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Dexq_\u_� keh\Z�� h[gZjm`_gb_�ebgbc� we_d�

ljhi_j_^Zq�� h[gZjm`_gb_� ijh\h^h\�� ij_h[jZah�

\Zgb_� JZ^hgZ�� fgh]hZ]_glgu_� kbkl_fu�� jZkih�

agZ\Zgb_�h[jZah\��

<\_^_gb_�

;_kibehlgu_�e_lZl_evgu_�ZiiZjZlu��;IE:��

gZoh^yl� \kz� [he__� rbjhdb_� \hafh`ghklb� ijb�

f_g_gby� \� jZaebqguo� h[eZklyo� q_eh\_q_kdhc� ^_yl_ev�

ghklb��Hlkmlkl\b_�gZ�[hjlm�wdbiZ`Z�ijboh^blky�dhfi_g�

kbjh\Zlv�\ukhdhc�kl_i_gvx�Z\lhfZlbaZpbb�mijZ\e_gby��

eb[h� m^Zezgguf� mijZ\e_gb_f�� H^gZdh�� g_kfhljy� gZ�

hq_\b^gh_� g_kh\_jr_gkl\h� kh\j_f_gguo�[hjlh\uo� kb�

kl_f�mijZ\e_gby�ih�kjZ\g_gbx�k�q_eh\_dhf��^Z`_�hi_�

jZlhj�g_�\k_]^Z�kihkh[_g�ijZ\bevgh�b�[ukljh�hp_gblv�

h[klZgh\dm�b�ijbgylv�j_r_gb_�h�fZgz\j_��<hafh`ghklv�

klhedgh\_gby�;IE:�k�we_f_glZfb�eZg^rZnlZ��jZaebq�

gufb�ihkljhcdZfb�beb�^jm]bfb�\ha^mrgufb�h[t_dlZfb�

kbevgh� h]jZgbqb\Z_l� h[eZklb� ijbf_g_gby� ;IE:� dZd� \�

]jZ`^Zgkdhc��lZd�b�\�\h_gghc�kn_j_��Hkh[mx�hiZkghklv�

\�mkeh\byo�]hjh^Z�^ey�;IE:�ij_^klZ\eyxl�ebgbb�we_d�

ljhi_j_^Zq��H[gZjm`_gb_� ijh\h^h\� b�hp_gdZ� bo� iZjZ�

f_ljh\� k� p_evx� bgnhjfbjh\Zgby� h[� bo� ijbkmlkl\bb�

eb[h�hi_jZlhjZ��eb[h�Z\lhibehlZ�y\ey_lky�ZdlmZevghc�

aZ^Zq_c��Ij_^eZ]Z_fuc� \�^Zgghc� jZ[hl_� kihkh[� h[gZ�

jm`_gby�ebgbc�gZ�bah[jZ`_gbb�fh`_l�[ulv�ihe_a_g�b�\�

jy^_� ^jm]bo� h[eZkl_c� ijbf_g_gby� l_hjbb� h[jZ[hldb�

bah[jZ`_gbc�� gZijbf_j�� \� Zwjhnhlhkt_fd_�� dZjlh]jZ�

nbjh\Zgbb�b�f_^bpbg_��

P_ev�jZ[hlu�±�jZajZ[hldZ�Ze]hjblfZ�h[gZjm`_gby�

b�hp_gdb�iZjZf_ljh\�ijhly`zgguo�ijh\h^h\��gZ[ex^Z�

_fuo�k�ih^\b`gh]h�ghkbl_ey��bah[jZ`_gby�dhlhjuo�fh�

]ml�[ulv�ih^\_j`_gu�agZqbl_evghfm�baf_g_gbx�nhjf�b�

jZaf_jh\�k�l_q_gb_f�\j_f_gb��

AZ^ZqZ�h[gZjm`_gby�ebgbc�we_dljhi_j_^Zq��EWI��gZ�

bah[jZ`_gbb� g_jZaju\gh� k\yaZgZ� k� [he__� h[s_c� aZ^Z�

q_c� h[gZjm`_gby� ijyfhebg_cguo� ]jZgbp� gZ� bah[jZ`_�

gbb�� :gZeba� ebl_jZlmju� ihdZau\Z_l�� qlh� ijbf_g_gb_�

ij_h[jZah\Zgbc�JZ^hgZ��IJ��>�@�b�OZnZ��IO��>�@�y\ey_lky�

h^gbf� ba� jZkijhkljZgzgguo� kihkh[h\� h[gZjm`_gby� ijy�

fhebg_cguo� ]jZgbp��<� lh�`_�\j_fy�ijb�j_r_gbb� aZ^Zqb�

h[gZjm`_gby� EWI� gZ� bah[jZ`_gbb� wlb� ij_h[jZah\Zgby�

bkihevamxlky�ijZdlbq_kdb�ih\k_f_klgh�>����@��

H[uqgh� ijbf_g_gb_� IJ� beb� IO� ih^jZamf_\Z_l� h[�

jZ[hldm� bkoh^gh]h� bah[jZ`_gby� dZdbf�eb[h�^_l_dlhjhf�

]jZgbp�� LZdh_� bah[jZ`_gb_� ih^\_j]Z_lky� IJ� beb� IO��

j_amevlZl� dhlhjh]h� kh^_j`bl� ehdZevgu_� fZdkbfmfu��

ij_^iheh`bl_evgh�khhl\_lkl\mxsb_�dZdhc�eb[h�ijyfhc�

gZ�bkoh^ghf�bah[jZ`_gbb��

H^gZdh�ijbf_g_gb_�\�aZ^Zq_�h[gZjm`_gby�EWI�jZk�

ijhkljZgzgguo� f_lh^h\� h[gZjm`_gby� ijyfhebg_cguo�

]jZgbp�k�bkihevah\Zgb_f�IJ�beb�IO�fZeh�wnn_dlb\gh�

ih�ke_^mxsbf�ijbqbgZf��

±�dZ`^uc�ijh\h^�EWI�kh^_j`bl�^\_�ijyfhebg_cguo�

]jZgbpu�� dZ`^Zy�ba�dhlhjuo�h[gZjm`b\Z_lky�h[uqgufb�

f_lh^Zfb�dZd�kZfhklhyl_evgZy�]jZgbpZ��

±�\�]hjh^kdhc�f_klghklb��]^_�qZs_�\k_]h�fh`gh�gZ[�

ex^Zlv�EWI�� ^hklZlhqgh� fgh]h� ijyfhebg_cguo� ]jZgbp�

hl� h[t_dlh\� bkdmkkl\_ggh]h� ijhbkoh`^_gby� �gZijbf_j��

a^Zgbc���g_�bf_xsbo�d�EWI�gbdZdh]h�hlghr_gby��\ke_^�

kl\b_�q_]h�\hagbdZ_l�ijh[e_fZ�hlebqby�ijhkluo�ijyfh�

ebg_cguo�]jZgbp��hl�]jZgbp��ijbgZ^e_`Zsbo�EWI��

±�gZ� nhg_� h[t_dlh\� _kl_kl\_ggh]h� ijhbkoh`^_gby�

beb� ijhklh� h[t_dlh\� keh`ghc� g_h^ghjh^ghc� l_dklmju�

aZljm^gbl_evgh�^_l_dlbjh\Zlv�ijyfhebg_cgu_� ]jZgbpu�

h[uqgufb� kihkh[Zfb�� bkihevamxsbfb� bgnhjfZpbx� h�

kdhjhklb� i_j_iZ^Z� yjdhklb�� gh� ijZdlbq_kdb� b]ghjbjmx�

sbfb�gZijZ\e_gb_�wlh]h�i_j_iZ^Z�ijb�ijbf_g_gbb�^_�

l_dlhjZ�]jZgbp��

±�\� kemqZ_� gZ[ex^_gby�EWI� k� [ebadh]h� jZkklhygby�
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beb�gZ�bo�\ukhl_�b�ijb�hij_^_ezgguo�jZdmjkZo�g_dhlh�

ju_� ijh\h^Z� g_� [m^ml� ijyfhebg_cgufb�� \f_klh� wlh]h�

hgb� [m^ml� ijbf_jgh� khhl\_lkl\h\Zlv� mjZ\g_gbyf� p_i�

ghc� ebgbb� >�@� k� ihijZ\dhc� gZ� jZkly`bfhklv� b� g_Z[kh�

exlgmx� ]b[dhklv� ijh\h^h\�� Z� lZd`_� wnn_dl� i_jki_d�

lb\u�gZ[ex^_gby��

<� >�@� ij_^eZ]Z_lky� hlebqZlv� ijh\h^Z� hl� h[uqguo�

]jZgbp� ih� ijbagZdm� gZijZ\e_gby� ]jZ^b_glZ��IhdZaZgh��

qlh� bkihevah\Zgb_� bgnhjfZpbb� h� gZijZ\e_gbb� ]jZ^b�

_glZ�iha\hey_l�ih\ukblv�lhqghklv�h[gZjm`_gby�ijyfuo�

\� mkeh\byo� rmfZ� beb� keh`gh]h� g_h^ghjh^gh]h� nhgZ��

LZdbf�h[jZahf�� bkihevah\Zgb_� \_dlhjgh]h�ihey� ]jZ^b�

_glZ�^ey� h[gZjm`_gby�EWI� gZ� bah[jZ`_gbb� ij_^klZ\�

ey_lky�h[hkgh\Zgguf��Hkgh\u\Zykv�gZ�wlhf�ijbgpbi_��

\� >�@�\\h^blky� lZd�gZau\Z_fh_�bgl_]jZevgh_�\_dlhjgh_�

ij_h[jZah\Zgb_�JZ^hgZ��B<IJ���\uqbkey_fh_�gZ�hkgh�

\_�h[uqgh]h��
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]^_� � � �6 V D �±� j_amevlZl� <IJ�� � � �V D �±� iZjZf_lju� ijy�

fhc�� > @I) �±�IJ�� � � �I [ \ �±�bkoh^gh_�bah[jZ`_gb_��

K�ihfhsvx�B<IJ�fh`gh�h[gZjm`blv�ijyfu_�ebgbb�

ijh\h^h\��\�lhf�qbke_�gZ�g_h^ghjh^ghf�nhg_��Z�lZd`_�

hp_gblv�bo�lhesbgm�\�ibdk_eyo��<�hlebqb_�hl�IJ�^Zggh_�

ij_h[jZah\Zgb_�fh`_l�bf_lv�dZd�iheh`bl_evgu_��lZd�b�

hljbpZl_evgu_�agZq_gby��<�lh�`_�\j_fy�B<IJ�h[eZ^Z�

_l� b� ijb\uqguf� ^ey� IJ� k\hckl\Zfb� ±� _]h� ehdZevgu_�

wdklj_fmfu� �fbgbfmfu� b� fZdkbfmfu�� dhk\_ggh� fh]ml�

mdZau\Zlv� gZ� gZebqb_� ijyfhebg_cghc� ]jZgbpu�� LZdbf�

h[jZahf��B<IJ�ij_^klZ\ey_lky� gZb[he__� ih^oh^ysbf�

ij_h[jZah\Zgb_f� ^ey� bkihevah\Zgby� ijb� j_r_gbb� aZ�

^Zqb�h[gZjm`_gby�EWI��

<�khhl\_lkl\bb�k�jZajZ[hlZgguf�gZ�hkgh\_�B<IJ�Ze�

]hjblfhf�h[gZjm`_gby�EWI�gZ� bah[jZ`_gbb� �jbk�����

\uihegyxlky�ke_^mxsb_�^_ckl\by��

���h[jZ[Zlu\Z_fh_� bah[jZ`_gb_� jZa[b\Z_lky� gZ�

d\Z^jZlgu_� [ehdb� nbdkbjh\Zggh]h� jZaf_jZ�� ijb� wlhf�

dZ`^uc� khk_^gbc�[ehd� k^\bgml� hlghkbl_evgh� l_dms_]h�

gZ�iheh\bgm�rbjbgu�[ehdh\��

���njZ]f_glu�bah[jZ`_gby��ijbgZ^e_`Zsb_�dZ`^hfm�

ba�[ehdh\��ih^\_j]Zxlky�B<IJ��j_amevlZlu�dhlhjuo�ih^�

\_j]Zxlky�ijhp_^mj_�ihbkdZ�ehdZevguo�wdklj_fmfh\��

���ihemq_ggu_� kibkdb� ehdZevguo� wdklj_fmfh\� ^ey�

dZ`^h]h� ba�[ehdh\�ih^\_j]Zxlky� hl[jZdh\d_� kgZqZeZ� \�

ij_^_eZo�h^gh]h�[ehdZ��\gmljb[ehdh\hc�nbevljZpbb���Z�

aZl_f�f_`^m�[ehdZfb��f_`[ehqghc�nbevljZpbb���

HklZgh\bfky� ih^jh[g__� gZ� dZ`^hf� ba� imgdlh\��Bk�

oh^gufb�^Zggufb�^ey�B<IJ�y\ey_lky�\_dlhjgh_�ihe_�

ZgZebabjm_fh]h�bah[jZ`_gby��LZd�dZd�wlhfm�ij_h[jZah�

\Zgbx�ih^\_j]Zxlky�qZklb�bah[jZ`_gby��lh�jZkqzl�]jZ�

^b_glgh]h�ihey�\uihegy_lky�ij_^\Zjbl_evgh�^ey�\k_]h�

bah[jZ`_gby��Z�aZl_f�^ey�dZ`^h]h�hl_evgh]h�[ehdZ�\u�

^_ey_lky�k\hc�njZ]f_gl�wlh]h�ihey��gZ�hkgh\_�dhlhjh]h�

jZkkqblu\Z_lky�B<IJ��

Ijb� h[uqghf� jZa[b_gbb� h[eZklb� bah[jZ`_gby� gZ�

d\Z^jZlgu_�[ehdb��ijb�dhlhjhf�hlkmlkl\m_l�gZeh`_gb_��

\hafh`_g�kemqZc��dh]^Z�ijh\h^�ihiZ^Z_l�gZ�f_klh�kludZ�

^\mo�jy^h\�[ehdh\��<�lZdhf�kemqZ_�jZagu_� ]jZgbpu�h^�

gh]h� dZ[_ey�ihiZ^ml� gZ� jZagu_�[ehdb��qlh�g_� iha\hebl�

jZkihagZlv� wlhl� h[t_dl� dZd� EWI�� LZd`_� ijb� kebrdhf�

fZehc� ^ebg_� ihiZ\r_]h� \� [ehd� njZ]f_glZ� dZ[_ey� �ih�

hlghr_gbx� d� jZaf_jZf� wlh]h�[ehdZ��ehdZevguc� wdklj_�

fmf�hdZ`_lky�keZ[h�\ujZ`_g�b�fh`_l�[ulv�ijhb]ghjb�

jh\Zg��>ey� dhfi_gkZpbb� ih^h[guo� g_`_eZl_evguo� wn�

n_dlh\�[ehdh\hc�h[jZ[hldb��\�khhl\_lkl\bb�k�ij_^eZ]Z�

_fuf� Ze]hjblfhf�� khk_^gb_� [ehdb� k^\bgmlu� ^jm]� hl�

^jm]Z�g_�gZ�jZaf_j�[ehdZ��Z�gZ�_]h�iheh\bgm��LZdbf�h[�

jZahf��ijZdlbq_kdb�ex[Zy�qZklv�dZ[_ey�� lZd�beb�bgZq_��

ihiZ^_l� \� ^hklZlhqghf� ^ey� h[gZjm`_gby� h[tzf_� \� dZ�

dhc�eb[h�[ehd��

�

Jbk�����;ehd�ko_fZ�Ze]hjblfZ�h[gZjm`_gby��

ebgbc�we_dljhi_j_^Zq�

GZ� ke_^mxs_f� ihke_� jZa[b_gby� rZ]_� \uihegy_lky�

B<IJ� hl� dZ`^h]h� ba� [ehdh\��Bah[jZ`_gb_�� kh^_j`Zs__�

j_amevlZl�wlh]h�ij_h[jZah\Zgby��ih^\_j]Z_lky�jZafulbx�

^ey� mf_gvr_gby� qbkeZ� eh`guo� h[gZjm`_gbc��J_amevlZl�

ihke_^g_c�hi_jZpbb�ih^\_j]Z_lky�ihbkdm�ehdZevguo�wdk�

lj_fmfh\��DZ`^uc�gZc^_gguc�wdklj_fmf�fh`_l�khhl\_l�

kl\h\Zlv�dZ[_ex�gZ�bkoh^ghf�bah[jZ`_gbb��eb[h�y\ey_l�

ky�j_amevlZlhf�eh`gh]h�h[gZjm`_gby��>ey�kgb`_gby�qbk�

eZ�eh`guo�lj_\h]�gZ�ke_^mxs_f�wlZi_�ijbf_gy_lky�\gm�

ljb[ehdh\Zy� nbevljZpby�� kljhblky� ]bklh]jZffZ� dhg�

ljZklghklb� gZc^_gguo� ehdZevguo� wdklj_fmfh\�� ih� dhlh�

jhc� w\jbklbq_kdbf� djbl_jb_f� \u[bjZ_lky� ihjh]� nbev�

ljZpbb��<�kibkd_�gZc^_gguo�ehdZevguo�fZdkbfmfh\�dZ`�

^h]h�hl^_evgh�\aylh]h�[ehdZ�hklZxlky�ebrv�l_�ba�gbo��qvy�

dhgljZklghklv�g_�gb`_�ihjh]h\hc�^ey�wlh]h�[ehdZ��

Wdki_jbf_glZevgu_� bkke_^h\Zgby� ihdZaZeb�� qlh�

ijbf_g_gb_� d� h[gZjm`_gguf�njZ]f_glZf�ijh\h^h\�ih�

jh]h\hc� nbevljZpbb� ih� kl_i_gb� \ujZ`_gghklb� wdklj_�

fmfZ� �dhgljZklm�f_`^m�ijh\h^hf�b�nhghf��mfgh`_ggh�

fm�gZ�^ebgm�njZ]f_glZ��g_�^hklZlhqgh�^ey�^hklb`_gby�
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ijb_fe_fhc� lhqghklb�� ;he__� ^_lZevguc� ZgZeba� \u�

y\be��qlh�jZkij_^_e_gb_�iehlghkl_c�\_jhylghkl_c�dhg�

ljZklghklb� wdklj_fmfh\�^ey�eh`guo� b�ijZ\bevguo� h[�

gZjm`_gbc�keZ[h�hlebqbfu��Ba�wlh]h�ke_^m_l��qlh�ijh�

[e_fm� iheghklvx� g_� j_rbl� ^Z`_� hilbfZevgZy� ihjh]h�

\Zy�nbevljZpby��

Eh`gh� h[gZjm`_ggu_� k_]f_glu� ijh\h^h\� hlebqZ_l�

ijhba\hevghklv�bo�iheh`_gby�b�hjb_glZpbb��\�lh�\j_fy�

dZd�k_]f_glu��ijbgZ^e_`Zsb_�ijh\h^Zf��k�\ukhdhc�\_�

jhylghklvx�bf_xl�k\hz�ijh^he`_gb_�\�khk_^gbo�[ehdZo�

ih�h[_bf�klhjhgZf�\�\b^_�^jm]bo�k_]f_glh\�kh�koh`_c�

hjb_glZpb_c�b�jZkiheh`_gguo� lZd��qlh�\f_kl_�hgb�h[�

jZamxl� p_iv� k_]f_glh\� k� fZehc� djb\baghc�� Ih^h[gu_�

p_ib�\�^Zevg_cr_f�[m^_f�gZau\Zlv� ]jmiiZfb��>ey�\u�

^_e_gby� ih^h[guo� ]jmii� ijbf_gy_lky� f_`[ehqgZy�

nbevljZpby��

LZd�dZd�i_j_[hj�\k_o�\hafh`guo�kh_^bg_gbc�jZaebq�

guo�k_]f_glh\�^jm]�k�^jm]hf�\�ihbkd_�gZb[he__�^ebgghc�

b� ]eZ^dhc� p_ib� y\ey_lky� g_wnn_dlb\guf�� lh� \� ^Zgghc�

jZ[hl_� ^ey� ihkljh_gby� ]jmiiu� k_]f_glh\� ijbf_gy_lky�

fgh]hZ]_glguc�ih^oh^��<�khhl\_lkl\bb�k�h^gbf�ba�\Zjb�

Zglh\� wlh]h� ih^oh^Z� >�@� dZ`^uc� k_]f_gl� ^he`_g� [ulv�

ij_^klZ\e_g�Z]_glhf�ihlj_[ghklb��Z�dZ`^Zy�^himklbfZy�

k\yav�f_`^m�^\mfy� k_]f_glZfb� ±�Z]_glhf� \hafh`ghklb��

K\yav�hp_gb\Z_lky�dZd�^himklbfZy��_keb��

���khhl\_lkl\mxsb_� k_]f_glu� ijbgZ^e_`Zl� jZaguf�

[ehdZf��

���k^\b]�h^gh]h�[ehdZ�hlghkbl_evgh�^jm]h]h�g_�ij_�

\urZ_l�rbjbgu�[ehdZ�ih�dZ`^hc�ba�hk_c��

���^\Z� k_]f_glZ� bf_xl� koh`mx� hjb_glZpbx� b� k� ^h�

klZlhqghc� lhqghklvx� fh]ml� [ulv� Ziijhdkbfbjh\Zgu�

ijyfhc��

Ihke_^gbc�imgdl�\uihegy_lky�ijb�mkeh\bb��
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]^_� �D �b� �D �±� m]eu� ih\hjhlZ� h[hbo� k_]f_glh\�� D' �±�

ihjh]� g_kh\iZ^_gby� m]eh\� �D �b �D �� �U �b� �U �±� k^\b]b�

h[hbo�k_]f_glh\�hlghkbl_evgh�p_gljh\�bo�[ehdh\�� [' �b�

\' �±� dhhj^bgZlu� k^\b]Z� \lhjh]h� [ehdZ� hlghkbl_evgh�

i_j\h]h� \� ibdk_eyo�� U' �±� ihjh]� g_kh\iZ^_gby� k^\b]Z�

k_]f_glh\��<_ebqbgu� D' �b� U' �aZ^Zxlky�aZjZg__��

?keb� dZdhc�lh� ba�k_]f_glh\� g_� gZoh^bl�^ey� k_[y� gb�

h^ghc� ^himklbfhc� k\yab� gZ� gZqZevghf� wlZi_�� lh� Z]_gl�

ihlj_[ghklb�^ey�g_]h�g_�kha^Zzlky��

Hkgh\gZy� b^_y� fgh]hZ]_glgh]h� ih^oh^Z� k� Z]_glZfb�

ihlj_[ghklb�b�\hafh`ghklb�aZdexqZ_lky�\�lhf��qlh�dZ`�

^uc� Z]_gl� ihlj_[ghklb� bs_l� lZdhc� Z]_gl� \hafh`ghklb��

k\yav�k�dhlhjuf�h[_ki_qbeZ�[u�_fm�gZb[he__�\u]h^gh_�

khklhygb_�� <� ^Zgghc� jZ[hl_� ij_^eZ]Zxlky� ke_^mxsb_�

ijZ\beZ� ih� ihkljh_gbx� k_lb� \hafh`ghklb�ihlj_[ghklb�

�I<�k_lb���

���\u]h^Z� ^ey� g_dhlhjhc� ]jmiiu� k\yaZgguo� \� p_iv�

k_]f_glh\� hij_^_ey_lky� h^bgZdh\h� ^ey� dZ`^h]h� ba� _z�

qe_gh\��

���wlZ� \u]h^Z� hij_^_ey_lky� djbl_jb_f� N �� dhlhjuc�

m\_ebqb\Z_lky� k� jhklhf� jZaf_jZ� ]jmiiu� Q ��qbkeh� \oh�

^ysbo�\�]jmiim�k_]f_glh\��b�mf_gvrZ_lky�k�jhklhf�V �±�

KDH�jZkklhygbc�dhgph\�hlj_adh\�^h�Ziijhdkbfbjmxs_c�

bo�djb\hc��lZdbf�h[jZahf��gZoh^blky�g_dbc�[ZeZgk�f_`�

^m�jZaf_jhf�]jmiiu�b�ijZ\bevghklvx�_z�nhjfu���

�

� Z��� [��

�

� \��� ]��

Jbk�����Ijbf_ju�j_amevlZlh\�hkgh\guo�wlZih\�jZ[hlu�Ze]hjblfZ��Z��±�bkoh^gh_�bah[jZ`_gb_���

[��±�gZc^_ggu_�k�ihfhsvx�B<IJ�k_]f_glu��\��±�j_amevlZl�\gmljb[ehdh\hc�nbevljZpbb���

]��±�j_amevlZl�f_`[ehqghc�nbevljZpbb�
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���dZ`^uc�Z]_gl�\hafh`ghklb�h[hagZqZ_l�\hafh`gmx�

k\yav� ^\mo� Z]_glh\� ihlj_[ghkl_c� \� g_� aZ\bkbfhklb� hl�

lh]h��ij_^klZ\eyxl�eb�hgb�hl^_evgu_�k_]f_glu��beb�`_�

h[t_^bgyxlky�^\_�]jmiiu�\�_sz�[hevrmx�]jmiim��

���dZ`^uc�Z]_gl�ihlj_[ghklb�ijbgbfZ_l�j_r_gb_�h[�

h[t_^bg_gbb� beb� g_� h[t_^bg_gbb� k� ^jm]bf� gZ� hkgh\_�

fZdkbfbaZpbb�djbl_jby��l�_��hg�\uklmiZ_l�aZ�h[t_^bg_�

gb_� k� lZdbf� Z]_glhf�� \� ]jmii_� k� dhlhjuf� hg�^hklb]Z_l�

fZdkbfZevgh]h�agZq_gby�djbl_jby���

���_keb� ^\Z� Z]_glZ� ihlj_[ghklb� \uklmibeb� aZ� h[t�

_^bg_gb_� ^jm]� k� ^jm]hf� ihkj_^kl\hf� ]hehkh\Zgby� aZ�

khhl\_lkl\mxsbc� Z]_gl� \hafh`ghklb�� h[Z� Z]_glZ� ih�

lj_[ghklb�b�Z]_gl�\hafh`ghklb�bkq_aZxl��b�ihy\ey_lky�

gh\uc� Z]_gl� ihlj_[ghklb�� \dexqZxsbc� \� k_[y� gh\mx�

h[t_^bgzggmx�]jmiim�k�khhl\_lkl\mxsbf�djbl_jb_f��

���h[t_^bg_gb_�\�gh\uc�Z]_gl�ihlj_[ghkl_c�g_h[jZ�

lbfh�b�khijh\h`^Z_lky�bkdexq_gb_f�jy^Z�Z]_glh\�\ha�

fh`ghklb�� k\yaZgguo� k� mqZklgbdZfb� h[t_^bg_gby�� l�d��

wlb�\hafh`ghklb�l_i_jv�g_j_Zebam_fu��

���_keb�gZ� dZdhf�lh�wlZi_�Z]_gl�ihlj_[ghklb�hdZau�

\Z_lky� [_a� _^bghc� \hafh`ghklb�� lh� hg� kqblZ_lky� ijh�

r_^rbf�nbevljZpbx�� _keb� jZaf_j� _]h� ]jmiiu� ij_\u�

rZ_l� g_dhlhjh_� ihjh]h\h_� agZq_gb_� �\�ijhlb\ghf�kem�

qZ_�hg�bkdexqZ_lky���

Djbl_jbc� N �hij_^_ey_lky�ih�\ujZ`_gbx��
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]^_� D �±� jZaf_j� klhjhgu�[ehdZ� \�ibdk_eyo�� �N �� �N �b� �N �

±�dhwnnbpb_glu��ih^[bjZ_fu_�wfibjbq_kdb��

Ijhp_kk�\ukljZb\Zgby�kh_^bg_gbc�y\ey_lky�bl_jZ�

lb\guf��<�kZfhf�gZqZe_� �gZ�i_j\hc�bl_jZpbb�� dZ`^uc�

Z]_gl� ihlj_[ghklb� ij_^klZ\ey_l� h^bg� _^bgkl\_gguc�

k_]f_gl�� klj_fysbcky� klZlv� qZklvx� ]jmiiu� k� fZdkb�

fZevguf� agZq_gb_f� djbl_jby��<klmiZxsb_� \h�\aZbfh�

^_ckl\b_�ih�mdZaZgguf�ijZ\beZf�Z]_glu�ihlj_[ghklb�b�

\hafh`ghklb� \� blh]_� \ukljZb\Zxl� aZdhgq_ggmx� I<�

k_lv��kh^_j`Zsmx�gZc^_ggu_�p_ib�k_]f_glh\��ijbgZ^�

e_`Zsb_�ijh\h^Zf�gZ�bkoh^ghf�bah[jZ`_gbb��

Ijbf_j� j_amevlZlh\� \uiheg_gby� dZ`^h]h� ba� wlZih\�

Ze]hjblfZ�ijb\_^zg�gZ�jbk�����

>ey�mkeh\bc� gZ[ex^_gby� k�gbadbf� hlghr_gb_f� kb]�

gZe�rmf� ^ey� ih\ur_gby� lhqghklb� jZ[hlu� Ze]hjblfZ�

ihke_� hdhgqZgby� h[jZ[hldb� l_dms_]h� dZ^jZ� lZd`_� ijb�

f_gy_lky�\j_f_ggZy�nbevljZpby��mqblu\ZxsZy�j_amev�

lZlu�jZ[hlu�Ze]hjblfZ�gZ�ij_^u^msbo�dZ^jZo��

Wdki_jbf_glZevgu_�bkke_^h\Zgby�

>ey� hp_gdb� jZ[hlhkihkh[ghklb� Ze]hjblfZ� [ueZ� bk�

ihevah\ZgZ� \b^_hihke_^h\Zl_evghklv�nhjfZlZ� )XOO� +'�

�����[�����ibdk_e_c���kh^_j`ZsZy������dZ^jZ��gZ������

ba� dhlhjuo� EWI� ijbkmlkl\m_l�� Z� gZ� hklZevguo� ����� ±�

hlkmlkl\m_l��Hp_gdZ�hlghr_gby�kb]gZe�rmf�ijh\h^beZkv�

gZ� hkgh\_� gZm]Z^� \aylh]h� lbibqgh]h� dZ^jZ� ba� wlhc� \b�

^_hihke_^h\Zl_evghklb�� GZ� gzf� ijbkmlkl\h\Zeb� � dZd�

Ze]hjblfZ�EWI�� lZd� b� kl\heu�^_j_\v_\�� dhlhju_��y\ey�

ykv� qZklvx� nhgZ�� fh]ml� hdZaZlvky� hkgh\ghc� ijbqbghc�

eh`guo�h[gZjm`_gbc�^ey�bkke_^m_fh]h��

>ey�hp_gdb�hlghr_gby�kb]gZe�rmf�\�jZkqzl�[_jmlky�

fh^meb� ]jZ^b_glh\�bah[jZ`_gbc�ijh\h^Z��kl\heZ�^_j_�

\Z�b�\k_]h�bah[jZ`_gby��NjZ]f_glu�bah[jZ`_gbc��khhl�

\_lkl\mxsb_�i_j\uf�^\mf�imgdlZf�wlh]h�jy^Z��hlf_q_�

gu� gZ� jbk�� ���Hp_gdZ� wlbo� iZjZf_ljh\� khklZ\ey_l��^ey�

ijh\h^Z� ±� ������ ������ ibdk_ey��� ^ey� kl\heZ� ^_j_\Z� ±�

������ ������ ibdk_ey��� ^ey� \k_]h� bah[jZ`_gby� ±� ������

�������� ibdk_e_c��� LZdbf� h[jZahf�� hlghr_gb_� kj_^gbo�

fh^me_c� ]jZ^b_glZ� ^ey� ijh\h^Z� b� kl\heZ� ^_j_\Z� kh�

klZ\ey_l� ��������Z�^ey�ijh\h^Z� b� \k_]h� bah[jZ`_gby� ±�

������qlh� \� h[hbo� kemqZyo� ]h\hjbl� h�^hklZlhqgh� gbadhf�

hlghr_gbb� kb]gZe�rmf� ^ey� ^Zgghc� \b^_hihke_^h\Z�

l_evghklb��

Ih� blh]Zf� ijh\_^zgguo� wdki_jbf_glZevguo� bkke_�

^h\Zgbc� gZ� ^Zgghc� \b^_hihke_^h\Zl_evghklb� �jbk�� ���

ihemq_gu�ke_^mxsb_�j_amevlZlu��

±�qZklhlZ� ijZ\bevgh]h� h[gZjm`_gby� khklZ\ey_l�

���������

±�qZklhlZ�eh`gh]h�h[gZjm`_gby�khklZ\ey_l���������

�

Jbk������KemqZcguc�dZ^j�\b^_hihke_^h\Zl_evghklb��\ayluc�^ey�hp_gdb�hlghr_gby�kb]gZe�rmf��k�hlf_q_ggufb��

gZ�gzf�njZ]f_glZfb��khhl\_lkl\mxsbfb�bah[jZ`_gbx�ijh\h^Z��qzjgZy�jZfdZ��b�kl\heZ�^_j_\Z��[_eZy�jZfdZ��
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Jbk������J_amevlZl�h[jZ[hldb�h^gh]h��

ba�dZ^jh\�Ze]hjblfhf�h[gZjm`_gby�EWI��lzfgufb�ebgbyfb�h[hagZq_gu�h[gZjm`_ggu_�ijh\h^Z��

AZdexq_gb_�

JZajZ[hlZgguc� Ze]hjblf� iha\hey_l� k� \ukhdhc� lhq�

ghklvx� h[gZjm`b\Zlv� EWI� gZ� \b^_hihke_^h\Zl_evgh�

klb��H^gZdh�p_gghklv�^Zgghc�jZ[hlu�ij_^klZ\ey_lky�g_�

klhevdh�_z�gZklhysbfb�j_amevlZlZfb��kdhevdh�i_jki_d�

lb\Zfb�^Zevg_cr_]h�jZa\blby��lZdbfb�dZd��mqzl�fh^_eb�

[he__� keh`ghc�nhjfhc� ijh\h^Z�� q_f� ijyfZy� �ijb� \u�

qbke_gbb� djbl_jby� N�� \\_^_gb_� \hafh`ghklb� jZajmr_�

gby� kha^Zgguo� ]jmii� Z]_glh\� \� kemqZ_�� _keb� h^gZ� ba�

khklZ\guo�qZkl_c�\b^bl�[hevrmx�\u]h^m�\�ijbkh_^bg_�

gbb� d� ^jm]hc� ]jmii_��Fgh]hZ]_glguc� ih^oh^�� bkihevam�

xsbcky�\�^Zgghc�jZ[hl_��fh`_l�[ulv�bkihevah\Zg�b�\�

aZ^ZqZo�jZkihagZ\Zgby�[he__�keh`guo�h[jZah\��<�wlhf�

kemqZ_� ]_hf_ljbq_kdb_� ijbfblb\u� ^he`gu� [ulv� kih�

kh[gu� kh[bjZlvky� g_� lhevdh� \� djb\u_�� gh� b� \� [he__�

keh`gu_�]_hf_ljbq_kdb_�h[t_dlu��^ey�q_]h�g_h[oh^bfh�

mkeh`gblv�ijZ\beZ�\aZbfh^_ckl\by�Z]_glh\��

Bkke_^h\Zgby� \uiheg_gu� ijb� ih^^_j`d_� ]jZglZ�

Ij_ab^_glZ�JN� ^ey� ]hkm^Zjkl\_gghc� ih^^_j`db�fheh�

^uo�jhkkbckdbo�mqzguo�FD��������������

Ebl_jZlmjZ�

���7RIW� 3�$��� ©7KH�5DGRQ�7UDQVIRUP��7KHRU\� DQG� ,PSOH�

PHQWDWLRQ�� 3K'� 7KHVLVª�� 7HFKQLFDO� 8QLYHUVLW\� RI� 'HQPDUN��

������

���<he_]h\�>�;���=mk_\�<�<���Xjbg�>�<��©H[gZjm`_gb_�

ijyfuo�ebgbc�gZ�bah[jZ`_gbyo�gZ�hkgh\_�ij_h[jZah\Z�

gby� OZjleb�� ;ukljh_� ij_h[jZah\Zgb_� OZnZª� ��� Ljm^u�

dhgn_j_gpbb� =jZnbdhg� ������ ���y� f_`^mgZjh^gZy� dhg�

n_j_gpby� ih� dhfivxl_jghc� ]jZnbd_� b� __� ijbeh`_gbyf��

Jhkkby�� Gh\hkb[bjkd�� :dZ^_f]hjh^hd�� ���� bxey� ������ ±��

K�����������

���&DQGDPR�-���.DVWXUL�5���*ROGJRI�'��DQG�6��6DUNDU��©'H�

WHFWLRQ�RI�7KLQ�/LQHV�8VLQJ�/RZ�4XDOLW\�9LGHR�IURP�/RZ�$OWL�

WXGH�$LUFUDIW� LQ�8UEDQ�6HWWLQJVª��,(((�7UDQVDFWLRQV�RQ�DHUR�

VSDFH�DQG�HOHFWURQLF�V\VWHPV��YRO������1R����-XO\�������

���/L��=KHQJURQJ��/LX��<XHH��:DONHU��5RGQH\�$���+D\ZDUG��

5RVV�)���	�=KDQJ�� -LQJODQ� �������7RZDUGV�DXWRPDWLF�SRZHU�

OLQH�GHWHFWLRQ�IRU�D�8$9�VXUYHLOODQFH�V\VWHP�XVLQJ�SXOVH�FRX�

SOHG�QHXUDO�ILOWHU�DQG�DQ�LPSURYHG�+RXJK�WUDQVIRUP��0DFKLQH�

9LVLRQ�DQG�$SSOLFDWLRQV���������SS�����������

���F_jdbg�>�J��<\_^_gb_�\�f_oZgbdm�]b[dhc�gblb��±�F���

GZmdZ��������±�����k��

���6DQGHUV�5HHG�-�1���<HOWRQ�'�-���:LWW�&�&���*DOHWWL�5�5��

©3DVVLYH�2EVWDFOH�'HWHFWLRQ�6\VWHP��32'6��IRU�:LUH�'HWHF�

WLRQª��3URF�RI�WKH�63,(��������$SULO��������

���:eiZlh\�;�:���;Z[Zyg�I�<���Rm[bg�G�X��Ij_h[jZah�

\Zgb_� JZ^hgZ� \� aZ^ZqZo� h[gZjm`_gby� ebgbc� we_dljhi_�

j_^Zq����L_ogbq_kdh_�aj_gb_�\�kbkl_fZo�mijZ\e_gby�������

K[��l_abkh\�gZmq��l_og��dhgn��±�F���������±�K���������>We_d�

ljhgguc� j_kmjk@� KWWS���WYFV�����WHFKQLFDOYLVLRQ�UX�ILOH�WH]LV�SGI�

�^ZlZ�h[jZs_gby���������������

���<bllbo�<�:���Kdh[_e_\�I�H��FmevlbZ]_glgu_�fh^_eb�

\aZbfh^_ckl\by� ^ey� ihkljh_gby� k_l_c� ihlj_[ghkl_c� b�

\hafh`ghkl_c�\�hldjuluo�kbkl_fZo����:\lhfZlbdZ�b�L_e_�

f_oZgbdZ��±�������±�����±�K�����������
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JZkkfZljb\Z_lky� dhfie_dk� Ze]hjblfh\� ^ey� \u^_e_gby� b� ijh�

ke_`b\Zgby� ^\b`msboky� h[t_dlh\� ijb� gZ[ex^_gbb� k� [hjlZ� e_lZ�

l_evgh]h�ZiiZjZlZ��Dhfie_dk� Ze]hjblfh\�\dexqZ_l� \�k_[y��Ze]h�

jblf� hp_gdb� b� dhfi_gkZpby� ]_hf_ljbq_kdbo� ij_h[jZah\Zgbc� bah[�

jZ`_gbc�� Ze]hjblf� \u^_e_gby� ^\b`msboky� h[t_dlh\�� Ze]hjblf�

ijhke_`b\Zgby� h[t_dlh\� b� ijh]ghabjh\Zgby� bo� f_klhiheh`_gby��

Mq_l� hjb_glZpbb� dhfie_dkZ� gZ� ijbf_g_gb_� \� [hjlh\uo� kbkl_fZo�

iha\hebe� ^h[blvky� ijb_fe_fh]h� mjh\gy� \uqbkebl_evghc� keh`gh�

klb� khklZ\eyxsbo� _]h� Ze]hjblfh\��Wdki_jbf_glZevgu_� bkke_^h�

\Zgby�� ijh\_^_ggu_� k� bkihevah\Zgb_f� gZlmjguo� \b^_hkx`_lh\��

ih^l\_j`^Zxl�� qlh� ij_^eZ]Z_fuc� dhfie_dk� ^Z_l� \hafh`ghklv�

j_rZlv�aZ^Zqb�\u^_e_gby�b�ijhke_`b\Zgby�^\b`msboky�h[t_dlh\�k�

m^h\e_l\hjbl_evghc� lhqghklvx�� J_amevlZlu� jZ[hlu� fh]ml�

[ulv�\hklj_[h\Zgu�ijb�kha^Zgbb�[hjlh\uo�kbkl_f�l_ogbq_kdh]h�

aj_gby�e_lZl_evguo�ZiiZjZlh\��\�lhf�qbke_�hlghkysboky�d�fZehc�

b�[_kibehlghc�Z\bZpbb��

M>D�����������

DHFIE?DK�:E=HJBLFH<�<U>?E?GBY�B�IJHKE?@B<:GBY�><B@MSBOKY�
H;T?DLH<�>EY�;HJLH<HC�KBKL?FU�L?OGBQ?KDH=H�AJ?GBY�
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�

Dexq_\u_�keh\Z��\u^_e_gb_�h[t_dlh\��ke_�

`_gb_��]_hf_ljbq_kdb_�ij_h[jZah\Zgby��kbkl_fZ�

l_ogbq_kdh]h�aj_gby��ij_h[jZah\Zgb_�Nmjv_��

<\_^_gb_�

:gZeba� l_g^_gpbc� ihke_^g_]h� \j_f_gb� ih�

dZau\Z_l�� qlh� kms_kl\_ggh� \hajhk� bgl_j_k� d�

[hjlh\uf� kbkl_fZf� l_ogbq_kdh]h� aj_gby�� D�

lZdbf� kbkl_fZf� fh`gh� hlg_klb� kbkl_fu� Z\lh�

fZlbq_kdh]h� h[gZjm`_gby� b� khijh\h`^_gby�

h[t_dlh\�� kbkl_fu� hij_^_e_gby�f_klhiheh`_�

gby�e_lZl_evgh]h�ZiiZjZlZ�ih�kgbfdZf�f_klgh�

klb�� kbkl_fu� memqr_ggh]h� b� kbgl_abjh\Zggh]h�

\b^_gby��

<�^Zgghc�klZlv_�jZkkfZljb\Z_lky�ijh[e_fZ�

\u^_e_gby� b� ijhke_`b\Zgby� ^\b`msboky� h[t�

_dlh\� \� \b^_hihke_^h\Zl_evghklb�� ihemq_gghc�

k� ihfhsvx� [hjlh\h]h� \b^_h^ZlqbdZ�� Fh`gh� \u^_eblv�

lbih\u_�hkh[_gghklb�jZkkfZljb\Z_fhc�ijh[e_fu��

���FZeuc�dhgljZkl�h[t_dlh\�bgl_j_kZ�ih�hlghr_gbx�

d�nhgm��

���G_h^ghjh^ghklv� hilbq_kdhc� kj_^u� b� jZaebqgu_�

Zlfhkn_jgu_�y\e_gby��

���I_j_k_q_gb_�ljZ_dlhjbc�ijhke_`b\Z_fuo�h[t_dlh\��

���AZkehg_gb_�h[t_dlh\�mqZkldZfb�nhgZ��

���;ukljh_�baf_g_gb_�jZdmjkZ�kp_gu��

G_h[oh^bfh�hlf_lblv��qlh�ZgZeba�bah[jZ`_gbc�^he�

`_g� \uihegylvky� \� j_Zevghf� fZkrlZ[_� \j_f_gb�� gh�

\f_kl_�k�l_f�j_kmjku�[hjlh\hc�ZiiZjZlmju��dZd�ijZ\b�

eh��\_kvfZ�h]jZgbq_gu��?s_�h^ghc�ijh[e_fhc��k\yaZg�

ghc�k�kha^Zgb_f�[hjlh\uo�kbkl_f�l_ogbq_kdh]h�aj_gby��

y\ey_lky� hlkmlkl\b_� Zijbhjghc� bgnhjfZpbb� h[� h[t_d�

lZo�bgl_j_kZ��oZjZdl_j_�nhgh\�b�mkeh\byo�hdjm`Zxs_c�

kj_^u�� <\b^m� [hevrh]h� jZaghh[jZaby� \hafh`guo� h[t�

_dlh\��nhgh\�b�mkeh\bc�gZ[ex^_gby�Ze]hjblfu�ZgZebaZ�

bah[jZ`_gbc�� ij_^gZagZq_ggu_� ^ey� [hjlh\uo� kbkl_f�

l_ogbq_kdh]h� aj_gby�� ^he`gu� h[eZ^Zlv� ^he`ghc� mgb�

\_jkZevghklvx� b� h[_ki_qb\Zlv� jZ[hlm� ijb� fbgbfmf_�

Zijbhjghc�bgnhjfZpbb��

AZ^ZqZ� Z\lhfZlbq_kdh]h� h[gZjm`_gby� h[t_dlh\� y\�

ey_lky� h^ghc� ba� dexq_\uo� ^ey� [hevrbgkl\Z� ijbeh`_�

gbc�l_ogbq_kdh]h�aj_gby��GZ�^Zgguc�fhf_gl�ij_^eh`_�

gh�fgh`_kl\h�f_lh^h\� __� j_r_gby��F_`^m� l_f�k� lhqdb�

aj_gby� ijbf_g_gby� \� [hjlh\uo� kbkl_fZo�� kms_kl\mx�

sb_� f_lh^u� h[eZ^Zxl� dZd� hij_^_e_ggufb� ^hklhbg�

kl\Zfb��lZd�b�g_dhlhjufb�g_^hklZldZfb��

<� jZ[hl_� >�@� ij_^eh`_g�f_lh^� Z\lhfZlbq_kdh]h� \u�

^_e_gby� h[t_dlh\� k� bkihevah\Zgb_f� ]bklh]jZff�

gZijZ\e_gguo� ]jZ^b_glh\� >�@�� F_lh^� ^_fhgkljbjm_l�

ohjhrb_� j_amevlZlu�� h^gZdh� lj_[m_l� aZ^Zgby� nhjfu�

h[t_dlZ�b�k\yaZg�k�[hevrbf�h[t_fhf�\uqbke_gbc�

Ba\_klgu� f_lh^u� \u^_e_gby� h[t_dlh\� gZ� hkgh\_�

bgnhjfZpbb� h[� bo�p\_l_� >��� �@��H^gZdh��mklZgZ\eb\Zlv�

gZ�[hjlm�p\_lghc�\b^_h^Zlqbd�g_�\k_]^Z�p_e_khh[jZagh�

\�\b^m�m\_ebq_gby�gZ]jmadb�gZ�dZgZeu�i_j_^Zqb�b�ZiiZ�

jZlmjm�h[jZ[hldb�bah[jZ`_gbc���
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�

Kms_kl\mxl� ih^oh^u� d� \u^_e_gbx� h[t_dlh\� k� bk�

ihevah\Zgb_f�fZrbggh]h� h[mq_gby>�@��>ey�ijbf_g_gby�

ih^h[guo� ih^oh^h\� g_h[oh^bfh� knhjfbjh\Zlv� h[mqZ�

xsmx� \u[hjdm�� qlh� g_� \k_]^Z� e_]dh� k^_eZlv� \� kbem�

[hevrh]h� jZaghh[jZaby� h[t_dlh\� bgl_j_kZ� b� mkeh\bc�

gZ[ex^_gby���

;hevrh_�qbkeh�jZ[hl�ihk\ys_gh�jZa\blbx�f_lh^h\�

\u^_e_gby�h[t_dlh\�k�ihfhsvx�fh^_eb�gZ�hkgh\_�kf_�

kb� ]Zmkkh\kdbo� jZkij_^_e_gbc� >��� �@�� F_`^m� l_f�� \�

[hevrbgkl\_� im[ebdZpbc� jZkkfZljb\Z_lky� bkihevah\Z�

gb_� g_ih^\b`ghc� \b^_hdZf_ju��Kms_kl\mxl� b� jZ[hlu��

hjb_glbjh\Zggu_� gZ� ijbf_g_gb_� \� mkeh\byo� ^\b`_gby�

\b^_h^ZlqbdZ�>�@��

G_kfhljy�gZ�[hevrh_�fgh]hh[jZab_�ba\_klguo�ih^�

oh^h\� d� \u^_e_gbx� h[t_dlh\� gZ� \b^_hbah[jZ`_gbyo��

fh`gh�aZf_lblv��qlh�hgb�eb[h�g_�\k_]^Z�h[eZ^Zxl�ijb�

_fe_fhc� \uqbkebl_evghc� keh`ghklvx�� eb[h� kebrdhf�

lj_[h\Zl_evgu� d� gZebqbx� Zijbhjghc� bgnhjfZpbb� h[�

h[t_dlZo� bgl_j_kZ�� eb[h� g_� ^_fhgkljbjmxl� ^he`gh]h�

dZq_kl\Z�\�mkeh\byo�[ukljh]h�i_j_f_s_gby�b�ih\hjhlh\�

\b^_h^ZlqbdZ��

<� gZklhys_c� jZ[hl_� ij_^eh`_g� dhfie_dk� Ze]hjbl�

fh\��ij_^gZagZq_gguo�^ey�j_r_gby�aZ^Zq�\u^_e_gby�b�

ijhke_`b\Zgby� ^\b`msboky� h[t_dlh\�� :e]hjblfu� g_�

lj_[mxl� ij_^\Zjbl_evgh]h� aZ^Zgby� bgnhjfZpbb� h[�

h[t_dlZo� bgl_j_kZ� b� h[eZ^Zxl� ijb_fe_fhc� \uqbkeb�

l_evghc� keh`ghklvx�� Dhfie_dk� \dexqZ_l� ke_^mxsb_�

hkgh\gu_� we_f_glu�� Ze]hjblf� hp_gdb� b� dhfi_gkZpby�

]_hf_ljbq_kdbo�ij_h[jZah\Zgbc�bah[jZ`_gbc��Ze]hjblf�

\u^_e_gby� ^\b`msboky� h[t_dlh\�� Ze]hjblf� ijhke_`b�

\Zgby�h[t_dlh\�b�ijh]ghabjh\Zgby�bo�f_klhiheh`_gby��

GZa\Zggu_�we_f_glu�dhfie_dkZ�jZkkfZljb\Zxlky�gb`_��

:e]hjblf�hp_gdb�b�dhfi_gkZpbb��

]_hf_ljbq_kdbo�ij_h[jZah\Zgbc�

GZb[he__� jZkijhkljZg_gghc� ijZdlbdhc� y\ey_lky�

mklZgh\dZ� \b^_h^ZlqbdZ� gZ� ]bjhklZ[bebabjh\Zgghc�

ieZlnhjf_��jZaf_sZ_fhc�gZ�[hjlm�e_lZl_evgh]h�ZiiZ�

jZlZ��K� ihfhsvx�ieZlnhjfu�^Zlqbd�fh`_l� \jZsZlvky�

hlghkbl_evgh�ghkbl_ey��Djhf_�lh]h��g_h[oh^bfh�mqblu�

\Zlv�kh[kl\_ggh_�^\b`_gb_�ghkbl_ey�kbkl_fu�l_ogbq_�

kdh]h�aj_gby��LZdbf�h[jZahf��f_`^m�khk_^gbfb�dZ^jZfb�

bf__l�f_klh�]_hf_ljbq_kdh_�jZkkh]eZkh\Zgb_��

Hp_gdZ�b�dhfi_gkZpby�]_hf_ljbq_kdbo�ij_h[jZah\Z�

gbc�ihklmiZxsbo�bah[jZ`_gbc�y\ey_lky�h^gbf�ba�dex�

q_\uo� \hijhkh\�� k\yaZgguf� k� j_r_gb_f� aZ^Zqb� \u^_�

e_gby� b� ijhke_`b\Zgby� h[t_dlh\�� J_r_gb_� wlh]h� \h�

ijhkZ�kms_kl\_gguf�h[jZahf� aZ\bkbl�hl�\u[hjZ�fZl_�

fZlbq_kdhc�fh^_eb��F_`^m� l_f��fh`gh� aZf_lblv��qlh�\�

aZ^ZqZo� \u^_e_gby� b� ijhke_`b\Zgby�^\b`msboky�h[t�

_dlh\��dZd�ijZ\beh��bkihevamxlky�^Zlqbdb�k�madbf�ihe_f�

aj_gby�� LZd`_� mql_f�� qlh� jZkklhygb_� hl�p_gljZ� \b^_h�

^ZlqbdZ� ^h� gZ[ex^Z_fhc� kp_gu� kms_kl\_ggh� [hevr_�

q_f�__�]em[bgZ�b�[hevr_�lh]h�jZkklhygby��gZ�dhlhjh_�aZ�

\j_fy�nhjfbjh\Zgby�hq_j_^gh]h�dZ^jZ�mki_\Z_l�i_j_�

f_klblvky� e_lZl_evguc� ZiiZjZl� ±� ghkbl_ev� kbkl_fu�

l_ogbq_kdh]h� aj_gby�� <� wlbo� mkeh\byo� ^himklbfuf� b�

hijZ\^Zgguf�k�lhqdb�aj_gby�wdhghfbb�\uqbkebl_evguo�

j_kmjkh\� y\ey_lky� bkihevah\Zgb_� _\deb^h\hc� fh^_eb�

]_hf_ljbq_kdbo� ij_h[jZah\Zgbc�� dhlhjZy� ij_^iheZ]Z_l�

gZebqb_� khklZ\eyxsbo� ih\hjhlZ� b� k^\b]Z� ih� dhhj^b�

gZlguf� hkyf�� BeexkljZpby� ijhp_kkZ� nhjfbjh\Zgby�

bah[jZ`_gbc�ihdZaZgZ�gZ�jbk�����

�

Jbk�����BeexkljZpby�ijhp_kkZ�nhjfbjh\Zgby�bah[jZ`_gbc�

ijb�_\deb^h\hc�fh^_eb�]_hf_ljbq_kdbo�ij_h[jZah\Zgbc�

>ey�hp_gdb�k^\b]h\�fh`_l�[ulv�bkihevah\Zg�ohjhrh�

aZj_dhf_g^h\Z\rbc�k_[y�gZ�ijZdlbd_�Ze]hjblf�nZah\hc�

dhjj_eypbb� >�@�H^gZdh��^Zgguc� Ze]hjblf�fh`_l� ijbf_�

gylvky� b� ^ey� hp_gdb� ih\hjhlh\�� _keb� i_j_clb� d� ij_^�

klZ\e_gbx�Zfieblm^gh]h�ki_dljZ�bah[jZ`_gbc�\�iheyj�

ghc�kbkl_f_�dhhj^bgZl��Ijb�ih\hjhl_�bah[jZ`_gby�ijh�

bkoh^bl�lZdhc�`_�ih\hjhl�_]h�Zfieblm^gh]h�ki_dljZ�>��@��

k^\b]� \� ^Zgghf� kemqZ_� g_� hdZau\Z_l� \ebygby�� <� wlhf�

kemqZ_�fh`gh�hl^_evgh�hp_gblv�ih\hjhl��dhlhjuc�[m^_l�

ijhihjpbhgZe_g� kf_s_gbx� eh]ZjbnfZ� Zfieblm^gh]h�

ki_dljZ� \� iheyjghc� kbkl_f_�� BeexkljZpby� wlh]h� wn�

n_dlZ�ihdZaZgZ�gZ�jbk�����

�

� Z�� [�� \��

Jbk�����Bkoh^gu_�bah[jZ`_gby��Z���Zfieblm^gu_�ki_dlju�

bah[jZ`_gbc�\�^_dZjlh\hc�kbkl_f_�dhhj^bgZl��[����

Zfieblm^gu_�ki_dlju�bah[jZ`_gbc��

\�iheyjghc�kbkl_f_�dhhj^bgZl��\��

LZdbf� h[jZahf�� dhfi_gkZpby� _\deb^h\uo� ij_h[jZ�

ah\Zgbc� ijhbkoh^bl� \� ^\Z� wlZiZ�� gZ� i_j\hf� wlZi_� \u�

ihegy_lky� hp_gdZ� b� dhfi_gkZpby� ih\hjhlZ�� gZ� \lhjhf�

wlZi_� ±� hp_gdZ� b� dhfi_gkZpby� kf_s_gby��Mdjmig_ggZy�

[ehd�ko_fZ�Ze]hjblfZ�ij_^klZ\e_gZ�gZ�jbk�����

Hlf_lbf� ij_bfms_kl\Z� ^Zggh]h� ih^oh^Z��:e]hjblf�

iha\hey_l� hp_gb\Zlv� k^\b]� b� ih\hjhl� k� km[ibdk_evghc�

lhqghklvx��?keb�kjZ\gb\Zlv�^Zgguc�Ze]hjblf�hp_gdb�k�

dhjj_eypbhggh� wdklj_fZevgufb� Ze]hjblfZfb� >��@�� hkm�

s_kl\ey_fufb� \� ijhkljZgkl\_gghc� h[eZklb�� lh�fh`gh�

gZ[ex^Zlv� kms_kl\_ggh_� khdjZs_gb_� lj_[m_fh]h� h[t�

_fZ� \uqbke_gbc�� Ihfbfh� dhjj_eypbhgguo� ba\_klgu��

gZijbf_j��ih^oh^u�d�hp_gd_�]_hf_ljbq_kdbo�ij_h[jZah�
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\Zgbc�gZ�hkgh\_�\u[hjZ�b�khihklZ\e_gby�hkh[uo�lhq_d�

