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b�^jm]b_��

<� ������ ]h^Zo� kha^Zxlky� ki_pbZevgu_� dhfie_dku�

l_ogbq_kdbo� kj_^kl\� aZk_dj_q_gghc� k\yab� b� mijZ\e_�

gby�gZ�[Za_�fbdjhko_f�fZehc�b�kj_^g_c�kl_i_gb�bgl_�

]jZpbb��©DZ\dZaª��©JhkZª��©Bgl_jv_jª��

GZjy^m�k� ljZ^bpbhgguf�gZijZ\e_gb_f� aZk_dj_qb�

\Zgby�l_e_nhgbb�kha^Z_lky�gh\uc�deZkk�ZiiZjZlh\�ih�

aZsbl_�pbnjh\hc�b�l_e_dh^h\hc�bgnhjfZpbb��©Klj_�

dhaZª�� ©EZgvª�� ©=Za_evª�� ©=jbfª�� ©:eb[_dª�� ©Q_]_lª��

©<_l_jª��©Rlbevª��©Rlhjfª��©Rd\Zeª��©>m[ª��©;Z]_lª�

b�^jm]b_��

JZajZ[hldZ� ZiiZjZlmju� dhfie_dkh\� b� kbkl_f� aZ�

k_dj_q_gghc� k\yab� \k_]^Z� hibjZeZkv� gZ� j_amevlZlu�

nmg^Zf_glZevguo� l_hj_lbq_kdbo� bkke_^h\Zgbc� \� h[�

eZklb�djbilh]jZnbb��ijh\h^bfuo�bgklblmlhf�kh\f_kl�

gh�k�Bgklblmlhf�djbilh]jZnbb��k\yab�b�bgnhjfZlbdb��

:dZ^_fbb� djbilh]jZnbb� JN� b� \_^msbfb� ZdZ^_fbq_�

kdbfb�\maZfb�kljZgu���

K� jZa\blb_f� bgnhjfZpbhgguo� l_ogheh]bc� ihy\b�

eZkv�ihlj_[ghklv�\�aZk_dj_qb\Zgbb�i_j_^Zqb�^Zgguo��

nZdkbfbevghc�bgnhjfZpbb��\b^_hbah[jZ`_gbc�� l_e_�

f_ljbb�b�l�^��Kh�\j_f_g_f�dhee_dlb\�GBB���klZe�©aZ�

oe_[u\Zlvkyª� hl� \hagbdZxsbo� gh\uo� aZ^Zq��>ey� _]h�

jZa]jmadb�ijbdZahf�=hkdhfbl_lZ�ih�jZ^bhwe_dljhgbd_�

ijb� KF� KKKJ� hl� ����������� ]�� [ue� kha^Zg� GBB�����

<� gZklhys__� \j_fy� wlh� N=MI� ©I_ga_gkdbc� gZmqgh�

bkke_^h\Zl_evkdbc� we_dljhl_ogbq_kdbc� bgklblmlª��

dhlhjhfm� [ueb� ihjmq_gu� \hijhku� kha^Zgby� rbnjh�

l_ogbdb�^ey� l_e_dh^h\hc�b� l_e_]jZnghc�bgnhjfZpbb��

\�bgl_j_kZo�jZaebqguo�aZdZaqbdh\��

Gh\uc� \kie_kd� Zdlb\ghklb� ih� kha^Zgbx� h[jZaph\�

rbnjhl_ogbdb�ijbr_eky�gZ�\lhjmx�iheh\bgm����o� ]h�

^h\�ijhreh]h�klhe_lby��Wlh�k\yaZgh�k�gZqZehf�rbjh�

dh]h�ijbf_g_gby�i_jkhgZevguo�dhfivxl_jh\�b�jZa\b�

lb_f�dhfivxl_jguo�k_l_c��<�gZklhys__�\j_fy�[he__�

���ij_^ijbylbc�bf_xl�ebp_gabb�gZ�ijZ\h�jZajZ[hldb��

b�ba]hlh\e_gby�rbnjhl_ogbdb�jZaebqgh]h�gZagZq_gby��

Dhee_dlb\�N=MI�©GBB�Z\lhfZlbdbª�ih�bgbpbZlb\_�

i_j\h]h� aZf_klbl_ey� ^bj_dlhjZ� �k�n_\jZey� ����� ]�� ��

^bj_dlhjZ�� K�:�� ;mdZrdbgZ� jZa\_jlu\Z_l� jZ[hlu� ih�

hk\h_gbx�gh\hc�l_ogheh]bb�ijh_dlbjh\Zgby�ZiiZjZlm�

ju� gZ� [Za_� bfihjlguo� ijhp_kkhjh\� pbnjh\hc� h[jZ�

[hldb�kb]gZeh\��'63��nbjfu�7H[DV�,QVWUXPHQWV��KR:��

b� ijh]jZffbjm_fuo� eh]bq_kdbo� fZljbp� nbjfu� ;LOLQ[�

�KR:��� Wlh� ijhbkoh^bl� \� mkeh\byo� \hajhkr_c� dhgdm�

j_gpbb�b�\hajZklZgbyf�lj_[h\Zgbc�aZdZaqbdh\�d�lZdlb�

dh�l_ogbq_kdbf� oZjZdl_jbklbdZf� ZiiZjZlmju�� JZ[hlZ�

ijh\h^beZkv�\�l_kghf�khljm^gbq_kl\_�k�GZmqgh�Bkke_�

^h\Zl_evkdbf�P_gljhf��GBP��N_^_jZevgh]h�Z]_glkl\Z�

ijZ\bl_evkl\_gghc�k\yab�b�bgnhjfZpbb��

J_amevlZl�g_�aZf_^ebe�kdZaZlvky��<�j_dhj^gu_�ih�

klZjuf�f_jdZf�kjhdb�m^Zehkv�kha^Zlv�jy^�ijbgpbib�

Zevgh� gh\uo� ba^_ebc�� dhlhju_� ih� k\hbf� lZdlbdh�

wdhghfbq_kdbf� ihdZaZl_eyf� gZfgh]h� ij_\hkoh^beb�

ij_^u^ms__�ihdhe_gb_�rbnjhl_ogbdb��D� lZdbf� ba^_�

ebyf�hlghkblky�ZiiZjZlmjZ�?�����?��M��?�����©F_^_hª�

b� hkh[_ggh� ©=ZffZª�� >_fhgkljZpby� bo� gZ� \uklZ\d_�

©K\yav���ª�ihdZaZeZ�\_kvfZ�[hevrhc�bgl_j_k�d�gbf�kh�

klhjhgu� \_^msbo� aZjm[_`guo� nbjf�� lZdbo� dZd�

0RWRUROD�� 6LHPHQV�� 1(&� b� fgh]bo� ^jm]bo�� Wlh� k\b^_�

l_evkl\m_l�h�lhf��qlh�m^Zehkv�\�dhjhldb_�kjhdb�kha^Zlv�

ijh^mdpbx�� \h� fgh]hf� khhl\_lkl\mxsmx� fbjh\hfm�

mjh\gx��

<������]��i_j\uc�aZf_klbl_ev�=_g_jZevgh]h�^bj_d�

lhjZ�J=GIH�©:\lhfZlbdZª�^�l�g���ijhn_kkhj��ZdZ^_fbd�

:D�JN��ZdZ^_fbd�F:B�;mdZrdbg�K�:��^_eZ_l�^hdeZ^�gZ�

k_dpbb���� ©JZ^bhwe_dljhgbdZª� GLK� =hkdhfh[hjhg�

ijhfZ�ih�\hijhkm��©H�khklhygbb�b�i_jki_dlb\Zo�jZa\b�

lby� l_ogbdb� aZsblu� bgnhjfZpbbª�� GLK� ijbgbfZ_l�

j_r_gb_�� ©KqblZlv� ijZ\bevgufb� b� [_aZevl_jgZlb\�

gufb� gZijZ\e_gby� jZ[hl� \� J=GIH� ©:\lhfZlbdZª� ih�

kha^Zgbx�i_jki_dlb\ghc�l_ogbdb�aZsblu�bgnhjfZpbb��

Wlh� j_Zebah\Zgh� gZ� ZiiZjZlgh�ijh]jZffguo� ijbgpb�

iZo� k� bkihevah\Zgb_f� kh\j_f_gghc� \ukhdhbgl_]jbjh�

\Zgghc�we_f_glghc�[Zau�hl_q_kl\_ggh]h�b�bfihjlgh]h�

ijhba\h^kl\Z��Z� lZd`_�k_l_c�ki_pbZevghc�k\yab�k�bk�

ihevah\Zgb_f� bfihjlguo� dhfihg_glh\� �dhffmlZlhju��

l_jfbgZevgh_�h[hjm^h\Zgb_�b�l�^����lZd�dZd�lhevdh�lZ�

dbf� kihkh[hf� \hafh`gh�[ukljh_� kha^Zgb_� ki_pbZev�

guo� k_l_c� k\yab� kh\j_f_ggh]h� ih� fbjh\uf� hp_gdZf�

mjh\gy�h[kem`b\Zgbyª��

>Zevg_cr__� jZa\blb_� kh[ulbc� ihdZaZeh� ijZ\bev�

ghklv�\u[jZggh]h�gZijZ\e_gby�jZ[hl��

<� ����� ]h^m�ijhoh^yl� ]hkm^Zjkl\_ggu_� bkiulZgby�

ZiiZjZlh\�?�����jbk����b�©=ZffZª��jbk�����

�
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FZeh]Z[Zjblguc� ZiiZjZl� ^ey� Z\lhfZlbq_kdh]h�

rbnjh\Zgby� j_q_\hc�� nZdkbfbevghc� b� ^hdmf_glZev�

ghc�bgnhjfZpbb�\�k_lb�ih^\b`ghc�jZ^bhk\yab�\�^mi�

e_dkghf� j_`bf_�� i_j_^Z\Z_fhc� kh� kdhjhklvx� �������

�������D[bl�k�ih�MD<�b�LQ�dZgZeZf�

:iiZjZl� ©=ZffZ�Fª� y\ey_lky� klZg^Zjlguf� l_e_�

nhgguf�ZiiZjZlhf�k�bgl_]jbjh\Zgguf�\�g_]h�pbnjh�

\uf�rbnjZlhjhf��:iiZjZl�ij_^gZagZq_g�^ey�rbnjh�

\Zgby� l_e_nhgghc�� nZdkbfbevghc� b� ^hdmf_glZevghc�

bgnhjfZpbb�\�^mie_dkghf�j_`bf_�k�]ZjZglbjh\Zgghc�

klhcdhklvx��

�

Jbk�����:iiZjZl�©=ZffZ�Fª�

:iiZjZl� bf__l� ljb�^mie_dkguo� j_`bfZ� k\yab�� j_�

`bf� hldjulhc� k\yab� �jZ[hlZ_l� dZd� klZg^Zjlguc� l_e_�

nhgguc� ZiiZjZl��� j_`bf� rbnjh\Zgby� j_qb�� j_`bf�
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rbnjh\Zgby� ^Zgguo� �nZdkbfbevgu_� ZiiZjZlu� b�

IW<F� ih^dexqZxlky� ih� klZg^Zjlghfm� bgl_jn_ckm�

9������9���� �56�����&����:iiZjZl� h[_ki_qb\Z_l� jZ[hlm�

q_j_a� l_e_nhggmx� dhffmlbjh\Zggmx� k_lv� h[s_]h�

ihevah\Zgby�ih���o�ijh\h^ghc�ebgbb�\�khhl\_lkl\bb�k�

j_dhf_g^Zpbyfb�,78�L�9��ELV���

<� ����� ]�� mki_rgh� aZ\_jrZxlky� ]hkm^Zjkl\_ggu_�

bkiulZgby�kbkl_fu�jZ^bhih^\b`ghc�k\yab�©DZ\dZa��ª��

\������]��dhfie_dkZ�ZiiZjZlmju�©Bkihedhfª��jbk�����

�
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Hkgh\ghc� fgh]hdZgZevguc� ZiiZjZl� rbnjh\Zgby�

dhfie_dkZ�©Bkihedhfª�^ey�k_l_c�aZk_dj_q_gghc�k\yab�

kbeh\uo�\_^hfkl\��

H[_ki_qb\Z_l�rbnjh\Zgb_�bgnhjfZpbb�gZ�kdhjh�

klyo�hl�����^h����D[bl�k�b�h[jZah\Zgb_�hl���^h����hk�

gh\guo�rbnjh\Zgguo�dZgZeh\�gZ�kdhjhklb�����D[bl�k��

Iha\hey_l� h[jZah\u\Zlv� dZgZeu�rbnjh\Zgghc� k\yab�

gZ� kdhjhklyo� hl� ���� ^h� ��� D[bl�k� \� jZaebqguo� �ijh�

]jZffbjm_fuo��dhf[bgZpbyo�

<� ����� ]h^m� aZ\_jrZ_lky�fh^_jgbaZpby� ZiiZjZlZ�

?�����J_amevlZlu�jZ[hlu�ih�j_ZebaZpbb�j_r_gby�GLK�

=hkdhfh[hjhgijhfZ� ����� ]h^Z� gZ]ey^gh� beexkljbjm�

xlky�jbk����©W\hexpbyª��GZ�jbkmgd_�ijb\_^_gu�nhlh�

]jZnbb� ZiiZjZlmju� ZgZeh]bqgh]h� gZagZq_gby� jZajZ�

[hldb������������b������]h^h\��

Baf_g_gby�\�ih^oh^Zo�b�ijbgpbiZo�kha^Zgby�gh\hc�

l_ogbdb�� Z� lZd`_� lj_[h\Zgby� jughqghc� wdhghfbdb��

ihlj_[h\Zeb�[ukljhc�j_ZebaZpbb�ijh]jZffu�l_ogbq_�

kdh]h�i_j_\hhjm`_gby�eZ[hjZlhjbc�b�hkgh\guo�ijhba�

\h^kl\_gguo� mqZkldh\�� j_r_gby� ijh[e_f� dZ^jh\h]h�

h[gh\e_gby� b� kljmdlmjguo� ij_h[jZah\Zgby� \� bgklb�

lml_��

<k_�wlh�iha\hebeb� lhevdh�aZ�ihke_^gb_� ]h^u�jZa�

jZ[hlZlv�b�i_j_^Zlv�\�ijhba\h^kl\h�g_kdhevdbo�^_kyl�

dh\�h[jZaph\�dZq_kl\_ggh�gh\hc�ZiiZjZlmju��GZ�[Za_�

gh\uo�l_ogbq_kdbo�kj_^kl\��b�iheghc�f_j_�khhl\_lkl�

\mxsbo�f_`^mgZjh^guf� klZg^ZjlZf�� kha^Zgu� b� \\_�

^_gu� \� wdkiemZlZpbx� aZsbs_ggu_� k_lb� b� kbkl_fu�

k\yab�� DZq_kl\_ggh� gh\mx� l_ogbdm� ihemqbeb� <hhjm�

`_ggu_� kbeu�Jhkkbb�� ij_^klZ\bl_eb� ^jm]bo� kbeh\uo�

kljmdlmj��

GZmqgh�l_ogbq_kdZy�h[s_kl\_gghklv�b�jmdh\h^kl\h�

N=MI� ©GBB� Z\lhfZlbdbª� ihgbfZxl�� qlh� \� kh\j_f_g�

guo� mkeh\byo�� ijb� mkeh`gyxsboky� bgnhjfZpbhggh�

l_e_dhffmgbdZpbhgguo� l_ogheh]byo�� ijh[e_fu� [_ah�

iZkghklb� mijZ\e_gby� ]hkm^Zjkl\hf� b� <hhjm`_ggufb�

KbeZfb�lhevdh�iml_f�kha^Zgby�ZiiZjZlmju�rbnjh\Z�

gby�j_rblv�g_\hafh`gh��Ijh[e_fZ�h[_ki_q_gby�[_ah�

iZkghklb� ±�ijh[e_fZ� dhfie_dkgZy� b�fh`_l� j_rZlvky�

lhevdh� dhfie_dkhf� f_j� ijb� kha^Zgbb� Z\lhfZlbabjh�

\Zgguo� kbkl_f� mijZ\e_gby� b� kbkl_f� k\yab�� Bf_ggh�

ihwlhfm��ih� bgbpbZlb\_�^bj_dlhjZ�N=MI� ©GBB� Z\lh�

fZlbdbª�\�bgklblml_�jZa\_jgmlu�jZ[hlu��gZijyfmx�g_�

k\yaZggu_� k� rbnjl_ogbdhc�� gh� g_ihkj_^kl\_ggh� dZ�

kZxsb_ky� \hijhkh\� h[_ki_q_gby� [_ahiZkghklb� \� kh�

\j_f_gguo�k_lyo�k\yab�b�kbkl_fZo�mijZ\e_gby��

Kh\j_f_gguc� wlZi� jZa\blby� h[s_kl\Z� oZjZdl_jb�

am_lky�\hajZklZxs_c�jhevx�bgnhjfZpbhgghc�kn_ju��

dhlhjZy��y\eyykv�kbkl_fhh[jZamxsbf�nZdlhjhf�`bagb�

h[s_kl\Z��Zdlb\gh�\eby_l�gZ�khklhygb_�iheblbq_kdhc��

wdhghfbq_kdhc�� h[hjhgghc� b� ^jm]bo� khklZ\eyxsbo�

[_ahiZkghklb�Jhkkbckdhc�N_^_jZpbb��J_r_gby�Ij_ab�

^_glZ�Jhkkbckdhc�N_^_jZpbb��IjZ\bl_evkl\Z�Jhkkbc�

kdhc�N_^_jZpbb��gZijZ\e_ggu_�gZ�mkdhj_ggh_�\g_^j_�

gb_� bggh\Zpbhgguo� l_ogheh]bc� \� bgnhjfZpbhggh�

l_e_dhffmgbdZpbhggh_� h[_ki_q_gb_� ^_yl_evghklb�

hj]Zgh\� ]hkm^Zjkl\_gghc�\eZklb��h[hjhgu��[_ahiZkgh�

klb� b� ijZ\hihjy^dZ�� hij_^_eyxl� agZqbl_evguc� jhkl�

h[t_fh\� h[jZ[Zlu\Z_fhc� \� l_ogbq_kdbo� kj_^kl\Zo� b�

i_j_^Z\Z_fhc�ih� dZgZeZf�k\yab�bgnhjfZpbb� h]jZgb�

q_ggh]h�^hklmiZ�� \� lhf�qbke_��kh^_j`Zs_c�k\_^_gby��

khklZ\eyxsb_� ]hkm^Zjkl\_ggmx� lZcgm�� <f_kl_� k� l_f�

ijh^he`Z_l� wdkiemZlbjh\Zlvky� agZqbl_evgh_� dhebq_�

kl\h� jZg__� kha^Zgguo� \_^hfkl\_gguo� bgnhjfZpbhg�

gh�l_e_dhffmgbdZpbhgguo�kbkl_f�b�Z\lhfZlbabjh\Zg�

guo�kbkl_f�mijZ\e_gby�\�bgl_j_kZo�h[_ki_q_gby�h[h�

jhgu��[_ahiZkghklb�b�ijZ\hihjy^dZ��

<� khhl\_lkl\bb� k�Dhgp_ipb_c�gZpbhgZevghc�[_ah�

iZkghklb� Jhkkbckdhc� N_^_jZpbb�� ml\_j`^_gghc� MdZ�

ahf�Ij_ab^_glZ�Jhkkbckdhc�N_^_jZpbb�hl����^_dZ[jy�

����� ]���� ������h^ghc�ba�\Z`g_crbo� aZ^Zq�y\eyxlky�

aZsblZ� ]hkm^Zjkl\_ggh]h� bgnhjfZpbhggh]h� j_kmjkZ��

b�� ij_`^_� \k_]h�� \� n_^_jZevguo� hj]ZgZo� ]hkm^Zjkl�

\_gghc�\eZklb�b�gZ�ij_^ijbylbyo�h[hjhggh]h�dhfie_d�

kZ��Hkgh\hc�^ey�h[_ki_q_gby�]ZjZglbjh\Zgghc�aZsblu�

bgnhjfZpbb� y\ey_lky� ijbf_g_gb_� kj_^kl\� rbnjh�

\Zevghc� l_ogbdb�� kj_^kl\� djbilh]jZnbq_kdhc� aZsblu�

bgnhjfZpbb� h]jZgbq_ggh]h� ^hklmiZ�� g_� kh^_j`Zs_c�

k\_^_gby��khklZ\eyxsb_�]hkm^Zjkl\_ggmx�lZcgm��

GZ� k_]h^gy�N=MI� ©GZmqgh�bkke_^h\Zl_evkdbc� bg�

klblml�Z\lhfZlbdbª�±� ]heh\ghc�bkihegbl_ev�jZ[hl�ih�

h^ghc� ba� gZb[he__� agZqbfuo� N_^_jZevguo� p_e_\uo�

ijh]jZff� Jhkkbckdhc� N_^_jZpbb�� gZijZ\e_gghc� gZ�

kha^Zgb_� b� jZa\blb_� bgnhjfZpbhggh�l_e_dhffm�

gbdZpbhgghc�kbkl_fu� ki_pbZevgh]h� gZagZq_gby� \�bg�

l_j_kZo�hj]Zgh\�]hkm^Zjkl\_gghc�\eZklb��

:iiZjZlu��dhfie_dku�kj_^kl\�rbnjh\Zgghc�k\yab��

aZsbs_ggu_� k_lb� b� bgnhjfZpbhggh�l_e_dhf�

fmgbdZpbhgghc�kbkl_fu��jZajZ[hlZggu_�b�ba]hlh\e_g�

gu_� \� N=MI� ©GBB:ª�� mklZgh\e_gu� \� Dj_fe_�� >hf_�

IjZ\bl_evkl\Z��=hkm^Zjkl\_gghc�>mf_��Kq_lghc�iZeZ�

l_�� LZfh`_gghf� dhfbl_l_�� P_gljZevghf� [Zgd_� JN��

fbgbkl_jkl\Zo��imgdlZo�mijZ\e_gby�NKH��FH�JN��Hgb�

gZ^_`gh�jZ[hlZxl�gZ�dhkfbq_kdbo�ZiiZjZlZo��kZfhe_�

lZo��dhjZ[eyo��ih^\h^guo�eh^dZo��Z\lhfh[beyo��[jhg_�

ljZgkihjl_jZo�b�l�^��

Mkem]Zfb� ijZ\bl_evkl\_gghc� k\yab� ihevamxlky�

^he`ghklgu_� ebpZ� \k_o� \_l\_c� b� mjh\g_c� ]hkm^Zjkl�

\_gghc�\eZklb��Jy^hf�k�Ij_ab^_glhf�Jhkkbckdhc�N_�

^_jZpbb�ihklhyggh�gZoh^blky�h^gh�ba�ba^_ebc�gZr_]h�

bgklblmlZ��ba\_klgh_�\k_fm�fbjm� dZd� ©y^_jguc�q_fh�

^Zgqbdª��
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hgb�ij_l_ji_\Zxl�jZaju\� >�@��>ey�[Zah\hc�hp_gdb�qZk�

lhlu�wlh�bf__l�f_klh�ijb�.� ����Z�^ey�hp_ghd�qZklhlu�ih�

jZkrbj_gguf�nmgdpbyf�baf_j_gby�±�ijb�.� �������

Ihwlhfm� ijb� baf_j_gbb� \� rmfZo� fh`gh� khq_lZlv��

wlb�hp_gdb�qZklhlu�\�aZ\bkbfhklb�hl�baf_jy_fh]h�agZ�

q_gby�.���

Hkh[_gghklb�dhjj_dpbb�f_lh^bq_kdbo�ih]j_rghkl_c�
ijb�fgh]hdjZlguo�baf_j_gbyo�\�rmfZo��

Ijb�kbgojhgbabjh\Zgghf�\\h^_�j_ZebaZpbc�kb]gZeZ��

>IN� dhlhjuo� mkj_^gyxlky�� ijbf_gbfu� \k_� kihkh[u�

dhjj_dpbb� ih]j_rghklb� gZeh`_gby� b� ih]j_rghklb� bg�

l_jiheypbb� �^ey� bgl_jiheypbhgguo� hp_ghd��� jZkkfhl�

j_ggu_�\� >��� �@��<�dZq_kl\_�i_j\bqguo�hp_ghd�iZjZf_l�

jh\�kb]gZeh\�^ey�dhjj_dpbb�bkihevamxlky�bo�mkj_^g_g�

gu_�hp_gdb��>Ze__�Ze]hjblfu�dhjj_dpbb�ijbf_gyxlky�d�

dZ`^hc�ba�kqblZgguo�j_ZebaZpbc�kb]gZeZ����

Ijb� g_kbgojhgbabjh\Zgghf� \\h^_� \hagbdZxl� ijh�

[e_fu� dhjj_dpbb� ih]j_rghklb� gZeh`_gby� k� ihfhsvx�

kihkh[h\�� bkihevamxsbo� i_j\bqgmx� hp_gdm� gZqZevghc�

nZau��\lhjhc�b�lj_lbc�kihkh[u���<�^Zgghf�kemqZ_�ijb�

_fe_fu� i_j\uc� b� q_l\_jluc� kihkh[u�� bkihevamxsb_�

^ey�dhjj_dpbb�i_j\bqgmx�mkj_^g_ggmx�hp_gdm�qZklhlu��

:e]hjblfu� dhjj_dpbb� ijb� wlhf� ijbf_gyxlky� d� dZ`^hc�

kljhd_� fZljbpu� hlkq_lh\� kb]gZeZ� jZaf_jghklvx� m. �

kljhd�b�1�� ����1�beb�1�klhe[ph\���

Ke_^m_l� hlf_lblv�� qlh� dhjj_dpby�f_lh^bq_kdbo� ih�

]j_rghkl_c� ijb� baf_j_gbb� \�rmfZo�p_e_khh[jZagZ�^h�

hij_^_e_ggh]h� khhlghr_gby� kb]gZe�rmf�� ihdZ� kemqZc�

gZy�ih]j_rghklv�g_�y\ey_lky�^hfbgbjmxs_c��Ijb�kem�

qZcguo�ih]j_rghklyo��khbaf_jbfuo�b�[hevrbo�ih]j_r�

ghklb� gZeh`_gby� b�beb� bgl_jiheypbb�� bo� dhjj_dpby� g_�

^Z_l� h[s_]h� kms_kl\_ggh]h� memqr_gby� hp_ghd� iZjZ�

f_ljh\�kb]gZeZ��

<ebygb_�gZqZevghc�nZau�kb]gZeZ�

>ey� bamq_gby� \ebygby� kemqZcghc� gZqZevghc� nZau�

kb]gZeZ� gZ� jbk�� ��Z��\� ijb\_^_gu� ]jZnbdb� aZ\bkbfhklb�

hl� g__� ih]j_rghklb� gZeh`_gby� hp_ghd� qZklhlu� �Z�� b�

Zfieblm^u��\��^ey�<N�OZggZ�ijb�N� ��b�.��jZ\guo�±�����

�����±�������������
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Jbk������=jZnbdb�\ebygby�gZqZevghc�nZau�kb]gZeZ��

gZ�ih]j_rghklv�hp_ghd�qZklhlu��Z��[��b�Zfieblm^u��\��]���

^ey�<N�OZggZ���N� ���

<ua\Zgghfm� gZeh`_gb_f� baf_g_gbx� Zfieblm^� Q<�

NNN
;;; � '

a
���M

�ijb�ijhba\hevghc�gZqZevghc�nZa_�3��

hl\_qZ_l�� kh]eZkgh� >�@�� ijbf_jgh� jZ\gh_� ih� fh^mex��

b� ijhlb\hiheh`gh_� ih� agZdm� baf_g_gb_� Zfieblm^� Q<�

������ MM NN
;; '�|' � ijb� gZqZevghc� nZa_� � ���

��
r MM ��

LZd� `_� khhlghkylky� b� ih]j_rghklb� hp_ghd� qZklhlu� b�

Zfieblm^u�ijb�gZqZevguo�nZaZo�3���3���<�k\yab�k�wlbf�

ij_^klZ\eyxl� bgl_j_k� ih]j_rghklb� gZeh`_gby�� mkj_^�

g_ggu_�ih�fgh`_kl\m�agZq_gbc�gZqZevghc�nZau�kb]gZeZ��

�

\� ij_^_eZo� ±��� ��� ]jZnbdb� dhlhjuo� ijb\_^_gu� gZ��
jbk����[��]��]jZnbdb�����GZ�]jZnbdZo������ihdZaZgu�lZd`_�

aZ\bkbfhklb� ih]j_rghklb� gZeh`_gby�� ihemq_ggu_� mk�

j_^g_gb_f� ^\mo� hp_ghd�� khhl\_lkl\mxsbo� gZqZevguf�

nZaZf���������]jZnbd����������������]jZnbd�������������]jZ�
nbd�����Hgb�ihdZau\Zxl�kms_kl\_ggh_�mf_gvr_gb_�ih�

]j_rghklb�gZeh`_gby�hp_ghd�qZklhlu�b�Zfieblm^u�ijb�

mkj_^g_gbb�dZd�ih�fgh`_kl\m�agZq_gbc�gZqZevghc�nZau�

\�ij_^_eZo���«�����lZd�b�ijb�ihiZjghf�mkj_^g_gbb�hp_�
ghd� qZklhlu� ijb� gZqZevguo�nZaZo�� kf_s_gguo� gZ� �����
Wlh�`_�hlghkblky�b�d�hp_gdZf�gZqZevghc�nZau�kb]gZeZ�

b�fh`_l�[ulv�bkihevah\Zgh�^ey�dhjj_dpbb�ih]j_rghklb�

gZeh`_gby��\�lhf�qbke_�b�ijb�baf_j_gbyo�\�rmfZo���

Ijb�gZqZevghc�nZa_�kb]gZeZ��jZ\gh\_jhylghc�\�ij_�

^_eZo� ����� aZdhg� jZkij_^_e_gby� aZ\bkys_c� hl� g__� ih�
]j_rghklb�gZeh`_gby�hp_ghd�iZjZf_ljh\�kb]gZeZ�k�mq_�

lhf�]jZnbdh\�jbk����Z��\�[ebahd�d�Zjdkbgmkm�>�@��Ijb�wlhf�

KDH� kemqZcghc� ih]j_rghklb� gZeh`_gby� \� � � jZa�

f_gvr_�__�fZdkbfZevgh]h�agZq_gby��[he__�\_jhylgufb�

y\eyxlky�[hevrb_�agZq_gby�ih]j_rghklb���

AZdexq_gb_�

J_amevlZlu� jZ[hlu� ^Zxl� g_h[oh^bfu_� ^ey� ijZdlb�

q_kdh]h� ijbf_g_gby� ij_^klZ\e_gby� h[� wnn_dlb\ghklb�

bkke_^m_fuo�ki_dljZevguo�hp_ghd�iZjZf_ljh\�kb]gZeZ��

h[� h[sbo� k\hckl\Zo� b� jZaebqbyo� jZaguo� ijhp_^mj� mk�

j_^g_gby� b� h�j_ZebaZpbb� baf_j_gbc� \�rmfZo� k� mkj_^�

g_gb_f�b�k�dhjj_dpb_c�f_lh^bq_kdbo�ih]j_rghkl_c��<k_�

hgb�Zijh[bjh\Zgu�\�jZajZ[hlZgghf�bkke_^h\Zl_evkdhf�

baf_jbl_evghf�dhfie_dk_�gZ�[Za_�IW<F�>����@��

Ebl_jZlmjZ�

��� =ebgq_gdh�� :��K�� Bkke_^h\Zgb_� ki_dljZevgh�

\_kh\h]h� baf_j_gby� qZklhlu� kb]gZeh\�� :��K�� =ebgq_gdh��

H��:��Ljhgbg� ���Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\�� ±������ ±�

����±�K��������

��� =ebgq_gdh�� :��K�� Ih\ur_gb_� lhqghklb� bgl_jihey�

pbhgguo� hp_ghd� iZjZf_ljh\� kb]gZeh\� ijb� ki_dljZevgh�

\_kh\uo� baf_j_gbyo�� :��K�� =ebgq_gdh�� H��:�� Ljhgbg� ���

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

���<��K��Im]Zq_\��<\_^_gb_�\�l_hjbx�\_jhylghkl_c��F���

©GZmdZª��������

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

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

jv_���N��>`��Owjjbk����LBBWJ��l����������������

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

k�Zg]e�����_�ba^��F���HHH�©;bghf�Ij_kkª���������

5(6($5&+�2)�63(&75$/�:(,*+7�

0($685(0(17�5$1'20�(55256��

2)�6,*1$/6�3$5$0(7(56�

*OLQFKHQNR�$�6���.RPDURY�9�$���7URQLQ�2�$��

,Q�ZRUN�WKH�UDQGRP�HUURUV�FRUUHVSRQGLQJ�WR�GLIIHUHQW�ZD\V�

RI�VSHFWUDO�ZHLJKW�PHDVXUHPHQW�RI�KDUPRQLF�VLJQDOV�SDUDPH�

WHUV��DQG�DOVR�WKH�SRVVLEOH�ZD\V�RI�DYHUDJLQJ�SURYLGLQJ�WKHLU�

UHGXFWLRQ� ZKLFK� DUH� UHDOL]HG� LQ� D� PHDVXULQJ� LQVWUXPHQW� RI�

VLJQDOV� SDUDPHWHUV� RQ� WKH� EDVH� RI� SHUVRQDO� FRPSXWHU� DUH�

GHILQHG�DQG�FRPSDUHG��
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Ijhba\_^_g� ZgZeba� ijh\_jhqguo� fZljbp� g_j_]meyjguo� d\Zab�

pbdebq_kdbo�gbadh�iehlghklguo�dh^h\�:3$1��,(((���������F��klZg�

^ZjlD� �4&�/'3&��� MklZgh\e_gh�� qlh� ijh\_jhqgu_� fZljbpu� y\ey�

xlky�d\Z^jZlbqgufb�b�h[jZlbfufb��<�k\yab�k�wlbf�d�jZkq_lm�ih�

jh`^Zxsbo�fZljbp�ijbf_g_g�ljZ^bpbhgguc�f_lh^�k�ijbeh`_gb_f�

d� d\Zabpbdebq_kdbf� gbadhiehlghklguf� dh^Zf��Ijb\_^_gu� f_lh^u�

dh^bjh\Zgby� b� ^_dh^bjZgby� 4&�/'3&� dh^h\� gZ� hkgh\_� ijh\_jhqguo�

fZljbp�� Ij_^eh`_gZ� ZiiZjZlmjZ� dh^bjh\Zgby� wlbo� dh^h\�� Ij_^�

klZ\e_gu� j_amevlZlu� fh^_ebjh\Zgby� wnn_dlb\ghklb� ^_dh^bjh�

\Zgby� /'3&� dh^h\� :3$1�klZg^ZjlZ� \� dZgZe_� k� :;=R� ^ey� kemqZy�

^\hbqghc�nZah\hc�fh^meypbb��

M>D���������

F?LH>U�B�:II:J:LMJ:�DH>BJH<:GBY��
B�>?DH>BJH<:GBY�GBADHIEHLGHKLGUO�D<:ABPBDEBQ?KDBO�DH>H<�

DjZ\q_gdh�:�G���d�l�g���ijh_dlbjh\sbd�kbkl_f�8ELVR�*PE+��*HUPDQ\��H�PDLO��DOH[DQGHU�NUDYWFKHQNR#XELVR�FRP�

�

Dexq_\u_�keh\Z��dh^bjh\Zgb_��^_dh^bjh�
\Zgb_��gbadhiehlghklgh_��/'3&�dh^u��ijh\_�

jhqgZy�fZljbpZ��dh^h\Zy�kdhjhklv���

<\_^_gb_��

Kbkl_fu� k\yab� b� \_sZgby�� \� qZklghklb�

[_kijh\h^gu_� kbkl_fu�� qZklh� ih^\_j`_gu�

ihf_oZf��\�k\yab�k�q_f�bkihevah\Zgb_�ihf_�

ohmklhcqb\uo� dh^h\� bf__l� \Z`gh_� agZq_gb_��

Kj_^b� ihf_ohmklhcqb\uo� dh^h\� /'3&� dh^u��

ij_^eh`_ggu_� =ZeeZ]_jhf� >�@� b� iha`_� \gh\v�

hldjulu_� FZdd__f� b� Gbehf� >�@�� ihy\eyxlky�

dZd�deZkk�dh^h\��dhlhju_�h[eZ^Zxl�wnn_dlb\ghc�kihkh[�

ghklvx�bkijZ\eylv�hrb[db�\�dZgZeZo�k\yab��Ij_\hkoh^�

gZy�wnn_dlb\ghklv�^_dh^bjh\Zgby�wlbo�dh^h\�ihemqZ_l�

ky�ijb�bkihevah\Zgbb�Ze]hjblfZ�^_dh^bjh\Zgby��\uqbk�

eyxs_]h� bl_jZlb\gh� jZkij_^_e_gb_� \_jhylghkl_c� \�

]jZn�hj_glbjh\Zgghc�fh^_eb��dhlhjuc�ba\_kl_g�\�ebl_�

jZlmj_�dZd�©EHOLHI�SURSDJDWLRQ�DOJRULWKPª��%3$���<�hl_q_kl�

\_gghc�ebl_jZlmj_�wlhl�f_lh^�ba\_kl_g�dZd�Ze]hjblf�^_�

dh^bjh\Zgby� k� bl_jZlb\guf� jZkijhkljZg_gb_f� ^h\_jby�

�:J>��>�@��Ke_^m_l�hlf_lblv��qlh�\�ebl_jZlmj_�kms_kl\m_l�

[hevrh_� dhebq_kl\h�fh^bnbdZpbc� wlh]h� Ze]hjblfZ� �Ze�

]hjblfu��hkgh\u\Zxsb_ky�gZ�eh]Zjbnfbq_kdhf�hlghr_�

gbb�nmgdpbc� ijZ\^hih^h[by�� mijhs_ggu_�f_lh^u���G_�

dhlhju_�k\_^_gby�h�fh^bnbdZpbyo�fh`gh�gZclb�\�>��@��<�

gZklhys__�\j_fy�/'3&�dh^u�kh�kj_^g_c�ijhimkdghc�kih�

kh[ghklvx� bkihevamxlky� \� klZg^ZjlZo� dZd� '9%�6���

:L0D[�,(((�������H��b�:/$1�,(((�������Q���;he__�lh]h��

/'3&�dh^u�k�\ukhdhc�ijhimkdghc�kihkh[ghklvx�bkihev�

amxlky�\�klZg^Zjl_�:3$1��,(((���������F���Ke_^m_l�hl�

f_lblv�� qlh� \h� \k_o� i_j_qbke_gguo� klZg^ZjlZo� bkihev�

amxlky� d\Zab�pbdebq_kdb_� gbadhiehlghklgu_� dh^u� �4&�

/'3&���

4&�/'3&�dh^u��hkgh\gu_�hij_^_e_gby�

/'3&� dh^u� mgb\_jkZevgh� ki_pbnbpbjmxlky� bo� ijh�

\_jhqgufb�fZljbpZfb��Ijh\_jhqgZy�fZljbpZ� 4&�/'3&�

dh^Z�aZ^Z_lky�dZd�fZkkb\�pbjdmeyglh\��i_j_klZgh\hqguo�

fZljbp�� h^gh]h� b� lh]h�`_� jZaf_jZ��Pbjdmeygl� >�@� ij_^�

klZ\ey_l� kh[hc� d\Z^jZlgmx�fZljbpm� �� EEu �� \� dhlhjhc�

dZ`^Zy�ihke_^mxsZy�kljhdZ�y\ey_lky�pbdebq_kdbf�k^\b�

]hf� \ijZ\h� gZ� h^gh� f_klh� ij_^u^ms_c� kljhdb��Bg^_dk�

k^\b]Z�hij_^_ey_l�ihabpbx�©�ª�\�i_j\hc�kljhd_�fZljb�

pu��<_ku� kljhd� b� klhe[ph\� \�pbjdmeygl_� h^gb� b� l_�`_��

kdZ`_f� d� ijbf_jm � Z �� >ey� ijhklhlu� fh`gh� kdZaZlv��

qlh�pbjdmeygl� bf__l� \_k�Owffbg]Z� Z ��?keb� � Z �� lh�

pbjdmeygl� _klv� pbdebq_kdZy� i_j_klZgh\hqgZy� fZljbpZ��

Pbjdmeygl� iheghklvx� oZjZdl_jbam_lky� _]h� i_j\hc� kljh�

dhc��beb�i_j\uf�klhe[phf���dhlhjmx�gZau\Zxl�]_g_jZlh�

jhf�pbjdmeyglZ�� /'3&� dh^�hij_^_ey_lky�fZljbp_c� jZa�

f_jZ� PQu ��]^_� Q �^ebgZ�dh^Z�b�P qbkeh�ijh\_jhqguo�

[bl�\�dh^_��Qbkeh�bfnhjfZpbhguo�[bl�hij_^_ey_lky�dZd�

PQN � ��Ijh\_jhqgZy�fZljbpZ�
TF

+ 4&�/'3&� dh^Z� k�

jZaf_jghklvx� FWu �� ]^_� WEQ u b� FEP u �� fh`_l�

[ulv�ihkljh_gZ�iml_f�kh_^bg_gby� FWu �pbdebq_kdbo�i_�

j_klZgh\hqguo�fZljbp�jZaf_jghklb� �� EEu ��

FZljbpZ�
TF

+ 4&�/'3&�dh^Z�^ey�^\mo�gZlmjZevguo�qb�

k_e� W � b� F � k� WFd fh`_l� [ulv� hij_^_e_gZ� dZd�fZkkb\�

pbjdmeyglh\�
ML�

$ \�ihe_� ���*) ��
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Kljmdlmjm�4&�/'3&�dh^Z�fh`gh�hij_^_eblv�gZ�hkgh�

\_�_]h�ijh\_jhqghc�fZljbpu�\�pbjdmeyglghc�nhjf_��hi�

j_^_e_gghc�nhjfmehc� �����GZ�hkgh\_� wlhc�nhjfu�� dZ`�

^Zy� dh^h\h_� keh\h� � fh`_l�[ulv� jZa^_e_gh� gZ� k_dpbb�
�����

�� W
QQQ � � ��b�dZ`^Zy�k_dpby�

M
Q \dexqZ_l� E dhfih�

g_gl� �[bl���>ey� WM dd� �� E dhfihg_gl� M �hc�k_dpbb�kh�
hl\_lkl\mxl�E klhe[Zf� M �]h�klhe[pZ�pbjdmeyglZ�\

TF
+ ���

:gZeba�ijh\_jhqguo�fZljbp�b�f_lh^�dh^bjh\Zgby�

/'3&�dh^u��bkihevam_fu_�\�kbkl_f_�:3$1�>�@��y\ey�

xlky� kbkl_fZlbq_kdbfb� g_j_]meyjgufb� 4&�/'3&� dh^Z�

fb�� LZ[e�� �� ^ey� ijbf_jZ� beexkljbjm_l� ijh\_jhqgmx�

fZljbpm�/'3&�dh^Z�k�dh^h\hc�kdhjhklvx�5� ������

Bg^_dk����hij_^_ey_l�gme_\mx�i_j_klZgh\hqgmx�fZl�

jbpm� �fZljbpZ� khklhbl� ba� h^gbo� gme_c��� Ijh\_jhqgZy�

fZljbpZ� khklhbl� ba� ^\mo� qZkl_c� > @
��TF

+++  �� ]^_�

�
+ km[fZljbpZ�khhl\_lkl\m_l�bgnhjfZpbhgguf�[blZf��b�

�
+ ij_^klZ\ey_l�ijh\_jhqgu_�[blu�dh^h\h]h�keh\Z��Dh�

^h\h_� keh\h� ^he`gh� m^h\e_l\hjylv� mjZ\g_gbx�

� � 7

TF
�+ ��
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LZ[ebpZ����Ijh\_jhqgZy�fZljbpZ�/'3&�dh^Z�k�dh^h\hc�kdhjhklvx�5� ����

:gZeba� ijh\_jhqguo�fZljbp� \k_o� dh^h\� ihdZau\Z_l��

qlh� �
+ � ��qZklb�fZljbp�

TF
+ �d\Z^jZlbqgu�b�h[jZlbfu��\�

lhf�qbke_�b�^ey�/'3&�dh^Z�k�5 �����<�wlhf�kemqZ_�^ey�

jZkq_lZ�ihjh`^Zxs_c�fZljbpu�
TF
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fgh]hemq_\h]h�klZpbhgZjgh]h�dZgZeZ�k\yab�k�Z^^blb\guf�

[_euf�]Zmkkh\kdbf�rmfhf��:;=R���ghjfbjh\Zggu_�ijh�

nbeb�dhlhjuo�ij_^klZ\e_gu�gZ�jbk�����<uqbke_gb_� agZ�

q_gby�qZklhlgh]h�k^\b]Z�\uihegyehkv�^ey�^\mo�jZkkfhl�

j_gguo�\ur_�f_lh^h\��K�p_evx�ih\ur_gby�^hklh\_jgh�

klb� j_amevlZlh\� bkihevah\Zehkv� mkj_^g_gb_� hp_gdb�

k^\b]Z�qZklhlu�ih�/� �������2)'0�kbf\heZf��

Lhqghklv� hij_^_e_gby� hp_ghd� kf_s_gby� qZklhlu��

jZkkqblu\ZeZkv� \� khhl\_lkl\bb� kh� ke_^mxsbf� \ujZ`_�
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�
Jbk�����Z��^\moemq_\Zy�fh^_ev��[��wdkihg_gpbZevgZy�fh^_ev�

�

Jbk�����

=jZnbdb� aZ\bkbfhklb� ghjfbjh\Zgghc� kj_^g_d\Z^jZ�

lbqghc�hrb[db�_�hp_gdb�kf_s_gby�qZklhlu�hl�hlghr_gby�

kb]gZe�rmf�\� dZgZe_�k\yab�^ey� jZkkfZljb\Z_fuo�f_lh�

^h\�ij_^klZ\e_gu�gZ�jbk�����Ba�ZgZebaZ�ihemq_gguo�aZ�

\bkbfhkl_c�fh`gh�k^_eZlv�\u\h^�h�lhf��qlh�ijbf_g_gb_�

Ze]hjblfZ�67�\�dZgZeZo�k�:;=R�ih�kjZ\g_gbx�k�0/�^Zzl�

\ub]jur�\�HKR�ihjy^dZ����^;�ijb�ghjfbjh\Zgghc�KDH�

hij_^_e_gby� qZklhlgh]h� k^\b]Z� _� ������� <� ��o� emq_\hf�

dZgZe_�Ze]hjblf�67�hdZau\Z_lky�agZqbl_evgh�wnn_dlb\�

g__�b�^Zzl�\�����jZa�[he__�lhqgmx�hp_gdm�kf_s_gby�qZk�

lhlu��h^gZdh�k�m\_ebq_gb_f�dhebq_kl\Z�emq_c�h[Z�bkke_�

^m_fuo�Ze]hjblfZ�^Zxl�khihklZ\bfu_�j_amevlZlu���

AZdexq_gb_��

<� gZklhys_c� klZlv_� ijh\_^_gh� bkke_^h\Zgb_� lhqghklb�

hij_^_e_gby� qZklhlgh]h� kf_s_gby� 2)'0� kb]gZeZ� ih�

^\mf�f_lh^Zf�hp_gdb��;ue�ijb\_^zg�kjZ\gbl_evguc�ZgZ�

eba�ij_^klZ\e_gguo�Ze]hjblfh\�^ey�jZaebqguo�fh^_e_c�

fgh]hemq_\uo�dZgZeh\�k�:;=R��IhdZaZgh��qlh�\�mkeh\byo�

:;=R�b�^\moemq_\hc�fh^_eb�dZgZeZ�k\yab�f_lh^�hp_gdb�

qZklhlgh]h� kf_s_gby�� hkgh\Zgguc� gZ� jZkq_l_� dhwnnb�

pb_glZ�wdkp_kkZ��ij_^hklZ\ey_l�g_khfg_ggh_�ij_bfms_�

kl\h�ih�kjZ\g_gbx�f_lh^hf�hp_gdb��hkgh\Zgguf�gZ�pbd�

ebq_kdhf�ij_nbdk_��Wlh�gZ[ex^_gb_�iha\hey_l�k^_eZlv�

\u\h^� h� lhf�� qlh� Ze]hjblf� 67� fh`_l� k� mki_ohf� [ulv��

ijbf_g_g�^ey�j_r_gby�aZ^Zqb�hp_gdb�qZklhlgh]h�kf_s_�

gby�\� kbkl_fZo� k�2)'0��g_� bkihevamxsbo�pbdebq_kdbc��

ij_nbdk��

Ebl_jZlmjZ�

���5�:��&KDQJ��6\QWKHVLV�RI�EDQG�OLPLWHG�RUWKRJRQDO�VLJQDOV�

IRU�PXOWLFKDQQHO�GDWD�WUDQVPLVVLRQ��%HOO�6\VWHPV�7HFKQLFDO�-RXU�

QDO��YRO������3������±������������

���6FKPLGO��7�0��DQG�&R[��'�&��5REXVW�IUHTXHQF\�DQG�WLPLQJ�

V\QFKURQL]DWLRQ� IRU� 2)'0�� ,(((� 7UDQV�� &RPPXQ��� YRO�� ���������

3������±������������

��� )��'DIIDUD� DQG�$��&KRXO\��0D[LPXP� OLNHOLKRRG� IUHTXHQF\�

GHWHFWRUV� IRU� RUWKRJRQDO�PXOWLFDUULHU� V\VWHPV�� LQ�3URFHHGLQJV� RI�

WKH�,(((�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPPXQLFDWLRQV��,&&¶�����

3����������������

��� Kdeyj� ;�� Pbnjh\Zy� k\yav�� L_hj_lbq_kdb_� hkgh\u� b�

ijZdlbq_kdh_� ijbf_g_gb_�� Ba^�� ��_�� bkij��� I_j�� k� Zg]e�� ±��

F���Ba^Zl_evkdbc�^hf�©<bevyfkª��������±������k���

���-��-��YDQ�GH�%HHN��0��6DQGHOO��DQG�3�2��%RMHVVRQ��0/�HV�

WLPDWLRQ� RI� WLPH� DQG� IUHTXHQF\� RIIVHW� LQ� 2)'0� V\VWHPV�� ,(((�

7UDQVDFWLRQV�RQ�6LJQDO�3URFHVVLQJ��YRO������QR�����3�������������

������

���0RRVH��3�+��$�WHFKQLTXH�IRU�RUWKRJRQDO�IUHTXHQF\�GLYLVLRQ�

PXOWLSOH[LQJ� IUHTXHQF\� RIIVHW� FRUUHFWLRQ�� ,(((�7UDQV��&RPPXQ���

YRO�����3������±������������

���&ODVVHQ��)��DQG�0\HU��+��)UHTXHQF\�V\QFKURQL]DWLRQ�DOJR�

ULWKP� IRU� 2)'0� V\VWHPV� VXLWDEOH� IRU� FRPPXQLFDWLRQ� � RYHU� IUH�

TXHQF\�VHOHFWLYH� IDGLQJ�FKDQQHOV�� ,(((�97&¶����3������±������
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���+��/LX�DQG�8��7XUHOL��$�KLJK�HIILFLHQF\��FDUULHU�HVWLPDWRU�IRU�

2)'0� FRPPXQLFDWLRQV�� ,(((� &RPPXQ�� /HWW��� ��������������
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���)��<DQJ��.��+��/L��DQG�.��&��7HK��$�FDUULHU�IUHTXHQF\�RIIVHW�

HVWLPDWRU�ZLWK�PLQLPXP�RXWSXW�YDULDQFH�IRU�2)'0�V\VWHPV��,(((�

&RPPXQLFDWLRQ�/HWWHUV��YRO�����QR������3�����������������

���� <LQJZHL� <DR�� *HRUJLRV� %�� *LDQQDNLV�� %OLQG� FDUULHU� IUH�

TXHQF\� RIIVHW� HVWLPDWLRQ� LQ� 6,62��0,02�� DQG�PXOWLXVHU� 2)'0�

V\VWHPV�� ,(((�7UDQV��&RPPXQLFDWLRQV��YRO��&20�����SS������ ��
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7ZR� DOJRULWKPV� RI� FDUULHU� IUHTXHQF\� RIIVHW� HVWLPDWLRQ� LQ�

WLPH��EDVHG�RQ�WKH�UHGXQGDQW�LQIRUPDWLRQ�FRQWDLQHG�ZLWKLQ�WKH�

F\FOLF�SUHIL[��DQG�³EOLQG´�DVVD\�LQ�IUHTXHQF\�GRPDLQ�IRU�2)'0�

VLJQDO�DUH�FRQVLGHUHG��$QDO\VLV�RI�WKHUH�HIILFLHQF\�LQ�GLIIHUHQW�

PXOWLSDWK� FKDQQHOV� DOORZV� WR� VXSSRVH� WKDW� WKLV� V\QFKURQL�

]DWLRQ� WHFKQLTXHV�PD\�EH� XVHG� LQ� SUDFWLFDO� V\VWHPV�ZLWK� D�

VPDOO�PRGLILFDWLRQV��
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JZkkfhlj_gu�fh^_eb�g_ebg_cguo�dhfi_gkZlhjh\��fgh]hf_jguc�

ihebghf��^\mokehcguc�i_jk_iljhg��k_lv�WefZgZ��g_cjhggZy�fh^_ev�

=Zff_jrl_cgZ�� IhdZaZgh�� qlh� g_cjhgguc� dhfi_gkZlhj� k� j_dmj�

j_glghc� fh^_evx� =Zff_jrl_cgZ�� ijbf_gy_fuc� ^ey� ih^Z\e_gby�

g_ebg_cguo� bkdZ`_gbc� kb]gZeh\� \� <bg_jh\kdhf� dZgZe_� k\yab�� ij_�

\hkoh^bl�fh^_eb�ZgZeh]b� ih�lhqghklb� h[jZ[hldb�kb]gZeh\�b� ijh�

klhl_� j_ZebaZpbb�� Ij_^klZ\e_gu� hp_gdb� lhqghklb� dhfi_gkZpbb�

ijb�^_ckl\bb�\�dZgZe_�k\yab�]Zmkkh\kdh]h�rmfZ���

M>D�����������
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�

Dexq_\u_� keh\Z�� g_ebg_cguc� dhfi_g�
kZlhj�� g_cjhggZy� k_lv�� i_jk_iljhg�� fh^_ev�

=Zff_jrl_cgZ��dZgZe�k\yab���

<\_^_gb_��

G_ebg_cgu_� bkdZ`_gby� ihjh`^Zxl� fgh�

]b_� g_`_eZl_evgu_� wnn_dlu� b� y\eyxlky�

ijbqbghc� mom^r_gby� jy^Z� ihdZaZl_e_c�

dZq_kl\Z� jZ^bhwe_dljhgguo� kbkl_f�� <uau�

\Zy� ihy\e_gb_� \ukrbo� b� bgl_jfh^meypbhgguo� khklZ\�

eyxsbo� \� j_Zdpbb� mkljhckl\�� hgb� mom^rZxl� dZq_kl\h�

a\mqZgby� we_dljhZdmklbq_kdhc� ZiiZjZlmju�� kha^Zxl�

ij_iylkl\by�gZ�imlb�j_r_gby�ijh[e_fu�we_dljhfZ]gbl�

ghc� kh\f_klbfhklb� \� ijb[hjhkljh_gbb�� kgb`Zxl� lhq�

ghklv�\hkijhba\_^_gby�kb]gZeh\��ihf_ohaZsbs_gghklv��

jZaj_rZxsmx� b� ijhimkdgmx� kihkh[ghklb� \� kbkl_fZo�

k\yab��l_ogbd_�K<Q�b�^jm]bo�h[eZklyo�jZ^bhl_ogbdb��

LjZ^bpbhggu_�f_lh^u�[hjv[u�k�g_ebg_cgufb�bkdZ�

`_gbyfb�� lZdb_�� dZd� ebg_cgZy� bg\_jkby�� ebg_ZjbaZpby�

oZjZdl_jbklbd�hl^_evguo�g_ebg_cguo�we_f_glh\�b�l��i���

g_�\k_]^Z�wnn_dlb\gu��qlh�h[mkeh\e_gh�\ukhdhc�kl_i_�

gvx� bgl_]jZpbb� l_ogbq_kdbo� mkljhckl\�� jZkrbj_gb_f�

h[eZklb�aZ^Zq�ij_pbabhgghc�h[jZ[hldb�kb]gZeh\��

GZ� ijZdlbd_� ij_^ihql_gb_� hl^Z_lky�f_lh^Zf� g_eb�

g_cghc� dhfi_gkZpbb�� ijbf_g_gb_� dhlhjuo� iha\hey_l�

ih\ukblv�dZq_kl\h�l_ogbq_kdbo�mkljhckl\�ijb�aZ^Zgghf�

mjh\g_� jZa\blby� l_ogheh]bb� bo� ijhba\h^kl\Z��F_lh^u�

kbgl_aZ�dhfi_gkZlhjh\�fh`gh�jZa^_eblv�gZ�^\Z�deZkkZ���

±� f_lh^u� ke_ihc� ebg_ZjbaZpbb�� \uihegy_fhc� [_a�

©h[mq_gbyª� dhfi_gkZlhjZ��D�^Zgguf�f_lh^Zf� hlghkyl�

ky�� bg\_jkby� \ukhdh]h� ihjy^dZ�� f_lh^� nbdkbjh\Zgghc�

lhqdb�� dhjg_c� mjZ\g_gby� <hevl_jju�� bl_jZpbhggh�

hi_jZlhjguf�f_lh^hf�>�@���

±� f_lh^u� ebg_ZjbaZpbb� mkljhckl\� k� ©h[mq_gb_fª�

dhfi_gkZlhjZ�� hkgh\Zggu_� gZ� ijbf_g_gbb� nmgdpbh�

gZevguo� jy^h\� b� ihebghfh\� >�@�� >�@�� g_cjhgguo� k_l_c�

�i_jk_iljhgguo� >�@�� >�@�� j_dmjj_glguo� >�@�� >�@�� jZ^bZev�

guo�>�@�b�l��^����

G_ebg_cguc� dhfi_gkZlhj� �GD��fh`_l�[ulv�mklZgh\�

e_g�eb[h�gZ�\uoh^_�bkdZ`Zxs_c�kbkl_fu��ihkldhfi_g�

kZlhj��� eb[h� gZ� __� \oh^_� �ij_^dhfi_gkZlhj��� Knhjfm�

ebjm_f�aZ^Zqm�kbgl_aZ�GD���

Imklv� g_ebg_cgZy� kbkl_fZ� �GK�� hibkZgZ� hi_jZlhj�

guf�mjZ\g_gb_f�
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]^_� � �Q[ �� � �Q\ �±�\oh^ghc�b�\uoh^ghc�kb]gZeu�GK�khhl�

\_lkl\_ggh�� + ±�g_ebg_cguc�hi_jZlhj�kbkl_fu��G_h[�

oh^bfh� ihkljhblv� g_ebg_cguc� hi_jZlhj� ) � dhfi_gkZ�

lhjZ��^_ckl\mxsbc� gZ� hi_jZlhjgh_� mjZ\g_gb_�GK� lZd��

qlh[u�\uihegyebkv�khhlghr_gby��
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\�kemqZ_�ij_^dhfi_gkZlhjZ��A^_kv� 5 ���ebg_cguc�hi_�
jZlhj�j_amevlbjmxs_c�kbkl_fu��dZkdZ^gh]h�kh_^bg_gby�

GK�b�GD�eb[h�GD�b�GK���>ey�ijhklhlu�ij_h[jZah\Zgbc�

iheZ]Z_f�� �#5 ��

LZdbf� h[jZahf�� p_ev� dhfi_gkZpbb� �� \\_klb� g_eb�
g_cguc�hi_jZlhj� ) �lZd��qlh[u�j_amevlbjmxsZy�kbkl_�

fZ�hibku\ZeZkv�ebg_cguf�hi_jZlhjhf� 5 ��

<�jZ[hl_�ij_^eZ]Z_lky�bkihevah\Zlv�g_cjhggmx�fh�

^_ev� =Zff_jrl_cgZ� ^ey� dhfi_gkZpbb� g_ebg_cguo� bk�

dZ`_gbc� kb]gZeh\� \�pbnjh\hf� dZgZe_� k\yab� �DK��� hib�

ku\Z_fhf�gbadhqZklhlghc�fh^_evx�<bg_jZ��\uihegy_l�

ky�kjZ\g_gb_�fh^_e_c�GD�ih� lhqghklb�\hkklZgh\e_gby�

kb]gZeh\�b�\uqbkebl_evguf�aZljZlZf�gZ�dhfi_gkZpbx��

IhebghfbZevgZy�b�g_cjhggu_��
fh^_eb�dhfi_gkZlhjh\�

Hi_jZlhjgu_� f_lh^u� kbgl_aZ� GD� bg\ZjbZglgu��

d� ko_f_� ih^dexq_gby� dhfi_gkZlhjZ�� ihwlhfm� jZkkfhl�

jbf�g_ebg_cgu_�fh^_eb�GD�gZ�ijbf_j_�ihkldhfi_gkZ�

lhjZ�k�mjZ\g_gb_f������
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iZfylb�fh^_eb��

Ih^h[gh� GF=� kljhblky� g_cjhggZy� fh^_ev� <bg_jZ�

�GF<�� >�@��\� dhlhjhc�dZkdZ^gh�kh_^bg_gu�ebg_cgZy�j_�

dmjkb\gZy�p_iv�b�[_aug_jpbhggZy�g_ebg_cghklv��Hlf_�

lbf��qlh�\�GF=�hq_j_^ghklv�ke_^h\Zgby�mdZaZgguo�qZk�

l_c�h[jZlgZy��

<_dlhj�\ha^_ckl\bc�^ey�>I��FI��GKW�b�GF=�qZklh�

nhjfbjm_lky� k� ihfhsvx� ebgbb� aZ^_j`db�� gZ� \uoh^_�

dhlhjhc�\_dlhj� ��Q\
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GKW�� GF=�� GF<� y\eyxlky� j_dmjj_glgufb� g_cjhg�

gufb�fh^_eyfb�dhfi_gkZlhjh\��
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±�f_lh^u��hkgh\Zggu_�gZ�hp_gd_�iZjZf_ljh\�rmfZ��

fbgbfbaZpbb� kj_^g_d\Z^jZlbqghc� hrb[db� b� ihjh]h\hc�

h[jZ[hld_�\�h[eZklb�ljZgknhjfZgl��

Kms_kl\mxl� b� ^jm]b_� ih^oh^u�� GZijbf_j�� kjZ\gb�

l_evgh�g_^Z\gh�\�h[eZklb�pbnjh\hc�h[jZ[hldb�j_q_\uo�

kb]gZeh\� ihy\behkv� _sz� h^gh� gZijZ\e_gb_� ±� ke_ih_�

jZa^_e_gb_�j_q_\uo�kb]gZeh\��%OLQG�6SHHFK�6HSDUDWLRQ���

h[t_^bgyxs__�f_lh^u�� iha\heyxsb_�ihemqblv�hp_gdb�

kb]gZeh\�bklhqgbdh\��hkgh\u\Zykv�ebrv�gZ�agZgbb�kb]�

gZeh\� kf_k_c� b� g_dhlhjuo� h[sbo� ij_^iheh`_gbyo� h�

k\hckl\Zo�kb]gZeh\�bklhqgbdh\�b�ijhp_kk_�kf_rb\Zgby�

>���@�� <� jy^_� kemqZ_\� wlb� f_lh^u� iha\heyxl� ^hklbqv�

agZqbl_evgh]h�memqr_gby�dZq_kl\Z�b�jZa[hjqb\hklb�j_�

qb��<�h[eZklb�pbnjh\hc�h[jZ[hldb�bah[jZ`_gbc��PHB��

lZd`_�kms_kl\m_l�fgh`_kl\h�f_lh^h\�rmfhih^Z\e_gby�

>����@��qZklv�ba�dhlhjuo�fh`gh�jZkijhkljZgblv�b�gZ�h[�

jZ[hldm�j_q_\uo�kb]gZeh\��Ij_^eh`_gguc�\�klZlv_�Ze�

]hjblf�[Zabjm_lky�gZ�ohjhrh�aZj_dhf_g^h\Z\r_f�k_[y�
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LZd�dZd�ki_dljh]jZffm�a\mdh\h]h�kb]gZeZ�fh`gh�jZk�

kfZljb\Zlv� dZd�bah[jZ`_gb_�� lh�wlh�iha\hey_l�Z^Zilb�

jh\Zlv� Ze]hjblfu� rmfhih^Z\e_gby�� ij_^gZagZq_ggu_�

^ey� bah[jZ`_gbc�� ^ey� h[jZ[hldb� a\mdh\uo� kb]gZeh\��

Ih^h[guc� ih^oh^� iha\hey_l�� \�qZklghklb�� agZqbl_evgh�

kgbablv�mjh\_gv�©fmaudZevgh]h�rmfZª��dhlhjuc�y\ey_l�

ky� hkgh\guf� Zjl_nZdlhf� jZ[hlu� Ze]hjblfh\�� j_Zeb�

amxsbo� f_lh^� ki_dljZevgh]h� \uqblZgby� >��@�� LZd`_�

\hafh`gh�ijbf_g_gb_�f_lh^Z�g_ehdZevgh]h�mkj_^g_gby�

dZd�d�j_Zevghc��lZd�b�d�fgbfhc�qZklyf�ki_dljZ�a\mdh\h]h�

kb]gZeZ�^ey�rmfhih^Z\e_gby� k�p_evx�ih\ur_gby� wn�

n_dlb\ghklb�kbkl_fu�jZkihagZ\Zgby�>��@��

H^gZdh�kljmdlmjZ�j_q_\h]h�kb]gZeZ�\h�\j_f_gghc�h[�

eZklb�iha\hey_l�k^_eZlv�ij_^iheh`_gb_�h�\hafh`ghklb�

ijbf_g_gby� f_lh^Z� g_ehdZevgh]h� mkj_^g_gby� g_ihk�

j_^kl\_ggh� d� h^ghf_jghfm� kb]gZem�� >_ckl\bl_evgh�� \�

ij_^_eZo� bgl_j\ZeZ� klZpbhgZjghklb� j_q_\hc� kb]gZe�

khklhbl� ba� ihke_^h\Zl_evghklb� ihoh`bo� njZ]f_glh\��

ZgZeh]bqgh� lhfm�� dZd�ihoh`b_�njZ]f_glu�fh]ml� jZkih�

eZ]Zlvky�\�jZaebqguo�qZklyo�bah[jZ`_gby��H[hkgh\Zgb_�

\hafh`ghklb� ijbf_g_gby� f_lh^Z� g_ehdZevgh]h� mkj_^�

g_gby�d�j_q_\uf�kb]gZeZf��Z�lZd`_�^hklb`bfhklv�iheh�

`bl_evgh]h� wnn_dlZ� \� aZ^Zq_� rmfhih^Z\e_gby� [ueb�

ijh^_fhgkljbjh\Zgu�\�jZ[hl_�>��@���

GZklhysZy� jZ[hlZ� gZijZ\e_gZ� gZ�^Zevg_cr__� jZa�

\blb_�b�bkke_^h\Zgb_�\hafh`ghklb�ih^Z\e_gby�rmfZ�\�

j_q_\uo� kb]gZeZo� gZ�hkgh\_�ijbf_g_gby�f_lh^Z� g_eh�

dZevgh]h� mkj_^g_gby� \h� \j_f_gghc� h[eZklb�� Hkh[h_�

\gbfZgb_� m^_ey_lky� f_lh^bdZf� ihbkdZ� ihoh`bo� njZ]�

f_glh\�j_q_\h]h�kb]gZeZ�� lZd�dZd�dZq_kl\h�\uiheg_gby�

wlh]h�wlZiZ�\� agZqbl_evghc�kl_i_gb�hij_^_ey_l� dhg_q�

gmx�wnn_dlb\ghklv�Ze]hjblfZ��

HibkZgb_�ij_^eZ]Z_fh]h�Ze]hjblfZ�

KljmdlmjZ� hlj_adh\� j_q_\h]h� kb]gZeZ�� ijb\_^_ggZy�

gZ� jbk���� iha\hey_l� k^_eZlv� \u\h^� h� lhf�� qlh� j_qv� ih�

k\h_c� ijbjh^_�� \� g_dhlhjhf� kfuke_�� y\ey_lky� ijbf_�

jhf� ©ihf_ohmklhcqb\h]h� dh^Zª��DZd� \b^gh� ba� hkpbeeh�

]jZff�� ihf_ohmklhcqb\hklv� j_qb� ^hklb]Z_lky� aZ� kq_l�

ba[ulhqgh]h� ih\lhj_gby� ©bgnhjfZpbhgguo� [ehdh\ª�

�wlh�k\hckl\h�hkh[_ggh�oZjZdl_jgh�^ey�]eZkguo�a\mdh\���

<hafh`gh�� a\mdh\hc� ZgZebaZlhj� q_eh\_dZ� bkihevam_l�

ih^h[gmx� ba[ulhqghklv� b� [eZ]h^Zjy� wlhfm� kihkh[_g�

\u^_eylv� bgnhjfZpbx� gZ� nhg_� ^hklZlhqgh� bgl_gkb\�

guo�ihf_o������^;���Wlb�iheh`_gby�iha\heyxl�jZkkfZl�

jb\Zlv�b�ijbf_gylv�ke_^mxsmx�fh^_ev�j_q_\h]h�kb]gZ�

eZ�� j_qv� ±� i_jbh^bq_kdbc� gZ� bgl_j\ZeZo� klZpbhgZjgh�

klb� ijhp_kk�� khklhysbc� ba� ih\lhjyxsboky� ©bgnhjfZ�

pbhgguo�[ehdh\ª�beb�njZ]f_glh\��<�jZfdZo�wlhc�fh^_�

eb�^ey�j_r_gby�aZ^Zqb�rmfhih^Z\e_gby�\�j_q_\uo�kb]�

gZeZo�wnn_dlb\gh�bkihevah\Zlv�Ze]hjblf�g_ehdZevgh]h�

mkj_^g_gby�� Ijb� Z^ZilZpbb� Ze]hjblfZ� g_ehdZevgh]h�

mkj_^g_gby� ^ey� aZ^Zqb� ih^Z\e_gby� :;=R� \� j_q_\hf�

kb]gZe_�mqblu\Zxlky�hkh[_gghklb�j_qb��[eZ]h^Zjy�q_fm�

ihemqb\rbcky� Ze]hjblf� agZqbl_evgh� hlebqZ_lky� hl�

k\h_]h�^\mf_jgh]h�ZgZeh]Z��GZijbf_j��mkj_^g_gb_�ijh�

ba\h^blky� g_ihkj_^kl\_ggh�^ey�njZ]f_glZ�^ebghc�g_�

kdhevdh� ^_kyldh\� hlkq_lh\�� Z� g_� ^ey� h^gh]h� hlkq_lZ��

JZkkfhljbf� hkh[_gghklb� jZ[hlu� ij_^eZ]Z_fh]h� Ze]h�

jblfZ�ih^Z\e_gby�:;=R�\�j_q_\uo�kb]gZeZo�

�

Jbk�����KljmdlmjZ�j_q_\h]h�kb]gZeZ�

H[jZ[hldZ� j_q_\h]h� kb]gZeZ� hkms_kl\ey_lky� \h�

\j_f_gghc�h[eZklb��Fh`gh�\u^_eblv�^\Z�hkgh\guo�wlZ�

iZ��ihbkd�ihoh`bo�njZ]f_glh\�b�mkj_^g_gb_�wlbo�njZ]�

f_glh\�� iha\heyxsb_� agZqbl_evgh� kgbablv� ^bki_jkbx�

Z^^blb\gh]h�rmfZ��>ebgZ�njZ]f_glZ�\u[bjZ_lky�\�ij_�

^_eZo�bgl_j\ZeZ� ������hlkq_lh\� �mklZgh\e_gh�wdki_jb�

f_glZevgh���Ihbkd�ihoh`bo�njZ]f_glh\�\_^_lky�\�ij_�

^_eZo� hdgZ� ^ebghc� ���� hlkq_lh\�� lZd� dZd� ijb� qZklhl_�

^bkdj_lbaZpbb� ����� hlkq_lh\� \� k_dmg^m� wlh� khhl\_lkl�

\m_l����fk��lh�_klv�kjZ\gbfh�k�bgl_j\Zehf�klZpbhgZj�

ghklb�j_q_\h]h�kb]gZeZ��dhlhjuc�ijbf_jgh�jZ\_g�������

fk��>ey�hij_^_e_gby�kl_i_gb�[ebahklb�f_`^m�njZ]f_g�

lZfb� bkihevam_lky� _\deb^h\h� jZkklhygb_�� DZd� [m^_l�

ihdZaZgh�gb`_��ehdZevgu_�fbgbfmfu�nmgdpbb�jZkklhy�

gby�f_`^m�\u[jZgguf�[ehdhf�b�hklZevgufb�khhl\_lkl�

\mxl� iheh`_gbyf� gZb[he__� ihoh`bo� gZ� ^Zgguc� [ehd�

njZ]f_glh\��L_hj_lbq_kdb� q_f�[hevr_� qbkeh� b^_glbq�

guo�njZ]f_glh\�mkj_^gy_lky��l_f�kbevg__�ih^Z\ey_lky�

Z^^blb\guc�rmf��h^gZdh�^ey�j_q_\uo�kb]gZeh\�bo�qbkeh�

h]jZgbq_gh�� d� lhfm�`_� bo� g_evay� kqblZlv� kljh]h� b^_g�

lbqgufb��GZ�ijZdlbd_�qbkeh� lZdbo�njZ]f_glh\�^ey�j_�

q_\h]h�mqZkldZ�^ebghc����fk�jZ\gh�������jbk������lZd�dZd�

mkj_^g_gb_� f_gvr_]h� qbkeZ� njZ]f_glh\� fZehwnn_d�

lb\gh��Z�ihbkd�[hevr_]h�qbkeZ�ihoh`bo�njZ]f_glh\�h]�

jZgbq_g� kljmdlmjhc� j_q_\h]h� kb]gZeZ�� Ihke_� lh]h� dZd�

bgl_j_kmxsb_�njZ]f_glu� gZc^_gu�� ijhbkoh^bl� bo� mk�

j_^g_gb_�b� aZf_gZ�hlkq_lh\�kb]gZeZ��khhl\_lkl\mxsbo�

wlbf� hlj_adZf�� gZ� hlkq_lu�� ihemq_ggu_� \� j_amevlZl_�

ijhp_kkZ�mkj_^g_gby��Ijb�gbadbo�agZq_gbyo�hlghr_gby�

kb]gZe���rmf� �HKR�� ijhp_kk� ihbkdZ� ihoh`bo�njZ]f_g�

lh\� agZqbl_evgh� hkeh`g_g��>ey� ih\ur_gby� wnn_dlb\�

ghklb� Ze]hjblfZ� bf__l� kfuke� nhjfbjh\Zlv� hihjguc�

kb]gZe�iml_f�ih^Z\e_gby�rmfZ�\�bkoh^ghf�kb]gZe_�ijb�

ihfhsb�f_lh^Z� ki_dljZevgh]h� \uqblZgby��Wlhl� kb]gZe�

g_h[oh^bf�ebrv�^ey�ihbkdZ�ihoh`bo�njZ]f_glh\��

<u[hj� hihjgh]h� kb]gZeZ�� <� ij_^eZ]Z_fhf� Ze]h�

jblf_�rmfhih^Z\e_gby�hij_^_eyxsbf�nZdlhjhf�y\ey�

_lky� \u[hj� hihjgh]h� kb]gZeZ�� ih� dhlhjhfm� ijh\h^blky�

ihbkd� ihoh`bo� njZ]f_glh\� gZ� bgl_j\ZeZo� j_qb� ^eb�

l_evghklvx����fk��Bkke_^h\Zgby�ihdZau\Zxl��qlh�_keb�

\�dZq_kl\_�hihjgh]h�kb]gZeZ�\aylv�kZf�bkoh^guc�fZeh�

aZrmfe_gguc� kb]gZe� �HKR�!���� ^;�� b� \u[bjZlv� ihoh�

`b_�njZ]f_glu�gZ�hkgh\_�ijhklh]h�ihjh]h\h]h�kjZ\g_�

gby�_\deb^h\h]h�jZkklhygby��lh�fh`gh�^h[blvky�agZqb�

l_evgh]h�kgb`_gby�mjh\gy�rmfZ�ijb�khojZg_gbb�ihqlb�

\k_o�hkh[_gghkl_c�j_q_\h]h�kb]gZeZ��jbk������Wlhl�nZdl�

ih^l\_j`^Z_l�Z^_d\Zlghklv�\u[jZgghc�fh^_eb�kb]gZeZ��
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GZ�ijZdlbd_�bkihevah\Zlv�bkoh^guc�g_aZrmfe_gguc�

kb]gZe�g_�ij_^klZ\ey_lky�\hafh`guf��<�jZ[hl_�ij_^eZ�

]Z_lky� bkihevah\Zlv� \� dZq_kl\_� hihjgh]h�kb]gZe��ihem�

q_gguc� ba� aZrmfe_ggh]h� kb]gZeZ� iml_f�rmfhih^Z\e_�

gby� k� ihfhsvx� f_lh^Z� ki_dljZevgh]h� \uqblZgby�

�6SHFWUDO� 6XEWUDFWLRQ�� 66��� hibkZggh]h� \� klZlv_� >�@��Ijb�

wlhf� dhwnnbpb_gl� k]eZ`b\Zgby� �� \� wlhf� Ze]hjblf_�

ke_^m_l� \u[bjZlv� lZd�� qlh[u� fZdkbfZevgh� khojZgblv�

hkh[_gghklb� j_q_\h]h� kb]gZeZ� �rbiysb_� a\mdb�� ]emob_�

kh]eZkgu_�b�^j���ijb�\ugm`^_gghf�khojZg_gbb�hklZlhq�

gh]h�rmfZ��Wdki_jbf_glZevgh�mklZgh\e_gh��qlh�p_e_kh�

h[jZagh�\u[bjZlv� agZq_gby��� §� ���������Ijb� lZdbo� agZ�

q_gbyo��hkeZ[e_gb_�bkoh^gh]h�rmfZ�khklZ\ey_l�����^;��

HklZlhqguc� rmf� ihqlb� jZ\ghf_jgh� jZkij_^_e_g� ih�

kb]gZem�b�ih�k\hckl\Zf�koh`�k�:;=R��jbk������

Ihbkd�ihoh`bo�njZ]f_glh\��NjZ]f_glhf�beb�[eh�

dhf�klZpbhgZjgh]h�hlj_adZ�j_q_\h]h�kb]gZeZ�[m^_f�gZ�

au\Zlv� mqZklhd� j_qb�� ijhly`_gghklvx� \� �� fk�� gZoh^y�

sbcky�\gmljb�wlh]h�hlj_adZ��Ijb�qZklhl_�^bkdj_lbaZpbb�

����� hlkq_lh\� \� k_dmg^m� ��fk� khhl\_lkl\m_l� ��� hlkq_�

lZf��NjZ]f_glu�\u[bjZxlky�k�fZdkbfZevguf�i_j_dju�

lb_f�\� ���hlkq_lh\��DZd�m`_�hlf_qZehkv��^ebgZ�kZfh]h�

hlj_adZ� jZ\gZ� ��� fk�� qlh� khhl\_lkl\m_l� ���� hlkq_lZf��

LZdbf� h[jZahf�� \� h^ghf� hlj_ad_� kh^_j`blky� /� �����

njZ]f_glh\��

BlZd�� hihjguc� b� aZrmfe_gguc� kb]gZe� h^bgZdh\uf�

h[jZahf� jZa[b\Zxlky� gZ� i_j_dju\Zxsb_ky� hlj_adb�

^ebghc����fk��<_ebqbgZ�i_j_djulby�khklZ\ey_l�����hl�

jZaf_jZ�hdgZ��
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\� Zm^bhkb]gZeZo� ���>hdeZ^u� ���c� f_`^mgZjh^ghc� dhg�

n_j_gpbb� b� \uklZ\db� ©Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\��

b� __� ijbf_g_gb_ª� �'63$�������� Fhkd\Z�� ������ L������

K�����±�����

����+DLWLDQ�;���=KHQJ�+XD�7���'DOVJDDUG�3���/LQGEHUJ�%��

5REXVW� VSHHFK� UHFRJQLWLRQ� E\� QRQORFDO� PHDQV� GHQRLVLQJ��

SURFHVVLQJ� ��� ,(((� VLJQDO� SURFHVVLQJ� OHWWHUV�� ������ 9�� ����

3�����������

���� 6]ODP� $�� 1RQ�ORFDO� PHDQV� IRU� DXGLR� GHQRLV�

LQJ����5HFHQW�8&/$�FRPSXWDWLRQDO�DQG�DSSOLHG�PDWKHPDWLFV�

UHSRUWV����������S��

63((&+�'(12,6,1*��

%<�121�/2&$/�0($16��

1RYRVHORY�6���7RSQLNRY�$����

6DYYDWLQ�$���3ULRURY�$��

$�PHWKRG�RI�QRLV\�VSHHFK�HQKDQFHPHQW�EDVHG�RQ�QRQ�

ORFDO�PHDQV�DOJRULWKP� LV� SURSRVHG��1RQ�ORFDO�PHDQV�DOJR�

ULWKP�LV�ZHOO�SURYHQ�LQ�WKH�ILHOG�RI�GLJLWDO� LPDJH�SURFHVVLQJ��

$�GHVFULSWLRQ�RI�WKH�RULJLQDO�WZR�GLPHQVLRQDO�PHWKRG�LV�SHU�

IRUPHG� DQG� WKH� SRVVLELOLW\� RI� LWV� DGDSWDWLRQ� LQ� RQH�

GLPHQVLRQDO� FDVH� IRU� QRLVH� VXSSUHVVLRQ� WDVN� LV� DQDO\]HG��

6SHHFK� VLJQDOV� IHDWXUHV� WDNHV� LQWR� DFFRXQW� LQ� WKH�PHWKRG�

DGDSWLQJ�VR�WKDW� WKH� UHVXOWLQJ�DOJRULWKP�LV�PXFK�GLIIHU�IURP�

LWV� WZR�GLPHQVLRQDO� DQDORJ�� )RU� H[DPSOH�� WKH� DYHUDJLQJ� LV�

SHUIRUPHG�GLUHFWO\�IRU�D�SRUWLRQ�RI�D�VHYHUDO�WHQV�RI�VDPSOHV�

DQG�QRW�IRU�D�VLQJOH�RQH���

,Q�WKLV�SDSHU�WKH�VXSSUHVVLRQ�RI�DGGLWLYH�ZKLWH�*DXVVLDQ�

QRLVH� LQ� WKH� VSHHFK� VLJQDO� LV� FRQVLGHUHG�� 7KHUH� DUH� WZR�

PDLQ� VWHSV� LQ� WKH� SURSRVHG� PHWKRG� RI� VSHHFK� HQKDQFH�

PHQW�� WKH� VHDUFK� IRU�VLPLODU� IUDJPHQWV� DQG� WKH� DYHUDJH�RI�

WKHVH�IUDJPHQWV�WR�VLJQLILFDQWO\�UHGXFH�WKH�YDULDQFH�RI�DGGL�

WLYH�QRLVH��7KH� OHQJWK�RI� WKH� IUDJPHQW� LV�FKRVHQ�ZLWKLQ�WKH�

LQWHUYDO� ������ VDPSOHV�� 7KH� VLPLODU� IUDJPHQWV� VHDUFK� LV�

PDGH�LQ�WKH�ZLQGRZ�ZLWK�����VDPSOHV�OHQJWK��7R�GHWHUPLQH�

WKH� GHJUHH� RI� VLPLODULW\� EHWZHHQ� VHJPHQWV� (XFOLGHDQ� GLV�

WDQFH�LV�XVHG��,Q�SUDFWLFH��WKH�QXPEHU�RI�VXFK�IUDJPHQWV�IRU�

��� PV� VSHHFK� VHFWLRQ� LV� HTXDO� WR� ������ DV� DYHUDJLQJ� D�

VPDOOHU� QXPEHU� RI� IUDJPHQWV� LV� LQHIILFLHQW�� DQG� WKH� VHDUFK�

IRU� D� ODUJHU� QXPEHU� RI� VLPLODU� IUDJPHQWV� LV� OLPLWHG� E\� WKH�

VSHHFK� VLJQDO� VWUXFWXUH�� $IWHU� IUDJPHQWV� RI� LQWHUHVW� DUH�

IRXQG�WKH�SURFHGXUH�RI� LWV�DYHUDJLQJ�LV�SHUIRUPHG��7KH�VLJ�

QDO�VDPSOHV�FRUUHVSRQGLQJ�WR�WKHVH�VHJPHQWV�DUH�FKDQJHG�

WR�WKH�VDPSOHV�REWDLQHG�IURP�WKH�DYHUDJLQJ�SURFHVV��

7KH�DUWLFOH�SUHVHQWV�WKH�VLPXODWLRQ�UHVXOWV�RI�VSHHFK�HQ�

KDQFHPHQW� REWDLQHG� XVLQJ� D� QRQ�ORFDO� PHDQV� DOJRULWKP��

7KH�HIIHFWLYHQHVV�RI�WKH�DSSURDFK�LV�VKRZQ��7KH�UHVXOWV�DUH�

FRPSDUHG� ZLWK� UHVXOWV� REWDLQHG� IRU� WKH� DOJRULWKP� WKDW� LP�

SOHPHQWV� WKH� PHWKRG� RI� VSHFWUDO� VXEWUDFWLRQ�� 6HJPHQWDO�

VLJQDO� WR� QRLVH� UDWLR� LV� XVHG� IRU� DQ� REMHFWLYH� HYDOXDWLRQ� RI�

HQKDQFHG� VSHHFK�TXDOLW\�� 7KH�SURSRVHG�DOJRULWKP� LV�PRUH�

HIILFLHQW� WKDQ� RQH� WKDW� LPSOHPHQWV� VSHFWUDO� VXEWUDFWLRQ�

PHWKRG� DW� KLJK� QRLVH� OHYHOV�� 7KH� JUHDWHVW� EHQHILW� LV�

DFKLHYHG� LQ� YRZHO� VRXQGV� SURFHVVLQJ� WKDW� FDQ� EH� HDVLO\�

H[SODLQHG�EDVHG�RQ�WKH�FKDUDFWHULVWLFV�RI�WKH�DOJRULWKP�DQG�

WKH�VSHHFK�VLJQDO�VWUXFWXUH��

7KH�DGYDQWDJHV�RI�WKH�SURSRVHG�DOJRULWKP�DUH�KLJK�HIIL�

FLHQF\�ZKHQ�ZRUNLQJ�ZLWK�ORZ�VLJQDO�WR�QRLVH�UDWLRQV�DQG�WKH�

ODFN� RI� �PXVLFDO� QRLVH�� LQ� WKH� SURFHVVHG� VLJQDO�� 7KH�PDLQ�

GUDZEDFN� RI� WKH� DOJRULWKP� LV� UHODWLYHO\� KLJK� FRPSX�WDWLRQDO�

FRPSOH[LW\��7R�LPSURYH�WKH�SHUIRUPDQFH�RI�WKH�PHWKRG�SDU�

DOOHO�FRPSXWLQJ�XWLOL]DWLRQ�LV�UHFRPPHQGHG��
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JZkkfZljb\Z_lky�aZ^ZqZ�\uqbke_gby�]eZ\guo�dhfihg_gl�^ey�gZ�

[hjh\�kh^_j`Zsbo�[hevrh_�qbkeh�bah[jZ`_gbc��>ey�\uqbke_gby�kh[�

kl\_gguo�\_dlhjh\� dh\ZjbZpbhgghc�fZljbpu�ij_^eZ]Z_lky�bkihev�

ah\Zlv�f_lh^�ebg_cghc�dhg^_gkZpbb��Hibku\Z_lky�Ze]hjblf�fgh]h�

mjh\g_\hc�ebg_cghc� dhg^_gkZpbb��Bkke_^m_lky�lhqghklv�b�[ukljh�

^_ckl\b_�jZajZ[hlZggh]h�Ze]hjblfZ��

M>D��������

H�IH<UR?GB?�WNN?DLB<GHKLB�<UQBKE?GBC�=E:<GUO�DHFIHG?GL��
<�A:>:Q:O�:G:EBA:�BAH;J:@?GBC�

Fhd__\�<�<���^�l�g����X`gh�MjZevkdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l��H�PDLO��PRNH\HY#PDLO�UX�

�

Dexq_\u_� keh\Z�� ZgZeba� bah[jZ`_gbc��
kh[kl\_gguc� \_dlhj�� fZljbpZ� dh\ZjbZpbc��

]eZ\gu_�dhfihg_glu��ebg_cgZy�dhg^_gkZpby��

<\_^_gb_��

<� gZklhys__� \j_fy� Zdlb\gh� jZa\b\Zxlky�

[bhf_ljbq_kdb_�l_ogheh]bb��dhlhju_�e_`Zl�\�

hkgh\_�kbkl_f�b^_glbnbdZpbb�q_eh\_dZ�gZ�hkgh\_�lZdbo�

ijbagZdh\� dZd�� hli_qZldb� iZevp_\�� jbkmghd� jZ^m`ghc�

h[hehqdb� ]eZaZ�� bah[jZ`_gby�ebpZ��Bkihevah\Zgb_� ih�

^h[guo� kbkl_f� mf_gvrZ_l� dhebq_kl\h� ij_klmie_gbc��

k\yaZgguo� k� g_kZgdpbhgbjh\Zgguf� ^hklmihf�� Ihbkd� \�

[ZaZo�^Zgguo�ih�nhlhihjlj_lZf�q_eh\_dZ��Z\lhfZlbab�

jh\Zgguc� dhgljhev� m^hklh\_j_gbc� ebqghklb� hkh[_ggh�

ZdlmZevgu� ^ey� ijZ\hhojZgbl_evguo� hj]Zgh\� [hevrbg�

kl\Z�kljZg� ±�\k_�wlh�iha\hey_l�kgbablv�hiZkghklv� l_j�

jhjbklbq_kdbo�m]jha���

<�ihke_^g__�\j_fy�rbjhdh_�jZkijhkljZg_gb_�ihem�

qbeb�ih^oh^u��jZ[hlZxsb_�k�bah[jZ`_gbyfb�dZd�k�fZk�

kb\hf�ijbagZdh\��dZ`^uc�ba�dhlhjuo�hljZ`Z_l�agZq_gb_�

h^gh]h� ibdk_ey� bah[jZ`_gby� �gZijbf_j�� yjdhklv� hl�

^_evgh]h�ibdk_ey���LZd�dZd�\_dlhj�dZ`^h]h�bah[jZ`_gby�

bf__l� ^hklZlhqgh� \ukhdmx� jZaf_jghklv�� aZ^ZqZ� h[jZ�

[hldb�[hevrh]h�qbkeZ�bah[jZ`_gbc�y\ey_lky�g_�ljb\b�

Zevghc��;hevrbgkl\h� kbkl_f� ZgZebaZ� bah[jZ`_gbc� hk�

gh\Zgh� gZ� f_lh^Zo�� ihgb`Zxsbo� jZaf_jghklv� bah[jZ�

`_gbc��Ijh[e_fZ�khdjZs_gby�jZaf_jghklb�\Z`gZ�_s_�b�

ihlhfm��qlh�keh`ghklv�[hevrbgkl\Z�Ze]hjblfh\�m\_eb�

qb\Z_lky�wdkihg_gpbZevgh�k�jhklhf�jZaf_jghklb� aZ^Z�

qb��H^gbf� ba� gZb[he__� jZkijhkljZg_gguo�f_lh^h\� kh�

djZs_gby� jZaf_jghklb� bah[jZ`_gbc� y\ey_lky� f_lh^�

]eZ\guo�dhfihg_gl�>�@���

B^_y� bkihevah\Zgby� ]eZ\guo� dhfihg_gl� ^ey� j_r_�

gby� aZ^Zqb� jZkihagZ\Zgby�ebp�[ueZ� bamq_gZ� \� jZ[hl_�

>�@�� <� jZ[hl_� [ueh� ihdZaZgh�� qlh� bah[jZ`_gb_� fh`gh�

ij_^klZ\blv�\�\b^_�ebg_cghc� dhf[bgZpbb�kh[kl\_gguo�

\_dlhjh\�dh\ZjbZpbhgghc�fZljbpu��Kh[kl\_ggu_�\_dlh�

ju�bf_xl�lm�`_�jZaf_jghklv��qlh�b�kZfh�bah[jZ`_gb_��

gh�y\eyxlky�ebg_cgh�g_aZ\bkbfufb��qlh�iha\hey_l�^hk�

lZlhqgh� lhqgh� j_dhgkljmbjh\Zlv� bah[jZ`_gb_�� Kh[kl�

\_ggu_� agZq_gby� hij_^_eyxl� kl_i_gv� \deZ^Z� dZ`^h]h�

kh[kl\_ggh]h� \_dlhjZ� \� j_dhgkljmdpbx� bah[jZ`_gby��

=eZ\gufb� dhfihg_glZfb� gZau\Zxlky� kh[kl\_ggu_� \_d�

lhju�k�gZb[hevrbfb�kh[kl\_ggufb�agZq_gbyfb��DZ`^h_�

bah[jZ`_gb_�fh`_l�[ulv�hibkZgh�\a\_r_gghc�dhf[bgZ�

pb_c� ]eZ\guo� dhfihg_gl�� LZdbf� h[jZahf�� ^ey� dZ`^h]h�

bah[jZ`_gby�^hklZlhqgh�ojZgblv�lhevdh�gZ[hj�\_kh\uo�

dhwnnbpb_glh\� �]eZ\guo�nZdlhjh\���gh�dZ`^uc�nZdlhj�

m`_�hljZ`Z_l�g_�hl^_evguc�ibdk_ev��Z�]jmiim�ibdk_e_c��

dhlhjmx�fh`gh�ij_^klZ\blv�\�\b^_�dZjlbgdb��

H[uqgh�� j_r_gb_� aZ^Zqb� jZkihagZ\Zgby� bah[jZ`_�

gbc��hkgh\Zggh_�gZ�f_lh^_�]eZ\guo�dhfihg_gl��\dexqZ�

_l�ke_^mxsb_�^_ckl\by�>���@��Z��ghjfZebaZpbx�bkoh^gh�

]h� bah[jZ`_gby�� [��\uqbke_gb_� ]eZ\guo� dhfihg_gl��

\��deZkkbnbdZpbx�bah[jZ`_gbc�\�j_^mpbjh\Zgghf�ijh�

kljZgkl\_� �deZkl_jbaZpby�� f_ljbdZ�� g_cjhggZy� k_lv� b�

l�i����Ijb� ghjfZebaZpbb� bah[jZ`_gbc� ihke_^gb_� ij_^�

klZ\eyxlky�dZd�hlp_gljbjh\Zggu_�b�ijb\_^zggu_�d�_^b�

ghfm�fZkrlZ[m�bah[jZ`_gby�ebp��Ijhp_kk�jZkihagZ\Z�

gby�aZdexqZ_lky�\�kjZ\g_gbb�]eZ\guo�nZdlhjh\�bkdhfh�

]h�bah[jZ`_gby�k� ]eZ\gufb�nZdlhjZfb�\k_o�hklZevguo�

bah[jZ`_gbc��Ijb� wlhf�ij_^iheZ]Z_lky�� qlh� bah[jZ`_�

gby�ebp��khhl\_lkl\mxsbo�h^ghfm�q_eh\_dm��k]jmiibjh�

\Zgu�\� deZkl_ju�\�ijhkljZgkl\_�bah[jZ`_gbc��J_amev�

lZlhf�ihbkdZ�y\eyxlky�l_�bah[jZ`_gby��dhlhju_�bf_xl�

gZbf_gvr__�jZkklhygb_�^h�bkdhfh]h�bah[jZ`_gby��

Wdki_jbf_glu�ih�jZkihagZ\Zgbx�ebp�[ueb�ijh\_^_�

gu�jZaebqgufb�bkke_^h\Zl_eyfb�>���@��<�jZ[hl_�>�@�wn�

n_dlb\ghklv�jZkihagZ\Zgby�ebp�bkke_^h\ZeZkv�gZ�[Za_�

^Zgguo�� khklhys_c� ba� � ����� bah[jZ`_gbc� ijb[ebab�

l_evgh� �����ex^_c��=eZ\gu_� dhfihg_glu�^ey� j_dhgkl�

jmdpbb�bah[jZ`_gbc�wlhc�[Zau�^Zgguo�[ueb�ihemq_gu�

gZ�h[mqZxs_f�gZ[hj_�ba�����bah[jZ`_gbc�ebp��JZkih�

agZ\Zgb_�[ueh�\uiheg_gh�k�bkihevah\Zgb_f�i_j\uo����

kh[kl\_gguo� \_dlhjh\�� <h� \j_fy� wdki_jbf_glZ� k� ����

hlh[jZggufb� bah[jZ`_gbyfb� [ue� ihemq_g� ^hklZlhqgh�

\ukhdbc�dhwnnbpb_gl�jZkihagZ\Zgby��jZ\guc������Dh�

wnnbpb_gl� jZkihagZ\Zgby� qbke_ggh� jZ\_g� ijhp_glm�

ijZ\bevgh�jZkihagZgguo�bah[jZ`_gbc�ba�h[s_]h�qbkeZ�

ij_^ty\e_gguo� b� y\ey_lky� oZjZdl_jbklbdhc� lhqghklb�

jZkihagZ\Zgby��<ukhdh_�dZq_kl\h�jZkihagZ\Zgby�k\yaZ�

gh� k� l_f�� qlh� hlh[jZggu_� bah[jZ`_gby� ij_^klZ\eyeb�

kh[hc� bah[jZ`_gby� lbiZ�nhlh]jZnbc� ^ey� m^hklh\_j_�

gbc�� l�_�� njhglZevgu_� bah[jZ`_gby� h^gh]h� b� lh]h� `_�

jZaf_jZ�� ihemq_ggu_� ijb� h^bgZdh\uo� mkeh\byo� hk\_�

s_gghklb��<�wlhc�`_�jZ[hl_�[ueb�ijh\_^_gu� �wdki_jb�

f_glu� ih� bkke_^h\Zgbx� dZq_kl\Z� jZkihagZ\Zgby� gZ[h�

jh\�bah[jZ`_gbc��ihemq_gguo�ijb�jZaebqguo�mkeh\byo�

kt_fdb��Dhwnnbpb_glu� jZkihagZ\Zgby�ijb� wlhf�f_gy�

ebkv�hl�����^h������<�jZ[hl_�>�@�hibku\Zxlky�wdki_jb�

f_glu� k� bah[jZ`_gbyfb�[Zau� ^Zgguo� )HUHW��;ZaZ� ^Zg�

guo�)HUHW�kha^ZgZ�\�������]h^Zo�b�\dexqZ_l�[he__������

bah[jZ`_gbc�ebp��ihemq_gguo�ijb�jZaebqguo�jZdmjkZo��



�

���

jZaf_jZo� b� mkeh\byo� hk\_s_gby�� JZaebqgu_� wdki_jb�

f_glu� ihdZau\Zxl�� qlh� dhwnnbpb_gl� jZkihagZ\Zgby��

bah[jZ`_gbc�� k^_eZgguo� jZagufb� ZiiZjZlZfb� b� ijb�

jZaghf� hk\_s_gbb� b� jZdmjkZo�� dZd� ijZ\beh�� e_`bl� \�

^bZiZahg_�hl�����^h�����>�@��

LZdbf� h[jZahf�� gZ[hj� ]eZ\guo� dhfihg_gl�� ihemq_g�

guc�h^bg�jZa�gZ�hkgh\_�h[mqZxs_c�\u[hjdb��bkihevam�

_lky�^ey�hibkZgby�\k_o�hklZevguo�bah[jZ`_gbc��KqblZ�

_lky��qlh�k�ihfhsvx�h]jZgbq_ggh]h�dhebq_kl\Z�]eZ\guo�

dhfihg_gl�fh`gh�ihemqblv�ohjhrmx�j_dhgkljmdpbx�bk�

oh^gh]h� bah[jZ`_gby�� ?keb� \� h[mqZxs_c� \u[hjd_� g_l�

bah[jZ`_gby�ebpZ�ijb�ZgZeh]bqguo�mkeh\byo� �jZdmjkZ��

ih\hjhlZ��hk\_s_gghklb�b�l�i����lh�kbkl_fZ�jZkihagZ\Z�

gby� bah[jZ`_gbc�fh`_l� � hrb[Zlvky��>ey� h[_ki_q_gby�

lj_[m_fh]h�dZq_kl\Z�ijhp_^mju�jZkihagZ\Zgby�ebp�\u�

qbke_gb_� ]eZ\guo�dhfihg_gl�g_h[oh^bfh�ijh\h^blv�gZ�

ij_^klZ\bl_evguo�h[mqZxsbo�\u[hjdZo��<�kemqZ_��_keb�

ihbkd�lj_[m_lky�\uihegylv�gZ�m\_ebqb\Zxs_fky�qbke_�

bah[jZ`_gbc�� lh� [m^_l� jZklb� dZd� jZaf_j� h[mqZxs_c�

\u[hjdb�� lZd� b� ihjy^hd� dh\ZjbZpbhgghc�fZljbpu��Ijb�

wlhf� jZkl_l� b� \j_fy� \uqbke_gby� ]eZ\guo� dhfihg_gl��

KblmZpby� mkeh`gy_lky�� dh]^Z� kbkl_fZ� jZkihagZ\Zgby�

bah[jZ`_gbc� jZ[hlZ_l� \� j_`bf_� j_Zevgh]h� \j_f_gb��

>ey� \uqbke_gby� ]eZ\guo� dhfihg_gl� bkihevamxlky� f_�

lh^u�j_r_gby�aZ^Zqb�kh[kl\_gguo�agZq_gbc���

Kj_^b� f_lh^h\� j_r_gby� ijh[e_fu� kh[kl\_gguo�

agZq_gbc�fh`gh�\u^_eblv�ke_^mxsb_� ]jmiiu�f_lh^h\��

bl_jZpbhggu_� b� ij_h[jZah\Zgby� ih^h[by�>�@�� JZkijh�

kljZg_gguf� f_lh^hf� hij_^_e_gby� g_[hevrh]h� qbkeZ�

gZb[hevrbo� beb� gZbf_gvrbo� kh[kl\_gguo� agZq_gbc�

y\ey_lky�f_lh^�bo�\uqbke_gby�ijyfufb�beb�h[jZlgufb��

bl_jZpbyfb�� F_lh^� ijyfuo� bl_jZpbc� beb� kl_i_gghc�

f_lh^� iha\hey_l� \uqbkeylv� gZb[hevr__� ih� fh^mex�

kh[kl\_ggh_�agZq_gb_�fZljbpu�b�khhl\_lkl\mxsbc�kh[�

kl\_gguc�\_dlhj�lhevdh�k�ihfhsvx�mfgh`_gby�fZljbpu�

gZ�\_dlhj��gbdZdbo�ij_h[jZah\Zgbc�kZfhc�fZljbpu�ijb�

wlhf� g_� lj_[m_lky�� =eZ\guc� g_^hklZlhd� wlh]h� f_lh^Z�

aZdexqZ_lky�\�lhf��qlh�gZ�kdhjhklv�koh^bfhklb�j_r_gbc�

\eby_l� hlghr_gb_� \_ebqbgu� bkdhfh]h� kh[kl\_ggh]h�

agZq_gby�d�[eb`Zcr_fm�kh[kl\_gghfm�agZq_gbx��LZd`_�
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Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

<uiheg_g� ZgZeba� hkgh\guo� wlZih\� jZa\blby� jZ^bhwe_dljhgbdb��

hl� __� \hagbdgh\_gby� b� ^h� gZklhys_]h� \j_f_gb�� DhgklZlbjh\Zgh��

qlh� aZ� ihke_^gb_� ^\Z^pZlv� e_l� ijhbahr_e� j_\hexpbhgguc� i_j_\h�

jhl� \� wlhc� h[eZklb�l_ogbdb�� k\yaZgguc� k� i_j_oh^hf� d� ijh]jZffb�

jm_fuf�jZ^bhwe_dljhgguf�\kljZb\Z_fuf�kbkl_fZf�b�mkljhckl\Zf�

k� bkihevah\Zgb_f� fbdjhdhgljhee_jh\�� kb]gZevguo� ijhp_kkhjh\� b�

ijh]jZffbjm_fuo� eh]bq_kdbo� bgl_]jZevguo� ko_f�� Wlh� ij_^hij_^_�

ebeh� g_h[oh^bfhklv� \� ihklZgh\d_� b� ij_ih^Z\Zgbb� \� bg`_g_jguo�

\ukrbo�mq_guo�aZ\_^_gbyo�bggh\Zpbhggh]h�mq_[gh]h�dmjkZ�©Ijh]jZf�

fbjm_fZy� jZ^bhwe_dljhgbdZª�� Wlhl� dmjk� p_e_khh[jZagh� qblZlv�

[ZdZeZ\jZf��klm^_glZf�b�fZ]bkljZf�� \dexqb\� _]h�\�[Zah\mx�qZklv�
ijhn_kkbhgZevgh]h� pbdeZ� n_^_jZevguo� ]hkm^Zjkl\_gguo� h[jZah\Z�

l_evguo� klZg^Zjlh\�� GZ� nZdmevl_l_� jZ^bhl_ogbq_kdbo� b� l_e_�

dhffmgbdZpbhgguo� kbkl_f�FBJW:� [ue� mki_rgh� Zijh[bjh\Zg� gh\uc��

mq_[guc�dmjk�©Ijh]jZffbjm_fZy�jZ^bhwe_dljhgbdZª��

�

M>D��������������

BGGH<:PBHGGUC�DMJK�©IJH=J:FFBJM?F:Y�J:>BHWE?DLJHGBD:ª��
>EY�BG@?G?JGUO�<MAH<�

;Zjl_g_\�<�=���^�l�g���ijhn_kkhj�dZn_^ju�l_hj_lbq_kdhc�jZ^bhl_ogbdb�b�jZ^bhnbabdb�Fhkdh\kdh]h�
]hkm^Zjkl\_ggh]h�l_ogbq_kdh]h�mgb\_jkbl_lZ�jZ^bhl_ogbdb��we_dljhgbdb�b�Z\lhfZlbdb��FBJW:����
H�PDLO��V\QWDOWHFKQR#PDLO�UX�

;blxdh\�<�D���^�l�g���ijhn_kkhj��aZ\_^mxsbc�dZn_^jhc�l_hj_lbq_kdhc�jZ^bhl_ogbdb�b�jZ^bhnbabdb�FBJW:��
H�PDLO��ELWXNRY#PLUHD�UX�

Dma_e_gdh\Z�?�=���bg`_g_j�dZn_^ju�l_hj_lbq_kdhc�jZ^bhl_ogbdb�b�jZ^bhnbabdb�FBJW:���
H�PDLO��.X]HOHQNRYD#PLUHD�UX�

�

Dexq_\u_� keh\Z�� ijh]jZffbjm_fZy�

jZ^bhwe_dljhgbdZ�� fbdjhdhgljhee_j�� kb]�

gZevguc�ijhp_kkhj��ijh]jZffbjm_fZy�eh]bb�

q_kdZy� bgl_]jZevgZy� ko_fZ�� ijh]jZffb�

jm_fu_� pbnjh\u_� nbevlju�� ijh]jZffbjm_�

fu_� mkljhckl\Z� hp_gdb� iZjZf_ljh\� ihf_o��

ijh]jZffbjm_fu_�h[gZjm`bl_eb�kb]gZeh\���

<\_^_gb_��

:gZeba� kh\j_f_ggh]h� khklhygby� hl_q_kl�

\_gghc� jZ^bhwe_dljhgbdb� ihdZaZe�� qlh� ih�

jy^m� ijbqbg� Jhkkbckdhc� N_^_jZpbb� g_�

m^Zehkv� \� iheghf� h[t_f_� hkhagZlv� ijhbah�

r_^rbc� \�fbj_� aZ� ihke_^gb_� ^\Z^pZlv� e_l�

j_\hexpbhgguc� i_j_\hjhl� \� wlhc� h[eZklb�

l_ogbdb�� <h� fgh]hf� wlh� ijhbahreh� ba�aZ�

jZa\ZeZ�KKKJ�� k\h_h[jZaby� jhkkbckdbo� wdhghfbq_kdbo��

j_nhjf�� \� hkgh\m� dhlhjuo� iheh`_gZ� kujv_\Zy� khklZ\�

eyxsZy��b�g_^Zevgh\b^ghklb�]hkm^Zjkl\_gguo�qbgh\gb�

dh\��kqblZxsbo�\iheg_�ghjfZevguf�ih\k_f_klgh_�\g_�

^j_gb_� bfihjlghc� we_f_glghc� [Zau� jZ^bhwe_dljhgbdb�

�^Z`_�\�kbkl_fu�b�dhfie_dku�HID���

Hlkmlkl\b_�kh\j_f_gghc�hl_q_kl\_gghc�we_f_glghc�

[Zau� ]jhabl�fgh]bf� hljZkeyf� ijhfure_gghklb� gZr_c�

kljZgu�ihl_j_c�dhgdmj_glhkihkh[ghklb��dZd�gZ�\gmlj_g�

g_f��lZd�b�\g_rg_f�jugd_��;he__�lh]h��wlh�kdZau\Z_lky�

gZ� jZa\blbb� bggh\Zpbhgguo� l_ogheh]bc��fh^_jgbaZpbb�

wdhghfbdb� b�� kZfh_� ]eZ\gh_�� m]jh`Z_l� h[hjhghkihkh[�

ghklb�Jhkkbb��Qlh[u�emqr_�ihgylv��dZdh]h�wlZiZ�jZa\b�

lby� ^hklb]eZ� kh\j_f_ggZy� jZ^bhwe_dljhgbdZ�� ke_^m_l�

\kihfgblv��dZd�hgZ�\hagbdeZ�b�jZa\b\ZeZkv��

WlZiu�jZa\blby�jZ^bhwe_dljhgbdb�\�fbj_�

JZ^bhwe_dljhgbdZ� _klv� ijh^he`_gb_� b� fh^_jgbaZ�

pby�\�jZkrbj_gghf�lhedh\Zgbb�jZ^bhl_ogbdb� ��gZmdb�h�

f_lh^Zo�b�kj_^kl\Zo�i_j_^Zqb�b�ijb_fZ�khh[s_gbc�gZ�

jZkklhygb_� ihkj_^kl\hf� we_dljhfZ]gblguo� \heg�� jZk�

ijhkljZgyxsboky�\�k\h[h^ghf�ijhkljZgkl\_��<�jZfdZo�

jZ^bhwe_dljhgbdb� bf_xl� ^_eh� k� mkljhckl\hf� b� nmgd�

pbhgbjh\Zgb_f� jZ^bhl_ogbq_kdbo� mkljhckl\� b� kbkl_f�

�JLMK�� k� ijbf_g_gb_f� we_dljhgguo� ijb[hjh\� ±� ihem�

ijh\h^gbdh\uo�� we_dljh\Zdmmfguo�� Zdmklhwe_dljhgguo��

hilhwe_dljhgguo� b� ^jm]bo� >�@�� Ljb� q_eh\_dZ� klhyl��

m� bklhdh\� jZ^bhl_ogbdb�� jmkkdbc� mq_guc� :e_dkZg^j��

Kl_iZgh\bq� Ihih\� ������ �� ����� ]�]���� blZevygkdbc� bah�

[j_lZl_ev�=mev_evfh�FZjdhgb� ������ ������� ]�]���b�Zf_�

jbdZg_p�k_j[kdh]h�ijhbkoh`^_gby�GbdheZ�L_keZ���������

�����]�]����<Z`gh�hlf_lblv�b�ij_^r_kl\_ggbdh\�wlbo�\_�

ebdbo�bah[j_lZl_e_c��

<������]��Zg]ebckdbc�mq_guc�>`_cfk�De_jd�FZdk\_ee�

him[ebdh\Ze�jZ[hlm�©LjZdlZl�ih�we_dljbq_kl\m�b�fZ]g_�

lbafmª�� DZd� ke_^kl\b_� ba� khklZ\e_gguo� bf� mjZ\g_gbc��

ke_^h\Ze� \u\h^� h� \hafh`ghklb�jZkijhkljZg_gby� we_d�

ljhfZ]gblguo�\heg�\�k\h[h^ghf�ijhkljZgkl\_�kh�kdhjh�

klvx� k\_lZ�� Gh� ihemq_gghfm� l_hj_lbq_kdbf� iml_f� hl�

djulbx�fZeh�dlh�ih\_jbe��H^gZdh�kimkly����e_l�g_f_p�

dbc� mq_guc� =_gjbo� Jm^hevn� =_jp� wdki_jbf_glZevguf�

iml_f� ^hdZaZe� kijZ\_^eb\hklv� l_hjbb� FZdk\_eeZ�� Hl�

hiulh\� =_jpZ�� him[ebdh\Z\r_]h� j_amevlZlu� k\hbo� wdk�

i_jbf_glZevguo�bkke_^h\Zgbc��hllZedb\Zebkv�b�Ihih\��

b�FZjdhgb��b�L_keZ���

�� fZy� �����]�� :�K��Ihih\� \i_j\u_� ijh^_fhgkljbjh�

\Ze�gZ� aZk_^Zgbb�nbabq_kdh]h�hl^_e_gby�Jmkkdh]h�nb�

abdh�obfbq_kdh]h�h[s_kl\Z�k\hc�jZ^bhijb_fgbd��ijbgb�

fZ\rbc� dhe_[Zgby�� baemqZ_fu_� \b^hbaf_g_gguf� hk�

pbeeylhjhf�=_jpZ��Wlhl�^_gv�\�gZr_c�kljZg_�b�hlf_qZ�

_lky��dZd�>_gv�jZ^bh�����fZjlZ������]��gZ�aZk_^Zgbb�lh]h�

`_� h[s_kl\Z� :�K��Ihih\� ihfbfh� jZ^bhijb_fgbdZ� ^_�

fhgkljbjm_l� b� kha^Zgguc� bf� bkdjh\hc� jZ^bhi_j_^Zl�

qbd��i_j_^Z\�ba�h^gh]h� a^Zgby�\�^jm]h_�Za[mdhc�Fhja_�



�

����

i_j\mx�\�fbj_�jZ^bhl_e_]jZffm��L_dkl�__�[ue� djZlhd��

©=?GJBO� =?JPª� >�@�� Wlhc� l_e_]jZffhc� :�K��Ihih\��

ijh^_fhgkljbjh\Ze� ^Zgv� m\Z`_gby� k\h_fm� ij_^r_kl�

\_ggbdm���

>jm]hc� bah[j_lZl_ev� jZ^bh� �� =��FZjdhgb� �� \� �����]��

ihemqbe�i_j\uc�Zg]ebckdbc�iZl_gl�gZ�kbkl_fm�[_kijh�

\hehqghc� l_e_]jZnbb� >�@�� <� bxe_� �����]�� hg� hkgh\Ze�

dhfiZgbx� ©7KH� :LUHOHVV� 7HOHJUDSK� 	� 6LJQDO� &RPSDQ\�

/LPLWHGª��\������]��hgZ�[ueZ�i_j_bf_gh\ZgZ�\�©0DUFRQLCV�

:LUHOHVV�7HOHJUDSK�&RPSDQ\�/LPLWHGª���FZjdhgb�\�:g]ebb�

aZj_dhf_g^h\Ze� k_[y� g_� lhevdh� \_ebdbf� bah[j_lZl_�

e_f��gh�djmiguf�ij_^ijbgbfZl_e_f��kmf_\rbf�[ukljh�

b�wnn_dlb\gh�\g_^jblv�\�ijhfure_ggh_�ijhba\h^kl\h�

bah[j_l_ggu_� bf� jZ^bhl_e_]jZngu_� ZiiZjZlu�� ijbgh�

kb\rb_� kha^Zgghc� bf� dhfiZgbb� [hevrmx� ijb[uev�� :�

qlh�`_�:�K��Ihih\"�<������]��\�gZmqguo�bkke_^h\Zgbyo�

ijhn_kkhjZ� :�K��Ihih\Z� gZklmibe� \Z`guc� wlZi�� Ih�

kljhb\� b� mklZgh\b\�ijb_fh�i_j_^Zxsb_� mkljhckl\Z� gZ�

mq_[ghf� km^g_� ©?\jhiZª� b� dj_ck_j_� ©:njbdZª�� hg�^h�

\_e�^Zevghklv�[_kijh\hehqghc�k\yab�^h���df��Wlb�hiu�

lu� ih^l\_j`^Zxl� _]h� ijbhjbl_l�� dZd� bah[j_lZl_ey� jZ�

^bh��Wlh�`_� ih^l\_j`^Z_l� b� hnbpbZevguc� hldZa�Fhj�

kdh]h� \_^hfkl\Z� \� \u^Zq_� iZl_glZ� =��FZjdhgb� gZ� _]h�

kbkl_fm�k\yab�\�Jhkkbb��<�lhf�`_������ ]��\�I_l_j[mj]_�

\uimkdZ_lky� i_j\Zy� iZjlby� ijb_fgbdh\� dhgkljmdpbb�

:�K�� Ihih\Z� ^ey� \h_ggh�fhjkdh]h� nehlZ�� Gh� kZfh_�

]eZ\gh_�khklhbl�\� lhf��qlh�hl� l_e_]jZnghc�[_kijh\h^�

ghc�k\yab�:�K��Ihih\�i_j_oh^bl�d�jZ^bhl_e_nhgghc��GZ�

ihkljh_gguc� bf� ©ijb_fgbd� ^_i_rª� k� l_e_nhggufb�

ljm[dZfb�:�K��Ihih\�ihemqZ_l�ijb\be_]bx� �Jhkkbckdbc�

iZl_gl��������k�ijbhjbl_lhf�hl��������bxey������]��GZ�

k\h_�bah[j_l_gb_�:�K��Ihih\�ihemqZ_l�lZd`_�iZl_glu�\�

:g]ebb�b�NjZgpbb��;he__�lh]h��\�IZjb`_�gZ�<k_fbjghc�

\uklZ\d_�\������]��ijb_fgbd�:�K��Ihih\Z�[ue�m^hklh_g�

ahehlhc�f_^Zeb�>�@���

�FZjdhgb��ihemqb\�hldZa�\�\u^Zq_�iZl_glZ�\h�NjZg�

pbb��mklj_fey_lky�\�:f_jbdm��<�KR:�hg�k[eb`Z_lky�k��

bah[j_lZl_e_f�eZfiu�gZdZeb\Zgby�LhfZkhf�W^bkhghf��

Ba� lukyqb� bah[j_l_gbc� W^bkhgZ� lhevdh� h^gh� fh`_l�

[ulv� hlg_k_gh� d� [_kijh\hehqghfm� l_e_]jZnm�� ��� fZy�

�����]��aZ�^_kylv�e_l�^h�agZf_gblhc�^_fhgkljZpbb�i_j�

\h]h�\�fbj_�jZ^bhijb_fgbdZ�:�K��Ihih\uf�W^bkhg�ih�

^Ze� aZy\dm� ^ey� ihemq_gby� iZl_glZ� gZ� ©i_j_^Zqm� [_a�

ijh\h^h\� kb]gZeh\� Za[mdb� Fhja_ª�� H^gZdh� wlh� [ueZ�

gbadhqZklhlgZy�bg^mdlb\gZy�k\yav��^_ckl\mxsZy�gZ�fZ�

ehf�jZkklhygbb��<������]��W^bkhg��klj_fykv�ih^^_j`Zlv�

ij_^ijbbfqb\h]h�FZjdhgb�\�_]h�klj_fe_gbb�ijhgbdgmlv�

kh� k\hbf� bah[j_l_gb_f� gZ� Zf_jbdZgkdbc� jughd�� i_j_�

^Ze� _fm� wlhl� k\hc� iZl_gl�� H^gZdh� wlhl� [eZ]hjh^guc�

ihklmihd�W^bkhgZ� g_� ihfh]�FZjdhgb� aZy\blv� h� k_[_� \�

KR:��dZd�h[�bah[j_lZl_e_�jZ^bh��K\hc�ijbhjbl_l�\�bah�

[j_l_gbb� jZ^bh� \� KR:� kmf_e� hlklhylv� \u^Zxsbcky�

bah[j_lZl_ev�GbdheZ�L_keZ��Ihke_�^ebl_evghc�ly`[u�\�

<_joh\ghf�km^_�KR:�m`_�ihke_�kf_jlb�L_keu�\������]��

hg�[ue�hnbpbZevgh�ijbagZg�bah[j_lZl_e_f�jZ^bh��G_�

ijbagZgguc�\�KR:�FZjdhgb��l_f�g_�f_g__��^h[b\Z_lky�

[hevrbo�mki_oh\�\�k\h_c�^_yl_evghklb�b�\������]��mklZ�

gZ\eb\Z_l� jZ^bhk\yav� q_j_a� :leZglbq_kdbc� hd_Zg� k�

:f_jbdhc��Z�\������]����k�:\kljZeb_c���

Bklhjby� jZ^bhwe_dljhgbdb�� gZkqblu\ZxsZy� g_fgh�

]bf�[he__�����e_l��\_kvfZ�ihdZaZl_evgZ�b�y\ey_lky�h^�

gbf� ba� [e_klysbo� ijbf_jh\� [mjgh]h� jZa\blby� gZmqgh�

l_ogbq_kdh]h�ijh]j_kkZ��Wlm�bklhjbx�fh`gh�jZa[blv�gZ�

jy^� oZjZdl_jguo� wlZih\�� <� dZ`^hf� ba� gbo� jZ^bhwe_d�

ljhgbdZ�^hklb]ZeZ�k\h_]h�ba\_klgh]h�jZa\blby��gh�\� lh�

`_�\j_fy�ihy\eyehkv�g_qlh�gh\h_��qlh�b�y\eyehkv�hkgh�

\hc�ke_^mxs_]h�wlZiZ���

I_j\uc� wlZi� jZa\blby� gZqZeky� lh]^Z�� dh]^Z� lZdh]h�

ihgylby� dZd�jZ^bhwe_dljhgbdZ�_s_�b�g_�kms_kl\h\Zeh��

Wlh�[ueh�\j_fy��dZd�m`_�[ueh�kdZaZgh��i_j\uo�bah[j_�

l_gbc�[_kijh\h^gh]h� l_e_]jZnZ�:�K��Ihih\uf��=��FZj�

dhgb��G��L_kehc�b�^j��<�wlhl�i_jbh^�aZjh`^ZeZkv�jZ^bh�

l_ogbdZ�� b� \� gZmqguo� bkke_^h\Zgbyo� ijhbkoh^be� i_j_�

oh^� hl� kbevgh� aZlmoZxsbo� dhe_[Zgbc� d� g_aZlmoZxsbf�

dhe_[Zgbyf��Bkdjh\u_� i_j_^Zlqbdb� b� djbklZeebq_kdb_�

^_l_dlhju�gZ�wlhf�wlZi_�ihkl_i_ggh�^hklb]eb�l_ogbq_�

kdh]h� kh\_jr_gkl\Z�� <� aZ\_jr_gbb� i_j\h]h� i_jbh^Z��

dhlhjuc� ijboh^beky� gZ� dhg_p� i_j\hc�Fbjh\hc� \hcgu��

ihy\bebkv� ^m]h\u_� i_j_^Zlqbdb� b� fZrbgu� \ukhdhc��

qZklhlu���

DZaZehkv�[u��\k_�\hafh`ghklb�jZ^bhl_ogbdb�gZ�wlhf�

wlZi_�[ueb�bkq_jiZgu�b�__�jZa\blb_�^he`gh�[u�hklZgh�

\blvky��H^gZdh�ihy\eyxlky�gh\u_�ijb[hju�±�we_dljhg�

gu_�eZfiu��Bf_ggh�jZ^bheZfiu�\g_keb�ijbgpbibZevgh�

gh\h_� dZq_kl\h� \� jZa\blb_� jZ^bhwe_dljhgbdb��Ihwlhfm�

\lhjhc�wlZi�\�jZa\blbb�jZ^bhwe_dljhgbdb�oZjZdl_jbah�

\Zeky�rbjhdbf�bkihevah\Zgb_f�we_dljhgguo�eZfi�� dZd�

\�dZq_kl\_�^_l_dlhjh\�b�mkbebl_e_c�\�ijb_fgbdZo��lZd�b�

]_g_jZlhjh\�\�i_j_^ZlqbdZo��JZ^bheZfiu�mkh\_jr_gkl�
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[_`hf� >�@�� AZ� ]h^u� i_j\uo� kh\_lkdbo� iylbe_lhd� gZf_�

lbeky�[mjguc� kdZqhd� \� jZa\blbb� hl_q_kl\_gghc� jZ^bh�

we_dljhgbdb�� D� gZqZem� <_ebdhc� Hl_q_kl\_gghc� \hcgu�

kh\_lkdZy� ijhfure_gghklv� m`_� k_jbcgh� \uimkdZeZ�

kj_^kl\Z� k\yab�� jZ^bhklZgpbb�� i_e_g]Zpbhggu_� b� jZ�

^bhehdZpbhggu_�kbkl_fu��gb�\�q_f�g_�mklmiZ\rb_�aZjm�

[_`guf� ZgZeh]bqguf� h[jZapZf� >�@��<� wlh� \j_fy� we_d�

ljhggu_�ijb[hju�ihemqbeb�fZkkh\h_�jZkijhkljZg_gb_��

bo�ghf_gdeZlmjZ�jZkrbjbeZkv�hl�mkbebl_evguo�b� ]_g_�

jZlhjguo� jZ^bheZfi� jZaguo� lbih\� b� oZjZdl_jbklbd�^h�

we_dljhgghemq_\uo� ljm[hd� jZaguo� jZaf_jh\� b� hq_gv�

qm\kl\bl_evguo�nhlhwe_dljhgguo� ijb[hjh\��Hiylv� gZ�
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Ihy\e_gb_� d� dhgpm�\lhjhc�Fbjh\hc�\hcgu�ihemijh�

\h^gbdh\uo�mkbebl_evguo�ijb[hjh\�±�ljZgabklhjh\�mdZ�

aZeh� gZ� gZqZeh� lj_lv_]h� wlZiZ� \� jZa\blbb� jZ^bhwe_d�

ljhgbdb��Ihemijh\h^gbdb�[ueb�ba\_klgu�^Z\gh�b�rbjh�

dh�bkihevah\Zebkv�\�dZq_kl\_�^_l_dlhjh\�b�\uijyfbl_�

e_c��Bklhjbq_kdb�i_j\uf�mkljhckl\hf��\�dhlhjhf�ihem�

ijh\h^gbd�aZf_gbe�we_dljhggmx�eZfim��[ue�bah[j_l_g�

guc�\������]��khljm^gbdhf�Gb`_]hjh^kdhc�jZ^bheZ[hjZ�
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lhjbb�H�<��Ehk_\uf�ijb_fgbd��ba\_klguc�ih^�gZa\Zgb�

_f� ©djbklZ^bgª� >�@��H^gZdh� g_^hklZlhqgh_� \� lh� \j_fy�

l_hj_lbq_kdh_� b� wdki_jbf_glZevgh_� agZgb_� k\hckl\�

ihemijh\h^gbdh\�g_�iha\hebeh�wlhfm�bah[j_l_gbx�hdZ�

aZlv� aZf_lgh_� \ebygb_� gZ� jZa\blb_� jZ^bhwe_dljhgbdb��

Lhevdh� bah[j_l_gb_� ljZgabklhjZ� \� KR:� \� ����� ]�� >�@��

kihkh[gh]h� aZf_gblv� we_dljhggmx� eZfim�� ijb\_eh� d��

rbjhdhfm� ijhgbdgh\_gbx� ihemijh\h^gbdh\� \� jZ^bh�

we_dljhgbdm�� Ihemijh\h^gbdh\u_� ijb[hju� klZgh\ylky�

g_ij_f_gghc�b�kms_kl\_gghc�qZklvx�jZ^bhwe_dljhgguo�

mkljhckl\� b� kbkl_f��Bo� ijbf_g_gb_� ijb\h^bl� d� dhj_g�

guf� baf_g_gbyf� \� jZ^bhwe_dljhgghc� ZiiZjZlmj_� dZd�

ko_fhl_ogbq_kdbf�� lZd� b� dhgkljmdlb\guf�� Ihy\eyxlky�

ihemijh\h^gbdh\u_� bklhqgbdb� we_dljbq_kdhc� wg_j]bb� ��

wlh� b� nhlhwe_dljbq_kdb_� ij_h[jZah\Zl_eb�� b� l_jfh�

we_dljbq_kdb_� ]_g_jZlhju��Rbjhdh�bkihevamxlky�ihem�

ijh\h^gbdh\u_�bklhqgbdb�k\_lZ��k\_lh^bh^u�b�ihemijh�

\h^gbdh\u_� eZa_ju�� Kh\_jr_gkl\h\Zgb_� ihemijh\h^�

gbdh\hc�l_ogheh]bb�iha\hebeh�kms_kl\_ggh�mf_gvrblv�

]Z[Zjblu� jZajZ[Zlu\Z_fuo� jZ^bhwe_dljhgguo� kbkl_f�

kgZqZeZ�aZ�kq_l�fbdjhfh^mevguo�dhgkljmdpbc��Z�aZl_f�b�

fbdjhk[hjhd��bkihevamy�fhglZ`�k�[_kdhjimkgufb�ihem�

ijh\h^gbdh\ufb�we_f_glZfb��

Q_l\_jluc�wlZi�\�jZa\blbb�jZ^bhwe_dljhgbdb�gZklm�

ibe�h^gh\j_f_ggh�\�KKKJ��GBB�©ImevkZjª��>�@�b�KR:�

�7H[DV� ,QVWUXPHQWV�� >�@�� ]^_�[ueb�kha^Zgu�i_j\u_� l\_j�

^hl_evgu_� bgl_]jZevgu_� ko_fu�� Bgl_]jZevgZy� jZ^bh�

we_dljhgbdZ�ohly�b�f_^e_ggh��gh�klZeZ�gZ[bjZlv�h[hjh�

lu�� Bgl_]jZevgu_� fbdjhko_fu� ihkl_i_ggh� \ul_kgyxl�

ljZgabklhju��dZd�\�ZgZeh]h\uo��lZd�b�pbnjh\uo�mkljhc�

kl\Zo��Ihy\eyxlky� gZklhevgu_� \uqbkebl_evgu_�fZrb�

gu�gZ�pbnjh\uo�bgl_]jZevguo�fbdjhko_fZo��Gh\h_�gZ�

ijZ\e_gb_� \� jZ^bhwe_dljhgbd_� �� pbnjh\Zy� h[jZ[hldZ�

kb]gZeh\�� [eZ]h^Zjy� pbnjh\uf� bgl_]jZevguf� ko_fZf��

b� i_j\uf� ZgZeh]h�pbnjh\uf� ij_h[jZah\Zl_eyf� \��

bgl_]jZevghf�bkiheg_gbb��ihemqbeh�ijZdlbq_kdmx�j_Z�

ebaZpbx���

AZ� ^_kylbe_lb_� k\h_]h� jZa\blby� bgl_]jZevgZy� jZ�

^bhwe_dljhgbdZ�^hklb]Z_l� lZdbo� \ukhl�� qlh� \� ����� ]�� \�

dhfiZgbb� ,QWHO� �KR:�� kha^Z_lky� i_j\uc� \� fbj_� ijh�

]jZffbjm_fuc� h^ghdjbklZevguc�fbdjhijhp_kkhj� ,�����

k������ljZgabklhjZfb�gZ�h^ghf�djbklZee_��:�_s_�q_j_a�

��e_l�wlZ�`_�nbjfZ�kha^Z_l�i_j\uc�ijh]jZffbjm_fuc�

kb]gZevguc�ijhp_kkhj� ,�����gZ�h^ghf�djbklZee_��dhlh�

juc� fh]� ih^Z\Z_fuc� gZ� _]h� \oh^� ZgZeh]h\uc� kb]gZe�

ij_h[jZah\u\Zlv�\�pbnjh\hc�dh^��ih^\_j]Zlv�dh^�pbn�

jh\hc�h[jZ[hld_�ih�aZijh]jZffbjh\Zgghfm�Ze]hjblfm�b�

ij_h[jZah\u\Zlv�j_amevlZl�\�ZgZeh]h\mx�nhjfm��\u^Z�

\Zy�_]h�gZ�\uoh^��G_kdhevdh�iha`_�\�KKKJ�ihy\ey_lky�

ZgZeh]� Zf_jbdZgkdh]h�fbdjhijhp_kkhjZ� ,����� k� k_jbc�

guf�gZa\Zgb_f����BD����Z�\����o�]h^Zo�^\Z^pZlh]h�klh�

e_lby� �� mkh\_jr_gkl\h\Zgguc� ZgZeh]� kb]gZevgh]h� ijh�

p_kkhjZ�,�����F�k_jbcguf�gZa\Zgb_f�DF����<?��>��@��

Ihke_^g__� ^_kylbe_lb_� ijhr_^r_]h� klhe_lby� oZ�

jZdl_jbah\Zehkv� gZklmie_gb_f� iylh]h� wlZiZ� jZa\blby�

jZ^bhwe_dljhgbdb� �� wju� ijh]jZffbjm_fhc� jZ^bhwe_d�

ljhgbdb�� Ihe_agh� hlf_lblv� oZjZdl_jgu_� hkh[_gghklb�

wlh]h� gh\h]h� kh\j_f_ggh]h� wlZiZ� jZa\blby� jZ^bhwe_d�

ljhgbdb��Ijh]jZffbjm_fZy�jZ^bhwe_dljhggZy�kbkl_fZ�±�

wlh�g_� lhevdh�pbnjh\Zy��gh�b�j_dhgnb]mjbjm_fZy�kbk�

l_fZ�� kihkh[gZy� d�ihklhygghfm� mkh\_jr_gkl\h\Zgbx� b�

fh^_jgbaZpbb� lhevdh� aZ� kq_l� kf_gu� ijh]jZffgh]h�

h[_ki_q_gby�� Dhgp_ipby� ijh]jZffbjm_fhc� jZ^bhwe_d�

ljhgbdb� hljZ`Z_l� ]eZ\gh_� baf_g_gb_� \� kh\j_f_gghc�

dhgkljmdlhjkdhc� iZjZ^b]f_�� ^ey� dhlhjhc� khhlghr_gb_�

ZiiZjZlgh�ijh]jZffguo� kj_^kl\� \u[bjZ_lky� k� y\guf�

ij_h[eZ^Zgb_f� ijh]jZffguo� kj_^kl\�� qlh� b� h[_ki_qb�

\Z_l� \hafh`ghklv� [ukljh]h� baf_g_gby� lZdlbdh�

l_ogbq_kdbo�oZjZdl_jbklbd�JLMK�\�khhl\_lkl\bb�k�baf_�

gyxsbfbky� lj_[h\Zgbyfb� b� \hafh`ghklyfb�� WlZ� dhg�

p_ipby� jZkijhkljZgy_lky� ijZdlbq_kdb� gZ� \k_� jZajZ[Z�

lu\Z_fu_� kh\j_f_ggu_� jZ^bhwe_dljhggu_� mkljhckl\Z�

b�kbkl_fu��gZqbgZy�k�khlh\uo�l_e_nhgh\�b�aZdZgqb\Zy�

jZ^bhehdZpbhggufb�klZgpbyfb���

JZajZ[hlqbdZfb� kh\j_f_gguo� JLMK� klZgh\ylky��

]eZ\guf�h[jZahf��ijh]jZffbklu��Kha^Zgb_�ijh]jZffb�

jm_fuo� mkljhckl\� kms_kl\_ggh� khdjZsZ_l� i_jbh^� jZa�

jZ[hldb� gh\uo� fh^_e_c� jZ^bhwe_dljhgguo� kbkl_f���

Bo� ZiiZjZlgZy� j_ZebaZpby� lj_[h\ZeZ� fZd_lbjh\Zgby��

hleZ^db� b� ljm^h_fdhc� j_]mebjh\db� ba^_eby� \� p_ehf���

<� lh�`_� \j_fy� ^ey� h^gh]h� b� lh]h�`_� \ha^_ckl\by� kb]�

gZevguc�ijhp_kkhj�k�h^ghc�b� lhc�`_�ijh]jZffhc�^Zkl�

gZ�\uoh^_�h^bg�b�lhl�`_�hldebd��Wlh�kms_kl\_ggh�kgb�

`Z_l� aZljZlu� gZ� ba]hlh\e_gb_� b� ijh\_jdm� ijh]jZffb�

jm_fh]h�mkljhckl\Z���

;ukljuc� jhkl� b� kf_gy_fhklv� lj_[h\Zgbc��ij_^ty\�

ey_fuo�d�kh\j_f_gguf�jZ^bhwe_dljhgguf�mkljhckl\Zf�

b� kbkl_fZf��bkihevah\Zgb_� jZaebqguo� kb]gZeh\� lj_[m�

xl� j_ZebaZpbb� g_kdhevdbo� j_`bfh\� jZ[hlu� ijh_dlb�

jm_fuo� mkljhckl\�� LZdZy� fgh]hj_`bfghklv� JLMK�� \�

k\hx� hq_j_^v�� lj_[h\ZeZ� gZ[hjZ� dhgdj_lguo� ZiiZjZl�

guo� kj_^kl\� ^ey� dZ`^h]h� j_`bfZ�� Wlh� m\_ebqb\Zeh�

h[t_f�ZiiZjZlmju�b�klhbfhklv�ba^_eby�\�p_ehf��:�ijh�

]jZffbjm_fZy� kbkl_fZ� ijhba\h^bl� kf_gm� j_`bfZ� ijh�

klhc� i_j_aZ]jmadhc� ijh]jZffgh]h� h[_ki_q_gby�� ;he__�

lh]h��ijh]jZffbjm_fZy�kbkl_fZ�fh`_l�[ulv�fh^_jgbab�

jh\ZgZ�m`_� gZ� wlZi_� bkiulZgbc�^ey� dhjj_dlbjh\db�g_�

ij_^\b^_gguo� ijh[e_f� beb� ^ey� memqr_gby� lZdlbdh�

l_ogbq_kdbo�oZjZdl_jbklbd��>jm]bf�ij_bfms_kl\hf�ijh�

]jZffbjm_fhc�kbkl_fu�y\ey_lky�__�kihkh[ghklv�d� ]em�

[hdhc�kZfh^bZ]ghklbd_��dZd�\k_c�kbkl_fu��lZd�b�hl^_ev�

guo� mkljhckl\�� qlh� ih\urZ_l� gZ^_`ghklv� ba^_eby� b�

lj_[m_l�fbgbfZevgh]h�_]h�h[kem`b\Zgby��

<�lh�\j_fy�dZd�\�Jhkkbb�\����_�]h^u�[ueZ�ijZdlbq_�

kdb� iheghklvx� jZajmr_gZ� we_dljhggZy� ijhfure_g�

ghklv��gZ�aZiZ^_��Z�aZl_f�\�X]h�<hklhqghc�:abb�b�DblZ_�

[ueZ�kha^ZgZ�fhsgZy�bgnjZkljmdlmjZ�ijhba\h^kl\�dhf�

ie_dlmxsbo�^ey�ijh]jZffbjm_fhc�we_dljhgbdb��D�gZqZ�

em�gh\h]h�;;,�\_dZ�lZf�m`_�[ueb�jZajZ[hlZgu�g_kdhev�

dh�ihdhe_gbc�fbdjhijhp_kkhjh\��kb]gZevguo�ijhp_kkh�

jh\�b�ijh]jZffbjm_fuo�eh]bq_kdbo�bgl_]jZevguo�ko_f�

�IEBK����

Ihy\e_gb_� p_euo� k_f_ckl\� \ukhdhijhba\h^bl_ev�

guo� kb]gZevguo� ijhp_kkhjh\�� kha^Zgguo� nbjfZfb�

eb^_jZfb� \� wlhc� h[eZklb� 7H[DV� ,QVWUXPHQWV� b� $QDORJ�

'HYLFHV��Z�lZd`_�kmi_j�IEBK�ba�;LOLQ[�b�$OWHUD��hldjueh�

gh\u_� ]hjbahglu� \� jZa\blbb� ijh]jZffbjm_fuo� jZ^bh�

we_dljhgguo�kbkl_f��



�

����

�
Jbk������I_j\uc�hl_q_kl\_gguc�ijh]jZffbjm_fuc�kb]gZevguc�ijhp_kkhj�DF����<?��
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Jbk������Jhkl�h[t_fZ�bgnhjfZpbb�ih�]h^Zf�\�]eh[Zevghf�Bgl_jg_l_�

Ijh_dlu��j_Zebah\Zggu_�gZ�kb]gZevguo�ijhp_kkhjZo�

b�IEBK�� m`_� ijbf_gyxlky� \� lZdbo� h[eZklyo� dZd� Z^Zi�

lb\gZy�pbnjh\Zy�nbevljZpby��Z^Zilb\gh_�h[gZjm`_gb_�

b� gZdhie_gb_� kb]gZeh\�� mijZ\e_gb_� nZabjh\Zggufb�

Zgl_ggufb� j_r_ldZfb�� ijh]jZffbjm_fh_� nhjfbjh\Z�

gb_�jZaebqguo�]_g_jbjm_fuo�kb]gZeh\�keh`ghc�nhjfu�

k� [hevrhc� qZklhlgh�\j_f_gghc�[Zahc� b� bo� ijh]jZffb�

jm_fh_� k`Zlb_� >��@��Knhjfbjh\Zehkv�p_eh_� gZijZ\e_�

gb_� \� kha^Zgbb� ijh]jZffbjm_fuo� jZ^bhijb_fguo� mkl�

jhckl\� �6RIWZDUH� 'HILQHG� 5DGLR��� Wlb� b^_b� ijh]jZffb�

jm_fhc� h[jZ[hldb� ihlhdh\uo� ^Zgguo� gZ� kb]gZevguo�

ijhp_kkhjZo� b�IEBK�rbjhdh� bkihevamxlky� \� kbkl_fZo�

pbnjh\h]h�jZ^bh\_sZgby�b�l_e_\b^_gby��khlh\hc�k\yab�

b�Bgl_jg_l_��H�lhf��dZdhc�ihlhd�bgnhjfZpbb��]eh[Zev�

guc�Bgl_jg_l�ljZnbd�\�wdaZ[Zcl�\�f_kyp��d������]��[m^ml�

h[jZ[Zlu\Zlv� ijh]jZffbjm_fu_� jZ^bhwe_dljhggu_�

kbkl_fu�� ihdZaZg� gZ� jbk����� aZbfkl\h\Zgghf� gZ� kZcl_�

nbjfu�$OWHUD�>��@��Ihe_agh�hlf_lblv��qlh�ijbklZ\dZ�wdaZ�

�H[D��hagZqZ_l���
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Bggh\Zpbhgguc�dmjk��
©Ijh]jZffbjm_fZy�jZ^bhwe_dljhgbdZª��

Qlh[u� \� ^he`ghc�f_j_� hl\_lblv� gZ� wlhl� gh\uc� kh�

\j_f_gguc� l_ogheh]bq_kdbc� \uah\� \� jZa\blbbb� jZ^bh�

we_dljhgbdb� g_h[oh^bfh� bf_lv� \ukhdhd\Zebnbpbjh�

\Zggu_� bg`_g_jgu_� dZ^ju�� >ey� wlh]h� \� bg`_g_jguo�

\ukrbo� mq_[guo� aZ\_^_gbyo�� gZjy^m� k� ljZ^bpbhggufb�

^bkpbiebgZfb� �gZijbf_j�� ©Ijhfure_ggZy� we_dljhgb�

dZª�� ©Ko_fhl_ogbdZ� ZgZeh]h\uo� we_dljhgguo� mkl�

jhckl\ª�� ©Pbnjh\u_� mkljhckl\Z� b� fbdjhijhp_kkhjuª��

klZeb�qblZlv�klm^_glZf�gh\uc�mq_[guc�dmjk�©Ijh]jZf�

fbjm_fZy�jZ^bhwe_dljhgbdZª��Hkgh\gu_�p_eb�b�aZ^Zqb�

dmjkZ� khklhyl� \� ih^]hlh\d_� h[mqZxsboky� ihkljh_gbx�

ijh]jZffbjm_fuo� mkljhckl\� gZ� kb]gZevguo� ijhp_kkh�

jZo� b� IEBK�� Z� lZd`_� ihdZa_� gZ� dhgdj_lguo� ijbf_jZo�

\k_o�ij_bfms_kl\�ijh]jZffbjm_fhc�jZ^bhwe_dljhgbdb���

GZ�nZdmevl_l_� jZ^bhl_ogbq_kdbo� b� l_e_dhffmgbdZ�

pbhgguo�kbkl_f�FBJW:�[ue�ihklZ\e_g�b�ijhqblZg�klm�

^_glZf� lj_lv_]h� b�q_l\_jlh]h� dmjkh\�� h[mqZxsbfky�ih�

ki_pbZevghklyf� �������JZ^bhl_ogbdZ�� ������� JZ^bh�

we_dljhggu_� kbkl_fu� b� �������Ijh_dlbjh\Zgb_� b� l_o�

gheh]by� jZ^bhwe_dljhgguo� kj_^kl\�� bggh\Zpbhgguc�

mq_[guc�dmjk�©Ijh]jZffbjm_fZy�jZ^bhwe_dljhgbdZª���

Bggh\Zpbhgguc�dmjk�©Ijh]jZffbjm_fZy�jZ^bhwe_d�

ljhgbdZª�\dexqZe�\�k_[y�ke_^mxsb_�jZa^_eu��ijh]jZf�

fbjm_fu_� pbnjh\u_� nbevlju�� ijh]jZffbjm_fu_� mkl�

jhckl\Z� hp_gdb� iZjZf_ljh\� ihf_o�� ijh]jZffbjm_fu_�

h[gZjm`bl_eb�kb]gZeh\���
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;hevrh_�\gbfZgb_�\�gh\hf�dmjk_�m^_e_gh�ijbh[j_�

l_gbx�gZ�eZ[hjZlhjguo�aZgylbyo�klm^_glZfb�ijZdlbq_�

kdbo�gZ\udh\��mf_gbc�b�ijhn_kkbhgZevguo�dhfi_l_gpbc�

ih� jZajZ[hld_� ijh]jZffbjm_fuo� mkljhckl\��:e]hjblfu�

ijh]jZffbjm_fuo� mkljhckl\� \gZqZe_� fh^_ebjmxlky� \�

kbkl_f_�F:LE:;��Z�aZl_f� �ijh]jZffZ�jZ[hlu�wlbo�mkl�

jhckl\�ihke_�khhl\_lkl\mxs_c�dhfibeypbb�aZ]jm`Z_lky�

\� IAM� kb]gZevguo� ijhp_kkhjh\� beb� dhgnb]mjbjm_l�

IEBK�� Ijb� wlhf� ^ey� kbgl_aZ� pbnjh\uo� nbevljh\�� \�

ijh]jZffm�dmjkZ�\dexq_gh�bamq_gb_� lZdbo�ki_pbZebab�

jh\Zgguo� iZd_lh\� ijh_dlbjh\Zgby� dZd� 'LJLWDO� )LOWHU�

'HVLJQ�3DFN��')'3��b�GV3,&�)LOWHU�'HVLJQ��<_jbnbdZpby�

ijZ\bevghc�jZ[hlu�ijh]jZffbjm_fuo�mkljhckl\�hkms_�

kl\ey_lky� kjZ\g_gb_f� ij_^\Zjbl_evguo� j_amevlZlh\��

ihemq_gguo�gZ�fh^_eb�\�kbkl_f_�F:LE:;��k�j_amevlZ�

lZfb�jZ[hlu�ijh]jZffbjm_fh]h�mkljhckl\Z���

<�hlebqb_�hl�kb]gZevguo�ijhp_kkhjh\��^ey�dhlhSuo�

hkgh\ghc�wlZi�ijh_dlbjh\Zgby�mkljhckl\�PHK�k\h^blky�

d� SZaSZ[hld_� iSh]SZffu�� ^ey� IEBK� gZqZevguc� wlZi� ��

wlh� jZajZ[hldZ� Ze]hjblfZ�� l�_�� \u[hj� \uqbkebl_evguo�

ijhp_^mj�� h[_ki_qb\Zxsbo� j_ZebaZpbx� hi_jZlhjZ� h[�

jZ[hldb� k� mq_lhf� hkh[_gghkl_c� )/(;� fbdShko_f�� Ijb�

wlhf� fh`gh� \hkihevah\Zlvky� '63� dhgklSmdlhShf� �gZ�

ijbf_j��'63�722/�.,7�nbSfu�$OWHUD���k�]hlh\ufb�aZ]h�

lh\dZfb�:EM�b�mfgh`bl_ey�dZd�k�nbdkbSh\Zgghc��lZd�b�

ieZ\Zxs_c� aZiylhc� beb�f_]Znmgdpbyfb� \dexqZxsbfb�

\� k_[y� gZb[he__� SZkiShklSZg_ggu_� Ze]hSblfu�PHK� \�

lhf�qbke_�;IN��DBO�b�;BO�nbevlSu�b�l�^��<�qZklghklb��

wlhl�iZd_l�fh`gh�^hihegblv�b�k\hbfb�f_]Znmgdpbb�lZ�

dbfb� dZd�� Z^Zilb\gu_�nbevlSu�� mkljhckl\Z� \u^_e_gby�

d\Z^SZlmS��;�<���Z^Zilb\gh_�ihjh]h\h_�mkljhckl\h�b�l�^��

Ohl_ehkv�[u�ih^q_jdgmlv�� qlh� dmjk� ©Ijh]jZffbjm_fZy�

jZ^bhwe_dljhgbdZª� g_� ^m[ebjm_l� m`_� qblZ_fu_� dmjku�

ih�pbnjh\hc� h[jZ[hld_� kb]gZeh\�� ohly� \�g_f� b�^Z_lky�

djZldbc�h[ahj�hkgh\guo�ijbgpbih\�PHK��<�^Zgghf�dmj�

k_�PHK� �� wlh� \k_]h� ebrv� bgkljmf_gl�� b� ihwlhfm� p_ev�

dmjkZ� jZa\blv� bglmblb\gh_� ihgbfZgb_� ijbgpbih\�PHK�

gZ�ijh]jZffghf�mjh\g_��Ihwlhfm�qj_af_jgZy�^_lZebaZ�

pby�ij_^f_lZ�\�qZklb�PHK�g_�p_e_khh[jZagZ��>ey�wlh]h�

kms_kl\mxl� ^jm]b_� ki_pbZevgu_� dmjku�� m]em[eyxsb_�

agZgby�\�hl^_evguo�gZijZ\e_gbyo�PHK���

<�^Zgghf�dmjk_�fbgbfbabjh\Zgh�b�jZkkfhlj_gb_�Zi�

iZjZlgh]h� h[_ki_q_gby�� ohly� \h� \k_o� ijbf_jZo� h[km`�

^Zxlky� ko_fu� \dexq_gby� '63� b� IEBK� gZ� [Zah\uo�

ieZlnhjfZo��Hkgh\gh_�\gbfZgb_�kemrZl_e_c�knhdmkb�

jh\Zgh� \� gZijZ\e_gbb� jZajZ[hldb� hl^_evguo� ijh]jZf�

fbjm_fuo� mkljhckl\� gZ� wlbo� [Zah\uo� ieZlnhjfZo� k�

fZdkbfZevguf� bkihevah\Zgb_f� ijh]jZffgh]h� h[_ki_�

q_gby�� Klm^_glZf� ^_fhgkljbjmxlky� \k_� ^hklhbgkl\Z�

bggh\Zpbhggh]h� ih^oh^Z� d� ihkljh_gbx� ijh]jZffbjm_�

fuo�\kljZb\Z_fuo�jZ^bhl_ogbq_kdbo�b�l_e_dhffmgbdZ�

pbhgguo�mkljhckl\�b�kbkl_f��<� lhf�qbke_�b� lZdh_�\Z`�

gh_�ij_bfms_kl\h��dZd�khdjZs_gb_�i_jbh^Z�jZajZ[hldb�

gh\uo�fh^_e_c�ijh]jZffbjm_fuo�mkljhckl\����

D� kh`Ze_gbx�� k_cqZk� \� Jhkkbb� ijhba\h^kl\h� we_d�

ljhgguo� dhfihg_gl� ^ey� ijh]jZffbjm_fhc� jZ^bhwe_d�

ljhgbdb�g_�hl\_qZ_l�kh\j_f_gguf�lj_[h\Zgbyf��IjZ\b�

l_evkl\h�JN�ijbgbfZ_l�wdklj_ggu_�f_ju�ih�ij_h^he_�

gbx�hlklZ\Zgby�\�jZ^bhwe_dljhgbd_��<�qZklghklb��IjZ�

\bl_evkl\hf�JN�^ey� \hajh`^_gby� hl_q_kl\_gghc� we_d��
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ljhgbdb� \� ����� ]��[ueZ� ijbgylZ�N_^_jZevgZy�p_e_\Zy�

ijh]jZffZ� ©GZpbhgZevgZy� l_ogheh]bq_kdZy� [ZaZª� k�

ih^ijh]jZffhc� ©JZa\blb_� we_dljhgghc� dhfihg_glghc�

[Zauª�gZ�����������]h^u��H^gZdh�wlZ�ijh]jZffZ�g_�\u�

iheg_gZ��?keb�aZjm[_`gu_�nbjfu�m`_�ij_^eZ]Zxl�ijh�

]jZffbjm_fu_�fbdjhko_fu��ba]hlh\e_ggu_�ih�l_ogheh�

]bb����gf��lh�gZrb�`_�hj]ZgbaZpbb�_s_�g_�kfh]eb�hk\h�

blv� ijhba\h^kl\h� ijh]jZffbjm_fuo�fbdjhko_f� ^Z`_� k�

l_ogheh]b_c� ���gf�� L_f� g_� f_g__�� IjZ\bl_evkl\h� JN�

ijbgbfZ_l� gh\mx� � N_^_jZevgmx� p_e_\mx� ijh]jZffm�

©JZa\blb_� we_dljhgghc� dhfihg_glghc� [Zau� b� jZ^bh�

we_dljhgbdbª�^h������]h^Z�>��@���

<�gZklhys__�\j_fy��bamqZy�dmjk�©Ijh]jZffbjm_fZy�

jZ^bhwe_dljhgbdZª��klm^_glu��d�kh`Ze_gbx��jZajZ[Zlu�

\Zxl� ijh]jZffu� ihdZ� ^ey� bfihjlguo� kb]gZevguo� ijh�

p_kkhjh\�b�IEBK��H^gZdh�\\_^_gb_�\�kbkl_fgmx�ih^]h�

lh\dm�bg`_g_jh\�bggh\Zpbhggh]h�mq_[gh]h�dmjkZ� ©Ijh�

]jZffbjm_fZy�jZ^bhwe_dljhgbdZª�h[_ki_qbl�]hlh\ghklv�

^biehfbjh\Zgguo� ki_pbZebklh\� d�rbjhdhfm� b� wnn_d�

lb\ghfm� bkihevah\Zgbx� hl_q_kl\_gguo� ijh]jZffbjm_�

fuo�fbdjhko_f� ijb� jZajZ[hld_� kbkl_f� jZaebqgh]h� gZ�
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Ebl_jZlmjZ�

���DZ]Zgh\�<�B���;blxdh\�<�D��Hkgh\u�jZ^bhwe_dljh�

gbdb� b� k\yab�� ±� F��� =hjyqZy� ebgby�L_e_dhf�� ������ ±�
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©JZa\blb_� we_dljhgghc� dhfihg_glghc� [Zau� b� jZ^bh�
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KlZlvy�ihk\ys_gZ�\hkklZgh\e_gbx�ihi_j_qgh]h�ijhnbey�a_fey�

gh]h�ihehlgZ�ih�aZrmfe_gguf�^Zgguf�eZa_jgh]h�kdZgbjh\Zgby��Ijb�

\_^_gZ�nhjfZevgZy�ihklZgh\dZ�aZ^Zqb��IhdZaZgh��qlh�aZ^ZqZ�fh`_l�

[ulv� k\_^_gZ� d� ZgZebam� kemqZcghc� ihke_^h\Zl_evghklb� baf_j_gbc��

>Zgh�j_r_gb_�aZ^Zqb�k�ihfhsvx�^bkdjbfbgZglghc�nmgdpbb�Nbr_jZ��

IhdZaZgh�� dZd� k� ihfhsvx� ihkljh_gghc� ^bkdjbfbgZglghc� nmgdpbb�

ehdZebamxlky� lhqdb� i_j_dexq_gby� \� dmkhqgh�iZjZf_ljbah\Zgghc�

kemqZcghc� ihke_^h\Zl_evghklb�� b� ij_^eh`_g� \uqbkebl_evgh� wn�

n_dlb\guc�kihkh[�ijb[eb`_ggh]h�hlukdZgby�lZdbo�lhq_d��Ijb\_^_g�

ijbf_j�j_ZebaZpbb�f_lh^Z�gZ�fh^_ebjm_fuo�^Zgguo��

M>D���������
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Dexq_\u_� keh\Z�� ijhnbev� a_feygh]h�
ihehlgZ�� eZa_jgh_� kdZgbjh\Zgb_�� kemqZcgZy�

ihke_^h\Zl_evghklv�� nmgdpby� ijZ\^hih^h�

[by�� ^bkdjbfbgZglgZy� nmgdpby�� jZaeZ^db�

kemqZcgh]h�ijhp_kkZ��

<\_^_gb_�

<� gZklhys__� \j_fy� jZa\b\Zxlky�f_lh^u�

Z\lhfZlbq_kdh]h� fhgblhjbg]Z� ijhnbey�

a_feygh]h� ihehlgZ� b� \_jog_]h� kljh_gby�

`_e_agh^hjh`gh]h� imlb� gZ� ijhly`_gguo�

mqZkldZo� ^hjh]b�� Ih^� \ha^_ckl\b_f� ^bgZfbq_kdbo� ih�

_a^guo� gZ]jmahd� b� \ebygb_f� ijbjh^gh�debfZlbq_kdbo�

nZdlhjh\� ijhbkoh^bl� ^_nhjfZpby� ihehlgZ�� lZd� qlh� kh�

\j_f_g_f� hgh� fh`_l� g_� m^h\e_l\hjylv� lj_[h\Zgbyf�

ghjfZlb\ghc� ^hdmf_glZpbb� b� mkeh\byf� ^Zevg_cr_c�

wdkiemZlZpbb��<�wlhf�kemqZ_�ij_^ijbgbfZxlky�f_ju�ih�

ih^^_j`d_�a_feygh]h�ihehlgZ��IhklhyggZy�^bZ]ghklbdZ�

a_feygh]h� ihehlgZ�� mqblu\Zy� ijhly`_gghklv� kms_kl�

\mxsbo�`_e_agh^hjh`guo�ebgbc��y\ey_lky�ljm^h_fdhc��

lj_[mxs_c�ihklhyggh]h�\gbfZgby�ijhp_^mjhc�>�@��

Wnn_dlb\ghklv�^bZ]ghklbdb�\h�fgh]hf�hij_^_ey_l�

ky� lZdbfb� k\hckl\Zfb� dZd�� h[t_dlb\ghklv�� ^hklh\_j�

ghklv��ijhklhlZ�ijh\_^_gby��hi_jZlb\ghklv��^_r_\bagZ��

Ijb� wlhf� lj_[m_lky� fhgblhjbg]� p_euo� mqZkldh\� b� gZ�

ijZ\e_gbc��ijbf_gyxsbcky�^ey�^_nhjfZpbc�fZkkh\h]h�

oZjZdl_jZ� gZ� [hevrhf� ijhly`_gbb�� Hkh[mx� p_gghklv�

ijbh[j_lZxl�f_lh^u�fhgblhjbg]Z�� ]eZ\gufb� k\hckl\Z�

fb�dhlhjuo�y\eyxlky�[ukljhlZ�ijh\_^_gby�b�^_r_\ba�

gZ��GZb[he__� ijhklufb�� gh� \Z`gufb�y\eyxlky� gZ[ex�

^_gby�aZ�khhl\_lkl\b_f�keh`b\rboky�ijhnbe_c�a_fey�

gh]h�ihehlgZ�k�lbih\ufb�ghjfZlb\gufb�ijhnbeyfb�^ey�

aZ^Zgguo� ]jmglh\�� keZ]Zxsbo� gZkuib� beb� \u_fdb�� GZ�

hkgh\Zgbb� lZdbo�gZ[ex^_gbc�b�bo�kjZ\gbl_evgh]h�ZgZ�

ebaZ�lj_[m_lky�nbdkbjh\Zlv�lZdb_�iZjZf_lju�dZd��

±�g_ghjfZlb\gZy�rbjbgZ�ie_qZ�[ZeeZklghc�ijbafu��

±�g_ghjfZlb\gZy� rbjbgZ� h[hqbgu� a_feygh]h��

ihehlgZ��

±�f_klZ�k�aZ\ur_gghc�djmlbaghc�hldhkh\��

±�gZjmr_gb_� kljmdlmjguo� ebgbc� ihehlgZ�� ij_^klZ\�

eyxsbo� kh[hc� ijh^hevgu_� ebgbb� baehfZ� ih\_joghklb�

a_feb�\�ihehk_�hl\h^Z�b�^j��

<�k\yab�k�wlbf�\hagbdZ_l�g_h[oh^bfhklv�jZajZ[hldb�

f_lh^h\� Z\lhfZlbq_kdh]h� kjZ\g_gby� ihi_j_qguo� ijh�

nbe_c�gZ�hkgh\_�bkihevah\Zgby�ki_pbZevguo� l_ogbq_�

kdbo� kj_^kl\� ihemq_gby� bgnhjfZpbb� h� ih\_joghklghf�

j_ev_n_� a_feb��>ey� j_r_gby� wlhc� aZ^Zqb�i_jki_dlb\�

guf� y\ey_lky� bkihevah\Zgb_� kh\j_f_gguo� eZa_jguo�

kdZg_jh\��dhlhju_��ih�kmlb��ij_^klZ\eyxl�kh[hc�eZa_j�

gu_�^Zevghf_ju��L_ogbq_kdb� wlh� k\h^blky� d� lhfm�� qlh�

ihkj_^kl\hf� ]_hf_ljbq_kdbo� ij_h[jZah\Zgbc� hdZau\Z�

_lky� \hafh`guf� \hkklZgh\blv� \� g_dhlhjhc� dhhj^bgZl�

ghc�kbkl_f_�iheh`_gb_�[hevrh]h�dhebq_kl\Z�lhq_d��h[�

eZdZ� lhq_d�� ih\_joghklb�� :gZeba� ihemq_gguo� ^Zgguo�

iha\hey_l� k^_eZlv� \u\h^u� h� ih\_joghklghf� kljh_gbb�

ijhkfZljb\Z_fh]h� mqZkldZ�� Kh\j_f_ggu_� eZa_jgu_�

kdZg_ju� bfimevkgh]h� lbiZ� kihkh[gu� kdZgbjh\Zlv� ih�

\_joghklv�h[t_dlZ�kh�kdhjhklvx�^h�������lhq_d�\�k_dmg�

^m��Z�kdZg_ju�nZah\h]h�lbiZ���^h��������lhq_d��

KlZg^Zjlguc� kihkh[�ihemq_gby� bgnhjfZpbb� h�ijh�

nbe_� khklhbl� \� kha^Zgbb� l_ogbq_kdbo� dhfie_dkh\� gZ�

a_fgh]h�eZa_jgh]h�kdZgbjh\Zgby�b�h[jZ[hldb�bgnhjfZ�

pbb� g_ihkj_^kl\_ggh� gZ� i_j_f_sZxs_fky� ih_a^_� >�@��

L_ogheh]bq_kdb�^ZggZy�aZ^ZqZ�j_rZ_lky�iml_f�mklZgh\�

db�^\mo�eZa_jh\�gZ�aZ^g_c�kl_gd_�ihke_^g_]h�\Z]hgZ��<�

ijhp_kk_� ^\b`_gby� \Z]hgZ� dZ`^uc� eZa_j� kdZgbjm_l�

k\hx�qZklv�ihemijhkljZgkl\Z�±�khhl\_lkl\_ggh��ke_\Z�b�
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©l_g_cª��dh]^Z�gZ�ijhnbe_�bf_xlky�f_klZ�k�djmlbaghc��

g_�iha\heyxs_c�hkms_kl\blv�eZa_jgh_�kdZgbjh\Zgb_�\�

ijbgpbi_�� Gh� wlh� ijh[e_fZ� kZfhc� l_ogheh]bb� kt_fZ�

bgnhjfZpbb��Ih�\b^bfhfm�� \� wlhf� kemqZ_� ^ey� \hkklZ�

gh\e_gby�ijhnbey�\�©aZl_g_gguoª�f_klZo�ke_^m_l�jZa�

jZ[Zlu\Zlv� f_lh^u�� hkgh\Zggu_� g_� lhevdh� gZ� qbklh�

fZl_fZlbq_kdbo� ih^oh^Zo�� qlh� fh]eh� [u� klZlv� l_fhc�

hl^_evgh]h�bkke_^h\Zgby��

Ebl_jZlmjZ�

���KZahgh\�<���DZjfZebg�;���E_[_^_\�:��b�^j��Kh\j_�

f_ggu_�gZijZ\e_gby�^bZ]ghklbdb�b�fhgblhjbg]Z�a_fey�

gh]h�ihehlgZ��Imlv�b�iml_\h_�ohayckl\h�����������k��������

���MfZgkdbc�<�B��L_ogheh]by�ihkljh_gby�lj_of_jguo�

fh^_e_c� `_e_agh^hjh`gh]h� ihehlgZ� \� \ukhdhlhqghf�

dhhj^bgZlghf�ijhkljZgkl\_��K[hjgbd�^hdeZ^h\���c�F_�

`^mgZjh^ghc� gZmqgh�ijZdlbq_kdhc� dhgn_j_gpbb� ©=_h�

ijhkljZgkl\_ggu_�l_ogheh]bb�b�kn_ju�bo�ijbf_g_gbyª��

F���������

��� ;jbeebg^`_j�>�� <j_f_ggu_� jy^u�� H[jZ[hldZ�

^Zgguo�b�l_hjby��F���Fbj��������

��� =bofZg� B�B��� Kdhjhoh^� :�<�� <\_^_gb_� \� l_hjbx�

kemqZcguo�ijhp_kkh\��F���GZmdZ��������

��� Dhjhexd�<�K��� Ihjl_gdh�G�B��� Kdhjhoh^�:�<��� Lmj��

�

[bg�:�N��KijZ\hqgbd�ih�l_hjbb�\_jhylghkl_c�b�fZl_fZ�

lbq_kdhc�klZlbklbd_��F���GZmdZ��������

��� Deb]_g_� G��� L_evdkgbk� E�� F_lh^u� h[gZjm`_gby�

fhf_glh\�baf_g_gby�k\hckl\�kemqZcguo�ijhp_kkh\��h[�

ahj���:\lhfZlbdZ�b�l_e_f_oZgbdZ��������������

��� Lhj]h\bpdbc�B�R��F_lh^u� hij_^_e_gby�fhf_glZ�

baf_g_gby� \_jhylghklguo� oZjZdl_jbklbd� kemqZcguo�

\_ebqbg�� AZjm[_`gZy� jZ^bhwe_dljhgbdZ�� ������ �����

k��������

���OZjbg�X�K�� DeZkkbnbdZpby� kemqZcguo� k_jbc� g_�

ba\_klghc� ^ebgu�� Ijh[e_fu� i_j_^Zqb� bgnhjfZpbb��

������l��O;,��\ui�����k���������

���>Zjoh\kdbc�;�K��G_iZjZf_ljbq_kdbc�f_lh^�hp_gb�

\Zgby� bgl_j\Zeh\� h^ghjh^ghklb� kemqZcghc�ihke_^h\Z�

l_evghklb��L_hjby�\_jhylghkl_c�b�__�ijbf_g_gb_��������

l����������k�����������

����;jh^kdbc�;�?���>Zjoh\kdbc�;�K��:e]hjblf�Zihkl_�

jbhjgh]h� h[gZjm`_gby� jZaeZ^hd� kemqZcghc� ihke_^h\Z�

l_evghklb�� :\lhfZlbdZ� b� l_e_f_oZgbdZ�� ������ �����

k���������

����;jhg_\bq� :�=��� DZjdbs_gdh� :�G�� <_jhylghklgu_��

b� \hafh`ghklgu_� f_lh^u� deZkkbnbdZpbb� kemqZcguo�

ihke_^h\Zl_evghkl_c��LZ]Zgjh]��LJLM��������

67$7,67,&$/�0(7+2'��

2)�5(6725,1*�68%*5$'(�)520�

'$7$�2)�/$6(5�6&$11,1*�

%URQHYLFK�$�*���.DUNLVKFKHQNR�$�1���

8PDQVNL\�9�,��

7KH� DUWLFOH� LV� GHYRWHG� WR� UHVWRULQJ� WKH� FURVV�VHFWLRQ� RI�

VXEJUDGH�IURP�QRLV\�GDWD�RI�ODVHU�VFDQQLQJ��$�IRUPDO�VWDWH�

PHQW�RI� WKLV�SUREOHP� LV�JLYHQ��,W� LV�VKRZQ� WKDW�WKH�SUREOHP�

FDQ� EH� UHGXFHG� WR� WKH� DQDO\VLV� RI� D� UDQGRP�VHTXHQFH� RI�

PHDVXUHPHQWV��7KH�SDSHU�SUHVHQWV�D�VROXWLRQ�E\�XVLQJ�WKH�

)LVKHU�GLVFULPLQDQW�IXQFWLRQ��,W�LV�DOVR�VKRZQ�KRZ�WR�ORFDOL]H�

VZLWFKLQJ�SRLQWV� LQ�D�SLHFHZLVH�SDUD�PHWHUL]HG� UDQGRP�VH�

TXHQFH�ZLWK� WKH� KHOS� RI� WKH� FRQVWUXFWHG� GLVFULPLQDQW� IXQF�

WLRQ�� $� FRPSXWDWLRQDOO\� HIILFLHQW� ZD\� RI� HVWLPDWLQJ� VXFK�

SRLQWV�LV�SURSRVHG��)LQDOO\�DQ�H[DPSOH�RQ�VLPXODWHG�GDWD�LV�

JLYHQ��
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KlZlvy� ihk\ys_gZ� fgh]hdZgZevguf� Z^Zilb\guf� nbevljZf�� \�

dhlhjuo� bkihevamxlky� ijbgpbiu� kZfhhj]ZgbaZpbb�� b� hkh[_gghklyf�

ihkljh_gby� wd\ZeZca_jh\� gZ� bo� hkgh\_�� Ijb\h^ylky� j_amevlZlu�

bfblZpbhggh]h� fh^_ebjh\Zgby� jZajZ[hlZgguo� wd\ZeZca_jh\�� ihem�

q_ggu_� ^ey� ^\moemq_\hc� fh^_eb� [_kijh\h^gh]h� dZgZeZ� k\yab�� ih^�

l\_j`^Zxsb_�jy^�ij_bfms_kl\�ij_^eh`_ggh]h�ih^oh^Z��

M>D������������

F?LH>U�FGH=HKDHJHKLGHC�H;J:;HLDB�KB=G:EH<�<�FGH=HD:G:EVGUO�
KBKL?F:O�K�K:FHHJ=:GBAMXS?CKY�KLJMDLMJHC��WD<:E:CA?JU��
K�>BG:FBQ?KDBF�<U;HJHF�IHJY>DH<�:>:ILB<GUO�NBEVLJH<�

Ebgh\bq�:�X���d�l�g���^hp_gl��klZjrbc�gZmqguc�khljm^gbd�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�
mgb\_jkbl_lZ��H�PDLO��UVUWX#\DQGH[�UX�

�

Dexq_\u_�keh\Z��wd\ZeZca_j��^bgZfbq_k�
dbc�\u[hj�ihjy^dZ��fgh]hdZgZevguc�nbevlj��

fgh]hkdhjhklgZy�h[jZ[hldZ�kb]gZeh\��

<\_^_gb_�

Fgh]hdZgZevgu_� Z^Zilb\gu_� nbevlju�

�F:N���\�dhlhjuo�\gmljbdZgZevgZy�h[jZ[hldZ�

ijh\h^blky� gZ� ihgb`_gghc� qZklhl_� ^bkdj_lbaZpbb��

bf_xl� jy^� ij_bfms_kl\� i_j_^� h^ghdZgZevgufb� Z^Zi�

lb\gufb�nbevljZfb� >�±�@��K�h^ghc�klhjhgu��[eZ]h^Zjy�

g_aZ\bkbfhc� h[jZ[hld_� jZaguo� mqZkldh\� ki_dljZ� jZa�

gufb� dZgZeZfb� F:N�� m^Zzlky� kms_kl\_ggh� ih\ukblv�

kdhjhklv� b� lhqghklv� gZkljhcdb�� K� ^jm]hc� klhjhgu�� bk�

ihevah\Zgb_� f_lh^h\� fgh]hkdhjhklghc� h[jZ[hldb� kb]�

gZeh\�^Zzl� \hafh`ghklv� agZqbl_evgh� khdjZlblv� h[tzf�

\uqbkebl_evguo�aZljZl��qlh�hkh[_ggh�\Z`gh�^ey�ih\u�

r_gby� wnn_dlb\ghklb� j_ZebaZpbb� Z^Zilb\guo� Ze]h�

jblfh\�\�j_Zevghf�\j_f_gb��

<�ij_^eZ]Z_fhc�\gbfZgbx�qblZl_ey�klZlv_�jZkkfhl�

j_g�h^bg�ba�kihkh[h\�^Zevg_cr_]h�kh\_jr_gkl\h\Zgby�

F:N�� aZdexqZxsbcky�\�ij_^hklZ\e_gbb� dZ`^hfm�\gml�

jbdZgZevghfm� Z^Zilb\ghfm� nbevljm� kZfhklhyl_evgh]h�

\u[hjZ�gZbemqr_]h� �ih�g_dhlhjhfm�djbl_jbx��ihjy^dZ��

Ihkdhevdm�^Zevg_cr__�ih\_kl\h\Zgb_�h]jZgbq_ggh�jZk�

kfhlj_gb_f�F:N�k�gZkljhcdhc�\gmljb�dZgZeh\�ih�Ze]h�

jblfm�GKDH�k�ghjfbjh\dhc�rZ]Z�Z^ZilZpbb
�
�>�@��\�hkgh�

\_� dhlhjh]h�e_`bl� g_j_dmjkb\guc� Z^Zilb\guc�nbevlj��

lh�ihjy^hd�Z^Zilb\gh]h�nbevljZ�jZ\_g�qbkem�_]h�\_kh�

\uo�dhwnnbpb_glh\�b�jZ\_g�^ebg_�\hkijhba\h^bfhc�bf�

bfimevkghc� oZjZdl_jbklbdb�� \ujZ`_gghc� \� hlkqzlZo��

\ayluo�k�qZklhlhc�^bkdj_lbaZpbb�h[jZ[Zlu\Z_fh]h�wlbf�

nbevljhf�kb]gZeZ��Ba\_klgh��qlh�Ze]hjblf�GKDH�ijhkl�

\� j_ZebaZpbb� b� g_lj_[h\Zl_e_g� d� \uqbkebl_evguf� aZ�

ljZlZf��<f_kl_�k�l_f�_]h�gbadZy�kdhjhklv�gZkljhcdb�\h�

fgh]bo� kemqZyo� hdZau\Z_lky� k_jvzaguf� g_^hklZldhf��

ih[m`^Zy�jZajZ[hlqbdh\�pbnjh\uo�mkljhckl\�h[jZ[hldb�

kb]gZeh\� bkdZlv� Zevl_jgZlb\gu_�imlb� j_r_gby��H^gbf�

ba� lZdbo� iml_c� y\ey_lky� i_j_oh^� d� fgh]hdZgZevghc�

kljmdlmj_� ihkljh_gby� Z^Zilb\gh]h�nbevljZ� >�±�@�� KZf�

ih�k_[_�i_j_oh^�d�fgh]hdZgZevghc�Z^Zilb\ghc�h[jZ[hl�

d_� ijb� bkihevah\Zgbb� f_lh^h\� fgh]hkdhjhklghc� h[jZ�

[hldb� kb]gZeh\� >����@� iha\hey_l� kms_kl\_ggh� kgbablv�

\uqbkebl_evgu_�aZljZlu�b�agZqbl_evgh�ih\ukblv�dZq_�

���������������������������������������������������

�

�
�
�<�Zg]ehyauqghc�ebl_jZlmj_�wlhl�Ze]hjblf�rbjhdh�ba\_kl_g�b�ghkbl�gZa\Z�

gb_�©1RUPDOL]HG�OHDVW�PHDQ�VTXDUH��1/06��DOJRULWKPª�>����@��

kl\h�jZ[hlu�Z^Zilb\guo�mkljhckl\��Gh��dZd�[m^_l�ihdZ�

aZgh�^Ze__��\\_^_gb_�ki_pbZevghc�ijhp_^mju�^bgZfb�

q_kdh]h� \u[hjZ� ihjy^dh\� \gmljbdZgZevguo� Z^Zilb\guo�

nbevljh\� h[_ki_qb\Z_l� agZqbl_evgh_� memqr_gb_� oZ�

jZdl_jbklbd�F:N��G_kfhljy�gZ�lh��qlh�hkgh\gh_�\gbfZ�

gb_�\�klZlv_�m^_e_gh�j_r_gbx�aZ^Zqb�h[jZlgh]h�fh^_�

ebjh\Zgby��j_rZ_fhc�\�wd\ZeZca_jZo�ZiiZjZlmju�i_j_�

^Zqb�^Zgguo��fgh]b_�iheh`_gby�g_ljm^gh�jZkrbjblv�gZ�

kemqZc�j_r_gby�aZ^Zqb�ijyfh]h�fh^_ebjh\Zgby��

KljmdlmjZ�F:N�\�h[s_f�\b^_�

DeZkkbq_kdZy� kljmdlmjZ� F:N� hibkZgZ� \h� fgh]bo�

mq_[guo� b� gZmqguo� ba^Zgbyo�� ihk\yszgguo� pbnjh\uf�

Z^Zilb\guf�nbevljZf��<�mijhszgghf�\b^_�hgZ�ihdZaZ�

gZ�gZ�jbk����

�
Jbk�����KljmdlmjgZy�ko_fZ�F:N�

Ih^kbkl_fu� ZgZebaZ� $�� b� $�� jZks_ieyxl� \oh^ghc�

kb]gZe�[�Q��b�h[mqZxsbc�kb]gZe�G�Q��gZ�1�ki_dljZevguo�

ihehk�[��N���[��N���«��[1����N��b�G��N���G��N���«��G1����N���khhl�

\_lkl\_ggh�� 6�� ±� ih^kbkl_fZ� kbgl_aZ�� \uihegyxsZy�

h[t_^bg_gb_�\uoh^guo�kb]gZeh\�\��N���\��N���«��\1����N��\�

j_amevlbjmxsbc� \uoh^ghc�kb]gZe�F:N� \�Q���Ihkdhevdm�

ki_dlju� \gmljbdZgZevguo� kb]gZeh\� aZgbfZxl� [he__�

madb_�ihehku�qZklhl��q_f�ki_dlju�\oh^gh]h�b�\uoh^gh]h�

kb]gZeh\� F:N�� \� ih^kbkl_fZo� ZgZebaZ� \uihegy_lky�

i_j_oh^� gZ� [he__� gbadmx� qZklhlm� ^bkdj_lbaZpbb�� Z� \�

ih^kbkl_f_� kbgl_aZ� bkoh^gZy� qZklhlZ� ^bkdj_lbaZpbb�

\hkklZgZ\eb\Z_lky��Lh�_klv��Z^Zilb\gZy�h[jZ[hldZ�kb]�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

gZeh\�ijh\h^blky�gZ�ihgb`_gghc�qZklhl_��GZ[hj�\gml�

jbdZgZevguo�Z^Zilb\guo�nbevljh\�khklhbl�ba�1�ljZgk�

\_jkZevguo�nbevljh\�� Z��N��� Z��N��� «�� Z1����N��� A^_kv� b�

^Ze__�\�klZlv_�bg^_dku�Q�b�N�±�bg^_dku�\j_f_gb��ij_^�

gZagZq_ggu_� ^ey� gmf_jZpbb� hlkqzlh\� ^bkdj_lguo� kb]�

gZeh\��hij_^_ezgguo�gZ�\ukhdhc�b�gZ�ihgb`_gghc�qZk�

lhlZo� ^bkdj_lbaZpbb�� khhl\_lkl\_ggh�� >ey� mki_rgh]h�

nmgdpbhgbjh\Zgby�F:N�ih^kbkl_fu� $��b� $��ih�k\hbf�

k\hckl\Zf�^he`gu�[ulv�kljh]h�h^bgZdh\ufb��Z�ih^kbk�

l_fZ� 6��^he`gZ�[ulv� gZ^e_`Zsbf� h[jZahf� hilbfbab�

jh\ZgZ��

:e]hjblf�gZkljhcdb�F:N�k�Z^Zilb\guf�\u[hjhf�
ihjy^dh\�\gmljbdZgZevguo�nbevljh\�

Ba� fgh]hqbke_gguo� jZ[hl� ih� l_hjbb� Z^Zilb\ghc�

nbevljZpbb� >�������@�ba\_klgh��qlh�ijb�j_r_gbb�aZ^Zqb�

h[jZlgh]h�fh^_ebjh\Zgby�\�deZkk_�g_j_dmjkb\guo�pbn�

jh\uo� p_i_c� ij_^_evgZy� lhqghklv� ihemq_ggh]h� j_r_�

gby��dZd�ijZ\beh��hdZau\Z_lky�l_f�\ur_��q_f�\ur_�ih�

jy^hd�Z^Zilb\gh]h�nbevljZ��jbk������ijb�mkeh\bb�hlkml�

kl\by�Z^^blb\gh]h�rmfZ�\�ijbgbfZ_fhf�kb]gZe_�

�
Jbk�����M\_ebq_gb_�ihjy^dZ�nbevljZ��

iha\hey_l�ih\ukblv�lhqghklv�gZkljhcdb��
�[ukljh^_ckl\b_�ijb�wlhf�kgb`Z_lky�

H^gZdh� ijb� gZebqbb� \� ijbgbfZ_fhf� kb]gZe_� Z^^b�

lb\gh]h�rmfZ�g_evay�^hklbqv�gme_\hc�kj_^g_d\Z^jZlb�

q_kdhc� hrb[db� �KDH��� :gZeba� nhjfme�� hibku\Zxsbo�

ijhp_^mjm�h[gh\e_gby�\_dlhjZ�\_kh\uo�dhwnnbpb_glh\�

Ze]hjblfZ� GKDH� >�@�� ihdZau\Z_l�� qlh� ^ey� Z^Zilb\guo�

nbevljh\�^hklZlhqgh� \ukhdh]h� ihjy^dZ�^bki_jkby� kb]�

gZeZ�hrb[db�kh^_j`bl�^hihegbl_evgmx�khklZ\eyxsmx��

\ua\Zggmx�hldehg_gb_f�\_dlhjZ�\_kh\uo� dhwnnbpb_g�

lh\� hl� hilbfZevgh]h� \_dlhjZ� gZkljhcdb�ih^�^_ckl\b_f�

Z^^blb\gh]h�rmfZ��jbk������

I_j\mx�khklZ\eyxsmx�hrb[db��\ua\Zggmx�mk_q_gb�

_f� bfimevkghc� oZjZdl_jbklbdb� Z^Zilb\gh]h�nbevljZ� \�

j_amevlZl_� h]jZgbq_gby� _]h� ihjy^dZ� dhg_qghc� \_ebqb�

ghc�/��h[hagZqbf��m�/���Nmgdpby��m�/��y\ey_lky�g_\hajZk�

lZxs_c��gZ�jbk����_c�khhl\_lkl\m_l�djb\Zy��klj_fysZy�

ky� d� gmex� k� jhklhf� /��<lhjmx�khklZ\eyxsmx�� gZebqb_�

dhlhjhc�h[mkeh\e_gh�^_ckl\b_f�rmfZ��h[hagZqbf��r�/���

Nmgdpby� �r�/��m\_ebqb\Z_lky�ih�f_j_�jhklZ�/�k�ebg_c�

ghc� �beb�^Z`_�k\_joebg_cghc��kdhjhklvx
�
��<�j_amevlZ�

l_�� gZb[he__� wnn_dlb\gh_� j_r_gb_� aZ^Zqb� h[jZlgh]h�

fh^_ebjh\Zgby�f_lh^Zfb�Z^Zilb\ghc�nbevljZpbb�^hk�

lb]Z_lky�ijb�\u[hj_�ihjy^dZ�nbevljZ�\�ij_^_eZo�g_dh�

lhjh]h� ^bZiZahgZ�� h]jZgbq_ggh]h� hdj_klghklvx� lhqdb�

fbgbfmfZ�aZ\bkbfhklb��0�/�� ��m�/�����r�/���<�ijb\_^zg�

ghf� gZ� jbk���� ijbf_j_� hilbfZevgZy� \_ebqbgZ� ihjy^dZ�

nbevljZ�e_`bl�\�^bZiZahg_�agZq_gbc�hl����^h����

�
Jbk�����GZebqb_�rmfZ�kgb`Z_l�wnn_dlb\ghklv��

nbevljh\�\ukhdh]h�ihjy^dZ�

<kz�kdZaZggh_�\ur_�kijZ\_^eb\h�^ey�klZpbhgZjguo�

kbkl_f��?keb� qZklhlgu_� oZjZdl_jbklbdb�fh^_ebjm_fhc�

kbkl_fu�f_gyxlky� k� l_q_gb_f� \j_f_gb�� lh� wd\ZeZca_j�

[he__�\ukhdh]h�ihjy^dZ�f_^e_gg__�j_Z]bjm_l�gZ�ijhbk�

oh^ysb_�baf_g_gby��Ihwlhfm�wd\ZeZca_j�f_gvr_]h�ih�

jy^dZ�kgh\Z�hdZau\Z_lky�[he__�ij_^ihqlbl_evguf��H^�

gZdh� \b^� nmgdpbb� �0�/�� ijb� fh^_ebjh\Zgbb� g_klZpbh�

gZjguo� kbkl_f� baf_gy_lky� kh� \j_f_g_f�� Z� ke_^h\Z�

l_evgh��baf_gy_lky�b�iheh`_gb_�lhqdb�fbgbfmfZ��Nmgd�

pbx��0�/��\�^Zgghf�kemqZ_�fh`gh�jZkkfZljb\Zlv�\�dZ`�

^uc� fhf_gl� \j_f_gb� dZd� k_q_gb_�nmgdpbb� ^\mo� i_j_�

f_gguo��0W�/��W���

>ey� hj]ZgbaZpbb� ^bgZfbq_kdh]h� \u[hjZ� ihjy^dZ�
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dj_lbaZpbb�\oh^gh]h�kb]gZeZ�F:N��



�

����

Djhf_� lh]h�� \� jZkkfZljb\Z_fhf� f_lh^_� jZkqzlZ�

kgbfZ_lky� h]jZgbq_gb_� gZ� ebg_cghklv�nZau�nbevljZ�

ijhlhlbiZ�� qlh� iha\hey_l� kms_kl\_ggh� ih\ukblv� dZq_�

kl\_ggu_� ihdZaZl_eb� ih^kbkl_fu� ZgZebaZ�kbgl_aZ� ijb�

aZ^Zgghf�ihjy^d_��khklZ\eyxsbo�_z�nbevljh\��

LZ[ebpZ����JZkqzl�ijZ\hc�iheh\bgu�:DN�

gbadhqZklhlgh]h�nbevljZ�ijhlhlbiZ��

\�ijh]jZff_�©0$7/$%ª�k�bkihevah\Zgb_f�iZd_lZ�

�\uimdehc�hilbfbaZpbb�©&9;ª�>��@�

/� ��������Ihjy^hd�nbevljZ�ijhlhlbiZ�
1� ��������Qbkeh�dZgZeh\�ih^kbkl_fu�ZgZebaZ�kbgl_aZ�
0� ��������Dhwnnbpb_gl�^_pbfZpbb�
OHYHO� ���������Ih^Z\e_gb_�\�ahg_�g_ijhajZqghklb��^;�
DOSKD� ��H������IhdZaZl_ev�kZfhhjlh]hgZevghklb��
�
[LB�BVTU� ����A�������
�0��
[LB�� �DOSKD�
�0���1��
[LB�BVTU� �[LB�BVTU�
����A��OHYHO��������
�
VI� �����
HSVBVI� ��H����
�
RPHJDBV� �SL���0��
NBYHF7� ������/�������
1VBSW� �FHLO�/�
�VI�
�RPHJDBV���SL���
1VBV� �FHLO�/�
�VI�
������RPHJDBV���SL����
RPHJDBSWE� �OLQVSDFH����RPHJDBV��1VBSW�����
��
RPHJDBSWE� �RPHJDBSWE�����HQG�������
RPHJDBVE� �OLQVSDFH�RPHJDBV��SL��1VBV�
��
9W7BSWE� �>RQHV�1VBSW�������
FRV�RPHJDBSWE
NBYHF7�@��
9W7BVE�� �>RQHV�1VBV��������
FRV�RPHJDBVE
NBYHF7�@��
�
1BLVL� �IORRU��/��������1���
NBLVLBYHF� �1�
������1BLVL�
��
6� �H\H�/���
6� �6�NBLVLBYHF����������
�
J7� �>������0����
VLQ�SL
NBYHF7�0������SL
NBYHF7�@��
FY[BEHJLQ�
����FY[BVROYHU�VHGXPL��
����FY[BSUHFLVLRQ�KLJK��
����YDULDEOH�UWLOGHBK�/���
����YDULDEOH�;�/�/��V\PPHWULF��
����PLQLPL]H��J7�
�UWLOGHBK��
����VXEMHFW�WR�
��������9W7BVE�
�UWLOGHBK�� �[LB�BVTU���HSVBVI��
��������9W7BSWE�
�UWLOGHBK�� �[LB�BVTU���HSVBVI��
��������QRUP�6�
�UWLOGHBK��� �[LB����VTUW�����
��������>���]HURV���/���@�
�UWLOGHBK�  �0���1��
��������;�  �VHPLGHILQLWH�/���
��������WUDFH�;��  �UWLOGHBK�����
��������IRU�Q� �����/������
������������VXP�GLDJ�;��Q���  �UWLOGHBK�Q�������
��������HQG��
FY[BHQG�

�
Jbk�����:DN�gbadhqZklhlgh]h�nbevljZ�ijhlhlbiZ�

G_kfhljy�gZ�lh��qlh�jZkkfZljb\Z_fu_�ih�hl^_evgh�

klb�nbevlju� ih^kbkl_f� ZgZebaZ� b� kbgl_aZ� bf_xl� g_�

kbff_ljbqgu_�bfimevkgu_�oZjZdl_jbklbdb��Z��ke_^h\Z�

l_evgh�� \ghkyl� \� kb]gZe�nZah\u_� bkdZ`_gby�� ihke_^h�
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5�&��� ^ey� q_]h� \_dlhj� dhwnnbpb_glh\� ^hihegy_lky� gm�

eyfb� b� \uqbkey_lky�;IN��>ey� \uqbke_gby�;IN�qbkeh�

hlkqzlh\� )� �ihke_� ^hiheg_gby� gmeyfb�� ^he`gh� [ulv�

djZlgh� gZlmjZevghc� kl_i_gb� qbkeZ� ��� Q_f� [hevr_� gm�

���������������������������������������������������

�

�
��Lhqgh�g_�ba\_klgh��dlh�y\ey_lky�Z\lhjhf�^Zggh]h�f_lh^Z��<_jhylgh��b^_y�
f_lh^Z�^ZgZ�:�G��Dhefh]hjh\uf�>��@��Ke_^m_l�lZd`_�aZf_lblv��qlh�f_lh^�g_�
jZa�[ue�ij_^eh`_g�jZagufb�mqzgufb��h�qzf�k\b^_l_evkl\mxl�jZ[hlu�>������@��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

e_c�� l_f� lhqg__�[m^_l�\uiheg_gZ�ki_dljZevgZy�nZdlh�

jbaZpby��

P_ev�\lhjh]h�wlZiZ�khklhbl�\�ihbkd_�dhwnnbpb_glh\�

Nmjv_�DL�^ey�nmgdpbb������OQ5�&���dhlhjuc�kgh\Z�k\h^bl�

ky�d�\uqbke_gbx�;IN��

GZ�lj_lv_f�wlZi_�\uqbkey_lky�\ujZ`_gb_� ������^ey�

q_]h�\�lj_lbc�jZa�bkihevam_lky�Ze]hjblf�;IN�b�\uihe�

gy_lky� wdkihg_gpbZevgh_� \a\_rb\Zgb_��NZdlbq_kdb� gZ�
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Ihwlhfm� q_l\zjluc� wlZi� k\yaZg� k� gZoh`^_gb_f� h[jZl�

gh]h� ij_h[jZah\Zgby�Nmjv_�� dhlhjh_� \gh\v� k\h^blky� d�

\uqbke_gbx�;IN��
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\Zgbc� ke_^m_l� ijbgylv� ^hihegbl_evgu_� f_ju� ^ey� ]Z�

jZglbjh\Zgby� k\hckl\� kbff_ljbb�� \_s_kl\_gghklb� b�

h]jZgbq_gby�jZaf_jghkl_c�ihemqZ_fuo�j_amevlZlh\��dZd�

wlh�k^_eZgh�\�ijbf_j_��ijb\_^zgghf�\�lZ[e�����

LZdbf� h[jZahf�� hibkZgguc� a^_kv� f_lh^� ki_dljZev�

ghc�nZdlhjbaZpbb� \dexqZ_l� \� k_[y� q_luj_� klZ^bb� \u�

qbke_gbc�� gZ� dZ`^hc� ba� dhlhjuo� ijbf_gy_lky� ;IN��

Ijbf_j� ijh]jZffu��iha\heyxsbc� jZkkqblZlv� bfimevk�
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Djhf_� lh]h�� \uqbke_gb_� ;IN� iha\hey_l� [ukljh� ihem�

qZlv�j_amevlZl�^ey�nbevljh\�\ukhdh]h�ihjy^dZ� �gZijb�

f_j�� dh]^Z�nbevlj�ijhlhlbi�bf__l�g_kdhevdh�khl_g�\_�

kh\uo�dhwnnbpb_glh\���HibkZggZy�ijhp_^mjZ�gZoh`^_�

gby�bfimevkghc�oZjZdl_jbklbdb�ih�ba\_klghc�:DN�hleb�
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klvx� \uqbke_gbc��Ihemq_ggZy�\� j_amevlZl_� ki_dljZev�

ghc�nZdlhjbaZpbb�bfimevkgZy�oZjZdl_jbklbdZ�ihdZaZgZ�

gZ� jbk�� ���HgZ� khklhbl� ba� ��� dhwnnbpb_glh\� b� bf__l�

g_kbff_ljbqguc� \b^�� <k_� dhwnnbpb_glu� ihemq_ggh]h�
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Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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Ij_^eZ]Z_lky�h^bg�ba�\hafh`guo�\ZjbZglh\�j_r_gby� aZ^Zqb�eb�

g_ZjbaZpbb� g_ebg_cguo� klZlbq_kdbo� oZjZdl_jbklbd� we_dljhgguo�

mkljhckl\�� [Zabjmxsbcky� gZ� ijbgpbiZo� Z^Zilb\gh]h� h[jZlgh]h�

fh^_ebjh\Zgby�h[t_dlh\�lbiZ� ©q_jguc�ysbdª��<� dZq_kl\_�ijbf_jZ�

jZkkfhlj_g� Ze]hjblf� Z^Zilb\ghc� dhfi_gkZpbb� g_ebg_cghklb� mkb�

ebl_ey� fhsghklb� �MF��� dhlhjuc� fh`_l� kem`blv� Zevl_jgZlb\hc�

beb�^hiheg_gb_f� d�ljZ^bpbhgghfm�pbnjh\hfm�ij_^uklhjl_jm��j_Z�

ebah\Zgghfm� gZ� hkgh\_� /87�lZ[ebp�� Ijb\_^_gu� j_amevlZlu� dhfiv�

xl_jgh]h� fh^_ebjh\Zgby� kbkl_fu� dhfi_gkZpbb� g_ebg_cghklb� Zf�

ieblm^ghc� oZjZdl_jbklbdb� MF�� ih^l\_j`^Zxsb_� wnn_dlb\ghklv�

ij_^eh`_gguo� j_r_gbc�� Hlf_qZ_lky� ijhklhlZ� pbnjh\hc� j_ZebaZ�

pbb�Z^Zilb\gh]h�Ze]hjblfZ�kj_^kl\Zfb�fbdjhko_fhl_ogbdb��

M>D�����������

:>:ILB<G:Y�PBNJH<:Y�EBG?:JBA:PBY�I?J?>:LHQGUO��
O:J:DL?JBKLBD�WE?DLJHGGUO�MKBEBL?EVGUO�MKLJHCKL<�

=m^dh\Z�G�<��� d�l�g��� ^hp_gl� dZn_^ju� kbkl_f� Z\lhfZlbq_kdh]h� mijZ\e_gby� LZ]Zgjh]kdh]h�l_ogheh]bq_kdh]h�
bgklblmlZ�X`gh]h�N_^_jZevgh]h�Mgb\_jkbl_lZ��H�PDLO��WDODBJXG#UDPEOHU�UX��
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Dexq_\u_� keh\Z�� mkbebl_ev� fhsghklb�� Zfi�
eblm^gZy� oZjZdl_jbklbdZ�� ebg_ZjbaZpby�� ^b�

gZfbq_kdbc�^bZiZahg��Z^Zilb\gZy�h[jZ[hldZ��

<\_^_gb_�

<Z`g_cr_c� bgl_]jZevghc� oZjZdl_jbklbdhc�

we_dljhgguo� mkljhckl\� h[jZ[hldb� bnhjfZpb�

hgguo�kb]gZeh\�y\ey_lky�^bgZfbq_kdbc�^bZiZ�

ahg� �>>��� dhlhjuc� k\yaZg�� k� h^ghc� klhjhgu�� k�

qm\kl\bl_evghklvx� mkljhckl\Z�� hij_^_ey_fhc�

_]h� kh[kl\_ggufb�rmfZfb�� Z� k� ^jm]hc� klhjh�

gu��k�ijhy\e_gb_f�_]h�g_ebg_cguo�k\hckl\���

GZ�i_j\uo�wlZiZo�jZa\blby�l_ogbdb�ijb_fZ�

b�h[jZ[hldb�bgnhjfZpbb�lj_[h\Zgby�d�>>�[ueb�\lhjh�

kl_i_ggufb��gh�\�gZklhys__�\j_fy�bo�agZq_gb_�\hajZk�

lZ_l�k�dZ`^uf� ]h^hf��Wlh�h[tykgy_lky�\�hkgh\ghf�`_�

eZgb_f�bkihevah\Zlv�wdhghfbqgu_�j_`bfu�jZ[hlu�\u�

oh^guo�dZkdZ^h\�^ey�ih\ur_gby�h[s_]h�d�i�^��JW:��

<�j_amevlZl_�hlghkbl_evgh_�baf_g_gb_�mjh\g_c�ih�

f_o�b�ihe_agh]h�kb]gZeZ�gZ�\oh^_�mkljhckl\Z�h[jZ[hldb�

\�h[uqguo�mkeh\byo�� l�_��>>�\oh^guo�\ha^_ckl\bc��fh�

`_l�khklZ\eylv���«����^;��Ijb�jZ[hl_�jZ^bhkj_^kl\�\�

mkeh\byo� wdklj_fZevghc� we_dljhfZ]gblghc� h[klZgh\db�

hg�^hklb]Z_l����«����^;�b�[he__��ijb�wlhf�ihf_ob�gZ�

\oh^_�jZ^bhijb_fguo�mkljhckl\�baf_jyxlky�_^bgbpZfb�

b�^_kyldZfb�\hevl��<� lZdbo�mkeh\byo�ijb_f�kb]gZeh\�k�

aZ^Zgguf�dZq_kl\hf�ijh[e_fZlbq_g����

Ihwlhfm� ZdlmZevghc� aZ^Zq_c� ijh_dlbjh\Zgby� mkl�

jhckl\�ijb_fZ�b�h[jZ[hldb�kb]gZeh\�y\ey_lky�ih\ur_�

gb_� ebg_cghklb� i_j_^Zlhqguo� oZjZdl_jbklbd� [ehdh\��

khklZ\eyxsbo� ^Zggh_� mkljhckl\h�� b� ^h\_^_gb_� ^bZiZ�

ahgZ�ebg_cghc�aZ\bkbfhklb�\uoh^gh]h�hldebdZ�hl�\oh^�

gh]h�\ha^_ckl\by�^h�fZdkbfZevgh�\hafh`ghc�\_ebqbgu���

<� qZklghklb�� \hajZklZ_l� ihlj_[ghklv� \� ebg_cguo�

mkbebl_eyo�fhsghklb� �MF���khq_lZxsbo�\ukhdb_�wg_j�

]_lbq_kdb_� oZjZdl_jbklbdb� k� gbadbf� mjh\g_f� bgl_jfh�

^meypbhgguo�bkdZ`_gbc��WlZ�ihlj_[ghklv�hij_^_ey_lky�

g_h[oh^bfhklvx� i_j_^Z\Zlv� \k_� [hevrb_� h[t_fu� bg�

nhjfZpbb�� qlh� ijb\h^bl� d� \k_� [he__� iehlghfm� jZaf_�

s_gbx� dZgZeh\� \� qZklhlghf� ^bZiZahg_�� Gh� ebg_cgu_�

MF�� bf_xsb_� gbadbc� mjh\_gv� bkdZ`_gbc�� oZjZdl_jbam�

xlky� gbadbf� DI>�� Ihke_^g__� h[hjZqb\Z_lky� \ukhdbf�

mjh\g_f�ihlj_[ey_fhc�fhsghklb��qlh�g_`_eZl_evgh��

LZdbf�h[jZahf��h[_ki_q_gb_�dZq_kl\Z�i_j_^Zqb��hi�

j_^_eyxs__� \ukhdb_� lj_[h\Zgby� d�ebg_cghklb� ijbf_�

gy_fh]h�mkbebl_ey��\klmiZ_l�\�ijhlb\hj_qb_�k�g_h[oh�

^bfhklvx� kgb`_gby� ihlj_[ey_fhc� mkbebl_e_f�fhsgh�

klb��<uoh^hf� ba� wlh]h� lmibdZ� y\ey_lky� bkihevah\Zgb_�

ih^oh^h\�� iha\heyxsbo� kha^Z\Zlv� ebg_cgu_� mkbeb�

l_evgu_� mkljhckl\Z�� bf_xsb_� \ukhdbc�DI>�� oZjZdl_j�

guc�^ey�g_ebg_cguo�MF��<�gZklhys__�\j_fy�kms_kl\m�

_l� agZqbl_evgh_� dhebq_kl\h� kihkh[h\� ebg_ZjbaZpbb�

mkbebl_e_c�fhsghklb� kj_^kl\Zfb� ZgZeh]h\hc� l_ogbdb��

Kj_^b� gbo� lZdb_�f_lh^u�� dZd� \\_^_gb_� p_ib� h[jZlghc�

k\yab�� hl^_evgh_� mkbe_gb_� jZ^bhqZklhlgh]h� kb]gZeZ� b�

h]b[Zxs_c� k� ihke_^mxs_c� fh^meypb_c� jZ^bhkb]gZeZ��

ij_^\Zjbl_evgh_� bkdZ`_gb_� \oh^gh]h� kb]gZeZ� i_j_^�

g_ihkj_^kl\_gguf�mkbe_gb_f�b�jy^�^jm]bo��

GZjy^m� k� ZgZeh]h\ufb� f_lh^Zfb� � \_kvfZ� mki_rgh�

jZa\b\Z_lky� gZijZ\e_gb_�� k\yaZggh_� k� jZajZ[hldhc�

qbke_gguo�f_lh^h\� ebg_ZjbaZpbb��Hkh[_ggh� wlh� dZkZ�

_lky�aZ^Zqb�dhfi_gkZpbb�g_klZ[bevghklb�oZjZdl_jbklbd�

mkbebl_evguo�mkljhckl\��jZ[hlZxsbo�\�mkeh\byo�g_hi�

j_^_e_gghklb�� LZdh]h� jh^Z� dhfi_gkZpby� ^he`gZ� h[_k�

i_qb\Zlv�Z^ZilZpbx�mkljhckl\�d�kemqZcguf�baf_g_gbyf�

fhsghklb� \oh^gh]h� kb]gZeZ� MF�� l_fi_jZlmjguf� baf_�

g_gbyf�� dhe_[Zgbyf� gZijy`_gby� bklhqgbdZ� iblZgby��

klZj_gbx�ljZgabklhjh\�b�l�i��

H[�ZdlmZevghklb�ijh[e_fu�k\b^_l_evkl\mxl�fgh]h�

qbke_ggu_�ihk\ys_ggu_�_c�im[ebdZpbb��Z�lZd`_�]jZglu��

\u^_ey_fu_� dhfiZgbyfb�k\yab�gZ�ijh\_^_gb_�jZ[hl�\�

wlhc�h[eZklb��Ijbq_f��hkh[h_�\gbfZgb_�m^_ey_lky�jZa�

jZ[hldZf� pbnjh\uo� mkljhckl\� ij_^ukdZ`_gby�� lZd� gZ�

au\Z_fuf��©ij_^uklhjl_jZfª��SUHGLVWRUWHU��>�������@��

KqblZ_lky�� qlh� ijbf_g_gb_� ij_^uklhjl_jh\� kmebl�

[hevrb_� i_jki_dlb\u�� ihkdhevdm� iha\hey_l� m\_ebqblv�

DI>� mkbebl_ey� ijb� khojZg_gbb� _]h� ]Z[Zjblh\� b� ihqlb�

[_a� m\_ebq_gby�p_gu��GZijbf_j�� agZq_gb_�DI>� kh\j_�

f_gguo� MF� [Zah\uo� klZgpbc� [_kijh\h^ghc� k\yab��

\� kj_^g_f� khklZ\ey_l� ijb[ebabl_evgh� ����� lh]^Z� dZd�

ijb� bkihevah\Zgbb� g_^Z\gh� \uims_gghc� nbjfhc��

7H[DV� ,QVWUXPHQWV� fbdjhko_fu� *&����� hgh� \hajZklZ_l�

^h����������<�[hevrbgkl\_�kemqZ_\�\�hkgh\m�Ze]hjbl�
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fh\� ij_^uklhjl_jZ� aZeh`_gh� ij_^klZ\e_gb_� fh^_eb�

g_ebg_cgh]h� mkbebl_ey� \� \b^_� /87� �/RRN� 8S� 7DEOH��

lZ[ebpu� ^h[Z\e_gbc�� dhlhjZy� ij_^klZ\ey_l� kh[hc� gZ�

[hj� dhwnnbpb_glh\� fgh]hf_jgh]h� jy^Z� <hevl_jjZ��

hibku\Zxs_]h�MF�\h�\j_f_gghc�h[eZklb��JZ[hlZ�Ze]h�

jblfh\�ebg_ZjbaZpbb� aZdexqZ_lky� \� ZgZeba_� \oh^gh]h�

kb]gZeZ�b�ihke_^mxs_f�\g_k_gbb�\�g_]h�©ij_^ukdZ`_�

gbcª� k� l_f�� qlh[u� wlbf� dhfi_gkbjh\Zlv� ihke_^mxsb_�

g_ebg_cgu_�bkdZ`_gby��\ghkbfu_�mkbebl_e_f���

Hkgh\ghc� ljm^ghklvx� ijb� ihkljh_gbb� lZ[ebqghc�

fh^_eb� g_ebg_cgh]h� mkbebl_ey� y\ey_lky� g_h[oh^b�

fhklv� _]h� ij_^\Zjbl_evgh]h� l_klbjh\Zgby�� qlh� h[uqgh�

lj_[m_l�ijbf_g_gby�ki_pbZevgh]h�^hjh]hklhys_]h�h[h�

jm^h\Zgby�� ki_pbZevguo� f_lh^bd� b� ohjhrh� ih^]hlh\�

e_gguo�^ey�wlhc�jZ[hlu�ki_pbZebklh\��Djhf_�lh]h��km�

s_kl\mxl�hij_^_e_ggu_�keh`ghklb��k\yaZggu_�k�ihbk�

dhf�dhfijhfbkkZ�f_`^m�lj_[m_fhc�iZfylvx�ijhp_kkhjZ�

^ey�__�ojZg_gby��kdhjhklvx�Z^ZilZpbb�fh^_eb�b�[ukl�

jh^_ckl\b_f� Ze]hjblfZ� jZkqzlZ� \� j_`bf_� j_Zevgh]h�

\j_f_gb�� K� mq_lhf� kdZaZggh]h� fh`gh� dhgklZlbjh\Zlv��

qlh� ljZ^bpbhggu_� kihkh[u�ebg_cghc� dhjj_dpbb� oZjZd�

l_jbklbd�MF�g_�k\h[h^gu�hl�g_^hklZldh\��Gb`_�ij_^eZ�

]Z_lky� f_lh^� pbnjh\hc� Z^Zilb\ghc� ebg_ZjbaZpbb� i_�

j_^Zlhqghc�oZjZdl_jbklbdhc�mkbebl_ey�fhsghklb��dhlh�

juc��ih�fg_gbx�Z\lhjh\��fh`_l�kem`blv�Zevl_jgZlb\hc�

beb�^hiheg_gb_f�d�h[s_ijbgyluf�ih^oh^Zf��

F_lh^�Z^Zilb\ghc�ebg_ZjbaZpbb��

F_lh^�[Zabjm_lky�gZ�ijbgpbiZo�mijZ\e_gby��bkihev�

amxsbo� Z^Zilb\gh_� h[jZlgh_� fh^_ebjh\Zgb_� g_hij_�

^_e_gguo�^bgZfbq_kdbo� h[t_dlh\� lbiZ� ©q_jguc� ysbdª�

>��� ��� �@�� Kfuke� wlh]h� \b^Z� fh^_ebjh\Zgby� khklhbl� \�

kha^Zgbb�pbnjh\hc�Z^Zilb\ghc�h[jZlghc�fh^_eb��:HF��

g_dhlhjh]h�h[t_dlZ�k�g_ba\_klgufb�iZjZf_ljZfb��dhlh�

jZy� ^he`gZ� kem`blv� gZbemqrbf� ijb[eb`_gb_f� ^bk�

dj_lghc�i_j_^Zlhqghc�nmgdpbb��h[jZlghc�i_j_^Zlhqghc�

nmgdpbb�wlh]h�h[t_dlZ�\�ijhp_kk_� _]h�nmgdpbhgbjh\Z�

gby�� GZ� jbk�� �� ihdZaZgZ� h^gZ� ba� \hafh`guo� kljmdlmj�

kbkl_fu�mijZ\e_gby�©q_jguf�ysbdhfª��dhlhjuc�\�jZk�

kfZljb\Z_fhf� kemqZ_� ij_^klZ\ey_l� kh[hc� mkbebl_ev�

fhsghklb�k�g_ba\_klghc��\�h[s_f�kemqZ_�baf_gyxs_c�

ky�\h�\j_f_gb��g_ebg_cghc�Zfieblm^ghc�oZjZdl_jbklb�

dhc�[� �I�X���

�
Jbk������KljmdlmjgZy�ko_fZ�kbkl_fu�mijZ\e_gby��

Zfieblm^ghc�oZjZdl_jbklbdhc�MF�k�:HF�

Ijb� wlhf� ij_^iheZ]Z_lky�� qlh� k� l_q_gb_f� \j_f_gb�

fh`_l�lZd`_�kemqZcguf�h[jZahf�baf_gylvky�fhsghklv�

\oh^gh]h� kb]gZeZ� b�iheh`_gb_� ©jZ[hq_c� lhqdbª� mkbeb�

l_ey��Jhev� mijZ\eyxs_]h� mkljhckl\Z� �Z^Zilb\gh]h� j_�

]meylhjZ��\�^Zgghc�kbkl_f_�b]jZ_l�h[jZlgZy�fh^_ev�MF��

j_Zebah\ZggZy� \� \b^_� Z^Zilb\gh]h� ljZgk\_jkZevgh]h�

nbevljZ�>�@��^bkdj_lgh_�mjZ\g_gb_�dhlhjh]h�bf__l�\b^��
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]^_��JN�±�^bkdj_lgu_�hlkq_lu�\oh^gh]h�kb]gZeZ�kbkl_fu��

XN� ±� hlkq_lu� mijZ\eyxs_]h� kb]gZeZ� gZ� \uoh^_� :HF���

/�±�^ebgZ�nbevljZ��Z�ZON�±�_]h�\_kh\u_�dhwnnbpb_glu��

dhlhju_�\�ijhp_kk_�Z^ZilZpbb�i_j_kljZb\Zxlky�ih�f_�

lh^m�/06�\�khhl\_lkl\bb�k�j_dmjj_glguf�khhlghr_gb_f�

NONONNO JZZ HP �� � ����
�� ����

<�\ujZ`_gbb�����hrb[dZ�Z^ZilZpbb�0N� �.MF�Â�JN�P���[��

]^_�.MF� ±�`_eZ_fh_� agZq_gb_� dhwnnbpb_glZ�mkbe_gby�

MF�� �� ±� iZjZf_lj� koh^bfhklb� Z^Zilb\gh]h� Ze]hjblfZ���

P� ±� qbkeh� lZdlh\� aZ^_j`db� \oh^gh]h� kb]gZeZ�� dhlhjZy�

\\h^blky�^ey�mq_lZ�bg_jpbhgghklb�mkbebl_ey��

Ihke_� aZ\_jr_gby� ijhp_kkZ� j_]mebjh\Zgby� Zfieb�

lm^ghc� oZjZdl_jbklbdb� [�  � I�X�� kj_^g_d\Z^jZlbq_kdZy�

hrb[dZ� @> �

N(KDH H � klZgh\blky� jZ\ghc� k\h_fm�fbgb�

fZevghfm�agZq_gbx��dhlhjh_�aZ\bkbl�hl�aZ^Zgghc�hlgh�

kbl_evghc� kj_^g_c� KDH� Z^ZilZpbb� F� ���F����� Ijb�
wlhf�kdhjhklv�koh^bfhklb�Z^Zilb\gh]h�ijhp_kkZ�fh`gh�
ijb[eb`_ggh�hp_gblv�ih�qbkem�bl_jZpbc�>�@�
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<� l_o�kemqZyo�� dh]^Z�bg_jpbhggu_�k\hckl\Z�MF�\u�

jZ`_gu� keZ[h�� Z^Zilb\gZy� ijhp_^mjZ� mijhsZ_lky�� lZd�

dZd�^ey�ebg_ZjbaZpbb� Zfieblm^ghc� oZjZdl_jbklbdb� lZ�

dh]h�mkbebl_ey�^hklZlhqgh�h^gh]h�_^bgkl\_ggh]h�\_kh�

\h]h� dhwnnbpb_glZ�Z�� �/� ����b�gme_\hc�\j_f_ggyc� aZ�

^_j`db��P� �����:gZeba�ihdZaZe��qlh�^ey�mklhcqb\hc�jZ�

[hlu�Ze]hjblfZ�dhfi_gkZpbb�g_ebg_cghklb�[_aug_jpb�

hggh]h�mkbebl_ey�^he`gh�\uihegylvky�mkeh\b_��

@>
�

NJ(

F
dP � ����

]^_� @> �

NJ( ���kj_^gyy�fhsghklv�kb]gZeZ�
NJ ���

Ihkdhevdm� \� h[s_f� kemqZ_� \_ebqbgZ� @> �

NJ( � ghkbl�

kemqZcguc� oZjZdl_j��fh`gh� bkihevah\Zlv� ^ey� jZkq_lZ�
iZjZf_ljZ���fZdkbfZevgh�^himklbfmx�fhsghklv�\oh^�
gh]h�kb]gZeZ�kbkl_fu��HilbfZevgmx�gZkljhcdm�h[_ki_�
qbl� Z\lhfZlbq_kdbc� jZkq_l� l_dms_]h� agZq_gby� �� \� j_�
`bf_�j_Zevgh]h�\j_f_gb��@_eZ_fZy�\_ebqbgZ�dhwnnb�
pb_glZ� mkbe_gby� ^he`gZ� [ulv� aZ^ZgZ� ba� mkeh\by�

PD[

PD[

J

[
.MF d �� ]^_� agZq_gby� [PD[� b� JPD[� hij_^_eyxlky�

ij_^_evgh�^himklbfufb�mjh\gyfb�wlbo�kb]gZeh\�\�kbk�
l_f_��

Dhfivxl_jgh_�fh^_ebjh\Zgb_�

Ijbgpbi� ^_ckl\by� ij_^eZ]Z_fuo� Ze]hjblfh\� beex�

kljbjmxl�j_amevlZlu�bfblZpbhggh]h�fh^_ebjh\Zgby�gZ�

ID�Z^Zilb\ghc�kbkl_fu�ebg_ZjbaZpbb�[_aug_jpbhggh]h�

MF�ijb�ih^Zq_�gZ�__�\oh^�kemqZcghc�ihke_^h\Zl_evgh�

klb� hlkq_lh\� [_eh]h� rmfZ� kh� kj_^g_c� fhsghklvx�

����@>
� |NJ( ��GZ�jbk����ihdZaZgu�ghjfbjh\Zggu_�g_eb�

g_cgZy� b� kdhfi_gkbjh\ZggZy� Zfieblm^gu_� oZjZdl_jb�

klbdb�mkbebl_ey��Jbk����hljZ`Z_l�ijhp_kku��ijhbkoh^y�

sb_�\�kbkl_f_�k�g_dhfi_gkbjh\Zgghc�Zfieblm^ghc�oZ�

jZdl_jbklbdhc�MF��X� �J���Z�jbk���������ijhp_kku�\�Z^Zi�

lb\ghc� kbkl_f_� k� dhfi_gkbjh\Zgghc� Zfieblm^ghc� oZ�

jZdl_jbklbdhc� MF� �X� �Z�J�� ijb� ^\mo� hlghkbl_evguo�

kj_^gbo�agZq_gbyo�KDH�F� �����b�F� �������

Ba�jbkmgdh\�\b^gh��qlh�KDH�\�kbkl_f_�k�dhfi_gkbjh�

\Zgghc� Zfieblm^ghc� oZjZdl_jbklbdhc� MF� ijb� h[hbo�

agZq_gbyo�iZjZf_ljZ�F� dZd�fbgbfmf�gZ�ihjy^hd�f_gv�

r_�KDH�\�kbkl_f_�k�g_dhfi_gkbjh\Zgghc�oZjZdl_jbklb�
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dhc�� Ijb� wlhf� qbkeh� bl_jZpbc� Z^Zilb\guo� ijhp_kkh\�

LKDH�ijb[ebabl_evgh�khhl\_lkl\m_l�l_hj_lbq_kdbf�agZ�

q_gbyf�

�
Jbk������Ghjfbjh\Zggu_�g_ebg_cgZy�b�dhfi_gkbjh\ZggZy��

Zfieblm^gu_�oZjZdl_jbklbdb�MF

�
Jbk������Ijhp_kku�\�MF�k�g_dhfi_gkbjh\Zgghc�Zfieblm^ghc�

oZjZdl_jbklbdhc��X� �J��&.2�§�������

�
Jbk���D���Ijhp_kku�\�kbkl_f_�k�dhfi_gkbjh\Zgghc�Zfieblm^�

ghc�oZjZdl_jbklbdhc�MF�� �������� |# KDH7KDH �

�
Jbk���[���<_kh\hc�dwnnbpb_gl�\�kbkl_f_�k�dhfi_gkbjh\Zgghc�

Zfieblm^ghc�oZjZdl_jbklbdhc�MF��X� �Z�J�

�
Jbk���D���Ijhp_kku�\�kbkl_f_�k�dhfi_gkbjh\Zgghc�Zfieblm^�

ghc�oZjZdl_jbklbdhc�MF�� ������� |# KDH7KDH �

�
Jbk���[���<_kh\hc�dwnnbpb_gl�\�kbkl_f_�k�dhfi_gkbjh\Zgghc�

Zfieblm^ghc�oZjZdl_jbklbdhc�MF��X� �Z�J��

AZdexq_gb_�

<uiheg_ggu_� \� jZ[hl_� bkke_^h\Zgby� iha\heyxl�

F^_eZlv�\u\h^�h�lhf��qlh�bkihevah\Zgb_�ij_^eZ]Z_fuo�

j_r_gbc�fh`_l� kem`blv� wnn_dlb\guf� b� wdhghfbqguf�

kihkh[hf�pbnjh\hc�ebg_ZjbaZpbb� Zfieblm^guo� oZjZd�

l_jbklbd�[_aug_jpbhgguo�MF�\�^bgZfbq_kdhf�^bZiZah�

g_�� hij_^_ey_fhf� l_hj_lbq_kdbf� ij_^_ehf� dhfi_gkZ�

pbb�g_ebg_cghklb�� dhlhjuc�\�k\hx�hq_j_^v� aZ\bkbl�hl�

\u[jZgghc�\_ebqbgu�DMF��

DZd� ihdZaZeZ� ijZdlbdZ�� ijb� ijZ\bevghc� gZkljhcd_�

:HF�ij_^eh`_gguc�f_lh^�lZd`_�h[_ki_qb\Z_l�ohjhrb_�

j_amevlZlu�\�aZ^ZqZo�ebg_ZjbaZpbb�oZjZdl_jbklbd�MF�k�

bg_jpbhgguf�aZiZa^u\Zgb_f���

Ke_^m_l� ih^q_jdgmlv��qlh� Ze]hjblfu�f_lh^Z�^hklZ�

lhqgh�e_]dh�j_Zebamxlky�kj_^kl\Zfb�fbdjhko_fhl_ogb�

db�b�fh]ml�gZclb�rbjhdh_�ijbf_g_gb_�\�kbkl_fZo�Z^Zi�

lb\ghc� ebg_ZjbaZpbb� oZjZdl_jbklbd� jZaghh[jZaguo�

l_ogbq_kdbo�mkljhckl\��gZijbf_j��^Zlqbdh\�nbabq_kdbo�

\_ebqbg�l_ogheh]bq_kdbo�h[t_dlh\�b�^j��

Ebl_jZlmjZ�

���'��6��+DQ�DQG�7��+ZDQJ��©$Q�DGDSWLYH�SUHGLVWRUWHU�IRU�

WKH�FRPSHQVDWLRQ�RI�+3$�QRQOLQHDULW\ª��,(((�7UDQVDFWLRQV�

RQ�%URDGFDVWLQJ��YRO������QR�����������

��� &KDQJ�� 6�� DQG� 3RZHUV�� (�� -��� ©$� VLPSOLILHG� SUHGLV�

WRUWHU�IRU�FRPSHQVDWRLQ�RI�QRQOLQHDU�GLVWRUWLRQ�LQ�2)'0�V\V�

WHPVª�� LQ� 3URF�� ,(((� *OREDO� 7HOHFRPPXQ�� &RQI��� YRO�� ���

1RY���������

���3��/��*LODEHUW��*��0RQWRUR�DQG�$��&HVDUL��©$�UHFXUVLYH�

GLJLWDO� SUHGLVWRUWHU� IRU� OLQHDUL]LQJ� 5)� SRZHU� DPSOLILHUV� ZLWK�

PHPRU\� HIIHFWVª�� LQ� 3URF�� $30&¶���� 3DFLILFR� <RNRKDPD��

-DSDQ��'HF��������YRO�����

���Mb^jhm�;���Klbjga�K��:^Zilb\gZy�h[jZ[hldZ�kb]gZ�

eh\���F���JZ^bh�b�k\yav��������

���=m^dh\Z�G�<��Pbnjh\h_�mijZ\e_gb_�l_ogbq_kdbfb�

h[t_dlZfb�k�ijbf_g_gb_f�Z^Zilb\gh]h�h[jZlgh]h�fh^_�

ebjh\Zgby����:\lhfZlbaZpby�b�kh\j_f_ggu_�l_ogheh]bb��

F���FZrbghkljh_gb_������������

��� :LGURZ� %��� :DODFK� (�� $GDSWLYH� ,QYHUVH� &RQWURO���

$�6LJQDO�3URFHVVLQJ�$SSURDFK��:LOH\��+RERNHQ��1-��������

$'$37,9(�',*,7$/�/,1($5,=$7,21�

75$16)(5�&+$5$&7(5,67,&6�2)�

(/(&7521,&�$03/,)<,1*�'(9,&(6�

*XGNRYD�1���*XGNRY�9��

6XJJHVWV�SRVVLEOH�VROXWLRQ�RI�WKH�WKH�SUREOHP�RI�OLQHDUL�

]DWLRQ�QRQOLQHDU� VWDWLF� FKDUDFWHULVWLFV� RI� HOHFWURQLF� GHYLFHV��

EDVHG�DW�WKH�SULQFLSOH�DGDSWLYH� LQYHUVH�PRGHOLQJ�RI�REMHFWV�

VXFK� DV� ©EODFN� ER[ª�� $V� DQ� H[DPSOH� DUH� FRQVLGHUHG� WKH�

DOJRULWKPV� RI� DGDSWLYH� FRPSHQVDWLRQ� RI� QRQOLQHDULW\� RI�

SRZHU�DPSOLILHU��3$���WKDW�PD\�EH�DQ�DOWHUQDWLYH�RU�FRPSOH�

PHQWDWLRQ� WR� FRQYHQWLRQDO� GLJLWDO� SUHG\VWRUWHU� LPSOHPHQWHG�

LQ� WHUPV�RI� /87�WDEOHV�� 7KH� UHVXOWV� RI� FRPSXWHU� VLPXODWLRQ�

RI� WKH� V\VWHP� RI� FRPSHQVDWLRQ� RI� WKH� QRQOLQHDULW\� RI� WKH�

DPSOLWXGH�FKDUDFWHULVWLFV�RI�WKH�3$��DUH�FRQILUPLQJ�WKH�HIIHF�

WLYHQHVV�RI� WKH�SURSRVHG�VROXWLRQV��7KH�GLJLWDO�DGDSWLYH�DO�

JRULWKPV�PD\�EH�UHDOL]HG�E\�PHDQV�RI�PLFUR�FLUFXLWU\��
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;_]br_\�K�<���ijh]jZffbkl�A:H�©We_dljhggu_�l_ogheh]bb�b�f_ljheh]bq_kdb_�kbkl_fuª���
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�

H^gbf� ba� \Z`guo� wlZih\� ijhba\h^kl\Z� l_ogbq_�

kdbo�ba^_ebc�y\eyxlky�bkiulZgby�gZ�klhcdhklv�d�\ha�

^_ckl\bx� f_oZgbq_kdbo� nZdlhjh\�� Wlb� bkiulZgby�

ijh\h^ylky� ^ey� \uy\e_gby� dhgkljmdpbhgguo� g_^hk�

lZldh\�� ijhba\h^kl\_gguo� ^_n_dlh\�� hij_^_e_gby�

jZ[hlhkihkh[ghklb� \� keh`guo� mkeh\byo� wdkiemZlZ�

pbb��Keh`ghklv�bkiulZgbc�gZ�\ha^_ckl\b_�f_oZgbq_�

kdbo�nZdlhjh\�aZdexqZ_lky�\�\hafh`ghklb�qZklbqgh]h�

beb� ihegh]h� jZajmr_gby� bkiulm_fh]h� h[jZapZ�� Ijb�

jZajmr_gbb�bkiulm_fh]h�h[jZapZ�bgnhjfZpby�h�oh^_�

bkiulZgbc� fh`_l� hdZaZlv� ihfhsv� ^ey� \uykg_gby�

ijbqbg�jZajmr_gby��b�q_f�^_lZevg__�b�rbj_�bgnhj�

fZpby�� l_f� emqr_�� ?keb� jZajmr_gb_� bkiulm_fh]h�

h[jZapZ� g_^himklbfh�� lh� g_h[oh^bfh� hij_^_eblv�

fhf_gl�hklZgh\db�bkiulZgbc��

<h�\j_fy�bkiulZgbc�gZ�\ha^_ckl\b_�deZkkbq_kdh�

]h� m^ZjZ� d� bkiulm_fhfm� h[jZapm�ijbdeZ^u\Z_lky� gZ�

dhjhldbc� ijhf_`mlhd� \j_f_gb� agZqbl_evgZy� kbeZ��

;hevrZy� qZklv� wg_j]bb��i_j_^Z\Z_fhc� bkiulm_fhfm�

h[jZapm��b^zl�gZ�i_j_f_s_gb_��hklZ\rZyky�ih]ehsZ�

_lky�bf�b�b^zl�gZ�^_nhjfZpbx��Dhebq_kl\h�wg_j]bb��

ih]ehszgghc� l_ehf� \� oh^_� \b[jhbkiulZgbc�� fh`_l�

ihdZaZlv�kl_i_gv�^_nhjfZpbb�bkiulm_fh]h�h[jZapZ��

<� wdki_jbf_gl_� \� dZq_kl\_� ^_fin_jZ� bkihevah�

\Zeky� dmkhd� ieZklbebgZ� \_khf� ���� ]jZff�� dhlhjhfm�

[ueZ� ijb^ZgZ� nhjfZ� dm[bdZ� kh� klhjhgZfb��

��o��o��� ff�� Dmkhd� ieZklbebgZ� ihf_klbeb� \� p_glj�

jZkrbjbl_evgh]h�klheZ�\b[jhkl_g^Z��I_j\uc�^Zlqbd�

[ue� mklZgh\e_g� jy^hf� k� dmkdhf� ieZklbebgZ� gZ� jZk�

rbjbl_evghf� klhe_�� \lhjhc� ±� g_ihkj_^kl\_ggh� gZ�

ieZklbebg_�� <� oh^_� \b[jhbkiulZgbc� \uihegyeky�

deZkkbq_kdbc�m^Zj�ihemkbgmkhb^Zevghc�nhjfu�k�Zf�

ieblm^hc���J�b�^ebl_evghklvx���fk��GZ�jbk����ohjhrh�

\b^_g� ©ijh\Zeª�gZ�ibd_�kb]gZeZ��kgylh]h�kh�\lhjh]h�

^ZlqbdZ��

Ijb�^ebl_evguo�bkiulZgbyo�^_nhjfZpbb�\�bkiu�

lm_fhf� h[jZap_� [m^ml� gZdZieb\Zlvky� ihkl_i_ggh��

>ey� hij_^_e_gby� \_ebqbgu� ^_nhjfZpbb� \hkihevam�

_fky�f_lh^hf�kjZ\g_gby�ki_dljZ�m^Zjgh]h�bfimevkZ�

k� h[jZaph\uf� ki_dljhf�� <� dZq_kl\_� h[jZaph\h]h�

ki_dljZ� \havfzf� kj_^g__� Zjbnf_lbq_kdh_� ki_dljh\�

i_j\uo� m^Zjguo� bfimevkh\��<� oh^_� \b[jhbkiulZgbc�

^Zlqbd��mklZgh\e_gguc�gZ�ieZklbebg_��hldehgbeky�hl�

\_jlbdZevgh]h�iheh`_gby��qlh��g_khfg_ggh��ih\ebyeh�

gZ�i_j_^Zlhqgmx�oZjZdl_jbklbdm��

�

Jbk�����DeZkkbq_kdbc�m^Zj�
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�
Jbk�����Ki_dlju�m^ZjZ��f]gh\_gguc��mkj_^gzgguc�b�bo�jZaghklv�

JZaghklv�f_`^m�wg_j]byfb�dhe_[Zgbc�^\mo�^Zlqb�

dh\��\uqbke_ggZy�\�ijh]jZff_� ©Fh^Zevguc�ZgZebaª�

�jbk�� ��� ©Bgl_]jZe� )
Vª��� fh`_l� ^Zlv� hij_^_ezggmx�

bgnhjfZpbx�h�^_nhjfZpbb�bkiulm_fh]h�h[jZapZ��gh�

ihe_ag__�[ueh�[u�ihemqblv�bgnhjfZpbx�h�ijhbkoh�

^ysbo�baf_g_gbyo�\�bkiulm_fhf�h[jZap_��LZdmx�bg�

nhjfZpbx�fh`_l�^Zlv�ki_dlj�kb]gZeZ�b�hij_^_e_gb_�

_]h� hldehg_gby� hl� agZq_gbc� \� gZqZe_� bkiulZgbc���

GZ�jbk����ij_^klZ\e_gu�]jZnbdb�f]gh\_ggh]h�ki_dljZ�

\� dhgp_� \b[jhbkiulZgbc�� ]jZnbd� mkj_^gzggh]h� ki_d�

ljZ�aZ�i_j\u_�����k_dmg^�b� ]jZnbd�jZaghklb�i_j\uo�

^\mo�ki_dljh\��

KDA� f]gh\_ggh]h� ki_dljZ� khklZ\beh� ��������� J��

kda� mkj_^gzggh]h� ki_dljZ� ��������� J�� kda� jZaghklb�

ki_dljh\����������J��qlh�khklZ\ey_l�������

<�oh^_�bkiulZgby� lj_[m_lky� dhgljhev�gZ^�hldeh�

g_gbyfb�hl�h[jZaph\h]h�ki_dljZ�\�j_Zevghf�\j_f_gb��

Z�g_�jZkqzl�hldehg_gby�ih�bo�aZ\_jr_gbb��:e]hjblf�

jZ[hlu�ijh]jZffu� dhgljhey�^hklZlhqgh�ijhkl�� \� l_�

q_gb_�aZ^Zggh]h�\j_f_gb�\�gZqZe_�bkiulZgbc�gZdZi�

eb\Zxlky�baf_j_gby�ki_dljZ�^ey�\uqbke_gby�h[jZa�

ph\h]h�ki_dljZ��Z�ihlhf�\�l_q_gb_�\k_]h�\j_f_gb�bk�

iulZgbc� kjZ\gb\Zxlky� k� gbf�� b� kljhblky� ]jZnbd� hl�

dehg_gbc�� Ijb� ij_\ur_gbb� aZ^Zggh]h� ihjh]h\h]h�

mjh\gy�hldehg_gbc�ih^Zzlky�kb]gZe�hi_jZlhjm��

>ZggZy� ijh]jZffZ� [ueZ� j_Zebah\ZgZ� \� 6&$'$�

kbkl_fZ�=(79LHZ��GZ�jbk����ijb\_^zg�ijh_dl��j_Zeb�

amxsbc� hibkZgguc� \ur_� Ze]hjblf�� 6&$'$�kbkl_fZ�

=(79LHZ� iha\hey_l� e_]dh� b� [ukljh� j_Zebah\u\Zlv�

Ze]hjblfu�ex[hc�keh`ghklb�b�ij_^klZ\blv�j_amevlZ�

lu�\�m^h[ghf�^ey�jZ[hlu�hi_jZlhjZ�\b^_��

AZ^Zqb�dhgljhey�ki_dljZevguo�oZjZdl_jbklbd�\ha�

gbdZxl�g_�lhevdh�ijb�\b[jhbkiulZgbyo��gh�b�\h�fgh�

]bo� ^jm]bo� h[eZklyo� gZmdb� b� l_ogbdb�� Ijb\_^zgguc�

\ur_� Ze]hjblf� b� _]h� j_ZebaZpby� \� 6&$'$�kbkl_f_�

=(79LHZ� �jbk�� ��� fh]ml� [ulv� e_]dh� ijbf_g_gu� ^ey�

j_r_gby�rbjhdh]h�ki_dljZ�ih^h[guo�aZ^Zq�

�

Jbk�����6&$'$�ijh_dl�=(79LHZ�j_]bkljZpbb�hldehg_gbc�hl�mkj_^gzggh]h�ki_dljZ�
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dhlhjZy�khklhblky�\��BIM�J:G�����fZjlZ�±����fZjlZ�������]h^Z�

x� Bgklblml�ijh[e_f�mijZ\e_gby�J:G�
x� Bgklblml�ijh[e_f�i_j_^Zqb�bgnhjfZpbb�J:G�
x� Fhkdh\kdbc�gZmqgh�bkke_^h\Zl_evkdbc�

l_e_\babhgguc�bgklblml��A:H�FGBLB��
x� DhfiZgby�$87(;�/WG���A:H�©:<LWDKª�

HJ=:GBA:LHJU��
x� Jhkkbckdh_�gZmqgh�l_ogbq_kdh_�h[s_kl\h�jZ^bhl_ogbdb��

we_dljhgbdb�b�k\yab�bf��:�K��Ihih\Z�
x� ,(((�6LJQDO�3URFHVVLQJ�6RFLHW\�
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