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eh^Zjkdh]h� om^h`gbdZ�:g^j_y�HjZa[Z_\Z��Gh\uf�rZ]hf� \ jZa\blbb�fheh^_`gh]h�ijh_dlZ�

\ gh\hf� ^_kylbe_lbb� klZeb� l_fZlbq_kdb_� \uklZ\db�� ij_^eZ]Z_fu_� \� jZaguo�nhjfZlZo�� gZ�

ijbf_j� ©IZ\eh^Zj� ± l_jjblhjby�fheh^uoª�beb�kh\f_klguc�ijh_dl�k�Bg?M� ± ©Gh\h_�\�bk�

dmkkl\_�b�^baZcg_ª��Z� lZd`_�i_jkhgZevgu_�\uklZ\db�om^h`gbdh\��ihklhyggh�ijbgbfZ\rbo�

mqZklb_�\ \uklZ\dZo�ijh_dlZ�F
Zjl� 

Ijh^he`_gb_f�jZ[hlu�ijh_dlZ�F
Zjl�fh`gh�kqblZlv�ij_fbb��]jZfhlu�b�^biehfu�f_�

`^mgZjh^gh]h�n_klb\Zey�l\hjq_kdhc�fheh^_`b�©RZ[ulª��:klZgZ���:\]mkl������]h^Z�hldjue�

gh\mx�kljZgbqdm�ijh_dlZ�F
Zjl�����fheh^uo�om^h`gbdh\��wdkihg_glh\�\uklZ\db��ih^�jmdh\h�

^kl\hf�q_luj_o�bf_gbluo�`b\hibkp_\��:kdZjZ�?k^Zme_lh\Z��JZrb^Z�Gmj_d__\Z� �:efZlu���=Z�

eufZ�DZj`Zkh\Z�b�?\]_gby�Njb^ebgZ��IZ\eh^Zj���ijh\_eb�ie_gwj�\�iZfylguo�f_klZo�]hjh^Z�b�

\ ihcf_� j_db�Bjlur��<_khfuc� \deZ^� \� jZ[hlm� ie_gwjZ� \g_k� e_dlhjbc�ih�:JL-f_g_^`f_glm��

ijh\_^_gguc�^bj_dlhjhf�]Ze_j_b� ©MeZjª�Xjb_f�FZjdh\bq_f� �:efZlu���J_amevlZlhf�l\hjq_�

kdh]h�ihju\Z�klZeh�kha^Zgb_�hdheh�����ijhba\_^_gbc�b�ijh\_^_gb_�blh]h\hc�\uklZ\db�\�fma__�

©:JL-:<=MKL�����ª� 

<�jZfdZo�ijh\_^_gby�\hkvfhc�_`_]h^ghc�\uklZ\db�ijh_dlZ�e_lhf������]h^Z�q_l\_jh�fheh�

^uo� om^h`gbp� kZfb� klZeb� jmdh\h^bl_eyfb� fZkl_j-deZkkZ� ^ey� \hkiblZggbdh\�Fbqmjbgkdh]h�

>_lkdh]h�>hfZ� <�ihke_^gb_�]h^u�m`_�ljZ^bpbhgguf�klZeh�ijh\_^_gb_�\�F_`^mgZjh^guc�^_gv�

fma__\�fheh^_`ghc�Zdpbb�©:JL-IHJL:Eª�� 

<uklZ\db�fheh^_`gh]h�ijh_dlZ�ij_^eZ]Zxl�ih^jZklZxs_fm�ihdhe_gbx�om^h`gbdh\��fZd�

kbfmf� k\h[h^u� \� ijhy\e_gbb� k\hbo� \hafh`ghkl_c�� ih^^_j`b\Zxl� � bgl_j_kgu_� gZqbgZgby� b�

klbfmebjmxl�`_eZgby� kbgl_abjh\Zlv�[Zabkgu_�hkgh\u�\�bkdmkkl\_� k�gh\ufb�l_ogbq_kdbfb�b�

bgnhjfZpbhggufb�\hafh`ghklyfb��JZa\blb_�ijh_dlZ�kihkh[kl\m_l�h[h]Zs_gbx�bfb^`Z�fma_y��

jZkrbj_gbx�k\ya_c�k�fheh^ufb�om^h`gbdZfb�b�mq_[gufb�aZ\_^_gbyfb�IZ\eh^ZjZ�b�^jm]bo�j_�

]bhgh\�DZaZoklZgZ�� 

 

 

B� <��KZevgbdh\Z� 

 

LJ:>BPBHGGU?  IJ:A>GBDB� 

D:D  KJ?>KL<H  :DLM:EBA:PBB� DMEVLMJGH=H  G:KE?>BY� 

 

<�klZlv_�jZkkfZljb\Z_lky�Zjobl_dlmjgh-bklhjbq_kdbc�fma_c�dZd�kj_^h\hc�fma_c�� Zddmfmebjmxsbc ih�

l_gpbZe�dZd�fZl_jbZevgh]h��lZd�b�g_fZl_jbZevgh]h�gZke_^by��GZebqb_�Zjobl_dlmjguo�b�bklhjbq_kdbo�iZfylgb�

dh\��b^_glbqguo�k�ijbjh^ghc�kj_^hc, ih\urZxl�wnn_dlb\ghklv�khojZg_gby�b�ljZgkeypbb�dmevlmjgh]h�gZke_�

^by��klbfmebjmxl�hj]ZgbaZpbx�f_jhijbylbc��hjb_glbjh\Zgguo�gZ�ij_a_glZpbx�gZjh^guo�ljZ^bpbc��:gZebab�

jm_lky�ijZdlbq_kdbc�hiul�ZdlmZebaZpbb�dmevlmjgh]h�gZke_^by�iml_f�fma__nbdZpbb�hl^_evguo�we_f_glh\�g_�

fZl_jbZevgh]h�gZke_^by�\�\b^_�j_dhgkljmdpbc�ljZ^bpbc�q_j_a�hj]ZgbaZpbx�h[jy^h\uo�ijZa^gbdh\. 

Dexq_\u_�keh\Z��fma_c��dmevlmjgh_�gZke_^b_��Zjobl_dlmjgh-bklhjbq_kdb_ iZfylgbdb� ijbjh^guc eZg^�

rZnl��fma_cgu_�ijZdlbdb�ZdlmZebaZpbb�dmevlmjgh]h�gZke_^by. 

 

KhojZg_gb_��dmevlmjgh]h�gZke_^by�klZgh\blky�i_j\hhq_j_^ghc�aZ^Zq_c�\�h[eZklb�dmev�

lmju��LjZdlh\dZ�^_nbgbpbb�©dmevlmjgh_�gZke_^b_ª��\hijhk�^bkdmkkbhgguc��b�rbjhdh�hk\_�

s_g�\�fma__\_^q_kdhc�ebl_jZlmj_��F�?� Dme_rh\Z�kqblZ_l��qlh�©gZke_^b_�fh`gh�jZkkfZljb�

\Zlv�dZd�bgnhjfZpbhgguc�ihl_gpbZe�� aZi_qZle_gguc�\�y\e_gbyo�� kh[ulbyo��fZl_jbZevguo�

h[t_dlZo��b�g_h[oh^bfuc�q_eh\_q_kl\m�^ey�k\h_]h�jZa\blby��Z�lZd`_�khojZgy_fuc�^ey�i_j_�

^Zqb�[m^msbf�ihdhe_gbyfª�>1@��>�K� EboZq_\�\�ijh_dl_�>_deZjZpbb�ijZ\�dmevlmju��ihgbfZe�

ih^� gbf�nhjfm� aZdj_ie_gby� b� i_j_^Zqb� kh\hdmigh]h� ^moh\gh]h� hiulZ� q_eh\_q_kl\Z��Ijb�

wlhf�hg�q_ldh�\u^_ey_l�^\_�_]h�khklZ\eyxsb_��©^moh\gu_��yaud��b^_Zeu��ljZ^bpbb��b�fZl_�

jbZevgu_��fma_cgu_��Zjob\gu_��[b[ebhl_qgu_�nhg^u��iZfylgbdb�Zjo_heh]bb��Zjobl_dlmju��

gZmdb� b� bkdmkkl\Z�� iZfylgu_� agZdb�� khhjm`_gby�� ZgkZf[eb�� ^hklhijbf_qZl_evgu_�f_klZ� b�
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^jm]b_�k\b^_l_evkl\Z�bklhjbq_kdh]h�ijhreh]h��mgbdZevgu_�eZg^rZnlu��kh\f_klgu_�l\hj_�

gby�q_eh\_dZ�b�ijbjh^u��kh\j_f_ggu_�khhjm`_gby��ij_^klZ\eyxsb_�hkh[mx�p_gghklv�k�lhq�

db� aj_gby�bklhjbb��bkdmkkl\Z�beb�gZmdb�� >�@�H[s_ijbgylh_� hij_^_e_gb_�b�deZkkbnbdZpby�

h[t_dlh\�dmevlmjgh]h�gZke_^by�^Zgh�\�Dhg\_gpbb�XG?KDH��©H[�hojZg_�\k_fbjgh]h�dmev�

lmjgh]h� b� ijbjh^gh]h� gZke_^by� �������� \� dhlhjhc� \� klZlv_� �� deZkkbnbpbjh\Zgh� ihgylb_�

dmevlmjgh]h�gZke_^by�ih�lj_f�dZl_]hjbyf [3].  

DeZkkbnbdZpby�� kbkl_fZlbaZpby� ljZdlh\hd� �d�hij_^_e_gbx� dmevlmjgh]h�gZke_^by�gZ�

reh�hljZ`_gb_�\��^bkk_jlZpbhgghf�bkke_^h\Zgbb�L�K� Dmjvygh\hc�>�@. Wlh�^Ze_dh�g_iheguc�

i_j_q_gv�Z\lhjh\��dhlhju_�ih^gbfZxl�\hijhk�h[��hij_^_e_gbb�kZfh]h�l_jfbgZ�©dmevlmjgh_�

gZke_^b_ª� 

<�gZklhys__ \j_fy�ihgylb_�©dmevlmjgh_�gZke_^b_�jZkrbjy_l�k\hb�]jZgbpu��Hgh�\dex�

qZ_l� h[t_dlu� g_fZl_jbZevgh]h� gZke_^by�� dmevlmjgu_� eZg^rZnlu�� Fma_b� dZd� ojZgbl_eb�

dmevlmjgh]h� gZke_^by� y\eyxlky� hljZ`_gb_f� ^Zgghc� khpbhdmevlmjghc� ljZgknhjfZpbb��Bo�

ljZ^bpbhggu_� nmgdpbb� ^hdmf_glbjh\Zgby�� khojZg_gby� b� ihimeyjbaZpbb� dmevlmjgh-

bklhjbq_kdh]h�gZke_^by�^hihegyxlky�gZmqgh-h[jZah\Zl_evghc�^_yl_evghklvx��gZijZ\e_gghc�

gZ�bgl_gkbnbdZpbx�khojZg_gby�b�ij_a_glZpbx�g_fZl_jbZevgh]h�gZke_^by�� 

Hij_^_e_gb_�g_fZl_jbZevgh]h�dmevlmjgh]h gZke_^by�^ZgZ�\�^hdmf_glZo��� =_g_jZevghc 

k_kkbb�XG?KDH�>�@. Ijh[e_f_�g_fZl_jbZevgh]h�gZke_^by�b�fma_yf��[ueZ�ihk\ys_gZ�jZ[hlZ�

OO�=_g_jZevgZy�dhgn_j_gpby�BDHF��Ih^�g_fZl_jbZevguf�gZke_^b_f�ihgbfZxl�gZke_^b_��

dhlhjh_� ij_^klZ\ey_l� kh[hc� h[uqZb��nhjfu� ij_^klZ\e_gby� b� \ujZ`_gby�� gZ\udb�� Z lZd`_�

k\yaZggu_�k�gbfb�bgkljmf_glu��ij_^f_lu��Zjl_nZdlu�b�dmevlmjgu_�ijhkljZgkl\Z��ijbagZg�

gu_�khh[s_kl\Zfb��\�dZq_kl\_�qZklb�bo�dmevlmjgh]h�gZke_^by��G_fZl_jbZevgh_�dmevlmjgh_�

gZke_^b_�ijhy\ey_lky� \� lZdbo� h[eZklyo�� dZd�mklgu_� ljZ^bpbb� bkihegbl_evkdb_�bkdmkkl\Z��

h[uqZb��h[jy^u��ijZa^g_kl\Z��agZgby�b�gZ\udb��k\yaZggu_�k�ljZ^bpbhggufb�j_fzkeZfbª [6].  

Fma_b�\�qbke_�^jm]bo�mqj_`^_gbc�ijba\Zgu�g_�lhevdh�khojZgylv��gh�b�Zdlb\gh�ljZgk�

ebjh\Zlv� khpbhdmevlmjgu_� ljZ^bpbb��Kh\j_f_gguc� �fma_c� y\ey_lky�ihebnmgdpbhgZevguf�

khpbhdmevlmjguf�bgklblmlhf��h^gbf�ba�hkgh\guo�dhfihg_glh\�kn_ju�dmevlmjgh]h�gZke_�

^by��F_oZgbafu�dmevlmjghc�iZfylb�j_Zebamxlky�\�fma__�ihkj_^kl\hf�dhffmgbdZpbb�f_`^m�

ij_^klZ\bl_eyfb�jZaebqguo�dmevlmj�b�wiho�� 

Kj_^b� jZaghh[jZaby� lbih\�fma__\�b� mqj_`^_gbc�fma_cgh]h� lbiZ�� �bkihevamxsb_� Zd�

lb\gu_�nhjfu�khojZg_gby�b�ZdlmZebaZpbb�dmevlmjgh]h� agZq_gby� �gZb[he__�wnn_dlb\gufb�

y\eyxlky�fma_b��hlghkbfu_�ih�deZkkbnbdZpbb�F�?� DZme_g�d�i_j\hfm�lbim�©kj_^h\uo�fma_�

_\ª [7]. Bo�hlebqbl_evgufb�q_jlZfb�y\eyxlky�Zjobl_dlmjgh-bklhjbq_kdb_�iZfylgbdb��]Zj�

fhgbqgh� \ibkZggu_� \� ijbjh^guc� dhgl_dkl�� Bf_ggh� lZdbf� fma__f� b� y\ey_lky� Bklhjbdh-

Zjobl_dlmjguc�fma_c�BgklblmlZ�Zjo_heh]bb�b�wlgh]jZnbb�KH�J:G��kha^Zgguc�ih�bgbpbZ�

lb\_�ZdZ^_fbdZ�:�I��HdeZ^gbdh\Z�� 

Fma_c�ih^�hldjuluf�g_[hf�jZkiheh`_g�\�e_kghc�ijb]hjh^ghc�ahg_�:dZ^_f]hjh^dZ��b�

khklhbl� ba� g_kdhevdbo� wdkihabpbhgguo� dhfie_dkh\�� \dexqZxsbo� \� k_[y� g_^\b`bfu_� b�

^\b`bfu_��iZfylgbdb�dmevlmjgh]h�gZke_^by���I_j\uc�dhfie_dk�± wlh�iZfylgbdb�Zjobl_dlm�

ju�� �m^b\bl_evguc�ih�djZkhl_��iZfylgbd�^_j_\yggh]h�ah^q_kl\Z�XVIII ± P_jdh\v�KiZkZ�G_�

jmdhl\hjgh]h��kh�a\hggbp_c��Dhfie_dk���ihkljh_g�\������]h^m�\�k_e_�AZrb\_jkd��gZ�j_d_�E_�

gZ��Ydmlby��Wlh�mgbdZevguc�bklhjbdh-Zjobl_dlmjguc�h[t_dl��iZfylgbd�Zjobl_dlmju�N_^_�

jZevgh]h�agZq_gby��P_jdh\v�[ueZ�h^ghc�ba��i_j\uo��ijZ\hkeZ\guo��p_jd\_c�\�<hklhqghc�Kb�

[bjb��<lhjhc�h[t_dl� ± ;Zrgb�DZaufkdh]h�hkljh]Z� ± ijbf_j�nhjlbnbdZpbhggh]h�h[hjhgb�

l_evgh]h�khhjm`_gby�jmkkdbo�i_j\hijhoh^p_\���<j_fy�kha^Zgby�± gZqZeh�XVIII \_dZ��iZfyl�

gbd�i_j_\_a_g� k� l_jjblhjbb�Lxf_gkdhc�h[eZklb��hg� y\ey_lky�iZfylgbdhf�dmevlmjgh]h�gZ�

ke_^by�j_]bhgZevgh]h�agZq_gby��Lj_lvbf�h[t_dlhf�klZeh�dj_klvygkdh_�ih^\hjv_�<hklhqghc�

Kb[bjb��\dexqZxs__�ba[m��gZ^\hjgu_�ihkljhcdb��^\mowlZ`guc�eZ[Za��Ke_^m_l�aZf_lblv��qlh�

\k_�h[t_dlu�]Zjfhgbqgh�\dexq_gu�\�ijbjh^gu_�eZg^rZnlu��qlh�kha^Z_l�hj]Zgbqghklv�dmev�

lmjgh-bklhjbq_kdhc�kj_^u� 
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<lhjZy�ahgZ�± Zjo_heh]bq_kdZy��hgZ�ij_^klZ\ey_l�dhee_dpbx�dZf_gguo�ba\Zygbc��jZa�

guo�wiho��:jo_heh]bq_kdh_�gZke_^b_�^hihegy_l��wdki_jbf_glZevghc�iehsZ^dhc��gZ�dhlhjhc�

jZkiheh`_gu�j_dhgkljmdpbb�hjm^bc�hohlu�b�eh\Z�� 

Lj_lvy�ahgZ�± j_dhgkljmdpby�jh^h\h]h�k\ylbebsZ�fZgkb��Wlhl�g_[hevrhc�dhfie_dk�^Z�

_l�ij_^klZ\e_gb_�h�j_eb]bhaghc�ljZ^bpbb�dhj_gguo�gZjh^h\�k_\_jZ�Kb[bjb� 

Ihke_^gyy�ahgZ�± \uklZ\hqgZy��<�Z^fbgbkljZlb\ghf�dhjimk_��jZkiheh`_gZ�wdkihabpby��

kmlv�dhlhjhc�± bgklZeeypby�dj_klvygkdhc�ba[u��gZkus_ggZy�ih^ebggufb�ij_^f_lZfb�[ulZ��

A^_kv� j_Zebah\Zg� ijbgpbi� hldjulh]h� dhee_dpbhggh]h� ojZg_gby�� ij_^klZ\e_gZ� dhee_dpby�

hjm^bc��ldZq_kl\Z��dmohggZy�ml\Zjv��hjm^by�h[jZ[hldb�^_j_\Z��k_evkdhohayckl\_ggu_�hjm^by��

Wdkihabpby� \bamZebabjm_l� ijbgpbi� ijbkmlkl\by� \� bklhjbq_kdhc� kj_^_�� qlh� ^Z_l� iheh`b�

l_evguc��wnn_dl�^ey��bkihevah\Zgby��ihf_s_gby�\�fma_cguo�f_jhijbylbyo��� 

LZdbf�h[jZahf��kj_^h\hc�fma_c�Zddmfmebjm_l�ihl_gpbZe�dZd�fZl_jbZevgh]h��lZd�b�g_�

fZl_jbZevgh]h�gZke_^by��GZebqb_�Zjobl_dlmjguo�b�bklhjbq_kdbo�iZfylgbdh\��b^_glbqguo�

k ijbjh^ghc�kj_^hc�ih\urZxl�wnn_dlb\ghklv�khojZg_gby�b�ljZgkeypbb�dmevlmjgh]h�gZke_�

^by�� klbfmebjmxl�hj]ZgbaZpbx�f_jhijbylbc��hjb_glbjh\Zgguo�gZ�ij_a_glZpbx�gZjh^guo�

ljZ^bpbc�� 

<�gZklhys__� � \j_fy� \�fma__� Zdlb\gh� hkms_kl\ey_lky�fma__nbdZpby�g_fZl_jbZevgh]h�

gZke_^by��q_j_a�j_dhgkljmdpbx�b�ij_a_glZpbx�ljZ^bpbhgguo�ijZa^gbdh\��h[jy^h\hc�ijZd�

lbdb��©Fma__nbdZpby�gZjh^ghc�dmevlmju�ih^jZamf_\Z_l�ij_h[jZah\Zgb_�dhfihg_glh\�g_fZ�

l_jbZevgh]h�gZke_^by��mljZlb\rbo�f_oZgbafu�_kl_kl\_gghc�ljZgkeypbb�ljZ^bpbb��\�h[t_d�

lu�fma_cgh]h�ihdZaZ�k�p_evx�fZdkbfZevgh]h�khojZg_gby�b�ZdlmZebaZpbbª [8]. 

AZ�ihke_^gb_�^\Z�]h^Z�hj]Zgbah\Zgu�ljZ^bpbhggu_�dZe_g^Zjgu_�ijZa^gbdb�©RbjhdZy�

fZke_gbpZª�� ©Jh`^_kl\h� \� fma__ª�� DZe_g^ZjgZy� h[jy^ghklv�� ij_^klZ\eyxsZy� � kh[hc� ijh�

kljZgkl\_ggh-\j_f_ggmx�fh^_ev�fbjZ���[ueZ��hj]Zgbamxsbf�gZqZehf�\k_c�gZjh^ghc�`bagb��

bf_ggh�ihwlhfm�__�j_dhgkljmdpby�ZdlmZevgZ�^ey�nhjfbjh\Zgby�wlgbq_kdhc�b^_glbqghklb�� 

<hijhk�\_jbnbdZpbb�j_dhgkljmdpbb�gZjh^guo�ljZ^bpbc�j_rZ_lky�q_j_a�dhgkmevlZpbb�

k�wlgh]jZnZfb-bkke_^h\Zl_eyfb�ljZ^bpbhgghc�dmevlmju�b�ghkbl_eyfb�dmevlmju��Ijbf_jhf�

fh`_l� kem`blv� hj]ZgbaZpby� ijZa^gbdZ� ©Jh`^_kl\h� \�fma__ª��Hgh� ijh\_^_gh� ijb� mqZklbb�

mqZsboky�ijZ\hkeZ\ghc� ]bfgZabb�\h�bfy�K_j]by�JZ^hg_`kdh]h��nhevdehjgh]h�dhee_dlb\Z��

DhgkmevlZpbb� ih� kp_gZjbx� ijZa^gbdZ� ihemq_gu� m� ijhlhb_j_y�� fZ]bkljZ� [h]hkeh\by 

;�B Ib\h\Zjh\Z�� �dZg^b^ZlZ�bklhjbq_kdbo�gZmd� wlgh]jZnZ�=.<��Ex[bfh\hc�� �P_eb�b�aZ^Zqb�

ijh\_^_gby�ijZa^gbdZ�©Jh`^_kl\h�\�fma__ª�ljZgkeypby�ljZ^bpbhgghc�dmevlmju�keZ\ygkdh]h�

gZk_e_gby�Kb[bjb��bgkp_gbjh\Zgb_�kh[ulbcgh]h�jy^Z�k��j_eb]bhaghc�kbf\hebdhc�Jh`^_kl�

\Z�� j_dhgkljmdpby� gZjh^guo� ]meygbc� abfg_]h� i_jbh^Z�� hj]ZgbaZpby� l_fZlbq_kdbo�fZkl_j-

deZkkh\��m]hs_gbc�[ex^Zfb�ljZ^bpbhgghc�dmogb� 

<�ijZa^gbd_�hj]Zgbqgh�khq_lZebkv�ijZ\hkeZ\gu_�b�gZjh^gu_�ljZ^bpbb��GZqZeh�ijZa^�

gbdZ� [ueh� hj]Zgbah\Zgh� ih� ijZ\hkeZ\ghc� ljZ^bpbb�� l_ZljZebah\Zggh_� ij_^klZ\e_gb_� ba�

[b[e_ckdhc�bklhjbc��mq_gbdb�]bfgZabb�jZau]ju\Zeb�kp_gu�jh`^_gby�feZ^_gpZ�OjbklZ��ih�

dehg_gby� \heo\h\�� AZl_f� m� \_jl_iZ� �i_s_jZ� [ueZ� ihkljh_gZ� \hae_� p_jd\b�� bkihegyebkv�

OjbklhkeZ\u� �jh`^_kl\_gkdb_�ljhiZjb���<lhjZy�qZklv�ijZa^gbdZ�[ueZ�j_dhgkljmdpb_c�ljZ�

^bpbhggh]h�gZjh^gh]h�]meygby��Nhevdehjguc�dhee_dlb\�ij_^klZ\be�h[jy^�dhey^h\Zgby��b]�

ju��<�wdkihabpbhgghf��aZe_�\uklZ\hqgh]h�dhjimkZ�[ue�hj]Zgbah\Zg�fZkl_j�± deZkk�ih�ba]h�

lh\e_gbx�jh`^_kl\_gkdhc�b]jmrdb��rblv_�ba^_ebc�ba�n_ljZ��mdjZr_gb_�[bk_jhf�b�[mkbgZ�

fb�� jZkdjZrb\Zgby� b]jmr_d� ba� l_klZ��� G_fZehc� wfhpbhgZevghc� khklZ\eyxs_c� ijZa^gbdZ�

[ueh� Zm^bh� khijh\h`^_gb_� �a\hg� dhehdheh\��� ^_fhgkljZpby� bklhjbdh-dmevlmjgh]h� ihl_g�

pbZeZ�Fma_y�ih^�hldjuluf�g_[hf��b�hj]Zgbqguc�ijbjh^guc��eZg^rZnl�� 

IjZa^gbd�[ue�hjb_glbjh\Zg�gZ�^_l_c��gh�ijb\e_d�\gbfZgb_�b�\ajhkeuo��[hevrhc�bgl_�

j_k�\ua\Ze�m�bghkljZgguo�]hkl_c��;ueh�[he__�����ihk_lbl_e_c� 

RbjhdZy�fZke_gbpZ� ijh\h^blky� ^\Z� ]h^Z��>ey� hj]ZgbaZpbb� ijZa^gbdZ� kha^Zxlky� \k_�

Zljb[mlu��kljhblky�kg_`guc�]hjh^hd��]hjdZ��klhe[�^ey�ijbah\��jZkqbsZ_lky�imlv�^ey�dZlZgby�
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gZ� ehrZ^yo�� hj]Zgbam_lky� ljZ^bpbhggZy� h[jy^h\Zy� jmkkdZy� dmogy�� <� ijZa^gbd_� ihfbfh�

nhevdehjguo�dhee_dlb\h\�ijbgbfZxl�mqZklb_�dem[�bklhjbq_kdhc�j_dhgkljmdpbb��p_ev�dh�

lhjh]h�hj]ZgbaZpby�ljZ^bpbhgguo�b]j��mqZklb_�\h�\aylbb�kg_`gh]h�]hjh^dZ�� 

Ihimeyjghklvx�ljZ^bpbhgguo�ijZa^gbdh\�\�fma__�jZkl_l��\h�\lhjhc�jZa�qbkeh�ihk_lb�

l_e_c�m\_ebqbehkv�^h����q_eh\_d��fgh]b_�hlf_qZeb�lhl�nZdl��qlh�fma_cgu_�ijZa^gbdb�hleb�

qZxlky�hl�ijZa^gbdh\��ijh\h^bfuo�\�]hjh^_�wfhpbhgZevghklvx���gZiheg_gghklvx�gZjh^ghc�

dmevlmjhc��GZrb�gZ[ex^_gby�ihdZau\Zxl��qlh�ihk_lbl_eb�Zdlb\gh�\dexqZxlky�\�bgl_jZd�
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