

bkijZ\e_gby�hrb[hd�nZdlbq_kdb�khhl\_lkl\m_l�ih�k\hbf�

j_amevlZlZf� wnn_dlm� ijbf_jgh� ���djZlgh]h� ih\ur_gby�

fhsghklb�]_g_jbjm_fh]h�kb]gZeZ�gZ�i_j_^Zxs_c�klhjh�

g_��Wlh�qj_a\uqZcgh�\Z`gh�\h�fgh]bo�kemqZyo�bkihevah�

\Zgby�pbnjh\hc�jZ^bhk\yab��hkh[_ggh�gZ�[hjlm�dhkfbq_�

kdbo� ZiiZjZlh\�� dh]^Z� m\_ebq_gb_� j_Zevghc�nbabq_kdhc�

fhsghklb�i_j_^ZlqbdZ�l_ogbq_kdb�g_\hafh`gh��

Wnn_dl�ijbf_g_gby�dh^bjh\Zgby�gZau\Zxl�wg_j]_lb�

q_kdbf�\ub]jur_f�dh^bjh\Zgby��W<D���Ijbq_f��h[jZsZ�

ykv� d� kh\j_f_gguf� ihlj_[ghklyf� bgnhjfZlbdb�� fh`gh�

kjZam�`_�mdZaZlv��qlh�\�k\yab�k�ihklhygguf�jhklhf�lj_[h�

\Zgbc�d�^hklh\_jghklb�pbnjh\h]h�h[f_gZ�lj_[m_fZy�\_�

ebqbgZ�W<D�[ukljh�jZkl_l��qlh�b�ih^q_jdb\Z_l�gZkmsgmx�

g_h[oh^bfhklv� \k_f_jgh]h� jZa\blby� f_lh^h\� ^_dh^bjh�

\Zgby�ihf_ohmklhcqb\uo� dh^h\�^ey�hq_gv�jZaguo� l_ogb�

q_kdbo� ijbeh`_gbc� ±� bgZq_� wnn_dlb\gZy�pbnjh\Zy� i_�

j_^ZqZ�\�ijbgpbi_�hdZau\Z_lky�g_\hafh`ghc��>_eh�\�lhf��

qlh�ijbf_g_gb_�dh^bjh\Zgby�h[_ki_qb\Z_l�hq_gv�aZf_l��

gh_� ih\ur_gb_� DI>� bkihevah\Zgby� dZgZeh\� pbnjh\hc�

k\yab��Wlhl�DI>�klZgh\blky�[hevr_��_keb�ijbf_gy_fu_�

dh^u�b��kZfh_�]eZ\gh_���bkihevam_fu_�f_lh^u�dhjj_dpbb�

hrb[hd�^_ckl\bl_evgh�fh]ml� kijZ\blvky� k� hrb[dZfb� ih�

\hafh`ghklb�ijb�[he__�\ukhdhf�mjh\g_�rmfZ�\�dZgZe_��

Ihbkdhf� dhgdmjbjmxsbo� Ze]hjblfh\�� dhlhju_� gZb[he__�

ijhklh�b�k�fZdkbfZevghc�^hklh\_jghklvx�bkijZ\eyeb�[u�

ihlhdb�hrb[hd�\�kbevgh�rmfysbo�dZgZeZo��aZgylu�fgh]b_�

lukyqb�bkke_^h\Zl_e_c�ih�\k_fm�fbjm��

;hevrh_�\gbfZgb_�jZa\blbx�pbnjh\uo�kbkl_f�i_j_�

^Zqb�^Zgguo�m^_ey_lky�b�\�Jhkkbb��B�ohly�gZ�dhg_p������

]h^Z� ih� ^Zgguf� F_`^mgZjh^gh]h� khxaZ� we_dljhk\yab�

Jhkkby�aZgbfZeZ�ebrv����_�f_klh�\�fbj_�ih�mjh\gx�jZa�

\blby� bgnhdhffmgbdZpbhgguo� l_ogheh]bc�� \� gZklhys__�

\j_fy� ijZ\bl_evkl\h�JN� Zdlb\gh� km[kb^bjm_l� ijh\_^_�

gb_�bkke_^h\Zgbc�\�wlhc�h[eZklb�b�\g_^j_gb_�bo�j_amev�

lZlh\�\�l_ogbdm�k\yab��Ijb�wlhf�hkh[h_�\gbfZgb_��ih�keh�

\Zf� ij_ab^_glZ�JN��^he`gh� m^_eylvky� kha^Zgbx� kh[kl�

\_gguo� l_ogheh]bc�� <� klZlv_� ij_^klZ\e_gu� j_amevlZlu�

hjb]bgZevguo� bkke_^h\Zgbc�� ijh\h^bfuo� \� Bgklblml_�

dhkfbq_kdbo�bkke_^h\Zgbc�b�JyaZgkdhf�]hkm^Zjkl\_gghf�

jZ^bhl_ogbq_kdhf� mgb\_jkbl_l_�� \� jZfdZo� dhlhjuo� jZa�

jZ[Zlu\Zxlky�wnn_dlb\gu_�b�m^h[gu_�^ey�ijZdlbq_kdhc�

j_ZebaZpbb�hq_gv�ijhklu_�f_lh^u�^_dh^bjh\Zgby�ihf_�

ohmklhcqb\uo� dh^h\�� gZau\Z_fu_� Ze]hjblfZfb�fgh]hih�

jh]h\h]h� ^_dh^bjh\Zgby� �FI>��� :e]hjblf� FI>�� y\eyx�

sbcky�bkdexqbl_evgh�jhkkbckdhc�jZajZ[hldhc�b�ihkljh�

_gguc�gZ�ijbgpbibZevgh�gh\uo��gh�\_kvfZ�g_h`b^Zgguo�

^ey� l_hjbb� ihf_ohmklhcqb\h]h� dh^bjh\Zgby� ijbgpbiZo��

iha\hebe� j_rblv� ijZdlbq_kdb� \k_� hkgh\gu_� ijh[e_fu�

\ukhdhdZq_kl\_ggh]h�^_dh^bjh\Zgby�pbnjh\uo�^Zgguo���



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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Wnn_dlb\ghklv�kh\j_f_gguo�f_lh^h\��
dhjj_dpbb�hrb[hd�

GZ�k_]h^gyrgbc�^_gv�\�l_hjbb�ihf_ohmklhcqb\h]h�dh�

^bjh\Zgby� ba\_klgh� \k_]h� g_kdhevdh�f_lh^h\� dhjj_dpbb�

hrb[hd� \� pbnjh\uo� ^Zgguo�� h[_ki_qb\Zxsbo� jZ[hlm�

\[ebab� ijhimkdghc� kihkh[ghklb� dZgZeZ�� JZkkfhljbf� bo�

wnn_dlb\ghklv�ijb�jZ[hl_�\�dZgZe_�k�Z^^blb\guf�[_euf�

]Zmkkh\kdbf�rmfhf��:;=R��b�^\hbqghc�nZah\hc�fh^mey�

pb_c��NF���ijb�bkihevah\Zgbb�^\hbqguo�dh^h\�k�dh^h\hc�

kdhjhklvx�5� �����>�@��Hlf_lbf��qlh�ijb�lZdbo�iZjZf_ljZo�

dZgZeZ� b� dh^h\� l_hj_lbq_kdb�fh`gh� jZ[hlZlv� ijb� hlgh�

r_gbb� kb]gZe�rmf�� jZ\guf� ���� ^;� �djb\Zy� ©&� ����ª� gZ�

jbk������

�

Jbk�����Wnn_dlb\ghklv�f_lh^h\�dhjj_dpbb�hrb[hd�
\�dZgZe_�k�:;=R�b�NF��

GZb[he__�rbjhdh_�ijZdlbq_kdh_�ijbf_g_gb_�\�j_Zev�

guo�kbkl_fZo�k\yab�gZreb�k\_jlhqgu_�dh^u��^ey�^_dh^b�

jh\Zgby� dhlhjuo� qZklh�bkihevam_lky�hilbfZevguc� Ze]h�

jblf�<bl_j[b�>�@��djb\Zy�©���<bl_j[b�D� ���ª�gZ�jbk������b�

jZaebqgu_� dZkdZ^gu_� dh^u�� gZijbf_j�� dZkdZ^gu_� dh^u��

khklhysb_� ba� dh^Z� Jb^Z�KhehfhgZ� b� k\_jlhqgh]h� dh^Z�

�djb\Zy� ©���JK��������������:<��D ��ª� gZ� jbk������Wlb�f_�

lh^u� ihy\bebkv� b� jZa\b\Zebkv� \� ���o� ±� ���o� ]h^Zo� ijh�

reh]h� \_dZ�� OZjZdl_jbklbdb� ^Zgguo� f_lh^h\� dhjj_dpbb�

hrb[hd��dZd�ke_^m_l�ba�ij_^klZ\e_gguo� ]jZnbdh\��kms_�

kl\_ggh�om`_�l_hj_lbq_kdb�\hafh`guo��<�ihke_^g__�\j_�

fy� aZjm[_`gufb� ki_pbZebklZfb� Zdlb\gh� jZa\b\Zxlky�

lmj[h� >����@�b�gbadhiehlghklgu_�dh^u� >�@��wnn_dlb\ghklv�

dhlhjuo�hq_gv�\ukhdZ��GZijbf_j��f_lh^u�^_dh^bjh\Zgby�

lmj[h� dh^h\�� j_dhf_g^h\Zgguo� klZg^Zjlhf� &'0$������

h[_ki_qb\Zxl� oZjZdl_jbklbdb�� ij_^klZ\e_ggu_� djb\hc�

©���7&&�&'0$�����Q� ������ª��:�k�ihfhsvx� gbadhiehl�

ghklguo�dh^h\�^ebghc�\�fbeebhg�[blh\�fh`gh�h[_ki_qblv�

kdhev�m]h^gh�fZemx�\_jhylghklv�hrb[db�^_dh^bjh\Zgby��

ijb�jZ[hl_�f_g__�q_f�\�����^;�hl�ijhimkdghc�kihkh[ghklb�

]Zmkkh\kdh]h� dZgZeZ� �djb\Zy� ©��� /'3&� �Q� ���������ª� gZ�

jbk������Wnn_dlb\ghklv�^_dh^_jh\�gbadhiehlghklguo� dh�

^h\�f_gvr_c� ^ebgu�� ij_^klZ\e_gZ� gZ� jbkmgd_� djb\ufb�

©���������_� /'3&�Q� ������ª� b� ©���'9%�6�� /'3&�

�Q� �������ª��D�kh`Ze_gbx��\k_�wlb�f_lh^u�ijb�jZ[hl_�\�

mkeh\byo� [hevrh]h� rmfZ� \k_� _s_� h[eZ^Zxl� \_kvfZ�

[hevrhc� keh`ghklvx� j_ZebaZpbb�� qlh� aZljm^gy_l� bo�

ijZdlbq_kdh_� ijbf_g_gb_� \� \ukhdhkdhjhklguo� kbkl_fZo�

i_j_^Zqb�b�ojZg_gby�^Zgguo���

Bgl_j_kguf�gZijZ\e_gb_f�\�h[eZklb�jZajZ[hldb�Ze�

]hjblfh\� dhjj_dpbb� hrb[hd� y\ey_lky� fgh]hihjh]h\h_�

^_dh^bjh\Zgb_� �FI>��� jZa\b\Z_fh_� lhevdh� jhkkbckdbfb�

ki_pbZebklZfb� >���@��>ey�FI>�ihdZaZgh�� qlh� hgb�iha\h�

eyxl�ihqlb�hilbfZevgh� �l�_�� lZd�`_� ohjhrh�� dZd�b�i_j_�

[hjgu_� wdkihg_gpbZevgh� keh`gu_� hl� ^ebgu� dh^Z�f_lh�

^u���^_dh^bjh\Zlv�^Z`_�hq_gv�^ebggu_�dh^u�k�ebg_cghc�

hl�^ebgu�dh^Z�keh`ghklvx�bkiheg_gby��^_fhgkljbjmy�ijb�

wlhf�^hklZlhqgh� ohjhrb_� dhjj_dlbjmxsb_� kihkh[ghklb��

ijbf_j� dhlhjuo�^ey� dh^Z�^ebghc� ������[blh\�� dh^h\uf�

jZkklhygb_f�G� ���b�dh^h\hc�kdhjhklvx�5� �����ij_^klZ\�

e_g�gZ�jbk����djb\hc�©���FI>��Q� ��������G� ���ª��Ijb�wlhf�

FI>� \uihegyxl� lhevdh� [uklju_� ijhkl_crb_� hi_jZpbb�

keh`_gby�b�kjZ\g_gby�p_euo�qbk_e��qlh�^_eZ_l�bo�hq_gv�

ijb\e_dZl_evgufb� ^ey� ijbf_g_gby� \� kms_kl\mxsbo� b�

\gh\v� kha^Z\Z_fuo� \ukhdhkdhjhklguo� pbnjh\uo� kbkl_�

fZo�i_j_^Zqb�^Zgguo��

Fgh]hihjh]h\u_�^_dh^_ju�

>ey� beexkljZpbb� hkgh\guo� ijbgpbih\� jZ[hlu�FI>��

bkihevam_fh]h� ^ey� ^_dh^bjh\Zgby� [ehdh\uo� beb� k\_j�

lhqguo�kZfhhjlh]hgZevguo�dh^h\��KHD��>�������@��jZkkfhl�

jbf�ko_fu��j_Zebamxsb_�hi_jZpbb�dh^bjh\Zgby�b�^_dh�

^bjh\Zgby�� Dh^_j� ^ey� ih^h[guo� dh^h\� y\ey_lky� ijh�

kl_crbf� mkljhckl\hf�� khklhysbf� lhevdh� ba� j_]bkljh\�

k^\b]Z� b� kmffZlhjh\� ih�fh^mex� ��� Ijbf_j� dh^_jZ� ^ey�

k\_jlhqgh]h�KHD�k�dh^h\hc�kdhjhklvx�5� �����ihdZaZg�gZ�

jbk�����>hklZlhqgh�ijhkluf�y\ey_lky�b�kZf�FI>��ijbf_j�

ko_fu�j_ZebaZpbb�dhlhjh]h�^ey�^\mo�bl_jZpbc�^_dh^bjh�

\Zgby�lZdh]h�`_�k\_jlhqgh]h�dh^Z�ihdZaZg�gZ�jbk�����

�

Jbk�����Ko_fZ�dh^_jZ�k\_jlhqgh]h�KHD

�

Jbk�����Ko_fZ�^_dh^_jZ�FI>�k\_jlhqgh]h�dh^Z�k�^\mfy�bl_jZpbyfb�
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Jbk�����Ko_fZ�dh^_jZ�k\_jlhqgh]h�KHD�k�^\mfy�bgnhjfZpbhggufb�b�^\mfy�ijh\_jhqgufb�\_l\yfb�

G_kfhljy� gZ� ^hklZlhqgh� ohjhrmx� dhjj_dlbjmxsmx�

kihkh[ghklv�� h[_ki_qb\Z_fmx� bkoh^guf� FI>� Ze]hjbl�

fhf�� jZajZ[hlqbdb� ihklhyggh� bsml�kihkh[u� \hafh`gh]h�

ih\ur_gby�_]h�wnn_dlb\ghklb���

H^gbf� ba�kihkh[h\�ijb[eb`_gby�h[eZklb� wnn_dlb\�

ghc�jZ[hlu�FI>�d�ijhimkdghc�kihkh[ghklb�dZgZeZ�y\ey�

_lky�\u[hj�dh^h\��\�gZbf_gvr_c�kl_i_gb�ih^\_j`_gguo�

jZafgh`_gbx� hrb[hd� �JH�� ^_dh^bjh\Zgby� >�@�� >Zggh_�

k\hckl\h�ijhy\ey_lky�\�lhf��qlh�ihke_�lh]h��dZd�^_dh^_j�

ijb� jZ[hl_� kh\_jrZ_l� hrb[dm�� \_jhylghklv� hrb[db� \�

ke_^mxsbo�kbf\heZo�kms_kl\_ggh�\hajZklZ_l��<�jZ[hlZo�

>��� ���� ��@� ij_^eh`_gu� ih^oh^u�� iha\heyxsb_� hp_gblv�

ih^\_j`_gghklv�dh^Z�JH�b�ihkljhblv�dh^u�k�fbgbfZev�

guf�JH��IhdZaZgh��qlh�^ey�ihemq_gby�gZbemqrbo�oZjZd�

l_jbklbd�g_h[oh^bfh�bkihevah\Zlv�dh^u��\�dhlhjuo�ijb�

kmlkl\m_l� g_kdhevdh� bgnhjfZpbhgguo� b� ijh\_jhqguo�

\_l\_c�� Ijbf_j� dh^_jZ� lZdh]h� dh^Z�� kh^_j`Zs_]h� ^\_�

bgnhjfZpbhggu_�b�^\_�ijh\_jhqgu_�\_l\b��ij_^klZ\e_g�

gZ�jbk�����Ijb�bkihevah\Zgbb�dh^Z�lZdhc�kljmdlmju�m^Z_l�

ky� ^h[blvky� kms_kl\_ggh]h� kgb`_gby� mjh\gy� jZafgh`_�

gby� hrb[hd� aZ� kq_l� mf_gvr_gby� qbkeZ� h[sbo� hrb[hd��

mqZkl\mxsbo� ijb� ^_dh^bjh\Zgbb� jZaguo� bgnhjfZpbhg�

guo�[blh\�>�@��Ke_^m_l�hlf_lblv��qlh�dZd�ijh]jZffgZy��lZd�

b�ZiiZjZlgZy�j_ZebaZpby�FI>�^ey�^Zggh]h�dh^Z�lZd`_�g_�

ij_^klZ\ey_l� gbdZdhc� keh`ghklb�� <� jZ[hlZo� >��� ���� ��@�

Z\lhjZfb�ihdZaZgh��qlh�lhevdh�aZ�kq_l�]jZfhlgh]h�\u[hjZ�

dh^Z�b�hilbfbaZpbb�_]h�kljmdlmju�[_a�mkeh`g_gby�ko_fu�

^_dh^bjh\Zgby�fh`gh�ihemqblv�^hihegbl_evguc� wg_j]_�

lbq_kdbc�\ub]jur�ihjy^dZ��������^;��

Ke_^mxs__�gZijZ\e_gb_�jZ[hl�\�jZfdZo�wlbo�g_h[u�

qZcgh� wnn_dlb\guo� b� ij_^_evgh� ijhkluo� Ze]hjblfh\�

k\yaZgh�k�jZajZ[hldhc� dZkdZ^guo�ko_f� dh^bjh\Zgby�� kh�

klZ\ghc�qZklvx�dhlhjuo�y\ey_lky�FI>��Ijb�wlhf�dZkdZ�

^bjh\Zgb_�ke_^m_l�hkms_kl\eylv�lhevdh�k�hq_gv�ijhklu�

fb�dh^Zfb�^ey�lh]h��qlh[u�h[sZy�keh`ghklv�ko_fu�kbev�

gh�g_�m\_ebqbeZkv��Ihwlhfm�hkgh\gh_�\gbfZgb_�ijb� lZ�

dhf�ih^oh^_� m^_e_gh� dZkdZ^bjh\Zgbx� dh^h\��bkihevam_�

fuo�\�FI>��k�dh^Zfb�dhgljhey�q_lghklb��dh^Zfb�Owffbg�

]Z�b�dhjhldbfb�kZfhhjlh]hgZevgufb�dh^Zfb� >�����@��Ijb�

f_g_gb_� ih^h[guo� ko_f�� dZd� ihdZaZeb� ZgZeblbq_kdb_�

jZkq_lu� b� j_amevlZlu� dhfivxl_jgh]h� fh^_ebjh\Zgby��

iha\hey_l�ijb[ebablv�h[eZklv�wnn_dlb\ghc�jZ[hlu�FI>�

d�ijhimkdghc�kihkh[ghklb�dZgZeZ�gZ������^;�b�mf_gvrblv�

\_jhylghklv�hrb[db�^_dh^bjh\Zgby�gZ������ihjy^dh\�[_a�

kms_kl\_ggh]h� mkeh`g_gby� ko_fu� ^_dh^bjh\Zgby�� dhlh�

jh_�khklZ\ey_l�lml�\k_]h� ��������>ey�ijbf_jZ�gZ�jbk����

djb\hc�©���FI>�DD�ª�ihdZaZgu�oZjZdl_jbklbdb�h^ghc�ba�

dZkdZ^guo� ko_f�� ihkljh_gguo� gZ� hkgh\_� FI>�� >ZggZy�

ko_fZ� iha\hey_l� h[_ki_qblv� wnn_dlb\ghklv�� khihklZ\b�

fmx�k�wnn_dlb\ghklvx�emqrbo�f_lh^h\�dhjj_dpbb�hrb�

[hd��Ijb�wlhf�keh`ghklv�^_dh^_jZ�wlhc�dZkdZ^ghc�ko_fu�

hklZ_lky�hq_gv�g_[hevrhc��<�j_amevlZl_�lZdhc�dZkdZ^guc�

FI>�e_]dh�j_Zebah\Zlv��dZd�b�h[uqguc�FI>�^_dh^_j��^ey�

kdhjhkl_c�ihjy^dZ�����F[bl�k�b�^Z`_�\ur_��

>hihegbl_evgh_� memqr_gb_� wnn_dlb\ghklb� ^_dh^b�

jh\Zgby� kZfhhjlh]hgZevguo� dh^h\� \hafh`gh� ijb� g_agZ�

qbl_evghf� mkeh`g_gbb� Ze]hjblfZ� ^_dh^bjh\Zgby� >��@��

<hafh`ghklb�h^gh]h�ba�lZdbo�^_dh^_jh\�ij_^klZ\e_gu�gZ�

jbk����djb\hc�©���FI>QHZª��dhlhjZy�beexkljbjm_l�hq_gv�

\ukhdmx� wg_j]_lbq_kdmx� wnn_dlb\ghklv� ij_^eh`_ggh]h�

Ze]hjblfZ�gZ�jZkklhygbb�\k_]h�ebrv�����^;�hl�ijhimkdghc�

kihkh[ghklb�dZgZeZ�k\yab��:[khexlgh_�[hevrbgkl\h�^jm�

]bo� Ze]hjblfh\� dhjj_dpbb� hrb[hd� y\eyxlky� \� h[eZklb�

klhev�[hevrbo�rmfh\�qj_a\uqZcgh�keh`gufb��Ijb�wlhf�

h[_ki_qb\Zxlky�oZjZdl_jbklbdb��khihklZ\bfu_�beb�^Z`_�

emqrb_��q_f�oZjZdl_jbklbdb�^_dh^_jh\�fgh]bo�ba\_klguo�

lmj[h�b�/'3&�dh^h\��Ijb�ZgZeba_�keh`ghklb�j_ZebaZpbb�

hdZau\Z_lky�� qlh�FI>� ijb� ^_dh^bjh\Zgbb� \uihegy_l� \�

^_kylv��iylv^_kyl�b�[he__�jZa�f_gvr__�qbkeh�hi_jZpbc��

q_f�^jm]b_�khihklZ\bfu_�ih�wnn_dlb\ghklb�f_lh^u�dhj�

j_dpbb�hrb[hd�>����@��Wlh�iha\hey_l�kqblZlv��qlh�Ze]hjblf�

FI>� fh`_l� [ulv� ijbagZg� h^gbf� ba� hkgh\guo� f_lh^h\�

dhjj_dpbb� hrb[hd�^ey�[hevrbgkl\Z� kh\j_f_gguo� \ukh�

dhkdhjhklguo�kbkl_f�i_j_^Zqb�^Zgguo�k�ij_^_evgh�\ha�

fh`gufb�mjh\gyfb�wg_j]_lbq_kdh]h�\ub]jurZ�b�[ukljh�

^_ckl\b_f��^hklb]Zxsbf� g_kdhevdbo�=[bl�k��Djhf_� lh]h��

^ey�FI>� kms_kl\m_l� \hafh`ghklv� ihegh]h� jZkiZjZee_�

eb\Zgby�hi_jZpbc�ijb�_]h�ZiiZjZlghc�j_ZebaZpbb�>��@��

AZf_lbf��qlh�f_lh^u�ihf_ohmklhcqb\h]h�^_dh^bjh\Z�

gby�^\hbqguo�ihlhdh\� gZ�hkgh\_�FI>�Ze]hjblfh\�� dhlh�

ju_� gZqZeb� jZa\b\Zlvky�gZ� ��� ]h^Z�jZgvr_�k\hbo� aZjm�

[_`guo� ZgZeh]h\�dhgdmj_glh\��m`_�ijh\_j_gu�\� ZiiZjZ�

lmj_�dhkfbq_kdhc�k\yab�GBB�JZ^bh��]^_�aZ����e_l�kha^Zgh�

��ihdhe_gbc�^_dh^_jh\��mki_rgh�ijbf_gyebkv�<hjhg_`�

kdbf�GBB�k\yab�b�ihemqbeb�ij_fbx�IjZ\bl_evkl\Z�JN�ih�

gZmd_�b�l_ogbd_������]h^Z��H^gZ�ba�ihke_^gbo�j_ZebaZpbc�

FI>�[ueZ�jZajZ[hlZgZ�\�BDB�J:G�gZ�IEBK�$OWHUD�6WUDWL[�

(3�6����jbk�����>��@��Wlhl�FI>�y\ey_lky�hq_j_^guf�\Z`�

g_crbf�wlZihf�jZa\blby�^_dh^_jh\�k\_jlhqguo�dh^h\�gZ�

[Za_�FI>�b�fh`_l�kqblZlvky�ij_^klZ\bl_e_f�bo�r_klh]h�

ihdhe_gby�� <� ^Zgghc� IEBK� j_Zebah\Zg� dh^_j�� fh^mev�

]_g_jZlhjZ� ]Zmkkh\kdh]h�rmfZ� b� ^_dh^_j�� khklhysbc� ba��

��lb�bl_jZpbc�dhjj_dpbb�hrb[hd��JZajy^ghklv�rbgu�^Zg�

guo� �� [bl�� qZklhlZ� ke_^h\Zgby� ^Zgguo� ���F=p� �h[sZy�

bgnhjfZpbhggZy�kdhjhklv�^h� ����F[bl�k_d���>ebgZ�dZ`�

^hc�bl_jZpbb�^_dh^_jZ�khklZ\ey_l�����[bl��
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Jbk�����FI>��jZajZ[hlZgguc�\�BDB�J:G��

gZ�IEBK�$OWHUD�6WUDWL[�(3�6���

<�ijhp_kk_�jZajZ[hldb�jZkkfZljb\Z_fh]h�FI>�dZd�kh�

klZ\ghc� qZklb� ZiiZjZlgh�ijh]jZffgh]h� ^_fhgkljZpbhg�

gh�baf_jbl_evgh]h� kl_g^Z� \� jZfdZo� ]jZglZ� JNNB�����

��������\� [ue� kha^Zg� dhfie_dk� ijh]jZffguo� kj_^kl\��

dhlhjuc�h[_ki_qb\Ze�]_g_jZpbx�bgnhjfZpbhggh]h�ihlh�

dZ��nhjfbjh\Zgb_�rmfZ�k�gZkljZb\Z_fufb�iZjZf_ljZfb��

bfblZpbx�ZiiZjZlghc�\_jkbb�^_dh^_jZ��hp_gdm�kdhjhklb�

jZ[hlu� ijb[hjZ� �^_fhgkljZpby� ijhba\h^bl_evghklb� ^_�

dh^_jZ�\�kimlgbdh\hf�dZgZe_�gZ�kdhjhklb�����F[bl�k_d���Z�

lZd`_� baf_j_gb_� ^hklh\_jghklb� ^_dh^bjh\Zgby� \� aZ\b�

kbfhklb�hl�mjh\gy�rmfZ�dZgZeZ��

>Zgguc� ijh_dl� ihdZaZe�� qlh� \k_]^Z� fh`gh� ihemqblv�

ohjhrb_�wg_j]_lbq_kdb_�oZjZdl_jbklbdb�dh^bjh\Zgby�ijb�

\ukhdhf� mjh\g_�rmfZ� gZ� bgnhjfZpbhgghc� kdhjhklb� ^h�

���� F[bl�k� ijb� bkdexqbl_evgh� fZehc� ���� ZiiZjZlghc�

keh`ghklb��qlh�qj_a\uqZcgh�p_ggh�^ey�kbkl_f�^bklZgpb�

hggh]h�ahg^bjh\Zgby�A_feb��>AA��b�^ey�\k_o�gh\uo�kbk�

l_f�fbdjh��b�gZgh��kimlgbdh\��

<������]��\�BDB�J:G�aZ\_jrbebkv�bkiulZgby�^_dh^_�

jZ��jZ[hlZxs_]h�m`_�gZ�bgnhjfZpbhgghc�kdhjhklb�[he__�

�� =[bl�k�� Wlh]h� m^Zehkv� ^hklbqv� aZ� kq_l� bkihevah\Zgby�

dhg\_c_jZ�ijb�j_ZebaZpbb�ijhp_^mj�\uqbke_gbc�gZ�ihjh�

]h\hf�we_f_gl_�^_dh^_jZ��Ijb�j_ZebaZpbb�k\_jo\ukhdh�

kdhjhklghc� \_jkbb�FI>�^_dh^_jZ� m^Zehkv�fZdkbfZevgh�

wnn_dlb\gh� bkihevah\Zlv� \uqbkebl_evgu_� j_kmjku�

hq_gv�g_^hjh]hc�IEBK��Wg_j]_lbq_kdZy�wnn_dlb\ghklv�b�

h[sb_� jZaf_ju�gZa_fghc�qZklb� dhfie_dkZ� �^_dh^_jZ�� \�

h[s_f�kemqZ_�hij_^_eyxlky�\u[hjhf�dhgdj_lguo�lbih\�b�

qbkeZ�IEBK�ijb_fghc�qZklb�kbkl_fu�dh^bjh\Zgby��Ijb�

f_j�oZjZdl_jbklbd��h[_ki_qb\Z_fuo�^Zgghc�IEBK��ij_^�

klZ\e_g�gZ�jbk����djb\hc�©����FI>�BDB�ª��?]h�ijh_dlbjh�

\Zgb_�� fh^_ebjh\Zgb_� b� bkiulZgby� [ueb� \uiheg_gu� \�

jZfdZo�^jm]h]h�]jZglZ�JNNB���������������

LZdbf�h[jZahf��\Z`g_crbf�^hklhbgkl\hf�ij_^eZ]Z_�

fuo�FI>�Ze]hjblfh\�gZjy^m�k�\ukhdhc�wnn_dlb\ghklvx�

hdZau\Z_lky�\hafh`ghklv�bo�qj_a\uqZcgh�\ukhdh]h�[ukl�

jh^_ckl\by�ijb�ZiiZjZlghc�j_ZebaZpbb��lZd�dZd�wlb�Ze]h�

jblfu�^himkdZxl�ihegh_�bo�jZkiZjZee_eb\Zgb_��qlh�ih�

a\hey_l�ijhba\h^blv�FI>�^_dh^bjh\Zgb_�\�l_fi_��kh\iZ�

^Zxsbf� k� [ukljh^_ckl\b_f� j_]bkljh\� k^\b]Z� �kZfuo�

\ukhdhkdhjhklguo�we_f_glh\�ko_fhl_ogbdb���\�\u[jZgghc�

we_f_glghc�[Za_��<�gZklhys__�\j_fy�g_�ba\_klgu�Ze]h�

jblfu�^jm]bo� lbih\�� dhlhju_� ohlv� hlqZklb� h[eZ^Zeb�[u�

ih^h[gufb�k\hckl\Zfb��Wlb�\hafh`ghklb�\ukhdhkdhjhkl�

ghc�jZ[hlu�FI>�\k_]^Z�fh`gh�khojZgblv�nZdlbq_kdb�ijb�

ex[uo�fh^bnbdZpbyo�b�mkh\_jr_gkl\h\Zgbyo�FI>�f_lh�

^h\��ba\_klguo�d�gZklhys_fm�fhf_glm���

Hkh[h_� agZq_gb_� bf__l� jZa\blb_� g_^\hbqguo�fgh]h�

ihjh]h\uo� ^_dh^_jh\� �TFI>�� >��� �����@�� iha\heyxsbo�

bkijZ\eylv�hrb[db�\�ijbgyluo�^Zgguo�gZ�mjh\g_�kbf\h�

eh\��<Z`ghklv�wlh]h�gZijZ\e_gby�h[mkeh\e_gZ�l_f��qlh�\�

gZklhys__�\j_fy�kj_^b�g_^\hbqguo�dh^h\�ijZdlbq_kdh_�

ijbf_g_gb_� gZreb� lhevdh� dh^u� Jb^Z�KhehfhgZ�� Gh�

keh`ghklv�^_dh^bjh\Zgby�^Zgguo� dh^h\�ijhihjpbhgZev�

gZ�d\Z^jZlm�^ebgu�dh^Z��Ihwlhfm�ijbf_gylv�\�j_Zevguo�

kbkl_fZo� fh`gh� lhevdh� dhjhldb_� dh^u� Jb^Z�KhehfhgZ��

h[eZ^Zxsb_�g_� hq_gv�\ukhdhc� wnn_dlb\ghklvx��JZajZ�

[hlZggu_�`_�g_^\hbqgu_�FI>�hdZau\Zxlky�emqr_�dh^h\�

Jb^Z�KhehfhgZ�ih�\_jhylghklb�hrb[db�gZ�fgh]h�ihjy^�

dh\�b�]hjZa^h�ijhs_�ih�keh`ghklb�^_dh^bjh\Zgby�>�����@��

<�j_amevlZl_�kbf\hevguc��g_^\hbqguc��ZgZeh]�^\hbqgh]h�

Ze]hjblfZ�FI>� fh`_l� h[_ki_qblv� ijb� \_kvfZ� \ukhdbo�

mjh\gyo�rmfZ�\_jhylghklb�hrb[db�^_dh^bjh\Zgby��\�jy^_�

kemqZ_\� Z[khexlgh� g_^hklmigu_� ^ey� dh^h\� Jb^Z�

KhehfhgZ� kdhevdh� m]h^gh� [hevrhc� ^ebgu�� Ijb� wlhf�

keh`ghklv�j_ZebaZpbb�lZdh]h�Ze]hjblfZ�hdZau\Z_lky�g_�

agZqbl_evghc��ebg_cgh�jZklms_c�k�^ebghc�dh^Z��l�_��l_h�

j_lbq_kdb�fbgbfZevgh�\hafh`ghc��

JZkkfhljbf�oZjZdl_jbklbdb�g_^\hbqguo�fgh]hihjh]h�

\uo�^_dh^_jh\�\�T�bqghf�kbff_ljbqghf�dZgZe_� �TKD���<�

lZdhf� dZgZe_� dZ`^uc�kbf\he� bkdZ`Z_lky�g_aZ\bkbfh�hl�

^jm]bo�k�\_jhylghklvx�3���ijbq_f�ijb�bkdZ`_gbb�kbf\he�

k� jZ\ghc� \_jhylghklvx� i_j_oh^bl� \� h^bg� ba�T±�� hklZ\�

rboky�kbf\heh\��Ih^h[gZy�fh^_ev��gZijbf_j��khhl\_lkl�

\m_l�dZgZem�k�iZd_lZfb�hrb[hd�ijb�bkihevah\Zgbb�i_j_�

f_`_gby�^_i_j_f_`_gby�gZ�mjh\g_�kbf\heh\��AZ\bkbfh�

klb�\_jhylghklb�kbf\hevghc�hrb[db�3V�ihke_�^_dh^bjh�

\Zgby�hl�\_jhylghklb�kbf\hevghc�hrb[db�3��\�TKD�^ey�

dh^h\�k�dh^h\hc�kdhjhklvx�5 �����ij_^klZ\e_gu�gZ�jbk�����

A^_kv�djb\ufb���b���ihdZaZgu�oZjZdl_jbklbdb�TFI>�^ey�

dh^h\�k�^ebghc�[ehdZ�Q� ������b�������kbf\heh\�ijb�bk�

ihevah\Zgbb� ��fb� [blh\uo� kbf\heh\� �jZaf_j� ZenZ\blZ�

T� �������H[t_f�fh^_ebjh\Zgby�\�gb`gbo�lhqdZo�^Zgguo�

]jZnbdh\�khklZ\eye�hl��Â��
��
�^h��Â��

��
�kbf\heh\��qlh�k\b�

^_l_evkl\m_l�h�djZcg_c�ijhklhl_�f_lh^Z��>ey�kjZ\g_gby�

gZ� ^Zgghf� jbkmgd_� djb\hc� �� ihdZaZgu� oZjZdl_jbklbdb�

�����������dh^h\�JK�^ey�T� ������Ba�jbk����\b^gh��qlh�wn�

n_dlb\ghklv� TFI>� hdZau\Z_lky� ]hjZa^h� emqr_� wnn_d�

lb\ghklb�dh^h\�JK�^ey�kbf\heh\�lZdh]h�`_�jZaf_jZ��Ijb�

m\_ebq_gbb�^ebgu�[ehdZ�TFI>�jZagbpZ�\�wnn_dlb\ghklb�

klZgh\blky�_s_�[he__�kms_kl\_gghc��Hlf_lbf��qlh�jZa�

ghh[jZagu_�f_lh^u�ih\ur_gby�dhjj_dlbjmxs_c�kihkh[�

ghklb�dh^h\�JK��\�lhf�qbke_�\k_�\ZjbZpbb�Ze]hjblfZ�Km�

^ZgZ��h[eZ^Zxl�keh`ghklvx�ihjy^dZ�Q���>ey�dh^h\�^ebgu�

������kbf\heh\�wlh�ijb\h^bl�d�jZagbp_�\�ihjy^d_�keh`�

ghklb� hdheh� Q�� � ������� |� ����� l�_��\�fbeebZj^� jZa��ijb�
wlhf�memqr_gb_�ihf_ohmklhcqb\hklb�hdZau\Z_lky�\_kvfZ�

g_agZqbl_evguf��Wlh�ijh^_fhgkljbjh\Zgh�gZ�jbk����djb�

\hc����dhlhjhc�ij_^klZ\e_gu�gb`gb_�hp_gdb�^ey�\hafh`�

ghkl_c�Ze]hjblfZ�Km^ZgZ�^ey������������dh^Z�JK��

>hihegbl_evguf� ij_bfms_kl\hf�TFI>� gZ^� ^jm]bfb�

f_lh^Zfb�dhjj_dpbb�hrb[hd�y\ey_lky�lh��qlh�hg�iha\hey�

_l�e_]dh�jZ[hlZlv�k�kbf\heZfb�ijZdlbq_kdb�ex[h]h�jZa�

f_jZ��h[_ki_qb\Zy�ijb�wlhf�lZdmx�`_�\ukhdmx�dhjj_dlb�

jmxsmx�kihkh[ghklv��Wlh�ih^l\_j`^Z_lky�ij_^klZ\e_g�

gufb�gZ�jbkmgd_�oZjZdl_jbklbdZfb�TFI>�^ey�dh^Z�^eb�

ghc� ������ ^\mo[Zclh\uo� kbf\heh\� �djb\Zy� ��� b� ^ebghc�
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�������q_luj_o[Zclh\uo�kbf\heh\� �djb\Zy� ����Hlf_lbf��

qlh� hq_gv� ijhklhc� ^ey� j_ZebaZpbb� TFI>� ^_dh^_j� ^ey�

^\mo[Zclh\h]h�dh^Z�^ebgu�������hdZau\Z_lky�kihkh[guf�

h[_ki_qblv� ihf_ohmklhcqb\hklv�� ijbgpbibZevgh� g_^hk�

lb`bfmx� ^Z`_� ^ey� dh^Z�JK� ^ebgu� ������^\mo[Zclh\uo�

kbf\heh\� �djb\Zy� �� gZ� jbk������ ^_dh^_j� ^ey� dhlhjh]h� g_�

ih^e_`bl�j_ZebaZpbb�\�h[hajbfhf�[m^ms_f��Djhf_�lh]h��

TFI>� ^ey� q_luj_o[Zclh\uo� kbf\heh\� ij_\hkoh^bl� ih�

wnn_dlb\ghklb�^Z`_�gZ�ljb�ihjy^dZ�[he__�keh`guc�^_�

dh^_j� g_^\hbqguo� gbadhiehlghklguo� dh^h\� ^ebghc�

������� q_luj_o[Zclh\uo� kbf\heh\�� ijbf_j� oZjZdl_jb�

klbd�dhlhjh]h�ij_^klZ\e_g�gZ�jbk����djb\hc���>��@���

Kgh\Z�hlf_lbf��qlh�^ey�^hklb`_gby�k�ihfhsvx�TFI>�

lZdbo� j_amevlZlh\� lj_[m_lky�hq_gv� lsZl_evgh�\u[bjZlv�

ijbf_gy_fu_�dh^u��hkgh\guf�djbl_jb_f�ijb�hl[hj_� dh�

lhjuo�y\ey_lky�kl_i_gv�mklhcqb\hklb�d�wnn_dlm�jZafgh�

`_gby�hrb[hd��<�>��@�ihdZaZgh��qlh�hilbfbabjmy�kljmdlmjm�

^Zgguo�dh^h\�fh`gh�_s_�memqrblv�wnn_dlb\ghklv�jZ[h�

lu�TFI>��<�qZklghklb��oZjZdl_jbklbdb�gZc^_ggh]h�\� >��@�

dh^Z�k�T� �����b�dh^h\hc�kdhjhklvx�����ij_^klZ\e_gu�gZ�

jbk����djb\hc����<b^gh��qlh�^Zgguc�dh^�h[_ki_qb\Z_l�wn�

n_dlb\gmx� jZ[hlm� ijb� [hevrbo� \_jhylghklyo� hrb[db� \�

TKD��q_f�ba\_klgu_�jZg__��djb\Zy�����ijb�lZdhc�`_�keh`�

ghklb�bo�^_dh^bjh\Zgby��

�

Jbk�����OZjZdl_jbklbdb�g_^\hbqguo�dh^h\��

k�dh^h\hc�kdhjhklvx�5 ����\�TKD�

?s_�[hevrmx�wnn_dlb\ghklv�ijZdlbq_kdb�[_a�mkeh`�

g_gby�ijhp_^mju�dhjj_dpbb�hrb[hd�fh`gh�ihemqblv�ijb�

i_j_oh^_�d�dZkdZ^guf�ko_fZf�dh^bjh\Zgby��<� >���������@�

ihdZaZgh��qlh�ijbf_g_gb_�kh\f_klgh�k�TFI>�ijhkl_cr_�

]h�dh^Z�k�dhgljhe_f�ih�fh^mex�T�iha\hey_l�gZ������ihjy^�

dZ� kgbablv� \_jhylghklv�hrb[db�gZ�[ehd�ih�kjZ\g_gbx�k�

h[uqguf�TFI>�ijb�\k_]h�ebrv����jhkl_�ba[ulhqghklb��

Ijb� wlhf� m\_ebq_gb_� h[t_fZ� \uqbke_gbc� \� dZkdZ^ghf�

dh^_� khklZ\ey_l� f_g__� ���� ih� kjZ\g_gbx� k� bkoh^guf�

Ze]hjblfhf� TFI>�� :� aZ� kq_l� ijbf_g_gby� kh\f_klgh� k�

TFI>� fh^bnbpbjh\Zggh]h� g_^\hbqgh]h� jZkrbj_ggh]h�

dh^Z� Owffbg]Z� fh`gh� mf_gvrblv� \_jhylghklv� hrb[db�

^_dh^bjh\Zgby�gZ������ihjy^dh\�>��@��djb\Zy����gZ�jbk������

Hlebqbl_evghc� hkh[_gghklvx� ij_^eh`_gguo� \� >��@� fh�

^bnbpbjh\Zgguo� g_^\hbqguo� jZkrbj_gguo� dh^h\� Owf�

fbg]Z�hl�ba\_klguo�y\ey_lky� lh��qlh�ijb� dh^bjh\Zgbb�b�

^_dh^bjh\Zgbb� bkihevam_lky� jZ[hlZ� k� p_eufb� qbkeZfb�

ih�PRG� T��Z�g_� k� we_f_glZfb�ihey�=ZemZ��<� j_amevlZl_�

^Zggu_�dh^u�fh`gh�bkihevah\Zlv�ijZdlbq_kdb�^ey�ex[h�

]h�jZaf_jZ�kbf\heZ�ijb�\_kvfZ�g_agZqbl_evghc�keh`gh�

klb� bo� dh^bjh\Zgby� b� ^_dh^bjh\Zgby�� ?s_� emqrb_� j_�

amevlZlu� ihemqZxlky� ijb� bkihevah\Zgbb� \� jZg__� jZk�

kfhlj_gghc� ko_f_� \f_klh� dh^h\�Owffbg]Z� \ukhdhkdhjh�

klguo� g_^\hbqguo� kZfhhjlh]hgZevguo� dh^h\� >��@�� >ey�

ih^h[guo� ko_f� knhjfmebjh\Zgu� ijZ\beZ� jZ[hlu� ^_dh�

^_jZ�\g_rg_]h�dh^Z��ijb�\uiheg_gbb�dhlhjuo�ijb�dZ`^hf�

baf_g_gbb�^_dh^bjm_fh]h�kbf\heZ�ijZ\^hih^h[ghklv�_]h�

j_r_gby�kljh]h�\hajZklZ_l��l�_��jZkklhygb_�f_`^m�j_r_�

gb_f� ^_dh^_jZ� b� ijbgyluf� khh[s_gb_f� klZgh\blky�

f_gvr_�� J_amevlZl� fh^_ebjh\Zgby� ^Zgghc� dZkdZ^ghc�

ko_fu�ij_^klZ\e_g�gZ�jbk����djb\hc�����Hlf_lbf��qlh�ijb�

wlhf� h[_ki_qb\Z_lky� \_jhylghklv� kbf\hevghc� hrb[db�

^_dh^bjh\Zgby�ihjy^dZ���
���
�ijb�����kbf\hevguo�hrb[hd�

\�dZgZe_��qlh�y\ey_lky�Z[khexlgh�mgbdZevguf�j_amevlZ�

lhf�^ey�kh\j_f_gghc�l_hjbb�dh^bjh\Zgby��

H^ghc�ba�h[eZkl_c�ijbf_g_gby�g_^\hbqguo�dh^h\�y\�

ey_lky�aZsblZ�^Zgguo�hl�bkdZ`_gbc�ijb�^he]h\j_f_gghf�

ojZg_gbb�gZ�jZaebqguo�ghkbl_eyo�bgnhjfZpbb��>ey�j_�

r_gby�ih^h[guo�aZ^Zq�\�gZklhys__�\j_fy�bkihevamxlky��

gZijbf_j�� lZdb_� ba\_klgu_� ijh]jZffgu_� iZd_lu�� dZd�

4XLFN3DU� �ZZZ�TXLFNSDU�RUJ�XN�� b� ,&(� (&&� �ZZZ�LFH�

JUDSKLFV�FRP��� hkgh\Zggu_� gZ� ijbf_g_gbb� dh^h\� Jb^Z�

KhehfhgZ��Ijb�jZ[hl_�^Zgguo�iZd_lh\�k�[hevrbfb�nZc�

eZfb�\hagbdZxl�keh`ghklb�beb�k�h[_ki_q_gb_f�ijb_fe_�

fhc� kdhjhklb�� beb� F� gZ^_`ghklvx� bkijZ\e_gby� hrb[hd��

Ijbf_g_gb_� ^ey� aZsblu�nZceh\� ijh]jZffguo� kj_^kl\�

>��@�� bkihevamxsbo� Ze]hjblfu� TFI>�� j_rZ_l� i_j_qbk�

e_ggu_� ijh[e_fu�� qZklh� ij_^hklZ\eyy� h^gh\j_f_ggh� b�

[hevrmx�dhjj_dlbjmxsmx�kihkh[ghklv��b�]hjZa^h�[he__�

\ukhdh_�[ukljh^_ckl\b_���

Ijb\_^_ggu_�j_amevlZlu�iha\heyxl�kqblZlv��qlh�FI>�

f_lh^u�^_ckl\bl_evgh�hlghkylky�d�mgbdZevguf�Ze]hjbl�

fZf��kihkh[guf�h[_ki_qb\Zlv�wnn_dlb\gh_�^_dh^bjh\Z�

gb_�ijb�[hevrhf�mjh\g_�rmfZ��\uihegyy�hq_gv�g_[hev�

rh_�qbkeh�hi_jZpbc�b�^hklb]Zy�\ukhqZcrbo�mjh\g_c�^hk�

lh\_jghklb� ojZg_gby�pbnjh\hc� bgnhjfZpbb� b� kdhjhklb�

__�h[jZ[hldb�\�k\_jo[hevrbo�[ZaZo�^Zgguo��\�hilbq_kdbo�

^bkdZo� b� l�^��<h� \k_o� wlbo� kemqZyo� bkihevamxlky� hq_gv�

h]jZgbq_ggu_�j_kmjku�� lZdb_��dZd�ijhklu_�fbdjhijhp_k�

khju�beb�kZfu_�^_r_\u_�IEBK��qlh�b�hij_^_ey_l�ijh�

klhlm�b�wnn_dlb\ghklv�gh\uo�f_lh^h\�ihf_ohmklhcqb\h�

]h�dh^bjh\Zgby��

AZdexq_gb_�

IjbgpbibZevgh�gh\uc�mjh\_gv�ihf_ohmklhcqb\hklb�b�

kdhjhklb� h[jZ[hldb�^Zgguo� ih�kjZ\g_gbx�k� ba\_klgufb�

f_lh^Zfb� dhjj_dpbb� hrb[hd�� ^hklb]Z_fuc� k� ihfhsvx�

Ze]hjblfh\�FI>�jZaguo�lbih\��iha\hey_l�j_rZlv�aZ^Zqb�

h[_ki_q_gby� \ukhdhc� gZ^_`ghklb� i_j_^Zqb� ^Zgguo� [_a�

dZdhc�eb[h� ^hihegbl_evghc� ^hjZ[hldb� wlbo� Ze]hjblfh\�

beb�\k_]h�ebrv�ijb�g_agZqbl_evghc�bo�Z^ZilZpbb�d�\ha�

fh`guf� ^hihegbl_evguf� lj_[h\Zgbyf�� \hagbdZxsbf� \�

djmighfZkrlZ[guo� pbnjh\uo� kbkl_fZo�� Bo� bkihevah\Z�

gb_�h^bgZdh\h�ijhklh�b�wnn_dlb\gh�dZd�ijb�ZiiZjZlghc��

lZd�b�ijb�ijh]jZffghc�j_ZebaZpbb��

Ij_^klZ\e_ggu_� bkke_^h\Zgby� b� jZajZ[hldb� \_^mlky�

lhevdh�\�JN�dhee_dlb\hf�Z\lhjh\�klZlvb��Hjb_glbjh\hq�

gh_�hi_j_`_gb_� aZjm[_`guo�jZajZ[hlhd��bkoh^y�ba� l_f�

ih\� jZa\blby� l_hjbb� b� l_ogbdb� dh^bjh\Zgby� \� l_q_gb_�

ihke_^gbo����e_l��khklZ\ey_l��«���e_l��qlh�k_cqZk�y\ey�

_lky�j_^qZcrbf�kemqZ_f�\�l_hj_lbq_kdbo�b��l_f�[he__��\�

ijbdeZ^guo� bkke_^h\Zgbyo�� <hafh`ghklb� kbf\hevguo�
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FI>� Ze]hjblfh\� hdZau\Zxlky�ih� \_jhylghklb� hrb[db� b�

ih� qbkem� hi_jZpbc� ^_dh^bjh\Zgby� gZ� fgh]h� ihjy^dh\�

emqr_��q_f�\hafh`ghklb�dh^h\�Jb^Z�KhehfhgZ��ih�ijZ\m�

kqblZ\rboky� emqrbfb� g_^\hbqgufb� dh^Zfb� \� l_q_gb_�

ihqlb�ihem\_dZ��Wlh�iha\hey_l�k�ihfhsvx�TFI>�[he__�

mki_rgh�j_rZlv�aZ^Zqb�h[_ki_q_gby�\ukhdhc�gZ^_`ghklb�

ojZg_gby� [hevrbo� h[t_fh\� pbnjh\uo� ^Zgguo�� \hagb�

dZxsb_�� \�qZklghklb��\�kbkl_fZo�^bklZgpbhggh]h� ahg^b�

jh\Zgby�A_feb��Ijb�bkihevah\Zgbb�TFI>�\�lZdbo�kbkl_�

fZo�e_]dh�h[_ki_qblv�hi_jZlb\guc�dhgljhev�aZ�dZq_kl\hf�

ojZgbfhc� bgnhjfZpbb�� Z� lZd`_� dhjj_dlbjh\dm� ^Zgguo�

\ke_^kl\b_�klZj_gby�b�\hagbdZxsbo�^_n_dlh\�ghkbl_ey��

Ijhba\h^bl_evghklv� dh^_jh\�^ey�TFI>�� dhlhju_�hdZau�

\Zxlky� ij_^_evgh� ijhklufb� h^ghlZdlgufb� maeZfb�� fh�

`_l�[ulv�e_]dh�^h\_^_gZ�ijb�ZiiZjZlghc�j_ZebaZpbb�^h�

mjh\gy�\�g_kdhevdh�=[Zcl�k��<�j_amevlZl_�bo�bkihevah\Z�

gb_�\�ijhp_kk_�aZibkb�^Zgguo�gbdh]^Z�g_�[m^_l�h]jZgbqb�

\Zxsbf�nZdlhjhf�^ey� \ukhdhkdhjhklguo� kbkl_f�>AA� b�

^jm]bo�kimlgbdh\uo��dhkfbq_kdbo�b�bguo�kbkl_f�k\yab���

;hevrhc� h[t_f� gZmqgh�f_lh^bq_kdbo� b� mq_[gh�

^_fhgkljZpbhgguo� fZl_jbZeh\� ih� FI>� Ze]hjblfZf�

ij_^klZ\e_g� gZ� ki_pbZebabjh\Zgguo� ^\myauqguo� \_[�

kZclZo� >�@��<k_�jZkkfhlj_ggu_�pbdeu� jZ[hl�ih�FI>� \_�

^mlky�\�ihke_^gb_�]h^u�ijb�nbgZgkh\hc�ih^^_j`d_�Jhk�

kbckdh]h�nhg^Z�nmg^Zf_glZevguo�bkke_^h\Zgbc��Bgklb�

lmlZ� dhkfbq_kdbo� bkke_^h\Zgbc�� JyaZgkdh]h� ]hkm^Zjkl�

\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��

Ebl_jZlmjZ�

���Am[Zj_\�X�;���H\_qdbg�=�<��H[ahj�f_lh^h\�ihf_oh�

mklhcqb\h]h�dh^bjh\Zgby�k�bkihevah\Zgb_f�fgh]hihjh]h�

\uo�^_dh^_jh\����We_dljhk\yav��F��������������K�������

���<bl_j[b�:��=jZgbpu�hrb[hd�^ey�k\_jlhqguo�dh^h\�b�

Zkbfilhlbq_kdb�hilbfZevguc�Ze]hjblf�^_dh^bjh\Zgby� ���

G_dhlhju_� \hijhku� l_hjbb� dh^bjh\Zgby��F���Fbj�� ������

K����������

���%HUURX�&���*ODYLHX[�$���7KLWLPDMVKLPD�3��1HDU�6KDQQRQ�

/LPLW�(UURU�&RUUHFWLQJ�&RGLQJ�DQG�'HFRGLQJ��7XUER�&RGHV����

3URF�� RI� WKH� ,QWHUQ��&RQI�� RQ� &RPPXQ�� ������0D\��3������

������

��� 3UHVV� 5HOHDVH��$+$� DQQRXQFHV�7XUER� 3URGXFW� &RGH�

)RUZDUG�(UURU�&RUUHFWLRQ�7HFKQRORJ\���������

���0DF.D\�'�-�&���1HDO�5�0��1HDU�6KDQQRQ�OLPLW�SHUIRUP�

DQFH� RI� ORZ� GHQVLW\� SDULW\� FKHFN� FRGHV� ��� ,(((� (OHFWURQLFV�

/HWWHUV��$XJ��������9����������3������������

���AhehlZjz\�<�<��L_hjby�b�Ze]hjblfu�fgh]hihjh]h\h�

]h� ^_dh^bjh\Zgby��F��� JZ^bh� b� k\yav�� =hjyqZy� ebgby� ±�

L_e_dhf��������

���AhehlZjz\�<�<���H\_qdbg�=�<��Ihf_ohmklhcqb\h_�dh�

^bjh\Zgb_��F_lh^u� b� Ze]hjblfu��KijZ\hqgbd��F��� =hjy�

qZy�ebgby�±�L_e_dhf������������k���

��� Am[Zj_\� X�;��� AhehlZjz\� <�<��� H\_qdbg� =�<����

H[ahj�f_lh^h\�ihf_ohmklhcqb\h]h�dh^bjh\Zgby�k�bkihev�

ah\Zgb_f�fgh]hihjh]h\uo�Ze]hjblfh\� ���Pbnjh\Zy�h[jZ�

[hldZ�kb]gZeh\������������&�������

���<_[�kZclu�ZZZ�PWGEHVW�UX��ZZZ�PWGEHVW�LNL�UVVL�UX��

���� AhehlZjz\� <�<�� IZjZee_evgh_� dh^bjh\Zgb_��

\� dZgZeZo� KI>� ��� <hijhku� db[_jg_lbdb�� ������ <ui������

K��������

����H\_qdbg�=�<���H\_qdbg�I�<��HilbfbaZpby�kljmdlmju�

g_^\hbqguo� kZfhhjlh]hgZevguo� dh^h\� ^ey� ko_f� iZjZe�

e_evgh]h�dh^bjh\Zgby����Ljm^u�GBBJ������������K���±����

���� AhehlZjz\� <�<��� GZabjh\� J�J��� Gbdbnhjh\� :�<���

Qmedh\�B�<��Gh\u_�\hafh`ghklb�fgh]hihjh]h\h]h�^_dh^b�

jh\Zgby� ih� \ukhdh^hklh\_jghc� i_j_^Zq_� ^Zgguo�>AA� ���

Kh\j_f_ggu_� ijh[e_fu� ^bklZgpbhggh]h� ahg^bjh\Zgby�

A_feb� ba� dhkfhkZ�� K[hjgbd� gZmqguo� klZl_c�� <uimkd� ���

Lhf�,��Fhkd\Z��HHH�©:a[mdZ�����ª��������K����������

����AhehlZjz\�<�<��H[h[s_gb_�Ze]hjblfZ�FI>�gZ�g_�

^\hbqgu_�dh^u����Fh[bevgu_�kbkl_fu������������K��������

���� H\_qdbg� =�<��� H\_qdbg� I�<�� Bkihevah\Zgb_� g_�

^\hbqgh]h� fgh]hihjh]h\h]h� ^_dh^_jZ� \� dZkdZ^guo� ko_��

fZo� dhjj_dpbb� hrb[hd� ���<_klgbd�J=JLM�� ��������� �\u�

imkd������

����H\_qdbg�I�<��Ijbf_g_gb_�g_^\hbqgh]h�fgh]hihjh��

]h\h]h� ^_dh^_jZ� ^ey� aZsblu� nZceh\� hl� bkdZ`_gbc� ����

<� k[��� ©���F_`^mgZjh^gZy� dhgn_j_gpby� ©Pbnjh\Zy�h[�

jZ[hldZ�kb]gZeh\�b�__�ijbeh`_gby��'63$���ª��F��� ������

&����������

����AhehlZjz\�<�<���H\_qdbg�=�<��Wnn_dlb\gh_�fgh]h�

ihjh]h\h_�^_dh^bjh\Zgb_�g_^\hbqguo�dh^h\� ���JZ^bhl_o�

gbdZ�b�we_dljhgbdZ��±�F���������L�����±�����±�K����������

����Dmag_ph\�G�:���AhehlZjz\�<�<���H\_qdbg�=�<���H\_q�

dbg�I�<��G_^\hbqgu_�fgh]hihjh]h\u_�^_dh^_ju�b�^jm]b_�

f_lh^u� dhjj_dpbb� hrb[hd� \� kbf\hevghc� bgnhjfZpbb� ���

JZ^bhl_ogbdZ��±�F�������������±�\ui�������±�K������

���� AhehlZjz\� <�<��� H\_qdbg� =�<��� H\_qdbg� I�<���

DZkdZ^gu_� f_lh^u� ^_dh^bjh\Zgby� kbf\hevguo� ihf_oh�

mklhcqb\uo� dh^h\�� hkgh\Zggu_� gZ�fgh]hihjh]h\uo� Ze]h�

jblfZo�������y�GZmqgZy�k_kkby��ihk\ys_ggZy�>gx�jZ^bhª�

Fhkd\Z�������Lhf����±�K����������

����H\_qdbg�=�<��F_lh^�^_dh^bjh\Zgby�dZkdZ^guo�ih�

f_ohmklhcqb\uo� dh^h\� k� ijbf_g_gb_f� fgh]hihjh]h\uo�

Ze]hjblfh\����Ljm^u�GBBJ��Fhkd\Z�����������±�K��������

����H\_qdbg�=�<��Ijbf_g_gb_�PLQ�VXP�Ze]hjblfZ�^ey�

^_dh^bjh\Zgby� [ehdh\uo� kZfhhjlh]hgZevguo� dh^h\� ���

FZl_fZlbq_kdh_� b� ijh]jZffgh_� h[_ki_q_gb_� \uqbkeb�

l_evguo�kbkl_f��f_`\ma��k[��gZmq��lj��±�F���=hjyqZy�ebgby�

±�L_e_dhf��������±�K���������

����=KDQJ�)���3ILVWHU�+��/LVW�0HVVDJH�3DVVLQJ�$FKLH�YHV�

&DSDFLW\� RQ� WKH� T�DU\� 6\PPHWULF� &KDQQHO� IRU� /DUJH� T� ��� ,Q�

3URF��,(((�*OREDO�7HOHFRP��&RQI���:DVKLQJWRQ��1RY��±�������

±�3����������

,03529,1*�5(/,$%,/,7<�2)�'$7$�

75$160,66,21�$1'�6725$*(�:,7+�

86,1*�2)�08/7,7+5(6+2/'�

'(&2'(56�)25�(5525�&255(&�7,21�

&2'(6�

=RORWDUHY�9�9���2YHFKNLQ�*�9��

7KH� DUWLFOH� GHDOV� ZLWK� PXOWLWKUHVKROG� GHFRGHUV� IRU� VHOI�

RUWKRJRQDO� FRGHV�� 7KH� ODVW� UHVXOWV� LQ� WKH� ILHOG� RI�ELQDU\�DQG�

QRQ�ELQDU\�FRGHV�GHFRGLQJ�DUH� SUHVHQWHG�� 7KH�SHUIRUPDQFH�

FRPSDULVRQ� RI� PXOWLWKUHVKROG� GHFRGHUV� DQG� RWKHU� PHWKRGV�

VXFK� DV� YLWHUEL� GHFRGHU�� GHFRGHUV� IRU� WXUER�� /'3&�� 5HHG�

6RORPRQ� FRGHV� LV� GRQH�� ,W¶V� VKRZQ�PXOWLWKUHVKROG� GHFRGHUV�

SURYLGH� QHDU�FDSDVLW\� SHUIRUPDQFH�DQG�DUH� FKDUDFWHUL]HG� LQ�

PDQ\�WLPHV�ORZHU�FRPSOH[LW\�WKDQ�RWKHUV�GHFRGHUV��



�

�

�
���

J_r_gZ� aZ^ZqZ�\u^_e_gby�h[t_dlh\��gZ[ex^Z_fuo�k�ihfhsvx�

\b^_hdZf_ju��jZkiheh`_gghc�gZ�^\b`ms_fky�ghkbl_e_��Hkh[_ggh�

klvx� ij_^eZ]Z_fh]h� Ze]hjblfZ� \u^_e_gby� h[t_dlh\� y\ey_lky�

bkihevah\Zgb_� klZlbklbq_kdbo� oZjZdl_jbklbd� hrb[db� hp_gb\Z�

gby�kf_s_gby�nhgZ� ^ey� \uqbke_gby� hilbfZevguo� ihjh]h\uo� agZ�

q_gbc�� Ij_^klZ\e_gu� j_amevlZlu� wdki_jbf_glZevguo� bkke_^h�

\Zgbc�Ze]hjblfZ��

M>D�������������

<U>?E?GB?�H;T?DLH<�G:�G?H>GHJH>GHF�NHG?��
IJB�><B@MS?FKY�>:LQBD?�BAH;J:@?GBC�

;Z[Zyg�I�<���d�l�g���gZqZevgbd�gZmqghc�eZ[hjZlhjbb�dZn_^ju�:\lhfZlbdb�b�bgnhjfZpbhgguo�l_ogheh]bc��
\�mijZ\e_gbb�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��H�PDLO��DLWX#UVUHX�UX�

�

Dexq_\u_�keh\Z��h[gZjm`_gb_��\u^_e_gb_��
bah[jZ`_gb_��jZkij_^_e_gb_�>`hgkhgZ��]_hf_l�

jbq_kdb_�ij_h[jZah\Zgby��

<\_^_gb_�

L_ogheh]bb�ZgZebaZ�\b^_hkx`_lh\�b�hij_^_�

e_gby� jZaebqguo� oZjZdl_jbklbd� gZ[ex^Z_fuo�

h[t_dlh\�\�gZklhys__�\j_fy�rbjhdh�bkihevamxlky�\�jZa�

ebqguo�h[eZklyo�gZmdb�b�l_ogbdb��<Z`ghc�kn_jhc�bo�ijb�

f_g_gby�y\ey_lky�kha^Zgb_�bgl_ee_dlmZevguo�[hjlh\uo�

kbkl_f� h[gZjm`_gby� b� khijh\h`^_gby� h[t_dlh\� >�@��Hk�

gh\gu_�gZijZ\e_gby�bkke_^h\Zgbc�\�^Zgghc�h[eZklb�k\y�

aZgu� \� gZklhys__� \j_fy� k� ijbf_g_gb_f� Ze]hjblfh\�

kljmdlmjgh]h�ZgZebaZ�bah[jZ`_gbc� >�@��f_lh^Zfb�\hkklZ�

gh\e_gby� nhjfu� lj_of_jguo� h[t_dlh\�� ih^oh^Zfb� gZ�

hkgh\_� dhfie_dkbjh\Zgby� ki_dljZevguo� dZgZeh\� gZ[ex�

^_gby� >�@�� LZdbf� h[jZahf�� hkgh\ghc� njhgl� jZajZ[hldb�

k\yaZg�k�j_r_gb_f�aZ^Zq�\ukhdhmjh\g_\h]h�ZgZebaZ�bah�

[jZ`_gbc��

<�lh�`_�\j_fy�dZq_kl\h�j_r_gby�aZ^Zq�\ukhdh]h�mjh\�

gy�aZ\bkbl�hl�wnn_dlb\ghklb�\uiheg_gby�gbadhmjh\g_\h�
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�

[��

Jbk�����Ihykg_gb_�d�\uqbke_gbx�jZkij_^_e_gby��
gZ[ex^Z_fhc�yjdhklb�nhgZ�ijb�_z�ZiijhdkbfZpbb��

]bi_j[hebq_kdbf�iZjZ[hehb^hf���

Z��yjdhklv�nhgh\h]h�bah[jZ`_gby��

\�hdj_klghklb�lhqdb� ���
��
\[ ���

[��khhl\_lkl\mxs__�jZkij_^_e_gb_�gZ[ex^Z_fhc��

yjdhklb�nhgZ��jZkij_^_e_gb_�>`hgkhgZ�lbiZ�
O
6 ��

Wdki_jbf_glZevgu_�bkke_^h\Zgby�

>ey� hp_gb\Zgby� wnn_dlb\ghklb� ij_^eZ]Z_fh]h� ih^�

oh^Z� \uiheg_gu� bkke_^h\Zgby� gZ� ^_kylb� gZlmjguo� \b�

^_hkx`_lZo�ijh^he`bl_evghklvx� ������� dZ^jh\��<b^_h�

kx`_lu�kgylu�^\b`msbfky�^Zlqbdhf�\�mkeh\byo�kemqZc�

guo�^_nhjfZpbc��\ua\Zgguo� lmj[me_glghklvx�Zlfhkn_�

ju��Kx`_lgZy�khklZ\eyxsZy�±�^\b`msb_ky�Z\lhfh[beb�

gZ� nhg_� i_j_k_qzgghc� f_klghklb�� JZaf_j� dZ^jh\� ±� hl�

���o���� ^h� ���o����� =_hf_ljbq_kdb_� ljZgknhjfZpbb�

bah[jZ`_gbc�� \ua\Zggu_� ^\b`_gb_f� ^Zlqbdh\�� b� bf_x�

sb_�oZjZdl_j�kf_s_gbc��hp_gb\Zebkv�k�bkihevah\Zgb_f�

Ze]hjblfZ��hibkZggh]h�\�>��@���

Dhebq_kl\_ggufb� iZjZf_ljZfb�� oZjZdl_jbamxsbfb�
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\u^_e_gb_�h[t_dlh\��[ueb�qZklhlZ�ijZ\bevgh]h�\u^_e_�

gby� �SÖ � b� qZklhlZ� eh`gh]h� \u^_e_gby� �SÖ �� Ih\ur_gb_�

dZq_kl\Z� \u^_e_gby� h[t_dlh\� [ueh� hlf_q_gh� gZ� \k_o�

\b^_hkx`_lZo��GZ�jbk����ihdZaZgu�oZjZdl_jbklbdb�\u^_�

e_gby� h[t_dlh\�� ihemq_ggu_� gZ� h^ghf� ba� kx`_lh\� ijb�

bkihevah\Zgbb� dh\ZjbZpbhgguo� fZljbp� hrb[hd�
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4 ��

FZljbpZ�
�

4 �khhl\_lkl\m_l�kblmZpbb��dh]^Z�hrb[db�hp_�

gb\Zgby� kf_s_gbc�nhgZ� g_� mqblu\Zxlky��FZljbpZ�
�

4 �

aZ^Zzl�g_dhjj_ebjh\Zggu_�hrb[db�hp_gb\Zgby�iZjZf_l�

jh\�kf_s_gby�k�jZ\gufb�^bki_jkbyfb��qlh�khhl\_lkl\m_l�

ih^oh^m��ij_^klZ\e_gghfm�\� >��� �@��GZb[he__�hsmlbfh]h�

ih\ur_gby� dZq_kl\Z� \u^_e_gby� h[t_dlh\� gZ� l_klh\hf�

kx`_l_� fh`gh� ^h[blvky�� _keb� jZkkfZljb\Zlv� hrb[db�

hp_gb\Zgby� kf_s_gbc�nhgZ� dZd� kemqZcgu_� \_ebqbgu� k�

jZagufb�^bki_jkbyfb��fZljbpZ�
�

4 ���

Bkke_^h\ZeZkv� lZd`_� wnn_dlb\ghklv� ij_^eZ]Z_fh]h�

ih^oh^Z� k� lhqdb� aj_gby� m\_ebq_gby� ijh^he`bl_evghklb�

ke_`_gby� aZ�h[t_dlZfb��Ijb�wlhf�ijbf_gyeky�Ze]hjblf�

ZgZebaZ�ljZ_dlhjbc�>��@��GZ�jbk����ij_^klZ\e_gu�j_amev�

lZlu�ke_`_gby�aZ�^\b`msbfky�h[t_dlhf��ihemq_ggu_�gZ�

l_klh\hf�kx`_l_��IhdZaZgu�hp_gdb�ljZ_dlhjbc�^\b`_gby�

b� gZ[ex^Z_fu_� bah[jZ`_gby� \�fhf_gl�ihl_jb�h[t_dlZ��

QbkeZ� gZ� jbkmgd_� h[hagZqZxl� dhebq_kl\h� dZ^jh\�� ijh�

r_^r__��k��gZqZeZ��ke_`_gby��^h��fhf_glZ��ihl_jb��LZdbf�

h[jZahf��m^Zzlky�kms_kl\_ggh�m\_ebqblv�ijh^he`bl_ev�

ghklv�ke_`_gby��ijbf_gyy�hibkZgguc�ih^oh^�

�

Jbk�����OZjZdl_jbklbdb�\u^_e_gby�
�ijb�bkihevah\Zgbb�jZaebqguo�dh\ZjbZpbhgguo��

fZljbp�hrb[hd�hp_gb\Zgby�kf_s_gbc�nhgZ�

GZ� jbk�� �� ihdZaZgu� j_amevlZlu� \u^_e_gby� h[t_dlh\�

ijb� bkihevah\Zgbb� dh\ZjbZpbhgguo� fZljbp�
�
4 � b�

�
4 ��

<b^gh��qlh�mq_l�hrb[hd�hp_gb\Zgby�iZjZf_ljh\� ]_hf_l�

jbq_kdbo�ij_h[jZah\Zgbc�iha\hey_l� agZqbl_evgh�mf_gv�

rblv� qZklhlm� eh`gh]h� \u^_e_gby� �[he__� q_f� \� �� jZaZ��

ijb�qZklhl_�ijZ\bevgh]h�\u^_e_gby�hdheh�������Hlf_lbf��

qlh�dZq_kl\h�\u^_e_gby�h[t_dlh\�ih\urZ_lky�lhevdh�gZ�

kx`_lZo�k�kms_kl\_ggh�g_h^ghjh^guf�nhghf��\�ijhlb\�

ghf�kemqZ_�ij_^eZ]Z_fuc�ih^oh^�g_�^Zzl�ij_bfms_kl\�

�

Jbk�����J_amevlZlu�\u^_e_gby�h[t_dlZ�\�\b^_hihke_^h\Zl_evghklb��<_jogbc�jy^�±�bah[jZ`_gby�h[t_dlZ��
b�hdjm`Zxs_]h�_]h�nhgZ��Kj_^gbc�b�gb`gbc�jy^u�±�j_amevlZlu�\u^_e_gby�h[t_dlZ��

ijb�bkihevah\Zgbb�dh\ZjbZpbhgguo�fZljbp�
�
4 �b�

�
4 �khhl\_lkl\_ggh�
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� Z�� [��
Jbk�����J_amevlZlu�ke_`_gby�aZ�h[t_dlhf��

ijb�bkihevah\Zgbb�dh\ZjbZpbhgguo�fZljbp��Z��
�
4 ��[��

�
4 ��

AZdexq_gb_�

Mq_l� klZlbklbq_kdbo� oZjZdl_jbklbd� hrb[hd� hp_gb\Z�

gby�iZjZf_ljh\�]_hf_ljbq_kdbo�ij_h[jZah\Zgbc�nhgh\h�

]h�bah[jZ`_gby�iha\hey_l�^hklbqv�[he__�\ukhdbo�ihdZaZ�

l_e_c� dZq_kl\Z� \u^_e_gby� b� ke_`_gby� aZ� h[t_dlZfb��<�

qZklghklb��ij_^eZ]Z_fuc�\�gZklhys_c�klZlv_�ih^oh^�ih�

a\hey_l�kgbablv�qZklhlm�eh`gh]h�\u^_e_gby�[he__�q_f�\�

��jZaZ�b�kms_kl\_ggh�ih\ukblv�ijh^he`bl_evghklv�ke_�

`_gby� ^ey� \b^_hkx`_lh\� k� g_h^ghjh^guf� nhghf�� J_�

amevlZlu� bkke_^h\Zgbc� ij_^iheZ]Z_lky� bkihevah\Zlv��

\� fgh]hnmgdpbhgZevguo� kbkl_fZo� h[jZ[hldb� b� ZgZeb��

aZ� bah[jZ`_gbc� j_Zevgh]h� \j_f_gb� k_f_ckl\Z� ©Hohl�

gbdª�>��@��

JZ[hlZ�\uiheg_gZ�ijb�ih^^_j`d_�]jZglZ�Ij_ab^_glZ�

JN�^ey�fheh^uo�mqzguo��FD��������������

Ebl_jZlmjZ�

���:eiZlh\�;�:���;Z[Zyg�I�<���;ZeZrh\�H�?���Kl_iZr�

dbg�:�B��F_lh^u�Z\lhfZlbq_kdh]h�h[gZjm`_gby�b�khijh�

\h`^_gby� h[t_dlh\��H[jZ[hldZ� bah[jZ`_gbc� b� mijZ\e_�

gb_��±�F���JZ^bhl_ogbdZ��������±�����k���be��

��� :eiZlh\�;�:���;Z[Zyg�I�<���Rm[bg� G�X�� :e]hjblf�

hp_gdb� dhhj^bgZl� h[t_dlh\� gZ� hkgh\_� ij_h[jZah\Zgby�

JZ^hgZ����Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\��±�������±�����±�

K���������

���;Z[Zyg�I�<���Kfbjgh\�K�:��Ke_`_gb_� aZ�h[t_dlhf�

gZ� hkgh\_� Ze]hjblfZ� khihklZ\e_gby�k� wlZehghf�ijb� h^�

gh\j_f_gghf� gZ[ex^_gbb� \� \b^bfhf� b� bgnjZdjZkghf�

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

����±�K��������

���:eiZlh\�;�:���K_ey_\�:�:��:e]hjblf�hp_gdb�f_klh�

iheh`_gby� h[t_dlZ� gZ� ^\mf_jghf� bah[jZ`_gbb� ��� Ba\��

\mah\��±�Ijb[hjhkljh_gb_��±�������±�����±�&�������

��� 5�-�5DGNH�� 6�� $QGUD�� 2�� $O�/RIDKL�� DQG� %�� 5R\VDP��

©,PDJH� FKDQJH� GHWHFWLRQ� DOJRULWKPV��$� V\VWHPDWLF� VXUYH\ª��

,(((� 7UDQVDFWLRQV� RQ� ,PDJH� 3URFHVVLQJ�� YRO�� ���� SS�� ���±

�����0DUFK�������

���2IHU�+DGDU��$��.XQWVHYLWVN\��0��:DVVHUEODW��1RUPDQ�6��

.RSHLND� DQG�6WDQOH\�5��5RWPDQ��©$XWRPDWLF� WDUJHW� UHFRJQL�

WLRQ�GXULQJ�VHQVRU�PRWLRQ�DQG�YLEUDWLRQª��2SW��(QJ�����������

�������

���;Z[Zyg�I�<��<u^_e_gb_� h[t_dlh\� \� mkeh\byo� kem�

qZcguo�]_hf_ljbq_kdbo��ij_h[jZah\Zgbc�bah[jZ`_gby�����

:\lhf_ljby��±�������±�����±�K��������

��� %RULV� $OSDWRY� DQG� 3DYHO� %DED\DQ�� ©([WUDFWLRQ� RI� WKH�

REMHFWV�REVHUYHG�RQ�D�QRQ�XQLIRUP�EDFNJURXQG�GXULQJ�VHQVRU�

PRWLRQª��3URF��63,(������������1��������

���OZg�=���RZibjh�K��KlZlbklbq_kdb_�fh^_eb�\�bg`_�

g_jguo�aZ^ZqZo��F��Fbj�±������±�����k��

���� :eiZlh\� ;�:��� ;ehobg� :�G��Fh^_eb� b� Ze]hjblfu�

h[gZjm`_gby�b�\u^_e_gby�^\b`msboky�njZ]f_glh\�bah�

[jZ`_gbc����:\lhf_ljby��±�������±�����±�&�����������

����:g^jhkh\�<�:���;hcdh�X�<���;hqdZj_\�:�F���H^gh�

jh]�:�I��Kh\f_s_gb_�bah[jZ`_gbc�\�mkeh\byo�g_hij_^_�

e_gghklb����AZjm[_`gZy�jZ^bhwe_dljhgbdZ��±�������±�����

±�K���������

����Kljhlh\�<�<��<u[hj�hihjguo�mqZkldh\�\�fgh]hwlZ�

ehgghf�Ze]hjblf_�hij_^_e_gby�iZjZf_ljh\� ]_hf_ljbq_�

kdbo�ij_h[jZah\Zgbc�bah[jZ`_gbc� ���<_klgbd�JyaZgkdh]h�

]hkm^Zjkl\_ggh]h� jZ^bhl_ogbq_kdh]h� mgb\_jkbl_lZ�� ±��

JyaZgv��������±���������±�K���������

���� %RULV� $OSDWRY� DQG� 3DYHO� %DED\DQ�� ©0XOWLSOH� REMHFW�

WUDFNLQJ�EDVHG�RQ�WKH�SDUWLWLRQ�RI� WKH�ELSDUWLWH�JUDSKª��3URF��

63,(������������%��������

����:eiZlh\�;�:���;ehobg�:�G���Dhklyrdbg�E�G���JhfZ�

gh\�X�G���RZidZ�K�<��K_f_ckl\h�fgh]hnmgdpbhgZevguo�

kbkl_f� h[jZ[hldb� \b^_hbah[jZ`_gbc� ©Hohlgbdª� ���Pbn�

jh\Zy�h[jZ[hldZ�kb]gZeh\��±�������±�����±�K���������

(;75$&7,21�2)�7+(�2%-(&76�

2%6(59('�21�7+(�121�81,)250�

%$&.*5281'�'85,1*�,0$*(�

6(1625�027,21�

%DED\DQ�3�9��

7KH� ZRUN� LV� DGGUHVVHG� WR� WKH� SUREOHP� RI� DQ� REMHFW�

H[WUDFWLRQ�LQ�WKH�LPDJHV�GXULQJ�VHQVRU�PRWLRQ��,Q�WKH�FDVH�WKH�

REMHFW� H[WUDFWLRQ� UHTXLUHV� WKH� UHJLVWUDWLRQ� RI� WKH� REVHUYHG�

LPDJH�DQG�WKH�UHIHUHQFH�EDFNJURXQG�LPDJH��7KH�HUURU�RI�WKH�

UHJLVWUDWLRQ�FDXVHV�IDOVH�DODUPV�LQ�WKH�H[WUDFWLRQ�UHVXOW��,Q�WKLV�

SDSHU�WKH�SUREOHP�RI�REMHFW�H[WUDFWLRQ�GXULQJ�VHQVRU�PRWLRQ�LV�

VROYHG� E\� WDNLQJ� LQWR� WKH� FRQVLGHUDWLRQ� WKH� VWDWLVWLFDO�

SURSHUWLHV�RI�WKLV�HUURU��7KH�VROXWLRQ�RI�WKLV�SUREOHP�KDV�EHHQ�

REWDLQHG� XVLQJ� WKH� PHWKRG� EDVHG� RQ� -RKQVRQ� GLVWULEXWLRQ�

SDUDPHWHUV�HVWLPDWLRQ��7KH�UHVXOW�RI�WKH�VWDWLVWLFDO�UHVHDUFK�LV�

DOVR�SUHVHQWHG��
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Ij_^eZ]Z_lky� gh\uc� f_lh^� dhfie_dkbjh\Zgby� aZrmfe_gguo�

fmevlbki_dljZevguo� bah[jZ`_gbc�� hkgh\Zgguc� gZ� ZgZeba_� ijh�

kljZgkl\_ggh�hjb_glbjh\Zgguo� ^_j_\v_\� �IH>�� \_c\e_l�

ij_h[jZah\Zgby�� J_amevlbjmxs__� bah[jZ`_gb_� \ukhdh]h� dZq_kl�

\Z� nhjfbjm_lky� gZ� hkgh\_� kbgl_abjh\Zgguo� IH>�� ihemq_gguo�

ihke_� kjZ\g_gby� \_c\e_l�dhwnnbpb_glh\� IH>� \k_o� dhfie_dkb�

jm_fuo� bah[jZ`_gbc�� J_amevlZlu� fh^_ebjh\Zgby� ihdZaZeb� ij_�
bfms_kl\h� ij_^eZ]Z_fh]h� f_lh^Z� ih� kjZ\g_gbx� k� ba\_klgufb�

ih^oh^Zfb�ih�djbl_jbyf�IHKR�b�6,00��

M>D������������

DHFIE?DKBJH<:GB?�A:RMFE?GGUO�FMEVLBKI?DLJ:EVGUO�
BAH;J:@?GBC�K�BKIHEVAH<:GB?F�IJHKLJ:GKL<?GGH�HJB?GLBJH<:GGUO�
>?J?<V?<�<?C<E?L�IJ?H;J:AH<:GBY�

;_olbg�X�K���^�l�g���ijhn_kkhj�dZn_^ju�Z\lhfZlbdb�b�bgnhjfZpbhgguo�l_ogheh]bc�\�mijZ\e_gbb�JyaZgkdh]h�
]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��H�PDLO��\XUL�EHNKWLQ#\DQGH[�UX�

�

Dexq_\u_� keh\Z�� dhfie_dkbjh\Zgb_� gZ�

hkgh\_� \_c\e_l�ij_h[jZah\Zgby�� aZrmfe_ggu_�

fmevlbki_dljZevgu_� bah[jZ`_gby�� ijhkljZgkl�

\_ggh�hjb_glbjh\Zggh_�^_j_\h��

<\_^_gb_�

P_ev� dhfie_dkbjh\Zgby� ±� ihemqblv� h^gh�

bah[jZ`_gb_�\ukhdh]h�jZaj_r_gby�iml_f�h[jZ�

[hldb�b�h[t_^bg_gby�g_kdhevdbo�bah[jZ`_gbc�k�

gbadbf� jZaj_r_gb_f� b�beb� jZaebqgufb� ki_dl�

jZevgufb� oZjZdl_jbklbdZfb�� Ba\_klgu_� f_lh^u� dhfi�

e_dkbjh\Zgby�bah[jZ`_gbc��jZ[hlZxsb_�gZ�mjh\g_�ibd�

k_e_c��\Zjvbjmxlky�hl�hlghkbl_evgh�ijhkluo��gZijbf_j�

mkj_^g_gb_�bah[jZ`_gbc��^h�hlghkbl_evgh�keh`guo��gZ�

ijbf_j� k� bkihevah\Zgb_f� ZgZebaZ� ]eZ\guo� dhfihg_gl��

ibjZfb^Zevgh]h�b�\_c\e_l�ij_h[jZah\Zgby�>�@���

<� ihke_^g__� \j_fy� \_c\e_l�ij_h[jZah\Zgb_� klZeh�

h^gbf�ba�kZfuo�ihimeyjguo�f_lh^h\�ijb� dhfie_dkbjh�

\Zgbb�^Zgguo�\b^_hdZf_j��kgbfdh\�^bklZgpbhggh]h�ahg�

^bjh\Zgby�A_feb��f_^bpbgkdbo�bah[jZ`_gbc��djhf_�lh�

]h��gZ�g_f�jZajZ[hlZgu�klZg^Zjlgu_�fh^meb�ki_pbZeb�

abjh\Zgguo� ijh]jZff� ih� h[jZ[hld_� bah[jZ`_gbc�� gZ�

ijbf_j��(19,��3&,��(5'$6��IjZdlbq_kdb�\h�\k_o�ba\_kl�

guo� f_lh^Zo� dhfie_dkbjh\Zgby� fmevlbki_dljZevguo�

bah[jZ`_gbc��bkihevamxsbo�\_c\e_lu��gZ�hkgh\_�g_dh�

lhjh]h� ijZ\beZ� �Ze]hjblfZ�� dhf[bgbjmxlky� \_c\e_l�

dhwnnbpb_glu� ^\mo� beb� [he__� bkoh^guo� bah[jZ`_gbc�

>�@�� LjZ^bpbhgguf� y\ey_lky� ih^oh^�� dh]^Z� \_c\e_l�

dhwnnbpb_glu� dhf[bgbjmxlky�gZ� hkgh\_� l�g�� ©ijZ\beZ�

hl[hjZ�fZdkbfmfZª� �PD[LPXP�VHOHFWLRQ� IXVLRQ� UXOH��� qlh�

[u� knhjfbjh\Zlv� gZ[hj� ba� hlh[jZgguo� \_c\e_l�dhwn�

nbpb_glh\�� khhl\_lkl\mxsbo� dhfie_dkbjh\Zgghfm� bah�

[jZ`_gbx���

IjZ\beh�hl[hjZ�fZdkbfmfZ�aZdexqZ_lky�\�kjZ\g_gbb�

ih� Z[khexlghc� \_ebqbg_� khhl\_lkl\mxsbo� \_c\e_l�

dhwnnbpb_glh\�\k_o�bkoh^guo�bah[jZ`_gbc��ihke_�q_]h�

k� ihfhsvx� h[jZlgh]h� \_c\e_l�ij_h[jZah\Z�gby� gZ^�

fZdkbfZevgufb� ih� Zfieblm^_� \_c\e_l�dhwn�nbpb_g�

lZfb�nhjfbjm_lky� j_amevlbjmxs__� bah[jZ`_gb_��>Zg�

gh_�ijZ\beh�b�[he__�keh`gu_�ko_fu��dZd�gZijbf_j� >�@��

ohjhrh�jZ[hlZxl�k�hlghkbl_evgh�dZq_kl\_ggufb��keZ[h�

bkdZ`_ggufb�� bah[jZ`_gbyfb�� ihkdhevdm� oZjZdl_jguf�

^ey� \_c\e_lh\� y\ey_lky� \u^_e_gb_� kms_kl\_gguo� hkh�

[_gghkl_c� bah[jZ`_gby�� L_f� g_� f_g__�� fgh]b_� kh\j_�

f_ggu_�\b^_h^Zlqbdb�b�ijb[hju�j_]bkljZpbb�\b^_h^Zg�

guo��fh]ml��^hihegbl_evgh��\ghkblv��\��bah[jZ`_gby�ki_��

pbnbq_kdb_� rmfu�� gZijbf_j� ]_hf_ljbq_kdbc� rmf�

�kljmdlmjgu_� ihf_ob�� \� l_ieh\babhgguo� ijb[hjZo��

ki_de�rmf�\�jZ^ZjZo�k�kbgl_abjh\Zgghc�Zi_jlmjhc�b�l�i��

<�kemqZ_� dhfie_dkbjh\Zgby� aZrmfe_gguo�bah[jZ`_gbc�

ijbf_gy_fu_� f_lh^u� ^he`gu� \dexqZlv� ^hihegbl_ev�

gu_� kj_^kl\Z� nbevljZpbb�� Ba\_klgh� g_kdhevdh� jZ[hl��

ihk\ys_gguo� dhfie_dkbjh\Zgbx� aZrmfe_gguo� bah[jZ�

`_gbc��gZijbf_j� >�@��Hkgh\gZy�ijh[e_fZ�a^_kv�khklhbl�

\�lhf��qlh�gZ�dhg_qgh]h�ihevah\Zl_ey�\haeZ]Z_lky�g_h[�

oh^bfhklv� ih^[hjZ� hilbfZevguo� \� g_dhlhjhf� kfuke_�

agZq_gbc�iZjZf_ljh\�f_lh^h\�b�Ze]hjblfh\�dhfie_dkb�

jh\Zgby��lZdbo��gZijbf_j��dZd�ihjh]b���

<� jZ[hl_� >�@� ij_^eZ]Z_lky� hlghkbl_evgh� wnn_dlb\�

guc� ih^oh^� d� dhfie_dkbjh\Zgbx� aZrmfe_gguo� bah[jZ�

`_gbc� k� gbadbf� jZaj_r_gb_f� b�beb� jZaebqgufb� ki_d�

ljZevgufb� oZjZdl_jbklbdZfb� gZ� hkgh\_� \_c\e_l�

ij_h[jZah\Zgby� k� bkihevah\Zgb_f� dh]_j_glguo� kljmd�

lmj��Kms_kl\_gguf�g_^hklZldhf�^Zggh]h�ih^oh^Z�y\ey�

_lky�]jhfha^dhklv�\uqbkebl_evguo��bl_jZpbhgguo��ijh�

p_^mj�� k\yaZgguo� k� \u^_e_gb_f� b� gZdhie_gb_f� dh]_�

j_glguo�kljmdlmj�\�dZ`^hf�ba�dhfie_dkbjm_fuo�bah[jZ�

`_gbc�� Djhf_� lh]h�� ihjh]h\Zy� h[jZ[hldZ� \_c\e_l�

dhwnnbpb_glh\�� y\eyxsZyky� [Zah\hc� ijhp_^mjhc� rm�

fhih^Z\e_gby�g_�lhevdh�\�>�@��gh�b�\�^jm]bo�ih^oh^Zo�>���

�@��ij_^iheZ]Z_l� ihl_jx� qZklb� ihe_aghc� \ukhdhqZklhl�

ghc� bgnhjfZpbb� �^_lZe_c�� bah[jZ`_gby�� LZdbf� h[jZ�

ahf�� \hagbdZ_l� aZ^ZqZ� jZajZ[hldb� gh\h]h� f_lh^Z� dhf�

ie_dkbjh\Zgby� aZrmfe_gguo� bah[jZ`_gbc�� dhlhjuc� hl�

ebqZeky� [u� hlghkbl_evgh� \ukhdbf� [ukljh^_ckl\b_f� b�

bkdexqZe�ihjh]h\mx�h[jZ[hldm�\_c\e_l�dhwnnbpb_glh\��

\ghkysmx�^hihegbl_evgu_��[ehqgu_��Zjl_nZdlu�\�dhf�

ie_dkbjh\Zggh_� bah[jZ`_gb_�� <� gZklhys_c� klZlv_�

ij_^eZ]Z_lky� wfibjbq_kdh_� j_r_gb_� ijh[e_fu�� hkgh�

\Zggh_� gZ� ZgZeba_� klZlbklbq_kdbo� k\hckl\� l�g�� ijh�

kljZgkl\_ggh�hjb_glbjh\Zgguo� ^_j_\v_\� \_c\e_l�ij_�

h[jZah\Zgby���



�

�

�
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IjhkljZgkl\_ggh�hjb_glbjh\Zggu_��
^_j_\vy��IH>��

>ey� \_c\e_l�^_dhfihabpbb� bkoh^guo� bah[jZ`_gbc�

fh]ml� bkihevah\Zlvky� jZaebqgu_� lbiu� \_c\e_l�ij_h[�

jZah\Zgby�>����@��gh�\�p_eyo�khdjZs_gby�\uqbkebl_evguo�

aZljZl�hq_\b^guf�klZgh\blky�\u[hj�l�g��[ukljh]h�\_c\�

e_l�ij_h[jZah\Zgby��;<I���beb�ko_fu�FZeeZ��<�^\mf_j�

ghf� kemqZ_� ;<I� aZdexqZ_lky� \� jZaeh`_gbb� bkoh^gh]h�

bah[jZ`_gby� ih� \_l\b� ZiijhdkbfZpbb� �gbadhqZklhlgZy�

km[ihehkZ��� ]^_� ^_lZeb� �\ukhdhqZklhlgu_� km[ihehku��

\uqbkeyxlky�ih�]hjbahglZeb��\_jlbdZeb�b�^bZ]hgZeb�gZ�

dZ`^hf�mjh\g_�^_dhfihabpbb���

Ba\_klgh�� qlh� ijb� \_c\e_l�dhfij_kkbb� bah[jZ`_gbc�

k� ihfhsvx� g_dhlhjuo� Ze]hjblfh\�� dZd� gZijbf_j� (=:��

63,+7�>����@�bkihevam_lky�ij_^klZ\e_gb_�bkoh^gh]h�bah�

[jZ`_gby� \� \b^_� kh\hdmighklb� ijhkljZgkl\_ggh�

hjb_glbjh\Zgguo�^_j_\v_\� �IH>���<�lZdhf�ij_^klZ\e_�

gbb�\k_� dhwnnbpb_glu�\_c\e_l�^_dhfihabpbb�mihjy^h�

qb\Zxlky�\�\b^_�IH>��dhjgyfb�dhlhjuo�y\eyxlky�lhqdb�

ZiijhdkbfZpbb� kZfhc� gbadhqZklhlghc� km[ihehku�� Dhj�

g_\Zy� lhqdZ�� khhl\_lkl\mxsZy� fZkrlZ[bjmxs_c�nmgd�

pbb��bf__l�ljb�ihlhfdZ��<k_�^jm]b_�lhqdb�jh^bl_eb��kh�

hl\_lkl\mxsb_�\u[jZgghfm�\_c\e_lm��bf_xl�ih�q_luj_�

ihlhfdZ��Lhqdb�ihke_^g_]h�mjh\gy��ebklvy��ihlhfdh\�g_�

bf_xl��GZ�jbk���Z�ihdZaZgZ�kljmdlmjZ�k\ya_c�©jh^bl_ev�

ihlhfdbª� ^ey� lj_omjh\g_\h]h� ;<I� �4� ����� ]^_� qbkeh�

km[ihehk�[m^_l�jZ\gh��4������<�Ze]hjblfZo�(=:��63,+7�

ihke_^h\Zl_evgh� ijhkfZljb\Zxlky� maeu� ^_j_\Z� hl� jh�

^bl_e_c�d�ihlhfdZf��ijbq_f�gZ�hkgh\Zgbb�\uklZ\e_ggh�

]h�ihjh]Z�ijbgbfZ_lky�j_r_gb_�h�g_h[oh^bfhklb�dh^b�

jh\Zgby�ihlhfdh\�^Zggh]h�maeZ��?keb�agZq_gb_�\_c\e_l�

dhwnnbpb_glZ� \� IH>� hdZ`_lky� gb`_� ihjh]Z� �gme_\Zy�

ahgZ��� lh� hg� kqblZ_lky� g_agZqbfuf� �©ih^j_aZ_lky�

\_l\vª���Z�ijb�^_dh^bjh\Zgbb�aZf_gy_lky�gme_f��]jm[h_�

ihjh]h\h_� hlk_q_gb_� \_c\e_l�dhwnnbpb_glh\��� Ihke_�

^h\Zl_evghklv� ijhkfhljZ� maeh\� IH>� kljhblky� j_dmj�

kb\guf�ab]aZ]hf�hl�jh^bl_e_c�d�ihlhfdZf��jbk���[���AgZ�

qbfu_� \_c\e_l�dhwnnbpb_glu� kdZeyjgh� jZ\ghf_jgh�

d\Zglmxlky��Z�aZl_f�klZlbklbq_kdb�dh^bjmxlky�>�@��

�

� Z�� [��

Jbk����Z��kljmdlmjZ�IH>��[��ihjy^hd�h[jZ[hldb�IH>�

Ex[h_� g_bkdZ`_ggh_� bah[jZ`_gb_� ij_^klZ\bfh� \�

\b^_�kh\hdmighklb�dmkhqgh�j_]meyjguo�kljmdlmj��lh�_klv�

mqZkldh\� k� h^ghjh^ghc� l_dklmjhc� �]^_� bgl_gkb\ghklv�

lhq_d�bah[jZ`_gby�ijbf_jgh�h^bgZdh\Z���<�wlhf�kemqZ_�

\_c\e_l�dhwnnbpb_glu�ex[h]h�IH>�bf_xl�hlghkbl_ev�

gh�ieZ\guc�kiZ^��[_a�j_adbo�kdZqdh\��\u[jhkh\���<g_k_�

gb_�^hihegbl_evguo�bkdZ`_gbc�\b^_h^ZlqbdZfb�\�j_]b�

kljbjm_fh_� bah[jZ`_gb_�� jZkkfZljb\Z_fuo� dZd� Z^^b�

lb\guc�beb�fmevlbiebdZlb\guc�rmf�gZ�\oh^_�;<I�b�dZd�

Z^^blb\guc� rmf� gZ� mjh\g_� \_c\e_l�ij_h[jZah\Zgby��

ijb\h^bl� d� jZajmr_gbx� dmkhqgh�j_]meyjguo� kljmdlmj�

bah[jZ`_gby�b�ieZ\gh]h�oZjZdl_jZ�kiZ^Z�\_c\e_l�dhwn�

nbpb_glh\�IH>��Ih^j_aZgb_�\_l\_c��ijbgylh_�ijb�dhf�

ij_kkbb� g_bkdZ`_gguo� bah[jZ`_gbc�� ZgZeh]bqgh� ihjh�

]h\hc�h[jZ[hld_�\_c\e_l�dhwnnbpb_glh\��ijbf_gy_fhc�

\�kemqZ_�nbevljZpbb�aZrmfe_gguo�bah[jZ`_gbc��

Dhfie_dkbjh\Zgb_�gZ�hkgh\_�IH>��

Imklv�bf__lky�/�aZrmfe_gguo�bah[jZ`_gbc�h^ghc�b�

lhc�`_�kp_gu��dhlhju_�ihemq_gu�\b^_h^ZlqbdZfb�\�jZa�

guo� ki_dljZevguo� ^bZiZahgZo� b� dhlhju_� nhjfbjmxl�

[b[ebhl_dm� bkoh^guo� bah[jZ`_gbc��� �^<��� <���«�� </`��

Qlh[u� kgbablv� \uqbkebl_evgu_� aZljZlu�� dZ`^h_� bah�

[jZ`_gb_� ^_dhfihabjm_lky� k� ihfhsvx� _^bgkl\_ggh]h�

\_c\e_l�[ZabkZ�� \u[jZggh]h� dhg_qguf� ihevah\Zl_e_f�

ba�bf_xs_cky�m�g_]h�[b[ebhl_db�\_c\e_l�[Zabkh\��<u�

[hj� ih^oh^ys_]h� \_c\e_l�[ZabkZ� fh`_l� [ulv� k^_eZg�

ihkj_^kl\hf� jZaebqguo�nmgdpbc� klhbfhklb�� gZijbf_j��

bkihevamy� hp_gdm� dhwnnbpb_glZ� dhjj_eypbb� f_`^m�

\oh^guf�bah[jZ`_gb_f�<��� �� ���«�/��b�ex[uf�\_c\e_l�

[Zabkhf� ba�[b[ebhl_db�[Zabkh\� >�@��Ihkdhevdm� \oh^gu_�

bah[jZ`_gby�kh^_j`Zl�h^gm�b�lm�`_�kp_gm��lh�h^bg�b�lhl�

`_�\_c\e_l�[Zabk�fh`_l�[ulv�\u[jZg�^ey�\k_o�bah[jZ�

`_gbc�� LZdZy� kblmZpby� ijhbkoh^bl�� _keb� dhebq_kl\h�

bah[jZ`_gbc�\�[b[ebhl_d_���hlghkbl_evgh�g_[hevrh_��

gZijbf_j�/� ���� ���b�beb�bah[jZ`_gby�ihemq_gu�\b^_h�

^ZlqbdZfb��jZ[hlZxsbfb�\�khk_^gbo�mqZkldZo�ki_dljZ���

>ey� dZ`^h]h� ba� bah[jZ`_gbc�� mqZkl\mxsbo� \� dhf�

ie_dkbjh\Zgbb�� [m^_l� k\h_� fgh`_kl\h� IH>�� hlebqZx�

sboky� jZa[jhkhf� \_c\e_l�dhwnnbpb_glh\� \� aZ\bkbfh�

klb� hl� \_ebqbgu� kj_^g_d\Z^jZlbq_kdh]h� hldehg_gby�

�KDH��b�aZdhgZ�jZkij_^_e_gby�rmfZ��GZ�jbk���Z�ihdZaZ�

gh� ih\_^_gb_� ghjfZebah\Zgguo� \_c\e_l�dhwnnbpb_g�

lh\� LZ ��L� ���«�����^ey�lj_omjh\g_\h]h�;<I��l�_��4� �����

h^gh]h� ba� �����IH>� k� ghf_jhf� ��� ^ey� l_klh\h]h� bah�

[jZ`_gby�jZaf_jhf����î����ijb�hlkmlkl\bb�rmfZ��djb�

\Zy����b�ijb�_]h�gZebqbb�k�jZaebqgufb�KDH�^ey�Z^^b�

lb\gh]h� ]Zmkkh\kdh]h�rmfZ� �djb\Zy� ����fmevlbiebdZlb\�

gh]h� k� wdkihg_gpbZevguf� aZdhghf� jZkij_^_e_gby�

�ki_de�rmf���djb\Zy����b�bfimevkguf�rmfhf��djb\Zy������

GhjfZebaZpby� \_c\e_l�dhwnnbpb_glh\� ijh\h^blky�

iml_f� ^_e_gby� \k_o� \_c\e_l�dhwnnbpb_glh\� IH>� gZ�

\_ebqbgm�_]h�dhjg_\h]h�maeZ��lh�_klv�gZ�i_j\uc�we_f_gl�

IH>� �\_c\e_l�dhwnnbpb_gl� ZiijhdkbfZpbb��� GhjfZeb�

aZpby�ijb\h^bl�d�mkljZg_gbx�kb]gZevghc�aZ\bkbfhklb�\�

kemqZcghf� ijhp_kk_�� qlh� iha\hey_l� ZgZebabjh\Zlv�

\_c\e_l�dhwnnbpb_glu� IH>� g_aZ\bkbfh� hl� mjh\gy� b�

km[ihehku�\_c\e_l�^_dhfihabpbb�bah[jZ`_gby��

Ba�jbk���Z�\b^gh��qlh�hldehg_gby�djb\uo�kiZ^Z�\_c\�

e_l�dhwnnbpb_glh\�IH>� aZrmfe_gguo�bah[jZ`_gbc�hl�

©b^_Zevghcª� djb\hc�� khhl\_lkl\mxs_c� g_bkdZ`_gghfm�

bah[jZ`_gbx��ghkyl�oZhlbq_kdbc�oZjZdl_j��dhlhjuc�hkh�

[_ggh� kbevgh� ijhy\ey_lky� \� h[eZklb� jZkiheh`_gby�

©\ukhdhqZklhlguoª� \_c\e_l�dhwnnbpb_glh\�� hl\_qZx�

sbo�aZ�^_lZeb�bah[jZ`_gby��G_h[oh^bfh�hlf_lblv��qlh�

ljZ^bpbhggh_� ©ijZ\beh� hl[hjZ� fZdkbfmfZª� a^_kv� g_�
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jZ[hlZ_l�� gZh[hjhl��^ey� khojZg_gby� ^_lZe_c� \� \hkklZ�

gZ\eb\Z_fhf� �dhfie_dkbjh\Zgghf�� bah[jZ`_gbb� \� h[�

eZklb� \_c\e_l�dhwnnbpb_glh\� k� fZeufb� Zfieblm^Zfb�

`_eZl_evgh� hklZ\eylv� l_� \_c\e_l�dhwnnbpb_glu�� dhlh�

ju_� [eb`_� d� ©b^_Zevghcª� djb\hc�� K� ^jm]hc� klhjhgu��

ihjh]h\Zy� h[jZ[hldZ�� ijb\h^ysZy� d� h[gme_gbx� ©\ukh�

dhqZklhlguoª� \_c\e_l�dhwnnbpb_glh\�� mgbqlh`Z_l� ih�

e_aguc�dhgl_gl��ojZgysbcky�\�gbo��Djhf_�lh]h��\uklZ\�

e_gb_�\ukhdbo�ihjh]h\uo�mjh\g_c�ijb\h^bl�d�ihy\e_gbx�

[ehqguo� Zjl_nZdlh\� gZ� \hkklZgZ\eb\Z_fhf� bah[jZ�

`_gbb�

�

Z�

�

[��

Jbk����Z��ih\_^_gb_�ghjfZebah\Zgguo�\_c\e_l�
dhwnnbpb_glh\�IH>�^ey�l_klh\h]h�bah[jZ`_gby��

ijb�hlkmlkl\bb�rmfZ�����b�ijb�_]h�gZebqbb����±������
[��ih\_^_gb_�\_c\e_l�dhwnnbpb_glh\�IH>�hjb]bgZevgh]h�����

b�dhfie_dkbjh\Zggh]h�����bah[jZ`_gbc�

Ijb�wlhf�g_h[oh^bfh�ijbgylv�\h�\gbfZgb_�lhl�nZdl��

qlh�\_c\e_l�dhwnnbpb_glu�\_jog_]h�mjh\gy�^_dhfihab�

pbb�y\eyxlky�h[uqgh�[hevrbfb�ih�\_ebqbg_��ihkdhevdm�

bf_ggh� kx^Z� ijhbkoh^bl� ©i_j_dZqdZª� wg_j]bb� kb]gZeZ�

ijb� \_c\e_l�ij_h[jZah\Zgbb�� ke_^h\Zl_evgh�� hlghr_�

gb_�kb]gZe�rmf�\�gbo�[m^_l�hlghkbl_evgh�[hevrbf��Lh�

]^Z�^ey� lZdbo�\_c\e_l�dhwnnbpb_glh\�gm`gZ�kh[kl\_g�

gZy�h[jZ[hldZ�k�p_evx�ih^Z\e_gby�\ha^_ckl\by�rmfh\��

>ey� mkdhj_gby� h[jZ[hldb� ij_^eZ]Z_lky� bkihevah\Zlv� \�

dZq_kl\_�hp_gdb�kj_^g__�Zjbnf_lbq_kdh_��\uqbke_ggh_�

ih�khhl\_lkl\mxsbf�\_c\e_l�dhwnnbpb_glZf�IH>�\k_o�

bah[jZ`_gbc��mqZkl\mxsbo�\�dhfie_dkbjh\Zgbb��

LZdbf� h[jZahf�� ij_^eZ]Z_fuc� f_lh^� dhfie_dkbjh�

\Zgby� aZrmfe_gguo� bah[jZ`_gbc� ghkbl� wfibjbq_kdbc�

oZjZdl_j�b�y\ey_lky�ihiuldhc�gZclb�dhfijhfbkk�f_`^m�

ijhlb\hj_qb\ufb� lj_[h\Zgbyfb�� qlh� ijb\h^bl� d� ke_�

^mxs_fm�Ze]hjblfm�h[jZ[hldb��

��� <uqbkeblv� [ukljh_� \_c\e_l�ij_h[jZah\Zgb_� aZ�

rmfe_gguo� fmevlbki_dljZevguo� bah[jZ`_gbc�� ih^\_j�

]Zxsboky� dhfie_dkbjh\Zgbx�� \� h^ghf� \_c\e_l�[Zabk_�

ijb�aZ^Zgghf�qbke_�mjh\g_c��g_�f_g__�lj_o����

���Ij_h[jZah\Zlv�fZkkb\u�\_c\e_l�dhwnnbpb_glh\�\�

\b^_�fgh`_kl\�\_dlhjh\�IH>���

��� NMIH>
L ����� ���«�/�� 1M �� �� .N �� ��

]^_�1� ±�dhebq_kl\h�IH>�bah[jZ`_gby��.� ±�qbkeh�\_c\�

e_l�dhwnnbpb_glh\�� h[jZamxsbo� h^gh�IH>�� gZijbf_j��

^ey� bah[jZ`_gby� jZaf_jhf� ���î���� ijb� 4� ��� [m^_l�

1� �������.� �����

���Knhjfbjh\Zlv�\_dlhj�fZdkbfZevguo�ih�Zfieblm�

^_� i_j\uo� \_c\e_l�dhwnnbpb_glh\� ba� \k_o� IH>�� ijb�

gZ^e_`Zsbo�jZaguf�bah[jZ`_gbyf��

^ `����PD[ MIH>3 L

L
 �� 1M �� ���� ���«�/��

��� Ijh\_klb� ghjfZebaZpbx� \_c\e_l�dhwnnbpb_glh\�

IH>���

��� <uihegblv� mkj_^g_gb_� \_c\e_l�dhwnnbpb_glh\�

IH>�� ijbgZ^e_`Zsbo� \_jog_fm� mjh\gx� ^_dhfihabpbb��

GZijbf_j�� ^ey� kemqZy� lj_omjh\g_\h]h� \_c\e_l�

ij_h[jZah\Zgby�wlh�[m^ml�i_j\u_�q_luj_�dhwnnbpb_g�

lZ�IH>���

��� <uihegblv� ihbkd� fbgbfZevguo� ih� Zfieblm^_�

\_c\e_l�dhwnnbpb_glh\�ba�hklZ\rboky�iml_f�ijbf_g_�

gby�hi_jZpbb�ihwe_f_glgh]h�kjZ\g_gby�\k_o�khhl\_lkl�

\mxsbo�IH>�ba�fgh`_kl\�IH>��

��� Knhjfbjh\Zlv� fgh`_kl\h� IH>� ba� gZc^_gguo�

\_c\e_l�dhwnnbpb_glh\� k� fbgbfZevghc� Zfieblm^hc� k�

mq_lhf�agZdh\��Z�lZd`_�j_amevlZlh\�rZ]Z����

��� Ijh\_klb� ©^_ghjfZebaZpbxª�� lh� _klv� mfgh`blv�

fZkkb\�\_c\e_l�dhwnnbpb_glh\�IH>� gZ� \_dlhj� 3�� gZc�

^_gguc�gZ�rZ]_����

���<uihegblv�h[jZlgh_�ij_h[jZah\Zgb_�ihemq_ggh]h�

fgh`_kl\Z�IH>�\�fZkkb\�\_c\e_l�dhwnnbpb_glh\��

���� <uihegblv� h[jZlgh_� \_c\e_l�ij_h[jZah\Zgb_�

gZ^� gh\uf� fZkkb\hf� \_c\e_l�dhwnnbpb_glh\� b� knhj�

fbjh\Zlv�dhfie_dkbjh\Zggh_�bah[jZ`_gb_��

J_amevlZl� jZ[hlu� ij_^eh`_ggh]h� Ze]hjblfZ� ^ey�

IH>� k� ghf_jhf� ��� l_klh\h]h� bah[jZ`_gby� ihdZaZg� gZ�

jbk���[��Ba�jbkmgdZ�\b^gh��qlh�m^Z_lky�©kbgl_abjh\Zlvª�

djb\mx� kiZ^Z� \_c\e_l�dhwnnbpb_glh\�IH>� dhfie_dkb�

jh\Zggh]h�bah[jZ`_gby��g_agZqbl_evgh�hldehgyxsmxky�

hl� djb\hc� kiZ^Z� \_c\e_l�dhwnnb�pb_glh\�IH>� g_bkdZ�

`_ggh]h� bah[jZ`_gby�� Ke_^h\Zl_evgh�� fh`gh� h`b^Zlv�

agZqbl_evgh]h�hkeZ[e_gby�^_ckl\by�rmfh\�b�hlkmlkl\by�

[ehqguo� Zjl_nZdlh\� gZ� dhfie_dkbjh\Zgghf� bah[jZ�

`_gbb���
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�

�
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J_amevlZlu�fh^_ebjh\Zgby�

>ey�ijh\_jdb�wnn_dlb\ghklb�ij_^eh`_ggh]h�f_lh^Z�

b� Ze]hjblfZ� dhfie_dkbjh\Zgby� aZrmfe_gguo� fmevlbk�

i_dljZevguo� bah[jZ`_gbc� [ueh� ijh\_^_gh� klZlbklbq_�

kdh_�fh^_ebjh\Zgb_�gZ�W<F�^ey�jZaebqguo�l_klh\uo�b�

j_Zevguo� fmevlbki_dljZevguo� bah[jZ`_gbc�� <� ^Zgghc�

klZlv_�j_amevlZlu�fh^_ebjh\Zgby�ij_^klZ\e_gu�lhevdh�

^ey�h^gh]h�l_klh\h]h�bah[jZ`_gby��jbk���Z���dhlhjh_�^ey�

ihemq_gby� aZrmfe_gguo� bah[jZ`_gbc� [ueh� bkdZ`_gh�

Z^^blb\guf� ]Zmkkh\kdbf� �ghjfZevgh�jZkij_^_e_gguf��

rmfhf� k� gme_\uf� kj_^gbf� �jbk���[��� fmevlbiebdZlb\�

guf�rmfhf� k� wdkihg_gpbZevghc� iehlghklvx� \_jhylgh�

klb��ki_de�rmf��b�bfimevkguf�rmfhf��jbk���\���>bki_j�

kby�rmfZ�f_gyeZkv�\�oh^_�wdki_jbf_glZ��Dhfie_dkbjh�

\Zggh_�bah[jZ`_gb_�ij_^klZ\e_gh�gZ�jbk���]��

>ey� hjb]bgZevgh]h� �g_bkdZ`_ggh]h��� bkdZ`_gguo� b�

dhfie_dkbjh\Zggh]h�bah[jZ`_gbc�jZkkqblu\Zebkv�hp_g�

db� djbl_jb_\� dZq_kl\Z� ibdh\h]h� hlghr_gby� kb]gZe�rmf�

�IHKR��b�bg^_dkZ�kljmdlmjgh]h�koh^kl\Z�66,0��Ba�ij_^�

klZ\e_gguo� jbkmgdh\� \b^gh�� qlh�� dZd� b� h`b^Zehkv�� gZ�

[ex^Z_lky� agZqbl_evgh_�kgb`_gb_�rmfZ�gZ�dhfie_dkb�

jh\Zgghf� bah[jZ`_gbb�� ijbq_f� ^_lZeb� bah[jZ`_gby�

khojZgyxl�hlghkbl_evgmx�q_ldhklv��qlh�k\b^_l_evkl\m_l�

h[�hlkmlkl\bb�[ehqguo�Zjl_nZdlh\�gZ�bah[jZ`_gbb��

Ij_^klZ\e_ggu_�\�lZ[e����hp_gdb�djbl_jb_\�IHKR�b�

66,0�^hdZau\Zxl� wnn_dlb\ghklv�ij_^eh`_ggh]h�f_lh�

^Z�dhfie_dkbjh\Zgby�aZrmfe_gguo�fmevlbki_dljZevguo�

bah[jZ`_gbc���

>ey�kjZ\g_gby�lZ[ebpZ�lZd`_�kh^_j`bl�hp_gdb�^Zg�

guo�djbl_jb_\�^ey�bah[jZ`_gbc��ihemq_gguo�k�ihfhsvx�

mkj_^g_gby� aZrmfe_gguo� bah[jZ`_gbc� b� ijbf_g_gb_f�

\ur_hibkZgghc� ko_fu� dhfie_dkbjh\Zgby�� bkihevamx�

s_c� ©ijZ\beh� hl[hjZ�fZdkbfmfZª��Ba� lZ[ebpu� \b^gh��

qlh�ijb�bgl_gkb\guo�rmfZo�ijhklh_�mkj_^g_gb_�aZrmf�

e_gguo� bah[jZ`_gbc� g_� jZ[hlZ_l�� Z� f_lh^� k� hl[hjhf�

fZdkbfZevguo�ih�Zfieblm^_�\_c\e_l�dhwnnbpb_glh\�g_�

lhevdh� ijhb]ju\Z_l� ih� ^Zgguf� djbl_jbyf� ij_^eh`_g�

ghfm�f_lh^m��gh�b�g_�memqrZ_l�h[s__�dZq_kl\h�dhfie_d�

kbjh\Zggh]h�bah[jZ`_gby��

LZ[ebpZ���

Bah[jZ`_gb_� IHKR��^;� 66,0�

BkdZ`_ggh_�Z^^blb\guf�]Zmkkh\kdbf�
rmfhf�� �������� ������

BkdZ`_ggh_�fmevlbiebdZlb\guf�
wdkihg_gpbZevguf�rmfhf�� �������� ������

BkdZ`_ggh_�bfimevkguf�rmfhf�� ������� ������

Dhfie_dkbjh\Zggh_�mkj_^g_gb_f� ������� ������

Dhfie_dkbjh\Zggh_�ih�©ijZ\bem�
hl[hjZ�fZdkbfmfZª� ������� ������

Dhfie_dkbjh\Zggh_�ij_^eh`_gguf�
f_lh^hf� ������ ������

GZ� jbk���� b� �� ihdZaZgu� aZrmfe_ggh_� \b^_hbah[jZ�

`_gb_�b�BD�bah[jZ`_gb_�h^ghc�b�lhc�`_�kp_gu�khhl\_l�

kl\_ggh��ghjfbjh\ZggZy�djhkk�dhjj_eypby�dhlhjuo�jZ\�

gZ� ������� Dhfie_dkbjh\Zggh_� bah[jZ`_gb_� ijb\_^_gh�

gZ�jbk�����

�

� Z�� [�

�

� \�� ]��

Jbk����J_amevlZlu�fh^_ebjh\Zgby��Z��hjb]bgZe��g_bkdZ`_ggh_��bah[jZ`_gb_���
[��bkdZ`_ggh_�Z^^blb\guf�]Zmkkh\kdbf�rmfhf���

\��bkdZ`_ggh_�bfimevkguf�rmfhf��]��dhfie_dkbjh\Zggh_�bah[jZ`_gby�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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Jbk����AZrmfe_ggh_�\b^_hbah[jZ`_gb_

�

Jbk����L_ieh\babhggh_�bah[jZ`_gb_

�

Jbk����Dhfie_dkbjh\Zggh_�bah[jZ`_gb_�

Ba�jbk����\b^gh��qlh�^Z`_�ijb�hlghkbl_evgh�iehohf�

khhl\_lkl\bb� bah[jZ`_gbc��ij_^eh`_gguc�f_lh^� dhf�

ie_dkbjh\Zgby� h[_ki_qb\Z_l� ih\ur_gb_� hlghr_gby�

kb]gZe�rmf���Z��lZd`_��memqrZ_l��km[t_dlb\gh_��\hkijb��

ylb_�kp_gu��Ijh\_^_ggu_�bkke_^h\Zgby�lZd`_�ihdZaZeb��

qlh� bkihevah\Zgb_� dhfie_dkbjh\Zggh]h� bah[jZ`_gby�

h[_ki_qb\Z_l�[he__�klZ[bevgmx�jZ[hlm�dhjj_eypbhggh�

wdklj_fZevguo�Ze]hjblfh\�ih�h[gZjm`_gbx��\u^_e_gbx�

b�khijh\h`^_gbx�h[t_dlh\��

AZdexq_gb_�

<�jZ[hl_�kh^_j`blky�hibkZgb_�gh\h]h�wnn_dlb\gh]h�

f_lh^Z� dhfie_dkbjh\Zgby� gZ� hkgh\_� aZrmfe_gguo�

fmevlbki_dljZevguo� bah[jZ`_gbc� ZgZebaZ� ijhkljZgkl�

\_ggh�hjb_glbjh\Zgguo� ^_j_\v_\� \_c\e_l�ij_h[jZah�

\Zgby�� Ij_^eZ]Z_fuc� f_lh^� hlebqZ_lky� hlghkbl_evgh�

\ukhdbf� [ukljh^_ckl\b_f�� ihkdhevdm� g_� kh^_j`bl� jm�

lbgguo�\uqbkebl_evguo�ijhp_^mj��Z�lZd`_�hlkmlkl\b_f�

ihjh]h\hc� h[jZ[hldb� \_c\e_l�dhwnnbpb_glh\�� qlh� ih�

a\hey_l� ba[_`Zlv� ihy\e_gby� [ehqguo� Zjl_nZdlh\� gZ�

dhfie_dkbjh\Zgghf�bah[jZ`_gbb��

>ZggZy�jZ[hlZ�\uiheg_gZ�\�jZfdZo�j_ZebaZpbb�NPI�

©GZmqgu_� b� gZmqgh�i_^Z]h]bq_kdb_� dZ^ju� bggh\Zpbhg�

ghc� Jhkkbb� gZ� ���������� ]h^uª�� ghf_j� dhgljZdlZ�

����������������

Ebl_jZlmjZ�

���,PDJH�)XVLRQ��$OJRULWKPV�DQG�$SSOLFDWLRQV���(G��7DQLD�

6WDWKDNL��$FDGHPLF�3UHVV��������

��� 5RFNLQJHU��2�� DQG� )HFKQHU�� 7�� 3L[HO�OHYHO� LPDJH� IX�

VLRQ�� 7KH� FDVH� RI� LPDJH� VHTXHQFHV�� 63,(� 3URFHHGLQJ��

YRO�������������SS����±�����

���%XUW��3��DQG�.ROF]\QVNL��5��(QKDQFHG� LPDJH�FDSWXUH�

WKURXJK�IXVLRQ��3URFHHGLQJV�RI��WK�,QWO��&RQIHUHQFH�RQ�&RP�

SXWHU�9LVLRQ��%HUOLQ��������SS����±�����

��� ;_olbg� X�K�� Dhfie_dkbjh\Zgb_� aZrmfe_gguo�

fmevlbki_dljZevguo�bah[jZ`_gbc�ihbkdhf�dh]_j_glguo�

kljmdlmj� ���Ba\_klby�XA=M��k_j��©MijZ\e_gb_��\uqbkeb�

l_evgZy� l_ogbdZ�� bgnhjfZlbdZ��F_^bpbgkdh_� ijb[hjh�

kljh_gb_ª�������������K��������

���K�FZeeZ��<_c\e_lu�\�h[jZ[hld_�kb]gZeh\��F���Fbj��

�������

���J�=hgkZe_k��J�<m^k��Pbnjh\Zy�h[jZ[hldZ�bah[jZ�

`_gbc��F���L_oghkn_jZ���������

:$9(/(7�%$6('�)86,21�2)�12,6<�

08/7,63(&75$/�,0$*(6�86,1*�

6758&785(�25,(17('�75((6�

%HNKWLQ�<�6��

$� QHZ�PHWKRG� IRU� IXVLRQ� RI� QRLV\�PXOWLVSHFWUDO� LPDJHV�

EDVHG� RQ� VWUXFWXUH�RULHQWHG� WUHHV� �627V�� DQDO\VLV� LV�

VXJJHVWHG�� 7KH� IXVHG� LPDJH� LV� IRUPHG� XVLQJ� V\QWKHVL]HG�

627V�REWDLQHG�E\�ORJLFDO�FRPSDULQJ�RI�627V�IRU�DOO�RI�IXVLQJ�

LPDJHV��7KH�UHVXOWV�RI�PRGHOLQJ�KDYH�VKRZQ�WKH�DGYDQWDJH�

RI�WKH�SURSRVHG�IXVLRQ�PHWKRG�LQ�FRPSDULQJ�ZLWK�ZHOO�NQRZQ�

IXVLRQ�SURFHGXUHV�XQGHU�3615�DQG�66,0�FULWHULD���

�

�

�
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Ij_^eh`_gu� f_lh^u� b� Ze]hjblf�nhjfbjh\Zgby� lj_of_jguo�

bah[jZ`_gbc� a_fghc� ih\_joghklb� b� h[t_dlh\� gZ� ih\_joghklb� ih�

^Zgguf�gZ[ex^_gby�[hjlh\hc�jZ^bhehdZpbhgghc�b�jZ^bhl_ieheh�

dZpbhgghc�klZgpbc��

M>D������������

F:L?F:LBQ?KDB?�F?LH>U�NHJFBJH<:GBY�LJ?OF?JGUO��
BAH;J:@?GBC�H;T?DLH<�<�;HJLH<UO�KBKL?F:O�<B>?GBY�

Dehqdh�<�D���^�l�g���ijhn_kkhj�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ���
H�PDLO��.ORFKNR9.#PDLO�UX�

�

Dexq_\u_� keh\Z�� jZ^bhehdZpby�� jZ^bhl_i�
ehehdZpby�� lj_of_jgu_� bah[jZ`_gby�� jZaj_�

rZxsZy�kihkh[ghklv��

<\_^_gb_�

Kh\j_f_ggu_� [hjlh\u_� iZkkb\gu_� beb� Zdlb\gu_�

kbkl_fu�gZ[ex^_gby� aZ�gZa_fgufb�h[t_dlZfb�ijb�fZ�

eh\ukhlghf� ihe_l_� e_lZl_evguo� ZiiZjZlh\� �E:�� ij_^�

klZ\eyxl� kh[hc� fgh]hnmgdpbhgZevgu_� dhfie_dku�� ih�

a\heyxsb_� gZ[ex^Zlv� aZ�gZa_fghc� h[klZgh\dhc� b� hkm�

s_kl\eylv� hjb_glZpbx� gZ� f_klghklb� g_aZ\bkbfh� hl�

\j_f_gb�kmlhd�b�f_l_hmkeh\bc��Baf_jbl_evgufb�^Zlqb�

dZfb�lZdbo�kbkl_f�y\eyxlky�Zgl_ggu�beb�Zgl_ggu_�j_�

r_ldb� �:J�� >�@�� ijbgbfZxsb_� jZ^bhehdZpbhgguc� �JE��

beb�jZ^bhl_iehehdZpbhgguc�kb]gZe��JLE��\�jZ^bhehdZ�

pbhgghf�^bZiZahg_�^ebg�\heg��J_amevlZlhf�Ze]hjblfb�

q_kdhc� h[jZ[hldb� ijbgyluo� kb]gZeh\� y\ey_lky� iehkdh_�

�^\mf_jgh_��bah[jZ`_gb_�mqZkldZ�a_fghc�ih\_joghklb�b�

h[t_dlh\� gZ� ih\_joghklb�� H^gZdh� \k_� \hajZklZxs__�

lj_[h\Zgb_� ih\ur_gby� [_ahiZkghklb� fZeh\ukhlguo�

ihe_lh\� E:� ^bdlm_l� g_h[oh^bfhklv� baf_j_gby� \ukhlu�

j_ev_nZ� f_klghklb� b� nhjfbjh\Zgby� lj_of_jguo� bah�

[jZ`_gbc�\ukhlguo�h[t_dlh\�ih� dmjkm�ihe_lZ�E:�\�j_�

Zevghf�\j_f_gb��K�aZ^Zq_c�ihemq_gby�lj_of_jguo�bah�

[jZ`_gbc�\�JE�b�JLE�kbkl_fZo� �JEK��JLEK��l_kgh�k\y�

aZgZ�aZ^ZqZ�ih\ur_gby�jZaj_rZxs_c�kihkh[ghklb�wlbo�

kbkl_f�ih�m]eh\uf�dhhj^bgZlZf�>�@��

P_ev�jZ[hlu� í�jZajZ[hldZ�fZl_fZlbq_kdbo�f_lh^h\�

b�Ze]hjblfh\�nhjfbjh\Zgby�lj_of_jguo�bah[jZ`_gbc�b�

ih\ur_gby�jZaj_rZxs_c�kihkh[ghklb�Zgl_ggu�ih�m]eh�

\uf�dhhj^bgZlZf�gZ�[Za_�[hjlh\uo�JEK�b�JLEK��

Nhjfbjh\Zgb_�lj_of_jguo�bah[jZ`_gbc��
\�^hie_jh\kdbo�JEK�

<�JEK�k�kbgl_abjh\Zgghc�Zi_jlmjhc�Zgl_ggu�ljZ^b�

pbhggh� ihemqZxl� ^\mf_jgu_� bah[jZ`_gby� a_fghc� ih�

\_joghklb�\� dhhj^bgZlZo�Zabfml�^Zevghklv� �beb�^hie_�

jh\kdZy� qZklhlZ�^Zevghklv�� ijb� [hdh\hf� b� i_j_^g_�

[hdh\hf� h[ahjZo�� <� j_`bf_� ^hie_jh\kdh]h� ©h[m`_gby�

emqZª�>�@�kbkl_fZ�gZ[ex^_gby�ij_^klZ\ey_l�kh[hc�[hj�

lh\mx� fhghbfimevkgmx� ^hie_jh\kdmx� JEK�� jZ[hlZx�

smx� \�fbeebf_ljh\hf� ^bZiZahg_� \� j_`bf_� baemq_gby��

k� gbadhqZklhlguf� ih\lhj_gb_f�� kh\f_s_ggmx� k� [hjlh�

\uf� dhfivxl_jhf� b� gZ\b]Zpbhggufb� ^ZlqbdZfb��Ghkb�

l_ev�JEK� kh\_jrZ_l�fZeh\ukhlguc� ihe_l� gZ� ihklhyg�

ghc�\ukhl_�K�k�ihklhygghc�kdhjhklvx�Y��JEK�jZ[hlZ_l�\�

j_`bf_� i_j_^g_�[hdh\h]h� h[ahjZ�� b� g_h^ghagZqghklv�

gZ[ex^_gbc�� k\hckl\_ggZy� j_`bfm� i_j_^g_]h� h[ahjZ��

hlkmlkl\m_l���

<� l_dmsbc� ^bkdj_lguc� ��c� fhf_gl� \j_f_gb� h[ahjZ�

PW ��ijb\yaZgguc�d�fhf_glm�ijb_fZ�hljZ`_ggh]h�kb]gZeZ��

JEK�gZoh^blky�\�kZfhe_lghc�kbkl_f_�dhhj^bgZl�Hk��ok��

mk��]F��AZ�gZqZeh�dhhj^bgZl�ijbgbfZ_lky�lhqdZ�Hk�p_gljZ�

fZkk�kZfhe_lZ��hkv�Hkok�gZijZ\e_gZ�\i_j_^�ih�hkb�kZ�

fhe_lZ��hkv�Hk\k�e_`bl�\�iehkdhklb�e_\h]h�djueZ��H^gh�

\j_f_ggh� jZkkfZljb\Z_lky� kn_jbq_kdZy� kbkl_fZ� dhhj�

^bgZl�Hk��Uk��3k���k��]^_�U�±�^Zevghklv��3�±�Zabfml����±�m]he�

f_klZ��hlkqblu\Z_fuc�hl� ]hjbahglZevghc�iehkdhklb�Hk��

ok��mk���<�j_`bf_�kdZgbjh\Zgby�emqZ�gZijZ\eyxsbc�\_d�

lhj� D
&
� p_gljZ� Zgl_ggu� aZgbfZ_l� jy^� nbdkbjh\Zgguo�

iheh`_gbc� NOD
&

�ih�Zabfmlm�b�m]em�f_klZ��dZd�ihdZaZgh�gZ�

jbk���Z��

M]eh\u_�dhhj^bgZlu�3����^bZ]jZffu�gZijZ\e_gghklb�

Zgl_ggu��>G:��khklZ\eyxl�3��r�û3���b����r�'�����]^_�û3�b�
'��±�jZaf_ju�>G:�ih�Zabfmlm�b�m]em�f_klZ�gZ�mjh\g_�����
fhsghklb�� Ih� \j_f_gb� aZ^_j`db� hljZ`_ggh]h� kb]gZeZ�

gZ�ijhf_`mld_�\j_f_gb��khhl\_lkl\mxs_f�^Zevghklb�U��

nhjfbjm_lky�we_f_gl�jZaj_r_gby�ih�^Zevghklb�jZaf_�

jhf�'U��U�r�'U������
We_f_gl�jZaj_r_gby�Zgl_ggu�h[jZam_lky�i_j_k_q_�

gb_f� dhgbq_kdhc� ih\_joghklb�>G:� k� \_jrbghc� \� lhqd_�

Hk�b�^\mo�kn_jbq_kdbo�ih\_joghkl_c�ihklhyggh]h�mjh\�

gy�^Zevghklb�k�p_gljhf�\�lhc�`_�lhqd_�Hk���

<\h^ylky� h[hagZq_gby��
MD � ±� m]he� f_`^m� \_dlhjhf�

iml_\hc�kdhjhklb� Y
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VXUIDFH�DFFRUGLQJ�WR�VXSHUYLVLRQ�GDWD�RI�RQERDUG�UDGDU�ORFD�

WLRQ�VWDWLRQ��5/6��DQG�UDGDU�WKHUPDO�ORFDWLRQ�VWDWLRQ��57/6��

DUH� RIIHUHG�� )RU� 5/6� PRGLILFDWLRQ� RI� D� 'RSSOHU� ILOWUDWLRQ�

PHWKRG� LV� JLYHQ�DW� IRUPDWLRQ� RI� VSDWLDO� HOHPHQWV�RI�SHUPLW��

DQG�PHWKRGV�RI�LQFUHDVH�RI�5/6�UHVROXWLRQ�RQ�DQJXODU�FRRU�

GLQDWHV� LQ� D�PRGH� RI� DQ� DFWXDO� EHDP� DUH� GHYHORSHG�� )RU�

57/6� WKH� DOJRULWKP� RI� IRUPDWLRQ� RI� WKH� WKUHH�GLPHQVLRQDO�
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Ij_^klZ\e_gu� j_amevlZlu� gZmqguo� bkke_^h\Zgbc�GBB� h[jZ�

[hldb� Zwjhdhkfbq_kdbo� bah[jZ`_gbc� J=JLM� \� h[eZklb� hp_gdb� b�

ih\ur_gby�dZq_kl\Z�^Zgguo�^bklZgpbhggh]h�ahg^bjh\Zgby�A_feb��

dhlhju_�ihemq_gu�aZ�ihke_^gb_���e_l��

�
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D:Q?KL<:�DHKFBQ?KDBO�BAH;J:@?GBC�IH<?JOGHKLB�A?FEB��

?j_f__\�<�<���^�l�g���^bj_dlhj�GBB�©Nhlhgª�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��
H�PDLO��IRWRQ#UVUHX�UX�
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Dexq_\u_� keh\Z�� hp_gdZ� dZq_kl\Z� bah[jZ�

`_gbc�� jZ^bhf_ljbq_kdZy� dhjj_dpby�� ]_h^_ab�

q_kdZy�ijb\yadZ��dhfie_dkbjh\Zgb_��mkljZg_gb_�

kfZaZ�gZ�bah[jZ`_gbb��

<\_^_gb_�

GZ� ijhly`_gbb�fgh]bo� e_l�JyaZgkdbc� ]hkm^Zjkl\_g�

guc� jZ^bhl_ogbq_kdbc� mgb\_jkbl_l� Zdlb\gh� \_^_l� bk�

ke_^h\Zgby�\�h[eZklb�kha^Zgby�ijh]jZffgh�ZiiZjZlguo�

dhfie_dkh\�h[jZ[hldb�\b^_hbgnhjfZpbb�hl�kbkl_f�^bk�

lZgpbhggh]h� ahg^bjh\Zgby�A_feb� �>AA�� kZfh]h� jZaebq�

gh]h�p_e_\h]h� gZagZq_gby��JZ[hlu� \�^Zgghf�gZijZ\e_�

gbb� ijh\h^ylky� djmiguf� gZmqguf� ih^jZa^_e_gb_f�

J=JLM� ±�GBB�h[jZ[hldb�Zwjhdhkfbq_kdbo�bah[jZ`_gbc�

�GBB� ©Nhlhgª��� AZdZaqbdZfb� GBHDJ� y\eyxlky� ba\_kl�

gu_�nbjfu�jZd_lgh�dhkfbq_kdhc�hljZkeb�� dhlhju_�ki_�

pbZebabjmxlky�\�h[eZklb�^bklZgpbhgguo�bkke_^h\Zgbc�

A_feb�� <� jZfdZo� N_^_jZevguo� dhkfbq_kdbo� ijh]jZff�

Jhkkbb�b�f_`^mgZjh^guo�dhkfbq_kdbo�ijh_dlh\�dhee_d�

lb\hf� GBB� ©Nhlhgª� kha^Zgh� k_f_ckl\h� ijh]jZffgh�

ZiiZjZlguo�dhfie_dkh\��dhlhju_�ihemqbeb�wnn_dlb\gh_�

\g_^j_gb_�gZ�jhkkbckdbo�b�aZjm[_`guo�P_gljZo�ijb_fZ�

b�h[jZ[hldb�^Zgguo�>AA���

<� gZklhys_c� klZlv_� g_� klZ\blky� aZ^ZqZ� ih� ZgZebam�

hkgh\guo� j_amevlZlh\� ^_yl_evghklb�GBB� ©Nhlhgª�� wlm�

bgnhjfZpbx�fh`gh�ihemqblv�\�jZ[hl_�>�@��P_ev�klZlvb�±�

wlh�jZkkfhlj_gb_�h^gh]h�ba�\Z`guo�gZijZ\e_gbc�bkke_�

^h\Zgbc��dhlhjh_�k\yaZgh�k�ih\ur_gb_f�dZq_kl\Z�fZl_�

jbZeh\�dhkfbq_kdhc�kt_fdb��Ih�wlhc�l_fZlbd_�khljm^gb�

dZfb�GBB� ©Nhlhgª� him[ebdh\Zgu� ^_kyldb� gZmqguo� jZ�

[hl��wlb�\hijhku�jZkkfZljb\Zebkv�\�^\mo�^hdlhjkdbo�b�

[he__� q_f� \� ��� dZg^b^Zlkdbo� ^bkk_jlZpbyo�� <� ^Zgghc�

klZlv_�k^_eZgZ�ihiuldZ�h[hagZqblv�ijh[e_fgu_�\hijh�

ku�� h[h[sblv� ihemq_ggu_� j_amevlZlu�� \u^_eblv� dhgkl�

jmdlb\gu_� we_f_glu� \� ijbgyluo� j_r_gbyo�� ;he__� ^_�

lZevgu_�k\_^_gby�fh`gh�ihemqblv�ba�pblbjm_fuo�\�klZ�

lv_�gZmqguo�jZ[hlZo��Ij_^klZ\e_ggu_�\�klZlv_�j_amev�

lZlu�ihemq_gu��]eZ\guf�h[jZahf��aZ�ihke_^gb_���e_l��

H� dZq_kl\_� dhkfbq_kdbo� bah[jZ`_gbc� A_feb� [_k�

kfuke_ggh�]h\hjblv��g_�hij_^_eb\�_]h�qbke_ggu_�ihdZ�

aZl_eb�� <� ijZdlbd_� >AA� h[s_ijbagZgh�� qlh� gZb[he__�

\Z`gufb�ihdZaZl_eyfb�dZq_kl\Z�bah[jZ`_gbc�y\eyxlky�

ijhkljZgkl\_ggh_� b� jZ^bhf_ljbq_kdh_� jZaj_r_gb_�

kgbfdh\� b� lhqghklv� ]_h^_abq_kdhc� ijb\yadb� h[t_dlh\�

gZ[ex^Z_fhc�kp_gu��<�klZlv_�jZkkfZljb\Zxlky�bgnhj�

fZpbhggu_�l_ogheh]bb�hp_gdb�b�memqr_gby�wlbo�ihdZaZ�

l_e_c��

Hp_gdZ�ijhkljZgkl\_ggh]h�jZaj_r_gby�

Ba\_klgu_�ih^oh^u� d�j_r_gbx�wlhc� aZ^Zqb�hkgh\Z�

gu�gZ�ZgZeba_�kl_i_gb�jZafulby�bah[jZ`_gbc�l_kl�h[t�

_dlh\�� dhlhju_� ki_pbZevgh� kha^Zxlky� gZ� ih\_joghklb�

A_feb��<f_klh�l_kl�h[t_dlh\�^_eZxlky�ihiuldb�bkihev�

ah\Zlv� _kl_kl\_ggu_� h[t_dlu�� kh^_j`Zsb_� j_adb_� ]jZ�

gbpu��H^gZdh�hlkmlkl\mxl�l_ogheh]bb��h[_ki_qb\Zxsb_�

g_h[oh^bfmx� lhqghklv� j_r_gby� ihklZ\e_gghc� aZ^Zqb��

Wlh�k\yaZgh��]eZ\guf�h[jZahf��k�fZehc�\u[hjdhc�baf_�

j_gbc� hl� ZgZebabjm_fuo� h[t_dlh\�� <� jZfdZo� dhkfbq_�

kdbo� ijh_dlh\� ©J_kmjk�>Dª�� ©J_kmjk�Iª�� ©We_dljh�Eª���

Z� lZd`_�ijh_dlh\�kha^Zgby�kbkl_f�ki_pbZevgh]h�gZagZ�

q_gby�� jZajZ[hlZgZ� l_ogheh]by�� h[_ki_qb\ZxsZy� lhq�

ghklv� hp_gdb� ijhkljZgkl\_ggh]h� jZaj_r_gby� ihjy^dZ��

����� >���@�� <� kZfhf� h[s_f� \b^_� hi_jZpbhggZy� ko_fZ�

l_ogheh]bb�bf__l�ke_^mxsbc�\b^��
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hij_^_eyxlky�nmgdpbb� jZkk_ygby� djZy� �NJD�� b� \uihe�

gy_lky� bo� h[t_^bg_gb_��>ey�ijhba\hevgh]h� N �]h�njZ]�

f_glZ� NJD� gZoh^blky� dZd�  � �FRV����� NNN P;Q* T �

��� QPNN ��]^_� NT ±�m]he�gZdehgZ�]jZgbpu��:j]mf_glhf�

nmgdpbb� ��[*N �y\ey_lky�jZkklhygb_�hl�ibdk_ey�^h�yj�
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<ukhdZy�lhqghklv�j_r_gby�jZkkfZljb\Z_fhc�aZ^Zqb�

^hklb]gmlZ� [eZ]h^Zjy� h[t_^bg_gbx� baf_j_gbc� ih� ^_�

kyldZf�b�khlgyf�i_j_iZ^Zf�yjdhklb�b�ihf_ohaZsbs_g�

ghfm�\ukhdhlhqghfm�hij_^_e_gbx�dhhj^bgZlguo�hibkZ�

gbc�]jZgbp���

Hp_gdZ�hlghr_gby�kb]gZe�rmf�

P_gljZevghc� aZ^Zq_c� a^_kv� y\ey_lky� \ukhdhlhqgh_�

baf_j_gb_� g_ihkj_^kl\_ggh� ih� bah[jZ`_gbx� mjh\gy�

rmfZ�� gZijbf_j� _]h� ^bki_jkbb�� Ba\_klgu_� j_r_gby�

wlhc� aZ^Zqb�hkgh\Zgu�gZ�ZgZeba_�h^ghjh^guo�ih�yjdh�

klb� mqZkldh\� bah[jZ`_gbc��Ihkdhevdm� Z[khexlgh� h^gh�

jh^gu_�mqZkldb�g_�\klj_qZxlky��lh�baf_g_gb_�kx`_lghc�

khklZ\eyxs_c� ijbibku\Z_lky� d�^_ckl\bx�rmfZ�� b� \ha�

gbdZ_l� ^hklZlhqgh� [hevrZy� f_lh^bq_kdZy� hrb[dZ�� <�

jZ[hl_� >�@� ihdZaZgh�� qlh� ijb� \iheg_� hij_^_e_gguo�^h�

ims_gbyo�^ey�h^ghjh^guo�njZ]f_glh\�rmf�fh`_l�[ulv�

hibkZg� Z^^blb\ghc� g_aZ\bkbfhc�fh^_evx��<� wlhf� kem�

qZ_�^bki_jkby�rmfZ�hp_gb\Z_lky�dZd�jZaghklv�baf_j_g�

gh]h� gme_\h]h� hlkq_lZ� Z\lhdhjj_eypbhgghc� nmgdpbb�

�:DN�� b� gme_\h]h� hlkq_lZ��ihemq_ggh]h�gZ� hkgh\_� wdkl�

jZiheypbb�ih�khk_^gbf�hlkq_lZf��dhlhju_�g_�ih^\_j`_�

gu� ^_ckl\bx� rmfZ�� Lhqghklv� lZdhc� hp_gdb� iheghklvx�

hij_^_ey_lky� Z^_d\Zlghklvx� bkihevam_fhc� ijb� wdkljZ�

iheypbb�fh^_eb�:DN��

<� jZ[hlZo� >���@� \u^\bgmlZ� b^_y� Z^Zilb\ghc�fh^_eb�
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A^_kv� q_jlZ� gZ^� i_j_f_ggufb� hagZqZ_l� hi_jZpbx�
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^_ev�:DN�gZbemqrbf�h[jZahf�Z^Zilbjm_lky�d�klZlbklb�

q_kdbf�k\hckl\Zf�bah[jZ`_gby��

JZkkfhlj_gguc� ih^oh^� ihemqbe� jZa\blb_� \� \b^_�

]jmiih\hc� Z^Zilb\ghc� fh^_eb�� qlh� iha\hebeh� agZqb�

l_evgh�ih\ukblv� lhqghklv�hp_gdb�^bki_jkbb�rmfZ� H' ��

<�^Zgghf�kemqZ_�hilbfZevgh_�agZq_gb_� J �hij_^_ey_l�
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j_� \hajZklZgby� LJ �� Ihemq_gguc� lZdbf� h[jZahf� mihjy�

^hq_gguc� gZ[hj� jZa[b\Z_lky� gZ� . � ]jmii� lZd�� qlh[u�

h[t_f�^Zgguo�\�dZ`^hc� ]jmii_�[ue�ijbf_jgh�h^bgZdh�
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Wlh�mkeh\b_�ijb\h^bl�d�kbkl_f_�g_ebg_cguo�mjZ\g_�

gbc� hlghkbl_evgh� bkdhfuo� dhwnnbpb_glh\�� Z� ijb�

���  Q.P �beb� ���  Q&P �±�d�kbkl_fZf�ebg_cguo�mjZ\�

g_gbc��A^_kv�iheZ]Z_lky��qlh� P �c�klhe[_p�bah[jZ`_gby�

nhjfbjm_lky� P �f� nhlhijb_fguf� we_f_glhf� \b^_h�

^ZlqbdZ��<uiheg_gu�bkke_^h\Zgby�mihfygmluo�fh^_e_c�

gZ�gZlmjghc�bgnhjfZpbb�hl�jZaebqguo�kbkl_f�>AA��Mk�

lZgh\e_gh��qlh�gZbemqr__�dZq_kl\h�dhjj_dpbb�\j_fyaZ�

\bkbfuo�kljmdlmjguo�bkdZ`_gbc�h[_ki_qb\Z_l�Z^^blb\�

gZy�ihebghfbZevgZy�fh^_ev���

MklZgh\e_gh� lZd`_��qlh�^ey�g_dhlhjuo� lbih\�^Zlqb�

dh\� ijb� nhjfbjh\Zgbb� ^hklZlhqgh� ijhly`_gguo� bah�
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k� wlbf� gZ� hkgh\_� ����� jZajZ[hlZgZ� dmkhqgh�ebg_cgZy�
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^_e_ggh_�qbkeh�kljhd��b�bkihevah\Zgb_�\�ij_^_eZo�dZ`�
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]^_� ��Z2 � ±� h]b[ZxsZy�nmgdpbb� ��Z) �� T � ±� gZkljZb�

\Z_fuc�hi_jZlhjhf�iZjZf_lj���

Bkke_^h\Zeky�lZd`_�b�Ze]_[jZbq_kdbc�ih^oh^�d�dhj�

j_dpbb�kfZaZ�gZ�hkgh\_�aZibkb�h[jZlgh]h�d� ) �j_dmjkb\�

gh]h�nbevljZ� >��@��GZ�j_Zevguo�dhkfbq_kdbo�bah[jZ`_�

gbyo�mklZgh\e_gh��qlh�wlhl�ih^oh^�^Z_l�g_kdhevdh�om^�

rb_� j_amevlZlu�� <� lh`_� \j_fy� oZjZdl_jgu_� ^ey� g_]h�

\uqbkebl_evgu_� ijhp_^mju� ijhklu� b� gZ]ey^gu�� hgb�

iha\heyxl�fgh]hdjZlgh�ih\ukblv�kdhjhklv�j_r_gby�jZk�

kfZljb\Z_fhc�aZ^Zqb��

<uiheg_gu� wdki_jbf_glZevgu_� bkke_^h\Zgby� >����

��@�k�ijb\e_q_gb_f�bah[jZ`_gbc�hl�dhkfbq_kdh]h�ZiiZ�

jZlZ�©J_kmjk�>Dª��\�dhlhjuo�gZ[ex^Zebkv�kbevgu_�kfZ�

au��^h�����b�[he__�ibdk_e_c��ba�aZ�g_ijZ\bevgh]h�aZ^Z�

gby� qZklhlu� hijhkZ�IAK�fZljbp��GZ� jbk�� �� \� dZq_kl\_�

ijbf_jZ�ij_^klZ\e_gu�kfZaZggh_�bah[jZ`_gb_�b�h[jZ�
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JZkkfhlj_ggu_� l_ogheh]bb� hp_gdb� b�ih\ur_gby� dZ�

q_kl\Z�fZl_jbZeh\�dhkfbq_kdhc�kt_fdb�Zijh[bjh\Zgu�\�

jZfdZo�dhkfbq_kdbo�kbkl_f�>AA�©J_kmjk�>Dª��©Fhgblhj�

Wª�� ©F_l_hj�Fª�� ©We_dljh�Eª�� Z� lZd`_� kbkl_f� ki_pb�

Zevgh]h�gZagZq_gby��

GZ� [Za_� ij_^eh`_gguo� j_r_gbc� kha^Zg� jy^� ijh�

]jZffguo� dhfie_dkh\�� dhlhju_� \hreb� \� khklZ\� kbkl_f�

h[jZ[hldb�^Zgguo�>AA�1RUP6FDQ��1RUP6DW5HJ��1RDD6DW��

*OREDO6DW�� 2UWKR3ODQ�� 2UWKR1RUP6FDQ�� 0RQLWRU6DW��

0HWHRU6DW�� 3ODQHWD0HWHR�� (OHNWUR6DW� b� ^j�� <� gZklhys__�

\j_fy�hgb�bkihevamxlky�^ey�h[jZ[hldb�\b^_hbgnhjfZ�

pbb��ihklmiZxs_c�hl�jhkkbckdbo�kimlgbdh\�>AA�©J_kmjk�

>Dª�� ©F_l_hj�Fª� b� hl� aZjm[_`guo� kbkl_f� 0HWHR6DW��

7HUUD��$TXD��1RDD��>Zevg_cr__�jZa\blb_�jZkkfhlj_gguo�

j_r_gbc�hkms_kl\ey_lky�\�jZfdZo�\gh\v�ijh_dlbjm_fuo�

kbkl_f�>AA�©J_kmjk�Iª��©DZghimk�<ª��fh^bnbdZpbc�kbk�

l_f�©F_l_hj�Fª�b�©We_dljh�Eª��

Ebl_jZlmjZ�

���Aeh[bg�<�D���?j_f__\�<�<��H[jZ[hldZ� Zwjhdhkfb�

q_kdbo�bah[jZ`_gbc��F���NbafZlebl������������k���

���?j_f__\�<�<���Dgyavdh\�I�:��Hp_gdZ�jZaj_rZxs_c�

kihkh[ghklb�fZl_jbZeh\�dhkfbq_kdhc�kt_fdb�gZ�hkgh\_�

bo� klZlbklbq_kdh]h� ZgZebaZ� ��� Kh\j_f_ggu_� ijh[e_fu�

>AA�ba�dhkfhkZ��F���Bgklblml�dhkfbq_kdbo�bkke_^h\Zgbc�
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q_kdbo� bah[jZ`_gbc� ��� Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\��

�����������K���������

��� ?j_f__\� <�<��� Dgyavdh\� I�:��� Fhkd\blbg� :�W�� ���
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Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�������������K����±�����
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F_lh^hf� i_j_f_gguo� khklhygby� kbgl_abjh\Zg� j_`_dlhjguc�

nbevlj� �JN��� mkh\_jr_gkl\h\Zgguc� k� p_evx� mkdhj_gby� i_j_oh^�

gh]h�ijhp_kkZ� ijb�ihklmie_gbb� djhfdb�iZkkb\guo�ihf_o��Ij_^eh�

`_gZ�kljmdlmjgZy�ko_fZ�i_j_kljZb\Z_fh]h�\�i_j_oh^ghf�j_`bf_�

JN��Ijh\_^_g� kjZ\gbl_evguc� ZgZeba� wnn_dlb\ghklb�JN�nbdkb�

jh\Zgghc� b� i_j_kljZb\Z_fhc�kljmdlmju� \�i_j_oh^ghf� j_`bf_�� b�

mklZgh\e_gh� kms_kl\_ggh_� ih\ur_gb_� wnn_dlb\ghklb� JN� ijb�

i_j_kljhcd_�_]h�kljmdlmju��

M>D�����������������������

MKDHJ?GB?�I?J?OH>GUO�IJHP?KKH<�G?J?DMJKB<GUO��
J?@?DLHJGUO�NBEVLJH<�

Ihih\�>�B���^�l�g���ijhn_kkhj�dZn_^ju�jZ^bhl_ogbq_kdbo�kbkl_f�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ�

�

Dexq_\u_� keh\Z�� ZgZeba� wnn_dlb\ghklb��
djhfdZ� ihf_o�� i_j_f_ggu_� khklhygby�� i_j_kl�

jhcdZ� kljmdlmju�� i_j_oh^guc� ijhp_kk�� j_`_d�

lhjgu_� nbevlju�� ki_dljZevgh�dhjj_eypbhggu_�

oZjZdl_jbklbdb��mkdhj_gb_���

<\_^_gb_�

J_`_dlhjgu_�nbevlju� �JN�� g_j_dmjkb\gh]h�

lbiZ� rbjhdh� ijbf_gyxlky� \� kbkl_fZo�

\u^_e_gby� woh�kb]gZeh\� ^\b`msboky� p_e_c� gZ� nhg_�

iZkkb\guo� ihf_o�� Ijb� ihklmie_gbb� djhfdb� ihf_ob� ih�

f_j_� aZiheg_gby� ihke_^g_c� \k_o� [ehdh\� aZ^_j`db� JN�

gZ�_]h�\uoh^_�gZ[ex^Z_lky�i_j_oh^guc�ijhp_kk��b�g_�

kdhfi_gkbjh\Zggu_� hklZldb� ihf_ob� kha^Zxl� fhsguc�

nhg�� fZkdbjmxsbc� ihe_aguc� kb]gZe� b� ijb\h^ysbc� d�

eh`guf�h[gZjm`_gbyf��>ey�[hjv[u�k�wlbf�ijb�^bkdj_l�

ghf� kdZgbjh\Zgbb� Zgl_ggh]h� emqZ� ij_^klZ\ey_lky� \ha�

fh`guf�hkms_kl\blv�kljh[bjh\Zgb_�\uoh^guo�hlkq_lh\�

JN�� bkdexqb\� l_f� kZfuf� i_j_oh^guc� ijhp_kk� p_ghc�

ihl_jb�khhl\_lkl\mxs_]h�qbkeZ�h[jZ[Zlu\Z_fuo�hlkq_�

lh\��<� j_`bf_� g_ij_ju\gh]h� kdZgbjh\Zgby� ^ey� bkdex�

q_gby� i_j_oh^gh]h� ijhp_kkZ� g_h[oh^bfh� ijbgbfZlv�

^hihegbl_evgu_� f_ju� ih� hij_^_e_gbx� iheh`_gby�

djhfdb�ihf_o��G_aZ\bkbfh�hl�j_`bfZ�kdZgbjh\Zgby�kh�

djZs_gb_� h[jZ[Zlu\Z_fhc� ihke_^h\Zl_evghklb� ijb� __�

h]jZgbq_gghc� ^ebl_evghklb� \� kemqZ_� \ukhdh]h� l_fiZ�

h[ahjZ� k\yaZgh� k� ihl_j_c� \� wnn_dlb\ghklb� h[jZ[hldb�

kb]gZeh\��<� k\yab� k� wlbf� ZdlmZevghc� aZ^Zq_c� y\ey_lky�

mkh\_jr_gkl\h\Zgb_� kljmdlmju� JN� k� p_evx� mkdhj_gby�

_]h�i_j_oh^gh]h�ijhp_kkZ�b�ih\ur_gby�wnn_dlb\ghklb�

\u^_e_gby�kb]gZeh\�^\b`msboky�p_e_c�gZ�nhg_�djhfdb�

iZkkb\guo�ihf_o��

Kbgl_a�mkh\_jr_gkl\h\Zggh]h�jN�

>ey� kbgl_aZ� \� i_j_oh^ghf� j_`bf_� mkh\_jr_gkl\h�

\Zgghc�kljmdlmju�JN�\hkihevam_fky�f_lh^hf�i_j_f_g�

guo�khklhygby��^Zxsbf�Z^_d\Zlgh_�hibkZgb_�nbevljh\�

\h�\j_f_gghc�h[eZklb��DZd�^bkdj_lgZy�kbkl_fZ�pbnjh�

\hc� g_j_dmjkb\guc�JN�P�]h�ihjy^dZ� \� N�c�fhf_gl� \j_�

f_gb� hibku\Z_lky� \_dlhjhf� khklhygby� �@�>�� N[N Q ; ��

]^_� ��N[
Q

� ±� i_j_f_ggZy� khklhygby�� khhl\_lkl\mxsZy�

\uoh^ghc� \_ebqbg_� Q�]h� [ehdZ� aZ^_j`db� JN�� PQ �� ��

JZaghklgh_�fZljbqgh_�mjZ\g_gb_�khklhygby�JN�\�klZg�

^Zjlghc�nhjf_�bf__l�\b^�>�@�

������� NXNN %$;; � � �� ����

]^_� $� ±� fZljbpZ� jZaf_jghklb� PPu �� hij_^_eyxsZy�

k\yav�f_`^m�khklhygb_f�\�N�c�b��N����c�fhf_glu�\j_f_�

gb�� %� ±� \_dlhj�klhe[_p� jZaf_jghklb� P�� hibku\Zxsbc�

aZ\bkbfhklv�f_`^m�i_j_f_ggufb�khklhygby�b�\oh^guf�

\ha^_ckl\b_f�X�N���

J_r_gb_f�jZaghklgh]h�mjZ\g_gby� ����ijb�ba\_klghf�

gZqZe_�h[jZ[Zlu\Z_fhc�\u[hjdb�y\ey_lky�\_dlhj�

¦
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aZ\bkysbc�hl�iZjZf_ljh\�nbevljZ�b�\_dlhjZ�gZqZevgh�

]h�khklhygby� ���; ��

Mkh\_jr_gkl\h\Zgb_� kljmdlmju�JN� k�p_evx�mkdhj_�

gby�i_j_oh^gh]h�ijhp_kkZ�ij_^iheZ]Z_l�nhjfbjh\Zgb_�

\_dlhjZ� gZqZevgh]h� khklhygby��Djbl_jbc� mkdhj_gby�i_�

j_oh^gh]h� ijhp_kkZ� hkgh\u\Z_lky� gZ� mkeh\bb� ihklhyg�

kl\Z� \uoh^ghc� \_ebqbgu�JN� b�� ke_^h\Zl_evgh�� _]h� kh�

klhygby�k�fhf_glZ�ihy\e_gby�ihf_ob�

�������� ;;;   � NN ��

beb� ������  �� NN ;; �^ey� �tN �� ����

G_h[oh^bfuf� mkeh\b_f� \uiheg_gby� djbl_jby� ����

y\ey_lky�ijyfhm]hevghklv�h]b[Zxs_c�iZqdb��qlh�bf__l�

f_klh� ijb�^bkdj_lghf� j_`bf_� h[ahjZ�� b�\� khq_lZgbb� k�

ba\_klguf� \j_f_g_f� ihklmie_gby� \u[hjdb� hldju\Z_l�

\hafh`ghklb�mkdhj_gby�i_j_oh^gh]h�ijhp_kkZ�JN��?keb�

nhjfZ� h]b[Zxs_c� hlebqZ_lky� hl� ijyfhm]hevghc�� gZ�

ijbf_j�� ijb� g_ij_ju\ghf� kdZgbjh\Zgbb�� ke_^m_l�nbd�

kbjh\Zlv�fhf_gl� ihy\e_gby�ihf_ob� b� ijbf_gylv� ij_^�

\Zjbl_evgh_� \a\_rb\Zgb_� hlkq_lh\� ^ey� h[_ki_q_gby�

ijyfhm]hevghklb�h]b[Zxs_c��

J_Zevgu_�\u[hjdb�ihf_ob�ij_^klZ\eyxl�kh[hc�kem�

qZcguc�ijhp_kk� k� hij_^_e_gguf� oZjZdl_jhf�nexdlmZ�

pbc�� b� ijyfhm]hevghklv� h]b[Zxs_c� fh`gh� ih^jZamf_�

\Zlv�lhevdh�k�lhqghklvx�^h�kj_^g_]h�agZq_gby�ihke_^h�

\Zl_evghklb� hlkq_lh\�� <\b^m� wlh]h� i_j_iZ^� ihf_ob� gZ�

djhfd_� [m^_f� Ziijhdkbfbjh\Zlv� klmi_gqZluf� \oh^guf�

\ha^_ckl\b_f� k� ihklhygghc� Zfieblm^hc�� Lh]^Z� h]jZgb�

q_gb_��gZeZ]Z_fh_�gZ�\oh^gmx�\u[hjdm��ijbgbfZ_l�\b^�

�������� XNXNX   � ��

beb� ������  �� NXNX �^ey� �tN �� ����

Djbl_jbc�����k�mq_lhf�khhlghr_gbc�����b�����ijb\h^bl�



�

�

�
���

d� mjZ\g_gbx� ���������  �� X
NN
%$;,$$ �� j_r_gb_f�

dhlhjh]h�y\ey_lky�\_dlhj�gZqZevgh]h�khklhygby�

��������
�
X%$,;

�� �� ����

]^_�, �±�_^bgbqgZy�fZljbpZ��
LZdbf� h[jZahf�� ihklhygkl\h� khklhygby� b� \uoh^ghc�

\_ebqbgu�JN�h[_ki_qb\Z_lky�ijb�mkeh\bb��_keb�\_dlhj�

gZqZevgh]h�khklhygby� ���; �\�fhf_gl�ihy\e_gby�ihf_ob�

ijbgbfZ_l� agZq_gb_�� ijhihjpbhgZevgh_�� kh]eZkgh� �����

i_j\hfm�hlkq_lm�ihf_ob��

Ijhbeexkljbjm_f�kbgl_a�\�i_j_oh^ghf�j_`bf_�mkh�

\_jr_gkl\h\Zggh]h� JN� gZ� ijbf_j_� g_j_dmjkb\gh]h�

nbevljZ���]h�ihjy^dZ�� � P ���^ey�dhlhjh]h�
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Ihemq_ggh_� \� j_amevlZl_� kbgl_aZ� agZq_gb_� \_dlhjZ�

gZqZevgh]h� khklhygby� ���; � ij_^iheZ]Z_l� ihklmie_gb_�

hlkq_lZ� ���X �gZ�\uoh^u�\k_o�[ehdh\�aZ^_j`db�JN�\�fh�

f_gl� ihy\e_gby� djhfdb� ihf_ob��Ihkdhevdm� \� deZkkbq_�

kdhc�ko_f_�JN�hlkq_l� ���X �g_�ijhoh^bl�gZ�\uoh^u�[eh�

dh\� aZ^_j`db�b�khhl\_lkl\_ggh�\_dlhj� ����  ; �� lh�^ey�

\uiheg_gby� mkeh\by� ���� lj_[m_lky� \\_^_gb_� [ehdh\��

hkms_kl\eyxsbo�i_j_kljhcdm�kljmdlmju�JN��

KljmdlmjgZy�ko_fZ�mkh\_jr_gkl\h\Zggh]h�JN�

Ijb\_^_ggZy�gZ�jbk����kljmdlmjgZy�ko_fZ�i_j_kljZb�

\Z_fh]h�JN�kh^_j`bl�h[gZjm`bl_ev�ihf_ob�HI��kbgojh�

]_g_jZlhj�K]��dexq�D�� aZihfbgZxsb_�mkljhckl\Z�
7AM ��

\uihegyxsb_� nmgdpbb� [ehdh\� aZ^_j`db� h[jZ[Zlu\Z_�

fuo� hlkq_lh\� gZ� i_jbh^� bo� ih\lhj_gby� 7�� kmffZlhju�

�6 ��b�\_kh\u_�[ehdb� ��OJ �� PO �� � >�@��Ijb�kh\iZ^_gbb�

iheh`_gby�Zgl_ggh]h�emqZ�\�ijhp_kk_�^bkdj_lgh]h�kdZ�

gbjh\Zgby� k� djhfdhc� h[eZdZ� iZkkb\guo� ihf_o� h[gZjm�

`bl_ev�ihf_ob�HI�\ujZ[Zlu\Z_l�_^bgbqguc�ihl_gpbZe��

b� dexq�D�� gZoh^b\rbcky� \� jZahfdgmlhf� khklhygbb�� aZ�

fudZ_lky���Pbnjh\hc��hlkq_l��i_j\h]h�hljZ`_ggh]h�bf��

imevkZ�ihklmiZ_l�gZ�\oh^�i_j\h]h�
7AM �b�h^gh\j_f_ggh�

q_j_a�dexq�D�b�kmffZlhju�gZ�\oh^u�ihke_^mxsbo�
7AM ��

Ijb� wlhf� ijhbkoh^bl� dhfi_gkZpby� ihklhygghc� khklZ\�

eyxs_c�ihf_ob��D�fhf_glm�ihklmie_gby�hlkq_lZ�\lhjh]h�

hljZ`_ggh]h�bfimevkZ�h[gZjm`bl_ev�ihf_ob�HI�jZafu�

dZ_l�dexq�D�^h�l_o�ihj��ihdZ�g_�gZqgml�ihklmiZlv�hljZ�

`_gby�hl�^jm]h]h�bklhqgbdZ�iZkkb\guo�ihf_o��

>Zevg_crZy� h[jZ[hldZ� hlkq_lh\� kf_kb� kb]gZeh\� b�

ihf_o�ijhbkoh^bl�h[uqguf�h[jZahf��hlkq_lu�ihke_^h�

\Zl_evgh�ihklmiZxl�gZ� aZihfbgZxsb_�mkljhckl\Z
7AM ��

\_kh\u_� [ehdb� ��OJ � b� \uoh^ghc� kmffZlhj�� gZ� \uoh^_�

dhlhjh]h�h[jZamxlky�hlkq_lu�kf_kb�kb]gZeh\�b�^_dhjj_�

ebjh\Zgguo� aZ� ihklmib\r__� qbkeh� i_jbh^h\� hklZldh\�

ihf_ob���

GZqbgZy� k� i_j\h]h� hlkq_lZ� ihf_ob�� wnn_dlb\ghklv�

dhfi_gkZpbb�__�gbadhqZklhlguo�khklZ\eyxsbo�aZ�\j_fy�

i_j_oh^gh]h� j_`bfZ� ihklhyggh� jZkl_l�� Woh�kb]gZeu�

^\b`msboky�p_e_c�� hlebqZxsb_ky� hl� madhihehkghc�ih�

f_ob� ^hie_jh\kdhc�fh^meypb_c�� g_� dhfi_gkbjmxlky� b��

gZqbgZy�kh�\lhjh]h�hlkq_lZ��ihklmiZxl�gZ�\uoh^�JN��<�

p_ehf� wnn_dlb\ghklv� \u^_e_gby� ^hie_jh\kdbo� kb]gZ�

eh\�gZ�nhg_�ihf_o�\�i_j_oh^ghf�j_`bf_�gZjZklZ_l�ih�

ke_^h\Zl_evgh�hl�bfimevkZ�d�bfimevkm��^hklb]Zy�ihke_�

ijboh^Z� � ��P ��]h� hlkq_lZ� ihf_ob� mklZgh\b\r_]hky�

agZq_gby�� khhl\_lkl\mxs_]h� fZdkbfZevghc� wnn_dlb\�

ghklb�^ey�\u[jZgguo�ihjy^dZ�b�iZjZf_ljh\�JN��

Kbgojhggh_� lZdlbjh\Zgb_� bgnhjfZpbb� \� aZihfb�

gZxsbo�mkljhckl\Zo�
7AM �b�^jm]bo�[ehdZo�h[_ki_qb\Z�

xl�bfimevku�kbgojh]_g_jZlhjZ�K]��ke_^mxsb_�k�i_jbh�

^hf� \j_f_gghc� ^bkdj_lbaZpbb� \oh^guo� ^Zgguo�� Dhg�

dj_lgh_� \uiheg_gb_� h[gZjm`bl_ey� ihf_o�HI� b� hibkZ�

gb_�_]h�jZ[hlu�ijb\_^_gu�\�>�@��

Ijb�g_ij_ju\ghf�j_`bf_�h[ahjZ�mkh\_jr_gkl\h\Z�

gb_� kljmdlmju� JN� k� p_evx� mkdhj_gby� _]h� i_j_oh^gh]h�

ijhp_kkZ� bf__l� k\hb� hkh[_gghklb�� h[mkeh\e_ggu_� fh�

^meypb_c�bfimevkh\�ihf_ob�gZ�__�djhfdZo�^bZ]jZffhc�

gZijZ\e_gghklb�Zgl_ggu��

H[gZjm`_gb_� i_j_^g_c� djhfdb� ihf_ob� l_i_jv� hkm�

s_kl\ey_lky�ih�\k_f�fh^mebjh\Zgguf�bfimevkZf�djhf�

db�d�fhf_glm�ijboh^Z�bfimevkZ��khhl\_lkl\mxs_]h�iehk�

dhfm�mqZkldm�h]b[Zxs_c�ihf_ob�>�@��>Ze__�aZ^_j`Zggu_�

hlkq_lu� djhfdb� ihf_ob� \a\_rb\Zxlky� k� p_evx� \hk�

klZgh\e_gby�ijyfhm]hevghklb�bo�h]b[Zxs_c��qlh�iha\h�

ey_l� ijb� ZgZeh]bqghc� jbk�� �� h[jZ[hld_� ijhba\h^blv�

wnn_dlb\gh_� \u^_e_gb_� ^hie_jh\kdbo� kb]gZeh\�� g_�

^h`b^Zykv� ihklmie_gby� bfimevkh\� iehkdh]h� mqZkldZ�

h]b[Zxs_c�

�

Jbk����
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Ijb�ihy\e_gbb�b�h[gZjm`_gbb� aZ^g_c� djhfdb�ihf_�

ob��lZd`_�iml_f�\a\_rb\Zgby�hlkq_lh\��ijhbkoh^bl�\hk�

klZgh\e_gb_� ijyfhm]hevghklb� __� h]b[Zxs_c�� Ihke_�

ihklmie_gby�ihke_^g_]h� bfimevkZ� ihf_ob� k\yav�f_`^m�

aZihfbgZxsbfb� mkljhckl\Zfb� jZaju\Z_lky��qlh�ijb\h�

^bl�d�klbjZgbx�kh^_j`Zs_cky�\�gbo�bgnhjfZpbb�b�mkl�

jZg_gbx�l_f�kZfuf�i_j_oh^gh]h�ijhp_kkZ��a\hgZ��JN�hl�

aZ^g_c� djhfdb� ihf_ob�� <uiheg_gb_� b� ijbgpbi� jZ[hlu�

h[gZjm`bl_ey�djhfhd�^ey�g_ij_ju\gh]h�j_`bfZ�h[ahjZ�

hibkZgu�\�>�@�:gZeh]bqgh�j_rZ_lky�ijh[e_fZ�mkdhj_gby�

i_j_oh^gh]h� ijhp_kkZ� \� Z^Zilb\guo� JN�� >ey� wlh]h� \�

^hiheg_gbb� d� ljZ^bpbhgguf�[ehdZf�Z^ZilZpbb��hkms_�

kl\eyxsbf� hp_gb\Zgb_� ki_dljZevgh�dhjj_eypbhgguo�

iZjZf_ljh\� ihf_ob� b� i_j_kljhcdm� oZjZdl_jbklbd� JN��

\\h^ylky� ZgZeh]bqgu_� hibkZgguf� \ur_� h[gZjm`bl_ev�

djhfhd� ihf_ob� b� khimlkl\mxsb_� [ehdb�� mkljZgyxsb_�

i_j_oh^gu_�ijhp_kku�hl�i_j_^g_c�b�aZ^g_c�djhfhd�ih�

f_ob�>�@��

:gZeba�wnn_dlb\ghklb�JN�\�i_j_oh^ghf�j_`bf_�

:gZeba�wnn_dlb\ghklb�JN�k�i_j_kljZb\Z_fhc�kljmd�

lmjhc� �jbk�� ��� \� i_j_oh^ghf� j_`bf_� jZ[hlu� ijh\_^_f�

lZd`_�� bkihevamy� ZiiZjZl� i_j_f_gguo� khklhygby�� <u�

oh^gZy�\_ebqbgZ�JN��dZd�ke_^m_l�ba�fZljbqgh]h�mjZ\g_�
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0,02��ijhkljZgkl\_ggZy�kljmdlmjZ��ijhkljZgkl�

\_ggh_�dh^bjh\Zgb_��fgh]hemq_\hklv��\aZbfgh_�

\ebygb_�Zgl_ggZo�we_f_glh\��

<\_^_gb_�

H[s_c� l_g^_gpb_c� jZa\blby� kh\j_f_gguo�

l_e_dhffmgbdZpbhgguo� kbkl_f� y\ey_lky� \k_�

[he__�ihegh_�bkihevah\Zgb_�ijhkljZgkl\_ggh]h�j_kmjkZ��

dhlhjuc� j_Zebam_lky� ijbf_g_gb_f� ijhkljZgkl\_ggh]h�

jZag_k_gby�gZ�ijb_f�b�i_j_^Zqm��Wlh�iha\hey_l�j_Zebah�

\Zlv� ijhkljZgkl\_ggh_� fmevlbie_dkbjh\Zgb_� b�� lZdbf�

h[jZahf��kms_kl\_ggh�ih\ukblv�ijhimkdgmx�kihkh[ghklv�

l_e_dhffmgbdZpbhgguo� kbkl_f� ijb� gZebqbb� kbevgh� jZa�

\blhc� fgh]hemq_\hklb� >���@� ijb� nbdkbjh\Zgghc� ihehk_�

qZklhl� b� kmffZjghc� fhsghklb� baemqZ_fuo� kb]gZeh\�� <�

l_o� kemqZyo�� dh]^Z� jZg]� dZgZevghc�fZljbpu� gbadbc�� gZ�

ijbf_j�� \� mkeh\byo� ijyfhc� \b^bfhklb�� \� jZ[hlZo� >����@�

ij_^eh`_gh� bkihevah\Zlv� bkdmkkl\_ggh� kha^Zggmx�fgh�

]hemq_\hklv�iml_f�jZaf_s_gby�[Zah\uo�klZgpbc�\� aZjZ�

g__� hij_^_e_gguo� lhqdZo� h[kem`b\Z_fhc� l_jjblhjbb��

Ijb�wlhf�^hihegbl_evguc�\ub]jur�fh`_l�[ulv�ihemq_g�

iml_f�hilbfbaZpbb�ijhkljZgkl\_gghc�kljmdlmju�ijb_fh�

i_j_^Zxs_]h�ljZdlZ�>����@��JZajZ[hldZ�l_e_dhffmgbdZpb�

hgguo�kbkl_f�gZ�hkgh\_�bkdmkkl\_gghc�fgh]hemq_\hklb�b�

kh]eZkh\Zggh]h� k� g_c� ijhkljZgkl\_ggh]h� dh^bjh\Zgby�

p_e_khh[jZagZ� ijb� i_j_^Zq_�fmevlbf_^bcgh]h� ljZnbdZ�

fh[bevguf� Z[hg_glZf�� \� jZ^bhkbkl_fZo� i_j_^Zqb� bg�

nhjfZpbb� ijb� h[em`b\Zgbb� hldjulhc� l_jjblhjbb�� ^ey�

i_j_^Zqb�^Zgguo�k�[_kibehlguo�e_lZl_evguo�ZiiZjZlh\��

P_evx� ^Zgghc� jZ[hlu� y\ey_lky� ih\ur_gb_� ijhimkdghc�

kihkh[ghklb� 0,02� kbkl_fu� k� bkdmkkl\_gghc�fgh]hemq_�

\hklvx� dZd� iml_f� \u[hjZ� ijhkljZgkl\_gghc� kljmdlmju��

lZd�b�ijbf_g_gb_f�ijhkljZgkl\_ggh]h�dh^bjh\Zgby�i_j_�

^Z\Z_fh]h�kb]gZeZ�ijb�jZaebqguo�\ZjbZglZo�ijhkljZgkl�

\_gguo� kljmdlmj� l_e_dhffmgbdZpbhgghc� kbkl_fu�� k� mq_�

lhf�\aZbfgh]h�\ebygby�we_f_glh\�Zgl_gghc�j_r_ldb���

IhklZgh\dZ�aZ^Zqb�

IjhkljZgkl\_ggZy� kljmdlmjZ� jZ^bhljZdlZ� 0,02� kbk�

l_fu� k\yab� oZjZdl_jbam_lky� jZkiheh`_gb_f�15;� ijb_f�

guo�b�17;�i_j_^Zxsbo�Zgl_gg�\�g_dhlhjhc�h[eZklb�ijh�

kljZgkl\Z� 6�� Ijb� wlhf� kh\hdmighklb� ijb_fguo� b� i_j_�

^Zxsbo� Zgl_gg� h[jZamxl� ijb_fgmx� b� i_j_^Zxsmx� Zg�

l_ggu_� j_r_ldb� �:J�� khhl\_lkl\_ggh�� <� h[s_f� kemqZ_�

Zgl_ggu� jZkiheZ]Zxlky� \� ��o� f_jghf� ijhkljZgkl\_�� Z�

ijhkljZgkl\_ggZy�kljmdlmjZ�kbkl_fu�k\yab� aZ^Z_lky�gZ�

[hjhf� dhhj^bgZl� i_j_^Zxsbo� b� ijb_fguo� Zgl_gg� [7;L��
\7;L��]7;L��L� ���«�17;��[5;L��\5;L��]5;L��L� ���«�15;��aZ^Zgguo�\�

^heyo�^ebgu� jZ[hq_c� \hegu��<�^Zevg_cr_f� jZkkfZljb�

\Zxlky� ke_^mxsb_� oZjZdl_jgu_� kemqZb� ijhkljZgkl\_g�

guo�kljmdlmj���

Z�� we_dljhfZ]gblgu_� \hegu�� ijboh^ysb_� gZ� dZ`^mx�

ijb_fgmx�Zgl_ggm�hl�dZ`^hc�i_j_^Zxs_c�Zgl_ggu��bf_�

xl�bg^b\b^mZevguc�njhgl��jbk���Z����

E��we_dljhfZ]gblgZy�\hegZ��ijboh^ysZy�gZ�ijb_fgmx�

Zgl_ggmx�j_r_ldm�hl�dZ`^hc�i_j_^Zxs_c�Zgl_ggu��bf__l�

h[sbc�^ey�dZ`^hc�ijb_fghc�Zgl_ggu�njhgl��jbk���E����

k��we_dljhfZ]gblgZy�\hegZ��ijboh^ysZy�gZ�ijb_fgmx�

Zgl_ggmx�j_r_ldm��bf__l�h[sbc�njhgl�^ey�dZ`^hc�i_j_�

^Zxs_c�Zgl_ggu��jbk���k����

FZljbpZ� dZgZevguo� dhwnnbpb_glh\�

^ `7;5;LMLMLM 1M1LKK ������������H[S     M+ �� oZjZdl_jb�

amxsZy�jZkijhkljZg_gb_�jZ^bh\heg�hl�L��hc�i_j_^Zxs_c�

Zgl_ggu� d� M�hc� ijb_fghc� Zgl_gg_�� aZ\bkbl� hl� oZjZdl_jZ�

fgh]hemq_\hklb�� Ijb� _kl_kl\_gghc� fgh]hemq_\hklb� dZ�

gZevgu_� dhwnnbpb_glu� kqblZ_f� g_aZ\bkbfufb� dhf�

ie_dkgufb�kemqZcgufb� ]Zmkkh\kdbfb�\_ebqbgZfb�k�_^b�

gbqghc�^bki_jkb_c��<�kemqZ_�bkdmkkl\_gghc�fgh]emq_\h�

klb� jZkijhkljZg_gb_� jZ^bh\heg� b^_l� ijyfuf� emqhf�� Z�

ijb_f�hkms_kl\ey_lky�k�ihfhsvx�j_r_ldb�ba�g_gZijZ\�

e_gguo�Zgl_gg��Ijb�wlhf�fh^mev�dZgZevgh]h�dhwnnbpb�

_glZ�b�_]h�nZaZ�aZ\bkyl�hl�jZkklhygby�f_`^m�Zgl_ggZfb�

b�hij_^_eyxlky�ke_^mxsbfb�khhlghr_gbyfb��
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Zgl_gg_��<�^Zevg_cr_f�[m^_f�iheZ]Zlv��qlh�ijhkljZgkl�

\_ggh_� dh^bjh\Zgb_� g_� baf_gy_l�ihegmx�fhsghklv� kb]�

gZeZ�� baemqZ_fmx� \k_fb� i_j_^Zxsbfb� Zgl_ggZfb��
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Iheh`bf��qlh�bkoh^guc�kb]gZe�6 �ij_^klZ\ey_l�kh[hc�

kh\hdmighklv�g_aZ\bkbfuo�]Zmkkh\kdbo�kemqZcguo�qbk_e�k�

ihklhygghc� ^bki_jkb_c�� IjhkljZgkl\_ggh_� dh^bjh\Zgb_�

hibku\Z_lky�fZljbqguf�ebg_cguf�ij_h[jZah\Zgb_f�

6);  ��

]^_�dh^bjmxsZy�fZljbpZ� -9)  �hij_^_ey_lky�fZljb�

p_c� hjlhghjfbjh\Zgguo� kh[kl\_gguo� \_dlhjh\� 9 �� ih�

emqZ_fhc�ba�jZaeh`_gby�
++

9�9++
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]hgZevghc� fZljbp_c� ^ `.LLL ������   I- �� aZ^Zxs_c��

jZkij_^_e_gb_�fhsghklb�kb]gZeZ�ih�kh[kl\_gguf�emqZf�

>�@��Ijb� wlhf� dhjj_eypbhggZy�fZljbpZ� kb]gZeZ� 5 � jZ\��

gZ�� � � ++
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]hgZevgZy�fZljbpZ� jZkij_^_e_gb_�fhsghklb�fgh]hf_j�

gh]h�kb]gZeZ��khklZ\e_ggZy�ba�kh[kl\_gguo�qbk_e�fZljb�
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>ey�ihemq_gby�fZdkbfZevghc�ijhimkdghc�kihkh[ghklb�
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JZkkfhlj_ggh_�ijhkljZgkl\_ggh_�dh^bjh\Zgb_�j_Zeb�

am_lky�\�0,02�kbkl_fZo�k�h[jZlghc�k\yavx��&/7'���?keb�

k\_^_gby�h�fZljbp_�dZgZevguo�dhwnnbpb_glh\�gZ�i_j_�

^Zxs_c�klhjhg_�g_ba\_klgu� �2/7'��� lh�gZbemqrbf�jZk�

ij_^_e_gb_f� fhsghklb� y\ey_lky� jZ\ghf_jgh_� jZkij_�

^_e_gb_� .LL ���  I >�@�� Z� ijhkljZgkl\_ggh_� dh^bjh\Zgb_�

g_�bkihevam_lky�� 6;  ��

:gZeba�ijhimkdghc�kihkh[ghklb�kbkl_fu�
k\yab�[_a�mq_lZ�\aZbfgh]h�\ebygby�Zgl_gg�

:gZeba�ijhimkdghc�kj_^g_c�kihkh[ghklb�ijh\_^_g�f_�

lh^hf� klZlbklbq_kdh]h� fh^_ebjh\Zgby� ijb� aZ^Zgguo�

wg_j]_lbq_kdhf�ihl_gpbZe_� kbkl_fu�T�� jZaf_j_�/� d\Z^�

jZlghc�h[eZklb�6��\ujZ`_gguc�\�^heyo�^ebgu�\hegu��\k_�

Zgl_ggu� jZkiheh`_gu� \� ]hjbahglZevghc� iehkdhklb�

ML]] 5;M7;L ��� �  ���

GZ�jbk����ijb\_^_gu�aZ\bkbfhklb�mkj_^g_gghc�ijhim�

kdghc� kihkh[ghklb� hl� qbkeZ� Zgl_gg� 1D� �17;� �15;� � ijb�

T� ������� JZaf_j� d\Z^jZlghc� h[eZklb� 6� jZ\_g� /� ������
^ebg�\heg��\k_�Zgl_ggu�jZkiheh`_gu�\�h^ghc�iehkdhklb��

qlh� iha\hey_l� ijbgylv� ]7;L� �]5;L� ��� ML�� �� Mkj_^g_gb_�

ijhba\h^behkv�ih�ZgkZf[ex�ijhkljZgkl\_gguo�kljmdlmj��

dhlhju_�aZ^Z\Zebkv�ke_^mxsbf�h[jZahf��

D��dZgZevgu_�dhwnnbpb_glu�y\eyxlky�g_aZ\bkbfufb�

]Zmkkh\kdbfb� kemqZcgufb� qbkeZfb�� qlh� oZjZdl_jgh� ^ey�

_kl_kl\_gghc�fgh]hemq_\hklb���

E��dhhj^bgZlu�[7;L��[5;L��\7;L��\5;L�ijbgbfZxl�kemqZcgu_�
agZq_gby��jZ\ghf_jgh�jZkij_^_e_ggu_�gZ�bgl_j\Ze_� >���

/@��jbk��Z��

�

Jbk�����IjhimkdgZy�kihkh[ghklv�dZgZeZ�k\yab��

k�_kl_kl\_gghc�fgh]hemq_\hklvx�

F�� dhhj^bgZlu� i_j_^Zxs_c� :J�� [5;L�� \5;L� ijbgbfZxl�
kemqZcgu_� agZq_gby�� jZ\ghf_jgh� jZkij_^_e_ggu_� gZ�

bgl_j\Ze_� >��� /@�� Z� dhhj^bgZlu� ijb_fghc� :J� [7;L�� \7;L�
k]jmiibjh\Zgu� \� hdj_klghklb� lhqdb� �[27;� ������
\27;� ������ b� h[jZamxl� wd\b^bklZglgmx� ��O � ebg_cgmx�

:J�� hjb_glbjh\Zggmx� \� ]hjbahglZevghc� iehkdhklb�

�jbk��E���

G��dhhj^bgZlu�i_j_^Zxs_c�:J�[7;L��\7;L�k]jmiibjh\Zgu�
\� hdj_klghklb� lhqdb� �[27;� ������ \27;� ����� Z� dhhj^bgZlu�
ijb_fghc�:J��[5;L��\5;L�k]jmiibjh\Zgu�\�hdj_klghklb�lhqdb�
�[25;� ������\25;� �������b�h[_�j_r_ldb�y\eyxlky�wd\b^b�
klZlgufb� ��O �ebg_cgufb�:J��hjb_glbjh\Zggufb�\� ]h�

jbahglZevghc�iehkdhklb��jbk���k���

Fh^_ebjh\Zgb_� ijhimkdghc� kihkh[ghklb� ijb� jZaebq�

guo� ijhkljZgkl\_gguo� kljmdlmjZo� i_j_^Zxs_c� qZklb�

0,02�kbkl_fu�k\yab�ihdZaZeh��qlh�mkj_^g_ggZy�ijhimkd�

gZy�kihkh[ghklv�baf_gyeZkv�\�ij_^_eZo��������� >�@��qlh�

^hdZau\Z_l� kms_kl\_ggh_� \ebygb_� ijhkljZgkl\_gghc�

kljmdlmju�i_j_^Zxs_c�qZklb�jbk���E�gZ�ijhimkdgmx�kih�

kh[ghklv��

Ijb� hilbfbaZpbb� ijhkljZgkl\_gghc� kljmdlmju� i_j_�

^Zxs_c�qZklb�djbl_jb_f�dZq_kl\Z�\u[jZg�fZdkbfmf�ijh�

imkdghc� kihkh[ghklb� ijb� h]jZgbq_gbb� gZ� g_jZ\ghf_j�

ghklv�__�baf_g_gby�gZ�h[eZklb�6��JZkkqblu\ZeZkv�mkj_^�
g_ggZy� ih� \k_f� \hafh`guf� dhhj^bgZlZf� jZkiheh`_gby�

ijb_fghc� :J� ijhimkdgZy� kihkh[ghklv��
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� �� Z� ^ey� kemqZy� ijhkljZgkl�

\_ggh]h� dh^bjh\Zgby� mkj_^g_gb_� ijhba\h^behkv� ih� Zg�

kZf[ex� jZaebqguo� ijhkljZgkl\_gguo� kljmdlmj�� ?kl_kl�

\_ggZy�fgh]hemq_\hklv�� h[mkeh\e_ggZy� hljZ`_gbyfb� hl�

f_klguo� ij_^f_lh\�� \� ^Zgghf� kemqZ_� g_� mqblu\ZeZkv��

HilbfbaZpby� ijhkljZgkl\_gghc� kljmdlmju� i_j_^Zxs_c�

qZklb�iha\hebeZ�ih\ukblv�ijhimkdgmx�kihkh[ghklv�0,02�

kbkl_fu� k\yab� \� kj_^g_f� gZ� �������� \� aZ\bkbfhklb� hl�

qbkeZ�Zgl_gg�b�jZaf_jh\�h[eZklb�6�>�@��KjZ\g_gb_�ijhim�
kdghc�kihkh[ghklb��ijb�gZebqbb�b�hlkmlkl\bb�ijhkljZgkl�

\_ggh]h� dh^bjh\Zgby� b� jZ\ghf_jghf� jZkij_^_e_gbb�

fhsghklb� kb]gZeZ� ih� i_j_^Zxsbf� Zgl_ggZf�� ihdZaZeh�

\ub]jur���������\�ijhimkdghc�kihkh[ghklb�hl�ijbf_g_�

gby�ijhkljZgkl\_ggh]h�dh^bjh\Zgby�>��@���

<aZbfgh_�\ebygb_�Zgl_gg�gZ�ijhimkdgmx�
kihkh[ghklv�0,02�dZgZeZ�k\yab��
ijb�gZebqbb�bkdmkkl\_gghc�fgh]hemq_\hklb�

JZkkfhljbf� 0,02� kbkl_fm� k\yab�� khklhysmx� ba�17;�

i_j_^Zxsbo�b�15;�ijb_fguo�Zgl_gg��Ijb_fgu_�Zgl_ggu�

h[jZamxl� ebg_cgmx� wd\b^bklZglgmx� Zgl_ggmx� j_r_ldm�

�:J��^ebgu�/$� �jbk��[���<�[hevrbgkl\_�fh[bevguo� ijb�
eh`_gbc� kms_kl\mxl� h]jZgbq_gby� gZ� jZaf_j� Zgl_gghc�

kbkl_fu��Ijb�^hklZlhqgh�[ebadhf�jZkiheh`_gbb�we_f_g�

lh\�:J�klZgh\blky�aZf_lguf�\aZbfgh_�\ebygb_�kb]gZeh\�

jZaebqguo�we_f_glh\�:J��<�0,02�kbkl_fZo�k\yab�\aZbf�

gh_� \ebygb_� Zgl_gg�ijb\h^bl� d� m\_ebq_gbx� dhjj_eypbb�

f_`^m� baemqZ_fufb� �ijbgbfZ_fufb�� kb]gZeZfb� b�� ke_�

^h\Zl_evgh��d�mf_gvr_gbx�ijhimkdghc�kihkh[ghklb�dZgZ�
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gZ�ijhimkdgmx�kihkh[ghklv��
ijb�_kl_kl\_gghc�fgh]hemq_\hklb�

JZkkfhljbf� 0,02� kbkl_fm� k\yab�� fh^_ev� dhlhjhc�

ij_^klZ\e_gZ�gZ�jbk���E��P_evx�fh^_ebjh\Zgby�y\ey_lky��

hij_^_e_gb_� \ebygby�fZljbpu� bfi_^Zgkh\� Zgl_gg� ijb�

_fghc� qZklb� gZ� ijhimkdgmx� kihkh[ghklv� 0,02� dZgZeZ�

k\yab��Wg_j]_lbq_kdbc�ihl_gpbZe�kbkl_fu�jZ\_g�T� �������
I_j_^Zxsb_� Zgl_ggu� jZkij_^_e_gu� jZ\ghf_jgh� \� h[�

eZklb� 6�� IheZ]Z_lky�� qlh� \ke_^kl\b_� gZebqby� f_klguo�
hljZ`Zl_e_c�\�h[eZklb�6�nhjfbjm_lky�kbevgh�jZa\blZy�

_kl_kl\_ggZy� fgh]hemq_\hklv�� qlh� iha\hey_l� ijbf_gblv�

fh^_ev� dZgZevguo� dhwnnbpb_glh\� \� \b^_� g_aZ\bkbfuo�

kemqZcguo� \_ebqbg�� Ijb_fgu_� Zgl_ggu� ij_^klZ\eyxl�

kh[hc� wd\b^bklZglgmx� Zgl_ggmx� j_r_ldm� jZaf_jhf�

/:� ��������������^ebg�\heg�k�baf_gyxsbfky�jZkklhygb_f�
f_`^m�we_f_glZfb��

GZ�jbk���ijb\_^_gZ� aZ\bkbfhklv�mkj_^g_gghc�ijhim�

kdghc�kihkh[ghklb�hl�qbkeZ�Zgl_gg�ijb�jZaebqguo�ebg_c�

guo� jZaf_jZo� ijb_fghc� :J�� jZkkqblZgghc� ih�nhjfme_�

�����GZ�jbk�� �Z�bah[jZ`_gu�khhl\_lkl\mxsb_�oZjZdl_jb�

klbdb�ijb�hlkmlkl\bb�\ebygby��gZ�jbk���[� ±�ijb�gZebqbb�

\ebygby� f_`^m� ijb_fgufb� Zgl_ggZfb�� Dhwnnbpb_glu�

dZgZevghc� fZljbpu� y\eyxlky� kemqZcgufb� \_ebqbgZfb��

qlh�khhl\_lkl\m_l�fh^_eb�_kl_kl\_gghc�fgh]hemq_\hklb��

>ey�h[_ki_q_gby�ihklhygkl\Z�wg_j]_lbq_kdbo�oZjZdl_jb�

klbd� 0,02� kbkl_fu� ijhba\h^blky� ghjfbjh\dZ� fZljbpu�
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kl\bb�\aZbfgh]h�\ebygby�jZkklhygb_�f_`^m�we_f_glZfb�

:J� g_� \eby_l� gZ� ijhimkdgmx� kihkh[ghklv� 0,02� dZgZeZ�

k\yab�� Ijb� gZebqbb� \aZbfgh]h� \ebygby� f_`^m� Zgl_gg��

jZkklhygb_�f_`^m�we_f_glZfb�:J�\eby_l�gZ�ijhimkdgmx�

kihkh[ghklv��Ijb�m\_ebq_gbb�qbkeZ�Zgl_gg�1D�b��khhl\_l�
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db��qlh�ijb\h^bl�d�mf_gvr_gbx�ijhimkdghc�kihkh[ghklb�
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Jbk����Mkj_^g_ggZy�ijhimkdgZy�kihkh[ghklv�k�mq_lhf�\ebygby�

we_f_glh\�ijb_fghc�b�i_j_^Zxs_c�:J�

GZ�jbk����ijb\_^_gu�aZ\bkbfhklb�ijhimkdghc�kihkh[�

ghklb��jZkkqblZgghc�ih�nhjfme_������ijb�mq_l_�\aZbfgh]h�

\ebygby�dZd�gZ�ijb_fghc��lZd�gZ�i_j_^Zxsb_�klhjhg_��Ba�

]jZnbdh\�ke_^m_l��qlh�mq_l�\ebygby�f_`^m�Zgl_ggZfb�gZ�

h[hbo� klhjhgZo� 0,02� dZgZeZ� k\yab� ^hihegbl_evgh�

mf_gvrZ_l�ijhimkdgmx�kihkh[ghklv��
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JZkkfhljbf� 0,02� kbkl_fm� k\yab�� ijhkljZgkl\_ggZy�

kljmdlmjZ�dhlhjhc�hlh[jZ`_gZ�gZ�jbk���[��P_evx�fh^_eb�

jh\Zgby� y\ey_lky� hij_^_e_gb_� \ebygby�fZljbpu� bfi_�

^Zgkh\� Zgl_gg� ijb_fghc� qZklb� gZ� aZ\bkbfhklv� ijhimkd�

ghc�kihkh[ghklb�0,02�dZgZeZ�k\yab�hl�qbkeZ�Zgl_gg��Fh�

^_ebjh\Zgb_� hkms_kl\ey_lky� ijb� ihklhygguo� jZaf_jZo�

h[eZklb�jZkiheh`_gby�Zgl_gg��i_j_^Zxsb_�Zgl_ggu�kem�

qZcguf� h[jZahf� jZkiheZ]Zxlky� \gmljb� aZ^Zgghc�h[eZk�

lb��wg_j]_lbq_kdbc�ihl_gpbZe�kbkl_fu�T� �������Ijb_fgZy�
Zgl_ggZ�� ij_^klZ\ey_l� kh[hc� wd\b^bklZglgmx� Zgl_ggmx�

j_r_ldm�ihklhyggh]h�jZaf_jZ�/��jZkiheh`_ggmx�\�k_j_�
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Z�gZ�jbk���[�±�k�mq_lhf�\ebygby�we_f_glh\�ijb_fghc�:J��

JZaf_ju�ijb_fghc�:J�\u[jZgu�jZ\gufb�/� ��������������
^ebg�\heg��Qlh[u�fZljbpZ�bfi_^Zgkh\�g_�baf_gyeZ�wg_j�
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ky�jZkklhygb_�f_`^m�we_f_glZfb��qlh�ijb\h^bl�d�m\_eb�

q_gbx�\aZbfguo�bfi_^Zgkh\�b� agZqbl_evghfm�mf_gvr_�

gbx� ijhimkdghc� kihkh[ghklb�� AgZqbl_evgh_� kgb`_gb_�

ijhimkdghc� kihkh[ghklb� h[tykgy_lky� jZkij_^_e_gb_f�
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<� j_amevlZl_� fh^_ebjh\Zgby� ihemq_gu� aZ\bkbfhklb�

mkj_^g_gghc�ijhimkdghc�kihkh[ghklb�ijb�mq_l_�\aZbfgh�

]h�\ebygby��dZd�gZ�ijb_fghc��lZd�gZ�i_j_^Zxs_c�klhjhg_��

DZd�\b^gh�ba��]jZnbdh\�jbk���mq_l�\aZbfgh]h�\ebygby�Zg�

l_gguo� we_f_glh\� dZd� ijb_fghc�� lZd� b� i_j_^Zxs_c� Zg�

l_gg�ijb\h^bl�d�[he__� agZqbl_evghfm�mf_gvr_gbx�ijh�

imkdghc�kihkh[ghklb�0,02�dZgZeZ�k\yab�ih�kjZ\g_gbx�kh�

kemqZ_f�\aZbfgh]h�\ebygby�lhevdh�\�ijb_fghc�:J��
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AZdexq_gb_�

IjhkljZgkl\_ggu_� kljmdlmju� bf_xl� hij_^_eyxs__�

agZq_gb_�^ey�ijhimkdghc�kihkh[ghklb� 0,02� dZgZeZ�ijb�

jZkijhkljZg_gbb�\hegu�ijyfuf�emqhf��Ijb�wlhf�ijhim�

kdgZy� kihkh[ghklv� ijb[eb`Z_lky� d� agZq_gbyf�� ihemqZ_�

fuf�^ey�kemqZcghc�fZljbpu�dZgZevguo�dhwnnbpb_glh\��

bf_xs_c�fZdkbfZevguc�jZg]��<f_kl_�k� l_f�j_ZebaZpby�

ihl_gpbZevguo� oZjZdl_jbklbd� lj_[m_l� ^hihegbl_evguo�

mkeh\bc��aZdexqZxsboky�\�agZqbl_evghf�ijhkljZgkl\_g�

ghf�jZag_k_gbb�Zgl_gg�ijb_fghc�b��beb��i_j_^Zxs_c�:J��

Kh\f_klgZy�i_j_^ZqZ�b�h[jZ[hldZ�kb]gZeh\�kbevgh�jZa�

g_k_gguo�Zgl_gg�ihlj_[m_l�^hihegbl_evguo�dZgZeh\�i_�

j_^Zqb�f_`^m�gbfb��qlh�^_eZ_l�g_\hafh`ghc�fh[bevgmx�

k\yav� ijb� ijhkljZgkl\_gghc� kljmdlmj_� jbk��Z��<f_kl_� k�

l_f� fh[bevgZy� k\yav� \hafh`gZ� ijb� ijhkljZgkl\_gghc�

kljmdlmj_� jbk��[�� dhlhjZy� ^Z_l� \ub]jur� \� ijhimkdghc�

kihkh[ghklb� \� g_kdhevdh� jZa� ih� kjZ\g_gbx� kh� kemqZ_f�

hlkmlkl\by�jZag_k_gby�gZ�i_j_^Zqm��

IhdZaZgh��qlh�\�kemqZ_�keZ[h�\ujZ`_gghc�fgh]hemq_�

\hklb� ih\ukblv� ijhimkdgmx� kihkh[ghklv� fh`gh� iml_f�

kha^Zgby� bkdmkkl\_gghc�fgh]hemq_\hklb��Bkihevah\Zgb_�

ijhkljZgkl\_ggh]h� dh^bjh\Zgby� f_lh^hf� kh[kl\_gguo�

emq_c�� kh]eZkh\Zggh]h� k� oZjZdl_jhf� bkdmkkl\_gghc�fgh�

]hemq_\hklb�� iha\hey_l� ihemqblv� ij_^_evgu_� agZq_gby�

ijhimkdghc�kihkh[ghklb��

MklZgh\e_gh�� qlh� \aZbfgh_� \ebygb_� we_f_glh\� :J�

ijb\h^bl�d�mf_gvr_gbx�ijhimkdghc�kihkh[ghklb��<f_kl_�

k� l_f�� ^Zevg_cr__� m\_ebq_gb_� qbkeZ� we_f_glh\� :J� \�

kemqZ_� _kl_kl\_gghc�fgh]hemq_\hklb� ijb� aZ^Zgghf� jZa�

f_j_� Zi_jlmju� Zgl_ggu� iha\hey_l� g_cljZebah\Zlv� wlhl�

wnn_dl� b� m\_ebqblv� ijhimkdgmx� kihkh[ghklv�� <� kemqZ_�

bkdmkkl\_gghc�fgh]hemq_\hklb�lZdh_�memqr_gb_�^hklb]Z�

_lky�ijbf_g_gb_f�ijhkljZgkl\_ggh]h�dh^bjh\Zgby�b�hi�

lbfbaZpbb�ijhkljZgkl\_gghc�kljmdlmju���
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��� 7HODWDU� ,�(�� &DSDFLW\� RI� PXOWL�DQWHQQD� *DXVVLDQ�

FKDQQHOV��(XU��7UDQV��7HOHFRP�������������S�������

���6KLX�'��6���)RVFKLQL�*���*DQV�0���.DKQ�-��)DGLQJ�FRUUH�

ODWLRQ�DQG�,WV�HIIHFW�RQ�WKH�FDSDFLW\�RI�PXOWL�HOHPHQW�DQWHQQD�

V\VWHPV��,(((�7UDQV��&RPPXQ�������������S�������

���*HUVKPDQ�$�%���6LGLURSRXORV�1�'��6SDFH�7LPH�3URFHV�

VLQJ�IRU�0,02�&RPPXQLFDWLRQV�±�-RKQ�:LOH\�	�6RQV��������

��� 9RONHU� .XKQ�� :LUHOHVV� &RPPXQLFDWLRQV� RYHU� 0,02�

&KDQQHOV�� $SSOLFDWLRQV� WR� &'0$� DQG� 0XOWLSOH� $QWHQQD�

6\VWHPV��±�-RKQ�:LOH\�	�6RQV���������

��� RehfZ� :�F��� ;Zdmebg� F�=��� Dj_cg^_ebg� <�;����

Rmfh\�:�I��Gh\u_�Ze]hjblfu�nhjfbjh\Zgby�b�h[jZ[hldb�

kb]gZeh\� \� kbkl_fZo� ih^\b`ghc� k\yab� ��Ih^� j_^�� ijhn��

:�F��Rehfu��±�F���=hjyqZy�ebgby�L_e_dhf��������

���IZjrbg�X�G���=mk_\�K�B��HilbfZevguc�ijb_f�^bk�

dj_lguo� khh[s_gbc� kbkl_fhc� h[jZ[hldb� k� hilbfZevghc�

ijhkljZgkl\_gghc� kljmdlmjhc� ���JZ^bhl_ogbdZ�b� we_dljh�

gbdZ������������L������������K������������

��� IZjrbg� X�G��� =mk_\� K�B�� <ebygb_� kb]gZevgh�

ihf_oh\hc� kblmZpbb� gZ� hilbfZevgmx� ijhkljZgkl\_ggmx�

kljmdlmjm� Zgl_gghc� kbkl_fu� ��� <_klgbd� JyaZgkdhc� ]hkm�

^Zjkl\_gghc� jZ^bhl_ogbq_kdhc� ZdZ^_fbb�� <ui�� ��� �� Jy�

aZgv��J=JL:����������K�����������

���IZjrbg�X�G���DhfbkkZjh\�:�<��<ebygb_�ijhkljZg�

kl\_gghc� kljmdlmju� jZ^bhljZdlZ� gZ� ijhimkdgmx� kihkh[�

ghklv�0,02�l_e_dhffmgbdZpbhgghc�kbkl_fu� ������y�f_`�

^mgZjh^gZy� dhgn_j_gpby� ©K<Q� l_ogbdZ� b� l_e_dhffmgb�

dZpbhggu_� l_ogheh]bbª� ±� K_\Zklhihev�� MdjZbgZ��KGLM��

������±�K�����������

���IZjrbg�X�G��� DhfbkkZjh\�:�<��HilbfbaZpby� ijh�

kljZgkl\_gghc� kljmdlmju� b� ijhkljZgkl\_ggh_� dh^bjh\Z�
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hkgh\_�fgh]hkdhjhklghc� b� Z^Zilb\ghc�nbevljZpbb��Ijb\h^ylky�
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s_]h�jZkihagZ\Zgby�b�k_e_dpbb�g_ih^\b`guo�h[t_dlh\�
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lhq_qgufb�h[t_dlZfb��ijbgZ^e_`Zsbfb�h^ghc�p_eb��

<�^Zevg_cr_f�[m^_f�jZkkfZljb\Zlv�kblmZpbx��dh]^Z�
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ljZ_dlhjbc� ^hie_jh\kdbo� qZklhl� e_`bl� \� hkgh\_� [hev�

rbgkl\Z�f_lh^h\� b� Ze]hjblfh\�j_r_gby� aZ^Zqb� k_e_d�

pbb�gZa_fguo�^\b`msboky�p_e_c��G>P���

Ihke_^mxsbc�ZgZeba�ki_dljZevghc�kljmdlmju�ljZ_d�

lhjgh]h�kb]gZeZ��ijbgbfZ_fh]h�;JED�\�j_`bf_�k_dlhj�

gh]h�h[ahjZ�hkljhgZijZ\e_gghc�>G:��ihdZaZe�>����@��qlh�

ljZ_dlhjguc� kb]gZe� y\ey_lky� madhihehkguf�� rbjbgZ�

ihehku�qZklhl�dhlhjh]h�ijb�h[ahj_�\�gZijZ\e_gbb�^\b�

`_gby�E:�fh`_l�km`Zlvky�^h����=p�ijb�qZklhl_�ih\lhj_�

gby�ahg^bjmxsbo�bfimevkh\�^h��������d=p��<ke_^kl\b_�

g_klZ[bevghklb� iZjZf_ljh\� ljZ_dlhjgh]h� kb]gZeZ� gZ�

bgl_j\Ze_�kbgl_abjh\Zgby�JEB�_]h�ihehkZ�qZklhl�fh`_l�

moh^blv��kf_sZlvky��hlghkbl_evgh�bkoh^gh]h�iheh`_gby�

gZ� agZqbl_evgmx� \_ebqbgm�� Ijb� wlhf� aZdhg� baf_g_gby�

nZau� kb]gZeZ� fh`_l� [ulv� ijhba\hevguf�� qlh� lj_[m_l�

agZqbl_evguo� mkbebc� �\uqbkebl_evguo� aZljZl�� ih� j_Z�

ebaZpbb� wnn_dlb\guo� Ze]hjblfh\� Z\lhnhdmkbjh\db��

Ihwlhfm� i_j_oh^� hl� bkoh^ghc� qZklhlu� ^bkdj_lbaZpbb��

hij_^_ey_fhc� qZklhlhc� ih\lhj_gby� ahg^bjmxsbo� bf�

imevkh\��d�qZklhl_�^bkdj_lbaZpbb��hij_^_ey_fhc�rbjb�

ghc�ihehku�ljZ_dlhjgh]h�kb]gZeZ��k�mq_lhf�__�moh^Z�gZ�

bgl_j\Ze_�kbgl_abjh\Zgby���k�bkihevah\Zgb_f�f_lh^h\�

fgh]hkdhjhklghc� h[jZ[hldb�� ±� wlh� bgkljmf_gl� agZqb�

l_evgh]h� mf_gvr_gby� ijb\_^_gguo� \uqbkebl_evguo�

aZljZl���

H[sZy�kljmdlmjZ�pbnjh\h]h�ijb_fgbdZ�
ljZ_dlhjgh]h�kb]gZeZ�

H[sZy� kljmdlmjZ� pbnjh\h]h� ijb_fgbdZ� k� ijbf_g_�

gb_f� ij_^\Zjbl_evghc�nbevljZpbb� b� fgh]hkdhjhklghc�
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h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ� >��@� ijb\_^_gZ� gZ��

jbk�����

<oh^ghc� ZgZeh]h\uc� kb]gZe�� ihklmiZxsbc� k� ijb_f�

ghc� qZklb� kbkl_fu� \� \b^_� d\Z^jZlmjghc� b� kbgnZaghc�

khklZ\eyxsbo�� h[jZ[Zlu\Z_lky� \� ljZdl_� hpbnjh\db�

�ZgZeh]h�pbnjh\h]h�ij_h[jZah\Zgby�±�:PI��b�gZ�qZklh�

l_�^bkdj_lbaZpbb�)d\��ih^Z_lky�gZ�ko_fm�kh]eZkh\Zgghc�
nbevljZpbb�� h[_ki_qb\Zxs_c� hilbfZevguc� ijb_f� kb]�

gZeZ� gZ� nhg_� rmfh\� b� aZ^Zggh_� jZaj_r_gb_� JEB� ih�

^Zevghklb��

Ij_^\Zjbl_evgZy�nbevljZpby� ljZ_dlhjgh]h� kb]gZeZ�

@> �Q7[L �ih�dZ`^hfm�L�fm�dZgZem�^Zevghklb�k�ihgb`_gb_f�

qZklhlu� ^bkdj_lbaZpbb� \� Y� jZa� ijhba\h^blky� [ehdZfb�
Z^Zilb\gh]h�pbnjh\h]h�nbevljZ�^_fh^meylhjZ� �:PN>���

<� kljmdlmjm� nbevljZ�^_fh^meylhjZ� �N>�� \oh^bl� wlZi�

dhfie_dkgh]h�kf_s_gby�ki_dljZ��hibku\Z_fuc�\ujZ`_�

gb_f��
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]^_� @> �Q7[^L �b� @> �Q7[L �±�kb]gZe�gZ�\uoh^_�b�\oh^_�^_fh�

^meylhjZ� L�]h� dZgZeZ� ^Zevghklb�� Z�
LI� � ±� p_gljZevgZy�

qZklhlZ�ihehku�\oh^gh]h�ljZ_dlhjgh]h�kb]gZeZ��jZkkqb�

lu\Z_fZy�gZ�hkgh\_�ba\_klguo�iZjZf_ljh\�^\b`_gby�E:�

b�aZ^Zggh]h�m]eZ�gZ[ex^_gby���

Ke_^mxsbf� wlZihf� ijhba\h^blky� gbadhqZklhlgZy�

nbevljZpby��kh\f_sZ_fZy�k�ijhj_`b\Zgb_f�ih�\j_f_�

gb��^_pbfZpb_c���P_evx�nbevljZpbb�y\ey_lky�ih^Z\e_�

gb_� ki_dljZevguo� khklZ\eyxsbo��e_`Zsbo� \ur_� iheh�

\bgu�gh\hc�qZklhlu�^bkdj_lbaZpbb�)d\���JZ[hlZ�nbevl�
jZ�hibku\Z_lky�\ujZ`_gb_f��
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]^_�\L�P7���±�\uoh^�nbevljZ�k�ihgb`_gb_f�qZklhlu�^bk�
dj_lbaZpbb� \� Y�� jZa�� Kgq>P7�@� ±� bfimevkgZy� oZ�

jZdl_jbklbdZ� gbadhqZklhlgh]h� nbevljZ�� 1gq� ±� ihjy^hd�
nbevljZ��QZklhlZ��^bkdj_lbaZpbb�gZ�\uoh^_�N>�)d\���
\u[bjZ_lky�\�khhl\_lkl\bb�k�\ujZ`_gb_f��

`�^��
�����

))FHLO)Y)) d\d\d\d\ '  ��

]^_� Y�� ±� dhwnnbpb_gl� ^_pbfZpbb�� )d\�� ±� bkoh^gZy�

qZklhlZ� ^bkdj_lbaZpbb�� Z�¨)� ±�rbjbgZ� ihehku� qZklhl�
ljZ_dlhjgh]h�kb]gZeZ��jZkkqblu\Z_fZy�\�khhl\_lkl\bb�k�

ba\_klgufb�iZjZf_ljZfb�^\b`_gby�E:�b�k_dlhjZ�h[ah�

jZ��Hi_jZlhj� ^`FHLO � \uihegy_l� hdjm]e_gb_�^h�[eb`Zc�

r_]h�f_gvr_]h�p_eh]h���

Ihke_^mxsZy� h[jZ[hldZ�� k\yaZggZy� kh[kl\_ggh� k�

\u^_e_gb_f�ba�ijbgylh]h�kb]gZeZ�bgnhjfZpbb�h[�JEB�b�

Z^Zilb\ghc�nbevljZpb_c� �:N��� ijhba\h^blky� gZ� gh\hc�

qZklhl_� ^bkdj_lbaZpbb� )d\��� Dhwnnbpb_gl� ^_pbfZpbb�
fh`_l�e_`Zlv� \�^bZiZahg_� hl� ���^h� ���� b�[he__� >�@��b�

ij_^\Zjbl_evgZy�nbevljZpby�k�ijbf_g_gb_f�fgh]hkdh�

jhklghc� h[jZ[hldb� madhihehkgh]h� ljZ_dlhjgh]h� kb]gZeZ�

\�h[s_f�kemqZ_�^Z_l�hsmlbfuc�\ub]jur�ih�kgb`_gbx�

\uqbkebl_evguo�aZljZl��<�j_`bf_�dZjlh]jZnbjh\Zgby�k�

nhdmkbjm_fuf� kbgl_abjh\Zgb_f� Zi_jlmju� hkms_kl\ey�

_lky�dhfi_gkZpby�ebg_cgh]h�moh^Z�^hie_jh\kdbo�qZklhl�

±� dhfi_gkZlhj� EQF�� Dhfi_gkZpby� EQF� ijhba\h^blky�

iml_f�mfgh`_gby�gZ�hihjgmx�nmgdpbx�\�khhl\_lkl\bb�k�

ba\_klguf� \ujZ`_gb_f� lbih\hc� h[jZ[hldb� kb]gZeZ� \�

j_`bf_�kbgl_abjh\Zgby�Zi_jlmju��
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]^_��L���Zabfml�M�]h�qZklhlgh]h�dZgZeZ��
?keb�`_�h[jZ[hldZ�\uihegy_lky�\�j_`bf_�^hie_jh\�

kdh]h�h[m`_gby�emqZ��lh�wlZi�nhdmkbjh\db�ijhimkdZ_lky��

Y^jhf� h[jZ[hldb� kb]gZeZ� y\ey_lky� ij_h[jZah\Zgb_�

>IN��baf_jyxs__�Zfieblm^m�ki_dljZ�ljZ_dlhjgh]h�kb]�

gZeZ� k� aZ^Zgguf� jZaj_r_gb_f�� khhl\_lkl\mxsbf� lj_�

[m_fhfm�jZaj_r_gbx�JEB�ih�Zabfmlm��
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<uoh^� >IN� ZgZebabjm_lky� b� ihf_sZ_lky� \� h[smx�

fZljbpm�JEB��\u\h^bfmx�gZ�wdjZg��

Hlf_lbf�� qlh� [eZ]h^Zjy� bkihevah\Zgbx� ijbgpbiZ�

fgh]hkdhjhklghc�h[jZ[hldb�kb]gZeZ� aZljZlu�gZ�>IN��Z�

lZd`_�gZ�nhdmkbjh\dm��\�kemqZ_�j_`bfZ�NK:��b�Z\lhnh�

dmkbjh\dm�m^Z_lky�kms_kl\_ggh�kgbablv�>�����@��

Qlh[u� h[_ki_qblv� [ukljh_� b� ijhklh_� ijh]jZffgh_�

i_j_dexq_gb_�hl�h^gh]h�j_`bfZ�jZ[hlu� d�^jm]hfm� �gZ�

ijbf_j��ijb�baf_g_gbb�kdhjhklb�ihe_lZ�E:��m]eZ�h[ahjZ��

iZjZf_ljh\� ahgu� h[ahjZ�� lj_[h\Zgbc� d� JEB� b� ^jm]bo�

nZdlhjh\��� \� kljmdlmjm� \dexq_g� [ehd� Z^ZilZpbb�� Wlhl�

[ehd�ihemqZ_l�bgnhjfZpbx�h�iZjZf_ljZo�^\b`_gby�E:�

b� h[ahjZ� b� ^_eZ_l� i_j_jZkq_l� iZjZf_ljh\� h[jZ[hldb��

Z^Zilbjmy� kbkl_fm� d� gh\uf� mkeh\byf� jZ[hlu��Wlhl�`_�

[ehd� fh`_l� [ulv� bkihevah\Zg� ^ey� i_j_kljhcdb� maeh\�

ij_^\Zjbl_evghc�nbevljZpbb� k� p_evx� bo� Z^ZilZpbb� d�

baf_gyxs_cky�kljmdlmj_�\oh^gh]h�kb]gZeZ��

<�\_jog_c�qZklb�ko_fu�jZkiheZ]Z_lky�ebg_cdZ�[eh�

dh\� h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ�� j_ZebamxsZy� j_�

`bf�k_e_dpbb�gZa_fguo�^\b`msboky�p_e_c��?keb�gbadh�

qZklhlguc�nbevlj�gZ�wlZi_�ij_^\Zjbl_evghc�nbevljZ�

pbb� \� hkgh\ghf� dZgZe_� h[jZ[hldb� \u^_ey_l� aZ^Zggmx�

ihehkm�ljZ_dlhjgh]h�kb]gZeZ��lh�\�ko_f_�k_e_dpbb�G>P�

^ey�j_`_dpbb�hljZ`_gbc�hl�a_fghc�ih\_joghklb�^hklZ�

lhqgh�\uihegblv�\uqblZgb_�kb]gZeZ�ihke_�nbevljZpbb�

ba� bkoh^gh]h� ljZ_dlhjgh]h� kb]gZeZ��H[_ki_q_gb_� dh]_�

j_glghklb� kb]gZeh\� ]ZjZglbjm_l� [ehd� aZ^_j`db� \� p_ib�

G>P�gZ�\_ebqbgm�ihjy^dZ�GQ�nbevljZ��Ij_^iheZ]Z_lky��

qlh� j_`_dlhjguc� nbevlj�� j_Zebam_lky� \� deZkk_��

DBO�p_i_c�ih�kljmdlmj_��ij_^klZ\e_gghc�\�>��@��gZ�hkgh�

\_�ihke_^h\Zl_evgh]h�kh_^bg_gby�nbevljZ�^_pbfZlhjZ�

b�nbevljZ�bgl_jiheylhjZ�� LZdbf� h[jZahf�� \� kljmdlmj_�

kb]gZeZ�\�p_ib�k_e_dpbb�G>P�ihke_�ih^Z\e_gby�qZklhl�

\�hkgh\ghc�ihehk_�hklZxlky�ebrv�rmfh\u_�khklZ\eyx�

sb_� b� ©hlf_ldbª� hl� ^\b`msboky� p_e_c�� Fhsghklv��

kb]gZeZ�ihke_�j_`_dpbb�ZgZebabjm_lky�j_rZxsbf�mkl�

jhckl\hf�� dhlhjh_�� \� kemqZ_� ij_\ur_gby� ihjh]h\h]h�

mjh\gy� b�^_l_dlbjh\Zgby�^\b`ms_cky�p_eb�� jZaj_rZ_l�

ZgZeba�hklZlhqgh]h�kb]gZeZ�k�ihfhsvx�ijhp_^mju�>IN��

^Zxs_c� bgnhjfZpbx� h� dhebq_kl\_� b� kdhjhklyo� ^\b�

`msboky�p_e_c�gZ�^Zgghf�Zabfml_�b�l_dms_c�^Zevghklb��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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Jbk�����H[sZy�kljmdlmjZ�pbnjh\h]h�ijb_fgbdZ�ljZ_dlhjgh]h�kb]gZeZ�

GZ�mijZ\eyxs__�mkljhckl\h�\u^Z_lky�fZljbpZ�JEB�

_<�L��M�_� b� \_dlhj� :� iZjZf_ljh\� ^\b`msboky� p_e_c�� <�
wlhc� \_l\b� Ze]hjblfZ� >IN� \uihegy_lky� gZ� bkoh^ghc�

hlghkbl_evgh� \ukhdhc� qZklhl_� ^bkdj_lbaZpbb��H^gZdh��

ihkdhevdm� ijhp_^mjZ� \uihegy_lky� ebrv� lh]^Z�� dh]^Z�

mjh\_gv� kb]gZeZ� ij_\urZ_l� ihjh]�� h[sb_� aZljZlu� gZ�

g__� hdZau\Zxlky�g_kms_kl\_ggufb��<� lh�`_� \j_fy� hk�

lZ_lky�\hafh`ghklv�ijbf_g_gby�f_lh^h\�fgh]hkdhjhkl�

ghc�h[jZ[hldb�b�\�p_ib�KG>P�>��@��

Ij_^klZ\e_ggZy� kljmdlmjZ� hibku\Z_l� h[h[s_gguc�

ih^oh^� d� ihkljh_gbx� pbnjh\h]h� ijb_fgbdZ� madhihehk�

gh]h�ljZ_dlhjgh]h�kb]gZeZ�k�\hafh`ghklvx�Z^ZilZpbb�b�

ijbf_g_gby� f_lh^h\� fgh]hkdhjhklghc� h[jZ[hldb�� JZa�

jZ[hldZ� dhgdj_lguo� ko_f� Z^ZilZpbb� d� oZjZdl_jbklbdZf�

ljZ_dlhjgh]h�kb]gZeZ��^_ckl\mxsbo�\�jZfdZo�ij_^klZ\�

e_gghc�kljmdlmju��ijh\h^blky�\�jZ[hlZo�>���������@��

:^Zilb\gZy�fgh]hkdhjhklgZy�h[jZ[hldZ�
madhihehkgh]h�ljZ_dlhjgh]h�kb]gZeZ��

GZebqb_�wlZiZ�ij_^\Zjbl_evghc�nbevljZpbb�\�Ze]h�

jblf_� h[jZ[hldb�madhihehkgh]h� ljZ_dlhjgh]h� kb]gZeZ� \�

j_`bf_� k_dlhjgh]h� h[ahjZ� hdZau\Z_lky� wnn_dlb\guf�

g_� lhevdh�k� lhqdb� aj_gby�ihgb`_gby�qZklhlu�^bkdj_lb�

aZpbb�i_j_^� hkgh\ghc� h[jZ[hldhc��gh� b�k� ihabpbb� \ha�

fh`ghklb�ij_^\Zjbl_evghc�dhfi_gkZpbb�nZah\uo�bkdZ�

`_gbc�aZ�kq_l�ijbf_g_gby�Z^Zilb\guo�f_lh^h\�gZkljhc�

db�nbevljZ�^_pbfZlhjZ�>��@��

;ehd� Z^ZilZpbb� j_Zebam_l� khq_lZgb_� ©]jm[hcª� b�

©lhqghcª�gZkljhcdb�madhihehkgh]h�PN>��GZ�i_j\hf�wlZ�

i_� Z^ZilZpbb�� dh]^Z� g_� ba\_kl_g� Zfieblm^guc� ki_dlj�

ljZ_dlhjgh]h�kb]gZeZ��fh`gh�\hkihevah\Zlvky� ©]jm[hcª�

hp_gdhc�moh^Z�^hie_jh\kdbo�qZklhl�ih�fZdkbfmfm�fhs�

ghklb�kb]gZeZ�gZ�\uoh^_�gZ[hjZ�ihehkh\uo�nbevljh\���

GZ�\lhjhf�wlZi_��ih�bgnhjfZpbb�h[�Zfieblm^ghf�ki_d�

lj_�ljZ_dlhjgh]h�kb]gZeZ��ihemq_gghc�k�\uoh^Z�mkljhc�

kl\Z�nhjfbjh\Zgby�JEB��beb�k�ihfhsvx�^hihegbl_ev�

gh]h�;IN�ij_h[jZah\Zgby�� ijhba\h^blky� ©lhqgZyª�ih^�

kljhcdZ� ihehku� ijhimkdZgby� pbnjh\h]h� ijb_fgbdZ�� K�

wlhc� p_evx� bkihevam_lky� gZ[hj� ba� 0� nhjfbjmxsbo�

nbevljh\� �jbk�� ���� i_j_dju\Zxsbo� ^bZiZahg� qZklhl��

\u^_e_gguc� \oh^guf�nbevljhf�^_pbfZlhjhf��Ij_^ih�

eZ]Z_lky��qlh�:QO�nhjfbjmxsbo�nbevljh\��NN��kh\iZ�

^Zxl�k�Zfieblm^guf�ki_dljhf�ijbgbfZ_fh]h� ljZ_dlhj�

gh]h�kb]gZeZ�b�hlebqZxlky�lhevdh�agZq_gb_f�p_gljZev�

guo�qZklhl��<�[he__�h[s_f�kemqZ_��ijb�j_ZebaZpbb�Ze�

]hjblfh\�Z\lhnhdmkbjh\db��^he`gu�mqblu\Zlvky�nZdlb�

q_kdb_� baf_g_gby� ljZ_dlhjbb� ^\b`_gby� ^hie_jh\kdbo�

qZklhl�gZ�\k_f�bgl_j\Ze_�kbgl_abjh\Zgby�JEB���

DZd�ba\_klgh� >���@��k�p_evx� agZqbl_evgh]h�mf_gvr_�

gby�\uqbkebl_evguo�aZljZl�b�iZfylb�^Zgguo�bkihevam�

xl�fgh]hklmi_gqZlmx�j_ZebaZpbx�madhihehkgh]h�nbevl�

jZ�^_pbfZlhjZ��Ihwlhfm� h[sZy� kljmdlmjgZy� ko_fZ� mkl�

jhckl\Z� ij_^\Zjbl_evghc� h[jZ[hldb� ljZ_dlhjgh]h� kb]�

gZeZ�\dexqZ_l�P�klmi_g_c�^_pbfZpbb��h[_ki_qb\Zxsbo�

ihgb`_gb_� qZklhlu� ^bkdj_lbaZpbb� \� �
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gZ[hjZ� ba�F�nhjfbjmxsbo�nbevljh\�� jZ[hlZxsbo� gZ�

ij_^_evgh� gbadhc� qZklhl_� ^bkdj_lbaZpbb� b� h[_ki_qb�

\Zxsbo� kh]eZkh\Zgb_� kh� ki_dljZevghc� kljmdlmjhc� ljZ�

_dlhjgh]h�kb]gZeZ���

KlZ\blky� aZ^ZqZ� hilbfZevgh]h� kbgl_aZ� fgh]hklm�

i_gqZlhc� kljmdlmju� Z^Zilb\gh]h� madhihehkgh]h� nbevl�

jZ�^_pbfZlhjZ�� P_ev� hilbfbaZpbb� ±� fbgbfbaZpby� h[�

sbo� \uqbkebl_evguo� aZljZl� ijb� aZ^Zgghf� qbke_�NN� b�

dhwnnbpb_gl_� i_j_djulby� :QO� khk_^gbo� qZklhlguo�

dZgZeh\�

�

Jbk����KljmdlmjgZy�ko_fZ�mkljhckl\Z�ij_^\Zjbl_evghc�h[jZ[hldb�madhihehkgh]h�ljZ_dlhjgh]h�kb]gZeZ�



�

�

�
���

F_lh^bdZ� hilbfZevgh]h� ijh_dlbjh\Zgby� gZ� pbnjh�

\uo�kb]gZevguo�ijhp_kkhjZo�fgh]hklmi_gqZlhc�kljmdlm�

ju� madhihehkgh]h� nbevljZ�^_pbfZlhjZ� \� deZkk_� DBO�

p_i_c�ij_^eh`_gZ�\�>������@��

:^Zilb\gZy�fgh]hkdhjhklgZy�h[jZ[hldZ�
rbjhdhihehkgh]h�ljZ_dlhjgh]h�kb]gZeZ�

K� p_evx� agZqbl_evgh]h� mf_gvr_gby� \j_f_gb� nhj�

fbjh\Zgby�JEB�\�>�@�j_dhf_g^m_lky�bkihevah\Zlv�j_`bf�

iZghjZfgh]h� h[ahjZ�� dhlhjuc� nZdlbq_kdb� bfblbjm_l�

h[jZ[hldm�fgh`_kl\Z� madhihehkguo� ljZ_dlhjguo� kb]gZ�

eh\� j_`bfZ� k_dlhjgh]h� h[ahjZ�� gh� \uihegy_l� __� h^gh�

\j_f_ggh� ^ey� \k_o� ZabfmlZevguo� dZgZeh\�� hlebqZykv�

ebrv�jZa^_e_gb_f�gZ�hl^_evgu_�ZabfmlZevgu_�dZgZeu�

\�qZklhlghc��Z�g_�\h�\j_f_gghc�h[eZklb��>ey�h[_ki_q_�

gby�qZklhlghc�k_e_dpbb�ZabfmlZevguo�dZgZeh\�\�j_`bf_�

iZghjZfgh]h� h[ahjZ� lj_[m_lky� gZ[hj� Z^Zilb\guo�

nbevljh\�^_pbfZlhjh\� ij_^\Zjbl_evghc� h[jZ[hldb��

i_j_kljZb\Z_fuo�ih�p_gljZevghc�qZklhl_�b�rbjbg_�ih�

ehku� ijhimkdZgby�� \� khhl\_lkl\bb� k� moh^hf� ^hie_jh\�

kdbo� qZklhl�� \ke_^kl\b_� ljZ_dlhjguo� g_klZ[bevghkl_c�

ijbgbfZ_fh]h�rbjhdhihehkgh]h�kb]gZeZ�>�����@��

KlZ\blky� aZ^ZqZ� ihkljh_gby� gZ[hjZ� Z^Zilb\guo�

PN>� mkljhckl\Z� ij_^\Zjbl_evghc� h[jZ[hldb� ljZ_dlhj�

gh]h�kb]gZeZ�\�j_`bf_�iZghjZfgh]h�h[ahjZ�b�dZjlh]jZ�

nbjh\Zgby� a_fghc� ih\_joghklb�� Ij_^iheZ]Z_lky�� qlh�

gZ[hj� Z^Zilb\guo� PN>� mkljhckl\Z� ij_^\Zjbl_evghc�

h[jZ[hldb� bkihevam_lky� ^ey� h[_ki_q_gby� jZ\ghc� m]eh�

\hc�jZaj_rZxs_c�kihkh[ghklb�\g_�aZ\bkbfhklb�hl�Zab�

fmlZevgh]h� gZijZ\e_gby� ihehku� h[ahjZ�� Z� lZd`_� Z\lh�

fZlbq_kdhc� nhdmkbjh\db� kbgl_abjm_fh]h� jZ^bhbah[jZ�

`_gby�a_fghc�ih\_joghklb�ijb�moh^_�^hie_jh\kdbo�qZk�

lhl� ljZ_dlhjgh]h�kb]gZeZ��AZ^ZqZ�hilbfbaZpbb�kljmdlm�

ju�b�iZjZf_ljh\�pbnjh\h]h�ijb_fgbdZ�ij_ke_^m_l�p_�

evx� fbgbfbaZpbx� h[sbo� \uqbkebl_evguo� aZljZl� ijb�

aZ^Zgguo�h]jZgbq_gbyo�gZ�\u^_e_ggu_�j_kmjku�iZfylb�

^Zgguo�b�ijh]jZff��H[sZy�kljmdlmjgZy�ko_fZ�pbnjh\h�

]h� ijb_fgbdZ� ljZ_dlhjgh]h� kb]gZeZ� \� j_`bf_� iZghjZf�

gh]h�h[ahjZ�ijb\_^_gZ�gZ�jbk����

�

Jbk�����KljmdlmjgZy�ko_fZ�pbnjh\h]h�ijb_fgbdZ��

ljZ_dlhjgh]h�kb]gZeZ�\�j_`bf_�iZghjZfgh]h�h[ahjZ�

AZf_lbf��qlh�_^bgkl\_ggh_�hlebqb_�hl�h[s_c�kljmd�

lmjghc�ko_fu�pbnjh\h]h�ijb_fgbdZ�madhihehkgh]h� ljZ�

_dlhjgh]h�kb]gZeZ�\�j_`bf_�k_dlhjgh]h�h[ahjZ�khklhbl�\�

lhf�� qlh� \\h^blky� [Zgd� �gZ[hj�� pbnjh\uo� ihehkh\uo�

nbevljh\� �PIN��� i_j_dju\Zxsbo� aZ^Zgguc� ^bZiZahg�

jZ[hqbo�qZklhl�ljZ_dlhjgh]h�kb]gZeZ�ih�g_dhlhjhfm�Ze�

]hjblfm�kh]eZkh\Zgby�ki_dljZevguo�hdhg�khk_^gbo�qZk�

lhlguo� dZgZeh\��Ijb�wlhf�[Zgd�nbevljh\�^_pbfZlhjh\��

\dexqZxsbc� F� ihehkh\uo� nbevljh\�� jZ[hlZxsbo� k�

ihgb`_gb_f� qZklhlu� ^bkdj_lbaZpbb� \� YM� jZa�� 0M �� ��

ijbgbfZ_l�\b^��ij_^klZ\e_gguc�gZ�jbk��Z��

<oh^ghc�ljZ_dlhjguc�kb]gZe�[L�Q7����\�h[s_f�kemqZ_�
dhfie_dkguc�� ih^Z_lky� gZ� \oh^� mkljhckl\Z� ij_^\Zjb�

l_evghc� h[jZ[hldb�� \dexqZxs_]h� \� k_[y� gZ[hj� ba�F�

PIN�� i_j_kljZb\Z_fuo� ih� p_gljZevghc� qZklhl_�&�M� b�

rbjbg_�ihehku�ijhimkdZgby�
kMZ� �� 0M �� ��b�[ehd�Z^Zi�

lZpbb�� AZ^ZqZ� i_j\h]h� [ehdZ� ±� [ZgdZ� nbevljh\�

^_pbfZlhjh\�� \u^_eblv� aZ^Zggmx�ihehkm� qZklhl� ljZ_d�

lhjgh]h�kb]gZeZ��khhl\_lkl\mxsmx�hij_^_e_gghfm�Zab�

fmlZevghfm�gZijZ\e_gbx�>G:�\�j_`bf_�k_dlhjgh]h�h[�

ahjZ��b�ihgbablv�qZklhlm�^bkdj_lbaZpbb�\�YM�jZa��ijhihj�
pbhgZevgh� hlghr_gbx� qZklhlu� ih\lhj_gby� ahg^bjmx�

sbo� bfimevkh\� d� rbjbg_� ihehku� qZklhl� M�hc� khklZ\�
eyxs_c�ljZ_dlhjgh]h�kb]gZeZ��Ij_^iheZ]Z_lky��qlh�ijb�

i_j_oh^_�hl�[hdh\h]h�h[ahjZ�d�i_j_^g_fm�b�nhjfbjh\Z�

gbx� JEB� \� khhl\_lkl\mxs_f� ZabfmlZevghf� gZijZ\e_�

gbb� >G:� jZ\ghc� rbjbgu�� ihehkZ� qZklhl� ljZ_dlhjgh]h�

kb]gZeZ� \� agZqbl_evghc� kl_i_gb� km`Z_lky� �jbk�� �[��� Z��

ke_^h\Zl_evgh��\hajZklZ_l�dhwnnbpb_gl�^_pbfZpbb�YM�

�

Z�

�

[��

Jbk�����Z��[Zgd�ihehkh\uo�nbevljh\�^_pbfZlhjh\���
[��b�_]h�qZklhlgu_�k\hckl\Z�

AZ^ZqZ�\lhjh]h�[ehdZ�±�[ehdZ�Z^ZilZpbb��±�ke_`_gb_�

aZ� \hafh`guf� g_ijhihjpbhgZevguf� moh^hf� p_gljZev�

guo� qZklhl�&�M� b� rbjbgu� ihehku� qZklhl� ljZ_dlhjgh]h�
kb]gZeZ�gZ�\uoh^_�dZ`^h]h�dZgZevgh]h�PIN��\ke_^kl\b_�

ljZ_dlhjguo� g_klZ[bevghkl_c� b� fZg_\jh\� ghkbl_ey�

;JED�� b� Z\lhfZlbq_kdZy� gZkljhcdZ� khhl\_lkl\mxsbo�

iZjZf_ljh\� gZ[hjZ� ihehkh\uo� nbevljh\�^_pbfZlhjh\��

Ih�\g_rg_c�bgnhjfZpbb��ihklmiZxs_c�hl�[ehdZ�mijZ\�

e_gby� ;JED�� aZ^Z_lky� rbjbgZ� k_dlhjZ� b� gZijZ\e_gb_�

h[ahjZ��Mkljhckl\h�nhjfbjh\Zgby�JEB�ih�ijhj_`_gguf�

ihke_^h\Zl_evghklyf� ljZ_dlhjgh]h� kb]gZeZ� �� �� MML P7\ ��

��� 0M  � ��� .L  �kbgl_abjm_l� l_dmsbc� dZ^j�bah[jZ`_�

gby� ��� ML< � iml_f� \uqbke_gby� >IN� ihke_^h\Zl_evgh�

kl_c� �� �� MML P7\ �� ��� 0M  � ��� .L  �b�hp_gdb�fh^mey�we_�

f_glh\�fZljbpu�\uqbke_gguo�dhwnnbpb_glh\�Nmjv_��

<�jZ[hlZo� >�����@�jZkkfhlj_gu�^\Z�ih^oh^Z�d�j_r_�

gbx� aZ^Zqb� ij_^\Zjbl_evghc� h[jZ[hldb� ljZ_dlhjgh]h�

kb]gZeZ� k� ihfhsvx� gZ[hjZ� ihehkh\uo� nbevljh\�

^_pbfZlhjh\��I_j\uc�ij_^iheZ]Z_l��qlh�rbjbgZ�ihehku�

qZklhl� ljZ_dlhjgh]h� kb]gZeZ� gZ� \uoh^_� dZ`^h]h� M�]h�
PIN� baf_gy_lky� \� hlghkbl_evgh� g_[hevrbo� ij_^_eZo�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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�g_� [he__� q_f� gZ� iheh\bgm� rbjbgu� ihehku� ijhimkdZ�

gby���Z�moh^�ih�p_gljZevghc�qZklhl_�&�M�dhfi_gkbjm_lky�
[ehdhf�Z^ZilZpbb�ih�\g_rg_c�bgnhjfZpbb�h�kdhjhklb�b�

mkdhj_gbb�ghkbl_ey�;JED��ljZ_dlhjbb�_]h�ihe_lZ�b�^jm�

]bf� iZjZf_ljZf�� h^ghagZqgh� hij_^_eyxsbf� moh^� ^hi�

e_jh\kdbo� qZklhl� ljZ_dlhjgh]h� kb]gZeZ��<� wlhf� kemqZ_�

aZ^ZqZ� ihkljh_gby� hilbfZevghc� kljmdlmju� pbnjh\h]h�

ijb_fgbdZ� ljZ_dlhjgh]h� kb]gZeZ� k\h^blky� d� hilbfbaZ�

pbb� iZjZf_ljh\� \� h[s_f� kemqZ_�fgh]hklmi_gqZlhc� ib�

jZfb^Zevghc�kljmdlmju�gZ[hjZ�ba�F�ihehkh\uo�nbevl�

jh\�^_pbfZlhjh\� k� aZ^Zggufb� iZjZf_ljZfb� b� k\hckl�

\Zfb� qZklhlghc� ba[bjZl_evghklb�� Ijb� wlhf�� k� mq_lhf�

\hafh`gh]h�jZkrbj_gby�ihehku�qZklhl�b�g_�kdhfi_gkb��

jh\Zggh]h� [ehdhf� Z^ZilZpbb� moh^Z� ^hie_jh\kdbo� qZk�

lhl��ke_^m_l�m\_ebqblv�dhwnnbpb_gl�i_j_djulby�khk_^�

gbo� qZklhlguo� dZgZeh\� dZd�fbgbfmf� \�^\Z� jZaZ�� hklZ\�

eyy�ij_`gbfb�agZq_gby�p_gljZevguo�qZklhl�&�M�dZ`^h]h�

M�]h� nbevljZ�� qlh� iha\hebl� \� ihke_^mxs_f�� gZ� wlZi_�
nhjfbjh\Zgby�JEB��\uihegblv�©ih^kljhcdmª�Zfieblm^�

gh]h� ki_dljZ� \� dZ`^hc� M�c� ihehk_� qZklhl� ljZ_dlhjgh]h�
kb]gZeZ���

<lhjhc� ih^oh^� d� j_ZebaZpbb� mkljhckl\Z� ij_^\Zjb�

l_evghc� h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ� iheghklvx�

hjb_glbjm_lky�gZ�f_lh^u�b�Ze]hjblfu�Z\lhnhdmkbjh\db�

b�Z^ZilZpbb�\�qZklhlghc�h[eZklb�k�bkihevah\Zgb_f�mkl��

jhckl\Z� ki_dljZevgh]h� hp_gb\Zgby�� Ih� j_amevlZlZf�

ki_dljZevgh]h�hp_gb\Zgby�j_rZxs__�mkljhckl\h�[ehdZ�

Z^ZilZpbb�ijhba\h^bl�hp_gdm�\hafh`gh]h�moh^Z�ihehku�

qZklhl� ljZ_dlhjgh]h� kb]gZeZ�� bkihevamy� h^bg� ba� Ze]h�

jblfh\� Z\lhnhdmkbjh\db�� Z� [ehd� i_j_kljhcdb� iZjZf_l�

jh\� \ghkbl� khhl\_lkl\mxsmx� dhjj_dpbx� p_gljZevguo�

qZklhl�gZ[hjZ�ihehkh\uo�nbevljh\�^_pbfZlhjh\��

AZ^ZqZ� hilbfbaZpbb� gZ[hjZ� PIN� \� jZfdZo� ^Zgghc�

kljmdlmju� mkljhckl\Z� ij_^\Zjbl_evghc� h[jZ[hldb� ljZ�

_dlhjgh]h� kb]gZeZ� ^he`gZ� nhjfmebjh\Zlvky� k� mq_lhf�

aZljZl� gZ� j_ZebaZpbx� Ze]hjblfZ� ki_dljZevgh]h� hp_gb�

\Zgby�b�Z\lhnhdmkbjh\db�\�qZklhlghc�h[eZklb��Ij_^ih�

eZ]Z_lky�� qlh� ki_dljZevgh_� hp_gb\Zgb_� \_^_lky� \� jZk�

rbj_gghc�ihehk_�qZklhl�dZ`^h]h�hl^_evgh]h�M�]h�dZgZeZ�
beb� ih� \k_c� kh\hdmighklb� dZgZeh\�k� l_f�� qlh[u� mq_klv�

__�\hafh`guc�moh^�ijb�fZg_\jZo�ghkbl_ey�;JED�b�ljZ�

_dlhjguo�g_klZ[bevghklyo��

<�k\hx�hq_j_^v��dZd�ihdZaZgh�\�>��@��Z\lhnhdmkbjh\dZ�

\�qZklhlghc�h[eZklb�fh`_l�[ulv�hkms_kl\e_gZ�h^gbf�ba�

^\mo� kihkh[h\�� <� i_j\hf� kemqZ_� ijhba\h^blky� hp_gdZ�

moh^Z� b� ljZgknhjfZpbb�ihehku� qZklhl� \k_]h� ljZ_dlhj�

gh]h�kb]gZeZ��dZd�_^bgh]h�p_eh]h��ih�oZjZdl_jguf�i_j_�

iZ^Zf�ki_dljZ��gZijbf_j��ih�kf_s_gbx�\_jog_c�b�gb`�

g_c�]jZgbp�ihehku�qZklhl���

:evl_jgZlb\guc�kihkh[�ij_^iheZ]Z_l��qlh�Z^ZilZpby�

\uihegy_lky�g_aZ\bkbfh� \� dZ`^hf� ZabfmlZevghf� dZgZ�

e_��^ey�ihehku�qZklhl�dZ`^hc�khklZ\eyxs_c�gZ�\uoh^_�

gZ[hjZ�ihehkh\uo�nbevljh\�^_pbfZlhjh\��I_j\uc�ih^�

oh^�ijhs_�\�j_ZebaZpbb�k�ihabpbb�\uqbkebl_evguo�aZ�

ljZl��<lhjhc�y\ey_lky�[he__� lhqguf�b�mgb\_jkZevguf��

gh� lj_[m_l� kms_kl\_ggh]h� m\_ebq_gby� \uqbkebl_evghc�

gZ]jmadb�� <� ex[hf� kemqZ_�� \� hkgh\_� kZfhc� Z^ZilZpbb�

e_`Zl�f_lh^u� hp_gdb�fZdkbfmfZ�fhsghklb� b� dhjj_ey�

pbb�\�qZklhlghc�h[eZklb����

Fh^_ebjh\Zgb_�ijhp_kkZ�nhjfbjh\Zgby�JEB��
\�j_`bf_�>HE�

K�p_evx�ijh\_jdb�jZ[hlhkihkh[ghklb�b�ZgZebaZ�ih�

l_gpbZevghc�wnn_dlb\ghklb�jZkkfhlj_gguo�kihkh[h\�b�

Ze]hjblfh\� [ueh� ijh\_^_gh� fh^_ebjh\Zgb_� ijhp_kkZ�

h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ� b� nhjfbjh\Zgby� JEB�

ih� bgnhjfZpbb�� ihemq_gghc� \� hilbq_kdhf� ^bZiZahg_�

>����������@��<� qZklghklb� \� >�@�� bkoh^guf� y\ey_lky� ijy�

fhm]hevguc� dZ^j� hilbq_kdh]h� bah[jZ`_gby�� ij_h[jZah�

\Zgguc� \�pbnjh\mx�nhjfm� jZaf_jghklvx� ���� we_f_g�

lh\�^Zevghklb�gZ�����ZabfmlZevguo�we_f_glh\�k�nbdkb�

jh\Zgghc�\_ebqbghc�we_f_glZ�jZaj_r_gby�ih�m]em�b�ih�

^Zevghklb��Ij_^iheZ]Z_lky��qlh� dZ`^uc�ibdk_e�hilbq_�

kdh]h� bah[jZ`_gby� g_k_l� bgnhjfZpbx� h� �M�� L��f� lhq_q�
ghf�h[t_dl_�\�nhjf_�ljZ_dlhjgh]h�kb]gZeZ�VM�L�W���fh^m�
ebjm_fh]h� \� khhl\_lkl\bb� k� �����<� aZ\bkbfhklb� hl� ijh�

kljZgkl\_ggh]h� iheh`_gby� �M�� L��]h� lhq_qgh]h� h[t_dlZ�
i_jbh^bq_kdhc� ihke_^h\Zl_evghklb� jZ^bhbfimevkh\�

VM�L�W��klZ\blky�\�khhl\_lkl\b_�k\hy�^hie_jh\kdZy�qZklh�
lZ�b�aZ^_j`dZ��Z�Zfieblm^Z�hij_^_ey_lky�yjdhklvx�_]h�

hilbq_kdh]h�wd\b\Ze_glZ��LZdbf�h[jZahf��_keb�m^Z_lky�k�

ihfhsvx� qZklhlgh�\j_f_gghc� h[jZ[hldb� kmffZjgh]h�

ljZ_dlhjgh]h� kb]gZeZ� h[_ki_qblv� jZa^_e_gb_� \k_]h�

fgh`_kl\Z�lhq_qguo�h[t_dlh\��M��L��� ����� M �� ����� L ��

\� dhhj^bgZlZo� ©^Zevghklv�Zabfmlª�� lh� \hkklZgh\e_gb_�

hilbq_kdh]h�bah[jZ`_gby�[m^_l�iheguf��<�lh�`_�\j_fy��

ex[Zy�ih]j_rghklv�\�h[jZ[hld_�beb�g_^hklZlhqgZy�jZa�

j_rZxsZy� kihkh[ghklv�� Z� lZd`_� \ha^_ckl\b_�rmfh\� b�

ihf_o� ijb\_^ml� d� bkdZ`_gbyf� bkoh^gh]h� bah[jZ`_gby��

Wlh� fh`_l� kem`blv� djbl_jb_f� hp_gdb� wnn_dlb\ghklb�

bkihevam_fuo� Ze]hjblfh\� nhjfbjh\Zgby� JEB�� ijbf_�

g_gb_�dhlhjuo�bkke_^m_lky�gZ�fgh]hmjh\g_\uo�ih�yjdh�

klb� hilbq_kdbo� bah[jZ`_gbyo�� >Zgguc� ih^oh^� g_� ij_�

l_g^m_l�gZ�Z^_d\Zlghklv�fh^_ebjh\Zgby�j_Zevguo�^Zg�

guo�� qlh� ^he`gh� ih^l\_j`^Zlvky� wdki_jbf_glZevgufb�

bkke_^h\Zgbyfb�k�mq_lhf�\k_o�nZdlhjh\��\ebyxsbo�gZ�

nhjfbjh\Zgb_� ljZ_dlhjgh]h� kb]gZeZ� b� _]h� ihke_^mx�

smx�h[jZ[hldm��K� l_f��qlh[u�ijb^Zlv�bkoh^ghfm�hilb�

q_kdhfm� bah[jZ`_gbx� g_dmx� ©hdjZkdmª� ih^h[by� JEB��

fh`gh� \uihegblv� _]h�fh^bnbdZpbx�� ijbgbfZy� \h� \gb�

fZgb_�WIJ�dhgdj_lguo�h[t_dlh\� >�@��Wlh�mijhklbl�aZ^Z�

qm� \u^_e_gby� yjdbo� h[t_dlh\� �dhjZ[eb�� Z\lhfh[beb��

;FI��gZ�nhg_�jZkk_b\Zxsbo�ih\_joghkl_c��fhj_��j_db��

kl_iv��� gh� iZebljZ� bah[jZ`_gby� [m^_l� fZeh� gZkus_g�

ghc�� Z� dZq_kl\h� \hkijbylby� agZqbl_evgh� mklmiZxs__�

hilbq_kdhfm��GZ� ij_^klZ\e_gghf� gb`_� bkoh^ghf� hilb�

q_kdhf� bah[jZ`_gbb� �jbk�� �Z�� lZdhc�fh^bnbdZpbb� ih^�

\_j]ZeZkv� lhevdh� \h^gZy� ih\_joghklv�� qlh� iha\hebeh�

[he__� q_ldh� \u^_eblv� gZoh^ysb_ky� gZ� g_c� h[t_dlu��

J_amevlZlu� fh^_ebjh\Zgby� ij_^klZ\e_gu� gZ� jbk�� �[±

�^��Jbk���[�hljZ`Z_l�djZcg_�gbadmx�jZaj_rZxsmx�kih�

kh[ghklv�ih�Zabfmlm�\�j_`bf_�JE��j_Zebam_fh]h�iml_f�

kdZgbjh\Zgby�>G:�rbjbghc��
�
�\�^bZiZahg_�m]eh\� r ��

�
��

G_kfhljy�gZ�\ukhdh_�jZaj_r_gb_�ih�^Zevghklb��^hklZ�

lhqgh_� ^ey� jZa^_e_gby� \k_o� ���� we_f_glh\�� dhlhjh_�

^hklb]Z_lky�bkihevah\Zgb_f�dhjhldbo�NDF�bfimevkh\�b�

ihke_^mxs_c� kh]eZkh\Zgghc�nbevljZpb_c� ijb� ijb_f_�

ljZ_dlhjgh]h�kb]gZeZ��ihemq_ggh_�\�j_amevlZl_�nhjfb�

jh\Zgby� JEB� y\ey_lky� hl^Ze_gghc� dhib_c� bkoh^gh]h�

bah[jZ`_gby��
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Jbk�����J_amevlZlu�fh^_ebjh\Zgby�ijhp_kkZ�nhjfbjh\Zgby�JEB�\�j_`bfZo�JE��[��b�>HE��\�^��

I_j_oh^�\�j_`bf�>HE�k�bkihevah\Zgb_f�1� ����qZk�
lhlguo�dZgZeh\�gZ�dZ`^uc�ihke_^h\Zl_evgh�nhjfbjm_�

fuc�ih�Zabfmlm�k_dlhj��iZjpbZevguc�dZ^j��^Z_l�[ebadh_�

ijb[eb`_gb_� d� bkoh^ghfm� bah[jZ`_gbx�� aZ� bkdexq_gb�

_f� madh]h� mqZkldZ� i_j_^g_]h� h[ahjZ� \�^bZiZahg_� m]eh\�

r �
�
��jbk���\���>ey�hp_gdb�Zfieblm^gh]h�ki_dljZ�\uihe�

gyehkv� mkeh\b_� lhqgh]h� kh\iZ^_gby� ^hie_jh\kdhc� qZk�

lhlu�j_Zevgh]h�ljZ_dlhjgh]h�kb]gZeZ�hl� L �]h�lhq_qgh]h�
h[t_dlZ� b� qZklhlu� khhl\_lkl\mxs_c� hihjghc� nmgdpbb�

dhjj_eypbhggh]h� ijb_fgbdZ��Ijb� bo� g_kh\iZ^_gbb�� gZ�

ijbf_j�� dh]^Z� bkihevam_lky� h[uqgh_� >IN�ij_h[jZ�

ah\Zgb_�gZ�jZ\ghf_jghc�k_ld_�qZklhl��bf_xl�f_klh� dh�

e_[Zgby� yjdhklb� hlghkbl_evgh� bklbggh]h� agZq_gby� b�

iehoZy� ©kludh\dZª� iZjpbZevguo� dZ^jh\� ^jm]� k� ^jm]hf�

�jbk�� ���]��� Jbk�� ���^� ihdZau\Z_l� ^hklb`bfh_� \ukhdh_�

dZq_kl\h�nhjfbjh\Zgby�JEB�\�j_`bf_�>HE�ijb�i_j_^�

g_�[hdh\hf�h[ahj_��iml_f�jZa\hjhlZ�ghkbl_ey�;JED�hl�

ijyfh]h� gZijZ\e_gby� gZ� ahgm� dZjlh]jZnbjh\Zgby� a_f�

ghc�ih\_joghklb���

AZdexq_gb_�

Ijh\_^_gguc� ZgZeba� ba\_klguo� b� ij_^eh`_gguo�

kihkh[h\� b� Ze]hjblfh\� nhjfbjh\Zgby� JEB� gZ� hkgh\_�

fgh]hkdhjhklghc�nbevljZpbb� iha\hebe� k^_eZlv� h[sbc�

\u\h^�h[�bo�\uqbkebl_evghc�wnn_dlb\ghklb��\�i_j\mx�

hq_j_^v�� ijb� bkihevah\Zgbb� iZghjZfgh]h� h[ahjZ� k� ih�

dZ^jh\hc�h[jZ[hldhc�ljZ_dlhjgh]h�kb]gZeZ��Fgh]hkdhjh�

klgZy� ij_^\Zjbl_evgZy� h[jZ[hldZ� \� khq_lZgbb� k� we_�

f_glZfb� Z^ZilZpbb� ihehkh\uo� pbnjh\uo� nbevljh\�

^_pbfZlhjh\� ±� wlh� kihkh[� agZqbl_evgh]h� mf_gvr_gby�

\uqbkebl_evguo� b� ZiiZjZlguo� aZljZl�� ih\ur_gby� jZa�

j_rZxs_c�kihkh[ghklb�b�ihf_ohmklhcqb\hklb�Ze]hjbl�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�
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fh\� ki_dljZevgh]h� ZgZebaZ� b�� dZd� ke_^kl\b_�� dZq_kl\Z�

bah[jZ`_gby�� h[_ki_q_gby� ]b[dhklb� b� hi_jZlb\ghklb�

\k_c�kbkl_fu�nhjfbjh\Zgby�JEB��

<f_kl_�k�l_f��fgh]b_�\hijhku��hlghkysb_ky�d�kbgl_�

am�hilbfZevguo�Ze]hjblfh\�gZ�hkgh\_�fgh]hkdhjhklghc�

b� Z^Zilb\ghc� h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ� k�p_evx�

fZdkbfZevgh�^hklb`bfh]h�ih\ur_gby�dZq_kl\Z�nhjfb�

jm_fh]h�JEB� \� mkeh\byo� j_Zevguo� h]jZgbq_gbc� gZ� \u�

^_e_ggu_� j_kmjku�� \j_fy� kbgl_abjh\Zgby�� hldehg_gbc�

hl�ijbgyluo�fh^_e_c�b�\ha^_ckl\by�rmfh\�b�ihf_o��hk�

lZebkv� aZ� jZfdZfb� gZklhys_]h� h[km`^_gby� ijh[e_fu��

qlh� y\ey_lky� ij_^f_lhf� ^Zevg_crbo� bkke_^h\Zgbc� \�

^Zgghc�h[eZklb��

Ebl_jZlmjZ�

���JZ^bhehdZpbhggu_�klZgpbb�k�pbnjh\uf�kbgl_ab�

jh\Zgb_f�Zi_jlmju�Zgl_ggu� ��<�G��:glbih\��<�L��=hjyb�

gh\��:�G��Dmebg�b�^j���Ih^�j_^��<�L��=hjybgh\Z��±�F���JZ�

^bh�b�k\yav�������±�����k��

��� Dhg^jZl_gdh\� =�K��� Njheh\� :�X�� JZ^bh\b^_gb_��

JZ^bhehdZpbhggu_�kbkl_fu�^bklZgpbhggh]h�ahg^bjh\Z�

gby�A_feb��Mq_[gh_�ihkh[b_� ��Ih^�j_^��=�K��Dhg^jZl_g�

dh\Z��±�F���JZ^bhl_ogbdZ��������±�����k��

���Dehqdh�<�D��FZl_fZlbq_kdb_�f_lh^u�\hkklZgh\e_�

gby� b� h[jZ[hldb� bah[jZ`_gbc� \� jZ^bhl_iehhilhwe_d�

ljhgguo�kbkl_fZo���JyaZgv��J=JLM��������±�����k��

��� 6SRWOLJKW� V\QWKHWLF� DSHUWXUH� UDGDU�� VLJQDO� SURFHVVLQJ�

DOJRULWKPV���:DOWHU�*��&DUUDUD��5RQ�6��*RRGPDQ��5RQDOG�0��

0DMHZVNL���������$57(&+�+286(��,1&�����&DQWRQ�6WUHHW�

1RUZRRG��0$������������S��

���%X�&KLQ�:DQJ��'LJLWDO� VLJQDO� SURFHVVLQJ� WHFKQL�TXHV�

DQG�DSSOLFDWLRQV�LQ�UDGDU�LPDJH�SURFHVVLQJ�±�$�-RQK�:LOH\�	�

6RQV��,QF���3XEOLFDWLRQ������������S��

���<blya_\�<�<��Pbnjh\Zy�qZklhlgZy�k_e_dpby�kb]gZ�

eh\��F���JZ^bh�b�k\yav������������k��

���<blya_\�<�<���<blya_\�K�<���AZcp_\�:�:��Fgh]hkdh�

jhklgZy�h[jZ[hldZ�kb]gZeh\��j_ljhki_dlb\Z�b�kh\j_f_g�

gh_�khklhygb_��qZklv������Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\��

���������������K��������

���<blya_\�<�<���<blya_\�K�<���AZcp_\�:�:��Fgh]hkdh�

jhklgZy�h[jZ[hldZ�kb]gZeh\��j_ljhki_dlb\Z�b�kh\j_f_g�

gh_�khklhygb_��qZklv������Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\��

��������������K������

���<blya_\�<�<���Dheh^vdh�=�G���<blya_\�K�<��Kihkh[u�

b�Ze]hjblfu�nhjfbjh\Zgby�jZ^bhehdZpbhggh]h�bah[jZ�

`_gby�\�j_`bf_�^hie_jh\kdh]h�h[m`_gby�emqZ����Pbnjh�

\Zy�h[jZ[hldZ�kb]gZeh\�������������k���������

����<blya_\�<�<���Dheh^vdh�=�G���<hjhgdh\�>�<��Nhj�

fbjh\Zgb_� jZ^bhehdZpbhggh]h� bah[jZ`_gby� \� j_`bf_�

nhdmkbjm_fh]h�kbgl_abjh\Zgby�Zi_jlmju�>G:����Pbnjh�

\Zy�h[jZ[hldZ�kb]gZeh\�������������k���������

����<blya_\�<�<���Dheh^vdh�=�G��Fgh]hkdhjhklgZy�h[�

jZ[hldZ� kb]gZeh\� \� aZ^ZqZo� jZ^bh\b^_gby� ���Ljm^u� ��c�

FGLD�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�__�ijbf_g_gb_�

'63$¶����ª��]��Fhkd\Z��BIM�J:G��fZjl�������

����<blya_\�K�<���Dheh^vdh�=�G��Fh^_ebjh\Zgb_�b�bk�

ke_^h\Zgb_� wnn_dlb\ghklb� nhjfbjh\Zgby� jZ^bhehdZ�

pbhggh]h��bah[jZ`_gby��\�j_`bf_��^hie_jh\kdh]h�h[m`_��

gby�emqZ� ���Ljm^u���c�FGLD� ©Pbnjh\Zy�h[jZ[hldZ�kb]�

gZeh\� b� __� ijbf_g_gb_�'63$¶����ª�� ]�� Fhkd\Z�� BIM�

J:G��fZjl�������

���� <hjhgdh\� >�<��� Dheh^vdh� =�G��� <blya_\� <�<���

Fh^_ebjh\Zgb_�b�bkke_^h\Zgb_�wnn_dlb\ghklb�nhjfb�

jh\Zgby�jZ^bhehdZpbhggh]h�bah[jZ`_gby�\�j_`bf_�NK:�

���Ljm^u���c�FGLD�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�__��

ijbf_g_gb_�'63$¶����ª�� ]�� Fhkd\Z�� BIM� J:G�� fZjl�

������

����<blya_\�<�<���Dheh^vdh�=�G���<blya_\�K�<��K_e_d�

pby�gZa_fguo�^\b`msboky�p_e_c�gZ�hkgh\_�fgh]hkdhjh�

klghc� Z^Zilb\ghc� h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ� ���

Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�������������k���������

����Dheh^vdh�=�G��Fgh]hkdhjhklgZy�b�Z^Zilb\gZy�h[�

jZ[hldZ� kb]gZeh\� \� aZ^ZqZo� jZ^bh\b^_gby� ��� <_klgbd�

J=JLM�����������������

����<blya_\�<�<���:g^j__\�G�:��HilbfZevgh_� ijh_d�

lbjh\Zgb_� gZ� kb]gZevguo� ijhp_kkhjZo� fgh]hklmi_gqZ�

lhc� kljmdlmju� Z^Zilb\gh]h� madhihehkgh]h� nbevljZ�

^_pbfZlhjZ� ij_^\Zjbl_evghc� h[jZ[hldb� ljZ_dlhjgh]h�

kb]gZeZ� ���Ljm^u����c�FGLD�©Pbnjh\Zy�h[jZ[hldZ�kb]�

gZeh\� b� __� ijbf_g_gb_�'63$¶����ª�� Fhkd\Z�� L�����

k����������

���� :g^j__\� G�:��� <blya_\� K�<��� <blya_\� <�<�� :e]h�

jblfu� Z^ZilZpbb� d� moh^m� ^hie_jh\kdbo� qZklhl� madhih�

ehkgh]h� ljZ_dlhjgh]h� kb]gZeZ� ��� Ljm^u� ���c� FGLD�

©Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\� b� __� ijbf_g_gb_�

'63$¶����ª��Fhkd\Z��L����k����������

���� :g^j__\� G�:��� <blya_\� K�<��� <blya_\� <�<�� :e]h�

jblfu� Z^Zilb\ghc�fgh]hkdhjhklghc� h[jZ[hldb�rbjhdh�

ihehkgh]h� ljZ_dlhjgh]h� kb]gZeZ� ��� Ljm^u� ���c� FGLD�

©Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\� b� __� ijbf_g_gb_�

'63$¶����ª��Fhkd\Z��L����k����������

����:g^j__\�G�:���<blya_\�K�<���<blya_\�<�<��F_lh^u�

b� Ze]hjblfu� Z^Zilb\ghc� fgh]hkdhjhklghc� h[jZ[hldb�

ljZ_dlhjgh]h�kb]gZeZ�\�aZ^ZqZo�jZ^bh\b^_gby����Pbnjh�

\Zy�h[jZ[hldZ�kb]gZeh\�������������k��������

���� :g^j__\� G�:�� Kihkh[u� ihkljh_gby� kljmdlmju�

Z^Zilb\gh]h�pbnjh\h]h�ijb_fgbdZ�ljZ_dlhjgh]h�kb]gZeZ�

\� j_`bf_� iZghjZfgh]h� h[ahjZ� ��� Pbnjh\Zy� h[jZ[hldZ�

kb]gZeh\�������������k��������

����:g^j__\�G�:���<blya_\�<�<��HilbfZevgh_� ijh_d�

lbjh\Zgb_� gZ� kb]gZevguo� ijhp_kkhjZo� fgh]hklmi_gqZ�

lhc�kljmdlmju�pbnjh\h]h�ijb_fgbdZ�madhihehkgh]h�ljZ�

_dlhjgh]h� kb]gZeZ� ��� Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\��

�����������k�������

08/7,5$7(�$'$37,9(�352&(6�6,1*�2)�

5()/(&7('�6,*1$/��

,1�5$'$5�,0$*,1*�6<67(06�

$QGUHHY�1�$���9LW\D]HY�9�9���.RORG
NR�*�1��

0HWKRGV�RI�6$5�VLJQDO�GLJLWDO�UHFHLYHU�GHVLJQ�DQG�DOJR�

ULWKPV�RI�LWV�SURFHVVLQJ�EDVHG�RQ�PXOWLUDWH�DGDSWLYH�ILOWHULQJ�

DUH�FRQVLGHUHG�LQ�WKLV�SDSHU��7KH�PRGHO�RI�D�UDGLR�UHIOHFWLRQ�

DQG� VWUXFWXULHV� RI� D� GLJLWDO� UHFHLYHU� LQ� JURXQG�PDSSLQJ� DQG�

PRYLQJ� WDUJHWV� VHOHFWLRQ�PRGHV�DUH� GHVFULEHG�� ,W� LV� VKRZQ�

WKDW�PXOWLUDWH�DQG�DGDSWLYH� ILOWHULQJ�WHFKQLTXHV�DUH�HIIHFWLYH�

WRROV�IRU�UDGDU�LPDJLQJ�WDVNV�VROXWLRQ��
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JZkkfZljb\Zxlky� Ze]hjblfu� Z\lhnhdmkbjh\db� jZ^bhbah[jZ�

`_gbc�� kbgl_abjm_fuo� \� j_`bf_� ©>hie_jh\kdh]h� h[m`_gby� emqZª�

\_jlhe_lguo� JEK�� h[_ki_qb\Zxsbo� fZdkbfZevgh� ^hklb`bfh_�

ih\ur_gb_� jZaj_rZxs_c� kihkh[ghklb� ih� Zabfmlm� \� mkeh\byo�

^bgZfbqguo� ljZ_dlhjguo� g_klZ[bevghkl_c�� Ijh\h^blky� fh^_�

ebjh\Zgb_� Ze]hjblfh\� kbgl_abjh\Zgby� � Zi_jlmju� k� bkihevah\Z�

gb_f� ©ke_ihcª�Z\lhnhdmkbjh\db� �ih�ki_dljh]jZff_�ljZ_dlhjgh�

]h�kb]gZeZ���

M>D�������������

:E=HJBLFU�:<LHNHDMKBJH<DB�J:>BHBAH;J:@?GBC��
<�MKEH<BYO�>BG:FBQGUO�LJ:?DLHJGUO�G?KL:;BEVGHKL?C�

:g^jhkh\�<�<���gZqZevgbd�dhgkljmdlhjkdh]h�[xjh�H:H�©=hkm^Zjkl\_gguc�jyaZgkdbc�ijb[hjguc�aZ\h^ª�

<blya_\� <�<��� ^�l�g��� aZ\�� dZn_^jhc�l_e_dhffmgbdZpbc� b� hkgh\� jZ^bhl_ogbdb� JyaZgkdh]h� ]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��H�PDLO��YLW\D]HY�Y�Y#UVUHX�UX����

<blya_\� K�<��� gZmqguc� khljm^gbd� dZn_^ju� l_e_dhffmgbdZpbc� b� hkgh\� jZ^bhl_ogbdb� JyaZgkdh]h�
]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ�

R_jrg_\�?�>���aZf_klbl_ev�^bj_dlhjZ�GLP�H:H�©=hkm^Zjkl\_gguc�jyaZgkdbc�ijb[hjguc�aZ\h^ª��]eZ\guc�
dhgkljmdlhj�ih�jZajZ[hld_�gh\hc�l_ogbdb�

�

Dexq_\u_�keh\Z��jZ^bh\b^_gb_��kbgl_abjh�
\Zgb_� Zi_jlmju�� Z\lhnhdmkbjh\dZ�� pbnjh\Zy�

h[jZ[hldZ�� ljZ_dlhjguc� kb]gZe�� ZabfmlZevgh_�

jZaj_r_gb_��

<\_^_gb_�

Hkgh\gZy� p_ev� bkke_^h\Zgbc�� k\yaZgguo� k�

nhjfbjh\Zgb_f� jZ^bhehdZpbhgguo� bah[jZ`_�

gbc� �JEB��� ±� ^hklb`_gb_� fZdkbfZevghc� jZaj_rZxs_c�

kihkh[ghklb�b��dZd�ke_^kl\b_��ih\ur_gb_�dZq_kl\Z�JEB�

\� mkeh\byo� j_Zevguo� h]jZgbq_gbc�� gZdeZ^u\Z_fuo� ^b�

gZfbqguf� baf_g_gb_f� iZjZf_ljh\� ijbgbfZ_fh]h� ljZ�

_dlhjgh]h� kb]gZeZ� gZ� bgl_j\Ze_� kbgl_abjh\Zgby�� h[m�

keh\e_gguf� g_klZ[bevghklvx� oZjZdl_jbklbd� e_lZl_ev�

gh]h�ZiiZjZlZ��kdhjhklv��mkdhj_gb_��ljZ_dlhjby�ihe_lZ���

\ha^_ckl\b_f�rbjhdh]h�ki_dljZ�rmfh\�b�ihf_o�gZ�nhg_�

hlghkbl_evgh� fZehfhsgh]h� ijbgbfZ_fh]h� kb]gZeZ� hl�

m^Ze_gguo�jZ^bhhljZ`Zl_e_c��h[t_dlh\���hldehg_gbyfb�

\� nhjfbjh\Zgbb� aZ^Zgghc� ^bZ]jZffu� gZijZ\e_gghklb�

Zgl_ggu� �>G:�� b� oZjZdl_jbklbd� ijb_fhi_j_^Zxs_]h�

ljZdlZ�>�@����

Ijh\_^_ggu_� bkke_^h\Zgby� k� bkihevah\Zgb_f� ijb�

gylhc�fh^_eb�ljZ_dlhjgh]h�kb]gZeZ�b�bkiulZgby�gZ�ih^�

\b`ghf� kl_g^_� ihdZaZeb� ihl_gpbZevgmx� \hafh`ghklv�

fgh]hdjZlgh]h�m\_ebq_gby�ZabfmlZevgh]h�jZaj_r_gby�\�

^bZiZahg_� hl� r � �
�
� ^h� r � ��

�
� �ijb� \\_^_gbb� j_`bfZ�

©>hie_jh\kdh]h�h[m`_gby�emqZª��j_`bf�©>HEª���\�mkeh�
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_dlhjguo�g_klZ[bevghkl_c�^hie_jh\kdb_�qZklhlu�baf_�

gyxlky� gZ� bgl_j\Ze_� kbgl_abjh\Zgby� JEB� ih� ijhba�
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evx� k� g_ba\_klgufb� iZjZf_ljZfb�� Ihwlhfm� \� hkgh\_�

Ze]hjblfh\� Z\lhnhdmkbjh\db�e_`bl� hp_gdZ�iZjZf_ljh\�

ijbgyluo�fh^_e_c�b�ihke_^mxs__�nhjfbjh\Zgb_�Z^_d�

\Zlghc� hihjghc� nmgdpbb� b� dhjj_eypbhgghc� h[jZ[hldb�

ih�Ze]hjblfm������

�
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Ij_^eZ]Z_lky� ke_^mxsbc� Ze]hjblf� Z\lhnhdm�

kbjh\db��

��� >ey� l_dms_]h� bgl_j\ZeZ� kbgl_abjh\Zgby� JEB�

kljhblky�ki_dljh]jZffZ�ljZ_dlhjgh]h�kb]gZeZ�k�bkihev�

ah\Zgb_f� >IN�� Ze]hjblfZ� 086,&� beb� ^jm]bo� f_lh^h\�

ki_dljZevgh]h�hp_gb\Zgby��RZ]�kf_s_gby�ih�\j_f_gb�b�

^ebl_evghklv� hdgZ� ZgZebaZ� hij_^_eyxlky� ^bgZfbdhc�

©ljZ_dlhjbb� ^\b`_gbyª� ^hie_jh\kdbo� qZklhl� b� `_eZ_�

fhc� jZaj_rZxs_c� kihkh[ghklvx� ih� qZklhl_� �Zabfm�

lZevguf�jZaj_r_gb_f���>ey�ijbgylhc�ih�jZ[hq_fm�kb]�

gZem� fh^_eb� ljZ_dlhjgh]h� kb]gZeZ� ^ebl_evghklvx�

����fk� ������ hlkq_lh\�� ^ebl_evghklv� hdgZ� ZgZebaZ� ±�

���fk������hlkq_lh\��k�rZ]hf����fk��

���Ih�l_dms_c�ki_dljh]jZff_�mklZgZ\eb\Zxlky�aZdhg�

b�iZjZf_lju�baf_g_gby�kj_^g_c�^hie_jh\kdhc�qZklhlu��

�� �� Q7I L � k� bkihevah\Zgb_f� bgl_jiheypbb� b� ihebghfb�

Zevghc�ZiijhdkbfZpbb�j_Zevgh]h�ijhp_kkZ�baf_g_gby��

<� j_amevlZl_� ih� dZ`^hfm� M�fm� qZklhlghfm� �Zabfm�
lZevghfm��dZgZem�L�]h�we_f_glZ�^Zevghklb�nhjfbjm_lky�
hihjgZy�nmgdpby�

���

�
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���Ih� dZ`^hfm� M�fm� qZklhlghfm� �ZabfmlZevghfm�� dZ�

gZem�L�]h�we_f_glZ�^Zevghklb�\uqbkey_lky�gZ�bgl_j\Ze_�

kbgl_abjh\Zgby� JEB� �mkeh\gh� ^ey� ������������ � /Q ��

^ebl_evghklvx�
&7 �\aZbfgZy� dhjj_eypby�\oh^gh]h� ljZ�

_dlhjgh]h�kb]gZeZ�b�khhl\_lkl\mxs_c�hihjghc�nmgdpbb�

����ZgZeh]bqgh������

���J_amevlZl��ki_dlj�Zfieblm^��L�]h�we_f_glZ�^Zevgh�

klb�ijb�\k_o� ������������ M �hlh[jZ`Z_lky�gZ�wdjZg_�bg�

^bdZlhjZ�JEB��

���Hi_jZpbb�i���i���ih\lhjyxlky�^ey�\k_o�we_f_glh\�

^Zevghklb� ����������� � 5L �

Fh^_ebjh\Zgb_�Ze]hjblfZ��
©ke_ihcª�Z\lhnhdmkbjh\db�

K� p_evx� bkke_^h\Zgby� jZajZ[hlZggh]h� Ze]hjblfZ�

Z\lhnhdmkbjh\db�JEB� ih� j_Zevghfm� ljZ_dlhjghfm� kb]�

gZem��ihemq_gghfm�gZ�ih^\b`ghf�kl_g^_��[ueh�ijh\_^_�

gh� fh^_ebjh\Zgb_� ijhp_kkZ�nhjfbjh\Zgby� hl^_evguo�

mqZkldh\�JEB��<�qZklghklb��gZ�jbk����ij_^klZ\e_gZ�ki_d�

ljh]jZffZ�ljZ_dlhjgh]h�kb]gZeZ�\����hf�dZgZe_�^Zevgh�

klb�gZ�bgl_j\Ze_�kbgl_abjh\Zgby�^ebl_evghklvx�����fk�

k�rZ]hf����fk�b�hdghf�ZgZebaZ����fk��Jbk����beexkljb�

jm_l� hp_gdm� iheh`_gby� p_gljZ� ihehku� ^hie_jh\kdbo�

qZklhl�ih����baf_j_gbyf�gZ�bgl_j\Ze_�kbgl_abjh\Zgby�

JEB��Z�jbk����k]eZ`_ggmx�hp_gdm�moh^Z�kj_^g_c�^hie_�

jh\kdhc�qZklhlu�hlghkbl_evgh�bkoh^gh]h��mkeh\gh�gme_�

\h]h�� iheh`_gby�� \ujZ`_ggmx� \� =p�� :iijhdkbfZpby�

nmgdpbb� baf_g_gby� kj_^g_c� ^hie_jh\kdhc� qZklhlu� ih�

ebghfhf� ���]h�ihjy^dZ� ij_^klZ\e_gZ� gZ� jbk���� Z� aZdhg�

baf_g_gby�nZau� ljZ_dlhjgh]h�kb]gZeZ��ihemq_gguc�bg�

l_]jbjh\Zgb_f�ihebghfZ��±�gZ�jbk�����

�

Jbk�����Ki_dljh]jZffZ�ljZ_dlhjgh]h�kb]gZeZ��

^h�ijbf_g_gby�Z\lhnhdmkbjh\db

�

Jbk�����Hp_gdZ�moh^Z�kj_^g_c�^hie_jh\kdhc�qZklhlu

�

Jbk�����K]eZ`_ggZy�hp_gdZ�moh^Z�kj_^g_c��
^hie_jh\kdhc�qZklhlu�

GZ� jbk�� ��� ijb\_^_gZ� ki_dljh]jZffZ� ljZ_dlhjgh]h�

kb]gZeZ� \� ���hf� dZgZe_� ^Zevghklb� ihke_� dhfi_gkZpbb�

moh^Z�^hie_jh\kdbo�qZklhl��hljZ`ZxsZy�hlghkbl_evgmx�

klZ[bebaZpbx� ihehku� qZklhl� gZ� bgl_j\Ze_� kbgl_abjh�

\Zgby��
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>Zevg_crb_� wdki_jbf_glZevgu_� bkke_^h\Zgby� ijh�

ba\h^bebkv�gZ�fh^_eb�moh^Z�kj_^g_c�^hie_jh\kdhc�qZk�

lhlu� ljZ_dlhjgh]h�kb]gZeZ� �jbk�� �����Z^_d\Zlghc�j_Zev�

guf�aZibkyf��GZ�\k_f�bgl_j\Ze_�gZ[ex^_gby�ljZ_dlhj�

gh]h�kb]gZeZ�fh`gh�\u^_eblv� ��bgl_j\Zeh\�kbgl_abjh�

\Zgby�^ebl_evghklvx������hlkq_lh\�dZ`^uc��<�ij_^_eZo�

h^gh]h� bgl_j\ZeZ� kbgl_abjh\Zgby� kj_^gyy� ^hie_jh\�

kdZy�qZklhlZ�f_gy_lky�\�ij_^_eZo�hl�����=p�^h�����=p�ih�

aZdhgm�[ebadhfm�d�ebg_cghfm�beb�iZjZ[hebq_kdhfm�

�

Jbk�����:iijhdkbfZpby�moh^Z�kj_^g_c�^hie_jh\kdhc�qZklhlu�

ihebghfhf����]h�ihjy^dZ

�

Jbk�����:iijhdkbfZpby�baf_g_gby�nZau��
ljZ_dlhjgh]h�kb]gZeZ�

J_amevlZlu�fh^_ebjh\Zgby�ij_^eh`_ggh]h�Ze]hjbl�

fZ� Z\lhnhdmkbjh\db� b� h[jZ[hldb� ljZ_dlhjgh]h� kb]gZeZ�

ih� bkoh^ghfm� hilbq_kdhfm� bah[jZ`_gbx� i_j\uo� q_lu�

j_o� bgl_j\Zeh\� kbgl_abjh\Zgby� ij_^klZ\e_gu� gZ��

jbk������<�i_j\hf�klhe[p_�ijb\_^_gh�bkoh^gh_�kbgl_ab�

jm_fh_� bah[jZ`_gb_�� \h� \lhjhf� klhe[p_� ±� j_amevlZlu�

nhjfbjh\Zgby���JEB���\��j_`bf_��©J_Zevgh]h��emqZª���\��

lj_lv_f�klhe[p_�±�kbgl_abjm_fh_�JEB�\�j_`bf_�©>HEª�

ijb�\\_^_gbb�moh^Z�^hie_jh\kdbo�qZklhl�\�khhl\_lkl\bb�

k�ijbgylhc�fh^_evx��jbk�������[_a�dhfi_gkZpbb��Z�\�q_l�

\_jlhf� klhe[p_� ±� k� dhfi_gkZpb_c� moh^Z� ^hie_jh\kdbo�

qZklhl�f_lh^hf�©ke_ihcª�Z\lhnhdmkbjh\db�

�

Jbk������Ki_dljh]jZffZ�ljZ_dlhjgh]h�kb]gZeZ��
ihke_�ijbf_g_gby�Z\lhnhdmkbjh\db

�

Jbk������Fh^_ev�moh^Z�kj_^g_c�^hie_jh\kdhc�qZklhlu��

ljZ_dlhjgh]h�kb]gZeZ�

AZdexq_gb_��

J_amevlZlu�wdki_jbf_glh\�iha\heyxl�k^_eZlv�\u\h^�

h� lhf�� qlh� ijbf_gy_fuc�f_lh^� dhfi_gkZpbb� ljZ_dlhj�

guo�g_klZ[bevghkl_c�gZ�hkgh\_�Ze]hjblfZ�Z\lhnhdmkb�

jh\db� hdZau\Z_lky� jZ[hlhkihkh[_g� b� ^Z_l� hsmlbfh_�

memqr_gb_� dZq_kl\Z�JEB�ih�kjZ\g_gbx�k�g_kdhfi_gkb�

jh\Zgghc� h[jZ[hldhc�� Ihke_^mxsb_� jZ[hlu� ke_^m_l�

k\yaZlv� k� mkeh`g_gb_f� fh^_eb� ljZ_dlhjgh]h� kb]gZeZ��

ijb[eb`Zy�__�d�j_Zevguf�oZjZdl_jbklbdZf�ljZ_dlhjguo�

kb]gZeh\��b�k�ihbkdhf�iml_c�ih\ur_gby�lhqghklb�hp_gdb�

aZdhgZ� moh^Z� ^hie_jh\kdbo� qZklhl� gZ� hkgh\_� ^Zggh]h���

Z�lZd`_�Zevl_jgZlb\guo�f_lh^h\���

JZ[hlZ�\uiheg_gZ�ijb�ih^^_j`d_�]jZglZ�Ij_ab^_glZ�

JN�^ey�<_^msbo�gZmqguo�rdhe�GR��������������

�
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Jbk������J_amevlZlu�nhjfbjh\Zgby�JEB�ih�bkoh^ghfm�hilbq_kdhfm�bah[jZ`_gbx���

[_a�dhfi_gkZpbb�b�k�dhfi_gkZpb_c�moh^Z�^hie_jh\kdbo�qZklhl�

Ebl_jZlmjZ�

���Dhg^jZl_gdh\�=�K���Njheh\�:�X��JZ^bh\b^_gb_��JZ^bheh�

dZpbhggu_� kbkl_fu� ^bklZgpbhggh]h� ahg^bjh\Zgby� A_feb��

Mq_[gh_� ihkh[b_� ?�Ih^� j_^�� =�K�� Dhg^jZl_gdh\Z�� ±�F���JZ^bh�

l_ogbdZ��������±�����k��

���Dhg^jZl_gdh\�=�K���Njheh\�:�X��Kbgl_a�Ze]hjblfZ�Z\lh�

nhdmkbjh\db� jZ^bhehdZpbhggh]h� bah[jZ`_gby� JK:� f_lh^hf�

^bgZfbq_kdh]h�nZah\h]h�ihjlj_lZ��±�JZ^bhl_ogbdZ�������������

k�������

���'�(��:DKO��3�+��(LFKHO��'�&��*KLJOLD��DQG�&�9��-DNRZDW]��-U���

©3KDVH�*UDGLHQW�$XWRIRFXV�±�$�UREXVW�WRRO�IRU�KLJK�UHVROXWLRQ�6$5�

SKDVH�FRUUHFWLRQª��,(((�7UDQV��$HURVS��(OHFWURQ��6\VW���YRO������QR��

���SS�����������������

��� 7�-�� .UDJK�� ©0RQRWRQLF� LWHUDWLYH� DOJRULWKP� IRU� PLQLPXP�

HQWURS\� DXWRIRFXVª�� $GDSWDWLYH� 6HQVRU� $UUD\� 3URFHVVLQJ� �$6$3���

������

���5�/��0RUULVRQ��-U���0�1��'R��DQG��'�&��0XQVRQ��-U���©6$5�LP�

DJH� DXWRIRFXV� E\� VKDUSQHVV� RSWLPL]DWLRQ�� $� WKHR� UHWLFDO� VWXG\ª��

,(((�7UDQV��,PDJH�3URFHVVLQJ��YRO������SS�������������������

���)��%HUL]]L�DQG�*��&RUVLQL��©$XWRIRFXVLQJ�RI� LQYHUVH�V\QWKHWLF�

DSHUWXUH� UDGDU� LPDJHV� XVLQJ� FRQWUDVW� RSWLPL]DWLRQª�� ,(((� 7UDQV��

$HURVS��(OHFWURQ��6\VW���YRO������QR�����SS�������������������

���0�3��+D\HV� DQG�6�$�� )RUWXQH��©5HFXUVLYH�SKDVH� HVWLPDWLRQ�

IRU�LPDJH�VKDUSHQLQJª��SUHVHQWHG�DW�WKH�,PDJH�DQG�9LVLRQ�&RPSXW�

LQJ�1HZ�=HDODQG���������

$/*25,7+06�2)�5$'$5�,0$*(6�

$872)2&86�,1�35(6(1&(�2)�'<1$0,&�

75$-(&725<�,167$%,/,7,(6�

$QGURVRY�9�9���9LW\D]HY�9�9����

9LW\D]HY�6�9���6KHUVKQHY�(�'��

7KH�SDSHU�FRQVLGHUV�WKH�SUREOHP�RI�D]LPXWK�UHVROXWLRQ�LQFUHDV�

LQJ�LQ�WKH�FRQGLWLRQV�RI�G\QDPLF�WUDMHFWRU\�LQVWDELOLWLHV��,W�LV�DVVXPHG�

WKDW�DQ�XQNQRZQ�'RSSOHU�IUHTXHQF\�EDQG�IOXFWXDWLRQ��VKLIW��PD\�WDNH�

SODFH�GXULQJ�DQ�DSHUWXUH�V\QWDVL]LQJ�WLPH�LQWHUYDO�LQ�D�'RSSOHU�EHDP�

QDUURZLQJ�PRGH�RI�6$5�RSHUDWLRQ��$�SRWHQWLDOLW\�RI�DQ�D]LPXWK�UHVR�

OXWLRQ� LQFUHDVLQJ� ZLWK� DQ� DXWRIRFXV� DOJRULWKP�� ZKLFK� WDNHV� LQWR� DF�

FRXQW�PHDVXUHPHQWV�RI�WKUHH�FRRUGLQDWHV�SODQH�YHORFLW\�DQG�DFFHO�

HUDWLRQ�VHQVRUV��LV�HVWLPDWHG�LQ�WKH�SDSHU��

7KH�DOJRULWKP�RI�D�©EOLQGª�DXWRIRFXVLQJ�LV�VXJJHVWHG��7KLV�DOJR�

ULWKP�DXWRPDWLFDOO\� GHWHFWV� D� ODZ�RI� D�'RSSOHU� IUHTXHQFLHV� IOXFWXD�

WLRQ� GLUHFWO\� IURP� UDGLR� UHIOHFWLRQ� VSHFWURJUDPV�� 7KH� UHVXOWV� RI� D�

EOLQG� DXWRIRFXV� WHFKQLTXH� UHFLHYHG� IRU� D�VHW� RI�SUDFWLFDO�FDVHV� DUH�

GHVFULEHG�DQG�GLVFXVVHG��
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Ijh\_^_g�ZgZeba�pbnjh\h]h�Ze]hjblfZ�mijZ\e_gby�i_j_f_s_�

gb_f� h[t_dlZ�� h[_ki_qb\Zxsbc� _]h� gZ\_^_gb_� gZ� bgl_gkb\gh�

fZg_\jbjmxsb_�\ha^mrgu_�e_lZl_evgu_�ZiiZjZlu��E:���IhdZaZ�

gh�� qlh� ijb� gZ\_^_gbb� gZ� fZg_\jbjmxsb_� \ha^mrgu_� p_eb� \ha�

fh`gh� mf_gvr_gb_� mkdhj_gby� h[t_dlZ� mijZ\e_gby� �HM��

gZ� ��«���� b� ijhfZoZ� gZ� �«����� ih� kjZ\g_gbx� k�ljZ^bpbhgguf�

f_lh^hf� ijhihjpbhgZevgh]h� gZ\_^_gby� �FIG�� ijb� \hajZklZgbb�

\uqbkebl_evguo�aZljZl�gZ��«�����

M>D����������� �

HILBFBA:PBY�PBNJH<H=H�:E=HJBLF:�MIJ:<E?GBY��
I?J?F?S?GB?F�H;T?DL:�IJB�G:<?>?GBB��
G:�F:G?<JBJMXSBC�E?L:L?EVGUC�:II:J:L�

Dbjbeeh\�K�G���^�l�g���ijhn_kkhj��ijhj_dlhj�ih�gZmqghc�jZ[hl_�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��aZ\_^mxsbc�dZn_^jhc�jZ^bhmijZ\e_gby�b�k\yab��H�PDLO��QLFK#UVUHX�UX�

LhdZjv�:�>���d�l�g���^hp_gl�J=JLM��H�PDLO��DUNDGLLWRNDU#PDLO�UX�

�

Dexq_\u_� keh\Z�� Ze]hjblf� gZ\_^_gby�

h[t_dlZ� mijZ\e_gby�� dhf[bgbjh\Zgguc� djbl_�

jbc� dZq_kl\Z�� ljZ_dlhjby� ihe_lZ�� f_rZxsb_�

nZdlhju��ihi_j_qgh_�mkdhj_gb_��

<\_^_gb_�

AZ^ZqZ� hilbfZevgh]h� mijZ\e_gby� h[t_dlhf�

\� mkeh\byo� gZebqby� \hafms_gbc� fh`_l� [ulv�

hlg_k_gZ�d�dZl_]hjbb�deZkkbq_kdbo��MdZaZgghc�l_fZlbd_�

\�ihke_^g__�\j_fy�[ueh�ihk\ys_gh�agZqbl_evgh_�dheb�

q_kl\h�gZmqguo�jZ[hl�dZd�m�gZk�\�kljZg_��lZd�b�aZ�jm[_�

`hf� >���@��<f_kl_�k�l_f��\�k\yab�k�^bgZfbqgh�jZa\b\Zx�

s_cky� hljZkevx� ijhba\h^kl\Z� kh\j_f_gguo� fZeh�

]Z[Zjblguo� \ukhdhijhba\h^bl_evguo� \uqbkebl_evguo�

kj_^kl\�� \� jy^_� kemqZ_\� klZgh\blky� \hafh`guf� kh\_j�

r_gkl\h\Zlv� ba\_klgu_� Ze]hjblfu� mijZ\e_gby� h[t_d�

lZfb�aZ�kq_l�bkihevah\Zgby�[ukljh^_ckl\mxsbo�\uqbk�

ebl_e_c���

Ki_pbnbdZ�j_r_gby�aZ^Zq�gZ\_^_gby�HM�gZ�\ukhdh�

fZg_\j_ggu_�E:�\u^_ey_l�aZ^Zqm�kbgl_aZ�hilbfZevguo�

Ze]hjblfh\�mijZ\e_gby�h[t_dlZfb�\�mkeh\byo�\hafms_�

gbc� \� kZfhklhyl_evguc� jZa^_e� l_hjbb� jZ^bhmijZ\e_�

gby��Ijb�j_r_gbb�aZ^Zqb�gZ\_^_gby�HM�gZ�E:��k�h^ghc�

klhjhgu�� g_h[oh^bfh� bkihevah\Zlv�nmgdpbhgZeu� dZq_�

kl\Z�� dhlhju_� mqblu\Zxl� mkeh\by� gZ\_^_gby�� \hafm�

sZxsb_� nZdlhju�� fZg_\j_ggu_� k\hckl\Z� h[t_dlh\� b�

l�^��K�^jm]hc�klhjhgu��dhf[bgbjh\Zggu_�kihkh[u�gZ\_�

^_gby� \� aZ\bkbfhklb� hl� jZkiheZ]Z_fh]h� \j_f_gb� ^ey�

\uqbke_gbc� b�^hklmighc� \� aZ^Zggu_�fhf_glu� \j_f_gb�

bgnhjfZpbb� fh]ml� ih\ukblv� dZq_kl\h� mijZ\e_gby� g_�

lhevdh�\ha^mrguo��gh�b�ex[uo�^jm]bo�h[t_dlh\�jZ^bh�

mijZ\e_gby��

P_ev� jZ[hlu� ±� ZgZeba� pbnjh\hc� j_ZebaZpbb� Ze]h�

jblfZ� gZ\_^_gby�HM�gZ� hkgh\_�nmgdpbhgZeZ� dZq_kl\Z��

h[_ki_qb\Zxs_]h�\a\_r_ggmx�kmffm�fbgbfmfZ�d\Z^jZ�

lZ� kb]gZeZ� hrb[db� b� fbgbfmfZ� d\Z^jZlZ� ijhba\h^ghc�

kb]gZeZ�hrb[db��

L_hj_lbq_kdZy�qZklv��
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baf_g_gby�ihi_j_qguo�mkdhj_gbc�ih�kjZ\g_gbx�k�Zijb�

hjguf�aZdhghf�hij_^_e_gby�dhwnnbpb_glZ�D � ������dh�

lhjuc�mqblu\Z_l�baf_g_gb_�jZkklhygby�f_`^m�HM�b�E:��

�



�

�

�
���

Ijb�fZg_\j_�E:� ihfbfh� kdhjhklb� g_h[oh^bfh� mqb�

lu\Zlv�b�bgl_gkb\ghklv�fZg_\jZ��?keb�E:�kh\_jrZ_l�g_�

bgl_gkb\guc�fZg_\j��lh�p_e_khh[jZagh�\u[bjZlv�wfib�

jbq_kdbc� kihkh[� hij_^_e_gby� dhwnnbpb_glZ� D �� >Zg�

guc� \u[hj� h[tykgy_lky� l_f�� qlh� jZagbpZ� \� ^bZiZahg_�

baf_g_gby�ihi_j_qguo�mkdhj_gbc�ih�kjZ\g_gbx�k�hilb�

fZevguf�^bZiZahghf�khklZ\ey_l� �«�����h^gZdh�wfib�

jbq_kdbc� f_lh^� \ub]ju\Z_l� \� ijhklhl_� j_ZebaZpbb�

�lj_[m_l�agZgby�lhevdh�^\mo�hp_ghd�'Ö ��
�
Ö' ����

Ijb�bgl_gkb\ghf�fZg_\j_�ijhbkoh^bl� agZqbl_evgh_�

\hajZklZgb_�ijhba\h^guo�m]eZ�\babjh\Zgby�E:�\ukrbo�

ihjy^dh\� � pT
�� � pT

��� �«���>ey� iZjbjh\Zgby� lZdh]h� \b^Z�fZ�

g_\jh\�\�aZdhg_�baf_g_gby�dhwnnbpb_glZ�D �lj_[m_lky�

mq_l�^Zggh]h�h[klhyl_evkl\Z��<�ijhp_kk_�bfblZpbhggh]h�

fh^_ebjh\Zgby� ihdZaZgh�� qlh� g_aZ\bkbfh� hl� \b^Z� fZ�

g_\jZ�E:� \ub]jur� \� mf_gvr_gbb� lj_[m_fuo� agZq_gbc�

ihi_j_qguo� mkdhj_gbc� ijb� hilbfZevghf� hij_^_e_gbb�

khklZ\ey_l���«����ih�kjZ\g_gbx�k�^jm]bfb�kihkh[Zfb�

hij_^_e_gby� dhwnnbpb_glZ� D �� Ke_^h\Zl_evgh�� ^ey�

mf_gvr_gby�lj_[m_fuo�agZq_gbc�ihi_j_qguo�mkdhj_gbc�

p_e_khh[jZagh� bkihevah\Zlv� hilbfbabjh\Zgguc� aZdhg�

�����baf_g_gby�\_kh\h]h�dhwnnbpb_glZ��

Bkoh^y�ba�jZg__�k^_eZgguo�\u\h^h\��gZ�jbk����ij_^�

klZ\e_gZ� [ehd� ±� ko_fZ� \u[hjZ� kihkh[Z� hij_^_e_gby�

\_kh\h]h� dhwnnbpb_glZ� ^ey� ij_^eh`_ggh]h� aZdhgZ� gZ�

\_^_gby�����

�

Jbk�����;ehd±ko_fZ�\u[hjZ�kihkh[Z��

hij_^_e_gby�\_kh\h]h�dhwnnbpb_glZ��

^ey�ij_^eh`_ggh]h�Ze]hjblfZ�gZ\_^_gby�

<� k\yab� k� l_f�� qlh� ^ey� j_ZebaZpbb� ij_^eh`_ggh]h�

pbnjh\h]h� Ze]hjblfZ� g_� lj_[m_lky� [hevrbo� \uqbkeb�

l_evguo�j_kmjkh\��bkihevah\Zgb_�ijhp_kkhjh\�k�pbnjh��

\hc�h[jZ[hldhc�kb]gZeh\�wdhghfbq_kdb�g_�p_e_khh[jZa�

gh��LZd`_�g_�p_e_khh[jZagh�bkihevah\Zgb_�ijh]jZffb�

jm_fuo�eh]bq_kdbo� bgl_]jZevguo� ko_f� �IEBK��� wnn_d�

lb\ghklv� dhlhjuo� \hajZklZ_l� ijb� j_ZebaZpbb� Ze]hjbl�

fh\�k�iZjZee_evgufb�\uqbke_gbyfb��Djhf_�lh]h��nmgd�

pbhgZevgu_� \hafh`ghklb� IEBK� g_� fh]ml� wnn_dlb\gh�

h[_ki_qblv� keh`gu_� fZl_fZlbq_kdb_� hi_jZpbb�� lZdb_�

dZd�\ha\_^_gb_�qbkeZ�\�^jh[gmx�kl_i_gv��>ey�j_r_gby�

ihklZ\e_gghc� aZ^Zqb� ihlj_[m_lky� bkihevah\Zgb_� lZ[�

ebqgh�aZ^Zgguo�nmgdpbc��ijb�wlhf�[m^ml�g_�wnn_dlb\gh�

bkihevah\Zgu� ZiiZjZlgu_� \hafh`ghklb� ^hjh]hklhys_c�

IEBK��

LZdbf�h[jZahf��^ey�j_ZebaZpbb�ij_^eh`_gguo�Ze]h�

jblfh\�p_e_khh[jZagh�bkihevah\Zlv�fbdjhdhgljhee_ju�

�FD��� h[_ki_qb\Zxsb_� fZdkbfZevgh� \ukhdmx� lZdlh\mx�

qZklhlm� b� jZajy^ghklv� ij_^klZ\e_gby� ^Zgguo� k� p_evx�

h[_ki_q_gby� lhqghklb�b�[ukljhlu�g_h[oh^bfuo�\uqbk�

e_gbc��

<� dZq_kl\_� ZiiZjZlghc� j_ZebaZpbb� ijb� bfblZpbhg�

ghf� fh^_ebjh\Zgbb� [ue� ijbf_g_g� FD� nbjfu� $WPHO�

�$95�� :L��6$0�*���� >ey� kjZ\g_gby� [ueZ� ijh\_^_gZ�

hp_gdZ�\j_f_gb�� dhlhjh_�g_h[oh^bfh�FD�^ey�\uiheg_�

gby�ijh]jZffu��j_Zebamxs_c�pbnjh\hc�Ze]hjblf� ����b�

FIG�� K� wlhc� p_evx� bkihevah\Zeky� [_kieZlguc� iZd_l�

ijh]jZff� .HLO� 9LVLRQ� >�@�� <� aZ\bkbfhklb� hl� e_lgh�

l_ogbq_kdbo� oZjZdl_jbklbd� HM� b� E:� wfmeylhj� hij_^_�

ebe��qlh�^ey�\uiheg_gby�\�j_`bf_�j_Zevgh]h�\j_f_gb�

pbnjh\h]h� Ze]hjblfZ� mijZ\e_gby� i_j_f_s_gb_f� h[t�

_dlZ�����lj_[m_lky�gZ��«����[hevr_�hi_jZpbc��q_f�^ey�

jZkq_lZ�ih�FIG��

Wdki_jbf_glZevgZy�qZklv��

Ijh\_jdZ�wnn_dlb\ghklb�ihemq_ggh]h�pbnjh\h]h�Ze�

]hjblfZ�kZfhgZ\_^_gby�b�kjZ\g_gb_�_]h�k�FIG�hkms_�

kl\eyebkv� k� ihfhsvx� bfblZpbhggh]h� fh^_ebjh\Zgby�

ijb�fZg_\jZo�E:�©af_cdZª��©dh[jZ�Im]Zq_\Zª��©ibdbjh�

\Zgb_� ih^� ahgm�ihjZ`_gby�HMª�� ©dhehdheª��<� dZq_kl\_�

ijbf_jZ�gZ�jbk�� ��ihdZaZg�mqZklhd�ihe_lZ�E:�� dhlhjuc�

kh\_jrZ_l�fZg_\j�lbiZ�©dh[jZª��]^_�ih^�����±�ihdZaZgu�

ljZ_dlhjbb� HM� ijb� agZq_gbyo� D � jZ\guo� ���� b� ������

��±�gZ\_^_gb_�HM�FIG����±�ljZ_dlhjby�ihe_lZ�E:��

<�dZq_kl\_�ihdZaZl_e_c�wnn_dlb\ghklb�kZfhgZ\_^_�

gby�HM�ZgZebabjh\Zebkv�mkdhj_gby�HM�b�agZq_gby�ijh�

fZoh\�K��GZ�jbk�������ijb�l_o�`_�h[hagZq_gbyo��qlh�b�gZ�
jbk�����ijb\_^_gu� aZ\bkbfhklb� l_dmsbo�ijhfZoh\�b�mk�

dhj_gbc�HM�hl�\j_f_gb�W�

�

Jbk�����LjZ_dlhjbb�ihe_lZ�HM�b�E:�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
���

�

Jbk�����AgZq_gby�ijhfZoh\�K�hl�\j_f_gb�W

�

Jbk�����AgZq_gby�mkdhj_gbc�HM�hl�\j_f_gb�W�

Ba�ZgZebaZ�jbk������ke_^m_l��qlh�\�kemqZ_�bkihevah�

\Zgby� pbnjh\h]h� Ze]hjblfZ� ���� ijb� gZ\_^_gbb� gZ� fZ�

g_\jbjmxsb_� \ha^mrgu_�E:� agZq_gby� ihi_j_qgh]h� mk�

dhj_gby� HM� mf_gvrZxlky� gZ� ��«���� b� ijhfZoZ� gZ�

��«�����ih�kjZ\g_gbx�FIG��

AZdexq_gb_�

J_amevlZlu�bkke_^h\Zgby�ihdZaZeb��qlh�ijb�gZ\_^_�

gbb� gZ� g_fZg_\jbjmxsbc� E:� ij_^eh`_gguc� Ze]hjblf�

bf__l�l_�`_�ihdZaZl_eb�wnn_dlb\ghklb��qlh�b�FIG��H^�

gZdh�_keb�E:�kh\_jrZ_l�lZdb_�fZg_\ju��dZd�©dh[jZ�Im�

]Zq_\Zª��©dhehdheª��©ibdbjh\Zgb_ª�mf_gvr_gb_�\_ebqb�

gu� ijhfZoZ� b� lj_[m_fuo� agZq_gbc� mkdhj_gby� HM� kh�

klZ\ey_l� ��«���� b� ��«���� khhl\_lkl\_ggh�� ih� kjZ\�

g_gbx�k�ljZ^bpbhgguf�FIG��Ijb�wlhf�ieZlhc�y\ey_lky�

m\_ebq_gb_� \uqbkebl_evguo� aZljZl� gZ� �«����� Djhf_�

lh]h� ihdZaZgh�� qlh� \hafh`gZ� ijZdlbq_kdZy� j_ZebaZpby�

ij_^eh`_ggh]h� pbnjh\h]h� Ze]hjblfZ� ���� \� j_Zevghf�

fZkrlZ[_�\j_f_gb�gZ�FD�:L��6$0�*����

Ebl_jZlmjZ�

���=hem[_\�B�K���K\_leh\�<�=��Ijh_dlbjh\Zgb_�a_gbl�

guo�mijZ\ey_fuo�jZd_l����F���Ba^Zl_evkl\h�F:B��������±�

����k��

���F_jdmeh\�<�B��:e]hjblfu�gZ\_^_gby�jZd_l�\ha^mo�

ih\_joghklv�ijb�ihemZdlb\ghf�kbgl_abjh\Zgbb� ZiiZjZ�

lmju�Zgl_ggu����JZ^bhl_ogbdZ������������������k��

���<_cp_ev�<�:��JZ^bhkbkl_fu�mijZ\e_gby��F���>jh�

nZ��������������k��

���Qb`h\�:�:���:\eZk_ghd�:�<��HilbfbaZpby�kZfhgZ�

\_^_gby� mijZ\ey_fhc� jZd_lu� gZ� ]jmiih\mx� jZ^bhehdZ�

pbhggmx�p_ev����JZ^bhwe_dljhgbdZ������������±�K��������

���F_jdmeh\�<�B���DZgZs_gdh\�:�B��Kbgl_a�b�ZgZeba�

Ze]hjblfZ� ljZ_dlhjgh]h� mijZ\e_gby�e_lZl_evguo� ZiiZ�

jZlh\�� gZ\h^bfuo� gZ� bgl_gkb\gh� fZg_\jbjmxsb_� \ha�

^mrgu_�p_eb����JZ^bhl_ogbdZ������������±�K���������

���F_jdmeh\�<�B��LjZ_dlhjgh_�mijZ\e_gb_�gZ[ex^_�

gb_f�b�ihdZaZl_eb�wnn_dlb\ghklb�[hjlh\uo�jZ^bhehdZ�

pbhgguo�kbkl_f����JZ^bhl_ogbdZ������������±�K���������

��� Dbjbeeh\� K�G��� LhdZjv� :�>�� Wnn_dlb\guc� Ze]h�

jblf�gZ\_^_gby�h[t_dlZ�mijZ\e_gby�gZ�fZg_\jbjmxsb_�

\ha^mrgu_�p_eb����<_klgbd�J=JLM��JyaZgv��������<ui�����

±�K��������

���DZgZs_gdh\�:�B���F_jdmeh\�<�B��:\bZpbhggu_�kbk�

l_fu� jZ^bhmijZ\e_gby�� JZ^bhwe_dljhggu_� kbkl_fu�

kZfhgZ\_^_gby��L����±�F���JZ^bhl_ogbdZ��������±�����k��

���HnbpbZevguc�kZcl�nbjfu�$WPHO�KWWS���ZZZ��DWPHO��

kRP��

�

�
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Ihemq_gu� Zkbfilhlbq_kdb_� \ujZ`_gby� ^ey� kf_s_gby� b� ^bk�

i_jkbb� hp_gdb� qZklhlu� ]Zjfhgbq_kdh]h� kb]gZeZ� gZ� nhg_� Z^^b�

lb\gh]h� klZpbhgZjgh]h� ]Zmkkh\kdh]h�rmfZ� f_lh^hf� g_ebg_cguo�

gZbf_gvrbo� d\Z^jZlh\�� <� hlebqb_� hl� jZg__� him[ebdh\Zgguo� j_�

amevlZlh\�� ij_^klZ\e_ggu_� \ujZ`_gby� kijZ\_^eb\u� ^ey� agZq_�
gbc�qZklhlu�gZ�\kzf�bgl_j\Ze_�baf_j_gby��\dexqZy�agZq_gby�dZd�

\[ebab�gmey��lZd�b�\[ebab�qZklhlu�^bkdj_lbaZpbb�Dhl_evgbdh\Z��
Ihemq_ggu_� hp_gdb� kh]eZkmxlky� k� j_amevlZlZfb� klZlbklbq_�

kdh]h�fh^_ebjh\Zgby��

M>D�������������

LHQGHKLV�HP?GDB�Q:KLHLU�=:JFHGBQ?KDH=H�KB=G:E:��
F?LH>HF�G?EBG?CGUO�G:BF?GVRBO�D<:>J:LH<�

DZ]Ze_gdh�F�;���ZkibjZgl�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ���
H�PDLO��PLFKDHO�NDJDOHQNR#JPDLO�FRP�

�

Dexq_\u_� keh\Z�� ]Zjfhgbq_kdbc� kb]gZe��
hp_gdZ� qZklhlu�� f_lh^� gZbf_gvrbo� d\Z^jZlh\��

kf_s_gb_�b�^bki_jkby�hp_gdb��

<\_^_gb_�

AZ^ZqZ� hp_gdb� qZklhlu� ]Zjfhgbq_kdh]h�

kb]gZeZ� ih� h]jZgbq_gghfm� qbkem� ^bkdj_lguo�

^_ckl\bl_evguo�gZ[ex^_gbc�\hagbdZ_l�\�kZfuo�

jZaguo� h[eZklyo� l_ogbdb�� hl� jZ^bhehdZpbb� k�

kbgl_abjh\Zgghc�Zi_jlmjhc�b�fgh]hdZgZevghc�pbnjh\hc�

jZ^bhk\yab��^h�ZgZebaZ�j_qb�b�^bZ]ghklbdb�ieZaf_gguo�

mkdhjbl_e_c��>ey�j_r_gby�wlhc� aZ^Zqb�rbjhdh�bkihev�

am_lky� f_lh^� fZdkbfZevgh]h� ijZ\^hih^h[by�� ©*RRJOH�

6FKRODUª� gZoh^bl�[he__� ���� kkuehd� gZ� h^gm� ba� i_j\uo�

klZl_c��ZgZebabjmxsbo�\ebygb_�rmfZ�gZ�lhqghklv�hp_g�

db� >�@�� Wlh� k\b^_l_evkl\m_l� h� ijZdlbq_kdhc� \Z`ghklb�

bamq_gby�lhqghklb�hp_gdb�qZklhlu�f_lh^hf�fZdkbfZev�

gh]h�ijZ\^hih^h[by��

<�jy^_�jZ[hl� >����@��qm\kl\bl_evghklv�hp_gdb�d�rmfm�

hp_gb\Z_lky� imlzf� ZgZebaZ� ]jZgbpu� DjZf_jZ�JZh� \�

nhjf_��kijZ\_^eb\hc�^ey�g_kf_szgghc�hp_gdb��H^gZdh�

^ey�qZklhl��[ebadbo�d�gme_\hc�b�d�qZklhl_�Dhl_evgbdh\Z��

hp_gdZ� fZdkbfZevgh]h� ijZ\^hih^h[by� y\ey_lky� kf_�

szgghc��DZd�ba\_klgh� >�@��^bki_jkby�kf_szgghc�hp_gdb�

fh`_l�[ulv�f_gvr_��q_f� ]jZgbpZ�DjZf_jZ�JZh�^ey�g_�

kf_szgghc�hp_gdb��<�^Zgghc�klZlv_�ihemq_gu�Zkbfilh�

lbq_kdb_�hp_gdb�^bki_jkbb��kijZ\_^eb\u_�^ey�\k_o�agZ�

q_gbc� qZklhlu� kbgmkhb^Zevgh]h� kb]gZeZ�� Ihemq_ggu_�

ZgZeblbq_kdb_�hp_gdb�kh]eZkmxlky�k�j_amevlZlZfb�qbk�

e_ggh]h�fh^_ebjh\Zgby�f_lh^hf�Fhgl_�DZjeh���

IhklZgh\dZ�aZ^Zqb�

Bkoh^gu_� ^Zggu_� ij_^klZ\eyxl� kh[hc� \_dlhj��

^bkdj_lgh]h� ]Zjfhgbq_kdh]h�kb]gZeZ�k�qZklhlhc� P ��Zf�

ieblm^hc�
�: � b� nZahc�

�M �� \hafmszggh]h� Z^^blb\guf�

rmfhf�Q ���

Q\\ ��� � � ����

]^_�

> @ �FRV� �� MP � N[$���
\ �� ����� �� 1N[N � �a^_kv� b�

^Ze__�
N@>D �h[hagZqZ_l�N�c�we_f_gl�\_dlhjZ�D ��^ey�\k_o�

\_dlhjh\� N� ��«1���Ijb� lZdhf� ij_^klZ\e_gbb� kb]gZeZ��
qZklhl_�Dhl_evgbdh\Z�khhl\_lkl\m_l� SP  �jZ^�hlkqzl���

<�^Zevg_cr_f�ih^jZamf_\Z_f��qlh� Q �ij_^klZ\ey_l�
kh[hc� g_dhjj_ebjh\Zgguc� klZpbhgZjguc� ]Zmkkh\kdbc�

rmf�k�gme_\uf�kj_^gbf�b�^bki_jkb_c� �V ��

<\_^zf� dhkbgmk� b� kbgmk� \_dlhju� ��Pk �� ��PV �� ]^_�

> @ �FRV��� NN [PP  k �� > @ �VLQ��� NN [PP  V �� Z� lZd`_� _^bgbq�

gu_�\_dlhju�

������ PPP FFHF  �

������ PPP VVHV  �

G_\hafmszgguc� kbgmkhb^Zevguc� kb]gZe� fh`gh�

ij_^klZ\blv�\�\b^_�

> @ ���� PP VF

���
HH\ EZ

N
� �� ����

]^_�

�FRV�M$D  �� �VLQ�M$E  �

���*��FRV����� �

��

�
PM� 1$$ �

��*��FRV��

��*��FRV�
��FRV�

�

�

PM

PM
M

�
�

 �

P

P
P

VLQ

�VLQ�
��

1

1
*  �

Ij_bfms_kl\h�lZdhc�iZjZf_ljbaZpbb�aZdexqZ_lky�\�

lhf��qlh�ijb�ZgZeba_�qm\kl\bl_evghklb�hp_gdb�qZklhlu�d�

ihf_oZf�ke_^m_l�hkgh\u\Zlvky�gZ�bf_xs_c�nbabq_kdbc�

kfuke� ghjf_� kb]gZeZ��<�ij_^klZ\e_gbb� ���� ghjfZ� jZ\�

gy_lky� : ��

GZoh`^_gb_�hp_gdb�qZklhlu� aZdexqZ_lky�\�ih^[hj_�

iZjZf_ljh\� Z �� E ��Q �fh^_eb�kb]gZeZ�  �����PRGHO QED�\ �

���� QQ VF HH ED � ��fbgbfbabjmxsbo�?\deb^h\m�ghjfm�

g_\yadb��lh�_klv�jZaghklb�f_`^m�aZ^Zgguf�kb]gZehf� \ �

b�fh^_evx�
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?keb�rmf� �Q  ��g_\yadZ�h[jZsZ_lky�\�gmev�bkdex�

qbl_evgh� ijb� PQ  �� >_ckl\bl_evgh�� jZkkfhljbf� fZl�

jbpm�<Zg^_jfhg^Z�
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9 ��

JZ\_gkl\h� gmex� g_\yadb� U � ih^jZamf_\Z_l� kms_kl�
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