>������@��H^gZdh�gZ�ijZdlbd_�lZdb_�Ze]hjblfu�iha\heyxl�

jZ[hlZlv� lhevdh� k� bah[jZ`_gbyfb� ohjhr_]h� dZq_kl\Z��

q_]h� j_^dh� m^Z_lky� ^h[blvky� \� mkeh\byo� [hjlh\hc� \b�

^_hkt_fdb�� dh]^Z�gZ[ex^_gb_�\_^_lky�k�[hevrh]h�jZk�

klhygby�\�ijbkmlkl\bb�\b[jZpbc�ghkbl_ey�b�ijhqbo�f_�

rZxsbo�nZdlhjh\���

�

Jbk����;ehd�ko_fZ�Ze]hjblfZ�hp_gdb��

]_hf_ljbq_kdbo�ij_h[jZah\Zgbc�

JZkkfhlj_gguc�Ze]hjblf�gZ�hkgh\_�nZah\hc� dhjj_�

eypbb�iha\hey_l� hp_gb\Zlv�\_dlhj�iZjZf_ljh\� ]_hf_l�

jbq_kdbo� ij_h[jZah\Zgbc� k� ^hklZlhqgh� \ukhdhc� lhqgh�

klvx��qlh�iha\hey_l�\�^Zevg_cr_f�ihemqZlv�hp_gdm�nh�

gZ� b� j_rZlv� aZ^Zqm� \u^_e_gby� ^\b`msboky� h[t_dlh\��

>ey� ^hihegbl_evgh]h� khdjZs_gby� \uqbkebl_evguo� aZ�

ljZl�fh`gh� hldZaZlvky� hl�h[jZ[hldb� \k_]h� dZ^jZ�p_eb�

dhf�b�h]jZgbqblvky�g_dhlhjhc�g_[hevrhc�_]h�h[eZklvx��

gZijbf_j��bkihevah\Zlv�hdgh�jZaf_jhf�����gZ�����ibd�

k_e_c�� Ke_^m_l� hlf_lblv�� qlh� ^Zevg_cr__� kgb`_gb_�

jZaf_jh\� hdgZ� g_� y\ey_lky� p_e_khh[jZaguf�� lZd� dZd�

ijb\h^bl�d�aZf_lghfm�kgb`_gbx�lhqghklb�hp_gdb�iZjZ�

f_ljh\�ij_h[jZah\Zgbc��LZdbf�h[jZahf��j_dhf_g^m_lky�

bkihevah\Zlv� d\Z^jZlgmx� h[eZklv� dZ^jZ� k� jZaf_jhf��

djZlguf�kl_i_gb�^\hcdb�� qlh�k\yaZgh� k� hkh[_gghklyfb�

j_ZebaZpbb�[ukljh]h�ij_h[jZah\Zgby�Nmjv_��

:e]hjblf�\u^_e_gby�^\b`msboky�h[t_dlh\�

AZ^Zq_c� Ze]hjblfZ� \u^_e_gby� k_]f_glh\� y\ey_lky�

deZkkbnbdZpby�lhq_d�gZ[ex^Z_fh]h�bah[jZ`_gby�ih�bo�

ijbgZ^e_`ghklb�d�h^ghfm�ba�deZkkh\�±�d�h[t_dlZf�bgl_�

j_kZ� beb�nhgm�� J_amevlZlhf� y\ey_lky� [bgZjgh_� bah[�

jZ`_gb_��]^_�_^bgbqgh_�agZq_gb_�yjdhklb�khhl\_lkl\m_l�

h[t_dlm��Z�gme_\h_�±�nhgm��

>ey�ijhklhlu�jZkkfhljbf�kemqZc�k�h^gbf�h[t_dlhf��

<�dZq_kl\_�fh^_eb�gZ[ex^Z_fh]h�bah[jZ`_gby�ijbf_f�

ZiiebdZlb\gmx�fh^_ev�>��@��

� � � � � � � � � � � �

�� � � � �� � � � � � � � �

O L M Q U L M Q K L M Q

U L M Q J L M Q L M Q]

 �

� � �
� ����

]^_�L��M�±�dhhj^bgZlu�ibdk_ey��Q�±�ghf_j�dZ^jZ��O�L��M��Q��±�
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\h^bl�d�lhfm��qlh�g_ba[_`gufb�y\eyxlky�hrb[db�\u^_�

e_gby� lhq_d�� ijbgZ^e_`Zsbo� h[t_dlZf�� LZdb_� hrb[db�

h[uqgh�ijhy\eyxlky�\�\b^_�hl^_evguo�lhq_d�gZ�[bgZj�

ghf�bah[jZ`_gbb��Hrb[db�^jm]h]h�jh^Z�k\yaZgu�k�l_f��

qlh� g_� m^Z_lky� \u^_eblv� qZklv� lhq_d�� ijbgZ^e_`Zsbo�

h[t_dlZf� bgl_j_kZ��<� wlhf� kemqZ_� h^bg� h[t_dl�fh`_l�

[ulv�ij_^klZ\e_g�^\mfy�b�[he__�k_]f_glZfb�gZ�h^ghf�

bah[jZ`_gbb�� >Zgguc� wnn_dl� y\ey_lky� g_`_eZl_ev�

guf��lZd�dZd�ijb\h^bl�d�b^_glbnbdZpbb�hl^_evguo�k_]�

f_glh\�\�dZq_kl\_�jZaguo�h[t_dlh\��K�p_evx�memqr_gby�

j_amevlZlh\� \u^_e_gby� h[t_dlh\� [bgZjgh_� bah[jZ`_�

gb_� h[jZ[Zlu\Z_lky� \gZqZe_� f_^bZgguf� nbevljhf�� Z�

aZl_f� d� g_fm� ijbf_gyxlky�fhjnheh]bq_kdb_� hi_jZpbb�

>��@��Hi_jZpby�fhjnheh]bq_kdh]h� aZfudZgby� bkihevam�

_lky� ^ey� h[t_^bg_gby� [ebadh� jZkiheh`_gguo� k_]f_g�

lh\�� Z� lZd`_� iha\hey_l� aZihegblv� jZaju\u��Hi_jZpby�

fhjnheh]bq_kdh]h� jZafudZgby�� gZijhlb\�� iha\hey_l�

ba[Z\blvky� hl� g_[hevrbo� k_]f_glh\�� dhlhju_� hklZebkv�

ihke_�f_^bZgghc�nbevljZpbb��

Ihke_� [bgZjbaZpbb� g_h[oh^bfh� ihemqblv� kibkhd�

k_]f_glh\�l_dms_]h�dZ^jZ��^ey�wlh]h�bkihevam_lky�Ze]h�

jblf� jZaf_ldb� b� iZjZf_ljbaZpbb�� ij_^klZ\e_gguc� \�

>��@��<�j_amevlZl_�ihemqZ_f�kibkhd�k_]f_glh\��dhlhju_�\�

^Zevg_cr_f� g_h[oh^bfh� khihklZ\blv� k� ijhke_`b\Z_�

fufb�h[t_dlZfb��H^gh\j_f_ggh�k�jZaf_ldhc�hkms_kl\�

ey_lky� nbevljZpby�� dhlhjZy� iha\hey_l� hl[jhkblv� k_]�

f_glu� ih�jZaf_jm��Ba�^Zevg_cr_]h� jZkkfhlj_gby� m^Z�

eyxlky� l_� k_]f_glu�� dhlhju_� ih� k\h_fm� jZaf_jm� aZ\_�
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Ijbf_j��beexkljbjmxsbc�jZ[hlm�Ze]hjblfZ�hp_gdb�

nhgZ�b�\u^_e_gby�h[t_dlh\��ij_^klZ\e_g�gZ�jbk�����
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nhgZ��LZdbf�h[jZahf��ahgZ��\�dhlhjhc�fh]ml�[ulv�\u^_�

e_gu� h[t_dlu�� h]jZgbq_gZ� b� aZ\bkbl� hl� [ukljhlu� ]_h�

f_ljbq_kdbo�ij_h[jZah\Zgbc�gZ[ex^Z_fhc�kp_gu��Wdk�

i_jbf_glu� ihdZau\Zxl�� qlh� k� bkihevah\Zgb_f� wdkih�

g_gpbZevgh]h�nbevljZ����������^ey�ihemq_gby�^hklZlhq�

gh�^hklh\_jghc�hp_gdb�yjdhklb�lhqdb�nhgZ�g_h[oh^bfh�

mq_klv�ijbf_jgh�������baf_j_gbc��
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`b\Z_fufb� h[t_dlZfb� b� \u^_e_ggufb� k_]f_glZfb�� <�

dZq_kl\_� lZdhc� f_ju� [m^_f� bkihevah\Zlv� _\deb^h\h�

jZkklhygb_� f_`^m� p_gljhf� \u^_e_ggh]h� k_]f_glZ� b�

ijh]ghabjm_fuf� p_gljhf� h[t_dlZ�� \uqbke_gguf� k� ih�

fhsvx�nbevljZ�DZefZgZ��<� j_amevlZl_� ihemqZ_f�ihe�

guc�^\m^hevguc� ]jZn�� ]^_� \_jrbgu� i_j\h]h�fgh`_kl\Z�

khhl\_lkl\mxl� k_]f_glZf�� \_jrbgu� \lhjh]h� fgh`_kl\Z�

khhl\_lkl\mxl� h[t_dlZf�� Z� \� dZq_kl\_� \_kh\� j_[_j� \u�

klmiZ_l� jZkklhygb_�f_`^m� khhl\_lkl\mxs_c� iZjhc� \_j�

rbg��>Ze__�g_h[oh^bfh�ba�ihegh]h� ]jZnZ�ihemqblv�ljZ�

_dlhjguc� ]jZn�� GZah\_f� dhfihg_glm� k\yaghklb� we_f_g�

lZjghc��_keb�\�g_c�ijbkmlkl\m_l�g_�[he__�lj_o�\_jrbg��

Ijhp_^mjZ� ihkljh_gby� ljZ_dlhjgh]h� ]jZnZ� khklhbl�
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���<� dhfihg_gl_� k\yaghklb� h^gZ� \_jrbgZ�� dhlhjZy�

khhl\_lkl\m_l�k_]f_glm��<�wlhf�kemqZ_�gZ�l_dms_f�dZ^�

j_�h[gZjm`_g�gh\uc�h[t_dl��jbk�����dhfihg_glZ�*����

���<�dhfihg_gl_�^\_�\_jrbgu�i_j\Zy�khhl\_lkl\m_l�

h[t_dlm�� Z� \lhjZy� khhl\_lkl\m_l� k_]f_glm��<� wlhf� kem�
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_dl��jbk�����dhfihg_glu�*���*����

���<�dhfihg_gl_� ljb�\_jrbgu��^\_�ba� dhlhjuo�khhl�

\_lkl\mxl� h[t_dlZf�� Z� h^gZ� khhl\_lkl\m_l� k_]f_glm��<�

wlhf� kemqZ_�ijhbahreh� h[t_^bg_gb_� h[t_dlh\� �jbk�� ���

dhfihg_glZ�*����

���<�dhfihg_gl_� ljb�\_jrbgu��^\_�ba� dhlhjuo�khhl�

\_lkl\mxl� k_]f_glZf�� Z� h^gZ� khhl\_lkl\m_l� h[t_dlm��<�

wlhf� kemqZ_�� ijhbahreh� jZa^_e_gb_� h[t_dlh\� �jbk�� ���
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ih�hkyf�2;�± [V �b�2<�±� \V ��Z�lZd`_�KDH�hrb[db�hij_�

^_e_gby�ih\hjhlZ�±� MV ��

LZ[ebpZ����<ebygb_�jZaf_jZ�hdgZ��

gZ�lhqghklv�hij_^_e_gby�iZjZf_ljh\��

]_hf_ljbq_kdbo�ij_h[jZah\Zgbc�

JZaf_j�hdgZ� IZjZf_lj� <b^_hihke_^h\Zl_evghklv�

��� ���

����gZ�����
[V ��ibdk�� ����� �����

\
V ��ibdk�� ����� ����

MV ��]jZ^�� ����� �����

����gZ�����
[V ��ibdk�� ����� ������

\
V ��ibdk�� ���� �����

MV ��]jZ^�� ����� �����

����gZ�����
[V ��ibdk�� ����� �����

\
V ��ibdk�� ����� �����

MV ��]jZ^�� ����� �����



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
��

DZd�\b^gh�ba�lZ[e�����hdgZ�jZaf_jhf�����gZ�����^h�
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jZah\Zgbc�k�ohjhr_c� lhqghklvx��>Zevg_cr__�m\_ebq_�

gb_�jZaf_jh\�hdgZ�ihqlb�g_�hdZau\Z_l�\ebygby�gZ�lhq�

ghklv��h^gZdh�ihfh]Z_l�ba[_`Zlv�kblmZpbc��dh]^Z�\�^_c�

kl\bl_evghklb� ijhbkoh^bl� ^\b`_gb_� \b^_h^ZlqbdZ�� gh�

bah[jZ`_gb_� hklZ_lky� g_baf_gguf�� qlh� fh`_l� bf_lv�

f_klh�\�kemqZ_�j_]meyjghc�kljmdlmju�kp_gu��

>ey� hp_gdb� lhqghklb� \u^_e_gby� ih^\b`guo� h[t_d�

lh\� [ueZ� wdki_jbf_glZevguf� iml_f� ihkljh_gZ� hi_jZ�

pbhggZy� oZjZdl_jbklbdZ�� >ey� wlh]h� bkihevah\Zgu� ljb�

gZlmjguo� \b^_hkx`_lZ� k� f_`dZ^jh\ufb� k^\b]Zfb� b�

ih\hjhlZfb��>ey�dZ`^h]h����]h�dZ^jZ�wlbo�kx`_lh\�[u�

eb� \jmqgmx� jZaf_q_gu�[bgZjgu_�fZkdb�� khhl\_lkl\mx�

sb_� gZ[ex^Z_fuf� h[t_dlZf��Kj_^g__� hlghr_gb_� kb]�

gZe�rmf�gZ�l_klh\uo�\b^_hkx`_lZo�jZkkqblu\Zehkv�ih�

nhjfme_��

�

�
N N

.

N
N
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]^_�
NK �±�kj_^gyy�yjdhklv�lhq_d� N �]h�h[t_dlZ�� ��N . ��

NJ �±� kj_^gyy�yjdhklv�nhgZ� \� hdj_klghklb� N �]h� h[t_d�

lZ��
N

[V �±�KDH�rmfZ��\uqbke_ggh_�^ey�dZ^jZ��\�dhlhjhf�

gZ[ex^Zeky� N �c� h[t_dl�� Wdki_jbf_glZevgZy� hi_jZpb�
hggZy� oZjZdl_jbklbdZ�� ihemq_ggZy� ijb� kj_^g_f� hlgh�
r_gbb�kb]gZe�rmf����ij_^klZ\e_gZ�gZ�jbk�����

�

Jbk����Hi_jZpbhggZy�oZjZdl_jbklbdZ��

Ze]hjblfZ�\u^_e_gby�lhq_d�h[t_dlZ�

Hp_gdZ�lhqghklb�hij_^_e_gby�dhhj^bgZl�ih^\b`guo�

h[t_dlh\�[ueZ�ijh\_^_gZ�k�bkihevah\Zgb_f� ��o�gZlmj�

guo� \b^_hkx`_lh\� ^ebl_evghklvx� ���� dZ^jh\� dZ`^uc��

Kx`_lu� ihemq_gu� \� \b^bfhf� ^bZiZahg_�� kh^_j`Zl� ]h�

jh^kdhc� eZg^rZnl� b� we_f_glu� i_j_k_q_gghc� f_klgh�

klb��GZ�i_j\hf�b�\lhjhf�kx`_l_�ijbkmlkl\mxl�f_`dZ^h�

jh\u_�k^\b]b�b�ih\hjhl��gZ�lj_lv_f�\b^_hkx`_l_�dZf_�

jZ� y\ey_lky� g_ih^\b`ghc��>ey� dZ`^h]h� dZ^jZ� \jmqgmx�

[ueb� \\_^_gu� bklbggu_� iheh`_gby� h[t_dlh\� gZ� bah[�

jZ`_gbb�� Kj_^gbc� jZaf_j� h[t_dlh\� khklZ\ey_l� ��[���

ibdk_e_c��<� oh^_� wdki_jbf_glZ� [ueb� hij_^_e_gu� agZ�

q_gby� KDH� hrb[db� hp_gb\Zgby� dhhj^bgZl� h[t_dlZ� ih�

hkb�2;�±� [
G �b�ih�hkb�2<�±�

\
G ��J_amevlZlu�wdki_jbf_glZ�

ijb\_^_gu�\�lZ[e�����Fh`gh�aZf_lblv��qlh�gZ�kx`_l_�kh�

klZlbq_kdbf� nhghf� j_amevlZlu� ebrv� g_fgh]h� emqr_��

q_f�gZ�kx`_lZo��ihemq_gguo�^\b`ms_cky�dZf_jhc��Wlh�

]h\hjbl�h�ohjhr_c�jZ[hl_�Ze]hjblfZ� dhfi_gkZpbb� ]_h�

f_ljbq_kdbo�ij_h[jZah\Zgbc��

LZ[ebpZ����KDH�hrb[hd�hij_^_e_gby�dhhj^bgZl�h[t_dlh\�

KDH�
hrb[db�

Kx`_l��� Kx`_l��� Kx`_l��� Kj_^g__�

[G � ����� ����� ����� �����

\G � ����� ����� ����� �����

>ey� ijh\_jdb� jZ[hlhkihkh[ghklb� Ze]hjblfZ� ijhk�

e_`b\Zgby� ih^\b`guo� h[t_dlh\� [ueZ� bkihevah\ZgZ��

l_klh\Zy� \b^_hihke_^h\Zl_evghklv� k� kZclZ��

KWWS���ZZZ�\DOH�HGX�SHUFHSWLRQ�%ULDQ�GHPRV�027�%DVLFV�KWPO��

GZ� ^Zgghc� \b^_hihke_^h\Zl_evghklb� bf__lky� fgh�

`_kl\hh[t_dlh\� bgl_j_kZ�� dhlhju_� i_j_f_sZxlky� ih�

i_j_k_dZxsbfky� ljZ_dlhjbyf�� LZd`_� [ueb� ijh\_^_gu�

bkiulZgby� gZ� j_Zevguo� \b^_hkx`_lZo�� BkiulZgby� ih�

dZaZeb�� qlh� Ze]hjblf� ijhke_`b\Zgby� gZ� hkgh\_� ljZ�

_dlhjgh]h� ]jZnZ� mki_rgh� kijZ\ey_lky� kh� kemqZyfb� aZ�

kehg_gby� h[t_dlh\� bgl_j_kZ�� GZ� jbk�� �� ij_^klZ\e_gZ�

jZ[hlZ� Ze]hjblfZ� ijhke_`b\Zgby� gZ� j_Zevghf� \b^_h�

kx`_l_��

�

Z��

�

[��

Jbk�����H[t_dlu�^h��Z��b�ihke_��[��i_j_k_q_gby�ljZ_dlhjbc�

AZdexq_gb_�

<� jZfdZo� ^Zgghc� jZ[hlu�[ueZ� jZkkfhlj_gZ� aZ^ZqZ�

h[gZjm`_gby�b�ijhke_`b\Zgby�ih^\b`guo�h[t_dlh\�ijb�
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�

�
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k^\b]_�b�ih\hjhl_�\b^_h^ZlqbdZ��Ij_^klZ\e_gguc� dhf�

ie_dk�Ze]hjblfh\�[ue�j_Zebah\Zg�gZ�yaud_�&����H[jZ�

[hldZ�dZ^jh\�jZaf_jhf�����gZ�����ibdk_e_c�ijb�bkihev�

ah\Zgbb�W<F�gZ�[Za_�,QWHO&RUH���'XR7�����hkms_kl\ey�

_lky�\�j_Zevghf�fZkrlZ[_�\j_f_gb�k�qZklhlhc� ��� dZ^�

jh\� \� k_dmg^m�� Ihemq_ggu_� j_amevlZlu� wdki_jbf_glh\�

k\b^_l_evkl\mxl� h� \hafh`ghf� ijbf_g_gbb� ^Zggh]h�

dhfie_dkZ�Ze]hjblfh\�\�khklZ\_�[hjlh\hc�kbkl_fu�l_o�

gbq_kdh]h�aj_gby��

JZ[hlZ� \uiheg_gZ� gZ� kj_^kl\Z� ]jZglZ� Ij_ab^_glZ�

JN�^ey�ih^^_j`db�fheh^uo�jhkkbckdbo�mq_guo�±�dZg^b�

^Zlh\�gZmd�FD���������������

Ebl_jZlmjZ�

���/X�:�/��� /LWWOH� -�-�� 6LPXOWDQHRXV� WUDFNLQJ� DQG� DFWLRQ�

UHFRJQLWLRQ�XVLQJ�WKH�SFD�KRJ�GHVFULSWRU����7KH��UG�&DQDGLDQ�

&RQIHUHQFH� RQ� &RPSXWHU� DQG� 5RERW� 9LVLRQ� �&59
����� ±�

,(((��������±�K�����

���'DODO�1���7ULJJV�%��+LVWRJUDPV�RI�RULHQWHG�JUDGLHQWV�IRU�

KXPDQ�GHWHFWLRQ��������,(((�&RPSXWHU�6RFLHW\�&RQIHUHQFH�

RQ� &RPSXWHU� 9LVLRQ� DQG� 3DWWHUQ� 5HFRJQLWLRQ� �&935
����� ±�

,(((��������±�L�����±�K�����������

���/HIHYUH� 6�� HW� DO�� $� QHZ� ZD\� WR� XVH� KLGGHQ� 0DUNRY�

PRGHOV� IRU� REMHFW� WUDFNLQJ� LQ� YLGHR� VHTXHQFHV� ��,PDJH� 3UR�

FHVVLQJ�� ������ ,&,3� ������ 3URFHHGLQJV�� ����� ,QWHUQDWLRQDO�

&RQIHUHQFH�RQ��±�,(((��������±�L�����±�K��,,,��������YRO�����

���*RUU\�%��HW�DO��8VLQJ�PHDQ�VKLIW�WUDFNLQJ�DOJRULWKPV�IRU�

UHDO�WLPH�WUDFNLQJ�RI�PRYLQJ�LPDJHV�RQ�DQ�DXWRQRPRXV�YHKL�

FOH� WHVWEHG� SODWIRUP� ��3URFHHGLQJV� RI� :RUOG� $FDGHP\��

RI�6FLHQFH��(QJLQHHULQJ�DQG�7HFKQRORJ\��±�������±�L������±�

�������±�K�������������

���6WDXIIHU�&���*ULPVRQ�:�(�/��$GDSWLYH�EDFNJURXQG�PL[�

WXUH�PRGHOV�IRU�UHDO�WLPH�WUDFNLQJ���&RPSXWHU�9LVLRQ�DQG�3DW�

WHUQ�5HFRJQLWLRQ�������� ,(((�&RPSXWHU�6RFLHW\�&RQIHUHQFH�

RQ��±�,(((��������±�L�����

���6WDXIIHU�&���*ULPVRQ�:�(�/��$GDSWLYH�EDFNJURXQG�PL[�

WXUH�PRGHOV�IRU�UHDO�WLPH�WUDFNLQJ���&RPSXWHU�9LVLRQ�DQG�3DW�

WHUQ�5HFRJQLWLRQ�������� ,(((�&RPSXWHU�6RFLHW\�&RQIHUHQFH�

RQ��±�,(((��������±�L�����

���%RXZPDQV�7���(O�%DI�)���9DFKRQ�%��%DFNJURXQG�PRGHO�

LQJ� XVLQJ� PL[WXUH� RI� JDXVVLDQV� IRU� IRUHJURXQG� GHWHFWLRQ�D�

VXUYH\� ��5HFHQW� 3DWHQWV� RQ� &RPSXWHU� 6FLHQFH�� ±� ������ ±��

L�����±�������±�K�����������

���0RR�<L�.��HW�DO��'HWHFWLRQ�RI�PRYLQJ�REMHFWV�ZLWK�QRQ�

VWDWLRQDU\� FDPHUDV� LQ� ���� PV�� %ULQJLQJ� PRWLRQ� GHWHFWLRQ� WR�

\RXU�PRELOH�GHYLFH���3URFHHGLQJV�RI�WKH�,(((�&RQIHUHQFH�RQ�

&RPSXWHU� 9LVLRQ� DQG� 3DWWHUQ� 5HFRJQLWLRQ� :RUNVKRSV�� ±�

������±�K���������

���5HGG\�%�6���&KDWWHUML�%�1��$Q�))7�EDVHG�WHFKQLTXH�IRU�

WUDQVODWLRQ�� URWDWLRQ�� DQG� VFDOH�LQYDULDQW� LPDJH� UHJLVWUDWLRQ�

��,(((� WUDQVDFWLRQV� RQ� LPDJH� SURFHVVLQJ��±� ������ ±�L�� ��� ±�

������±�K�������������

����:eiZlh\�;�:���;Z[Zyg�I�<���;ZeZrh\�H�?���Kl_iZr�

dbg�:�B��H[jZ[hldZ� bah[jZ`_gbc� b� mijZ\e_gb_� \� kbkl_�

fZo�Z\lhfZlbq_kdh]h�khijh\h`^_gby�h[t_dlh\��±�JyaZgv��

������±�����k��

����;Zdebpdbc�<�D���;hqdZj_\�:�F���Fmkvydh\�F�I��F_lh�

^u�nbevljZpbb�kb]gZeh\� \� dhjj_eypbhggh�wdklj_fZev�guo�

kbkl_fZo�gZ\b]Zpbb���F���JZ^bh�b�k\yav��±�������±�����k��

����/RZH� '�*�� 2EMHFW� UHFRJQLWLRQ� IURP� ORFDO� VFDOH�

LQYDULDQW� IHDWXUHV� ��&RPSXWHU� YLVLRQ�� ������ 7KH� SURFHHGLQJV�

RI� WKH� VHYHQWK� ,(((� LQWHUQDWLRQDO� FRQIHUHQFH� RQ�� ±� ,HHH��

������±�L�����±�K�������������

����%D\� +�� HW� DO�� 6SHHGHG�XS� UREXVW� IHDWXUHV� �685)�� ���

&RPSXWHU�YLVLRQ�DQG�LPDJH�XQGHUVWDQGLQJ��±�������±�L�������±�

������±�K�����������

����=hgkZe_k�J���<m^k�J��Pbnjh\Zy�h[jZ[hldZ�bah[jZ�

`_gbc��±�F���L_oghkn_jZ��������±������k��

����$OSDWRY�%���%DED\DQ�3��0XOWLSOH�REMHFW�WUDFNLQJ�EDVHG�

RQ� WKH� SDUWLWLRQ� RI� WKH� ELSDUWLWH� JUDSK� ��63,(� 6HFXULW\�� 'H�

IHQFH��±�,QWHUQDWLRQDO�6RFLHW\�IRU�2SWLFV�DQG�3KRWRQLFV��������±�

K�������%������%����
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Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
��

JZkkfhlj_gu�ljb�djbl_jby�jZ[hlhkihkh[ghklb�fgh]hwlZehg�

gh]h� Ze]hjblfZ� hp_gdb� dhhj^bgZl� h[t_dlh\�� djbl_jbc� gZ� hkgh\_�

ZgZebaZ� \j_f_gghc� baf_gqb\hklb� hihjgh]h� mqZkldZ�� djbl_jbc� gZ�

hkgh\_� ZgZebaZ� ih\_^_gby� jZaghklghc� djbl_jbZevghc� nmgdpbb� \�

hdj_klghklb�fbgbfmfZ�b�djbl_jbc�gZ�hkgh\_�ZgZebaZ�]jZ^b_glgh�

]h�bah[jZ`_gby��Ij_^klZ\e_gu�j_amevlZlu�kjZ\gbl_evguo�wdki_�

jbf_glZevguo� bkke_^h\Zgbc�� \uiheg_ggu_� k� bkihevah\Zgb_f�

gZlmjguo�\b^_hkx`_lh\��

M>D���������

KJ:<G?GB?�LJ?O�DJBL?JB?<�J:;HLHKIHKH;GHKLB��
FGH=HWL:EHGGH=H�:E=HJBLF:�HP?GDB�DHHJ>BG:L�H;T?DLH<�

Dhj_iZgh\�K�?���\_^msbc�bg`_g_j�dZn��:\lhfZlbdb�b�bgnhjfZpbhgguo�l_ogheh]bc�\�mijZ\e_gbb��:BLM��
JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��J=JLM���H�PDLO��DLWX#UVUHX�UX��

Kfbjgh\�K�:���d�l�g���^hp_gl�dZn��:BLM�J=JLM��H�PDLO��DLWX#UVUHX�UX��

Kljhlh\�<�<���d�l�g���^hp_gl�dZn��:BLM�J=JLM��H�PDLO��DLWX#UVUHX�UX��

7+(�&203$5,621�2)�7+5((�3(5)250$1&(�,1',&$7256��

)25�7+(�2%-(&7�326,7,21�(67,0$7,21�$/*25,7+0��

.RUHSDQRY�6�(���6PLUQRY�6�$���6WURWRY�9�9��

,Q� WKLV�ZRUN� WKUHH�SHUIRUPDQFH� LQGLFDWRUV� IRU� WKH�REMHFW�FRRUGLQDWH� HVWLPDWLRQ�DOJRULWKP�EDVHG�RQ�PXOWLSOH� WHPSODWH�PDWFKLQJ� DUH�

FRQVLGHUHG�� 7KH\� LQFOXGH��FULWHULRQ�EDVHG�RQ� WHPSRUDO� UHIHUHQFH�DUHD� LPDJH�YDULDELOLW\��FULWHULRQ� EDVHG� RQ�FULWHULD� IXQFWLRQ�VKDSH�

DQDO\VLV� LQ�WKH�QHDUHVW�QHLJKERUKRRG�RI� LWV�H[WHUPXP�DQG�WKH�FULWHULRQ�EDVHG�RQ� LPDJH�JUDGLHQW�DQDO\VLV��7KH�UHVXOWV�RI� WKH�FRP�

SDUDWLYH�H[SHULPHQWDO�H[DPLQDWLRQV�DUH�JLYHQ��7KH�QDWXUDO�YLGHR�LV�XVHG�IRU�WKH�H[SHULPHQWDO�H[DPLQDWLRQ��

.H\�ZRUGV��WKH�REMHFW�FRRUGLQDWH�HVWLPDWLRQ�DOJRULWKP��PXOWLSOH�WHPSODWH�PDWFKLQJ��6$'�FULWHULRQ��YLVLRQ�V\VWHPV��SHUIRU�

PDQFH�LQGLFDWRUV��

�

Dexq_\u_� keh\Z�� fgh]hwlZehgguc� Ze]h�

jblf� hp_gdb� dhhj^bgZl� h[t_dlh\�� jZaghklgZy�

djbl_jbZevgZy� nmgdpby�� kbkl_fu� h[jZ[hldb�

bah[jZ`_gbc��djbl_jbb�jZ[hlhkihkh[ghklb��

<\_^_gb_�

<� gZklhys__� \j_fy� kbkl_fu� h[jZ[hldb�

bah[jZ`_gbc� ihemqbeb�rbjhdh_� jZkijhkljZg_�

gb_�� Hgb� mki_rgh� bkihevamxlky� ijb� j_r_gbb�

aZ^Zq�gZa_fghc�b�\ha^mrghc�gZ\b]Zpbb��ijb�jZajZ[hld_�

fh[bevguo�jh[hlh\��\�hojZgguo�kbkl_fZo�\b^_hgZ[ex�

^_gby��\�kn_j_�ki_pbZevguo�b�\h_gguo�l_ogheh]bc���

Kbkl_fu� h[jZ[hldb� bah[jZ`_gbc� fh]ml� [ulv� mklZ�

gh\e_gu�dZd�gZ�klZpbhgZjgmx�ieZlnhjfm��lZd�b�gZ�[hjl�

fh[bevgh]h�ghkbl_ey��<�lZdbo�kbkl_fZo�fh]ml�bkihevah�

\Zlvky�^Zlqbdb��j_]bkljbjmxsb_�bah[jZ`_gby�\�jZaebq�

guo� ki_dljZevguo� ^bZiZahgZo�� GZb[hevr__� jZkijh�

kljZg_gb_�ihemqbeb�\b^_h^Zlqbdb��nhjfbjmxsb_�bah[�

jZ`_gby�\�\b^bfhf�b�bgnjZdjZkghf�^bZiZahgZo��

Hkgh\guf� deZkkhf� aZ^Zq�� j_rZ_fuo� \� lZdbo� kbkl_�

fZo�� y\ey_lky� h[gZjm`_gb_� b� baf_j_gb_� dhhj^bgZl�

h[t_dlh\� bgl_j_kZ�� AZqZklmx�� ijb� jZ[hl_� kbkl_fu� h[�

jZ[hldb� bah[jZ`_gbc� g_h[oh^bfh� hp_gblv� dhhj^bgZlu�

h[t_dlh\� hl�fhf_glZ�� dh]^Z� jZaf_ju� h[t_dlZ�[ebadb� d�

lhq_qguf� b� ^h� fhf_glZ�� dh]^Z� h[t_dl� aZkehgy_l� ihe_�

aj_gby� \b^_h^ZlqbdZ�� Ih^h[gh_� baf_g_gb_� jZaf_jh\�

h[t_dlZ�ijhy\ey_lky�\�kemqZ_�ijb[eb`_gby�beb�m^Ze_�

gby�^jm]�hl�^jm]Z�h[t_dlZ�gZ[ex^_gby�b�\b^_h^ZlqbdZ��

>ey�ihemq_gby�dhhj^bgZl�\�lZdbo�mkeh\byo�g_h[oh^bfh�

bkihevah\Zlv�Ze]hjblf��hjb_glbjh\Zgguc�gZ�Z^ZilZpbx�

d� baf_g_gbx� jZaf_jh\�h[t_dlZ��D�kh`Ze_gbx�� gZ� k_]h�

^gyrgbc�fhf_gl� kj_^b� kms_kl\mxsbo� Ze]hjblfh\� g_l�

lZdh]h�� dhlhjuc�h[eZ^Ze�[u�m^h\e_l\hjbl_evguf�dZq_�

kl\hf� \� lZdbo� mkeh\byo� gZ[ex^_gby�� >h[blvky� ijb_f�

e_fh]h� dZq_kl\Z� hp_gdb� dhhj^bgZl� h[t_dlZ� fh`gh� aZ�

kq_l� bkihevah\Zgby� dhfie_dkgh]h� ih^oh^Z�� aZdexqZx�

s_]hky�\�i_j_dexq_gbb�f_`^m�Ze]hjblfZfb��dZ`^uc�ba�

dhlhjuo� [m^_l� hjb_glbjh\Zg� gZ� hij_^_e_gguc� wlZi�

ke_`_gby� aZ� h[t_dlhf�� <� jZ[hl_� >�@� hkms_kl\ey_lky�

i_j_dexq_gb_�f_`^m�Ze]hjblfhf�gZ�hkgh\_�ijhkljZg�

kl\_ggh�\j_f_gghc�nbevljZpbb�� hjb_glbjh\Zgguf� gZ�

hp_gdm�dhhj^bgZl�h[t_dlh\�fZeuo�b�kj_^gbo�jZaf_jh\���

b�fgh]hwlZehgguf�Ze]hjblfhf��ij_^gZagZq_gguf�^ey�

hp_gdb�dhhj^bgZl�h[t_dlh\�[hevrbo�jZaf_jh\��<�jZ[hl_�

ij_^eZ]Z_lky� hkms_kl\eylv� i_j_dexq_gb_�f_`^m� Ze]h�

jblfZfb�� bkoh^y� ba� l_dmsbo� jZaf_jh\� gZ[ex^Z_fh]h�

h[t_dlZ��H^gZdh�� � ijb� bkihevah\Zgbb� lZdh]h� ijbgpbiZ�

i_j_dexq_gby� \hafh`gu� kblmZpbb�� dh]^Z� fgh]hwlZehg�

guc�Ze]hjblf�gZ�gZqZevguo� dZ^jZo�[m^_l�\u^Z\Zlv�dh�

hj^bgZlu� h[t_dlZ� k� ih\ur_gghc� hrb[dhc�� Wlhl� nZdl�

h[tykgy_lky�l_f��qlh�gZ�gZ[ex^Z_fhf�bah[jZ`_gbb�g_l�

g_h[oh^bfh]h�dhebq_kl\Z�hihjguo�mqZkldh\�k�^hklZlhq�

guf�dhgljZklhf��<�dZq_kl\_�Zevl_jgZlb\gh]h�ijbgpbiZ�

i_j_dexq_gby� f_`^m� Ze]hjblfZfb� fh`gh� jZkkfZljb�

\Zlv�i_j_dexq_gb_�gZ�hkgh\Zgbb�djbl_jb_\�jZ[hlhkih�

kh[ghklb� >�@��<�lZdhf�kemqZ_��wnn_dlb\ghklv�dhfie_dk�

gh]h�ih^oh^Z�\�agZqbl_evghc�kl_i_gb�[m^_l�aZ\bk_lv�hl�

ijZ\bevghklb�\u[hjZ�djbl_jby�jZ[hlhkihkh[ghklb��

<�^Zgghc�jZ[hl_�ijh\_^_gh�kjZ\g_gb_�ljzo�djbl_jb�

_\� jZ[hlhkihkh[ghklb�� djbl_jby� gZ� hkgh\_� ZgZebaZ�

\j_f_gghc�baf_gqb\hklb�hihjgh]h�mqZkldZ��djbl_jby�

gZ�hkgh\_�ZgZebaZ�ih\_^_gby�jZaghklghc�djbl_jbZev�

ghc�nmgdpbb�\�hdj_klghklb�fbgbfmfZ� �b�djbl_jby�gZ�
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hkgh\_�ZgZebaZ�]jZ^b_glgh]h�bah[jZ`_gby��KjZ\g_gb_�

[m^_l� ijhba\h^blvky� k� lhqdb� aj_gby� hrb[hd� ijbgylby�

j_r_gbc�b�keh`ghklb�\uqbkebl_evghc�j_ZebaZpbb��I_�

j_^� l_f� dZd� ijb\_klb� ih^jh[gh_� hibkZgb_� djbl_jb_\�

jZ[hlhkihkh[ghklb��ijb\_^_f�hibkZgb_�fgh]hwlZehggh�

]h�Ze]hjblfZ�hp_gdb�dhhj^bgZl���

Fgh]hwlZehgguc�Ze]hjblf�hp_gdb��

dhhj^bgZl�h[t_dlh\�

>ey� baf_j_gby� dhhj^bgZl� djmighjZaf_jguo� h[t_d�

lh\�\�jZ[hl_�>�@�bkihevam_lky�fgh]hwlZehgguc�Ze]hjblf��

<� hkgh\_� Ze]hjblfZ� e_`bl� ijbgpbi�� ihkljh_gguc� gZ�

\u[hj_�g_kdhevdbo�hihjguo�mqZkldh\�gZ�bah[jZ`_gbb�b�

hij_^_e_gbb� bo� iheh`_gby� hl� dZ^jZ� d� dZ^jm��>ey� ke_�

`_gby� aZ� hihjgufb� mqZkldZfb� bkihevam_lky� Ze]hjblf�

hp_gdb�iheh`_gby�gZ�hkgh\_�khihklZ\e_gby�k�wlZehghf��

;m^_f�gZau\Zlv�_]h�jZaghklguf�Ze]hjblfhf��l�d��djbl_�

jbZevgZy�nmgdpby�ij_^klZ\ey_l�kh[hc�fh^mev�jZaghklb�

wlZehggh]h�b�gZ[ex^Z_fh]h�bah[jZ`_gbc�>�@��Fgh]hwlZ�

ehgguc�Ze]hjblf�khklhbl�ba�ke_^mxsbo�wlZih\��

���<� gZqZevguc� fhf_gl� \j_f_gb� gZ� bah[jZ`_gbb�

h[t_dlZ�\u[bjZ_lky�aZ^Zggh_�qbkeh�mqZkldh\� NV ��gZau�
\Z_fuo� hihjgufb�� Dhebq_kl\h� hihjguo� mqZkldh\� b� bo�

jZaf_j�hij_^_eyxlky�bkoh^y�ba�\hafh`ghkl_c�ZiiZjZl�

ghc�ieZlnhjfu��gZ�dhlhjhc�j_Zebam_lky�jZkkfZljb\Z_�

fuc�Ze]hjblf��

���Ih�iheh`_gbx�hihjguo�mqZkldh\�gZ�gZ[ex^Z_fhf�

bah[jZ`_gbb� hp_gb\Z_lky� f_klhiheh`_gb_� h[t_dlZ��

Dhhj^bgZlu�p_gljh\�hihjguo�mqZkldh\�hij_^_eyxlky�k�

km[ibdk_evghc�lhqghklvx�jZaghklguf�Ze]hjblfhf��

���GZ�hkgh\Zgbb�ihemq_gguo�hp_ghd�f_klhiheh`_gby�

hihjguo�mqZkldh\�gZoh^ylky�hp_gdb�iZjZf_ljh\�]_hf_l�

jbq_kdbo�ij_h[jZah\Zgbc�k^\b]Z��ih\hjhlZ�b�baf_g_gby�

fZkrlZ[Z�gZ[ex^Z_fh]h�bah[jZ`_gby�h[t_dlZ��

���Hij_^_eyxlky� gh\u_� dhhj^bgZlu� p_gljZ� bah[jZ�

`_gby� gZ[ex^Z_fh]h� h[t_dlZ� b� _]h� jZaf_ju� k� mq_lhf�

ihemq_gguo�iZjZf_ljh\�]_hf_ljbq_kdbo�ij_h[jZah\Zgbc��

���G_ijb]h^gu_�d�^Zevg_cr_fm�bkihevah\Zgbx�hihj�

gu_�mqZkldb�aZf_gyxlky�gZ�gh\u_�mqZkldb��

Hkh[_gghklv�^Zggh]h�Ze]hjblfZ� aZdexqZ_lky�\� lhf��

qlh� hihjgu_� mqZkldb� fh]ml� [ulv� \u[jZgu� lhevdh� gZ�

bah[jZ`_gbb� h[t_dlZ�� Ihwlhfm� ^ey� \u[hjZ� mqZkldh\�

bkihevam_lky�ZijbhjgZy�bgnhjfZpby�h[�h[t_dl_�b�nh�

gh\hf� bah[jZ`_gbb��?keb�h[t_dl� gZ[ex^Z_lky�gZ� keZ�

[hdhgljZklghf� beb� h^ghjh^ghf� nhg_�� lh� \u[hj� hihj�

guo�mqZkldh\�fh`_l�ijhba\h^blvky�ih�p_gljZevghc�ahg_�

gZ[ex^Z_fh]h�bah[jZ`_gby�ih�djbl_jbx��
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]^_� aZibkv� \b^Z� LO' �hagZqZ_l� hi_jZpbx� qbke_ggh]h�

^bnn_j_gpbjh\Zgby�bah[jZ`_gby� O �ih�dhhj^bgZl_� L ��Z�

N6 �±�fgh`_kl\h�lhq_d� N �]h�mqZkldZ� NV ��jZkiheh`_ggh]h�

\�lhqd_�k�dhhj^bgZlZfb� � � �D E >�@��

Djbl_jbb�jZ[hlhkihkh[ghklb�

I_j_c^zf� d� jZajZ[hld_� djbl_jb_\� jZ[hlhkihkh[gh�

klb�fgh]hwlZehggh]h�Ze]hjblfZ��Ihkdhevdm�^ey�dhjj_dl�

ghc�jZ[hlu�^Zggh]h�Ze]hjblfZ�lj_[m_lky�hij_^_e_ggh_�

fbgbfZevgh_� dhebq_kl\h� hihjguo� mqZkldh\��baf_g_gby�

iheh`_gbc� dhlhjuo� gZ� dZ^jZo� \b^_hihke_^h\Zl_evgh�

klb� \uqbkeyxlky� jZaghklguf� Ze]hjblfhf�� lh� djbl_jbc�

jZ[hlhkihkh[ghklb�fgh]hwlZehggh]h�Ze]hjblfZ� k\h^bl�

ky�d�ijh\_jd_�djbl_jb_\�jZ[hlhkihkh[ghklb�jZaghklgh]h�

Ze]hjblfZ�gZ�\u[jZgguo�hihjguo�mqZkldZo��?keb� dheb�

q_kl\h� hihjguo�mqZkldh\�� gZ� dhlhjuo� jZaghklguc� Ze]h�

jblf�jZ[hlhkihkh[_g��g_�f_gvr_�fbgbfZevgh]h�dhebq_�

kl\Z�hihjguo�mqZkldh\��^hklZlhqguo�^ey�jZ[hlu�fgh]h�

wlZehggh]h� Ze]hjblfZ�� lh� fgh]hwlZehgguc� Ze]hjblf�

jZ[hlhkihkh[_g��\�ijhlb\ghf�kemqZ_�±�g_l��

Djbl_jbb� jZ[hlhkihkh[ghklb� ^he`gu� kem`blv� bg^b�

dZlhjhf� dZq_kl\Z� hp_gdb� dhhj^bgZl� b� ijb� wlhf� g_� hib�

jZlvky�gZ�wlZehggu_�^Zggu_�h�f_klhiheh`_gbb�hihjguo�

mqZkldh\��Kmsghklv�djbl_jby�jZ[hlhkihkh[ghklb�^he`gZ�

[ulv�k\yaZgZ�k�hkh[_gghklyfb�fgh]hwlZehggh]h�Ze]hjbl�

fZ�hp_gdb�dhhj^bgZl�h[t_dlh\��Z�bf_ggh�\�kihkh[_�\u[h�

jZ�hihjguo�mqZkldh\�b�\�khihklZ\e_gbb�hihjguo�mqZkldh\�

gZ� hkgh\_� ZgZebaZ� jZaghklghc� djbl_jbZevghc�nmgdpbb��

>ey�ijbgylby�j_r_gby�h�jZ[hlhkihkh[ghklb�g_h[oh^bfh�

kjZ\gblv� ihemq_ggh_� agZq_gb_� djbl_jby� k� ihjh]h\uf�

agZq_gb_f�� ihemq_gguf� wdki_jbf_glZevguf� iml_f� ih�

f_lh^bd_�ih^jh[gh�hibkZgghc�\�>�@��

Djbl_jbc� jZ[hlhkihkh[ghklb�����>Zgguc� djb�

l_jbc� hkgh\u\Z_lky� gZ� ZgZeba_� \j_f_gghc� baf_gqb\h�

klb� hihjgh]h� mqZkldZ�� Imklv� bf__lky� ^bkdj_lgh_� wlZ�

ehggh_� bah[jZ`_gb_� hihjgh]h� mqZkldZ�+ �� ij_^klZ\ey�

xs__�kh[hc�fgh`_kl\h�k\yaguo�we_f_glh\� � � �K L M ��>Zg�

gh_�wlZehggh_�bah[jZ`_gb_�y\ey_lky�qZklvx�gZ[ex^Z�

_fh]h� bah[jZ`_gby� � � �O L M �� � � �L M /� �� Ihbkd� wlZehggh]h�

bah[jZ`_gby� + �gZ� gZ[ex^Z_fhf� \� Q �f� dZ^j_� bah[�

jZ`_gbb� / �aZdexqZ_lky� \�fbgbfbaZpbb� jZaghklghc�
djbl_jbZevghc�nmgdpbb�\b^Z��

� � �

� � � � � � � � � � �
L M +

) Q O L M Q K L MD E D E
�

 � � �¦ ��� �����

]^_� � � � �O L M Q �±� gZ[ex^Z_fh_� \� Q �f� dZ^j_� bah[jZ`_gb_��

.����±�iZjZf_lju��oZjZdl_jbamxsb_�kf_s_gb_�h[t_dlZ�

\^hev�hk_c�dhhj^bgZl��

Ijb� gZ[ex^_gbb� aZ� hihjguf� mqZkldhf� _]h� bah[jZ�

`_gb_�[m^_l�baf_gylvky�hl�dZ^jZ�d�dZ^jm��Baf_gqb\hklv�

hihjgh]h� mqZkldZ� \h� \j_f_gb� fh`gh� hoZjZdl_jbah\Zlv�

fbgbfZevguf�agZq_gb_f�djbl_jbZevghc�nmgdpbb��ihem�

qZ_fhc�\�hq_j_^ghf�dZ^j_��?keb�ihdZaZl_ev�\j_f_gghc�

baf_gqb\hklb�hihjgh]h�mqZkldZ�ijbf_jgh�khhl\_lkl\m_l�

ihdZaZl_ex� hlebqby� hihjgh]h� mqZkldZ� b� hdjm`Zxs_]h�

_]h�nhgZ��lh�baf_j_gb_�dhhj^bgZl�\jy^�eb�\hafh`gh��<�

lh�`_�\j_fy��_keb�baf_j_gb_� dhhj^bgZl�\hafh`gh�� l�_��

hihjguc�mqZklhd�b�nhg�g_�ihoh`b�^jm]�gZ�^jm]Z��lh�ih�

dZaZl_ev� hlebqby� hihjgh]h� mqZkldZ� hl� nhgZ� [m^_l�

[hevr_��q_f�ihdZaZl_ev�\j_f_gghc�baf_gqb\hklb�hihj�

gh]h�mqZkldZ�>�@���

IhdZaZl_ev� hlebqby� bah[jZ`_gby� hihjgh]h� mqZkldZ�

hl�hdjm`Zxs_]h�nhgZ�fh`gh�hoZjZdl_jbah\Zlv�\_ebqb�

ghc�
� ��
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D E

D E
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�� ]^_�* ±�fgh`_kl\h� dhhj^bgZl�� kh�

hl\_lkl\mxsbo� ]jZgbp_� ahgu� ihbkdZ��IhdZaZl_ev� hleb�

qby�wlZehggh]h�bah[jZ`_gby�gZ�dZ^j_�Q�hl�bah[jZ`_gby�
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hihjgh]h�mqZkldZ�gZ�dZ^j_�Q���hibku\Z_lky�\_ebqbghc�
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jbZevghc�nmgdpbb� \� �Q����f� dZ^j_�� dhlhjh_� oZjZdl_jb�

am_l�f_`dZ^jh\mx�baf_gqb\hklv�bah[jZ`_gby�hihjgh]h�

mqZkldZ�� LZdbf� h[jZahf�� _keb�
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� �� lh� fh`gh� ml\_j`^Zlv�� qlh� baf_j_�

gb_� dhhj^bgZl� \hafh`gh�� Ke_^h\Zl_evgh�� hlghr_gb_�

wlbo� \_ebqbg� fh`gh� bkihevah\Zlv� dZd� ijbagZd�� hp_gb�

\Zxsbc� \hafh`ghklv� baf_j_gby� dhhj^bgZl� hihjgh]h�

mqZkldZ�\��Q����f�dZ^j_��
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Djbl_jbc�jZ[hlhkihkh[ghklb��� ���<lhjhc�djb�

l_jbc� hkgh\Zg� gZ� ZgZeba_� ih\_^_gby� djbl_jbZevghc�

nmgdpbb� \b^Z� ���� \� hdj_klghklb� fbgbfmfZ�� Fbgbfmf�

djbl_jbZevghc�nmgdpbb� ) hij_^_ey_lky�\ujZ`_gb_f��
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>ey�jZkq_lZ�djbl_jby�jZ[hlhkihkh[ghklb�hij_^_ey�

_lky� kj_^g__� agZq_gb_� \� hdj_klghklb� lhqdb� � � 
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AZl_f� hij_^_ey_lky� qbkeh� lhq_d� e_`Zsbo� gb`_�

mjh\gy�7 ��\uqbkey_fh]h�ih�nhjfme_���

7 ] 0 � �� ����

]^_� ] �±� dhwnnbpb_gl�� hij_^_ey_fuc� wdki_jbf_glZev�

guf�iml_f��gZ�ijZdlbd_�bkihevam_lky� �� �]  �b� �N  ���

<�lhf�kemqZ_��_keb�qbkeh�lhq_d�djbl_jbZevghc�nmgd�

pbb��e_`Zsbo�gb`_� mjh\gy�7 ��f_gvr_�ihjh]h\h]h� agZ�

q_gby�� fh`gh� ]h\hjblv� h[� m\_j_gghf� baf_j_gbb� dhhj�

^bgZl�hihjgh]h�mqZkldZ��

Djbl_jbc�jZ[hlhkihkh[ghklb������Djbl_jbc�hk�

gh\Zg�gZ�ZgZeba_�]jZ^b_glgh]h�bah[jZ`_gby��Ih�^Zggh�

fm� bah[jZ`_gbx� fh`gh� km^blv� h� dhgljZkl_� hihjgh]h�

mqZkldZ��Djbl_jbc�jZ[hlhkihkh[ghklb�[m^_f�jZkkfZljb�

\Zlv�dZd�hlghr_gb_�hp_gdb�kb]gZe�rmf��

Ihkdhevdm� \u[hj� iheh`_gby� hihjguo� mqZkldh\� ijh�

ba\h^blky� \� h[eZklyo� k� fZdkbfZevguf� dhgljZklhf� ih�

yjdhklb� \� khhl\_lkl\bb� k�nhjfmehc� ����� lh� \� dZq_kl\_�

kb]gZeZ�fh`gh�jZkkfZljb\Zlv�\_ebqbgm���
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\ n
= [ \ Q' �±� ]jZ^b_glgu_� bah[jZ�

`_gby� ahgu� ihbkdZ�� k]eZ`_ggu_� mkj_^gyxsbf� nbev�

ljhf�� JZaf_j� fZkdb� nbevljZ� khhl\_lkl\m_l� jZaf_jm�

wlZehgZ��

<� dZq_kl\_�oZjZdl_jbklbdb��hij_^_eyxs_c�rmf��[m�

^_f� jZkkfZljb\Zlv� _]h� kj_^g_d\Z^jZlbq_kdh_� hldehg_�

gb_� �KDH�� [V ��Ih^oh^� d� hp_gd_�KDH�rmfZ�ijb\_^_g� \�

jZ[hl_� >�@��Bkihevah\Zgb_�^Zgghc� \_ebqbgu� iha\hey_l�

ghjfbjh\Zlv� hp_gdm� hlghr_gby� kb]gZe�rmf��LZdbf� h[�

jZahf�� djbl_jbc� jZ[hlhkihkh[ghklb�fh`gh� hij_^_eblv�

ke_^mxsbf�h[jZahf��
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Wdki_jbf_glZevgu_�bkke_^h\Zgby�

KjZ\gbl_evgu_� bkke_^h\Zgby� jZkkfZljb\Z_fuo�

djbl_jb_\� jZ[hlhkihkh[ghklb�ijh\h^bebkv� k� bkihevah�

\Zgb_f� gZlmjguo� kx`_lh\�� kgyluo� \� \b^bfhf� ^bZiZ�

ahg_��>ebl_evghklv�kx`_lh\�\Zjvbjh\ZeZkv�hl������^h�

����� dZ^jh\�� kj_^gyy� ^ebl_evghklv� ±� ����� dZ^jh\��GZ�

\b^_hkx`_lZo� h[t_dlu� [ueb� g_ih^\b`gu�� <� ijhp_kk_�

kt_fdb� ^bZnjZ]fZ� dZf_ju� ihkl_i_ggh� aZdju\ZeZkv� b�

hldju\ZeZkv� \gh\v�� qlh� h[_ki_qb\Zeh� baf_g_gb_� hk\_�

s_gghklb�kp_gu��GZ�jbk����ijb\_^_gu�dZ^ju�h^gh]h�ba�

kx`_lh\�ijb�jZaebqghc�kl_i_gb�hldjulhklb�^bZnjZ]fu��
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Jbk������Ijbf_ju�dZ^jh\�ba�l_klh\h]h�kx`_lZ��

ijb�jZaebqguo�agZq_gbyo�^bZnjZ]fu�\b^_h^ZlqbdZ�

>ey�dZ`^h]h�kx`_lZ�\u[bjZehkv���hihjguo�mqZkldh\�

jZaf_jhf� ��o���ibdk_ey��Hihjgu_�mqZkldb�\u[bjZebkv�

lZdbf�h[jZahf��qlh[u�hgb�\dexqZeb�\�k_[y�bah[jZ`_gby�

qZkl_c� h[t_dlZ�� bah[jZ`_gby� nhgZ�� Z� lZd`_� mqZkldb��

kh^_j`Zsb_�h^gh\j_f_ggh�b�nhg�b�qZklb�h[t_dlZ��Ih�

eh`_gb_� hihjguo� mqZkldh\�� mdZaZggh_� q_eh\_dhf�

wdki_jlhf�gZ�i_j\hf� dZ^j_��ijbgbfZehkv� aZ�wlZehggh_�

�bklbggh_�� iheh`_gb_�� GZ� jbk�� �� ij_^klZ\e_g� dZ^j� ba�

l_klh\h]h�kx`_lZ��gZ�dhlhjhf�d\Z^jZlZfb�ihdZaZgu�\u�

[jZggu_�hihjgu_�mqZkldb��

>ey�dZ`^h]h�\b^_hkx`_lZ�f_klhiheh`_gb_�hihjguo�

mqZkldh\�\�dZ^j_�hij_^_eyehkv�jZaghklguf�Ze]hjblfhf��

Ijb� \hagbdgh\_gbb� [hevrbo� hrb[hd� \� hp_gd_� iheh`_�

gby�hkms_kl\eyeky�i_j_aZimkd�Ze]hjblfZ��Ijb�wlhf�ih�

bklbgguf� dhhj^bgZlZf�nhjfbjh\Zehkv�gh\h_�p_e_mdZ�

aZgb_�� gZ� hkgh\_� dhlhjh]h� \uihegyehkv� h[gh\e_gb_�

wlZehggh]h� bah[jZ`_gby�� GZ� hkgh\Zgbb� kjZ\g_gby� ba�

f_j_gguo�b�wlZehgguo�dhhj^bgZl�ijbgbfZehkv�j_r_gb_�

h�ijb]h^ghklb�jZaghklgh]h�Ze]hjblfZ�^ey�hp_gdb� dhhj�
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^bgZl� dhgdj_lgh]h� hihjgh]h� mqZkldZ� gZ� dZ`^hf� dZ^j_�

\b^_hihke_^h\Zl_evghklb��IZjZee_evgh�k�wlbf�gZ�dZ`�

^hf�dZ^j_�^ey�hihjguo�mqZkldh\�\uqbkeyebkv�agZq_gby�

ljzo�djbl_jb_\�jZ[hlhkihkh[ghklb��LZdbf�h[jZahf��^ey�

dZ`^h]h� djbl_jby� jZ[hlhkihkh[ghklb� [ueb� knhjfbjh�

\Zgu� ^\Z� fZkkb\Z� agZq_gbc�� khhl\_lkl\mxsbo� dZ^jZf�

gZ�dhlhjuo�jZaghklguc�Ze]hjblf�[ue�©jZ[hlhkihkh[_gª�

b�©g_�jZ[hlhkihkh[_gª��

�

Jbk������Hihjgu_�mqZkldb�

Kh]eZkgh� f_lh^bd_�� ijb\_^_gghc� \� >�@�� ^ey� hp_gdb�

jZ[hlhkihkh[ghklb�jZaghklgh]h�Ze]hjblfZ�hkms_kl\ey�

_lky�i_j_oh^�hl�agZq_gbc�djbl_jby�jZ[hlhkihkh[ghklb�d�

ihdZaZl_ex�dZq_kl\Z��ijbgbfZxsbf� agZq_gby� ©jZ[hlZ�

_lª�©g_� jZ[hlZ_lª�� imlzf� kjZ\g_gby� djbl_jb_\� jZ[hlh�

kihkh[ghklb� k� ihjh]h\ufb� agZq_gbyfb�� Ijhp_^mjZ�

gZoh`^_gby�ihjh]h\uo�agZq_gbc�ih�ihemq_gguf�fZkkb�

\Zf� djbl_jb_\� jZ[hlhkihkh[ghklb� ih^jh[gh� hibkZgZ�

lZf�`_��Ijb� hij_^_e_gbb� ihjh]h\uo� agZq_gbc� \hafh`�

gu�hrb[db�^\mo�\b^h\��

±�hrb[dZ�i_j\h]h�jh^Z�±�hrb[hqgh_�ijbgylb_�j_r_�

gby��qlh�Ze]hjblf�g_jZ[hlhkihkh[_g��

±�hrb[dZ�\lhjh]h�jh^Z�±�hrb[hqgh_�ijbgylb_�j_r_�

gby��qlh�Ze]hjblf�jZ[hlhkihkh[_g��

J_amevlZlu� bkke_^h\Zgbc� djbl_jb_\� ijb\_^_gu� \�

lZ[e�����

LZ[ebpZ����Ihjh]h\u_�agZq_gby�ijbagZdh\��

b�hrb[db�deZkkbnbdZpbb�

Djbl_jbc�jZ[hlh�

kihkh[ghklb��

Ihjh]h\h_�

�agZq_gb_�

Hrb[dZ�
�i_j\h]h�
jh^Z����

Hrb[dZ�
�\lhjh]h�
jh^Z����
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<uqbkebl_evgZy� keh`ghklv� jZkq_lZ� djbl_jby� jZ[h�

lhkihkh[ghklb�����b�djbl_jby�jZ[hlhkihkh[ghklb�����\�

[hevr_c�kl_i_gb�hij_^_ey_lky� aZljZlZfb�gZ�gZoh`^_�

gb_� fbgbfmfZ� djbl_jbZevghc� nmgdpbb� \b^Z� ����� ?keb�

ij_g_[j_qv� g_kdhevdbfb� hi_jZpbyfb� \uqblZgby� b� ^_�

e_gby��lh�ba�nhjfme�����b�����ke_^m_l��qlh�\uqbkebl_ev�

gZy�keh`ghklv�^\mo�djbl_jb_\�hlebqZ_lky�aZljZlZfb�gZ�

jZkq_l� ihdZaZl_ey� hlebqby� bah[jZ`_gby� hihjgh]h�

mqZkldZ�hl�hdjm`Zxs_]h�nhgZ�
� ��
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jZy� jZkkqblu\Z_lky�ijb� jZ[hl_� jZaghklgh]h� Ze]hjblfZ�

gZ� �Q � �dZ^j_��LZdbf�h[jZahf��fh`gh�ijb^lb�d�\u\h^m��

qlh�aZljZlu�gZ�\uqbke_gb_�ijbagZdh\�ijbf_jgh�h^bgZ�

dh\u��Ijb�bkihevah\Zgbb�wlbo�^\mo�djbl_jb_\�^ey�hp_g�

db� jZ[hlhkihkh[ghklb� fgh]hwlZehggh]h� Ze]hjblfZ� \u�

qbkeylv� fbgbfmf� djbl_jbZevghc� nmgdpbb� \b^Z� ����

g_h[oh^bfh� ^ey� dZ`^h]h� hihjgh]h� mqZkldZ�� Ke_^h\Z�

l_evgh�� \uqbkebl_evgZy� keh`ghklv� djbl_jby� jZ[hlh�

kihkh[ghklb�fgh]hwlZehggh]h� Ze]hjblfZ� [m^_l� jZklb� k�

m\_ebq_gb_f�dhebq_kl\Z�hihjguo�mqZkldh\���

<uqbkebl_evgu_� aZljZlu�djbl_jby�jZ[hlhkihkh[gh�

klb����]eZ\guf�h[jZahf�hij_^_eyxlky�jZkq_lhf�\_eb�

qbgu�
=
/ �\�nhjfme_������Mqblu\Zy��qlh�^ZggZy�\_ebqbgZ�

\uqbkey_lky� \� fgh]hwlZehgghf� Ze]hjblf_� ijb� \u[hj_�

hihjguo� mqZkldh\� ih� nhjfme_� ����� lh� \uqbkebl_evghc�

keh`ghklvx�^Zggh]h�djbl_jby�fh`gh�ij_g_[j_qv��

AZdexq_gb_�

J_amevlZlu� kjZ\gbl_evgh]h� bkke_^h\Zgby� wnn_d�

lb\ghklb� djbl_jb_\� k� lhqdb� aj_gby� hrb[hd� ijbgylby�

j_r_gbc�iha\heyxl�k^_eZlv�\u\h^u��qlh�bkihevah\Zgb_�

djbl_jby� jZ[hlhkihkh[ghklb� gZ� hkgh\_� ZgZebaZ� ]jZ^b�

_glgh]h�bah[jZ`_gby��djbl_jby������p_e_khh[jZagh�^ey�

ZgZebaZ�jZ[hlhkihkh[ghklb�fgh]hwlZehggh]h�Ze]hjblfZ�

hp_gdb�dhhj^bgZl�h[t_dlh\��G_\ukhdZy�\uqbkebl_evgZy�

keh`ghklv� iha\hey_l� bkihevah\Zlv� ^Zgguc� djbl_jbc�

^ey� ih\ur_gby� wnn_dlb\ghklb� i_j_oh^Z� gZ�fgh]hwlZ�

ehgguc�Ze]hjblf�^ey�hp_gdb�dhhj^bgZl�h[t_dlh\�[hev�

rbo�jZaf_jh\��

Bkke_^h\Zgby� \uiheg_gu� ijb� bkihevah\Zgbb� Klb�

i_g^bb�Ij_ab^_glZ�JN�KI��������������

Ebl_jZlmjZ�

���Kljhlh\� <�<��� Dhj_iZgh\� K�?�� Ke_`_gb_� aZ� h[t_d�

lhf��jZaf_ju�dhlhjh]h�agZqbl_evgh�baf_gyxlky�kh�\j_f_�

g_f����<_klgbd�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_�

kdh]h�mgb\_jkbl_lZ��±�JyaZgv��������±�������±�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\�±� ���� ±�

������±�&��������

���:eiZlh\�;�:���K_ey_\�:�:���Kl_iZrdbg�:�B��Pbnjh�

\Zy�h[jZ[hldZ�bah[jZ`_gbc�\�aZ^Zq_�hlke_`b\Zgby�^\b�

`ms_]hky�h[t_dlZ����Ba\��\mah\��K_j��Ijb[hjhkljh_gb_��±�

������±�����±�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���±����

���;Z[Zyg�I�<���Kfbjgh\�K�:��Hp_gb\Zgb_�h`b^Z_fhc�

jZ[hlhkihkh[ghklb� Ze]hjblfh\� baf_j_gby� dhhj^bgZl�

h[t_dlh\� ���=jZnbDhg
����������y�F_`^mgZjh^gZy�dhgn_�

j_gpby� ih� dhfivxl_jghc� ]jZnbd_� b� aj_gbx�� ±� KZgdl�

I_l_j[mj]��±�������±�K�����������

���: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��
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AZ^ZqZ�fZlbjh\Zgby�khklhbl�\�jZa^_e_gbb�^Zggh]h�bah[jZ`_gby�

beb� \b^_h� gZ� i_j_^gbc� ieZg�� aZ^gbc� ieZg� b� dZjlm� ijhajZqghklb� i_�

j_^g_]h� ieZgZ�� Ihkljh_gb_�lZdh]h� jZa^_e_gby� \Z`gh� ^ey� j_r_gby�

fgh]bo�aZ^Zq�j_^Zdlbjh\Zgby�b�h[jZ[hldb�\b^_h��lZdbo�dZd��aZf_gZ�

nhgZ��ijbf_g_gb_�ki_pwnn_dlZ�lhevdh�d�nhgm�eb[h�lhevdh�d�i_j_^�

g_fm� ieZgm�� ihkljh_gb_� kl_j_hbah[jZ`_gby�� Ij_^eZ]Z_lky� f_lh^�

fZlbjh\Zgby� \b^_hihke_^h\Zl_evghkl_c�� hkgh\Zgguc� gZ� f_lh^_�

fZlbjh\Zgby�bah[jZ`_gbc� /HDUQLQJ�%DVHG�0DWWLQJ��Hibku\Z_lky�kih�

kh[� fh^bnbdZpbb� [Zah\h]h� f_lh^Z�� iha\heb\rbc� bkihevah\Zlv� bg�

nhjfZpbx�h�njZ]f_glZo�nhgZ��kdjuluo�h[t_dlhf�i_j_^g_]h�ieZgZ��

\� dZq_kl\_� ^hihegbl_evguo� ^Zgguo�� Z�lZd`_� kihkh[� bl_jZlb\ghc�

nbevljZpbb� ihke_^h\Zl_evghklb� dZjl� ijhajZqghklb�� Ijb\h^ylky�

j_amevlZlu� kjZ\g_gby� ij_^eh`_ggh]h� Ze]hjblfZ� k� ��� ZgZeh]Zfb��

beexkljbjmxsb_�ij_bfms_kl\Z�ij_^eh`_ggh]h�ih^oh^Z��
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Dexq_\u_� keh\Z�� fZlbjh\Zgb_�� h[jZ[hldZ�
\b^_h�� \hkklZgh\e_gb_� nhgZ�� fZlbjmxsbc�

EZieZkbZg��

<\_^_gb_�

H^ghc�ba�dexq_\uo�aZ^Zq��\hagbdZxsbo�ijb�

j_^Zdlbjh\Zgbb� bah[jZ`_gbc� b� \b^_hihke_^h�

\Zl_evghkl_c��y\ey_lky�ihkljh_gb_� dZjlu�ijh�

ajZqghklb� �fZlbjh\Zgby�� h[t_dlZ� i_j_^g_]h�

ieZgZ� ^ey� ihke_^mxs_c� aZf_gu� nhgZ� beb�

we_f_glh\� nhgZ�� beb� baf_g_gby� iheh`_gby�

h[t_dlZ�hlghkbl_evgh�nhgZ���

NhjfZevgZy� ihklZgh\dZ� aZ^Zqb� fZlbjh\Z�

gby� bf__l� ke_^mxsbc� \b^�� jZa^_eblv� ^Zggh_�

bah[jZ`_gb_� ,�gZ�bah[jZ`_gb_�h[t_dlZ�i_j_^�

g_]h� ieZgZ� )�� bah[jZ`_gb_� aZ^g_]h� ieZgZ�<� b�

dZjlm� ijhajZqghklb�i_j_^g_]h� ieZgZ�.� lZdbf� h[jZahf��

qlh[u�[ueh�\_jgh�ke_^mxs__�mjZ\g_gb_���
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AZ^ZqZ� fZlbjh\Zgby� \b^_h� y\ey_lky� h[h[s_gb_f�

aZ^Zqb� fZlbjh\Zgby� bah[jZ`_gbc� gZ� \b^_hihke_^h\Z�

l_evghklb�� LZdh_� h[h[s_gb_� ihjh`^Z_l� ^hihegbl_ev�

gu_�lj_[h\Zgby�d�Ze]hjblfZf�fZlbjh\Zgby�\b^_h��

J_amevlbjmxsZy� dZjlZ� ijhajZqghklb� ^he`gZ� [ulv�

klZ[bevgZ�\h�\j_f_gb��\\b^m�\ukhdhc�qm\kl\bl_evghklb�

ajbl_evghc� kbkl_fu� q_eh\_dZ� d� jZaebqbyf� f_`^m� kh�

k_^gbfb�dZ^jZfb��

:e]hjblf� ^he`_g� bf_lv� Z^_d\Zlgmx� h[t_fZf� \b�

^_h^Zgguo�\uqbkebl_evgmx�keh`ghklv��

<� ^Zgghc� jZ[hl_� ij_^eZ]Z_lky� Ze]hjblf�fZlbjh\Z�

gby� \b^_hihke_^h\Zl_evghkl_c�� \� hkgh\m� dhlhjh]h� ih�

eh`_g� Ze]hjblf� fZlbjh\Zgby� bah[jZ`_gbc� gZ� hkgh\_�

h[mq_gby� �/HDUQLQJ� %DVHG� 0DWWLQJ� >�@��� Hlebqbl_evghc�

hkh[_gghklvx� ij_^eh`_ggh]h� Ze]hjblfZ� y\ey_lky� bk�

ihevah\Zgb_�bah[jZ`_gbc�nhgZ��kh^_j`Zsbo�njZ]f_g�

lu�� kdjulu_� h[t_dlhf� i_j_^g_]h� ieZgZ� gZ� bkoh^ghc�

\b^_hihke_^h\Zl_evghklb�� \� dZq_kl\_� ^hihegbl_evguo�

\oh^guo� ^Zgguo�� >ey� ihkljh_gby� lZdbo� bah[jZ`_gbc�

nhgZ�ijbf_gy_lky�Ze]hjblf��hibkZgguc� \� >�@��\uihegy�

xsbc� \hkklZgh\e_gb_� njZ]f_glh\� nhgZ�� kdjuluo� gZ�

^Zgghf�dZ^j_��iml_f�dhibjh\Zgby�wlbo�`_�njZ]f_glh\�ba�

^jm]bo� dZ^jh\� \b^_hihke_^h\Zl_evghklb�� ]^_� hgb� y\ey�

ebkv� \b^bfufb��Ij_^eZ]Z_fuc� ih^oh^� lZd`_� \uihegyl�

^\Z�ihke_^h\Zl_evguo�ijhoh^Z�ih�\b^_hihke_^h\Zl_ev�

ghklb� k� p_evx� h[_ki_q_gby� [hevr_c� klZ[bevghklb� \h�

\j_f_gb�j_amevlZlZ�\�kjZ\g_gbb�k�j_amevlZlhf�g_aZ\b�

kbfh]h�ijbf_g_gby�Ze]hjblfZ� >�@� d� dZ^jZf�\b^_hihke_�

^h\Zl_evghklb�� Ih^jh[gh_� hibkZgb_� Ze]hjblfZ� kh^_j�

`blky�\�jZa^_e_�©Ij_^eZ]Z_fuc�Ze]hjblfª���

Ij_^eh`_gguc� Ze]hjblf� [ue� ijhl_klbjh\Zg� gZ�

gZ[hj_�ba� ���\b^_hihke_^h\Zl_evghkl_c�k�ba\_klgufb�

wlZehggufb� dZjlZfb�ijhajZqghklb� �^Zgguc�gZ[hj�[ue�

ih^]hlh\e_g�\�jZfdZo�jZ[hlu�>�@�b�kjZ\g_g�k����^jm]bfb�

f_lh^Zfb� fZlbjh\Zgby� bah[jZ`_gbc� b� \b^_h���HibkZ�

gb_�ijh\_^_gghc�wdki_jbf_glZevghc�hp_gdb�kh^_j`bl�

ky�^Ze__�\�jZa^_e_��©Wdki_jbf_glZevgZy�hp_gdZª��



�

�

�
���

H[ahj�h[eZklb�bkke_^h\Zgbc�

Bkke_^h\Zgby� \� h[eZklb� fZlbjh\Zgby� \b^_h�� \�

kjZ\g_gbb� k� h[eZklvx� fZlbjh\Zgby� bah[jZ`_gbc�� aZ�

ljm^g_gu� [hevrbf� h[t_fhf� \oh^guo� ^Zgguo�� lj_[m_�

fuo� ^ey� jZ[hlu� Ze]hjblfh\� fZlbjh\Zgby� \b^_h�� b�

g_h[oh^bfhklvx�h[_ki_q_gby�klZ[bevghklb�\h�\j_f_gb�

j_amevlbjmxs_c� dZjlu� ijhajZqghklb�� <\b^m� wlh]h� bk�

ke_^h\Zgby�\�h[eZklb�fZlbjh\Zgby�\b^_h�\k_]^Z�hlklZ�

\Zeb�hl�ijh]j_kkZ�\�h[eZklb�fZlbjh\Zgby�bah[jZ`_gbc��

G_kfhljy�gZ� wlh�� gZ� k_]h^gyrgbc�^_gv� kms_kl\mxl� ���

hjb]bgZevguo� f_lh^h\� fZlbjh\Zgby� \b^_h�� Z� lZd`_�

h[t_dlb\gZy� f_lh^bdZ� kjZ\g_gby� Ze]hjblfh\� fZlbjh�

\Zgby�\b^_h��hibkZggZy�\�>�@���

;hevrbgkl\h�f_lh^h\�fZlbjh\Zgby�\b^_h�hkgh\Zgu�

gZ�h^ghf�ba�kms_kl\mxsbo�f_lh^h\�fZlbjh\Zgby�bah[�

jZ`_gbc��Ijb�wlhf�hkgh\gh_�\gbfZgb_�bo�Z\lhju�m^_�

eyeb�ih\ur_gbx� \j_f_gghc�klZ[bevghklb� j_amevlbjm�

xs_c�ihke_^h\Zl_evghklb� dZjl�ijhajZqghklb� b� mf_gv�

r_gbx� h[t_fZ�^hihegbl_evguo�^Zgguo�� lj_[m_fuo� hl�

ihevah\Zl_ey��

GZb[he__�rbjhdh� bkihevam_fuf� \�ebl_jZlmj_� kih�

kh[hf� khdjZs_gby� h[t_fZ� ^hihegbl_evguo� ^Zgguo�

y\ey_lky� jZkijhkljZg_gb_� l_jgZjguo� fZkhd� �dZjl�� aZ�

^Zxsbo� ljb�h[eZklb�� ]ZjZglbjh\Zgguc�i_j_^gbc�ieZg��

]ZjZglbjh\Zgguc� aZ^gbc� ieZg� b� g_ba\_klgZy� h[eZklv��

^ey� dhlhjhc� lj_[m_lky� j_rblv� aZ^Zqm� fZlbjh\Zgby��

dexq_\uo�dZ^jh\�gZ�\k_�dZ^ju�\b^_hihke_^h\Zl_evgh�

klb��>Zgguc�f_lh^� iha\hey_l� ihevah\Zl_ex� ij_^hklZ�

\blv� l_jgZjgu_� fZkdb� ebrv� ^ey� qZklb� dZ^jh\�� aZl_f�

Ze]hjblf�\uqbkey_l�\_dlhjZ�hilbq_kdh]h�ihlhdZ�f_`^m�

dZ^jZfb�bkoh^ghc�\b^_hihke_^h\Zl_evghklb�b�bkihev�

am_l�bo�^ey�i_j_ghkZ�fZkhd�gZ�hklZevgu_�dZ^ju��LZdhc�

f_lh^�ijbf_gy_lky�\�Ze]hjblfZo�fZlbjh\Zgby�\b^_h�>���

��� ��� �@�� Koh`bf� h[jZahf� aZ^Zqm� khdjZs_gby� h[t_fZ�

\\h^Z� ihevah\Zl_ey� j_rZ_l� Ze]hjblf� >�@�� lj_[my� \� dZ�

q_kl\_� ^hihegbl_evguo� \oh^guo� ^Zgguo� ebrv� dZjlm�

ijhajZqghklb� i_j\h]h� ieZgZ�� Ke_^m_l� lZd`_� hlf_lblv�

Ze]hjblf� >�@��dhlhjuc��ZgZeh]bqgh�Ze]hjblfm�k_]f_glZ�

pbb�bah[jZ`_gbc�*UDE�&XW�>��@��e_`Zs_fm�\�_]h�hkgh\_��

g_� lj_[m_l�gbdZdbo�^hihegbl_evguo�^Zgguo�hl�ihevah�

\Zl_ey��H^gZdh�ihemqZ_fu_�k�_]h�ihfhsvx�dZjlu�ijh�

ajZqghklb�bf_xl�djZcg_�gbadh_�dZq_kl\h��

>ey� h[_ki_q_gby� klZ[bevghklb� \h� \j_f_gb� j_amev�

lbjmxs_c� ihke_^h\Zl_evghklb� dZjl� ijhajZqghklb� km�

s_kl\m_l�fgh`_kl\h�jZaghh[jZaguo�ih^oh^h\��I_j\uc�

ba�gbo�[ue�hibkZg�\�jZ[hl_� >�@��__�Z\lhju�\g_^jbeb�\�

hilbfbabjm_fmx� Ze]hjblfhf� nmgdpbx� klhbfhklb� keZ�

]Z_fh_�� fh^_ebjmxs__� kh\f_klgh_� jZkij_^_e_gb_�

]jZ^b_glZ�bkoh^ghc�\b^_hihke_^h\Zl_evghklb�b�ihke_�

^h\Zl_evghklb�dZjl�ijhajZqghklb���

;hevrZy� ]jmiiZ�kms_kl\mxsbo�gZ�k_]h^gy�Ze]hjbl�

fh\�fZlbjh\Zgby�\uihegy_l�ihbkd�blh]h\hc�dZjlu�ijh�

ajZqghklb�dZd�fbgbfmfZ�d\Z^jZlbqghc�nmgdpbb�klhbfh�

klb�� ZgZeh]bqghc� hibkZgghc� \� >��@��JZ[hlu� >���� ���� ��@�

h[_ki_qb\Zxl� klZ[bevghklv� j_amevlZlZ� \h� \j_f_gb��

\g_^jyy�\�wlm�nmgdpbx�keZ]Z_fh_��lj_[mxs__�ihklhyg�

kl\Z�dZjlu�ijhajZqghklb�khk_^gbo�dZ^jh\�\^hev�\_dlh�

jh\�^\b`_gby��<�jZ[hlZo�>����@�ijhkljZgkl\_gguc�fZlb�

jmxsbc�eZieZkbZg�k�hdgZfb� �o���hibkZgguc�\� >��@�� aZ�

f_g_g� ijhkljZgkl\_ggh�\j_f_gguf� fZlbjmxsbf� eZi�

eZkbZghf�k�hdgZfb��o�o���WlZ�b^_y�[ueZ�jZa\blZ�\�jZ�

[hl_�>��@��aZf_gb\r_c�fZlbjmxsbc�eZieZkbZg�k�hdgZfb�

�o�o��g_ehdZevguf�fZlbjmxsbf�eZieZkbZghf�±�eZieZ�

kbZghf�� aZ^Zxsbf� k\yab� f_`^m� ibdk_eZfb�� g_� h[yaZ�

l_evgh�gZoh^ysbfbky�ih�khk_^kl\m��<�jZ[hl_� >��@�ijh�

kljZgkl\_ggh�\j_f_gghc�eZieZkbZg�[ue�aZf_g_g�[ukl�

juf�f_lh^hf�nbevljZpbb� *XLGHG� )LOWHU� >��@�� iha\heb\�

rbf�mf_gvrblv�\j_fy�h[jZ[hldb�h^gh]h�dZ^jZ��

>jm]hc� ih^oh^� d� h[_ki_q_gbx� klZ[bevghklb� dZjl�

ijhajZqghklb� \h� \j_f_gb� khklhbl� \� kha^Zgbb�fh^_e_c�

i_j_^g_]h� ieZgZ� b� nhgZ� ^ey� ]jmii� dZ^jh\� beb� \k_]h�

\b^_h�\f_klh�fh^_e_c��ihkljh_gguo�^ey�dZ`^h]h�dZ^jZ�

g_aZ\bkbfh� �dZd� \� Ze]hjblfZo� fZlbjh\Zgby� bah[jZ`_�

gbc��� Ijbf_jZfb� wlh]h� ih^oh^Z� y\eyxlky�� f_lh^� >��@��

i_j_ghkysbc� iZjZf_lju� deZkkbnbdZlhjh\� f_`^m� kh�

k_^gbfb� dZ^jZfb�� ihkljh_gb_� l_jgZjghc� fZkdb� k� bk�

ihevah\Zgb_f�fh^_eb�p\_lZ�i_j_^g_]h�ieZgZ�l_dms_]h�

b� ij_^u^ms_]h� dZ^jZ� \� jZ[hl_� >�@�� ijhkljZgkl\_ggh�

\j_f_ggh_� kwfiebjh\Zgb_� h[jZaph\� ibdk_eh\�� ijbf_�

g_ggh_�\� >��@��bkihevah\Zgb_�]eh[Zevgh]h�keh\Zjy�p\_�

lh\�i_j_^g_]h�ieZgZ�b�nhgZ�\�f_lh^_�>��@��

Ihke_^gbf� ba� jZkkfZljb\Z_fuo� \� ^Zgghf� h[ahj_�

f_lh^h\�h[_ki_q_gby�klZ[bevghklb�dZjlu�ijhajZqghklb�

\h� \j_f_gb� y\ey_lky� l_fihjZevgZy� nbevljZpby� dZjl�

ijhajZqghklb��<� >�@�Z\lhju�ijbf_gyxl�Ze]hjblf�nbev�

ljZpbb�gZ�hkgh\_�^bklZglgh]h�ij_h[jZah\Zgby� >��@�^ey�

h[_ki_q_gby�klZ[bevghklb� \h� \j_f_gb�ihke_^h\Zl_ev�

ghklb�dZjl�ijhajZqghklb��ihemq_gguo�k�ihfhsvx�Ze]h�

jblfZ�fZlbjh\Zgby�bah[jZ`_gbc�>��@��

<� aZdexq_gb_� h[ahjZ� h[eZklb� ke_^m_l� lZd`_� mihfy�

gmlv�jZ[hlm� >�@��\�jZfdZo�dhlhjhc�[ueh�ih^]hlh\e_gh����

\b^_hihke_^h\Zl_evghkl_c� k� wlZehggufb� dZjlZfb� ijh�

ajZqghklb� b� l_jgZjgufb�fZkdZfb�� ij_^eh`_gu�f_lh^u�

h[t_dlb\ghc�hp_gdb�dZq_kl\Z�dZjl�ijhajZqghklb��Z�lZd`_�

[ueh�ijh\_^_gh�h[t_dlb\gh_�kjZ\g_gb_�jy^Z�kms_kl\m�

xsbo�Ze]hjblfh\�fZlbjh\Zgby�bah[jZ`_gbc�b�\b^_h���

Ij_^eZ]Z_fuc�Ze]hjblf�

DZd� m`_� hlf_qZehkv� \h� \\_^_gbb�� hlebqbl_evghc�

hkh[_gghklvx� ij_^eZ]Z_fh]h� Ze]hjblfZ� y\ey_lky� bk�

ihevah\Zgb_� \hkklZgh\e_ggh]h� nhgZ�� Hq_\b^gh�� qlh�

agZgb_�p\_lZ� ibdk_eh\�nhgZ�%� \� g_ba\_klghc� h[eZklb�

l_jgZjghc�fZkdb�mf_gvrZ_l�fgh`_kl\h�\hafh`guo�j_�

r_gbc� mjZ\g_gby� �����H^gZdh�\�kemqZ_� aZ^Zqb�fZlbjh�

\Zgby� bah[jZ`_gby�fh`gh�ebrv� ijbf_jgh� hp_gblv� bo�

p\_l� �qlh� b� ^_eZxl� fgh]b_� Ze]hjblfu� fZlbjh\Zgby�

bah[jZ`_gbc��� KblmZpby� dZj^bgZevgh� f_gy_lky� \� kem�

qZ_� fZlbjh\Zgby� \b^_hihke_^h\Zl_evghklb�� njZ]f_g�

lu�nhgZ��kdjulu_�h[t_dlhf�i_j_^g_]h�ieZgZ�gZ�h^ghf�

dZ^j_�� aZqZklmx� \b^bfu� gZ� ^jm]bo� dZ^jZo� wlhc� \b�

^_hihke_^h\Zl_evghklb�� Wlhl� nZdl� iha\hey_l� \uqbk�

eblv� p\_l� ibdk_eh\� nhgZ� g_ba\_klghc� h[eZklb� iml_f�

dhibjh\Zgby�^Zgguo�k�khk_^gbo�dZ^jh\���

G_kfhljy� gZ� lh�� qlh� jZaebqgufb� Z\lhjZfb� jZg__�

ij_^eZ]Zebkv� Ze]hjblfu� fZlbjh\Zgby� \b^_hihke_^h�

\Zl_evghkl_c�� bkihevamxsb_� \hkklZgh\e_gguc� nhg��

^ZggZy�jZ[hlZ�bf__l�gh\bagm��[eZ]h^Zjy���

Bkihevah\Zgbx� Ze]hjblfZ� \hkklZgh\e_gby� nhgZ��

ijbf_gbfh]h� d� [he__�rbjhdhfm� deZkkm� \b^_hihke_^h�
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\Zl_evghkl_c��q_f�Ze]hjblfu�jZggbo�jZ[hl���

Ij_^eZ]Z_fhfm� h[h[s_gbx� Ze]hjblfZ� fZlbjh\Z�

gby�� hkgh\Zggh]h� gZ�fZlbjmxs_f�eZieZkbZg_��bkihev�

amxs_fm� \hkklZgh\e_gguc� nhg� \� dZq_kl\_� ^hihegb�

l_evguo� \oh^guo� ^Zgguo� �jZg__� \� ebl_jZlmj_� \hkklZ�

gh\e_gguc�nhg�bkihevah\Zeky�lhevdh�\�f_lh^Zo��hkgh�

\Zgguo� gZ� kwfiebjh\Zgbb� �ihke_^gb_� f_lh^u� kms_�

kl\_ggh�hlebqZxlky�hl�i_j\uo�����

F_lh^m�\uqbke_gby�^h\_jby�d�\_dlhjZf�hilbq_kdh]h�

ihlhdZ�� hilbfbabjh\Zgghfm� ^ey� aZ^Zqb� fZlbjh\Zgby�

\b^_h��

<oh^gufb�^Zggufb�ij_^eZ]Z_fh]h�\�^Zgghc�jZ[hl_�

Ze]hjblfZ� y\eyxlky�� bkoh^gZy� \b^_hihke_^h\Zl_ev�

ghklv��ihke_^h\Zl_evghklv� l_jgZjguo�fZkhd��:e]hjblf�

\uihegy_l�ke_^mxsb_�hkgh\gu_�rZ]b���

Ijbf_gblv� d� bkoh^ghc� \b^_hihke_^h\Zl_evghklb�

Ze]hjblf� \hkklZgh\e_gby� njZ]f_glh\� nhgZ�� kdjuluo�

h[t_dlZfb�i_j_^g_]h�ieZgZ��

Ijbf_gblv� d� dZ`^hfm� dZ^jm� bkoh^ghc� ihke_^h\Z�

l_evghklb�fh^bnbpbjh\Zggmx�\_jkbx�Ze]hjblfZ�fZlb�

jh\Zgby� bah[jZ`_gbc� gZ� hkgh\_� h[mq_gby�� bkihevamx�

smx�\hkklZgh\e_gguc�nhg�\�dZq_kl\_�^hihegbl_evguo�

\oh^guo�^Zgguo��

Ijbf_gblv�bl_jZlb\guc�Ze]hjblf�ijhkljZgkl\_ggh�

\j_f_ggh]h�k]eZ`b\Zgby�ihke_^h\Zl_evghklb�dZjl�ijh�

ajZqghklb��

Ke_^m_l� hl^_evgh� hlf_lblv� bkihevah\Zgb_� bl_jZ�

lb\gh]h� ih^oh^Z� d� k]eZ`b\Zgbx� dZjl� ijhajZqghklb��

NhjfZevgh�wlh�fh`_l�[ulv�aZibkZgh�ke_^mxsbf�h[jZ�

ahf�� imklv�
�

WD �±� dZ^j� W� ihke_^h\Zl_evghklb� dZjl� ijh�

ajZqghklb�� \uqbke_gghc� bagZqZevgh�� � �6 � �±� hi_jZlhj�

k]eZ`b\Zgby��
L

WD �±� dZ^j� W� j_amevlZlZ� nbevljZpbb� gZ�

bl_jZpbb� L ��lh]^Z��
� � �

� �� � � ��L L L L

W W W W6D D D D� � �
� � � �����

>hfbgbjmxsbf� ih^oh^hf� \� ebl_jZlmj_� gZ� k_]h�

^gyrgbc�^_gv�y\ey_lky�f_lh^�ihke_^h\Zl_evghc�nbev�

ljZpbb��j_amevlZl�dhlhjhc�� 
WD ��fh`_l�[ulv�aZibkZg�dZd��

�

� �
D D � �����

� �
 � 
 �� � ���W W W W6D D D D � � � �����

Kh]eZkgh� ijh\_^_gguf� wdki_jbf_glZf�� ihke_^h\Z�

l_evgZy� nbevljZpby� kdehggZ� gZdZieb\Zlv� hrb[dm�� lh�

_klv�jZkklhygb_�f_`^m�\uqbke_gghc�dZjlhc�ijhajZqgh�

klb�b�wlZehghf�m\_ebqb\Z_lky�k�ghf_jhf�dZ^jZ��Bl_jZ�

lb\guc�ih^oh^�ebr_g�^Zggh]h�g_^hklZldZ��Z� lZd`_�^h�

imkdZ_l� iZjZee_evgh_� \uqbke_gb_� dZjl� ijhajZqghklb�

g_kdhevdbo� dZ^jh\�� >Ze__� fu� jZkkfhljbf� hkgh\gu_�

rZ]b�Ze]hjblfZ�[he__�^_lZevgh��

<hkklZgh\e_gb_�njZ]f_glh\�nhgZ�

>ey�\hkklZgh\e_gby�njZ]f_glh\�nhgZ��kdjuluo�i_�

j_^gbf�ieZghf��[ue�bkihevah\Zg�Ze]hjblf��hibkZgguc�

\� >�@��<oh^gufb�^Zggufb�Ze]hjblfZ�y\eyxlky�\b^_hih�

ke_^h\Zl_evghklv�b�gZ[hj�fZkhd�^ey�dZ`^h]h�__�dZ^jZ��

hlf_qZxsbo� h[eZklb�� ih^e_`Zsb_� \hkklZgh\e_gbx��

J_amevlZlhf� jZ[hlu� Ze]hjblfZ� y\ey_lky� \b^_hihke_�

^h\Zl_evghklv��kh\iZ^ZxsZy�k�bkoh^ghc�\�h[eZklyo��g_�

hlf_q_gguo� gZ�fZkdZo�� b�kh^_j`ZsZy�njZ]f_glu� \hk�

klZgh\e_ggh]h� nhgZ� \� hklZevguo� h[eZklyo�� >hihegb�

l_evgufb� \uoh^gufb� ^Zggufb� Ze]hjblfZ� y\ey_lky�

gZ[hj�fZkhd�h[eZkl_c��\hkklZgh\e_gb_� dhlhjuo�g_�[u�

eh� \uiheg_gh�� Ijbgpbi� jZ[hlu� Ze]hjblfZ� khklhbl� \�

wdkljZiheypbb�ihey�\_dlhjh\�^\b`_gby�\�h[eZklv�\hk�

klZgh\e_gby� b� ihke_^mxs_f� dhibjh\Zgbb�njZ]f_glh\�

nhgZ�^jm]bo�dZ^jh\�kh]eZkgh�wdkljZihebjh\Zgguf�\_d�

lhjZf��<�^Zgghc�jZ[hl_�\�dZq_kl\_�fZkdb�\hkklZgh\e_�

gby� bkihevam_lky� h[t_^bg_gb_� h[eZkl_c� l_jgZjghc�

fZkdb�� hl\_qZxsbo� i_j_^g_fm� ieZgm� b� g_ba\_klghc�

h[eZklb���

;Zah\uc�f_lh^�fZlbjh\Zgby�bah[jZ`_gbc�

>ey� emqr_]h� ihgbfZgby� ^Zevg_cr_]h� hibkZgby�

ij_^eZ]Z_fh]h�Ze]hjblfZ�fZlbjh\Zgby�\b^_h�jZkkfhl�

jbf� djZldh_� hibkZgb_� Ze]hjblfZ�fZlbjh\Zgby� bah[jZ�

`_gbc� >�@��e_`Zs_]h� \� _]h� hkgh\_��<oh^gufb�^Zggufb�

Ze]hjblfZ� y\eyxlky� bah[jZ`_gb_� \� p\_lh\hf� ijh�

kljZgkl\_�5*%�b�l_jgZjgZy�fZkdZ��:e]hjblf�\uihegy_l�

h[oh^�bah[jZ`_gby�k�bkihevah\Zgb_f�kdhevays_]h�hdgZ�

�o��ibdk_eZ��>Ze__�^ey�dZ`^h]h�hdgZ�Z ��kh^_j`Zs_]h�

ohly� [u� h^bg� g_ba\_klguc� ibdk_e�� \ujZabf� ijhajZq�
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^ey�hp_gdb�\j_f_gghc�klZ[bevghklb�j_amevlZlZ�
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amevlZlZfb� wdki_jlghc� hp_gdb�� f_`^m� j_amevlZlZfb�

jZ[hlu�Ze]hjblfh\�b�wlZehghf� �ijb\_^_gu�\�klhe[pZo�
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AZl_f�f_lh^u�[ueb� mihjy^hq_gu� ih� [ebahklb� j_amev�

lZlZ� d� wlZehgm� �gZ^kljhqgu_� qbkeZ� \� klhe[pZo� �������
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±�fh^bnbdZpbx� [Zah\h]h� Ze]hjblfZ� fZlbjh\Zgby��

iha\heb\rmx� bkihevah\Zlv� nhg� \� dZq_kl\_� ^hihegb�

l_evguo�^Zgguo��

±�bl_jZlb\guc�ih^oh^�d�ijhkljZgkl\_ggh�\j_f_ggh�

fm�k]eZ`b\Zgbx�dZjl�ijhajZqghklb��iha\heb\rbc�ba[_�

`Zlv�gZdhie_gby�hrb[db�b�\uqbkeylv�g_kdhevdh�dZ^jh\�

iZjZee_evgh��

±�kihkh[�\uqbke_gby�^h\_jby�d�\_dlhjZf�^\b`_gby��

\u[jZgguc�iml_f�ZgZebaZ�^\mo�\b^_h�k�wlZehgghc�dZj�

lhc�ijhajZqghklb��

Ij_bfms_kl\Z� ij_^eh`_ggh]h�f_lh^Z� [ueb� ijh^_�

fhgkljbjh\Zgu�iml_f� h[t_dlb\gh]h�kjZ\g_gby� j_amev�

lZlh\�_]h�jZ[hlu�k����ZgZeh]Zfb���

Bkke_^h\Zgb_�\uiheg_gh�ijb�nbgZgkh\hc�ih^^_j`�

d_�JNNB�\�jZfdZo�gZmqgh]h�ijh_dlZ�������������Z���

>ZggZy� klZlvy� ihklmibeZ� \� j_^Zdpbx� `mjgZeZ�

©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª������������]��

Ebl_jZlmjZ�

���=KHQJ�<XDQMLH�� .DPEKDPHWWX�&�� /HDUQLQJ� EDVHG� GLJLWDO�

PDWWLQJ����,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�9LVLRQ��,&&9���±�

������±�3������������

���AZq_kh\�:��:��� ?jhn__\�F��<��� <Zlhebg�>��K�� Bkihevah�

\Zgb_� dZjl� ]em[bgu� ijb� \hkklZgh\e_gbb� nhgZ� \� \b^_h�

ihke_^h\Zl_evghklyo����Gh\u_�bgnhjfZpbhggu_�l_ogheh]bb�\�

Z\lhfZlbabjh\Zgguo�kbkl_fZo��fZl_jbZeu�gZmqgh�ijZdlbq_k�

dh]h�k_fbgZjZ��±�F���FBWF�GBM�<RW���������

���F_lh^bdZ� h[t_dlb\gh]h� kjZ\g_gby� Ze]hjblfh\� fZlb�

jh\Zgby� \b^_h�F��<��?jhn__\��X��:��=blfZg�� >��K��<Zlhebg��

:��:��N_^hjh\���� Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\�� ±� ������ ±�

�����±�K����±�����

���9LGHR� PDWWLQJ� RI� FRPSOH[� VFHQHV� �� <XQJ�<X�&KXDQJ��

$VHHP� $JDUZDOD�� %ULDQ�&XUOHVV� HW�DO���$&0� 7UDQVDFWLRQV� RQ�

*UDSKLFV��72*���±�������±�9RO������QR�����±�3������������

���$SRVWRORII�1��� )LW]JLEERQ� $��%D\HVLDQ� YLGHR�PDWWLQJ� XV�

LQJ� OHDUQW� LPDJH�SULRUV����&RPSXWHU�9LVLRQ�3DWWHUQ�5HFRJQLWLRQ�

�&935���±�9RO�����±�������±�3��,±���±,±�����

���/HH�6XQ�<RXQJ�� <RRQ�-RQJ�&KXO�� /HH�,Q�.ZRQ�� 7HP�

SRUDOO\� FRKHUHQW� YLGHR�PDWWLQJ����*UDSKLFDO� 0RGHOV�� ±� ������ ±�

9RO������QR�����±�3����±�����

���%DL�;XH��:DQJ�-XH��6LPRQV�'DYLG��7RZDUGV�WHPSR�UDOO\�

FRKHUHQW�YLGHR�PDWWLQJ���� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXW�

HU�9LVLRQ��,&&9���±�������±�3����������

���9LGHR�PDWWLQJ�YLD�RSDFLW\�SURSDJDWLRQ���=��7DQJ��=��0LDR��

<��:DQ�� '��=KDQJ���� 7KH� 9LVXDO� &RPSXWHU�� ±� ������ ±� 9RO������

QR�����±�3�����������

���&RUULJDQ�'���5RELQVRQ�6�� .RNDUDP�$�� 9LGHR�PDWWLQJ� XV�

LQJ�PRWLRQ�H[WHQGHG�JUDEFXW����(XURSHDQ�&RQIHUHQFH�RQ�9LVXDO�

0HGLD�3URGXFWLRQ��&903���±�������±�3���±��������

����5RWKHU�&��� .ROPRJRURY�9��� %ODNH�$��*UDEFXW�� ,QWHUDF�WLYH�

IRUHJURXQG� H[WUDFWLRQ� XVLQJ� LWHUDWHG� JUDSK� FXWV���� $&0� WUDQVDF�

WLRQV�RQ�JUDSKLFV��72*����$&0��±�9RO������±�������±�3�����±�����

����/HYLQ�$��� /LVFKLQVNL�'���:HLVV�<��$�FORVHG�IRUP� VROXWHRQ�

WR�QDWXUDO� LPDJH�PDWWLQJ���� ,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�$QDO\�

VLV�DQG�0DFKLQH�,QWHOOLJHQFH��73$0,���±�������±�9RO������QR�����±�

3�����±�����
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3�������������
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QRQORFDO�PDWWLQJ� ODSODFLDQ����(XURSHDQ�&RQIHUHQFH�RQ�&RPSXWHU�

9LVLRQ��(&&9���±�������±�3�����������

����6SDWLR�WHPSRUDOO\� FRKHUHQW� LQWHUDFWLYH� YLGHR� REMHFW�

VHJPHQWDWLRQ� YLD� HIILFLHQW� ILOWHULQJ��� 1��%URVFK�� $��+RVQL��

&��5KHPDQQ��0��*HODXW]����3DWWHUQ�5HFRJQLWLRQ��±�9RO��������±�
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����+H�.DLPLQJ�� 6XQ�-LDQ�� 7DQJ�;LDRRX�� *XLGHG� LPDJH� ILO�

WHULQJ���� (XURSHDQ� &RQIHUHQFH� RQ�&RPSXWHU�9LVLRQ� �(&&9��� ±�

������±�3���±�����

����9LGHR�PDWWLQJ�YLD�VSDUVH� DQG� ORZ�UDQN� UHSUHVHQWDWLRQ���

'��=RX��;��&KHQ��*��&DR��;��:DQJ���� 3URFHHGLQJV� RI� WKH� ,(((�

,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWHU� 9LVLRQ�� ±� ������ ±�

3��������������

����/LQHDU� WLPH� HXFOLGHDQ� GLVWDQFH� WUDQVIRUP� DOJRULWKPV���

+��%UHX�� -��*LO�� '��.LUNSDWULFN�� 0��:HUPDQ���� 3DWWHUQ� $QDO\VLV�

DQG� 0DFKLQH� ,QWHOOLJHQFH�� ,(((� 7UDQVDFWLRQV� RQ�� ±� ������ ±�

9RO������QR�����±�3�����±�������

����:DQJ�-���&RKHQ�0��)��2SWLPL]HG�FRORU�VDPSOLQJ� IRU� UR�

EXVW�PDWWLQJ����&RPSXWHU�9LVLRQ�3DWWHUQ�5HFRJQLWLRQ��&935���±�

������±�3���±����

����)DVW� YLGHR� VXSHU�UHVROXWLRQ� YLD� FODVVLILFDWLRQ��� .��6L�

PRQ\DQ�� 6��*ULVKLQ�� '��9DWROLQ�� '��3RSRY���� ,QWHUQDWLRQDO� &RQ�

IHUHQFH�RQ�,PDJH�3URFHVVLQJ��,&,3���±�������±�3�����±�����

����3HUFHSWXDOO\� PRWLYDWHG� EHQFKPDUN� IRU� YLGHR� PDWWLQJ� ��

0��(URIHHY�� <��*LWPDQ�� '��9DWROLQ� HW�DO����� 3URFHHGLQJV� RI� WKH�

%ULWLVK� 0DFKLQH� 9LVLRQ� &RQIHUHQFH� �%09&��� ±� %09$� 3UHVV��

������ ±� 6HSWHPEHU�� ±� 3������±������� ±� 85/��

KWWSV���G[�GRL�RUJ���������&����������

����,PSURYLQJ� LPDJH�PDWWLQJ�XVLQJ�FRPSUHKHQVLYH�VDPSOLQJ�

VHWV��� (��6KDKULDQ�� '��5DMDQ�� %��3ULFH�� 6��&RKHQ� ��� &RPSXWHU�

9LVLRQ�3DWWHUQ�5HFRJQLWLRQ��&935���±�������±�3�����±������

����*DVWDO�(GXDUGR�6�/���2OLYHLUD�0DQXHO�0��6KDUHG�VDPS�OLQJ�

IRU� UHDO�WLPH� DOSKD� PDWWLQJ���� &RPSXWHU� *UDSKLFV� )R�UXP�� ±�

������±�9RO������QR�����±�3�����±�������

����$� ED\HVLDQ� DSSURDFK� WR� GLJLWDO� PDWWLQJ��� <��<��&KXDQJ��

%��&XUOHVV�� '��+��6DOHVLQ�� 5��6]HOLVNL���� &RPSXWHU� 9LVLRQ� 3DWWHUQ�

5HFRJQLWLRQ��&935���±�9RO�����±�������±�3��,,±���±,,±�����

����&KHQ�4LIHQJ�� /L�'LQJ]H\X�� 7DQJ�&KL�.HXQJ�� .11�PDW�

WLQJ���� ,(((� 7UDQVDFWLRQV� RQ� 3DWWHUQ� $QDO\VLV� DQG� 0DFKLQH�

,QWHOOLJHQFH��73$0,���±�������±�9RO������QR�����±�3���������������

����/HH�3KLOLS��:X�<LQJ�� 1RQORFDO� PDWWLQJ���� &RPSXWHU� 9LVLRQ�

3DWWHUQ�5HFRJQLWLRQ��&935���±�������±�3������±�������

����/HYLQ�$��� 5DY�$FKD�$��� /LVFKLQVNL�'�� 6SHFWUDO� PDWWLQJ����

,(((� 7UDQVDFWLRQV� RQ� 3DWWHUQ� $QDO\VLV� DQG�0DFKLQH� ,QWHOOLJHQFH�

�73$0,���±�������±�9RO������QR������±�3��������������
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<� h[s_c� ihklZgh\d_� aZ^ZqZ� \hkklZgh\e_gby�nhgZ� \� \b^_h� kh�

klhbl� \�fZdkbfZevgh� ijZ\^hih^h[ghc� j_dhgkljmdpbb� h[eZklb� \b�

^_hihke_^h\Zl_evghklb�� hlf_q_gghc� \oh^ghc� fZkdhc�� gZ� [Za_� ba�

\_klghc� qZklb� \b^_hihke_^h\Zl_evghklb�� e_`Zs_c� \g_� fZkdb��

H^gZdh� [hevrbgkl\h� Z\lhjh\� h]jZgbqb\Zxlky� im[ebdZpb_c� j_�

amevlZlh\� jZ[hlu� ij_^eh`_ggh]h� Ze]hjblfZ� gZ� g_kdhevdbo� \b�

^_hihke_^h\Zl_evghklyo��dhlhju_� aZqZklmx�jZaebqgu�^ey�jZaguo�

ih^oh^h\�� Ij_^eZ]Z_lky� f_lh^bdZ� ^ey� h[t_dlb\gh]h� kjZ\g_gby�

Ze]hjblfh\�\hkklZgh\e_gby�nhgZ�\�\b^_h��<\h^blky�jy^�ihdZaZl_�

e_c� dZq_kl\Z� \hkklZgh\e_gby�nhgZ�� ij_\hkoh^ysbo�ij_^r_kl\mx�

sb_� ih^oh^u� ih� dhjj_eypbb� k� wdki_jlghc� hp_gdhc�� ihemq_gghc� im�

l_f� ihiZjgh]h� kjZ\g_gby� j_amevlZlh\� jZaebqguo� Ze]hjblfh\� k�

mqZklb_f�[he__�����j_kihg^_glh\��

M>D������������
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Dexq_\u_�keh\Z��\hkklZgh\e_gb_�nhgZ��h[�

jZ[hldZ� \b^_h�� h[t_dlb\gZy� hp_gdZ� dZq_kl\Z��

f_lh^bdZ�kjZ\g_gby��

<\_^_gb_�

H^ghc�ba�\Z`guo�aZ^Zq�\�h[eZklb�h[jZ[hldb�

\b^_h�y\ey_lky�\hkklZgh\e_gb_�nhgZ��?_�fh`�

gh�hij_^_eblv�dZd�aZ^Zqm�fZdkbfZevgh�ijZ\^h�

ih^h[ghc� j_dhgkljmdpbb� h[eZklb� \b^_h�� ihf_�

q_gghc� \oh^ghc�fZkdhc�: �� gZ� [Za_� ba\_klghc�

qZklb� \b^_hihke_^h\Zl_evghklb�� e_`Zs_c� \g_�

fZkdb��9 : �LZdZy� ihklZgh\dZ� gZoh^bl� ijbf_�

g_gb_� \� jy^_� ijbdeZ^guo� h[eZkl_c�� \dexqZx�

s_f� \hkklZgh\e_gb_� hl� hrb[hd� \b^_hdh^_dZ��

\hagbdZxsbo� ijb�ihl_j_� iZd_lh\� \� ijhp_kk_� i_j_^Zqb�

\b^_h�ih�k_lb��\hkklZgh\e_gb_�Zjob\guo�\b^_haZibk_c��

kh^_j`Zsbo� jZaebqgu_� ^_n_dlu� ie_gdb�� m^Ze_gb_� g_�

`_eZl_evguo� h[t_dlh\� ba� \b^_h�� aZiheg_gb_� h[eZkl_c�

hldjulby�\�ijhp_kk_�dhg\_jlZpbb�\b^_h�\�kl_j_hkdhib�

q_kdbc�nhjfZl�b�fgh]h_�^jm]h_���

Fgh]b_�Ze]hjblfu�gZdeZ^u\Zxl�kms_kl\_ggu_�h]jZ�

gbq_gby�gZ�\oh^gu_�\b^_hihke_^h\Zl_evghklb�b�fZkdb�

h[eZkl_c� \hkklZgh\e_gby� beb� lj_[mxl� hij_^_e_ggu_�

^hihegbl_evgu_�^Zggu_�^ey�jZ[hlu��h]jZgbqb\Zy�lZdbf�

h[jZahf� h[eZklv� k\h_c� ijbf_gbfhklb� >���� ��@� beb� `_�

hjb_glbjmykv�gZ�dhgdj_lguc�madbc�kp_gZjbc�jZ[hlu� >��

�@��H^gZdh�jy^�Ze]hjblfh\��ij_^eh`_gguo�\�ihke_^gb_�

]h^u��iha\heyxl�j_rZlv�aZ^Zqm�\hkklZgh\e_gby�nhgZ�\�

^hklZlhqgh� rbjhdhc� __� ihklZgh\d_�� GZijbf_j�� Ze]h�

jblf��ij_^eh`_gguc�\�jZ[hl_�>�@��iha\hey_l�jZ[hlZlv�kh�

k\h[h^gh� ^\b`ms_cky� dZf_jhc� b� \hkklZgZ\eb\Zlv� ^b�

gZfbq_kdb_� l_dklmju� \� \b^_h�� lZdb_� dZd� ih\_joghklv�

\h^u�� h]hgv�� lheiZ� ex^_c�� :e]hjblf�� ij_^eh`_gguc� \�

>�@��gZdeZ^u\Z_l�lhevdh�lj_[h\Zgby�klZlbqghklb�\hkklZ�

gZ\eb\Z_fh]h� nhgZ� b� \b^bfhklb� \hkklZgZ\eb\Z_fuo�

h[eZkl_c� ohly� [u� \� h^ghf� dZ^j_� \oh^gh]h� \b^_h�� Gh�

Z\lhju�hlf_qZxl��qlh�\j_fy�jZ[hlu�Ze]hjblfZ�gZ�h^ghc�

ihke_^h\Zl_evghklb� ^ebl_evghklvx� ���� dZ^jh\� ^hklb�

]Zeh� q_luj_o� qZkh\� gZ� k_j\_j_� k� ��� eh]bq_kdbfb� ijh�

p_kkhjZfb�� :gZeh]bqgZy� kblmZpby� oZjZdl_jgZ� ^ey�

[hevrbgkl\Z� kh\j_f_gguo� Ze]hjblfh\� \hkklZgh\e_gby�

\b^_h�� \j_fy� jZ[hlu� b� ihlj_[e_gb_� iZfylb� k_jv_agh�

h]jZgbqb\Zxl�bo�ijbf_gbfhklv�d�^ebgguf�\b^_hihke_�

^h\Zl_evghklyf�\ukhdh]h�jZaj_r_gby��<�jZ[hl_� >�@�Z\�

lhju� ij_^eZ]Zxl� h]jZgbqblv� \uqbkebl_evgmx� keh`�

ghklv� b� ihlj_[e_gb_� iZfylb� aZ� kq_l� h]jZgbq_gby� ijh�

kljZgkl\Z�ihbkdZ�^h�nbdkbjh\Zgghc�\j_f_gghc�hdj_kl�

ghklb�l_dms_]h�dZ^jZ��

<�p_ehf��ijh]j_kk�\�^Zgghc�h[eZklb�\h�fgh]hf�h]jZ�

gbqb\Z_lky� hlkmlkl\b_f� h[s_ijbagZgghc� f_lh^bdb�

hp_gdb� dZq_kl\Z� b� kjZ\g_gby� jZaebqguo� Ze]hjblfh\�

\hkklZgh\e_gby� nhgZ� \� \b^_h�� ;hevrbgkl\h� Z\lhjh\�

h]jZgbqb\Zxlky�im[ebdZpb_c�j_amevlZlh\�jZ[hlu�Ze]h�

jblfZ� gZ� g_kdhevdbo� \b^_h�� bgh]^Z� \f_kl_� k� j_amevlZ�

lZfb�jZ[hlu�ih^oh^h\�dhgdmj_glh\�gZ�l_o�`_�\b^_hihk�

e_^h\Zl_evghklyo�� Ijbf_g_gb_� h[t_dlb\guo� f_lh^h\�
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hp_gdb� dZq_kl\Z� aZljm^g_gh�^Z`_�ijb� gZebqbb� wlZehg�

guo� j_amevlZlh\� \hkklZgh\e_gby�� lZd� dZd� Ze]hjblfu�

\hkklZgh\e_gby� \b^_h�� dZd� ijZ\beh�� hp_gb\Zxlky� ih�

\bamZevghfm� dZq_kl\m� \hkklZgh\e_gby� k� lhqdb� aj_gby�

gZ[ex^Zl_ey��Z�g_�ih�[ebahklb�d�g_dhlhjhfm�wlZehggh�

fm�j_amevlZlm��WlZ�ijh[e_fZ�ijbh[j_lZ_l�hkh[mx�Zdlm�

Zevghklv�\�kemqZyo��dh]^Z�h[eZklv�\hkklZgh\e_gby�bf_�

_l� [hevrhc� jZaf_j� dZd� \� kfuke_� ijhkljZgkl\_gguo�

jZaf_jh\�� lZd� b� \j_f_gghc�ijh^he`bl_evghklb� �gZijb�

f_j��m^Ze_gb_�h[t_dlZ�ba�\b^_h����

<�^Zgghc�jZ[hl_� ij_^eZ]Z_lky�jy^�f_lh^h\��iha\h�

eyxsbo�ijhba\h^blv�h[t_dlb\gmx�hp_gdm�dZq_kl\Z�\hk�

klZgh\e_gby� nhgZ� \� \b^_h�� \� ij_^iheh`_gbb�� qlh� ^h�

klmi_g� wlZehgguc� j_amevlZl� \hkklZgh\e_gby�� :^_d\Zl�

ghklv� ij_^eh`_gguo� f_lh^h\� hp_gdb� dZq_kl\Z� [ueZ�

ih^l\_j`^_gZ�ke_^mxsbf�h[jZahf��

Ihkljh_gu� �� l_klh\uo� \b^_hihke_^h\Zl_evghkl_c��

\dexqZxsbo�wlZehgguc�nhg��dhlhjuc�y\ey_lky�b^_Zev�

guf�j_amevlZlhf�\hkklZgh\e_gby����������

Ijh\_^_gZ�Z\lhfZlbq_kdZy�hp_gdZ�dZq_kl\Z�j_amevlZ�

lh\� jZ[hlu� �� Ze]hjblfh\� \hkklZgh\e_gby� nhgZ� gZ� ih�

kljh_gguo� \b^_hihke_^h\Zl_evghklyo� k� ihfhsvx� ij_^�

eh`_gguo�h[t_dlb\guo�ihdZaZl_e_c�dZq_kl\Z����������

Ijh\_^_gZ�wdki_jlgZy�hp_gdZ�dZq_kl\Z�iml_f�ihiZjgh�

]h� kjZ\g_gby� j_amevlZlh\� jZaebqguo� Ze]hjblfh\� \hkklZ�

gh\e_gby�nhgZ�k�mqZklb_f�[he__�����j_kihg^_glh\����������

<uqbke_gZ� dhjj_eypby� f_`^m� j_amevlZlZfb� wdk�

i_jlghc�b�Z\lhfZlbq_kdhc�hp_ghd��������

H[ahj�h[eZklb�bkke_^h\Zgbc�

<�^Zgghf�jZa^_e_�ij_^klZ\e_g�djZldbc�h[ahj�kms_�

kl\mxsbo�ih^oh^h\�d�hp_gd_�dZq_kl\Z�b�ihemq_gby�wlZ�

ehgguo� j_amevlZlh\� \hkklZgh\e_gby� nhgZ� \� \b^_hih�

ke_^h\Zl_evghklyo��JZkkfZljb\Zxlky�f_lh^u�b�gZ[hju�

^Zgguo�� dhlhju_� bkihevah\Zebkv� Z\lhjZfb� Ze]hjblfh\�

\hkklZgh\e_gby� nhgZ� ^ey� ijh\_^_gby� h[t_dlb\ghc�

hp_gdb�dZq_kl\Z�b�kjZ\g_gby�k�dhgdmj_glZfb��

Dhebq_kl\_ggZy�hp_gdZ�dZq_kl\Z�\hkklZgh\e_gby�qZ�

klh� bkihevam_lky� \� kemqZyo�� dh]^Z� \hkklZgZ\eb\Z_fuc�

j_]bhg�\b^_h�bf__l�hlghkbl_evgh�fZeuc�jZaf_j�eb[h�\�

kfuke_� ijhkljZgkl\_gguo� jZaf_jh\�� eb[h� \j_f_gghc�

ijh^he`bl_evghklb�� Wlh� \_jgh�� gZijbf_j�� ^ey� aZ^Zqb�

kdjulby�hrb[hd��\ua\Zgguo�ihl_j_c�iZd_lh\�\�ijhp_kk_�

i_j_^Zqb� \b^_hihke_^h\Zl_evghklb� ih� k_lb� >���@�� DZd�

ijZ\beh�� bkihevamxlky� ljZ^bpbhggu_� f_lh^u� hp_gdb�

dZq_kl\Z�\b^_h��lZdb_�dZd�3615�b�66,0��WlZehgguc�j_�

amevlZl� \hkklZgh\e_gby� ihemqZ_lky� aZ� kq_l� lh]h�� qlh�

hrb[db�� wfmebjmxsb_� wnn_dl� ihl_jb� iZd_lh\� jZaghc�

bgl_gkb\ghklb�� \ghkylky�\� bkoh^guc� \b^_hihlhd� bkdmk�

kl\_gguf�h[jZahf��:\lhju�Ze]hjblfZ��ij_^eh`_ggh]h�\�

jZ[hl_� >�@�� ijh\h^yl� _]h� Zijh[Zpbx� \� jy^_� jZaebqguo�

kp_gZjb_\� ijbf_g_gby�� h^gZdh� dhebq_kl\_ggZy� hp_gdZ�

dZq_kl\Z�jZ[hlu�ijh\h^blky�lhevdh�^ey�kp_gZjby�kdju�

lby� hrb[hd�� \ua\Zgguo� ihl_j_c� iZd_lh\� ijb� i_j_^Zq_�

\b^_hihlhdZ�� :gZeh]bqguf� h[jZahf� hp_gdZ� dZq_kl\Z�

ijhba\h^blky� ^ey� aZ^Zq� Z\lhfZlbq_kdh]h� mkljZg_gby�

eh]hlbih\� >����@�b�m^Ze_gby�l_dklZ� >�@�ba�\b^_hihke_^h�

\Zl_evghklb�� :\lhju� jZ[hlu� >��@� bkihevamxl� f_jm�

506(��5RRW�0HDQ�6TXDUH�(UURU�±�dhj_gv�ba�kj_^g_d\Z^�

jZlbqghc�hrb[db��^ey�hp_gdb�dZq_kl\Z�\hkklZgh\e_gby�

^hklZlhqgh� djmiguo� h[eZkl_c�� gh� ijh^he`Zxsboky� g_�

[he__� �� dZ^jh\��<� g_dhlhjuo� l_klh\uo� ihke_^h\Zl_ev�

ghklyo� p_eu_� dZ^ju� \dexqZebkv� \� h[eZklv� \hkklZgh\�

e_gby�� qlh��nZdlbq_kdb�� k\h^bl� aZ^Zqm� d� f_`dZ^jh\hc�

bgl_jiheypbb��Ij_^eh`_gguc�Ze]hjblf�\hkklZgh\e_gby�

[ue� kjZ\g_g� k� h^gbf�Zevl_jgZlb\guf�ih^oh^hf� gZ� ���

ihke_^h\Zl_evghklyo� gbadh]h� jZaj_r_gby� �ihjy^dZ�

���î�����k�ijh^he`bl_evghklvx�hl����^h�����dZ^jh\���

<� jZ[hl_� >��@� ^ey� ihkljh_gby� l_klh\uo� ihke_^h\Z�

l_evghkl_c�gZ�dZ`^hf�dZ^j_�bkoh^ghc�\b^_hihke_^h\Z�

l_evghklb� \uj_aZ_lky� kemqZcguf� h[jZahf� \u[jZgguc�

[ehd�� Ij_^eh`_gguc� Ze]hjblf� kjZ\gb\Z_lky� k� iylvx�

Zevl_jgZlb\gufb�Ze]hjblfZfb��:\lhju�jZ[hl�>��@�b�>��@�

ijh\h^yl�kjZ\g_gb_�gZ�_^bgkl\_gghc�ihke_^h\Zl_evgh�

klb��]^_�g_[hevrhc�[ehd�\uj_aZ_lky�ba�h^ghc�b�lhc�`_�

ihabpbb�gZ�dZ`^hf�dZ^j_��>ey�hp_gdb�dZq_kl\Z�bkihev�

amxlky� 3615� b� kj_^g_d\Z^jZlbqgZy� hrb[dZ��<� jZ[hl_�

>��@�bkihevam_lky�ijhklZy�kmffZ�Z[khexlguo�jZaghkl_c�

�6$'�� f_`^m� j_amevlZlhf� j_dhgkljmdpbb� b� hjb]bgZev�

ghc� \b^_hihke_^h\Zl_evghklvx� ^ey� ^_fhgkljZpbb� \u�

khdhc�lhqghklb�ij_^eh`_ggh]h�ih^oh^Z��Hg�kjZ\gb\Z_l�

ky� k� ^\mfy� Zevl_jgZlb\gufb� ih^oh^Zfb� gZ� h^ghc� ih�

ke_^h\Zl_evghklb� b� lj_o� hl^_evguo� h[eZklyo� \hkklZ�

gh\e_gby�� dhlhju_� oZjZdl_jbamxlky� jZaebqguf� ^\b`_�

gb_f� �[ukljh_� ^\b`_gb_�� f_^e_ggh_� ^\b`_gb_� b� _]h�

ihegh_� hlkmlkl\b_��� H^gZdh� klhbl� hlf_lblv�� qlh� jZk�

kfZljb\Z_fu_�Z\lhjZfb�h[eZklb�y\eyxlky�hlghkbl_ev�

gh� djmigufb� dZd�\�ijhkljZgkl\_gghf�� lZd�b�\h�\j_f_g�

ghf�gZijZ\e_gbyo��gh�gbdZdh]h�h[hkgh\Zgby�bkihevam_�

fhc� f_lh^bdb� hp_gdb� dZq_kl\Z� g_� ijb\h^blky�� :\lhju�

jZ[hlu�>��@�ijh\h^yl�ih^kq_l�bg^_dkZ�66,0�gZ�h^ghc�ba�

l_klh\uo� ihke_^h\Zl_evghkl_c�� h^gZdh� ijb\_^_ggh_�

kjZ\g_gb_� k� dhgdmjbjmxsbfb� ih^oh^Zfb� bf__l� dZq_�

kl\_gguc�� Z� g_� dhebq_kl\_gguc� oZjZdl_j�� <� g_^Z\g_f�

h[ahj_�Ze]hjblfh\�\hkklZgh\e_gby�nhgZ������]h^Z� >��@�

hlf_qZ_lky�� qlh� Z\lhjZf� g_ba\_klgu� jZ[hlu�� dhlhju_�

[u� jZkkfZljb\Zeb� ijh[e_fm� dhebq_kl\_gghc� hp_gdb�

dZq_kl\Z� \hkklZgh\e_gby�nhgZ� \b^_hihke_^h\Zl_evgh�

kl_c�\�h[s_c�ihklZgh\d_���

Ih�j_amevlZlZf�ijh\_^_ggh]h�h[ahjZ�fh`gh�k^_eZlv�

\u\h^�� qlh� ijh[e_fZ� dhebq_kl\_gghc� hp_gdb� dZq_kl\Z�

\hkklZgh\e_gby� [hevrbo� ijhkljZgkl\_ggh�\j_f_gguo�

h[eZkl_c� \� \b^_hihke_^h\Zl_evghklyo� y\guf� h[jZahf�

g_� jZkkfZljb\ZeZkv�\� ij_^r_kl\mxsbo�jZ[hlZo��DeZk�

kbq_kdb_� f_lh^u� hp_gdb� dZq_kl\Z�� lZdb_� dZd� 3615� b�

66,0��ohjhrh�ih^oh^yl�^ey�hp_gdb�dZq_kl\Z�\hkklZgh\�

e_gby�h[eZkl_c��dhlhju_�eb[h�y\eyxlky�g_[hevrbfb�\�

kfuke_�ijhkljZgkl\_gguo�jZaf_jh\��eb[h�bf_xl�fZemx�

ijh^he`bl_evghklv�� g_� ij_\urZxsmx� g_kdhevdbo� dZ^�

jh\��H^gZdh�wlb�f_lh^u�klZgh\ylky�agZqbl_evgh�f_g__�

gZ^_`gufb� \� kemqZyo� h[eZkl_c� \hkklZgh\e_gby�� dhlh�

ju_�y\eyxlky�djmigufb�dZd�\�kfuke_�ijhkljZgkl\_gguo�

jZaf_jh\�� lZd�b�\j_f_gghc�ijh^he`bl_evghklb�� lZd� dZd�

khhl\_lkl\b_� j_amevlZlZ� \hkklZgh\e_gby� g_dhlhjhfm�

h^ghfm� wlZehgm� m`_� g_� h[yaZl_evgh� ^ey� ^hklb`_gby�

\ukhdh]h�\bamZevgh]h�dZq_kl\Z��



  

�

�

�
���

F_lh^bdZ�dhebq_kl\_ggh]h�kjZ\g_gby�Ze]hjblfh\�

\hkklZgh\e_gby�nhgZ�

Ihkljh_gb_�l_klh\h]h�gZ[hjZ�^Zgguo�

>ey� dhebq_kl\_ggh]h� kjZ\g_gby� jZaebqguo� ih^oh�

^h\��\�i_j\mx�hq_j_^v�� lj_[m_lky�hij_^_e_gb_�gZ[hjZ�

^Zgguo��gZ�dhlhjhf�hgh�[m^_l�ijh\h^blvky��Ijb�ihkljh�

_gbb� l_klh\uo� \b^_hihke_^h\Zl_evghkl_c� ijbgbfZeky�

\h� \gbfZgb_� jy^� ijbgpbih\��<h�i_j\uo�� dZ`^Zy� l_klh�

\Zy� \b^_hihke_^h\Zl_evghklv� ^he`gZ� ij_^klZ\eylv�

g_dhlhjmx� keh`ghklv� ^ey� kms_kl\mxsbo� Ze]hjblfh\�

\hkklZgh\e_gby�nhgZ�� ljb\bZevgu_�ijbf_ju�g_�iha\h�

eyxl� hl^_eblv� \ukhdhdZq_kl\_ggu_� Ze]hjblfu� hl� gba�

dhdZq_kl\_gguo��LZd`_�ij_^ijbgbfZ_lky�ihiuldZ�ho\Z�

lblv� dZd� fh`gh� [hevr_� ijZdlbq_kdbo� kemqZ_\� \hkklZ�

gh\e_gby� nhgZ�� \dexqZy� ihke_^h\Zl_evghklb� kh� klZ�

lbqghc�b�k\h[h^gh�i_j_f_sZxs_cky�dZf_jhc��klZlbq_�

kdbc�b�^bgZfbq_kdbc�nhg��^bgZfbq_kdb_�l_dklmju�\�\b�

^_h��gZijbf_j��ih\_joghklv�\h^u��h]hgv���G_dhlhju_�ba�

ihkljh_gguo�\b^_hihke_^h\Zl_evghkl_c�bf_xl�h[eZklb�

\hkklZgh\e_gby�� dhlhju_� \dexqZxl� njZ]f_glu� nhgZ��

g_� \b^bfu_� gb� \�h^ghf� ba� dZ^jh\� \oh^gh]h� \b^_h�� qlh�

gZjmrZ_l� ij_^iheh`_gb_�� bkihevam_fh_� fgh`_kl\hf�

Ze]hjblfh\�\hkklZgh\e_gby�nhgZ��gZijbf_j��>�����@���B��

gZdhg_p�� \k_� ij_^eZ]Z_fu_� l_klh\u_� \b^_hihke_^h\Z�

l_evghklb� bf_xl� jZaj_r_gb_� ����î����� b� ijh^he`b�

l_evghklv�hl�����^h�����dZ^jh\��Wlh�\Z`gh�^ey�\u^_e_�

gby�[he__�ijZdlbqguo�ih^oh^h\��lZd�dZd�fgh]b_�ij_^eZ�

]Z_fu_� Ze]hjblfu� bf_xl� k_jv_agu_� h]jZgbq_gby� \�

ieZg_� h[jZ[hldb� ijh^he`bl_evguo� \b^_hihke_^h\Z�

l_evghkl_c�\ukhdh]h�jZaj_r_gby�ba�aZ�gbadhc�kdhjhklb�

jZ[hlu�b�beb�kebrdhf�\ukhdh]h�ihlj_[e_gby�iZfylb���

<k_� ihkljh_ggu_� l_klh\u_� \b^_hihke_^h\Zl_evgh�

klb�hlghkylky�d�h^ghfm�kihkh[m�ijbf_g_gby�Ze]hjblfh\�

\hkklZgh\e_gby� nhgZ� ±� m^Ze_gb_� h[t_dlh\� ba� \b^_h��

>ey�ihemq_gby�\b^_hihke_^h\Zl_evghkl_c�k�wlZehgguf�

\hkklZgh\e_gguf� nhghf� ijh\h^blky� bkdmkkl\_ggh_�

gZeh`_gb_� jZaebqguo� h[t_dlh\� i_j_^g_]h� ieZgZ� gZ�

nhgh\u_� \b^_hihke_^h\Zl_evghklb� kj_^kl\Zfb� dhfiv�

xl_jghc� ]jZnbdb�� >ey� fZdkbfZevgh� ijZ\^hih^h[ghc�

bgl_]jZpbb�h[t_dlh\�i_j_^g_]h�ieZgZ�\�nhgh\h_�\b^_h�

k� mq_lhf� ^\b`_gby� dZf_ju� bkihevam_lky� ijh]jZffguc�

iZd_l�%OHQGHU�>��@��Ijbf_j�ihkljh_ggh]h�\b^_h�k�fZkdhc�

h[eZklb�\hkklZgh\e_gby�ijb\_^_g�gZ�jbk�����

LZdbf� h[jZahf�� dZ`^uc� Ze]hjblf� \hkklZgh\e_gby�

nhgZ� ihemqZ_l� gZ� \oh^� \b^_hihke_^h\Zl_evghklv� k�

gZeh`_gguf� h[t_dlhf�i_j_^g_]h� ieZgZ� b� khhl\_lkl\m�

xs_c�fZkdhc�\hkklZgh\e_gby��AZl_f�ijh\h^blky�hp_gdZ�

dZq_kl\Z�j_amevlZlZ�\hkklZgh\e_gby�k�mq_lhf�bkoh^ghc�

\b^_hihke_^h\Zl_evghklb�� kh^_j`Zs_c� wlZehggu_�

bah[jZ`_gby�nhgZ�aZ�gZeh`_gguf�h[t_dlhf��<k_]h�[u�

eh� ihkljh_gh� �� l_klh\uo� \b^_hihke_^h\Zl_evghkl_c�

^ey�kjZ\g_gby� dZq_kl\Z� jZaebqguo� Ze]hjblfh\� \hkklZ�

gh\e_gby�nhgZ��
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bkihevah\Zlv� ljZ^bpbhggu_� ^ey� h[eZklb� hp_gdb� dZq_�

kl\Z�\b^_h�f_lh^u��lZdb_�dZd��
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\hkklZgh\e_gby�� b� \b^_h� k� wlZehgguf�nhghf� khhl\_l�

kl\_ggh�� � �3 [ �b� � �U3 [ �±� wlh� [ehdb� j_amevlZlZ� \hkklZ�

gh\e_gby�b�wlZehgZ�khhl\_lkl\_ggh��k�p_gljhf�\�ibdk_�

e_� [� b� jZaf_jhf� Q�î�Q� î�� �lh� _klv�� ^\mf_jgu_� [ehdb�

bf_xsb_�ijhkljZgkl\_ggu_�jZaf_ju�Q�î�Q�b�ijh^he`b�

l_evghklv�\���dZ^j��\�jZfdZo�^Zgghc�jZ[hlu�Q�ij_^iheZ�

]Z_lky�jZ\guf���ibdk_eZf���06(�±�kj_^g_d\Z^jZlbqgZy�

jZagbpZ� f_`^m� khhl\_lkl\mxsbfb� [ehdZfb�� 66,0� ±�

bg^_dk� kljmdlmjgh]h� koh^kl\Z� f_`^m� [ehdZfb� >��@�� <�

jZfdZo� ^Zgghc� jZ[hlu� \k_� ihdZaZl_eb�� hkgh\Zggu_� gZ�

bkihevah\Zgbb� �'�[ehdh\�� \uqbkeyxlky� ^ey� yjdhklghc�

dhfihg_glu� \b^_hihke_^h\Zl_evghklb�� bkihevah\Zgb_�

p\_lh\uo� dhfihg_gl� g_� ijb\h^beh� d� agZqbfhfm� ih\u�

r_gbx�dhjj_eypbb�k�wdki_jlghc�hp_gdhc�\�ijh\_^_gguo�

wdki_jbf_glZo�� : �h[hagZqZ_l� ijhkljZgkl\_ggh�\j_f_g�

ghc�j_]bhg�\b^_h��ihemq_gguc�ba�bkoh^ghc�h[eZklb�\hk�

klZgh\e_gby� V: �iml_f�__�jZkrbj_gby�gZ�Q���ibdk_eh\�\�

ijhkljZgkl\_gguo� gZijZ\e_gbyo�� qlh[u� \k_� [ehdb�

� �3 [ �� kh^_j`Zsb_� ohly� [u� h^bg� ibdk_e� ba� V: �� [ueb�

p_ebdhf�\dexq_gu�\�� � ^ _ � �  � `V[ 3 [ � z� ��

H^gZdh� jZkkfhlj_ggu_� \ur_� ljZ^bpbhggu_�f_lh^u�

h[eZ^Zxl�jy^hf�g_^hklZldh\�\�dhgl_dkl_�hp_gdb�dZq_kl\Z�

\hkklZgh\e_gby�nhgZ�\�\b^_h��kf��jbk������>Ze__�^Zggu_�

g_^hklZldb� [m^ml� jZkkfhlj_gu� b� [m^ml� ijb\_^_gu� \ha�

fh`gu_�kihkh[u� bo�mkljZg_gby��<h�i_j\uo�� \gmljb� \hk�

klZgh\e_gghc�h[eZklb�fh]ml�ijbkmlkl\h\Zlv�k^\b]b�hlgh�

kbl_evgh�wlZehgZ�� d� dhlhjuf�ihdZaZl_eb�06(�b�'66,0�

bf_xl� \ukhdmx� qm\kl\bl_evghklv�� GZb[he__� ijhklhc�

kihkh[� mkljZg_gby� ^Zggh]h� h]jZgbq_gby� ±� wlh� ijh\_^_�

gb_�ZgZebaZ�kjZam�gZ�g_kdhevdbo�fZkrlZ[Zo��
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U9 �±� wlh� bkoh^gh_� wlZehggh_� \b^_h��

�

U9 �±�wlh�lh�`_�kZfh_�\b^_h��gh�mf_gvr_ggh_�\�^\Z�jZaZ�

ih� h[hbf� ijhkljZgkl\_gguf� gZijZ\e_gbyf� �ijh^he`b�

l_evghklv� \b^_hihke_^h\Zl_evghklb� g_� baf_gy_lky���

F �±�dhgklZglZ��h[hagZqZxsZy�h[s__�dhebq_kl\h�mjh\�

g_c� jZkkfZljb\Z_fhc� =Zmkkh\hc� ibjZfb^u�� LZ �±� \_kZ�

khhl\_lkl\mxsbo�mjh\g_c�ibjZfb^u��Ijbk\h_gb_�[hev�

rbo� \_kh\�[he__� \ukhdbf� mjh\gyf�ibjZfb^u� m\_ebqb�

\Z_l�mklhcqb\hklv�f_lh^Z�d�f_edbf�k^\b]Zf�f_`^m�j_�

amevlZlhf�\hkklZgh\e_gby�b�wlZehghf��Dhgdj_lgu_�agZ�

q_gby� \_kh\� LZ �\uqbkeyxlky� gZ� hkgh\_� ijh\_^_gghc�

wdki_jlghc�hp_gdb�jZaebqguo�Ze]hjblfh\�\hkklZgh\e_�

gby�nhgZ��

Q_eh\_q_kdh_� aj_gb_�� dZd� ijZ\beh�� [he__� qm\kl\b�

l_evgh�d�g_klZ[bevguf�\h�\j_f_gb�bkdZ`_gbyf��h^gZdh�

jZkkfhlj_ggu_�^h�kbo�ihj�f_lh^u�g_�ijb]h^gu�^ey�ba�

f_j_gby� lZdh]h� \b^Z� bkdZ`_gbc�� >ey� mkljZg_gby� wlhc�

ijh[e_fu�ij_^eZ]Zxlky�ke_^mxsb_�ihdZaZl_eb��y\guf�

h[jZahf�mqblu\Zxsb_�klZ[bevghklv�\h�\j_f_gb��
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^h\Zl_evghklb�\�ibdk_e_� [ ��;ueh�hijh[h\Zgh�g_kdhev�

dh�Ze]hjblfh\�hilbq_kdh]h�ihlhdZ�^ey�\uqbke_gby�\_d�

lhjh\� ^\b`_gby� gZ� wlZehgghc� \b^_hihke_^h\Zl_evgh�

klb��H^gZdh�gZbemqrbc�j_amevlZl�[ue�ihemq_g�ijb�bk�

ihevah\Zgbb�Ze]hjblfZ� 3DWFK0DWFK� >��@�k�jZ^bmkhf�ih�

bkdZ�h]jZgbq_gguf�^h������rbjbgu�dZ^jZ�b�k�bkihevah�

\Zgb_f� [ehdh\� �î�� ibdk_e_c�� LZdhc� ih^oh^� h[gZjm`b�

\Z_l� g_klZ[bevghklv� j_amevlZlZ� \hkklZgh\e_gby� \^hev�

\_dlhjh\�^\b`_gby�wlZehgZ��H^gZdh�wlh�g_y\gh�ij_^ih�

eZ]Z_l�ihegmx�\ujZ\g_gghklv�j_amevlZlZ�\hkklZgh\e_�

gby�b�wlZehgZ��>ey�kfy]q_gby�wlh]h�lj_[h\Zgby�\\h^bl�

ky� h^gh\j_f_gguc� mq_l� g_kdhevdbo� fZkrlZ[h\� ZgZeh�
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k^\b]Zf�f_`^m�j_amevlZlhf�\hkklZgh\e_gby�b�wlZehghf�

h]jZgbqb\Z_lky� ebrv� ijhkljZgkl\_ggufb� k^\b]Zfb� g_�

[hevrhc�\_ebqbgu��>ey�ih\ur_gby�mklhcqb\hklb�d�k^\b�

]Zf�\hafh`gh�ijbf_g_gb_�[he__�keh`guo�f_lh^h\��dhlh�

ju_� y\guf� h[jZahf� gZoh^yl� k^\b]b�� fbgbfbabjmxsb_�

jZagbpm�f_`^m�j_amevlZlhf�\hkklZgh\e_gby�b�wlZehghf��

ijbq_f�ihbkd�fh`_l�g_�h]jZgbqb\Zlvky�l_dmsbf�dZ^jhf��

Z�\dexqZlv�\�k_[y�gZoh`^_gb_�gZb[he__�ihoh`_]h�[ehdZ�

\h�\k_c�wlZehgghc�\b^_hihke_^h\Zl_evghklb��;he__�dhg�

dj_lgh�� ^ey� dZ`^h]h� [ehdZ� j_amevlZlZ� \hkklZgh\e_gby�

gZoh^blky�gZb[he__�ihoh`bc�[ehd� \�wlZehgghf�\b^_h� b�

jZkklhygby�f_`^m�gbfb�kmffbjmxlky��
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�K �bkihevam_l� ijhkljZgkl\_ggh�

\j_f_ggu_� �'�[ehdb�� h[hagZqZ_fu_� dZd� � �4 [ ��bkihev�

amxlky��î�î��5*%�[ehdb�\�khhl\_lkl\bb�k�>�@���Z�g_�ljZ�

^bpbhggu_� �'�[ehdb� � �3 [ ��
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jZaguo� fZkrlZ[Zo� \� jZfdZo� ih^oh^h\�� hkgh\Zgguo� gZ�

gZoh`^_gbb�gZb[he__�ihoh`_]h�[ehdZ�\h�\k_f�wlZehgghf�
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bgnjZdjZkgh]h�^bZiZahgZ�^ebg�\heg�gZ�fZljbpm�k\_lh�
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Ze]hjblfZ�bkihevamxlky�ke_^mxsb_�fh^_eb�bah[jZ`_gbc��

Fh^_ev�jZ^bhf_ljbq_kdh]h�bah[jZ`_gby�

:gl_ggZ�jZ^bhf_ljZ�ihkljhqgh�kdZgbjm_l�ahgm�h[ah�
jZ��Kt_f�^Zgguo�\�dZ`^hc�kljhd_�ijhba\h^blky�k�rZ]hf�
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gZ[ex^_gbyf�������

Fh^_ev�hilbq_kdh]h�bah[jZ`_gby�
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kj_^gyy�jZ^bhf_ljbq_kdZy�Zfieblm^Z��IhemqZ_lky�fZl�

jbpZ� � �^ � � �`; [ L M �� ��L 0 � ��M 1 �� k� ijhkljZgkl\_g�

guf�jZaj_r_gb_f��jZ\guf�jZaf_jZf�bkdhfhc�fZljbpu�
l_ieh\h]h� bah[jZ`_gby�� Zfieblm^u� we_f_glh\� dhlhjhc�
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ihemqZ_lky� p\_lgh_� bah[jZ`_gb_� dhgljhebjm_fh]h�
mqZkldZ�f_klghklb�k�bgnhjfZpb_c�h� l_fi_jZlmj_�baem�
qZxsbo�we_f_glh\�ih\_joghklb��
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<hafh`gZ�^jm]Zy�j_ZebaZpby�i����Ze]hjblfZ��Z�bf_ggh��

���FZljbpZ� <� beb� <�� ijb\h^blky� khhl\_lkl\b_� fZk�

rlZ[m� fZljbpu� ;�� \dexq_gb_f� \� bo� khklZ\� ^hihegb�
l_evguo� kljhd� b� klhe[ph\�� IhemqZ_lky� fZljbpZ�
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��M 1 �� We_�

f_glu�^hihegbl_evguo�kljhd�b�klhe[ph\�\uqbkeyxlky�k�
ihfhsvx�ebg_cghc�bgl_jiheypbb�khhl\_lkl\mxsbo� we_�
f_glh\�khk_^gbo�kljhd�b�klhe[ph\��Ijb�^Zevg_cr_c� h[�

jZ[hld_�nhjfbjm_lky�l_ieh\h_�bah[jZ`_gb_�;��k�jZaj_�

rZxs_c�kihkh[ghklvx�hilbq_kdh]h�bah[jZ`_gby�;���

J_amevlZlu�wdki_jbf_glZevgh]h�bkke_^h\Zgby�

GZlmjgu_� bkiulZgby� ijh\h^bebkv� k� ihfhsvx� jZ�

^bhf_ljZ�\���ff�^bZiZahg_�^ebg�\heg�ijb�gZ[ex^_gbb�

h[t_dlh\�gZ�f_klghklb�gZ�jZkklhygbb�����f��GZ�jbk����Z�

ihdZaZgh� \b^_h� bah[jZ`_gb_� gZ[ex^Z_fh]h� mqZkldZ�

f_klghklb��ijb\_^_ggh_�d�fZkrlZ[m�bkdhfh]h�l_ieh\h]h�

bah[jZ`_gby� ±�fZljbpZ�;�� ��GZ� jbk�� ��[� ±� ]bklh]jZffZ�

Zfieblm^gh]h� \b^_h� bah[jZ`_gby�� bkihevam_fZy� ^ey�

hij_^_e_gby�^\mo�ihjh]h\�ijb�lj_omjh\g_\hc�k_]f_glZ�

pbb��GZ�jbk����\�±�hlk_]f_glbjh\Zggh_�\b^_h�bah[jZ`_��
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gb_�� GZ� jbk�� ��]� ihdZaZgh� \� p\_l_� jZ^bhf_ljbq_kdh_�

bah[jZ`_gb_�lh]h�`_�mqZkldZ�f_klghklb�±�fZljbpZ�<��GZ�

jbk����^�±�jZ^bhf_ljbq_kdh_�bah[jZ`_gb_��ijb\_^_ggh_�

d� hlk_]f_glbjh\Zgghfm� \b^_h� bah[jZ`_gbx� \� khhl\_l�

kl\bb�k�ij_^eh`_gguf�Ze]hjblfhf��<b^gh�[he__�q_ldh_�

l_ieh\h_�bah[jZ`_gb_��gZ�jbk����^�ih�kjZ\g_gbx�k�l_i�
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sbo�Ze]hjblfh\�nhjfbjh\Zgby�l_ieh\uo�bah[jZ`_gbc��

iha\hey_l� gZ[ex^Zlv� l_ieh\h_� bah[jZ`_gb_� h[t_dlh\�

gZ� hlk_]f_glbjh\Zgghf� \b^_h� bah[jZ`_gbb�� hl\_qZx�

s__� jZ^bhehdZpbhgghfm� fbeebf_ljh\hfm� ^bZiZahgm�

^ebg� \heg�� Wlh� ^Z_l� ^hihegbl_evgmx� bgnhjfZpbx� h�
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Ijh\h^ylky�^hihegbl_evgu_�bkke_^h\Zgby��gZijZ\�

e_ggu_� gZ�ih\ur_gb_� jZaj_rZxs_c� kihkh[ghklb� l_i�

eh\uo� bah[jZ`_gbc�� Z� lZd`_� nhjfbjh\Zgb_� l_ieh\uo�

bah[jZ`_gbc�h[t_dlh\��kdjuluo�gZ�f_klghklb����

Ebl_jZlmjZ�

���H[jZ[hldZ�bah[jZ`_gbc�\� ]_hbgnhjfZpbhgguo�kbk�

l_fZo��mq_[��ihkh[b_���<�D��Aeh[bg��<�<��?j_f__\��:�?��Dma�

g_ph\��JyaZg��]hk���jZ^bhl_og��mg�l��JyaZgv������������k��
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\Zgh�gZ�ZgZeblbq_kdhf�hibkZgbb�ijhp_kkZ�gZdhie_gby�kb]gZeZ��Dhj�

j_dpby�jZknhdmkbjh\db�hkgh\ZgZ�gZ�hp_gb\Zgbb�nmgdpby�jZkk_ygby�

lhqdb�ih�lhq_qguf�h[t_dlZf�b�ih�fgh]hdZgZevguf�bah[jZ`_gbyf�

h^ghc� b�lhc�`_�f_klghklb��>ey�ih\ur_gby� dZq_kl\Z� dhjj_dpbb� b�

mijhs_gby�gZkljhcdb�Ze]hjblfh\�bkihevam_lky�f_lh^u�\_c\e_l�

ij_h[jZah\Zgby��

M>D���������

DHJJ?DPBY�KF:A:�B�J:KNHDMKBJH<DB�KIMLGBDH<UO�BAH;J:@?GBC��
K�MQ?LHF�=?HF?LJBQ?KDBO�BKD:@?GBC�

?]hrdbg�G�:���d�l�g���\�g�k��GBB�©Nhlhgª�J=JLM���H�PDLO��IRWRQ#UVUHX�UX��

6$7(//,7(�,0$*(6�%/855,1*�$1'�'()2&86�&255(&7,21��

,1�7+(�&$6(�2)�*(20(75,&�',67257,21�

(JRVKNLQ�1�$���

7KH�SUREOHP�RI�VSHHG�EOXUULQJ�FRUUHFWLRQ�DQG�GHIRFXV�RI�VDWHOOLWH� LPDJHV�IURP�PRGHUQ�VFDQQLQJ�VHQVRUV�LV�FRQVLGHUHG��,W� LV�VKRZQ�

WKDW� LW¶V�QHHG�WR�FRQVLGHU�WKH�JHRPHWULF�GLVWRUWLRQ�RI� LPDJHV��6SHHG�EOXUULQJ�FRUUHFWLRQ�LV�EDVHG�RQ�WKH�DQDO\WLFDO�GHVFULSWLRQ�RI�WKH�

VLJQDO�DFTXLVLWLRQ�SURFHVV��'HIRFXV�FRUUHFWLRQ� LV�EDVHG�RQ�SRLQW�VSUHDG� IXQFWLRQ�HYDOXDWLRQ�XVLQJ�SRLQW�REMHFWV�DQG�PXOWL�FKDQQHO�

LPDJHV�RI�WKH�VDPH�DUHD��0HWKRGV�RI�ZDYHOHW�WUDQVIRUP�DUH�XVHG�WR�LPSURYH�WKH�FRUUHFWLRQ�TXDOLW\�DQG�VLPSOLI\�FRQILJXUDWLRQ�RI�WKH�

DOJRULWKPV��

.H\� ZRUGV�� LPDJH� LPSURYHPHQW�� GHIRFXV� FRUUHFWLRQ�� EOXUULQJ� FRUUHFWLRQ�� UHPRWH� VHQVLQJ�� SRLQW� VSUHDG� IXQFWLRQ���

GHFRQYROXWLRQ��

�

Dexq_\u_� keh\Z�� memqr_gb_�bah[jZ`_gbc��

dhjj_dpby� jZknhdmkbjh\db�� dhjj_dpby� kfZaZ��

^bklZgpbhggh_� ahg^bjh\Zgb_� a_feb�� nmgdpby�

jZkk_ygby�lhqdb��h[jZlgZy�k\zjldZ��

<\_^_gb_�

Kh\j_f_ggu_� dhkfbq_kdb_� kbkl_f� ^bklZg�

pbhggh]h� ahg^bjh\Zgby�A_feb� �>AA�� bkihevam�

xl� ^hklZlhqgh� keh`gu_� f_oZgbafu� nhjfbjh�

\Zgby� bah[jZ`_gbc� >�@�� Baemq_gb_� hl� ih^klb�

eZxs_c� ih\_joghklb� ijhoh^bl� q_j_a� hilbq_�

kdmx� kbkl_fm� b� j_]bkljbjm_lky� ebg_cdZfb� ijb[hjh\� k�

aZjy^h\hc�k\yavx� �IAK��beb�fZljbpZfb��jZ[hlZxsbfb�

\� j_`bf_� \j_f_gghc� aZ^_j`db� b� gZdhie_gby� kb]gZeZ�

�<AG���JZa\_jldZ�bah[jZ`_gbc�hkms_kl\ey_lky� aZ�kq_l�

ihe_lZ� kimlgbdZ� �^ey� \ukhdh^_lZevgh]h� >AA��� eb[h� k�

bkihevah\Zgb_f� kdZgbjmxs_]h� a_jdZeZ� �^ey� kbkl_f�

]eh[Zevgh]h� >AA��� Bah[jZ`_gby� nhjfbjmxlky� \� \b^_�

hl^_evguo�qZkl_c��lZd�gZau\Z_fuo�kdZgh\���

>ey�hj]ZgbaZpbb�gZdhie_gby�kb]gZeZ�kdhjhklv�hijh�

kZ� <AG�fZljbpu� ^he`gZ� [ulv� kljh]h� kh]eZkh\ZgZ� kh�

kdhjhklvx�b�gZijZ\e_gb_f�[_]Z�bah[jZ`_gby�\�nhdZev�

ghc� iehkdhklb�� \�ijhlb\ghf� kemqZ_� \hagbdZ_l� kdhjhkl�

ghc� kfZa�� kgb`Zxsbc� ijhkljZgkl\_ggh_� jZaj_r_gb_�

kt_fdb��>ey�fbgbfbaZpbb�kdhjhklgh]h�kfZaZ�ijb�ktzf�

d_�hkms_kl\ey_lky�fZg_\jbjh\Zgb_�m]eZfb�hjb_glZpbb�

kimlgbdZ�� qZklhlu� hijhkZ� ^ey�IAK�fZljbp� aZ^Zxlky� \�

aZ\bkbfhklb� hl� bo� jZkiheh`_gby� \�nhdZevghc� iehkdh�

klb�� H^gZdh� iheghklvx� ba[_`Zlv� kdhjhklgh]h� kfZaZ�

hq_gv�ljm^gh��Z�aZqZklmx�ijbgpbibZevgh�g_�\hafh`gh�\�

ij_^_eZo�\k_]h�ihey�aj_gby�^ZlqbdZ���

<�ijhp_kk_�\u\h^Z�kimlgbdZ�gZ�hj[blm�g_ba[_`gu_�

^_nhjfZpbb�nhdZevghc�iehkdhklb�b�hilbq_kdhc�kbkl_�

fu��Bgh]^Z�ij_^mkfZljb\Z_lky�\hafh`ghklv�gZkljhcdb�

h[t_dlb\Z� gZ� hj[bl_�� h^gZdh� \hafh`ghklb� lZdhc�

gZkljhcdb�g_�[_kij_^_evgu��<�j_amevlZl_�bah[jZ`_gby�

hdZau\Zxlky� \� jZaebqghc� kl_i_gb� jZknhdmkbjh\Zggu�

fb��ijbq_f�kl_i_gv�jZknhdmkbjh\db�fh`_l�aZ\bk_lv�hl�

ki_dljZevgh]h� dZgZeZ� beb� hilbq_kdh]h� fh^mey�� LZdbf�

h[jZahf��\_kvfZ�ZdlmZevgZ�aZ^ZqZ�dhjj_dpbb�kdhjhklgh�

]h�kfZaZ�b�jZknhdmkbjh\db�bah[jZ`_gbc�>AA���

Y\e_gby� kfZaZ� b� jZknhdmkbjh\db� ljZ^bpbhggh� hib�

ku\Zxlky� k\_jldhc� >�@� bah[jZ`_gbc� k� g_dhlhjhc�nmgd�

pb_c� jZkk_ygby� lhqdb� �NJL��� Khhl\_lkl\_ggh�� aZ^ZqZ�

dhjj_dpbb�y\ey_lky�ba\_klghc� aZ^Zq_c�h[jZlghc�k\_jl�

db��H^gZdh�^ey�kbkl_f�>AA�ijbf_g_gb_�ba\_klguo�ih^�

oh^h\� qZklh� hdZau\Z_lky� aZljm^gbl_evguf��<h�i_j\uo��

oZjZdl_j�kfZaZ�b�jZknhdmkbjh\db�kms_kl\_ggh� aZ\bkyl�

hl�j_`bfZ�b�]_hf_ljbb�ktzfdb��ijb�>AA�nhjfZ�NJL�fh�

`_l�baf_gylvky�hl�bah[jZ`_gby�d�bah[jZ`_gbx�b�\�ihey�

kgbfdZ�� Ih^Z\eyxs__� [hevrbgkl\h� f_lh^h\� hp_gb\Z�

gby�NJL�b�h[jZlghc�k\_jldb�lj_[mxl�ihklhygkl\Z�NJL��

<h�\lhjuo��ba�aZ�[hevrbo�b�k\_jo[hevrbo�h[t_fh\�bg�

nhjfZpbb�>AA�gZ�ijZdlbd_�\hafh`gh�ijbf_g_gb_�lhev�

dh� \ukhdhwnn_dlb\guo� f_lh^h\� h[jZlghc� k\_jldb��

©[ukljuoª� ij_h[jZah\Zgbc��<� lj_lvbo�� kdZgh\Zy� kljmd�

lmjZ�bah[jZ`_gbc�hkeh`gy_l�h[jZ[hldm�ba�aZ�fgh]hqbk�

e_gguo� djZ_\uo� wnn_dlh\�� \hagbdZxsbo� gZ� ]jZgbpZo�

kdZgh\���

Qlh� dZkZ_lky� dhjj_dpbb� kfZaZ� b� jZknhdmkbjh\db�

ijbf_gbl_evgh�d�kbkl_fZo�>AA��lh�h[uqgh�\�ebl_jZlmj_�

jZkkfZljb\Zxlky� kemqZb� g_agZqbl_evghc� jZknhdmkb�

jh\db�>���@��wlhf�aZ^ZqZ�dhjj_dpbb�j_rZ_lky�^hklZlhqgh�

ijhklh�� <� ijZdlbd_� hl_q_kl\_ggh]h� >AA�� hkh[_ggh� ^ey�

gh\uo� wdki_jbf_glZevguo� \b^_h^Zlqbdh\�� ijboh^blky�
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bf_lv� ^_eh� k� ]hjZa^h� [he__� kbevgufb� bkdZ`_gbyfb��

ijb� wlhf� aZ^ZqZ� h[jZlghc� k\_jldb� klZgh\blky� g_� dhj�

j_dlgh�ihklZ\e_gghc��<�klZlv_�jZkkfZljb\Z_lky�ih^oh^�

d� dhjj_dpbb� kfZaZ� b� kbevghc� jZknhdmkbjh\db� \� kbkl_�

fZo� >AA� k� mq_lhf� kdZgh\hc� kljmdlmju� kh\j_f_gghc�

ktzfhqghc� ZiiZjZlmju� bg\ZjbZglgh� d� ijbgpbim� jZa�

\_jldb� bah[jZ`_gbc�� dZd� ^ey� \ukhdh^_lZevguo�� lZd� b�

^ey�]eh[Zevguo�kbkl_f�gZ[ex^_gby��

Fh^_ev�nhjfbjh\Zgby�bah[jZ`_gbc�

JZkkfhljbf� nhjfbjh\Zgb_� bah[jZ`_gby� h^gh]h�

kdZgZ��Bah[jZ`_gb_� ih^klbeZxs_c� ih\_joghklb� 6 �ih�

^Z_lky� gZ� \oh^� hilbq_kdhc� kbkl_fu�ijb�ihfhsb�g_dh�

lhjh]h� f_oZgbafZ� jZa\_jldb� �gZijbf_j�� kdZgbjmxs_]h�

a_jdZeZ���Hilbq_kdZy�kbkl_fZ�nhjfbjm_l�bah[jZ`_gb_�

b� ijh_pbjm_l� _]h� gZ�<AG�fZljbpm��<�iehkdhklb�<AG� ±�

fZljbpu� \\_^_f� kbkl_fm� dhhj^bgZl� [\ �lZd�� qlh� hkv� [ �

jZkiheh`_gZ� \^hev� kljhdb�� Z� hkv� \ �i_ji_g^bdmeyjgZ�

[ �b�gZijZ\e_gZ�\^hev�i_j_ghkZ�aZjy^Z�\�<AG��jbk�����

�

Jbk�����H[h[s_ggZy�ko_fZ�nhjfbjh\Zgby�b�h[jZ[hldb�bah[�

jZ`_gbc�>AA�

H[hagZqbf� ���� W\[8 �±� bah[jZ`_gb_� gZ� \oh^_� hilb�

q_kdhc� kbkl_fu� \� \b^_�nmgdpbb� yjdhklb�8 �dhhj^bgZl�

\[� �b� \j_f_gb� W �� >ey� gbadhhj[blZevguo� kbkl_f� jZa�

\_jldZ� hkms_kl\ey_lky� aZ� kq_l� ihe_lZ� kimlgbdZ�� ijb�

wlhf�bah[jZ`_gb_�gZ�\oh^_�hilbq_kdhc�kbkl_fu�k�g_dh�

lhjhc� kdhjhklvx� ^\b`_lky� ihklmiZl_evgh��>ey� kbkl_f�

]eh[Zevgh]h� gZ[ex^_gby� kdZgbjh\Zgb_� hkms_kl\ey_lky�

\jZs_gb_f�a_jdZeZ�b�aZdhg�kdZgbjh\Zgby�[he__�keh`_g�

>�@��H^gZdh�_keb�a_jdZeh�iehkdh_��lh�hljZ`_gb_�hl�g_]h�±�

bahf_ljby�� ihwlhfm� jZa\_jldZ� a_jdZehf� jZ\ghkbevgZ�

baf_g_gbx�m]eh\�hjb_glZpbb�kimlgbdZ��Ihwlhfm�fh`gh�

\u[jZlv� g_dhlhjmx� djb\hebg_cgmx� kbkl_fu� dhhj^bgZl�

��� K[ �gZ� ih^klbeZxs_c� ih\_joghklb� b� aZibkZlv� ^ey�

h[hbo�lbih\�ktzfhqguo�kbkl_f���

������� K[6W\[8  �� W9\W9[ \[ � � K[ � ��� �����

]^_� \[ 99 � �±�dhfihg_glu�\_dlhjZ�kdhjhklb�[_]Z�bah[jZ�

`_gby�\�kbkl_f_�dhhj^bgZl� [\ ���

Hilbq_kdZy�kbkl_fZ�ijh_pbjm_l�gZ�fZljbpm�bah[jZ�

`_gb_� ���� W\[: � � ������� \[)W\[8 � �� ]^_� ��� \[) �±� g_�

aZ\bkysZy�hl�\j_f_gb�NJL�lhqdb�hilbq_kdhc�kbkl_fu���

<�ijhp_kk_�hijhkZ�fZljbpu�<AG�nhjfbjm_lky�bah[�

jZ`_gb_� ��� QP% �� ]^_�P�Q �±� ghf_jZ� kljhd� b� klhe[ph\��

Ijhp_kk� <AG� fh`gh� fZl_fZlbq_kdb� hibkZlv� \� \b^_�

� �¦
�1
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QQ IPQ:QP% \[ �� ]^_� \[ '' � �±�

jZkklhygby�f_`^m�nhlhijbzfgufb�we_f_glZfb�fZljb�

pu� \� khhl\_lkl\mxsbo� gZijZ\e_gbyo�� I �±� qZklhlZ�

hijhkZ�kljhd�fZljbpu��1 �±�qbkeh�kljhd�gZdhie_gby���

LZd`_�h[uqgh�\�oh^_�ihke_^mxs_c�h[jZ[hldb�fZl_�

jbZeh\� >AA� hkms_kl\eyxl� ]_hf_ljbq_kdmx� ljZgknhj�

fZpbx�bkoh^gh]h�bah[jZ`_gby� ��� QP% �\�g_dhlhjmx�dZj�

lh]jZnbq_kdmx�kbkl_fm�dhhj^bgZl�O��M���

>ey� nbdkbjh\Zggh]h� fhf_glZ� \j_f_gb� W �hi_jZpbb�

jZa\_jldb�b�jZknhdmkbjh\db�i_j_klZgh\hqgu��Ihwlhfm�k�

mq_lhf�����fh`gh�aZibkZlv��

������������
 K[K[K[K[ 6)*% �� ��� ����

� � � �¦
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��� K[%QP%  ��� Q[' [ IP9[ �� �� IP9\ � K �� ����

]^_�G �±�^_evlZ�nmgdpby���

LZdbf�h[jZahf��\u[hj�kbkl_fu�dhhj^bgZl�[K �lZdbf�

h[jZahf�� qlh[u� \uihegyehkv� ����� iha\hey_l� hibkZlv�

ijhp_kku� jZknhdmkbjh\db� b� kdhjhklgh]h� kfZaZ� \� \b^_�

k\_jldb� ��� K[6 �k�nmgdpbyfb� ) �b�* ��Nhjfmeu� ���� ijb�

wlhf�k\yau\Zxlky�j_amevlZl� lZdhc�k\_jldb�b�bah[jZ`_�

gb_� gZ� \uoh^_�fZljbpu��IhdZaZl_evgh��qlh� \hh[s_� ]h�

\hjy�� kbkl_fZ� dhhj^bgZl� [K �g_� kh\iZ^Z_l� gb� k� dZjlh�

]jZnbq_kdhc�kbkl_fhc� dhhj^bgZl�OM��gb�k�kbkl_fhc�dh�
hj^bgZl�j_]bkljbjm_fh]h�bah[jZ`_gby�PQ ��Ihwlhfm�g_�
hilbfZevgh�j_rZlv� aZ^Zqm�h[jZlghc�k\_jldb�g_ihkj_^�

kl\_ggh� ih� bah[jZ`_gbyf� ��� QP% �beb� %�O�M��� GZijb�

f_j��^ey�kbkl_f�]eh[Zevgh]h�gZ[ex^_gby�b�bkoh^gu_�b�

h[jZ[hlZggu_� bah[jZ`_gby� kms_kl\_ggh� bkdZ`_gu� ih�

]_hf_ljbb�>�@���

LZdbf�h[jZahf��^ey�j_r_gby�aZ^Zqb�dhjj_dpbb�kfZ�

aZ�b�jZknhdmkbjh\db�g_h[oh^bfh��\h�i_j\uo��hilbfZev�

guf�h[jZahf�\\_klb�kbkl_fm�dhhj^bgZl�[K ��<h�\lhjuo��

hij_^_eblv�NJL� ��� K[) �b� ��� K[* ��<�lj_lvbo�� knhjfb�

jh\Zlv�gh\h_�bkijZ\gh_�bah[jZ`_gb_�\�dhhj^bgZlZo�PQ �

beb�OM����

L_ogheh]by�dhjj_dpbb�jZknhdmkbjh\db�b�kfZaZ�

I_j\uf�^_ehf�^ey�dhgdj_lghc�ktzfhqghc�ZiiZjZlm�

ju�gZ�hkgh\_�����\\h^blky�hilbfZevgZy�kbkl_fZ�dhhj^b�

gZl� [K �� >Ze__� hij_^_eyxlky� iZjZf_lju� [9 �� \9 �� I �

k\yab� [K �b� PQ �\�nhjfme_� ����� IZjZf_lju� [9 �� \9 �� I �

\hh[s_�]h\hjy��aZ\bkyl�hl�\j_f_gb��gh�h[uqgh�f_gyxl�

ky�eb[h�^hklZlhqgh�f_^e_ggh��eb[h� dmkhqgh�ihklhyggu�

\� ij_^_eZo� kdZgZ��GZ� ijZdlbd_� [9 �� \9 �� I �hij_^_eyxl�

ky�� bkoh^y� ba� ]_hf_ljbb� ktzfdb� k� bkihevah\Zgb_f� kem�

`_[ghc�bgnhjfZpbb�b�iZjZf_ljh\�\gmlj_gg_]h�b�\g_r�

g_]h� hjb_glbjh\Zgby� ktzfhqghc� ZiiZjZlmju� >�@�� LZd`_�

^ey� kh\j_f_gguo� kbkl_f� >AA� bf__lky� \hafh`ghklv�

mlhqg_gby� wlbo� iZjZf_ljh\� ih�fgh]hkdZgh\hfm� bah[jZ�

`_gbx� gZ� hkgh\_� khihklZ\e_gby� bah[jZ`_gbc� hl^_ev�

guo�kdZgh\�\�h[eZklyo�i_j_djulby�>�@��

>Ze__�\hafh`gu�^\Z�ih^oh^Z��I_j\uc�aZdexqZ_lky�\�

]_hf_ljbq_kdhc� ljZgknhjfZpbb� bah[jZ`_gby� ��� QP% �\�

hilbfZevgmx� kbkl_fm� dhhj^bgZl�� ��� QP% �o� ��� K[% ��

>ey� ��� K[% �jZknhdmkbjh\dZ� g_� aZ\bkbl� hl� iZjZf_ljh\�

ktzfdb� b� aZ^ZqZ� dhjj_dpbb� j_rZ_lky�[he__� wnn_dlb\�

gh��<�ijhp_kk_� ihke_^mxs_c� h[jZ[hldb�nhjfbjh\Zgb_�
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%�O�M�� hkms_kl\ey_lky� m`_� ih� kdhjj_dlbjh\Zgghfm�
��� K[% ��GZ� wlZi_�nhjfbjh\Zgby� ��� K[% �lZd`_� m^h[gh�

j_rblv�aZ^Zqm�kh\f_s_gby�kdZgh\��ijb�wlhf�Z\lhfZlb�

q_kdb�j_rZ_lky�ijh[e_fZ� djZ_\uo�wnn_dlh\��\hagbdZ�

xsbo�gZ�]jZgbpZo�kdZgh\��LZdhc�ih^oh^�hkh[_ggh�p_e_�

khh[jZa_g�^ey�bgnjZdjZkguo�^Zlqbdh\��\�dhlhjuo�bf_�

_lky�[hevrh_�dhebq_kl\h�madbo�kdZgh\�b�bf__lky�agZqb�

l_evguc�jZ^bhf_ljbq_kdbc�rmf��<�ijhp_kk_�nhjfbjh�

\Zgby� ��� K[% �rmfu� fh]ml� [ulv� mf_gvr_gu� >�@�� qlh�

hq_gv� \Z`gh� ba�aZ� qm\kl\bl_evghklb� ihke_^mxsbo� Ze�

]hjblfh\� d�rmfZf��GZdhg_p��nhjfbjh\Zgb_� bah[jZ`_�

gbx� ��� K[% �g_h[oh^bfh�� qlh[u� gZ[jZlv� ^hklZlhqgh�

klZlbklbdb�^ey�hp_gb\Zgby�NJL�dZdbfb�eb[h�ba\_klgu�

fb�©ke_iufbª��f_lh^Zfb���

<lhjhc� ih^oh^� g_� lj_[m_l� nhjfbjh\Zgby� jZkljZ�

��� K[% �� <f_klh� wlh]h� ��� QP% �h[jZ[Zlu\Z_lky� ^hklZ�

lhqgh� fZe_gvdbfb� njZ]f_glZfb�� ijbq_f� ^ey� dZ`^h]h�

njZ]f_glZ�NJL� ������� K[K[ 6) �i_j_\h^ylky� \� dhhj^b�

gZlu� QP� �k� bkihevah\Zgb_f� ���� b� aZ^ZqZ� h[jZlghc�

k\_jldb�j_rZ_lky�\�iehkdhklb�PQ ��LZdhc�ih^oh^�fh`_l�

m\_ebqblv� kdhjhklv� h[jZ[hldb� b� mf_gvrblv� aZljZlu�

iZfylb�� h^gZdh� ������� K[K[ 6) �^he`gu� [ulv� m`_� ba�

\_klgufb�� bo� ^hklh\_jgh_� hij_^_e_gb_� ih� hl^_evguf�

njZ]f_glZf�aZljm^gbl_evgh���

JZkkfhljbf� l_i_jv� dhjj_dpbx� kfZaZ� b� jZknhdmkb�

jh\db�bah[jZ`_gby� ��� K[% ��<�ijbgpbi_��^ey�j_r_gby�

wlhc� aZ^Zqb� fh`gh� bkihevah\Zlv� jZaebqgu_� f_lh^u�

h[jZlghc� k\_jldb�� ;hevrb_� h[tzfu� bgnhjfZpbb� >AA�

lj_[mxl� ijbf_g_gby� \uqbkebl_evgh� wnn_dlb\guo�f_�

lh^h\�� dZd� ijZ\beh� hkgh\Zgguo� gZ� i_j_oh^_� \� ki_d�

ljZevgmx� h[eZklv� k� bkihevah\Zgb_f� Ze]hjblfh\�[ukl�

jh]h�ij_h[jZah\Zgby�Nmjv_��<�ki_dljZevghc�h[eZklb�����

ijbgbfZ_l� \b^� ������������ TZTZTZTZ 6)*%  �� ]^_�

TZ� �±� qZklhlu�Nmjv_� ih� hkyf� K[ � �� Z� 6)*% ��� �h[h�

agZq_gu�ki_dlju�Nmjv_�khhl\_lkl\mxsbo�nmgdpbc���

Ijb� gZebqbb� rmfh\� hilbfZevgh_� \hkklZgh\e_gb_�

bah[jZ`_gby� ��� TZ6 �� jZkkfZljb\Z_fh]h� dZd� klZpbh�

gZjguc� kemqZcguc� ijhp_kk�� h[_ki_qb\Z_l�nbevlj� <b�

g_jZ�>�@���

�����������

���������
���

�
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]^_� ��� TZH �±�hlghr_gb_�wg_j]bc�rmfZ� d�wg_j]bb�bah[�

jZ`_gby� gZ� qZklhlZo� TZ� ��Ba\_klgu� lZd`_� jZaebqgu_�

fh^bnbdZpbb�nbevljZ�<bg_jZ� >���������@��emqr_�kh]eZ�

kh\Zggu_� k� hkh[_gghklyfb� q_eh\_q_kdh]h� \hkijbylby�

kdhjj_dlbjh\Zgguo� bah[jZ`_gbc�� GZ� ijZdlbd_� h[uqgh�

��� TZH �g_� ba\_klgh� b� ijbgbfZxl� ��� TZH  H �� ]^_� H �

ih^[bjZ_lky�bkoh^y�ba�gZbemqr_]h�dZq_kl\Z�\hkklZgh\�

e_ggh]h�bah[jZ`_gby��

Hkgh\ghc� ijh[e_fhc� ijb�nbevljZpbb� ���� y\ey_lky�

jhkl�rmfh\�gZ�bah[jZ`_gbb��J_Zevgu_�bah[jZ`_gby�g_�

y\eyxlky� klZpbhgZjguf� kemqZcgufb� ijhp_kkZf�� hgb�

h[uqgh� bf_xl� mqZkldb� hlghkbl_evgh� h^ghjh^ghc�yjdh�

klb� �gZijbf_j��\h^gZy�ih\_joghklv���GZ�lZdbo�mqZkldZo�

\hajhkrbc� rmf� klZgh\blky� ohjhrh� aZf_l_g�� Wlh� aZ�

ljm^gy_l�ih^[hj�iZjZf_ljZ� H ��lZd�dZd�_]h�hilbfZevgh_�

agZq_gb_� aZ\bkbl� hl� mkeh\bc� kt_fdb� �dhe�\Z� kljhd�

gZdhie_gby�1 ��b�hkh[_gghkl_c�kx`_lZ���

<� jy^_� jZ[hl� ij_^eZ]Z_lky� ^ey� j_r_gby� aZ^Zqb��

h[jZlghc� k\_jdb� bkihevah\Zlv� f_lh^u� \_c\e_l� ±��

ij_h[jZah\Zgby� >�����@�� Hgb� hkgh\Zgu� gZ� jZaeh`_gbb�

bah[jZ`_gby� ih� [Zabkm� \_c\e_lh\�� gZijbf_j��  ��� K[% �

¦¦ 
N M

N�MN�MD ��� K[M �� ]^_� ��� K[MN�M �±� [Zabkgu_� nmgd�

pbb�� =N� �±�fZkrlZ[�� =M� �±� k^\b]�� N�MD �±� dhwnnbpb�

_glu� \_c\e_l�jZaeh`_gby��>ey� j_Zevguo� bah[jZ`_gbc��

kh^_j`Zsbo� h[t_dlu� k� j_adbfb� ]jZgbpZfb� b� hlghkb�

l_evgh� h^ghjh^gu_� h[eZklb�� [Zabk� \_c\e_lh\� d\Zab�

hilbfZe_g�\�lhf�kfuke_��qlh�hkgh\gZy�wg_j]by�bah[jZ�

`_gby� ��� K[% �khkj_^hlhq_gZ�\�fZehc�qZklb�dhwnnbpb�

_glh\� N�MD �� Ihwlhfm� hilbfZevgZy� nbevljZpby� [_eh]h�

rmfZ� hkms_kl\ey_lky� h[gme_gb_f� beb� mf_gvr_gb_f�

dhwnnbpb_glh\� N�MD �� dhlhju_� V�N�MD �� ]^_�V �±� ihjh]��

ijhihjpbhgZevguc�mjh\gx�rmfZ�gZ�bah[jZ`_gbb���

<_c\e_lu� ^hklZlhqgh� ohjhrh� ehdZebah\Zgu� \� qZ�

klhlghc�h[eZklb��Ihwlhfm�dhjj_dpby�g_dhlhjuo�deZkkh\�

NJL�fh`_l�[ulv�j_r_gZ�gZ�hkgh\_�fh^bnbdZpbb�dhwn�

nbpb_glh\� N�MD �>�����@�� D� kh`Ze_gbx�� \� h[s_f� kemqZ_l�

lZdhc�ih^oh^�g_�ijbf_gbf��<� >��@�ij_^eh`_gh�dhf[bgb�

jh\Zlv� <bg_jh\kdmx� nbevljZpbx� ���� b� ihke_^mxsmx�

\_c\e_l�h[jZ[hldm��GZijbf_j��[m^_f�h]jZgbqb\Zlv�\_c\�

e_l�dhwnnbpb_glu� ba� mkeh\by� NN�MD OV� �� ]^_� NO �±� dh�

wnnbpb_glu�� mqblu\Zxsb_� mkbe_gb_� rmfZ� nbevljhf�

���� ^ey� fZkrlZ[Z� N �� <� j_amevlZl_� \� ���� iZjZf_lj� H �
fh`gh� m\_ebqblv� ih� kjZ\g_gbx� k� lhevdh� <bg_jh\kdhc�

nbevljZpb_c�� Z� iZjZf_lj�V �fh`gh� \u[bjZlv� g_� aZ\b�

kbfh�hl�kx`_lZ�\�khhl\_lkl\bb�k�hp_gdhc�rmfZ�^ZlqbdZ��

Wlh� iha\hey_l� gZkljhblv� h^ghdjZlgh� hilbfZevgu_� iZ�

jZf_lju�nbevljZpbb�ih^�dhgdj_lguc�^Zlqbd��Z�g_�ih^�

kljZb\Zlv�H �ih^�dhgdj_lguc�kx`_l��
JZkkfhljbf� l_i_jv� aZ^Zqm� hp_gb\Zgby� ��� TZ* �b�

��� TZ) ��Qlh�dZkZ_lky� ��� TZ* ��lh�hgZ�kh]eZkgh�����aZ\b�

kbl�hl�iZjZf_ljh\� 1��� I99 \[ �^Z`_�\�dhhj^bgZlZo� K[ � ��

Fh`gh�ihdZaZlv��qlh�\�qZklhlghc�h[eZklb�^ey�^bkdj_lgh�

]h� bah[jZ`_gby� ���� fh`gh� ^hklZlhqgh� dZq_kl\_ggh� Zi�

ijhdkbfbjh\Zlv�dZd�
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GZ� jbk�� �� ihdZaZg�ijbf_j� bah[jZ`_gby� jhkkbckdh]h�

D:�©J_kmjk�>Dª��ihemq_ggh_�\�dhgp_�kjhdZ�wdkiemZlZpbb�

ijb�gZebqbb�ijh[e_f�k�kbkl_fhc�mijZ\e_gby�<AG��^eb�

gZ�\_dlhjZ�kfZaZ�a���ibdk_e_c��m]he�d�gZijZ\e_gbx�ih�

e_lZ� a��q��� Z� kijZ\Z� ±� j_amevlZl� dhjj_dpbb� khhl\_l�
kl\mxs_]h�kdhjhklgh]h�kfZaZ��

Hij_^_e_gb_� NJL� jZknhdmkbjh\db� ) �±� gZb[he__�

ljm^h_fdZy�hi_jZpby��<�ijbgpbi_��ihke_�nhjfbjh\Zgby�

bah[jZ`_gby� ��� K[% �^ey�g_]h�fh`gh�ijbf_gylv�jZaebq�

gu_� ba\_klgu_� f_lh^u� hp_gb\Zgby�NJL� >��� ��@�� \� lhf�

qbke_� ©ke_iu_ª��H^gZdh� \� ijZdlbd_� >AA� gZb[he__� ^h�
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klh\_jgZy� hp_gdZ�NJL�fh`_l� [ulv� ihemq_gZ� \� ki_pb�

Zevgh� dZeb[jh\hqghf� j_`bf_�� gZijbf_j�� iml_f� ktzfdb�

iheb]hgZ� k� hl^_evguf� lhq_qguf� h[t_dlhf� beb� yjdbo�

a\_a^��<�wlhf�kemqZ_�h[jZa�lhq_qgh]h�h[t_dlZ�\�dhhj^b�

gZlZo� K[ � �ij_^klZ\ey_l�kh[hc�bkdhfmx�NJL��>ey�hl^_�

e_gby�lhq_qgh]h�h[t_dlZ�hl�^jm]bo�h[t_dlh\�bkihevam_l�

ky� iZjZf_ljbq_kdZy� dhjj_dpby�� � �����������Ö K[K[ %) �

E
D%D ����� ��� K[ ��]^_� D �±�iZjZf_lj�hlk_q_gby�nhgZ��

�tE �±� ©kl_i_gghcª� iZjZf_lj�� AgZq_gby� D �� E �ih^[b�

jZxlky�k�mq_lhf�j_Zevgh]h�dZq_kl\Z�dhjj_dpbb�bah[jZ�

`_gbc�k�bkihevah\Zgb_f�mdZaZgghc�NJL���

Ijb� hlkmlkl\bb� iheb]hgZ� fh`gh� bkihevah\Zlv� ke_�

^mxsbc� ijhklhc� ih^oh^�� gZ� ��� K[% �\bamZevgh� bsmlky�

hl^_evgu_�lhq_qgu_�h[t_dlu�\�\b^_�oZjZdl_jguo�iyl_g�

�nhjfZ�iylgZ�kh\iZ^Z_l�k�nhjfhc�NJL��Z��bo�jZknhdm�

kbjh\Zggu_�h[jZau�ij_^klZ\eyxl�kh[hc�NJL��?keb�gZ�

bah[jZ`_gbb� gZ[ex^Z_lky� ]jmiiZ� oZjZdl_jguo� iyl_g��

lh�kZfh_�yjdh_�fh`gh�bkihevah\Zlv�\�dZq_kl\_�hp_gdb�

NJL�� LZdhc� ih^oh^� hkh[_ggh� wnn_dlb\_g�� _keb� NJL�

bf__l� oZjZdl_jgmx� ]_hf_ljbq_kdmx� nhjfm�� GZ� jbk����

ke_\Z� ijb\_^_gh� fh^_evgh_� bah[jZ`_gb_�� ihemq_ggh_�

iml_f� jZknhdmkbjh\db� \ukhdh^_lZevgh]h� bah[jZ`_gby�

A_feb�k�bkihevah\Zgb_f�NJL�oZjZdl_jghc�nhjfu��lZdZy�

NJL� gZ[ex^ZeZkv� m� j_Zevghc� kbkl_fu� >AA��� KijZ\Z� ±�

j_amevlZl� ]_hf_ljbq_kdhc� dhjj_dpbb� k� bkihevah\Zgb_f�

hp_gdb�NJL�ih�lhq_qghfm�h[t_dlm��

LZd`_� ^ey� kh\j_f_gguo� kbkl_f� >AA� i_jki_dlb\_g�

ke_^mxsbc�ih^oh^�d�hp_gb\Zgbx�NJL��H[uqgh�gZ�[hjlm�

kimlgbdZ�bf__lky�fgh]hqbke_ggZy�ZiiZjZlmjZ��ijb�wlhf�

bah[jZ`_gb_�h^ghc�b�lhc�`_�ih^klbeZxs_c�ih\_joghklb�

fh`_l� [ulv� ihemq_gh� jZaebqgufb� l_e_kdhiZfb� beb� \�

jZaebqguo� ki_dljZevguo� dZgZeZo�� ?keb� h^gh� ba� lZdbo�

bah[jZ`_gbc�� gZijbf_j�� ��� QP& �^hklZlhqgh� q_ldh_�� lh�

fh`gh�hp_gblv� ) �^ey� % �ih�iZj_�bah[jZ`_gbc� % �b�& ��

>ey� wlh]h� ��� QP& �]_hf_ljbq_kdb� ljZgknhjfbjm_lky� \�

kbkl_fm� dhhj^bgZl� K[ � �� ��� QP& o ��� K[& ��<� b^_Ze_� \�

ki_dljZevghc�h[eZklb� ���������� TZTZTZ &%)  ���;he__�

�

Jbk������Kdhjhklghc�kfZa�bah[jZ`_gby�D:�©J_kmjk�>Dª��ke_\Z���

b�j_amevlZl�_]h�dhjj_dpbb��kijZ\Z��

�

Jbk������NjZ]f_gl�jZknhdmkbjh\Zggh]h�bah[jZ`_gby��ke_\Z����

hp_gdZ�NJL�ih�lhq_qghfm�h[t_dlm�b�j_amevlZl�dhjj_dpbb�jZknhdmkbjh\db��kijZ\Z��
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kljh]h� ^_ckl\b_� rmfh\� b� k\hckl\Z� ih^h[ghc� hp_gdb�

hp_gdm�bamqZebkv�>��@��H^gZdh�gZ�ijZdlbd_�[he__�\Z`gh�

mq_klv�gZebqb_�kx`_lguo�jZaebqbc�bah[jZ`_gbc� &%� ��

>ey� bo� mq_lZ�\uihegbf� hp_gdm�ih�f_lh^m� gZbf_gvrbo�

d\Z^jZlh\� �FGD�� k� bkihevah\Zgb_f� fgh`_kl\Z� njZ]�

f_glh\�bah[jZ`_gbc� % �b�& ��ijb�wlhf��

¦ ¦ 
N N

NNNN &&%Z)
�
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]^_� N �±� bg^_dk� bkihevam_fh]h� njZ]f_glZ�� NZ �±� \_kZ��

GZ�i_j\hc�bl_jZpbb�\k_� NZ � ����AZl_f�ijh\h^blky�\lh�

jZy� bl_jZpbb�� ijbq_f� \_kZ� NZ �h[jZlgh� ijhihjpbh�

gZevgu� g_\yadZf� \�FGD��Wlh� iha\hey_l� kgbablv� \eby�

gb_�kx`_lguo�jZaebqbc�f_`^m�bah[jZ`_gbyfb��bkdex�

qb\�kbevgh�hlebqZxsb_ky�njZ]f_glu��dhlhju_�\hh[s_�

]h\hjy�� ihemq_gu� \� jZaguo� ki_dljZevguo� dZgZeZo�� \�

jZagh_�\j_fy�b�k�jZaguo�lhq_d�gZ[ex^_gby���

AZdexq_gb_�

Ih� j_amevlZl� \uiheg_gguo� bkke_^h\Zgbc� fh`gh�

k^_eZlv�ke_^mxsb_�\u\h^u��

���Ijhp_kk�\hagbdgh\_gby� kdhjhklgh]h� kfZaZ� b� jZk�

nhdmkbjh\db� bah[jZ`_gbc� \� kh\j_f_gguo� kbkl_fZo�

^bklZgpbhggh]h� ahg^bjh\Zgby� a_feb� p_e_khh[jZagh�

hibku\Zlv� bg\ZjbZglgh� d�ijhp_kkm� kdZgbjh\Zgby�� _^b�

ghh[jZagh� ^ey� \ukhdh^_lZevguo� b� ]eh[Zevguo� kbkl_f�

gZ[ex^_gby� a_feb�� AZ� kq_l� ki_pbZevgh]h� \u[hjZ� kb�

kl_fu�dhhj^bgZl�bah[jZ`_gby�m^Zzlky�mkljZgblv�\eby�

gb_�j_`bfZ�ktzfdb�gZ�nhjfm�nmgdpbb�jZkk_ygby�lhqdb���

���IhdZaZgZ�p_e_khh[jZaghklv�dhjj_dpby�kfZaZ�h^gh�

\j_f_ggh�k�jZknhdmkbjh\dhc��ijb�wlhf�kfZa�ZgZeblbq_�

kdb�hij_^_ey_lky�ba� ]_hf_ljbb�ktzfdb�k�bkihevah\Zgb�

_f�kem`_[ghc� bgnhjfZpbb� hl�ktzfhqghc� ZiiZjZlmju� b�

ijb�g_h[oh^bfhklb�mlhqgy_lky�gZ�hkgh\_�khihklZ\e_gby�

bah[jZ`_gbc�hl^_evguo�kdZgh\�\�h[eZklyo�i_j_djulby��

���>ey�dhjj_dpby�jZknhdmkbjh\db�ij_^eh`_gh�ki_j�

\Z� ]_hf_ljbq_kdb� ljZgknhjfbjh\Zlv� bah[jZ`_gb_� ^ey�

bkdexq_gby� \ebygby� j_`bfZ� ktzfdb� gZ�NJL��Wlh� iha�

\hey_l�ijbf_gylv�ba\_klgu_�f_lh^u� hp_gb\Zgby�NJL��

GZb[he__� gZ^_`gh� NJL� hp_gb\Z_lky� ih� iheb]hgZf��

kh^_j`Zsbo�bah[jZ`_gby�ijZdlbq_kdb�lhq_qguo�h[t_d�

lh\��LZd`_�ij_^eh`_gZ�l_ogheh]by�hp_gb\Zgby�NJL�ih�

\bamZevgh�gZ[ex^Z_fuf�lhq_qguf�h[t_dlZf�b�ih�fgh�

]hdZgZevguf�bah[jZ`_gbyf�h^ghc�b�lhc�`_�f_klghklb���

���P_e_khh[jZagh� ^ey� ih\ur_gby� dZq_kl\Z� dhjj_d�

pbb� b� mf_gvr_gby�rmfh\� bkihevamxlky�f_lh^u� \_c\�

e_l�ij_h[jZah\Zgby��IhdZaZgh�� qlh� aZ� kq_l� bo� bkihev�

ah\Zgby�fh`gh�mijhklblv�ih^kljhcdm�iZjZf_ljh\�Ze]h�

jblfh\�d�hkh[_gghklyf�hij_^_e_gguo�kx`_lh\��Ijbf_�

ju� dhjj_dpbb� ihdZau\Zxl�� qlh� \bamZevgh_� dZq_kl\h�

bah[jZ`_gbc� >AA� m^Zzlky� agZqbl_evgh� ih\ukblv�� ijb�

kbevghf�kfZa_� b�jZknhdmkbjh\d_� dZq_kl\h� ktzfdb� m\_�

ebqb\Z_lky�\�jZau��

Ebl_jZlmjZ�

���Kh\j_f_ggu_� l_ogheh]bb� h[jZ[hldb� ^Zgguo� ^b�

klZgpbhggh]h�ahg^bjh\Zgby�A_feb� ��Ih^��j_^��<�<��?j_�

f__\Z��F���NbafZlebl������������k��

���6FKRZHQJHUGW� 5�$�� 5HPRWH� 6HQVLQJ�� 0RGHOV� DQG�

0HWKRGV�IRU�,PDJH�3URFHVVLQJ��$FDGHPLF�3UHVV������������S���

���6WRUH\� -�&�� /DQGVDW� �� RQ�RUELW� PRGXODWLRQ� WUDQVIHU�

IXQFWLRQ� HVWLPDWLRQ� ��� 3URFHHGLQJV� RI� WKH� 63,(�� �������

9RO��������SS���������

���;LQ�0���6KX\DQ�;���*XDQJ[LQ� /��5HPRWH� VHQVLQJ� LP�

DJH�UHVWRUDWLRQ�ZLWK�PRGXODWLRQ�WUDQVIHU�IXQFWLRQ�FRPSHQVD�

WLRQ� WHFKQRORJ\� LQ�RUELW� ��� 3URFHHGLQJV� RI� 63,(�� �������

9RO��������

���(XQVRQJ�2���.L�%HRP�$���6HRQJLFN�K���-RR�+\XQJ�5��

$�PRGXODWLRQ�WUDQVIHU�IXQFWLRQ�FRPSHQVDWLRQ�IRU�WKH�JHRVWD�

WLRQDU\�RFHDQ�FRORU�LPDJHU�EDVHG�RQ�WKH�ZLHQHU�ILOWHU����-RXU�

QDO� RI� $VWURQRP\� DQG� 6SDFH� 6FLHQFHV�� ������ 9RO������

LVVXH����SS�����������

���<hjhgbg�:�:��?]hrdbg�G�:���?j_f__\�<�<���FhkdZ�

lbgv_\�B�<��=_hf_ljbq_kdZy�h[jZ[hldZ�^Zgguo�dhkfbq_�

kdbo� kbkl_f� ]eh[Zevgh]h� gZ[ex^_gby� a_feb� ��� <_klgbd�

J=JLM������������K���������

���Dmag_ph\�I�D���K_fZ\bg�<�B���Kheh^moZ�:�:��:e]h�

jblf�dhfi_gkZpbb�kdhjhklb�kfZaZ�bah[jZ`_gby�ih^klb�

eZxs_c� ih\_joghklb�� ihemqZ_fh]h� ijb� gZ[ex^_gbb�

A_feb�ba�dhkfhkZ����<_klgbd�KZfZjkdh]h�=LM�������������

K�����������

���?]hrdbg�G�:���?j_f__\�<�<���Fhkd\blbg�:�W��Dhf�

ie_dkbjh\Zgb_�bah[jZ`_gbc�hl�ebg__d�nhlhijbzfgbdh\�

\� mkeh\byo� ]_hf_ljbq_kdbo� bkdZ`_gbc� ���Pbnjh\Zy� h[�

jZ[hldZ�kb]gZeh\������������±�K�����������

���3UDWW�:�.�� 'LJLWDO� ,PDJH� 3URFHVVLQJ�� +RERNHQ�� 1HZ�

-HUVH\�����������SS��

����?]hrdbg� G�:��� ?j_f__\� <�<�� Dhjj_dpby� kfZaZ�

bah[jZ`_gbc�\�kbkl_fZo�dhkfbq_kdh]h�gZ[ex^_gby�a_f�

eb����Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\������������K�����������

����-HRQ�%��.LP�+���&KDQJ�<��$�07)�FRPSHQVDWLRQ�IRU�VDW�

HOOLWH�LPDJH�XVLQJ�/�FXUYH�EDVHG�PRGLILHG�:LHQHU�ILOWHU����.RUH�

DQ�-RXUQDO�RI�5HPRWH�6HQVLQJ��������9RO�����SS�����������

����0DOODW� 6�� $� :DYHOHW� 7RXU� RI� 6LJQDO� 3URFHVVLQJ��

$FDGHPLF�3UHVV�����������S��

����'RQRKR� '�/�� 1RQOLQHDU� VROXWLRQ� RI� OLQHDU� LQYHUVH�

SUREOHPV� E\� :DYHOHW�9DJXHOOHWH� 'HFRPSRVLWLRQ� ��� $SSO��

&RPS��+DUP��$QDO���������9RO�����SS�����������

����1HHODPDQL� 5��� &KRL� +��� %DUDQLXN� 5��:DYHOHW�EDVHG�

GHFRQ�YROXWLRQ� IRU� LOO�FRQGLWLRQHG� V\VWHPV� ��� ,(((� 7UDQVDF�

WLRQV�RQ�,PDJH�3URFHVVLQJ��������

����/MXQJ� /�� 6\VWHP� ,GHQWLILFDWLRQ�� 7KHRU\� IRU� WKH� 8VHU��

375�3UHQWLFH�+DOO��8SSHU�6DGGOH�5LYHU������������S���
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JZkkfZljb\Z_lky�aZ^ZqZ�mlhqg_gby�ijhkljZgkl\_gghc�[Zau�ijb�

bgl_jn_jhf_ljbq_kdhc�jZ^bhehdZpbhgghc�kt_fd_�A_feb�ba�DhkfhkZ�

iml_f�ZgZebaZ�kb]gZeZ�bgl_jn_jh]jZfffu��<u^_ey_lky�^\Z�hkgh\�

guo�iZjZf_ljZ��aZ\bkysbo�hl�[Zau�b�ih^e_`Zsbo�mlhqg_gbx��fmev�

lbiebdZlb\guc� dhwnnbpb_gl� aZ\bkbfhklb� nZau� gZ� bgl_jn_jh�

]jZff_�hl�\ukhlu�j_ev_nZ�a_fghc�ih\_oghklb�b�dhwnnbpb_gl�d\Z�

abebg_cgh]h� gZ[_]Z� nZau� iehkdh]h� j_ev_nZ�� Ij_^eZ]Zxlky� Ze]h�

jblfu� \ukhdhlhqghc� hp_gdb� agZq_gbc� mdZaZgguo� iZjZf_ljh\�� g_�

lj_[mxsb_�jZa\_jlu\Zgby�nZau�gZ�bgl_jn_jh]jZff_��

M>D���������

MLHQG?GB?�IJHKLJ:GKL<?GGHC�;:AU�IJB�DHKFBQ?KDHC�
;BKL:LBQ?KDHC�J:>BHEHD:PBHGGHC�KT?FD?�A?FEB�
IH�KB=G:EM�BGL?JN?JH=J:FFU�

?]hrdbg�G�:���\�g�k��GBB�©Nhlhgª�J=JLM��d�l�g���H�PDLO��IRWRQ#UVUHX�UX��

Mr_gdbg�<�:���f�g�k��GBB�©Nhlhgª�J=JLM�����H�PDLO��IRWRQ#UVUHX�UX��

%,67$7,&�6$5�%$6(/,1(�(67,0$7,21�%<�,17(5)(52*5$0�$1$/<6,6�

(JRVKNLQ�1�$���8VKHQNLQ�9�$��

7KH�SUREOHP�RI�VSDFHERUQH� ,Q6$5�EDVHOLQH�HVWLPDWLRQ�E\� LQWHUIHURJUDP�DQDO\VLV� LV�FRQVLGHUHG��7ZR�PDLQ�SDUDPHWHUV��ZKLFK�GH�

SHQG�RQ�EDVHOLQH�DQG�QHHG�WR�EH�HVWLPDWHG��DUH�VHOHFWHG��7KH\�DUH�PXOWLSOLFDWLYH�IDFWRU�RI�SKDVH�GHSHQGHQFH�RQ�UHOLHI�KHLJKW�DQG�

PXOWLSOLFDWLYH�IDFWRU�RI�IODW�UHOLHI�SKDVH��7KH�DOJRULWKPV�RI�WKHVH�SDUDPHWHUV�KLJK�SUHFLVLRQ�HVWLPDWLRQ��ZKLFK�GRQ¶W�UHTXLUH�LQWHUIHUR�

JUDP�SKDVH�XQZUDSSLQJ��DUH�SURSRVHG��

.H\�ZRUGV��LQWHUIHURJUDP��6$5�LPDJLQJ��GLJLWDO�HOHYDWLRQ�PRGHO��SKDVH�XQZUDSSLQJ��LQWHUIHURPHWULF�EDVHOLQH��

�

Dexq_\u_� keh\Z�� bgl_jn_jh]jZffZ�� jZ�

^bhehdZpbhggZy�kt_fdZ��pbnjh\Zy�fh^_ev�j_�

ev_nZ��jZa\_jlu\Zgb_�nZau��ijhkljZgkl\_ggZy�

bgl_jn_jhf_ljbq_kdZy�[ZaZ��

<\_^_gb_�

;bklZlbq_kdZy� jZ^bhehdZpbhggZy� kt_fdZ�

A_feb� ba� DhkfhkZ� ih^jZamf_\Z_l� bkihevah\Z�

gb_�^\mo� Zgl_gg�� jZag_k_gguo� \� ijhkljZgkl\_��

<_dlhj��kh_^bgyxsbc�iheh`_gby�nZah\uo�p_g�

ljh\� Zgl_gg� \� fhf_glu� \j_f_gb�� dh]^Z� hgb� kgbfZxl�

h^gm� b� lm� `_� lhqdm� gZ� ih\_joghklb� A_feb�� ijbgylh�

gZau\Zlv�ijhkljZgkl\_gghc�[Zahc��

<� aZ\bkbfhklb�hl�hjb_glZpbb�\_dlhjZ�[Zau�hlghkb�

l_evgh� ljZ_dlhjbb� ^\b`_gby� jZ^bhehdZlhjZ� \u^_eyxl�

ijh^hevgmx� b�ihi_j_qgmx�[bklZlbq_kdb_� kt_fdb��Ijh�

^hevgZy� [bklZlbq_kdZy� kt_fdZ� ij_^gZagZq_gZ� ^ey� k_�

e_dpbb� ^\b`msboky� p_e_c� b� \� ^Zgghc� jZ[hl_� g_� jZk�

kfZljb\Z_lky��Ihi_j_qgZy�[bklZlbq_kdZy�jZ^bhehdZpb�

hggZy�kt_fdZ�ij_^gZagZq_gZ�^ey�ihkljh_gby�\ukhdh^_�

lZevguo� pbnjh\uo� fh^_e_c� j_ev_nZ� �PFJ�� a_fghc�

ih\_joghklb� iml_f� bgl_jn_jhf_ljbq_kdhc� h[jZ[hldb�

bah[jZ`_gbc��ihemq_gguo�hl�^\mo�Zgl_gg�>�@��

Kms_kl\m_l� ljb� \ZjbZglZ� ijh\_^_gby� ihi_j_qghc�

[bklZlbq_kdhc�kt_fdb� �^Ze__� ±�bgl_jn_jhf_ljbq_kdhc�

kt_fdb���

I_j\uc�\ZjbZgl�ij_^mkfZljb\Z_l�bkihevah\Zgb_�h^�

gh]h�jZ^bhehdZlhjZ�k�^\mfy�Zgl_ggZfb�gZ�`_kldhc�[Za_��

LZdZy�kt_fdZ�\uihegyeZkv�\������]��rZllehf�©Bg^_\hjª�

^ey� ihkljh_gby� ]eh[Zevghc� PFJ� 6570�� Fh^mev� b�

gZijZ\e_gb_�\_dlhjZ�[Zau�\�wlhf�kemqZ_�ba\_klgu�k�\u�

khdhc�lhqghklvx��b�bo�mlhqg_gb_�g_�lj_[m_lky��

<lhjhc� \ZjbZgl� ij_^mkfZljb\Z_l� bkihevah\Zgb_�

^\mo�jZ^bhehdZlhjh\��jZkiheh`_gguo�gZ�^\mo�dhkfbq_�

kdbo� ZiiZjZlZo�� ^\b`msboky� jy^hf� ^jm]� k� ^jm]hf� ih�

iZjZee_evguf�ljZ_dlhjbyf��MdZaZgguc�\ZjbZgl�kt_fdb�

gZau\Z_lky� ©lZg^_fgufª�b�bkihevam_lky�\�k\yad_� dhk�

fbq_kdbo�ZiiZjZlh\�7HUUD6$5�;�b�7DQ'(0�;��Fh^mev�b�

gZijZ\e_gb_� \_dlhjZ� [Zau� ijb� ©lZg^_fghcª� kt_fd_�

lZd`_� ba\_klgu� k�\ukhdhc� lhqghklvx�� ihkdhevdm�^ey� bo�

hij_^_e_gby� bkihevam_lky� ^bnn_j_gpbZevguc� j_`bf�

gZ\b]Zpbhgguo�kbkl_f��

Lj_lbc�\ZjbZgl�ih^jZamf_\Z_l�kt_fdm�h^gbf�jZ^bh�

ehdZlhjhf� ijb� ^\mo� _]h� ijhe_lZo� gZ^� h^ghc� b� lhc� `_�

f_klghklvx� gZ� jZaguo� \bldZo� hj[blu� �f_`\bldh\Zy� bg�

l_jn_jhf_ljbq_kdZy�kt_fdZ���Ijb�wlhf�ljZ_dlhjbb�^\mo�

ijhe_lh\�g_fgh]h�kf_s_gu�^jm]�hl�^jm]Z�\�=jbg\bqkdhc�

kbkl_f_� dhhj^bgZl�� h[jZamy� ijhkljZgkl\_ggmx� [Zam��

F_`\bldh\Zy� bgl_jn_jhf_ljbq_kdZy� kt_fdZ� gZb[he__�

jZkijhkljZg_gZ�� [eZ]h^Zjy� hlghkbl_evguf� ijhklhl_� b�

^_r_\bag_� __� hj]ZgbaZpbb�� h^gZdh� ijb� g_c� fh^mev� b�

gZijZ\e_gb_� \_dlhjZ� ijhkljZgkl\_gghc� [Zau� ba\_klgu�

g_^hklZlhqgh� lhqgh�� ihkdhevdm� ba�aZ� ihy\b\r_]hky� bg�

l_j\ZeZ� \j_f_gb� f_`^m� kt_fdZfb� ^\mo� bah[jZ`_gbc�

g_\hafh`gh� bkihevah\Zlv� ^bnn_j_gpbZevguc� j_`bf�

gZ\b]Zpbhgguo�kbkl_f��

Ih]j_rghklb� hij_^_e_gby� ijhkljZgkl\_gghc� [Zau�

g_]Zlb\gh�kdZau\Zxlky�gZ�lhqghklb�dhg_qguo�b�ijhf_`m�

lhqguo�j_amevlZlh\�bgl_jn_jhf_ljbq_kdhc�h[jZ[hldb��

I_j\uf� wlZihf� bgl_jn_jhf_ljbq_kdhc� h[jZ[hldb�

y\ey_lky� ijhkljZgkl\_ggh_� kh\f_s_gb_� ^\mo� bah[jZ�

`_gbc��ihemq_gguo� ijb� kt_fd_��Ih]j_rghklv� \_ebqbgu�

ijh_dpbb�\_dlhjZ�[Zau�gZ�\_dlhj�\babjh\Zgby��gZau\Z�

_fhc�iZjZee_evghc�[Zahc��ijb\h^bl�d�hrb[d_�kh\f_s_�

gby� bah[jZ`_gbc�� dhlhjZy�� l_f� g_� f_g__�� fh`_l� [ulv�

mkljZg_gZ� iml_f� dhjj_eypbhggh�wdklj_fZevgh]h� mlhq�

g_gby�iZjZf_ljh\�kh\f_s_gby�>�@��
GZ� \lhjhf� wlZi_� nhjfbjm_lky� bgl_jn_jh]jZffZ� ±�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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fZljbpZ� jZaghkl_c�nZa�kb]gZeZ�\� h^ghbf_gguo�ibdk_�

eyo�kh\f_s_gguo�bah[jZ`_gbc��NZahjZaghklguc�kb]gZe�

bgl_jn_jh]jZffu�ijbgylh�^ey�ijhklhlu�gZau\Zlv�nZ�

ahc��NZaZ� gZ� bgl_jn_jh]jZff_� \dexqZ_l� iylv� khklZ\�

eyxsbo��nZah\uc�rmf��Zlfhkn_jgu_�bkdZ`_gby��nZam�

kf_s_gbc�a_fghc�ih\_joghklb��lhevdh�ijb�f_`\bldh\hc�

bgl_jn_jhf_ljbb���nZam� iehkdh]h� j_ev_nZ� b� lhih]jZ�

nbq_kdmx�nZam�� >ey� ihkljh_gby�PFJ� ba�nZau� gZ� bg�

l_jn_jh]jZff_� \uqe_gyxl� lhih]jZnbq_kdmx� khklZ\�

eyxsmx��Ijb�wlhf�gZebqb_f�Zlfhkn_jguo�bkdZ`_gbc�b�

kf_s_gbc� a_fghc� ih\_joghklb� ij_g_[j_]Zxl�� Z� rmf�

mkljZgyxl�iml_f�nbevljZpbb�bgl_jn_jh]jZffu�>�@��

NZaZ�iehkdh]h�j_ev_nZ� iehkdM �d\Zabebg_cgh�aZ\bkbl�

hl� ^Zevghklb� 5 �� ijhihjpbhgZevghc� ghf_jm� ibdk_ey� \�

kljhd_�bgl_jn_jh]jZffu��

������� ��� 5III%.5 iehkdiehkd �| AM � ����

]^_� iehkd. �±� dhwnnbpb_gl� d\Zabebg_cghc� aZ\bkbfhklb��

aZ\bkysbc� hl� jZ[hqbo� qZklhl� �I �b� �I �jZ^bhehdZlhjZ��

bkihevam_fuo�ijb�kt_fd_�^\mo�bah[jZ`_gbc��b�i_ji_g�

^bdmeyjghc� [Zau� A% �±� ijh_dpbb� \_dlhjZ� ijhkljZg�

kl\_gghc�[Zau�gZ�ghjfZev�d�\_dlhjm�\babjh\Zgby��

NZaZ� iehkdh]h� j_ev_nZ� \uqblZ_lky� ba� kb]gZeZ� bg�

l_jn_jh]jZffu� ^ey� \uqe_g_gby� lhih]jZnbq_kdhc� kh�

klZ\eyxs_c� nZau�� Ijb� wlhf�� _keb� iehkd. �hij_^_e_g�

g_lhqgh�� gZ� bgl_jn_jh]jZff_� hklZ_lky� iZjZablguc�

d\Zabebg_cguc� gZ[_]�nZau� \� gZijZ\e_gbb� ^Zevghklb��

IZjZablguc� gZ[_]� nZau� fh`_l� lZd`_� gZ[ex^Zlvky� \�

gZijZ\e_gbb� ZabfmlZ� �\^hev� klhe[pZ� bgl_jn_jh]jZf�

fu���Hg� \ua\Zg�fZeufb� �kZglbf_ljh\ufb�� baf_g_gby�

fb� \_ebqbgu� Z[khexlghc� ih]j_rghklb� hij_^_e_gby�

iZjZee_evghc�ijhkljZgkl\_gghc�[Zau��

Lhih]jZnbq_kdZy� nZaZ� lhihM �d\ZabijhihjpbhgZev�

gZ� \ukhl_� K �j_ev_nZ� a_fghc� ih\_joghklb�� Ijb� wlhf�

dhwnnbpb_gl�ijhihjpbhgZevghklb� lhih. �hij_^_ey_lky�

\_ebqbghc� i_ji_g^bdmeyjghc� [Zau� A% �b� jZ[hq_c� qZ�

klhlhc� �I �jZ^bhehdZlhjZ� ijb� kt_fd_� \lhjh]h� bah[jZ�

`_gby��

������ � KI%.K lhihlhih A|M � ����

LZdbf�h[jZahf��\�kemqZ_�g_lhqgh]h�agZgby�\_ebqbgu�

ijhkljZgkl\_gghc�[Zau�PFJ� \� j_amevlZl_� bgl_jn_jh�

f_ljbq_kdhc� h[jZ[hldb� kh^_j`bl� fmevlbiebdZlb\gmx�

hrb[dm�b�iZjZablguc�gZ[_]�\ukhlu�\^hev�gZijZ\e_gbc�

^Zevghklb�b�ZabfmlZ��

Hkgh\guf�ih^oh^hf�d�mlhqg_gbx�ijhkljZgkl\_gghc�

[Zau� y\ey_lky� kjZ\g_gb_� ihemq_gghc� PFJ� k� hihjghc�

bgnhjfZpb_c� h� j_ev_n_�� IZjZablguc� gZ[_]� \ukhlu�

hp_gb\Z_lky�iml_f� khhlg_k_gby�k� hihjhc� \ukhl� \� ibd�

k_eyo�PFJ��bf_xsbo�jZaebqgh_�iheh`_gb_�ih�^Zevgh�

klb� b� Zabfmlm��FmevlbiebdZlb\gZy� hrb[dZ� \uy\ey_lky�

iml_f�kjZ\g_gby�rbjbgu�^bZiZahgZ�\ukhl�gZ�ihemq_g�

ghc�PFJ�k�rbjbghc�^bZiZahgZ�\ukhl�hihju�>�@��
MdZaZgguc� ih^oh^� bf__l� g_^hklZlhd�� k\yaZgguc� k�

l_f��qlh�hlebqby�ihemq_gghc�PFJ�hl�hihju�fh]ml�[ulv�

\ua\Zgu�g_�lhevdh�ih]j_rghklvx�[Zau��gh�b�hrb[dZfb�

jZa\_jlu\Zgby� nZau� bgl_jn_jh]jZffu�� dhlhjh_� aZ�

dexqZ_lky� \� \hkklZgh\e_gbb� bklbggh]h�^bZiZahgZ� agZ�

q_gbc� lhih]jZnbq_kdhc� nZau� ba� hlkq_lh\� bgl_jn_jh�

]jZffu��ijbgZ^e_`Zsbo�^bZiZahgm�hl�í��^h���jZ^bZg��

iml_f�ijb[Z\e_gby�d�dZ`^hfm�ba�gbo�g_dhlhjh]h�p_eh]h�

dhebq_kl\Z� nZah\uo� i_jbh^h\� ���� jZ^bZg�� >�@�� Djhf_�

lh]h��\�jZ[hl_�>�@�ihdZaZgh��qlh�\�gZb[he__�keh`guo�kem�

qZyo�^ey�ijZ\bevgh]h�jZa\_jlu\Zgby�nZau�fh`_l�ihgZ�

^h[blvky�ijb\e_q_gb_�hihjgh]h�j_ev_nZ�b�i_j_kq_l�_]h�

\� hihjgmx� lhih]jZnbq_kdmx�nZam��Ke_^h\Zl_evgh�� ijb�

jZa\_jlu\Zgbb�nZau�m`_�g_h[oh^bfh�k�\ukhdhc� lhqgh�

klvx�agZlv�ijhkljZgkl\_ggmx�[Zam�b� lhih. ��

P_ev� gZklhys_c� jZ[hlu� ±�ihkljh_gb_� Ze]hjblfh\�

\ukhdhlhqghc� hp_gdb� iehkd. �b� lhih. �ih� bgl_jn_jh�

]jZff_��g_�ijhr_^r_c�ijhp_^mjm�jZa\_jlu\Zgby�nZau��

Ijb� wlhf� mlhqg_gb_� iehkd. �b� lhih. �^he`gh� \uihegylv�

ky� g_aZ\bkbfh��ihkdhevdm� gZ� lhqghklb� lhih. �hljZ`Zxl�

ky�lhevdh�ih]j_rghklb� A% ��Z�gZ�lhqghklb� iehkd. �±�_s_�b�

g_klZ[bevghklv� jZ[hq_c� qZklhlu� jZ^bhehdZlhjZ�� ba�aZ�

dhlhjhc�\ukhdZ�ih]j_rghklv�hij_^_e_gby� �� II � ��

Ij_^\Zjbl_evgh_�mlhqg_gb_��

nZau�iehkdh]h�j_ev_nZ��

I_j_^�mlhqg_gb_f� A% �b� lhih. �gm`gh�^h[blvky��qlh�

[u�ohly�[u�gZ�g_[hevrhf�njZ]f_gl_�bgl_jn_jh]jZffu�

\_ebqbgZ�iZjZablgh]h�gZ[_]Z�nZau�ih�^Zevghklb�b�Zab�

fmlm� [ueZ� ij_g_[j_`bfh� fZeZ�� Ihwlhfm� g_h[oh^bfh�

\uihegblv� ij_^\Zjbl_evgh_� mlhqg_gb_� nZau� iehkdh]h�

j_ev_nZ��

>ey�mlhqg_gby�ke_^m_l�\uqe_gblv�ba�kb]gZeZ�bgl_j�

n_jh]jZffu�hklZlhqgmx�nZam�hihjgh]h�j_ev_nZ��hij_�

^_eyxsmx�iZjZablguc�gZ[_]��>ey�wlh]h�Z\lhju�ij_^eZ�
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sZxl�hl�ih^f_gu�jZkihagZ\Z_fh]h�h[t_dlZ��<� >��@�Z\�

lhju�ijh^_fhgkljbjh\Zeb��mki_rguc�\aehf� dhff_jq_�

kdbo�kbkl_f�jZkihagZ\Zgby�ebp��bkihevamy�nhlh]jZnbx�

beb� \b^_haZibkv� aZj_]bkljbjh\Zggh]h� ihevah\Zl_ey��

Kbkl_fu�[bhf_ljbq_kdh]h�jZkihagZ\Zgby�gm`^Zxlky�\h�

\g_^j_gbb� wnn_dlb\guo� f_lh^h\� ih^l\_j`^_gby� ih^�

ebgghklb�jZkihagZ\Z_fh]h�h[t_dlZ���

<�ke_^mxsbo�im[ebdZpbyo�>������������������@�hibkZg�

jy^�ih^oh^h\��bkihevam_fuo�bkke_^h\Zl_eyfb�^ey�ih^�

l\_j`^_gby� ih^ebgghklb� jZkihagZ\Z_fh]h� h[t_dlZ��

H^gZdh� bo� kms_kl\_ggufb� g_^hklZldZfb�y\eyxlky� \u�

khdZy� \uqbkebl_evgZy� keh`ghklv�� g_m^h[kl\h� ^ey� dh�

g_qgh]h� ihevah\Zl_ey�� bkihevah\Zgb_� ki_pbZebabjh�

\Zggh]h� h[hjm^h\Zgby� beb� hlkmlkl\b_� aZsblu� i_j_^�

bkihevah\Zgb_f� aehmfure_ggbdZfb� nhlh]jZnbc�� \b�

^_haZibk_c� beb� nhlhfZkhd� ebpZ� aZj_]bkljbjh\Zggh]h�

ihevah\Zl_ey���

<�jZ[hl_�hibkZgu�fZl_fZlbq_kdZy�fh^_ev��f_lh^�b�

Ze]hjblf�ih^l\_j`^_gby�ih^ebgghklb�jZkihagZ\Z_fh]h�

h[t_dlZ�� F_lh^� ih^l\_j`^_gby� ih^ebgghklb� h[t_dlZ�

hlghkblky� d� deZkkZf�� bkihevamxsbf� \ha^_ckl\b_� gZ�

ihevah\Zl_ey����deZkkbnbdZpby���ij_^klZ\e_gZ���\����>�@���

�

BBBBBBBBBBBBBBBBBBBBBBBB�

�
��JZ[hlZ�ih^^_j`ZgZ�]jZglhf�nhg^Z�kh^_ckl\by�jZa\blbx�

fZeuo�nhjf�ij_^ijbylbc� �©M�F�G�B�D�ª� ,�ihem]h^b_��KZfZ�
jZ���������

Ij_^eh`_ggh_�j_r_gb_�g_�bkihevam_l�ki_pbZebabjh\Zg�

gh_�h[hjm^h\Zgb_��qlh�y\ey_lky�ij_bfms_kl\hf�ih�kjZ\�

g_gbx� k� ZgZeh]Zfb� ba� ^Zggh]h� deZkkZ�� m^h[g__� ^ey� dh�

g_qgh]h�ihevah\Zl_ey�b�fh`_l�[ulv�e_]dh�bgl_]jbjh\Zg�\�

kms_kl\mxsb_� kbkl_fu� jZkihagZ\Zgby� ebp��F_lh^�� fZ�

l_fZlbq_kdZy� fh^_ev� b� Ze]hjblf� gZc^ml� ijbf_g_gb_� \�

kbkl_fZo� jZkihagZ\Zgby� bah[jZ`_gbc� ebp� q_eh\_dZ� \�

dZq_kl\_�kZfhklhyl_evgh]h�j_r_gby�beb�\�\b^_�^hihegb�

l_evgh]h� kj_^kl\Z� ij_^hl\jZs_gby� kimnbg]� ZlZd�� J_�

amevlZlu�bkke_^h\Zgby�aZsbs_gu�iZl_glhf�JN�>�@��

Fh^_ev�ZlZd�gZ�[bhf_ljbq_kdmx�kbkl_fm��

Ijb�jZajZ[hld_�f_lh^h\�aZsblu�[bhf_ljbq_kdbo�kb�

kl_f�g_h[oh^bfh�hij_^_eblv�\k_�\hafh`gu_�\b^u�m]jha�

b� hibkZlv�fh^_ev� ZlZd��GZ�^Zgguc�fhf_gl� m`_� khklZ\�

e_gu�fh^_eb�ZlZd�gZ�jZaebqgu_�[bhf_ljbq_kdb_�kbkl_�

fu� >�����@��<�^Zgghf�imgdl_�hibkZgZ�fh^_ev�ZlZd�gZ�kb�

kl_fu�jZkihagZ\Zgby�ih�bah[jZ`_gbx�ebpZ��Hij_^_e_�

gu�^_\ylv�gZb[he__�mya\bfuo�f_kl�^ey�ZlZd� aehmfur�

e_ggbdh\� \� h[s_c� ko_f_� [bhf_ljbq_kdhc� kbkl_fu��

ij_^klZ\e_gghc�gZ�jbk����

>ey�hkms_kl\e_gby�mki_rguo�ZlZd�gZ�kbkl_fu�[bh�

f_ljbq_kdh]h� jZkihagZ\Zgby�� aehmfure_ggbd� ^he`_g�

h[eZ^Zlv� gZ\udZfb� \� jZaebqguo� ki_pbZebabjh\Zgguo�

h[eZklyo��Z� lZd`_�bf_lv�bgnhjfZpbx�h�batygZo�\�h[h�

jm^h\Zgbb�b�ZiiZjZlghc�j_ZebaZpbb��kljmdlmj_�b�kihkh�

[_� hj]ZgbaZpbb� [Zau� ^Zgguo��f_lh^Zo� jZkqzlZ� b� khih�



�

�

�
���

klZ\e_gby� bgnhjfZlb\guo� ijbagZdh\�� h� ih^kbkl_f_�

\aZbfh^_ckl\by� k�[Zahc�^Zgguo� b� h�^jm]bo�fh^_eyo� b�

f_lh^Zo�� aZeh`_gguo� \� j_Zebah\Zggmx� kbkl_fm� [bh�

f_ljbq_kdh]h� jZkihagZ\Zgby� >�@�� <hafh`gufb� p_eyfb�

aehmfure_ggbdZ�fh]ml�y\eylvky��

±�g_e_]Zevguc� ^hklmi� h^gh]h� beb� g_kdhevdbo� g_aZ�

j_]bkljbjh\Zgguo�ihevah\Zl_e_c�d�hojZgy_fhc�bgnhj�

fZpbb�beb�gZ�h[t_dlu�ij_^ijbylby��

±�aZij_l� \� ^hklmi_� aZj_]bkljbjh\Zgghfm� ihevah\Z�

l_ex��

±�iheguc�hldZa�\�jZ[hl_�\k_c�kbkl_fu�[bhf_ljbq_�

kdh]h�jZkihagZ\Zgby��

�

Jbk�����H[sZy�ko_fZ�[bhf_ljbq_kdhc�kbkl_fu��

jZkihagZ\Zgby�ihevah\Zl_e_c�k�h[hagZq_ggufb�ZlZdZfb�

GZ�jbk�� ��ijb\_^_gu�f_klZ�^ey�\hafh`guo�ZlZd�gZ�

kbkl_fm�jZkihagZ\Zgby�ih�bah[jZ`_gbx�ebpZ��dhlhju_�

lZd`_�fh]ml�[ulv�ijbf_g_gu� b�^ey�^jm]bo� kms_kl\mx�

sbo�[bhf_ljbq_kdbo�kbkl_f��Pbnju�gZ�jbk����khhl\_l�

kl\mxl�imgdlZf�\�ke_^mxs_f�kibkd_��

���Mkljhckl\h� aZo\ZlZ� bah[jZ`_gby�� Ij_^klZ\e_�

gb_� mkljhckl\m� aZo\ZlZ� bah[jZ`_gby� ih^^_evguo� [bh�

f_ljbq_kdbo�^Zgguo��>ey�jZaebqguo�kbkl_f�[bhf_ljb�

q_kdh]h� jZkihagZ\Zgby� bkihevamxl� lZdb_� h[t_dlu�� dZd�

bkdmkkl\_gguc�iZe_p��dhiby�ih^ibkb��fZkdZ�ebpZ�b�l�^���

���DZgZe� k\yab�f_`^m� mkljhckl\hf� aZo\ZlZ� bah[�

jZ`_gby� b� deb_glkdhc� qZklvx� [bhf_ljbq_kdhc� kbk�

l_fu�� AZf_gZ� kb]gZeZ�� ihemq_ggh]h� k� mkljhckl\Z� aZ�

o\ZlZ�bah[jZ`_gby��b�i_j_^ZqZ�^ey�^Zevg_cr_c�h[jZ�

[hldb�\�deb_glkdmx�qZklv�[bhf_ljbq_kdhc�kbkl_fu����

���DZgZe�k\yab�f_`^m�deb_glkdhc�b�k_j\_jghc�qZkly�

fb� kbkl_fu� [bhf_ljbq_kdh]h� jZkihagZ\Zgby�� >ey� kh�

\_jr_gby�ZlZdb�ih^^_evgZy�\_jkby�kb]gZeZ��ih^]hlh\e_g�

gZy� aehmfure_ggbdhf�� i_j_^Zzlky� \� kbkl_fm� [bhf_ljb�

q_kdh]h�jZkihagZ\Zgby��fbgmy�mkljhckl\h�aZo\ZlZ�bah[jZ�

`_gby�b�deb_glkdmx�qZklv�ijh]jZffgh]h�h[_ki_q_gby��

���Fh^mev� \uqbke_gby� bgnhjfZlb\guo� ijbagZdh\��

:lZdZ� ijhba\h^blky� gZ� fh^mev� \uqbke_gby� bgnhjfZ�

lb\guo� ijbagZdh\�� lZdbf� h[jZahf�� qlh[u�fh^mev� ]_g_�

jbjh\Ze� bgnhjfZlb\gu_� ijbagZdb�� ij_^\Zjbl_evgh�

\u[jZggu_�aehmfure_ggbdhf��

���DZgZe� i_j_^Zqb� bgnhjfZlb\guo� ijbagZdh\�� J_�

amevlZl� jZ[hlu� fh^mey� \uqbke_gby� bgnhjfZlb\guo�

ijbagZdh\� ih^f_gyxlky� aehmfure_ggbdhf� �ij_^iheZ�

]Z_lky��qlh�f_lh^�\uqbke_gby�ijbagZdh\�ba\_kl_g� aeh�

mfure_ggbdm��� >Zgguc� \b^� ZlZdb� ZdlmZe_g� \� kemqZ_�

_keb�bgnhjfZlb\guc�ijbagZd�i_j_^Zzlky�m^Zezggh���

���Fh^mev� khihklZ\e_gby� bgnhjfZlb\guo� ijbagZ�

dh\��Fh^mev� khihklZ\e_gby� bgnhjfZlb\guo� ijbagZdh\�

ih\j_`^Z_lky�lZdbf�h[jZahf��qlh[u�nhjfbjh\Zlv�aZjZ�

g__�\u[jZggu_�aehmfure_ggbdhf�hp_gdb�khhl\_lkl\by��

���DZgZe�k\yab�b�ih^kbkl_fZ�\aZbfh^_ckl\by�k�;>��

P_evx�^Zgghc�ZlZdb�y\ey_lky�i_j_o\Zl�b�fh^bnbdZpby�

bgnhjfZlb\guo�ijbagZdh\��ihemq_gguo�hl�;>�q_j_a�dZ�

gZe�k\yab�b�ih^kbkl_fm�\aZbfh^_ckl\by���

���We_f_gl� [Zau� ^Zgguo�� kh^_j`Zsbc� bgnhjfZ�

lb\gu_� ijbagZdb�� Aehmfure_ggbdhf� fh^bnbpbjm_lky�

h^bg�beb�g_kdhevdh�we_f_glh\�\�[Za_�^Zgguo��Ih^h[gZy�

fh^bnbdZpby�fh`_l�ijb\_klb�eb[h�d�hrb[hqghc�\u^Zq_�

^hklmiZ�d�kbkl_f_�aehmfure_ggbdm��eb[h�d�hldZam�\�^h�

klmi_�aZj_]bkljbjh\Zgghfm�ihevah\Zl_ex���

���Ijbeh`_gb_�� Ijhba\h^blky� ih^f_gZ� hdhgqZl_ev�

gh]h� j_r_gby� h� \u^Zq_�^hklmiZ� ihevah\Zl_ex� d� kbkl_�

f_��Wlh�hagZqZ_l��qlh�kbkl_fZ�jZkihagZ\Zgby�[ueZ�ihe�

ghklvx�hldexq_gZ��^Z`_�_keb�[ZaZ�bgnhjfZlb\guo�ijb�

agZdh\� b� kbkl_fZ� jZkihagZ\Zgby� h[jZah\� gZoh^ylky� \�

jZ[hlhkihkh[ghf�khklhygbb��

<k_� \ur_� i_j_qbke_ggu_� ZlZdb�� djhf_� ZlZdb� gZ�

mkljhckl\h�aZo\ZlZ�bah[jZ`_gby��y\eyxlky�h[sbfb�^ey�

\k_o� [bhf_ljbq_kdbo� kbkl_f�� >ey� aZsblu� kbkl_f� [bh�

f_ljbq_kdh]h� jZkihagZ\Zgby� hl� ih^h[guo� ZlZd� g_h[oh�

^bfh� bkihevah\Zlv� f_lh^u� rbnjh\Zgby� b� pbnjh\h]h�

dh^bjh\Zgby�� GZb[hevrmx� m]jham� ^ey� [bhf_ljbq_kdbo�

kbkl_f��bkihevamxsbo�bah[jZ`_gb_�ebpZ�\�jheb�h[t_d�

lZ� jZkihagZ\Zgby�� ij_^klZ\eyxl� ZlZdb� gZ� mkljhckl\h�

aZo\ZlZ� bah[jZ`_gbc� �kimnbg]� ZlZdb��� Aehmfure_ggbd�

bf__l� g_ihkj_^kl\_gguc� ^hklmi� d� \b^_hdZf_j_�� Z� bk�

ihevah\Zlv�f_lh^u�pbnjh\h]h�dh^bjh\Zgby�b�rbnjh\Z�

gby� g_� ij_^klZ\ey_lky� \hafh`guf�� Ih� wlhc� ijbqbg_�

g_h[oh^bfh� [he__� ih^jh[gh� hklZgh\blvky� gZ� kimnbg]�

ZlZdZo�� >Ze__� ij_^klZ\e_gu� \hafh`gu_� \b^u� ZlZd� gZ�

mkljhckl\h�aZo\ZlZ�bah[jZ`_gby���

IhklZgh\dZ�aZ^Zqb�ih^l\_j`^_gby��

ih^ebgghklb�jZkihagZ\Z_fh]h�h[t_dlZ�

<�hlebqb_�hl�kbkl_f�� ]^_� lj_[m_lky�^hihegbl_evgh_�

h[hjm^h\Zgb_��jZkihagZ\Zgb_�ih�iZevpm��k_lqZld_�]eZaZ��

djh\_ghkguf�khkm^Zf�b�^j����ijb�jZkihagZ\Zgbb�q_eh\_�

dZ�ih�bah[jZ`_gbx�ebpZ�hq_gv�e_]dh�kha^Zlv�dhibx�jZk�

ihagZ\Z_fh]h� h[t_dlZ��<k_��qlh� g_h[oh^bfh�� wlh�nhlh�

]jZnby� q_eh\_dZ�� dhlhjmx� e_]dh� fh`gh� h[gZjm`blv� \�

bgl_jg_l_�beb�knhlh]jZnbjh\Zlv�h[t_dl�gZ�jZkklhygbb��

H^ghc�ba�aZ^Zq�bkke_^h\Zgby�y\ey_lky�^_l_dlbjh\Zgb_�

ih^f_gu� ij_^klZ\e_ggh]h� \b^_hdZf_j_� h[t_dlZ�� >Zg�

gZy�aZ^ZqZ�y\ey_lky�g_�\k_]^Z�ez]dhc�^Z`_�^ey�q_eh\_�

dZ�� J_r_gb_� ^he`gh� h[eZ^Zlv� gbadhc� \uqbkebl_evghc�

keh`ghklvx�b�\ukhdhc�\_jhylghklvx�\_jgh]h�h[gZjm`_�

gby�ih^f_gu�jZkihagZ\Z_fh]h�h[t_dlZ��[_a�bkihevah\Z�

gby� ^hihegbl_evgh]h� ki_pbZebabjh\Zggh]h� h[hjm^h\Z�

gby��<� aZ\bkbfhklb� hl� gZijZ\e_gghklb�[bhf_ljbq_kdhc�

kbkl_fu��kimnbg]� ZlZdb�fh]ml�bf_lv� jZaebqgu_� mjh\gb�

keh`ghklb��<� lZ[ebp_� �� jZkkfhlj_gu� \hafh`gu_� \b^u�

m]jha�b�f_ju�aZsblu�hl�ih^f_gu�jZkihagZ\Z_fh]h�h[t�

_dlZ��<�^Zgghf�bkke_^h\Zgbb�g_�jZkkfZljb\Zxlky�lZdb_�

\b^u�ZlZd��dZd� ]jbf�beb�kbebdhgh\Zy�fZkdZ��<�khhl\_l�

kl\bb� k� ijb\_^zggufb� \� lZ[e�� �� m]jhaZfb� b� ij_^klZ\�

e_ggufb�f_jZfb�aZsblu��j_r_gb_�aZ^Zqb�ih^l\_j`^_�

gby� ih^ebgghklb� jZkihagZ\Z_fh]h� h[t_dlZ� ^he`gh� kh�

^_j`Zlv�ke_^mxsb_�^_ckl\by���
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LZ[ebpZ����<b^u�m]jha�b�f_ju�aZsblu�hl�ih^f_gu�h[t_dlZ�

M]jhaZ� HibkZgby� F_jZ�aZsblu�

Nhlh�

Aehmfure_ggbd� ij_^ty\ey_l� \b^_hdZf_j_� jZki_qZ�
lZggu_�nhlh]jZnbb� \ukhdh]h� jZaj_r_gby�� eb[h� pbn�
jh\u_�nhlh]jZnbb�k�wdjZgZ�dZdh]h�eb[h�mkljhckl\Z��

Q_eh\_q_kdh_�ebph�wlh��'�h[t_dl��ihwlhfm�jZaebqguf�
j_]bhgZf� ih\_joghklb� ebpZ� ijbkmsb� jZaebqgu_� dh�
wnnbpb_glu� hljZ`_gby�� jZkk_ygby�� ij_ehfe_gby� b�
ih]ehs_gby�� ;mfZ]Z� b� wdjZg� mkljhckl\Z� mdZaZgguf�
k\hckl\hf� g_� h[eZ^Zxl�� G_h[oh^bfh� ZgZebabjh\Zlv�
bah[jZ`_gby� h[t_dlZ� k� jZaebqghc� bgl_gkb\ghklvx�
hk\_s_gby��

<b^_haZibkv�

Kbkl_f_� jZkihagZ\Zgby� ij_^ty\ey_lky� \b^_haZibkv�
h[t_dlZ�� ih^]hlh\e_ggZy� \� j_Zevghc�`bagb�� eb[h� k_�
jby�bkdmkkl\_ggh�knhjfbjh\Zgguo�bah[jZ`_gbc��

G_h[oh^bfh� knhjfbjh\Zlv� k_jbx� bah[jZ`_gbc� h[t�
_dlZ� k� jZaebqghc� bgl_gkb\ghklvx� hk\_s_gby� \� kem�
qZcgu_�fhf_glu�\j_f_gb��qlh[u�ba[_`Zlv�\hafh`gh�
]h�kh\iZ^_gby��

Mkljhckl\h��
k�wdjZghf���

IH�

Bah[jZ`_gb_� h[t_dlZ�� baf_gzggh_� ki_pbZebabjh\Zg�
ghc� ijh]jZffhc�� ij_^ty\ey_lky� kbkl_f_� jZkihagZ\Z�
gby��Ijh]jZffZ�kihkh[gZ�baf_gylv�aZjZg__�ih^]hlh\�
e_ggh_�bah[jZ`_gb_�h[t_dlZ��bfblbjmy�fhj]Zgb_�]eZa��

iZ^_gb_�k\_lZ�dZd�gZ��'�h[t_dl��ih^k\_qb\Zxlky�khhl�
\_lkl\mxsb_�j_]bhgu��b�l�^���

Ke_^m_l�ijhba\h^blv�ZgZeba�bah[jZ`_gbc�ihke_�nhj�
fbjh\Zgby�k_jbb�bah[jZ`_gbc��qlh[u�khdjZlblv�\j_fy�
nhjfbjh\Zgby� j_r_gby� h� ih^f_g_�� L_f� kZfuf�
ij_^hl\jZlblv� \hafh`ghklv� ij_^ty\e_gby� k_gkhjm�

ih^eh`guo�bah[jZ`_gbc��

Nhlh�fZkdZ�
<b^_hdZf_j_�ij_^ty\ey_lky�jZki_qZlZggh_�bah[jZ`_�
gb_�ebpZ�q_eh\_dZ�k�ijhj_ayfb�^ey�]eZa�b�]m[��

>ey�ij_^hl\jZs_gby�ZlZdb�g_h[oh^bfh�ZgZebabjh\Zlv�
bah[jZ`_gby�k�jZaebqghc�bgl_gkb\ghklvx�hk\_s_gby�
h[t_dlZ��

�'�fmey`�
K_gkhjm�ij_^ty\eyxl��'�fmey`�ebpZ�q_eh\_dZ�� Ke_^m_l� ZgZebabjh\Zlv� [bhf_ljbq_kdmx� Zdlb\ghklv�

h[t_dlZ��

=jbf��
Kbebdhgh\Zy�
fZkdZ�

Baf_g_gb_� \g_rghklb� aehmfure_ggbdZ� k� p_evx� h[�
fZgZ�kbkl_fu�aZsblu��

G_h[oh^bfh�bkihevah\Zlv�^hihegbl_evgh_�^hjh]hklh�
ys__�h[hjm^h\Zgb_��

�
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Jbk������Ijbf_ju�bah[jZ`_gbc�k�jZaebqghc�bgl_gkb\ghklvx�hk\_s_gby���

Z���]��j_Zevguc�q_eh\_d��[���^��nhlh]jZnby��\���_��wdjZg�l_e_nhgZ��

±�nhjfbjh\Zgb_� k_jbb� bah[jZ`_gbc� h[t_dlZ� k� jZa�

ebqghc� bgl_gkb\ghklvx� hk\_s_gby� h[t_dlZ� \� kemqZc�

gu_�fhf_glu�\j_f_gb��
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fulbx�f_edbo�kljmdlmj�gZ�bah[jZ`_gbb��dZd�wlh�ohjhrh�

aZf_lgh�gZ�jbk����^��kf��gb`_��

��������� �

� Z�� [��

Jbk�����AZ\bkbfhklb�hrb[db�j_dhgkljmdpbb�hl�hlghr_gby�^bki_jkbb�rmfZ��

ihke_�k]eZ`b\Zgby�d�^bki_jkbb�bkoh^gh]h�rmfZ���

Z��V� �������E��V� �������Djb\u_���±��� ��������±��� ������±��� �����rZ]h\�k_ldb�

���������� �

� Z�� [��

Jbk�����AZ\bkbfhklb�hrb[db�j_dhgkljmdpbb�hl�iZjZf_ljZ�O���

hij_^_eyxs_]h�rbjbgm�dhjj_eypbhgghc�nmgdpbb�ihke_�k]eZ`b\Zgby��

�Z��V� �������E��V� �������Djb\u_���±�E� ��������±�E� ��������±�E� �����



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�
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�
Jbk�����AZ\bkbfhklb�hrb[db�j_dhgkljmdpbb�hl�mjh\gy�rmfZ��

Djb\Zy���±�ij_^eZ]Z_fuc�f_lh^����±�mkj_^g_gb_���

��±�f_^bZgZ����±kieZcgu�

G_dhlhju_�ba�ihemq_gguo�lhfh]jZff�ij_^klZ\e_gu�gZ�

jbk���� ±� jbk����� >ey� jbk����D� b� jbk���� iZjZf_lj�V �jZ\_g�

������Z�^ey�jbk����[�b�jbk����hg�khklZ\ey_l�������Ba\_klgh��

qlh� [_a� ijbf_g_gby� klZ[bebabjmxsbo� ijhp_^mj�� j_dhg�

kljmdpby� Ze]hjblfhf�R_iiZ�Eh]ZgZ� y\ey_lky� g_mklhcqb�

\hc�>����@��Wlh�beexkljbjm_l�jbk�����ih�dhlhjhfm�\b^gh��qlh�

\�hlkmlkl\bb�ij_^\Zjbl_evghc�h[jZ[hldb�^Zgguo�m`_�ijb�

hlghkbl_evgh� g_\ukhdhf� mjh\g_� rmfZ� dZq_kl\h� \hkklZ�

gh\e_gby�klZgh\blky�g_m^h\e_l\hjbl_evguf��

�
� Z�� [��

Jbk�����Lhfh]jZffu��ihemq_ggu_�ih�aZrmfezgguf�^Zgguf��

[_a�k]eZ`b\Zgby��Z��V� �������'� ��������[��V� �������'� �������

>ey�jbk�����jbk����\ZjbZglu�D���[���F��b�^��khhl\_lkl�
\mxl� k]eZ`b\Zgbx� ijh_dpbc�nbevljhf� ����� mkj_^g_gb�

_f��f_^bZghc�b�kieZcgZfb��Dhwnnbpb_glu� MZ ��hij_^_�

ezggu_� hibkZgguf� \� jZa^_e_� �� kihkh[hf�� bf_xl� ke_�

^mxsb_� agZq_gby� � �����Z  �� � �����Z  �� � �����Z  ��

� �����Z  �� � �����Z  �^ey� ����V  �b� � �����Z  ��

� �����Z  �� � �����Z  �� � �����Z  �� � �����Z  �^ey�

����V  �� G_[hevrh_� jZaebqb_� h[tykgy_lky� l_f�� qlh�

^ey� ����V  �hlghr_gb_�E�[jZehkv�jZ\guf� ������ Z�^ey�

����V  �hgh�jZ\gyehkv������

AZdexq_gb_�

JZ[hlZ�ihk\ys_gZ�ZdlmZevghc�ijh[e_f_�ih\ur_gby�

mklhcqb\hklb�j_r_gbc�\� aZ^ZqZo� lhfh]jZnbb��>ey�wlhc�

p_eb� ijbf_gy_lky� ij_^\Zjbl_evgZy� h[jZ[hldZ� h^gh�

f_jguo�ijh_dpbc�ihkj_^kl\hf�kbff_ljbqgh]h�pbnjh\h�

]h�nbevljZ��<uqbke_gb_�_]h�dhwnnbpb_glh\�ZM�hkgh\u�

\Z_lky� gZ� ij_^u^msbo� bkke_^h\Zgbyo� Z\lhjZ� >�@�� ]^_�

[ueh� ihemq_gh�� qlh� kj_^b� jZkkfhlj_gguo� bkdZ`_gbc�

^Zgguo�� bf_xsbo� h^bgZdh\mx� ^bki_jkbx�� gZb[he__�

\ukhdZy�lhqghklv�\hkklZgh\e_gby�^hklb]Z_lky�^ey�]Zmk�

kh\h]h�rmfZ��Bkoh^y�ba�wlh]h��[ue�jZajZ[hlZg�Ze]hjblf��

\dexqZxsbc� ijhp_^mjm� i_j_[hjZ�� ^ey� gZoh`^_gby�

gZ[hjZ� MZ �� h[_ki_qb\Zxs_]h� fbgbfmf� g_\yadb� f_`^m�

aZ^Zgghc� djb\hc� =ZmkkZ� b� dhjj_eypbhgghc� nmgdpb_c�

k]eZ`_gghc�ihf_ob��

<� ijhp_kk_� qbke_ggh]h� fh^_ebjh\Zgby� ihdZaZgh�

ij_bfms_kl\h�ij_^eZ]Z_fh]h�f_lh^Z�i_j_^�kdhevaysb�

fb�kj_^gbf�b�f_^bZghc��<�qZklghklb��dh]^Z�klZg^Zjlgh_�

hldehg_gb_�rmfZ�gZoh^blky�\�bgl_j\Ze_�hl���^h������hl�

fZdkbfZevghc�\_ebqbgu�ijh_dpbb��hg�ijb\h^bl�d�hrb[�

d_�\��� � ���y �jZaZ�f_gvr_��q_f�lZ��dhlhjmx�^Zzl�mkj_^�

g_gb_� �ijb� h^bgZdh\hf� jZaf_j_� hdgZ� h[hbo�nbevljh\��

khklZ\eyxs_f�^_\ylv� lhq_d���Djhf_� lh]h� ba� k_jbb� wdk�

i_jbf_glh\�� \� dhlhjuo� ^ebgZ� nbevljZ� � �Q � �\Zjvbjh�

\ZeZkv� hl� iylb� ^h� iylgZ^pZlb� lhq_d�� mklZgh\e_gh�� qlh�

emqrbc� j_amevlZl� j_dhgkljmdpbb� ihemqZ_lky�� dh]^Z� ih�

emrbjbgZ�djb\hc�=ZmkkZ��bkihevam_fhc�ijb�jZkq_l_� MZ ��

jZ\gZ�Q�rZ]h\�k_ldb���

���� �
� Z�� [��� k�� ^��

Jbk�����Lhfh]jZffu��rmf�\�^Zgguo�khhl\_lkl\m_l�V� �������Z��ij_^eZ]Z_fuc�f_lh^��'� ��������[��mkj_^g_gb_��'� ���������

F��f_^bZgguc�nbevlj�'� ��������^��kieZcgu�'� �������

���� �
� Z�� [��� k�� ^��

Jbk�����Lhfh]jZffu��rmf�\�^Zgguo�khhl\_lkl\m_l�V� �������Z��ij_^eZ]Z_fuc�f_lh^��'� ��������[��mkj_^g_gb_��'� ���������

F��f_^bZgguc�nbevlj�'� ��������^��kieZcgu�'� �������
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Ebl_jZlmjZ�

���O_jf_g�=�L��<hkklZgh\e_gb_� bah[jZ`_gbc� ih� ijh�

_dpbyf�� Hkgh\u� j_dhgkljmdlb\ghc� lhfh]jZnbb�� I_j�� k�

Zg]e��F���Fbj��������±�����F��

���GZll_j_j�N�� FZl_fZlbq_kdb_� Zki_dlu� dhfivxl_j�

ghc�lhfh]jZnbb��I_j��k�Zg]e��F���Fbj��������±�����k��

���Lbohgh\�:��G��� :jk_gbg�<��Y��� Lbfhgh\�:��:�� FZl_�

fZlbq_kdb_�aZ^Zqb�dhfivxl_jghc�lhfh]jZnbb��F��GZmdZ��

������±�����k��

���Julh\�K��F��<\_^_gb_� \� klZlbklbq_kdmx� jZ^bhnb�

abmdm��Q�����KemqZcgu_�ijhp_kku��F���GZmdZ�������±�����k��

���EboZq_\�:��<��Rb[Z_\Z�X��:��AZ\bkbfhklv�lhqghklb�

lhfh]jZnbq_kdhc� j_dhgkljmdpbb� hl� dhjj_eypbhgghc�

nmgdpbb�rmfZ� \�ijh_dpbhgguo�^Zgguo� ���Pbnjh\Zy�h[�

jZ[hldZ�kb]gZeh\�������������±�K���������

���5DPDFKDQGUDQ�*�1��� /DNVKPLQDUD\DQDQ�$�9�� 7KUHH�

GLPHQVLRQDO� UHFRQVWUXFWLRQ� IURP� UDGLRJUDSKV� DQG� HOHFWURQ�

PLFURJUDSKV�� DSSOLFDWLRQ� RI� FRQYROXWLRQV� LQVWHDG� RI� )RXULHU�

WUDQVIRUPV�� ��� 3URF�� 1DW�� $FDG�� 6FL�� 8�6�� ������ 9������ ±�

3�������������

���6KHSS�/��$��� /RJDQ�%��)�� 7KH�)RXULHU� UHFRQVWUXFWLRQ� RI�

D�KHDG�VHFWLRQ�����,(((�7UDQV��1XFO��6FL��������9������1R�����±�

3���������

���?jhobg�<�:��� Rg_c^_jh\�<�K�� Lj_of_jgZy� j_dhg�

kljmdpby� �fZrbggZy� lhfh]jZnby��� Fh^_ebjh\Zgb_� gZ�

W<F�����Ij_ijbgl�1R�����EGB<P��E_gbg]jZ^��������

���EboZqz\�:��<��Bkke_^h\Zgb_� �� ] nbevljZpbb� \� Ze�

]hjblfZo� lhfh]jZnbb�� ���:\lhf_ljby�� ������L����������� ±�

K���������

����EboZqz\�:�<�� :e]hjblf� ^\hcghc� nbevljZpbb� ^ey�

^\mf_jghc� lhfh]jZnbb�� ���FZl_fZlbq_kdh_� fh^_ebjh\Z�

gb_��������L�����������±�K���������

����<Zkbe_gdh�<��:��KieZcg�nmgdpbb�� l_hjby��Ze]hjbl�

fu��ijh]jZffu��Gh\hkb[bjkd��GZmdZ��������±�����k��
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Ij_^eZ]Z_lky�Ze]hjblf�Z^Zilb\gh]h� dhgljZklbjh\Zgby�bah[�

jZ`_gby�k�bkihevah\Zgb_f�agZgby�h�kljmdlmj_�ihke_^g_]h��<�hleb�

qb_�hl�kms_kl\mxsbo�Ze]hjblfh\��ij_^eZ]Z_fuc�ih^oh^�hibjZ_l�

ky�gZ�ij_^\Zjbl_evgmx�k_]f_glZpbx�bah[jZ`_gby�gZ�ahgu�k�ihke_�

^mxsbf�ih^[hjhf�iZjZf_ljh\�djb\hc�dhgljZklZ�^ey�dZ`^hc�ahgu�\�

hl^_evghklb��qlh�iha\hey_l�mq_klv�gZebqb_�g_^hwdkihgbjh\Zgguo�

b� i_j_wdkihgbjh\Zgguo�mqZkldh\��>ey� h[_ki_q_gby�jZ\ghf_jghklb�

i_j_oh^h\�f_`^m� ahgZfb�ij_^eZ]Z_lky�kh]eZkh\u\Zlv�iZjZf_lju�

khk_^gbo�ahg�k�ihfhsvx�ihkljh_gby�]jZnZ�iZjZf_ljh\�Ze]hjblfZ�

ki_pbZevgh]h�\b^Z��

M>D�����������

:E=HJBLF�:>:ILB<GH=H�DHGLJ:KLBJH<:GBY�BAH;J:@?GBY�

AZ\Zebrbg�K�K���ZkibjZgl�dZn_^ju�:BLM�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ���
H�PDLO��VV�]DYDOLVKLQ#JPDLO�FRP��

$'$37,9(�,0$*(�&2175$67,1*�$/*25,7+0�

=DYDOLVKLQ�6�6��

,Q�WKLV�SDSHU�ZH�SURSRVH�DQ�DGDSWLYH�FRQWUDVWLQJ�DOJRULWKP�WKDW�H[SORLWV� LPDJH�VWUXFWXUH��,Q�FRQWUDVW�WR�H[LVWLQJ�PHWKRGV��SURSRVHG�

RQH�DSSOLHV�SUHOLPLQDU\�VHJPHQWDWLRQ�LQ�RUGHU�WR�GHWHUPLQH�FRQWUDVW�FXUYHV�IRU�HDFK�LPDJH�DUHD�LQGHSHQGHQWO\��ZKLFK�PDNH�LW�SRV�

VLEOH�WR�WDNH�LQWR�DFFRXQW�XQGHUH[SRVHG�DQG�RYHUH[SRVHG�DUHDV��6PRRWK�FRQWUDVW�WUDQVLWLRQV�EHWZHHQ�QHDUE\�UHJLRQV�DUH�SURYLGHG�

XVLQJ�D�VSHFLDO�JUDSK��ZKLFK�VWRUH�DOJRULWKP�SDUDPHWHUV�DQG�DGMXVW�WKHP��

.H\�ZRUGV��LPDJH�SURFHVVLQJ��GRFXPHQW�SURFHVVLQJ��FRQWUDVW�HQKDQFHPHQW��

�

Dexq_\u_� keh\Z�� h[jZ[hldZ� bah[jZ`_gbc��

dhgljZklbjh\Zgb_��h[jZ[hldZ�^hdmf_glh\���

<\_^_gb_�

<� ^Zgghc� jZ[hl_� ij_^eZ]Z_lky� Ze]hjblf�

Z^Zilb\gh]h� dhgljZklbjh\Zgby� bah[jZ`_gby� k�

bkihevah\Zgb_f� agZgby� h� kljmdlmj_� ihke_^g_�

]h�� <� hlebqb_� hl� kms_kl\mxsbo� Ze]hjblfh\��

ij_^eZ]Z_fuc� ih^oh^� iha\hey_l� ih^h[jZlv�

hilbfZevgu_�iZjZf_lju� djb\hc�dhgljZklZ�^ey�

dZ`^hc� h[eZklb� bah[jZ`_gby� bg^b\b^mZevgh��

BgnhjfZpby� h� kljmdlmj_� bah[jZ`_gby� ihemqZ_lky� im�

lzf� ijh\_^_gby� ij_^\Zjbl_evghc� k_]f_glZpbb� b� ih�

ke_^mxs_]h�ZgZebaZ�k_]f_glh\�^ey�ih^[hjZ�hilbfZev�

guo� iZjZf_ljh\� djb\hc��Ihemq_gguc� ]jZn�iZjZf_ljh\�

k]eZ`b\Z_lky� k� bkihevah\Zgb_f� hp_gdb� koh`_klb� kh�

k_^gbo�k_]f_glh\�lZdbf�h[jZahf��qlh[u�i_j_oh^u�f_`�

^m� ihoh`bfb� k_]f_glZfb� [ueb� g_aZf_lgu�� Ih^h[guc�

ih^oh^� khhl\_lkl\m_l� kh\j_f_gghfm� ijbgpbim� nhlh�

dhjj_dpbb��dh]^Z�koh`b_�ih�kh^_j`Zgbx�h[eZklb�nhlh�

]jZnbb�h[jZ[Zlu\Zxlky�jZaebqgufb�kihkh[Zfb�>�@��qlh�

iha\hey_l� ^hklbqv� fZdkbfZevghc� dhgljZklghklb� bah[�

jZ`_gby� gZ� \k_c�iehsZ^b� dZ^jZ��g_� mom^rZy� \bamZev�

gh]h� \hkijbylby� hl^_evguo� _]h� qZkl_c� ba�aZ� gZebqby�

qj_af_jgh�dhgljZklguo�h[eZkl_c��

F_lh^u�memqr_gby�dhgljZklZ�

JZkkfhljbf�Ze]hjblfu�memqr_gby�bah[jZ`_gbc�ih�

^jh[g__��;hevrZy�bo�qZklv� dhjj_dlbjm_l� dhgljZkl� ]eh�

[Zevgh� ih� \k_fm� bah[jZ`_gbx� [_a� mqzlZ� ehdZevguo�

hkh[_gghkl_c��<u^_ey_lky�ljb� ]jmiiu�jZaebqguo�Ze]h�

jblfh\�� i_j\Zy� ]jmiiZ� hkgh\ZgZ� gZ� ijbf_g_gbb�nbab�

q_kdhc�fh^_eb�nhjfbjh\Zgby�ihemlhgh\h]h� bah[jZ`_�

gby�ke_^mxs_]h�\b^Z��

/5, u � �����

]^_�/�±�hk\_szgghklv�h[t_dlZ��baf_gyxsZyky�f_^e_g�

gh� ih� \k_fm� bah[jZ`_gbx��5� ±� Zev[_^h� �hljZ`ZxsZy�

kihkh[ghklv�� ^_lZe_c� h[t_dlZ�� baf_gyxsZyky� k� \ukh�

dhc� qZklhlhc� >�@�� AZ^ZggZy� fh^_ev� g_� ijbgbfZ_l� \h�

\gbfZgb_� gZebqb_� \hafh`guo� bklhqgbdh\� k\_lZ�� a_j�

dZevguo� hljZ`_gbc� �bkihevamxlky� lhevdh� ^bnnmagu_�

EZf[_jlh\u�hljZ`_gby��b�nhjfbjh\Zgby�l_g_c�hl�h[t�

_dlh\� gZ� bah[jZ`_gbb�� G_kfhljy� gZ� jy^� g_^hklZldh\��

fh^_ev� mki_rgh� ijbf_gy_lky� ^ey� h[jZ[hldb�rbjhdh]h�

deZkkZ�bah[jZ`_gbc��HljZ`ZxsZy�kihkh[ghklv�baf_jy�

_lky�jZaebqgufb�kihkh[Zfb��gh�g_aZ\bkbfh�hl�\u[jZg�

gh]h�f_lh^Z��hgZ�\k_]^Z�\ujZ`Z_lky�q_j_a�hlghr_gby�,�d�

,�� <� g_dhlhjuo� jZ[hlZo�� gZijbf_j� >��� �@�� hibku\Z_lky�

f_lh^� dhjj_dpbb� lzfguo� lhgh\� gZ� hkgh\_� jZaebqguo�

fh^bnbdZpbc�Ze]hjblfZ�0XOWL6FDOH�5HWLQH[��065��jZagh�

fZkrlZ[guc� j_lbg_dk��� Hg� hij_^_ey_lky� ke_^mxsbf�

\ujZ`_gb_f��

¦
 

�u 
1

Q

QQH ,/3),,

�

���ORJ���ORJ�Z �� ����

A^_kv�/)3� ±�nbevlj�=ZmkkZ�k�i_j_f_gguf� agZq_gb�

_f�V��Z�1�±�qbkeh�jZaebqguo�fZkrlZ[h\��065�iha\hey_l�

agZqbl_evgh� \u^_eblv� iehoh� \b^bfu_� ^_lZeb� bah[jZ�

`_gby�� gh� ihjh`^Z_l� hj_heu� b� g__kl_kl\_ggu_� p\_lZ��

?sz�h^gZ�ijh[e_fZ�k\yaZgZ�k�l_f��qlh�f_lh^u�gZ�hkgh�

\_� deZkkbq_kdh]h�065��hibkZggh]h�\ur_��h[eZ^Zxl�\u�

khdhc�\uqbkebl_evghc�keh`ghklvx��

JZ[hlZ�>�@�hibku\Z_l�f_lh^�memqr_gby�lzfguo�h[eZ�

kl_c�� hkgh\Zgguc� gZ� nbabq_kdhc� fh^_eb� ke_^mxs_]h�

\b^Z��

�� /D56,H u�u �� ����

]^_�D�±�dhwnnbpb_gl�hkeZ[e_gby�k\_lh\h]h�ihlhdZ��6�±�

ebg_cguc� fZkrlZ[bjmxsbc� hi_jZlhj�� dhlhjuc� ijb\h�

^bl� j_amevlZl� \uqbke_gbc� d� fZkrlZ[m�� khhl\_lkl\mx�

s_fm� fZkrlZ[m� kb]gZeZ�� /� ±� j_amevlZl� ijbf_g_gby�

nbevljZpbb�� khojZgyxs_c� ]jZgbpu�� Z�5� ±�nmgdpby� hl�
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hlghr_gby� yjdhklb� bkoh^gh]h� bah[jZ`_gby� d� /��Nbev�

ljZpby�� khojZgyxsZy� ]jZgbpu�� ijbf_gy_lky� d� dZ`^hc�

ebgbb� bah[jZ`_gby�� ijbqzf�� dhgdj_lguc� nbevlj�� ijb�

f_gy_fuc� d� bah[jZ`_gbx�� aZ\bkbl� hl� mjh\gy� rmfZ��

Rmf�ih^Z\ey_lky�\�yjdhklghf�dZgZe_��Z�p\_lh\u_�dZgZ�

eu�hklZxlky�[_a�baf_g_gbc��Hkgh\ghc�g_^hklZlhd�^Zg�

gh]h�f_lh^Z� ±� kgb`_gb_� gZkus_gghklb�p\_lh\� \� kj_^�

gbo� b� lzfguo� lhgZo��D�^hklhbgkl\Zf� hlghkblky� lh�� qlh�

f_lh^�g_�kha^Zzl�wnn_dlZ�]Zeh��

JZ[hlZ� >�@�hibku\Z_l�f_lh^�dhjj_dpbb�nhlh]jZnbc��

kh^_j`Zsbo�aZk\_ldm�hl�bklhqgbdZ�k\_lZ��gZijZ\e_ggh�

]h�\�dZf_jm��<�^Zgghf�f_lh^_�hljZ`ZxsZy�kihkh[ghklv�

jZkkqblu\Z_lky�ke_^mxsbf�h[jZahf��
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bah[jZ`_gby�� Z� ,I�±� hp_gdZ� hk\_szgghklb��ijhba\_^zg�

gZy�imlzf�ijbf_g_gby�[beZl_jZevgh]h�nbevljZ� k�jZa�

[jhkhf� jZkklhygbc� V5�� EhdZevguc� dhgljZkl� b� yjdhklv�

bah[jZ`_gby� ih\urZxlky� h^gh\j_f_ggh� aZ� kqzl� kf_�

r_gby�bah[jZ`_gbc�,�b�'6�ih�fZkd_��
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<�^Zgghc�nhjfme_�N6�±�dhwnnbpb_gl�mkbe_gby�yjdh�

klb� lzfguo� h[eZkl_c�� Ihke_� ijbf_g_gby� mdZaZgguo�

nhjfme�� agZq_gby� p\_lh\uo� dZgZeh\� 5*%� \ujZ\gb\Z�

xlky� hlghkbl_evgh� ^jm]� ^jm]Z� lZdbf� h[jZahf�� qlh[u�

khojZgblv� hll_ghd� b� gZkus_gghklv� bkoh^gh]h� bah[jZ�

`_gby�� HibkZgguc� Ze]hjblf� ihjh`^Z_l� agZqbl_evgh�

f_gvr__� qbkeh� Zjl_nZdlh\�� q_f� 5HWLQH[�� gh� g_�fh`_l�

bkihevah\Zlvky� ^ey� memqr_gby� g_[hevrbo� ^_lZe_c� b�

bkijZ\e_gby�dhgljZklZ�\�k\_leuo�h[eZklyo��

<lhjZy� ]jmiiZ�Ze]hjblfh\� ±�wlh�Ze]hjblfu�ehdZev�

ghc�dhjj_dpbb��hkgh\Zggu_�gZ�ijbf_g_gbb�g_ebg_cguo�

djb\uo� ij_h[jZah\Zgby� ]bklh]jZffu� yjdhkl_c�� ]^_�

nhjfZ�b�lbi�ijbf_gy_fuo�djb\uo�aZ\bkyl�hl�ehdZevgh�

]h�jZkij_^_e_gby�ihemlhgh\��>hklZlhqgh�ijhklhc�f_lh^�

dhjj_dpbb� l_g_c� b� k\_lh\� hibku\Z_lky� \� jZ[hl_� >�@��

fZkdZ�h[eZkl_c�ijbf_g_gby�Ze]hjblfZ�gZoh^blky�imlzf�

kbevgh]h� jZafulby� dZgZeZ� yjdhklb�� Z� aZl_f� dZgZeu�

5*%�fh^bnbpbjmxlky� k� ihfhsvx� gZ[hjZ� djb\uo� \hk�

ijhba\_^_gby�lhgh\��7RQH�5HSURGXFWLRQ�&XUYHV���nhjfZ�

dhlhjuo� hij_^_ey_lky� gZc^_gghc� fZkdhc�� D� ijbf_jm��

^ey� bah[jZ`_gby�� yjdhklv� dhlhjh]h� ghjfZebah\ZgZ� \�

^bZiZahg_� >��� �@��djb\u_�ijbgbfZxl�ke_^mxsb_� agZq_�

gby��
�������

0DVN

55
�

 ��
�������

0DVN

**
�

 ��
�������

0DVN

%%
�

 �� ����

IZl_glgZy� aZy\dZ� >�@� hibku\Z_l� f_lh^� memqr_gby�

bah[jZ`_gbc��hkgh\Zgguc�gZ�hjlh]hgZevghc� ljZgknhj�

fZpbb� jZkljZ� bah[jZ`_gby� �RUWKRJRQDO� UHWLQR�PRUSKLF�

LPDJH�WUDQVIRUP��250,7���

��������������

�

,E,)4,)3/3),D, L

1

L

LLH �uu ¦
 

�� ����

A^_kv�3L�[��±�hjlh]hgZevguc�[Zabk�nmgdpbc�[��hij_�

^_ezgguc�gZ�bgl_j\Ze_���������4L�±�hljbpZl_evgu_�ijh�

ba\h^gu_�3L�beb�bo�ZiijhdkbfZpby��/3)�±�nbevlj�\ukh�

dbo� qZklhl� \� ijhkljZgkl\_gghc� h[eZklb�� )� ±� \_kh\Zy�

nmgdpby�� ZgZeh]bqgZy� nmgdpbb� ]ZffZ�dhjj_dpbb�� 1� ±�

qbkeh�ihehk�� lZdbo�qlh�1� ���Q�� ]^_�Q� ±� ]em[bgZ�p\_lZ�\�

dZgZe_��Z�D�b�E� ±�dhgklZglu��hij_^_eyxsb_ky�^ey�dZ`�

^hc� ihehku� hl^_evgh�� <u[hj� 3L� hij_^_ey_l� kl_i_gv�

m\_ebq_gby�ehdZevgh]h�dhgljZklZ��

JZ[hlZ� >�@� hibku\Z_l� Ze]hjblf� memqr_gby� lzfguo�

bah[jZ`_gbc�� mqblu\Zxsbo� ba� kh^_j`bfh_�� GZ� i_j\hf�

rZ]_� Ze]hjblf� dhg\_jlbjm_l� bah[jZ`_gb_� \� p\_lh\h_�

ijhkljZgkl\h�+69��Dhjj_dpby�ijhba\h^blky�\�ljb�klZ^bb��

jZa^_e_gb_�dZgZeZ�9�gZ�ljb�iehkdhklb��kh^_j`Zsb_�lzf�

gu_�� kj_^gb_� b� k\_leuc� ihemlhgZ�� dhjj_dpby� dZ`^hc�

iehkdhklb� k� ihfhsvx� djb\hc� \hkijhba\_^_gby� lhgh\� b�

h[t_^bg_gb_� kdhjj_dlbjh\Zgguo� iehkdhkl_c� \� h^bg� dZ�

gZe�� ihke_� q_]h� bah[jZ`_gb_� dhg\_jlbjm_lky� h[jZlgh� \�

p\_lh\h_�ijhkljZgkl\h�5*%��>Zgguc�Ze]hjblf�iha\hey_l�

ihemqZlv�^hklZlhqgh� dZq_kl\_ggu_� bah[jZ`_gby�� h^gZdh�

fZeh_�qbkeh�iehkdhkl_c�\_^zl�d�ihy\e_gbx�Zjl_nZdlh\��

GZdhg_p�� lj_lvy� ]jmiiZ� Ze]hjblfh\� [Zabjm_lky� gZ�

f_lh^_� &/$+(� �&RQWUDVW� /LPLWHG� $GDSWLYH� +LVWRJUDP�

(TXDOL]DWLRQ��Z^Zilb\gZy�wd\ZebaZpby�]bklh]jZff�k�h]jZ�

gbq_gb_f�dhgljZklZ��>��@��Hkgh\gh_�gZagZq_gb_�f_lh^h\�

Z^Zilb\ghc�wd\ZebaZpbb�]bklh]jZff� �$GDSWLYH�+LVWRJUDP�

(TXDOL]DWLRQ�� $+(�� ±� dhjj_dpby� ihemlhgh\uo� f_^bpbg�

kdbo�bah[jZ`_gbc��Ihy\e_gb_�[hevrh]h�dhebq_kl\Z�p\_�

lh\uo�Zjl_nZdlh\�g_�iha\hey_l�ijbf_gylv�^Zggmx�]jmi�

im�Ze]hjblfh\�^ey�nhlh��b�\b^_hbah[jZ`_gbc��

Ij_^eZ]Z_fuc�Ze]hjblf�

JZkkfhljbf� Ze]hjblf� \hkklZgh\e_gby� ehdZevgh]h�

dhgljZklZ��jZajZ[hlZgguc�ki_pbZevgh�^ey�jZ[hlu�k�^h�

dmf_glZfb��Ba\_klgh��qlh�djhf_� l_dklZ�^hdmf_gl�fh`_l�

kh^_j`Zlv� g_kdhevdh� bah[jZ`_gbc�� bf_xsbo� jZaguc�

dhgljZkl�� <� k\yab� k� wlbf� \hkklZgZ\eb\Zlv� dhgljZkl�

g_h[oh^bfh�^ey�dZ`^hc�ehdZevghc�h[eZklb�hl^_evgh��<�

ijhkl_cr_f� \ZjbZgl_� ^ZggZy� hi_jZpby� ijhba\h^blky�

imlzf�\u[hjZ�bg^b\b^mZevghc�nmgdpbb�ij_h[jZah\Zgby�

^ey�dZ`^h]h�ibdk_ey�ke_^mxsbf�h[jZahf�>��@��

±�hij_^_ey_f� nhjfu� 6�h[jZaguo� djb\uo�� dhlhju_�

gZbemqrbf�h[jZahf�\hkklZgZ\eb\Zxl�dhgljZkl�\�dZ`^hc�

h[eZklb��

±�k]eZ`b\Z_f� iZjZf_lju� djb\uo� f_`^m� khk_^gbfb�

ibdk_eyfb�b�h[eZklyfb�^ey�h[_ki_q_gby�ieZ\guo�i_j_�

oh^h\��

±�\hkklZgZ\eb\Z_f� dhgljZkl� ibdk_e_c� k� ihfhsvx�

ihemq_gguo�djb\uo��

<� dZq_kl\_� 6�djb\hc� bkihevam_lky� kieZcg� WjfblZ��

ke_^mxs_]h�\b^Z��
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<�^Zgghc�nhjfme_�iZjZf_lj� >���@W� ��dhwnnbpb_glu�

R[3 �b� �[3 �hij_^_eyxl� gZqZevgmx� b� dhg_qgmx� lhqdb� djb�

\hc�� Z� R[4 �b� �[4 �ij_^klZ\eyxl� kh[hc� \_dlhju�� hij_^_�

eyxsb_� m]eu� gZdehgZ� djb\hc� \� lhqdZo� R[3 �b� �[3 �� khhl�

\_lkl\_ggh��

JZkklhygb_� f_`^m� lhqdZfb� R[3 �b� �[3 �\eby_l� gZ� kl_�

i_gv� jZkly`_gby� ]bklh]jZffu�� Bgufb� keh\Zfb�� q_f�

[eb`_�^jm]�d�^jm]m�gZoh^ylky� R[3 �b� �[3 ��l_f�\ur_�[m^_l�

ebg_cguc� dhgljZkl�� hij_^_ey_fuc� fZdkbfZevguf� b�
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fbgbfZevguf�_z�agZq_gb_f��dhlhju_�fu�hklZ\ey_f�ijb�

dhgljZklbjh\Zgbb��>Zggu_�agZq_gby�gZau\Zxlky�lhqdhc�

[_eh]h�b�qzjgh]h��khhl\_lkl\_ggh�� R[4 �b� �[4 �\ebyxl�gZ�

m]he� gZdehgZ� djb\hc� \� lhc� ahg_�� ]^_�g_h[oh^bfh�ihem�

qblv�fZdkbfZevguc�dhgljZkl��jbk������
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Jbk������Ijbf_j�6�h[jZaghc�djb\hc��fh^bnbpbjmxs_c��

]bklh]jZffm�yjdhklb�bah[jZ`_gby�

AZ^ZqZ�dhgljZklbjh\Zgby�k\h^blky� d�^\mf�ih^aZ^Z�

qZf�� fZdkbfZevgh� jZkrbjblv� ]bklh]jZffm�� khojZgb\�

^_lZeb�\�l_gyo�b�k\_lZo�b�ihemqblv�gZb[hevrbc�gZdehg�

6�h[jZaghc� djb\hc�\� ahg_��kh^_j`Zs_c�h[t_dl�bgl_j_�

kZ�� GZoh`^_gb_� lhq_d� R[3 �b� �[3 �ijhba\h^blky� ke_^mx�

sbf�h[jZahf��
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fZdkbfZevguc� mjh\_gv� ]bklh]jZffu�� iehsZ^v� ]bklh�

]jZffu� b� bgl_gkb\ghklv� ]bklh]jZffu�� khhl\_lkl\_ggh��

'� ijbf_gy_lky� ^ey� g_^hims_gby� baebrg_]h� aZl_fg_�

gby�bah[jZ`_gby��

AgZq_gby� dhfihg_gl� \_dlhjh\� R[4 �b� �[4 �aZ\bkyl� hl�

lh]h�� dZdZy� qZklv� ]bklh]jZffu� khhl\_lkl\m_l� h[t_dlm�

bgl_j_kZ�� <� ^Zgghc� jZ[hl_� hgb� hij_^_eyxlky� imlzf�

jZkqzlZ�ihjh]Z�jZa[b_gby�]bklh]jZffu�bah[jZ`_gby�ih�

yjdhklb�f_lh^hf�Hlpm�>��@��
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A^_kv�:�±�iZjZf_lj�Ze]hjblfZ�\�^bZiZahg_�hl���^h�

��� mklZgZ\eb\Zxsbc� kl_i_gv� dhgljZklbjh\Zgby�� Z�.� ±�

ihjh]��gZc^_gguc�f_lh^hf�Hlpm�\�bgl_j\Ze_�>����@��

<� l_o� kemqZyo�� dh]^Z�rbjbgZ� ]bklh]jZffu� kebrdhf�

fZeZ��eb[h�bf__l�_^bgkl\_gguc�ibd��\f_klh�ehdZevgh]h�

agZq_gby� ihjh]Z� \u[bjZ_lky� ihjh]�� khhl\_lkl\mxsbc�

ihjh]Zf�hdjm`Zxsbo�h[eZkl_c��qlh�[m^_l�ihdZaZgh�^Z�

e__�� <uqbke_gb_� rbjbgu� ]bklh]jZffu� ijhba\h^blky�

imlzf�gZoh`^_gby�lhq_d�qzjgh]h�b�[_eh]h��
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<u[hj�ehdZevguo�h[eZkl_c��^ey�dhlhjuo�hp_gb\Zxlky�

iZjZf_lju�� ijhba\h^blky� ^\mfy� kihkh[Zfb� \� aZ\bkbfh�

klb�hl�fh^bnbdZpbb�Ze]hjblfZ��I_j\uc�kihkh[�ij_^iheZ�

]Z_l� bkihevah\Zgb_� i_j_dju\Zxsboky� [ehdh\� jZaf_jhf�

���o����ibdk_e_c�k�i_j_djulb_f�������>ey�dZ`^h]h�[eh�

dZ� hp_gb\Z_lky� rbjbgZ� ]bklh]jZffu�� Z� aZl_f�� _keb� kh�

[ex^Z_lky� mkeh\b_� ������ ]^_� U7 �±� fbgbfZevgZy� rbjbgZ�

]bklh]jZffu��\uqbkey_lky�ehdZevgh_�agZq_gb_�.��

� � �Z E U3 3 7� ! � �����

<�kemqZ_��_keb�mkeh\b_������g_�kh[ex^Z_lky��bkihev�

am_lky�]eh[Zevguc�.��jZkkqblZgguc�ih�]bklh]jZff_�\k_�

]h�bah[jZ`_gby��

J_amevlZlhf� ij_^u^msbo� rZ]h\� y\ey_lky� ijyfh�

m]hevgZy�k_ldZ�dhwnnbpb_glh\�.��>ey�ij_^hl\jZs_gby�

j_adbo� i_j_oh^h\� f_`^m� qZklyfb� bah[jZ`_gby� k_ldZ�

k]eZ`b\Z_lky�k�ihfhsvx�nbevljZ�gbadbo�qZklhl�jZaf_�

jhf� �o��� AZl_f� k_ldZ� fZkrlZ[bjm_lky� imlzf� ijbf_g_�

gby� [bebg_cghc� bgl_jiheypbb� ^h� jZaf_jh\� bah[jZ`_�

gby��qlh�iha\hey_l�khihklZ\blv�dZ`^hfm�ibdk_ex�bah[�

jZ`_gby�kh[kl\_ggh_� agZq_gb_�.�b� lZdbf�h[jZahf�ijb�

f_gylv� \� dZ`^hc� lhqd_� bg^b\b^mZevgmx� djb\mx� ij_h[�

jZah\Zgby��

Ihkljh_gb_� 6�djb\uo� k� ihfhsvx� kieZcgZ� WjfblZ�

^ey� dZ`^hc� lhqdb� bah[jZ`_gby� y\ey_lky� ljm^hzfdhc�

aZ^Zq_c�� ihwlhfm� ^ey� mf_gvr_gby� h[tzfZ� \uqbke_gbc�

ijbf_gy_lky� lZ[ebpZ�� kh^_j`ZsZy� gZ[hj� aZjZg__� ih�

kqblZgguo�6�djb\uo�^ey�����dhwnnbpb_glh\�.�\�^bZiZ�

ahg_� >��� �@�� <uoh^gh_� agZq_gby� yjdhklb� \uqbkey_lky�

ke_^mxsbf�h[jZahf��
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e_gby��Z� � � �/87 .� �±�nmgdpby��\ha\jZsZxsZy�\uoh^gh_�

agZq_gb_�yjdhklb�ba�lZ[ebpu��

Ijbf_g_gb_� i_j_dju\Zxsboky� [ehdh\� iha\hey_l�

ijhba\h^blv�ehdZevgh_�dhgljZklbjh\Zgb_��dhlhjh_�ebrv�

ijb[ebabl_evgh�hibku\Z_l�kljmdlmjm�bkoh^gh]h�bah[jZ�

`_gby��<f_kl_�k�l_f��hkgh\guf�^hklhbgkl\hf�ih^h[gh]h�

ih^oh^Z�y\ey_lky�\ukhdZy�ijhba\h^bl_evghklv��

;he__�lhqgZy�Z^ZilZpby�d�bah[jZ`_gbx�\hafh`gZ�aZ�

kqzl�ij_^\Zjbl_evghc�k_]f_glZpbb��:e]hjblf�\u]ey^bl�

ke_^mxsbf�h[jZahf��

Bah[jZ`_gb_� k_]f_glbjm_lky� gZ� g_i_j_dju\Zxsb_�

ky�h[eZklb��

>ey� dZ`^hc� h[eZklb�gZoh^ylky� agZq_gby� dhwnnbpb�

_glh\� R[3 �� �[3 �b�.��

Kljhblky� ]jZn� �� � ^ � � `� �R[ [ $* 9 3 3 . ( 6   �� \_jrb�

gZfb� dhlhjh]h� y\eyxlky� agZq_gby� gZc^_gguo� dhwnnb�

pb_glh\��Z�jz[jZfb�±�dhwnnbpb_glu�koh`_klb�khk_^gbo�

h[eZkl_c�\�^bZiZahg_�>���@��

AgZq_gby� dhwnnbpb_glh\� k]eZ`b\Zxlky�f_`^m� ihoh�

`bfb�h[eZklyfb�^ey�ij_^hl\jZs_gby�j_adbo�i_j_oh^h\��
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Kljhblky� k_ldZ�� khihklZ\eyxsZy� dZ`^hfm� ibdk_ex�

bah[jZ`_gbc� k\hc� gZ[hj� dhwnnbpb_glh\�� K_ldZ� k]eZ�

`b\Z_lky�k�ihfhsvx�nbevljZ�=ZmkkZ�jZaf_jhf��V ��]^_�

����V  �qlh� iha\hey_l� k^_eZlv� i_j_oh^u� gZ� j_adbo�

]jZgbpZo�[he__�_kl_kl\_ggufb��

>ey� dZ`^h]h�ibdk_ey� gZoh^blky�\uoh^gh_� agZq_gb_�

yjdhklb�k�ihfhsvx�nhjfmeu�������

Hibr_f� i_j_qbke_ggu_�rZ]b� ih^jh[g__��I_j\hgZ�

qZevgZy� k_]f_glZpby� ijhba\h^blky� k� ihfhsvx� Ze]h�

jblfZ�N_eva_gk\Zev[Z� >��@��IZjZf_lju�Ze]hjblfZ�ih^�

[bjZxlky�lZdbf�h[jZahf��qlh[u�qbkeh�gZc^_gguo�h[eZ�
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���+RUQ��%��5RERW�YLVLRQ����0,7�3UHVV��������

���6RERO��5��,PSURYLQJ�WKH�5HWLQH[�DOJRULWKP�IRU�UHQGHULQJ�

ZLGH� G\QDPLF� UDQJH� SKRWRJUDSKV� ��� -RXUQDO� RI� (OHFWURQLF�

,PDJLQJ��9RO�����������

���7DR�/���$VDUL��9��0RGLILHG�/XPLQDQFH�EDVHG�065� IRU�

)DVW� DQG�(IILFLHQW� ,PDJH�HQKDQFHPHQW� ���3URF��RI� ,(((�$S�

SOLHG�,PDJHU\�3DWWHUQ�5HFRJQLWLRQ�:RUNVKRS��������

���%UDMRYLF�9��%ULJKWQHVV�3HUFHSWLRQ��'\QDPLF�5DQJH�DQG�

1RLVH��D�8QLILHG�0RGHO�IRU�$GDSWLYH�,PDJH�6HQVRUV����3URF��RI�

WKH� ����� ,(((�&RPSXWHU�6RFLHW\�&RQIHUHQFH�RQ�&RPSXWHU�

9LVLRQ�DQG�3DWWHUQ�5HFRJQLWLRQ��������

���6DIRQRY�,�9��$XWRPDWLF�FRUUHFWLRQ�RI�H[SRVXUH�SUREOHPV�

LQ�SKRWR�SULQWHU����3URF��RI�,(((�,6&(¶����������

���0RURQH\� 1�� /RFDO� FRORU� FRUUHFWLRQ� XVLQJ� QRQ�OLQHDU�

PDVNLQJ����\�3URF��RI��WK�&RORU�,PDJLQJ�&RQIHUHQFH��������

���&KHVQRNRY�9�� ,PDJH�HQKDQFHPHQW�PHWKRG�DQG�DSSD�

UDWXV�WKHUHIRU����3DWHQW�:2������������������

���5DPLUH]� $��� 5LYHUD� %�� 2�� &RQWHQW�$ZDUH� 'DUN� ,PDJH�

(QKDQFHPHQW�7KURXJK�&KDQQHO�'LYLVLRQ����,(((�7UDQVDFWLRQV�

RQ�,PDJH�3URFHVVLQJ�����������&�������������������

����=XLGHUYHOG� .�� &RQWUDVW� /LPLWHG� $GDSWLYH� +LVWRJUDP�

(TXDOL]DWLRQ����*UDSKLF�*HPV�,9��&�����±�����������

����.XULOLQ�,��HW�DO��)DVW�DOJRULWKP�IRU�YLVLELOLW\�HQKDQFHPHQW�

RI� WKH�LPDJHV�ZLWK� ORZ�ORFDO�FRQWUDVW���� ,6	7�63,(�(OHFWURQLF�

,PDJLQJ�� ±� ,QWHUQDWLRQDO� 6RFLHW\� IRU� 2SWLFV� DQG� 3KRWRQLFV��

������±�K�������%������%����

����2WVX�1��$� WKUHVKROG�VHOHFWLRQ�PHWKRG� IURP�JUD\�OHYHO�

KLVWRJUDPV����$XWRPDWLFD�����������������������&���������

����)HO]HQV]ZDOE�3��)���+XWWHQORFKHU�'��3��(IILFLHQW�JUDSK�

EDVHG� LPDJH� VHJPHQWDWLRQ� ��� ,QWHUQDWLRQDO� -RXUQDO� RI� &RP�

SXWHU�9LVLRQ��±�������±�L������±�������±�K�����������

����8LMOLQJV� -�5�5�� HW� DO��6HOHFWLYH�VHDUFK� IRU�REMHFW� UHFR�

JQLWLRQ� ��� ,QWHUQDWLRQDO� MRXUQDO� RI� FRPSXWHU� YLVLRQ�� ±� ������ ±��

L�������±�������±�K�����������

����0LFKHOVRQ�$�$��6WXGLHV� LQ�2SWLFV� ���8QLYHUVLW\�RI�&KL�

FDJR��������

����:DQJ� =�� HW� DO�� ,PDJH�TXDOLW\� DVVHVVPHQW�� IURP� HUURU�

YLVLELOLW\� WR� VWUXFWXUDO� VLPLODULW\� ��� ,PDJH� 3URFHVVLQJ�� ,(((�

7UDQVDFWLRQV�RQ��±�������±�L������±�������±�K�����������

����)XQW�%���&LXUHD�)���0F&DQQ�-��5HWLQH[�LQ�0$7/$%�����

-RXUQDO�RI�HOHFWURQLF�LPDJLQJ��������±�L������±�������±�K���������
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Hibku\Z_lky� bkihevah\Zgb_� hi_jZlhjZ� ehdZevguo� [bgZjguo�

rZ[ehgh\��/%3�±�/RFDO�%LQDU\�3DWWHUQ��\�aZ^Zq_�njZdlZevgh]h�dh^bjh�

\Zgby�ihemlhgh\uo�bah[jZ`_gbc��Hkgh\u\Zykv�gZ�ehdZevghc�^\hbqghc�

fh^_eb�� ehdZevgu_� [bgZjgu_� rZ[ehgu� ij_^eZ]Zxl� wnn_dlb\guc�

kihkh[�ZgZebaZ�l_dklmju�bah[jZ`_gby�b�y\eyxlky�_z�wnn_dlb\ghc�

oZjZdl_jbklbdhc��WlZ� jZ[hlZ� gZp_e_gZ� gZ� ij_^hklZ\e_gb_� gh\uo�

b^_c�^ey�mf_gvr_gby�\j_f_gb�njZdlZevgh]h�dh^bjh\Zgby��\�qZklgh�

klb��\�bkihevah\Zgbb�deZkkbnbdZpbb�h[eZkl_c�bah[jZ`_gby�gZ�hkgh�

\_�bkihevah\Zgby�hi_jZlhjZ�ehdZevguo�[bgZjguo�rZ[ehgh\��

M>D���������

IH<UR?GB?�;UKLJH>?CKL<BY�:E=HJBLF:��
NJ:DL:EVGH=H�DH>BJH<:GBY�IHEMLHGH<UO�BAH;J:@?GBC�

Audh\�:�G���:H�©P_glj�Km^hj_fhglZ�©A\za^hqdZª��]��K_\_jh^\bgkd��H�PDLO��DOH[]LNRY#JPDLO�FRP��

,1&5($6,1*�2)�7+(�63(('�2)�7+(�$/*25,7+0��

2)�)5$&7$/�&2',1*�7+(�+$/)721(�,0$*(6�

=\NRY�$�1��

7KH�RIIHUHG�WR�\RXU�DWWHQWLRQ�ZRUN�GHVFULEHV�XVLQJ�/RFDO�%LQDU\�3DWWHUQ��/%3��LQ�WKH�WDVN�RI�IUDFWDO�FRGLQJ�JUD\VFDOH�LPDJHV��%DVHG�

RQ�ORFDO�ELQDU\�PRGHOV��ORFDO�ELQDU\�SDWWHUQV�RIIHU�DQ�HIIHFWLYH�ZD\�WR�DQDO\VLV�RI�WKH�LPDJH�DQG�WH[WXUH�DUH�LWV�HIIHFWLYH�FKDUDFWHULV�

WLF��7KLV�ZRUN�LV�DLPHG�DW�SURYLGLQJ�QHZ�LGHDV�IRU�UHGXFLQJ�WKH�WLPH�RI�IUDFWDO�FRGLQJ��LQ�SDUWLFXODU���XVLQJ�WKH�FODVVLILFDWLRQ�RI�DUHDV�RI�

DQ�LPDJH�RQ�WKH�EDVLV�RI�XVLQJ��RSHUDWRU�WKH�ORFDO�ELQDU\�SDWWHUQV��

.H\�ZRUGV��LPDJH�FRPSUHVVLRQ��IUDFWDO�FRGLQJ��LPDJH�DQDO\VLV��ORFDO�ELQDU\�SDWWHUQV��

�

Dexq_\u_� keh\Z�� k`Zlb_� bah[jZ`_gbc��

njZdlZevgh_�dh^bjh\Zgb_��ZgZeba�bah[jZ`_gbc���

ehdZevgu_�[bgZjgu_�rZ[ehgu��

<\_^_gb_�

<� gZr_c� `bagb� bah[jZ`_gb_� ij_^klZ\ey_l�

gZf� gZb[he__� ihegmx� bgnhjfZpbx� h[� hdjm`Z�

xs_f�fbj_�b�ihwlhfm�y\ey_lky�\Z`guf� _z� gh�

kbl_e_f��<� gZklhys__� \j_fy�� \� k\yab� k� j_adbf�

jhklhf�dhebq_kl\Z�pbnjh\hc�l_ogbdb��ihy\behkv�

h]jhfgh_� dhebq_kl\h� pbnjh\hc� bgnhjfZpbb�� AgZqb�

l_evgmx�^hex�h[t_fZ�pbnjh\hc�bgnhjfZpbb�aZgbfZxl�

]jZnbq_kdb_�pbnjh\u_�bah[jZ`_gby��Ihkdhevdm�pbnjh�

\h_�bah[jZ`_gb_�kh^_j`bl�[hevrh_�dhebq_kl\h�^Zgguo��

lh�hgh�^he`gh�[ulv�wnn_dlb\gh�k`Zlh�k�l_f��qlh[u�aZ�

gbfZlv�f_gvr_�f_klZ�ijb� ojZg_gbb�� b� _]h�fh`gh�[ueh�

i_j_^Z\Zlv�k�[he__�\ukhdhc�kdhjhklvx�ih�k_lb���

Hkgh\ghc�p_evx� dh^bjh\Zgby� bah[jZ`_gbc�y\ey_l�

ky� ij_^klZ\e_gb_� pbnjh\uo� bah[jZ`_gbc� dZd� fh`gh�

fbgbfZevguf� dhebq_kl\hf� [blh\�� khojZgyy� ijb� wlhf�

mjh\_gv�dZq_kl\Z��g_h[oh^bfh]h�^ey�bo�bkihevah\Zgby��

F_lh^u�k`Zlby�bah[jZ`_gbc�bf_xl�\Z`gh_�agZq_gb_�\�

j_Zevghc�`bagb�\�kn_j_�bgnhjfZpbhgguo� l_ogheh]bc��

Wnn_dlb\gu_� l_ogheh]bb� dh^bjh\Zgby� ihfh]Zxsb_�

m[jZlv� ba[ulhqghklv� � b� khojZgblv� ijb� wlhf� dZq_kl\h�

bah[jZ`_gby� gZoh^ylky� \� p_glj_� \gbfZgby� kh\j_f_g�

guo� bkke_^h\Zgbc�� NjZdlZevgh_� dh^bjh\Zgb_� bah[jZ�

`_gby� >�@�y\ey_lky�h^ghc�ba�lZdbo�gh\uo�wnn_dlb\guo�

l_ogheh]bc�dh^bjh\Zgby��

K_]h^gy�njZdlZevgh_� dh^bjh\Zgb_� bah[jZ`_gbc� y\�

ey_lky�h^gbf�ba�gZb[he__�wnn_dlb\guo�l_ogheh]bc�k`Z�

lby� ]jZnbq_kdhc� bgnhjfZpbb� k� ihl_jyfb� b�� dZd� ke_^�

kl\b_��^hklZlhqgh�i_jki_dlb\guf�^ey�bkihevah\Zgby�ijb�

jZajZ[hld_� dhfivxl_jguo� fmevlbf_^bZ� ijbeh`_gbc� b�

h[jZ[hld_� pbnjh\h]h� \b^_h�� L_ogheh]by� njZdlZevgh]h�

dh^bjh\Zgby� ij_^klZ\ey_l� kh[hc� wnn_dlb\guc� f_lh^�

k`Zlby� bah[jZ`_gby�� hkgh\ZggZy� gZ� ij_^klZ\e_gbb�

bah[jZ`_gby� ihkj_^kl\hf� k`bfZxsbo� Znnbgguo� ij_�

h[jZah\Zgbc� \� ijhkljZgkl\_� bah[jZ`_gbc�� ^ey� dhlhjuo�

g_ih^\b`gZy� lhqdZ� [ebadZ� d� bkoh^ghfm� bah[jZ`_gbx��

Wlhl�f_lh^�ijb\e_d�d�k_[_�[hevrh_�\gbfZgb_�\�ihke_^�

gb_� ]h^u� ba�aZ� \ukhdhc� kl_i_gb� k`Zlby�� dhlhjZy�fh`_l�

[ulv�^hklb]gmlZ� ijb� _]h� ijbf_g_gbb� b� lZd`_� kdhjhklvx�

\hkklZgh\e_gby�bkoh^gh]h�bah[jZ`_gby��

;hevrbf� g_^hklZldhf� njZdlZevgh]h� dh^bjh\Zgby�

y\ey_lky�\j_fy�_]h� dh^bjh\Zgby��<� �����$�-DFTXLQ�[ue�

ij_^eh`_g� f_lh^� >�@� Z\lhfZlbq_kdh]h� dh^bjh\Zgby� gZ�

hkgh\_�[ehdh\�bah[jZ`_gby��>Zgguc�f_lh^�ez]�\�hkgh\m�

ih^Z\eyxs_]h�[hevrbgkl\Z�ko_f�njZdlZevgh]h�dh^bjh�

\Zgby� b� bf_e� \Z`gu_� ihke_^kl\by� ^ey� njZdlZevgh]h�

dh^bjh\Zgby� bah[jZ`_gbc� \�[m^ms_f��Ijhp_kk� dh^bjh�

\Zgby�khklhbl�\�bkihevah\Zgbb�kbkl_fu�bl_jbjh\Zgguo�

dmkhqgh�hij_^_e_gguo�nmgdpbc��3,)6�±�3DUWLWLRQHG� ,WHUD�

WHG� )XQFWLRQ� 6\VWHPV�� \�ihkljh_gbb�hi_jZlhjZ�� dhlhjuc�

[m^_l� ij_^klZ\eylv� h[jZa� aZdh^bjh\Zggh]h� bah[jZ`_�

gby�� ?keb� bah[jZ`_gb_� ij_^klZ\e_gh� hi_jZlhjhf�� lh�

_]h�fh`gh�wnn_dlb\gh�ojZgblv�b�i_j_^Z\Zlv��;hevrZy�

qZklv� \j_f_gb�� \� ihkljh_gbb� lZdh]h� hi_jZlhjZ�� moh^bl�

gZ� ihbkd�emqr_]h� kh\iZ^_gby�f_`^m� qZklyfb� ih^e_`Z�

s_]h� dh^bjh\Zgbx� bah[jZ`_gby�� >ey� khdjZs_gby� \u�

qbkebl_evguo� aZljZl� bkihevamxl� g_kdhevdh� ih^oh^h\�

m\_ebq_gby�kdhjhklb�dh^bjh\Zgby��H^gh�ba�gZijZ\e_gbc�

khklhbl� \� deZkkbnbdZpbb� h[eZkl_c� bah[jZ`_gby�� dhlh�

jZy� fh`_l� agZqbl_evgh� mkdhjblv� dh^bjh\Zgb_� aZ� kq_l�

mf_gvr_gby� dhebq_kl\Z� bkihevam_fuo� h[eZkl_c�� kj_^b�

dhlhjuo� \_^_lky� ihbkd�� DeZkkbnbdZpby� ijhbkoh^bl� im�

l_f� \u^_e_gby� hij_^_e_gguo� oZjZdl_jbklbq_kdbo� hkh�

[_gghkl_c�� hibku\Zxsbo� h[eZklb� bah[jZ`_gby�� <u^_�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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e_gb_� g_[hevrh]h� dhebq_kl\Z� hkh[_gghkl_c�� oZjZdl_�

jbamxsbo� h[eZklb� bah[jZ`_gby�� iha\hey_l� mkdhjblv�

ijhp_kk� njZdlZevgh]h� dh^bjh\Zgby�� Lh]^Z� kjZ\g_gb_�

f_`^m�h[eZklyfb�bah[jZ`_gby�[m^_l��ijhba\h^blvky�gZ�

hkgh\Zgbb�wlbo�oZjZdl_jbklbd��Z�g_�ih�hl^_evguf�ibd�

k_eyf��qlh�kms_kl\_ggh�khdjZsZ_l�h[t_f�jZ[hlu��Wlb�

oZjZdl_jbklbdb� fh]ml� [ulv� ihemq_gu� gZ� hkgh\Zgbb�

ki_dljZevgh]h� ZgZebaZ� Nmjv_�� \_c\e_l�ZgZebaZ�� jZa�

ebqguo�oZjZdl_jbklbd�l_dklmju�bah[jZ`_gby��

L_dklmjguc� ZgZeba� y\ey_lky� h^gbf� ba� hkgh\guo� \�

dhfivxl_jghf� aj_gbb�b�jZkihagZ\Zgbb�h[jZah\��L_dklm�

jZ� kh� kljmdlmjghc� lhqdb� aj_gby� khklhbl� ba� we_f_glh\��

dhlhju_�hj]Zgbah\Zgu�\�khhl\_lkl\bb�k�hij_^_e_ggufb�

ijZ\beZfb� jZaf_s_gby�� <� ^Zgghc� jZ[hl_� hibku\Z_lky�

bkihevah\Zgb_�ehdZevguo�[bgZjguo�rZ[ehgh\�^ey�deZk�

kbnbdZpbb�h[eZkl_c�bah[jZ`_gby�\�aZ^Zq_�njZdlZevgh�

]h� dh^bjh\Zgby� bah[jZ`_gbc�� Bah[jZ`_gb_� dh^bjm_lky�

f_lh^hf� ihbkdZ� gZbemqr_]h� khhl\_lkl\by� f_`^m� h[eZ�

klyfb� lhevdh�k�h^gbfb�b�l_fb�`_� agZq_gbyfb��ihemq_g�

gufb� k� ihfhsvx� hi_jZlhjZ� ehdZevguo� [bgZjguo�rZ[�

ehgh\��Wdki_jbf_glZevgu_�j_amevlZlu�ihdZau\Zxl��qlh�

^ZggZy�ko_fZ�y\ey_lky�dhfi_l_glghc�dZd�\�kdhjhklb�dh�

^bjh\Zgby��lZd�b�\�dZq_kl\_�\hkklZgh\e_gby��

Ko_fZ�njZdlZevgh]h�dh^bjh\Zgby�bah[jZ`_gbc�

JZkkfhljbf�deZkkbq_kdmx�ko_fm�njZdlZevgh]h�[ehq�

gh]h� dh^bjh\Zgby� bah[jZ`_gbc� f_lh^hf� $�-DFTXLQ��

<havf_f�ihemlhgh\h_�bah[jZ`_gb_� ,�b�ij_^klZ\bf�_]h�

\�\b^_�^\mf_jgh]h�ijyfhm]hevgh]h�fZkkb\Z�ibdk_e_c��

> � > ����������� K\Z[\[L, �� � �

]^_�Z�b�K�jZaf_ju�bah[jZ`_gby��
NjZdlZevgh_� dh^bjh\Zgb_� bah[jZ`_gby� ih^jZamf_�

\Z_l�gZoh`^_gb_�k`bfZxs_]h�Znnbggh]h�ij_h[jZah\Z�

gby� LZ h[eZklb� bah[jZ`_gby�� >ey� _]h� ihbkdZ� g_h[�

oh^bfh�\uihegblv�ke_^mxsb_�rZ]b��

JZa[b\Z_f�bah[jZ`_gb_�,�gZ�ijyfhm]hevgu_�jZg]h\u_�

[ehdb� L5 ��>Zggu_�jZg]h\u_�[ehdb�g_�i_j_dju\Zxlky�b�

ihdju\Zxl�\kx�h[eZklv�bah[jZ`_gby��hgb�fh]ml�[ulv�

h^gh]h�jZaf_jZ��gh�fh]ml�lZd`_�bf_lv�Z^Zilb\gh_�jZa�

[b_gb_�k�i_j_f_gguf�jZaf_jhf�[ehdh\���

> � ML55QL5, MLL z� �� ��� �* �

]^_�Q�±�dhebq_kl\h�jZg]h\uo�[ehdh\��
Ihdju\Z_f� bah[jZ`_gb_� ,� fgh`_kl\hf� ijyfhm]hev�

guo�^hf_gguo�[ehdh\� M' ��Wlb�^hf_ggu_�[ehdb�fh�

]ml�i_j_dju\Zlvky��bf_lv�jZaguc�jZaf_j�b�bo�dheb�

q_kl\h�fh`_l�^hklb]Zlv�khlgb�beb�lukyqb�_^bgbp��

> � ML''PM,' MLM zz � ������ � �

]^_�P�±�dhebq_kl\h�^hf_gguo�[ehdh\��

>ey�dZ`^h]h�jZg]h\h]h�[ehdZ� L5 �fu�gZoh^bf�k`bfZ�

xsb_� Znnbggh_� ij_h[jZah\Zgb_� LZ �� dhlhjh_� gZb�

emqrbf� h[jZahf� Ziijhdkbfbjm_l� ^Zgguc� jZg]h\uc�

[ehd�\�^hf_gguc�[ehd� M' ��jbk�������

LML 5'Z o�� �

Ijb�wlhf�dZ`^uc�jZg]h\uc�[ehd� L5 �kjZ\gb\Z_lky�kh�

\k_fb�^hf_ggufb�[ehdZfb� M' �^ey�gZoh`^_gby�gZb�

emqr_]h� kh\iZ^_gby�f_`^m� gbfb��>Zggu_� wlbo� ij_�

h[jZah\Zgbc� khojZgyxlky� ^ey� ^Zevg_cr_]h� \hkklZ�

gh\e_gby�bkoh^gh]h�bah[jZ`_gby��

�

Jbk����Hlh[jZ`_gb_�jZg]h\uo�[ehdh\�\�^hf_ggu_�[ehdb�

K`bfZxsb_�Znnbggh_�ij_h[jZah\Zgb_� LZ �±�wlh�kh�

q_lZgb_� ]_hf_ljbq_kdbo� ij_h[jZah\Zgbc� b� ij_h[jZah�

\Zgbc� yjdhklb� b� dhgljZklZ� h[eZklb� bah[jZ`_gby��FZl�

jbpZ� ij_h[jZah\Zgby� LZ �f_`^m� jZg]h\uf� b� ^hf_gguf�

[ehdhf�\u]ey^bl�ke_^mxsbf�h[jZahf�
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]^_� ���> QL� �� dhwnnbpb_glu� LD �� LE �� LF �b� LG �±� ]_hf_ljb�

q_kdh_� fZkrlZ[bjh\Zgb_� b� bahf_ljbq_kdh_� ij_h[jZah�

\Zgb_�f_`^m�jZg]h\uf� L5 �b�^hf_gguf M' �[ehdZfb�� LH �b�

LI �±� dhhj^bgZlu� kf_s_gby� f_`^m� jZg]h\uf� L5 �b� ^h�

f_gguf� M' �[ehdZfb�hlghkbl_evgh�[�b�\�khhl\_lkl\_ggh��

LV ±� jZaghklv� dhgljZklZ�� LR �±� jZaghklv� yjdhklb� f_`^m�

ibdk_eyfb�jZg]h\h]h� L5 �b�^hf_ggh]h M' ��

>ey� lh]h� qlh[u� Znnbggh_� hlh[jZ`_gb_� ^hf_gghc�

h[eZklb�gZ�jZg]h\mx�h[eZklv�[ueh�k`bfZxsbf��jZaf_�

ju�^hf_gghc�h[eZklb�^he`gu�ij_\urZlv�jZaf_ju�jZg�

]h\hc�h[eZklb��<�ijhp_kk_�^Zggh]h�hlh[jZ`_gby�dZ`^uc�

^hf_gguc� [ehd� mf_gvrZ_lky� \� jZaf_jZo� ^h� jZg]h\h]h�

[ehdZ�� hg� lZd`_�fh`_l�[ulv�ih\_jgml� beb� hljZ`_g�^ey�

emqr_]h� kh\iZ^_gby� k� jZg]h\uf� [ehdhf�� LZd`_� \uqbk�

ey_lky� jZaghklv� dhgljZklZ� b� yjdhklb� f_`^m� gbfb�� Wlb�

baf_g_gby� ij_^klZ\eyxl� kh[hc� k`bfZxsb_ky� Znnbg�

gu_�ij_h[jZah\Zgby�^hf_gguo�[ehdh\��jbk������

�

Jbk�����Ko_fZ�njZdlZevgh]h�dh^bjh\Zgby�bah[jZ`_gby�

>ey�hp_gdb�hrb[db�ijb[eb`_gby�f_`^m�jZg]h\uf� L5 �

b� ^hf_gguf� M' �[ehdZfb� bkihevamxl� kj_^g_d\Z^jZlbq�

gmx�nmgdpbx�>�@��
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jZg]h\hc�b�^hf_gghc�h[eZklb��1�b�0�±�dhebq_kl\h�kljhd�

b�klhe[ph\�\�ijyfhm]hevghc�h[eZklb��

DhgljZklghklv�V� b� yjdhklv� R� hij_^_eyxlky� ke_^mx�

sbf�h[jZahf��
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Ohjhr__�k`Zlb_�b�dZq_kl\h�\hkklZgh\e_ggh]h�bah[�

jZ`_gby� aZ\bkyl� hl� \hafh`ghklb� gZclb� k`bfZxsb_�

Znnbggh_�ij_h[jZah\Zgb_�f_`^m�^hf_ggufb�b�jZg]h�

\ufb� [ehdZfb� k� fbgbfZevghc� hrb[dhc� ijb[eb`_gby��

Kh\hdmighklv� k`bfZxsbo� Znnbgguo� ij_h[jZah\Zgbc�

W �ij_^klZ\ey_l�kh[hc�Znnbgguc�dheeZ`��

*
1

L

LZ

� 

 W ��

<�oh^_�njZdlZevgh]h�dh^bjh\Zgby�bah[jZ`_gby��^ey�

dZ`^hc� jZg]h\hc� h[eZklb�� bs_lky� ^hf_ggZy� h[eZklv��

dhlhjZy�gZbemqrbf�h[jZahf�Ziijhdkbfbjm_l�wlm�jZg]h�

\mx�h[eZklv���

����PLQ� '5( L W ��

IZjZf_lju�ihemq_gguo�k`bfZxsbo�Znnbgguo�ij_�

h[jZah\Zgbc�ij_^klZ\eyxl�kh[hc�dh^h\mx� dgb]m��g_h[�

oh^bfmx�^ey�\hkklZgh\e_gby�bkoh^gh]h�bah[jZ`_gby��

>ey� \hkklZgh\e_gby� bkoh^gh]h� bah[jZ`_gby� ba� dh�

^h\hc�dgb]b�g_h[oh^bfh�ijhba\_klb�ke_^mxsb_�rZ]b��

<havf_f�ijhba\hevgh_�bkoh^gh_�bah[jZ`_gb_�±�h^�

ghlhggh_�beb�rmf��JZaf_ju�bah[jZ`_gby�g_�bf_xl�

agZq_gby��
Nhjfbjm_f� \lhjh_� bah[jZ`_gb_�� dhlhjh_� y\ey_lky�

j_amevlZlhf�hlh[jZ`_gby�Znnbggh]h�dheeZ`Z�W �gZ�

bkoh^gh_�bah[jZ`_gb_��

F_gy_f�f_klZfb�i_j\h_�bah[jZ`_gb_�gZ�\lhjh_���

Ijhp_kk� ijh^he`Z_lky� ^h� l_o� ihj�� ihdZ� hrb[dZ�

f_`^m� wlbfb�^\mfy� bah[jZ`_gbyfb� g_�[m^_l�f_gv�

r_� hij_^_ezgghc� \_ebqbgu��GZ�ijZdlbd_�^ey� wlh]h�

\iheg_�^hklZlhqgh�����pbdeh\��

EhdZevgu_�[bgZjgu_�rZ[ehgu�

Hi_jZlhj�ehdZevguo�[bgZjguo�rZ[ehgh\�iha\hey_l�

ijhba\_klb� deZkkbnbdZpbx� h[eZkl_c� bah[jZ`_gby��

<i_j\u_� ^Zgguc� hi_jZlhj� [ue� ij_^eh`_g� 7��2MDOD��

0��3LHWLNDQHQ�� 7��0DHKSDD� >�@� b� \�^Zevg_cr_f� jZa\bl� \�

jZ[hlZo�>����@��>Zgguc�hi_jZlhj�ij_h[jZam_l�bah[jZ`_�

gb_�\�fZkkb\�^\hbqguo� dh^h\��hibku\Zxsbo�hdj_klgh�

klb� we_f_glh\� bah[jZ`_gby�� Bkihevah\Zgb_� ^Zggh]h�

hi_jZlhjZ� l_hj_lbq_kdb� ijhklhc� b� h^gh\j_f_ggh� wn�

n_dlb\guc�f_lh^�ZgZebaZ� l_dklmju��Hg�ihdZau\Z_l�oh�

jhrb_� j_amevlZlu� \h� fgh]bo� wfibjbq_kdbo� bkke_^h\Z�

gbyo��Fh`_l�[ulv�ij_^klZ\e_g� dZd�ih^oh^�� mgbnbpbjm�

xsbc� klZlbklbq_kdb_� b� kljmdlmjgu_� f_lh^u� ZgZebaZ�

l_dklmju�� L_dklmjZ�� k� _]h� lhqdb� aj_gby�� hibku\Z_lky�

fbdjh�ijbfblb\Zfb� �WH[WRQV��b�klZlbklbdhc�bo�jZaf_s_�

gby��
Kmsghklv�hi_jZlhjZ�ehdZevguo�[bgZjguo�rZ[ehgh\�

aZdexqZ_lky�\�ke_^mxs_f��JZkkfhljbf�hdj_klghklv��o��

\hdjm]� ibdk_ey� bah[jZ`_gby�� AgZq_gb_� p_gljZevgh]h�

ibdk_ey� kem`bl� ihjh]h\hc� \_ebqbghc� ^ey� hdjm`Zxsbo�

_]h�khk_^gbo�ibdk_e_c��?keb�\_ebqbgZ�khk_^g_]h�ibdk_�

ey� bf__l� agZq_gb_� \ur_� beb� jZ\gh_� agZq_gbx� p_g�

ljZevgh]h�ibdk_ey�� lh�_fm�ijbk\Zb\Z_lky� agZq_gb_� ���Z�

_keb� _]h� \_ebqbgZ�f_gvr_� agZq_gby�p_gljZevgh]h� ibd�

k_ey�ijbk\Zb\Z_lky� agZq_gb_� ���<�^Zgghc�ihabpbb�ibd�

k_ey� ��� FF \[ �hi_jZlhj� ehdZevguo� [bgZjguo� rZ[ehgh\�

hij_^_e_g� dZd� mihjy^hq_gguc� gZ[hj� ^\hbqguo� kjZ\g_�

gbc� bgl_gkb\ghklb� ibdk_ey�f_`^m� p_gljZevguf� ibdk_�

e_f�b�\hk_fvx�kf_`gufb�ibdk_eyfb��AZl_f��gZijbf_j��

ih�qZkh\hc�klj_ed_�k�e_\h]h�\_jog_]h�m]eZ�ihemq_ggu_�

agZq_gby� khk_^gbo� ibdk_e_c� mfgh`Zxlky� gZ� [bghfb�

gZevgu_�\_kZ��ijbibku\Z_fu_�khhl\_lkl\mxsbf�ibdk_�

eyf�� b� kmffbjmxlky� ^ey� ihemq_gby� ^_kylbqgh]h� dh^Z�

p_gljZevgh]h�ibdk_ey��jbk������

�

Jbk�����<uqbke_gb_�hi_jZlhjZ�ehdZevguo�[bgZjguo�rZ[ehgh\�

Hdj_klghklv�\hdjm]�p_gljZevgh]h�ibdk_ey�khklhbl�ba�

�� khk_^gbo� ibdk_e_c�� Wlh� ^Z_l� \hafh`ghklv� \� h[s_c�

keh`ghklb� ihemqblv�
�
� � ����� jZaebqguo� ^\hbqguo� dh�

^h\��WlZ�\hafh`ghklv� aZ\bkbl�hl�hlghkbl_evguo� agZq_�

gbc�lhgZ�\�p_gljZevghf�ibdk_e_�b�khk_^gbo�k�gbf�kf_`�

guo�ibdk_eyo��>\hbqgu_�qbkeZ�beb�bo�^_kylbqguc�wd\b�

\Ze_gl� fh]ml� [ulv� Zkkhpbbjh\Zgu� k� p_gljZevguf� ibd�

k_e_f� b� bkihevah\Zlvky� dZd� oZjZdl_jbklbdZ� ehdZevghc�

kljmdlmju� l_dklmju� bah[jZ`_gby� \hdjm]� ^Zggh]h� ibdk_�

ey��Ke_^m_l�h[jZlblv�\gbfZgb_��qlh�\_k�dZ`^h]h�[blZ�\�

^\hbqghf� dh^_�� ihemq_gghf� k� ihfhsvx� hi_jZlhjZ� eh�

dZevguo�[bgZjguo�rZ[ehgh\�� bf__l� h^bgZdh\mx� agZqb�

fhklv��Z�ihke_^h\Zl_evghklv�ba�^\mo�b�[he__�[bl�fh`_l�

bf_lv�kh\_jr_ggh�jZaguc�kfuke��

>_kylbqgZy� nhjfZ� ihemqb\r_]hky� ��[blgh]h� ^\hbq�

gh]h�dh^Z� �/%3�dh^Z��fh`_l�[ulv�\ujZ`_gZ�ke_^mxsbf�

h[jZahf��
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>Zgguc� dh^� fh`gh� bklhedh\Zlv� dZd� bg^_dk� y^jZ�

kljmdlmju� l_dklmju� bah[jZ`_gby� jZaf_jghklvx� �o���

dhlhjh_�kmffbjm_l�ehdZevgmx�ijhkljZgkl\_ggmx�kljmd�

lmjm� bah[jZ`_gby�� Ih� hij_^_e_gbx� hi_jZlhj� ehdZev�

guo�[bgZjguo�rZ[ehgh\�g_�aZ\bkbl�hl�ex[h]h�fhghlhg�

gh]h�ij_h[jZah\Zgby�lhgZ�bah[jZ`_gby��dhlhjh_�khojZ�

gy_l�ihjy^hd�bgl_gkb\ghklb�ibdk_ey�\�ehdZevghc�h[eZ�

klb�b��ke_^h\Zl_evgh��y\ey_lky�f_g__�qm\kl\bl_evguf�

d� baf_g_gbyf� hk\_s_gghklb��Hi_jZlhj� ehdZevguo� [b�

gZjguo�rZ[ehgh\� lZd`_�bg\ZjbZgl_g� d�fZkrlZ[bjh\Z�

gbx��\jZs_gbx�b�i_j_ghkm��GZ�jbk����bah[jZ`_g�pbdeb�

q_kdbc�ih\hjhl�^\hbqgh]h�dh^Z�p_gljZevgh]h�ibdk_ey��

�

Jbk�����Pbdebq_kdbc�ih\hjhl�^\hbqgh]h�dh^Z�

;eZ]h^Zjy� wlbf� k\hbf� hlebqbl_evguf� k\hckl\Zf� b�

k\hbfb�hq_gv�gbadbfb�\uqbkebl_evguf� aZljZlZf��hi_�

jZlhj� ehdZevguo� [bgZjguo� rZ[ehgh\� klZgh\blky� ^h�

\hevgh� wnn_dlb\guf�f_lh^hf� ^ey� ZgZebaZ� kljmdlmju�

l_dklmju�bah[jZ`_gby��

Wdki_jbf_gl�

Ijb� njZdlZevghf� dh^bjh\Zgbb� ijhbkoh^bl� ihbkd�

gZbemqr_]h�khhl\_lkl\by�f_`^m�jZg]h\uf�b�^hf_gguf�

[ehdZfb�� Wlhl� ijhp_kk� lj_[m_l� gZb[hevrbo� \uqbkeb�

l_evguo�aZljZl��?klv�g_kdhevdh�ih^oh^h\�^ey�khdjZs_�

gby� \uqbkebl_evguo� aZljZl� b�m\_ebq_gby� kdhjhklb� dh�

^bjh\Zgby��<�gZklhys__�\j_fy�^Zggu_�jZ[hlu�\_^mlky�

ih� g_kdhevdbf� gZijZ\e_gbyf� bkke_^h\Zgbc�� Ijhp_kk�

deZkkbnbdZpbb� ^hf_gguo� h[eZkl_c� h^gh� ba� lZdbo�

gZijZ\e_gbc� bkke_^h\Zgbc�� DeZkkbnbdZpby� iha\hey_l�

agZqbl_evgh�mkdhjblv�ijhp_kk�dh^bjh\Zgby�aZ�kq_l�agZ�

qbl_evgh]h�mf_gvr_gby�dhebq_kl\Z�^hf_gguo�h[eZkl_c�

bkihevam_fuo�^ey�ihbkdZ�ih^h[by��

JZkkfhljbf� ij_^eh`_ggmx�ko_fm�njZdlZevgh]h� dh�

^bjh\Zgby�� bkihevamxsmx� deZkkbnbdZpbx� h[eZkl_c�

bah[jZ`_gby� k� ijbf_g_gb_f� hi_jZlhjZ� ehdZevguo� [b�

gZjguo�rZ[ehgh\���

RZ]����Ij_^\Zjbl_evgu_�\uqbke_gby��

Kha^Zgb_�[b[ebhl_db�jZg]h\uo�h[eZkl_c���

Bah[jZ`_gb_� jZa[b\Z_lky� gZ� g_� i_j_dju\Zxsb_ky�

h[eZklb�jZaf_jhf��[��ibdk_ey���

>ey� deZkkbnbdZpbb� dZ`^hc� h[eZklb�� \uqbkey_f�

^\hbqguc� �/%3�� dh^� _z� p_gljZevgh]h� ibdk_ey�� bk�

ihevamy��hi_jZlhj�ehdZevguo�[bgZjguo�rZ[ehgh\���

Kha^Z^bf�[b[ebhl_dm�/%3�dh^h\�^ey� dZ`^hc�jZg]h�

\hc�h[eZklb���

Kha^Zgb_�[b[ebhl_db�^hf_gguo�h[eZkl_c��

Mf_gvrbf�bkoh^gh_�bah[jZ`_gb_�\�^\Z�jZaZ���

<uqbkey_f�^ey� dZ`^h]h� ibdk_ey� bah[jZ`_gby�� k� ih�

fhsvx� hi_jZlhjZ� ehdZevguo� [bgZjguo� rZ[ehgh\��

_]h� /%3�dh^��Ihemq_ggu_�/%3�dh^u�[m^ml�deZkkbnb�

pbjh\Zlv� ^hf_ggu_� h[eZklb�� Kha^Z^bf� [b[ebhl_dm�

/%3�dh^h\�^ey�dZ`^hc�^hf_gghc�h[eZklb��

>ey�djZcgbo�b�m]eh\uo�ibdk_e_c�g_^hklZxsb_�khk_^�

gb_�ibdk_eb�fh`gh�ijbgylv�aZ���beb�^hihegblv�pbd�

ebq_kdb�gZ�ijhlb\hiheh`guc�djZc�bah[jZ`_gby��

RZ]����Dh^bjh\Zgb_�jZg]h\uo�h[eZkl_c��

Ba�[b[ebhl_db�jZg]h\uo�h[eZkl_c�[_j_f�/%3�dh^�\u�

[jZgghc�jZg]h\hc�h[eZklb��

Ba�[b[ebhl_db�^hf_gguo�h[eZkl_c�\u[bjZ_f�lhevdh�

l_�h[eZklb��m�dhlhjuo�bo�/%3�dh^�jZ\_g�/%3�dh^m�\u�

[jZgghc�jZg]h\hc�h[eZklb��Ih�nhjfme_�����ijhba\h�

^bf� \uqbke_gb_� hrb[db�ijb[eb`_gby�f_`^m� jZg]h�

\hc� h[eZklvx� b� \k_fb�^hf_ggufb� h[eZklyfb� k� l_f�

`_�/%3�dh^hf��>ey�^hf_gghc�h[eZklb�k�gZbf_gvr_c�

hrb[dhc�ijb[eb`_gby� khojZgy_f�ihemq_ggu_� dhwn�

nbpb_glu�ij_h[jZah\Zgby�^ey�^Zevg_cr_]h�\hkklZ�

gh\e_gby�bkoh^gh]h�bah[jZ`_gby��

Ijb�hlkmlkl\bb�\�[b[ebhl_d_�^hf_gguo�h[eZkl_c�h[�

eZklb�kh�agZq_gb_f�/%3�dh^Z�jZg]h\hc�h[eZklb�ijhba�

\h^bf�pbdebq_kdbc�ih\hjhl�/%3�dh^Z�jZg]h\hc�h[eZ�

klb� �jbk�� ��� b� ih\lhjy_f� ihbkd� ^hf_gghc� h[eZklb� \�

[b[ebhl_d_� k� gh\uf� /%3� dh^hf�� ?keb� \� j_amevlZl_�

ihegh]h� pbdebq_kdh]h� ih\hjhlZ�� hlkmlkl\m_l� ihegh_�

khhl\_lkl\b_�f_`^m�/%3�dh^Zfb�jZg]h\hc�b�^hf_gghc�

h[eZklb��lh�fh`gh�\aylv�^hf_ggu_�h[eZklb�k�/%3�dh�

^hf��[ebadb_�ih�\_ebqbg_�/%3�dh^m�jZg]h\hc�h[eZklb��

GZoh^bf� iZjZf_lju� Znnbggh]h� ij_h[jZah\Zgby�^ey�

\k_o�jZg]h\uo�[ehdh\�b�khojZgy_f�bo�\�\b^_�Znnbg�

gh]h� dheeZ`Z� ^ey� ihke_^mxs_]h� \hkklZgh\e_gby� bk�

oh^gh]h�bah[jZ`_gby���
L_i_jv� kjZ\gbf� keh`ghklv� jZ[hlu�^Zggh]h�ih^oh^Z�

k� deZkkbq_kdbf� f_lh^hf� njZdlZevgh]h� dh^bjh\Zgby��

Ij_^iheh`bf��qlh�1�±�dhebq_kl\h�jZg]h\uo�h[eZkl_c��Z�

0� ±� dhebq_kl\h�^hf_gguo� h[eZkl_c��Bkoh^y�ba� deZkkb�

q_kdh]h� Ze]hjblfZ� njZdlZevgh]h� dh^bjh\Zgby�� qlh[u�

gZclb�^hf_ggmx�h[eZklv��bf_xsmx�gZbf_gvrmx�hrb[dm�

ijb[eb`_gby� k� jZg]h\hc� h[eZklvx�� g_h[oh^bfh� ijh\_�

klb�iheguc�i_j_[hj�\k_o�^hf_gguo�h[eZkl_c�[b[ebhl_�

db�� Ijb� wlhf� keh`ghklv� deZkkbq_kdh]h� f_lh^Z� njZd�

lZevgh]h� dh^bjh\Zgby�jZ\gy_lky� �� 012  ��<�ih^oh^_��

hibkZgghf� \� ^Zgghc� jZ[hl_�� \u[hj� ^hf_gghc� h[eZklb�

h]jZgbqb\Z_lky� h[eZklyfb� lh]h�`_� deZkkZ�� qlh� b� deZkk�

jZg]h\h]h�[ehdZ��Ijb�wlhf�keh`ghklv�f_lh^Z�njZdlZev�

gh]h� dh^bjh\Zgby� k� deZkkbnbdZpb_c� h[eZkl_c� bah[jZ�

`_gby� k� ijbf_g_gb_f� ehdZevguo� [bgZjguo� rZ[ehgh\�

jZ\gy_lky� �ORJ� �012  �� <b^gh� kms_kl\_ggh_� m\_eb�

q_gb_�kdhjhklb�jZ[hlu�ij_^eh`_ggh]h�Ze]hjblfZ�njZd�

lZevgh]h� dh^bjh\Zgby� gZ� hkgh\_� hi_jZlhjZ� ehdZevguo�

[bgZjguo�rZ[ehgh\��

>ey� hp_gdb� dZq_kl\Z� \hkklZgh\e_ggh]h� bah[jZ`_gby�

bkihevam_f�^\Z�djbl_jby��gZb[he__�qZklh�bkihevamxsb_�

ky�^ey�baf_j_gby�mjh\gy�bkdZ`_gbc�ijb�k`Zlbb�bah[jZ�

`_gbc��

3615� ±� ibdh\h_� hlghr_gb_� kb]gZeZ� d�rmfm� >�@��>Zg�

guc�djbl_jbc�y\ey_lky�bg`_g_jguf� l_jfbghf��hagZqZx�

sbf�khhlghr_gb_�f_`^m�fZdkbfmfhf�\hafh`gh]h�agZq_�

gby� kb]gZeZ� b�fhsghklvx�rmfZ�� bkdZ`Zxs_]h� agZq_gby�

kb]gZeZ��Ijhs_�\k_]h�_]h�hij_^_eblv�q_j_a�kj_^g_d\Z^�

jZlbqgmx�hrb[dm�06(��
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]^_�^\Z�fhghojhfguo�bah[jZ`_gbc�,�b�.�jZaf_jZ� QPu ��

h^gh�ba�dhlhjuo�kqblZ_lky�aZrmfe_gguf�ijb[eb`_gb_f�

^jm]h]h��
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]^_�%�jZajy^ghklv�[bl�bah[jZ`_gby��

66,0� ±� bg^_dk� kljmdlmjgh]h� koh^kl\Z� >�@�� Y\ey_lky�

h^gbf� ba� f_lh^h\� baf_j_gby� koh`_klb� f_`^m� ^\mfy�

bah[jZ`_gbyfb�� 66,0�bg^_dk� wlh�f_lh^� ihegh]h� khih�

klZ\e_gby��hg�ijh\h^bl�baf_j_gb_� dZq_kl\Z�gZ�hkgh\_�

bkoh^gh]h�bah[jZ`_gby�b�mqblu\Z_l�©\hkijbylb_�hrb[�

dbª�[eZ]h^Zjy�mqzlm�kljmdlmjgh]h�baf_g_gby�bgnhjfZ�

pbb��B^_y�^Zggh]h�f_lh^Z� aZdexqZ_lky�\� lhf��qlh�ibd�

k_eb� bf_xl� kbevgmx� \aZbfhk\yav�� hkh[_ggh� dh]^Z� hgb�

[ebadb�ijhkljZgkl\_ggh��
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]^_� [P �±�kj_^g__�[�� \P �±�kj_^g__�\�� �
[V ±�^bki_jkby�[��

�
\V �±�^bki_jkby�\�� [\V �±�dh\ZjbZpby�[�b�\�� ���

�
�� /NF  �

�
�� �� /NF  ±� ^\_� i_j_f_ggu_�� ����

�� � SL[HOSHUELWV
/ �±�

^bgZfbq_kdbc�^bZiZahg�ibdk_e_c�� ������  N � �����  N �±�

dhgklZglu��

Ihemq_gguc�66,0�bg^_dk�e_`bl�\�ij_^_eZo�hl�í��^h�

����AgZq_gb_� ���^hklb]Z_lky� lhevdh�ijb�iheghc� Zml_g�

lbqghklb�h[jZaph\��

Ijb�ijh\_^_gbb�wdki_jbf_glh\�bkihevah\Zeky�iZd_l�

ijbdeZ^guo� ijh]jZff� 0DW/DE� gZ� [Za_� dhfivxl_jZ� k�

ijhp_kkhjhf� ,QWHO� 3HQWLXP� 'XDO�&RUH� k� lZdlh\hc� qZklh�

lhc�����==p�b�kbkl_fghc�iZfylvx���=[��

LZ[ebpZ����KjZ\g_gb_�f_lh^h\�njZdlZevgh]h�dh^bjh\Zgby�

Bah[jZ�
`_gb_�

DeZkkbq_kdbc� /%3�

7F� 3615� 66,0� 7F� 3615� 66,0�

$LUSODQH� ����� ������ ������� ���� ������ �������

%DERRQ� ����� ������ ������� ���� ������ �������

%DUEDUD� ����� ������ ������� ���� ������ �������

&DPHUDPDQ� ����� ������ ������� ���� ������ �������

+RXVH� ����� ������ ������� ���� ������ �������

/HQD� ����� ������ ������� ���� ������ �������

3HSSHUV� ����� ������ ������� ���� ������ �������

6DLOERDW� ����� ������ ������� ����� ������ �������

J_amevlZlu� wdki_jbf_glh\� gZ� ihemlhgh\uo� bah[jZ�

`_gbyo� >�@� �jbk�� ����ij_^klZ\e_gguo� gb`_��ijb\_^_gu� \�

lZ[e�����]^_�Lk�±�h[hagZqZ_l�\j_fy�jZ[hlu�Ze]hjblfZ���

<� j_amevlZl_� ijh\_^_gguo� wdki_jbf_glZevguo� bk�

ke_^h\Zgbc��fh`gh�k^_eZlv�ke_^mxsb_�\u\h^u��

Bkihevah\Zgb_�ehdZevguo�[bgZjguo�rZ[ehgh\�\�dZ�

q_kl\_� deZkkbnbdZlhjZ� h[eZkl_c� bah[jZ`_gby�� iha�

\hey_l�agZqbl_evgh�khdjZlblv�dhebq_kl\h�kjZ\g_gbc�

f_`^m�jZg]h\ufb�b�^hf_ggufb�h[eZklyfb��

Ijhbkoh^bl� agZqbl_evgh_� mf_gvr_gb_� \j_f_gb� jZ�

[hlu�Ze]hjblfZ��

Ih]j_rghklv� dh^bjh\Zgby� khihklZ\bfZ� k� ih]j_rgh�

klvx�dh^bjh\Zgby�ijb�deZkkbq_kdhf�f_lh^_��

G_agZqbl_evgZy� ihl_jy� dZq_kl\Z� \hkklZgh\e_ggh]h�

bah[jZ`_gby�ijb� bkihevah\Zgbb� ij_^eh`_ggh]h�f_�

lh^Z�njZdlZevgh]h�dh^bjh\Zgby�fh`_l�[ulv�dhfi_g�

kbjh\ZgZ�aZ�kq_l�m\_ebq_gby�dhebq_kl\Z�ijhkfZljb�

\Z_fuo�^hf_gguo�h[eZkl_c��

Ijb�jZkrbj_gbb�dhebq_kl\Z�^hf_gguo�h[eZkl_c��^h�

ihegbl_evguo�\uqbkebl_evguo� aZljZl�ihqlb�g_� lj_�

[m_lky�� l�d�� \uqbke_gb_� /%3� dh^Z� \uihegy_lky� ^h�

klZlhqgh�e_]dh��

AZdexq_gb_�

<� jZ[hl_� jZkkfhlj_gh� njZdlZevgh_� dh^bjh\Zgb_�

bah[jZ`_gby� gZ� hkgh\_� deZkkbnbdZpbb� h[eZkl_c� bah[�

jZ`_gby� hi_jZlhjhf� ehdZevguo� [bgZjguo� rZ[ehgh\��

Hi_jZlhj�ehdZevguo�[bgZjguo�rZ[ehgh\�ij_^klZ\ey_l�

ijhklhc�� wnn_dlb\guc� f_lh^� deZkkbnbdZpbb� l_dklmju�

ihemlhgh\uo� bah[jZ`_gbc�� bg\ZjbZglguc� d� fZkrlZ[b�

jh\Zgbx��\jZs_gbx�b�i_j_ghkm��>jm]h_�\Z`gh_�ij_bfm�

s_kl\h� ^Zggh]h� ih^oh^Z� ±� \uqbkebl_evgZy� ijhklhlZ� b�

mgb\_jkZevguc� ih^oh^� ^ey� ZgZebaZ� l_dklmju� ex[uo�

ihemlhgh\uo�bah[jZ`_gbc��

Ijbf_g_gb_�^Zggh]h�ih^oh^Z�iha\hey_l�agZqbl_evgh�

mf_gvrblv� \j_f_ggu_� b� khdjZlblv� \uqbkebl_evgu_�

jZkoh^u� ijb�njZdlZevghf� dh^bjh\Zgbb� bah[jZ`_gbc� b�

ihemqblv�ohjhrb_�wdki_jbf_glZevgu_�j_amevlZlu���

Ij_^eh`_g� gh\uc� Ze]hjblf� ©g_ihegh]hª� i_j_[hjZ�

gZ� hkgh\_� ^\hbqguo� agZq_gbc�� ihemq_gguo� k� ihfhsvx�

hi_jZlhjZ�ehdZevguo�[bgZjguo�rZ[ehgh\��Ijb�bkihev��

�

Jbk�����GZ[hj�ihemlhgh\uo�bah[jZ`_gbc�
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ah\Zgbb�wlh]h�Ze]hjblfZ� ©k�ihl_j_c� dZq_kl\Zª�hrb[dZ�

\hkklZgh\e_gby� bah[jZ`_gby� fZeh� mklmiZ_l� deZkkbq_�

kdhfm�Ze]hjblfm��Z�ih�kdhjhklb�ij_\hkoh^bl�_]h���

Ihemq_gh� agZqbl_evgh_� m\_ebq_gb_� kdhjhklb� jZ[h�

lu� ij_^eh`_ggh]h� Ze]hjblfZ� njZdlZevgh]h� dh^bjh\Z�

gby�ijb�khihklZ\bfhc�kl_i_gb�k`Zlby���

Ba� \k_]h� wlh]h� ke_^m_l�� qlh� lj_[m_lky� ^Zevg_cr__�

bamq_gb_�hi_jZlhjZ�ehdZevguo�[bgZjguo�rZ[ehgh\�ijb�

njZdlZevghf�dh^bjh\Zgbb�bah[jZ`_gbc�^ey�_]h�ijbf_�

g_gby� ijb� h[jZ[hld_� [hevrbo� h[t_fh\� ]jZnbq_kdhc�

bgnhjfZpbb���

Ebl_jZlmjZ�

���%DUQVOH\�0���DQG�+XUG�/���)UDFWDO�,PDJH�&RPSUHVVLRQ����

:HOOHVOH\��0$��$�.�3HWHUV��/WG���������

���-DFTXLQ� $�(�� )UDFWDO� LPDJH� FRGLQJ�� $� UHYLHZ� ��� 3UR�

FHHGLQJV�RI�WKH�,(((��������9RO����������3�������������

���:HOVWHDG�6���)UDFWDO�DQG�:DYHOHW� ,PDJH�&RPSUHVVLRQ�

7HFKQLTXHV� ��� 7XWRULDO� 7H[WV� LQ� 2SWLFDO� (QJLQHHULQJ�� 63,(�

3XEOLFDWLRQV��������9RO�����

���2MDOD� 7��� 3LHWLNDLQHQ� 0��� 0DHQSDD� 7�� 0XOWL� UHVROXWLRQ�

JUD\�VFDOH� DQG� URWDWLRQ� LQYDULDQW� WH[WXUH� FODVVLILFDWLRQ� ZLWK�

ORFDO�ELQDU\�SDWWHUQV����,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�$QDO\VLV�

DQG�0DFKLQH�,QWHOOLJHQFH��������9RO�����������3�����±�����

���$KRQHQ�7���+DGLG�$���DQG�3LHWLNDLQHQ�0��)DFH�UHFRJQL�

WLRQ� ZLWK� ORFDO� ELQDU\� SDWWHUQV� ��� 3URF�� (XURSHDQ� &RQI��

&RPSXWHU�9LVLRQ��������3�����±�����

���7DNDOD�9���$KRQHQ�7���3LHWLNDLQHQ�0��%ORFN�EDVHG�PHW�

KRGV�IRU�LPDJH�UHWULHYDO�XVLQJ�ORFDO�ELQDU\�SDWWHUQV����6FDQGL�

QDYLDQ� &RQIHUHQFH� RQ� ,PDJH� $QDO\VLV�� -RHQVXX�� )LQODQG��

������3�����±�����

���KWWSV���VLSL�XVF�HGX�GDWDEDVH�GDWDEDVH�SKS"YROXPH PLVF��

���KWWSV���UX�ZLNLSHGLD�RUJ�ZLNL�3615��

���KWWSV���UX�ZLNLSHGLD�RUJ�ZLNL�66,0��
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Ij_^klZ\e_g�ZgZeba�l_ogheh]bb�h[sbo� �g_]jZnbq_kdbo��\uqbk�

e_gbc�gZ�]jZnbq_kdbo�ijhp_kkhjZo��*3*38��ijbf_gbl_evgh�d�h[jZ�

[hld_�bah[jZ`_gbc��k_]f_glZpbb��^ey�kbkl_f�ZgZebaZ�b�h[jZ[hldb�

bah[jZ`_gbc� f_^bdh�[bheh]bq_kdbo� fbdjhh[t_dlh\�� Ijb\h^blky�

Z^ZilZpby� Ze]hjblfh\�h[jZ[hldb�^ey�jZkiZjZee_eb\Zgby�b� ih\u�

r_gby�ijhba\h^bl_evghklb��

M>D���������

HILBFBA:PBY�:E=HJBLFH<�K?=F?GL:PBB�K�IJBF?G?GB?F�F?LH>H<�
I:J:EE?EVGUO�<UQBKE?GBC�>EY�KBKL?F�:G:EBA:�BAH;J:@?GBC�

Kl_iZgh\�<�G���d�l�g���k�g�k��BgklblmlZ�ijh[e_f�mijZ\e_gby�bf��<�:��LjZi_agbdh\Z�J:G���
H�PDLO��YQVWHSDQRY#\DQGH[�UX��

6(*0(17$7,21�$/*25,7+06�237,0,=$7,21�:,7+�3$5$//(/��

&20387,1*�7(&+1,48(6�)25�,0$*(�$1$/<6,6�6<67(06�

6WHSDQRY�9�1��

7KH�SDSHU�SUHVHQWV�DQ�DQDO\VLV�RI�WKH�*HQHUDO�3URFHVVLQJ�RQ�*UDSKLFDO�3URFHVVLQJ�8QLW��*3*38��LQ�UHODWLRQ�WR�LPDJH�SURFHVVLQJ�

�VHJPHQWDWLRQ��IRU�DQDO\]HUV�RI�PHGLFDO�DQG�ELRORJLFDO�PLFUR�REMHFWV��$GDSWDWLRQ�RI�SURFHVVLQJ�DOJRULWKPV�IRU�SDUDOOHOL]DWLRQ�DQG�LQ�

FUHDVH�LQ�H[HFXWLRQ�VSHHG�DUH�VKRZQ��

.H\�ZRUGV��SDUDOOHO�FRPSXWLQJ��LPDJH�SURFHVVLQJ��VHJPHQWDWLRQ��*3*38��

�

Dexq_\u_�keh\Z��iZjZee_evgu_�\uqbke_gby��

h[jZ[hldZ�bah[jZ`_gbc��k_]f_glZpby��h[sb_� \u�

qbke_gby�gZ�]jZnbq_kdbo�ijhp_kkhjZo���

<\_^_gb_�

AZ� ihke_^g__� ^_kylbe_lb_� rbjhdh_� jZkijh�

kljZg_gb_�ihemqbeZ�l_ogheh]by�h[sbo�\uqbke_�

gbc� gZ� ]jZnbq_kdbo� ijhp_kkhjZo� �*3*38� ±� *HQHUDO�

3URFHVVLQJ� RQ� *UDSKLFDO� 3URFHVVLQJ� 8QLW��� JZa\blb_� \b�

^_hZ^Zil_jh\�reh�[eZ]h^Zjy� dhfivxl_jguf�b]jZf�b�\�

hij_^_e_gguc�fhf_gl�[ukljh^_ckl\b_�^hklb]eh�lZdh]h�

mjh\gy��qlh�iha\hebeh�jZkkfZljb\Zlv�\b^_hZ^Zil_j�dZd�

kZfhklhyl_evguc� \uqbkebl_evguc� fh^mev�� ijbf_gy_�

fuc�\�ex[uo�aZ^ZqZo���

GZ�^Zgguc�fhf_gl�\lhjhc�ih�\uqbkebl_evghc�fhs�

ghklb�kmi_jdhfivxl_j�&UD\�7LWDQ�bkihevam_l�ki_pbZeb�

abjh\Zggu_�\uqbkebl_evgu_�[ehdb�7HVOD�.��;��dhlhju_�

y\eyxlky�� ih� kmlb��[ulh\ufb� \b^_hZ^Zil_jZfb� 19LGLD�

*H)RUFH�*7;�7LWDQ��

JZ[hlZ�k�l_ogheh]b_c�*3*38�hkms_kl\ey_lky�k�ih�

fhsvx�ZiiZjZlgh�aZ\bkbfuo�b�ZiiZjZlgh�g_aZ\bkbfuo�

j_ZebaZpbc�� D� i_j\uf� hlghkylky� 19LGLD� &8'$� b� $0'�

)LUHVWUHDP��jZkkqblZggu_�gZ�jZ[hlm�k�\b^_hZ^Zil_jZfb�

khhl\_lkl\_ggh�19LGLD�b�$0'��Wlb�j_ZebaZpbb��dZd�ijZ�

\beh��iha\heyxl�^hklbqv�[hevr_]h�[ukljh^_ckl\by��l�d��

kha^Zgu� kZfbfb� jZajZ[hlqbdZfb� \b^_hZ^Zil_jh\� b�

bkihevamxl�\k_�bo�gxZgku��Ihwlhfm�ZiiZjZlgh�aZ\bkb�

fu_�j_ZebaZpbb�ijbf_gyxl�h[uqgh�^ey�hq_gv�j_kmjkh�

_fdbo� aZ^Zq� gZ� mgbdZevguo� ZiiZjZlguo� ieZlnhjfZo��

lZdbo�dZd�kmi_jdhfivxl_ju���

>ey�f_g__�j_kmjkh_fdbo��gh�[he__�fZkkh\uo�aZ^Zq��

lZdbo� dZd� h[jZ[hldZ� bah[jZ`_gbc�� p_e_khh[jZagh� bk�

ihevah\Zlv� mgb\_jkZevgu_� ZiiZjZlgh�g_aZ\bkbfu_�

j_ZebaZpbb��<�^Zgghc�jZ[hl_�bkihevam_lky�ZiiZjZlgh�

g_aZ\bkbfZy�j_ZebaZpby�2SHQ&/�>����@��WlZ�j_ZebaZpby�

hkgh\ZgZ� gZ� yaud_� &� b� jZajZ[Zlu\Z_lky� g_dhff_jq_�

kdbf� dhgkhjpbmfhf� .KURQRV*URXS�� \� dhlhjuc� \oh^yl�

[hevrbgkl\h� hkgh\guo� ijhba\h^bl_e_c� \b^_hZ^Zil_�

jh\�b�p_gljZevguo�ijhp_kkhjh\��

<�^Zgghc�jZ[hl_� bkke_^h\Zgby�ijh\h^bebkv� gZ� Zi�

iZjZlghc� ieZlnhjf_� ke_^mxs_c� dhgnb]mjZpbb�� Ijh�

p_kkhj�,QWHO�&RUH�L�������hi_jZlb\gZy�iZfylv�''5����=[��

\b^_hZ^Zil_j� Q9LGLD� *H)RUFH� *7;� ����� Ijh]jZffgZy�

kj_^Z�(PEDUFDGHUR5$'6WXGLR����6HDWWOH��

:gZeba�wnn_dlb\ghklb�l_ogheh]bb�*3*38��

^ey�k_]f_glZpbb�bah[jZ`_gbc��

gZ�ijbf_j_�kbkl_fu�©Fhjnheh]�K_lvª�

H[jZ[hldZ� bah[jZ`_gbc� y\ey_lky� m^h[ghc� aZ^Zq_c�

^ey� ijbf_g_gby� iZjZee_evguo� \uqbke_gbc��Bah[jZ`_�

gb_� khklhbl� ba� ibdk_e_c� b�� dZd�ijZ\beh��ijb� h[jZ[hld_�

dZ`^uc� ibdk_ev� baf_gy_lky� g_aZ\bkbfh� hl� j_amevlZlZ�

baf_g_gby�ij_^u^msbo��Lh�_klv�\k_�ibdk_eb�fh`gh�ba�

f_gylv� h^gh\j_f_ggh�� <� dhfivxl_jghf� ZgZebaZlhj_�

©Fhjnheh]� k_lvª� >�@� ijh\h^blky� ij_^\Zjbl_evgZy�

nbevljZpby�bah[jZ`_gby��k_]f_glZpby�b�ihklh[jZ[hldZ�

ihemq_ggh]h�k_fZglbq_kdh]h�hibkZgby���

GZb[he__�j_kmjkh_fdZy�hi_jZpby�±�wlh�k_]f_glZpby��

M`_� kms_kl\mxl� jZ[hlu� ih� ijbf_g_gbx� iZjZee_evguo�

\uqbke_gbc�d�jZaebqguf�f_lh^Zf�k_]f_glZpbb�bah[jZ�

`_gbc�� GZijbf_j�� \� >�@� Z\lhj� Z^Zilbjh\Ze� Ze]hjblf�

0HDQ�6KLIW�d�\uiheg_gbx�gZ�*38�b�ihemqbe�ijbjhkl�kdh�

jhklb�h[jZ[hldb�\� ���jZa� �gZ�*38�19LGLD�*H)RUFH�*7;�

���� hlghkbl_evgh� ijhp_kkhjZ� ,QWHO� &RUH� L�� ������ Wlhl�

Ze]hjblf�ijbf_gy_lky�^ey�k_]f_glZpbb� bah[jZ`_gbc� k�

g_ba\_klguf� dhebq_kl\hf� deZkkh\�� Ijb� ZgZeba_� bah[�

jZ`_gbc� f_^bdh�[bheh]bq_kdbo� ij_iZjZlh\� h[uqgh� aZ�

jZg__� ba\_klgh� dhebq_kl\h� deZkkh\� b� bo� ijbagZdb�� ih�

wlhfm�Ze]hjblf�0HDQ�6KLIW�fh`_l�ijb\_klb�d�ihy\e_gbx�

eh`guo� deZkkh\��<� >�@� ihdZaZgZ� l_hj_lbq_kdZy� \hafh`�

ghklv� jZkiZjZee_eb\Zgby� ]_g_lbq_kdh]h� Ze]hjblfZ� k_]�

f_glZpbb� lj_of_jguo� bah[jZ`_gbc��Ijb� ZgZeba_� bah[�

jZ`_gbc�f_^bdh�[bheh]bq_kdbo�ij_iZjZlh\�h[uqgh�bf_�
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_lky�[hevrhc�h[t_f�bkoh^guo�^Zgguo��ihfbfh�kZfh]h�

bah[jZ`_gby�� dhlhju_� g_h[oh^bfh� bkihevah\Zlv� \� lhf�

qbke_� b� ijb� k_]f_glZpbb��Wlh� iha\hebl� ih\ukblv� lhq�

ghklv� ZgZebaZ�� Ihwlhfm� p_e_khh[jZagh� ijbf_g_gb_�

ki_pbZebabjh\Zgguo� Ze]hjblfh\��<� ^Zgghc� jZ[hl_� ih�

dZaZgZ� Z^ZilZpby� ih^� iZjZee_evgu_� \uqbke_gby� bg�

l_jZdlb\gh]h� f_lh^Z� ihjh]h\hc� k_]f_glZpbb�� jZajZ�

[hlZggh]h�^ey�kbkl_fu�ZgZebaZ�bah[jZ`_gbc�©Fhjnh�

eh]�k_lvª��:e]hjblf�bgl_jZdlb\ghc�k_]f_glZpbb�ih^jZ�

amf_\Z_l� kjZ\g_gb_� dZ`^h]h� ibdk_ey� bah[jZ`_gby� k�

fZkkb\hf� hihjguo� lhq_d�� k� \uqbke_gb_f� jZkklhygbc� \�

lj_of_jguo� p\_lh\uo� ijhkljZgkl\Zo� >�@�� Bgl_jZdlb\�

ghklv�f_lh^Z�aZdexqZ_lky�g_�lhevdh�\�\u[hj_�hihjguo�

lhq_d�� ijbgZ^e_`Zsbo� dhgdj_lghc� h[eZklb� k_]f_glZ�

pbb��gh� b� \� gZkljhcd_� dhwnnbpb_glh\� jZkklhygbc��ijb�

h^gh\j_f_gghf� gZ[ex^_gbb� j_amevlZlh\� k_]f_glZpbb��

>ey� wlh]h� lj_[m_lky� ^hklZlhqgh� [hevrZy� qZklhlZ� h[�

gh\e_gby� j_amevlZlZ��H^ghihlhqguc� Ze]hjblf� gZ� p_g�

ljZevghf�ijhp_kkhj_�g_�fh`_l�h[_ki_qblv�^hklZlhqgh�

]h� [ukljh^_ckl\by� b� ijboh^behkv� hlh[jZ`Zlv� j_amev�

lZl�\�fZe_gvdhf�hdg_�ij_^\Zjbl_evgh]h�ijhkfhljZ��qlh�

g_� hq_gv� m^h[gh�� Ijbf_g_gb_� Ze]hjblfh\� iZjZee_ev�

ghc� h[jZ[hldb� gZ� ]jZnbq_kdhf� ijhp_kkhj_� iha\hebl�

hlh[jZ`Zlv�j_amevlZl�k�ijb_fe_fhc�qZklhlhc�^ey�\k_]h�

bah[jZ`_gby� �beb� m\_ebqblv� gZ� ihjy^hd� jZaf_j� hdgZ�

ij_^\Zjbl_evgh]h�ijhkfhljZ�^ey�hq_gv�[hevrbo�bah[�

jZ`_gbc���

>ey� ZgZebaZ� [ukljh^_ckl\by� iZjZee_evgh]h� Ze]h�

jblfZ� k_]f_glZpbb� [ue� k]_g_jbjh\Zg� jy^� kbgl_lbq_�

kdbo� bah[jZ`_gbc� jZaf_jZfb� ����o������ ����o������

����o����� b� ����o�����ibdk_e_c��Ijbf_j� lZdh]h� bah[�

jZ`_gby�ijb\_^_g�gZ�jbk�����Bah[jZ`_gby�kha^Z\Zebkv�

gZ�hkgh\_�j_Zevguo�bah[jZ`_gbc�ij_iZjZlh\�ij_^klZ�

l_evghc�`_e_au�>�@��

�

� Z�� [��

Jbk����Ijbf_j�kbgl_lbq_kdh]h�bah[jZ`_gby��

gZ�hkgh\_�ij_iZjZlh\�ij_^klZl_evghc�`_e_au�jZaf_jhf�

����o�����ibdk_e_c��^ey�ZgZebaZ�ijhba\h^bl_evghklb��

�Z��bkoh^gh_��[��k_]f_glbjh\Zggh_�

<� kbkl_f_� ©Fhjnheh]�k_lvª� \k_� jZkq_lu� ijb� k_]�

f_glZpbb�fh]ml�\_klbkv�dZd�\�ijhkljZgkl\_�5*%�� lZd�b�

+69� �p\_l��gZkus_gghklv��yjdhklv���IjhkljZgkl\h�+69�

emqr_�ih^oh^bl�^ey�\u^_e_gby�h[eZkl_c�gZ�bah[jZ`_�

gbb��dZd�ihdZaZgh�\�>�@��gh�lj_[m_l�^hihegbl_evguo�\u�

qbke_gbc���

GZ� jbk�� �� ihdZaZg� ]jZnbd� m\_ebq_gby� \j_f_gb� k_]�

f_glZpbb� gZ� p_gljZevghf� ijhp_kkhj_� \� ijhkljZgkl\_�

5*%�b�+69�\�aZ\bkbfhklb�hl�jZaf_jZ�bah[jZ`_gby��Ijb�

jZaf_j_� bah[jZ`_gby� ���03L[�iZ^_gb_�ijhba\h^bl_ev�

ghklb�^hklb]Z_l�������

�

Jbk�����=jZnbd�aZ\bkbfhklb�kdhjhklb�jZkq_lZ��k���

gZ�p_gljZevghf�ijhp_kkhj_�hl�jZaf_jZ�bah[jZ`_gby��03L[��

^ey�ijhkljZgkl\Z�5*%�b�+69�

Ijb� k_]f_glZpbb� k� ihfhsvx� l_ogheh]bb� *3*38�

ij_h[jZah\Zgb_�ijhkljZgkl\Z�p\_lh\�5*%�d�+69�ijhba�

\h^blky�ih�nhjfmeZf��

�
�
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]^_�5��*��%�±�khhl\_lkl\_ggh�djZkguc��kbgbc�b�a_e_guc�

dhfihg_glu�p\_lZ��Z�+��6��9�±�p\_l��gZkus_gghklv�b�yj�

dhklv�� <k_� iZjZf_lju� fh]ml� ijbgbfZlv� agZq_gby� hl� ���

^h����Wlh�g_�hilbfZevgu_�nhjfmeu�k�lhqdb�aj_gby�fZ�

l_fZlbdb��gh�hgb�[he__�m^h[gu�^ey�\uqbke_gby�ki_pbZ�

ebabjh\Zgguf�]jZnbq_kdbf�ijhp_kkhjhf�ih�l_ogheh]bb�

*3*38�� Djhf_� lh]h�� ijb� dh^bjh\Zgbb� nhjfme� [ueb�
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fZdkbfZevgh� rbjhdh� bkihevah\Zgu� \_dlhjgu_� hi_jZ�

pbb� >�@�� gZ� dhlhju_� ]jZnbq_kdbc� ijhp_kkhj� jZkkqblZg��

Wlh� iha\hebeh� khdjZlblv� jZaju\� \� [ukljh^_ckl\bb�

f_`^m�Ze]hjblfZfb�k�5*%�b�+69�^h������GZ�jbk����ijb�

\_^_g�ZgZeh]bqguc�]jZnbd��jbk������gh�k�bkihevah\Zgb�

_f�]jZnbq_kdh]h�ijhp_kkhjZ��

�

Jbk�����=jZnbd�aZ\bkbfhklb�kdhjhklb�jZkq_lZ��k���

gZ�]jZnbq_kdhf�ijhp_kkhj_�hl�jZaf_jZ�bah[jZ`_gby��03L[��

^ey�ijhkljZgkl\Z�5*%�b�+69�

JZkklhygb_� f_`^m� l_dms_c� lhqdhc� bah[jZ`_gby� b�

hihjgufb�lhqdZfb�^ey�ijhkljZgkl\Z�5*%�\uqbkey_lky�

ih�nhjfme_��

� � �� � � � � �' 5Q 5L *Q *L %Q %L � � � � � ��

]^_�5Q��*Q��%Q� ±� djZkguc�� a_e_guc� b�kbgbc� dhfihg_gl�

p\_lZ�l_dms_c�hihjghc�lhqdb��Z�5L��*L��%L�±�dhfihg_glu�

p\_lZ�l_dms_c�lhqdb�bah[jZ`_gby��

>ey�ijhkljZgkl\Z�+69�nhjfmeZ�bf__l�\b^��

� � �� � � � � �' ;Q ;L <Q <L 9Q 9L � � � � � ��

]^_� 9Q�� 9L� ±� agZq_gb_� yjdhklb� hihjghc� lhqdb� b� lhqdb�

bah[jZ`_gby��Z�;Q��;L��<Q��<L� ±dhhj^bgZlu��ij_h[jZah�

\Zggu_�ba�iheyjguo�dhhj^bgZl�+6�ih�nhjfmeZf��

FRV� � �

� � �

; + 6

< VLQ + 6

 u

 � u
�

>ey� \uqbke_gby� jZkklhygby� ijbf_g_gZ� [ukljZy�

nmgdpby� KDOIBVTUW� >�@�� WlZ�nmgdpby� h[eZ^Z_l� ihgb`_g�

ghc�lhqghklvx��Z�bf_ggh������8/3��8/3�±�wlh�_^bgbpZ�

gZbf_gvr_c� lhqghklb� �XQLW� RI� OHDVW� SUHFLVLRQ��� lh� _klv�

fbgbfZevgh_� jZkklhygb_� f_`^m� khk_^gbfb� qbkeZfb� k�

ieZ\Zxs_c� lhqdhc�� >ey� ��� [blguo� \uqbke_gbc� wlh�

������������������ LZdbf� h[jZahf�� nmgdpby� KDOIBVTUW�

\u^Z_l� j_amevlZl� k� rZ]hf� ��������������������� �

 ������������������� KjZ\g_gb_� j_amevlZlh\� k_]f_glZ�

pbb�k�iheghc�b�ihgb`_gghc� lhqghklvx�ihdZaZeh�hlkml�

kl\b_�jZaebqbc���

�

Jbk�����=jZnbd�aZ\bkbfhklb�kdhjhklb�jZkq_lZ��k��hl�jZaf_jZ�

bah[jZ`_gby��03L[��^ey�[ukljhc�nmgdpbb��*385*%����

b�nmgdpbb�k�iheghc�lhqghklvx��*385*%��

Ijbf_g_gb_� [ukljhc�nmgdpbb� iha\hey_l� m\_ebqblv�

[ukljh^_ckl\b_� \� kj_^g_f� gZ� �������� ijbq_f� jZagbpZ�

jZkl_l�\f_kl_�k�m\_ebq_gb_f�jZaf_jZ�h[jZ[Zlu\Z_fh]h�

bah[jZ`_gby��Wlh�h[tykgy_lky�l_f��qlh�ijb�m\_ebq_gbb�

jZaf_jZ�bah[jZ`_gby�mf_gvrZ_lky�ijhp_gl�gZd�eZ^guo�

jZkoh^h\��k\yaZgguo�k�ih^]hlh\dhc�bah[jZ`_gby��b�m\_�

ebqb\Z_lky�ijhp_gl�kh[kl\_ggh�\uqbke_gbc��

<� lZ[e�� �� ij_^klZ\e_gu� \k_� j_amevlZlu� baf_g_gbc�

\j_f_gb� jZ[hlu� Ze]hjblfh\� k_]f_glZpbb�� ^ey� h^ghih�

lhqgh]h� Ze]hjblfZ� gZ� p_gljZevghf� ijhp_kkhj_� \� ijh�

kljZgkl\_�5*%��&385*%���iZjZee_evgh]h�Ze]hjblfZ�gZ�

]jZnbq_kdhf� ijhp_kkhj_� �*385*%��[ukljh]h� iZjZe�

e_evgh]h� Ze]hjblfZ� k� ihgb`_gghc� lhqghklvx�

�*385*%���� h^ghihlhqgh]h� Ze]hjblfZ� \� ijhkljZgkl\_�

+69� �&38+69�� b�[ukljh]h� iZjZee_evgh]h� Ze]hjblfZ� \�

ijhkljZgkl\_�+69��*38+69�����

LZ[ebpZ����

� &38�
5*%�

*38�
5*%���

*38�
5*%�

&38�
+69�

*38�
+69���

�� ������ ������ ������ ������ ������

�� ������ ������ ������ ����� ������

��� ������� ������ ������ ������� �����

��� ������� ������ ������ ������ ������

<b^gh��qlh�m\_ebq_gby�[ukljh^_ckl\by�hl�ijbf_g_gby�

iZjZee_evguo� \uqbke_gbc� ^hklb]Z_l� ��� jZa�� GZ� jbk�� ��

ij_^klZ\e_gZ� bgnhjfZpby� ba� lZ[e�� �� \� ]jZnbq_kdhf�

\b^_��ljb�]jZnbdZ�^ey�*38�ijZdlbq_kdb�kebebkv�\�h^bg��

�

Jbk�����=jZnbd�aZ\bkbfhklb�kdhjhklb�jZkq_lZ��k���

hl�jZaf_jZ�bah[jZ`_gby��03L[��

AZdexq_gb_�

<� j_amevlZl_� ijh\_^_gguo� bkke_^h\Zgbc�fh`gh� hl�

f_lblv�� qlh� h[jZ[hldZ� bah[jZ`_gbc� y\ey_lky� ohjhrh�

jZkiZjZee_eb\Z_fhc� aZ^Zq_c�� Ijbf_g_gb_� iZjZee_ev�

guo� Ze]hjblfh\� k� bkihevah\Zgb_f� l_ogheh]bb� � h[sbo�

\uqbke_gbc� gZ� \b^_hZ^Zil_j_� iha\hebeh� mkdhjblv� k_]�

f_glZpbx�bah[jZ`_gbc�^h����jZa��

Bkihevah\Zgb_�[ukljuo�nmgdpbc�k�ihgb`_gghc� lhq�

ghklvx� g_� kdZau\Z_lky� gZ� j_amevlZl_� k_]f_glZpbb� ±�

ihibdk_evgh_� kjZ\g_gb_� k_]f_glbjh\Zgguo� bah[jZ`_�

gbc� ihdZaZeh�� qlh�j_amevlZl� g_� hlebqZ_lky�hl� lZdh\h]h�

ijb� jZkq_lZo� k� iheghc� lhqghklvx�� Mkdhj_gb_� ijb� wlhf�

khklZ\ey_l�\�kj_^g_f� ��������Ijbf_g_gb_�hilbfbabjh�

\Zggh]h�Ze]hjblfZ�ij_h[jZah\Zgby�ijhkljZgkl\Z�5*%�\�

+69�iha\hebeh�m\_ebqblv�[ukljh^_ckl\b_�_s_�gZ�������

LZdbf�h[jZahf��iZjZee_evgZy�h[jZ[hldZ�gZ�bkihevam�

_fhf�\�jZ[hl_�h[hjm^h\Zgbb��\b^_hZ^Zil_j�19LGLD*H)RUFH�

�����iha\hey_l�ijh\h^blv�k_]f_glZpbx�j_Zevguo�bah[jZ�

`_gbc��h[uqgh�g_�[he__���03L[��kh�kdhjhklvx��ijb[eb`_g�

ghc� d� j_Zevghfm� \j_f_gb�� AZ^_j`dZ� khklZ\ey_l� ����fk��

LZdZy�aZ^_j`dZ�iha\hey_l�hldZaZlvky�hl�hdgZ�ij_^\Zjbl_ev�

gh]h�ijhkfhljZ�ijb�gZkljhcd_�ihjh]h\�k_]f_glZpbb��dZd�[u�

eh�jZg__��b�\u\h^blv�j_amevlZl�ijyfh�gZ�bah[jZ`_gb_��
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Ebl_jZlmjZ�

���$DIWDE0XQVKL�� %HQHGLFW� 5�� *DVWHU�� 7LPRWK\� *�� 0DWW�

VRQ�� -DPHV� )XQJ�� 'DQ� *LQVEXUJ�� 2SHQ&/3URJUDPPLQJ�

*XLGH��±�$GGLVRQ�:HVOH\3URIHVVLRQDO��������

���$DIWDE0XQVKL��7KH�2SHQ&/�6SHFLILFDWLRQ� ��������.UR�

QRV*URXS�������

���Ihih\Z� =�F���Kl_iZgh\�<�G���>jm`bgbg�X�H���>yl�

qbgZ�B�N��Fgh]hnmgdpbhgZevguc�bgnhjfZpbhggh�\uqbk�

ebl_evguc�dhfie_dk�ZgZebaZ�b�^bZ]ghklbdb�bah[jZ`_gbc�

��� BgnhjfZpbhggu_� l_ogheh]bb� b� \uqbkebl_evgu_� kb�

kl_fu�������������K���������

���>bfZrh\Z� F�I�� J_ZebaZpby� Ze]hjblfZ� k_]f_glZ�

pbb�bah[jZ`_gbc�0HDQ6KLIW�gZ�*38� ���K[hjgbd�ljm^h\�;�

<k_jhkkbckdhc� dhgn_j_gpbb� ©<ukhdhijhba\h^bl_evgu_�

iZjZee_evgu_� \uqbke_gby� gZ� deZkl_jguo� kbkl_fZoª�

������L���±�k������

���>jug^bd� J�<��� Ijb\Zeh\� F�<�� JZkiZjZee_eb\Zgb_�

w\hexpbhgguo� f_lh^h\� k_]f_glZpbb� lj_of_jguo� f_^b�

pbgkdbo� bah[jZ`_gbc���� BgnhjfZpbhggu_� mijZ\eyxsb_�

kbkl_fu�b�dhfivxl_jguc�fhgblhjbg]��±�>hg_pd��>hgGLM��

��������K�������������

���Ihih\Z� =�F���Kl_iZgh\�<�G���>jm`bgbg�X�H��Bgl_�

jZdlb\guc�f_lh^�h[jZ[hldb�p\_lguo�bah[jZ`_gbc�h[t_d�

lh\� [bheh]bq_kdhc� ijbjh^u� ^ey� ihemq_gby� bo� k_fZg�

lbq_kdh]h�hibkZgby� ���Kbkl_fguc�ZgZeba�b�mijZ\e_gb_�\�

[bhf_^bpbgkdbo�kbkl_fZo��������L����������K�����������

���Ihih\Z�=�F���>jm`bgbg�X�H���Kl_iZgh\�<�G���>ylqb�

gZ�B�N���QZah\Z�G�E���;_jsZgkdZy�:�F���F_evgbdh\Z�G�<��

Dhebq_kl\_ggZy�^bZ]ghklbdZ�hgdheh]bq_kdbo�aZ[he_\Zgbc�

ij_^klZl_evghc�`_e_au�k�bkihevah\Zgb_f�dhfivxl_jgh�

]h�ZgZebaZlhjZ�©Fhjnheh]�K_lvª� ���Kbkl_fguc�ZgZeba�b�

mijZ\e_gb_�\�[bhf_^bpbgkdbo�kbkl_fZo��������L����������

K�����������
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Ij_^klZ\e_gu� j_ZebaZpby� b� bkke_^h\Zgb_� Ze]hjblfZ�rmfhih�

^Z\e_gby�� ihkljh_ggh]h� gZ� hkgh\_� Z\lhwgdh^_jZ��:\lhwgdh^_j� y\�

ey_lky�jZagh\b^ghklvx�g_cjhgghc�k_lb�ijyfh]h�jZkijhkljZg_gby��

h[mqZ_fhc� [_a� mqbl_ey�� >ey� l_klbjh\Zgby� ij_^eh`_ggh]h� Ze]h�

jblfZ�nbevljZpbb� bkihevah\Zebkv� klZg^Zjlgu_� [Zau�l_klh\uo�

bah[jZ`_gbc�� <� dZq_kl\_� fh^_eb�rmfZ� jZkkfZljb\Zeky� Z^^blb\�

guc� [_euc� ]Zmkkh\kdbc� rmf�� Ijb\_^_gu� qbke_ggu_� b� \bamZevgu_�

j_amevlZlu��^_fhgkljbjmxsb_�hkgh\gu_�hkh[_gghklb�ij_^eh`_g�

gh]h�Ze]hjblfZ��

M>D���������

NBEVLJ:PBY�PBNJH<UO�BAH;J:@?GBC�G:�HKGH<?�:<LHWGDH>?J:�

BiZlh\�:�:���ZkibjZgl�dZn_^ju�^bgZfbdb�we_dljhgguo�kbkl_f�YjhkeZ\kdh]h�]hkm^Zjkl\_ggh]h��
mgb\_jkbl_lZ�bf��I��=��>_fb^h\Z��H�PDLO��DUWR\PLSDWRY#JPDLO�FRP��

<hehoh\�<�:���d�l�g���^hp_gl�dZn_^ju�^bgZfbdb�we_dljhgguo�kbkl_f�YjhkeZ\kdh]h�]hkm^Zjkl\_ggh]h�
mgb\_jkbl_lZ�bf��I��=��>_fb^h\Z��H�PDLO��YRORNKRY#SLFODE�UX��

Ijbhjh\�:�E���^�l�g���^hp_gl�dZn_^ju�^bgZfbdb�we_dljhgguo�kbkl_f�YjhkeZ\kdh]h�]hkm^Zjkl\_ggh]h�
mgb\_jkbl_lZ�bf��I��=��>_fb^h\Z��H�PDLO��DQGFDW#\DQGH[�UX��

:iZevdh\�B�<���d�l�g���^hp_gl�dZn_^ju�^bgZfbdb�we_dljhgguo�kbkl_f�YjhkeZ\kdh]h�]hkm^Zjkl\_ggh]h�
mgb\_jkbl_lZ�bf��I��=��>_fb^h\Z��H�PDLO��LO\D#DSDONRII�UX��
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IHHGIRUZDUG�QHXUDO�QHWZRUN��ZKLFK�LV�XQVXSHUYLVHG�OHDUQLQJ�DOJRULWKP��6WDQGDUG�GDWDVHW�ZHUH�XVHG�WR�WHVW�WKH�SURSRVHG�ILOWHULQJ�DO�
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LQJ�WKH�PDLQ�IHDWXUHV�RI�FRQVLGHUHG�DOJRULWKP��

.H\�ZRUGV��LPDJH�ILOWHULQJ��PDFKLQH�OHDUQLQJ��IHHGIRUZDUG�QHXUDO�QHWZRUN��DXWRHQFRGHU��

�

Dexq_\u_� keh\Z�� nbevljZpby� bah[jZ`_�

gbc��fZrbggh_� h[mq_gb_�� g_cjhggZy� k_lv� ijy�

fh]h�jZkijhkljZg_gby��Z\lhwgdh^_j��

<\_^_gb_�

GZ� k_]h^gyrgbc�^_gv� Ze]hjblfu�pbnjh\hc�

h[jZ[hldb� bah[jZ`_gbc�� Z� bf_ggh�rmfhih^Z\�

e_gby� >�@��rbjhdh�ijbf_gyxlky�\� h[eZklb� kh\�

j_f_gghc� gZmdb� b� l_ogbdb� b� bf_xl�fgh`_kl\h�

ijZdlbq_kdbo�ijbeh`_gbc��GZijbf_j��fh`gh�bk�

ihevah\Zlv�Ze]hjblfu�rmfhih^Z\e_gby�\�dZq_kl\_�wlZ�

iZ� ij_^h[jZ[hldb� pbnjh\uo� bah[jZ`_gbc� \� kbkl_fZo�

l_ogbq_kdh]h� aj_gby� beb� ^ey� h[jZ[hldb� f_^bpbgkdbo�

kgbfdh\�� k^_eZgguo� \� jZaguo� ^bZiZahgZo� ^ebg� \heg��

LZd`_�^ey�q_eh\_dZ�gZb[he__�\Z`ghc�qZklvx�bgnhjfZ�

pbb� y\ey_lky� __� \bamZevgZy� khklZ\eyxsZy�� bf_ggh�

ihwlhfm�h[jZ[hldZ�pbnjh\uo�bah[jZ`_gbc�klhev�g_h[�

oh^bfZ�gZ�^Zgguc�fhf_gl�\j_f_gb��

Ih^Z\e_gb_�rmfZ�\�hkgh\ghf�bkihevam_lky�k�p_evx�

memqr_gby�\bamZevgh]h�\hkijbylby��lh�_klv�ij_^gZagZ�

q_gh� ^ey� ijb[eb`_gby� ©bkdZ`_ggh]hª� bah[jZ`_gby� d�

©b^_Zevghfmª��<�qZklghklb��bah[jZ`_gby��ihemq_ggu_�\�

g_[eZ]hijbylguo� mkeh\byo� kt_fdb�� ih^\_j]Zxlky� \ha�

^_ckl\bx� jZaebqguo� rmfh\�� dhlhju_� kha^Zxlky� we_d�

ljhgbdhc� mkljhckl\� �ihemijh\h^gbdh\u_� k_gkhju�� nh�

lhZiiZjZlZ��<ke_^kl\b_�q_]h��^ey�ihemq_gby�\ukhdhdZ�

q_kl\_gguo� bah[jZ`_gbc� g_h[oh^bfh� jZajZ[Zlu\Zlv�

ih^oh^u��iha\heyxsb_�ih^Z\eylv�wlb�rmfu��

Klhbl�hlf_lblv��qlh�Ze]hjblfu�nbevljZpbb�h[uqgh�

jZajZ[Zlu\Zxlky�^ey�ih^Z\e_gby�dZdh]h�lh�dhgdj_lgh]h�

rmfZ�� lZd� dZd� gZ� ^Zgguc� fhf_gl� g_� kms_kl\m_l� mgb�

\_jkZevguo�nbevljh\�� kihkh[guo� ^_l_dlbjh\Zlv� b� ih�

^Z\eylv� \k_� \hafh`gu_� \b^u� rmfh\�� H^gZdh� fgh]b_�

rmfu� fh`gh� ^h\hevgh� ohjhrh� Ziijhdkbfbjh\Zlv� fh�

^_evx� Z^^blb\gh]h� [_eh]h� ]Zmkkh\kdh]h�rmfZ� �:;=R���

qlh�ke_^m_l�ba�p_gljZevghc�ij_^_evghc� l_hj_fu��\�dh�

lhjhc� ]h\hjblky� h� lhf�� qlh� kmffZ� ba� [hevrh]h� qbkeZ�

kemqZcguo� \_ebqbg�� bf_xsbo� ijhba\hevgh_� jZkij_^_�

e_gb_�� gZbemqrbf� h[jZahf� hibku\Z_lky� ]Zmkkh\kdbf�

jZkij_^_e_gb_f�� Bf_ggh� ihwlhfm� \� gZklhys_c� jZ[hl_�

ijb�j_ZebaZpbb�b�l_klbjh\Zgbb�Ze]hjblfh\�nbevljZpbb�

bkihevah\ZeZkv�fh^_ev�:;=R��

>hklZlhqgh� bgl_j_kguf� ih^oh^hf� d� aZ^Zq_� nbevl�

jZpbb� bah[jZ`_gbc� y\ey_lky� bkihevah\Zgb_� f_lh^h\�

fZrbggh]h� h[mq_gby� >�@��FZrbggh_� h[mq_gb_� ±� wlh� h[�

rbjgZy� h[eZklv� gZmdb� b� l_ogbdb�� ih^jZa^_e� bkdmkkl�

\_ggh]h� bgl_ee_dlZ�� bkihevamxsbc� jZa^_eu�fZl_fZlb�

q_kdhc�klZlbklbdb��l_hjbb�\_jhylghkl_c��qbke_ggu_�f_�

lh^u� hilbfbaZpbb� ^ey� ba\e_q_gby� ihe_aghc� bgnhjfZ�

pbb� �agZgby�� ba� ^Zgguo�� F_lh^u� fZrbggh]h� h[mq_gby�

bkihevamxlky� ^ey� deZkkbnbdZpbb�� deZkl_jbaZpbb�� ZgZ�

ebaZ� [hevrbo� [Za� ^Zgguo� b� ^ey� ^jm]bo� ZdlmZevguo� gZ�

k_]h^gyrgbc� ^_gv� gZmqgh�l_ogbq_kdbo� aZ^Zq�� <� jZ[hl_�

ij_^eZ]Z_lky� j_ZebaZpby� Ze]hjblfZ� nbevljZpbb� pbn�

jh\uo� bah[jZ`_gbc�� ihkljh_ggZy� gZ� hkgh\_� h^gh]h� ba�

f_lh^h\�fZrbggh]h�h[mq_gby�±�Z\lhwgdh^_jZ��

HibkZgb_�Ze]hjblfZ�nbevljZpbb�

:\lhwgdh^_j� �Z\lhZkkhpbZlhj�� ij_^klZ\ey_l� kh[hc�

ki_pbZevgmx�g_cjhggmx�k_lv�ijyfh]h�jZkijhkljZg_gby�
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>��� �@�� dhlhjZy� h[mqZ_lky� [_a� mqbl_ey�� lh� _klv�� g_�

bkihevamy� jZaf_q_ggmx� [Zam� ^Zgguo�� Wlh� g_cjhggZy�

k_lv�ih^[bjZ_l� agZq_gby� \uoh^h\� lZdbf� h[jZahf��qlh�

[u� hgb� [ueb� dZd� fh`gh� [eb`_� d� agZq_gbyf� gZ� \oh^_�

k_lb�� GZ� jbk���� ij_^klZ\e_gZ� fh^_ev� lj_okehcgh]h�

Z\lhwgdh^_jZ� �h^bg� \oh^ghc� kehc�� h^bg� kdjuluc� b�

h^bg�\uoh^ghc���<oh^ghc�kehc�kh^_j`bl�r_klv�\oh^guo�

_^bgbp� �g_cjhgh\�� b� h^gm� _^bgbpm� kf_s_gby� � �[  ��

kdjuluc� kehc� kh^_j`bl� ljb� kdjulu_� _^bgbpu� b� h^gm�

_^bgbpm� kf_s_gby�
���

� �D  �� \uoh^ghc� kehc� kh^_j`bl�

lZdh_�`_�qbkeh�_^bgbp��qlh�b�\oh^ghc��

�

Jbk�����Ko_fZ�Z\lhwgdh^_jZ��]^_� � �[  �b�
���

� �D  �±��

_^bgbpu�kf_s_gby�\h�\oh^ghf�b�kdjulhf�kehyo���

Djm`dZfb�h[hagZq_gu�g_cjhgu�\�kehyo��Z�klj_edZfb�ihdZaZgu�

kh_^bg_gby�f_`^m�g_cjhgZfb�jZaguo�keh_\�

:\lhwgdh^_j�iulZ_lky�ihemqblv�nmgdpbx� �]bihl_am��

� � � �|
: E
K [ [ �dhlhjZy�Ziijhdkbfbjm_l�\oh^�[�hp_gdhc� Ö[ �

gZ�\uoh^_��dZd�ihdZaZgh�gZ�jbk�����>ey�lh]h�qlh[u�ij_�

h[jZah\Zgb_� g_� [ueh� ljb\bZevguf�� gZ� kdjuluc� kehc�

Z\lhwgdh^_jZ�gZdeZ^u\Zxl�h]jZgbq_gb_��Qbkeh�_^bgbp�

\�kdjulhf�keh_�^he`gh�[ulv�f_gvr_��q_f�\h�\oh^ghf��

B^_glbqgh_� hlh[jZ`_gb_� Ö  [ [ �g_� iha\hey_l� ihemqblv�

©bgl_j_kgh]hª�j_r_gby��

H]jZgbq_gb_� qbkeZ� g_cjhgh\� \� kdjulhf� keh_� iha�

\hey_l� ihemqblv� k`Zlh_� ij_^klZ\e_gb_� \oh^guo� ^Zg�

guo�� \� kfuke_� ihgb`_gby� bo� jZaf_jghklb�� Wlh� hagZ�

qZ_l��qlh�Z\lhwgdh^_j�h[mqZ_lky�\hkklZgZ\eb\Zlv�\oh^�

gu_�^Zggu_�ba�k`Zlh]h�ij_^klZ\e_gby��qlh�fh`_l�[ulv�

ihe_agh�^ey�j_ZebaZpbb�Ze]hjblfZ�rmfhih^Z\e_gby��

H[mq_gb_� lZdhc� g_cjhgghc� k_lb� \uihegy_lky� k� bk�

ihevah\Zgb_f� f_lh^Z� h[jZlgh]h� jZkijhkljZg_gby�

hrb[db� iml_f� fbgbfbaZpbb� klhbfhklghc� nmgdpbb��

gZijbf_j�� k� ihfhsvx� ]jZ^b_glgh]h� kimkdZ�� iha\heyx�

s_]h�gZkljhblv�\_kZ��iZjZf_lju�fh^_eb��Z\lhwgdh^_jZ�

b�ihemqblv�]bihl_am� � � � �|
: E
K [ [ �

JZkkfhljbf� Ze]hjblf� rmfhih^Z\e_gby� gZ� hkgh\_�

fh^_eb� lj_okehcgh]h� Z\lhwgdh^_jZ�� ijbf_j� dhlhjh]h�

ijb\_^_g�\ur_��Ko_fZ�ij_^eZ]Z_fh]h�Ze]hjblfZ�nbevl�

jZpbb� bah[jZ`_gby� gZ� hkgh\_� Z\lhwgdh^_jZ� ij_^klZ\�

e_gZ�gZ�jbk�����

GZ�\oh^�Ze]hjblfZ�ihklmiZ_l�aZrmfe_ggh_�:;=R�Q �

k�gme_\uf�fZl_fZlbq_kdbf�h`b^Zgb_f�b�ba\_klghc�^bk�

i_jkb_c�1
�
�bah[jZ`_gb_�  �\� [ Q ��H[hagZqbf�q_j_a�P�L��

qbkeh� _^bgbp� \� dhgdj_lghf�keh_� Z\lhwgdh^_jZ�� ]^_� bg�

^_dk�L� ���������h[hagZqZ_l�ghf_j�kehy�k_lb��

�

Jbk�����Ko_fZ�nbevljZpbb�bah[jZ`_gby��

gZ�hkgh\_�Z\lhwgdh^_jZ�

Hkgh\gu_� wlZiu� jZ[hlu� ij_^eZ]Z_fh]h� Ze]hjblfZ�

ij_^klZ\e_gu�gb`_��

���<u^_ey_f� gZ� aZrmfe_gghf� bah[jZ`_gbb� \� kh\h�

dmighklv� i_j_dju\Zxsboky�[ehdh\�� dZ`^uc� ba� dhlhjuo�

khklhbl� ba� h[eZklb� h[mq_gby�� h[eZklb� nbevljZpbb� b�

h[eZklb�gZeh`_gby�[ehdh\�>����@��
���>ey� h[mq_gby� Z\lhwgdh^_jZ� g_h[oh^bfu� ^Zggu_��

\aylu_�ba�aZrmfe_ggh]h�bah[jZ`_gby��ihwlhfm�lj_[m_l�

ky�knhjfbjh\Zlv�fZljbpm�^Zgguo�6m��klhe[pZfb�dhlhjhc�

y\eyxlky� \k_\hafh`gu_� \_dlhjZ� h[mq_gby�� gZ[jZggu_�

\gmljb� h[eZklb� h[mq_gby��Ijb�nhjfbjh\Zgbb� \_dlhjh\�

h[mq_gby�\gmljb�h[eZklb�h[mq_gby�\u[bjZxlky�\k_\ha�

fh`gu_�[ehdb�jZaf_jhf� OîO��dhlhju_�aZl_f�ij_^klZ\ey�

xlky� \� \b^_� \_dlhjh\� klhe[ph\� jZaf_jhf� O��� FZljbpZ�

^Zgguo�6m� bf__l� jZaf_j� O
�
îQ�� ]^_� O�� ±� jZaf_j� \_dlhjh\�

h[mq_gby�� lh� _klv� jZaf_jghklv�^Zgguo�� Q� ±� dhebq_kl\h�

gZ[jZgguo�\_dlhjh\�h[mq_gby��

���Ih^]hlZ\eb\Z_f� h[jZ[Zlu\Z_fu_� ^Zggu_�� khklh�

ysb_�ba�yjdhkl_c�ibdk_e_c�bah[jZ`_gby�\��^ey�h[mq_gby�

Z\lhwgdh^_jZ�� Z� bf_ggh��ijhba\h^bf�fZkrlZ[bjh\Zgb_�

^Zgguo�\�6m�iml_f�^_e_gby�bo�gZ�fZdkbfZevgh_� agZq_�

gb_� yjdhklb� ibdk_ey� \� aZrmfe_gghf� bah[jZ`_gbb��Ih�

emq_ggmx�fZljbpm�h[hagZqbf�q_j_a� �
\
6 �

���Bkihevam_f�fh^_ev�Z\lhwgdh^_jZ��m�dhlhjh]h�qbk�

eh�\oh^guo�_^bgbp�P���
�\�i_j\hf�keh_�[m^_l�jZ\gh�jZa�

f_jm� \_dlhjZ� h[mq_gby� O��� lh� _klv� qbkeh� g_cjhgh\�

\h�\oh^ghf�keh_�aZ\bkbl�hl�jZaf_jghklb�^Zgguo�\�fZl�

jbp_� �
\
6 �Dhebq_kl\h� g_cjhgh\� \� kdjulhf� keh_� ^he`gh�

[ulv� f_gvr_� dhebq_kl\Z� g_cjhgh\� \h� \oh^ghf� keh_�

�P����
��P���

���Wlh�mkeh\b_�lj_[m_lky�^ey�lh]h��qlh[u�Z\lh�

wgdh^_j� k`Ze� \oh^gu_� ^Zggu_�� hl[jhkb\� k\yaZggu_� k�

rmfhf� dhfihg_glu��Wlbf� Z\lhwgdh^_j� hq_gv� ihoh`� gZ�

h^bg� ba� qZklh� bkihevam_fuo� f_lh^h\� khdjZs_gby� jZa�

f_jghklb�^Zgguo�±�ZgZeba�]eZ\guo�dhfihg_gl�>�@��

���<uihegy_f� Ze]hjblf� ijyfh]h� jZkijhkljZg_gby�

kb]gZeZ�� dhlhjuc� \�^Zgghf� kemqZ_� hibku\Z_lky� ke_^m�

xsbfb� \ujZ`_gbyfb�� ij_^klZ\e_ggufb� \� fZljbqghc�

nhjf_��
��� ��� ��� ���

� � � � � ��
M M M

I I  �
\

D ] : 6 E �� ����

��� ��� ��� ��� ���
�� � � �

M M M M
   �

:� E \
D K 6 ] : D E �� ����

:dlb\Zpbb�_^bgbp�kdjulh]h�kehy�Z\lhwgdh^_jZ�ihem�

qZxlky�ijb�bkihevah\Zgbb�g_ebg_cgh]h�ij_h[jZah\Zgby�
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I��hkgh\Zggh]h�gZ�kb]fhb^ghc�nmgdpbb� >�@��Z�Zdlb\Zpbb�

g_cjhgh\�gZ�\uoh^_�k_lb�±�ijb�ihfhsb�ebg_cgh]h�ij_�

h[jZah\Zgby��hij_^_eyxs_]h�ebg_cguc�^_dh^_j��<�\u�

jZ`_gbyo� ���� b� ���� � �
M\

6 �±� M�c� \_dlhj�klhe[_p�fZljbpu�

�
\
6 �

���

M
D �±� \_dlhj�klhe[_p� jZaf_jghklvx� P���

� jZkkqb�

lZgguo� Zdlb\Zpbc�g_cjhgh\� kdjulh]h�kehy�Z\lhwgdh^_�

jZ��
���

M
D �±� \_dlhj�klhe[_p� jZaf_jghklvx�P���

� jZkkqblZg�

guo�Zdlb\Zpbc�g_cjhgh\�\uoh^gh]h�kehy��
���

: �±�fZljb�

pZ�jZaf_jghklvx�P���
îP���

��kh^_j`ZsZy�iZjZf_lju�fh�

^_eb�b�h[_ki_qb\ZxsZy�k\yav�f_`^m�g_cjhgZfb�\oh^�

gh]h� b� kdjulh]h� keh_\� Z\lhwgdh^_jZ��
���

: �±� fZljbpZ�

jZaf_jghklvx�P���
îP���

��kh^_j`ZsZy�iZjZf_lju�fh^_eb�

b� h[_ki_qb\ZxsZy� k\yav�f_`^m�g_cjhgZfb� kdjulh]h� b�

\uoh^gh]h� keh_\� Z\lhwgdh^_jZ��
���
E �b�

���
E �±� \_dlhjZ�

klhe[pu� jZaf_jhf� P���
� b� P���

�� khhl\_lkl\_ggh�� kh^_j�

`Zsb_� we_f_glu� kf_s_gby� ^ey� g_cjhgh\� kdjulh]h� b�

\uoh^gh]h�keh_\��

G_h[oh^bfh� hlf_lblv�� qlh� bkoh^gh� \_kZ� g_cjhgghc�

k_lb� bgbpbZebabjmxlky� kemqZcguf� h[jZahf�� ^ey� lh]h�

qlh[u�ba[_`Zlv�ijh[e_fu�kbff_ljbqghklb�\_kh\��

���Ihemqb\� gZqZevgmx� ]bihl_am� �� � �
M:� E \

K 6 �� hij_�
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а) исходное изображение (+ дБ; 1) б) зашумленное изображение  

(20,24 дБ; 0,273) 
в) восстановленное изображение 

(31,37 дБ; 0,847) 
Рис. 4. Результат восстановления тестового изображения «Лена» (512×512),  

искаженного АБГШ с σ = 25, с указанием ПОСШ, дБ и КСП 

 
а) исходное изображение (  дБ; 1) б) зашумленное изображение  

(17,54 дБ; 0,300) 
в) предложенный алгоритм  

фильтрации (27,58 дБ; 0,808) 

 
г) курвлет-преобразование [9]  

(27,23 дБ; 0,789) 
д) нелокальные средние [10]  

(26,22 дБ; 0,734) 
е) вейвлет-преобразование [11, 12] 

(22,91 дБ; 0,608) 
Рис. 5. Результаты восстановления фрагментов тестового изображения «Барбара II» (512×512),  

искаженного АБГШ ( 35  ), с указанием ПОСШ, дБ и КСП 
Таблица 1. ПОСШ восстановленных изображений для σ = 25 

Тестовое изображение Предложенный 
алгоритм 

Курвлет-
преобразование 

Нелокальные сред-
ние 

Вейвлет-
преобразование 

«Фотограф» 27,80 27,36 28,05 24,41 
«Лена» 31,37 30,72 30,21 27,84 

«Лодки» 28,93 28,57 28,06 25,82 
«Барбара II» 29,63 28,93 28,40 24,19 

Таблица 2. КСП восстановленных изображений для σ = 25 

Тестовое изображение Предложенный 
алгоритм 

Курвлет-
преобразование 

Нелокальные сред-
ние 

Вейвлет-
преобразование 

«Фотограф» 0,815 0,767 0,795 0,696 
«Лена» 0,847 0,823 0,797 0,753 

«Лодки» 0,774 0,757 0,733 0,661 
«Барбара II» 0,860 0,837 0,811 0,680 



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

�

�
��

GZ�jbk����ij_^klZ\e_gu�qbke_ggu_�b�\bamZevgu_�j_�

j_amevlZlu�\hkklZgh\e_gby�bah[jZ`_gbc��aZrmfe_gguo�

:;=R�� k� bkihevah\Zgb_f� ij_^eh`_ggh]h� Ze]hjblfZ�

rmfhih^Z\e_gby� gZ�hkgh\_�Z\lhwgdh^_jZ� b� jy^Z� Ze]h�

jblfh\� nbevljZpbb�� ba\_klguo� ba� gZmqgh�l_ogbq_kdhc�

ebl_jZlmju�>����@��

>hihegbl_evgh� \� lZ[e���� b� lZ[e���� ij_^klZ\e_gu�

qbke_ggu_�j_amevlZlu�kjZ\g_gby�ij_^eh`_ggh]h�Ze]h�

jblfZ� nbevljZpbb� k� Ze]hjblfZfb� >����@� ih� f_ljbdZf�

IHKR� b� DKI�� khhl\_lkl\_ggh�� Kj_^g_d\Z^jZlbq_kdh_�

hldehg_gb_� 1� ����� <� dZq_kl\_� l_klh\uo� bah[jZ`_gbc�

\u[jZgu�� ©Nhlh]jZnª� ����î������ ©E_gZª� ����î������

©Eh^dbª�����î�����b�©;Zj[ZjZ�,,ª�����î�����

:gZeba� \bamZevguo� b� qbke_gguo� j_amevlZlh\� ihdZ�

au\Z_l��qlh�^ey�mdZaZgguo�l_klh\uo�bah[jZ`_gbc�b�kl_�

i_g_c� aZrmfe_gby� Ze]hjblf� nbevljZpbb� gZ� hkgh\_�

Z\lhwgdh^_jZ� ihdZau\Z_l� gZbemqrb_� j_amevlZlu� ih�

kjZ\g_gbx� k� jZkkfZljb\Z_fufb� ih^oh^Zfb��Hlf_lbf��

qlh� ij_^eh`_gguc� Ze]hjblf� ^hklZlhqgh� dZq_kl\_ggh�

\hkklZgZ\eb\Z_l� \ukhdhl_dklmjbjh\Zggu_� h[eZklb�

�jbk���\���H^gZdh�^ey�bah[jZ`_gbc��kh^_j`Zsbo�h[t_d�

lu� k� \ukhdhdhgljZklgufb� baf_g_gbyfb� yjdhklb�� ijb�

ijhoh`^_gbb�q_j_a�bo�]jZgbpm��ij_^eh`_gguc�Ze]hjblf�

nbevljZpbb� ijb\h^bl� d� ihy\e_gbx� wnn_dlZ� ©eh`gh]h�

hdhglmjb\Zgbyª��wnn_dlZ�©a\hgZª��]jZgbp�bah[jZ`_gby�

�jbk���\���

AZdexq_gb_�

<� jZ[hl_� jZkkfhlj_gh� ijbf_g_gb_� Z\lhwgdh^_jZ� \�

aZ^Zq_�nbevljZpbb� pbnjh\uo� ihemlhgh\uo� bah[jZ`_�

gbc��Hkgh\guf� g_^hklZldhf� ij_^klZ\e_ggh]h� Ze]hjbl�

fZ� y\ey_lky� \ukhdZy� \uqbkebl_evgZy� keh`ghklv�� h[m�

keh\e_ggZy� l_f�� qlh� g_h[oh^bfh� ijh\h^blv� h[mq_gb_�

Z\lhwgdh^_jZ�^ey� h[jZ[hldb� dZ`^hc� h[eZklb�nbevljZ�

pbb� gZ� aZrmfe_gghf� bah[jZ`_gbb�� Mkdhjblv� jZ[hlm�

Ze]hjblfZ�fh`gh�ijb�ihfhsb�jZkiZjZee_eb\Zgby�dh^Z�

b� _]h� \uiheg_gby� gZ� ]jZnbq_kdhf� ijhp_kkhj_� \b�

^_hdZjlu��>hihegbl_evgh�g_h[oh^bfh�hlf_lblv�lh��qlh�

\hkklZgh\e_ggu_� Ze]hjblfhf� bah[jZ`_gby� fh]ml� kh�

^_j`Zlv� Zjl_nZdlu� \� \b^_� ©a\hgZ� ]jZgbpª��Hkgh\guf�

^hklhbgkl\hf�Ze]hjblfZ�y\ey_lky�\hafh`ghklv�dZq_kl�

\_ggh]h�\hkklZgh\e_gby�\ukhdhl_dklmjbjh\Zgguo�h[eZ�

kl_c�bah[jZ`_gby�ba�aZrmfe_gguo�^Zgguo��

JZ[hlZ� \uiheg_gZ� ijb� ih^^_j`d_� JNNB� �ijh_dl�

��������������Z���

Ebl_jZlmjZ�

���.DWNRYQLN�9���)RL�$���(JLD]DULDQ�.���$VWROD�-��)URP�ORFDO�

NHUQHO� WR� QRQORFDO� PXOWLSOH�PRGHO� LPDJH� GHQRLVLQJ����,QW�� -��

&RPSXWHU�9LVLRQ��������9�����������3���±����

���0DUVODQG�6��0DFKLQH�OHDUQLQJ��DQ�DOJRULWKPLF�SHUVSHF�

WLYH��&KDSPDQ�DQG�+DOO��������

���9LQFHQW�3�� 6WDFNHG� GHQRLVLQJ� DXWRHQFRGHUV�� OHDUQLQJ�

XVHIXO� UHSUHVHQWDWLRQV� LQ� D� GHHS� QHWZRUN� ZLWK� D� ORFDO� GH�

QRLVLQJ� FULWHULRQ� ��� -�� 0DFKLQH� /HDUQLQJ� 5HVHDUFK�� ������

9������±�3������±������

���0XUHVDQ�'�'��� 3DUNV�7�:�� $GDSWLYH� SULQFLSDO� FRPSR�

QHQWV� DQG� LPDJH� GHQRLVLQJ����3URF�� ,(((� ,QW�� &RQI�� ,PDJH�

3URFHVVLQJ��������9�����±�3�����±�����

���3ULRURY�$���7XPDQRY�.���9RORNKRY�9��(IILFLHQW�GHQRLVLQJ�

DOJRULWKPV� IRU�LQWHOOLJHQW� UHFRJQLWLRQ� V\VWHPV� ��� ,Q�� )DYRUV�

ND\D�0���-DLQ�/�&���HGV���&RPSXWHU�9LVLRQ�LQ�&RQWURO�6\VWHPV�

��� ,QWHOOLJHQW� 6\VWHPV� 5HIHUHQFH� /LEUDU\�� 6SULQJHU� ,QWHUQD�

WLRQDO�3XEOLVKLQJ��������9������±�3�����±�����

���7KH�8*5�'(&6$,�&9*� LPDJH� GDWDEDVH��

KWWS���GHFVDL�XJU�HV�FYJ�GELPDJHQHV��

���Kwehfhg�>��K`Zlb_�^Zgguo��bah[jZ`_gbc�b�a\mdZ��±�

F���L_oghkn_jZ��������

���:DQJ�=���%RYLN�$�&���6KHLNK�+�5���6LPRQFHOOL�(�3��,PD�

JH�TXDOLW\�DVVHVVPHQW��IURP�HUURU�YLVLELOLW\�WR�VWUXFWXUDO�VLPLODU�

LW\����,(((� 7UDQV�� ,PDJH� 3URFHVVLQJ�� ������ 9������ ����� ±�

3�����±�����

���6WDUFN�-��/��� &DQGqV�(�-��� 'RQRKR�'�/�� 7KH� FXUYHOHW�

WUDQVIRUP� IRU� LPDJH� GHQRLVLQJ����,(((� 7UDQV�� ,PDJH� 3UR�

FHVVLQJ��������9�����������3�����±�����

����%XDGHV�$��� &ROO�%��� 0RUHO�-�0�� 1RQORFDO� LPDJH� DQG�

PRYLH�GHQRLVLQJ����,QW��-��&RPSXWHU�9LVLRQ��������9�����������±�

3�����±�����

����0DOOD�6��$�ZDYHOHW�WRXU�RI�VLJQDO�SURFHVVLQJ��$FDGHPLF�

3UHVV��������

����'RQRKR�'�/���-RKQVWRQH�,�0���.HU\DFKDULDQ�*���3LFDUG�

'�� :DYHOHW� 6KULQNDJH�� $V\PSWRSLD"� ��� -�5�� 6WDWLVW�� 6RF�� %��

������9�����������±�3�����±�����

�
�

�

�

�
�

�

�
�

�

�
�

�

�

�
�

�


