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Dexq_\u_� keh\Z� ©wlgbq_kdZy� ljZ^bpbyª�� klbev�� wlgbq_kdh_� bkdmkkl\h�� bg^b\b^mZevghklv�� bg\ZjbZgl�

ghklv��wlghom^h`_kl\_ggu_�kl_j_hlbiu��h[jZau�b�fhlb\u�� 

 

P_ev�klZlvb�± gZ�hkgh\_�ZgZebaZ�l_hj_lbq_kdbo�dhgp_ipbc��knhjfbjh\Z\rboky�\�aZjm�

[_`ghc�b�hl_q_kl\_gghc�gZmqghc�ljZ^bpbb��hij_^_eblv�f_lh^heh]bq_kdbc�klZlmk�b�]jZgbpu�

ihgylby�©wlgbq_kdZy�ljZ^bpbyª�\�bkdmkkl\h\_^_gbb� 

Wlgbq_kdbc�nZdlhj�\oh^bl�\�f_lh^heh]bx�hibkZgby�b�ZgZebaZ�om^h`_kl\_ggh]h�klbey�

\� ljm^Zo� B�B� <bgd_evfZgZ�� D� RgZZa_�� B� LwgZ�� :� Jb]ey�� =� <_evnebgZ�� :� <Zj[mj]Z��

W� IZghnkdh]h��I� NjZgdZkl_ey��<�hl_q_kl\_gghf�bkdmkkl\h\_^_gbb�ijh[e_fZ�\aZbfh^_ckl�

\by�wlghkZ�b�bkdmkkl\Z�jZkkfZljb\ZeZkv�gZ�hkgh\_�kjZ\gbl_evgh-bklhjbq_kdh]h��lbiheh]bq_�

kdh]h�� bdhgheh]bq_kdh]h� ih^oh^h\� �;�F� ;_jgrl_cg�� :�:�� DZf_gkdbc�� >�<� KZjZ[vygh\��

K�F� Q_j\hggZy��F�=� G_dex^h\Z��K�<� B\Zgh\��F�:� G_djZkh\Z��B�Y� ;h]mkeZ\kdZy���Ihbkdb�

wlgbq_kdbo� hkgh\Zgbc� kh\j_f_ggh]h� bkdmkkl\Z� hkms_kl\eyxlky� dZd� f_`^bkpbiebgZjgu_�

bkke_^h\Zgby� �G�:� Oj_gh\�� B�=� Ydh\_gdh�� :�D. Ydbfh\bq�� E�F� ;Zldbg�� F�F� :e_gh\��

=�N� <Ze__\Z-Kme_cfZgh\Z��L�F� Kl_iZgkdZy���HibkZgb_�kljmdlmjguo�b�kh^_j`Zl_evguo�kh�

klZ\eyxsbo� wlh]h� y\e_gby�fh`_l� [ulv� ij_^klZ\e_gh� gZ� hkgh\_� l_hj_lbq_kdbo� dhgp_ipbc�

bklhjbq_kdbo�fh^_e_c�wlghkZ��dhlhju_�aZdj_ibebkv�\�wlgheh]bb��wlghikboheh]bb��wlghdmev�

lmjheh]bb��wlghbkdmkkl\h\_^_gbb��LZdbf�h[t_^bgyxsbf�l_jfbghf��rbjhdh�bkihevam_fuf�

\�]mfZgblZjguo�bkke_^h\Zgbyo��y\ey_lky�l_jfbg�©wlgbq_kdZy�ljZ^bpbyª�� 

L_jfbg�©wlgbq_kdZy�ljZ^bpbyª�\\_^_g�\�gZmqguc�h[hjhl�\h�\lhjhc�iheh\bg_�;,;�\_dZ��

H^gZdh� ^h� kbo� ihj� g_l� h^ghagZqgh]h� ih^oh^Z� d� _]h� hij_^_e_gbx�� qlh� h[mkeh\e_gh�� \h-

i_j\uo�� keh`ghklvx� ij_^f_lZ� bkke_^h\Zgby�� \� dhlhjhf� i_j_ie_lZxlky� khpbZevgh-

dmevlmjgu_�k\hckl\Z�b�nmgdpbb��\h-\lhjuo��fgh]hh[jZab_f�bklhjbq_kdbo�fh^_e_c�nhjfb�

jh\Zgby� wlghkh\�� \-lj_lvbo�� g_h^bgZdh\uf� kfukehf� l_jfbgh\� ©wlghkª�� ©ljZ^bpbyª�� keh�

`b\rbfky�b� aZdj_ib\rbfky�\�l_hj_lbq_kdbo�dhgp_ipbyo�jZaguo�]mfZgblZjguo�gZmd�b�gZ�

mqguo�rdhe��<�kh\j_f_gguo�dmevlmjheh]bq_kdbo�dhgp_ipbyo�wlgbq_kdZy�ljZ^bpby�jZkkfZl�

jb\Z_lky� dZd� \Z`g_crZy� _^bgbpZ� ZgZebaZ�dmevlmju�� dZl_]hjby��h[hagZqZxs__�gZdhie_gb_��

khojZg_gb_�b�ljZgkeypbx�wlghdmevlmjgh]h�hiulZ��<�wlgheh]bb�wlgbq_kdZy�ljZ^bpby�hij_^_�

ey_lky� dZd�b_jZjoby� kl_j_hlbih\��ijZ\be�ih\_^_gby�� dmevlmjguo� dZghgh\��iheblbq_kdbo�b�

ohayckl\_gguo nhjf��fbjh\haaj_gq_kdbo�mklZgh\hd��oZjZdl_jguo�^ey�^Zggh]h�wlghkZ�b�i_�

j_^Z\Z_fuo�ba�ihdhe_gby�\�ihdhe_gb_� �E�G� =mfbe_\�� >�@��X�<� ;jhfe_c�hij_^_ey_l�wlghl�

jZ^bpbx�dZd�y\e_gb_�fZl_jbZevghc�b�^moh\ghc�dmevlmju��khpbZevghc�beb�k_f_cghc�`bagb��

khagZl_evgh�i_j_^Zxs__ky�hl�ihdhe_gby�d�ihdhe_gbx�k�p_evx�ih^^_j`Zgby�`bagb�wlghkZ��

< bgl_jij_lZpbb� wlgheh]Z�K�<� Emjv_�� wlgbq_kdZy� ljZ^bpby� ± dhfie_dk� dmevlmjguo� iZjZ�

^b]f��dj_idh�kp_ie_gguo�h^gZ�k�^jm]hc�b�ij_^klZ\eyxsbo�kh[hc�mklhcqb\mx�p_ehklghklv��

dhlhjZy�h^gZdh�`_�fh`_l�ijbgbfZlv�\�aZ\bkbfhklb�hl�\g_rgbo�mkeh\bc�jZaebqgu_�nhjfu�

\ujZ`_gby�>�@�� 

F_lh^heh]by� bkke_^h\Zgby� wlgbq_kdbo� ljZ^bpbc� \�bkdmkkl\_� hkgh\u\Z_lky� gZ� wlghbk�

dmkkl\h\_^q_kdhf�ih^oh^_�b� mihlj_[ey_lky�ij_bfms_kl\_ggh� \� ljm^Zo�bklhjbdh\�bkdmkkl\Z�

^ey�hibkZgby�k\h_h[jZaby�om^h`_kl\_ggh]h�jZa\blby�bkdmkkl\Z��gh�g_�\k_]^Z�k�mq_lhf�ki_pb�

nbq_kdh]h�kfukeh\h]h�gZiheg_gby�wlh]h�l_jfbgZ��F_lh^bdZ�wlghbkdmkkl\h\_^q_kdh]h�ZgZebaZ�

^he`gZ�bkoh^blv�ba�ke_^mxsbo�iheh`_gbc��<h-i_j\uo��bkdmkkl\h�wlghkZ�h[eZ^Z_l�g_ih\lh�

jbfufb�ijbagZdZfb�beb�g_ih\lhjbfhc� dhf[bgZpb_c� mgb\_jkZevguo�ijbagZdh\��<h-\lhjuo��

wlb�ijbagZdb�mklhcqb\h�ih\lhjyxlky�\h�\j_f_gb�b�\�ijhkljZgkl\_�kms_kl\h\Zgby�wlghkZ��wlhl�

ijhp_kk ijbgylh�h[hagZqZlv�dZd�©mkeh\b_�bg\ZjbZglghklbª��;�F� ;_jgrl_cg� [3]. Bg\ZjbZgl�
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ghklv� om^h`_kl\_ggh]h� l\hjq_kl\Z� \� ij_^_eZo� wlghkZ� h[mkeh\e_gZ� mklhcqb\hklvx� wlgbq_�

kdh]h� oZjZdl_jZ�� ikbobq_kdh]h� kdeZ^Z�� ©^moZ� gZjh^Zª�� qlh� hlf_qZ_lky� \� bkke_^h\Zgbyo�

F� >\hj`ZdZ��B� LwgZ��:� <Z[mj]Z��Ijb�wlhf�j_rZxsZy�jhev�\�ijhp_kk_�nhjfbjh\Zgby�om�

^h`_kl\_ggh]h� k\h_h[jZaby�bkdmkkl\Z�ijbgZ^e_`bl� wlgbq_kdhc� ljZ^bpbb��>ZggZy� ^_nbgb�

pby�g_�\dexq_gZ�\�keh\Zjb�bkdmkkl\h\_^q_kdbo�l_jfbgh\��:gZeba�ebl_jZlmju�iha\hey_l�\u�

^_eblv�ih^oh^u�� ]^_� l_jfbg� jZkkfZljb\Z_lky� dZd�� ���f_oZgbaf�nhjfbjh\Zgby�� ojZg_gby�b�

i_j_^Zqb�wlghom^h`_kl\_gguo�kl_j_hlbih\��Zjo_lbibq_kdbo�h[jZah\�b�fhlb\h\�����om^h`_�

kl\_ggh±wkl_lbq_kdb_�ijbgpbiu� hljZ`_gby� wlgbq_kdhc� dZjlbgu�fbjZ� \�bkdmkkl\_�� ���bah�

[jZabl_evgh-\ujZabl_evgu_�kj_^kl\Z��klbebamxsb_�nhjfu�wlgbq_kdh]h�bkdmkkl\Z��<�ijb\_�

^_gguo�hij_^_e_gbyo�\gbfZgb_�Zdp_glbjm_lky�gZ�lhf��qlh�wlgbq_kdZy�ljZ^bpby�ijhy\ey_lky�

\� nhjfZevghc� b� kh^_j`Zl_evghc� kljmdlmj_� om^h`_kl\_ggh-h[jZaghc� kbkl_fu�� hljZ`Z_l��

k h^ghc�klhjhgu��om^h`_kl\_ggh_�gZke_^b_�wlgbq_kdhc�dmevlmju��f_glZevgu_�hkgh\Zgby�dh�

lhjhc� \Z`gu� ^ey� kh\j_f_gghklb�� k� ^jm]hc� ± ZdlmZevgh_� b� kh\j_f_ggh_� \� bah[jZabl_evgh-

\ujZabl_evguo�kj_^kl\Zo�wlghbkdmkkl\Z��LZdh_�ihgbfZgb_�wlgbq_kdhc�ljZ^bpbb�l_kgh�k\y�

aZgh� k� dZl_]hjb_c�om^h`_kl\_ggh]h� klbey� dZd� kihkh[Z�h[jZah\Zgby�b� \ujZ`_gby� kfukeh\��

dZd� nhjfu� kZfhkhagZgby� dmevlmju��G_� kemqZcgh�:�:� I_ebi_gdh� hlf_qZ_l�� ©«q_f� ykg__�

klbe_\Zy�nhjfZ�^Z_l�ij_^klZ\e_gb_�h�i_j\bqguo�\g_- b�^hdhg\_pbhgZevguo�i_j\hkfukeZo��

h[jZamxsbo�p_ehklgmx�dZjlbgm�fbjZ�\�^Zgghc�dmevlmjghc�ljZ^bpbb��l_f�djmig__�b�bklhjb�

q_kdb�^he]h\_qg__�klbev��l_f [hevr_�kn_j�b�\b^h\�bkdmkkl\Z�hg�ho\Zlu\Z_lª�>�@��LZdbf�h[�

jZahf��f_glZevgu_�hkgh\Zgby�wlgbq_kdhc�dmevlmju��om^h`_kl\_gguc�ihl_gpbZe�wlgbq_kdhc�

ljZ^bpbb�hij_^_eyxl�om^h`_kl\_ggh_�k\h_h[jZab_�bkdmkkl\Z��DZd�nZdlhj�klbey�wlgbq_kdZy�

ljZ^bpby�jZkrbjy_l�\hafh`ghklb�\hiehs_gby�\�bkdmkkl\_� mgbdZevgh]h�b�mgb\_jkZevgh]h��

mklhcqb\h]h� b� baf_gyxs_]hky�� Wlgbq_kdZy� oZjZdl_jbklbdZ� ijhba\_^_gbc� bkdmkkl\Z� ij_^�

klZ\ey_l�kh[hc�kljmdlmjm�ba�^\mo�Zki_dlh\�± ]_g_lbq_kdh]h�b�nmgdpbhgZevgh]h��\�dZ`^hf�ba�

dhlhjuo��\�k\hx�hq_j_^v�jZaebqbfu�mklhcqb\u_��om^h`_kl\_ggh_�hij_^f_qb\Zgb_�ikbobq_�

kdh]h�kdeZ^Z��wlgbq_kdZy�bgl_gpby�]hlh\h]h�ijhba\_^_gby��b�baf_gyxsb_ky��hkhagZggh_�\u�

jZ`_gb_�wlgbq_kdhc�b^_b��wlgbq_kdh]h�agZq_gby��dhfihg_glu��;�F��;_jgrl_cg��>�@�� 

:gZeba� l_hj_lbq_kdbo� dhgp_ipbc�� knhjfbjh\Z\rboky� \� aZjm[_`ghc� b� hl_q_kl\_gghc�

gZmqghc�ljZ^bpbb��iha\hey_l�ke_^mxsb_�\u\h^u��\�^_nbgbpbb�wlgbq_kdhc�ljZ^bpbb�q_ldh�

gZf_qZ_lky� l_g^_gpby�Zdp_glbjh\Zlv� __� kbkl_fghklv��\u^_eylv�\� __� kljmdlmj_� kl_j_hlbiu��

p_gghklb��Zjo_lbibq_kdh_�b�fbnheh]bq_kdh_�kh^_j`Zgb_��ml\_j`^Zxlky�jZaebqgu_�ih^oh^u�

d�ijh[e_f_�bkke_^h\Zgby� \aZbfh^_ckl\by� wlghkZ�b�bkdmkkl\Z��gZb[he__� mklhy\rbfbky� \u�

klmiZxl�bklhjbq_kdbc�b�lbiheh]bq_kdbc��ZdlmZevghc�y\ey_lky�f_lh^bdZ�wlghbkdmkkl\h\_^�

q_kdh]h�ZgZebaZ��<f_kl_�k�l_f��\k_�hq_\b^g__ h[hagZqZxlky�ijhlb\hj_qby�f_`^m�����mkbe_�

gb_f�bamq_gby�wlgbq_kdhc�ljZ^bpbb�\�wlgheh]bq_kdhf�b�dmevlmjheh]bq_kdhf�Zki_dlZo�ijb�

g_^hklZlhqghc�ijhjZ[hlZgghklb�ijh[e_fu�\�bkdmkkl\h\_^_gbb�� ���nhjfbjmxsbfbky�ij_^�

klZ\e_gbyfb�h�jheb�b�agZq_gbb�wlgbq_kdhc�ljZ^bpbb�dZd�hkgh\u�om^h`_kl\_ggh]h�k\h_h[jZ�

aby�bkdmkkl\Z�ijb� hlkmlkl\bb�bamq_gby� \aZbfhk\yab� _]h� h[jZaghc� kbkl_fu� k� wlghkhf��Kh�

klZ\eyxsb_�wlgbq_kdhc�oZjZdl_jbklbdb�ijhba\_^_gby�bkdmkkl\Z�bf_xl�f_glZevgmx�ijbjh�

^m�b�k\yaZgu�k�]em[bggufb�hkh[_gghklyfb�fbjh\hkijbylby�om^h`gbdZ��qlh�iha\hey_l�h[gZ�

jm`b\Zlv�aZdhghf_jghklb��kms_kl\mxsb_�\gmljb�kZfh]h�om^h`_kl\_ggh]h�ijhp_kkZ�� 
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