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H=E:<E?GB? 

<\_^_gb_�««««««««««««««««««««««««««««««« 5 
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s_]h�ihevah\Zgby «�«««««««�«««««««�«««««««�«. 6 
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ihevah\Zgby .«««««««�«««««««�«««««««�««««��� 16 
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2 Bfms_kl\_ggZy�hl\_lkl\_gghklv�aZ�gZjmr_gb_�h[yaZl_evkl\�ijb�i_j_�
\hadZo�`_e_agh^hjh`guf�ljZgkihjlhf. Hl\_lkl\_gghklv�klhjhg�aZ�
g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�`_e_agh^hjh`�

guf�ljZgkihjlhf����««««�«««««««�«««««««�«««««.. 24 
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2.2 Hkh[_gghklb�bfms_kl\_gghc�hl\_lkl\_gghklb�mqZklgbdh\�ijZ\hhlghr_gbc�
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mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\ «�««««. 33 

3 Hl\_lkl\_gghklv�aZ�g_khojZgghklv�]jmaZ�b�aZ�ijhkjhqdm�\�_]h�^hklZ\d_ 38 
3.1 IjZ\h\u_�hkgh\Zgby�hl\_lkl\_gghklb�aZ�g_khojZgghklv�i_j_\habfh]h�]jmaZ�b�
jZaf_j�\haf_s_gby�ms_j[Z «�«««««««�«««««««�««««... 38 

3.2 H[klhyl_evkl\Z�� hk\h[h`^Zxsb_� i_j_\haqbdZ� hl� hl\_lkl\_gghklb� aZ� g_kh�
ojZgghklv�]jmaZ «�«««««««�«««««««�«««««««�«« 41 
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kjhqdm�\�_]h�^hklZ\d_�ijb�i_j_\had_�\�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�

khh[s_gbb «�«««««««�«««««««�«««««««�«««« 48 
4 Hl\_lkl\_gghklv�aZ�g_ijZ\bevgh_�bkihevah\Zgb_ i_j_\hahqguo�kj_^kl\��
b�^jm]b_�gZjmr_gby�mkeh\bc�i_j_\hahd�]jmah\�`_e_agh^hjh`guf�
ljZgkihjlhf «�«««««««�«««««««�«««««««�««««. 53 
4.1 Hl\_lkl\_gghklv�aZ�g_hqbkldm�\Z]hgh\��dhgl_cg_jh\�b�ij_\ur_gb_�bo�]jmah�
ih^t_fghklb «�«««««««�«««««««�«««««««�««. 53 
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<<?>?GB? 
 

@_e_agh^hjh`guc�ljZgkihjl�gZjy^m�k�^jm]bfb�\b^Zfb�ljZgkihjlZ�^he�
`_g�h[_ki_qb\Zlv�k\h_\j_f_ggh_�b�dZq_kl\_ggh_�m^h\e_l\hj_gb_�ihlj_[gh�
kl_c�km[t_dlh\�ohayckl\h\Zgby��]jZ`^Zg�\�i_j_\hadZo�iZkkZ`bjh\��]jmah\�b�
[Z]Z`Z�� <Z`gh_� f_klh� \� kh\_jr_gkl\h\Zgbb� jZ[hlu� `_e_agh^hjh`gh]h�
ljZgkihjlZ�h[s_]h�ihevah\Zgby�aZgbfZ_l�ijZ\h\h_�j_]mebjh\Zgb_�hlghr_�
gbc��k\yaZgguo�k�hj]ZgbaZpb_c�b�hkms_kl\e_gb_f�lZdbo�i_j_\hahd� 
<h�\lhjhc�qZklb�mq_[gh-f_lh^bq_kdh]h�ihkh[by�ih^jh[gh�jZkkfhlj_gu 

ijZ\h\u_� hkgh\u� j_]mebjh\Zgby� \aZbfhhlghr_gbc� ijb� wdkiemZlZpbb� `_�
e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby, \h�fgh]hf�hij_^_xs_]h wn�
n_dlb\ghklv�jZ[hlu�`_e_agh^hjh`gh]h�ljZgkihjlZ� 
AgZqbl_evgZy�jhev�\�`bagb�kljZgu�ijbgZ^e_`bl�i_j_\hadZf�`_e_agh^h�

jh`guf� ljZgkihjlhf� iZkkZ`bjh\�� [Z]Z`Z� b� ]jmah[Z]Z`Z�� <� ihkh[bb� jZk�
kfhlj_gu�\hijhku�ijZ\h\h]h�j_]mebjh\Zgby�lZdbo�i_j_\hahd��\dexqZy�h[y�
aZgghklb� ih� hj]ZgbaZpbb� iZkkZ`bjkdbo� i_j_\hahd�� kmsghklv� ^h]h\hjh\�
i_j_\hadb iZkkZ`bjZ�� [Z]Z`Z� b� ]jmah[Z]Z`Z� `_e_agh^hjh`guf� ljZgkihj�
lhf��hl\_lkl\_gghklv�klhjhg�ih�wlbf�^h]h\hjhf� 
=jZ`^Zgkdh-ijZ\h\Zy� hl\_lkl\_gghklv� aZ� gZjmr_gb_� h[yaZl_evkl\� ih�

`_e_agh^hjh`guf�i_j_\hadZf�hij_^_ey_lky�ghjfZlb\gufb�ijZ\h\ufb� Zd�
lZfb�b�kh]eZr_gbyfb�klhjhg��D�hlghr_gbyf�ih�i_j_\hadZf�`_e_agh^hjh`�
guf� ljZgkihjlhf� ijbf_gyxlky� dZd� h[sb_� ghjfu� =jZ`^Zgkdh]h� dh^_dkZ�
J_kim[ebdb�;_eZjmkv�� lZd� b� ki_pbZevgu_�ghjfu� ljZgkihjlgh]h�ijZ\Z�� kh�
^_j`Zsb_ky�\�MklZ\_�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h ihevah\Zgby��Z�
lZd`_�\�^jm]bo�ghjfZlb\guo�ijZ\h\uo� ZdlZo��<�mq_[gh-f_lh^bq_kdhf�ih�
kh[bb�^_lZevgh�jZkkfhlj_gZ�bfms_kl\_ggZy�hl\_lkl\_gghklv�i_j_\haqbdh\��
]jmahhlijZ\bl_e_c� ]jmahihemqZl_e_c��iZkkZ`bjh\��^jm]bo�mqZklgbdh\�ijZ�
\hhlghr_gbc�gZ�`_e_agh^hjh`ghf�ljZgkihjl_�aZ�jZaebqgu_�\b^u�gZjmr_�
gby�h[yaZl_evkl\�� 
<Z`guf� kj_^kl\hf� ij_^\Zjbl_evgh]h� mj_]mebjh\Zgby jZagh]eZkbc� \�

kn_j_� ohayckl\_gguo� h[yaZl_evkl\� ijb� i_j_\hadZo� ]jmah\� `_e_agh^hjh`�
guf�ljZgkihjlhf y\ey_lky�ij_l_gabhgguc�ihjy^hd��<�mq_[gh-f_lh^bq_kdhf�
ihkh[bb�mdZaZgu�ebpZ��bf_xsb_�ijZ\h�gZ�ij_^ty\e_gb_�ij_l_gabc�b�bkdh\�
d� i_j_\haqbdm�� ^_lZevgh� jZkkfhlj_gu� ij_^ty\ey_fu_� d� hnhjfe_gbx� ij_�
l_gabhggh]h�aZy\e_gby�lj_[h\Zgby��mdZaZgu�kjhdb�ij_^ty\e_gby�b�jZkkfhl�
j_gby�ij_l_gabc�ijb�i_j_\hadZo�\�jZaebqguo�\b^Zo�khh[s_gbc� 
AgZqbl_evgh_�\gbfZgb_�\�mq_[gh-f_lh^bq_kdhf�ihkh[bb�m^_e_gh \hijh�

kZf�ij_^ty\e_gby�bkdh\��\hagbdZxsbo�ba�i_j_\hahd�]jmah\�`_e_agh^hjh`�
guf� ljZgkihjlhf�� jZkkfhlj_gby� b� jZaj_r_gby� khhl\_lkl\mxsbo� ohayc�
kl\_gguo�kihjh\�km^_[gufb�hj]ZgZfb�� 
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1 IJ:<H<U?�HKGH<U�J?=MEBJH<:GBY� 
   <A:BFHHLGHR?GBC�IJB�WDKIEM:L:PBB  
   @?E?AGH>HJH@GUO�IML?C�G?H;S?=H�IHEVAH<:GBY 
 

      1.1 IjZ\h\u_�hkgh\u�aZdexq_gby�b�kh^_j`Zgb_�^h]h\hjh\� 
j_]mebjmxsbo�\aZbfhhlghr_gby�klhjhg�ijb�wdkiemZlZpbb� 
`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby 

 
<� khhl\_lkl\bb� k� AZdhghf J_kim[ebdb� ;_eZjmkv� ©H�`_e_agh^hjh`ghf�

ljZgkihjl_��^Ze__�± AZdhg��`_e_agh^hjh`gufb�imlyfb�g_h[s_]h�ihevah\Z�
gby�y\eyxlky�`_e_agh^hjh`gu_�ih^t_a^gu_�imlb��ijbfudZxsb_�g_ihkj_^�
kl\_ggh�beb�q_j_a�^jm]b_�`_e_agh^hjh`gu_�ih^t_a^gu_�imlb�d�`_e_agh^h�
jh`guf�imlyf�h[s_]h�ihevah\Zgby�b�ij_^gZagZq_ggu_�^ey�h[kem`b\Zgby�
hl^_evguo� ihlj_[bl_e_c� gZ� ^h]h\hjguo� mkeh\byo� beb� \uiheg_gby� jZ[hl�
^ey�kh[kl\_gguo�gm`^�bo�\eZ^_evpZ�  
@_e_agh^hjh`gu_� imlb� g_h[s_]h� ihevah\Zgby�fh]ml� ijbgZ^e_`Zlv� dZd 

\eZ^_evpm� bgnjZkljmdlmju� �hj]ZgbaZpbb�`_e_agh^hjh`gh]h� ljZgkihjlZ� h[�
s_]h� ihevah\Zgby�� dhlhjhc� ijbgZ^e_`bl� bgnjZkljmdlmjZ� gZ� ijZ\_� ohayc�
kl\_ggh]h�\_^_gby���lZd�b�bguf�ebpZf ± \eZ^_evpZf�`_e_agh^hjh`guo�iml_c�
g_h[s_]h� ihevah\Zgby� �hj]ZgbaZpbb�� dhlhjuf� ijbgZ^e_`Zl�`_e_agh^hjh`�
gu_�imlb�g_h[s_]h�ihevah\Zgby��g_ihkj_^kl\_ggh�ijbfudZxsb_�d�`_e_agh�
^hjh`guf� imlyf� h[s_]h� ihevah\Zgby�� aZ� bkdexq_gb_f� \eZ^_evpZ� bgnjZ�
kljmdlmju�. G_h[oh^bfh� hlf_lblv�� qlh� ijb� j_]mebjh\Zgbb� hlghr_gbc��
k\yaZgguo� k� wdkiemZlZpb_c�`_e_agh^hjh`guo� iml_c� g_h[s_]h� ihevah\Zgby�
kh]eZkgh�MklZ\m�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah\Zgby��^Ze__�± 
M@L) b�IjZ\beZf�wdkiemZlZpbb�`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah�
\Zgby��^Ze__�± IjZ\beZ�wdkiemZlZpbb��\u^_eyxl�lZd`_�lZdb_�l_jfbgu� 
± hj]ZgbaZpby��bkihevamxsZy�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihevah�

\Zgby��ijbgZ^e_`Zsbc�\eZ^_evpm�bgnjZkljmdlmju��^Ze__�± ihevah\Zl_ev���± 
]jmahhlijZ\bl_ev�beb�]jmahihemqZl_ev��bf_xsb_�ijbj_evkh\uc�kdeZ^��ih�
]jmahqgh-jZa]jmahqgmx� iehsZ^dm� gZ� `_e_agh^hjh`ghf� imlb� g_h[s_]h�
ihevah\Zgby��ijbgZ^e_`Zs_f�\eZ^_evpm�bgnjZkljmdlmju��beb�\�f_klZo�h[�
s_]h�ihevah\Zgby�� 
± dhgljZ]_gl�± ]jmahhlijZ\bl_ev�beb�]jmahihemqZl_ev��bf_xsb_�gZ�l_j�

jblhjbb�\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�k\hc�kdeZ^�beb�ijbfudZxsbc�d�
_]h��`_e_agh^hjh`ghfm�imlb�g_h[s_]h�ihevah\Zgby�k\hc�`_e_agh^hjh`guc�
imlv�g_h[s_]h�ihevah\Zgby� 
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<aZbfhhlghr_gby� i_j_\haqbdh\� b� khhl\_lkl\mxsbo� hj]ZgbaZpbc� ijb�
wdkiemZlZpbb�`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby�j_]mebjmxlky�
aZdexqZ_fufb�f_`^m�gbfb�^h]h\hjZfb��<� aZ\bkbfhklb�hl�ijbgZ^e_`gh�
klb�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�jZaebqZxl�^\Z�hkgh\�
guo� \b^Z� ^h]h\hjh\, aZdexqZ_fuo�f_`^m� i_j_\haqbdhf� b� \eZ^_evp_f�`_�
e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��ihevah\Zl_e_f��dhgljZ]_glhf: 

1) ^h]h\hj�gZ� wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h� ihevah�
\Zgby��_keb�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihevah\Zgby�g_�ijbgZ^e_`bl�
\eZ^_evpm�bgnjZkljmdlmju� 
���^h]h\hj�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\��_keb�`_e_agh^hjh`guc�imlv�g_�

h[s_]h�ihevah\Zgby�ijbgZ^e_`bl�\eZ^_evpm�bgnjZkljmdlmju� 
L_ogheh]by� jZ[hlu� �`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby \h�

fgh]hf�hij_^_ey_lky�ijbgZ^e_`ghklvx�ehdhfhlb\Z��\uihegyxs_]h�ih^Zqm�
b�m[hjdm�\Z]hgh\��fZg_\jh\mx�jZ[hlm�gZ�wlhf imlb. Kms_kl\mxl�^\_�jZagh�
\b^ghklb� ^h]h\hjh\� gZ� wdkiemZlZpbx� `_e_agh^hjh`gh]h� imlb� g_h[s_]h�
ihevah\Zgby�� aZdexqZ_fuo�f_`^m� i_j_\haqbdhf� b� \eZ^_evp_f�`_e_agh^h�
jh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�� ± ^h]h\hj� gZ� wdkiemZlZpbx� ijb� h[�
kem`b\Zgbb� lZdh]h� imlb� ehdhfhlb\hf� \eZ^_evpZ� `_e_agh^hjh`gh]h� imlb�
g_h[s_]h�ihevah\Zgby�b�^h]h\hj�gZ�wdkiemZlZpbx�ijb�h[kem`b\Zgbb�imlb�
ehdhfhlb\hf ijbgZ^e_`Zsbf�i_j_\haqbdm beb� \� hlghr_gbb� dhlhjh]h�i_�
j_\haqbdhf� aZdexq_g� ^h]h\hj� h[� hdZaZgbb mkem]� ehdhfhlb\ghc� ly]b� �^Z�
e__ ± ehdhfhlb\�i_j_\haqbdZ). 
>h]h\hj�� aZdexqZ_fuc� f_`^m� i_j_\haqbdhf� b� ihevah\Zl_e_f ijb� h[�

kem`b\Zgbb� `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�� lZd`_� bf__l�
^\_�jZagh\b^ghklb�± ^h]h\hj�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\�ijb�h[kem`b\Zgbb�
lZdh]h�imlb�ehdhfhlb\hf�i_j_\haqbdZ b�^h]h\hj�gZ�ih^Zqm�b�m[hjdm�\Z]h�
gh\�ijb�h[kem`b\Zgbb�imlb�ehdhfhlb\hf�ihevah\Zl_ey�� 
<�^h]h\hjZo�gZ�wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah�

\Zgby�b�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\�^he`gu�[ulv�mdZaZgu��ijbgZ^e_`ghklv��
h[sZy�^ebgZ�b�f_klh�ijbfudZgby�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihev�
ah\Zgby�� f_klh� mklZgh\db� agZdZ� ©=jZgbpZ� ih^t_a^gh]h� imlbª; oZjZdl_jb�
klbdZ�b�ijbgZ^e_`ghklv�h[kem`b\Zxs_]h�`_e_agh^hjh`guc�imlv�g_h[s_�
]h� ihevah\Zgby� ehdhfhlb\Z�� oZjZdl_jbklbdZ� b� l_ogbq_kdh_� khklhygb_�
\_jog_]h� kljh_gby�imlb��bkdmkkl\_gguo� khhjm`_gbc b� a_feygh]h�ihehlgZ��
ihjy^hd�ih^Zqb�b�m[hjdb��i_j_^Zqb��\Z]hgh\��f_klh�b�ihjy^hd�ijhba\h^kl\Z 
ijb_fh-k^Zlhqguo� hi_jZpbc�� dhebq_kl\h� h^gh\j_f_ggh� k^Z\Z_fuo� b� \ha�
\jZsZ_fuo�\Z]hgh\; kj_^g_kmlhqgu_�jZaf_ju�jZ[hlu�gZ�`_e_agh^hjh`ghf�
imlb g_h[s_]h� ihevah\Zgby� b� hkgh\gu_� \b^u� h[jZ[Zlu\Z_fuo� ]jmah\��
gZebqb_� jZaebqguo� l_ogbq_kdbo� kj_^kl\� gZ�`_e_agh^hjh`ghf imlb� g_h[�
s_]h�ihevah\Zgby� �ih]jmahqgh-jZa]jmahqgu_�fZrbgu�b�f_oZgbafu��\Z]hg�
gu_�\_ku��fZg_\jh\u_�kj_^kl\Z�b�^j����oZjZdl_jbklbdZ�f_kl�ih]jmadb�b�\u�
]jmadb� �]jmah\uo� njhglh\)�� l_ogheh]bq_kdb_� ghjfu� gZ� \uiheg_gb_�
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ih]jmahqgh-jZa]jmahqguo�jZ[hl k�\Z]hgZfb��hij_^_ey_fu_�\�khhl\_lkl\bb�k�
]eZ\hc� �� IjZ\be� wdkiemZlZpbb; gZebqb_� b� oZjZdl_jbklbdZ� dhgljZ]_glh\� 
jZkklhygb_�^ey�\aukdZgby�ieZlu�aZ�ih^Zqm�b�m[hjdm�\Z]hgh\ �ijb�hkms_kl\�
e_gbb� wlbo� hi_jZpbc� ehdhfhlb\hf� i_j_\haqbdZ�; ihjy^hd� \g_k_gby� mklZ�
gh\e_gguo�ieZl_`_c��i_j_\haqbdm�b�^j� 
>h]h\hju�gZ�wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Z�

gby�b�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\�kh]eZkgh M@L�b IjZ\beZf�wdkiemZlZpbb�
^he`gu� mqblu\Zlv� l_ogheh]bx� jZ[hlu�`_e_agh^hjh`gh]h� imlb� g_h[s_]h�
ihevah\Zgby�b�`_e_agh^hjh`ghc�klZgpbb��d dhlhjhc�hg�ijbfudZ_l��Z�\�kh�
hl\_lkl\mxsbo� kemqZyo� b� _^bgu_� l_ogheh]bq_kdb_� ijhp_kku� bo� jZ[hlu��
g_h[oh^bfhklv� jZajZ[hldb� dhlhjuo� hij_^_ey_lky� \eZ^_evp_f� bgnjZkljmd�
lmju��<�khhl\_lkl\bb�k�IjZ\beZfb�wdkiemZlZpbb�mdZaZggu_�_^bgu_�l_ogh�
eh]bq_kdb_� ijhp_kku� jZ[hlu `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Z�
gby� b� `_e_agh^hjh`ghc� klZgpbb� ijbfudZgby� �^Ze__� ± ?LI��
jZajZ[Zlu\Zxlky� ^ey�`_e_agh^hjh`guo� iml_c� g_h[s_]h� ihevah\Zgby�� h[�
kem`b\Z_fuo� ehdhfhlb\Zfb� \eZ^_evpZ� `_e_agh^hjh`gh]h� imlb� g_h[s_]h�
ihevah\Zgby�b�bf_xsbo�kj_^g_kmlhqguc�]jmahh[hjhl�g_�f_g__�����\Z]hgh\��
H^gZdh�?LI�ijb kh]eZkbb�klhjhg�fh]ml�jZajZ[Zlu\Zlvky�b�ijb�kj_^g_kmlh�
qghf�]jmahh[hjhl_�f_g__�����\Z]hgh\� NhjfZ�?LI��ihjy^hd�_]h�jZajZ[hldb��
khklZ\e_gby� mklZgZ\eb\Zxlky� ;_ehjmkkdhc� `_e_aghc� ^hjh]hc�� Z� ihjy^hd�
kh]eZkh\Zgby�klhjhgZfb�b�dhjj_dlbjh\db�hij_^_e_g�\�]eZ\_���IjZ\be�wdk�
iemZlZpbb� 
Kms_kl\_ggu_� hkh[_gghklb� bf__l� ihjy^hd� j_]mebjh\Zgby� hlghr_gbc�

i_j_\haqbdh\�k�dhgljZ]_glZfb��LZd��\�khhl\_lkl\bb�k�i� ���M@L�ijb�h[kem�
`b\Zgbb� dhgljZ]_glZ� ehdhfhlb\hf� \eZ^_evpZ�`_e_agh^hjh`gh]h� imlb� g_�
h[s_]h� ihevah\Zgby� ^h]h\hj�� hij_^_eyxsbc� ihjy^hd� ljZgkihjlgh]h� h[�
kem`b\Zgby� dhgljZ]_glZ�� ih^Zqb� b� m[hjdb� \Z]hgh\�� bkihevah\Zgby�
`_e_agh^hjh`gh]h�imlb�g_h[s_]h�\eZ^_evpZ�b�^j���aZdexqZ_lky f_`^m�gb�
fb�[_a�mqZklby�i_j_\haqbdZ��<�wlhf�kemqZ_�\g_k_gb_�ieZlu�aZ�ihevah\Zgb_�
\Z]hgZfb�� dhgl_cg_jZfb� i_j_\haqbdm� hkms_kl\ey_l� \eZ^_e_p� `_e_agh^h�
jh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��_keb�bgh_�g_�mklZgh\e_gh�^h]h\hjhf�
f_`^m�i_j_\haqbdhf�� \eZ^_evp_f�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihev�
ah\Zgby�b�dhgljZ]_glhf���dhlhjuc�lZd`_�y\ey_lky�hl\_lkl\_gguf�i_j_^�i_�
j_\haqbdhf� aZ�bkihevah\Zgb_��ih\j_`^_gb_�\Z]hgh\��dhgl_cg_jh\�i_j_\ha�
qbdZ� Ijb� h[kem`b\Zgbb� `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�
ehdhfhlb\hf� dhgljZ]_glZ� ^h]h\hj�f_`^m� i_j_\haqbdhf� b� dhgljZ]_glhf� \�
khhl\_lkl\bb�k�IjZ\beZfb�wdkiemZlZpbb�fh`_l�[ulv�aZdexq_g�lhevdh�ijb�
gZebqbb�kh]eZkby�\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�
gZ�ijhimkd�\Z]hgh\�^ey�h[kem`b\Zgby�f_kl�ih]jmadb��\u]jmadb�dhgljZ]_glZ��
dhlhjh_� m^hklh\_jy_lky� ih^ibkvx� \eZ^_evpZ� `_e_agh^hjh`gh]h� imlb� g_�
h[s_]h�ihevah\Zgby�\�^h]h\hj_� 
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Ijb�h[kem`b\Zgbb� dhgljZ]_glZ�ehdhfhlb\hf�i_j_\haqbdZ� khhl\_lkl\m�
xsbc�^h]h\hj��kh]eZkgh�M@L�b�IjZ\beZf�wdkiemZlZpbb�± ^h]h\hj�gZ�ih^Z�
qm�b�m[hjdm�\Z]hgh\��aZdexqZ_lky� �f_`^m�i_j_\haqbdhf�b�dhgljZ]_glhf��b�
hlghr_gby��k\yaZggu_�k�hl\_lkl\_gghklvx�aZ�ih\j_`^_gb_�\Z]hgh\��dhgl_c�
g_jh\��bo�bkihevah\Zgb_f�gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby�
b� gZ�`_e_agh^hjh`ghc� klZgpbb� ijbfudZgby� \� h`b^Zgbb� ih^Zqb� \Z]hgh\��
dhgl_cg_jh\�j_]mebjmxlky�f_`^m�gbfb��Ijb� wlhf� dZd�b� \�jZkkfhlj_gghf�
\ur_� kemqZ_, dhgljZ]_gl�^he`_g�ihemqblv� kh]eZkb_� \eZ^_evpZ�`_e_agh^h�
jh`gh]h�imlb�g_h[s_]h�ihevah\Zgby gZ�ijhimkd�\Z]hgh\�ih�_]h�l_jjblhjbb�
\�g_h[oh^bfuo� kemqZyo��Ke_^m_l hlf_lblv�� qlh� \� kemqZ_�g_h[hkgh\Zggh]h�
hldZaZ�\eZ^_evpZ�`_e_agh^hjh`gh]h imlb�g_h[s_]h�ihevah\Zgby�dhgljZ]_gl�
\�mdZaZgguo�kblmZpbyo�bf__l�ijZ\h�h[jZlblvky�\�wdhghfbq_kdbc�km^� 
>h]h\hju�gZ�wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Z�

gby�b�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\�\�khhl\_lkl\bb�k�M@L�aZdexqZxlky�i_j_�
\haqbdhf�g_�[he__�q_f�gZ�iylv�e_l��Z�ihjy^hd�jZajZ[hldb�b�aZdexq_gby�wlbo�
^h]h\hjh\�hij_^_e_g�\� ]eZ\_� ��IjZ\be� wdkiemZlZpbb��LZd�� ij_^mkfhlj_gh��
qlh�i_j_\haqbd�kh\f_klgh�k�\eZ^_evp_f�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�
ihevah\Zgby�� ihevah\Zl_e_f� beb� dhgljZ]_glhf�� k� dhlhjufb� aZdexqZ_lky�
^h]h\hj� gZ� wdkiemZlZpbx� `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�
eb[h�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\��g_�f_g__�q_f�aZ�ljb�f_kypZ�^h�bkl_q_gby�
kjhdZ� ^_ckl\by� jZg__� aZdexq_ggh]h� ^h]h\hjZ� ^he`gu� gZqZlv� jZajZ[hldm�
ijh_dlZ�gh\h]h�^h]h\hjZ��Ijb�wlhf�^ey�hij_^_e_gby�mkeh\bc�lZdh]h�^h]h\h�
jZ�ij_^klZ\bl_eb�i_j_\haqbdZ�b�\eZ^_evpZ `_e_agh^hjh`gh]h�imlb�g_h[s_�
]h� ihevah\Zgby� ihevah\Zl_ey beb� dhgljZ]_glZ hkms_kl\eyxl� kh\f_klgh_�
h[ke_^h\Zgb_�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�b� _]h� l_ogb�
q_kdhc� hkgZs_gghklb� j_amevlZlu� dhlhjh]h� mdZau\Zxlky� \� khhl\_lkl\mx�
s_f� Zdl_ �Zdl_ h[ke_^h\Zgby mkeh\bc�jZ[hlu�`_e_agh^hjh`gh]h�imlb�g_�
h[s_]h�ihevah\Zgby��� khklZ\ey_fhf� \� lj_o� wda_fieyjZo� ih�ijb\_^_gghc� \�
ijbeh`_gbb�d�IjZ\beZf�wdkiemZlZpbb�nhjf_ b�kh^_j`Zs_f�\k_�g_h[oh^b�
fu_�^Zggu_�^ey�jZajZ[hldb�ijh_dlZ�^h]h\hjZ.  
Kh]eZkgh�IjZ\beZf�wdkiemZlZpbb�ijh_dl�^h]h\hjZ�gZ�wdkiemZlZpbx�`_�

e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hjdm�\Z]h�
gh\� jZajZ[Zlu\Z_lky� i_j_\haqbdhf� Ijh_dl� khhl\_lkl\mxs_]h� ^h]h\hjZ��
ih^ibkZgguc�i_j_\haqbdhf��\�^\mo�wda_fieyjZo�gZijZ\ey_lky�^ey�ih^ibkZ�
gby�\eZ^_evpm�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��ihevah\Zl_�
ex�beb�dhgljZ]_glm��MdZaZggh_�ebph�^he`gh�\�l_q_gb_����^g_c�k�fhf_glZ�
ihemq_gby�jZkkfhlj_lv�ijh_dl�^h]h\hjZ��ih^ibkZlv�_]h�b�\ha\jZlblv i_j_�
\haqbdm�h^bg�wda_fieyj�ih^ibkZggh]h�bf�^h]h\hjZ��ijb�kh]eZkbb�k�_]h�ih�
eh`_gbyfb��beb�ijb�g_kh]eZkbb�k�hij_^_e_ggufb�iheh`_gbyfb�ijbeh`blv�
d�ih^ibkZgghfm�gZijZ\e_gghfm�i_j_\haqbdm�wda_fieyjm�ijh_dlZ�^h]h\hjZ�
khklZ\e_gguc�ijhlhdhe�jZagh]eZkbc�\�^\mo�wda_fieyjZo��Ijb�wlhf�\�ijh_d�
l_�^h]h\hjZ�^he`gh�[ulv�mdZaZgh�h�gZebqbb�ijhlhdheZ�jZagh]eZkbc� 
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JZagh]eZkby�ih�^h]h\hjZf�gZ�wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_�
h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\ jZkkfZljb\Zxlky�i_�
j_\haqbdhf, b�h�j_amevlZlZo�jZkkfhlj_gby�hg�m\_^hfey_l�khhl\_lkl\mxs_]h�
\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��ihevah\Zl_ey�beb�
dhgljZ]_glZ��Ijb�g_^hklb`_gbb�kh]eZkby�kihju�jZkkfZljb\Zxlky�\�ihjy^�
d_��mklZgh\e_gghf�aZdhgh^Zl_evkl\hf [1]. 
< khhl\_lkl\bb�k�M@L�b�IjZ\beZfb�wdkiemZlZpbb�^h]h\hjZfb�gZ�wdkiemZ�

lZpbx�`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hj�
dm�\Z]hgh\�ij_^mkfZljb\Z_lky�ihjy^hd�baf_g_gby�mkeh\bc�wlbo�^h]h\hjh\�^h�
bkl_q_gby�kjhdZ�bo�^_ckl\by�ijb�baf_g_gbb�l_ogheh]bb�jZ[hlu�eb[h�l_ogb�
q_kdh]h� hkgZs_gby�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby� beb�`_�
e_agh^hjh`ghc�klZgpbb�_]h�ijbfudZgby�� 
 

1.2 Hkgh\gu_�ijZ\h\u_�iheh`_gby�kljhbl_evkl\Z�b�wdkiemZlZpbb 
            `_e_agh^hjh`guo iml_c�g_h[s_]h�ihevah\Zgby 
 
<�khhl\_lkl\bb�k�i� ���M@L�kljhbl_evkl\h�`_e_agh^hjh`guo�iml_c�g_�

h[s_]h�ihevah\Zgby��Z�lZd`_�mkljhckl\��ij_^gZagZq_gguo�^ey�\uiheg_gby�
ih]jmadb��\u]jmadb�b�hqbkldb�\Z]hgh\��dhgl_cg_jh\��^he`gh�ijhba\h^blvky�
ih�kh]eZkh\Zgbx�k�;_ehjmkkdhc�`_e_aghc�^hjh]hc��<�lhf�kemqZ_��dh]^Z�lZ�
db_�imlb�[m^ml�ijbfudZlv d�`_e_agh^hjh`guf�imlyf�g_h[s_]h�ihevah\Z�
gby��ijbgZ^e_`Zsbf�hj]ZgbaZpbb��g_�y\eyxs_cky�\eZ^_evp_f�bgnjZkljmd�
lmju��^ey�hkms_kl\e_gby�bo�kljhbl_evkl\Z�g_h[oh^bfh�kh]eZkh\Zgb_�dZd�k�
;_ehjmkkdhc�`_e_aghc� ^hjh]hc�� lZd� b� k� wlhc� hj]ZgbaZpb_c��Ijb� wlhf� kh�
]eZkgh� i. ��� M@L� j_dhgkljmdpby� kms_kl\mxsbo� b� kljhbl_evkl\h� gh\uo�
`_e_agh^hjh`guo� klZgpbc�� h[mkeh\e_ggu_� ijbfudZgb_f� kljhysboky�`_�
e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby�� ^he`gu� \uihegylvky�ih� kh�
]eZkh\Zgghfm�k�;_ehjmkkdhc�`_e_aghc�^hjh]hc�ijh_dlm�aZ�kq_l�kj_^kl\� aZ�
bgl_j_kh\Zgguo�ebp� 
Ijb� ijh_dlbjh\Zgbb� `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�

ke_^m_l�mqblu\Zlv��qlh�\�khhl\_lkl\bb�k�M@L�dhgkljmdpby�b�khklhygb_�_]h�
iml_\uo� mkljhckl\� b� khhjm`_gbc� ^he`gu� h[_ki_qb\Zlv� [_ahiZkguc� ijh�
imkd�\Z]hgh\��Z�lZd`_�h[kem`b\Zxsbo wlhl�imlv�ehdhfhlb\h\��\�lhf�qbke_�
kh[ex^_gb_� ^himklbfuo� ]Z[Zjblh\�� ^_ckl\mxsbo� gZ� `_e_agh^hjh`ghf�
ljZgkihjl_��<�h[yaZgghklb�]jmahhlijZ\bl_e_c�b�]jmahihemqZl_e_c�k�p_evx�
\uiheg_gby� lj_[h\Zgbc��dZkZxsboky�[_ahiZkghklb�^\b`_gby b� wdkiemZlZ�
pbb� `_e_agh^hjh`gh]h� ljZgkihjlZ�� khojZgghklb� \Z]hggh]h� iZjdZ� \oh^bl�
dhgljhev�]Z[ZjblZ�ih]jmadb��hqbkldb�\Z]hgh\��fZkku�ih]jm`_ggh]h�\�\Z]h�
gu�]jmaZ��>ey�j_ZebaZpbb�wlh]h�hgb�bkihevamxl�]Z[Zjblgu_�\hjhlZ��kfhljh�
\u_�\urdb��\_ku�b�^jm]b_� l_ogbq_kdb_�h[mkljhckl\Z�� dhlhju_�ijh_dlbjm�
xlky�b�khhjm`Zxlky�gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby� 
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<Z`gh_�agZq_gb_�bf__l�b�kh^_j`Zs__ky�\�M@L�b�IjZ\beZo�wdkiemZlZpbb 
iheh`_gb_�h�lhf��qlh�iml_\h_�jZa\blb_��khhjm`_gby�b�mkljhckl\Z�`_e_agh^h�
jh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�^he`gu�h[_ki_qb\Zlv�\�khhl\_lkl\bb�k�
h[t_fhf�i_j_\hahd�[_ki_j_[hcgmx�ih]jmadm�b�\u]jmadm�]jmah\��fZg_\jh\mx�
jZ[hlm��jZpbhgZevgh_�bkihevah\Zgb_�\Z]hgh\�b�ehdhfhlb\h\��MdZaZggZy�ijZ�
\h\Zy�ghjfZ�lj_[m_l�hl�]jmahhlijZ\bl_e_c�b�]jmahihemqZl_e_c�hkms_kl\eylv�
ieZgbjh\Zgb_�h[t_fh\�jZ[hlu�`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Z�
gby ih�hlijZ\e_gbx�b�ijb[ulbx�]jmah\�bkoh^y�ba�kms_kl\mxsbo�\hafh`gh�
kl_c�ih�h[jZ[hld_�\Z]hgh\�k�mq_lhf�g_jZ\ghf_jghklb�bo�ihklmie_gby��\�lhf�
qbke_�k�p_evx�\hkiheg_gby�g_^h]jmah\��Lj_[m_fuf�h[t_fZf ]jmah\hc�b�fZ�
g_\jh\hc�jZ[hlu�gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby  ^he`gu�\�
iheghc� f_j_� hl\_qZlv� dhebq_kl\h� b� lbiu� bkihevam_fuo� ih]jmahqgh-
jZa]jmahqguo� f_oZgbafh\�� bf_xsb_ky� iml_\h_� jZa\blb_�� \_kh\u_� b� ^jm]b_�
khhjm`_gby� b� mkljhckl\Z�� hij_^_eyxsb_� i_j_jZ[Zlu\Zxsmx� kihkh[ghklv�
`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�>2].  
@_e_agh^hjh`gu_�imlb�g_h[s_]h�ihevah\Zgby�^he`gu�khhl\_lkl\h\Zlv�

ml\_j`^_gghc� ijh_dlghc� b� l_ogbq_kdhc� ^hdmf_glZpbb��Hldjulb_� ihkljh�
_ggh]h�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�^ey�ihklhygghc�wdk�
iemZlZpbb� b� ih^ZqZ� gZ� wlhl� imlv� `_e_agh^hjh`gh]h� ih^\b`gh]h� khklZ\Z�
hkms_kl\eyxlky�lhevdh�ihke_�hdhgqZgby�\k_o�kljhbl_evguo�jZ[hl�kh]eZkgh�
ijh_dlm��ijbgylby�wlh]h�imlb�\�wdkiemZlZpbx�khhl\_lkl\mxs_c�dhfbkkb_c�
k�mqZklb_f�\eZ^_evpZ�bgnjZkljmdlmju��dhlhjuc�mklZgZ\eb\Z_l�ihjy^hd�_]h�
h[kem`b\Zgby� Ijb�wlhf�kh]eZkgh�M@L�b�IjZ\beZf�wdkiemZlZpbb gZ�dZ`�
^uc� `_e_agh^hjh`guc� imlv� g_h[s_]h� ihevah\Zgby _]h� \eZ^_e_p� ^he`_g�
jZajZ[hlZlv� ieZg�� l_ogbq_kdbc� iZkihjl�� ijh^hevguc� ijhnbev� b� q_jl_`b�
bkdmkkl\_gguo�khhjm`_gbc��dhlhju_�gZijZ\eyxlky�\eZ^_evpm�bgnjZkljmd�
lmju� ijb� ijbgylbb�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby \� wdk�
iemZlZpbx��GZ�hkgh\Zgbb�i_j_^Zgguo�^hdmf_glh\�\eZ^_e_p�bgnjZkljmdlm�
ju� \ghkbl� baf_g_gby� \� l_ogbq_kdh-jZkihjy^bl_evguc� Zdl� �^Ze__� ± LJ:) 
klZgpbb�ijbfudZgby�b�\�dZq_kl\_�ijbeh`_gby�d�g_fm�khklZ\ey_l�\_^hfhklv�
`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�� 
<� l_ogbq_kdhf�iZkihjl_� mdZau\Zxlky� l_ogbq_kdb_�oZjZdl_jbklbdb�b� kh�

klhygb_� j_evkh\��riZe�� [ZeeZklZ�� a_feygh]h� ihehlgZ�� khhjm`_gbc�� \_kh\uo�
ijb[hjh\��f_oZgbafh\�b�mkljhckl\��ij_^gZagZq_gguo�^ey�ih]jmadb��\u]jmadb��
hqbkldb��ijhfu\db�\Z]hgh\��f_oZgbafh\�b�mkljhckl\��\aZbfh^_ckl\mxsbo�k�
\Z]hghf�ijb�\uiheg_gbb�fZg_\jh\uo�jZ[hl��^jm]bo�h[mkljhckl\�b�f_oZgba�
fh\�\�khhl\_lkl\bb� k�nhjfhc� l_ogbq_kdh]h�iZkihjlZ��dhlhjZy� lZd `_, dZd�b�
ihjy^hd� _]h� \_^_gby, mklZgZ\eb\Zxlky� ;_ehjmkkdhc� `_e_aghc� ^hjh]hc� 
< ^Zevg_cr_f�h[h�\k_o�baf_g_gbyo�\�l_ogbq_kdhf�iZkihjl_�\eZ^_e_p�`_e_a�
gh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�h[yaZg�khh[sblv�\eZ^_evpm�bgnjZ�
kljmdlmju�k�ijbeh`_gb_f�khhl\_lkl\mxsbo�^hdmf_glh\��dhlhjuc�\uihegy_l 
\g_k_gb_�wlbo�baf_g_gbc�\�LJ:�klZgpbb�ijbfudZgby�b�\_^hfhklv�`_e_agh�
^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��i� ��IjZ\be�wdkiemZlZpbb�. 
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>ey�\j_f_gghc�wdkiemZlZpbb�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihevah�
\Zgby�fh`_l�[ulv�hldjul gZ�mkeh\byo�\j_f_ggh]h�kh]eZr_gby�f_`^m�i_j_�
\haqbdhf�b�hj]ZgbaZpb_c��hkms_kl\eyxs_c�_]h�kljhbl_evkl\h��hl\_qZxs_c�
aZ�khojZgghklv�]jmaZ��`_e_agh^hjh`gh]h�ih^\b`gh]h�khklZ\Z��_]h�k\h_\j_�
f_gguc� \ha\jZl�� h[_ki_q_gb_� [_ahiZkghklb� ^\b`_gby� b� wdkiemZlZpbb�`_�
e_agh^hjh`gh]h�ljZgkihjlZ� GZ�mkeh\byo�lZdh]h�\j_f_ggh]h�kh]eZr_gby�b�
hkms_kl\ey_lky�ih^ZqZ�\Z]hgh\�gZ�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihev�
ah\Zgby�\�i_jbh^�_]h�kljhbl_evkl\Z� 
<�khhl\_lkl\bb�k�i� ��IjZ\be�wdkiemZlZpbb�h[yaZgghklb�ih�l_ogbq_kdh�

fm�kh^_j`Zgbx�b�j_fhglm�`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby�
hij_^_eyxlky� \� aZ\bkbfhklb� hl� bo� ijbgZ^e_`ghklb�� l� _�� \haeZ]Zxlky� gZ�
\eZ^_evpZ��Ijb�wlhf�\�lhf�kemqZ_��dh]^Z�`_e_agh^hjh`guc�imlv�g_h[s_]h�
ihevah\Zgby�ijbgZ^e_`bl�\eZ^_evpm�bgnjZkljmdlmju, kh^_j`Zgb_�b�j_fhgl 
imlb� ijhba\h^blky� kj_^kl\Zfb� b� aZ� kq_l� \eZ^_evpZ� bgnjZkljmdlmju�� Z�
hqbkldZ�hl�fmkhjZ�b�kg_]Z��hklZldh\�]jmah\��mgbqlh`_gb_�khjghc�jZklbl_ev�
ghklb��hl\h^�lZeuo�b�eb\g_\uo�\h^��m^Ze_gb_�ihklhjhggbo�ij_^f_lh\�k�`_�
e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��_]h�hk\_s_gb_�\�ij_^_eZo�aZ�
gbfZ_fhc� l_jjblhjbb� ^he`gh� hkms_kl\eylvky� h[kem`b\Z_fuf� k�
bkihevah\Zgb_f�wlh]h�imlb�]jmahhlijZ\bl_e_f��]jmahihemqZl_e_f� 
@_e_agh^hjh`gu_� imlb� g_h[s_]h� ihevah\Zgby ^he`gu� kh^_j`Zlvky� \�

iheghc�bkijZ\ghklb�\�khhl\_lkl\bb�k�^_ckl\mxsbfb�gZ�`_e_agh^hjh`ghf�
ljZgkihjl_�l_ogbq_kdbfb�ghjfZlb\gufb�ijZ\h\ufb�ZdlZfb��ij_`^_�\k_]h��
k�IjZ\beZfb�l_ogbq_kdhc�wdkiemZlZpbb�`_e_aghc�^hjh]b \�J_kim[ebd_�;_�
eZjmkv [3]��Ijb�ijbgZ^e_`ghklb�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah�
\Zgby�\eZ^_evpm�bgnjZkljmdlmju� kh^_j`Zgb_�iml_\h]h�ohayckl\Z�\�gZ^e_�
`Zs_f� l_ogbq_kdhf� khklhygbb� \haeZ]Z_lky� gZ� g_]h�� gh� h[kem`b\Zgb_� b�
kh^_j`Zgb_� ih]jmahqgh-jZa]jmahqguo� f_oZgbafh\�� \_kh\uo� mkljhckl\��
kdeZ^h\�b� l� i�� y\ey_lky�h[yaZgghklvx� km[t_dlZ�ohayckl\h\Zgby��dhlhjhfm�
hgb�ijbgZ^e_`Zl [2]. 
Kh]eZkgh� M@L� �i� ��� h[ke_^h\Zgb_� `_e_agh^hjh`gh]h� ljZgkihjlZ� gZ�

ij_^f_l� _]h� khhl\_lkl\by� lj_[h\Zgbyf� wdkiemZlZpbb� b� [_ahiZkghklb� ^\b�
`_gby�ijhba\h^blky�;_ehjmkkdhc�`_e_aghc�^hjh]hc��Ijbf_gbl_evgh�d�wdk�
iemZlZpbb�`_e_agh^hjh`guo�iml_c�g_h[s_]h�ihevah\Zgby�\g_�aZ\bkbfhklb�
hl�bo�ijbgZ^e_`ghklb�M@L� �i� ����b�IjZ\beZ� wdkiemZlZpbb� �i� ���ij_^m�
kfZljb\Zxl� ijZ\h�hij_^_e_gguo�^he`ghklguo�ebp�;_ehjmkkdhc�`_e_aghc�
^hjh]b�\uihegylv�hkfhlj�wlbo�iml_c�k�p_evx�ijh\_jdb�kh[ex^_gby�lj_[h�
\Zgbc�ih�kh^_j`Zgbx�bo�\�khklhygbb��h[_ki_qb\Zxs_f�[_ahiZkghklv�^\b�
`_gby� b� wdkiemZlZpbb�`_e_agh^hjh`gh]h� ljZgkihjlZ��LZdh_� ijZ\h� ij_^h�
klZ\e_gh� jZ[hlgbdZf� ;_ehjmkkdhc� `_e_aghc� ^hjh]b� ^ey� hj]ZgbaZpbb�
k\h_\j_f_gguo�dhgljhey��\uy\e_gby�g_bkijZ\ghkl_c�b�ij_^hl\jZs_gby�bo�
\hagbdgh\_gby��D�jZkkfZljb\Z_fuf ^he`ghklguf�ebpZf�hlghkylky�gZqZev�
gbd `_e_agh^hjh`ghc�klZgpbb��^jm]b_�jZ[hlgbdb�ih�_]h�ihjmq_gbx���khhl�
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\_lkl\mxsb_�j_\bahju�b�bgki_dlhju��Ijb�wlhf�hkfhlj�`_e_agh^hjh`guo�
iml_c�g_h[s_]h�ihevah\Zgby��g_�ijbgZ^e_`Zsbo�\eZ^_evpm�bgnjZkljmdlm�
ju��fh`_l hkms_kl\eylvky�bf�gZ�hkgh\Zgbb�^h]h\hjZ�k�\eZ^_evp_f�`_e_a�
gh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby� 
<�khhl\_lkl\bb�k�M@L�b�IjZ\beZfb�wdkiemZlZpbb�\�kemqZ_�h[gZjm`_gby�

ijb�hkfhlj_�gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby�m]jh`Zxsbo�
[_ahiZkghklb�^\b`_gby�b wdkiemZlZpbb�`_e_agh^hjh`gh]h�ljZgkihjlZ��kh�
ojZgghklb�\Z]hggh]h�iZjdZ�g_bkijZ\ghkl_c�ih^ZqZ�\Z]hgh\�gZ�wlhl�imlv�^h�
bo�mkljZg_gby�^he`gZ�[ulv�ij_djZs_gZ�mdZaZgb_f�gZqZevgbdZ�`_e_agh^h�
jh`ghc�klZgpbb��j_\bahjZ�ih�[_ahiZkghklb�^\b`_gby�beb�bgki_dlhjZ��j_\b�
ahjZ�� ih� khojZgghklb� \Z]hggh]h� iZjdZ�� LZdbf� h[jZahf�� ijZ\h� mdZaZgguo�
^he`ghklguo� ebp� ij_djZsZlv� ih^Zqm� \Z]hgh\� gZ� `_e_agh^hjh`guc� imlv�
g_h[s_]h�ihevah\Zgby�y\ey_lky�b�bo�h[yaZgghklvx� 
H� ij_djZs_gbb� ih^Zqb� khhl\_lkl\mxsbc� \eZ^_e_p� `_e_agh^hjh`gh]h�

imlb�g_h[s_]h�ihevah\Zgby��dhgljZ]_gl�beb�ihevah\Zl_ev�^he`_g�[ulv�m\_�
^hfe_g��Ijb�wlhf�kh]eZkgh�aZdhgh^Zl_evkl\m�hg�g_k_l�hl\_lkl\_gghklv��k\y�
aZggmx�k�g_\hafh`ghklvx�ih^Zqb�beb�m[hjdb�\Z]hgh\��dhgl_cg_jh\��ij_^m�
kfhlj_ggmx�M@L� 
Kh]eZkgh� M@L� jZ[hlgbdb� hj]ZgbaZpbc�� ijhba\h^kl\_ggZy� ^_yl_evghklv�

dhlhjuo�k\yaZgZ�k�^\b`_gb_f�ih_a^h\�b�fZg_\jh\hc�jZ[hlhc�gZ�`_e_agh^h�
jh`guo�imlyo�h[s_]h�ihevah\Zgby� �ij_`^_�\k_]h�jZ[hlgbdb�ehdhfhlb\guo�
[jb]Z^��khklZ\bl_eb�ih_a^h\�hj]ZgbaZpbc�b�l� i���^he`gu�ijhoh^blv�ijh\_jdm�
agZgbc�IjZ\be�l_ogbq_kdhc�wdkiemZlZpbb�`_e_aghc�^hjh]b��bguo�^hdmf_glh\�
ih�\hijhkZf�^_yl_evghklb�`_e_agh^hjh`gh]h�ljZgkihjlZ�ZgZeh]bqgh�jZ[hl�
gbdZf�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah\Zgby��Ijh\_jdm�agZgbc�
lj_[h\Zgbc�d�jZaf_s_gbx�b�dj_ie_gbx�]jmah\��d�h[_ki_q_gbx�khojZgghklb�
`_e_agh^hjh`gh]h� ih^\b`gh]h� khklZ\Z�� mklZgh\e_gguo�IjZ\beZfb� i_j_\h�
ahd� ]jmah\� `_e_agh^hjh`guf� ljZgkihjlhf� h[s_]h� ihevah\Zgby� �^Ze__� ± 
II=�, ZgZeh]bqgh�jZ[hlgbdZf�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah�
\Zgby� h[yaZgu� ijhoh^blv� lZd`_� jZ[hlgbdb� hj]ZgbaZpbc�� hl\_lkl\_ggu_� aZ�
ih]jmadm��dj_ie_gb_�b�\u]jmadm�]jmah\� <h�\k_o�mdZaZgguo�kemqZyo�g_�ijh�
r_^rb_�ijh\_jdm�agZgbc�jZ[hlgbdb�g_�^himkdZxlky�d�^Zgghc�jZ[hl_� 
 
      1.3 IjZ\h\u_�hkgh\u�h[kem`b\Zgby�`_e_agh^hjh`guo iml_c   
            g_h[s_]h�ihevah\Zgby��ihjy^hd�ih^Zqb�b�m[hjdb \Z]hgh\ 
 
Ih^ZqZ�\Z]hgh\�gZ�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihevah\Zgby�fh`_l�

hkms_kl\eylvky�lhevdh�ijb�gZebqbb�ml\_j`^_gghc�bgkljmdpbb�ih�h[kem`b�
\Zgbx�b�hj]ZgbaZpbb�^\b`_gby�gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihev�
ah\Zgby �^Ze__� ± bgkljmdpby ih� h[kem`b\Zgbx). Lj_[h\Zgby� lZdhc� bg�
kljmdpbb� y\eyxlky� \� khhl\_lkl\bb� k� IjZ\beZfb� wdkiemZlZpbb�
h[yaZl_evgufb�^ey�\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Z�
gby�� dhgljZ]_glZ�� ihevah\Zl_ey�� \uihegyxsbo� jZ[hlm� gZ� wlhf�`_e_agh^h�
jh`ghf�imlb�g_h[s_]h�ihevah\Zgby��Bgkljmdpby�ih�h[kem`b\Zgbx� ihke_ 
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hdhgqZgby� kljhbl_evkl\Z� `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�
^he`gZ�[ulv�jZajZ[hlZgZ�\eZ^_evp_f�wlh]h�imlb��dhgljZ]_glhf�beb�ihevah�
\Zl_e_f�b� ml\_j`^_gZ� bf�ih� kh]eZkh\Zgbx� k� \eZ^_evp_f�bgnjZkljmdlmju�
�hl^_e_gb_f ;_ehjmkkdhc�`_e_aghc�^hjh]b�� 
NhjfZ�bgkljmdpbb ih�h[kem`b\Zgbx��ihjy^hd�__�khklZ\e_gby�b�\_^_gby�

mklZgZ\eb\Zxlky� ;_ehjmkkdhc�`_e_aghc� ^hjh]hc�� Ijb� wlhf� kh]eZkgh� i� 7 
IjZ\be� wdkiemZlZpbb� \�bgkljmdpbb� ih�h[kem`b\Zgbx� mdZau\Zxlky�oZjZd�
l_jbklbdZ� iml_\h]h� jZa\blby�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Z�
gby��fZdkbfZevgh�^himklbfZy�kdhjhklv�^\b`_gby��^Zggu_�h�\_kh\hc�ghjf_�
b�dhebq_kl\_�\Z]hgh\�\�khklZ\_�i_j_^Zq� �ih_a^h\���^himkdZ_fuo�d�h[jZs_�
gbx�gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby�lbiZo�ehdhfhlb\h\��
ihjy^d_� ijhba\h^kl\Z�fZg_\jh\uo� i_j_^\b`_gbc�� ghjfZevghf� iheh`_gbb�
klj_ehqguo�i_j_\h^h\��gZebqbb� b� jZkiheh`_gbb� kb]gZeh\��ghjfu� aZdj_i�
e_gby�\Z]hgh\��k\_^_gby�h�lhjfhaguo�[ZrfZdZo��^jm]b_�iheh`_gby��k\yaZg�
gu_� k� h[_ki_q_gb_f� [_ahiZkghklb� ^\b`_gby�� khojZgghklb�ih^\b`gh]h� kh�
klZ\Z�b� ]jmah\��<� khhl\_lkl\bb� k�IjZ\beZfb� wdkiemZlZpbb�ijb�baf_g_gbb�
l_ogbq_kdh]h� hkgZs_gby�� l_ogheh]bb� jZ[hlu `_e_agh^hjh`gh]h� imlb� g_�
h[s_]h�ihevah\Zgby�bgkljmdpby�ih�h[kem`b\Zgbx�^he`gZ�[ulv�i_j_kfhl�
j_gZ��Z�ijb�baf_g_gbb�\eZ^_evpZ�lZdh]h�imlb��dhgljZ]_glZ�beb�ihevah\Zl_�
ey ± ml\_j`^_gZ�gh\Zy. 
GZ�;_ehjmkkdhc�`_e_aghc� ^hjh]_�ih^ZqZ� \Z]hgh\�gZ�`_e_agh^hjh`guc�

imlv� g_h[s_]h� ihevah\Zgby� b� m[hjdZ bo� k� wlh]h� imlb� hkms_kl\eyxlky� ih�
m\_^hfe_gbyf��ihjy^hd�i_j_^Zqb�dhlhjuo�h[yaZl_evgh�mdZau\Z_lky \�^h]h�
\hj_�gZ�wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�\�
^h]h\hj_�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\� 
I_j_\haqbd�^he`_g�g_�f_g__�q_f�aZ�^\Z�qZkZ�m\_^hfblv�h�ij_^klhys_c�

ih^Zq_� \Z]hgh\� \eZ^_evpZ�`_e_agh^hjh`gh]h�imlb� g_h[s_]h�ihevah\Zgby��
dhgljZ]_glZ�beb�ihevah\Zl_ey��k�dhlhjuf�aZdexq_g�khhl\_lkl\mxsbc�^h]h�
\hj� �gZ� wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb� g_h[s_]h�ihevah\Zgby� beb�
gZ�ih^Zqm�b�m[hjdm�\Z]hgh\���G_h[oh^bfh�hlf_lblv��qlh�\�kemqZ_�aZ^_j`db�
ih^Zqb�\Z]hgh\�[he__�^\mo�qZkh\�ihke_�mdZaZggh]h�\�m\_^hfe_gbb�kjhdZ�hgh�
^he`gh�[ulv�i_j_^Zgh�i_j_\haqbdhf�ih\lhjgh��Ijb�\uiheg_gbb�gZ�`_e_a�
gh^hjh`ghf imlb� g_h[s_]h� ihevah\Zgby ih]jmadb� \� ihjy^d_� k^\h_gguo�
hi_jZpbc�i_j_^ZqZ� m\_^hfe_gbc�h� \j_f_gb�ih^Zqb�ihjh`gbo� \Z]hgh\�ih^�
ih]jmadm�g_�lj_[m_lky [1]. 
<� khhl\_lkl\bb� k�IjZ\beZfb� wdkiemZlZpbb� ^ey� i_j_^Zqb� m\_^hfe_gbc�

fh]ml�ihfbfh�l_e_nhgZ�bkihevah\Zlvky�b�^jm]b_�bf_xsb_ky�m�klhjhg�kj_^�
kl\Z�k\yab��I_j_^ZqZ�m\_^hfe_gbc�h�\j_f_gb�ih^Zqb�\Z]hgh\�ijhba\h^blky�
djm]ehkmlhqgh� k� aZibkvx� \� dgb]_� m\_^hfe_gbc� h� \j_f_gb� ih^Zqb� \Z]hgh\�
ih^�ih]jmadm�beb�\u]jmadm��\_^ms_cky�i_j_\haqbdhf�gZ�`_e_agh^hjh`ghc�
klZgpbb��<�k\hx�hq_j_^v��\eZ^_e_p�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihev�
ah\Zgby�� dhgljZ]_gl� beb� ihevah\Zl_ev� h[yaZg� h[_ki_qblv� ijb_f� wlbo� m\_�
^hfe_gbc�� khh[sb\� i_j_\haqbdm� \� ibkvf_gghc� nhjf_� k\_^_gby� h[� hl\_l�
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kl\_gguo� aZ� ijb_f� m\_^hfe_gbc� ebpZo�� bo� nZfbebb� b� ghf_jZ� l_e_nhgh\�
�nZdkh\��l_e_dkh\�� 
Kh]eZkgh� IjZ\beZf� wdkiemZlZpbb� ijb� h[kem`b\Zgbb� `_e_agh^hjh`gh]h�

imlb�g_h[s_]h�ihevah\Zgby�ehdhfhlb\hf�i_j_\haqbdZ�\Z]hgu�ih^Zxlky �m[b�
jZxlky� bf�g_ihkj_^kl\_ggh�d�f_klZf�ih]jmadb��\u]jmadb�gZ�`_e_agh^hjh`guc�
imlv� �k� `_e_agh^hjh`gh]h� imlb�� g_h[s_]h� ihevah\Zgby�� ]^_ b� ijhba\h^ylky�
ijb_fh-k^Zlhqgu_� hi_jZpbb� �ijb_f� b� k^ZqZ� \Z]hgh\�� dhgl_cg_jh\� b� ]jmah\�, 
_keb� bgh_� g_� ij_^mkfhlj_gh� ^h]h\hjhf� gZ� wdkiemZlZpbx�`_e_agh^hjh`gh]h�
imlb�g_h[s_]h�ihevah\Zgby�beb�^h]h\hjhf�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\. 
<� lhf� kemqZ_�� dh]^Z�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihevah\Zgby�h[�

kem`b\Z_lky� ehdhfhlb\hf� _]h� \eZ^_evpZ�� dhgljZ]_glZ� beb� ihevah\Zl_ey�
\Z]hgu� ehdhfhlb\hf�i_j_\haqbdZ ih^Zxlky�gZ� \uklZ\hqgu_�imlb��hij_^_�
e_ggu_� ^h]h\hjhf� gZ� wdkiemZlZpbx� `_e_agh^hjh`gh]h� imlb� g_h[s_]h�
ihevah\Zgby� beb�gZ�ih^Zqm�b� m[hjdm� \Z]hgh\��gZ� dhlhjuo�b� \uihegyxlky�
ijb_fh-k^Zlhqgu_� hi_jZpbb�� <uklZ\hqgufb� imlyfb� fh]ml� y\eylvky� dZd�
imlb� h[s_]h� ihevah\Zgby�� gZijbf_j�� gZ�`_e_agh^hjh`ghc� klZgpbb�� lZd� b�
jZkiheh`_ggu_� gZ� l_jjblhjbb� h[kem`b\Z_fh]h� km[t_dlZ ohayckl\h\Zgby��
l� _��`_e_agh^hjh`gu_�imlb�g_h[s_]h�ihevah\Zgby��>Zevg_cr__ i_j_f_s_�
gb_� \Z]hgh\�� fZg_\jh\Zy� jZ[hlZ k� gbfb �jZknhjfbjh\Zgb_� khklZ\h\� beb�
]jmii�\Z]hgh\��ih^[hjdZ�\Z]hgh\�ih�]jmah\uf�imgdlZf��ih^ZqZ�b�jZkklZgh\�
dZ�bo�gZ�f_klZo�ih]jmadb��\u]jmadb�� m[hjdZ�k�wlbo�f_kl�b�^j����\ha\jZl�gZ�
\uklZ\hqgu_�imlb�\uihegyxlky�ehdhfhlb\hf�\eZ^_evpZ�`_e_agh^hjh`gh]h�
imlb�g_h[s_]h�ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Zl_ey� 
>ey� ih^l\_j`^_gby� nZdlZ� i_j_^Zqb� \Z]hgh\� gZ� `_e_agh^hjh`guc� imlv�

g_h[s_]h�ihevah\Zgby�i_j_\haqbdhf�b�ihke_^mxs_]h�ijb_fZ�bo�k�wlh]h�imlb�
kem`bl�iZfyldZ�ijb_fhk^ZlqbdZ�k�khhl\_lkl\mxsbfb�ih^ibkyfb�k^Zxs_c�b�
ijbgbfZxs_c�klhjhg.  
<�khhl\_lkl\bb�k�i. ���IjZ\be�wdkiemZlZpbb�jZaf_j�h^gh\j_f_gghc�ih�

^Zqb� \Z]hgh\� �fZdkbfZevgh_� dhebq_kl\h� h^gh\j_f_ggh� ih^Z\Z_fuo� \Z]h�
gh\�� ijb� i_j_^Zq_� bo� gZ� \uklZ\hqguo� imlyo� hij_^_ey_lky� ih� ihe_aghc�
^ebg_� \uklZ\hqgh]h� imlb� beb� \� aZ\bkbfhklb� hl� fhsghklb� ehdhfhlb\Z�� Z�
ijb�h[kem`b\Zgbb�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�ehdhfh�
lb\hf� i_j_\haqbdZ� ± \f_klbfhklvx� f_kl� ih]jmadb�� \u]jmadb� �jZaf_jhf�
njhglZ��� l� _�� dhebq_kl\hf� \Z]hgh\�� k� dhlhjufb� \hafh`gh� h^gh\j_f_ggh_�
ijh\_^_gb_�]jmah\uo�hi_jZpbc�gZ�f_klZo�ih]jmadb��\u]jmadb��eb[h�lZd`_�\�
aZ\bkbfhklb� hl�fhsghklb� ehdhfhlb\Z� H^gZdh� jZaf_j� h^gh\j_f_gghc� ih�
^Zqb�\Z]hgh\�ijb�h[kem`b\Zgbb�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah�
\Zgby� ehdhfhlb\hf� i_j_\haqbdZ� fh`_l� ij_\urZlv� \f_klbfhklv� f_kl� ih�
]jmadb��\u]jmadb�b�mklZgZ\eb\Zlvky�k�mq_lhf�fhsghklb�fZg_\jh\uo�kj_^kl\�
^ey�i_j_klZgh\db�\Z]hgh\�ijb�bo�gZebqbb�beb�i_j_jZ[Zlu\Zxs_c�kihkh[�
ghklb� i_j_^\b`guo� ih]jmahqgh-jZa]jmahqguo� f_oZgbafh\� \� kemqZ_� \ha�
fh`ghklb�i_j_jZ[hldb�bfb�]jmah\. 
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FZdkbfZevgh_�dhebq_kl\h�h^gh\j_f_ggh�ih^Z\Z_fuo�gZ�`_e_agh^hjh`�
guc� imlv� g_h[s_]h� ihevah\Zgby� \Z]hgh\� mklZgZ\eb\Z_lky� bgkljmdpb_c� ih�
h[kem`b\Zgbx�b�^he`gh�[ulv�mdZaZgh�\�^h]h\hj_�gZ�wdkiemZlZpbx�`_e_a�
gh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\� 
Ihjy^hd�hij_^_e_gby�\f_klbfhklb�f_kl�ih]jmadb��\u]jmadb�]jmah\�\�aZ\b�

kbfhklb� hl� kihkh[Z� \uiheg_gby� ]jmah\uo� hi_jZpbc �f_oZgbabjh\Zgguc� beb�
g_f_oZgbabjh\Zgguc��� \b^Z� i_j_jZ[Zlu\Z_fh]h� ]jmaZ� mklZgh\e_g� ii� 29±31 
IjZ\be�wdkiemZlZpbb�� 
Ihke_�hdhgqZgby�ih]jmadb��\u]jmadb�b�]hlh\ghklb�\Z]hgh\�d�m[hjd_�k�`_�

e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�\uklZ\hqgh]h�imlb�\�khhl�
\_lkl\bb�k�IjZ\beZfb�wdkiemZlZpbb�\eZ^_e_p�`_e_agh^hjh`gh]h�imlb�g_h[�
s_]h� ihevah\Zgby�� dhgljZ]_gl� eb[h� ihevah\Zl_ev� ^he`gu� i_j_^Zlv�
i_j_\haqbdm�m\_^hfe_gb_�h�\j_f_gb�aZ\_jr_gbb�]jmah\hc�hi_jZpbb, \�dhlh�
jhf�mdZau\Zxlky�\j_fy�i_j_^Zqb�lZdh]h�m\_^hfe_gby�b�nZfbeby�i_j_^Z\r_�
]h�_]h�ebpZ� ijbq_f�^himkdZ_lky�i_j_^ZqZ�lZdh]h�m\_^hfe_gby�ih�l_e_nhgm�k�
ihke_^mxsbf�ibkvf_gguf�ih^l\_j`^_gb_f�\�mklZgh\e_gguc�kjhd��  DZd�b�\�
kemqZ_�i_j_^Zqb�i_j_\haqbdhf�m\_^hfe_gbc�h�ij_^klhys_c�ih^Zq_�\Z]hgh\��
hg�j_]bkljbjm_l�i_j_^Zggh_�_fm�m\_^hfe_gb_�\�\_^ms_cky gZ�`_e_agh^hjh`�
ghc�klZgpbb�dgb]_�m\_^hfe_gbc�h�\j_f_gb�aZ\_jr_gby�]jmah\hc�hi_jZpbb� 
G_h[oh^bfh�hlf_lblv��qlh�\�khhl\_lkl\bb�k�M@L�ih^ZqZ��m[hjdZ�\Z]hgh\�b�

fZg_\jh\Zy jZ[hlZ�gZ�`_e_agh^hjh`guo�imlyo�g_h[s_]h�ihevah\Zgby�b�\�f_�
klZo�h[s_]h�ihevah\Zgby�ijb�h[kem`b\Zgbb�ehdhfhlb\Zfb�i_j_\haqbdZ�ijhba�
\h^ylky�aZ�ieZlm��Ijb�wlhf�\abfZ_lky�ieZlZ�lhevdh�aZ�lm�fZg_\jh\mx�jZ[hlm, 
dhlhjZy�\uihegy_lky�g_�\�ijhp_kk_�ih^Zqb�b�m[hjdb�\Z]hgh\��i_j_klZgh\dZ�\Z�
]hgh\�^ey�\a\_rb\Zgby��ih^�^habjh\dm�b�^j����Ijb�\uiheg_gbb�]jmah\uo�hi_�
jZpbc�\�f_klZo�h[s_]h�ihevah\Zgby�i_j_\haqbdhf kh]eZkgh�i� ���M@L�ieZlZ�aZ�
ih^Zqm�b�m[hjdm�\Z]hgh\�k�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�g_�\abfZ_lky� 
<� IjZ\beZo wdkiemZlZpbb� (i� ���� kh^_j`blky� ihykg_gb_� mdZaZgghc� \�

M@L�ijZ\h\hc�ghjfu�h�lhf��qlh�i_j_\haqbdhf�\abfZ_lky�ieZlZ� aZ�ih^Zqm�
]jm`_guo�b�ihjh`gbo�\Z]hgh\�ehdhfhlb\hf�i_j_\haqbdZ�d�f_klm�ih]jmadb��
\u]jmadb�gZ�`_e_agh^hjh`ghf�imlb� g_h[s_]h�ihevah\Zgby�beb�gZ� \uklZ�
\hqgu_� imlb�� jZkiheh`_ggu_� aZ� ij_^_eZfb� l_jjblhjbb�`_e_agh^hjh`ghc�
klZgpbb��b�aZ�m[hjdm�\Z]hgh\�k�f_kl�ih]jmadb��\u]jmadb�eb[h�k�lZdbo�\uklZ�
\hqguo�iml_c. LZdbf�h[jZahf��\�lhf�kemqZ_��dh]^Z�\uklZ\hqgu_�imlb�gZoh�
^ylky�gZ� l_jjblhjbb�`_e_agh^hjh`ghc� klZgpbb ieZlZ� aZ�ih^Zqm� b� m[hjdm�
\Z]hgh\�i_j_\haqbdhf�g_�\abfZ_lky�� 
 
      1����Mq_l�\j_f_gb�gZoh`^_gby�\Z]hgh\�gZ�`_e_agh^hjh`guo�imlyo���� 
             g_h[s_]h�ihevah\Zgby 
 
Mq_l�\j_f_gb�gZoh`^_gby�\Z]hgh\��dhgl_cg_jh\�gZ�`_e_agh^hjh`ghf�im�

lb�g_h[s_]h�ihevah\Zgby�hkms_kl\ey_lky�ghf_jguf�kihkh[hf��l� _��ih�ghf_�
jZf� \Z]hgh\�� dhgl_cg_jh\� gZ� hkgh\Zgbb� iZfylhd� ijb_fhk^ZlqbdZ� b� Zdlh\�
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h[s_c�nhjfu� �\� kemqZ_� bo� khklZ\e_gby���Ihjy^hd� hij_^_e_gby� mdZaZggh]h�
\j_f_gb��mklZgh\e_gguc�M@L�b�IjZ\beZfb�wdkiemZlZpbb, hlebqZ_lky�\ aZ\b�
kbfhklb� hl� lh]h�� qvbf� ehdhfhlb\hf� h[kem`b\Z_lky�`_e_agh^hjh`guc� imlv�
g_h[s_]h�ihevah\Zgby� 
Ijb� h[kem`b\Zgbb�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby� eh�

dhfhlb\hf� i_j_\haqbdZ� \Z]hgu� ih^Zxlky� g_ihkj_^kl\_ggh� d� f_klZf� ih�
]jmadb�b�\u]jmadb�b��ke_^h\Zl_evgh��\j_fy�gZoh`^_gby�\Z]hgh\��dhgl_cg_�
jh\ gZ� `_e_agh^hjh`ghf� imlb� g_h[s_]h� ihevah\Zgby� �ih^� ih]jmadhc� b�
\u]jmadhc��bkqbkey_lky�k�fhf_glZ�bo�nZdlbq_kdhc�ih^Zqb�d�f_klm�ih]jmadb�
beb�\u]jmadb�gZ�hkgh\Zgbb�iZfyldb�ijb_fhk^ZlqbdZ ^h�fhf_glZ�ihemq_gby�
i_j_\haqbdhf� �`_e_agh^hjh`ghc� klZgpb_c) m\_^hfe_gby� h� ]hlh\ghklb� \Z�
]hgh\��dhgl_cg_jh\�d�m[hjd_��h�\j_f_gb�aZ\_jr_gby�]jmah\hc�hi_jZpbb��hl�
khhl\_lkl\mxs_]h� \eZ^_evpZ�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Z�
gby��dhgljZ]_glZ�eb[h�ihevah\Zl_ey. 
<� lhf� kemqZ_�� dh]^Z�`_e_agh^hjh`guc� imlv� g_h[s_]h� ihevah\Zgby g_�

h[kem`b\Z_lky� ehdhfhlb\hf� i_j_\haqbdZ� i_j_^ZqZ� \Z]hgh\�� dhgl_cg_jh\�
i_j_\haqbdhf�b�ihke_^mxsbc�bo�ijb_f�i_j_\haqbdhf� hkms_kl\eyxlky�gZ�
\uklZ\hqguo� imlyo��Ihwlhfm� \j_fy� gZoh`^_gby� \Z]hgh\�� dhgl_cg_jh\� gZ�
lZdhf�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby bkqbkey_lky�k�fhf_glZ�
i_j_^Zqb�i_j_\haqbdhf� �`_e_agh^hjh`ghc�klZgpb_c) \Z]hgh\�gZ�\uklZ\hq�
guo�imlyo�khhl\_lkl\mxs_fm�\eZ^_evpm�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�
ihevah\Zgby��dhgljZ]_glm�beb�ihevah\Zl_ex�^h�fhf_glZ�\ha\jZs_gby b�h[�
jZlghc�i_j_^Zqb�wlbo�\Z]hgh\ gZ�\uklZ\hqguo�imlyo� 
<�h[hbo�mdZaZgguo�kemqZyo�mq_l�\j_f_gb�gZoh`^_gby�\Z]hgh\��dhgl_c�

g_jh\� gZ� `_e_agh^hjh`ghf� imlb� g_h[s_]h� ihevah\Zgby� aZ\_jrZ_lky� mdZ�
aZgguf�\ur_�ihjy^dhf�lhevdh�ijb�mkeh\bb�hnhjfe_gby�khhl\_lkl\mxsbf�
\eZ^_evp_f�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�� dhgljZ]_glhf�
beb� ihevah\Zl_e_f� g_h[oh^bfuo� ^ey� i_j_^Zqb� ]jmaZ� i_j_\hahqguo� ^hdm�
f_glh\��<� i_j_\hahqgu_� ^hdmf_glu� ^he`gu� [ulv� \g_k_gu� \k_� lj_[m_fu_�
k\_^_gby��ijhklZ\e_gu�gZ^e_`Zsb_�hlf_ldb��ijbeh`_gu�g_h[oh^bfu_� kh�
ijh\h^bl_evgu_�^hdmf_glu�b�l� i��Ijb�gZjmr_gbb�jZkkfZljb\Z_fh]h�iheh�
`_gby�\Z]hgu��dhgl_cg_ju�gZoh^ylky�gZ�hl\_lkl\_gghf�ijhklh_�\eZ^_evpZ�
`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Z�
l_ey�^h�\uiheg_gby�mdZaZggh]h�lj_[h\Zgby� 
IZfyldZ� ijb_fhk^ZlqbdZ�� dZd� hlf_qZehkv� jZg__�� kem`bl� hkgh\guf� ^h�

dmf_glhf��ih^l\_j`^Zxsbf�i_j_^Zqm� �ih^Zqm��m[hjdm��\Z]hgh\�f_`^m�i_�
j_\haqbdhf� b� \eZ^_evp_f�`_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby��
dhgljZ]_glhf� beb� ihevah\Zl_e_f��F_klh� b� ihjy^hd� \uiheg_gby� ijb_fh-
k^Zlhqguo� hi_jZpbc� hij_^_eyxlky� \� khhl\_lkl\mxs_f� ^h]h\hj_� �gZ� wdk�
iemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�
m[hjdm�\Z]hgh\���Ijb_fh-k^Zlhqgu_�hi_jZpbb� aZdexqZxlky�\�l_ogbq_kdhf�
b� dhff_jq_kdhf� hkfhlj_� \Z]hgh\�� dhgl_cg_jh\�� b� \j_fy� bo� ijhba\h^kl\Z�
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ghjfbjm_lky� M@L�� LZd�� mdZaZggh_� \j_fy� hij_^_ey_lky� \� aZ\bkbfhklb� hl�
dhebq_kl\Z�i_j_^Z\Z_fuo�\Z]hgh\��gh�g_�[he__�h^ghc fbgmlu�gZ�\Z]hg�b����
fbgml�gZ�\kx�h^gh\j_f_ggh�ij_^ty\ey_fmx�d�i_j_^Zq_�iZjlbx�\Z]hgh\� 
DZd�m`_�hlf_qZehkv��h�ij_^klhys_c�ih^Zq_�\Z]hgh\�i_j_\haqbd�^he`_g�

m\_^hfblv�khhl\_lkl\mxs_]h�\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�
ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Zl_ey�g_�f_g__�q_f�aZ�^\Z�qZkZ�^h�ih�
^Zqb�\Z]hgh\��IjZ\beZfb�wdkiemZlZpbb� �i������\�kemqZ_�gZjmr_gby�mdZaZg�
ghc� ghjfu� ijb� ih^Zq_� \Z]hgh\� ehdhfhlb\hf� i_j_\haqbdZ� ij_^mkfhlj_gh��
qlh�\Z]hgu�kqblZxlky�ih^Zggufb�b�hieZqb\Z_fh_�\j_fy�ihevah\Zgby�\Z]h�
gZfb�bkqbkey_lky�ke_^mxsbf�h[jZahf� 
��� ijb� ih^Zq_� [_a� m\_^hfe_gby� ± ih� bkl_q_gbb� ^\mo� qZkh\� k� fhf_glZ�

nZdlbq_kdhc�ih^Zqb�\Z]hgh\; 
2) ijb�ih^Zq_�jZg__� mklZgh\e_ggh]h� \� m\_^hfe_gbb� kjhdZ� ± k�fhf_glZ�

gZklmie_gby�wlh]h�kjhdZ� 
3) ijb� ih^Zq_� k� hiha^Zgb_f� ih� kjZ\g_gbx� k� mdZaZgguf� \� m\_^hfe_gbb�

kjhdhf�± k�fhf_glZ�nZdlbq_kdhc�ih^Zqb�\Z]hgh\��Z�ijb�hiha^Zgbb�[he__�^\mo�
qZkh\�i_j_\haqbd�h[yaZg�i_j_^Zlv�gh\h_�m\_^hfe_gb_�h�ij_^klhys_c�ih^Zq_� 
Khhl\_lkl\_ggh�b�\eZ^_e_p�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Z�

gby��dhgljZ]_gl�beb�ihevah\Zl_ev�ijb�]hlh\ghklb�\Z]hgh\�d�m[hjd_�k�`_e_a�
gh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�eb[h�\uklZ\hqgh]h�imlb� ^he`_g�
i_j_^Zlv�i_j_\haqbdm� k\b^_l_evkl\mxs__�h[� wlhf�m\_^hfe_gb_�h�\j_f_gb�
aZ\_jr_gby�]jmah\hc�hi_jZpbb� 
LZdbf�h[jZahf��i_j\bqgufb�^hdmf_glZfb�^ey�aZiheg_gby�\_^hfhkl_c�ih�

^Zqb�b�m[hjdb�\Z]hgh\��gZ�hkgh\Zgbb�dhlhjuo�mqblu\Z_lky�\j_fy�gZoh`^_gby�
\Z]hgh\�� dhgl_cg_jh\� gZ� `_e_agh^hjh`guo� imlyo� g_h[s_]h� ihevah\Zgby� b�
gZqbkey_lky�ieZlZ� aZ�ihevah\Zgb_� \Z]hgZfb��dhgl_cg_jZfb��gZjy^m� k�iZfyl�
dZfb�ijb_fhk^ZlqbdZ�y\eyxlky�lZd`_�dgb]b�m\_^hfe_gbc�h�\j_f_gb�ih^Zqb�
\Z]hgh\�ih^�ih]jmadm�beb�\u]jmadm��dgb]b�m\_^hfe_gbc�h�\j_f_gb�aZ\_jr_�
gby�]jmah\hc�hi_jZpbb��Zdlu�h[s_c�nhjfu��\�kemqZ_�bo�khklZ\e_gby�. 
IZfyldb� ijb_fhk^ZlqbdZ� b� \_^hfhklb� ih^Zqb� b� m[hjdb� \Z]hgh\� ^he`gu�

[ulv�ih^ibkZgu�ij_^klZ\bl_eyfb�h[_bo�klhjhg� �i_j_\haqbdZ�b�\eZ^_evpZ�`_�
e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Zl_ey���Z�
ijb�gZebqbb�jZagh]eZkbc�ih�mdZaZgguf�\�gbo�^Zgguf�ij_^klZ\bl_ev�\eZ^_evpZ�
`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Zl_ey�
bf__l�ijZ\h�h^gh\j_f_ggh�baeh`blv�ijhlb\� aZibk_c�k\hb�h[hkgh\Zggu_�\ha�
jZ`_gby��<�kemqZ_�hldZaZ�hl�ih^ibkZgby�ij_^klZ\bl_e_f�\eZ^_evpZ�`_e_agh^h�
jh`gh]h� imlb� g_h[s_]h� ihevah\Zgby�� dhgljZ]_glZ� beb� ihevah\Zl_ey� iZfyldb�
ijb_fhk^ZlqbdZ��\_^hfhklb�ih^Zqb�b�m[hjdb�\Z]hgh\�khklZ\ey_lky�Zdl�h[s_c�
nhjfu��h�q_f�^_eZ_lky�hlf_ldZ�\�mdZaZgguo ^hdmf_glZo� 
G_h[oh^bfh� hlf_lblv�� qlh� \� � ^h]h\hjZo� gZ� wdkiemZlZpbx� `_e_agh^h�

jh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\� ijb�
\uiheg_gbb�khhl\_lkl\mxsbo�hi_jZpbc�gZ�`_e_agh^hjh`ghf imlb�g_h[�
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s_]h�ihevah\Zgby� � ehdhfhlb\hf� \eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[�
s_]h�ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Zl_ey fh`_l�[ulv�mklZgh\e_gh�
l_ogheh]bq_kdh_� \j_fy�� g_� \dexqZ_fh_� \� ieZlm� aZ� ihevah\Zgb_� \Z]hgZfb��
dhgl_cg_jZfb. Ijb�hij_^_e_gbb�\�\_^hfhklb�ih^Zqb�b�m[hjdb�\Z]hgh\�\j_�
f_gb�bo�ijhklhy�^ey�gZqbke_gby�ieZlu�aZ�ihevah\Zgb_�wlh�l_ogheh]bq_kdh_�
\j_fy�\uqblZ_lky�ba�h[s_]h�\j_f_gb�gZoh`^_gby�\Z]hgh\�gZ�khhl\_lkl\m�
xs_f�`_e_agh^hjh`ghf� imlb� g_h[s_]h� ihevah\Zgby��Kh]eZkgh�IjZ\beZf�
wdkiemZlZpbb��i� ����\�mdZaZggh_�l_ogheh]bq_kdh_�\j_fy�\dexqZ_lky� 
± \j_fy� gZ� fZg_\jh\mx� jZ[hlm� k� khklZ\Zfb� beb� ]jmiiZfb� \Z]hgh\� ih�

jZknhjfbjh\Zgbx�� ih^]jmiibjh\d_�� ih^Zq_� d� f_klZf� ih]jmadb� eb[h� \u�
]jmadb��m[hjd_�bo�k�wlbo�f_kl�ihke_�hdhgqZgby�]jmah\uo�hi_jZpbc� 
± \j_fy�gZ�i_j_^\b`_gb_� \Z]hgh\�b� \uiheg_gb_�fZg_\jh\uo�hi_jZpbc�

gZ�`_e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby� 
± \j_fy� gZ� jZknhjfbjh\Zgb_� b� nhjfbjh\Zgb_� khklZ\h\� gZ�`_e_agh^h�

jh`ghf�imlb�g_h[s_]h�ihevah\Zgby� 
<�jy^_� kemqZ_\�ijb�hij_^_e_gbb� \j_f_gb�gZoh`^_gby�\Z]hgh\�gZ�`_�

e_agh^hjh`ghf�imlb�g_h[s_]h�ihevah\Zgby�g_h[oh^bfh�mqblu\Zlv�\j_fy��
aZnbdkbjh\Zggh_� khklZ\e_ggufb� ZdlZfb� h[s_c�nhjfu��LZd�� ijb� ih^Zq_�
i_j_\haqbdhf� ih^� ih]jmadm� k� kh]eZkby� ]jmahhlijZ\bl_ey� ihjh`gbo� g_�
hqbs_gguo� \Z]hgh\� i_j_\haqbdZ� b� \uiheg_gbb� khhl\_lkl\mxsbo� jZ[hl�
]jmahhlijZ\bl_e_f� i_j_\haqbd� ^he`_g� khklZ\blv� Zdl h[s_c� nhjfu�� gZ�
hkgh\Zgbb�dhlhjh]h�\j_fy�gZ�hqbkldm�g_�\dexqZ_lky�\�hieZqb\Z_fh_�\j_�
fy�ihevah\Zgby�lZdbfb�\Z]hgZfb (i� ���IjZ\be�wdkiemZlZpbb�� 
I_j_\haqbd�^he`_g� lZd`_� khklZ\blv� Zdl�h[s_c�nhjfu�ijb� aZ^_j`d_�bf�

ijb_fZ�\Z]hgh\��ij_^ty\e_gguo�d�k^Zq_�k�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�
ihevah\Zgby��ih�aZ\bkysbf�hl�i_j_\haqbdZ�ijbqbgZf��hlkmlkl\b_�ij_^klZ\b�
l_ey�beb�ehdhfhlb\Z�i_j_\haqbdZ�b�^j����<j_fy� aZ^_j`db�ijb_fZ� \Z]hgh\� \�
wlhf�kemqZ_�gZ�hkgh\Zgbb�lZdh]h�ZdlZ�bkdexqZ_lky�ba�hieZqb\Z_fh]h�\j_f_gb 
gZoh`^_gby� \Z]hgh\�gZ� khhl\_lkl\mxs_f�`_e_agh^hjh`ghf�imlb�g_h[s_]h�
ihevah\Zgby� 
<�khhl\_lkl\bb�k�i� ���IjZ\be�wdkiemZlZpbb�Zdl�h[s_c�nhjfu��khklZ\�

ey_fuc� miheghfhq_gguf� ij_^klZ\bl_e_f� i_j_\haqbdZ�� ^he`_g� nbdkbjh�
\Zlv�gZjmr_gby�lj_[h\Zgbc�ghjfZlb\guo�ijZ\h\uo�Zdlh\��iheh`_gbc�^h]h�
\hjh\� k� i_j_\haqbdhf�� \ke_^kl\b_� dhlhjuo� \Z]hgu� g_� ijbgylu�
i_j_\haqbdhf�hl�\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��
dhgljZ]_glZ�beb�ihevah\Zl_ey��IjZ\beZfb�wdkiemZlZpbb�d lZdbf�gZjmr_gb�
yf hlg_k_gu� g_hqbkldZ� \Z]hgh\�� g_ijZ\bevgu_ bo� aZ]jmadZ� gZeh`_gb_�
iehf[� �AIM��� ih\j_`^_gb_� \Z]hgh\� gZ� `_e_agh^hjh`ghf� imlb� g_h[s_]h�
ihevah\Zgby b� ^jm]b_� ijbqbgu�� <� mdZaZgguo� kemqZyo� gZ� hkgh\Zgbb� ZdlZ�
h[s_c�nhjfu�\j_fy�gZoh`^_gby�lZdbo�\Z]hgh\�gZ�`_e_agh^hjh`ghf�imlb�
g_h[s_]h�ihevah\Zgby�kqblZ_lky�^h�fhf_glZ�ijb_fZ�bo�i_j_\haqbdhf�ihke_�
mkljZg_gby� khhl\_lkl\mxs_]h� gZjmr_gby� \eZ^_evp_f� `_e_agh^hjh`gh]h�
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imlb�g_h[s_]h�ihevah\Zgby��dhgljZ]_glhf��ihevah\Zl_e_f��]jmahhlijZ\bl_�
e_f�beb�]jmahihemqZl_e_f� 
:dlu�h[s_c�nhjfu�khklZ\eyxlky�i_j_\haqbdhf�b�^ey�nbdkbjh\Zgby� aZ�

^_j`db� \Z]hgh\� �g_aZ\bkbfh� hl� bo� ijbgZ^e_`ghklb�� gZ� `_e_agh^hjh`guo�
klZgpbyo�hlijZ\e_gby��gZagZq_gby�b�\�imlb�ke_^h\Zgby�ih�aZ\bkysbf�hl�]jm�
ahhlijZ\bl_ey��]jmahihemqZl_ey��\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_�
]h�ihevah\Zgby��dhgljZ]_glZ�beb�ihevah\Zl_ey�ijbqbgZf��LZdb_�Zdlu�\�^Zev�
g_cr_f� kem`Zl� ^ey� hij_^_e_gby� \j_f_gb� aZ^_j`db� \Z]hgh\� � b� gZqbke_gby�
khhl\_lkl\mxsbo�ieZl_`_c�i_j_\haqbdhf��Ijb�wlhf�kms_kl\mxl�hij_^_e_g�
gu_�hkh[_gghklb�khklZ\e_gby�Zdlh\�h[s_c�nhjfu�\�mdZaZgguo�kemqZyo� Ih�
jy^hd�hnhjfe_gby�aZ^_j`db�\Z]hgh\�gZ�`_e_agh^hjh`guo�klZgpbyo�\�imlb�
ke_^h\Zgby� \ke_^kl\b_� g_ijb_fZ� \Z]hgh\� `_e_agh^hjh`ghc� klZgpb_c�
gZagZq_gby \�k\yab�k�hlkmlkl\b_f�\hafh`ghklb�gZdhie_gby�gZ�g_c�\Z]hgh\�
beb�l_ogheh]bq_kdbfb�aZljm^g_gbyfb�\�wdkiemZlZpbhgghc�jZ[hl_�ih�aZ\b�
kysbf�hl�  ]jmahhlijZ\bl_ey��]jmahihemqZl_ey��\eZ^_evpZ�`_e_agh^hjh`gh�
]h� imlb� g_h[s_]h� ihevah\Zgby�� dhgljZ]_glZ� beb� ihevah\Zl_ey� ijbqbgZf�
hij_^_e_g \�i� ���IjZ\be wdkiemZlZpbb�  
        

1.5 Hij_^_e_gb_�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb�b�dhgl_cg_jZfb� 
        Mkeh\by�hk\h[h`^_gby�hl�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb�� 
        b�dhgl_cg_jZfb 

 
<�ijhp_kk_�hkms_kl\e_gby� ]jmah\uo�hi_jZpbc��ijb� aZ^_j`dZo \Z]hgh\��

dhgl_cg_jh\�gZ�`_e_agh^hjh`guo�klZgpbyo��\�lhf�qbke_�\�imlb�ke_^h\Zgby��
ih�aZ\bkysbf�hl�]jmahhlijZ\bl_e_c��]jmahihemqZl_e_c�ijbqbgZf�\Z]hgu�b�
dhgl_cg_ju� g_� fh]ml� [ulv� bkihevah\Zgu� \� i_j_\hahqghf� ijhp_kk_� b� g_�
ijbghkyl� khhl\_lkl\mxsb_� k\yaZggu_� k� gbf� ^hoh^u� bo� \eZ^_evpm-
i_j_\haqbdm��Ijb� wlhf� i_j_\haqbd� g_k_l� hij_^_e_ggu_� jZkoh^u�� dhlhju_�
g_\hafh`gh� mqblu\Zlv� \� lZjbn_� gZ� i_j_\hadm� \� k\yab� k� kms_kl\_ggufb�
hkh[_gghklyfb� jZ[hlu� jZaebqguo� ]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c��
>ey�dhfi_gkZpbb� wlbo� aZljZl�i_j_\haqbdh\� aZdhgh^Zl_evkl\hf ij_^mkfZl�
jb\Z_lky�\g_k_gb_�ieZlu�aZ�ihevah\Zgb_�\Z]hghf��dhgl_cg_jhf�i_j_\haqbdZ�� 
Kh]eZkgh�M@L�(i� 43) b Bgkljmdpbb�h�ihjy^d_�mklZgh\e_gby�b�ijbf_g_�

gby� lZjbnh\� [4] ieZlZ� aZ� ihevah\Zgb_� \Z]hghf�� dhgl_cg_jhf� i_j_\haqbdZ�
\abfZ_lky�aZ�\k_�\j_fy�bo�gZoh`^_gby�m�]jmahhlijZ\bl_e_c��]jmahihemqZl_�
e_c�ih^�ih]jmadhc��\u]jmadhc��Z�lZd`_�aZ�\j_fy�aZ^_j`db�wlbo�\Z]hgh\��dhg�
l_cg_jh\�gZ�`_e_agh^hjh`guo�klZgpbyo�hlijZ\e_gby��gZagZq_gby�b�\�imlb�
ke_^h\Zgby�ih� aZ\bkysbf�hl�]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�ijbqbgZf�
�hnhjfe_gb_�i_j_\hahqguo�^hdmf_glh\��kh\_jr_gb_�lZfh`_gguo�hi_jZpbc�
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b�^j����LZjbnu�aZ�ihevah\Zgb_�\Z]hgZfb��dhgl_cg_jZfb�^bnn_j_gpbjmxlky�
ih�ke_^mxsbf�ijbagZdZf� 
± lbim� \Z]hgZ�� dhgl_cg_jZ� ± \Z]hgu�ih^jZa^_eyxlky�gZ� mgb\_jkZevgu_�

�djulu_��ihem\Z]hgu��ieZlnhjfu��b� ki_pbZebabjh\Zggu_�� Z� dhgl_cg_ju� \�
aZ\bkbfhklb�hl�^ebgu�± gZ���-, 20- b���-nmlh\u_� 
± ijh^he`bl_evghklb�ihevah\Zgby�\Z]hghf��dhgl_cg_jhf �hieZqb\Z_fh�

fm�\j_f_gb�ihevah\Zgby�� 
± jZaf_jZf�kmlhqgh]h�\Z]hghh[hjhlZ��dhgl_cg_jhh[hjhlZ� 
>ey�hij_^_e_gby�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb��dhgl_cg_jZfb�jZkkqb�

lu\Z_lky� hieZqb\Z_fh_� \j_fy� ihevah\Zgby�� dhlhjh_� ij_^klZ\ey_l� kh[hc�
\j_fy�gZoh`^_gby�\Z]hgZ��dhgl_cg_jZ�m�]jmahhlijZ\bl_ey��]jmahihemqZl_ey��
Ihjy^hd�hij_^_e_gby�mdZaZggh]h�\j_f_gb�\� aZ\bkbfhklb�hl�ijbgZ^e_`gh�
klb�h[kem`b\Zxs_]h�`_e_agh^hjh`guc�imlv�g_h[s_]h�ihevah\Zgby�ehdh�
fhlb\Z�jZkkfhlj_g�\�ih^jZa^. 1.4. Ijb�wlhf g_h[oh^bfh�hlf_lblv��qlh�kh�
]eZkgh� Bgkljmdpbb� h� ihjy^d_� mklZgh\e_gby� b� ijbf_g_gby� lZjbnh\�
hieZqb\Z_fh_� \j_fy� ihevah\Zgby� \Z]hghf�� dhgl_cg_jhf� ^ey� bkqbke_gby�
khhl\_lkl\mxs_c�ieZlu�hdjm]ey_lky�^h�p_eh]h�qZkZ��\j_fy�f_g__����fbgml�
g_�ijbgbfZ_lky�\�jZkq_l��Z�\j_fy�hl����fbgml�^h�h^gh]h�qZkZ�ijbgbfZ_lky�
aZ�iheguc�qZk�� 
Hij_^_e_ggu_�hkh[_gghklb�kms_kl\mxl�ijb�gZqbke_gbb�ieZlu�aZ�ihevah�

\Zgb_� \Z]hgZfb� j_njb`_jZlhjghc� k_dpbb�� kp_iZ�� Z� lZd`_� dmjkbjmxsbfb�
]jmiihc�dZd�\�ihjh`g_f��lZd�b�\�]jm`_ghf�khklhygbb��ohii_j�± ^haZlhjgZy��
^mfidZjgZy�\_jlmrdZ�b�^j����< khhl\_lkl\bb�k�Bgkljmdpb_c�h�ihjy^d_�mklZ�
gh\e_gby�b�ijbf_g_gby�lZjbnh\�ieZlZ�aZ�ihevah\Zgb_�mdZaZggufb�\Z]hgZfb�
\abfZ_lky�bkoh^y�ba�\j_f_gb�hdhgqZgby�ih]jmadb��\u]jmadb�ihke_^g_]h�\Z]h�
gZ�lZdhc�k_dpbb��kp_iZ�beb�]jmiiu��>Zggh_�iheh`_gb_�h[mkeh\e_gh�l_f��qlh�
hl^_evgu_� \Z]hgu� \� wlhf� kemqZ_� \ke_^kl\b_� bo� ki_pbnbdb� ij_^klZ\eyxl�
kh[hc�g_hlt_fe_fmx�qZklv�j_njb`_jZlhjghc�k_dpbb��kp_iZ��]jmiiu�  
<�l_o�kemqZyo��dh]^Z�\�^h]h\hj_�gZ�wdkiemZlZpbx�`_e_agh^hjh`gh]h�im�

lb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\�mklZgh\e_gh�l_o�
gheh]bq_kdh_�\j_fy��g_�\dexqZ_fh_�\�ieZlm�aZ�ihevah\Zgb_�\Z]hgZfb��dhg�
l_cg_jZfb� �kf�� ih^jZa^. 1����� Z� \Z]hgu�� dhgl_cg_ju� i_j_\haqbdZ�
\ha\jZsZxlky�jZg__�wlh]h�l_ogheh]bq_kdh]h�\j_f_gb�ieZlZ�aZ�ihevah\Zgb_�
bfb�\abfZ_lky�aZ���qZk� 
IeZlZ� aZ� ihevah\Zgb_� \Z]hghf�� dhgl_cg_jhf� i_j_\haqbdZ� \abfZ_lky� ih�

lZjbnZf��mklZgh\e_gguf�\�lZ[ebpZo���±���Bgkljmdpbb�h�ihjy^d_�mklZgh\�
e_gby�b�ijbf_g_gby�lZjbnh\��Ijb�wlhf�\�kemqZ_�aZ^_j`db�\Z]hgZ��dhgl_c�
g_jZ i_j_\haqbdZ�gZ�`_e_agh^hjh`guo�klZgpbyo�hlijZ\e_gby��gZagZq_gby�b�
\� imlb� ke_^h\Zgby� ih� aZ\bkysbf� hl� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�
ijbqbgZf�ieZlZ�aZ�\j_fy�aZ^_j`db�lZdh]h�\Z]hgZ��dhgl_cg_jZ�\abfZ_lky�ih�
fZdkbfZevghfm� lZjbnm�� mdZaZgghfm� \� lZ[ebpZo� ��±���� l� _�� ijb� kmlhqghf�
\Z]hghh[hjhl_�^h����\Z]hgh\�b�kmlhqghf�dhgl_cg_jhh[hjhl_�^h����dhgl_c�
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g_jh\� Ke_^m_l� hlf_lblv�� qlh ijb� jZkkfZljb\Z_fhc� aZ^_j`d_� dhgl_cg_jZ�
i_j_\haqbdZ� ieZlZ� gZqbkey_lky� aZ� ihevah\Zgb_� dhgl_cg_jhf� �\� kemqZ_� _]h�
\u]jmadb�ba�\Z]hgZ��beb�\Z]hghf��\h�\k_o�hklZevguo�kemqZyo�� 
<�khhl\_lkl\bb�k�i� ���M@L�aZ�\j_fy�gZoh`^_gby�\Z]hgh\��dhgl_cg_jh\�

]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c� gZ� `_e_agh^hjh`guo� klZgpbyo� ih^�
ih]jmadhc��\u]jmadhc��Z�lZd`_�aZ�\j_fy�aZ^_j`db�wlbo�\Z]hgh\��dhgl_cg_jh\�
gZ�`_e_agh^hjh`guo�klZgpbyo�hlijZ\e_gby��gZagZq_gby�b�\�imlb�ke_^h\Z�
gby�ih�aZ\bkysbf�hl�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�ijbqbgZf��hnhjf�
e_gb_�i_j_\hahqguo�^hdmf_glh\��kh\_jr_gb_�lZfh`_gguo�hi_jZpbc�b�^j���
ij_^mkfhlj_gh�\g_k_gb_�i_j_\haqbdm�]jmahhlijZ\bl_e_f��]jmahihemqZl_e_f�
ieZlu� \� jZaf_j_� 50 % hl�ieZlu�� mklZgh\e_gghc� aZ� ihevah\Zgb_� \Z]hgZfb��
dhgl_cg_jZfb� i_j_\haqbdZ�� G_h[oh^bfh hlf_lblv�� qlh� mdZaZggZy� ieZlZ�
hij_^_ey_lky�^ey�kmlhqgh]h�\Z]hghh[hjhlZ�^h����\Z]hgh\�b�kmlhqgh]h�dhg�
l_cg_jhh[hjhlZ�^h����dhgl_cg_jh\��l� _��ZgZeh]bqgh kemqZx aZ^_j`db�\Z]h�
gZ��dhgl_cg_jZ�i_j_\haqbdZ ih�aZ\bkysbf�hl�]jmahhlijZ\bl_ey��]jmahihem�
qZl_ey�ijbqbgZf�gZ�`_e_agh^hjh`guo�klZgpbyo�hlijZ\e_gby��gZagZq_gby�b�
\�imlb�ke_^h\Zgby�� 
Kh]eZkgh� Bgkljmdpbb� h� ihjy^d_� mklZgh\e_gby� b� ijbf_g_gby� lZjbnh\�

kmlhqguc�\Z]hghh[hjhl ^ey�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�
hij_^_ey_lky� gZ� hkgh\Zgbb� hlq_lZ� h� ijhklh_� \Z]hgh\� gZ� hl\_lkl\_gghklb�
ij_^ijbylby��\�gZklhys__�\j_fy�nhjfZ�DHH-���aZ�f_kyp��ij_^r_kl\mxsbc�
hlq_lghfm�� iml_f� ^_e_gby� dhebq_kl\Z� h[jZ[hlZgguo� aZ� f_kyp� \Z]hgh\� gZ�
dhebq_kl\h�^g_c�\�f_kyp_�� 
IeZlZ�aZ�ihevah\Zgb_�\Z]hgZfb�ijb�\uiheg_gbb�]jmah\uo�hi_jZpbc�i_�

j_\haqbdhf� kh]eZkgh� i� ��� M@L� k� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� g_�
\abfZ_lky��H^gZdh� ijb� hkms_kl\e_gbb� ih]jmahqgh-jZa]jmahqguo� jZ[hl� gZ�
f_klZo�h[s_]h�ihevah\Zgby�kj_^kl\Zfb�]jmahhlijZ\bl_e_c��]jmahihemqZl_�
e_c� hgb� ^he`gu� \ghkblv ieZlm� aZ� ihevah\Zgb_� \Z]hgZfb�� dhgl_cg_jZfb��
< khhl\_lkl\bb�k�Bgkljmdpb_c�h�ihjy^d_�mklZgh\e_gby�b�ijbf_g_gby�lZjb�
nh\�hieZqb\Z_fh_�\j_fy�ihevah\Zgby�\Z]hgZfb�\�lZdhf�kemqZ_�bkqbkey_lky�
k�fhf_glZ�bo�ih^Zqb�d�f_klm�ih]jmadb�beb�\u]jmadb�^h�fhf_glZ�hdhgqZgby�
]jmah\hc�hi_jZpbb�b�ihemq_gby hl�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�m\_�
^hfe_gby�h�]hlh\ghklb�\Z]hgZ�d�m[hjd_�ijb�mkeh\bb�hnhjfe_gby�g_h[oh^b�
fuo�i_j_\hahqguo�^hdmf_glh\�� 
Kmlhqguc� \Z]hghh[hjhl ^ey� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� gZ�f_�

klZo� h[s_]h� ihevah\Zgby� ij_^klZ\ey_l� kh[hc� kj_^g_kmlhqgh_� dhebq_kl\h�
ih]jm`_gguo�b�\u]jm`_gguo�bf�kmffZjgh�\Z]hgh\�aZ�f_kyp��ij_^r_kl\m�
xsbc� hlq_lghfm�� Ijb� wlhf�� _keb� ]jmahhlijZ\bl_ev�� ]jmahihemqZl_ev� g_�
\uihegyeb ]jmah\u_� hi_jZpbb� \� ij_^u^ms_f� f_kyp_� gZ� f_klZo� h[s_]h�
ihevah\Zgby� beb� ih� kh]eZr_gbyf� gZ� `_e_agh^hjh`guo� imlyo� g_h[s_]h�
ihevah\Zgby��\eZ^_evpZfb�dhlhjuo�hgb�g_�y\eyxlky��ieZlZ� aZ�ihevah\Zgb_�
\Z]hghf�gZqbkey_lky�aZ�kmlhqguc�\Z]hghh[hjhl�^h����\Z]hgh\��Ijb�ih]jmad_�
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]jmaZ�\�dhgl_cg_j��\u]jmad_�]jmaZ�ba�g_]h�\�f_klZo�h[s_]h�ihevah\Zgby�ieZ�
lZ�aZ�ihevah\Zgb_�dhgl_cg_jhf�bkqbkey_lky�^ey�kmlhqgh]h�dhgl_cg_jhh[h�
jhlZ�^h����dhgl_cg_jh\�>4].  
Mkeh\by�hk\h[h`^_gby�hl�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb�b�dhgl_cg_�

jZfb hij_^_e_gu�\�i� ����M@L��<� khhl\_lkl\bb� k�gbf� ]jmahhlijZ\bl_ev��
]jmahihemqZl_ev�hk\h[h`^Zxlky�hl�wlhc�ieZlu�\�ke_^mxsbo�kemqZyo: 
± ^_ckl\b_�g_ij_h^hebfhc�kbeu��\h_ggu_�^_ckl\by��[ehdZ^u��wib^_fbb�

b�bgu_ h[klhyl_evkl\Z��dhlhju_�\ua\Zeb�i_j_ju\�^\b`_gby�gZ�`_e_agh^h�
jh`ghf� imlb� g_h[s_]h� ihevah\Zgby� beb� ijb� dhlhjuo� kh]eZkgh� aZdhgh^Z�
l_evkl\m� g_� ^himkdZ_lky� ijhba\h^kl\h� ih]jmahqgh-jZa]jmahqguo� jZ[hl�� Z�
lZd`_�ih�ijbqbg_�Z\Zjbb�\�hj]ZgbaZpbb-]jmahhlijZ\bl_e_��\�j_amevlZl_�q_�
]h�ij_djZs_gZ�__�ijhba\h^kl\_ggZy�^_yl_evghklv�\ l_q_gb_�g_�f_g__�h^gbo�
kmlhd�±  ^h�mkljZg_gby�Z\Zjbb� 
<h� \k_o� wlbo kemqZyo �qj_a\uqZcgu_� h[klhyl_evkl\Z� beb� Z\Zjby� ^ey�

hk\h[h`^_gby� hl� ieZlu� aZ� ihevah\Zgb_� \Z]hgZfb� b� dhgl_cg_jZfb� ^he`_g�
[ulv�khklZ\e_g�Zdl�h[s_c�nhjfu��ih^ibku\Z_fuc�ij_^klZ\bl_e_f�i_j_\ha�
qbdZ�gZ� klZgpbb�ijbfudZgby�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Z�
gby� b� jmdh\h^bl_e_f� khhl\_lkl\mxs_c� hj]ZgbaZpbb� �]jmahhlijZ\bl_ey��
]jmahihemqZl_ey��\eZ^_evpZ�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby��
dhgljZ]_glZ� beb� ihevah\Zl_ey���Kh]eZkgh�IjZ\beZf� wdkiemZlZpbb� \� lZdhf�
Zdl_� mdZau\Zxlky� ijbqbgu� i_j_ju\Z� \� h[jZ[hld_� \Z]hgh\� kh� kkuedhc� gZ�
ghjfZlb\guc� ijZ\h\hc� Zdl� beb� ^hdmf_gl�� k\b^_l_evkl\mxsbc� h� gZebqbb�
g_h[oh^bfuo�^ey�hk\h[h`^_gby�hl�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb��dhgl_c�
g_jZfb�h[klhyl_evkl\��^hdmf_glu�ijbeZ]Zxlky�d�Zdlm�h[s_c�nhjfu���\j_fy�
gZqZeZ�b�hdhgqZgby�i_j_ju\Z�\�h[jZ[hld_�\Z]hgh\��dhebq_kl\h�b�ghf_jZ�g_�
h[jZ[hlZgguo�aZ�\j_fy�^_ckl\by�jZkkfZljb\Z_fuo�h[klhyl_evkl\�\Z]hgh\�b�
dhgl_cg_jh\��^jm]b_�lj_[m_fu_�k\_^_gby; 
± ih^ZqZ�i_j_\haqbdhf�\Z]hgh\��dhgl_cg_jh\�i_j_\haqbdZ�\�dhebq_kl\_��

ij_\urZxs_f� mklZgh\e_ggh_� ^h]h\hjhf� gZ� wdkiemZlZpbx�`_e_agh^hjh`�
gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Zqm�b�m[hjdm�\Z]hgh\��Z�lZd`_�
l_ogbq_kdb�g_bkijZ\guo�\Z]hgh\��dhgl_cg_jh\�i_j_\haqbdZ� 
>Zggh_�iheh`_gb_�h[mkeh\e_gh�l_f��qlh�i_j_\haqbd�h[yaZg�ih^Z\Zlv�\Z�

]hgu��dhgl_cg_ju�i_j_\haqbdZ�\�khhl\_lkl\bb�k�aZdexq_gguf�^h]h\hjhf�gZ�
wdkiemZlZpbx�`_e_agh^hjh`gh]h�imlb�g_h[s_]h�ihevah\Zgby�beb�gZ�ih^Z�
qm�b�m[hjdm�\Z]hgh\��b�ij_\ur_gb_�bo�dhebq_kl\Z�\�jZkkfZljb\Z_fhf�kem�
qZ_�[m^_l�y\eylvky�gZjmr_gb_f�lZdh]h�^h]h\hjZ�i_j_\haqbdhf��GZjmr_gb_�
kh� klhjhgu� i_j_\haqbdZ� ± wlh�b� ih^ZqZ� l_ogbq_kdb� g_bkijZ\guo� \Z]hgh\��
dhgl_cg_jh\�i_j_\haqbdZ��lZd�dZd�kh]eZkgh�i� 40 M@L�hg�h[yaZg�ih^Z\Zlv�
bo�bkijZ\gufb�\�l_ogbq_kdhf�hlghr_gbb��]h^gufb�^ey�i_j_\hadb�dhgdj_l�
gh]h�]jmaZ��l� _��bkijZ\gufb�b�\�dhff_jq_kdhf�hlghr_gbb��Ihwlhfm�\�mdZ�
aZgguo�kemqZyo�]jmahhlijZ\bl_ev��]jmahihemqZl_ev�lZd`_�hk\h[h`^Z_lky�hl�
ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb�b�dhgl_cg_jZfb�� 
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2 BFMS?KL<?GG:Y HL<?LKL<?GGHKLV A:�G:JMR?GB? 
H;YA:L?EVKL<�IJB�I?J?<HAD:O @?E?AGH>HJH@GUF 
LJ:GKIHJLHF. HL<?LKL<?GGHKLV�KLHJHG� 
A:�G?<UIHEG?GB?�IJBGYLHC�A:Y<DB�G:�I?J?<HADM� 
=JMAH<�@?E?AGH>HJH@GUF�LJ:GKIHJLHF  
 

2.1 Nhjfu�b�hkgh\Zgby�bfms_kl\_gghc�hl\_lkl\_gghklb 
 
<� kemqZ_� g_bkiheg_gby� beb� g_gZ^e_`Zs_]h� bkiheg_gby� mqZklgbdZfb�

ijZ\hhlghr_gbc�gZ�`_e_agh^hjh`ghf� ljZgkihjl_� k\hbo�h[yaZgghkl_c�^ey�
gZjmrbl_e_c�ij_^mkfhlj_gu�hij_^_e_ggu_ kZgdpbb� 
± h]jZgbq_gb_�gZjmrbl_ey�\�ijZ\Zo��gZijbf_j��i_j_\haqbd�bf__l�ijZ\h�

g_�ijbgbfZlv�]jma�d�i_j_\had_�^h�ih]Zr_gby�]jmahhlijZ\bl_e_f�aZ^he`_g�
ghklb�aZ�ij_^u^msmx�i_j_\hadm�� 
± f_ju� hj]ZgbaZpbhggh-ijZ\h\h]h� oZjZdl_jZ� (gZijbf_j�� ij_djZs_gb_�

ih^Zqb�\Z]hgh\�gZ�`_e_agh^hjh`guc�  imlv�  g_h[s_]h�ihevah\Zgby�ih�mdZ�
aZgbx� gZqZevgbdZ� `_e_agh^hjh`ghc� klZgpbb�� j_\bahjZ� ih� [_ahiZkghklb�
^\b`_gby beb� bgki_dlhjZ� �j_\bahjZ�� ih� khojZgghklb� \Z]hggh]h� iZjdZ� ^h�
mkljZg_gby�g_bkijZ\ghkl_c��m]jh`Zxsbo�[_ahiZkghklb�^\b`_gby�b�wdkiem�
ZlZpbb�`_e_agh^hjh`gh]h�ljZgkihjlZ��khojZgghklb�\Z]hggh]h�iZjdZ); 
± \haf_s_gb_�m[uldh\�b�l��^� [5]. 
Ijbf_g_gb_�d�gZjmrbl_ex�^Zgguo�kZgdpbc�hagZqZ_l�\haeh`_gb_�gZ�g_�

]h�hl\_lkl\_gghklb�aZ�^hims_ggh_�gZjmr_gb_��<Z`g_cr__�agZq_gb_�bf__l�
\haeh`_gb_� gZ� gZjmrbl_ey� bfms_kl\_gghc� �^_g_`ghc�� hl\_lkl\_gghklb� 
=jZ`^Zgkdh_� aZdhgh^Zl_evkl\h J_kim[ebdb� ;_eZjmkv� ij_^mkfZljb\Z_l 
bfms_kl\_ggmx hl\_lkl\_gghklv�\�nhjf_: 
���\haf_s_gby�m[uldh\� 
���mieZlu�g_mklhcdb� 
M[uldb ± wlh� ijhba\_^_ggu_� ebphf� �xjb^bq_kdbf� beb� nbabq_kdbf��

jZkoh^u��mljZlZ�beb�ih\j_`^_gb_�_]h�bfms_kl\Z��Z�lZd`_�g_�ihemq_ggu_�bf�
^hoh^u��dhlhju_�ebph�ihemqbeh�[u��_keb�[u�h[yaZl_evkl\h�[ueh�\uiheg_�
gh��JZaebqZxl�^\Z \b^Z�m[uldh\: j_Zevguc�ms_j[��khklhysbc�\�mf_gvr_gbb�
gZebqgh]h�bfms_kl\Z� �gZijbf_j��mljZlZ�i_j_\habfh]h�]jmaZ���b�mims_ggZy�
\u]h^Z��ij_^klZ\eyxsZy�kh[hc�g_�ihemq_ggu_�ebphf�^hoh^u�ba-aZ�gZjmr_�
gby k\hbo h[yaZgghkl_c�^jm]hc�klhjhghc� 
G_mklhcdZ ± wlh� hij_^_e_ggZy� aZdhgh^Zl_evkl\hf� beb� ^h]h\hjhf� ^_�

g_`gZy�kmffZ��mieZqb\Z_fZy�ijb�g_bkiheg_gbb�beb�g_gZ^e_`Zs_f�bkihe�
g_gbb� h[yaZgghkl_c� ^he`gbdhf�� G_mklhcdZ� lZd`_� ih^jZa^_ey_lky� gZ� ^\Z�
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\b^Z��rljZn �g_mklhcdZ�� mklZgZ\eb\Z_fZy� aZjZg__� \� l\_j^hf� jZaf_j_�beb�
ijhp_glghf�hlghr_gbb��b�i_gy �g_mklhcdZ��mklZgZ\eb\Z_fZy�gZ�kemqZc�ijh�
kjhqdb�bkiheg_gby�h[yaZl_evkl\Z��hij_^_ey_fZy�\�ijhp_glZo�b�\aukdb\Z_�
fZy g_ij_ju\gh�aZ�dZ`^uc�^_gv�ijhkjhqdb� [6]. 
Bfms_kl\_ggZy�hl\_lkl\_gghklv�xjb^bq_kdbo��hj]ZgbaZpbc� b�nbabq_kdbo�

�]jZ`^Zg��ebp�gZklmiZ_l�lhevdh�ijb�gZebqbb�hij_^_e_gguo��ij_^mkfhlj_gguo�
\ ijZ\h\uo ghjfZo��hkgh\Zgbc��Ih�h[sbf�ghjfZf�]jZ`^Zgkdh]h�aZdhgh^Zl_ev�
kl\Z�hkgh\Zgbyfb�bfms_kl\_gghc�hl\_lkl\_gghklb y\eyxlky [5]: 

1 Ijhlb\hijZ\gh_�ih\_^_gb_ ± wlh�ih\_^_gb_��dhlhjh_�g_�khhl\_lkl\m_l�
ghjfZf�ijZ\Z��<�ijZ\hhlghr_gbyo�gZ�`_e_agh^hjh`ghf�ljZgkihjl_�ijhlb�
\hijZ\gh_�ih\_^_gb_�aZdexqZ_lky�\�g_bkiheg_gbb��gZijbf_j��g_ih^ZqZ�\Z�
]hgh\�ih^�ih]jmadm��g_�mdZaZgb_�\�`_e_agh^hjh`ghc�gZdeZ^ghc�fZkku�]jm�
aZ�� g_ij_^ty\e_gb_� ]jmaZ� d� i_j_\had_�� beb� g_gZ^e_`Zs_f� bkiheg_gbb�
�gZijbf_j��gZjmr_gb_�ijZ\be�iehf[bjh\Zgby�\Z]hgh\��ijhkjhqdZ�\�^hklZ\�
d_� ]jmaZ�� gZjmr_gb_� mklZgh\e_gguo� lj_[h\Zgbc� d� lZj_� b� miZdh\d_� ]jmaZ��
h[yaZgghkl_c�mqZklgbdZfb�ijZ\hhlghr_gbc� 
Ijhlb\hijZ\gh_� ih\_^_gb_� fh`_l� \ujZ`Zlvky� b� \� lhf�� qlh h[yaZggh_�

ebph��i_j_\haqbd��]jmahhlijZ\bl_ev��]jmahihemqZl_ev��fh]eh�ij_^hl\jZlblv�
gZjmr_gb_��gh�g_�ijbgyeh�^ey�wlh]h�\k_o�g_h[oh^bfuo�f_j��\ul_dZxsbo�ba�
lj_[h\Zgbc�aZdhgh^Zl_evkl\Z� 

2 Hij_^_e_ggu_�\j_^gu_�ihke_^kl\by��gZklmib\rb_ \�j_amevlZl_�ijhlb�
\hijZ\gh]h�ih\_^_gby��Ih^�\j_^gufb�ihke_^kl\byfb�ihgbfZ_lky�gZg_k_gb_�
m[uldh\ �gZijbf_j��ihjqZ� ]jmaZ�\�j_amevlZl_�g_\uiheg_gby�i_j_\haqbdhf�
kjhdZ�^hklZ\db�]jmaZ). 

3 IjbqbggZy� k\yav� f_`^m� ijhlb\hijZ\guf� ih\_^_gb_f� b� gZebqb_f�
\j_^guo� ihke_^kl\bc�� Wlh� ^_ckl\bl_evgZy�� j_Zevgh� kms_kl\mxsZy� k\yav�
f_`^m�^\mfy�y\e_gbyfb��ba�dhlhjuo�h^gh�± ijbqbgZ��ijhlb\hijZ\gh_�ih\_�
^_gb_��\uau\Z_l�^jm]h_�± ke_^kl\b_��\j_^gu_�ihke_^kl\by���LZdbf�h[jZahf��
^ey�\haeh`_gby�gZ khhl\_lkl\mxs__�ebph� �i_j_\haqbdZ��]jmahhlijZ\bl_ey��
]jmahihemqZl_ey��m[uldh\��ms_j[Z���\hagbdrbo�ijb�i_j_\had_�]jmaZ��^he`�
gh�[ulv�mklZgh\e_gh��qlh�hgb�y\bebkv�ke_^kl\b_f�ijhlb\hijZ\gh]h�ih\_^_�
gby wlh]h�ebpZ �^hims_gguo�bf�gZjmr_gbc�� 
Ijb�hlkmlkl\bb�ijbqbgghc� k\yab�f_`^m�ijhlb\hijZ\guf�ih\_^_gb_f 

i_j_\haqbdZ� �]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� b� gZebqb_f� \j_^guo�
ihke_^kl\bc� �m[uldh\��g_l�b� hkgh\Zgbc� ^ey� \haeh`_gby gZ� g_]h bfms_�
kl\_gghc�hl\_lkl\_gghklb. 

4 <bgZ ± wlh�hij_^_e_ggh_�hlghr_gb_�ebpZ�d�k\h_fm�ijhlb\hijZ\ghfm�ih�
\_^_gbx�b�_]h�ihke_^kl\byf��<bgZ��dZd�ijZ\beh��y\ey_lky�g_h[oh^bfuf mkeh�
\b_f hl\_lkl\_gghklb�b�\ujZ`Z_l�km[t_dlb\gh_�hlghr_gb_�ijZ\hgZjmrbl_ey�d�
bkiheg_gbx�bf�h[yaZgghkl_c��k\h_fm�ih\_^_gbx��b�\hafh`guf�ihke_^kl\byf��
Ijb�hlkmlkl\bb�\bgu g_�gZklmiZ_l�b�bfms_kl\_ggZy�hl\_lkl\_gghklv��b lhevdh�
\�ihjy^d_�bkdexq_gby� aZ�hl^_evgu_�gZjmr_gby��ij_^mkfhlj_ggu_�^_ckl\mx�
sbfb� gZ� `_e_agh^hjh`ghf� ljZgkihjl_� ghjfZlb\gufb� ijZ\h\ufb� ZdlZfb, 
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mklZgh\e_gZ�hl\_lkl\_gghklv�g_aZ\bkbfh�hl�\bgu��gZijbf_j��aZ�g_\uiheg_gb_�
ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmaZ�� 
JZaebqZxl�^\_�nhjfu�\bgu� 
1) mfuk_e ± ebph�hkhagZ_l��ij_^\b^bl��ijhlb\hijZ\guc�oZjZdl_j�k\h_]h�

ih\_^_gby�b�`_eZ_l�eb[h� khagZl_evgh�^himkdZ_l�gZklmie_gb_� \j_^guo�ih�
ke_^kl\bc� �gZijbf_j�� aZ\_^hfh� g_ijZ\bevgh_� mdZaZgb_� ]jmahhlijZ\bl_e_f�
gZbf_gh\Zgby�]jmaZ�k\b^_l_evkl\m_l�h[�mfure_gghc�\bg_�]jmahhlijZ\bl_�
ey��lZd�dZd�\�wlhf�kemqZ_�hg�hkhagZ_l�b�ij_^\b^bl�ijhlb\hijZ\guc�oZjZdl_j�
k\h_]h�ih\_^_gby�b�^himkdZ_l�\hafh`ghklv�ijbqbg_gby�\�j_amevlZl_�wlh]h�
m[uldh\ i_j_\haqbdm�� 

2) g_hklhjh`ghklv ± ebph�g_�ij_^\b^bl�g_[eZ]hijbylguo�ihke_^kl\bc�
k\h_]h�ijhlb\hijZ\gh]h�ih\_^_gby��gh�fh]eh�b�^he`gh�[ueh�bo�ij_^\b^_lv�
�gZijbf_j��ijb�g_kh[ex^_gbb� lj_[h\Zgbc�d� lZj_�b�miZdh\d_� k^Z\Z_fh]h�d�
i_j_\had_� ]jmaZ� ]jmahhlijZ\bl_ev�� ohly� b� g_� ij_^\b^bl� g_[eZ]hijbylguo�
ihke_^kl\bc� k\h_]h� ijhlb\hijZ\gh]h� ih\_^_gby� �\hafh`ghklv� ih\j_`^_�
gby��ihjqb�]jmaZ���h^gZdh�fh]��^he`_g�[ue��ij_^\b^_lv��qlh�^hims_ggh_�bf�
gZjmr_gb_�fh`_l�ijb\_klb�d�g_khojZgghklb�]jmaZ�ijb�i_j_\had_��  
JZaebqZxl� ^\_�nhjfu� g_hklhjh`ghklb�� ]jm[Zy ± gZjmr_gu� we_f_glZj�

gu_��kZfu_�fbgbfZevgu_�lj_[h\Zgby��ij_^ty\ey_fu_�d�ih\_^_gbx�h[yaZg�
gh]h�ebpZ��b�ijhklZy ± fbgbfZevgu_�lj_[h\Zgby�kh[ex^_gu��gh�h[yaZggh_�
ebph�g_�ij_^ijbgbfZ_l� \k_o�g_h[oh^bfuo�f_j�^ey�bkiheg_gby� \haeh`_g�
guo�gZ�g_]h�h[yaZgghkl_c [7]. 
<bgZ�i_j_\haqbdZ��]jmahhlijZ\bl_ey��]jmahihemqZl_ey�dZd�km[t_dlh\�oh�

ayckl\h\Zgby�ij_^klZ\ey_l�kh[hc�\bgm�hj]Zgh\�mijZ\e_gby��ij_^klZ\bl_e_c�
b�jZ[hlgbdh\�km[t_dlZ�ohayckl\h\Zgby��gZ�dhlhjuo�\haeh`_gh�\uiheg_gb_�
hij_^_e_gguo�kem`_[guo�beb�ljm^h\uo�h[yaZgghkl_c� 
G_[eZ]hijbylgu_�ihke_^kl\by�fh]ml�\hagbdgmlv�b�ijb�hlkmlkl\bb�\bgu�

�mfukeZ�beb�g_hklhjh`ghklb��ebpZ� �i_j_\haqbdZ��]jmahhlijZ\bl_ey��]jmah�
ihemqZl_ey���l��_��kemqZcgh��KemqZc ± wlh�g_\bgh\gh_�gZjmr_gb_�h[yaZggh�
klb� �lZdh_��ijb�dhlhjhf�ebph�g_�ij_^\b^bl�g_[eZ]hijbylguo�ihke_^kl\bc�
k\h_]h�ih\_^_gby��g_�fh]eh�b�g_�^he`gh�[ueh�bo�ij_^\b^_lv�� 
H[klhyl_evkl\hf��hk\h[h`^Zxsbf�klhjhgu�hl�hl\_lkl\_gghklb��y\ey_l�

ky�^_ckl\b_�g_ij_h^hebfhc�kbeu��l��_��qj_a\uqZcguo�b�g_ij_^hl\jZlbfuo�
ijb� ^Zgguo� mkeh\byo� h[klhyl_evkl\� �nhjk-fZ`hj���G_ij_h^hebfZy� kbeZ ± 
wlh� h[t_dlb\gh� g_ij_^hl\jZlbfh_� kh[ulb_�� bf_xs__� bkdexqbl_evguc��
qj_a\uqZcguc� oZjZdl_j�� D� gbf� hlghkylky�� gZijbf_j�� klbobcgu_� y\e_gby��
lZdb_��dZd�a_fe_ljyk_gb_��gZ\h^g_gb_�b�l��^���h[klhyl_evkl\Z�h[s_kl\_gghc�
`bagb��\h_ggu_�^_ckl\by��wib^_fbb��djmighfZkrlZ[gu_�aZ[Zklh\db��Z�lZd�
`_�aZij_lbl_evgu_�f_ju�]hkm^Zjkl\_gguo�b�f_`^mgZjh^guo�hj]Zgh\�>8]. 
MdZaZggu_� \ur_� q_luj_� hkgh\Zgby� hl\_lkl\_gghklb� �ijhlb\hijZ\gh_�

ih\_^_gb_��gZebqb_�\j_^guo�ihke_^kl\bc��ijbqbggZy�k\yav�b�\bgZ��g_h[oh�
^bfu� ^ey� \haeh`_gby� hl\_lkl\_gghklb� \ nhjf_� m[uldh\�� >ey� \aukdZgby�
g_mklhcdb��rljZnZ��i_gb��^hklZlhqgh�lhevdh�^\mo�hkgh\Zgbc��ijhlb\hijZ\�
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gh]h�ih\_^_gby�gZjmrbl_ey�b�_]h�\bgu��lZd�dZd�g_mklhcdZ�\aukdb\Z_lky�aZ�
kZf�nZdl�gZjmr_gby�g_aZ\bkbfh�hl�gZebqby�beb�hlkmlkl\by�m[uldh\� 

 
2.2 Hkh[_gghklb�bfms_kl\_gghc�hl\_lkl\_gghklb� 
      mqZklgbdh\�ijZ\hhlghr_gbc�ijb�i_j_\hadZo� 
      `_e_agh^hjh`guf ljZgkihjlhf 
 
<� gZklhys__� \j_fy \� J_kim[ebd_�;_eZjmkv� i_j_\haqbdb�� ]jmahhlijZ\bl_eb��

]jmahihemqZl_eb�b�iZkkZ`bju�g_kml hl\_lkl\_gghklv�\�kemqZ_�g_bkiheg_gby�beb�
g_gZ^e_`Zs_]h� bkiheg_gby� h[yaZl_evkl\� ijb i_j_\hadZo  `_e_agh^hjh`guf�
ljZgkihjlhf  \�khhl\_lkl\bb�k =jZ`^Zgkdbf�dh^_dkhf�J_kim[ebdb�;_eZjmkv��^Z�
e__�± =D) ��AZdhghf��M@L b�^jm]bfb ZdlZfb�aZdhgh^Zl_evkl\Z��f_`^mgZjh^gufb�
^h]h\hjZfb�J_kim[ebdb�;_eZjmkv��Z�lZd`_�kh]eZr_gbyfb klhjhg. 
LZdbf� h[jZahf�� d� i_j_\hahqguf� hlghr_gbyf� fh]ml� ijbf_gylvky� dZd�

h[sb_�ghjfu�=D��ij_`^_�\k_]h�iheh`_gby�h[�h[yaZl_evkl\Zo��lZd�b�ki_pb�
Zevgu_�ghjfu�ljZgkihjlgh]h�ijZ\Z��Ijb�wlhf�g_h[oh^bfh�mqblu\Zlv��qlh�
ex[Zy�ki_pbZevgZy�ghjfZ�ljZgkihjlgh]h�ijZ\Z�bkdexqZ_l�ijbf_g_gb_�h[�
sbo� ]jZ`^Zgkdh-ijZ\h\uo�ghjf�d�hlghr_gbyf��ki_pbZevgh�_x�mj_]mebjh�
\Zgguf�� Z� d� khhl\_lkl\mxsbf� hlghr_gbyf� h[s__� ]jZ`^Zgkdh_� aZdhgh^Z�
l_evkl\h�ijbf_gy_lky�lhevdh�\�l_o�kemqZyo��dh]^Z�l_�beb�bgu_�\hijhku�g_�
mj_]mebjh\Zgu� ki_pbZevguf� aZdhgh^Zl_evkl\hf�� LZd� dZd� j_]mebjh\Zgb_�
ljZgkihjlguo� ijZ\hhlghr_gbc� hkms_kl\ey_lky� \� hkgh\ghf� g_� h[s_]jZ`�
^Zgkdbf�� Z� ki_pbZevguf� aZdhgh^Zl_evkl\hf��mqblu\Zxsbf� ki_pbnbdm�jZ�
[hlu� ljZgkihjlZ�� bfms_kl\_ggZy� hl\_lkl\_gghklv� \� ljZgkihjlguo� h[yaZ�
l_evkl\Zo� jZkkfZljb\Z_lky� bf_ggh� dZd� ki_pbZevgZy�� bf_xsZy�
hij_^_e_ggu_�hkh[_gghklb� \�qZklb�hkgh\Zgbc��h[t_fZ�b�nhjf�hl\_lkl\_g�
ghklb��\�kjZ\g_gbb�k�h[s_c�]jZ`^Zgkdh-ijZ\h\hc�hl\_lkl\_gghklvx [8]. 
Hl\_lkl\_gghklv� mqZklgbdh\�ijZ\hhlghr_gbc�ijb�i_j_\hadZo `_e_agh�

^hjh`guf�ljZgkihjlhf�\ujZ`Z_lky�\�l_o�`_�nhjfZo��dhlhju_�oZjZdl_jgu�
^ey�bfms_kl\_gghc�hl\_lkl\_gghklb�b� aZ�gZjmr_gb_�ex[uo�^jm]bo�h[yaZ�
l_evkl\��± \aukdZgb_�g_mklhcdb�b�\haf_s_gb_�m[uldh\��H^gZdh�bo�khhlgh�
r_gb_�b�ijbf_g_gb_�\�h[yaZl_evkl\Zo�ih�`_e_agh^hjh`ghc i_j_\had_�hleb�
qZxlky�kms_kl\_ggufb�hkh[_gghklyfb��Ih�h[sbf�ijZ\beZf�]jZ`^Zgkdh]h�
aZdhgh^Zl_evkl\Z� \aukdZgb_� g_mklhcdb� ijb� gZjmr_gbb� h[yaZl_evkl\Z� g_�
bkdexqZ_l�\hafh`ghklb�ij_^ty\e_gby�lj_[h\Zgby�h�\haf_s_gbb�ijbqbg_g�
guo�m[uldh\ (kl� ����=D)��<�hlebqb_�hl�wlh]h�hl\_lkl\_gghklv�ijb i_j_\ha�
dZo \ujZ`Z_lky�h[uqgh�\h�\aukdZgbb�eb[h�g_mklhcdb��eb[h��\�khhl\_lkl\m�
xsbo�kemqZyo��m[uldh\�\�mklZgh\e_gghf�jZaf_j_ [2]. 
LZd��^ey�agZqbl_evghc�qZklb�gZjmr_gbc��k\yaZgguo�\�hkgh\ghf�k�\uihe�

g_gb_f� klhjhgZfb� ijbgylhc� aZy\db� gZ i_j_\hadm� ]jmah\�� ij_^mkfhlj_gh�
\aukdZgb_�g_mklhcdb��bf_xs_c�bkdexqbl_evguc�oZjZdl_j�� lZd�dZd�\� wlhf�
kemqZ_� g_� ^himkdZ_lky� ij_^ty\e_gby� lj_[h\Zgbc� h� \haf_s_gbb� m[uldh\��
?keb�`_� aZ� dZdh_-eb[h�gZjmr_gb_� h[yaZl_evkl\Z�ih�i_j_\had_ hl\_lkl\_g�
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ghklv� \ujZ`Z_lky� \� \haf_s_gbb� m[uldh\�� lh� g_mklhcdZ�� dZd� ijZ\beh�� g_�
\aukdb\Z_lky��GZijbf_j��aZdhgh^Zl_evkl\hf�g_�ij_^mkfhlj_gh�\aukdZgb_�k�
i_j_\haqbdZ g_mklhcdb� aZ� g_khojZgghklv� i_j_\habfh]h� ]jmaZ�� [Z]Z`Z� beb�
]jmah[Z]Z`Z��Z�_]h hl\_lkl\_gghklv�gZklmiZ_l�\�nhjf_�\haf_s_gby m[uldh\�
�j_Zevgh]h� ms_j[Z��� ijbq_f� g_� iheghklvx�� Z� lhevdh� qZklbqgh� �\� jZaf_j_�
klhbfhklb�mljZq_ggh]h�beb�g_^hklZxs_]h�]jmaZ��[Z]Z`Z��]jmah[Z]Z`Z eb[h�
\�jZaf_j_�kmffu��gZ�dhlhjmx�ihgbabeZkv�bo�klhbfhklv�� 
GZ� `_e_agh^hjh`ghf� ljZgkihjl_� ijZ\h\u_� ghjfu�� j_]mebjmxsb_� hl�

\_lkl\_gghklv��ghkyl��dZd�ijZ\beh� bfi_jZlb\guc�oZjZdl_j��l��_��bo�ijZ\beZ�
h[yaZl_evgu�ijb�ijbf_g_gbb�b�g_�fh]ml�[ulv�baf_g_gu�gb�\�h^ghklhjhg�
g_f�ihjy^d_��gb�ih�mkfhlj_gbx�klhjhg�\�\b^_�dZdbo-eb[h�kh]eZr_gbc� �aZ�
bkdexq_gb_f� kemqZ_\��dh]^Z�\hafh`ghklv� lZdbo� kh]eZr_gbc�ijyfh�ij_^m�
kfhlj_gZ� aZdhgh^Zl_evkl\hf�J_kim[ebdb�;_eZjmkv�� \� qZklghklb�M@L��beb�
f_`^mgZjh^gufb�^h]h\hjZfb).  
Kh]eZr_gby�i_j_\haqbdh\ k� ]jmahhlijZ\bl_eyfb� �hlijZ\bl_eyfb��b�]jmah�

ihemqZl_eyfb��ihemqZl_eyfb��]jmah\��[Z]Z`Z��]jmah[Z]Z`Z��h[�h]jZgbq_gbb�beb�
mkljZg_gbb�mklZgh\e_gghc�aZdhgh^Zl_evkl\hf��J_kim[ebdb�;_eZjmkv��f_`^mgZ�
jh^gufb� ^h]h\hjZfb hl\_lkl\_gghklb� y\eyxlky� ^_ckl\bl_evgufb� lhevdh� lh�
]^Z�� dh]^Z� \hafh`ghklv� lZdbo� kh]eZr_gbc� ij_^mkfhlj_gZ bfb. LZd�� \hafh`�
ghklv� aZdexq_gby� kh]eZr_gbc ih� hkms_kl\e_gbx� i_j_\hahd� ]jmah\� gZ�
mkeh\byo�� hlebqZxsboky� hl� ij_^mkfhlj_gguo� II= �i_j_\hadb� gZ� hkh[uo�
mkeh\byo�, ij_^hklZ\e_gZ i� 64 M@L��gZ�hkgh\Zgbb�dhlhjh]h�\�khhl\_lkl\mx�
sbo�kemqZyo�klhjhgu�fh]ml�mklZgZ\eb\Zlv�gZ�^h]h\hjghc�hkgh\_�hkh[u_�mkeh�
\by�i_j_\hahd b�hl\_lkl\_gghklv klhjhg�aZ�khojZgghklv lZdbo�]jmah\. 
Ex[u_� kh]eZr_gby� hlghkbl_evgh� hl\_lkl\_gghklb� �djhf_� \ur_mdZaZg�

guo�� ijbagZxlky� g_^_ckl\bl_evgufb� g_aZ\bkbfh� hl� nhjf� bo� \ujZ`_gby�
�^hihegbl_evgu_�kh]eZr_gby��jZkibkdb�b�l��^����GZijbf_j��ijbagZxlky�g_�
^_ckl\bl_evgufb�b�g_�^he`gu�ijbgbfZlvky�\h� \gbfZgb_�ijb�jZaj_r_gbb�
khhl\_lkl\mxsbo� kihjh\� kijZ\db� ]jmahhlijZ\bl_e_c�� \�dhlhjuo�hgb� aZjZ�
g__�h[yamxlky�\k_�\hafh`gu_ kihju�hlghkbl_evgh�ih\j_`^_gby�beb�ihjqb�
]jmaZ� ijb� i_j_\had_� jZaj_rblv� g_ihkj_^kl\_ggh� k� ]jmahihemqZl_e_f�� [_a�
mqZklby i_j_\haqbdZ.  
H[sbfb�ijZ\beZfb�]jZ`^Zgkdh]h�aZdhgh^Zl_evkl\Z�h[�hl\_lkl\_gghklb�

aZ� gZjmr_gb_� h[yaZl_evkl\� ij_^mkfZljb\Z_lky� \aukdZgb_� ijbqbg_gguo�
m[uldh\�\�iheghf�h[t_f_��\dexqZy�g_�lhevdh�j_Zevguc�ms_j[�\�bfms_kl\_�
ebpZ��gh�b mims_ggmx�\u]h^m��kl� ��������=D). Ijb�wlhf�\�khhl\_lkl\bb�kh�
kl� ���=D ©����ebph��ijZ\h�dhlhjh]h�gZjmr_gh��fh`_l�lj_[h\Zlv�ihegh]h�\ha�
f_s_gby�ijbqbg_gguo�_fm�m[uldh\��_keb� aZdhgh^Zl_evkl\hf�beb�khhl\_l�
kl\mxsbf�aZdhgh^Zl_evkl\m�^h]h\hjhf�g_�ij_^mkfhlj_gh�bgh_ª��GZ�`_e_a�
gh^hjh`ghf�ljZgkihjl_�\�khhl\_lkl\bb�k�M@L b�KF=K hl\_lkl\_gghklv�ih�
h[yaZl_evkl\Zf��\ul_dZxsbf�ba�^h]h\hjh\�`_e_agh^hjh`ghc�i_j_\hadb��ih�
k\h_fm�h[t_fm� y\ey_lky�� dZd�ijZ\beh��h]jZgbq_gghc��Ij_^_eu�hl\_lkl\_g�
ghklb�mqZklgbdh\�h[yaZl_evkl\Z�ih i_j_\had_�`_e_agh^hjh`guf�ljZgkihj�
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lhf�mklZgh\e_gu lZdbf h[jZahf��qlh�ih�h[s_fm�ijZ\bem�mims_ggZy�\u]h^Z�
�g_ihemq_ggu_�^hoh^u��g_�dhfi_gkbjm_lky��Z�j_Zevguc�ms_j[�\aukdb\Z_lky�\�
h]jZgbq_gghf�jZaf_j_��GZijbf_j��ijb�mljZl_� �g_^hklZq_�� ]jmaZ�ij_^_ehf�hl�
\_lkl\_gghklb� i_j_\haqbdZ y\ey_lky� klhbfhklv� mljZq_ggh]h� �g_^hklZxs_]h��
]jmaZ��kl� ����=D, i� ����M@L b�kl� ���KF=K���>jm]b_�m[uldb��\�lhf�qbke_�kh�
klZ\eyxsb_�b�j_Zevguc�ms_j[�\�bfms_kl\_�]jmah\eZ^_evpZ��\ua\Zggu_�mljZ�
lhc�beb�g_^hklZq_c�]jmaZ��g_�\aukdb\Zxlky��LZd��g_�ih^e_`Zl�\haf_s_gbx�aZ�
ljZlu� ]jmahihemqZl_ey� gZ� kljhbl_evkl\h� \j_f_ggh]h� ojZgbebsZ� beb� Zj_g^m�
kdeZ^Z�^ey�mljZq_ggh]h�]jmaZ��G_�fh]ml�[ulv�\aukdZgu�k�i_j_\haqbdZ�b ^_g_`�
gu_�kmffu��mieZq_ggu_�]jmahhlijZ\bl_e_f�\�\b^_�g_mklhcdb��Z�lZd`_�\hafh`�
gh�b�\haf_s_gby�m[uldh\��]jmahihemqZl_ex�ih�^h]h\hjm�aZ�g_k\h_\j_f_ggmx�
ihklZ\dm� ijh^mdpbb�� h[mkeh\e_ggmx� g_ih^Zq_c� _fm� i_j_\haqbdhf \Z]hgh\� \�
khhl\_lkl\bb�k�ijbgylhc�aZy\dhc�gZ�i_j_\hadm�]jmah\ [5]. 
<aukdZgb_�j_Zevgh]h�ms_j[Z�beb�m[uldh\�\�iheghf�h[t_f_��\dexqZy�b�

mims_ggmx�\u]h^m��^himkdZ_lky�lhevdh�\�kemqZyo��ijyfh�ij_^mkfhlj_gguo�
aZdhgh^Zl_evkl\hf��GZijbf_j��kh]eZkgh�i� ����M@L�aZ�ij_^ty\e_gb_�]jmaZ��
lj_[mxs_]h�hkh[uo�f_j�ij_^hklhjh`ghklb��[_a�mdZaZgby�\�gZdeZ^ghc�wlbo�
f_j� eb[h� k� g_ijZ\bevguf� mdZaZgb_f� gZbf_gh\Zgby�� k\hckl\�beb� dZq_kl\Z�
]jmaZ��Z�lZd`_� aZ�ij_^ty\e_gb_� aZij_s_ggh]h�d�i_j_\had_� ]jmaZ�k� ]jmahhl�
ijZ\bl_ey� \aukdb\Zxlky� ihfbfh� g_mklhcdb� \k_� \ua\Zggu_� ^Zgguf� gZjm�
r_gb_f�m[uldb�i_j_\haqbdZ. 
=jZ`^Zgkdh_� aZdhgh^Zl_evkl\h�hij_^_ey_l� \bgm� \� dZq_kl\_�h[s_]h� mkeh\by�

]jZ`^Zgkdh-ijZ\h\hc�hl\_lkl\_gghklb�aZ�gZjmr_gb_�h[yaZl_evkl\��<�lh�`_�\j_fy�
ijZ\beh�h�\bg_�dZd�g_h[oh^bfhf�mkeh\bb�hl\_lkl\_gghklb�y\ey_lky�^bkihablb\�
guf��lZd�dZd�kh]eZkgh�kl� ����=D aZdhgh^Zl_evkl\hf�beb�^h]h\hjhf�fh`_l�[ulv�
ij_^mkfhlj_gZ�hl\_lkl\_gghklv�ebpZ-gZjmrbl_ey�g_aZ\bkbfh�hl�_]h�\bgu��Wlhl�
ijbgpbi��hl\_lkl\_gghklb�gZjmrbl_ey�g_aZ\bkbfh�hl�_]h�\bgu� ijbf_gy_lky�b�\�
hlghr_gbyo�ijb i_j_\hadZo `_e_agh^hjh`guf�ljZgkihjlhf��LZd��gZ�_]h�hkgh\Z�
gbb�M@L�mklZgh\e_gZ�hl\_lkl\_gghklv�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_�
j_\hadm�]jmah\��Ijb�wlhf�ijbf_gbl_evgh�d�`_e_agh^hjh`guf�i_j_\hadZf�hkgh�
\Zgby� hk\h[h`^_gby� i_j_\haqbdZ� b� ]jmahhlijZ\bl_ey� hl� hl\_lkl\_gghklb� aZ�
mdZaZggh_� gZjmr_gb_� dhgdj_lbabjh\Zgu� \� ii� 111, ���� M@L� b� \dexqZxl� g_�
lhevdh� h[sb_� ^ey� jZaebqguo� \b^h\� ljZgkihjlZ� �gZebqb_� h[klhyl_evkl\�g_ij_�
h^hebfhc�kbeu��ij_djZs_gb_�beb�h]jZgbq_gb_�i_j_\hadb�]jmah\�\�aZdhgh^Zl_ev�
ghf�ihjy^d_���gh�b�ki_pbnbq_kdb_��oZjZdl_jgu_�lhevdh�^ey�`_e_agh^hjh`gh]h�
ljZgkihjlZ��<�lh�`_�\j_fy�\�aZdhgh^Zl_evkl\_�bkdexq_gZ�\hafh`ghklv�mklZgh\�
e_gby�ih�kh]eZr_gbx�f_`^m�klhjhgZfb�h[klhyl_evkl\��hk\h[h`^Zxsbo�gZjmrb�
l_ey�hl�hl\_lkl\_gghklb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\� 
G_h[oh^bfh�hlf_lblv��qlh�h[yaZl_evkl\Z�ih�`_e_agh^hjh`guf�i_j_\hadZf�

y\eyxlky�h^gbf�ba�\b^h\�h[yaZl_evkl\�]jZ`^Zgkdh]h�ijZ\Z��Z�ihlhfm�ih^qbgy�
xlky��_keb�bgh_�g_�mdZaZgh�\�kZfhf�aZdhgh^Zl_evghf�Zdl_��h[sbf�iheh`_gbyf�
]jZ`^Zgkdh]h�aZdhgh^Zl_evkl\Z�g_�lhevdh�\�qZklb�hkgh\Zgbc�bo�\hagbdgh\_gby��
gh�b�hl\_lkl\_gghklb�aZ�bo�gZjmr_gby��Ihwlhfm�ijb�g_mj_]mebjh\Zgbb�ki_pb�
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Zevguf� ljZgkihjlguf� aZdhgh^Zl_evkl\hf�� \�qZklghklb�M@L��dZdh]h-eb[h�\h�
ijhkZ��hlkmlkl\bb�\�g_f�ijyfuo�mdZaZgbc�gZ�ijbf_g_gb_�l_o�beb�bguo�ijZ\be�
]jZ`^Zgkdh]h�aZdhgh^Zl_evkl\Z�h[�hl\_lkl\_gghklb, d�hlghr_gbyf�ih�i_j_\ha�
d_�^he`gu�ijbf_gylvky�khhl\_lkl\mxsb_�ijZ\beZ�=D b�^jm]bo�Zdlh\�aZdhgh�
^Zl_evkl\Z�J_kim[ebdb�;_eZjmkv��GZijbf_j��\�M@L�hlkmlkl\mxl�ghjfu�h[�mq_�
l_� \bgu� dj_^blhjZ�� Z� kh]eZkgh� kl� ���� =D hl\_lkl\_gghklv� ^he`gbdZ� aZ�
gZjmr_gb_�h[yaZl_evkl\Z�mf_gvrZ_lky�� _keb� \hagbdgh\_gbx�beb�m\_ebq_gbx�
jZaf_jZ�m[uldh\��ijbqbg_gguo�g_bkiheg_gb_f�beb�g_gZ^e_`Zsbf�bkiheg_gb�
_f� h[yaZl_evkl\Z�� kh^_ckl\h\ZeZ� \bgZ� dj_^blhjZ� �lZd� gZau\Z_fuc� ijbgpbi�
kf_rZgghc�hl\_lkl\_gghklb���LZd�dZd�\�M@L�g_�mdZau\Z_lky�h�g_ijbf_g_gbb�
wlh]h�ijZ\beZ�d�hlghr_gbyf�ih�i_j_\hadZf��lh�km^_[gu_�hj]Zgu�jmdh\h^kl\m�
xlky�bf�ijb�jZaj_r_gbb�khhl\_lkl\mxsbo�kihjh\�>2]. 
MdZaZggh_ iheh`_gb_�h[�mq_l_�\bgu�dj_^blhjZ� �]jmahhlijZ\bl_ey��]jm�

ahihemqZl_ey�� bkihevam_lky� g_� lhevdh� ih� hlghr_gbx� d� hl\_lkl\_gghklb�
i_j_\haqbdZ aZ�g_khojZgghklv�i_j_\habfuo�]jmah\��gh�b�\h�\k_o�^jm]bo�kem�
qZyo��dh]^Z�\hagbdZ_l�\hijhk�h�\bg_�h[_bo�klhjhg�\�g_gZ^e_`Zs_f�bkihe�
g_gbb�h[yaZl_evkl\�ih�i_j_\hadZf� 
H[sb_�iheh`_gby�]jZ`^Zgkdh]h�aZdhgh^Zl_evkl\Z�h[�hl\_lkl\_gghklb�aZ�

g_bkiheg_gb_�beb�g_gZ^e_`Zs__�bkiheg_gb_�h[yaZl_evkl\� y\eyxlky�hij_�
^_eyxsbfb�b�ijb�lhedh\Zgbb�khhl\_lkl\mxsbo�ijZ\be�M@L��_keb�bo�ijb�
f_g_gb_�fh`_l�\ua\Zlv�jZaebqgh_�ihgbfZgb_�mqZklgbdZfb�hlghr_gbc��\ha�
gbdZxsbo�ijb i_j_\hadZo�`_e_agh^hjh`guf�ljZgkihjlhf. 

 
       2.3 Hl\_lkl\_gghklv�i_j_\haqbdh\�b�]jmahhlijZ\bl_e_c� 
             aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\ 

 
AZ� g_\uiheg_gb_� ijbgylhc� aZy\db� gZ� i_j_\hadm� ]jmah\� i_j_\haqbdb b�

]jmahhlijZ\bl_eb� g_kml� bfms_kl\_ggmx� hl\_lkl\_gghklv� IjbgylZy i_j_�
\haqbdhf��\�lhf�qbke_�;_ehjmkkdhc�`_e_aghc�^hjh]hc�\�hlghr_gbb�i_j_\h�
ahd� gZpbhgZevgufb� �h[s_k_l_\ufb�� i_j_\haqbdZfb� hl� ]jmahhlijZ\bl_ey�
aZy\dZ�gZ�i_j_\hadm�]jmah\�ihjh`^Z_l�^ey�h[_bo�klhjhg�hij_^_e_ggu_�h[y�
aZl_evkl\Z��<f_kl_�k� l_f�i_j_\hadZ� ]jmah\�`_e_agh^hjh`guf�ljZgkihjlhf�
hkms_kl\ey_lky�gZ�hkgh\Zgbb�aZdexqZ_fuo�f_`^m i_j_\haqbdZfb b�]jmah�
hlijZ\bl_eyfb� ^h]h\hjh\ i_j_\hadb�� Ihwlhfm� ijbgylZy� aZy\dZ� h[yau\Z_l�
klhjhgu� aZdexqZlv�^h]h\hju�i_j_\hadb�gZ� lh�dhebq_kl\h� ]jmaZ��dhlhjh_�\�
g_c�mdZaZgh� 
>ey�j_ZebaZpbb�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�^h�\klmie_gby�\�^h�

]h\hjgu_�hlghr_gby�ih�i_j_\had_ i_j_\haqbd ^he`_g ij_^hklZ\blv�]jmahhl�
ijZ\bl_ex�khhl\_lkl\mxs__�dhebq_kl\h�\Z]hgh\��dhgl_cg_jh\���g_h[oh^bfh_�
^ey�\uiheg_gby�aZy\db��Z�]jmahhlijZ\bl_ev�± ij_^ty\blv�d�i_j_\had_�]jma�\�
khhl\_lkl\bb�k�ijbgylhc�aZy\dhc��Dhgdj_lgh_�kh^_j`Zgb_�^_ckl\bc��dhlhju_�
^he`gu�hkms_kl\blv i_j_\haqbd b�]jmahhlijZ\bl_ev�^ey�bkiheg_gby�h[yaZ�
l_evkl\�� \hagbdZxsbo� ba� ijbgylhc� aZy\db� gZ� i_j_\hadm� ]jmah\�� bo� nhjfZ��
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kjhdb�b�ihjy^hd�kh\_jr_gby�j_]eZf_glbjh\Zgu�\�]eZ\_�� M@L�b�II=��b�jZk�
kfhlj_gu�\�qZklb���mq_[gh-f_lh^bq_kdh]h ihkh[by. 
<� M@L� �i� 110) ij_^mkfhlj_gZ� \aZbfgZy� bfms_kl\_ggZy� hl\_lkl\_g�

ghklv�mqZklgbdh\�h[yaZl_evkl\Z�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_�
\hadm�]jmah\��\ujZab\r__ky�kh�klhjhgu�i_j_\haqbdZ \�g_ih^Zq_�ih^�ih]jma�
dm� \Z]hgh\�� dhgl_cg_jh\ i_j_\haqbdZ�� Z� kh� klhjhgu� ]jmahhlijZ\bl_ey� ± \�
g_ij_^ty\e_gbb�d�i_j_\had_� ]jmah\��g_bkihevah\Zgbb�ih^Zgguo�\Z]hgh\�b�
dhgl_cg_jh\ i_j_\haqbdZ��Z�lZd`_�\�hldZa_�]jmahhlijZ\bl_ey�hl�ij_^mkfhl�
j_gguo�aZy\dhc�\Z]hgh\�b�dhgl_cg_jh\�i_j_\haqbdZ. 
Ihfbfh�wlh]h� i� 23 M@L�ij_^mkfhlj_gZ�h[yaZgghklv�i_j_\haqbdZ \hk�

ihegblv�ih�lj_[h\Zgbx�]jmahhlijZ\bl_ey�g_ ih^Zggu_�ih�_]h \bg_�\Z]hgu�b�
dhgl_cg_ju� i_j_\haqbdZ. DZd� m`_� hlf_qZehkv�� lZdZy� h[yaZgghklv� i_j_\ha�
qbdZ ih� \hkiheg_gbx� g_^h]jmaZ �g_ih^Zgguo i_j_\hahqguo kj_^kl\� ^_c�
kl\m_l�lhevdh�\�l_q_gb_�ke_^mxs_]h�f_kypZ�ijb�mkeh\bb�kh]eZkh\Zgby�klh�
jhgZfb�\�mklZgh\e_gguc�II=� kjhd�ihjy^dZ�\hkiheg_gby��Ijb�gZjmr_gbb�
kh]eZkh\Zggh]h� ihjy^dZ� \hkiheg_gby� g_^h]jmaZ� i_j_\haqbd aZ� g_ih^Zqm�
\Z]hgh\�� dhgl_cg_jh\ i_j_\haqbdZ b� ]jmahhlijZ\bl_ev� aZ� g_ij_^ty\e_gb_�
]jmah\� d� i_j_\had_� g_kml� hl\_lkl\_gghklv�� mklZgh\e_ggmx� i� 110 M@L aZ�
g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\ [5]. 
G_\uiheg_gb_� ijbgylhc� aZy\db� gZ� i_j_\hadm� ]jmah\� i_j_\haqbdhf�� aZ�

dhlhjh_�ij_^mkfhlj_gZ�bfms_kl\_ggZy�hl\_lkl\_gghklv� \ujZ`Z_lky� \�g_�
h[_ki_q_gbb� ih^Zqb� \Z]hgh\� b� dhgl_cg_jh\ i_j_\haqbdZ ih^� ih]jmadm��
D g_ih^Zgguf� ljZgkihjlguf� kj_^kl\Zf� hlghkylky� b� \Z]hgu�� dhgl_cg_ju 
i_j_\haqbdZ��g_�ijbgylu_�]jmahhlijZ\bl_e_f�ih^�ih]jmadm�ba-aZ�bo�g_ijb�
]h^ghklb�^ey�i_j_\hadb�^Zggh]h�]jmaZ��gZijbf_j��g_bkijZ\gu_�b�g_hqbs_g�
gu_��i� 40 M@L���Ijb�wlhf�ih^Zggufb�^ey�\uiheg_gby�aZy\db�ih^�ih]jmadm�
\�hlq_lgu_�kmldb�kqblZxlky�\Z]hgu�b�dhgl_cg_ju�\�khhl\_lkl\bb�k�IjZ\b�
eZfb�aZiheg_gby�mq_lghc�dZjlhqdb� 
G_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�]jmahhlijZ\bl_e_f�

�g_^h]jma���aZ�dhlhjh_�ij_^mkfhlj_gZ�bfms_kl\_ggZy�hl\_lkl\_gghklv���\u�
jZ`Z_lky�\�g_ij_^ty\e_gbb�]jmah\��g_bkihevah\Zgbb�bf�ih^Zgguo�\Z]hgh\��
dhgl_cg_jh\ i_j_\haqbdZ�beb�hldZa_�_]h�hl�ih]jmadb�\Z]hgh\��dhgl_cg_jh\�
i_j_\haqbdZ�� ij_^mkfhlj_gguo� aZy\dhc�� dhlhjuc� h[uqgh� bf__l� f_klh� ^h�
ih^Zqb�bo�i_j_\haqbdhf�]jmahhlijZ\bl_ex� 
Hl\_lkl\_gghklv�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db gZ�i_j_\hadm�]jmah\�

dZd�i_j_\haqbdZ��lZd�b�]jmahhlijZ\bl_ey��hij_^_ey_lky�gZ�hkgh\Zgbb�mq_l�
ghc�dZjlhqdb��dhlhjZy�y\ey_lky�hkgh\guf�^hdmf_glhf�^ey�mq_lZ�\uiheg_�
gby� aZy\db� gZ� i_j_\hadm� b� jZkq_lh\� i_j_\haqbdZ k� ]jmahhlijZ\bl_e_f� ih�
g_mklhcdZf�aZ�__�g_\uiheg_gb_��<Z]hgu��dhgl_cg_ju�i_j_\haqbdZ�kqblZxl�
ky�g_�ih]jm`_ggufb�]jmahhlijZ\bl_e_f�\�hlq_lgu_�kmldb��\�k\yab�k�g_ih^�
]hlh\e_gghklvx�]jmaZ�d�i_j_\had_��_]h�hlkmlkl\b_f�beb�^jm]bfb�ijbqbgZ�
fb��\�khhl\_lkl\bb�k�IjZ\beZfb�aZiheg_gby�mq_lghc�dZjlhqdb� 
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Hl\_lkl\_gghklv� i_j_\haqbdh\� b ]jmahhlijZ\bl_e_c� aZ� g_\uiheg_gb_�
ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�y\ey_lky�ih�h[t_fm�h]jZgbq_gghc��lZd�
dZd�aZdexqZ_lky�lhevdh�\�mieZl_�g_mklhcdb��Z�jZaebqgu_�m[uldb��\ua\Zggu_�
wlbf� g_\uiheg_gb_f�� g_� ihdju\Z_fu_� g_mklhcdhc�� g_� \aukdb\Zxlky��Ih�
wlhfm� b� ijb� ij_^ty\e_gbb� lj_[h\Zgby� h[� mieZl_� g_mklhcdb� klhjhgu� g_�
^he`gu�^hdZau\Zlv�wlb�m[uldb [2]. 

JZaf_j g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�
dZd� ^ey� i_j_\haqbdh\�� lZd� b� ^ey� ]jmahhlijZ\bl_e_c, hij_^_ey_lky� i� 110 
M@L�b�khklZ\ey_l�� 

± ih�]jmaZf��i_j_\hadZ�dhlhjuo�mqblu\Z_lky \�lhggZo�b�\Z]hgZo �djhf_�
j_njb`_jZlhjguo� \Z]hgh\� b� ljZgkihjl_jh\�, ± ����� [Zah\hc� \_ebqbgu� k�
lhggu�]jmaZ� 

± ih� ]jmaZf�� i_j_\hadZ dhlhjuo� mqblu\Z_lky lhevdh� \� \Z]hgZo� �djhf_�
j_njb`_jZlhjguo�b�ljZgkihjl_jh\���± ��[Zah\uo�\_ebqbg�aZ�\Z]hg� 

± ih�]jmaZf��i_j_\hadZ�dhlhjuo�mqblu\Z_lky \�djmighlhggZ`guo�dhgl_c�
g_jZo�fZkkhc�[jmllh����b�[he__�lhgg��± ��[Zah\u_�\_ebqbgu�aZ�dhgl_cg_j� 

;he__�\ukhdZy�ih�jZaf_jm�hl\_lkl\_gghklv�mklZgh\e_gZ�aZ�g_ih^Zqm� i_�
j_\haqbdhf j_njb`_jZlhjguo� \Z]hgh\� b� ljZgkihjl_jh\ i_j_\haqbdZ, 
g_ij_^ty\e_gb_� ]jmah\��g_bkihevah\Zgb_� ]jmahhlijZ\bl_e_f�ih^Zgguo� j_�
njb`_jZlhjguo�\Z]hgh\�b�ljZgkihjl_jh\ i_j_\haqbdZ��Z�lZd`_�hldZa�_]h�hl��
ij_^mkfhlj_gguo�ijbgylhc�aZy\dhc�gZ�i_j_\hadm�]jmah\�j_njb`_jZlhjguo�
\Z]hgh\�b�ljZgkihjl_jh\ i_j_\haqbdZ��<�wlbo�kemqZyo�g_mklhcdZ�mklZgh\e_�
gZ�\�jZaf_j_� 

± �����[Zah\hc�\_ebqbgu�aZ�lhggm�± ih�]jmaZf��i_j_\hadZ�dhlhjuo�mqb�
lu\Z_lky \�lhggZo b�\Z]hgZo; 

± ���[Zah\uo�\_ebqbg�aZ�\Z]hg�± ih�]jmaZf��i_j_\hadZ�dhlhjuo�mqblu\Z�
_lky \�\Z]hgZo� 

G_h[oh^bfh�hlf_lblv��qlh� ijZ\h\Zy�ghjfZ�M@L��hij_^_eyxsZy�jZaf_j�
hl\_lkl\_gghklb�klhjhg�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jm�
ah\��y\ey_lky�ih�k\h_fm�oZjZdl_jm�^bkihablb\ghc��lZd�dZd�ij_^mkfZljb\Z_l�
\hafh`ghklv�baf_g_gby ih�kh]eZr_gbx�f_`^m�i_j_\haqbdhf�b�]jmahhlijZ�
\bl_e_f�mdZaZggh]h�\ur_�jZaf_jZ�g_mklhcdb aZ�jZkkfZljb\Z_fh_�gZjmr_gb_� 

<�i� 110 M@L�hij_^_e_gh� lZd`_��qlh�ijb�g_ih^Zq_�i_j_\haqbdhf�ih^�
ih]jmadm�\Z]hgh\�\�k\yab�k�g_\g_k_gb_f�]jmahhlijZ\bl_e_f�ijbqblZxsboky�
i_j_\haqbdm� ieZl_`_c�� hl\_lkl\_gghklv� aZ� g_\uiheg_gb_� ijbgylhc� aZy\db�
gZ�i_j_\hadm�]jmah\�^he`_g�g_klb�]jmahhlijZ\bl_ev�� 
Ihjy^hd�gZqbke_gby�b�jZaf_j�g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZ�

y\db� aZ\bkbl�hl� lh]h��\�dZdbo�ihdZaZl_eyo�mqblu\Z_lky i_j_\hadZ��Ih� ]jm�
aZf��i_j_\hadZ� dhlhjuo� mqblu\Z_lky� \� lhggZo� b� \Z]hgZo� dhebq_kl\h� lhgg�
]jmaZ�� g_� ih]jm`_gguo� ba-aZ� g_h[_ki_q_gby� ih^Zqb� \Z]hgh\� ih^� ih]jmadm�
i_j_\haqbdhf��hij_^_ey_lky�iml_f�mfgh`_gby�dhebq_kl\Z�g_�ih]jm`_gguo�
\ke_^kl\b_� wlh]h� \Z]hgh\� gZ� klZlbq_kdmx� gZ]jmadm�� mdZaZggmx� \� mq_lghc�
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dZjlhqd_��:gZeh]bqguf�h[jZahf�\�wlhf�kemqZ_�jZkkqblu\Z_lky�b�dhebq_kl\h�
lhgg� ]jmaZ��g_�ih]jm`_gguo� ]jmahhlijZ\bl_e_f� �iml_f� \uqblZgby�h[s_]h�
dhebq_kl\Z�ih]jm`_gguo�lhgg�]jmaZ�ba�ijhba\_^_gby�dhebq_kl\Z�ih^Zgguo��
]jmahhlijZ\bl_ex�ih^�ih]jmadm�\Z]hgh\�gZ�klZlbq_kdmx�gZ]jmadm�� 
<� l_o� kemqZyo��dh]^Z�ih]jmadZ� aZy\eyeZkv� lhevdh�\�\Z]hgZo�� aZ� _^bgbpm�

mq_lZ�^ey�hij_^_e_gby�hl\_lkl\_gghklb�ijbgbfZ_lky�\Z]hg� 
G_mklhcdZ�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�\�dhg�

l_cg_jZo� gZqbkey_lky� \� aZ\bkbfhklb� hl� dhebq_kl\Z� dhgl_cg_jh\�� Z� g_� ih�
fZkk_�i_j_\habfh]h�]jmaZ��lZd dZd�^Zggu_�i_j_\hadb�mqblu\Zxlky lhevdh�\�
dhgl_cg_jZo�� 
G_h[oh^bfh�hlf_lbl, bkoh^y�ba�ijZdlbdb�ijbf_g_gby��qlh�mdZaZggmx�\�

i� ���� M@L� bfms_kl\_ggmx� hl\_lkl\_gghklv� aZ� g_\uiheg_gb_� ijbgylhc�
aZy\db�gZ�i_j_\hadm�]jmah\, i_j_\haqbdb�b�]jmahhlijZ\bl_eb�g_kml�lhevdh�\�
kemqZyo��dh]^Z�i_j_\hadZ�]jmah\�hkms_kl\ey_lky�\�\Z]hgZo��dhgl_cg_jZo i_�
j_\haqbdZ��Ijb�\uiheg_gbb�i_j_\hahd�]jmah\�\ \Z]hgZo��dhgl_cg_jZo�]jmah�
hlijZ\bl_e_c��]jmahihemqZl_e_c�g_mklhcdZ�k�i_j_\haqbdh\�b ]jmahhlijZ\b�
l_e_c�aZ�jZkkfZljb\Z_fh_�\�i� ����M@L�gZjmr_gb_�g_�\abfZ_lky� 

 
2.4 Mkeh\by hk\h[h`^_gby�i_j_\haqbdh\�b�]jmahhlijZ\bl_e_c  
      hl�mieZlu�g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db� 
      gZ�i_j_\hadm�]jmah\ 
  
Hl\_lkl\_gghklv�klhjhg�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�

]jmah\� gZklmiZ_l� g_aZ\bkbfh� hl� bo� \bgu�� Lhevdh� gZebqb_� h[klhyl_evkl\��
ij_^mkfhlj_gguo�ii� 111, 112 M@L��y\ey_lky�hkgh\Zgb_f�^ey�hk\h[h`^_�
gby�hl�hl\_lkl\_gghklb�� 
<�i� ����M@L ijb\_^_g�bkq_jiu\Zxsbc�i_j_q_gv�hkgh\Zgbc�hk\h[h`�

^_gby� ]jmahhlijZ\bl_ey�hl�mieZlu�g_mklhcdb aZ�g_\uiheg_gb_�ijbgylhc�
i_j_\haqbdhf aZy\db�gZ�i_j_\hadm�]jmah\� 

 ± gZebqb_ h[klhyl_evkl\� g_ij_h^hebfhc� kbeu�� dhlhju_� \ua\Zeb� i_j_�
ju\�^\b`_gby�gZ�`_e_agh^hjh`ghf imlb� g_h[s_]h�ihevah\Zgby�beb�h[klh�
yl_evkl\��ijb�dhlhjuo�\�khhl\_lkl\bb�k�aZdhgh^Zl_evkl\hf�J_kim[ebdb�;_�
eZjmkv� g_� ^himkdZ_lky� ijhba\h^kl\h� ih]jmahqgh-jZa]jmahqguo� jZ[hl�� Z�
lZd`_�ih�ijbqbg_�Z\Zjbb�\�hj]ZgbaZpbb��y\eyxs_cky�]jmahhlijZ\bl_e_f��\�
j_amevlZl_�dhlhjhc�ij_djZs_gh�hkms_kl\e_gb_�ijhba\h^kl\_gghc�^_yl_ev�
ghklb�gZ�kjhd�g_�f_g__�h^gbo�kmlhd��± gZ�kjhd�^h�mkljZg_gby�Z\Zjbb� 
± ij_djZs_gb_�beb�h]jZgbq_gb_ ih]jmadb�]jmah\�\�khhl\_lkl\bb�k�i� 38 

M@L� 
± g_bkihevah\Zgb_ \Z]hgh\�� dhgl_cg_jh\�i_j_\haqbdZ��ih^Zgguo� ]jmah�

hlijZ\bl_ex� k\_jo� kmlhqghc� ^h]h\hjghc�ghjfu [_a� ij_^\Zjbl_evgh]h� kh�
]eZkby�]jmahhlijZ\bl_ey� 
± \hkiheg_gb_ ]jmahhlijZ\bl_e_f�\� l_q_gb_�dZe_g^Zjghc�^_dZ^u�g_^h�

]jmaZ��^hims_ggh]h�bf�\�hl^_evgu_�^gb�wlhc�^_dZ^u� 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 34 

± \hkiheg_gb_ ]jmahhlijZ\bl_e_f�\�l_q_gb_�i_j\hc�beb�\lhjhc�iheh\b�
gu�f_kypZ�g_^h]jmaZ�g_nlb�b�g_nl_ijh^mdlh\��^hims_ggh]h�bf�\�hl^_evgu_�
^gb�khhl\_lkl\mxs_c�iheh\bgu�f_kypZ� 
± \uiheg_gb_ aZy\db�gZ�i_j_\hadm�]jmaZ�\�lhggZo�ih�]jmaZf��i_j_\hadZ�

dhlhjuo�mklZgh\e_gZ�\�\Z]hgZo�b�lhggZo� 
D� lZdbf� hkgh\Zgbyf�� ke_^h\Zl_evgh�� hlghkylky� ^_ckl\by� g_ij_h^hebfhc�

kbeu��ih^�dhlhjhc�ihgbfZ_lky�qj_a\uqZcgh_�b�g_ij_^hl\jZlbfh_�ijb�^Zgguo�
mkeh\byo�h[klhyl_evkl\h��kl� 372 =D���D�h[klhyl_evkl\Zf�g_ij_h^hebfhc�kbeu��
hk\h[h`^Zxsbf�]jmahhlijZ\bl_ey�hl�hl\_lkl\_gghklb��hlghkylky�ij_`^_�\k_]h�
y\e_gby�klbobcgh]h�oZjZdl_jZ� �gZ\h^g_gby��ih`Zju��a_fe_ljyk_gby�b�l��^����Z�
lZd`_�khhl\_lkl\mxsb_�h[klhyl_evkl\Z�h[s_kl\_gghc�`bagb� 
H^gZdh�h^gh]h�lhevdh�kh[ulby�\�\b^_�^_ckl\by�g_ij_h^hebfhc�kbeu�g_^h�

klZlhqgh�^ey�hk\h[h`^_gby�hl�hl\_lkl\_gghklb��Lj_[m_lky��qlh[u�hgh�ih\e_deh�
aZ� kh[hc� �\ua\Zeh�� i_j_ju\� ^\b`_gby� gZ� `_e_agh^hjh`ghf imlb g_h[s_]h�
ihevah\Zgby� l� _� g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�^he`gh�
gZoh^blvky�\�ijbqbgghc�k\yab�k�^_ckl\b_f�g_ij_h^hebfhc�kbeu� 
<� M@L �i� ����� ij_^mkfZljb\Z_lky� hk\h[h`^_gb_� ]jmahhlijZ\bl_ey� hl�

mieZlu�g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�ih�
ijbqbg_�h[klhyl_evkl\��ijb�dhlhjuo�\�khhl\_lkl\bb�k�^_ckl\mxsbf�aZdhgh�
^Zl_evkl\hf� J_kim[ebdb�;_eZjmkv� �khhl\_lkl\mxsbfb� ijZ\beZfb�� bgkljmd�
pbyfb�� iheh`_gbyfb�� aZij_sZ_lky� ijhba\h^blv� ih]jmahqgh-jZa]jmahqgu_�
jZ[hlu�� 
Ij_^mkfhlj_gh�b�_s_�h^gh�mkeh\b_��ijb�gZebqbb�dhlhjh]h�]jmahhlijZ\b�

l_ev�hk\h[h`^Z_lky�hl�mieZlu�g_mklhcdb� aZ�g_\uiheg_gb_�ijbgylhc� aZy\db�
gZ�i_j_\hadm�]jmah\��Z\Zjby�\�hj]ZgbaZpbb��y\eyxs_cky�]jmahhlijZ\bl_e_f��\�
j_amevlZl_�dhlhjhc�[ueh�ij_djZs_gh�hkms_kl\e_gb_�ijhba\h^kl\_gghc�^_y�
l_evghklb�gZ�kjhd�g_�f_g__ h^gbo�kmlhd��± gZ�kjhd�^h�mkljZg_gby�Z\Zjbb��Ijb�
wlhf�g_�bf_xl�agZq_gby�ijbqbgu��\ua\Z\rb_�Z\Zjbx��Z�^hklZlhqgh�lh]h��qlh�
hgZ� bf_eZ�f_klh� m� ]jmahhlijZ\bl_ey�� lZd� dZd� ^ey� hk\h[h`^_gby� hl� bfms_�
kl\_gghc�hl\_lkl\_gghklb�mqblu\Z_lky�kZf�nZdl�Z\Zjbb�b�ij_djZs_gb_�\�j_�
amevlZl_�__�ijhba\h^kl\_gghc�^_yl_evghklb�gZ�kjhd�g_�f_g__�h^gbo�kmlhd�� 
Hkgh\Zgb_f� ^ey� hk\h[h`^_gby� ]jmahhlijZ\bl_ey� hl� mieZlu� g_mklhcdb�

kh]eZkgh�i����� M@L�y\ey_lky�ij_djZs_gb_�beb�h]jZgbq_gb_�ih]jmadb�]jm�
ah\�\�khhl\_lkl\bb�k�i���� M@L��<�qZklb���wlh]h�imgdlZ M@L�j_qv�b^_l�h�
ijbhklZgh\e_gbb� �\j_f_gghf�ij_djZs_gbb��beb�h]jZgbq_gbb�ih]jmadb�;_�
ehjmkkdhc�`_e_aghc� ^hjh]hc� \� k\yab� k� ^_ckl\b_f� g_ij_h^hebfhc� kbeu� b�
^jm]bfb� h[klhyl_evkl\Zfb�� ij_iylkl\mxsbfb� hkms_kl\e_gbx� i_j_\hahd��
Ih]jmadZ� ]jmah\� \ke_^kl\b_� mdZaZgguo� h[klhyl_evkl\�fh`_l� [ulv ij_djZ�
s_gZ�beb�h]jZgbq_gZ�\�hij_^_e_gguo�`_e_agh^hjh`guo�gZijZ\e_gbyo ;_�
ehjmkkdhc�`_e_aghc�^hjh]hc \�bkdexqbl_evguo�kemqZyo�� 
=jmahhlijZ\bl_ev� g_� [m^_l� g_klb� hl\_lkl\_gghklv� aZ� g_bkihevah\Zgb_�

\Z]hgh\, dhgl_cg_jh\�i_j_\haqbdZ�� _keb�hgb�ih^Zgu� k\_jo� kmlhqghc�^h]h�
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\hjghc� ghjfu [_a� ij_^\Zjbl_evgh]h� kh]eZkby� ]jmahhlijZ\bl_ey�� >Zggh_�
ijZ\beh�bkoh^bl�ba�hlkmlkl\by�m�i_j_\haqbdZ ijZ\Z�m\_ebqb\Zlv�dhebq_kl\h�
ih^Z\Z_fuo�ih^�ih]jmadm \Z]hgh\��dhgl_cg_jh\ i_j_\haqbdZ��_keb�g_�[ueh�
ij_^\Zjbl_evghc�^h]h\hj_gghklb�k�]jmahhlijZ\bl_e_f.  
Bfms_kl\_ggZy� hl\_lkl\_gghklv� ]jmahhlijZ\bl_ey� aZ� g_\uiheg_gb_�

ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\��g_^h]jma��mklZgZ\eb\Z_lky ih�j_amev�
lZlZf� jZ[hlu� aZ� ^_dZ^m� �djhf_� kemqZ_\�� ij_^mkfhlj_gguo�II=��� ihwlhfm�
i� 111 M@L�ij_^mkfhlj_gh hk\h[h`^_gb_�_]h�hl�mieZlu�g_mklhcdb�aZ�g_\u�
iheg_gb_�ijbgylhc� aZy\db�gZ�i_j_\hadm� ]jmah\�  ijb�\hkiheg_gbb�]jmahhl�
ijZ\bl_e_f \�l_q_gb_�^Zgghc�dZe_g^Zjghc�^_dZ^u�g_^h]jmaZ��^hims_ggh]h�
bf�\�hl^_evgu_�^gb�wlhc�^_dZ^u�� 
Hkh[h_�ijZ\beh�\�i� 111 M@L�ij_^mkfZljb\Z_l�hk\h[h`^_gb_�hl�hl\_l�

kl\_gghklb� ]jmahhlijZ\bl_ey�ijb� \hkiheg_gbb�bf� \� khhl\_lkl\mxs_c�ih�
eh\bg_�f_kypZ�^hims_ggh]h�\�hl^_evgu_�^gb�wlhc�iheh\bgu�f_kypZ�g_^h�
]jmaZ� g_nlb� b� g_nl_ijh^mdlh\�� lZd� dZd� \� wlhf� kemqZ_� \uiheg_gb_� aZy\db�
hij_^_ey_lky�ih�blh]Zf�ih]jmadb�\�p_ehf�aZ�iheh\bgm�f_kypZ� 
Ih�]jmaZf��i_j_\hadZ�dhlhjuo�mklZgh\e_gZ�\�lhggZo�b�\Z]hgZo��ijb�\u�

iheg_gbb�aZy\db�gZ�i_j_\hadm�\�lhggZo�hklZ\rb_ky�g_aZ]jm`_ggufb�\Z]hgu�
g_�kqblZxlky�g_^h]jmahf��b�]jmahhlijZ\bl_ev�g_�g_k_l�bfms_kl\_gghc�hl�
\_lkl\_gghklb� aZ�g_\uiheg_gb_� ijbgylhc� aZy\db�gZ�i_j_\hadm� ]jmah\�� lZd�
dZd�g_mklhcdZ� \� wlhf� kemqZ_� \abfZ_lky� \� mklZgh\e_gghf�jZaf_j_� aZ� lhggm�
]jmaZ. <f_kl_� k� l_f� ij_^mkfhlj_gh�� qlh� _keb� ]jmahhlijZ\bl_ev�� ijbf_gyy�
miehlg_ggu_� kihkh[u� aZ]jmadb� k\_jo l_ogbq_kdbo�ghjf��bkihevam_l�f_gv�
r__� dhebq_kl\h� \Z]hgh\� �dhgl_cg_jh\�� ih� kjZ\g_gbx� k� aZy\dhc�� hg� hk\h�
[h`^Z_lky�hl�hl\_lkl\_gghklb�aZ�g_bkihevah\Zgb_�khhl\_lkl\mxs_]h�dheb�
q_kl\Z�\Z]hgh\��dhgl_cg_jh\���l� _��g_mklhcdZ�aZ�gbo�g_�\aukdb\Z_lky.  
<� M@L� ij_^mkfhlj_g� b� kemqZc� mf_gvr_gby� jZaf_jZ� hl\_lkl\_gghklb�

]jmahhlijZ\bl_ey��dh]^Z�hg�ij_^mij_^be i_j_\haqbdZ h�g_\hafh`ghklb�bk�
ihevah\Zgby�\Z]hgh\��dhgl_cg_jh\�i_j_\haqbdZ�g_�f_g__�q_f�aZ�^\h_�kmlhd�
^h�^gy�ih]jmadb��gZ�h^gm�lj_lv.  
<� i� 112 M@L� i_j_qbke_gu� hkgh\Zgby hk\h[h`^_gby i_j_\haqbdZ hl�

mieZlu�g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\:  
 ± gZebqb_ h[klhyl_evkl\ g_ij_h^hebfhc�kbeu��\ke_^kl\b_�dhlhjuo�\ha�

gbdeb�ij_iylkl\by�^ey�ih^Zqb�\Z]hgh\�b�dhgl_cg_jh\�ih^�ih]jmadm� 
± ij_djZs_gb_�beb�h]jZgbq_gb_ ih]jmadb�]jmah\�\�khhl\_lkl\bb�k�i� 38 

M@L� 
± aZ^_j`dZ ]jmahhlijZ\bl_e_f� \Z]hgh\�� dhgl_cg_jh\� i_j_\haqbdZ� ih^�

\u]jmadhc�beb�hqbkldhc��<�wlhf�kemqZ_�i_j_\haqbd hk\h[h`^Z_lky�hl�mieZ�
lu�g_mklhcdb�aZ�g_ih^Zqm�^Zgghfm�]jmahhlijZ\bl_ex�lh]h�dhebq_kl\Z�\Z]h�
gh\, dhgl_cg_jh\� i_j_\haqbdZ�� dhlhjh_� [ueh� aZ^_j`Zgh� ih^� \u]jmadhc�
�hqbkldhc��beb�g_�fh]eh�[ulv�ih^Zgh�ih^�ih]jmadm�ih�wlhc�ijbqbg_� 
± \hkiheg_gb_� i_j_\haqbdhf \� l_q_gb_� ^_dZ^u�g_ih^Zqb� \Z]hgh\�� dhg�

l_cg_jh\�i_j_\haqbdZ�aZ�hl^_evgu_�^gb�wlhc�^_dZ^u� 
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± \hkiheg_gb_ i_j_\haqbdhf�\�l_q_gb_�i_j\hc�beb�\lhjhc�iheh\bgu�f_�
kypZ�g_ih^Zqb�\Z]hgh\�i_j_\haqbdZ�ih^�ih]jmadm�g_nlb�b�g_nl_ijh^mdlh\��
^hims_gghc�\�hl^_evgu_�^gb�khhl\_lkl\mxs_c�iheh\bgu�f_kypZ� 
± g_ih^ZqZ i_j_\haqbdhf�\Z]hgh\��dhgl_cg_jh\ i_j_\haqbdZ ih�ijbqbg_�

g_\g_k_gby�]jmahhlijZ\bl_e_f�ieZl_`_c� aZ�ij_^u^msb_�i_j_\hadb�]jmah\��
hkms_kl\e_ggu_�i_j_\haqbdhf. 
H^gbf�ba�hkgh\Zgbc�hk\h[h`^_gby�hl�mieZlu�g_mklhcdb��dZd�b�^ey�]jm�

ahhlijZ\bl_ey�� y\ey_lky� hk\h[h`^_gb_� i_j_\haqbdZ ih� ijbqbg_� ^_ckl\by�
g_ij_h^hebfhc� kbeu� Ijb� wlhf� ^ey� hk\h[h`^_gby� i_j_\haqbdZ hl� hl\_l�
kl\_gghklb� g_� h[yaZl_evgh�� qlh[u� wlb� h[klhyl_evkl\Z� \ua\Zeb� i_j_ju\�
^\b`_gby� gZ�`_e_agh^hjh`ghf� imlb� g_h[s_]h� ihevah\Zgby beb� \� dZdhf-
eb[h�bghf�f_kl_��Z�^hklZlhqgh�lh]h��qlh�hgb�k^_eZeb�g_\hafh`ghc�ih^Zqm�
\Z]hgh\� dhgl_cg_jh\�ih^�ih]jmadm� 
Kh]eZkgh�i� 112 M@L ij_djZs_gb_�beb�h]jZgbq_gb_�ih]jmadb�]jmah\�\�

khhl\_lkl\bb� k� i� 38 M@L� lZd`_� hk\h[h`^Z_l� i_j_\haqbdZ� hl� mieZlu� g_�
mklhcdb� aZ� g_\uiheg_gb_� ijbgylhc� aZy\db� gZ� i_j_\hadm� ]jmah\�� H[klhy�
l_evkl\Z��mdZaZggu_�\�i� 38 M@L��y\eyxlky�h[sbfb�hkgh\Zgbyfb�hk\h[h`�
^_gby� hl� bfms_kl\_gghc� hl\_lkl\_gghklb� aZ� g_\uiheg_gb_� h[yaZl_evkl\��
\ul_dZxsbo�ba�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\�dZd�]jmahhlijZ\bl_ey��
lZd�b�i_j_\haqbdZ.  
H^gbf�ba� kemqZ_\� ijb�gZebqbb� dhlhjuo�i_j_\haqbd hk\h[h`^Z_lky�hl�

mieZlu� g_mklhcdb aZ�g_\uiheg_gb_� ijbgylhc� aZy\db�gZ�i_j_\hadm� ]jmah\��
y\ey_lky� aZ^_j`dZ� ]jmahhlijZ\bl_e_f� \Z]hgh\�� dhgl_cg_jh\� i_j_\haqbdZ�
ih^� \u]jmadhc� beb� hqbkldhc�� l�� _�� dh]^Z� ]jmahhlijZ\bl_ev�� y\eyykv� h^gh�
\j_f_ggh� ]jmahihemqZl_e_f�� aZ^_j`b\Z_l� ih^Zggu_ _fm� ih^� \u]jmadm�
�hqbkldm��\Z]hgu��dhgl_cg_ju. I_j_\haqbd hk\h[h`^Z_lky�\�^Zgghf�kemqZ_�
hl�mieZlu�g_mklhcdb� aZ�g_ih^Zqm�]jmahhlijZ\bl_ex�lh]h�dhebq_kl\Z�\Z]h�
gh\��dhgl_cg_jh\� i_j_\haqbdZ��dhlhjh_�[ueh�bf�aZ^_j`Zgh�ih^�\u]jmadhc�
�hqbkldhc��beb�g_�fh]eh�[ulv�ih^Zgh�ih^�ih]jmadm�ih�wlhc�ijbqbg_��<Z]h�
gu� b� dhgl_cg_ju i_j_\haqbdZ�� ij_^gZagZq_ggu_� ih^� ih]jmadm�� ^he`gu�
[ulv�h^ghjh^gufb�k�\Z]hgZfb��dhgl_cg_jZfb���aZ^_j`Zggufb�ih^�\u]jma�
dhc��hqbkldhc���b�kqblZlvky�ih^Zggufb�ih^�ihke_^mxsmx�ih]jmadm�\�khhl�
\_lkl\bb�k�IjZ\beZfb�aZiheg_gby�mq_lghc�dZjlhqdb�� 
H^gZdh�b�ijb�g_h^ghjh^ghklb�ij_^mkfhlj_gguo�ih^�ih]jmadm�b� aZ^_j�

`Zgguo�ih^�\u]jmadhc��hqbkldhc��\Z]hgh\��dhgl_cg_jh\�i_j_\haqbdZ�hg g_�
[m^_l�g_klb�hl\_lkl\_gghklv�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�
]jmah\��_keb�\�j_amevlZl_�aZ^_j`db�ba-aZ�aZgylhklb�f_kl��njhglh\��ih]jmadb 
\Z]hgZfb�ih^�\u]jmadhc��hqbkldhc��i_j_\haqbd�g_�kfh] ih^Zlv�\Z]hgu��dhg�
l_cg_ju�  i_j_\haqbdZ�ih^�ih]jmadm��Ijb�wlhf�hg hk\h[h`^Z_lky�hl�mieZlu�
g_mklhcdb�aZ�lh�dhebq_kl\h�\Z]hgh\��dhgl_cg_jh\ i_j_\haqbdZ��dhlhjh_�g_�
\hafh`gh�[ueh�ih^Zlv�ih�wlhc�ijbqbg_ [2]. 
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H[klhyl_evkl\Z�� k\b^_l_evkl\mxsb_� h� g_\hafh`ghklb� ih^Zqb� \Z]hgh\�
ih^� ih]jmadm�� ^he`gu� [ulv� ^hdmf_glZevgh� m^hklh\_j_gu� Zdlhf� h[s_c�
nhjfu� 
< i� 112 M@L�ij_^mkfhlj_gh�hk\h[h`^_gb_ hl�hl\_lkl\_gghklb�ijb�\hk�

iheg_gbb i_j_\haqbdhf \�l_q_gb_�^Zgghc�dZe_g^Zjghc�^_dZ^u�g_ih^Zqb�\Z�
]hgh\��dhgl_cg_jh\ i_j_\haqbdZ��^hims_gghc�bf \�hl^_evgu_�^gb�wlhc�^_dZ�
^u�� Z� lZd`_� ijb� \hkiheg_gbb� bf \� l_q_gb_� khhl\_lkl\mxs_c� iheh\bgu�
f_kypZ�g_ih^Zqb�\Z]hgh\ i_j_\haqbdZ�ih^�ih]jmadm�g_nlb�b�g_nl_ijh^mdlh\��
^hims_gghc�\�hl^_evgu_�^gb�wlhc�iheh\bgu�f_kypZ��lZd�dZd�\uiheg_gb_�aZ�
y\db�hij_^_ey_lky \�wlhf�kemqZ_�ih�blh]Zf�ih]jmadb�aZ�iheh\bgm�f_kypZ. 
I_j_\haqbd�hk\h[h`^Z_lky� lZd`_�hl�mieZlu�g_mklhcdb� aZ�g_ih^Zqm�\Z�

]hgh\� b� dhgl_cg_jh\ i_j_\haqbdZ \� kemqZ_� g_\g_k_gby� ]jmahhlijZ\bl_e_f�
ieZl_`_c�aZ�ij_^u^msb_�i_j_\hadb�]jmah\��l��_��aZ�\k_�khklhy\rb_ky�jZg__�
i_j_\hadb��ih�dhlhjuf�]jmahhlijZ\bl_ev�g_�jZkkqblZeky�k�i_j_\haqbdhf��Z�
lZd`_�bguo�ijbqblZxsboky�i_j_\haqbdm ieZl_`_c��i� 60 M@L). 
Ke_^m_l� hlf_lblv�� qlh� ij_^mkfhlj_ggZy� i� 110 M@L� g_mklhcdZ� ghkbl 

bkdexqbl_evguc� oZjZdl_j�� b� \aukdZgbx� ih^e_`bl� lhevdh� mdZaZggZy� g_�
mklhcdZ��M[uldb��dhlhju_�fh]ml�ihg_klb�h[_�klhjhgu�\�kemqZ_�g_\uiheg_�
gby�ijbgylhc�aZy\db�gZ�i_j_\hadm�]jmah\��\haf_s_gbx�g_�ih^e_`Zl��lZd�dZd�
g_mklhcdZ�\abfZ_lky g_aZ\bkbfh�hl�gZebqby�beb�hlkmlkl\by�\bgu�i_j_\ha�
qbdh\��]jmahhlijZ\bl_e_c, b�bkq_jiu\Zxsbf�y\ey_lky�i_j_q_gv�hkgh\Zgbc�
^ey�hk\h[h`^_gby hl��mieZlu�^Zgghc�g_mklhcdb��ijb\_^_gguc�\ur_� 
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      3 HL<?LKL<?GGHKLV�A:�G?KHOJ:GGHKLV�=JMA:  
         B�A:�IJHKJHQDM�<�?=H�>HKL:<D? 
 
      3���IjZ\h\u_�hkgh\Zgby�hl\_lkl\_gghklb�aZ�g_khojZgghklv 
              i_j_\habfh]h�]jmaZ�b�jZaf_j�\haf_s_gby�ms_j[Z 

 
H[_ki_q_gb_�khojZgghklb�]jmaZ�± h^gZ�ba�hkgh\guo�h[yaZgghkl_c�i_j_�

\haqbdZ�ih�^h]h\hjm�i_j_\hadb�]jmaZ��Ijbgyluc�d�i_j_\had_�]jma�i_j_\ha�
qbd�^he`_g ^hklZ\blv�\�imgdl�gZagZq_gby�b�\u^Zlv�_]h�]jmahihemqZl_ex�\�
p_ehklb� b� khojZgghklb�� AZ� gZjmr_gb_� wlhc� h[yaZgghklb� i_j_\haqbd g_k_l�
bfms_kl\_ggmx� hl\_lkl\_gghklv��Ijb wlhf� \� khhl\_lkl\bb� kh� kl� ���� =D� 
h[yaZgghklv�i_j_\haqbdZ h[_ki_qblv�khojZgghklv�]jmaZ�\hagbdZ_l�k�fhf_g�
lZ�ijb_fZ�]jmaZ�d�i_j_\had_�b�ij_djZsZ_lky�\u^Zq_c�_]h�]jmahihemqZl_ex��
Fhf_glu�ijb_fZ�b�\u^Zqb�]jmaZ�hij_^_eyxlky�ih�ijZ\beZf��baeh`_gguf�\�
ii� ���b�56 M@L.  
G_khojZgghklv� i_j_\habfh]h� ]jmaZ�� aZ� dhlhjmx� i_j_\haqbd� g_k_l� bfm�

s_kl\_ggmx� hl\_lkl\_gghklv�� fh`_l� \ujZ`Zlvky� \� mljZl_�� g_^hklZq_�� ih�
\j_`^_gbb��ihjq_ ]jmaZ� 
MljZlZ�hagZqZ_l�g_�mgbqlh`_gb_�]jmaZ��Z�ebrv�g_\hafh`ghklv�_]h�\u^Z�

qb� i_j_\haqbdhf� \� l_q_gb_� mklZgh\e_ggh]h�M@L� kjhdZ�� ijbq_f� g_� bf__l�
agZq_gby��ih�dZdhc�ijbqbg_�]jma�g_�fh`_l�[ulv�\u^Zg�ihemqZl_ex��nZdlb�
q_kdb�mljZq_g��gZoh^blky�\�imlb��]jma�\u^Zg�g_ijZ\hfhqghfm�ebpm�b�l��i���� 
Kh]eZkgh�i������M@L�ih�ijhr_kl\bb����^g_c�kh�^gy�bkl_q_gby�kjhdZ�^h�

klZ\db�beb�ih�bkl_q_gbb���f_kyp_\�kh�^gy�ijb_fZ�]jmaZ�d�i_j_\had_�\�ijy�
fhf�kf_rZgghf khh[s_gbb�g_�\u^Zgguc�]jmahihemqZl_ex�]jma�fh`_l�kqb�
lZlvky�mljZq_gguf��b�]jmahhlijZ\bl_ev�eb[h�]jmahihemqZl_ev�bf__l�ijZ\h�
aZy\blv�ij_l_gabx�i_j_\haqbdm� �;_ehjmkkdhc�`_e_aghc�^hjh]_�� _keb�i_j_�
\hadZ� hkms_kl\eyeZkv� gZpbhgZevguf� �h[s_k_l_\uf�� i_j_\haqbdhf� h� \ha�
f_s_gbb�_fm�klhbfhklb�wlh]h�]jmaZ� 
G_^hklZqZ��qZklbqgZy�mljZlZ��]jmaZ�hagZqZ_l�jZagbpm�f_`^m�dhebq_kl\hf�

�fZkkhc��]jmaZ��ijbgylh]h�d�i_j_\had_, b�nZdlbq_kdb�\u^Zggh]h�]jmahihemqZ�
l_ex�ih�^Zgghc�gZdeZ^ghc��dhlhjhc�hnhjfey_lky�^h]h\hj�i_j_\hadb� 
Ih\j_`^_gb_� ihjqZ�]jmaZ�± wlh�j_amevlZl�lZdh]h�\ha^_ckl\by�gZ�]jma��dh�

lhjh_�ijb\_eh�d�mom^r_gbx�_]h�dZq_kl\Z�b�kgb`_gbx�klhbfhklb��GZijbf_j��
ih\j_`^_gb_�]jmaZ�fh`_l�[ulv�j_amevlZlhf�b�mljZlu�dZdhc-eb[h�qZklb�]jmaZ��
khklZ\eyxs_c�h^gh�p_eh_� k�i_j_\habfuf�ij_^f_lhf� �mljZlZ�hl^_evguo�qZ�
kl_c�f_oZgbafh\�ijb�i_j_\had_�k_evkdhohayckl\_gghc�l_ogbdb�b�l� i��� 
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<�khhl\_lkl\bb�k�h[s_c�ghjfhc =D hl\_lkl\_gghklv�i_j_\haqbdZ�aZ�g_�
khojZgghklv�]jmaZ�gZklmiZ_l�lhevdh�ijb�gZebqbb�_]h�\bgu��dhlhjZy�ij_^ih�
eZ]Z_lky� �ij_axfbjm_lky��� ©hlkmlkl\b_� \bgu� ^hdZau\Z_lky� ebphf�� gZjm�
rb\rbf�h[yaZl_evkl\hª��kl� ����=D���Ij_amfipbx�\bgh\ghklb�i_j_\haqbdZ�
\�g_khojZgghklb�]jmaZ�\�dZq_kl\_�[Zah\h]h�ijbgpbiZ�aZdj_iey_l�kl������=D. 
I_j_\haqbd ^ey�lh]h��qlh[u�hk\h[h^blvky�hl�hl\_lkl\_gghklb� aZ�g_kh�
ojZgghklv�]jmaZ��^he`_g ^hdZaZlv��qlh�mljZlZ��g_^hklZqZ��ih\j_`^_gb_�
�ihjqZ�� ]jmaZ�ijhbahreb�ihke_�ijb_fZ� ]jmaZ�d�i_j_\had_�^h�\u^Zqb�]jmah�
ihemqZl_ex� \ke_^kl\b_� h[klhyl_evkl\�� dhlhju_� i_j_\haqbd� g_� fh] 
ij_^hl\jZlblv�b�mkljZg_gb_�dhlhjuo�hl�g_]h g_�aZ\bk_eh��Ijb�wlhf�\bgZ�
i_j_\haqbdZ ihgbfZ_lky�rbjhdh�b�fh`_l�ijhy\eylvky�g_�lhevdh�\�gZjmr_�
gbb�bf dhgdj_lguo�ijZ\be�b�mkeh\bc�i_j_\hadb��gh b�\�l_o�kemqZyo��dh]^Z�
hg bf_e� \hafh`ghklv��h^gZdh�g_� mkljZgbe ex[u_�h[klhyl_evkl\Z��h[mkeh�
\b\rb_�mljZlm��g_^hklZqm��ihjqm�beb�ih\j_`^_gb_�]jmaZ�� 
Hl\_lkl\_gghklv�i_j_\haqbdZ aZ�g_khojZgghklv�]jmaZ�\ujZ`Z_lky�\�nhj�

f_� \haf_s_gby� ijbqbg_ggh]h� ]jmahhlijZ\bl_ex� beb ]jmahihemqZl_ex� lZ�
dbf�ijZ\hgZjmr_gb_f�ms_j[Z��Ijb�wlhf�kh]eZkgh�kl� 750 =D b�i� 116 M@L�
i_j_\haqbd \haf_sZ_l�m[uldb�g_�\�iheghf�h[t_f_��dZd�j_Zevguc�ms_j[��lZd�
b� mims_ggmx  \u]h^m��� Z�h]jZgbqb\Z_lky  klhbfhklvx mljZq_ggh]h� ]jmaZ��
l� _��g_ihemq_ggu_�^hoh^u�\hh[s_�g_�\haf_sZxlky��G_�ih^e_`bl�\haf_s_�
gbx i_j_\haqbdhf b� lhl� j_Zevguc� ms_j[� \� bfms_kl\_� ]jmahhlijZ\bl_ey�
�]jmahihemqZl_ey���dhlhjuc�ohly�fh`_l�[ulv�b�\ua\Zg�mljZlhc�]jmaZ��gh�g_�
khklZ\ey_l�_]h�klhbfhklb��gZijbf_j��aZljZlu�gZ�kljhbl_evkl\h�hdZaZ\r_]h�
ky�g_gm`guf� \ke_^kl\b_ mljZlu� ]jmaZ� \j_f_ggh]h ojZgbebsZ� beb� Zj_g^m�
kdeZ^kdh]h�ihf_s_gby�^ey�g_]h�b�^j���� 
JZaf_j�\haf_s_gby�ms_j[Z ijb�g_khojZgghklb�]jmaZ mklZgh\e_g�ke_�

^mxsbf�h[jZahf� 
1 AZ�mljZlm�beb g_^hklZqm�i_j_\habfh]h�[_a�h[ty\e_gby�p_gghklb�]jmaZ 

i_j_\haqbd� g_k_l� hl\_lkl\_gghklv� \� jZaf_j_� klhbfhklb� mljZq_ggh]h beb�
g_^hklZxs_]h� ]jmaZ�� dhlhjZy� hij_^_ey_lky� kh]eZkgh� i� 117 M@L. Ij_^m�
kfhlj_ggZy i� 117 M@L�ghjfZ�h[�hij_^_e_gbb�klhbfhklb� ]jmaZ�bkoh^y�ba�
_]h�p_gu��mdZaZgghc�\�kq_l_�ijh^Z\pZ�beb�ij_^mkfhlj_gghc�^h]h\hjhf��ih�
klZ\db��dmieb-ijh^Z`b�b�l��^����eb[h�ijb�hlkmlkl\bb�kq_lZ�beb�p_gu�\�^h]h�
\hj_�bkoh^y�ba�p_gu��dhlhjZy�ijb�kjZ\gbfuo�h[klhyl_evkl\Zo�h[uqgh�\ab�
fZ_lky� aZ� ZgZeh]bqgu_� lh\Zju�� ijbf_gy_lky�� _keb� \haf_s_gbx� ih^e_`bl�
ms_j[��ijbqbg_gguc�]jmam��hlijZ\e_gghfm�[_a�h[ty\e_gby�_]h�klhbfhklb� 

 Hij_^_e_gb_� klhbfhklb�g_^hklZxs_]h� ]jmaZ� aZ\bkbl�hl� _]h�oZjZdl_jZ��
LZd��ijb�i_j_\had_�]jmaZ��ij_^klZ\eyxs_]h�kh[hc�h^ghjh^gmx�fZkkm��klhb�
fhklv� g_^hklZxs_c� qZklb� hij_^_ey_lky� ijhihjpbhgZevgh� �\� ijhp_glghf�
hlghr_gbb��klhbfhklb�\k_]h�]jmaZ� 
Ijb�i_j_\had_�`_�g_h^ghjh^gh]h�]jmaZ�\hafh`gu�^\Z�\ZjbZglZ�bkqbke_�

gby� klhbfhklb�g_^hklZxs_c� _]h� qZklb�� _keb� \� kq_l_� ijh^Z\pZ�beb� \�p_g_�
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]jmaZ��ij_^mkfhlj_gghc�^h]h\hjhf�ihklZ\db��dmieb-ijh^Z`b�b�^j����mdZaZgZ�
klhbfhklv�dZ`^h]h�jh^Z�]jmaZ�beb�_]h�qZklb��lh�jZaf_j�g_^hklZqb�hij_^_ey�
_lky�eb[h�klhbfhklvx�mljZq_gghc�qZklb��gZijbf_j��ijb�i_j_\had_�dhfie_d�
lZ f_[_eb�mljZq_gu�klmevy��klhbfhklv�dhlhjuo�hij_^_e_gZ�\�kq_l_�ijh^Z\�
pZ���eb[h�ih�khhlghr_gbx� klhbfhklb�mljZq_gghc�b�khojZgb\r_cky�qZkl_c�
]jmaZ�� <� kemqZ_� qZklbqghc� mljZlu� ]jmaZ�� ij_^klZ\eyxs_]h� _^bguc� dhf�
ie_dl��_keb�\hafh`gh�^hmdhfie_dlh\Zgb_ b�lZdbf�h[jZahf�\hkklZgh\e_gb_�
]jmaZ� \� _]h� i_j\hgZqZevghf� khklhygbb�� lh� wlh� ke_^m_l� jZkkfZljb\Zlv� dZd�
g_^hklZqm� b� \haf_sZlv� jZkoh^u� gZ� \hkklZgh\e_gb_� _]h� g_^hklZxsbo� qZ�
kl_c��<�ijhlb\ghf�kemqZ_�mljZlZ�hl^_evguo�qZkl_c�beb�^_lZe_c�^he`gZ�jZk�
p_gb\Zlvky�dZd�ih\j_`^_gb_ [2]. 

2 AZ� ih\j_`^_gb_, ihjqm� i_j_\habfh]h� [_a� h[ty\e_gby� p_gghklb� ]jmaZ 
i_j_\haqbd \haf_sZ_l�ms_j[�\�jZaf_j_�kmffu�kgb`_gby�_]h�klhbfhklb��Z�\�
kemqZ_�g_\hafh`ghklb�\hkklZgh\e_gby ih\j_`^_ggh]h ]jmaZ ± \�jZaf_j_�_]h�
klhbfhklb� 
Ijb�ih\j_`^_gbb�]jmaZ�g_j_^dh�\hafh`gh�_]h�\hkklZgh\e_gb_�\�ij_`g_f�

khklhygbb�beb�bkihevah\Zgb_�ih�gZagZq_gbx��iheghklvx�beb�qZklbqgh��lhev�
dh�ihke_�khhl\_lkl\mxs_]h�j_fhglZ��<�lZdbo�kemqZyo�ms_j[�k�kh]eZkby�]jm�
ahhlijZ\bl_ey��]jmahihemqZl_ey��fh`_l�[ulv�\haf_s_g�\�jZaf_j_�klhbfhklb�
\hkklZgh\bl_evgh]h� j_fhglZ�� ?keb� `_� \hkklZgh\e_gb_� g_\hafh`gh� beb�
ij_^ty\bl_ev�ij_l_gabb� �bkdZ��gZ�g_f�g_�gZklZb\Z_l��ms_j[�\aukdb\Z_lky�\�
kmff_�� gZ� dhlhjmx� mf_gvrbeZkv� klhbfhklv� ]jmaZ��Ijb� wlhf� i_j_\haqbd g_�
h[yaZg hlj_fhglbjh\Zlv�ih\j_`^_ggmx�ijh^mdpbx�beb�^hmdhfie_dlh\Zlv�__� 
IhjqZ�fh`_l�dZkZlvky�dZd�\k_]h�]jmaZ��lZd�b�_]h�qZklb��?keb�bkihjq_ggZy�

qZklv�fh`_l�[ulv�hp_g_gZ�kZfhklhyl_evgh��lh�ms_j[�\haf_sZ_lky�\�jZaf_j_�
mf_gvr_gby�klhbfhklb bkihjq_gghc�qZklb��Z�ijb�g_\hafh`ghklb�lZdhc�hp_g�
db�± \�jZaf_j_�kgb`_gby�klhbfhklb�\k_]h�]jmaZ� 

 Ih\j_`^_gb_�b�ihjqZ�]jmaZ�g_�lhevdh�mf_gvrZxl�_]h�klhbfhklv��gh�b�\�
jy^_� kemqZ_\� ijb\h^yl� d� iheghc� g_\hafh`ghklb� bkihevah\Zgby� _]h� ih�
gZagZq_gbx��Ih�kms_kl\m wlh�jZ\ghagZqgh�mljZl_�]jmaZ��lZd�dZd�]jmahihem�
qZl_ev�nZdlbq_kdb�_]h�ebrZ_lky��Z�ke_^h\Zl_evgh��gZklmiZxl�l_�`_�ijZ\h�
\u_�ihke_^kl\by��qlh�b�ijb�mljZl_�]jmaZ� 

3 AZ�mljZlm�]jmaZ, k^Zggh]h�d�i_j_\had_�k�h[ty\e_gghc�p_gghklvx, i_j_�
\haqbd \haf_sZ_l� ms_j[� \� jZaf_j_ h[ty\e_gghc� klhbfhklb ]jmaZ��Ihjy^hd�
h[ty\e_gby�p_gghklb�]jmaZ�b�hkh[_gghklb�_]h�ijb_fZ�d�i_j_\had_ mklZgh\e_�
gu�II= b�jZkkfhlj_gu�\�qZklb���gZklhys_]h mq_[gh-f_lh^bq_kdh]h ihkh[by. 
< M@L�g_l�g_ihkj_^kl\_ggh]h�mdZaZgby�gZ�lh��\�dZdhf�jZaf_j_�^he`_g�

\haf_sZlvky� i_j_\haqbdhf ms_j[� aZ� g_^hklZqm�� ih\j_`^_gb_� beb� ihjqm�
]jmaZ�� k^Zggh]h� d� i_j_\had_� k� h[ty\e_gghc� p_gghklvx�� <� ^Zgghf� kemqZ_�
ms_j[�^he`_g�\haf_sZlvky�\�jZaf_j_�^heb�h[ty\e_gghc�p_gghklb��khhl\_l�
kl\mxs_c� ^he_� g_^hklZxs_c� eb[h� ^he_� kgb`_gby� klhbfhklb qZklb� ]jmaZ�
�ijb�_]h�ihjq_�beb�ih\j_`^_gbb�. 
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< khhl\_lkl\bb�k�IjZ\beZfb�i_j_\hahd�]jmah\�k�h[ty\e_gghc�p_gghklvx�
wlZ�p_gghklv�g_�^he`gZ�ij_\urZlv�klhbfhklv�]jmaZ��dhlhjZy�hij_^_ey_lky�
kh]eZkgh�i� ����M@L��I_j_\haqbd ijb�ijb_f_�lZdh]h�]jmaZ�d�i_j_\had_ bf_�
_l� ijZ\h� ihlj_[h\Zlv� ij_^klZ\e_gby� ]jmahhlijZ\bl_e_f� ^hdmf_glh\�� ih^�
l\_j`^Zxsbo�klhbfhklv�]jmaZ��Z�lZd`_�\kdjulby�]jmahhlijZ\bl_e_f�ij_^t�
y\e_ggh]h� d� i_j_\had_� ]jmaZ� ^ey� hkfhljZ� b� ijh\_jdb� p_gghklb�� \� kemqZ_�
ij_^iheh`_gby��qlh�h[ty\ey_fZy�p_gghklv�]jmaZ�aZ\ur_gZ� 
<� kemqZ_� g_khojZgghklb� i_j_\habfh]h� ]jmaZ� ^h]h\hj� `_e_agh^hjh`ghc�

i_j_\hadb� iheghklvx� �mljZlZ� ]jmaZ�� beb� qZklbqgh� �g_^hklZqZ�� ih\j_`^_gb_�
beb�ihjqZ�]jmaZ��hdZau\Z_lky�g_bkiheg_gguf�� Z�ke_^h\Zl_evgh��mieZq_ggu_�
]jmahhlijZ\bl_e_f�aZ�^Zggmx�i_j_\hadm�kj_^kl\Z�hdZau\Zxlky�ihemq_ggufb�
i_j_\haqbdhf g_hkgh\Zl_evgh��\�iheghf�jZaf_j_�beb�qZklbqgh���lZd�dZd�mkem�
]Z��aZ�dhlhjmx�hgb�[ueb�\g_k_gu��g_�[ueZ�beb�g_gZ^e_`Zsbf�h[jZahf�[ueZ�
hdZaZgZ��Ihwlhfm� djhf_� \haf_s_gby� ms_j[Z� \� mklZgh\e_gguo� i� 116 M@L�
jZaf_jZo�i_j_\haqbd�h[yaZg \ha\jZlblv�\aukdZggu_� aZ�i_j_\hadm� ]jmaZ�ijh�
\hagu_�b�^jm]b_�ijbqblZxsb_ky�_fm ieZl_`b�iheghklvx��ijb�mljZl_�]jmaZ���
ijhihjpbhgZevgh� dhebq_kl\m� g_^hklZxs_]h� beb� ih\j_`^_ggh]h� �bkihjq_g�
gh]h��]jmaZ��_keb�^Zggu_�ieZl_`b�g_�\oh^yl�\�klhbfhklv�lZdh]h�]jmaZ��<�ijh�
lb\ghf� kemqZ_ �kmffu� ijbqblZxsboky� i_j_\haqbdm� ieZl_`_c� \dexq_gu� \�
klhbfhklv�i_j_\habfh]h�]jmaZ��\haf_s_gb_�klhbfhklb�mljZq_ggh]h�]jmaZ�beb�
g_^hklZxs_c��ih\j_`^_gghc��bkihjq_gghc��_]h�qZklb�l_f�kZfuf�hagZqZ_l�b�
\ha\jZl�ihemq_gguo�jZg__�i_j_\haqbdhf�ieZl_`_c�>2]. 

 
      3.2 H[klhyl_evkl\Z��hk\h[h`^Zxsb_�i_j_\haqbdZ� 
            hl�hl\_lkl\_gghklb�aZ� g_khojZgghklv�]jmaZ 
 
Hl\_lkl\_gghklv�i_j_\haqbdZ�aZ�g_khojZgghklv ]jmaZ��ijhbkr_^rmx�ih�

ke_�ijb_fZ�]jmaZ�d�i_j_\had_�^h�\u^Zqb�_]h�ihemqZl_ex��dZd hlf_q_gh�\u�
r_��gZklmiZ_l�ijb�gZebqbb�\bgu�i_j_\haqbdZ�\�wlhc�g_khojZgghklb�� 
<� i� 113 M@L� kh^_j`blky� ijbf_jguc� i_j_q_gv� ki_pbnbq_kdbo� b�

gZb[he__� qZklh� \klj_qZxsboky� \� ijZdlbd_� `_e_agh^hjh`gh]h� ljZgk�
ihjlZ�  h[klhyl_evkl\�� ^hdZaZgghklv� ex[h]h�ba�dhlhjuo�i_j_\haqbdhf 
dZd� ijbqbgu� g_khojZgghklb� ]jmaZ�iha\hey_l� _fm hk\h[h^blvky� hl� hl�
\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ�\ke_^kl\b_ hlkmlkl\by�_]h \bgu�
\�wlhf. 

1 Ijbqbgu, aZ\bkysb_�hl�]jmahhlijZ\bl_ey�beb�]jmahihemqZl_ey. 
 KkueZykv�gZ�^Zggh_�h[klhyl_evkl\h�dZd�gZ�mkeh\b_�hk\h[h`^_gby�hl�hl�

\_lkl\_gghklb��i_j_\haqbd� ^he`_g ^hdZaZlv�gZjmr_gby�� dhlhju_�[ueb�^h�
ims_gu� ]jmahhlijZ\bl_e_f�beb�]jmahihemqZl_e_f��dZd�ijbqbgu�g_khojZg�
ghklb� i_j_\habfh]h� ]jmaZ�� NZdlbq_kdb� gZjmr_gb_� ex[h]h� ba�
mklZgh\e_gguo�II=�mkeh\bc�ij_^ty\e_gby�]jmaZ�d�i_j_\had_�b�_]h�ih]jma�
db�fh`_l�k\b^_l_evkl\h\Zlv�h�gZebqbb�\bgu�]jmahhlijZ\bl_ey��H^gZdh�^ey�
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hk\h[h`^_gby�hl�hl\_lkl\_gghklb� aZ�g_khojZgghklv� ]jmaZ� i_j_\haqbd�^he�
`_g ^hdZaZlv��qlh�bf_ggh�wlh�gZjmr_gb_�y\behkv�ijbqbghc�g_khojZgghklb�
]jmaZ� 
D�ijbqbgZf� aZ\bkysbf� hl� ]jmahihemqZl_ey�� qZs_� \k_]h� hlghkblky� g_�

k\h_\j_f_gguc�ijb_f�]jmaZ��qlh�g_j_^dh�\uau\Z_l�_]h�ihjqm�b�^Z`_�mljZlm� 
Ihfbfh� wlh]h� \bgZ� ]jmahihemqZl_ey�fh`_l� \ujZ`Zlvky�b� \�g_ijZ\bevghc�
\u]jmad_�]jmaZ��^jm]bo�gZjmr_gbyo��^hims_gguo�bf�ijb�ihemq_gbb�]jmaZ�
hl�i_j_\haqbdZ. 
Hkh[h_�f_klh�kj_^b�ijbqbg��aZ\bkysbo�hl�]jmahhlijZ\bl_ey��h[mkeh\eb�

\Zxsbo�g_khojZgghklv�i_j_\habfh]h�]jmaZ�� aZgbfZ_l�ih]jmadZ�_]h�\�g_bk�
ijZ\gu_�\Z]hgu��dhgl_cg_ju��LZd��_keb�ih^Zggu_�ih^�ih]jmadm�i_j_\haqb�
dhf \Z]hg� beb� dhgl_cg_j� i_j_\haqbdZ� ih� l_ogbq_kdhfm� khklhygbx� beb� \�
dhff_jq_kdhf�hlghr_gbb g_�fh]ml�h[_ki_qblv�khojZgghklv�]jmaZ�ijb�i_j_�
\had_��]jmahhlijZ\bl_ev�h[yaZg�hldZaZlvky�hl�bo�aZ]jmadb��< ijhlb\ghf�kem�
qZ_� hg� g_k_l� \k_� ihke_^kl\by� i_j_\hadb� \� lZdbo� ljZgkihjlguo� kj_^kl\Zo��
m[uldb� hl� g_khojZgghklb� ]jmaZ� ih� wlhc� ijbqbg_� �_keb� hg� hklZ_lky� kh[�
kl\_ggbdhf� i_j_\habfh]h� ]jmaZ�� eb[h� hl\_lkl\_gghklv� aZ� g_khojZgghklv�
]jmaZ�i_j_^�]jmahihemqZl_e_f��Lhevdh�\�lhf�kemqZ_��dh]^Z�l_ogbq_kdZy�g_�
bkijZ\ghklv�ghkbeZ�kdjuluc�oZjZdl_j��l��_��g_�fh]eZ [ulv�h[gZjm`_gZ�]jm�
ahhlijZ\bl_e_f�ijb�h[uqghf�hkfhlj_�\Z]hgh\��dhgl_cg_jh\�i_j_^�ih]jma�
dhc��eb[h�\hagbdeZ� \�imlb� ke_^h\Zgby��hl\_lkl\_gghklv� aZ�h[mkeh\e_ggmx�
wlbfb�g_^hklZldZfb�g_khojZgghklv�]jmaZ�g_k_l�i_j_\haqbd [5]. 

2 Hkh[u_�_kl_kl\_ggu_�k\hckl\Z�i_j_\habfh]h�]jmaZ. 
Hkh[ufb�_kl_kl\_ggufb�k\hckl\Zfb�]jmaZ�kqblZxlky�l_��dhlhju_�kdZau�

\Zxlky� gZ� _]h� khojZgghklb� g_aZ\bkbfh� hl� ijbgyluo� i_j_\haqbdhf f_j�
ij_^hklhjh`ghklb��gZijbf_j��ihy\e_gb_�j`Z\qbgu�gZ�f_lZee_��kZfh\ha]h�
jZgb_�]jmaZ�b�l��i��<�hkgh\_�jZkij_^_e_gby�m[uldh\�f_`^m�]jmahhlijZ\bl_�
e_f�b�]jmahihemqZl_e_f�\�wlhf�kemqZ_�e_`bl�g_�\bgZ��Z�ijbgpbi�jbkdZ�kem�
qZcghc� ]b[_eb� �ih\j_`^_gby�� \_sb�� _]h� g_k_l� kh[kl\_ggbd� �dhfm�
ijbgZ^e_`bl�ijZ\h�hi_jZlb\gh]h�mijZ\e_gby�� ]jmaZ� ± khhl\_lkl\_ggh�]jm�
ahhlijZ\bl_ev�beb�]jmahihemqZl_ev [5]. 

3 ?kl_kl\_ggu_� ijbqbgu, k\yaZggu_� k� i_j_\hadhc� ]jmaZ� gZ� hldjulhf�
`_e_agh^hjh`ghf�ih^\b`ghf�khklZ\_� 

 G_khojZgghklv� ]jmaZ� fh`_l� ijhbahclb� \� kbem� _kl_kl\_gguo� ijbqbg��
k\yaZgguo�k�lZdhc�i_j_\hadhc��lZd�dZd�ih^�\ha^_ckl\b_f�g_[eZ]hijbylguo�
ih]h^guo�mkeh\bc� �Zlfhkn_jgu_�hkZ^db��kbevguc�\_l_j��gbadZy�beb�\ukh�
dZy� l_fi_jZlmjZ� \ha^moZ� b� ^jm]b_�� g_� aZ\bkysb_� hl� i_j_\haqbdZ�� h[klhy�
l_evkl\Z�� ijhbkoh^bl� \u\_ljb\Zgb_� kuimqbo� ]jmah\� b� l�� i�� ?keb� ^Zggu_�
h[klhyl_evkl\Z�bf_eb�f_klh��g_kfhljy�gZ�\k_�ij_^mkfhlj_ggu_�ijZ\beZfb�
i_j_\hahd�f_ju�ih�h[_ki_q_gbx� khojZgghklb� ]jmaZ��jZaj_r_ggh]h�d�i_j_�
\had_� gZ hldjulhf�`_e_agh^hjh`ghf ih^\b`ghf khklZ\_�� lh� ^hdZaZ\rbc�
wlh�i_j_\haqbd ij_^iheZ]Z_lky�g_\bgh\guf�\�_]h�g_khojZgghklb. 
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H^gZdh�jZkkfZljb\Z_fuc�imgdl�g_�iha\hey_l�hk\h[h^blv�i_j_\haqbdZ�hl�
hl\_lkl\_gghklb� aZ� g_khojZgghklv� ijb� g_^hklZq_�� \ujZab\r_cky� \� mljZl_�
p_euo�f_kl�]jmaZ��i_j_\habfh]h�gZ�hldjulhf�ih^\b`ghf�khklZ\_. 

4 G_^hklZldb�lZju� �miZdh\db), dhlhju_�g_�fh]eb�[ulv�aZf_q_gu�ijb�
gZjm`ghf�__ hkfhlj_�ijb�ijb_f_�]jmaZ�d�i_j_\had_��ijbf_g_gb_�lZju �miZ�
dh\db�,  g_� khhl\_lkl\mxs_c� k\hckl\Zf� ]jmaZ, ijb� hlkmlkl\bb� ke_^h\�
ih\j_`^_gby�lZju��miZdh\db� \�imlb� 
< kemqZ_�ijb_fZ�]jmaZ�i_j_\haqbdhf \�g_bkijZ\ghc�lZj_�beb�miZdh\d_�hg�

g_�g_k_l�[_amkeh\gmx�hl\_lkl\_gghklv�aZ ihke_^kl\by�lZdh]h�ijb_fZ��lZd�dZd�
\k_�aZ\bkbl�hl�oZjZdl_jZ�g_^hklZldh\�lZju�b�miZdh\db�b�mkeh\bc�ijb_fZ�]jmaZ�
d�i_j_\had_��LZd��kkuedZ�gZ�g_^hklZldb�lZju��miZdh\db�hk\h[h`^Z_l�i_j_\ha�
qbdZ hl�hl\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ��_keb�hg�^hdZ`_l��qlh�bf_ggh�
wlb�g_^hklZldb�y\bebkv�ijbqbghc�g_khojZgghklb��b�ijb�ijb_f_�]jmaZ�d�i_j_�
\had_� ^Zggu_� g_^hklZldb� g_� fh]eb� [ulv� \uy\e_gu� ijb� gZjm`ghf� hkfhlj_�
lZju��miZdh\db��l��_��ghkbeb�kdjuluc�oZjZdl_j��I_j_\haqbd hk\h[h`^Z_lky�hl�
hl\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ��h[mkeh\e_ggmx�g_^hklZldZfb�lZju��
miZdh\db��b�\�lhf�kemqZ_��dh]^Z ]jma�i_j_\habeky�\�lZj_ �miZdh\d_���ohly�b�k�
y\gufb�g_^hklZldZfb��gh�[ue�ih]jm`_g�]jmahhlijZ\bl_e_f�b�ijbgyl�d�i_j_�
\had_�aZ iehf[Zfb��AIM� ]jmahhlijZ\bl_ey. I_j_\haqbd g_�h[yaZg�lZd`_�ijh�
\_jylv�khhl\_lkl\b_�bkihevah\Zgghc�]jmahhlijZ\bl_e_f�lZju��miZdh\db�k\hc�
kl\Zf� ]jmaZ�� b� \k_� hljbpZl_evgu_� ihke_^kl\by� lZdh]h� gZjmr_gby� g_k_l�
]jmahhlijZ\bl_ev [5]. 

 H^gZdh� _keb� ]jma� ijb[ue� kh� ke_^Zfb� ih\j_`^_gby lZju� �miZdh\db�� \�
imlb�� i_j_\haqbd� g_� hk\h[h`^Z_lky� hl� hl\_lkl\_gghklb�� lZd� dZd� gZebqb_�
wlbo� ke_^h\� mdZau\Z_l� gZ� bf_\rb_ky� \� ijhp_kk_� i_j_\hadb� gZjmr_gby� b��
ke_^h\Zl_evgh�� \hafh`gh�� qlh�bf_ggh�ih\j_`^_gby� lZju� �miZdh\db�� y\ey�
xlky�ijbqbghc�g_khojZgghklb�]jmaZ�� 

5 K^ZqZ�]jmaZ�d�i_j_\had_�[_a�mdZaZgby�\�gZdeZ^ghc _]h�k\hckl\, lj_[m�
xsbo�hkh[uo�mkeh\bc�eb[h�f_j�ij_^hklhjh`ghklb�ijb�i_j_\had_�beb�ojZ�
g_gbb.  
>Zggh_�gZjmr_gb_�b�_]h�ihke_^kl\by�± wlh�qZklguc�kemqZc�ijhy\e_gby�

\bgu�]jmahhlijZ\bl_ey b�ijbf_g_gby�h[s_]h�ijZ\beZ�i� 31 M@L, kh]eZkgh 
dhlhjhfm ]jmahhlijZ\bl_ev g_k_l hl\_lkl\_gghklv� aZ�^hklh\_jghklv� k\_^_�
gbc��\g_k_gguo�\�gZdeZ^gmx��Z�lZd`_�aZ�ihke_^kl\by��\hagbdrb_�ba-aZ�mdZ�
aZgguo�bf�\�gZdeZ^ghc�g_^hklh\_jguo��g_lhqguo�beb�g_iheguo�k\_^_gbc.  
H^gZdh�^ey��hk\h[h`^_gby�hl hl\_lkl\_gghklb�i_j_\haqbd�^he`_g�^hdZ�

aZlv��qlh�bf_ggh�g_mdZaZgb_�beb� g_ijZ\bevgh_� mdZaZgb_� \�gZdeZ^ghc�hkh�
[uo k\hckl\�]jmaZ�hlijZ\bl_e_f�ijb\_eh�d�g_khojZgghklb�]jmaZ� 

6 K^ZqZ� d� i_j_\had_� ]jmaZ, \eZ`ghklv� dhlhjh]h� ij_\urZ_l� mklZgh\�
e_ggmx�ghjfm.  
< ijZ\beZo� i_j_\hahd� g_dhlhjuo� ]jmah\� mdZaZgu� ghjfu \eZ`ghklb�� \�

ij_^_eZo�dhlhjuo�]jmau�b�^he`gu�ij_^ty\eylvky�d�i_j_\had_��GZijbf_j��^h 
ij_^ty\e_gby d� i_j_\had_� kf_jaZxsboky� ]jmah\� hlijZ\bl_ev� h[yaZg� ijb�
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gylv�f_ju�d�mf_gvr_gbx�bo�\eZ`ghklb�^h�[_ahiZkguo�\�hlghr_gbb�kf_j�
aZgby� ij_^_eh\��Ijb� gZjmr_gbb mklZgh\e_gguo ghjf� \eZ`ghklb� ]jmahhl�
ijZ\bl_e_f�ijbqbg_gguc�ih�wlhc�ijbqbg_�ms_j[�]jmam�i_j_\haqbd \haf_�
sZlv�g_�^he`_g. 

7 I_j_\hadZ� ]jmaZ� \� khijh\h`^_gbb� ijh\h^gbdZ� ]jmahhlijZ\bl_ey� beb�
]jmahihemqZl_ey� 

 G_dhlhju_�]jmau��i_j_q_gv�dhlhjuo�mdZaZg�\�II=, i_j_\haylky�\�khijh�
\h`^_gbb� ijh\h^gbdh\� ]jmahhlijZ\bl_e_c� beb� ]jmahihemqZl_e_c�� <� wlhf�
kemqZ_�ij_^iheZ]Z_lky��qlh�hl\_lkl\_gghklv�aZ�khojZgghklv�]jmaZ�g_k_l�eb�
ph��khijh\h`^Zxs__�_]h��b�khhl\_lkl\_ggh�hlkmlkl\b_�\bgu�i_j_\haqbdZ�\�
mljZl_��g_^hklZq_�beb ih\j_`^_gbb��ihjq_��]jmaZ� 
H^gZdh�kZf�nZdl� khijh\h`^_gby� ]jmaZ�ijh\h^gbdhf�g_�fh`_l� kem`blv�

[_amkeh\guf� hkgh\Zgb_f� ^ey� hk\h[h`^_gby� i_j_\haqbdZ hl� hl\_lkl\_ggh�
klb�aZ�g_khojZgghklv�i_j_\habfh]h�]jmaZ��\ua\Zggmx�f_jZfb��g_�\oh^ysb�
fb�\�djm]�h[yaZgghkl_c�ijh\h^gbdZ�beb�^Z`_�\oh^ysbfb�\�djm]�_]h�h[yaZg�
ghkl_c�� gh� ijbgylb_� dhlhjuo� aZ\bkbl� hl� khhl\_lkl\mxsbo� ^_ckl\bc�
i_j_\haqbdZ �gZijbf_j� hlp_idZ�ih\j_`^_ggh]h�\Z]hgZ���l� _��ih�ijbqbgZf��
g_�aZ\bkysbf�hl�ijh\h^gbdZ�]jmahhlijZ\bl_ey�beb�]jmahihemqZl_ey. 

8 MdZaZgb_�]jmahhlijZ\bl_e_f \�gZdeZ^ghc�g_ijZ\bevguo�beb�g_iheguo�
k\_^_gbc.  
<�i_j_q_gv�h[klhyl_evkl\��ijb�^hdZaZgghklb�dhlhjuo�i_j_\haqbdhf��dZd��

ijbqbgu�g_khojZgghklb�]jmaZ, hg�hk\h[h`^Z_lky�hl�hl\_lkl\_gghklb�aZ�wlm�
g_khojZgghklv�\�i� ����M@L�\dexq_gh�b�mdZaZgb_ g_^hklh\_jguo��g_lhqguo 
beb�g_iheguo k\_^_gbc ]jmahhlijZ\bl_e_f�\�gZdeZ^ghc. Ijb�wlhf�i_j_\ha�
qbd�^he`_g�^hdZaZlv�g_�lhevdh�gZebqb_�lZdh]h�h[klhyl_evkl\Z��gh��dZd�b�\�
jZg__�jZkkfhlj_gguo�imgdlZo��ijbqbggmx� k\yav� �h[mkeh\e_gghklv��f_`^m�
mdZaZgguf�gZjmr_gb_f�]jmahhlijZ\bl_ey�b�g_khojZgghklvx�]jmaZ� 

9 G_\uiheg_gb_�beb�g_gZ^e_`Zs__�\uiheg_gb_�]jmahhlijZ\bl_e_f, ]jm�
ahihemqZl_e_f�lZfh`_gguo�b�^jm]bo�ijZ\be. 

 DZd�b�\�\ur_jZkkfhlj_gghf�imgdl_, ^Zggh_�h[klhyl_evkl\h�ijb�^hdZaZg�
ghklb�_]h�i_j_\haqbdhf� �\�dZq_kl\_�ijbqbgu�g_khojZgghklb�]jmaZ�iha\hey_l�
i_j_\haqbdm� hk\h[h^blvky hl� bfms_kl\_gghc� hl\_lkl\_gghklb� aZ� mljZlm��
g_^hklZqm��ih\j_`^_gb_��ihjqm��]jmaZ��MdZaZggh_�h[klhyl_evkl\h�dZd�hkgh\Z�
gb_� ^ey� hk\h[h`^_gby� hl� hl\_lkl\_gghklb� i_j_\haqbdZ hkh[_ggh� ZdlmZevgh�
^ey� kemqZ_\� g_khojZgghklb� i_j_\hahd� kdhjhihjlysboky� ]jmah\�� lj_[mxsbo�
ki_pbnbq_kdbo�mkeh\bc�bo�^hklZ\db� 
G_h[oh^bfh�hlf_lblv��qlh�ijb\_^_gguc�\�i� 113 M@L�b�jZkkfhlj_gguc�

\ur_�i_j_q_gv�h[klhyl_evkl\��hk\h[h`^Zxsbo�i_j_\haqbdZ hl�hl\_lkl\_g�
ghklb� aZ� g_khojZgghklv� ]jmaZ�� dZd� mdZau\Zehkv�� g_� y\ey_lky� bkq_jiu\Zx�
sbf��Ihwlhfm�^ey�hk\h[h`^_gby�hl�hl\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ�
i_j_\haqbd�fh`_l�^hdZau\Zlv�b�^jm]b_�h[klhyl_evkl\Z��g_�mdZaZggu_�\�jZk�
kfhlj_gghf�i_j_qg_��dZd�ijbqbgu�g_khojZgghklb�]jmaZ��dhlhju_�hg g_ fh] 
ij_^hl\jZlblv�b�mkljZg_gb_�dhlhjuo�hl�g_]h g_�aZ\bk_eh��h[hkgh\u\Zy�bfb�
hlkmlkl\b_�k\h_c�\bgu�\�g_khojZgghklb�� 
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3.3 Hl\_lkl\_gghklv�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ 
 
<uiheg_gb_� ^h]h\hjZ� i_j_\hadb� ]jmaZ� \� mklZgh\e_gguc� kjhd� y\ey_lky�

h^ghc�ba�\Z`g_crbo�h[yaZgghkl_c�i_j_\haqbdZ. LZd��\�i� ���M@L�mdZaZgh��
qlh�i_j_\haqbd� ^he`_g� ^hklZ\eylv� ]jmau� ih�gZagZq_gbx� \� mklZgh\e_ggu_�
kjhdb��Kjhdb� ^hklZ\db� ]jmah\�b� ihjy^hd�bo� bkqbke_gby� ijb� i_j_\had_� \h�
\gmljbj_kim[ebdZgkdhf� khh[s_gbb� mklZgZ\eb\Zxlky� II=�� Z� \� f_`^mgZ�
jh^ghf�khh[s_gbb�j_]eZf_glbjmxlky�Kh]eZr_gb_f h�f_`^mgZjh^ghf�`_�
e_agh^hjh`ghf�]jmah\hf�khh[s_gbb �^Ze__� ± KF=K) b�^jm]bfb�f_`^mgZ�
jh^gufb�^h]h\hjZfb. 
Kh]eZkgh�IjZ\beZf� bkqbke_gby� kjhdh\� ^hklZ\db� wlb� kjhdb� aZ\bkyl� hl�

\b^Z�hlijZ\db b jZkklhygby��ih�dhlhjhfm�jZkkqblu\Z_lky�ijh\hagZy�ieZlZ��
Ijb�ghjfbjh\Zgbb�kjhdh\�^hklZ\db�]jmah\��\�lhf�qbke_�ihjh`gbo�\Z]hgh\��
dhgl_cg_jh\� ]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c�� mqblu\Z_lky�g_h[oh^b�
fhklv� \uiheg_gby� l_ogheh]bq_kdbo� hi_jZpbc� \� aZ\bkbfhklb� hl� hkh[_ggh�
kl_c� ljZgkihjlbjh\db� ]jmah\��Ih� wlhc�ijbqbg_� kjhdb�^hklZ\db��bkqbke_g�
gu_�ba�ghjf�kmlhqgh]h�ijh[_]Z��m\_ebqb\Zxlky��gZijbf_j��^ey�hi_jZpbc�ih�
hlijZ\e_gbx�b�ijb[ulbx�]jmaZ ± gZ�ljh_�kmlhd��gZ�hi_jZpbb�gZdhie_gby��
khjlbjh\db� ]jmah\��i_j_\habfuo�f_edbfb�b� dhgl_cg_jgufb�hlijZ\dZfb� ± 
gZ�k_fv�kmlhd). 
GZ�^h]h\hjghc�hkgh\_�i_j_\haqbd b�]jmahhlijZ\bl_ev�fh]ml�ij_^mkfhl�

j_lv� b� hlebqguc� hl� ij_^mkfhlj_ggh]h� II= kjhd� ^hklZ\db� ]jmaZ� �i� 50 
M@L)��h�q_f�^_eZ_lky�hlf_ldZ�\�]jZn_�©Hkh[u_�aZy\e_gby�b�hlf_ldb�hlijZ�
\bl_eyª hjb]bgZeZ�gZdeZ^ghc. 
IjhkjhqdZ� \� ^hklZ\d_� ]jmaZ� hij_^_ey_lky� dZd� jZaghklv� f_`^m� nZdlbq_�

kdbf�b�ghjfZlb\guf�kjhdZfb�^hklZ\db��NZdlbq_kdbc�kjhd�^hklZ\db�gZqbgZ_l�
bkqbkeylvky� k� ��� qZkh\� ^gy�ijb_fZ� ]jmaZ� d�i_j_\had_��>ZlZ�ijb_fZ� ]jmaZ� d�
i_j_\had_�m^hklh\_jy_lky�\�i_j_\hahqguo�^hdmf_glZo�dZe_g^Zjguf�rl_fi_�
e_f�i_j_\haqbdZ��<�kemqZ_�ijb_fZ�]jmaZ�jZgvr_�gZagZq_ggh]h�^gy�ih]jmadb�
kjhd�bkqbkey_lky�k����qZkh\�lh]h�^gy��gZ�dhlhjuc�gZagZq_gZ�ih]jmadZ� 
GZ�`_e_agh^hjh`ghc� klZgpbb�gZagZq_gby�h�ijb[ulbb� ]jmaZ�miheghfh�

q_gguf� ij_^klZ\bl_e_f� i_j_\haqbdZ� \� khhl\_lkl\mxs_c� ]jZn_� ^hjh`ghc�
\_^hfhklb�ijhklZ\ey_lky�dZe_g^Zjguc�rl_fi_ev�ijb[ulby�]jmaZ�gZ�^Zggmx�
klZgpbx�� <j_fy� \u]jmadb� ]jmaZ� i_j_\haqbdhf� beb� ih^Zqb� ih^� \u]jmadm�
]jmahihemqZl_e_f� nbdkbjm_lky� dZe_g^Zjguf� rl_fi_e_f� i_j_\haqbdZ� gZ�
`_e_agh^hjh`ghc�klZgpbb�gZagZq_gby�\�hjb]bgZe_�gZdeZ^ghc�b�^hjh`ghc�
\_^hfhklb��:gZeh]bqgu_�k\_^_gby�\ghkylky�\�we_dljhggmx�gZdeZ^gmx� 
Kh]eZkgh�IjZ\beZf�bkqbke_gby�kjhdh\�^hklZ\db�]jma�kqblZ_lky�^hklZ\�

e_gguf�\�kjhd��_keb: 
± hg� ijb[ue� gZ� `_e_agh^hjh`gmx� klZgpbx� gZagZq_gby� ^h� bkl_q_gby�

kjhdZ�^hklZ\db b�fh`_l� [ulv�i_j_^Zg� \�jZkihjy`_gb_� ]jmahihemqZl_ey��h�
q_f� lhl m\_^hfe_g� i_j_\haqbdhf �ZgZeh]bqguf� h[jZahf� hij_^_ey_lky� b�
^hklZ\dZ�\�kjhd�ihjh`g_]h�\Z]hgZ�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�; 
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± gZ�`_e_agh^hjh`ghc� klZgpbb�gZagZq_gby�hg� \u]jm`_g�i_j_\haqbdhf 
beb \Z]hg�� dhgl_cg_j� k� ]jmahf� ih^Zgu ]jmahihemqZl_ex� ih^� \u]jmadm� ^h�
bkl_q_gby�mklZgh\e_ggh]h�kjhdZ�^hklZ\db� 
± hg� ijb[ue� gZ� `_e_agh^hjh`gmx� klZgpbx� gZagZq_gby� ^h� bkl_q_gby�

kjhdZ�^hklZ\db�b�g_�fh`_l�[ulv�i_j_^Zg�\�jZkihjy`_gb_� ]jmahihemqZl_ey�
ba-aZ�aZ^_j`db�ih^Zqb�\Z]hgh\��dhgl_cg_jh\�ih^�\u]jmadm�\ke_^kl\b_�aZgy�
lhklb�f_klZ�\u]jmadb�ih�g_�aZ\bkysbf�hl�i_j_\haqbdZ�ijbqbgZf��g_\g_k_�
gby� ijbqblZxsboky� i_j_\haqbdm� ieZl_`_c� beb� ih� ^jm]bf� ijbqbgZf�� g_�
aZ\bkysbf�hl�i_j_\haqbdZ��\�wlhf�kemqZ_�^he`_g�[ulv�khklZ\e_g�Zdl�h[s_c�
nhjfu��nbdkbjmxsbc�mdZaZggu_�h[klhyl_evkl\Z�� 
LZdbf� h[jZahf�� ljZgkihjlgh_� aZdhgh^Zl_evkl\h� m\yau\Z_l� hdhgqZgb_�

kjhdZ�^hklZ\db�]jmaZ�g_�k�fhf_glhf�nZdlbq_kdhc�_]h�\u^Zqb�ihemqZl_ex��Z�
k�fhf_glhf�\hafh`ghklb�lZdhc�\u^Zqb�]jmahihemqZl_ex�i_j_\haqbdhf. 
<� khhl\_lkl\bb� k�IjZ\beZfb�bkqbke_gby�kjhdh\�^hklZ\db�^ZlZ�m\_^hf�

e_gby�]jmahihemqZl_ey�b�lZfh`_gguo�hj]Zgh\�h�ijb[ulbb�]jmaZ��gZoh^ys_�
]hky� ih^� lZfh`_gguf� dhgljhe_f�� gZ�`_e_agh^hjh`gmx� klZgpbx� gZagZq_�
gby�y\ey_lky�b�^Zlhc�nZdlbq_kdh]h�kjhdZ�^hklZ\db�]jmaZ ih�gZagZq_gbx��Z�
i_j_\haqbd� g_� g_k_l� hl\_lkl\_gghklv� aZ� aZ^_j`dm� ]jmaZ� gZ� wlhc� klZgpbb��
k\yaZggmx�k�lZfh`_gguf�hnhjfe_gb_f��Djhf_�lh]h��ijb�ijb[ulbb�]jmaZ�\�
g_jZ[hq__�^ey� lZfh`_ggh]h�hj]ZgZ� \j_fy� kjhd� ^hklZ\db� m\_ebqb\Z_lky�gZ�
kjhd�hl�fhf_glZ�ijb[ulby�]jmaZ�gZ�klZgpbx�gZagZq_gby�^h�gZqZeZ�jZ[hlu�
lZfh`_ggh]h�hj]ZgZ��� 
IjZ\beZfb�bkqbke_gby�kjhdh\�^hklZ\db�ij_^mkfhlj_gh�m\_ebq_gb_�kjh�

dZ ^hklZ\db�]jmaZ \�kemqZyo�aZ^_j`db��ijhbkr_^r_c ih�ijbqbgZf��g_�aZ\b�
kysbf hl� i_j_\haqbdZ. H� ijbqbg_� b� ijh^he`bl_evghklb� lZdhc aZ^_j`db�
^he`_g�[ulv�khklZ\e_g�Zdl�h[s_c�nhjfu��i_j\uc�wda_fieyj�dhlhjh]h�ijb�
deZ^u\Z_lky� d� i_j_\hahqguf� ^hdmf_glZf� �ih� ijb[ulbb� ]jmaZ� gZ� klZgpbb�
gZagZq_gby� ijbeZ]Z_lky� d� ^hjh`ghc� \_^hfhklb��� Z� \lhjhc� wda_fieyj� ojZ�
gblky�m�i_j_\haqbdZ�gZ�klZgpbb�khklZ\e_gby ZdlZ��<�khhl\_lkl\mxsbo�]jZ�
nZo� hjb]bgZeZ� gZdeZ^ghc� b� ^hjh`ghc� \_^hfhklb� ^_eZ_lky� hlf_ldZ� h� aZ�
^_j`d_�\Z]hgZ��dhgl_cg_jZ�b�khklZ\e_gbb�ZdlZ�h[s_c�nhjfu� 
AZ�gZjmr_gb_�kjhdh\�^hklZ\db��ijhkjhqdm�\�^hklZ\d_��]jmah\�i_j_\haqbd�

g_k_l�bfms_kl\_ggmx�hl\_lkl\_gghklv��dhlhjZy�gZklmiZ_l��h^gZdh��dZd�b�\�
kemqZ_� g_khojZgghklb� i_j_\habfh]h� ]jmaZ�� lhevdh� ijb� gZebqbb� _]h \bgu��
LZdbf�h[jZahf��hkgh\Zgb_f�hl\_lkl\_gghklb�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ�
y\ey_lky� \bgZ� i_j_\haqbdZ�� dhlhjZy� ij_^iheZ]Z_lky� �ij_axfbjm_lky���Ih�
wlhfm� i_j_\haqbd� hk\h[h`^Z_lky� hl� hl\_lkl\_gghklb�� _keb� ^hdZ`_l��
qlh�ijhkjhqdZ�\�^hklZ\d_�]jmaZ�ijhbahreZ�g_�ih�_]h \bg_��l��_��h[mkeh\e_gZ�
h[klhyl_evkl\Zfb�� dhlhju_�hg�g_�fh] ij_^hl\jZlblv�b� mkljZg_gb_� dh�
lhjuo� hl� g_]h� g_� aZ\bk_eh. ;j_fy� ^hdZau\Zgby� hlkmlkl\by� k\h_c� \bgu� \�
ijhkjhqd_�\�^hklZ\d_ ]jmaZ�^ey�hk\h[h`^_gby�hl�hl\_lkl\_gghklb�\haeZ]Z�
_lky�gZ i_j_\haqbdZ. 
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Ij_^mkfhlj_ggZy�i� 118 M@L�hl\_lkl\_gghklv�i_j_\haqbdZ�aZ�g_\uihe�
g_gb_� h[yaZgghklb� ih� k\h_\j_f_gghc� ^hklZ\d_� ]jmaZ� mklZgh\e_gZ� \� \b^_�
g_mklhcdb�� dhlhjmx i_j_\haqbd� h[yaZg mieZlblv� ]jmahihemqZl_ex��JZaf_j�
g_mklhcdb�� ih^e_`Zs_c� mieZl_� ]jmahihemqZl_ex� aZ� ijhkjhqdm� \� ^hklZ\d_�
]jmaZ��aZ\bkbl�hl�^ebl_evghklb�ijhkjhqdb�b�bkqbkey_lky�\�ijhp_glghf�hl�
ghr_gbb�d�kmff_�ijh\haghc�ieZlu�± 6 % aZ�dZ`^u_�kmldb�ijhkjhqdb��kqb�
lZy�g_ihegu_�kmldb�aZ�ihegu_��Ijb�wlhf�jZaf_j�g_mklhcdb�h]jZgbq_g����% 
ijh\haghc�ieZlu��aZ�iylv�b�[he__�kmlhd�ijhkjhqdb�� Klhjhgu�g_�\ijZ\_�ba�
f_gblv�k\hbf�kh]eZr_gb_f�gb�oZjZdl_j�hl\_lkl\_gghklb��gb�jZaf_j�ih^e_�
`Zs_c�\aukdZgbx�g_mklhcdb�� 
I_j_\hadb� ]jmah\ `_e_agh^hjh`guf� ljZgkihjlhf� hkms_kl\eyxlky� b� \�

\Z]hgZo ]jmahhlijZ\bl_e_c��]jmahihemqZl_e_c��Ihke_�aZ\_jr_gby�i_j_\hadb�
lZdb_�\Z]hgu�^he`gu�[ulv�\ha\jZs_gu�bo�\eZ^_evpZf�beb� Zj_g^ZlhjZf�\�
kjhd��Kjhdb�\ha\jZlZ�lZdbo�ihjh`gbo�\Z]hgh\�b�ihjy^hd�bo�bkqbke_gby�g_�
hlebqZxlky�hl�kjhdh\�^hklZ\db�]jmah\�b�hij_^_eyxlky�IjZ\beZfb�bkqbke_�
gby�kjhdh\�^hklZ\db��>Zggh_�h[klhyl_evkl\h�h[mkeh\e_gh�l_f��qlh�wlb�ih�
jh`gb_� \Z]hgu�ijbgbfZxlky� d� hlijZ\e_gbx� dZd� ]jma�gZ� dhe_kZo��b� aZ� bo�
i_j_\hadm�\abfZ_lky�ijh\hagZy�ieZlZ��Kh]eZkgh i� 118 M@L�aZ�ijhkjhqdm�\�
^hklZ\d_�ihjh`gbo� \Z]hgh\� ]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c�i_j_\ha�
qbdhf��\�kemqZ_�_]h \bgu��dhlhjZy�ij_axfbjm_lky��\uieZqb\Z_lky�g_mklhc�
dZ��bkqbkey_fZy�\�lhf�`_�jZaf_j_�b�ihjy^d_��dZd�b�ijb�ijhkjhqd_�\�^hklZ\d_�
]jmaZ� 
G_\uiheg_gb_�kjhdh\�^hklZ\db�fh`_l�ijb\h^blv�d�agZqbl_evguf�m[ul�

dZf�]jmah\eZ^_evp_\��H^gZdh�hij_^_e_gb_�b�^hdZaZl_evkl\h�jZaf_jh\�wlbo�
m[uldh\��dZd�ijZ\beh��^hklZlhqgh� aZljm^gbl_evgh�b�^ey�]jmah\eZ^_evpZ��b�
^ey�i_j_\haqbdZ� �ij_^\Zjbl_evgu_�ijh\_jdb��wdki_jlbau�b�l��i����Ihwlhfm�
bfms_kl\_ggZy�hl\_lkl\_gghklv�i_j_\haqbdZ�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ�
h]jZgbqb\Z_lky�g_mklhcdhc�\�mdZaZgghf�jZaf_j_��H^gZdh, _keb�ijhkjhqdZ�\�
^hklZ\d_�]jmaZ�y\beZkv�ijbqbghc�_]h�ihjqb� �^jm]hc�g_khojZgghklb��� i_j_�
\haqbd��\�kemqZ_�_]h \bgu�\ ijhkjhqd_��\haf_sZ_l�]jmahihemqZl_ex�ms_j[��
ijbqbg_gguc�ihjq_c��^jm]hc�g_khojZgghklvx��]jmaZ��bkqbkey_fuc�ih�ijZ�
\beZf�i� 116 M@L��djhf_�mieZlu�g_mklhcdb�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ��
lZd�dZd�\�^Zgghf�kemqZ_�bf__l�f_klh�gZjmr_gb_�^\mo�kZfhklhyl_evguo�h[y�
aZgghkl_c�ih�^h]h\hjm�i_j_\hadb�]jmaZ�± ^hklZ\dZ�_]h�\�mklZgh\e_gguc�kjhd�
b�\�khojZgghklb [5]. 
Ijb� mljZl_� ]jmaZ� g_mklhcdZ� aZ� ijhkjhqdm� \� ^hklZ\d_� i_j_\haqbdhf� g_�

\uieZqb\Z_lky� G_h[oh^bfh�hlf_lblv��qlh�]jmahihemqZl_ev�h[yaZg�ijbgylv��
k\h_\j_f_ggh�\u]jmablv�b�\u\_alb�k�`_e_agh^hjh`ghc�klZgpbb�]jma� �i� 55 
M@L��b�\�kemqZ_�gZjmr_gby�kjhdZ�^hklZ\db� 
IjhkjhqdZ�\�^hklZ\d_�]jmaZ�bf__l�hkh[h_�agZq_gb_�ijb�i_j_\had_�kdhjh�

ihjlys_]hky� ]jmaZ�� dhlhjuc� ^he`_g k^Z\Zlvky� d� i_j_\had_� k� mdZaZgb_f� \�
khijh\h^bl_evghf�^hdmf_gl_�h dZq_kl\_�]jmaZ�kjhdZ�_]h ljZgkihjlZ[_evgh�
klb��Wlhl�kjhd�hij_^_ey_lky�\�aZ\bkbfhklb�hl�dZq_kl\_ggh]h�khklhygby�]jm�
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aZ� gZ� fhf_gl� ij_^ty\e_gby d� i_j_\had_�� _]h� bg^b\b^mZevguo� k\hckl\� b�
mkeh\bc� i_j_\hadb��MdZaZgb_f� ^Zggh]h� kjhdZ� \ m^hklh\_j_gbb h� dZq_kl\_� 
]jmahhlijZ\bl_ev�dZd�[u�]ZjZglbjm_l�dZq_kl\_ggmx�khojZgghklv�]jmaZ�ijb�
kh[ex^_gbb mkeh\bc�i_j_\hadb�\�ij_^_eZo�wlh]h�kjhdZ� 
Ijb� kf_rZgghc� hl\_lkl\_gghklb� klhjhg� ke_^m_l� mklZgh\blv�� dlh� ba�

mqZklgbdh\�i_j_\hadb��]jmahhlijZ\bl_ev��i_j_\haqbd��]jmahihemqZl_ev��b�\�
dZdhc�f_j_�\bgh\_g�\�g_khojZgghklb�]jmaZ��\�dZdhc�kl_i_gb�gZjmr_gb_�kjh�
dh\�^hklZ\db�]jmaZ�ih\ebyeh�gZ�_]h�ihjqm��b�\�khhl\_lkl\bb�k�wlbf�j_rblv�
\hijhk�h�\haeh`_gbb�h[yaZgghklb�ih�\haf_s_gbx�ms_j[Z� aZ�ihjqm� ]jmaZ��
?keb�[m^_l�mklZgh\e_gh��qlh�\�g_^hklZq_�beb�ihjq_�ijh^mdpbb�\bgh\gu�dZd�
i_j_\haqbd �\�k\yab�k�gZjmr_gb_f�kjhdZ�^hklZ\db��l_fi_jZlmjgh]h�j_`bfZ���
lZd� b� ]jmahhlijZ\bl_ev� �hl]jmab\rbc� ijh^mdpbx� g_ jZkkhjlbjh\Zgghc�� \�
g_khhl\_lkl\mxs_c�miZdh\d_�b�l��i����hl\_lkl\_gghklv�jZkij_^_ey_lky�f_`�
^m�gbfb�k�mq_lhf�kl_i_gb�\bgu�dZ`^hc�ba�klhjhg� 

 
3.4 Hkh[_gghklb�hl\_lkl\_gghklb�i_j_\haqbdh\� 
      aZ�g_khojZgghklv�]jmaZ�b�ijhkjhqdm�\�_]h�^hklZ\d_�ijb�i_j_\had_ 
      \�f_`^mgZjh^ghf `_e_agh^hjh`ghf�khh[s_gbb� 
 
I_j_\hadb�]jmah\�\�ijyfhf�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�]jmah\hf�

khh[s_gbb�� l�� _�� i_j_\hadb� ]jmah\�� hkms_kl\ey_fu_� `_e_agh^hjh`guf 
ljZgkihjlhf�ih l_jjblhjbb�g_kdhevdbo� ]hkm^Zjkl\�ih� _^bghfm ^hdmf_glm�
�gZdeZ^ghc���hnhjfe_gghfm�gZ�\_kv�fZjrjml ke_^h\Zgby, ijhba\h^ylky��ih�
l_jjblhjbb� J_kim[ebdb� ;_eZjmkv \� khhl\_lkl\bb� k� KF=K�� GZ� mdZaZggu_�
i_j_\hadb�^_ckl\b_�M@L�jZkijhkljZgy_lky�lhevdh�\�lhf�kemqZ_��dh]^Z�wlh�
ij_^mkfhlj_gh�kZfbf�KF=K��LZd��ijb�hlkmlkl\bb�khhl\_lkl\mxsbo�iheh�
`_gbc�\�KF=K�ijbf_gy_lky�gZpbhgZevgh_�aZdhgh^Zl_evkl\h�lhc�Klhjhgu��
\�dhlhjhc�ijZ\hfhqgh_�ebph�j_Zebam_l�k\hb�ijZ\Z��kl� ��KF=K�� 
Kh]eZkgh� kl� ���KF=K� i_j_\haqbd� g_k_l� hl\_lkl\_gghklv� aZ g_khojZg�

ghklv� ]jmaZ�� \ujZ`Zxsmxky� \ mljZl_�� g_^hklZq_, ih\j_`^_gbb� beb ihjq_ 
]jmaZ�k�fhf_glZ�ijb_fZ�]jmaZ�d�i_j_\had_�b�^h�fhf_glZ�_]h�\u^Zqb��Z�djhf_�
lh]h��b� hl\_lkl\_gghklv� aZ�ij_\ur_gb_� kjhdZ� �ijhkjhqdm�� ^hklZ\db� ]jmaZ. 
Ijb�wlhf�\k_�ihke_^mxsb_�i_j_\haqbdb��\klmiZxsb_�\�^h]h\hj�i_j_\hadb��
aZdexq_gguc� ^h]h\hjguf� i_j_\haqbdhf�� g_kml� kheb^Zjgmx� hl\_lkl\_g�
ghklv�i_j_^�]jmah\eZ^_evp_f��ijbgbfZy gZ�k_[y�\hagbdZxsb_�ih�wlhfm�^h�
]h\hjm h[yaZl_evkl\Z��\�lhf�qbke_�ih�h[_ki_q_gbx�khojZgghklb�]jmaZ�b�^h�
klZ\d_ _]h�\�mklZgh\e_gguc�kjhd�   
Nhjfu�� hkgh\Zgby�� mkeh\by� hk\h[h`^_gby� b� jZaf_ju� hl\_lkl\_gghklb�

i_j_\haqbdZ� aZ� g_khojZgghklv� ]jmaZ� b� ijhkjhqdm� \� _]h� ^hklZ\d_� kh]eZkgh�
KF=K�\h�fgh]hf�ZgZeh]bqgu�mklZgh\e_gguf�aZdhgh^Zl_evkl\hf�J_kim[eb�
db�;_eZjmkv��=D��AZdhghf��M@L�b�^j���b�ijbf_gy_fuf�ijb�i_j_\hadZo�]jm�
ah\�\h�\gmljbj_kim[ebdZgkdhf�`_e_agh^hjh`ghf�khh[s_gbb��GZijbf_j��\�
khhl\_lkl\bb�kh�kl� 39 KF=K�ij_^_e�hl\_lkl\_gghklb�i_j_\haqbdZ \�ex[hf�
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kemqZ_�g_�^he`_g ij_\urZlv�jZaf_j�\haf_s_gby, ih^e_`Zs_]h�mieZl_�i_�
j_\haqbdhf� ijb mljZl_� ]jmaZ�� G_h[oh^bfuf� hkgh\Zgb_f� ^ey� \haeh`_gby�
hl\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ��ijhkjhqdm��\�_]h�^hklZ\d_�gZ�i_j_�
\haqbdZ y\ey_lky�_]h \bgZ�\�^Zgghf gZjmr_gbb. :gZeh]bqgufb�y\eyxlky�b�
nhjfu� bfms_kl\_gghc� hl\_lkl\_gghklb� i_j_\haqbdZ� \� ih^h[guo� kemqZyo��
H^gZdh� kms_kl\m_l�b� jy^� hkh[_gghkl_c�ijb� hij_^_e_gbb� hl\_lkl\_gghklb�
i_j_\haqbdZ kh]eZkgh�KF=K�aZ�mdZaZggu_�gZjmr_gby� 
LZd��mkeh\by�hk\h[h`^_gby�i_j_\haqbdZ�hl�hl\_lkl\_gghklb�aZ�g_kh�

ojZgghklv�]jmaZ��mdZaZggu_�\�� ��kl� 39 KF=K��\dexqZxl�^\_�]jmiiu�h[�
klhyl_evkl\��<�i_j\hf�kemqZ_�i_j_\haqbd�hk\h[h`^Z_lky�hl�hl\_lkl\_gghklb�
aZ�g_khojZgghklv�\ke_^kl\b_�hlkmlkl\by�_]h \bgu�\�wlhf�gZjmr_gbb, ^hdZ�
aZ\��qlh�mljZlZ��g_^hklZqZ��ih\j_`^_gb_ beb ihjqZ ]jmaZ ijhbahreb�ih�h^�
ghfm�ba�ke_^mxsbo�h[klhyl_evkl\� 

1) h[klhyl_evkl\Z�� dhlhju_� i_j_\haqbd� g_� fh] ij_^hl\jZlblv� b�
mkljZg_gb_�dhlhjuo�hl�g_]h g_�aZ\bk_eh� 
D� ih^h[guf� h[klhyl_evkl\Zf� hlghkylky� dZd� h[t_dlb\gh� g_ij_^hl\jZlb�

fu_� kh[ulby�� bf_xsb_� bkdexqbl_evguc�� qj_a\uqZcguc� oZjZdl_j� �klbobc�
gu_� y\e_gby� ± gZ\h^g_gby�� a_fe_ljyk_gby�� kg_`gu_� aZghku�b� l� i��� h[klhy�
l_evkl\Z�h[s_kl\_gghc�`bagb�± \h_ggu_�^_ckl\by��wib^_fbb��[ehdZ^u�b�^j���
aZij_lbl_evgu_�f_ju�]hkm^Zjkl\_gguo�b�f_`^mgZjh^guo�hj]Zgh\���lZd�b�ex�
[u_�^jm]b_�h[klhyl_evkl\Z, g_ aZ\bkysb_�hl i_j_\haqbdZ��klZ\rb_�ijbqbghc�
g_khojZgghklb�]jmaZ� 

2) ijbqbgu��k\yaZggu_�k�ih]jmadhc�beb�\u]jmadhc�]jmaZ��dhlhju_�ijhba�
\h^bebkv�khhl\_lkl\_ggh�hlijZ\bl_e_f�eb[h�ihemqZl_e_f� 
D� ih^h[guf� ijbqbgZf� hlghkylky� g_ijZ\bevgh_� dj_ie_gb_� ]jmaZ� \� \Z�

]hg_��ih]jmadZ�f_gvr_]h�dhebq_kl\Z�]jmaZ�ih�kjZ\g_gbx�k�gZdeZ^ghc�b�^j� 
LZdbf� h[jZahf�� \� jZkkfhlj_gguo� kemqZyo� [j_fy� ^hdZau\Zgby� gZebqby 

mdZaZgguo�\ur_ h[klhyl_evkl\ dZd�ijbqbg g_khojZgghklb�]jmaZ�\haeZ]Z_lky 
gZ�i_j_\haqbdZ��l��_. ^_ckl\m_l�ijbgpbi�ij_amfipbb�\bgh\ghklb i_j_\haqb�
dZ� I_j_\haqbd�^he`_g�^hdZaZlv�hlkmlkl\b_�k�_]h�klhjhgu�gZjmr_gby�h[yaZ�
l_evkl\��\�lhf�qbke_�mkeh\bc�i_j_\hadb�]jmaZ. 
>ey�hk\h[h`^_gby�hl�hl\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ�ijb�kkue�

d_�gZ�h[klhyl_evkl\Z�\lhjhc�]jmiiu�i_j_\haqbdm�^hklZlhqgh�lhevdh�mklZgh�
\blv�b�^hdZaZlv�bo�gZebqb_��Ijb�wlhf�hlijZ\bl_ev��ihemqZl_ev�bf_xl�ijZ\h�
^hdZau\Zlv�bgh_��l��_��qlh�ms_j[�\hagbd�g_�ih�^Zgguf�h[klhyl_evkl\Zf��mdZ�
aZgguf�i_j_\haqbdhf. LZd��kh]eZkgh�� 2 kl� 41 KF=K��_keb�g_khojZgghklv��
]jmaZ�fh]eZ�ijhbahclb�\ke_^kl\b_�\lhjhc�]jmiiu�h[klhyl_evkl\��ijb\_^_g�
guo�\�� 2 kl� 39 KF=K, ijb�i_j_\had_�\�ijyfhf�f_`^mgZjh^ghf�`_e_agh^h�
jh`ghf�khh[s_gbb���lh�kqblZ_lky, qlh�ms_j[�klZe�j_amevlZlhf�bo�^_ckl\by��
D�ih^h[guf�h[klhyl_evkl\Zf�hlghkylky� 

1) g_gZ^e_`Zs__� dZq_kl\h� ]jmaZ�� lZju� b� miZdh\db� beb� hkh[u_� _kl_�
kl\_ggu_�b�nbabq_kdb_�k\hckl\Z�]jmaZ��lZju�b�miZdh\db��\ua\Z\rb_�bo�ih�
\j_`^_gb_��ihjqm� 
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2) \bgZ� hlijZ\bl_ey�� ihemqZl_ey� beb bo�lj_[h\Zgby�� \� kbem� dhlhjuo�
g_evay�\haeh`blv�hl\_lkl\_gghklv�gZ�i_j_\haqbdZ. 
Ex[h_�gZjmr_gb_�iheh`_gbc, ^_ckl\mxsbo�gZ�`_e_agh^hjh`ghf�ljZgk�

ihjl_�ghjfZlb\guo� Zdlh\�hlijZ\bl_e_f��ihemqZl_e_f�fh`_l� k\b^_l_evkl\h�
\Zlv�h�gZebqbb�bo�\bgu��H^gZdh�^ey�hk\h[h`^_gby�hl�hl\_lkl\_gghklb�i_j_�
\haqbd� ^he`_g� ^hdZaZlv�� qlh� bf_ggh� ^Zggh_� gZjmr_gb_�� ^hims_ggh_�
hlijZ\bl_e_f�beb�ihemqZl_e_f��y\behkv�ijbqbghc�g_khojZgghklb�]jmaZ� 

3) hlkmlkl\b_�m�]jmaZ�g_h[oh^bfhc�^ey�_]h�i_j_\hadb�lZju�beb�miZdh\db; 
4) k^ZqZ�hlijZ\bl_e_f�d�i_j_\had_�ij_^f_lh\�ih^�g_ijZ\bevguf��g_lhq�

guf�beb�g_iheguf�gZbf_gh\Zgb_f�bo�eb[h�[_a�kh[ex^_gby�mkeh\bc�KF=K� 
5) hlijZ\bl_ev�ijhba\_e�ih]jmadm�]jmaZ�\�g_ijb]h^guc�^ey�_]h�i_j_\hadb��

\Z]hg�beb�dhgl_cg_j� 
 Ijb�wlhf�g_ijb]h^ghklv�^ey�i_j_\hadb�^Zggh]h�]jmaZ�lZdh]h�\Z]hgZ�beb�

dhgl_cg_jZ�^he`gZ�ghkblv�y\guc�oZjZdl_j��l��_��^he`gZ�[ueZ�[ulv�hij_^_�
e_gZ�hlijZ\bl_e_f�ijb�h[uqghc�ijh\_jd_�khklhygby�\Z]hgZ��dhgl_cg_jZ�ih�
_]h�\b^m��s_eb�\�ihem��^ujZ�\�kl_g_��g_gZ^e_`ZsZy�hqbkldZ b�l��^��� 

6) g_ijZ\bevguc� \u[hj� hlijZ\bl_e_f� kihkh[Z� i_j_\hadb� kdhjhihjly�
s_]hky�]jmaZ�beb�jh^Z�\Z]hgZ��dhgl_cg_jZ; 

7) g_bkiheg_gb_�beb�g_gZ^e_`Zs__�bkiheg_gb_�lZfh`_gguo�beb�^jm]bo�
Z^fbgbkljZlb\guo�nhjfZevghkl_c�hlijZ\bl_e_f��ihemqZl_e_f�� 

8) ijh\_jdZ��aZ^_j`Zgb_��dhgnbkdZpby�]jmaZ�]hkm^Zjkl\_ggufb�hj]ZgZ�
fb�ih�g_�aZ\bkysbf�hl�i_j_\haqbdZ�ijbqbgZf� 
<� jZkkfhlj_gguo� \ur_� kemqZyo� i_j_\haqbdm� ^ey� hk\h[h`^_gby� hl� hl�

\_lkl\_gghklb�aZ�g_khojZgghklv�]jmaZ�^hklZlhqgh�^hdZaZlv�gZebqb_�ex[h]h�
ba� mdZaZgguo� h[klhyl_evkl\� [_a� \uy\e_gby� ijbqbggh-ke_^kl\_gghc� k\yab�
f_`^m�wlbf�h[klhyl_evkl\hf�b�g_khojZgghklvx�]jmaZ��l��_��[j_fy�^hdZau\Z�
gby� lh]h�� qlh� ms_j[� \ua\Zg� ^jm]bfb� h[klhyl_evkl\Zfb� �g_� \oh^ysbfb� \h�
\lhjmx�]jmiim��e_`bl�gZ�hlijZ\bl_e_�beb�ihemqZl_e_��ij_^ty\b\r_f�khhl�
\_lkl\mxsmx�ij_l_gabx�>9].  
I_j_\haqbd�g_�g_k_l�hl\_lkl\_gghklv�aZ�g_khojZgghklv�]jmaZ b�\�kemqZ_��

dh]^Z�hgZ�ijhbahreZ�ijb�i_j_\had_�]jmaZ�gZ�hkh[uo�^h]h\hjguo�mkeh\byo��dhlh�
jufb�ij_^mkfhlj_gh�hk\h[h`^_gb_�hl�hl\_lkl\_gghklb��� 3 kl� ���KF=K��� 
Kh]eZkgh�iheh`_gbyf � ��kl� 39 KF=K�i_j_\haqbd�g_�g_k_l hl\_lkl\_g�

ghklv \�ke_^mxsbo�kemqZyo� 
���aZ�g_^hklZqm�]jmaZ��i_j_\habfh]h�\�lZj_�beb�\�h[\yad_��_keb�]jma�[ue�

\u^Zg�ihemqZl_ex�ijb�iheghf�dhebq_kl\_�f_kl��\�bkijZ\ghc�lZj_�beb�h[�
\yad_�b�ijb�hlkmlkl\bb�\g_rgbo�ijbagZdh\�^hklmiZ�d� kh^_j`bfhfm��dhlh�
ju_�fh]eb�[u�y\blvky�ijbqbghc�g_^hklZqb�]jmaZ� 
���aZ�g_^hklZqm�]jmaZ��i_j_\habfh]h�[_a�lZju�beb�h[\yadb��_keb�]jma�[ue�

\u^Zg��ihemqZl_ex�ijb�iheghf�dhebq_kl\_�f_kl�b�ijb�hlkmlkl\bb��\g_rgbo�
ijbagZdh\�^hklmiZ�d�]jmam��dhlhju_�fh]eb�[u�y\blvky�ijbqbghc�g_^hklZqb�
]jmaZ� 
���aZ�g_^hklZqm�]jmaZ��_keb�ih]jm`_gguc�hlijZ\bl_e_f�\�\Z]hg��BL?�beb�

:LK�]jma�[ue�\u^Zg�ihemqZl_ex�aZ�bkijZ\gufb�iehf[Zfb �AIM� hlijZ\b�
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l_ey�� Z� lZd`_� [_a� \g_rgbo� ijbagZdh\� ^hklmiZ� d� ]jmam�� dhlhju_�fh]eb� [u�
y\blvky�ijbqbghc�g_^hklZqb�]jmaZ� 

4) aZ�g_^hklZqm�]jmaZ�\�dhgl_cg_jZo��ih]jm`_gguo�\�\Z]hg�hlijZ\bl_e_f�
�^\_jyfb�\h\gmljv���_keb�dhgl_cg_ju�ke_^h\Zeb�\�wlhf�\Z]hg_�[_a�i_j_klZ�
gh\db�\�imlb�ke_^h\Zgby�b�i_j_^Zgu�ihemqZl_ex�[_a�ijh\_jdb�iehf[��AIM��
b�[_a�\g_rgbo�ijbagZdh\�^hklmiZ�d�]jmam��dhlhju_�fh]eb�[u�y\blvky�ijb�
qbghc�g_^hklZqb�]jmaZ� 

5) aZ�g_^hklZqm�kt_fguo�beb aZiZkguo�qZkl_c��gZoh^ysboky�\�aZiehf[b�
jh\Zgguo�BL?�beb�:LK�� � _keb� wlb�BL?�beb�:LK� \u^Zgu� ihemqZl_ex� aZ�
bkijZ\gufb�iehf[Zfb��AIM��hlijZ\bl_ey; 
���aZ�g_^hklZqm��ih\j_`^_gb_�]jmaZ��ijbgylh]h�d�i_j_\had_�gZ�hldjulhf�

ih^\b`ghf�khklZ\_��_keb�]jma�ijb[ue�\�bkijZ\ghf�\Z]hg_�[_a�i_j_]jmadb�\�
imlb�ke_^h\Zgby��b�g_�bf__lky�ijbagZdh\��k\b^_l_evkl\mxsbo�h�\hagbdgh�
\_gbb�g_^hklZqb�beb�ih\j_`^_gby��ihjqb��]jmaZ�\h�\j_fy�i_j_\hadb� 
JZaf_ju� \haf_s_gby� i_j_\haqbdhf� ms_j[Z� aZ� g_khojZgghklv� ]jmaZ�� mklZ�

gh\e_ggu_�KF=K��\�p_ehf�khhl\_lkl\mxl�ZgZeh]bqguf�jZaf_jZf�\haf_s_gby�
\�M@L��LZd�� ijb� mljZl_� beb� g_^hklZq_ ]jmaZ� i_j_\haqbd� ^he`_g \haf_klblv�
hlijZ\bl_ex�eb[h�ihemqZl_ex�ms_j[�\�jZaf_j_��hij_^_ey_fhf�bkoh^y�ba�klhb�
fhklb� ]jmaZ�� Z�ijb�ih\j_`^_gbb (ihjq_) ]jmaZ� \�jZaf_j_� kmffu��gZ� dhlhjmx��
ihgbabeZkv�klhbfhklv�]jmaZ��hij_^_ey_fhc k�mq_lhf�jZaf_jZ�kgb`_gby�klhbfh�
klb�]jmaZ��mklZgh\e_ggh]h�\�f_kl_�gZagZq_gby�\�khhl\_lkl\bb�k�gZpbhgZevguf�
aZdhgh^Zl_evkl\hf� <�kemqZ_� �g_khojZgghklb�]jmaZ��i_j_\habfh]h�k�h[ty\e_g�
ghc� �p_gghklvx��i_j_\haqbd�^he`_g \uieZlblv�hlijZ\bl_ex��ihemqZl_ex�\ha�
f_s_gb_�\�kmff_��h[ty\e_gghc�p_gghklb��ijb�mljZl_�]jmaZ���^heb�h[ty\e_gghc�
p_gghklb�� khhl\_lkl\mxs_c� mljZq_gghc� qZklb� ]jmaZ �ijb� g_^hklZq_��� qZklb�
h[ty\e_gghc�p_gghklb�� khhl\_lkl\mxs_c�\�^he_\hf�hlghr_gbb�ijhp_glm�ih�
gb`_gby�klhbfhklb�]jmaZ��ijb�ih\j_`^_gbb��ihjq_�]jmaZ�� 
Djhf_�mdZaZggh]h�\haf_s_gby�kh]eZkgh�� ��kl� 42 KF=K�i_j_\haqbd�h[y�

aZg \ha\jZlblv� ijh\hagu_� ieZl_`b� ^jm]b_� jZkoh^u� hlijZ\bl_ey� �ihemqZl_�
ey���ihemq_ggu_�i_j_\haqbdhf�aZ i_j_\hadm mljZq_ggh]h�]jmaZ�beb�_]h�g_^h�
klZxs_c�� ih\j_`^_gghc�� bkihjq_gghc� qZklb�� _keb� hgb� g_� \dexq_gu� \�
klhbfhklv ]jmaZ��GbdZdb_�^jm]b_�jZkoh^u�b�m[uldb�hlijZ\bl_e_c��ihemqZl_�
e_c��g_�\ul_dZxsb_�ba�^h]h\hjZ�i_j_\hadb��i_j_\haqbdhf�g_�\haf_sZxlky� 
Ke_^m_l� hlf_lblv�� qlh� ^ey� ]jmah\�� dhlhju_� ba-aZ� k\hbo� _kl_kl\_gguo�

k\hckl\�ih^\_j`_gu� m[ueb�fZkku�ijb�i_j_\had_��i_j_\haqbd�g_�g_k_l�hl�
\_lkl\_gghklb� �g_aZ\bkbfh�hl�ijhc^_ggh]h�]jmahf�jZkklhygby�� aZ�lm�qZklv�
g_^hklZqb�fZkku�]jmaZ��dhlhjZy�g_�ij_\urZ_l�mdZaZgguo�\�� ��kl� 43 KF=K�
ghjf�� Z� ^ey� ]jmah\�� g_� ih^\_j`_gguo� \ke_^kl\b_� k\hbo� _kl_kl\_gguo�
k\hckl\�m[ueb�fZkku��± ghjf��mklZgh\e_gguo�\�� ��kl� ���KF=K��Ijb�wlhf�
^Zggh_� iheh`_gb_� ^ey� hk\h[h`^_gby� hl� hl\_lkl\_gghklb� g_� ijbf_gy_lky��
_keb� hlijZ\bl_e_f�� ihemqZl_e_f� [m^_l� ^hdZaZgh�� qlh� mf_gvr_gb_� fZkku�
]jmaZ�g_�h[mkeh\e_gh�_]h _kl_kl\_ggufb�k\hckl\Zfb��:gZeh]bqgh�ijb�jZk�
q_l_�\haf_s_gby�\�kemqZ_�mljZlu�]jmaZ�beb�g_^hklZqb�hl^_evguo�]jmah\uo�
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f_kl�g_�ijhba\h^blky�gbdZdh]h�\uq_lZ�mdZaZgguo�ghjf�aZ�m[uev�fZkku�gZ�
mljZq_gguc ]jma�beb�g_^hklZxsb_�f_klZ �� ��kl� ���KF=K�� 
Ijb�hij_^_e_gbb�hl\_lkl\_gghklb�i_j_\haqbdZ�aZ�ij_\ur_gb_�kjhdZ�^h�

klZ\db ]jmaZ� g_h[oh^bfh� mqblu\Zlv�� qlh� \� wlhf� kemqZ_� ^_ckl\m_l� lhl�`_�
ijbgpbi�ij_amfipbb�\bgh\ghklb�i_j_\haqbdZ�\�^Zgghf�gZjmr_gbb��Ihwlh�
fm� ^ey� hk\h[h`^_gby� hl� hl\_lkl\_gghklb� aZ� ij_\ur_gb_� kjhdZ� ^hklZ\db�
]jmaZ�i_j_\haqbd�^he`_g�^hdZaZlv�k\hx�g_\bgh\ghklv��< � ��kl� 39 KF=K�
mdZaZgu�qZklgu_�kemqZb�hlkmlkl\by�\bgu�i_j_\haqbdZ�\�^Zgghf�gZjmr_gbb��
dhlhju_� hk\h[h`^Zxl� _]h hl� hl\_lkl\_gghklb� aZ� g_\uiheg_gb_� kjhdZ� ^h�
klZ\db�]jmaZ� 

1) h[klhyl_evkl\Z��dhlhju_�i_j_\haqbd�g_�fh]�ij_^hl\jZlblv�b�mkljZg_�
gb_�dhlhjuo�hl�g_]h�g_�aZ\bk_eh; 

2) \bgZ� hlijZ\bl_ey�� ihemqZl_ey� beb� bo� lj_[h\Zgby�� \� kbem� dhlhjuo�
g_evay�\haeh`blv�hl\_lkl\_gghklv�gZ�i_j_\haqbdZ� 
���g_bkiheg_gb_�beb�g_gZ^e_`Zs__�bkiheg_gb_�lZfh`_gguo�beb�^jm]bo�

Z^fbgbkljZlb\guo�nhjfZevghkl_c�hlijZ\bl_e_f��ihemqZl_e_f�beb�mihegh�
fhq_gguf�bfb�ebphf� 
Kh]eZkgh�kl� 45 KF=K�aZ�ij_\ur_gb_�kjhdZ��ijhkjhqdm��^hklZ\db ]jmaZ�

i_j_\haqbd�mieZqb\Z_l�ihemqZl_ex g_mklhcdm��jZaf_j�dhlhjhc hij_^_ey_l�
ky� bkoh^y� ba� ijh\haghc� ieZlu i_j_\haqbdZ�� ^himklb\r_]h ijhkjhqdm�� � b�
\_ebqbgu�ijhkjhqdb��jZkkqblu\Z_fhc�dZd�hlghr_gb_�ijhkjhqdb�\�^hklZ\d_�
]jmaZ��\�kmldZo��d�h[s_fm�kjhdm�^hklZ\db: 
± 6 ��ijh\haghc�ieZlu�ijb�ijhkjhqd_�g_� k\ur_� 0,1 h[s_]h� kjhdZ�^h�

klZ\db� 
± 18 ��ijh\haghc�ieZlu�ijb�ijhkjhqd_�[he__�0,1��gh�g_�k\ur_�0,3 h[s_�

]h�kjhdZ�^hklZ\db� 
± 30 ��ijh\haghc�ieZlu�ijb�ijhkjhqd_�[he__�0,3 h[s_]h�kjhdZ�^hklZ\db� 
Ijb�wlhf�h[sZy�kmffZ�g_mklhcdb�aZ�ijhkjhqdm�\�^hklZ\d_�]jmaZ�\f_kl_�k�

mklZgh\e_ggufb�KF=K� jZaf_jZfb� \haf_s_gby� aZ�g_khojZgghklv� ]jmaZ�g_�
^he`gZ�ij_\urZlv�kmffm�\haf_s_gby��dhlhjZy�ih^e_`ZeZ�[u�mieZl_�\�kem�
qZ_�iheghc�mljZlu�]jmaZ [9]. 
?keb�ijhkjhqdZ�\�^hklZ\d_�]jmaZ�ijhbahreZ ih�\bg_�g_kdhevdbo�i_j_\ha�

qbdh\��lh�ijhp_gl�^ey�hij_^_e_gby�jZaf_jZ�g_mklhcdb�aZ�^Zggh_�gZjmr_gb_ 
jZkkqblu\Z_lky�\�khhl\_lkl\bb�kh�kl� 45 KF=K�bkoh^y�ba�h[s_c�ijhkjhqdb�gZ�
\k_f�imlb�ke_^h\Zgby b�bkqbkey_lky�hl�ijh\haghc�ieZlu��ihemq_gghc�dZ`^uf�
i_j_\haqbdhf��^himklb\rbf ijhkjhqdm \�^hklZ\d_�]jmaZ� 

 
 
 
 
 
 
  

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 53 

 
 
 
 
 
4 HL<?LKL<?GGHKLV�A:�G?IJ:<BEVGH?�BKIHEVAH<:GB? 
   I?J?<HAHQGUO�KJ?>KL<   
   B�>JM=B?�G:JMR?GBY�MKEH<BC I?J?<HAHD�=JMAH< 
   @?E?AGH>HJH@GUF LJ:GKIHJLHF 
 
4.1 Hl\_lkl\_gghklv�aZ�g_hqbkldm�\Z]hgh\��dhgl_cg_jh\� 
      b�ij_\ur_gb_�bo�]jmahih^t_fghklb 
 
I_j_\haqbd kh]eZkgh M@L��i� ����^he`_g ih^Z\Zlv�ih^�ih]jmadm�\Z]hgu�

b� dhgl_cg_ju i_j_\haqbdZ�� bkijZ\gu_� \� l_ogbq_kdhf� hlghr_gbb�� ]h^gu_�
^ey�i_j_\hadb�dhgdj_lgh]h ]jmaZ��hqbs_ggu_�hl�hklZldh\�]jmah\�b�fmkhjZ��
kh� kgylufb�j_d\bablZfb�dj_ie_gby�� Z�\�g_h[oh^bfuo� kemqZyo, hij_^_e_g�
guo�II=� ± ijhfulu_�b�ijh^_abgnbpbjh\Zggu_��Ih^ZqZ�\Z]hgh\��dhgl_c�
g_jh\� ih^� ih]jmadm� g_hqbs_ggufb�� dZd� ijZ\beh�� y\ey_lky� ke_^kl\b_f� bo�
g_gZ^e_`Zs_c�hqbkldb�ijb�\u]jmad_�]jmaZ��Ijb�wlhf�\�khhl\_lkl\bb�k�i� 45 
M@L�ihke_� \u]jmadb� �keb\Z�� ]jmaZ� ]jmahihemqZl_e_f� \Z]hgu�� dhgl_cg_ju�
^he`gu�[ulv�hqbs_gu�bf�hl�hklZldh\�]jmah\�b�fmkhjZ��^jm]bo�aZ]jyagyx�
sbo� \_s_kl\�dZd�k�\gmlj_gg_c�� lZd�b� k�gZjm`ghc� klhjhgu�� Z�\� lj_[m_fuo�
kemqZyo� ± b�ijhfulu��Ijb� wlhf�lZdZy�h[yaZgghklv�ih�hqbkld_� �ijhfu\d_��
\Z]hgh\��dhgl_cg_jh\�ijb�\u]jmad_��keb\_��bo�]jmahihemqZl_e_f�\haeZ]Z_l�
ky�gZ�g_]h�^Z`_�\�l_o�kemqZyo��dh]^Z�aZ]jyag_gb_�bo�ijhbahreh�ih�\bg_�]jm�
ahhlijZ\bl_ey�beb�^jm]bo�ebp��l��_��ijb�hlkmlkl\bb�\bgu�]jmahihemqZl_ey� 
Hl\_lkl\_gghklv� ]jmahihemqZl_ey� aZ� gZjmr_gb_� lj_[h\Zgbc�� mklZgh\�

e_gguo�i� 45 M@L� �g_gZ^e_`Zsb_�hqbkldZ�\Z]hgh\��dhgl_cg_jh\�\gmljb�b�
kgZjm`b��ijhfu\dZ�\�ij_^mkfhlj_gguo�kemqZyo�ihke_�\uiheg_gby�]jmahih�
emqZl_e_f \u]jmadb� �keb\Z��]jmaZ��g_\uiheg_gb_�^jm]bo�mdZaZgguo�\�i� 45 
M@L� ^_ckl\bc)�� mklZgh\e_gZ� i� 126 M@L�� =jmahihemqZl_ev� g_k_l� hl\_l�
kl\_gghklv�aZ�mdZaZggu_�gZjmr_gby�\�nhjf_�g_mklhcdb�\�jZaf_j_�^\mo [Z�
ah\uo \_ebqbgu aZ�dZ`^uc�mgb\_jkZevguc�\Z]hg��dhgl_cg_j�b�lj_o [Zah\uo 
\_ebqbgu aZ� ki_pbZebabjh\Zgguc� \Z]hg�� >ZggZy� g_mklhcdZ� \aukdb\Z_lky�
g_aZ\bkbfh�hl�f_klZ�h[gZjm`_gby�g_\u]jm`_ggh]h��g_hqbs_ggh]h��g_ijh�
fulh]h�\Z]hgZ��dhgl_cg_jZ i_j_\haqbdZ (gZ�`_e_agh^hjh`ghc�klZgpbb�\u�
]jmadb�beb�^jm]hc�`_e_agh^hjh`ghc�klZgpbb�. 
Ijb�wlhf�g_aZ\bkbfh�hl�\g_k_gby�mdZaZgghc�g_mklhcdb  ]jmahihemqZl_ev�

^he`_g�\g_klb�i_j_\haqbdm ieZlm aZ�ihevah\Zgb_�\Z]hgZfb��dhgl_cg_jZfb�
i_j_\haqbdZ beb�ieZlm aZ�\k_�\j_fy�gZoh`^_gby�\Z]hgh\��dhgl_cg_jh\�]jm�
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ahhlijZ\bl_ey��]jmahihemqZl_ey�ih^�^h\u]jmadhc��hqbkldhc��ijhfu\dhc�gZ�
`_e_agh^hjh`guo� ijhfu\hqgh-ijhiZjhqguo� klZgpbyo beb� gZ� `_e_agh^h�
jh`guo�klZgpbyo�ih^�hqbkldhc� 
:gZeh]bqgZy�\ur_jZkkfhlj_gghc�hl\_lkl\_gghklv�aZ�gZjmr_gb_�mklZgh\�

e_gguo�\�i� ���M@L�lj_[h\Zgbc�ij_^mkfhlj_gZ�b�^ey ]jmahhlijZ\bl_ey��LZd��
M@L�b�IjZ\beZfb�hqbkldb b�ijhfu\db�\Z]hgh\�b�dhgl_cg_jh\��^Ze__��± IjZ�
\beZ�hqbkldb��hij_^_e_gh��qlh�hqbkldZ�gZjm`ghc�ih\_joghklb�\Z]hgh\��dhg�
l_cg_jh\�b�oh^h\uo�qZkl_c�^he`gZ�[ulv�ijh\_^_gZ�g_aZ\bkbfh�hl�bo�ijbgZ^�
e_`ghklb� dZd� ihke_� \u]jmadb�� lZd� b� ihke_� ih]jmadb� Ijb� wlhf 
]jmahhlijZ\bl_ev�bf__l�ijZ\h�hldZaZlvky�hl�ih]jmadb�]jmaZ�\�g_hqbs_gguc�
�g_ijhfuluc��\Z]hg��dhgl_cg_j�i_j_\haqbdZ��i� 40 M@L���Z�\�kemqZ_�bo�ijb_�
fZ�ih^�ih]jmadm�^he`_g \uihegblv�g_h[oh^bfu_�^_ckl\by�^ey�hqbkldb��ijh�
fu\db��^jm]bo�ij_^mkfhlj_gguo�i� 45 M@L�b�IjZ\beZfb hqbkldb hi_jZpbc. 
<�p_eyo�fZdkbfZevgh]h�bkihevah\Zgby�\Z]hgh\��dhgl_cg_jh\�gZ�]jmahhl�

ijZ\bl_ey� �ijb� ih]jmad_� ]jmaZ� _]h� kbeZfb b kj_^kl\Zfb�� \haeZ]Z_lky� h[y�
aZgghklv�aZ]jm`Zlv�bo�g_�gb`_�l_ogbq_kdbo�ghjf��Z�_keb�hgb�g_�mklZgh\e_�
gu ;_ehjmkkdhc� `_e_aghc� ^hjh]hc�� lh� ^h� iheghc� \f_klbfhklb� \Z]hgZ��
dhgl_cg_jZ�� gh� \h� \k_o� kemqZyo� g_� \ur_� _]h� ]jmahih^t_fghklb� kh]eZkgh�
mdZaZgghfm�gZ�g_f�ljZnZj_lm��i� 41 M@L���LZdbf�h[jZahf��ih]jmadZ�]jmaZ�\�
\Z]hgu�� dhgl_cg_ju� ]jmahhlijZ\bl_e_f� ^he`gZ� ijhba\h^blvky k� mq_lhf�
lj_[h\Zgbc�ih�h[_ki_q_gbx�[_ahiZkghklb�^\b`_gby b�wdkiemZlZpbb�`_e_a�
gh^hjh`gh]h�ljZgkihjlZ��Z�baebr_d�]jmaZ��k\_jo�]jmahih^t_fghklb�\Z]hgZ��
dhgl_cg_jZ��]jmahhlijZ\bl_ev�h[yaZg�\u]jmablv. 
Ij_\ur_gb_� ]jmahih^t_fghklb� �i_j_]jma�� \Z]hgZ�� dhgl_cg_jZ� y\ey_lky�

]jm[uf� gZjmr_gb_f� l_ogbq_kdbo� ijZ\be�� g_j_^dh� ijb\h^ysbf� d� ljZgk�
ihjlguf� ijhbkr_kl\byf� k� q_eh\_q_kdbfb� `_jl\Zfb� b� bfms_kl\_ggufb�
ihl_jyfb�� Ihwlhfm� hkh[Zy� hiZkghklv� ^Zggh]h� gZjmr_gby� h[mkeh\beZ� b�
mklZgh\e_gb_� \ukhdhc� bfms_kl\_gghc� hl\_lkl\_gghklb�� \haeZ]Z_fhc� gZ�
]jmahhlijZ\bl_ey��± g_mklhcdZ�\�jZaf_j_�iylbdjZlgh]h�lZjbnZ�aZ�i_j_\hadm�
baebrdZ� fZkku� ^Zggh]h� ]jmaZ�� Z� \� kemqZyo� ljZgkihjlguo� ijhbkr_kl\bc��
\ua\Zgguo�i_j_]jmahf� \Z]hgZ� �dhgl_cg_jZ���b� \haf_s_gb_� m[uldh\� \�ihe�
ghf�h[t_f_��Ijb�wlhf�g_mklhcdZ�ih^e_`bl�mieZl_�]jmahhlijZ\bl_e_f��]jm�
ahihemqZl_e_f� kh]eZkgh�i� 130 M@L��g_aZ\bkbfh�hl� lh]h��bf_eb�eb�f_klh�
ljZgkihjlgu_�ijhbkr_kl\by��\ua\Z\rb_�m[uldb��beb�g_l�>2]. 
:gZeh]bqgZy� hl\_lkl\_gghklv� ]jmahhlijZ\bl_ey� aZ� ^Zggh_� gZjmr_gb_�

ij_^mkfhlj_gZ� b� kh]eZkgh� � 3 kl� ��� KF=K�� Ijb� wlhf� \� khhl\_lkl\bb� k�
KF=K�g_mklhcdZ \aukdb\Z_lky�\�lhf�`_�jZaf_j_��qlh�b�g_mklhcdZ��mdZaZg�
gZy�\�i������M@L� aZ�i_j_]jma�\Z]hgZ�k\_jo�_]h ]jmahih^t_fghklb ± \�iylb�
djZlghf�jZaf_j_�ijh\haghc�ieZlu�aZ�i_j_\hadm�baebrdZ�fZkku�]jmaZ��ijb�
qblZxs_cky�i_j_\haqbdm� h[gZjm`b\r_fm wlhl�baebr_d� 
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4.2 Hl\_lkl\_gghklv�klhjhg�aZ�kZfh\hevgh_�bkihevah\Zgb_� 
      \Z]hgh\�b�dhgl_cg_jh\ 
 
<Z]hgu�b� dhgl_cg_ju�i_j_\haqbdZ ^he`gu�bkihevah\Zlvky� ]jmahhlijZ�

\bl_eyfb�� ]jmahihemqZl_eyfb��\eZ^_evpZfb�`_e_agh^hjh`guo�iml_c g_h[�
s_]h�ihevah\Zgby lhevdh�gZ�hkgh\_�aZdexq_gguo�bfb�k�i_j_\haqbdZfb�kh�
hl\_lkl\mxsbo� ^h]h\hjh\� �i_j_\hadb�� ljZgkihjlgh-wdki_^bpbhggh]h�
h[kem`b\Zgby� b� ^j���� KZfh\hevgh_� bkihevah\Zgb_� \Z]hgh\�� dhgl_cg_jh\�
i_j_\haqbdZ �^ey� kh[kl\_gguo�i_j_\hahd�� ojZg_gby� ]jmah\�b� ^j��� hagZqZ_l�
bo� bkihevah\Zgb_� \g_� mklZgh\e_ggh]h aZdhgh^Zl_evkl\hf ihjy^dZ� ij_^h�
klZ\e_gby�i_j_\haqbdhf ijbgZ^e_`Zsbo�_fm \Z]hgh\��dhgl_cg_jh\�^ey�i_�
j_\hadb�]jmah\�beb�^jm]bo�ihlj_[ghkl_c�]jmahhlijZ\bl_ey��]jmahihemqZl_�
ey�� bguo� hj]ZgbaZpbc�� qlh� y\ey_lky� ijZ\hgZjmr_gb_f� b� \e_q_l�
bfms_kl\_ggmx� hl\_lkl\_gghklv� \�nhjf_� g_mklhcdb��GZijbf_j�� \ kemqZ_��
_keb�]jmahihemqZl_ev�g_�\ha\jZsZ_l�i_j_\haqbdm dhgl_cg_j�ihke_�\u]jmadb�
]jmaZ�b�bkihevam_l�_]h�^ey�hlijZ\db�^jm]h]h�]jmaZ�Z\lhfh[bevguf�ljZgkihj�
lhf��lh�hg�^he`_g�mieZlblv�i_j_\haqbdm�khhl\_lkl\mxsmx g_mklhcdm. <_eb�
qbgZ�g_mklhcdb�aZ kZfh\hevgh_�bkihevah\Zgb_�\Z]hgh\��dhgl_cg_jh\�i_j_\ha�
qbdZ� ]jmahhlijZ\bl_e_f� ]jmahihemqZl_e_f�� \eZ^_evp_f� `_e_agh^hjh`gh]h�
imlb�g_h[s_]h�ihevah\Zgby�mklZgh\e_gZ�i� ����M@L�\� aZ\bkbfhklb�hl�ijh�
^he`bl_evghklb�lZdh]h�bo�bkihevah\Zgby�b�khklZ\ey_l����� [Zah\hc�\_ebqbgu�
aZ�\Z]hg�\�qZk�b������[Zah\hc�\_ebqbgu�aZ�dhgl_cg_j�\�qZk. 
Hkgh\Zgb_f�^ey�\aukdZgby�lZdhc�g_mklhcdb�aZ�kZfh\hevgh_�bkihevah\Z�

gb_� \Z]hgh\�� dhgl_cg_jh\� i_j_\haqbdZ y\eyxlky� Zdlu� h[s_c�nhjfu�� m^h�
klh\_jyxsb_�lZdb_�kemqZb� 
M[uldb�i_j_\haqbdZ��\ua\Zggu_�kZfh\hevguf�bkihevah\Zgb_f�]jmahhl�

ijZ\bl_eyfb�� ]jmahihemqZl_eyfb�� \eZ^_evpZfb� `_e_agh^hjh`guo� iml_c�
g_h[s_]h�ihevah\Zgby \Z]hgh\��dhgl_cg_jh\�i_j_\haqbdZ��g_�ih^e_`Zl�\ha�
f_s_gbx��H^gZdh� lZdh_� kZfh\hevgh_�bkihevah\Zgb_�\Z]hgh\��dhgl_cg_jh\�
\k_]^Z� k\yaZgh� k� ijhklh_f� bo� m� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�� \eZ�
^_evpZ�`_e_agh^hjh`gh]h� imlb g_h[s_]h�ihevah\Zgby��Ihwlhfm \g_� aZ\b�
kbfhklb�hl \aukdZgby�mdZaZgghc g_mklhcdb bfb��\ghkblky�i_j_\haqbdm ieZlZ 
aZ�ihevah\Zgb_�\Z]hgZfb��dhgl_cg_jZfb� 
Hl\_lkl\_gghklv�i_j_\haqbdZ�ijb kZfh\hevghf�aZgylbb�bf \Z]hgh\��dhg�

l_cg_jh\ ]jmahhlijZ\bl_e_c��]jmahihemqZl_e_c��ijbgZ^e_`Zsbo bf�gZ�ijZ�
\_� kh[kl\_gghklb beb�bghf� aZdhgghf�hkgh\Zgbb�� \� lhf�qbke_�i_j_^Zgguo�
bf�\�ihevah\Zgb_ bgufb�xjb^bq_kdbfb�ebpZfb) khhl\_lkl\m_l lhc��dhlhjZy�
ij_^mkfhlj_gZ� i� 121 M@L� ^ey� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�� \eZ�
^_evpZ� `_e_agh^hjh`gh]h� imlb� g_h[s_]h� ihevah\Zgby� aZ� bkihevah\Zgb_�
bfb�[_a�kh]eZkby�i_j_\haqbdZ _]h�\Z]hgh\��dhgl_cg_jh\��:gZeh]bqgh�j_r_g�
b�\hijhk�h�oZjZdl_j_�b�jZaf_jZo�hl\_lkl\_gghklb��hgZ�\ujZ`Z_lky�\�mieZl_�
g_mklhcdb i_j_\haqbdhf \�jZaf_j_� �����[Zah\uo� \_ebqbg� aZ� \Z]hg� \�qZk�b�
�����[Zah\uo�\_ebqbg�aZ�dhgl_cg_j�\�qZk� 
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Ijb� ij_^ty\e_gbb� khhl\_lkl\mxs_c� hj]ZgbaZpb_c� d� i_j_\haqbdm ij_�
l_gabb�h�\aukdZgbb�g_mklhcdb�aZ�kZfh\hevgh_�aZgylb_�bf� \Z]hgh\��dhgl_c�
g_jh\�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�hgZ�^he`gZ ij_^klZ\blv�khhl\_l�
kl\mxsb_� ^hdmf_glu�� ih^l\_j`^Zxsb_� nZdl� kZfh\hevgh]h� aZgylby�
i_j_\haqbdhf wlbo�\Z]hgh\��dhgl_cg_jh\�b�jZkq_l�g_mklhcdb��LZdbfb�^hdm�
f_glZfb�fh]ml�y\eylvky��`_e_agh^hjh`gZy�gZdeZ^gZy��k\b^_l_evkl\mxsZy�h�
lhf�� qlh� \Z]hg� beb� dhgl_cg_j� kZfh\hevgh� [ue� aZgyl� i_j_\haqbdhf� ^ey�
ljZgkihjlbjh\db ]jmah\�^jm]bo�hlijZ\bl_e_c�� Zdl�h[s_c�nhjfu��dhlhjuf�
aZnbdkbjh\Zg�nZdl�kZfh\hevgh]h�aZgylby�lZdbo�\Z]hgh\��dhgl_cg_jh\��bgu_�
^hdZaZl_evkl\Z��gZijbf_j��i_j_ibkdZ�k�i_j_\haqbdhf \�k\yab�k�gZijZ\e_gb�
_f�_fm aZy\e_gby�h�jhaukd_�]jmaZ�b�^j��>2].  
KZfh\hevgh_� aZgylb_� i_j_\haqbdhf \Z]hgh\� beb� dhgl_cg_jh\ ]jmahhl�

ijZ\bl_e_c, ]jmahihemqZl_e_c�qZklh�k\yaZgh�k�i_j_\hadhc ihimlguo�]jmah\�
\�lZdbo�\Z]hgZo�b�dhgl_cg_jZo��ke_^mxsbo ihjh`gbfb��<�wlbo kemqZyo�lj_�
[m_lky�kh]eZkb_�\eZ^_evpZ�beb�Zj_g^ZlhjZ�mdZaZgguo \Z]hgh\��dhgl_cg_jh\��
Ihwlhfm�ijb�jZkkfhlj_gbb�bkdZ�h�\aukdZgbb�jZkkfZljb\Z_fhc�g_mklhcdb��
ij_^mkfhlj_gghc�M@L�� ^ey� hk\h[h`^_gby� hl� hl\_lkl\_gghklb�i_j_\haqbd 
^he`_g ij_^klZ\blv�^hdZaZl_evkl\Z�lh]h��qlh�kZfh\hevgh]h�aZgylby�\Z]hgh\��
dhgl_cg_jh\� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� ^ey� i_j_\hadb� ihimlgh]h�
]jmaZ�g_�[ueh� 
G_mklhcdZ ih^e_`bl�\aukdZgbx�k�i_j_\haqbdZ aZ�\k_�nZdlbq_kdh_�\j_fy�

kZfh\hevgh]h�aZgylby�bf \Z]hgh\��dhgl_cg_jh\ ]jmahhlijZ\bl_ey��]jmahih�
emqZl_ey. Ijbq_f��\aukdZgb_�wlhc�g_mklhcdb�g_�bkdexqZ_l�\aukdZgby�k�i_�
j_\haqbdZ b�g_mklhcdb�aZ�ijhkjhqdm�\�^hklZ\d_�ihjh`gbo�\Z]hgh\�b�dhgl_c�
g_jh\�]jmahhlijZ\bl_e_c��]jmahihemqZl_e_c ih�i����� M@L. 

 
4.3 Hl\_lkl\_gghklv�aZ�g_h[_ki_q_gb_�khojZgghklb�\Z]hgh\� 
      b�dhgl_cg_jh\ 
 
=jmahhlijZ\bl_ev�� ]jmahihemqZl_ev�� ^jm]b_� hj]ZgbaZpbb� h[yaZgu� [_�

j_`gh�hlghkblvky�d�\Z]hgZf��dhgl_cg_jZf�i_j_\haqbdZ��\�ijhlb\ghf�kemqZ_�
^ey�gbo�gZklmiZxl�hljbpZl_evgu_�ihke_^kl\by��<�i� 127 M@L�hij_^_e_gZ�
hl\_lkl\_gghklv� ]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c�� hj]ZgbaZpbc�� hkm�
s_kl\eyxsbo� kljhbl_evkl\h� h[t_dlh\� bgnjZkljmdlmju�� aZ� ih\j_`^_gb_�
eb[h� mljZlm� \Z]hgh\�� dhgl_cg_jh\� i_j_\haqbdZ��Km[t_dlZfb�hl\_lkl\_ggh�
klb� y\eyxlky� g_� lhevdh� i_j_qbke_ggu_� \� i� 127 M@L� ]jmahhlijZ\bl_eb��
]jmahihemqZl_eb�� hj]ZgbaZpbb�� hkms_kl\eyxsb_� kljhbl_evkl\h h[t_dlh\�
bgnjZkljmdlmju��gh�b�^jm]b_�mqZklgbdb�ljZgkihjlgh]h�ijhp_kkZ��gZijbf_j��
ljZgkihjlgh-wdki_^bpbhggu_� hj]ZgbaZpbb�� \uihegyxsb_� nmgdpbb� ]jmah�
hlijZ\bl_e_c��]jmahihemqZl_e_c��ihevamxsb_ky�bo�ijZ\Zfb�b�g_kmsb_�kh�
hl\_lkl\mxsb_�h[yaZgghklb b�l��^��� 
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Ij_^mkfhlj_ggmx \ i� 127 M@L�hl\_lkl\_gghklv�g_kml�lZd`_�\eZ^_evpu�
`_e_agh^hjh`guo� iml_c g_h[s_]h� ihevah\Zgby, g_� ijbgZ^e_`Zsbo� \eZ�
^_evpZf�bgnjZkljmdlmju�� _keb�hgb��kh]eZkgh�^h]h\hjZf�k� ]jmahhlijZ\bl_�
eyfb��]jmahihemqZl_eyfb��ijbgbfZxl�\f_klh�gbo�b�k^Zxl�i_j_\haqbdm ]jm�
`_gu_� b� ihjh`gb_� \Z]hgu� b� dhgl_cg_ju�� LZdmx� hl\_lkl\_gghklv� wlb�
\eZ^_evpu�g_kml�g_aZ\bkbfh�hl�lh]h��dlh� �hgb�kZfb�beb�]jmahhlijZ\bl_eb��
]jmahihemqZl_eb��ih\j_^be��mljZlbe��\Z]hgu��dhgl_cg_ju i_j_\haqbdZ��H^�
gZdh� \� kemqZ_�� _keb� ih\j_`^_gb_� �mljZlZ�� ^hims_gu� ]jmahhlijZ\bl_eyfb�
�]jmahihemqZl_eyfb��� mdZaZggu_� \eZ^_evpu `_e_agh^hjh`guo�iml_c�g_h[�
s_]h�ihevah\Zgby��\uihegb\�mklZgh\e_ggu_�i� 127 M@L�h[yaZgghklb�i_j_^�
i_j_\haqbdhf��j_rZxl�\hijhk k khhl\_lkl\mxsbf�]jmahhlijZ\bl_e_f��]jm�
ahihemqZl_e_f�h�\haf_s_gbb�mieZq_gghc� i_j_\haqbdm� aZ�jZkkfZljb\Z_fh_�
gZjmr_gb_�^_g_`ghc�kmffu� 
Kh]eZkgh�M@L�hl\_lkl\_gghklv�aZ�ih\j_`^_gb_�beb�mljZlm�mklZgZ\eb\Z�

_lky�eb[h�\�\b^_�h[yaZgghklb�hlj_fhglbjh\Zlv�ih\j_`^_ggu_�\Z]hgu��dhg�
l_cg_ju i_j_\haqbdZ��eb[h�\haf_klblv�i_j_\haqbdm�ihg_k_ggu_�bf�\�k\yab�
k�wlbf�m[uldb��G_h[oh^bfh�hlf_lblv��qlh ijZ\h�\u[hjZ \�wlhf�kemqZ_ kh�
]eZkgh�=D �kl� 445, 450, ���������b�^j���ijbgZ^e_`bl�ebpm��dhlhjhfm�ijbqb�
g_gu�m[uldb��l��_� i_j_\haqbdm. 
:gZeh]bqgmx� hl\_lkl\_gghklv�g_kml� hj]ZgbaZpbb�� hkms_kl\eyxsb_� ih�

^h]h\hjm� �ihjmq_gbx�� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� ljZgkihjlgh-
wdki_^bpbhggh_�bo�h[kem`b\Zgb_��ijb_f�hl�i_j_\haqbdZ�b� k^Zqm� _fm ]jm�
`_guo�b�ihjh`gbo�\Z]hgh\��dhgl_cg_jh\� 
Kh]eZkgh kh^_j`Zgbx i� 127 M@L� ]jmahhlijZ\bl_ev��^jm]Zy� mdZaZggZy�

\ur_�hj]ZgbaZpby�h[yaZgu�\haf_klblv�i_j_\haqbdm� \�khklZ\_ m[uldh\ ih�
g_k_ggu_�bf�jZkoh^u�\ke_^kl\b_�g_h[oh^bfhklb�i_j_]jmadb�]jmaZ�\�imlb�ba�
g_bkijZ\gh]h� \Z]hgZ� �dhgl_cg_jZ�� \� bkijZ\guc�� \hagbdr_c� \� j_amevlZl_�
ih\j_`^_gby�_]h�]jmahhlijZ\bl_e_f��^jm]hc�hj]ZgbaZpb_c��h[mkeh\e_ggh]h�
g_ijZ\bevghc� ih]jmadhc�� miZdh\dhc�beb�g_ijZ\bevguf� dj_ie_gb_f� ]jmaZ��
\uiheg_ggufb�]jmahhlijZ\bl_e_f� �^jm]hc�hj]ZgbaZpb_c���Ijb�koh^_�\Z]h�
gh\�k�j_evkh\�\aukdb\Zxlky�aZljZlu��ihg_k_ggu_ i_j_\haqbdhf��k\yaZggu_�
k�mkljZg_gb_f�ih\j_`^_gby�\Z]hgZ i_j_\haqbdZ��_]h�maeh\�b�^_lZe_c��ijhba�
\h^kl\hf� l_ogbq_kdh]h� hkfhljZ�� hk\b^_l_evkl\h\Zgby� b� j_fhglZ� dhe_kghc�
iZju�� \dexqZy� jZkoh^u� gZ� ih^Zqm� \Z]hgZ� \� j_fhgl�� ih^t_fdm�� \udZldm��
ljZgkihjlbjh\dm�l_e_`db�b�dhe_kghc�iZju��Z�lZd`_�m[uldb�hl�ijhklhy�\Z�
]hgh\�i_j_\haqbdZ�[2]. 
NZdl� ih\j_`^_gby� \Z]hgZ�� dhgl_cg_jZ i_j_\haqbdZ ^he`_g� [ulv� ih^�

l\_j`^_g�Zdlhf�h[s_c�nhjfu� 
Hl\_lkl\_gghklv� aZ�ij_^mkfhlj_ggu_�i� 127 M@L� ijZ\hgZjmr_gby� hk�

gh\u\Z_lky�gZ�ijbgpbi_ ij_^iheZ]Z_fhc�\bgu�ebpZ��ijbqbgb\r_]h�ms_j[ 
�]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey��hj]ZgbaZpbb��hkms_kl\eyxs_c� kljhb�
l_evkl\h�h[t_dlh\�bgnjZkljmdlmju). 
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<� i� 129 M@L� kh^_j`blky� ghjfZ�� khhl\_lkl\mxsZy ij_^mkfhlj_gghc�
i� 127 M@L� \� qZklb�� hlghkys_cky� d� ih\j_`^_gbx� i_j_\haqbdhf� \Z]hgh\��
dhgl_cg_jh\� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�� LZd�� i_j_\haqbd�� ^him�
klb\rbc lZdh_�ih\j_`^_gb_��h[yaZg�hlj_fhglbjh\Zlv�ih\j_`^_ggu_ \Z]h�
gu��dhgl_cg_ju�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�beb \haf_klblv�bo�\eZ�
^_evpZf�ihg_k_gguc�bfb�ms_j[� 
:gZeh]bqgh�M@L� kh]eZkgh� kl� 51 KF=K� i_j_\haqbd� g_k_l� hl\_lkl\_g�

ghklv� aZ�mljZlm�b�ih\j_`^_gb_�\Z]hgZ��g_�ijbgZ^e_`Zs_]h�i_j_\haqbdm�� k�
fhf_glZ ijb_fZ�d�i_j_\had_�^h�fhf_glZ�\u^Zqb��_keb�g_�^hdZ`_l��qlh�mljZ�
lZ� beb ih\j_`^_gb_� ijhbahreb� g_� ih� _]h \bg_��Ijb� wlhf� i_j_\haqbd� g_�
g_k_l�hl\_lkl\_gghklb�aZ�mljZlm�kt_fguo�qZkl_c�\Z]hgZ�\�lhf�kemqZ_��dh]^Z�
bgnhjfZpby� h� bo� gZebqbb� g_� [ueZ� mdZaZgZ� gZ� h[_bo� gZjm`guo� [hdh\uo�
kl_gZo�\Z]hgZ� 
<�khhl\_lkl\bb�k�KF=K�i_j_\haqbd�ijb mljZl_�g_ ijbgZ^e_`Zs_]h�_fm�\Z�

]hgZ� h[yaZg \haf_klblv� nZdlbq_kdb� gZg_k_gguc� ms_j[�� dhlhjuc� h]jZgbq_g�
hklZlhqghc� klhbfhklvx�\Z]hgZ� k�mq_lhf� _]h�baghkZ�gZ�fhf_gl�mljZlu�� Z�ijb�
ih\j_`^_gbb�\Z]hgZ \uieZqb\Z_fh_�\haf_s_gb_�h]jZgbq_gh�kmffhc�jZkoh^h\��
k\yaZgguo� k� \hkklZgh\e_gb_f� \Z]hgZ��ijbq_f�bo� \_ebqbgZ�g_�^he`gZ�ij_\u�
rZlv�jZaf_j� \haf_s_gby��ijbqblZxs_]hky�\�kemqZ_�mljZlu�\Z]hgZ� 
IjZ\h�ij_^ty\e_gby�ij_l_gabb�b�bkdZ�aZ�mljZlm�beb ih\j_`^_gb_ \Z]h�

gZ, g_� ijbgZ^e_`Zs_]h� i_j_\haqbdm� kh]eZkgh� kl� ���KF=K� ijbgZ^e_`bl 
\eZ^_evpm \Z]hgZ�� Z� lZdZy� ij_l_gaby� ^he`gZ� gZijZ\eylvky� i_j_\haqbdm�� \�
\_^_gbb�dhlhjh]h�gZoh^beky�\Z]hg�\�fhf_gl�_]h�ih\j_`^_gby�beb�mljZlu. 

 
4.4 Hl\_lkl\_gghklv�aZ�ij_^ty\e_gb_�aZij_s_ggh]h�d�i_j_\had_� 
      ]jmaZ 
 
AZ�ij_^ty\e_gb_�]jmaZ��lj_[mxs_]h�hkh[uo�f_j�ij_^hklhjh`ghklb��[_a�

mdZaZgby�\�gZdeZ^ghc�wlbo�f_j�eb[h�k�g_ijZ\bevguf�mdZaZgb_f�gZbf_gh\Z�
gby�� k\hckl\�beb�dZq_kl\Z� ]jmaZ�� Z� lZd`_� aZ�ij_^ty\e_gb_� aZij_s_ggh]h�d�
i_j_\had_�]jmaZ�k�]jmahhlijZ\bl_ey�\aukdb\Z_lky�g_mklhcdZ�\�jZaf_j_�iylb�
djZlghc�ijh\haghc�ieZlu� aZ� \k_�jZkklhygb_� i_j_\hadb�g_aZ\bkbfh�hl� \ha�
f_s_gby�\ua\Zgguo�^Zgguf�h[klhyl_evkl\hf�m[uldh\�i_j_\haqbdZ� 
>Zggh_� iheh`_gb_� i� 120 M@L� y\ey_lky� h^gbf� ba� g_fgh]hqbke_gguo��

dhlhju_�mklZgZ\eb\Zxl�hl\_lkl\_gghklv�aZ�gZjmr_gb_�h[yaZgghkl_c�ih�^h�
]h\hjm� i_j_\hadb� \�nhjf_� mieZlu� g_mklhcdb� b� \haf_s_gby�ihfbfh� wlh]h�
m[uldh\�� 
LZdmx� hl\_lkl\_gghklv� g_k_l� i_j_^� i_j_\haqbdhf� ]jmahhlijZ\bl_ev� aZ�

mdZaZgb_� \� gZdeZ^ghc� g_^hklh\_jguo�� g_lhqguo� beb� g_iheguo� k\_^_gbc��
l� _�� aZ� ij_^mkfhlj_ggh_� i� 31 M@L� \� h[s_c�nhjf_� gZjmr_gb_��<� i� 120 
M@L�dhgdj_lbabjm_lky�ijZ\beh�i� 31 M@L ± mklZgZ\eb\Z_lky�jZaf_j�hl\_l�
kl\_gghklb b�lhqgh�mdZau\Z_lky��\�q_f�\ujZ`Z_lky�wlh�gZjmr_gb_��\�ij_^t�
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y\e_gbb� ]jmaZ�� lj_[mxs_]h�hkh[uo�f_j�ij_^hklhjh`ghklb��[_a�mdZaZgby� \�
gZdeZ^ghc�wlbo�f_j�eb[h�k�g_ijZ\bevguf�mdZaZgb_f�ih�^Zgghfm�]jmam�_]h�
gZbf_gh\Zgby��k\hckl\�beb�dZq_kl\Z��\�ij_^ty\e_gbb�aZij_s_ggh]h�d�i_j_�
\had_�]jmaZ��I_j_q_gv�wlbo�gZjmr_gbc��ijb\_^_gguo�\�i� 120 M@L��y\ey_lky�
bkq_jiu\Zxsbf��b�\h�\k_o�mdZaZgguo kemqZyo�]jmahhlijZ\bl_ev�mieZqb\Z_l�
g_mklhcdm� \� mklZgh\e_gghf� jZaf_j_�b� \haf_sZ_l� \ua\Zggu_� wlbf� h[klhy�
l_evkl\hf m[uldb�i_j_\haqbdZ \�iheghf�h[t_f_� 
G_ijZ\bevguf� mdZaZgb_f� gZbf_gh\Zgby� ]jmaZ� kqblZ_lky� gZebqb_� jZkoh`�

^_gbc�f_`^m�^Zggufb��mdZaZggufb�]jmahhlijZ\bl_e_f�\�gZdeZ^ghc��b�^Zggu�
fb��ihemq_ggufb�ijb�ijh\_jd_�ihke_�ijb_fZ�]jmaZ d�i_j_\had_��l��_��ihke_ \u�
^Zqb�hlijZ\bl_ex�d\blZgpbb�h�ijb_f_�]jmaZ��^m[ebdZlZ�gZdeZ^ghc�� 
JZkkfZljb\Z_fZy g_mklhcdZ� \aukdb\Z_lky� aZ� kZf� nZdl� ^hims_ggh]h�

gZjmr_gby��gh�\aukdZgZ�hgZ�fh`_l�[ulv�ebrv�ijb�mkeh\bb��qlh�]jma�ijbgyl�
d�i_j_\had_��Ihwlhfm�mdZaZggZy�g_mklhcdZ�g_�\aukdb\Z_lky� \� l_o� kemqZyo��
dh]^Z�\g_k_gu�g_h[oh^bfu_�mlhqg_gby��^hiheg_gby�b�baf_g_gby�\�gZdeZ^�
gmx�ijb�ijb_f_�]jmaZ�d�i_j_\had_�beb�\�ijb_f_�]jmaZ�d�i_j_\had_�\hh[s_�
hldZaZgh� 
Ijb�h[gZjm`_gbb�g_ijZ\bevgh]h�mdZaZgby�k\_^_gbc�h�]jma_�\�gZdeZ^ghc�

\�imlb�ke_^h\Zgby�beb�gZ�`_e_agh^hjh`ghc�klZgpbb�gZagZq_gby�g_mklhcdZ�
\aukdb\Z_lky� k� ]jmahihemqZl_ey �kh]eZkgh�i� 130 M@L���dhlhjuc��mieZlb\�
__��mj_]mebjm_l�kZfhklhyl_evgh�khhl\_lkl\mxsb_�hlghr_gby�k�]jmahhlijZ�
\bl_e_f� 
AgZqbl_evguc� jZaf_j� g_mklhcdb� ± iylbdjZlgZy� ijh\hagZy� ieZlZ� aZ� \k_�

jZkklhygb_ i_j_\hadb� ]jmaZ� ± h[mkeh\e_g� k_jv_aghklvx� b� \hafh`ghklvx�
ly`_euo�ihke_^kl\bc�wlh]h�gZjmr_gby� 
Djhf_�mieZlu�g_mklhcdb��]jmahhlijZ\bl_ev�h[yaZg�\haf_klblv�i_j_\ha�

qbdm�m[uldb��\ua\Zggu_�mdZaZggufb�\ur_�gZjmr_gbyfb��\�iheghf�h[t_f_��
Wlb�m[uldb�fh]ml�\ujZ`Zlvky�\�gZqbke_gbb�ijh\haghc�ieZlu�\�mf_gvr_g�
ghf�jZaf_j_��ih\j_`^_gbb�\Z]hgh\��dhgl_cg_jh\���`_e_agh^hjh`gh]h�imlb��
khhjm`_gbc�� aZ]jyag_gbb� \Z]hgh\� �dhgl_cg_jh\��� lj_[mxs_f� jZkoh^h\� ih�
bo�hqbkld_�b�l��^� [5]. 
<�i� 1���M@L mklZgh\e_gZ�hl\_lkl\_gghklv�]jmahhlijZ\bl_ey�i_j_^ i_�

j_\haqbdhf�� H^gZdh� jZkkfZljb\Z_fh_� gZjmr_gb_� ijZ\be� k^Zqb� ]jmah\� d�
i_j_\had_�fh`_l� y\blvky� hkgh\Zgb_f� hl\_lkl\_gghklb� ]jmahhlijZ\bl_ey�b�
i_j_^�lj_lvbfb�ebpZfb�± ^jm]bfb�mqZklgbdZfb�i_j_\hadb��GZijbf_j��dh]^Z�
ijb� \ha]hjZgbb� e_]dh\hkieZf_gyxs_]hky� ]jmaZ�� k^Zggh]h� d� i_j_\had_� [_a�
mdZaZgby� _]h� k\hckl\�� [m^_l� ih\j_`^_g beb� mgbqlh`_g ]jma�� ijbgZ^e_`Z�
sbc�^jm]hfm� ]jmahhlijZ\bl_ex��hl\_lkl\_gghklv�i_j_^�gbf�^he`_g g_klb�
g_ i_j_\haqbd��lZd�dZd�hlkmlkl\m_l�_]h \bgZ��kh]eZkgh�i� 113 M@L���Z�]jmah�
hlijZ\bl_ev�� k^Z\rbc� d�i_j_\had_� ]jma�[_a�mdZaZgby�_]h� k\hckl\�� ± ih�h[�
sbf�ghjfZf�]jZ`^Zgkdh]h�aZdhgh^Zl_evkl\Z�>2]. 
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<�KF=K�lZd�`_��dZd�b�\�M@L��mklZgh\e_gZ�hl\_lkl\_gghklv�]jmahhlijZ�
\bl_ey� aZ�ijZ\bevghklv� k\_^_gbc�b� aZy\e_gbc��mdZaZgguo�bf� \�gZdeZ^ghc��
=jmahhlijZ\bl_ev� kh]eZkgh� kl� 16 KF=K�g_k_l�hl\_lkl\_gghklv� aZ� \k_�ih�
ke_^kl\by�hl�g_ijZ\bevgh]h��g_lhqgh]h�beb�g_ihegh]h�mdZaZgby�wlbo�k\_^_�
gbc�b� aZy\e_gbc�� Z� lZd`_�hl� lh]h��qlh�hgb� \g_k_gu� \�g_khhl\_lkl\mxsmx�
]jZnm�gZdeZ^ghc� Ke_^m_l�hlf_lblv��qlh�ijb h[gZjm`_gbb�i_j_\haqbdhf ^h�
aZdexq_gby� ^h]h\hjZ� i_j_\hadb� g_ijZ\bevguo�� g_lhqguo beb� g_iheguo�
k\_^_gbc� \� gZdeZ^ghc��  hlijZ\bl_ev� ^he`_g� khklZ\blv� gh\mx� gZdeZ^gmx��
_keb�kh]eZkgh�IjZ\beZf�i_j_\hahd�]jmah\��ijbeh`_gb_���d�KF=K� bkijZ\�
e_gb_�mdZaZgguo�\�gZdeZ^ghc�k\_^_gbc�b�aZy\e_gbc�g_�^himkdZ_lky�  
<�khhl\_lkl\bb�k�� ��kl� 16 KF=K hlijZ\bl_ev�h[yaZg mieZlblv�i_j_\ha�

qbdm�g_mklhcdm \�lhf�kemqZ_��dh]^Z�i_j_\haqbd�ihke_�aZdexq_gby�^h]h\hjZ�
i_j_\hadb� h[gZjm`b\Z_l� g_ijZ\bevgh_�� g_ihegh_�� g_lhqgh_� mdZaZgb_� \�
gZdeZ^ghc�k\_^_gbc�b�aZy\e_gbc� b�mklZgZ\eb\Z_l�ijb�wlhf��qlh� 
± \�khklZ\_�]jmaZ�ijbgylu�d�i_j_\had_�ij_^f_lu��g_�^himkdZ_fu_�d�i_�

j_f_s_gbx�q_j_a�]hkm^Zjkl\_ggmx�]jZgbpm�ohly�[u�\�h^ghf�ba�]hkm^Zjkl\��
ih�l_jjblhjbb�dhlhjuo�^he`gZ�hkms_kl\eylvky�i_j_\hadZ� 
± ijbgyl�d�i_j_\had_�hiZkguc�]jma�k�gZjmr_gb_f�mkeh\bc�_]h�i_j_\hadb� 
± aZgb`_g�jZaf_j�ijh\haguo�ieZl_`_c� 
± \hagbdeb�h[klhyl_evkl\Z��m]jh`Zxsb_�[_ahiZkghklb�^\b`_gby� 
<�mdZaZgguo� kemqZyo� k� ]jmahhlijZ\bl_ey� \aukdb\Z_lky�g_mklhcdZ� \�iy�

lbdjZlghf�jZaf_j_�ijh\haghc�ieZlu��ijbqblZxs_cky i_j_\haqbdm, h[gZjm�
`b\r_fm ^Zggh_� gZjmr_gb_�� Ihfbfh� mdZaZgghc g_mklhcdb� i_j_\haqbdm�
^he`_g�[ulv� �\haf_s_g�\hafh`guc�ms_j[�b�^jm]b_ g_mklhcdb��mieZqb\Z_�
fu_�hlijZ\bl_e_f�beb�ihemqZl_e_f�\�khhl\_lkl\bb�k�mkeh\byfb�KF=K� 

 
4.5 Hl\_lkl\_gghklv�aZ�aZ^_j`dm�\Z]hgh\� 
      ih�aZ\bkysbf�hl�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�ijbqbgZf. 
      Hl\_lkl\_gghklv i_j_^�i_j_\haqbdhf�aZ�jZkq_lu�ih�i_j_\had_ 
 
Kh]eZkgh�i� ����M@L�ijb� aZ^_j`d_�\Z]hgh\��dhgl_cg_jh\��h[mkeh\e_g�

ghc� ijbqbgZfb�� aZ\bkysbfb� hl� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey�� lZfh�
`_ggufb�b�^jm]bfb�]hkm^Zjkl\_ggufb�hj]ZgZfb��bf_xsbfb�khhl\_lkl\m�
xsb_� iheghfhqby� ]jmahhlijZ\bl_ev� beb� ]jmahihemqZl_ev� mieZqb\Z_l� aZ�
\k_� \j_fy� aZ^_j`db� g_mklhcdm� \� jZaf_j_� ieZlu� aZ� ihevah\Zgb_� \Z]hgZfb��
dhgl_cg_jZfb� b� \haf_sZ_l� ihg_k_ggu_� \� j_amevlZl_� wlh]h� i_j_\haqbdhf�
jZkoh^u�� 
LZdZy�aZ^_j`dZ�fh`_l�[ulv�\ua\ZgZ�g_ ijbeh`_gb_f�d�gZdeZ^ghc�^hdm�

f_glh\��g_h[oh^bfuo�^ey�\uiheg_gby�lZfh`_gguo��kZgblZjguo��ih]jZgbq�
guo�b�^jm]bo�Z^fbgbkljZlb\guo�ijZ\be��g_lhqguf�beb�g_iheguf�aZiheg_�
gb_f�wlbo�^hdmf_glh\�eb[h�mdZaZgb_f�g_^hklh\_jguo�k\_^_gbc�\�gbo�b�l��^��
Hkgh\Zgb_f� ^ey� \aukdZgby�g_mklhcdb� aZ� aZ^_j`dm� \Z]hgh\� �dhgl_cg_jh\���
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jZkkfhlj_ggmx�\ur_��y\ey_lky�\bgZ�]jmahhlijZ\bl_ey��]jmahihemqZl_ey�aZ�
g_gZ^e_`Zs__� \uiheg_gb_� lZfh`_gguo� b� ^jm]bo� Z^fbgbkljZlb\guo� ijZ�
\be�� AZ^_j`dZ� \Z]hgh\� �dhgl_cg_jh\�� ^he`gZ� hnhjfeylvky� Zdlhf� h[s_c�
nhjfu�k�mdZaZgb_f�ijbqbgu��k\b^_l_evkl\mxs_c�h�\bg_�]jmahhlijZ\bl_ey�
beb�]jmahihemqZl_ey� 
?keb�\�j_amevlZl_�aZ^_j`db�\Z]hgh\��dhgl_cg_jh\�ih�aZ\bkysbf�hl�]jm�

ahhlijZ\bl_ey�� ]jmahihemqZl_ey�ijbqbgZf�i_j_\haqbd�ihg_k ^jm]b_�jZkoh�
^u��djhf_�jZkoh^h\��dhfi_gkbjm_fuo�g_mklhcdhc�\�jZaf_j_�ieZlu aZ�ihev�
ah\Zgb_� \Z]hgZfb�� dhgl_cg_jZfb �gZijbf_j�� k\yaZggu_� k�ih^Zq_c�\Z]hgh\��
dhgl_cg_jh\� ^ey� dhgljhey� ih� jZkihjy`_gbx� lZfh`_gguo�� ih]jZgbqguo��
kZgblZjguo� b� ^jm]bo� Z^fbgbkljZlb\guo� hj]Zgh\�� \uiheg_gbx� \u]jmadb�
]jmaZ�ih�bo�mdZaZgbx�b�l��^����lh�hgb�ih^e_`Zl�\haf_s_gbx�]jmahhlijZ\bl_�
e_f��]jmahihemqZl_e_f��Ijb�wlhf�\�kemqZ_�\bgu�]jmahhlijZ\bl_ey�lj_[h\Z�
gb_�h�\haf_s_gbb�lZdbo�jZkoh^h\�fh`_l�[ulv�ij_^ty\e_gh�b�d�]jmahihem�
qZl_ex� ijb� \u^Zq_� ]jmaZ� �ii� 60 b� ��� M@L��� dhlhjuc�� \haf_klb\� bo 
i_j_\haqbdm�� mj_]mebjm_l� \hijhk� \ha\jZlZ� _fm� \uieZq_gghc� kmffu� k� \b�
gh\guf�\�aZ^_j`d_�\Z]hgh\��dhgl_cg_jh\�]jmahhlijZ\bl_e_f�>2]. 
Ke_^m_l�hlf_lblv��qlh�\�i� 124 ij_^mkfhlj_gZ�b�hl\_lkl\_gghklv�]jmah�

hlijZ\bl_ey��]jmahihemqZl_ey�aZ�aZ^_j`dm�\Z]hgh\�i_j_\haqbdZ�ih^�ih]jma�
dhc�� \u]jmadhc� m� ]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c�� Z� lZd`_�gZ�`_e_a�
gh^hjh`guo� klZgpbyo� hlijZ\e_gby�� gZagZq_gby� b� \� imlb� ke_^h\Zgby� ih�
aZ\bkysbf� hl� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� ijbqbgZf� gZ� ��� qZkZ� b�
k\ur_�djhf_�mdZaZgguo�\ur_�kemqZ_\�aZ^_j`_d��Hl\_lkl\_gghklv�]jmahhl�
ijZ\bl_ey�� ]jmahihemqZl_ey� mklZgh\e_gZ� \�nhjf_�g_mklhcdb�� jZaf_j� dhlh�
jhc� aZ\bkbl�hl�\j_f_gb�ih^h[ghc aZ^_j`db��ijbq_f�hg� \hajZklZ_l�\�Z[kh�
exlguo�\_ebqbgZo� aZ�dZ`^uc�qZk� aZ^_j`db� k�m\_ebq_gb_f� __� kmffZjgh]h�
\j_f_gb� 
± ��[Zah\uo�\_ebqbg�± aZ�\Z]hg�aZ����qZkZ� 
± ����[Zah\hc�\_ebqbgu�± aZ�\Z]hg�\�qZk�^hihegbl_evgh�d�gZqbke_gghc�g_�

mklhcd_�aZ����qZkZ�aZ�dZ`^uc ihke_^mxsbc�qZk�k\ur_����qZkh\�^h����qZkh\� 
± ����[Zah\hc�\_ebqbgu�± aZ�\Z]hg�\�qZk�^hihegbl_evgh�d�gZqbke_gghc�g_�

mklhcd_�aZ����qZkh\�aZ�dZ`^uc�ihke_^mxsbc�qZk�k\ur_����qZkh\�^h����qZkh\� 
± ����[Zah\hc�\_ebqbgu� ± aZ�\Z]hg�\�qZk�^hihegbl_evgh�d�gZqbke_gghc 

g_mklhcd_�aZ����qZkh\ aZ dZ`^uc�ihke_^mxsbc�qZk�k\ur_��� qZkh\. 
LZdbf� h[jZahf�� mdZaZggZy� g_mklhcdZ� ijba\ZgZ� klbfmebjh\Zlv� ]jmahhl�

ijZ\bl_e_c��]jmahihemqZl_e_c�d�mkdhj_gbx�h[jZ[hldb�\Z]hgh\�i_j_\haqbdZ��
fZdkbfZevghfm�khdjZs_gbx�bo�ijhklh_\�ih�aZ\bkysbf�hl�]jmahhlijZ\bl_�
ey��]jmahihemqZl_ey�ijbqbgZf�dZd�gZ�`_e_agh^hjh`guo�klZgpbyo��lZd�b�gZ�
`_e_agh^hjh`guo�imlyo�g_h[s_]h�ihevah\Zgby� 
H^gZdh�\�i� ����M@L�ij_^mkfhlj_gZ�b�\hafh`ghklv�baf_g_gby�mdZaZg�

gh]h \ur_�jZaf_jZ g_mklhcdb�aZ�aZ^_j`dm�\Z]hgh\�i_j_\haqbdZ�gZ����qZkZ�b�
k\ur_�ih�kh]eZr_gbx�f_`^m�i_j_\haqbdhf�b�]jmahhlijZ\bl_e_f��]jmahih�
emqZl_e_f� 
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?keb�ih^ZqZ� ]jmahhlijZ\bl_ex�ihjh`gbo� ki_pbZebabjh\Zgguo�\Z]hgh\ 
i_j_\haqbdZ��ij_^mkfhlj_gguo�aZy\dhc gZ�i_j_\hadm�]jmah\��aZ^_j`b\Z_lky�
ih� ijbqbgZf�� aZ\bkysbf� hl� ]jmahhlijZ\bl_ey�� k� g_]h� \� khhl\_lkl\bb� k�
i� ����M@L�\abfZ_lky�aZ�\k_�\j_fy�aZ^_j`db�^Zgguo�\Z]hgh\�gZ�`_e_agh^h�
jh`ghc�klZgpbb�ih]jmadb�ieZlZ�aZ�ihevah\Zgb_�\Z]hgZfb i_j_\haqbdZ.  
<� khhl\_lkl\bb� k�i� 122 M@L�� _keb� ]jmahhlijZ\bl_ev� hldZaZeky� hl�ih�

]jmadb� ijb[u\rbo kh]eZkgh� _]h� aZy\db gZ� i_j_\hadm� ]jmaZ gZ�`_e_agh^h�
jh`gmx� klZgpbx ih]jmadb ihjh`gbo� ki_pbZebabjh\Zgguo� \Z]hgh\ i_j_�
\haqbdZ b�bo�g_\hafh`gh�\�l_q_gb_�hlq_lguo�kmlhd�bkihevah\Zlv�gZ�^Zgghc�
klZgpbb�^jm]bfb�]jmahhlijZ\bl_eyfb��i_j_\haqbd�\abfZ_l�k�]jmahhlijZ\b�
l_ey�ieZlm�aZ�ijh[_]�lZdbo�\Z]hgh\��\ua\Zgguc�bo�^hklZ\dhc�gZ�^jm]mx�`_�
e_agh^hjh`gmx�klZgpbx�^ey�ih]jmadb�]jmah\��gh�g_�[he__�q_f�aZ�����df. 
Ijb� wlhf� nZdlbq_kdh_� jZkklhygb_�� aZ� dhlhjh_� \aukdb\Z_lky� ieZlZ� aZ�

ijh[_]� ihjh`gbo� ki_pbZebabjh\Zgguo� \Z]hgh\ i_j_\haqbdZ �hl� klZgpbb��
hldm^Z� \Z]hgu� [ueb� hlijZ\e_gu�� ^h� klZgpbb� ihke_^mxs_c� ih]jmadb���
^he`gh�[ulv�ih^l\_j`^_gh i_j_\haqbdhf��<�^Zgghf�kemqZ_�ieZlZ�aZ�ijh[_]�
lZdbo�\Z]hgh\�\aukdb\Z_lky�k�]jmahhlijZ\bl_ey�^hihegbl_evgh�d�g_mklhcd_�
aZ�g_\uiheg_gb_�bf�aZy\db�gZ i_j_\hadm�]jmaZ�>2]. 
Kh]eZkgh�i� ���M@L�\k_�ijbqblZxsb_ky�i_j_\haqbdm�aZ�i_j_\hadm�]jm�

ah\�ieZl_`b�^he`gu�[ulv�\g_k_gu�]jmahhlijZ\bl_e_f�gZ�`_e_agh^hjh`ghc�
klZgpbb�hlijZ\e_gby�^h�ijb_fZ�]jmaZ�d�i_j_\had_��Z�k\yaZggu_�k�i_j_\hadhc�
hdhgqZl_evgu_� jZkq_lu� ijhba\_^_gu� ]jmahihemqZl_e_f� gZ�`_e_agh^hjh`�
ghc�klZgpbb�gZagZq_gby�^h�\u^Zqb�_fm�]jmaZ��HlebqZxsbcky�hl�mdZaZggh]h�
ihjy^hd�jZkq_lh\�fh`_l� [ulv� mklZgh\e_g�ih�^h]h\hj_gghklb�f_`^m�i_j_�
\haqbdhf�b�]jmahhlijZ\bl_e_f��]jmahihemqZl_e_f���� 
Ih�ijb[ulbb�]jmaZ�gZ�`_e_agh^hjh`gmx�klZgpbx�gZagZq_gby�\ky�hl\_l�

kl\_gghklv�aZ�jZkq_lu�\�hlghr_gbb�wlhc�i_j_\hadb�i_j_^�i_j_\haqbdhf�kh�
]eZkgh i� 130 M@L�\haeZ]Z_lky�gZ�]jmahihemqZl_ey��LZdbf�h[jZahf��]jmah�
ihemqZl_ev� g_k_l� hl\_lkl\_gghklv� g_� lhevdh� aZ� kh[kl\_ggu_� ^_ckl\by� b�
^hims_ggu_�bf�gZjmr_gby��g_k\h_\j_f_ggh_�ihemq_gb_�b�\u\ha�]jmaZ��g_�
hqbkldZ�\Z]hgh\��dhgl_cg_jh\��ih\j_`^_gb_�bo�ijb�\u]jmad_�b� l��^����gh�b�
hl\_lkl\_gghklv�� dhlhjmx� ^h� ijb[ulby� ]jmaZ� gZ� klZgpbx� gZagZq_gby� g_k�
]jmahhlijZ\bl_ev� �\dexqZy� hl\_lkl\_gghklv� aZ� g_\uiheg_gb_� ]jmahhlijZ�
\bl_e_f�hij_^_e_gguo�h[yaZgghkl_c���Ijb�wlhf�\�kemqZ_�g_k\h_\j_f_gguo�
jZkq_lh\� k� ]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey� \� ihevam� i_j_\haqbdZ� \� ih�
jy^d_�� mklZgh\e_gghf� aZdhgh^Zl_evkl\hf� J_kim[ebdb� ;_eZjmkv�� \aukdb\Z�
_lky�i_gy� 
:gZeh]bqgZy�ijZ\h\Zy�ghjfZ�kh^_j`blky�\�kl� ���KF=K��dhlhjZy�ij_^m�

kfZljb\Z_l�h[yaZgghklv�ihemqZl_ey�hieZlblv� \k_�ijbqblZxsb_ky�i_j_\ha�
qbdm�ijh\hagu_�ieZl_`b�^h�\u^Zqb�gZdeZ^ghc�b� ]jmaZ�� _keb� kh]eZr_gb_f�
f_`^m�ihemqZl_e_f�b�i_j_\haqbdhf�g_�mklZgh\e_gh�bgh_� 
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<�khhl\_lkl\bb�k�i� 56 M@L�ijb�mdehg_gbb�]jmahihemqZl_ey�hl�\g_k_gby�
ieZlu�aZ�i_j_\hadm�]jmah\�b�bguo�ijbqblZxsboky�i_j_\haqbdm�ieZl_`_c�ih�
^Zgghc�i_j_\had_�i_j_\haqbd�bf__l�ijZ\h�m^_j`b\Zlv� ]jmau��m\_^hfb\�h[�
wlhf�]jmahihemqZl_ey�\�ibkvf_gghc�nhjf_��^h�\g_k_gby�khhl\_lkl\mxsbo�
ieZl_`_c�� 
?keb� hkgh\Zgby� \haeZ]Z_fhc� gZ� ]jmahihemqZl_ey� hl\_lkl\_gghklb� h[m�

keh\e_gu� g_ijZ\bevgufb� ^_ckl\byfb� ]jmahhlijZ\bl_ey�� lh� ]jmahihemqZ�
l_ev��mieZlb\�i_j_\haqbdm�khhl\_lkl\mxsb_�ieZl_`b�b�g_mklhcdb��Z�lZd`_�
\haf_klb\��ijb�g_h[oh^bfhklb��_]h jZkoh^u�b m[uldb��k\yaZggu_�k�i_j_\ha�
dhc��\ijZ\_�jZkkqblu\Zlv�gZ�\aukdZgb_�wlbo�kmff�k�]jmahhlijZ\bl_ey�� 
<�i� 130 M@L�jZkkfZljb\Z_lky�b�kemqZc��dh]^Z�]jma�[ue�Z^j_kh\Zg�ihem�

qZl_ex��dhlhjh]h�g_�hdZaZehkv�ih�mdZaZgghfm�\�gZdeZ^ghc�Z^j_km�b�hlkml�
kl\m_l� \hafh`ghklv� m\_^hfe_gby� _]h� h� ijb[ulbb� ]jmaZ�� <ky� hl\_lkl\_g�
ghklv� i_j_^� i_j_\haqbdhf� aZ� jZkq_lu� ih� i_j_\had_ lZdh]h� ]jmaZ� kh]eZkgh�
M@L�\haeZ]Z_lky�gZ�]jmahhlijZ\bl_ey��=jmahhlijZ\bl_ev�^he`_g�[ulv�m\_�
^hfe_g�h[�hlkmlkl\bb�]jmahihemqZl_ey�\�ibkvf_gghc�nhjf_, b�gZ�j_r_gb_�
\hijhkZ�h�km^v[_�]jmaZ��dZd�hlf_qZehkv�jZg__� _fm�ij_^hklZ\ey_lky�\hk_fv�
�ih�kdhjhihjlysbfky�]jmaZf�± q_l\_jh��kmlhd�kh�^gy�ihemq_gby�]jmahhlijZ�
\bl_e_f�lZdh]h m\_^hfe_gby�i_j_\haqbdZ��i� 56 M@L). 
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     5 IJ:<H<H?�J?=MEBJH<:GB?�I?J?<HAHD� 
        I:KK:@BJH<��;:=:@:�B�=JMAH;:=:@:� 
        @?E?AGH>HJH@GUF�LJ:GKIHJLHF� 

 
5.1 >h]h\hj�i_j_\hadb�iZkkZ`bjZ�� 
      H[yaZgghklb�ih�hj]ZgbaZpbb�iZkkZ`bjkdbo�i_j_\hahd 

 
I_j_\hadb�`_e_agh^hjh`guf�ljZgkihjlhf�iZkkZ`bjh\��[Z]Z`Z�b�]jmah�

[Z]Z`Z�\�J_kim[ebd_�;_eZjmkv�hj]Zgbamxlky�b�\uihegyxlky�gZ�^h]h\hjghc�
hkgh\_��Kh]eZkgh�M@L�hj]ZgbaZpby�lZdbo�i_j_\hahd�hkms_kl\ey_lky�i_j_�
\haqbdZfb�ih�kh[kl\_gghc�bgbpbZlb\_��Z�ijb�i_j_\hadZo�\�]hjh^kdhf�khh[�
s_gbb� b� j_]bhgZevghf� khh[s_gbb� wdhghfdeZkkZ� lZd`_� b� ih� bgbpbZlb\_�
f_klguo�bkihegbl_evguo�b�jZkihjy^bl_evguo�hj]Zgh\�\eZklb� 
Hj]ZgbaZpby�i_j_\hahd�ih�bgbpbZlb\_�f_klguo�bkihegbl_evguo�b�jZk�

ihjy^bl_evguo� hj]Zgh\� b� (beb) miheghfhq_gguo� bfb� gZ� hkms_kl\e_gb_�
lZdbo�nmgdpbc�hj]ZgbaZpbc�ijhba\h^blky�gZ�hkgh\Zgbb�aZdexqZ_fuo�k�i_�
j_\haqbdZfb� ^h]h\hjh\� h[� hj]ZgbaZpbb� i_j_\hahd� iZkkZ`bjh\�`_e_agh^h�
jh`guf� ljZgkihjlhf� h[s_]h� ihevah\Zgby�� <� khhl\_lkl\bb� k� i� ��� M@L�
wlbfb� ^h]h\hjZfb� hij_^_eyxlky� jZkibkZgby� ^\b`_gby� ih_a^h\� khhl\_l�
kl\mxsbo�ebgbc��ihjy^hd�\haf_s_gby� aZ�kq_l�kj_^kl\�f_klguo�[x^`_lh\�
k\yaZgguo� k� lZdbfb� i_j_\hadZfb� jZkoh^h\� i_j_\haqbdh\�� hl\_lkl\_gghklv�
klhjhg��ihjy^hd�jZkq_lh\�aZ�i_j_\hadb��>h]h\hjZfb�h[�hj]ZgbaZpbb�i_j_\h�
ahd�iZkkZ`bjh\�fh]ml�ij_^mkfZljb\Zlvky�b�^jm]b_�mkeh\by��gZijbf_j��i_�
j_q_gv�khimlkl\mxsbo�i_j_\hadZf�iZkkZ`bjh\�mkem]��h[t_fu�i_j_\hahd� 
Ih�^h]h\hjm�i_j_\hadb�iZkkZ`bjZ�kh]eZkgh�i� ���M@L: 
± i_j_\haqbd�h[yam_lky�i_j_\_alb�\�imgdl�gZagZq_gby�iZkkZ`bjZ�(ij_^h�

klZ\b\�_fm�f_klh�\�ih_a^_�\�khhl\_lkl\bb�k�ijh_a^guf�^hdmf_glhf� ([be_�
lhf))�� _]h�[Z]Z`�� Z� lZd`_� ]jmah[Z]Z`�hlijZ\bl_e_c�b�\u^Zlv�bo�mijZ\hfh�
q_gguf�gZ�ihemq_gb_�[Z]Z`Z��]jmah[Z]Z`Z�ebpZf; 
± iZkkZ`bj� h[yam_lky� hieZlblv� k\hc� ijh_a^� (ih� mklZgh\e_gguf� lZjb�

nZf)�� _keb� _fm� aZdhgh^Zl_evgufb� ZdlZfb� b�f_`^mgZjh^gufb� ^h]h\hjZfb��
J_kim[ebdb�;_eZjmkv�g_�ij_^hklZ\e_gh�ijZ\h�[_kieZlgh]h� (ev]hlgh]h) ijh�
_a^Z��ijb� k^Zq_� [Z]Z`Z� ± _]h�ijh\ha�� Z� hlijZ\bl_eb� ]jmah[Z]Z`Z� ± ijh\ha�
]jmah[Z]Z`Z� 
>h]h\hj� i_j_\hadb� iZkkZ`bjZ� ± wlh� kZfhklhyl_evguc� \b^� ^h]h\hjZ��

ij_^f_lhf�dhlhjh]h�y\eyxlky�ljZgkihjlgu_�mkem]b�ih�i_j_f_s_gbx�ex^_c�
(iZkkZ`bjh\) k�p_evx�m^h\e_l\hj_gby�bo�ihlj_[ghkl_c��k\yaZgguo�k�ih_a^�
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dZfb��<�^h]h\hj_�i_j_\hadb�iZkkZ`bjZ�`_e_agh^hjh`guf�ljZgkihjlhf�h[�
s_]h�ihevah\Zgby�klhjhgZfb�\uklmiZxl�i_j_\haqbd�b�iZkkZ`bj��Z�kh^_j`Z�
gb_f�^h]h\hjZ�± kh\hdmighklv�bo�ijZ\�b�h[yaZgghkl_c [10]. 
>h]h\hj�i_j_\hadb iZkkZ`bjZ�ih�k\h_fm�oZjZdl_jm�y\ey_lky: 
± im[ebqguf�� l� _�� kh]eZkgh� =D� ^h]h\hjhf�� ih� dhlhjhfm� i_j_\haqbd�

^he`_g�hkms_kl\eylv�khhl\_lkl\mxsbc�\b^�^_yl_evghklb��\�^Zgghf�kemqZ_�
i_j_\hadm�iZkkZ`bjZ��\�hlghr_gbb�ex[h]h�h[jZlb\r_]hky�d�g_fm�ebpZ� 
± dhgk_gkmZevguf�� lZd�dZd \�hlebqb_�hl�j_Zevgh]h�^h]h\hjZ�i_j_\hadb�

]jmaZ�`_e_agh^hjh`guf� ljZgkihjlhf� ^ey� _]h� aZdexq_gby� ^hklZlhqgh� kh�
]eZr_gby� i_j_\haqbdZ� b� iZkkZ`bjZ�� Ijhp_kk� \hagbdgh\_gby� ^h]h\hjguo�
hlghr_gbc� gZqbgZ_lky� k� ^hklb`_gby� kh]eZr_gby� h� ij_^klhys_c� ih_a^d_��
aZl_f�\�khhl\_lkl\mxsbo�kemqZyo�hieZqb\Z_lky�klhbfhklv�ijh_a^Z�b�iZkkZ�
`bjm� \u^Z_lky�ijh_a^ghc�^hdmf_gl� �[be_l���ih^l\_j`^Zxsbc� aZdexq_gb_�
^h]h\hjZ�i_j_\hadb�iZkkZ`bjZ��LZdbf�h[jZahf��fhf_gl�aZdexq_gby�^h]h\h�
jZ�i_j_\hadb�k\yau\Zxl�k�\u^Zq_c�iZkkZ`bjm�ijh_a^gh]h�^hdmf_glZ��[be_�
lZ���dhlhjuc�y\ey_lky�hkgh\guf�^hdmf_glhf��m^hklh\_jyxsbf�aZdexq_gb_�
lZdh]h�^h]h\hjZ� 
± \aZbfguf� (^\mklhjhggbf)�� lZd�dZd dZ`^Zy� klhjhgZ�  h[eZ^Z_l�hij_^_�

e_ggufb�ijZ\Zfb�b�g_k_l�khhl\_lkl\mxsb_�h[yaZgghklb� (gZijbf_j��iZkkZ�
`bj�bf__l�ijZ\h�gZ�hkms_kl\e_gb_�i_j_\hadb��gh�h[yaZg�hieZlblv�k\hc�ijh�
_a^� \� khhl\_lkl\bb� k� aZdhgh^Zl_evkl\hf; i_j_\haqbd� bf__l� ijZ\h� gZ�
ihemq_gb_�hl�iZkkZ`bjZ�klhbfhklb�ijh_a^Z�\�khhl\_lkl\mxsbo�kemqZyo��gh�
^he`_g�hkms_kl\blv�_]h�i_j_\hadm�\�imgdl�gZagZq_gby�b�^j�); 
± \haf_a^guf�� lZd� dZd� aZ� \uihegy_fmx� mkem]m� ih� i_j_\had_� iZkkZ`bj�

h[yaZg� mieZlblv�i_j_\haqbdm� \hagZ]jZ`^_gb_� kh]eZkgh� mklZgh\e_gguf� lZ�
jbnZf� aZ� bkdexq_gb_f� kemqZ_\�� dh]^Z� _fm� aZdhgh^Zl_evgufb� ZdlZfb� b�
f_`^mgZjh^gufb� ^h]h\hjZfb� J_kim[ebdb� ;_eZjmkv� ij_^hklZ\e_gh� ijZ\h�
[_kieZlgh]h� (ev]hlgh]h) ijh_a^Z� (jZkoh^u� i_j_\haqbdZ� \haf_sZxlky� ijb�
wlhf�aZ�kq_l�kj_^kl\�khhl\_lkl\mxs_]h�[x^`_lZ); 
± kjhqguf�� lZd� dZd kjhd� bkiheg_gby� ^h]h\hjZ� i_j_\hadb� iZkkZ`bjZ�

hij_^_ey_lky�\j_f_g_f�gZoh`^_gby�\�imlb�ih_a^Z��\�dhlhjhf�ke_^m_l�iZk�
kZ`bj��\�khhl\_lkl\bb�k�jZkibkZgb_f�^\b`_gby�ih_a^h\� 
DZd�m`_�[ueh�hlf_q_gh��kh]eZkgh�M@L�aZdexq_gb_�^h]h\hjZ�i_j_\hadb�

iZkkZ`bjZ� m^hklh\_jy_lky� ijh_a^guf� ^hdmf_glhf� ([be_lhf)��ijbq_f� ijh�
_a^�]jZ`^Zg��dhlhjuf� aZdhgh^Zl_evgufb�ZdlZfb�b�f_`^mgZjh^gufb�^h]h�
\hjZfb��J_kim[ebdb�;_eZjmkv�ij_^hklZ\e_gh�ijZ\h�[_kieZlgh]h�(ev]hlgh]h) 
ijh_a^Z� `_e_agh^hjh`guf� ljZgkihjlhf�� hkms_kl\ey_lky� ih� ijh_a^guf�
^hdmf_glZf� (ev]hlguf�[be_lZf)��\u^Z\Z_fuf�gZ�hkgh\Zgbb�ih^l\_j`^Zx�
sbo�lZdh_�ijZ\h�^hdmf_glh\��i� 98 M@L). 
Ihwlhfm�ijb�ihkZ^d_�\�ih_a^�iZkkZ`bj�h[yaZg�bf_lv�gZ^e_`Zsbf�h[jZ�

ahf� hnhjfe_gguc� ijh_a^ghc� ^hdmf_gl� ([be_l)�� _keb� bgh_�g_� mklZgh\e_gh�
M@L�b�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\��[Z]Z`Z�b�]jmah[Z]Z`Z�`_e_agh^h�
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jh`guf�ljZgkihjlhf�h[s_]h�ihevah\Zgby�\�J_kim[ebd_�;_eZjmkv� (^Ze__� ± 
IjZ\beZ�i_j_\hahd� iZkkZ`bjh\) [11]��Ihjy^hd� hnhjfe_gby ijh_a^guo� ^h�
dmf_glh\�([be_lh\) mklZgZ\eb\Z_lky�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\� 
AZdhgh^Zl_evkl\hf�ij_^mkfhlj_gZ� \hafh`ghklv� bkihevah\Zgby�ijb� i_�

j_\had_�iZkkZ`bjh\� gZjy^m� k� ijh_a^gufb� ^hdmf_glZfb� ([be_lZfb�� gZ� [m�
fZ`ghf�ghkbl_e_�we_dljhgguo�ijh_a^guo�^hdmf_glh\�([be_lh\)��\�dhlhjuo�
bgnhjfZpby� h� i_j_\had_� iZkkZ`bjh\� ij_^klZ\ey_lky� \� we_dljhggh-
pbnjh\hc�nhjf_��J_ZebaZpby�we_dljhgguo�ijh_a^guo�^hdmf_glh\�([be_lh\) 
ijhba\h^blky� [_a� \u^Zqb� iZkkZ`bjZf� ijh_a^guo� ^hdmf_glh\� ([be_lh\), 
hnhjfe_gguo�gZ�[mfZ`guo�ghkbl_eyo��h^gZdh�\�khhl\_lkl\bb�k�i� ����M@L�
ih� lj_[h\Zgbx�iZkkZ`bjZ�i_j_\haqbd� h[yaZg� \u^Zlv� _fm� ijh_a^ghc� ^hdm�
f_gl�([be_l) gZ�[mfZ`ghf�ghkbl_e_� 
<�khhl\_lkl\bb�k�aZdhgh^Zl_evkl\hf�i_j_\haqbdb�b�\eZ^_evpu�bgnjZkljmd�

lmju�^he`gu�h[_ki_qb\Zlv: 
1) ihlj_[ghklv�gZk_e_gby�\�iZkkZ`bjkdbo�i_j_\hadZo; 
���[_ahiZkghklv�iZkkZ`bjh\�ijb�ihevah\Zgbb�`_e_agh^hjh`guf�ljZgk�

ihjlhf� 
���g_h[oh^bfu_ m^h[kl\Z�^ey�iZkkZ`bjh\�b�bo�dmevlmjgh_�h[kem`b\Zgb_; 
4) k\h_\j_f_gghklv�i_j_\hadb��khojZgghklv�[Z]Z`Z�b�]jmah[Z]Z`Z; 
5) ^\b`_gb_�\k_o�iZkkZ`bjkdbo�ih_a^h\�kljh]h�ih�jZkibkZgbx� 
@_e_agh^hjh`guc� ljZgkihjl� h[s_]h� ihevah\Zgby� \� J_kim[ebd_� ;_eZ�

jmkv� y\ey_lky� h^gbf� ba� \Z`g_crbo� \b^h\� ljZgkihjlZ�� hkgh\hc� __� ljZgk�
ihjlghc�kbkl_fu��Ihwlhfm�gZjy^m�k�h[_ki_q_gb_f�ihlj_[ghklb�wdhghfbdb�
\�i_j_\hadZo�b�k\yaZgguo�k�gbfb�jZ[hlZo�b�mkem]Zo�i_j_^�gbf�klhbl��aZ^ZqZ�
m^h\e_l\hj_gby�b�ihlj_[ghkl_c�gZk_e_gby�\�khhl\_lkl\mxsbo�i_j_\hadZo��
jZ[hlZo�b�mkem]Zo�\h�\aZbfh^_ckl\bb�k�^jm]bfb�\b^Zfb�ljZgkihjlZ� 
H[_ki_q_gb_� [_ahiZkghklb� iZkkZ`bjh\� ijb� ihevah\Zgbb� bfb�`_e_agh�

^hjh`guf� ljZgkihjlhf�^hklb]Z_lky� aZ� kq_l�hkms_kl\e_gby�jy^Z�hj]ZgbaZ�
pbhggh� ± l_ogbq_kdbo� f_j�� \Z`g_cr_c� ba� dhlhjuo� y\ey_lky� h[_ki_q_gb_�
[_ahiZkghklb�^\b`_gby�ih_a^h\� 
>ey�j_r_gby�mdZaZgghc�aZ^Zqb�jy^�g_h[oh^bfuo�iheh`_gbc�kh^_j`blky�

b�\�ghjfZlb\guo�ijZ\h\uo�ZdlZo��LZd��\�AZdhg_�\hijhkZf�h[_ki_q_gby�[_a�
hiZkghklb� ki_pbZevgh� ihk\ys_gu� kl� 26±���� <� qZklghklb�� ljZgkihjlgu_�
kj_^kl\Z�`_e_agh^hjh`gh]h�ljZgkihjlZ�b�bgnjZkljmdlmjZ�^he`gu�khhl\_l�
kl\h\Zlv� lj_[h\Zgbyf� aZdhgh^Zl_evkl\Z�� `_e_agh^hjh`gu_� imlb�� klZgpbb��
iZkkZ`bjkdb_�ieZlnhjfu�b�hklZgh\hqgu_�imgdlu��y\eyxsb_ky�ahgZfb�ih�
\ur_gghc� hiZkghklb�� ijb� g_h[oh^bfhklb� ih^e_`Zl� h]jZ`^_gbx� bo� \eZ�
^_evpZfb� 
AZsblZ�ijZ\�b�bgl_j_kh\�iZkkZ`bjh\�\�qZklb�[_ahiZkghklb� bo�`bagb�b�

a^hjh\vy�h[_ki_qb\Z_lky�lZd`_ iml_f�ij_^mkfhlj_ggh]h�aZdhgh^Zl_evkl\hf�
h[yaZl_evgh]h� kljZoh\Zgby� i_j_\haqbdhf� ]jZ`^Zgkdhc� hl\_lkl\_gghklb�
i_j_^�iZkkZ`bjZfb�gZ�i_jbh^�ihkZ^db�\�\Z]hg��ijh_a^Z�\�ih_a^_�b�\ukZ^db�
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ba�\Z]hgZ��H[t_dlhf�h[yaZl_evgh]h�kljZoh\Zgby�]jZ`^Zgkdhc�hl\_lkl\_ggh�
klb� i_j_\haqbdZ� i_j_^� iZkkZ`bjZfb� kh]eZkgh� khhl\_lkl\mxs_fm� AZdhgm�
J_kim[ebdb�;_eZjmkv�y\eyxlky� _]h�bfms_kl\_ggu_�bgl_j_ku�� k\yaZggu_� k�
jbkdhf�]jZ`^Zgkdhc�hl\_lkl\_gghklb��dhlhjZy�fh`_l�gZklmiblv�\ke_^kl\b_�
ijbqbg_gby� \j_^Z�`bagb�� a^hjh\vx� iZkkZ`bjZ� b� (beb) g_khojZgghklb� _]h�
[Z]Z`Z�� 
DZq_kl\_ggh_� h[kem`b\Zgb_� iZkkZ`bjh\�� h[_ki_q_gb_� bo� m^h[kl\� ijb�

ihevah\Zgbb�`_e_agh^hjh`guf�ljZgkihjlhf�y\eyxlky�\Z`g_crbfb�lj_[h�
\Zgbyfb�d�i_j_\haqbdZf�ijb�hj]ZgbaZpbb�b�hkms_kl\e_gbb�i_j_\hahd��qlh�
h[mkeh\e_gh� dZd� \hajZklZxs_c�dhgdmj_gpb_c�gZ� khhl\_lkl\mxs_f�jugd_��
lZd�b�m`_klhq_gb_f�lj_[h\Zgbc�aZdhgh^Zl_evkl\Z�\�kn_j_�aZsblu�ijZ\�ih�
lj_[bl_e_c� 
IhdZaZl_eb� ihlj_[bl_evkdbo� k\hckl\� iZkkZ`bjkdbo� i_j_\hahd� ± wlh�

ij_`^_� \k_]h� kdhjhklv�� dhfnhjlZ[_evghklv� b� m^h[kl\h� ih_a^db�� hnhjfe_�
gby�ijh_a^guo�^hdmf_glh\�([be_lh\)��qZklhlZ�b�j_]meyjghklv�^\b`_gby�ih�
_a^h\��[_ki_j_kZ^hqghklv�khh[s_gby��mjh\_gv�h[kem`b\Zgby�\�ih_a^Zo�b�gZ�
\hdaZeZo�� 
M^h\e_l\hj_gb_�ihlj_[ghklb�\�i_j_\hadZo�\�khhl\_lkl\bb�k�aZijhkZfb�ih�

lj_[bl_e_c�mkem]�(gZk_e_gby) \�hij_^_e_gguc�kjhd�h[_ki_qb\Z_lky�j_ZebaZpb_c�
_s_� h^gh]h� \Z`gh]h� lj_[h\Zgby�� oZjZdl_jbamxs_]h� dZq_kl\h� h[kem`b\Zgby�
iZkkZ`bjh\�gZ�`_e_agh^hjh`ghf�ljZgkihjl_��± hkms_kl\e_gb_�^\b`_gby�\k_o�
iZkkZ`bjkdbo�ih_a^h\�kljh]h�ih�jZkibkZgbx��JZkibkZgb_�^\b`_gby�ih_a^h\�
f_`j_]bhgZevguo��j_]bhgZevguo�b�]hjh^kdbo�ebgbc��fZjrjml�bo�ke_^h\Z�
gby� mklZgZ\eb\Zxlky�;_ehjmkkdhc�`_e_aghc� ^hjh]hc� bkoh^y� ba� g_h[oh^b�
fhklb�h[_ki_q_gby�wnn_dlb\ghc�jZ[hlu�`_e_agh^hjh`gh]h�ljZgkihjlZ�ijb�
hkms_kl\e_gbb� iZkkZ`bjkdbo� i_j_\hahd� b� mq_lZ� bgl_j_kh\� ihlj_[bl_e_c�
mkem]� 
Ke_^m_l�hlf_lblv��qlh�lj_[h\Zgby�d�hj]ZgbaZpbb�jZ[hlu�ih�h[kem`b\Z�

gbx�iZkkZ`bjh\��\�lhf�qbke_�bgnhjfZpbhggh-kijZ\hqghc�kem`[u��mkeh\by�
hnhjfe_gby�ijh_a^Z�b�j_ZebaZpbb�ijh_a^guo�^hdmf_glh\�([be_lh\)��ij_^h�
klZ\e_gby mkem]�\�ih_a^Zo��baf_g_gby�mkeh\bc�ijh_a^Z��ihjy^hd�i_j_\hadb�
jmqghc�deZ^b��[Z]Z`Z��]jmah[Z]Z`Z��hl^_evguo�dZl_]hjbc�]jZ`^Zg��\ha\jZlZ�
klhbfhklb�ijh_a^Z�b�^j��ih^jh[gh�hij_^_e_gu�M@L�b�IjZ\beZfb�i_j_\hahd�
iZkkZ`bjh\� 

 
5.2 >h]h\hju�i_j_\hadb�[Z]Z`Z�b�]jmah[Z]Z`Z� 

`_e_agh^hjh`guf�ljZgkihjlhf 
 

AZdexqb\�k�i_j_\haqbdhf�^h]h\hj�i_j_\hadb��iZkkZ`bj�gZ�_]h�hkgh\Zgbb�
ihemqZ_l�b�ijZ\h�gZ�i_j_\hadm�k\h_]h�[Z]Z`Z��;Z]Z`hf�kh]eZkgh�kl� ��AZdhgZ�
kqblZxlky� k^Z\Z_fu_� iZkkZ`bjhf� aZ� mklZgh\e_ggmx� ieZlm� \_sb� ^ey� ^h�
klZ\db�`_e_agh^hjh`guf�ljZgkihjlhf�h[s_]h�ihevah\Zgby�\�imgdl�gZagZ�
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q_gby��mdZaZgguc�\�ijh_a^ghf�^hdmf_gl_�([be_l_)��b�i_j_\habfu_�\�ki_pb�
Zevgh�h[hjm^h\Zgghf�^ey�^Zgguo�p_e_c�f_kl_�([Z]Z`ghf�\Z]hg_�beb�ki_pb�
Zevgh�h[hjm^h\Zgghf�^ey�i_j_\hadb�[Z]Z`Z�f_kl_�bgh]h�\Z]hgZ). 
IjZ\h�gZ�i_j_\hadm�[Z]Z`Z�fh`_l�[ulv�j_Zebah\Zgh�iZkkZ`bjhf�lhevdh�

\�kemqZ_�aZdexq_gby�k�i_j_\haqbdhf�^hihegbl_evgh]h�^h]h\hjZ�gZ�i_j_\ha�
dm�[Z]Z`Z��LZdbf�h[jZahf��^h]h\hj�i_j_\hadb�[Z]Z`Z�y\ey_lky��aZ\bkbfuf�b�
^hihegbl_evguf� (Zdp_kkhjguf) ih�hlghr_gbx� d� ^h]h\hjm�i_j_\hadb�iZk�
kZ`bjZ��lZd�dZd�_]h�aZdexq_gb_�g_ihkj_^kl\_ggh�k\yaZgh�b�\hafh`gh�ebrv�
ijb� gZebqbb� m� iZkkZ`bjZ� ijh_a^gh]h� ^hdmf_glZ� ([be_lZ)��Ke_^h\Zl_evgh��
klhjhgZfb� ^h]h\hjZ� i_j_\hadb� [Z]Z`Z� y\eyxlky� i_j_\haqbd� b� iZkkZ`bj��
ij_^f_lhf�lZdh]h�^h]h\hjZ ± mkem]Z�ih�i_j_\had_�[Z]Z`Z��Z�kh^_j`Zgb_f�± 
kh\hdmighklv�ijZ\�b�h[yaZgghkl_c�klhjhg� 
>h]h\hj�i_j_\hadb�[Z]Z`Z�ih�k\h_fm�oZjZdl_jm�y\ey_lky: 
± j_Zevguf� (ZgZeh]bqgh ^h]h\hjm i_j_\hadb� ]jmaZ� `_e_agh^hjh`guf�

ljZgkihjlhf) \�hlebqb_�hl�^h]h\hjZ i_j_\hadb�iZkkZ`bjZ��lZd�dZd�^h]h\hj�
i_j_\hadb�[Z]Z`Z�kqblZ_lky�aZdexq_gguf�k fhf_glZ�nZdlbq_kdhc�i_j_^Zqb�
[Z]Z`Z�iZkkZ`bjhf�i_j_\haqbdm; 
± \aZbfguf� (^\mklhjhggbf)��lZd�dZd�dZ`^Zy�klhjhgZ�^h]h\hjZ�h[eZ^Z_l�

hij_^_e_ggufb�ijZ\Zfb�b�g_k_l�khhl\_lkl\mxsb_�h[yaZgghklb; 
± \haf_a^guf��lZd�dZd�aZ�\uihegy_fmx�mkem]m�ih�i_j_\had_�[Z]Z`Z�iZk�

kZ`bj� h[yaZg� mieZlblv� i_j_\haqbdm� \hagZ]jZ`^_gb_� kh]eZkgh� mklZgh\e_g�
guf�lZjbnZf; 
± kjhqguf��lZd�dZd�kjhd�bkiheg_gby�^h]h\hjZ�i_j_\hadb�[Z]Z`Z�hij_^_�

ey_lky�\j_f_g_f�ke_^h\Zgby�ih_a^Z�(kh]eZkh\Zgguo�ih_a^h\�ijb�i_j_]jmad_�
[Z]Z`Z� \� imlb)�� k� dhlhjuf� hlijZ\e_g� [Z]Z`�� hl� klZgpbb� hlijZ\e_gby� ^h�
klZgpbb�gZagZq_gby�[Z]Z`Z� 
AZdexq_gb_�^h]h\hjZ�i_j_\hadb�[Z]Z`Z kh]eZkgh�i. ���M@L�m^hklh\_jy�

_lky�\u^Z\Z_fhc�iZkkZ`bjm�[Z]Z`ghc�d\blZgpb_c�beb�bguf�i_j_\hahqguf�
^hdmf_glhf�� ;Z]Z`gZy� d\blZgpby� (bghc� ^hdmf_gl� gZ� i_j_\hadm� [Z]Z`Z) \�
hlebqb_� hl� gZdeZ^ghc� gZ� i_j_\hadm� ]jmaZ�� khijh\h`^Zxs_c� ]jma� gZ� \k_f�
imlb�ke_^h\Zgby��\u^Z_lky�g_ihkj_^kl\_ggh�iZkkZ`bjm� 
Ihjy^hd�ijb_fZ��i_j_\hadb�b� \u^Zqb� [Z]Z`Z�`_e_agh^hjh`guf� ljZgk�

ihjlhf� mklZgh\e_g� M@L�� khhl\_lkl\mxsbf� jZa^_ehf� IjZ\be� i_j_\hahd�
iZkkZ`bjh\�� bgufb� ghjfZlb\gufb� ijZ\h\ufb� ZdlZfb� J_kim[ebdb� ;_eZ�
jmkv��Z�lZd`_�f_`^mgZjh^gufb�kh]eZr_gbyfb��\�qZklghklb KFIK [12]. 
I_j_\hadZ�[Z]Z`Z�ijhba\h^blky�lhevdh�f_`^m�`_e_agh^hjh`gufb�klZg�

pbyfb��hkms_kl\eyxsbfb�hi_jZpbb�ih�ijb_fm�b�\u^Zq_�[Z]Z`Z��ijbq_f�g_�
^Ze__�imgdlZ�ke_^h\Zgby�iZkkZ`bjZ��Ihkdhevdm�[Z]Z`� ± wlh�\_sb��ijbgZ^�
e_`Zsb_� ebqgh� iZkkZ`bjm� b� g_h[oh^bfu_� _fm� ih� hdhgqZgbb� ih_a^db�� Z�
dhgdj_lguc�i_j_q_gv�lZdbo�\_s_c�b�ij_^f_lh\��ijbgbfZ_fuo�d�i_j_\had_�\�
dZq_kl\_�[Z]Z`Z��g_�mklZgh\e_g��lh�kms_kl\mxl�hij_^_e_ggu_�h]jZgbq_gby��
dZkZxsb_ky�_]h�\_kZ��jZaf_jh\��k\hckl\��miZdh\db� 
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Kh]eZkgh�IjZ\beZf�i_j_\hahd�iZkkZ`bjh\�d�i_j_\had_�[Z]Z`hf�ijbgb�
fZxlky� lZdb_� \_sb� b� ij_^f_lu�� dhlhju_� ih� k\hbf� jZaf_jZf�� miZdh\d_� b�
k\hckl\Zf�fh]ml�[ulv�[_a�aZljm^g_gby�ih]jm`_gu�b�jZaf_s_gu�\�[Z]Z`ghf�
\Z]hg_�beb�\�ki_pbZevgh�h[hjm^h\Zgghf�^ey�i_j_\hadb�[Z]Z`Z�f_kl_�bgh]h�
\Z]hgZ�� AZij_sZ_lky� i_j_\hablv� [Z]Z`hf� e_]dh\hkieZf_gyxsb_ky�� h]g_�
hiZkgu_��kZfh\ha]hjZxsb_ky��\aju\qZlu_��jZ^bhZdlb\gu_��_^db_��hljZ\ey�
xsb_�b�^jm]b_�hiZkgu_�\_s_kl\Z��\_sb�b�ij_^f_lu��h[eZ^Zxsb_� aeh\hg�
guf�aZiZohf�b�dhlhju_�fh]ml�ijbqbgblv�\j_^�[Z]Z`m��]jmah[Z]Z`m�^jm]bo�
ebp�beb�bfms_kl\m�i_j_\haqbdZ��<�dZq_kl\_�[Z]Z`Z�gZ�h^bg�ijh_a^ghc�^h�
dmf_gl� ([be_l)��hnhjfe_gguc�gZ�h^gh]h�iZkkZ`bjZ��ijbgbfZ_lky�g_�[he__�
����d]�(kh]eZkgh KFIK�± g_�[he__�����d])��ijbq_f�kms_kl\mxl�b�lj_[h\Z�
gby��dZkZxsb_ky�\_kZ�b�^ebgu�h^gh]h�f_klZ�[Z]Z`Z�� 
<u^ZqZ�[Z]Z`Z�ijhba\h^blky�ij_^ty\bl_ex�i_j_\hahqgh]h�^hdmf_glZ�b�

ijh_a^gh]h� ^hdmf_glZ �[be_lZ�� gZ� \_kv� fZjrjml� ke_^h\Zgby�� Ijb� hlkml�
kl\bb�ijh_a^gh]h�^hdmf_glZ �[be_lZ��m�ihemqZl_ey�[Z]Z`Z�k�g_]h�kh]eZkgh�
IjZ\beZf�i_j_\hahd�iZkkZ`bjh\�\abfZ_lky�^hieZlZ�^h�lZjbnZ�]jmah[Z]Z`Z��
<�kemqZ_�`_�mljZlu�i_j_\hahqgh]h�^hdmf_glZ�\u^ZqZ�[Z]Z`Z�hkms_kl\ey_l�
ky�ih�ijh_a^ghfm�^hdmf_glm��[be_lm��b�^hdmf_glm��m^hklh\_jyxs_fm�ebq�
ghklv��gh�[_a�hieZlu�iZkkZ`bjhf�jZagbpu�\�lZjbnZo�gZ�i_j_\hadm�[Z]Z`Z�b�
]jmah[Z]Z`Z� 
Kjhd� bkiheg_gby� ^h]h\hjZ� i_j_\hadb� [Z]Z`Z� y\ey_lky� h[yaZl_evguf�

mkeh\b_f� lZdh]h�^h]h\hjZ��Kjhd ^hklZ\db�[Z]Z`Z�kqblZ_lky�\uiheg_gguf��
_keb�^h�_]h�hdhgqZgby�[Z]Z`�ijb[ue�gZ�klZgpbx�gZagZq_gby�b�fh`_l�[ulv�
ij_^ty\e_g� d� \u^Zq_�� l� _�� wlhl� kjhd� \dexqZ_l�g_� lhevdh� \j_fy�i_j_\hadb�
[Z]Z`Z��gh�b�g_h[oh^bfh_��i_j_\haqbdm�\j_fy�^ey�ih^]hlh\db�d�_]h�\u^Zq_� 
Kms_kl\_ggu_� hlebqby� hl� i_j_\hadb� [Z]Z`Z� bf__l� i_j_\hadZ� jmqghc�

deZ^b��dhlhjhc�\�khhl\_lkl\bb�k�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\�kqblZxl�
ky� �\_sb�iZkkZ`bjh\��i_j_\habfu_�bfb�ijb�k_[_��g_aZ\bkbfh�hl�bo�jh^Z�b�
\b^Z� miZdh\db�� dhlhju_� ih� k\hbf� jZaf_jZf� ihf_sZxlky� \� iZkkZ`bjkdbo�
\Z]hgZo�gZ�f_klZo��ij_^gZagZq_gguo�^ey�jZaf_s_gby�jmqghc�deZ^b��IjZ\h�
iZkkZ`bjZ�gZ�i_j_\hadm�jmqghc�deZ^b�\hagbdZ_l��g_ihkj_^kl\_ggh�ba�^h]h�
\hjZ�i_j_\hadb�iZkkZ`bjZ��b�aZdexq_gb_�^hihegbl_evgh]h�^h]h\hjZ� (dZd�\�
kemqZ_�i_j_\hadb�[Z]Z`Z) g_�lj_[m_lky��JmqgZy�deZ^v�ke_^m_l�\�\Z]hg_�k�iZk�
kZ`bjhf�b�ieZlZ�aZ�__�i_j_\hadm�\abfZ_lky�lhevdh�\�lhf�kemqZ_��dh]^Z�__�\_k�
ij_\urZ_l� mklZgh\e_ggmx� ghjfm�� Ijb� wlhf� h[_ki_q_gb_� p_ehklghklb� b�
khojZgghklb�jmqghc�deZ^b�y\ey_lky�h[yaZgghklvx�iZkkZ`bjZ� 
D�i_j_\had_�\�dZq_kl\_�jmqghc�deZ^b�kh]eZkgh�IjZ\beZf�i_j_\hahd�iZk�

kZ`bjh\�ih�ZgZeh]bb�k�[Z]Z`hf�g_�^himkdZxlky�hiZkgu_�\_s_kl\Z��\_sb�b�
ij_^f_lu��h[eZ^Zxsb_�aeh\hgguf�aZiZohf��Z�lZd`_�dhlhju_�fh]ml�ijbqb�
gblv�\j_^�bfms_kl\m�^jm]bo�ebp�beb�i_j_\haqbdZ��<�dZq_kl\_�jmqghc�deZ^b�
[_kieZlgh� i_j_\haylky� lhevdh� \_sb� iZkkZ`bjZ� \_khf� g_� [he__� ��� d]� �kh�
]eZkgh�KFIK�g_�[he__����d]�^ey�j_[_gdZ�^h�^\_gZ^pZlb�e_l��gZ�ijh_a^ghc�

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 70 

^hdmf_gl� ([be_l)��jZaf_j�dhlhjuo�ih�kmff_�lj_o�baf_j_gbc�khklZ\ey_l�g_�
[he__�����kf��Hkh[u_�mkeh\by�i_j_\hadb \�dZq_kl\_�jmqghc�deZ^b�mklZgh\�
e_gu� ^ey� jy^Z� \_s_c�b�ij_^f_lh\��f_edbo� ^hfZrgbo�`b\hlguo� b� ilbp \�
khhl\_lkl\bb�k�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\� 
<�ihjy^d_�� mklZgh\e_gghf�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\�b�KFIK��

hkms_kl\ey_lky� i_j_\hadZ� `_e_agh^hjh`guf� ljZgkihjlhf� ]jmah[Z]Z`Z��
=jmah[Z]Z`� (\�khhl\_lkl\bb� k� l_jfbgheh]b_c�KFIK� ± lh\Zjh[Z]Z`) ij_^�
klZ\ey_l�kh[hc�]jmau�(ij_^f_lu��\_sb�b�l� i�)��k^Z\Z_fu_�nbabq_kdbfb�beb�
xjb^bq_kdbfb�ebpZfb�^ey�^hklZ\db�`_e_agh^hjh`guf�ljZgkihjlhf�h[s_�
]h�ihevah\Zgby� \�imgdl�gZagZq_gby�ih� ^h]h\hjm�i_j_\hadb� aZ� mklZgh\e_g�
gmx�ieZlm�[_a�ij_^ty\e_gby�ijh_a^gh]h�^hdmf_glZ� ([be_lZ)��i_j_\hadZ�dh�
lhjuo� hkms_kl\ey_lky� \� ki_pbZevgh� h[hjm^h\Zgghf� ^ey� wlbo� p_e_c�f_kl_�
([Z]Z`ghf�\Z]hg_�beb�ki_pbZevgh�h[hjm^h\Zgghf�^ey�i_j_\hadb�]jmah[Z]Z�
`Z�f_kl_�bgh]h�\Z]hgZ). 
>h]h\hj�i_j_\hadb�]jmah[Z]Z`Z�g_� aZ\bkbl�hl� aZdexq_gby�^h]h\hjZ�i_�

j_\hadb�iZkkZ`bjZ��lZd�dZd�hlijZ\bl_ev�[Z]Z`Z�fh`_l�b�g_�[ulv�iZkkZ`b�
jhf�� Z� ke_^h\Zl_evgh�� wlhl� ^h]h\hj� y\ey_lky�hl^_evguf�� kZfhklhyl_evguf�
^h]h\hjhf� 
KlhjhgZfb�lZdh]h�^h]h\hjZ y\eyxlky�i_j_\haqbd�b�hlijZ\bl_ev�]jmah[Z�

]Z`Z��ij_^f_lhf�± mkem]Z�ih�i_j_\had_�]jmah[Z]Z`Z��Z�kh^_j`Zgb_f�± kh\h�
dmighklv�ijZ\�b�h[yaZgghkl_c� klhjhg��Ih� k\h_fm�oZjZdl_jm�^h]h\hj�i_j_�
\hadb� ]jmah[Z]Z`Z� ih� ZgZeh]bb� k� ^h]h\hjhf� i_j_\hadb� [Z]Z`Z� y\ey_lky�
j_Zevguf��\aZbfguf�(^\mklhjhggbf)��\haf_a^guf�b�kjhqguf� 
AZdexq_gb_�^h]h\hjZ�i_j_\hadb�]jmah[Z]Z`Z� (k^ZqZ�_]h�hlijZ\bl_e_f�b�

ijb_f�i_j_\haqbdhf) m^hklh\_jy_lky�kh]eZkgh�M@L�]jmah[Z]Z`ghc�d\blZg�
pb_c� beb� bguf� i_j_\hahqguf� ^hdmf_glhf�� hnhjfe_gguf� gZ� hkgh\Zgbb�
aZy\e_gby�hlijZ\bl_ey�]jmah[Z]Z`Z� 
I_j_\haqbdhf�fh]ml�[ulv�h]jZgbq_gu�\_k�beb�dhebq_kl\h�f_kl�]jmah[Z�

]Z`Z��ijbgbfZ_fh]h�d�i_j_\had_�h^ghc�iZjlb_c��\�aZ\bkbfhklb�hl�\j_f_gb�
klhygdb� ih_a^Z� b� gZebqby� f_kl� \� [Z]Z`ghf� \Z]hg_� (ijb_f� ]jmah[Z]Z`Z� \�
wlhf�kemqZ_�hnhjfey_lky�g_kdhevdbfb�hlijZ\dZfb). 
Lj_[h\Zgby� d� miZdh\d_�� \_km�� jZaf_jZf� \_s_c�b� ij_^f_lh\�� k^Z\Z_fuo�

^ey� i_j_\hadb� ]jmah[Z]Z`hf�� hkh[_gghklb� ijb_fZ� hl^_evguo� bo� \b^h\� d��
i_j_\had_�mklZgh\e_gu�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\�b�KFIK��=jmah�
[Z]Z`hf� aZij_sZ_lky� i_j_\hablv� \_s_kl\Z�� \_sb� b� ij_^f_lu�� ZgZeh]bqgh�
i_j_\had_�[Z]Z`hf�� 
<u^ZqZ� ]jmah[Z]Z`Z� hkms_kl\ey_lky� ihemqZl_ex�beb� bghfm� mijZ\hfh�

q_gghfm�ebpm��mdZaZgghfm�\�]jmah[Z]Z`ghc�d\blZgpbb��bghf�i_j_\hahqghf�
^hdmf_gl_���ijb�ij_^ty\e_gbb�^hdmf_glZ��m^hklh\_jyxs_]h�_]h ebqghklv� 
Ih�ZgZeh]bb�k�i_j_\hadhc�[Z]Z`Z�kjhd�^hklZ\db�]jmah[Z]Z`Z�hij_^_ey�

_lky�\j_f_g_f�ke_^h\Zgby�ih_a^Z��\�dhlhjhf�hg�i_j_\hablky��Ijb�i_j_]jma�
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d_�\�imlb��dh]^Z�kjhd�^hklZ\db�hij_^_ey_lky�\j_f_g_f�ke_^h\Zgby�ih�^Zg�
ghfm� fZjrjmlm� kh]eZkh\Zgguo� ih_a^h\�� \ khklZ\_� dhlhjuo� gZoh^ylky� [Z�
]Z`gu_�\Z]hgu��gZ�dZ`^mx�i_j_]jmadm�^h[Z\eyxlky�h^gb�kmldb� 
Ke_^m_l�hlf_lblv��qlh�ijb�k^Zq_�d�i_j_\had_�[Z]Z`Z�h[ty\e_gb_�_]h�p_g�

ghklb�(k�hieZlhc�kh]eZkgh�aZdhgh^Zl_evkl\m) y\ey_lky�ijZ\hf�iZkkZ`bjZ��Z�
ijb� i_j_\had_� ]jmah[Z]Z`Z ± wlh� h[yaZgghklv� hlijZ\bl_ey� (ijb� hldZa_� \�
h[ty\e_gbb�p_gghklb�i_j_\haqbd�bf__l�ijZ\h�g_�ijbgbfZlv�lZdhc�]jmah[Z�
]Z`�d�i_j_\had_). 
 
     5���Hl\_lkl\_gghklv�klhjhg�ih�^h]h\hjZf�i_j_\hadb�iZkkZ`bjZ� 
           [Z]Z`Z�b�]jmah[Z]Z`Z 

 
Ijb� i_j_\had_� [Z]Z`Z�� ]jmah[Z]Z`Z� i_j_\haqbd� ^he`_g� h[_ki_qblv� bo�

p_ehklghklv�b�khojZgghklv��Z�lZd`_�^hklZ\dm�\�imgdl�gZagZq_gby�\�mklZgh\�
e_gguc�kjhd��Ih�ZgZeh]bb�k�i_j_\hadhc�]jmaZ�h[yaZgghklv�ih�h[_ki_q_gbx�
khojZgghklb� [Z]Z`Z�� ]jmah[Z]Z`Z� \haeZ]Z_lky� gZ� i_j_\haqbdZ� k� fhf_glZ�
ijb_fZ�bo�d�i_j_\had_�b�^h�\u^Zqb�khhl\_lkl\_ggh�iZkkZ`bjm� ([Z]Z`)��ih�
emqZl_ex�(]jmah[Z]Z`) eb[h�bghfm�mijZ\hfhq_gghfm�ebpm�� 
:gZeh]bqgh� hl\_lkl\_gghklb� aZ� g_khojZgghklv� ]jmaZ� i_j_\haqbd� g_k_l�

hl\_lkl\_gghklv�aZ�mljZlm��g_^hklZqm��ih\j_`^_gb_�beb�ihjqm�[Z]Z`Z��]jm�
ah[Z]Z`Z�ijb�gZebqbb� _]h�\bgu�\� wlhf��dhlhjZy�ij_^iheZ]Z_lky�� l� _��^_c�
kl\m_l�lhl�`_�ijbgpbi�ij_amfipbb�\bgu�i_j_\haqbdZ�\�g_khojZgghklb�i_�
j_\habfh]h� [Z]Z`Z�� ]jmah[Z]Z`Z�� DZd� b� \� kemqZ_� g_khojZgghc� i_j_\hadb�
]jmaZ�� i_j_\haqbd� \� khhl\_lkl\bb� k� i� 131 M@L� hk\h[h`^Z_lky� hl� hl\_l�
kl\_gghklb� aZ�mljZlm��g_^hklZqm��ih\j_`^_gb_�beb�ihjqm�[Z]Z`Z�� ]jmah[Z�
]Z`Z�� _keb� ^hdZ`_l� hlkmlkl\b_� k\h_c� \bgu� \� wlhf� (mdZaZggh_� gZjmr_gb_�
ijhbahreh� \ke_^kl\b_� h[klhyl_evkl\�� dhlhju_� i_j_\haqbd� g_�fh]� ij_^hl�
\jZlblv�b�mkljZg_gb_�dhlhjuo�hl�g_]h�g_�aZ\bk_eh).  
Ms_j[�hl�g_khojZgghklb�i_j_\habfh]h�[Z]Z`Z��]jmah[Z]Z`Z�\haf_sZ_l�

ky�kh]eZkgh�i� ����M@L��ke_^mxsbf�h[jZahf: 
1) ijb�mljZl_�beb�g_^hklZq_�[Z]Z`Z��]jmah[Z]Z`Z�± \�jZaf_j_�klhbfhklb�

mljZq_ggh]h�beb�g_^hklZxs_]h�[Z]Z`Z��]jmah[Z]Z`Z; 
���ijb�ih\j_`^_gbb�beb�ihjq_�[Z]Z`Z��]jmah[Z]Z`Z�± \�jZaf_j_�kmffu��

gZ�dhlhjmx�ihgbabeZkv�bo�klhbfhklv��Z�ijb�g_\hafh`ghklb�\hkklZgh\e_gby�
ih\j_`^_ggh]h�[Z]Z`Z��]jmah[Z]Z`Z�± \�jZaf_j_�bo�klhbfhklb; 

3) ijb�mljZl_�[Z]Z`Z��]jmah[Z]Z`Z��k^Zggh]h�d�i_j_\had_�k�h[ty\e_gb_f�
_]h�p_gghklb�± \�jZaf_j_�h[ty\e_gghc�klhbfhklb�[Z]Z`Z��]jmah[Z]Z`Z� 
LZdbf� h[jZahf�� jZaf_j� \haf_s_gby� ms_j[Z� ijb� mljZl_��g_^hklZq_�� ih�

\j_`^_gbb�beb�ihjq_�[Z]Z`Z��]jmah[Z]Z`Z�khhl\_lkl\m_l�ZgZeh]bqghfm�jZa�
f_jm� \haf_s_gby� ms_j[Z� ijb� g_khojZgghklb� i_j_\habfh]h� ]jmaZ��>Zggh_�
iheh`_gb_� k\yaZgh� k� l_f��qlh� wlhl�jZaf_j�\haf_s_gby�ms_j[Z�mklZgh\e_g�
=D�h[sbf�dZd�ijb�i_j_\had_�]jmaZ��lZd�b�ijb�i_j_\had_�[Z]Z`Z� 
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Ke_^m_l�hlf_lblv��qlh, lZd `_�dZd�b�ijb�g_khojZgghklb�]jmaZ, i_j_\ha�
qbd� ^he`_g� gZjy^m� k� \haf_s_gb_f� ms_j[Z�� \ua\Zggh]h� mljZlhc�� g_^hklZ�
q_c��ih\j_`^_gb_f�beb�ihjq_c�[Z]Z`Z��]jmah[Z]Z`Z��\�mdZaZgghf�\ur_�jZa�
f_j_� \ha\jZlblv� ihemqZl_ex� [Z]Z`Z�� ]jmah[Z]Z`Z� ieZlm� iheghklvx� (ijb�
mljZl_) eb[h�qZklv�ijh\haghc�ieZlu�(ijb�g_^hklZq_��ih\j_`^_gbb��ihjq_) aZ�
i_j_\hadm�[Z]Z`Z��]jmah[Z]Z`Z� 
I_j_\haqbd�^he`_g�^hklZ\eylv�ijbgyluc�d�i_j_\had_�[Z]Z`��]jmah[Z]Z`�

\�mklZgh\e_gguc�kjhd��dhlhjuc�hij_^_ey_lky�\�khhl\_lkl\bb�k�IjZ\beZfb�
i_j_\hahd� iZkkZ`bjh\�� Ijb� gZjmr_gbb� mdZaZggh]h� kjhdZ� gZklmiZ_l� ijh�
kjhqdZ�\�^hklZ\d_�[Z]Z`Z� ]jmah[Z]Z`Z��bkqbkey_fZy�k����qZkh\�lh]h�^gy��\�
dhlhjuc�hg�^he`_g�[ue�ijb[ulv�gZ�klZgpbx�gZagZq_gby��IjhkjhqdZ�\�^h�
klZ\d_�[Z]Z`Z��]jmah[Z]Z`Z�kh]eZkgh�i� ����M@L�hnhjfey_lky�Zdlhf�h[s_c�
nhjfu��khklZ\e_gguf�ih�lj_[h\Zgbx�iZkkZ`bjZ��ihemqZl_ey� 
I_j_\haqbd�g_k_l�hl\_lkl\_gghklv�aZ�ijhkjhqdm�\�^hklZ\d_�[Z]Z`Z��]jm�

ah[Z]Z`Z�� dZd� b� aZ� bo� g_khojZgghklv�� ijb� gZebqbb� _]h� \bgu� \� ijhkjhqd_��
dhlhjZy� ij_^iheZ]Z_lky��Ke_^h\Zl_evgh�� ^ey� hk\h[h`^_gby� hl� hl\_lkl\_g�
ghklb�aZ�ijhkjhqdm�\�^hklZ\d_�[Z]Z`Z��]jmah[Z]Z`Z�i_j_\haqbd h[yaZg�^hdZ�
aZlv��qlh�mdZaZggh_�gZjmr_gb_�ijhbahreh�\ke_^kl\b_�h[klhyl_evkl\��dhlh�
ju_�hg�g_�fh]�ij_^hl\jZlblv�b�mkljZg_gb_�dhlhjuo�hl�g_]h�g_�aZ\bk_eh� 
Hl\_lkl\_gghklv�i_j_\haqbdZ� aZ�ijhkjhqdm�\�^hklZ\d_�[Z]Z`Z�� ]jmah[Z�

]Z`Z� mklZgh\e_gZ� \� nhjf_� mieZlu� g_mklhcdb�� jZaf_j� dhlhjhc� kh]eZkgh�
i� ����M@L� khklZ\ey_l� � % ijh\haghc�ieZlu� aZ� dZ`^u_� kmldb�ijhkjhqdb��
kqblZy�g_ihegu_�kmldb�aZ�ihegu_��<�khhl\_lkl\bb�k�KFIK�jZaf_j�g_mklhc�
db�ijb�ijhkjhqd_�\�^hklZ\d_�[Z]Z`Z�jZ\_g�� % ijh\haghc�ieZlu�aZ�dZ`^u_�
kmldb�ijhkjhqdb��gh�g_�[he__����%��Z�ijb�ijhkjhqd_�\�^hklZ\d_�]jmah[Z]Z�
`Z ± 1,5 % ijh\haghc�ieZlu�aZ�dZ`^u_�kmldb�ijhkjhqdb��gh�g_�[he__����%. 
<�M@L�ij_^mkfhlj_gZ�b�hl\_lkl\_gghklv�i_j_\haqbdZ�aZ�aZ^_j`dm�\�hl�

ijZ\e_gbb�beb�aZ�hiha^Zgb_�ijb[ulby�ih_a^Z�j_]bhgZevguo�ebgbc�[bag_k- 
deZkkZ�eb[h�f_`j_]bhgZevguo�ebgbc�\�imgdl�gZagZq_gby��<�khhl\_lkl\bb�k�
i� ����M@L�i_j_\haqbd�\�lZdhf�kemqZ_�h[yaZg�mieZlblv�iZkkZ`bjm�g_mklhc�
dm�\�jZaf_j_���% klhbfhklb�ijh_a^Z�aZ�dZ`^uc�qZk�aZ^_j`db��gh�g_�[he__�
klhbfhklb�ijh_a^Z�� 
Hl\_lkl\_gghklv� i_j_\haqbdZ� aZ� jZkkfZljb\Z_fh_� gZjmr_gb_� lZd`_�

gZklmiZ_l�ijb�gZebqbb�_]h�\bgu�\�wlhf��dhlhjZy�ij_^iheZ]Z_lky��Ihwlhfm�
kh]eZkgh�M@L� i_j_\haqbd� hk\h[h`^Z_lky� hl� mieZlu� mdZaZgghc� g_mklhcdb�
lhevdh�_keb�^hdZ`_l��qlh�aZ^_j`dZ�beb�hiha^Zgb_�ih_a^Z�ijhbahreb�\ke_^�
kl\b_�^_ckl\by�g_ij_h^hebfhc�kbeu��mkljZg_gby�g_bkijZ\ghklb�ljZgkihjl�
guo�kj_^kl\�`_e_agh^hjh`gh]h�ljZgkihjlZ��m]jh`Zxs_c�`bagb�b�a^hjh\vx�
iZkkZ`bjZ��eb[h�bguo�h[klhyl_evkl\��g_�aZ\bkysbo�hl�i_j_\haqbdZ� 
I_j_\haqbd�g_k_l�lZd`_�hl\_lkl\_gghklv�aZ�ijbqbg_gb_�\j_^Z�`bagb�beb�

a^hjh\vx�iZkkZ`bjZ��Hlghr_gby��\ul_dZxsb_�ba�ijbqbg_gby� �kf_jlb�beb�
\j_^Z�_]h�a^hjh\vx��dZd�b�ex[h]h�^jm]h]h�ebpZ��ihkljZ^Z\r_]h�\�j_amevlZl_�
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^_yl_evghklb�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah\Zgby��y\eyxlky�
\g_^h]h\hjgufb��Hl\_lkl\_gghklv�i_j_\haqbdZ�\�wlhf�kemqZ_�hij_^_ey_lky�
ih�ghjfZf�h[�h[yaZl_evkl\Zo�ba�ijbqbg_gby�\j_^Z�bklhqgbdhf�ih\ur_gghc�
hiZkghklb�(kl� ����=D)��_keb�aZdhgh^Zl_evkl\hf�beb�^h]h\hjhf�i_j_\hadb�g_�
ij_^mkfhlj_gZ�ih\ur_ggZy�hl\_lkl\_gghklv�i_j_\haqbdZ�(kl� ����=D).  
JZaf_j�\haf_s_gby�b�mkeh\by�hk\h[h`^_gby�hl�hl\_lkl\_gghklb�aZ�ijb�

qbg_gb_�\j_^Z�`bagb�beb�a^hjh\vx�]jZ`^ZgbgZ�hij_^_e_gu�\�]eZ\_����=D��
LZd��i_j_\haqbd� dZd� \eZ^_e_p�bklhqgbdZ�ih\ur_gghc� hiZkghklb�g_k_l�hl�
\_lkl\_gghklv� aZ�ijbqbg_gb_�\j_^Z�`bagb�beb� a^hjh\vx�iZkkZ`bjZ� (]jZ`�
^ZgbgZ) g_�lhevdh�aZ�\bgh\gh_��gh�b�aZ�kemqZcgh_�ijbqbg_gb_�lZdh]h�\j_^Z��
I_j_\haqbd�hk\h[h`^Z_lky�hl�mdZaZgghc�hl\_lkl\_gghklb�kh]eZkgh�=D�\�lhf�
kemqZ_�� dh]^Z� jZkkfZljb\Z_fuc� \j_^� `bagb� beb� a^hjh\vx� \hagbd� \ke_^�
kl\b_� ^_ckl\by� g_ij_h^hebfhc� kbeu� eb[h� mfukeZ� ihl_ji_\r_]h�� ijbq_f�
h[yaZgghklv�ih�^hdZaZl_evkl\m�wlh]h�\haeZ]Z_lky�gZ�i_j_\haqbdZ� 
Ijb�hkms_kl\e_gbb�i_j_\hahd�iZkkZ`bjh\��[Z]Z`Z�b�]jmah[Z]Z`Z�hl\_l�

kl\_gghklv� \� khhl\_lkl\bb� k� aZdhgh^Zl_evkl\hf� \haeZ]Z_lky� g_� lhevdh� gZ�
i_j_\haqbdh\��LZd��kh]eZkgh�i� ���M@L�iZkkZ`bju�h[yaZgu�kh[ex^Zlv�h[�
s_kl\_gguc�ihjy^hd��[_j_`gh�hlghkblvky�d�bfms_kl\m�i_j_\haqbdZ� 
>_ckl\mxsb_� gZ� `_e_agh^hjh`ghf� ljZgkihjl_� ijZ\h\u_� ghjfu� ijyfh�

ij_^mkfZljb\Zxl�� dZdb_� ^_ckl\by� y\eyxlky� gZjmr_gb_f� h[s_kl\_ggh]h� ih�
jy^dZ��GZijbf_j��Dh^_dkhf�J_kim[ebdb�;_eZjmkv�h[�Z^fbgbkljZlb\guo�ijZ\h�
gZjmr_gbyo� �^Ze__� ± Dh:I�� >13@� aZij_sZ_lky�� kZfh\hevgZy� [_a� gZ^h[ghklb�
hklZgh\dZ�ih_a^Z��dmj_gb_�\�g_mklZgh\e_gguo�f_klZo��\u[jZku\Zgb_�fmkhjZ��b�
bguo�ij_^f_lh\�ba�hdhg�b�^\_j_c�\Z]hgh\�ih_a^h\�b�l. ^��AZ�gZjmr_gb_�mdZaZg�
guo�b�p_eh]h�jy^Z�^jm]bo�lj_[h\Zgbc�ij_^mkfhlj_gZ�bfms_kl\_ggZy�b�Z^fb�
gbkljZlb\gZy�hl\_lkl\_gghklv�\�jZaf_j_�b�ihjy^d_��mklZgh\e_gguo�Dh:I��IjZ�
\beZfb� i_j_\hahd� iZkkZ`bjh\�� Z� \� hl^_evguo� kemqZyo� ± b� m]heh\gZy�� \�
khhl\_lkl\bb�k�M]heh\guf�dh^_dkhf�J_kim[ebdb�;_eZjmkv��^Ze__�± MD��>2]. 
H[yaZgghklv�ih� kh[ex^_gbx�h[s_kl\_ggh]h�ihjy^dZ��[_j_`ghfm�hlgh�

r_gbx�d�bfms_kl\m�i_j_\haqbdZ�dZkZ_lky�g_�lhevdh�iZkkZ`bjh\��gh�b�^jm�
]bo�ebp��khijbdZkZxsboky�\�lhc�beb�bghc�f_j_�k�`_e_agh^hjh`guf�ljZgk�
ihjlhf��LZd��kl� ���AZdhgZ�ij_^mkfZljb\Z_l�hl\_lkl\_gghklv�\bgh\guo�ebp�
aZ� gZjmr_gb_� ijZ\be� [_ahiZkghklb� ^\b`_gby� b� wdkiemZlZpbb� `_e_agh^h�
jh`gh]h�ljZgkihjlZ��dhlhjZy�mklZgZ\eb\Z_lky�khhl\_lkl\mxsbfb�aZdhgh^Z�
l_evgufb� ZdlZfb��<�qZklghklb�� kh]eZkgh�Dh:I�gZklmiZ_l� hl\_lkl\_gghklv�
aZ�hkms_kl\e_gb_�ihkZ^db�b�\ukZ^db�gZ�oh^m�ih_a^Z��ijh_a^�gZ�ih^gh`dZo�b�
djurZo�\Z]hgh\��ih\j_`^_gb_�iZkkZ`bjkdbo�\Z]hgh\��bo�\gmlj_gg_]h�h[h�
jm^h\Zgby�b�^j� 
<�khhl\_lkl\bb�k�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\�]jZ`^Zgbg��h[gZjm�

`_gguc�ijb�ijh\_^_gbb�dhgljhey�\�ih_a^Zo�b�g_ihkj_^kl\_ggh�ihke_�hdhg�
qZgby�ih_a^db�\�ih_a^Zo�k�g_gmf_jh\Zggufb�f_klZfb�[_a�ijh_a^gh]h�^hdm�
f_glZ�([be_lZ)��g_�hieZlb\rbc�k\h_\j_f_ggh�ijh_a^�kh]eZkgh�i� ���IjZ\be�
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i_j_\hahd�iZkkZ`bjh\��ij_^ty\b\rbc�ijh_a^ghc�^hdmf_gl�([be_l)��dhlhjuc�
g_�^Z_l�ijZ\h�ijh_a^Z�\�mdZaZgghf�ih_a^_��\Z]hg_��Z�lZd`_�[_a�^hdmf_glh\��
ih^l\_j`^Zxsbo� ijZ\h� gZ� ijh_a^� ih� [_kieZlghfm�� ev]hlghfm�� ^_lkdhfm��
kem`_[ghfm� ijh_a^ghfm� ^hdmf_glm� ([be_lm)�� kqblZ_lky� [_a[be_lguf� b�
^he`_g�mieZlblv�rljZn��mklZgh\e_gguc�aZdhgh^Zl_evkl\hf�(Dh:I). 
IZkkZ`bj�fh`_l�[ulv�ijb\e_q_g�d�hl\_lkl\_gghklb�b�\�jZfdZo ^h]h\hjZ�

i_j_\hadb� iZkkZ`bjZ� (gZijbf_j�� aZ� gZjmr_gb_� ijZ\be� ijh_a^Z�� ijh\haZ�
jmqghc� deZ^b�� kihdhckl\by� ^jm]bo� iZkkZ`bjh\� b� l� ^�)�� Z� lZd`_� ^h]h\hjZ�
i_j_\hadb�[Z]Z`Z��]jmah[Z]Z`Z��DZd�m`_�hlf_qZehkv��IjZ\beZfb�i_j_\hahd�
iZkkZ`bjh\�hij_^_e_g�kibkhd�ij_^f_lh\�b�\_s_kl\��i_j_\hadZ�dhlhjuo�[Z�
]Z`hf��]jmah[Z]Z`hf�aZij_s_gZ��<�khhl\_lkl\bb�k�i� ����M@L�ijb�h[gZjm�
`_gbb� \� k^Zgghf� d� i_j_\had_� [Z]Z`_�� ]jmah[Z]Z`_� lZdbo� ij_^f_lh\� b� \_�
s_kl\� hlijZ\bl_ev� ^he`_g� mieZlblv� g_mklhcdm� \� jZaf_j_� iylbdjZlghc�
klhbfhklb�ijh\haZ�[Z]Z`Z��]jmah[Z]Z`Z�� 
Ijb�wlhf�\hafh`gh�ijb\e_q_gb_�hlijZ\bl_ey�[Z]Z`Z��]jmah[Z]Z`Z�d�Z^�

fbgbkljZlb\ghc�beb�m]heh\ghc�hl\_lkl\_gghklb�\�aZ\bkbfhklb�hl�ly`_klb�
gZjmr_gby�\�khhl\_lkl\bb�k�Dh:I�eb[h�MD� 
Ke_^m_l�hlf_lblv��qlh�_keb�^ey�i_j_\hadb�jmqghc�deZ^b�g_�lj_[m_lky�aZ�

dexq_gby�ki_pbZevgh]h�^h]h\hjZ��lh�^ey�ojZg_gby�\_s_c�(jmqghc�deZ^b) \�
klZpbhgZjghc�dZf_j_�ojZg_gby��h[kem`b\Z_fhc�deZ^h\sbdhf��aZdexqZ_lky�
kZfhklhyl_evguc�^h]h\hj�ojZg_gby��Ih� lZdhfm�^h]h\hjm�ojZgbl_ev�h[yam�
_lky�ojZgblv�i_j_^Zggh_�_fm�bfms_kl\h�b�\ha\jZlblv�\�khojZgghklb��l� _��hg�
g_k_l�hl\_lkl\_gghklv�aZ�_]h�g_khojZgghklv�ih�h[sbf�ghjfZf�]jZ`^Zgkdh]h�
aZdhgh^Zl_evkl\Z� 
MdZaZgguc�^h]h\hj�ojZg_gby�kh]eZkgh� kl� ����=D�J; y\ey_lky�im[ebq�

guf��l� _��hg�^he`_g�aZdexqZlvky�k�ex[uf�]jZ`^Zgbghf��`_eZxsbf�k^Zlv�
gZ�ojZg_gb_�jmqgmx�deZ^v��Ihwlhfm�dZf_ju�ojZg_gby�gZ�`_e_agh^hjh`guo�
klZgpbyo� (\hdaZeZo) ijbgbfZxl�gZ� ojZg_gb_� jmqgmx� deZ^v� g_aZ\bkbfh� hl�
gZebqby�ijh_a^guo�^hdmf_glh\�([be_lh\)��b�\_sb�\�dZf_jm�ojZg_gby�fh]ml�
[ulv�k^Zgu�ex[ufb�]jZ`^ZgZfb��Z�g_�lhevdh�iZkkZ`bjZfb�[2]. 
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6 IJ?L?GABB��<HAGBD:XSB?�IJB I?J?<HAD:O        
    @?E?AGH>HJH@GUF LJ:GKIHJLHF   
 
6���Ij_l_gabhgguc�ihjy^hd��IjZ\h�gZ�ij_^ty\e_gb_�ij_l_gabb� 

 d i_j_\haqbdm 
 
AZsblZ�ijZ\�b� aZdhgguo�bgl_j_kh\�xjb^bq_kdbo�b�nbabq_kdbo�ebp�ijb�

i_j_\hadZo�`_e_agh^hjh`guf� ljZgkihjlhf�hkms_kl\ey_lky� \� km^_[ghf� �bk�
dh\hf��b�^hkm^_[ghf��ij_l_gabhgghf��ihjy^d_��LZd��xjb^bq_kdb_�b�nbabq_�
kdb_�ebpZ�\ijZ\_�\�mklZgh\e_gghf�aZdhgh^Zl_evkl\hf�ihjy^d_�h[jZsZlvky�\�
km^�^ey�ijbgm^bl_evghc� aZsblu� k\hbo�ijZ\�b�hojZgy_fuo� aZdhghf�bgl_j_�
kh\��H^gZdh�^ey�wlh]h�hgb�^he`gu�\uihegblv�hij_^_e_ggu_�^_ckl\by��\Z`�
g_crbf�ba�dhlhjuo�y\ey_lky�kh[ex^_gb_�ij_l_gabhggh]h�ihjy^dZ� 
<�kl� ����=D�hij_^_e_gh��qlh�^h�ij_^ty\e_gby�d�i_j_\haqbdm�bkdZ��\ul_�

dZxs_]h� ba� i_j_\hadb� ]jmaZ�� h[yaZl_evgh� ij_^ty\e_gb_� _fm� ij_l_gabb \�
ij_^mkfhlj_gghf�aZdhgh^Zl_evkl\hf�ihjy^d_��l� _��ij_^ty\e_gb_�ij_l_gabb�
y\ey_lky�khklZ\ghc�qZklvx�ijhp_^mju�ij_^ty\e_gby�lj_[h\Zgbc�d�i_j_\ha�
qbdm� ]jmaZ��Ijb�i_j_\hadZo�`_e_agh^hjh`guf� ljZgkihjlhf�^ZggZy�ijZ\h�
\Zy�ghjfZ�dhgdj_lbabjm_lky�\�i� ����M@L� 
Ij_l_gaby� ± wlh�h[jZs_ggh_� d� khhl\_lkl\mxs_fm� ebpm� lj_[h\Zgb_�h[�

hkms_kl\e_gbb�k\h_]h�ijZ\Z�beb�aZsbl_�gZjmr_ggh]h� aZdhggh]h�bgl_j_kZ��
l� _�� nZdlbq_kdb� ibkvf_ggh_� ij_^eh`_gb_� h� ^h[jh\hevghf� �^hkm^_[ghf��
mj_]mebjh\Zgbb�kihjZ��Ihjy^hd�ij_^ty\e_gby�ij_l_gabb��__�jZkkfhlj_gby�b�
hl\_lZ� gZau\Z_lky� ij_l_gabhgguf� ihjy^dhf��Ijb� wlhf� g_h[oh^bfh� hlf_�
lblv��qlh�kmlv�ij_l_gabhggh]h�ihjy^dZ��^_ckl\mxs_]h�ijb�bkiheg_gbb�h[y�
aZl_evkl\Z�ih�i_j_\had_�� aZdexqZ_lky�g_� lhevdh�\� lhf��qlh�h^gZ�ba� klhjhg�
gZijZ\beZ�^jm]hc� khhl\_lkl\mxsmx�ij_l_gabx��Klhjhgu� kihjgh]h�ijZ\h�
hlghr_gby� h[yaZgu� ijbgylv� \k_� \hafh`gu_� ijb� ^Zgguo� h[klhyl_evkl\Zo�
f_ju�^ey�mj_]mebjh\Zgby�\hagbdrbo�f_`^m�gbfb�jZagh]eZkbc��qlh�agZqb�
l_evgh�m\_ebqb\Z_l�\hafh`ghklv�jZaj_r_gby�jZagh]eZkbc�[_a�h[jZs_gby�\�
km^��k\_jblv�jZkq_lu��jZkkfhlj_lv�h[hkgh\Zgghklv�ij_^ty\e_gguo�lj_[h\Z�
gbc��\uykgblv�kihjgu_�\hijhku�k�hl\_lkl\_ggufb�ij_^klZ\bl_eyfb�^jm]hc�
klhjhgu�b�l� ^��Ijb�i_j_\hadZo�]jmah\�\�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�
khh[s_gbb�ij_l_gabhgguc�ihjy^hd�iha\hey_l�lZd`_�jZaebqguf�i_j_\haqb�
dZf�� mqZkl\h\Z\rbf� \� ^hklZ\d_� ]jmaZ�� kh\f_klgh� ijh\_klb� jZkke_^h\Zgb_�
gZjmr_gby�^h]h\hjguo�h[yaZl_evkl\��kh[jZlv�g_h[oh^bfu_�^hdZaZl_evkl\Z� 
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Xjb^bq_kdh_� agZq_gb_� ij_l_gabhggh]h� ihjy^dZ� khklhbl� \� lhf�� qlh� hg�
ij_^klZ\ey_l�kh[hc�g_h[oh^bfmx�ij_^ihkuedm�ijZ\Z�gZ�ij_^ty\e_gb_�bkdZ��
l� _��kh[ex^_gb_�ij_l_gabhggh]h�ihjy^dZ�± h[yaZl_evgh_�mkeh\b_�\hagbdgh�
\_gby�m�ijZ\hfhqgh]h�ebpZ�ijZ\Z�gZ�ij_^ty\e_gb_�bkdZ�d i_j_\haqbdm��ijh�
p_kkmZevgh]h�ijZ\Z�gZ�bkd���Ihwlhfm� km^�g_�jZkkfZljb\Z_l�bkd�� _keb�ij_�
l_gabhgguc� ihjy^hd� bklphf� g_� [ue� kh[ex^_g�� <� lhf� kemqZ_�� dh]^Z�
g_kh[ex^_gb_�ij_l_gabhggh]h�ihjy^dZ� [m^_l� mklZgh\e_gh�ijb�ijb_f_�bk�
dh\h]h�aZy\e_gby��hgh�^he`gh�[ulv�\ha\jZs_gh�bklpm��Z�_keb�wlh�mklZgh\�
e_gh� ihke_� ijbgylby� bkdh\h]h� aZy\e_gby� ± ^_eh� ih^e_`bl� ij_djZs_gbx�
ijhba\h^kl\hf��dh]^Z�\hafh`ghklv�g_ihkj_^kl\_ggh]h�mj_]mebjh\Zgby�kih�
jZ� mljZq_gZ�� eb[h� bkd� hklZ\ey_lky� [_a� jZkkfhlj_gby�� dh]^Z� lZdZy� \hafh`�
ghklv�g_�mljZq_gZ�[2]. 
Ij_l_gabhgguc�ihjy^hd�kqblZ_lky�kh[ex^_gguf��_keb� 
± ij_l_gaby�ij_^ty\e_gZ�gZ^e_`Zsbf�aZy\bl_e_f� 
± ij_l_gaby�ij_^ty\e_gZ�d�gZ^e_`Zs_fm�hl\_lqbdm��i_j_\haqbdm�� 
± ij_l_gaby�ij_^ty\e_gZ�\�mklZgh\e_gguc�kjhd�b�ijZ\bevgh�hnhjfe_gZ� 
± d� ij_l_gabb� ijbeh`_gu g_h[oh^bfu_� ^hdmf_glu�� ih^l\_j`^Zxsb_�

ijZ\h�lj_[h\Zgby�__�aZy\bl_ey� 
H[yaZgghklvx� i_j_\haqbdZ�� d� dhlhjhfm� aZy\e_gZ� ij_l_gaby�� y\ey_lky�

jZkkfhlj_gb_�b�hl\_l�gZ�g__�\�mklZgh\e_gguc�aZdhgh^Zl_evkl\hf�kjhd� 
LZdbf� h[jZahf�� \� jZkkfZljb\Z_fhf� dhgl_dkl_� ij_l_gaby ij_^klZ\ey_l�

kh[hc�h[jZs_ggh_� d�`_e_agh^hjh`ghfm�i_j_\haqbdm�ibkvf_ggh_� lj_[h\Z�
gb_�h[�mieZl_�hij_^_e_gghc�^_g_`ghc�kmffu��\haf_s_gby�m[uldh\��mieZlu�
g_mklhcdb�� aZ�g_\uiheg_gb_�eb[h�g_gZ^e_`Zs__�\uiheg_gb_�h[yaZl_evkl\�
ih�i_j_\had_��Ijb� wlhf� ke_^m_l�hlf_lblv��qlh�gbdZdb_� aZibkb��h[jZs_gby�
aZy\bl_e_c�b�^j��g_�bkdexqZxl�g_h[oh^bfhklb�ij_^ty\e_gby�aZy\bl_e_f�\�
mklZgh\e_gghf�ihjy^d_�ij_l_gabb�d�khhl\_lkl\mxs_fm�i_j_\haqbdm�� 
Ihjy^hd�ij_^ty\e_gby�b�jZkkfhlj_gby�ij_l_gabc�ih�i_j_\hadZf�`_e_a�

gh^hjh`guf�ljZgkihjlhf \�J_kim[ebd_�;_eZjmkv�j_]mebjm_lky�ii� 136±142 
M@L��<�qZklghklb��i� ����M@L�mklZgZ\eb\Z_l��qlh�ijZ\h�gZ�ij_^ty\e_gb_�d�
i_j_\haqbdm�ij_l_gabc�b�bkdh\�ijb�gZebqbb�khhl\_lkl\mxsbo�^hdmf_glh\�
bf__l ijb: 
���mljZl_�]jmaZ�± ]jmahihemqZl_ev�beb�]jmahhlijZ\bl_ev� 
���g_^hklZq_��ih\j_`^_gbb��ihjq_�]jmaZ��ijhkjhqd_�\�_]h�^hklZ\d_�± ]jm�

ahihemqZl_ev� 
���\ha\jZl_�i_j_[hjZ�ijh\haguo�ieZl_`_c� ± ]jmahhlijZ\bl_ev�beb� ]jm�

ahihemqZl_ev� 
���mljZl_�[Z]Z`Z��]jmah[Z]Z`Z�± ij_^ty\bl_ev�khhl\_lkl\_ggh�[Z]Z`ghc��

]jmah[Z]Z`ghc� d\blZgpbb� beb� bgh]h� i_j_\hahqgh]h� ^hdmf_glZ�� ih^l\_j�
`^Zxs_]h�i_j_\hadm�[Z]Z`Z��]jmah[Z]Z`Z� 
��� g_^hklZq_�� ih\j_`^_gbb�� ihjq_� [Z]Z`Z�� ]jmah[Z]Z`Z� ± ij_^ty\bl_ev�

dhff_jq_kdh]h�ZdlZ�h[�wlhf� 
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���ijhkjhqd_�\�^hklZ\d_�[Z]Z`Z��]jmah[Z]Z`Z�± ij_^ty\bl_ev�ZdlZ�h[s_c�
nhjfu�h�lZdhc�ijhkjhqd_� 
��� aZ^_j`d_�\�hlijZ\e_gbb�beb�hiha^Zgbb�ijb[ulby�ih_a^Z�j_]bhgZev�

guo� ebgbc� [bag_k-deZkkZ�� f_`j_]bhgZevguo� ebgbc� �i� ���� M@L��� bgh]h�
gZjmr_gby�i_j_\haqbdhf�^h]h\hjZ�i_j_\hadb�iZkkZ`bjZ�± iZkkZ`bj� 
G_h[oh^bfh�hlf_lblv��qlh�kh]eZkgh�i� 136 M@L�ij_l_gabb�b�bkdb�d�i_�

j_\haqbdm� fh]ml� [ulv� ij_^ty\e_gu� lZd`_� b� aZdhggufb� ij_^klZ\bl_eyfb�
mdZaZgguo�\ur_�ebp� 
FZkkh\hklv� i_j_\hahd� ]jmah\�`_e_agh^hjh`guf� ljZgkihjlhf� b� ki_pb�

nbdZ�ljZgkihjlgh]h�ijhp_kkZ�\uau\Zxl�g_h[oh^bfhklv�h]jZgbq_gby�djm]Z�
ebp��dhlhjuf ij_^hklZ\e_gh�ijZ\h�h[jZs_gby�k�ij_l_gabhggufb� lj_[h\Z�
gbyfb��\ul_dZxsbfb�ba�i_j_\hadb�]jmah\��Ihwlhfm�\�khhl\_lkl\bb�k�i������
M@L�i_j_^ZqZ�\�wlbo�kemqZyo�ijZ\Z�gZ�ij_^ty\e_gb_�ij_l_gabc�b�bkdh\�g_�
^himkdZ_lky�aZ�bkdexq_gb_f�i_j_^Zqb�lZdh]h�ijZ\Z�]jmahhlijZ\bl_e_f�]jm�
ahihemqZl_ex� beb� ]jmahihemqZl_e_f� ]jmahhlijZ\bl_ex�� MdZaZgguc� ihjy�
^hd�i_j_^Zqb�ijZ\Z�gZ�ij_^ty\e_gb_�ij_l_gabb�b�bkdZ�g_�hlghkblky�d�kemqZ�
yf� ijZ\hij__fkl\_gghklb� ijb� j_hj]ZgbaZpbb� ]jmahhlijZ\bl_ey� beb�
]jmahihemqZl_ey�� lZd� dZd� ijb� wlhf� ^hklZlhqgh� ^hdmf_glZevgh]h� ih^l\_j�
`^_gby�ijZ\hij__fkl\_gghklb� 
=jmahhlijZ\bl_ev�� ]jmahihemqZl_ev�bf_xl�ijZ\h�ihjmqblv�ij_^ty\e_gb_�

ij_l_gabc� b� bkdh\� d� i_j_\haqbdm� ihfbfh� ^jm]� ^jm]Z� bguf� hj]ZgbaZpbyf��
hkms_kl\eyxsbf� ljZgkihjlgh-wdki_^bpbhggmx� beb� kljZoh\mx� ^_yl_ev�
ghklv��iml_f�ijZ\hij__fkl\Z��Hkgh\Zgb_f�lZdbo�hlghr_gbc�f_`^m�]jmahhl�
ijZ\bl_e_f� �]jmahihemqZl_e_f�� b� mdZaZgghc� hj]ZgbaZpb_c� fh`_l� y\eylvky�
ij_^klZ\bl_evkl\h��hnhjfe_ggh_�\�khhl\_lkl\bb�k�ghjfZfb�]eZ\����b����=D. 
Ij_^klZ\bl_ev��ih\_j_gguc��ij_^ty\ey_l�ij_l_gabx��bkd��hl�bf_gb�]jmahhl�
ijZ\bl_ey��]jmahihemqZl_ey���ijbq_f�djhf_�h[hkgh\u\Zxsbo�__�^hdmf_glh\�
ij_^klZ\bl_ev��ih\_j_gguc��^he`_g�ijbeh`blv�d�g_c�gZ^e_`Zs_�hnhjfe_g�
gu_�^h]h\hj�ihjmq_gby�beb�^h\_j_gghklv��Ijb�bo�g_ij_^klZ\e_gbb�km^�\ha�
\jZsZ_l�bklpm�bkdh\h_�aZy\e_gb_�[_a�jZkkfhlj_gby�ih�kms_kl\m�>2]. 

 
6.2 Lj_[h\Zgby��ij_^ty\ey_fu_�d�hnhjfe_gbx�ij_l_gabc�� 

 >hdmf_glu��g_h[oh^bfu_�^ey�ij_^ty\e_gby�ij_l_gabb 
 
Ij_l_gabhggh_� aZy\e_gb_� \� khhl\_lkl\bb� k� aZdhgh^Zl_evkl\hf� ^he`gh�

kh^_j`Zlv�\k_�g_h[oh^bfu_�k\_^_gby�^ey _]h�jZkkfhlj_gby�ih�kms_kl\m� 
<�ij_l_gabhgghf�aZy\e_gbb�^he`gu�[ulv�hljZ`_gu�ke_^mxsb_�^Zggu_� 
± dhfm�ij_^ty\ey_lky��Z^j_km_lky��ij_l_gaby� 
± aZ�qlh�bf_ggh�ij_^ty\ey_lky�ij_l_gaby��aZ�mljZlm��ih\j_`^_gb_�]jmaZ��

ijhkjhqdm�\�_]h�^hklZ\d_�b�l� i���b�djZldh_�__�h[hkgh\Zgb_� 
± kmffZ�ij_l_gabhggh]h� lj_[h\Zgby�ih� dZ`^hfm�hl^_evghfm� \b^m� lj_�

[h\Zgby�b�ih�dZ`^hfm�hl^_evghfm�^hdmf_glm��gZdeZ^ghc��mq_lghc�dZjlhqd_�
\uiheg_gby�aZy\db�gZ�i_j_\hadm�]jmah\�b�l� i��� 
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± ih^jh[guc�ihqlh\uc�Z^j_k��ih�dhlhjhfm�aZy\bl_ev�ij_l_gabb�`_eZ_l�
ihemqblv�hl\_l� 
± ghf_j� jZkq_lgh]h� kq_lZ� aZy\bl_ey� ij_l_gabb� b� mdZaZgb_� mqj_`^_gby�

[ZgdZ��\�dhlhjhf�hg�hldjul� 
± ^ZlZ�khklZ\e_gby�ij_l_gabhggh]h�aZy\e_gby� 
± i_j_q_gv�ijbeZ]Z_fuo�\�h[hkgh\Zgb_�ij_l_gabb�^hdmf_glh\� 
± ih^ibkv�^he`ghklgh]h�ebpZ�hj]ZgbaZpbb�± aZy\bl_ey�ij_l_gabb��jmdh�

\h^bl_ey�hj]ZgbaZpbb�beb�_]h�aZf_klbl_ey�� 
<�khhl\_lkl\bb�k�i� ����M@L�d�ij_l_gabhgghfm�aZy\e_gbx�^he`gu�[ulv�

ijbeh`_gu�^hdmf_glu��ih^l\_j`^Zxsb_�ij_l_gabx��LZdbf�h[jZahf��\�dZ�
q_kl\_�g_h[oh^bfh]h�mkeh\by�^ey�km[t_dlZ��h[eZ^Zxs_]h�ijZ\hf�gZ�ij_^t�
y\e_gb_� ij_l_gabb� d� i_j_\haqbdm�� hkms_kl\e_gby� mdZaZggh]h� ijZ\Z��M@L�
hij_^_ey_l� ijbeh`_gb_� d� ij_l_gabhgghfm� aZy\e_gbx� ^hdmf_glh\�� ih^�
l\_j`^Zxsbo�ijZ\h�gZ�ij_^ty\e_gb_�^Zgghc�ij_l_gabb��Z�\�^Zevg_cr_f�b�
\hafh`ghklb�ih^Zqb�bkdZ�d�i_j_\haqbdm� 
<�i� ����M@L�\�aZ\bkbfhklb�hl�\b^Z�lj_[h\Zgby�mdZaZgu�^hdmf_glu��hij_^_�

eyxsb_�ijZ\h�gZ�ij_^ty\e_gb_�d�i_j_\haqbdm�khhl\_lkl\mxsbo�ij_l_gabc��Z�\�
g_h[oh^bfuo�kemqZyo�b�bkdh\��Wlb�^hdmf_glu�ih^l\_j`^Zxl�ijZ\h�ebpZ� ± aZ�
y\bl_ey�gZ�ij_^ty\e_gb_�^Zgghc ij_l_gabb��Hlkmlkl\b_�lZdbo�^hdmf_glh\�iha\h�
ey_l�i_j_\haqbdm�g_�jZkkfZljb\Zlv�aZy\e_ggmx�ij_l_gabx�ih�kms_kl\m�  
D�^hdmf_glZf��ih^l\_j`^Zxsbf��hij_^_eyxsbf��ijZ\h�gZ�ij_^ty\e_gb_�

ij_l_gabb�b�ijbeZ]Z_fuf�d�ij_l_gabhgghfm�aZy\e_gbx��i������M@L�hlghkbl� 
���ijb�mljZl_�]jmaZ�± d\blZgpby�h�ijb_f_�]jmaZ�k�hlf_ldhc�i_j_\haqbdZ�gZ�

`_e_agh^hjh`ghc� klZgpbb� gZagZq_gby� h� g_ijb[ulbb� ]jmaZ� \� mklZgh\e_gguc�
kjhd�� Z� ijb� g_\hafh`ghklb� ij_^klZ\e_gby� lZdhc� d\blZgpbb� ± ^hdmf_gl� h[�
hieZl_�klhbfhklb�]jmaZ��ih^l\_j`^_gguc�khhl\_lkl\mxsbf�[Zgdhf��gZijbf_j��
ieZl_`gh_� ihjmq_gb_�� ih� dhlhjhfm� hieZq_g� ]jma�� b� kijZ\dZ� i_j_\haqbdZ� h[�
hlijZ\e_gbb�]jmaZ�k�h[yaZl_evghc�hlf_ldhc�h�g_ijb[ulbb�]jmaZ�gZ�`_e_agh^h�
jh`gmx�klZgpbx�gZagZq_gby; 
���ijb�g_^hklZq_��ih\j_`^_gbb��ihjq_�]jmaZ��ijhkjhqd_�\�_]h�^hklZ\d_�± `_�

e_agh^hjh`gZy�gZdeZ^gZy��Djhf_�lh]h��\h�\k_o�kemqZyo�g_^hklZqb��ih\j_`^_gby�
beb�ihjqb�]jmaZ�ihfbfh�`_e_agh^hjh`ghc�gZdeZ^ghc�h[yaZl_evguf�y\ey_lky�
ij_^klZ\e_gb_�dhff_jq_kdh]h�ZdlZ��\u^Zggh]h�i_j_\haqbdhf�]jmahihemqZl_ex��
Ijb�mljZl_�dhff_jq_kdh]h�ZdlZ�]jmahihemqZl_ev��h[jZlb\rbkv�k�ij_l_gab_c�d�
i_j_\haqbdm�� bf__l� ijZ\h� ijbeh`blv� d� g_c� `_e_agh^hjh`gmx� gZdeZ^gmx� k�
hlf_ldhc�i_j_\haqbdZ�h�khklZ\e_gbb�dhff_jq_kdh]h�ZdlZ��Ijb�hldZa_�i_j_\ha�
qbdZ�\�khklZ\e_gbb�dhff_jq_kdh]h�ZdlZ�b�h[`Zeh\Zgbb�_]h�^_ckl\bc�d�ij_l_g�
abb��\f_klh�ZdlZ�^he`gZ�[ulv�ijbeh`_gZ�dhiby�`Zeh[u b�^hdmf_gl�k�fhlb\b�
jh\Zgguf� hl\_lhf� i_j_\haqbdZ� gZ� aZy\e_gb_� ]jmahihemqZl_ey� h[� hldZa_� \�
khklZ\e_gbb�beb�h�g_ijZ\bevghf�hnhjfe_gbb�dhff_jq_kdh]h�ZdlZ� G_h[oh^b�
fh�hlf_lblv��qlh�h[yaZgghklv�i_j_\haqbdZ�jZkkfhlj_lv�ij_l_gabx�ih�kms_kl\m��
dh]^Z�d�g_c�\f_klh�dhff_jq_kdh]h�ZdlZ�ijbeh`_gZ�`Zeh[Z��\hagbdZ_l�lhevdh�\�
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lhf�kemqZ_��_keb�`Zeh[Z�gZ�hldZa�\�khklZ\e_gbb�dhff_jq_kdh]h�ZdlZ�ih^ZgZ�\�
mklZgh\e_gguc�kjhd�b�k�kh[ex^_gb_f�mklZgh\e_ggh]h�ihjy^dZ [14]; 
���ijb�\ha\jZl_�i_j_[hjZ�ijh\haguo�ieZl_`_c�± d\blZgpby�h�ijb_f_�]jm�

aZ� �ijb� ih^Zq_� ij_l_gabb� ]jmahhlijZ\bl_e_f�� beb� `_e_agh^hjh`gZy�
gZdeZ^gZy� �ijb�ih^Zq_�ij_l_gabb� ]jmahihemqZl_e_f��b�^hdmf_gl��ih^l\_j�
`^Zxsbc�mieZlm�wlbo�ieZl_`_c��gZijbf_j��ieZl_`gh_�ihjmq_gb_��ih�dhlh�
jhfm�hkms_kl\eyeZkv�hieZlZ�i_j_\hadb�]jmaZ�� 
���ijb�mljZl_�[Z]Z`Z��]jmah[Z]Z`Z�± khhl\_lkl\_ggh�[Z]Z`gZy beb�]jmah�

[Z]Z`gZy� d\blZgpby�eb[h�bghc�i_j_\hahqguc�^hdmf_gl��ih^l\_j`^Zxsbc�
i_j_\hadm�[Z]Z`Z��]jmah[Z]Z`Z� 
���ijb�g_^hklZq_��ih\j_`^_gbb��ihjq_�[Z]Z`Z�beb�]jmah[Z]Z`Z�± \u^Zg�

guc�i_j_\haqbdhf�dhff_jq_kdbc�Zdl�h�g_^hklZq_��ih\j_`^_gbb��ihjq_�[Z�
]Z`Z�eb[h�]jmah[Z]Z`Z� 
���ijb�ijhkjhqd_�\�^hklZ\d_�[Z]Z`Z��]jmah[Z]Z`Z�± \u^Zgguc�i_j_\haqb�

dhf�Zdl�h[s_c�nhjfu�h�ijhkjhqd_�\�^hklZ\d_�[Z]Z`Z��]jmah[Z]Z`Z� 
���ijb�aZ^_j`d_�\�hlijZ\e_gbb�beb�hiha^Zgbb�ijb[ulby�ih_a^Z� �i� 132 

M@L���bghf�gZjmr_gbb�i_j_\haqbdhf�^h]h\hjZ�i_j_\hadb�iZkkZ`bjZ�± ijh�
_a^ghc�^hdmf_gl��[be_l���bgu_�^hdZaZl_evkl\Z�gZjmr_gby� 
;hevrbgkl\h� ^hdmf_glh\�� dhlhju_� hij_^_eyxl� ijZ\h� gZ� ij_^ty\e_gb_�

ij_l_gabc��ih^l\_j`^Zxl�g_� lhevdh�hkgh\Zgb_��gh�b�jZaf_j�ij_^ty\ey_fuo�
lj_[h\Zgbc��H^gZdh�g_h[oh^bfh�hlf_lblv��qlh� kh]eZkgh�i� ����M@L�d�ij_�
l_gabb�\�hlghr_gbb�g_khojZgghklb��mljZlZ��g_^hklZqZ��ih\j_`^_gb_�beb�ihj�
qZ�� ]jmaZ�� [Z]Z`Z�� ]jmah[Z]Z`Z� djhf_� ^hdmf_glh\�� ih^l\_j`^Zxsbo� ijZ\h�
aZy\bl_ey� gZ� ij_^ty\e_gb_� ij_l_gabb� b� mdZaZgguo� \� khhl\_lkl\bb� k� i� 136 
M@L�\ur_��lj_[m_lky�ijbeh`_gb_�dhibb�^hdmf_glZ��m^hklh\_jyxs_]h�dheb�
q_kl\h�b�klhbfhklv�hlijZ\e_ggh]h�]jmaZ��[Z]Z`Z��]jmah[Z]Z`Z�beb�_]h�g_^h�
klZxs_c�qZklb��Z�lZd`_�dhibb�^hdmf_glZ��ih^l\_j`^Zxs_]h�ijhba\_^_ggmx�
hieZlm�]jmaZ��[Z]Z`Z��]jmah[Z]Z`Z�\�kemqZ_�__�hkms_kl\e_gby��D�lZdbf�^hdm�
f_glZf� hlghkylky� kq_l-nZdlmju�� k_jlbnbdZlu�� ieZl_`gu_� ihjmq_gby� b� ^j��
Ijb� \hafh`ghklb� \uiheg_gby� j_fhglZ� ih\j_`^_ggh]h� ]jmaZ� d� ij_l_gabhg�
ghfm�aZy\e_gbx�ijbeZ]Z_lky�dZevdmeypby�klhbfhklb�j_fhglZ� 
Klhbfhklv� ]jmaZ� beb� _]h� g_^hklZxs_c� qZklb� hij_^_ey_lky� \� khhl\_l�

kl\bb�k�iheh`_gbyfb�i� ����M@L��ijbq_f�\�_]h�klhbfhklv�g_�\dexqZ_lky�
mims_ggZy�\u]h^Z� 
I_j_\haqbd�\ijZ\_�g_�jZkkfZljb\Zlv�ij_l_gabx�ih�kms_kl\m�\�lhf�kem�

qZ_��dh]^Z�d�g_c�g_�ijbeh`_g�ohly�[u�h^bg�ba�^hdmf_glh\��ijbeh`_gb_�dh�
lhjh]h�^ey�^Zggh]h�\b^Z�ij_l_gabb�ij_^mkfhlj_gh�ljZgkihjlguf�aZdhgh^Z�
l_evkl\hf�� H^gZdh� i_j_\haqbd h[yaZg� jZkkfhlj_lv� ij_l_gabx� ih� ih\h^m�
g_^hklZqb��ih\j_`^_gby�beb�ihjqb�]jmaZ�ih�kms_kl\m��dh]^Z�d�g_c�\f_klh�
dhff_jq_kdh]h� ZdlZ� ijbeh`_gu� ^hdZaZl_evkl\Z�� k\b^_l_evkl\mxsb_� h[�
mklZgh\e_gbb�hj]ZgZfb�km^Z�beb�ke_^kl\by�nZdlZ�^hklmiZ�d�]jmam�\�ijhp_k�
k_�i_j_\hadb�[14]. 
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I_j_q_gv�hkgh\Zgbc��ih�dhlhjuf�d�i_j_\haqbdm�fh]ml�[ulv�ij_^ty\e_�
gu�ij_l_gabb��mdZaZgguc�\�i� ����M@L��g_�y\ey_lky�bkq_jiu\Zxsbf��AZbg�
l_j_kh\Zggh_� ebph� bf__l� ijZ\h� h[jZsZlvky� k� ij_l_gab_c� d� i_j_\haqbdm��
ijbeh`b\�d�ij_l_gabhgghfm� aZy\e_gbx�g_h[oh^bfu_�^hdmf_glu��b�\�^jm�
]bo�kemqZyo������������������� 
LZd��gZijbf_j��d�ij_l_gabyf�^he`gu�ijbeZ]Zlvky� ke_^mxsb_�ih^l\_j�

`^Zxsb_�^hdmf_glu� 
���h�\ha\jZl_�g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�

]jmah\�± mq_lgu_�dZjlhqdb�\uiheg_gby�aZy\hd�gZ�i_j_\hadm�]jmah\� 
���h�\ha\jZl_�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb�b�dhgl_cg_jZfb��g_mklhcdb�

aZ�aZ^_j`dm��gZ����qZkZ�b�k\ur_�± i� ����M@L��\Z]hgh\�i_j_\haqbdZ�± \_^h�
fhklb�ih^Zqb�b�m[hjdb�\Z]hgh\� 
���h�\g_k_gbb�ieZlu�aZ�ih^Zqm�g_hqbs_gguo�\Z]hgh\�i_j_\haqbdZ�]jmah�

hlijZ\bl_ex�k�_]h�kh]eZkby��i� ���M@L��± khklZ\e_gguc�i_j_\haqbdhf�Zdl�
h[s_c�nhjfu� 

4��ijb�ih\j_`^_gbb i_j_\haqbdhf�\Z]hgh\��dhgl_cg_jh\�]jmahhlijZ\bl_�
e_c��]jmahihemqZl_e_c ± Zdl�h[s_c�nhjfu��Zdl�h�l_ogbq_kdhf�khklhygbb�\Z�
]hgZ� �dhgl_cg_jZ��� ^jm]b_� ^hdmf_glu�� ih^l\_j`^Zxsb_� nZdl� ih\j_`^_gby 
i_j_\haqbdhf� mdZaZgguo� \Z]hgh\�� dhgl_cg_jh\� b� _]h� jZaf_j�� Z� lZd`_� ^hdm�
f_gl��ih^l\_j`^Zxsbc�ijbgZ^e_`ghklv�\Z]hgZ��_]h�hklZlhqgmx�klhbfhklv�b�
jZkq_l�kmffu�ij_l_gabb� 
LZdbf�h[jZahf��d�ij_l_gabhgghfm�aZy\e_gbx�h�\ha\jZl_�g_mklhcdb��ieZ�

lu�beb�h�\aukdZgbb�g_mklhcdb��ieZlu�^he`gu�[ulv ijbeh`_gu�^hdmf_glu��
k\b^_l_evkl\mxsb_�h�g_ijZ\bevghf� \abfZgbb�g_mklhcdb��ieZlu��eb[h�^h�
dmf_glu��ih^l\_j`^Zxsb_�ijZ\h�aZy\bl_ey�gZ�ihemq_gb_�g_mklhcdb��ieZlu�
\�k\hx�ihevam��Z�lZd`_�gZdhibl_evgu_�dZjlhqdb�nhjfu�N>M-����<�kemqZ_�
hldZaZ�\�khklZ\e_gbb�ZdlZ�h[s_c�nhjfu��_keb�hg�^he`_g�[ulv�ijbeh`_g�d�
aZy\e_gbx��d�ij_l_gabb�g_h[oh^bfh�ijbeh`blv�^hdZaZl_evkl\Z�h[�h[`Zeh�
\Zgbb�wlh]h�hldZaZ� 
Ke_^m_l�hlf_lblv��qlh�d�ij_l_gabhgguf�aZy\e_gbyf�h�\ha\jZl_�g_mklhc�

db�beb�i_j_qbke_gghc�i_j_\haqbdm�ieZlu�^he`gu�[ulv�lZd`_�\h \k_o�kem�
qZyo� ijbeh`_gu� ^hdmf_glu�� ih^l\_j`^Zxsb_� mieZlm� khhl\_lkl\mxs_c�
g_mklhcdb�beb�ieZlu� 
Kh]eZkgh�i� ����M@L�d�ij_l_gabhgghfm�aZy\e_gbx�ijbeZ]Zxlky�dhibb�

^hdmf_glh\��ih^l\_j`^Zxsbo�ij_l_gabx��H^gZdh�i_j_\haqbd��;_ehjmkkdZy�
`_e_agZy�^hjh]Z�bf_xl�ijZ\h�ijb�g_h[oh^bfhklb�ihlj_[h\Zlv�^ey�jZkkfhl�
j_gby�ij_l_gabb�ij_^klZ\e_gb_�hjb]bgZeh\�^hdmf_glh\� 

 
6���Kjhdb�ij_^ty\e_gby�ij_l_gabc�d�i_j_\haqbdm 
 
Kjhdb� ij_^ty\e_gby� ij_l_gabc� d� i_j_\haqbdm� b� ihjy^hd� bkqbke_gby�

wlbo� kjhdh\� �gZqZevguc�fhf_gl�� \� aZ\bkbfhklb�hl�hkgh\Zgbc�ij_^ty\ey_�
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fuo�lj_[h\Zgbc�hij_^_e_gu�i� ����M@L��>ey�\k_o�ij_l_gabc��djhf_�ij_^t�
y\ey_fuo�h[�mieZl_�g_mklhcdb��mklZgh\e_g��r_klbf_kyqguc�ij_l_gabhgguc�
kjhd�± kjhd��\�l_q_gb_�dhlhjh]h�aZy\bl_ev�ij_l_gabb�bf__l�ijZ\h�h[jZsZlv�
ky� k�ij_l_gabhggufb� lj_[h\Zgbyfb� d�i_j_\haqbdm��;_ehjmkkdhc�`_e_aghc�
^hjh]_��Ih�lj_[h\Zgbyf�h[�mieZl_�g_mklhcdb�ij_l_gabb�fh]ml�[ulv�ij_^t�
y\e_gu�\�l_q_gb_����^g_c� 
>ey�kh[ex^_gby�kjhdh\�ij_^ty\e_gby�ij_l_gabb�\Z`gh_�agZq_gb_�bf__l�

ijZ\bevgh_� hij_^_e_gb_�fhf_glZ�� k� dhlhjh]h�gZqbgZ_lky�bkqbke_gb_� wlbo�
kjhdh\��<�khhl\_lkl\bb�k�i� ����M@L�mdZaZggu_�kjhdb�bkqbkeyxlky�ih�ij_�
l_gabyf�ke_^mxsbf�h[jZahf� 
���h�\haf_s_gbb�klhbfhklb�mljZq_ggh]h�]jmaZ� ± ih�bkl_q_gbb����kmlhd�

kh�^gy�hdhgqZgby�kjhdZ�^hklZ\db�ijb�i_j_\had_�\h�\gmljbj_kim[ebdZgkdhf�
`_e_agh^hjh`ghf� khh[s_gbb� beb� ih� bkl_q_gbb� ��f_kyp_\� kh� ^gy� ijb_fZ�
]jmaZ�d�i_j_\had_�\�ijyfhf�kf_rZgghf�khh[s_gbb��>Zggh_�iheh`_gb_�h[m�
keh\e_gh�l_f��qlh�kh]eZkgh�i� ����M@L�bf_ggh�ih�bkl_q_gbb�wlbo�kjhdh\�
]jma�kqblZ_lky�mljZq_gguf� 
���h�\haf_s_gbb�klhbfhklb mljZq_ggh]h�[Z]Z`Z��]jmah[Z]Z`Z�± ih�bkl_�

q_gbb����kmlhd�ihke_�hdhgqZgby�kjhdZ�^hklZ\db�[Z]Z`Z��]jmah[Z]Z`Z��MdZ�
aZgguc�kjhd�����kmlhd��hij_^_e_g�IjZ\beZfb�i_j_\hahd�iZkkZ`bjh\�\�dZq_�
kl\_� ij_^_evgh]h�� ih� bkl_q_gbb� dhlhjh]h� [Z]Z`�� ]jmah[Z]Z`� kqblZ_lky�
mljZq_gguf� 
���h�\haf_s_gbb�klhbfhklb�g_^hklZxs_]h��ih\j_`^_ggh]h��bkihjq_ggh�

]h�]jmaZ��[Z]Z`Z�� ]jmah[Z]Z`Z� ± kh�^gy�\u^Zqb�]jmaZ��[Z]Z`Z�� ]jmah[Z]Z`Z��
>ZlZ�\u^Zqb�]jmaZ�m^hklh\_jy_lky�gZeh`_gb_f�dZe_g^Zjgh]h�rl_fi_ey�i_�
j_\haqbdZ� gZ� klZgpbb� gZagZq_gby� gZ� h[jZlghc klhjhg_� gZdeZ^ghc�� Z� kZfZ�
gZdeZ^gZy� \u^Z_lky� ]jmahihemqZl_ex�� dhlhjuc� \� ih^l\_j`^_gb_� \u^Zqb�
_fm� ]jmaZ�jZkibku\Z_lky�\�^hjh`ghc�\_^hfhklb��H^gZdh�hij_^_ey_fZy� lZ�
dbf�h[jZahf�^ZlZ�^hdmf_glZevgh]h�hnhjfe_gby�\u^Zqb�]jmaZ�b�^ZlZ�nZdlb�
q_kdhc�\u^Zqb�]jmaZ�fh]ml g_�kh\iZ^Zlv� 
Kh]eZkgh� kms_kl\mxs_c� ijZdlbd_� kjhd� gZ� ij_^ty\e_gb_� ij_l_gabb� \�

jZkkfZljb\Z_fhf� kemqZ_� bkqbkey_lky� k� ^Zlu� nZdlbq_kdhc� \u^Zqb� ]jmaZ��
LZdhc�^Zlhc�kqblZ_lky�^ZlZ�_]h�\u\haZ�k�f_kl�h[s_]h�ihevah\Zgby�ijb�\u�
]jmad_�i_j_\haqbdhf�beb�^ZlZ�ih^Zqb�\Z]hgZ�ih^�\u]jmadm�kj_^kl\Zfb�]jm�
ahihemqZl_ey�\�f_klZo�h[s_]h�b�g_h[s_]h�ihevah\Zgby��Ijb�\u^Zq_�]jmaZ�
ih�qZklyf��_keb�\_kv�]jma�i_j_\habeky�ih�h^ghc�gZdeZ^ghc��lZdbf�\j_f_g_f�
kqblZ_lky� ^ZlZ� \u^Zqb� ihke_^g_c� qZklb� ]jmaZ�� >ZlZ� nZdlbq_kdhc� \u^Zqb�
]jmaZ� hij_^_ey_lky� ^g_f� \u\haZ� _]h� ihke_^g_c� qZklb� kh]eZkgh� hlf_ld_� \�
`_e_agh^hjh`ghc�gZdeZ^ghc�b�ijb�\u\ha_�]jmaZ�k�f_kl�h[s_]h�ihevah\Zgby�
ih�qZklyf�b�\�l_q_gb_�g_kdhevdbo�^g_c��Ke_^m_l�hlf_lblv��qlh�gZ�hij_^_e_�
gb_�fhf_glZ�� k� dhlhjh]h�gZqbgZ_l�bkqbkeylvky� kjhd�gZ�ij_^ty\e_gb_�ij_�
l_gabb�\�jZkkfZljb\Z_fhf�kemqZ_��g_�\eby_l�^ZlZ�khklZ\e_gby�khhl\_lkl\m�
xs_]h�dhff_jq_kdh]h�ZdlZ�[2]; 
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���h�ijhkjhqd_�\�^hklZ\d_�]jmaZ��[Z]Z`Z��]jmah[Z]Z`Z�± kh�^gy�\u^Zqb�]jm�
aZ��[Z]Z`Z��]jmah[Z]Z`Z��>_gv�\u^Zqb�hij_^_ey_lky�^ey�mkeh\bc�ij_^ty\e_gby�
^Zggh]h�ij_l_gabhggh]h�lj_[h\Zgby�ZgZeh]bqgh�\ur_jZkkfhlj_gghfm��i� 3). 
Ijb�wlhf�kh]eZkgh�i� ����M@L�ijhkjhqdZ�\�^hklZ\d_�ihjh`gbo�\Z]hgh\�]jm�
ahhlijZ\bl_e_c�� ]jmahihemqZl_e_c� ijbjZ\gb\Z_lky� d� ijhkjhqd_� \� ^hklZ\d_�
]jmaZ�� Ijb� \u^Zq_� [Z]Z`Z�� ]jmah[Z]Z`Z� i_j_\haqbd� gZ� `_e_agh^hjh`ghc�
klZgpbb�gZagZq_gby�ih�lj_[h\Zgbx�iZkkZ`bjZ��ihemqZl_ey�^he`_g�\�khhl\_l�
kl\bb� k�i�� ����M@L� khklZ\blv� Zdl�h[s_c�nhjfu��gZ�hkgh\Zgbb� dhlhjh]h�b�
gZqbkey_lky�g_mklhcdZ�aZ�ijhkjhqdm�\�^hklZ\d_�[Z]Z`Z��]jmah[Z]Z`Z� 
���h�\ha\jZl_�ieZlu�aZ�ihevah\Zgb_�\Z]hgZfb�b�dhgl_cg_jZfb��g_mklhcdb�

aZ�aZ^_j`dm�\Z]hgh\�i_j_\haqbdZ�± kh�^gy�ihemq_gby�aZy\bl_e_f�ij_l_gabb�
dhibb� ieZl_`gh]h� lj_[h\Zgby� �kq_lZ�� i_j_\haqbdZ� h� gZqbke_gbb� ^Zgghc�
ieZlu��g_mklhcdb��Kh]eZkgh�M@L�fhf_gl��k�dhlhjh]h�gZqbgZ_l�bkqbkeylvky�
kjhd�gZ�ij_^ty\e_gb_� mdZaZgghc�ij_l_gabb��hij_^_ey_lky�^g_f�ihemq_gby�
aZy\bl_e_f� ij_l_gabb� � dhibb�ieZl_`gh]h� lj_[h\Zgby� �kq_lZ��i_j_\haqbdZ��
Ke_^h\Zl_evgh�� ^ey� hij_^_e_gby� fhf_glZ� gZqZeZ� l_q_gby� ij_l_gabhggh]h�
kjhdZ�bf__l�agZq_gb_�g_�^ZlZ�\uklZ\e_gby�ieZl_`gh]h�lj_[h\Zgby�\�[Zgd�b�
g_�^ZlZ�kibkZgby�kmffu�ieZlu��g_mklhcdb�k�jZkq_lgh]h�kq_lZ�ieZl_evsbdZ��
Z�^ZlZ�ihemq_gby�bf�dhibb�wlh]h�ieZl_`gh]h�lj_[h\Zgby�>�]; 
���h�\ha\jZl_�g_mklhcdb�aZ�g_\uiheg_gb_�ijbgylhc�aZy\db�gZ�i_j_\hadm�

]jmah\�± k�fhf_glZ�mieZlu�g_mklhcdb��<�^Zgghf�kemqZ_�fhf_gl�gZqZeZ�l_�
q_gby�ij_l_gabhggh]h�kjhdZ�hij_^_ey_lky�k�^Zlu�i_j_qbke_gby�kmffu�g_�
mklhcdb�k�jZkq_lgh]h�kq_lZ�]jmahhlijZ\bl_ey�± fhf_glZ�mieZlu�g_mklhcdb� 
���h�\aukdZgbb�g_mklhcdb�aZ�kZfh\hevgh_�aZgylb_�i_j_\haqbdhf�\Z]hgh\��

dhgl_cg_jh\� ]jmahhlijZ\bl_e_c�� ]jmahihemqZl_e_c� ± ih� bkl_q_gbb� kjhdZ�
^hklZ\db��b�\ha\jZlZ�\Z]hgh\��dhgl_cg_jh\��LZdbf�h[jZahf��ij_l_gabhgguc�
kjhd�ih�^Zgghfm�\b^m�lj_[h\Zgbc�gZqbgZ_l�bkqbkeylvky�ih�bkl_q_gbb�kjhdZ�
^hklZ\db�]jmah\��i_j_\habfuo�\�wlbo�\Z]hgZo��dhgl_cg_jZo��Z�_keb�wlb�\Z]h�
gu��dhgl_cg_ju�kh]eZkgh�i_j_\hahqguf�^hdmf_glZf�ih^e_`Zeb�\ha\jZlm�\�
imgdl�ijbibkdb��lh�kjhd�gZ�ij_^ty\e_gb_�ij_l_gabb�bkqbkey_lky�k�fhf_glZ�
\ha\jZs_gby�bo�\�wlhl�imgdl��>ZlZ�nZdlbq_kdh]h�\ha\jZs_gby�hij_^_ey_lky�
ih�dZe_g^Zjghfm�rl_fi_ex�i_j_\haqbdZ�gZ�`_e_agh^hjh`ghc�gZdeZ^ghc�gZ�
klZgpbb�ijbibkdb� 
���ih�\k_f�bguf�± kh�^gy�gZklmie_gby�kh[ulby��ihkem`b\r_]h�hkgh\Zgb�

_f�^ey�ij_^ty\e_gby�ij_l_gabb� JZkkfZljb\Z_fuc�i� ����M@L� dZd�b�i� 136 
M@L��g_�kh^_j`bl�bkq_jiu\Zxs_]h�i_j_qgy�hkgh\Zgbc��ih�dhlhjuf�fh`gh�
ij_^ty\eylv�d�i_j_\haqbdm��;_ehjmkkdhc�`_e_aghc�^hjh]_�ij_l_gabb��\hagb�
dZxsb_�\�k\yab�k�hkms_kl\e_gb_f�i_j_\hahd��Ihwlhfm�b�hij_^_e_gh��qlh�\h�
\k_o�hklZevguo�kemqZyo��g_ihkj_^kl\_ggh�g_�mdZaZgguo�\�i� ����M@L��ij_�
l_gabhgguc�kjhd�gZqbgZ_l�bkqbkeylvky�kh�^gy�gZklmie_gby�kh[ulby��ihkem�
`b\r_]h�hkgh\Zgb_f�^ey�ij_^ty\e_gby�khhl\_lkl\mxs_c�ij_l_gabb� 
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Kh]eZkgh�kl� ����=D�l_q_gb_�kjhdZ�gZ�ij_^ty\e_gb_�ij_l_gabb�gZqbgZ_l�
ky�gZ� ke_^mxsbc�^_gv�ihke_�dZe_g^Zjghc�^Zlu�beb�gZklmie_gby�kh[ulby��
dhlhjuf�hij_^_e_gh�_]h�gZqZeh� 
Ke_^m_l�hlf_lblv��qlh�kh[ex^_gb_�kjhdh\�aZy\e_gby�ij_l_gabb�bf__l�\Z`�

gh_�ijZ\h\h_� agZq_gb_�� lZd� dZd� y\ey_lky�h^gbf�ba� mkeh\bc�gZ^e_`Zs_]h� \u�
iheg_gby�ij_l_gabhggh]h�ihjy^dZ�ih�hlghr_gbx�d�i_j_\haqbdm��Ijhimkd�]jm�
ahhlijZ\bl_e_f�� ]jmahihemqZl_e_f� kjhdZ� gZ� ij_^ty\e_gb_� ij_l_gabb� d�
i_j_\haqbdm�y\ey_lky�^hklZlhqguf�hkgh\Zgb_f�^ey�\ha\jZlZ�bf�ij_l_gabb�aZ�
y\bl_ex�[_a�jZkkfhlj_gby�__�ih�kms_kl\m��h�q_f�aZy\bl_ev�ij_l_gabb ^he`_g�
[ulv�m\_^hfe_g� 
G_h[oh^bfh�h^gZdh�mqblu\Zlv��qlh�ijb�ij_^ty\e_gbb�bkdh\�d�i_j_\ha�

qbdZf� km^u� hp_gb\Zxl� kh^_j`Zgb_� i� �� kl� ���� =D�� \� kbem� dhlhjh]h� ^h�
ij_^ty\e_gby�d�i_j_\haqbdm�bkdZ��\ul_dZxs_]h�ba�i_j_\hadb�]jmaZ��h[yaZ�
l_evgh�ij_^ty\e_gb_�_fm�ij_l_gabb�\�ihjy^d_��ij_^mkfhlj_gghf�aZdhgh^Z�
l_evkl\hf��dZd�hlkuehqgmx�ghjfm�lhevdh�d�ihjy^dm�ij_^ty\e_gby�ij_l_g�
abb�d�i_j_\haqbdm�� Z�g_�d� kjhdZf� __�ij_^ty\e_gby��Ihwlhfm�ij_^ty\e_gb_�
ij_l_gabb� ih� bkl_q_gbb� mklZgh\e_ggh]h� M@L� kjhdZ� g_� y\ey_lky� ij_iyl�
kl\b_f�d�ijbgylbx�km^hf�bkdh\h]h�aZy\e_gby�b�jZkkfhlj_gby�_]h� 
>ey�mklZgh\e_gby�lh]h��k\h_\j_f_ggh�eb�ij_^ty\e_gZ�ij_l_gaby��g_h[oh�

^bfh�hij_^_eblv�fhf_gl�ih^Zqb�ij_l_gabhggh]h�aZy\e_gby��>g_f�ij_^ty\e_�
gby� ij_l_gabb� kqblZ_lky� ^_gv� k^Zqb� ij_l_gabhggh]h� aZy\e_gby� gZ� ihqlm��
hij_^_ey_fuc�ih�^Zl_�ihqlh\h]h�rl_fi_ey��ihqlh\uc�dhg\_jl�khojZgy_lky�b�
ih^rb\Z_lky�d�^_em���beb�^_gv�ih^Zqb�lZdh]h�aZy\e_gby�g_ihkj_^kl\_ggh�i_�
j_\haqbdm��mdZaZgguc�\�_]h�jZkibkd_��Kh]eZkgh� kl� ����=D�� _keb�ihke_^gbc�
^_gv�kjhdZ�ij_^ty\e_gby�ij_l_gabb�ijboh^blky�gZ�g_jZ[hqbc�^_gv��lh�^g_f�
hdhgqZgby� kjhdZ� kqblZ_lky� [eb`Zcrbc� ke_^mxsbc� aZ� gbf� jZ[hqbc� ^_gv��
:gZeh]bqguf�h[jZahf�hij_^_ey_lky�b�^_gv�hl\_lZ�gZ�ij_l_gabx� 

 
6���Ihjy^hd�ij_^ty\e_gby�b�jZkkfhlj_gby�ij_l_gabc 
 
Ij_l_gabhggu_�lj_[h\Zgby��\hagbdZxsb_�ba�i_j_\hahd�`_e_agh^hjh`guf�

ljZgkihjlhf�\h�\gmljbj_kim[ebdZgkdhf�khh[s_gbb�ij_^ty\eyxlky�\�khhl\_l�
kl\bb�k�i� ����M@L��Kh]eZkgh�mdZaZgghfm�imgdlm�M@L�ij_l_gabb��\hagbdZx�
sb_� ijb� i_j_\had_� ]jmah\�`_e_agh^hjh`guf� ljZgkihjlhf�� ij_^ty\eyxlky� d�
i_j_\haqbdm��H^gZdh�ij_l_gabb�ij_^ty\eyxlky�d�;_ehjmkkdhc�`_e_aghc�^hjh�
]_�� _keb� i_j_\hadZ� hkms_kl\eyeZkv� gZpbhgZevguf� �h[s_k_l_\uf�� i_j_\haqb�
dhf��ih�ke_^mxsbf�hkgh\Zgbyf��i� ����M@L�� 
± g_khojZgghklv��mljZlZ��g_^hklZqZ��ih\j_`^_gb_�beb�ihjqZ��]jmaZ� 
± ijhkjhqdZ�\�^hklZ\d_�]jmaZ� 
± aZ^_j`dZ� \� hlijZ\e_gbb� beb� hiha^Zgb_� ijb[ulby� ih_a^Z� j_]bhgZevguo�

ebgbc�[bag_k-deZkkZ��f_`j_]bhgZevguo�ebgbc��i� ����M@L���bgh_�gZjmr_gb_�
i_j_\haqbdhf�^h]h\hjZ�i_j_\hadb�iZkkZ`bjZ� 
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Ij_l_gabb��\hagbdZxsb_�ba�i_j_\hahd�]jmah\�\�ijyfhf�kf_rZgghf�khh[�
s_gbb��\h�\k_o�kemqZyo�ij_^ty\eyxlky�d�i_j_\haqbdm��\u^Z\r_fm� ]jma� �dh�
g_qghfm�i_j_\haqbdm���l� _��d�`_e_agh^hjh`ghfm�i_j_\haqbdm��_keb�dhg_qguf�
imgdlhf�i_j_\hadb�y\eyeZkv�`_e_agh^hjh`gZy�klZgpby��b�d�khhl\_lkl\mxsbf�
i_j_\haqbdZf� ^jm]bo� \b^h\� ljZgkihjlZ�� gZ� dhlhjuo ghjfZlb\gufb� ZdlZfb��
^_ckl\mxsbfb�gZ�^Zgghf�\b^_�ljZgkihjlZ��\haeh`_gh�jZkkfhlj_gb_�ij_l_g�
abc� ± \�hklZevguo�kemqZyo�� 
Ij_l_gabb�h�\haf_s_gbb� aZ�mljZlm��g_^hklZqm��ih\j_`^_gb_�beb�ihjqm�

]jmaZ�^he`gu�ij_^ty\eylvky�ih�dZ`^hc�hlijZ\d_�\�hl^_evghklb��djhf_�kem�
qZ_\��dh]^Z�khklZ\e_g�h^bg�dhff_jq_kdbc�Zdl�gZ�fZjrjml�beb�]jmiim�\Z]h�
gh\� �lh]^Z� ij_l_gaby� ij_^ty\ey_lky� gZ� dhebq_kl\h� hlijZ\hd�� mdZaZgguo� \�
Zdl_���H^gZdh�ih�h^ghjh^guf�]jmaZf��ih]jm`_gguf�h^gbf�]jmahhlijZ\bl_�
e_f�gZ�h^ghc�klZgpbb�hlijZ\e_gby�\�Z^j_k�h^gh]h�]jmahihemqZl_ey�gZ�h^gm�
klZgpbx�gZagZq_gby��^himkdZ_lky�ij_^ty\e_gb_�h^ghc�ij_l_gabb�gZ�]jmiim�
hlijZ\hd��gh�g_�[he__�iylb��>ey�ij_l_gabhgguo�lj_[h\Zgbc��\hagbdZxsbo�
ba�^jm]bo�hkgh\Zgbc��ih^h[guo�h]jZgbq_gbc�g_�ij_^mkfhlj_gh� 
Ke_^m_l�hlf_lblv��qlh�g_ijZ\bevgh_�Z^j_kh\Zgb_�ij_l_gabb�ijb\h^bl�d�

\ha\jZlm�ij_l_gabb�aZy\bl_ex�[_a�jZkkfhlj_gby�__�ih�kms_kl\m��ijbq_f�h[�
hldehg_gbb�ij_l_gabb� __� aZy\bl_ev�^he`_g�[ulv�ibkvf_ggh� m\_^hfe_g� kh�
kkuedhc�gZ�khhl\_lkl\mxsbc�imgdl�M@L�beb�f_`^mgZjh^guo�kh]eZr_gbc�
k�mdZaZgb_f��dhfm�ke_^m_l�Z^j_kh\Zlv�^Zggmx�ij_l_gabx� 
Kh]eZkgh�i� ����M@L�i_j_\haqbd��;_ehjmkkdZy�`_e_agZy�^hjh]Z�^he`gu�

jZkkfhlj_lv�ij_^ty\e_ggmx�ij_l_gabx�\�ljb^pZlb^g_\guc�kjhd�kh�^gy�__�
ihemq_gby��LZdhc�kjhd�mklZgh\e_g�\�khhl\_lkl\bb�kh�kl� ����=D�b�y\ey_lky�
_^bguf�ih�\k_f�ij_l_gabyf�g_aZ\bkbfh�hl�bo�hkgh\Zgbc� 
LZd� dZd� gZjmr_gb_� ihjy^dZ� b� kjhdh\� ij_^ty\e_gby� ij_l_gabb� ij_^h�

klZ\ey_l� i_j_\haqbdm�� ;_ehjmkkdhc� `_e_aghc� ^hjh]_� ijZ\h� g_� jZkkfZljb�
\Zlv�ij_l_gabx�ih�kms_kl\m��\ha\jZlb\�ijbeh`_ggu_�d�g_c�^hdmf_glu�aZ�
y\bl_ex��Bgkljmdpb_c�ih�Zdlh\h-ij_l_gabhgghc�jZ[hl_�[15] ij_^mkfhlj_gh�
\�i_j\mx�hq_j_^v�ijb�ihklmie_gbb�ij_l_gabb�ijh\_jblv� 
± ijZ\bevghklv�Z^j_kh\Zgby�ij_l_gabb� 
± gZebqb_�ijZ\Z�gZ�aZy\e_gb_�ij_l_gabb� 
± kh[ex^_gb_�kjhdZ�gZ�aZy\e_gb_�ij_l_gabb� 
± gZebqb_� ijbeh`_gguo� d� aZy\e_gbx� ^hdmf_glh\�� ij_^mkfhlj_gguo�

M@L�beb�f_`^mgZjh^gufb� kh]eZr_gbyfb�� Z� lZd`_�ijbgZ^e_`ghklv�^hdm�
f_glh\�d�^Zgghc�ij_l_gabb� 
± gZebqb_�^hdmf_glh\��ih^l\_j`^Zxsbo�h[klhyl_evkl\Z��ihkem`b\rb_�

hkgh\Zgb_f�d�\hagbdgh\_gbx�bfms_kl\_gghc�hl\_lkl\_gghklb�i_j_\haqbdZ�
b�jZaf_jZ�kmffu�ij_l_gabb� 
± ijZ\bevghklv�hnhjfe_gby�ij_l_gabhggh]h�aZy\e_gby� 
Ijb�g_ijbeh`_gbb�d�ij_l_gabhgghfm�aZy\e_gbx�ij_^mkfhlj_gguo�M@L�

beb�f_`^mgZjh^gufb�kh]eZr_gbyfb�^hdmf_glh\�eb[h�ijbeh`_gbb�^hdmf_g�
lh\��g_�hlghkysboky�d�^Zgghc�hlijZ\d_��lZdh_�aZy\e_gb_�\f_kl_�kh�\k_fb�ijb�
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eh`_gbyfb�^he`gh�[ulv�\ha\jZs_gh�aZy\bl_ex�g_�iha^g__���-^g_\gh]h�kjhdZ�
\h�\gmljbj_kim[ebdZgkdhf�khh[s_gbb�beb���-^g_\gh]h�kjhdZ�\�f_`^mgZjh^�
ghf�khh[s_gbb�kh�^gy�ihemq_gby�ij_l_gabb��AZy\bl_ev�\�wlhf�kemqZ_��mkljZ�
gb\�g_^hklZldb��bf__l�ijZ\h� \gh\v�h[jZlblvky� k�ij_l_gab_c� d�i_j_\haqbdm��
;_ehjmkkdhc�`_e_aghc�^hjh]_�\�ij_^_eZo�kjhdh\��mklZgh\e_gguo�i� ����M@L��
Ijb�ih\lhjghf�ij_^ty\e_gbb�ij_l_gabb�kjhd�__�jZkkfhlj_gby�bkqbkey_lky�k�
fhf_glZ�ih\lhjgh]h��Z�g_�i_j\hgZqZevgh]h�ihklmie_gby� 
Ke_^m_l�hlf_lblv��qlh�\ha\jZl�ij_l_gabb�aZy\bl_ex�[_a�jZkkfhlj_gby�__�

i_j_\haqbdhf�� ;_ehjmkkdhc� `_e_aghc� ^hjh]hc� ih� kms_kl\m� \ke_^kl\b_�
gZjmr_gby�aZy\bl_e_f�ihjy^dZ�ij_l_gabhggh]h�mj_]mebjh\Zgby�\hagbdr_]h�
kihjZ�g_�y\ey_lky�hldZahf�\�m^h\e_l\hj_gbb�ij_l_gabb�b�g_�^Z_l�ijZ\Z�gZ�
h[jZs_gb_�k�bkdhf�\�km^� 
?keb�ijb�ij_^\Zjbl_evghf�jZkkfhlj_gbb�ij_l_gabb�i_j_\haqbdhf��;_eh�

jmkkdhc�`_e_aghc� ^hjh]hc� hij_^_ey_lky�� qlh� hgZ� ij_^ty\e_gZ� ijZ\bevgh� b�
aZy\bl_e_f� kh[ex^_gu� \k_� ij_^mkfhlj_ggu_� M@L� beb� f_`^mgZjh^gufb�
kh]eZr_gbyfb�lj_[h\Zgby��lh�lZdZy�ij_l_gaby�jZkkfZljb\Z_lky�ih�kms_kl\m� 
Kh]eZkgh�Bgkljmdpbb�ih�Zdlh\h-ij_l_gabhgghc�jZ[hl_� [15] \�wlhf�kem�

qZ_�g_h[oh^bfh�\uihegblv�ke_^mxs__� 
± hij_^_eblv� ij_^_eu� hl\_lkl\_gghklb�i_j_\haqbdh\�� mqZkl\h\Z\rbo� \�

^Zgghc�i_j_\had_� 
± ihemqblv�dhff_jq_kdb_�Zdlu�kh�\k_fb�ijbeh`_gbyfb b�aZdexq_gb_f�h�

ijh\_^_gghf�jZkke_^h\Zgbb� 
± ijh\_jblv� b� mklZgh\blv� gZebqb_� \� ^_ckl\bl_evghklb� b� jZaf_j� g_kh�

ojZgghklb�]jmaZ�ijb�i_j_\had_� 
± ijh\_jblv�b�mklZgh\blv��ijb� dZdbo�h[klhyl_evkl\Zo�ijhbahreZ�g_kh�

ojZgghklv�]jmaZ��Z�\�g_h[oh^bfuo�kemqZyo�ijhba\_klb�^hihegbl_evgh_�jZk�
ke_^h\Zgb_�ijbqbg�g_khojZgghklb�]jmaZ� 
± ijh\_jblv�jZkq_l� aZy\bl_ey�ij_l_gabb�b�hij_^_eblv� kmffm��ih^e_`Z�

smx�\haf_s_gbx�aZ�mljZlm��g_^hklZqm��ihjqm�beb�ih\j_`^_gb_�]jmaZ� 
± ijh\_jblv� ijbeh`_ggu_� d� ij_l_gabhgghfm� aZy\e_gbx� ^hdmf_glu� b�

mklZgh\blv�gZebqb_�beb�hlkmlkl\b_�\�wlbo�^hdmf_glZo�dZdbo-eb[h�^hibkhd�
b�bkijZ\e_gbc��g_�aZ\_j_gguo�\�mklZgh\e_gghf�ihjy^d_� 
± ijb� mklZgh\e_gbb� gZebqby� \bgu� \� g_khojZgghc� i_j_\had_� bghkljZg�

guo�i_j_\haqbdh\�gZijZ\blv�ij_l_gabx�k�^hdmf_glZfb��ih^l\_j`^Zxsbfb�
wlm� hl\_lkl\_gghklv�� dhfi_l_glguf� hj]ZgZf� hl\_lkl\_gguo� i_j_\haqbdh\��
mklZgh\e_gguf�KF=K�� 
LZd��ijb�g_khojZgghklb� ]jmaZ�g_h[oh^bfh�ijh\_jblv� khhl\_lkl\b_� k\_�

^_gbc��kh^_j`Zsboky�\�dhff_jq_kdbo�ZdlZo��k\_^_gbyf�\�kdeZ^kdbo�ijb_f�
guo� ZdlZo� ]jmahihemqZl_ey�b� ZdlZo� wdki_jlbau��ijZ\bevghklv� khklZ\e_gby�
mdZaZgguo� ^hdmf_glh\�� khhl\_lkl\b_� kZfh]h� ]jmaZ�� lZju� b� miZdh\db� mklZ�
gh\e_gguf�lj_[h\Zgbyf��gZebqb_�Zdlh\�gZ�mgbqlh`_gb_�]jmaZ�b�j_ZebaZpbx�
_]h�k�mp_gdhc��Z�lZd`_�gZebqb_�^jm]bo�h[klhyl_evkl\��k\b^_l_evkl\mxsbo�h�
\bg_�]jmahhlijZ\bl_ey�beb�]jmahihemqZl_ey�\�g_khojZgghklb�]jmaZ� 
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Ijb� hij_^_e_gbb� jZaf_jZ� kmffu�� ih^e_`Zs_c� \haf_s_gbx� aZ� g_kh�
ojZgghklv�]jmaZ��\�i_j\mx�hq_j_^v�mklZgZ\eb\Z_lky��ijZ\bevgh�eb�mdZaZgZ�\�
ij_l_gabhgghf� aZy\e_gbb� p_gZ� b� klhbfhklv� mljZq_ggh]h�� g_^hklZxs_]h��
ih\j_`^_ggh]h�eb[h�bkihjq_ggh]h�]jmaZ�b�ijZ\bevgh�eb�bkqbke_gZ�h[sZy�
kmffZ�ij_l_gabb��dhlhjZy�^he`gZ�hij_^_eylvky�gZ�hkgh\Zgbb�^Zgguo�h�jZa�
f_jZo�ms_j[Z��ijb\_^_gguo�\�dhff_jq_kdhf�Zdl_�b�Zdl_�wdki_jlbau� 
<� khhl\_lkl\bb� k� i� ���� M@L� i_j_\haqbd�� ;_ehjmkkdZy� `_e_agZy� ^hjh]Z�

^he`gu�khh[sblv�h�j_amevlZlZo�jZkkfhlj_gby�ij_l_gabb�__�aZy\bl_ex�\�mklZ�
gh\e_ggu_�kjhdb������^g_c�kh�^gy�ihemq_gby�ij_l_gabb��\�ibkvf_gghf�\b^_� 
Ijb� hldehg_gbb�ij_l_gabb�beb� __� qZklbqghf� m^h\e_l\hj_gbb� \� hl\_l_�

i_j_\haqbdZ�� ;_ehjmkkdhc� `_e_aghc� ^hjh]b� gZ^e_`bl� mdZaZlv� hkgh\Zgby�
lZdh]h�j_r_gby�kh� kkuedhc�gZ� khhl\_lkl\mxsb_�imgdlu�M@L�beb�^jm]bo�
ghjfZlb\guo�ijZ\h\uo�Zdlh\��?keb�ij_l_gaby�hldehg_gZ�kh�kkuedhc�gZ�Zdl��
h�dhlhjhf�aZy\bl_ex�g_ba\_klgh��lh�ijb�m\_^hfe_gbb�h[�wlhf�ke_^m_l�\u�
keZlv�aZy\bl_ex�dhibx�wlh]h�ZdlZ��Ij_^klZ\e_ggu_�k�ij_l_gab_c�^hdmf_g�
lu�\ha\jZsZxlky�aZy\bl_ex� 
<�m\_^hfe_gbb�h�ijbagZgbb�ij_l_gabb�iheghklvx�beb�qZklbqgh�i_j_\ha�

qbd��;_ehjmkkdZy�`_e_agZy�^hjh]Z�^he`gu�mdZaZlv��\�dZdhc�kmff_�m^h\e_l\h�
j_gZ�ij_l_gaby��Ijb�wlhf�\�kemqZ_�ihegh]h�m^h\e_l\hj_gby�ij_l_gabb�ij_^�
klZ\e_ggu_� aZy\bl_e_f� ^hdmf_glu� _fm� g_� \ha\jZsZxlky�� Z� hklZxlky� m�
i_j_\haqbdZ�� ;_ehjmkkdhc� `_e_aghc� ^hjh]b�� i_j_qbkeyxsbo� ijbagZggmx�
�iheghklvx�beb�qZklbqgh��ih�ij_l_gabb�^_g_`gmx�kmffm�aZy\bl_ex�>14]. 
<�l_o�kemqZyo��dh]^Z�]jma�[ue�i_j_Z^j_kh\Zg�beb�\u^Zg�^jm]hfm�]jmahih�

emqZl_ex��b�\�j_amevlZl_�jZkkfhlj_gby�ij_l_gabb�mklZgh\e_gh��qlh�i_j_Z^j_�
kh\dZ� �\u^ZqZ�� \uiheg_gZ� \� gZ^e_`Zs_f� ihjy^d_� �kh]eZkgh�M@L� b�II=���
i_j_\haqbd��;_ehjmkkdZy�`_e_agZy� ^hjh]Z� hldehgyxl� ij_l_gabx� �aZy\bl_ex�
\ha\jZsZxlky�ijbeh`_ggu_�d�ij_l_gabb�^hdmf_glu��k�h[yaZl_evguf�mdZaZ�
gb_f, ih� qv_fm� aZy\e_gbx� ijhba\_^_gZ� i_j_Z^j_kh\dZ� beb� \u^ZqZ� ]jmaZ��
< ibkvf_gghf� m\_^hfe_gbb� aZy\bl_ex� ^he`gh� [ulv� lZd`_� khh[s_gh� ]^_��
dh]^Z�b�dZdhfm�gh\hfm�]jmahihemqZl_ex�\u^Zg�]jma�^ey�hkms_kl\e_gby�g_ih�
kj_^kl\_ggh]h�jZkq_lZ�k�nZdlbq_kdbf�]jmahihemqZl_e_f�eb[h�k�]jmahhlijZ\b�
l_e_f��ih�aZy\e_gbx�dhlhjh]h�\uiheg_gZ�i_j_Z^j_kh\dZ�beb�\u^ZqZ�]jmaZ� 

 
6.5 Hkh[_gghklb�ij_^ty\e_gby�b�jZkkfhlj_gby�ij_l_gabc� 
       ih�i_j_\hadZf�]jmah\�\�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�khh[s_gbb 

 
Ihjy^hd�ij_^ty\e_gby�b�jZkkfhlj_gby�ij_l_gabc��\hagbdZxsbo�ijb�i_�

j_\hadZo�]jmah\�\�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�khh[s_gbb�j_]mebjm�
_lky�KF=K�b�KB� d�KF=K� >16]��Ke_^m_l�hlf_lblv��qlh� ZgZeh]bqgh�gZpbh�
gZevghfm� aZdhgh^Zl_evkl\m� ^h� ij_^ty\e_gby� bkdZ� d� i_j_\haqbdm� \�
jZkkfZljb\Z_fhf� kemqZ_� g_h[oh^bfh� ij_^ty\e_gb_� _fm� khhl\_lkl\mxs_c�
ij_l_gabb��qlh�ij_^mkfhlj_gh� � �� kl� ���KF=K�� l� _�� lZd`_�^_ckl\m_l�h[yaZ�
l_evguc�ij_l_gabhgguc�ihjy^hd�^hkm^_[gh]h�jZaj_r_gby�kihjh\�  
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Kh]eZkgh�kl� ���KF=K�ijZ\hf�ij_^ty\e_gby�ij_l_gabb�d�i_j_\haqbdm�h[�
eZ^Zxl�hlijZ\bl_ev�b�ihemqZl_ev��Ih�ij_l_gabyf�h� \ha\jZl_�i_j_[hjZ�ijh�
\haguo� ieZl_`_c� lZdh_� `_� ijZ\h� \� \b^_� bkdexq_gby� ba� h[s_]h� ijZ\beZ�
ij_^hklZ\e_gh ebpm��hieZlb\r_fm� wlb�ijh\hagu_�ieZl_`b�\� khhl\_lkl\bb� k�
� ��kl� ���KF=K (dZd�ijZ\beh��lZdbf�ebphf�y\ey_lky�wdki_^blhj��ij_^klZ\�
eyxsbc�bgl_j_ku�hlijZ\bl_ey�beb�ihemqZl_ey�gZ�hkgh\Zgbb� khhl\_lkl\mx�
s_]h�^h]h\hjZ)��Hl^_evgh�KF=K�\u^_ey_l�ijZ\h�gZ�ij_^ty\e_gb_�ij_l_gabb�
�\�^Zevg_cr_f�ijb�g_h[oh^bfhklb�b�bkdZ��d�i_j_\haqbdm� aZ�mljZlm�beb�ih�
\j_`^_gb_�\Z]hgZ�± lZdh_�ijZ\h�ijbgZ^e_`bl�\�wlhf�kemqZ_�\eZ^_evpm�\Z]hgZ�
�kl� ��� KF=K��� I_j_mklmidZ� ijZ\Z� lj_[h\Zgby� �ij_^ty\e_gby� ij_l_gabb��
KF=K�g_�^himkdZ_lky�� 
Ihjy^hd�ij_^ty\e_gby�ij_l_gabc��\hagbdZxsbo�ijb�i_j_\hadZo�]jmah\�\�

f_`^mgZjh^ghf�`_e_agh^hjh`ghf�khh[s_gbb��mklZgh\e_g�KF=K� �kl� ���b�
����ke_^mxsbf�h[jZahf� 
± hlijZ\bl_e_f�± d�^h]h\hjghfm�i_j_\haqbdm��i_j_\haqbdm��dhlhjuc�aZ�

dexqbe�k�hlijZ\bl_e_f�^h]h\hj�i_j_\hadb�\�khhl\_lkl\bb�k�KF=K�� 
± ihemqZl_e_f ± d�i_j_\haqbdm��\u^Zxs_fm�]jma� 
± \eZ^_evp_f�\Z]hgZ��ih�ij_l_gabyf�aZ�mljZlm�beb�ih\j_`^_gb_�\Z]hgZ��± 

d�i_j_\haqbdm��\�\_^_gbb�dhlhjh]h�gZoh^beky�\Z]hg�\�fhf_gl�_]h�ih\j_`^_�
gby�beb�mljZlu� 
AZy\bl_ev�ij_l_gabb� �ij_l_g^Zl_ev��h[yaZg�ijbeh`blv� d�ij_l_gabb�h[hkgh�

\u\Zxsb_�__�^hdmf_glu��i_j_q_gv�dhlhjuo�\�aZ\bkbfhklb�hl�hkgh\Zgby�ij_l_g�
abb�b�ij_^ty\eyxs_]h� __� ebpZ�hij_^_e_g� \�ijbeh`_gbb� �� d�KF=K� ©IjZ\beZ�
i_j_\hahd�]jmah\ª��^Ze__�± IjZ\beZ���<�khhl\_lkl\bb�k�IjZ\beZfb�d�ij_l_gabb�
aZy\bl_e_f�^he`gu�[ulv�ijbeh`_gu�ke_^mxsb_�^hdmf_glu�\�ih^ebggbdZo� 

1) ijb�mljZl_�]jmaZ: 
± hlijZ\bl_ev�± ^m[ebdZl�gZdeZ^ghc��ebkl���gZdeZ^ghc�� 
± ihemqZl_ev� ± ^m[ebdZl� gZdeZ^ghc� �ebkl� �� gZdeZ^ghc�� beb� hjb]bgZe�

gZdeZ^ghc��ebkl���gZdeZ^ghc��b�ebkl�m\_^hfe_gby�h�ijb[ulbb�]jmaZ��ebkl���
gZdeZ^ghc��k�hlf_ldhc�i_j_\haqbdZ�h�g_ijb[ulbb�]jmaZ�\�]jZn_�©>ZlZ�ijb�
[ulbyª gZdeZ^ghc� 

2) ijb�g_^hklZq_��ih\j_`^_gbb��ihjq_�]jmaZ: 
± hlijZ\bl_ev�beb�ihemqZl_ev�± hjb]bgZe�gZdeZ^ghc��ebkl���gZdeZ^ghc���

ebkl�m\_^hfe_gby�h�ijb[ulbb�]jmaZ��ebkl���gZdeZ^ghc��b�dhff_jq_kdbc�Zdl��
\u^Zgguc�ihemqZl_ex�i_j_\haqbdhf�gZ�klZgpbb�gZagZq_gby� 

3) ijb�ijhkjhqd_�\�^hklZ\d_�]jmaZ��ij_\ur_gbb�kjhdZ�^hklZ\db: 
± hlijZ\bl_ev�beb�ihemqZl_ev�± hjb]bgZe�gZdeZ^ghc��ebkl���gZdeZ^ghc��

b�ebkl�m\_^hfe_gby�h�ijb[ulbb�]jmaZ��ebkl���gZdeZ^ghc�; 
4) ijb�i_j_[hj_�ijh\haguo�ieZl_`_c 
± hlijZ\bl_ev�± ^m[ebdZl�gZdeZ^ghc��ebkl���gZdeZ^ghc��beb�^jm]hc�^h�

dmf_gl�\�khhl\_lkl\bb�k�gZpbhgZevguf�aZdhgh^Zl_evkl\hf��^_ckl\mxsbf�\�
f_kl_�ij_^ty\e_gby�ij_l_gabb� 
± ihemqZl_ev�± hjb]bgZe�gZdeZ^ghc��ebkl���gZdeZ^ghc� b�ebkl�m\_^hfe_�

gby�h�ijb[ulbb�]jmaZ��ebkl���gZdeZ^ghc�� 
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± ebph�� hieZlb\r__� ijh\hagu_� ieZl_`b� \� khhl\_lkl\bb� k� � �� kl� 31 
KF=K, ± ^hdmf_glu��ih^l\_j`^Zxsb_�_]h�ij_l_gabhggu_�lj_[h\Zgby� 
GZdeZ^gZy�b� dhff_jq_kdbc� Zdl� \� hlebqbb� hl� lj_[h\Zgby�M@L� \h� \k_o�

kemqZyo�ijbdeZ^u\Zxlky�d�ij_l_gabhgghfm�aZy\e_gbx�\�ih^ebggbdZo� 
MdZaZgguc� \ur_� i_j_q_gv� ^hdmf_glh\� g_� y\ey_lky� bkq_jiu\Zxsbf��

Djhf_� hij_^_e_ggh]h� ebklZ� gZdeZ^ghc� b� dhff_jq_kdh]h� ZdlZ�� aZy\bl_ev�
ij_l_gabb� \� khhl\_lkl\mxsbo� kemqZyo� ^he`_g� ijbeh`blv� b� ^jm]b_� ^hdm�
f_glu��h[hkgh\u\Zxsb_�_]h�lj_[h\Zgby��LZd��d�ij_l_gabyf�ih�mljZl_��g_^h�
klZq_�� ih\j_`^_gbx� beb� ihjq_� ]jmaZ� h[yaZl_evguf� y\ey_lky� ijbeh`_gb_�
^hdmf_glh\��ih^l\_j`^Zxsbo�klhbfhklv�]jmaZ��Ijb�ij_^ty\e_gbb�ij_l_g�
abb�h�\ha\jZl_�i_j_[hjZ�ijh\haguo�ieZl_`_c�\�dZq_kl\_�h[hkgh\Zgby�lj_[h�
\Zgbc� ^he`gu� ijbdeZ^u\Zlvky� ^hdmf_gl�� ih^l\_j`^Zxsbc� nZdl� hieZlu�
hij_^_e_gghc� ^_g_`ghc� kmffu�� b� ^hdmf_glu�� k\b^_l_evkl\mxsb_� h� g_�
h[hkgh\Zgghf� ihemq_gbb� hij_^_e_gghc� kmffu� i_j_\haqbdhf�� dhlhjmx� b�
ke_^m_l�\ha\jZlblv�aZy\bl_ex�ij_l_gabb�[9].  
Kh]eZkgh�� ��kl� ���KF=K�ijZ\h�ij_^ty\e_gby�ij_l_gabb�b�bkdZ�\hagbdZ_l� 
���h�\haf_s_gbb�aZ�g_^hklZqm��ih\j_`^_gb_��ihjqm�]jmaZ��Z�lZd`_�aZ�ij_�

\ur_gb_�kjhdZ�^hklZ\db�± kh�^gy�\u^Zqb�]jmaZ�ihemqZl_ex� 
���h�\haf_s_gbb�aZ�mljZlm�]jmaZ�± ih�bkl_q_gbb����^g_c�ihke_�bkl_q_gby�

kjhdZ�^hklZ\db� 
���h�\ha\jZl_�i_j_[hjh\�ijh\haguo�ieZl_`_c�± kh�^gy�mieZlu�ijh\haguo�

ieZl_`_c� 
���^ey�\k_o�hklZevguo�lj_[h\Zgbc� ± kh�^gy�gZklmie_gby�h[klhyl_evkl\��

ihkem`b\rbo�hkgh\Zgb_f�^ey�bo�ij_^ty\e_gby� 
Kibkhd� Z^j_kh\�i_j_\haqbdh\��ih� dhlhjuf�gZijZ\ey_lky�ij_l_gaby� ^ey�

jZkkfhlj_gby��ijb\_^_g�\�ijbeh`_gbb����©BgnhjfZpbhggh_�jmdh\h^kl\hª��
d� KF=K�� Ij_l_gabb�� ij_^ty\ey_fu_� gZ� hkgh\Zgbb� KF=K�� \� J_kim[ebd_�
;_eZjmkv� gZijZ\eyxlky� \� khhl\_lkl\mxsb_� ij_^ijbylby� b� ih^jZa^_e_gby�
;_ehjmkkdhc�`_e_aghc�^hjh]b�\�aZ\bkbfhklb�hl�hkgh\Zgby�ij_l_gabb� 
��� \� kem`[m� ]jmah\hc� jZ[hlu� b� \g_rg_wdhghfbq_kdhc� ^_yl_evghklb� ± 

ij_l_gabb�ih�g_khojZgguf�i_j_\hadZf� 
���\�JMI� ©=eZ\guc�jZkq_lguc�bgnhjfZpbhgguc�p_gljª� ± ij_l_gabb�h�

\ha\jZl_� i_j_[hjZ� ijh\haguo� ieZl_`_c�� g_mklh_d�� Z� lZd`_� h� ij_\ur_gbb�
kjhdZ�^hklZ\db�]jmaZ� 
���\�kem`[m�\Z]hggh]h�ohayckl\Z�± ij_l_gabb�aZ�mljZlm��ih\j_`^_gb_�\Z]hgZ� 
Kh]eZkgh�KF=K��� ��kl� ����ij_l_gaby�ij_^ty\ey_lky�ih�dZ`^hc�hlijZ\d_�

\�hl^_evghklb��djhf_�ke_^mxsbo�bkdexq_gbc� 
���ij_l_gaby�h� \ha\jZl_�i_j_[hjZ�ijh\haguo�ieZl_`_c�fh`_l�ij_^ty\�

eylvky�ih�g_kdhevdbf�hlijZ\dZf�\f_kl_� 
���ijb�khklZ\e_gbb�ih�g_kdhevdbf�hlijZ\dZf�h^gh]h�dhff_jq_kdh]h�ZdlZ�

ij_l_gaby�ij_^ty\ey_lky�gZ�\k_�hlijZ\db��mdZaZggu_�\�wlhf�Zdl_� 
<�khhl\_lkl\bb�k�� ��kl� ���KF=K�i_j_\haqbd�^he`_g�\�l_q_gb_�����^g_c�

kh�^gy�ihemq_gby�ij_l_gabb�jZkkfhlj_lv�__��^Zlv�hl\_l�aZy\bl_ex�b�ijb�ihe�
ghf�beb�qZklbqghf�ijbagZgbb�ij_l_gabb�mieZlblv�_fm�ijbqblZxsmxky�kmf�
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fm��GZ�\k_�\j_fy�jZkkfhlj_gby�ij_l_gabb� �^h�ij_^hklZ\e_gby�i_j_\haqbdhf�
hl\_lZ�gZ ij_l_gabx�beb�bkl_q_gby�fZdkbfZevgh]h�kjhdZ�jZkkfhlj_gby�± 180 
^g_c�� l_q_gb_� kjhdZ�^Z\ghklb��mklZgh\e_ggh]h�^ey�ij_^ty\e_gby� d�i_j_\ha�
qbdm� bkdZ� kl� ��� KF=K�� ijbhklZgZ\eb\Z_lky�� Ghjfhc� KF=K�� dZd� b� M@L��
mklZgh\e_gh��qlh�ijb�qZklbqghf�beb�iheghf�hldehg_gbb�ij_l_gabb�i_j_\ha�
qbd�h[yaZg� khh[sblv�ij_l_g^Zl_ex�hkgh\Zgb_�hldehg_gby�ij_l_gabb�b�\ha�
\jZlblv�ijbeh`_ggu_�d�ij_l_gabb�^hdmf_glu� 
Ijb� jZkkfhlj_gbb� ij_l_gabc�� \hagbdZxsbo� ijb� i_j_\hadZo� ]jmah\� \�

f_`^mgZjh^ghf�`_e_agh^hjh`ghf�khh[s_gbb��f_`^m�i_j_\haqbdZfb�mklZ�
gh\e_g� hkh[uc� ihjy^hd�� j_]eZf_glbjm_fuc� KB� d� KF=K�� Djhf_� KB� d�
KF=K�wlhl�\hijhk�fh`_l�[ulv�ij_^mkfhlj_g�b�\�^h]h\hjZo��aZdexq_gguo�
f_`^m�hl^_evgufb�i_j_\haqbdZfb� 

 Kh]eZkgh�KB�d�KF=K�i_j_\haqbd��d�dhlhjhfm�ij_^ty\e_gZ�ij_l_gaby�\�
khhl\_lkl\bb�kh�kl� ���KF=K��y\ey_lky�j_]mebjmxsbf�i_j_\haqbdhf��Ijb�
wlhf�hij_^_e_gh��qlh�\�kemqZ_��dh]^Z�ij_l_gaby�ij_^ty\e_gZ�g_�d�j_]mebjm�
xs_fm�i_j_\haqbdm��ihemqb\rbc�__�i_j_\haqbd�\ha\jZsZ_l�ij_l_gabx�aZ�
y\bl_ex�[_a�jZkkfhlj_gby�\�kjhd�g_�iha^g__����^g_c�kh�^gy�__�ihklmie_gby�
k mdZaZgb_f�ijbqbg�\ha\jZlZ�b�i_j_\haqbdZ��dhlhjhfm�ke_^m_l�ij_^ty\blv�
ij_l_gabx� 
<�khhl\_lkl\bb�k�KB�d�KF=K j_]mebjmxsbc�i_j_\haqbd��ihemqb\�ij_l_g�

abx��\���-^g_\guc�kjhd�^he`_g�ijh\_jblv�ijZ\bevghklv�hnhjfe_gby��khhl\_l�
kl\b_� ijbeh`_gguo� d� ij_l_gabb� ^hdmf_glh\ mdZaZgguf� \ur_� lj_[h\Zgbyf�
kl� ���KF=K� 
?keb� d�ij_l_gabb�ijbeh`_gu�\k_�g_h[oh^bfu_�^hdmf_glu��i_j_\haqbd�

ijhklZ\ey_l�gZ�ij_l_gabhgghf� aZy\e_gbb�b�gZ�ijbeh`_gguo�d�g_fm�^hdm�
f_glZo�ij_l_gabhgguc�rl_fi_ev��kh^_j`Zsbc�gZbf_gh\Zgb_�i_j_\haqbdZ��
^Zlm� ihklmie_gby� ij_l_gabb� b� ghf_j� ij_l_gabhggh]h� ^_eZ��<� kemqZyo� g_�
ijbeh`_gby� \k_o� g_h[oh^bfuo� ^hdmf_glh\� beb� ijbeh`_gby� gZdeZ^ghc��
dhff_jq_kdh]h�ZdlZ�\�dhibyo�i_j_\haqbd�\�lhl�`_�kjhd�����^g_c�k�fhf_glZ�
ihklmie_gby��\ha\jZsZ_l�ij_l_gabx�aZy\bl_ex�[_a�ijhklZ\e_gby�dZe_g^Zj�
gh]h�rl_fi_ey�[16]. 
J_]mebjmxsbc� i_j_\haqbd�� mklZgh\b\� ijZ\bevghklv� hnhjfe_gby� ij_�

l_gabb�� ^he`_g� ijh\_jblv� gZebqb_� ijZ\Z� aZy\bl_ey� gZ� ij_^ty\e_gb_� ij_�
l_gabb�b�kh[ex^_gb_�bf�kjhdZ�^Z\ghklb��lZd�dZd�\�kemqZ_�hlkmlkl\by�m�ij_�
l_g^Zl_ey�lZdh]h�ijZ\Z�beb�bkl_q_gby�mklZgh\e_gguo�kl� ���KF=K�kjhdh\�
^Z\ghklb�gZ�fhf_gl�ih^Zqb�ij_l_gabb��j_]mebjmxsbc�i_j_\haqbd�hldehgy�
_l�ij_l_gabx�b�\ha\jZsZ_l�__�aZy\bl_ex� 
?keb�j_]mebjmxsbc�i_j_\haqbd�mklZgZ\eb\Z_l��qlh�ih�^Zgghc�i_j_\had_�

hlkmlkl\m_l�hl\_lkl\_gghklv�mqZkl\h\Z\rbo� \�g_c�i_j_\haqbdh\�� lh�hg�hl�
dehgy_l�ij_l_gabx�kh]eZkgh�kl� ���KF=K��Ijb�ij_^iheh`_gbb�j_]mebjmx�
sbf�i_j_\haqbdhf�h[hkgh\Zgghklb�ij_l_gabhggh]h�lj_[h\Zgby��hg�^he`_g�
hij_^_eblv��dZdb_�i_j_\haqbdb�y\eyxlky�beb�fh]eb�[u�[ulv�hl\_lkl\_ggu�
fb� �^Ze__� ± hl\_lkl\_ggu_�i_j_\haqbdb���<�wlhf�kemqZ_�gZ�hkgh\Zgbb�jZk�
kfhlj_gby�ij_l_gabb�j_]mebjmxsbc�i_j_\haqbd� 
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± kZfhklhyl_evgh�ijbgbfZ_l�j_r_gb_�h�\uieZl_� aZy\bl_ex�kmffu�\ha�
f_s_gby�ms_j[Z�ijb�ijbagZgbb�k\h_c�bkdexqbl_evghc�hl\_lkl\_gghklb� 
± ijbgbfZ_l�j_r_gb_�ih�j_amevlZlZf�kh\f_klgh]h�jZkkfhlj_gby�k�^jm�

]bfb�i_j_\haqbdZfb��_keb�hgb�iheghklvx�beb�qZklbqgh�y\eyxlky�eb[h�fh�
]ml�y\eylvky�hl\_lkl\_ggufb�i_j_\haqbdZfb� 
>ey� kh\f_klgh]h� jZkkfhlj_gby� ij_l_gabb� j_]mebjmxsbc� i_j_\haqbd�

^he`_g�\���-^g_\guc�kjhd�kh�^gy�__�ihemq_gby�gZijZ\blv�k�khijh\h^bl_ev�
guf�ibkvfhf�ih^ebggbd�ij_l_gabhggh]h�aZy\e_gby�kh�\k_fb�ijbeh`_ggu�
fb�d�g_fm�^hdmf_glZfb�hl\_lkl\_gghfm�i_j_\haqbdm�^ey�jZkkfhlj_gby�(ijb�
i_j_\had_� ]jmaZ� lj_fy�b� [he__�i_j_\haqbdZfb� ± h^ghfm� ba� hl\_lkl\_gguo�
i_j_\haqbdh\� ± ih^ebggbdb�� Z� hklZevguf� hl\_lkl\_gguf� i_j_\haqbdZf� ± 
dhibx� khijh\h^bl_evgh]h� ibkvfZ� ^ey� k\_^_gby)�� <� khijh\h^bl_evghf�
ibkvf_�j_]mebjmxsbc�i_j_\haqbd�mdZau\Z_l�ijbqblZxsbcky�dZ`^hfm�hl�
\_lkl\_gghfm�i_j_\haqbdm�kjhd�gZ�jZkkfhlj_gb_�ij_l_gabb�[9]. 
<h�\k_o�kemqZyo��dh]^Z hl\_lkl\_gguc�i_j_\haqbd�khh[sZ_l�j_]mebjmx�

s_fm�i_j_\haqbdm�h�ijbagZgbb�ij_l_gabb��ihke_^gbc�khh[sZ_l�h[�m^h\e_�
l\hj_gbb�ij_l_gabb�aZy\bl_ex�b�\uieZqb\Z_l�_fm�kmffm�\haf_s_gby��Ijb�
khh[s_gbb� hl\_lkl\_gguf� i_j_\haqbdhf� j_]mebjmxs_fm� h� iheghf� beb�
qZklbqghf�hldehg_gbb�ij_l_gabb�j_]mebjmxsbc�i_j_\haqbd�m\_^hfey_l�h[�
wlhf�aZy\bl_ey�ij_l_gabb�b�\uieZqb\Z_l�_fm�ijbagZggmx�qZklv�kmffu �g_�
ih^e_`bl�m^h\e_l\hj_gbx�ij_l_gaby�ih�h^ghc�hlijZ\d_�gZ�kmffm��wd\b\Z�
e_glgmx� ���r\_cpZjkdbf� njZgdZf� b� f_g__�. Ijb� g_ihemq_gbb� hl� hl\_l�
kl\_ggh]h� i_j_\haqbdZ� \� mklZgh\e_gguc� \� aZ\bkbfhklb� hl� hkgh\Zgby� ij_�
l_gabb�kjhd�hl\_lZ�gZ�gZijZ\e_ggmx�ij_l_gabx�j_]mebjmxsbc�i_j_\haqbd�
kZfhklhyl_evgh� ijbgbfZ_l� j_r_gb_� ih� kms_kl\m� aZy\e_gghc� ij_l_gabb��
jZkkfZljb\Zy�__�gZ�hkgh\Zgbb�bf_xsboky�m�g_]h�dhibc�^hdmf_glh\�� 
G_h[oh^bfh� hlf_lblv�� qlh� lj_[h\Zgby� h� \haf_s_gbb� ms_j[Z�� \uau\Zx�

sb_�kihj�f_`^m�i_j_\haqbdZfb�]hkm^Zjkl\�± mqZklgbdh\�KG=��=jmabb�b�kljZg�
;Zelbb�aZ�g_khojZggu_�i_j_\hadb�]jmah\��jZkkfZljb\Zxlky�\�khhl\_lkl\bb�k�
KF=K�� Kh]eZr_gb_f� f_`^m� `_e_agh^hjh`gufb� Z^fbgbkljZpbyfb� ]hkm�
^Zjkl\�± mqZklgbdh\�Kh^jm`_kl\Z�G_aZ\bkbfuo�=hkm^Zjkl\��EZl\bckdhc�J_k�
im[ebdb�� Eblh\kdhc� J_kim[ebdb�� Wklhgkdhc J_kim[ebdb h[� hkh[_gghklyo�
ijbf_g_gby�hl^_evguo�ghjf�Kh]eZr_gby�h�f_`^mgZjh^ghf�`_e_agh^hjh`�
ghf�]jmah\hf�khh[s_gbb��ih]jZgbqgufb�`_e_agh^hjh`gufb�kh]eZr_gbyfb��
^jm]bfb� ghjfZlb\gufb� ijZ\h\ufb� ^hdmf_glZfb�� ijbgylufb� Kh\_lhf� ih�
`_e_agh^hjh`ghfm�ljZgkihjlm��b�Iheh`_gb_f�h�jZa]jZgbq_gbb�hl\_lkl\_g�
ghklb�f_`^m� i_j_\haqbdZfb� ]hkm^Zjkl\� ± mqZklgbdh\�Kh^jm`_kl\Z�G_aZ\b�
kbfuo�=hkm^Zjkl\��=jmabb��EZl\bckdhc�J_kim[ebdb��Eblh\kdhc�J_kim[ebdb��
Wklhgkdhc�J_kim[ebdb�aZ�g_khojZggu_�i_j_\hadb�]jmah\� 
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7 BKDB IJB I?J?<HAD:O  
@?E?AGH>HJH@GUF�LJ:GKIHJLHF� 

 
7���Ihjy^hd�ij_^ty\e_gby�bkdh\��\hagbdZxsbo�ba�i_j_\hahd 
      `_e_agh^hjh`guf�ljZgkihjlhf�� 

  
Kihju�ih�^h]h\hjm�i_j_\hadb� �y\eyxlky�]jZ`^Zgkdh-ijZ\h\ufb�kihjZ�

fb�b�ih^\_^hfkl\_ggu�km^Zf��<�khhl\_lkl\bb�kh�kl� ����=D�\�kemqZ_�ihegh�
]h� beb� qZklbqgh]h� hldZaZ� i_j_\haqbdZ� \� m^h\e_l\hj_gbb� ij_l_gabb� eb[h�
g_ihemq_gbb�hl\_lZ�gZ�g__ \�mklZgh\e_gguc�ljb^pZlb^g_\guc�kjhd�]jmah�
hlijZ\bl_ev��]jmahihemqZl_ev�bf__l�ijZ\h�ij_^ty\blv�bkd�\�km^��:gZeh]bq�
gZy�ijZ\h\Zy�ghjfZ�kh^_j`blky�b�\�i� ����M@L� 
IjZ\h�hj]ZgbaZpbb�beb�]jZ`^ZgbgZ�gZ�ijbgm^bl_evgh_�hkms_kl\e_gb_�k\h�

_]h�gZjmr_ggh]h�ijZ\Z�beb�aZsblm�k\h_]h�bgl_j_kZ�gZau\Z_lky�ijZ\hf�gZ�bkd�
�bkdhf�� Kjhdb��\�ij_^_eZo�dhlhjuo�fh`_l�[ulv�ijbgm^bl_evgh�hkms_kl\e_gh�
gZjmr_ggh_� ijZ\h�� gZau\Zxlky� kjhdZfb� bkdh\hc� ^Z\ghklb�� LZdbf� h[jZahf��
kh]eZkgh�=D� bkdh\Zy� ^Z\ghklv ± wlh� mklZgh\e_gguc� aZdhgh^Zl_evkl\hf� kjhd�
^ey�aZsblu�ijZ\Z�ih�bkdm�ebpZ��ijZ\h�dhlhjh]h�gZjmr_gh��IjZ\h\h_�agZq_gb_�
wlh]h�ihgylby�khklhbl�\�lhf��qlh�lj_[h\Zgb_�h�aZsbl_�gZjmr_ggh]h�ijZ\Z�ijb�
gbfZ_lky�km^hf�d�jZkkfhlj_gbx�g_aZ\bkbfh�hl�bkl_q_gby�kjhdZ�bkdh\hc�^Z\�
ghklb��gh�ijb� wlhf� _]h�bkl_q_gb_ y\ey_lky�hkgh\Zgb_f�^ey� \ug_k_gby km^hf�
j_r_gby�h[�hldZa_�\�bkd_��l� _��\�kemqZ_�ijhimkdZ�kjhdZ�bkdh\hc�^Z\ghklb�gZjm�
r_ggh_� ijZ\h� g_�fh`_l� [ulv�ijbgm^bl_evgh� hkms_kl\e_gh�� aZ� bkdexq_gb_f�
kemqZ_\��dh]^Z�km^�ijbagZ_l�ijbqbgm�ijhimkdZ�kjhdZ�bkdh\hc�^Z\ghklb�m\Z`b�
l_evghc��gZjmr_ggh_�ijZ\h�[m^_l�ijbagZgh�ih^e_`Zsbf�aZsbl_� [14]. 
Kh]eZkgh�=D�kms_kl\mxl�h[sb_����]h^Z��b�ki_pbZevgu_�kjhdb�bkdh\hc�^Z\�

ghklb��khdjZs_ggu_�beb�[he__�^ebl_evgu_�ih�kjZ\g_gbx�k�h[sbf���<�qZklghklb� 
\�kl� ����=D�mklZgh\e_g�kjhd�bkdh\hc�^Z\ghklb�ih�lj_[h\Zgbyf��\ul_dZxsbf�ba�
i_j_\hadb�]jmaZ��jZ\guf�h^ghfm�]h^m�k�fhf_glZ��hij_^_ey_fh]h�\�khhl\_lkl\bb�k�
aZdhgh^Zl_evkl\hf��Wlhl� ki_pbZevguc� kjhd�bkdh\hc�^Z\ghklb�ijbf_gy_lky� dZd�
ih�bkdZf��ij_^ty\ey_fuf�]jmahhlijZ\bl_eyfb��]jmahihemqZl_eyfb�d�i_j_\haqb�
dZf�� lZd� b� ih� bkdZf� i_j_\haqbdh\� d� ]jmahhlijZ\bl_eyf�� ]jmahihemqZl_eyf�� ih�
ijZ\hhlghr_gbyf��\ul_dZxsbf�ba�^h]h\hjZ�i_j_\hadb�]jmaZ� KhdjZs_gguc�kjhd�
bkdh\hc� ^Z\ghklb� � gZijZ\e_g� gZ� mkdhj_gb_� jZaj_r_gby� kihjh\�� \hagbdZxsbo�
f_`^m�klhjhgZfb�ijb�\uiheg_gbb ^h]h\hjZ�i_j_\hadb� 
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MdZaZgguc� kjhd� g_� jZkijhkljZgy_lky� gZ� bkdb�� \ul_dZxsb_� ba� ^jm]bo�
hkgh\Zgbc� �^h]h\hjZ�ihklZ\db��^h]h\hjZ�dmieb-ijh^Z`b��^h]h\hjZ�ih^jy^Z�
b� l� ^���� dhlhju_� ^he`gu� ij_^ty\eylvky� \� l_q_gb_� kjhdh\�� hij_^_ey_fuo�
]jZ`^Zgkdbf�aZdhgh^Zl_evkl\hf. 
Ijb�bkqbke_gbb�gZqZevgh]h�i_jbh^Z�l_q_gby�kjhdZ�bkdh\hc�^Z\ghklb�ih�

bkdZf��\ul_dZxsbf�ba�i_j_\hahd�]jmah\�b�ij_^ty\ey_fuf�]jmahhlijZ\bl_�
eyfb�� ]jmahihemqZl_eyfb� d� i_j_\haqbdm�� ;_ehjmkkdhc� `_e_aghc� ^hjh]_��
g_h[oh^bfh�jmdh\h^kl\h\Zlvky�i� ����M@L��dhlhjuf�mklZgh\e_gh��qlh� lZ�
db_�bkdb�ih^Zxlky�\�km^�\�l_q_gb_�h^gh]h�]h^Z�kh�^gy�gZklmie_gby�kh[ulby��
ihkem`b\r_]h�hkgh\Zgb_f�^ey�ij_^ty\e_gby�ij_l_gabb�� 
Ke_^m_l�hlf_lblv��qlh�kh]eZkgh�kl� ����=D�b�i� ����M@L�^h�ij_^ty\e_gby�

d�i_j_\haqbdm�bkdZ��\ul_dZxs_]h�ba�i_j_\hadb�]jmaZ��h[yaZl_evgh�ij_^ty\e_�
gb_�d�g_fm�ij_l_gabb�\�mklZgh\e_gghf�aZdhgh^Zl_evkl\hf�ihjy^d_��Ihwlhfm��
_keb�d�fZl_jbZeZf�bkdh\h]h�aZy\e_gby�g_�ijbeh`_gu�^hdZaZl_evkl\Z�gZijZ\�
e_gby�ij_l_gabb�i_j_\haqbdm�� lh�bkdh\h_� aZy\e_gb_�b�ijbeh`_ggu_� d�g_fm�
^hdmf_glu� ih^e_`Zl� \� khhl\_lkl\bb� k�Ohayckl\_gguf ijhp_kkmZevguf dh�
^_dkhf J_kim[ebdb�;_eZjmkv��^Ze__�± OID��[17] \ha\jZlm�bklpm�[_a�jZkkfhl�
j_gby��lZd�dZd�bklphf�g_�kh[ex^_g�^hkm^_[guc�ihjy^hd�mj_]mebjh\Zgby�kih�
jZ�k�hl\_lqbdhf��ij_^mkfhlj_gguc�aZdhgh^Zl_evkl\hf� 
G_h[oh^bfh�hlf_lblv��qlh�\�khhl\_lkl\bb�kh�kl� 6 OID�ijZ\h�ij_^ty\e_gby�

bkdZ�ijhdmjhjhf��]hkm^Zjkl\_gguf�beb�bguf�hj]Zghf�\� kemqZyo��ij_^mkfhl�
j_gguo� aZdhgh^Zl_evgufb� ZdlZfb�� g_� k\yaZgh� k� ij_^ty\e_gb_f� ij_l_gabb�� b�
ihwlhfm�lZdb_�bkdb�d�i_j_\haqbdm��;_ehjmkkdhc�`_e_aghc�^hjh]_�fh]ml�[ulv�
ij_^ty\e_gu�\�km^�[_a�kh[ex^_gby�mklZgh\e_ggh]h�ij_l_gabhggh]h�ihjy^dZ� 
Gb�=D��gb�ljZgkihjlgh_�aZdhgh^Zl_evkl\h�g_�lj_[mxl�kh[ex^_gby�^hkm�

^_[gh]h� �ij_l_gabhggh]h��ihjy^dZ�mj_]mebjh\Zgby�kihjZ�\�lhf�kemqZ_��dh�
]^Z�\�km^�h[jZsZ_lky�i_j_\haqbd�k�\ul_dZxsbf�ba�i_j_\hahd�bkdhf�d�]jm�
ahhlijZ\bl_ex�� ]jmahihemqZl_ex�� LZd�� kh]eZkgh� i� ���� M@L� lZdb_� bkdb�
fh]ml� [ulv�ij_^ty\e_gu�i_j_\haqbdhf� � \� mklZgh\e_gghf�ihjy^d_� \� km^� \�
l_q_gb_�h^gh]h�]h^Z�kh�^gy�gZklmie_gby�kh[ulby��ihkem`b\r_]h�hkgh\Zgb�
_f�^ey�ij_^ty\e_gby�bkdZ��MdZaZgguc�khdjZs_gguc�kjhd�bkdh\hc�^Z\ghklb�
�h^bg�]h^���lZd `_�dZd�b�ijb�ij_^ty\e_gbb�bkdZ�d�i_j_\haqbdm��g_�jZkijh�
kljZgy_lky� gZ� bkdb�� \ul_dZxsb_� g_� ba� i_j_\hahd�� Z� ba� ^jm]bo� hkgh\Zgbc�
�^h]h\hj�ih^jy^Z��^h]h\hj�ihklZ\db�lh\Zjh\�b�^j��� 
LZdbf�h[jZahf��i_j_\haqbd�bf__l�ijZ\h�g_ihkj_^kl\_ggh�h[jZlblvky�\�km^�

k�khhl\_lkl\mxsbf�bkdhf�d�]jmahhlijZ\bl_ex��]jmahihemqZl_ex��g_�ij_^t�
y\eyy�ij_^\Zjbl_evgh�d�gbf�ij_l_gabb��H^gZdh�kh[ex^_gb_�ij_l_gabhggh]h�
ihjy^dZ�jZaj_r_gby�kihjZ��ij_^ty\e_gby�^h�ih^Zqb�bkdZ�ij_l_gabb��y\ey_lky�
h[yaZl_evguf�^ey�i_j_\haqbdZ�� _keb� wlh�ij_^mkfhlj_gh�^h]h\hjhf�i_j_\ha�
qbdZ�k�khhl\_lkl\mxsbf�]jmahhlijZ\bl_e_f��]jmahihemqZl_e_f� 
Ijb�i_j_\hadZo� ]jmah\�\�f_`^mgZjh^ghf�`_e_agh^hjh`ghf� khh[s_gbb� kh�

]eZkgh�KF=K� lZd`_�^_ckl\m_l�h[yaZl_evguc�ij_l_gabhgguc�ihjy^hd�� l� _��bkd�
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fh`_l�[ulv�ij_^ty\e_g�lhevdh�ihke_�ij_^ty\e_gby�khhl\_lkl\mxs_c�ij_l_gabb��
ijbq_f�\�khhl\_lkl\bb�kh�kl� ���KF=K�lhevdh�d�lhfm�i_j_\haqbdm��d�dhlhjhfm�
[ueZ�ij_^ty\e_gZ�ij_l_gaby��IjZ\h�ij_^ty\e_gby�bkdZ�ijbgZ^e_`bl�lhfm�ebpm��
dhlhjh_� bf__l� ijZ\h� gZ� ij_^ty\e_gb_� ij_l_gabb� d� i_j_\haqbdm� kh]eZkgh� � 2 
kl� ���KF=K�b�nZdlbq_kdb�ij_^ty\beh�lZdmx�ij_l_gabx�i_j_\haqbdm� 
:gZeh]bqgh�iheh`_gbyf�M@L�ghjfu�KF=K�ij_^mkfZljb\Zxl�ij_^ty\�

e_gb_�bkdZ�lhevdh�\�kemqZyo�ihegh]h�beb�qZklbqgh]h�hldehg_gby�ij_l_gabb�
i_j_\haqbdhf� eb[h� g_ihemq_gbb� hl\_lZ� gZ� ij_l_gabx� hl� i_j_\haqbdZ� \�
mklZgh\e_gguc�gZ�__�jZkkfhlj_gb_�kjhd� 
G_h[oh^bfh�hlf_lblv��qlh�ih�lj_[h\Zgbyf��\ul_dZxsbf�ba�i_j_\hahd�]jm�

ah\� \�f_`^mgZjh^ghf�`_e_agh^hjh`ghf� khh[s_gbb�� ^_ckl\mxl� hlebqgu_� hl�
mklZgh\e_gguo�=D�b�M@L� kjhdb�bkdh\hc� ^Z\ghklb��LZd�� kh]eZkgh� � �� kl� 48 
KF=K�bkdb�d�i_j_\haqbdm�^he`gu�ij_^ty\eylvky�\�ke_^mxsb_�kjhdb� 
���h�ij_\ur_gbb�kjhdZ�^hklZ\db�]jmaZ�± \�l_q_gb_�^\mo�f_kyp_\� 
���ih�hklZevguf�hkgh\Zgbyf�± \�l_q_gb_ ^_\ylb�f_kyp_\� 
Ijb�wlhf�\�khhl\_lkl\bb�k� � ��kl� ���KF=K�ijhimkd�mdZaZgguo�kjhdh\�

^Z\ghklb�y\ey_lky�hkgh\Zgb_f�^ey�hldehg_gby�lj_[h\Zgbc� 
Kh]eZkgh� � �� kl� ���KF=K�ij_^ty\e_gb_�ij_l_gabb��hnhjfe_gghc�gZ^e_�

`Zsbf�h[jZahf��ijbhklZgZ\eb\Z_l�l_q_gb_�kjhdh\�bkdh\hc�^Z\ghklb��Ijh^he�
`Z_lky�l_q_gb_�kjhdZ�^Z\ghklb�k�lh]h�^gy��dh]^Z�i_j_\haqbd�khh[sbe�aZy\bl_�
ex� ij_l_gabb� h� iheghf� beb� qZklbqghf� __� hldehg_gbb� eb[h� k� fhf_glZ�
bkl_q_gby�mklZgh\e_ggh]h�KF=K�kjhdZ�gZ�jZkkfhlj_gb_�b�gZijZ\e_gb_�hl\_lZ�
gZ�ij_l_gabx������^g_c�kh�^gy�__�ihemq_gby���_keb�i_j_\haqbd�hklZ\be�ij_l_g�
abx� [_a� hl\_lZ��Ih\lhjgh_� ij_^ty\e_gb_� ij_l_gabb�gZ� lhf�`_� hkgh\Zgbb� g_�
ijbhklZgZ\eb\Z_l� l_q_gb_� mdZaZgguo� kjhdh\� bkdh\hc� ^Z\ghklb� Ijb� jZkq_l_�
kjhdh\� g_h[oh^bfh� mqblu\Zlv� \j_fy� gZ� i_j_kuedm� \� kemqZ_� bkihevah\Zgby�
ihqlh\hc� k\yab�� lZd� dZd� kqblZ_lky��qlh�ebph�\uihegbeh� k\hb�h[yaZl_evkl\Z� \�
fhf_gl�i_j_^Zqb�dhjj_kihg^_gpbb�ihqlh\hfm�\_^hfkl\m��l��_��ibkvf_ggu_�aZ�
y\e_gby�b�ba\_s_gby��i_j_^Zggu_�gZ�ihqlm�^h�bkl_q_gby�ihke_^g_]h�^gy�kjhdZ��
jZkkfZljb\Zxlky�dZd�ih^Zggu_�k\h_\j_f_ggh� 
KF=K�g_�mklZgZ\eb\Z_l�ki_pbZevguo�kjhdh\�bkdh\hc�^Z\ghklb�ih�lj_[h\Z�

gbyf�i_j_\haqbdZ�d�hlijZ\bl_ex�b�ihemqZl_ex��Ihwlhfm�i_j_\haqbdb�^he`gu�
jmdh\h^kl\h\Zlvky� lj_[h\Zgbyfb� gZpbhgZevgh]h� aZdhgh^Zl_evkl\Z�� ^_ckl\mx�
s_]h�\�f_kl_�ij_^ty\e_gby bkdZ�(f_klh�gZoh`^_gby�(xjb^bq_kdbc�Z^j_k)  hl�
ijZ\bl_ey�beb�ihemqZl_ey) [9]. 
<�khhl\_lkl\bb�k�^_ckl\mxsbf�aZdhgh^Zl_evkl\hf�bkdb�^he`gu�ij_^t�

y\eylvky� \� gZ^e_`Zsbc� km^_[guc� hj]Zg� ih� f_klm� gZoh`^_gby� beb� f_klm�
`bl_evkl\Z�hl\_lqbdZ��ijbq_f�kh]eZkgh�kl� ���=D bkd�d�xjb^bq_kdhfm�ebpm��
\ul_dZxsbc� ba� ^_yl_evghklb� _]h� h[hkh[e_ggh]h� ih^jZa^_e_gby�� fh`_l�
[ulv�ij_^ty\e_g�ih�f_klm�gZoh`^_gby�h[hkh[e_ggh]h�ih^jZa^_e_gby�xjb�
^bq_kdh]h�ebpZ��Ijb�ih^Zq_�bkdh\��\ul_dZxsbo�ba�i_j_\hahd�]jmah\�`_e_a�
gh^hjh`guf� ljZgkihjlhf�� ^Zggu_� iheh`_gby� dhgdj_lbabjh\Zgu� \� i� 143 
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M@L�� dhlhjuf�hij_^_e_gh��qlh� lZdb_�bkdb� ]jmahhlijZ\bl_e_c�� ]jmahihem�
qZl_e_c�ih^Zxlky�\�khhl\_lkl\mxsbc�km^�ih�f_klm�gZoh`^_gby�i_j_\haqb�
dZ��;_ehjmkkdhc�`_e_aghc�^hjh]b��l� _��hl\_lqbdZ��d�dhlhjuf�[ueZ�ij_^ty\�
e_gZ�ij_l_gaby�� 
Bkdb�i_j_\haqbdZ�d�]jmahhlijZ\bl_eyf��]jmahihemqZl_eyf��\ul_dZxsb_�

ba�i_j_\hahd��ij_^ty\eyxlky�\�km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ��
ih� f_klm� gZoh`^_gby� hl\_lqbdZ� �]jmahhlijZ\bl_ey�� ]jmahihemqZl_ey��� y\�
eyxs_]hky� km[t_dlhf� ohayckl\h\Zgby��beb� \�h[sbc� km^�ijb�h[jZs_gbb� k�
bkdhf�d�]jZ`^Zgbgm� 

 
7���Kh^_j`Zgb_�bkdh\h]h�aZy\e_gby� 
      b�ih^\_^hfkl\_gghklv ohayckl\_gguo�kihjh\  
      ijb�i_j_\hadZo�`_e_agh^hjh`guf ljZgkihjlhf 
 
AZdhgh^Zl_evkl\h�kljh]h�j_]eZf_glbjm_l�nhjfm�b�kh^_j`Zgb_�bkdh\h]h�

aZy\e_gby��dhlhjh_�ih^Z_lky�\�km^��LZd��\�kl� ����OID�mklZgh\e_gh��qlh�bk�
dh\h_� aZy\e_gb_� ih^Z_lky� \� km^�� jZkkfZljb\Zxsbc� wdhghfbq_kdb_� ^_eZ�� \�
ibkvf_gghc�nhjf_�b�ih^ibku\Z_lky�bklphf�beb�_]h�ij_^klZ\bl_e_f��<�bk�
dh\hf�aZy\e_gbb�^he`gu�[ulv�mdZaZgu� 
± gZbf_gh\Zgb_ km^Z��jZkkfZljb\Zxs_]h�wdhghfbq_kdb_�^_eZ��\�dhlhjuc�

ih^Z_lky�bkdh\h_�aZy\e_gb_� 
± nZfbebb�� kh[kl\_ggu_ bf_gZ��hlq_kl\Z� �gZbf_gh\Zgby��ebp�� mqZkl\m�

xsbo�\�^_e_��bo�f_klh�`bl_evkl\Z��f_klh�ij_[u\Zgby��beb�f_klh�gZoh`^_�
gby��[Zgdh\kdb_�j_d\bablu��dhglZdlgu_�l_e_nhgu��we_dljhggu_�Z^j_kZ��ijb�
bo�gZebqbb�� 
± p_gZ�bkdZ��_keb�bkd�ih^e_`bl�hp_gd_� 
± h[klhyl_evkl\Z��gZ�dhlhjuo�hkgh\Zgu�bkdh\u_�lj_[h\Zgby� 
± ^hdZaZl_evkl\Z��ih^l\_j`^Zxsb_�hkgh\Zgby�bkdh\uo�lj_[h\Zgbc� 
± jZkq_l�\aukdb\Z_fhc�beb�hkiZjb\Z_fhc�^_g_`ghc�kmffu� 
± lj_[h\Zgby�bklpZ�kh�kkuedhc�gZ�Zdlu�aZdhgh^Zl_evkl\Z��Z�ijb�ij_^ty\�

e_gbb�bkdZ�d�g_kdhevdbf�hl\_lqbdZf�± lj_[h\Zgby�d�dZ`^hfm�ba�gbo� 
± k\_^_gby�h�kh[ex^_gbb�^hkm^_[gh]h� �ij_l_gabhggh]h��ihjy^dZ�mj_]m�

ebjh\Zgby� kihjZ�� dh]^Z� wlh� ij_^mkfhlj_gh� aZdhgh^Zl_evgufb� ZdlZfb� ^ey�
^Zgghc�dZl_]hjbb�kihjh\�beb�^h]h\hjhf� 
± i_j_q_gv�ijbeZ]Z_fuo�d�bkdh\hfm�aZy\e_gbx�^hdmf_glh\� 
Djhf_�lh]h��\�bkdh\hf�aZy\e_gbb�fh]ml�kh^_j`Zlvky�aZy\e_gby��oh^ZlZc�

kl\Z���h[�h[_ki_q_gbb�bkdZ��h�kh\_jr_gbb�km^hf��jZkkfZljb\Zxsbf�wdhgh�
fbq_kdb_� ^_eZ�� ^_ckl\bc�� g_h[oh^bfuo� ^ey� ih^]hlh\db� ^_eZ� d� km^_[ghfm�
jZa[bjZl_evkl\m�� oh^ZlZckl\h� h� gZagZq_gbb� ijbfbjbl_ey�� bgu_� k\_^_gby��
g_h[oh^bfu_�^ey�ijZ\bevgh]h�jZaj_r_gby�kihjZ� 
D�bkdh\hfm�aZy\e_gbx�ijbeZ]Zxlky�dhibb�bkdh\h]h�aZy\e_gby�\�dhebq_kl\_�

wda_fieyjh\��jZ\ghf�qbkem�hl\_lqbdh\��Z�lZd`_�^hdmf_glu��ih^l\_j`^Zxsb_� 
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± mieZlm�]hkm^Zjkl\_gghc�ihrebgu�\�mklZgh\e_gghf�ihjy^d_�b�jZaf_j_� 
± kh[ex^_gb_� ^hkm^_[gh]h� �ij_l_gabhggh]h�� ihjy^dZ� mj_]mebjh\Zgby�

kihjZ� k� hl\_lqbdhf�� dh]^Z� wlh� mklZgh\e_gh� aZdhgh^Zl_evgufb� ZdlZfb� ^ey�
^Zgghc�dZl_]hjbb�kihjh\�beb�^h]h\hjhf� 
± h[klhyl_evkl\Z��gZ�dhlhjuo�hkgh\Zgu�bkdh\u_�lj_[h\Zgby� 
± ]hkm^Zjkl\_ggmx�j_]bkljZpbx�\�dZq_kl\_�xjb^bq_kdh]h�ebpZ�beb�bg^b�

\b^mZevgh]h�ij_^ijbgbfZl_ey�� Z�^ey�bklph\��gZoh^ysboky� aZ�ij_^_eZfb�J_k�
im[ebdb�;_eZjmkv��± ^hdmf_glu��ih^l\_j`^Zxsb_�bo�xjb^bq_kdbc�klZlmk� 
± iheghfhqby�ebpZ��ih^ibkZ\r_]h�bkdh\h_�aZy\e_gb_��gZ�ij_^ty\e_gb_�bkdZ� 
D�bkdh\hfm�aZy\e_gbx�h�ihgm`^_gbb�aZdexqblv��baf_gblv�^h]h\hj�ijb�

eZ]Z_lky�ijh_dl�^h]h\hjZ�[17]. 
Ih� kihjZf�� \ul_dZxsbf� ba i_j_\hahd� ]jmah\�`_e_agh^hjh`guf� ljZgk�

ihjlhf��bkl_p�^he`_g�d�bkdh\hfm�aZy\e_gbx�ijbeh`blv�dhibx�ij_l_gabb�b�
hl\_l� i_j_\haqbdZ�� ;_ehjmkkdhc�`_e_aghc� ^hjh]b� h� iheghf� beb� qZklbqghf�
hldehg_gbb�ij_l_gabb��Ijb�wlhf��_keb�ij_l_gaby�hklZ\e_gZ�[_a�hl\_lZ�ih�bk�
l_q_gbb� mklZgh\e_gguo� kjhdh\�� d� bkdh\hfm� aZy\e_gbx� ke_^m_l� ijbeh`blv�
^hdZaZl_evkl\h�ij_^ty\e_gby�ij_l_gabb��Djhf_� lh]h��d�bkdh\hfm� aZy\e_gbx�
^he`gu�[ulv�ijbeh`_gu�lZd`_�\k_�^hdmf_glu��dhlhju_�kh]eZkgh�aZdhgh^Z�
l_evkl\m� g_h[oh^bfh� ijbeZ]Zlv� d� ij_l_gabb��<� lhf� kemqZ_�� dh]^Z� bkl_p� g_�
fh`_l� ij_^klZ\blv� mdZaZggu_� ^hdmf_glu� \ke_^kl\b_� lh]h�� qlh� i_j_\haqbd��
;_ehjmkkdZy� `_e_agZy� ^hjh]Z� ijb� hldehg_gbb� ij_l_gabb� g_� \ha\jZlbeb� bo�
beb�g_�^Zeb�\�mklZgh\e_gguc�kjhd�hl\_lZ�gZ�ij_l_gabx�b�^hdmf_glu�hklZebkv�
m�gbo��bkl_p�^he`_g�mdZaZlv�h[�wlhf�\�bkdh\hf�aZy\e_gbb��Km^��jZkkfZljb\Z�
xsbc�wdhghfbq_kdb_�^_eZ��\�^Zgghc�kblmZpbb�ijb�ih^]hlh\d_�fZl_jbZeh\�d�
jZkkfhlj_gbx� ^_eZ� kZfhklhyl_evgh� aZlj_[m_l� ij_^klZ\e_gby� khhl\_lkl\mx�
sbo�^hdmf_glh\�hl�i_j_\haqbdZ��;_ehjmkkdhc�`_e_aghc�^hjh]b� D bkdh\hfm�
aZy\e_gbx�fh]ml�[ulv�ijbeh`_gu�b�^jm]b_�^hdmf_glu��_keb�hgb�[m^ml�kih�
kh[kl\h\Zlv�ijZ\bevghfm�jZaj_r_gbx�kihjZ�� 
<�khhl\_lkl\bb�k�i� ����M@L�b�� ��kl� ���KF=K�ijZ\h�ij_^ty\e_gby�bkdZ��

\ul_dZxs_]h� �ba�i_j_\hadb�]jmah\�`_e_agh^hjh`guf�ljZgkihjlhf��ijbgZ^�
e_`bl�lhfm�`_�ebpm��dhlhjh_�bf__l�ijZ\h�gZ�ij_^ty\e_gb_�ij_l_gabb�d�i_j_�
\haqbdm�� 
Bkdh\h_� aZy\e_gb_� ^he`gh� [ulv� ih^ibkZgh� jmdh\h^bl_e_f� ohayckl\mx�

s_]h�km[t_dlZ�beb�_]h�aZf_klbl_e_f� 
Ih^\_^hfkl\_gghklv�hij_^_ey_lky dZd�jZa]jZgbq_gb_�dhfi_l_gpbb�ih�jZaj_�

r_gbx�kihjh\�b�jZkkfhlj_gbx�^_e�f_`^m�jZaebqgufb�km^Zfb��hj]ZgZfb�ih�jZa�
j_r_gbx�ljm^h\uo�kihjh\�b�jZkkfhlj_gbx�^_e��bgufb�hj]ZgZfb�b�hj]ZgbaZpbyfb� 
<�J_kim[ebd_�;_eZjmkv�^_eZ�ih�ohayckl\_gguf��wdhghfbq_kdbf��kihjZf��

^_eZ�� k\yaZggu_� k� hkms_kl\e_gb_f� ij_^ijbgbfZl_evkdhc� b� bghc� ohayc�
kl\_gghc��wdhghfbq_kdhc��^_yl_evghklb��b�bgu_�^_eZ��hlg_k_ggu_�d�bo�ih^�
\_^hfkl\_gghklb� aZdhgh^Zl_evgufb� ZdlZfb�� ih^\_^hfkl\_ggu� km^Zf�� jZk�
kfZljb\Zxsbf� wdhghfbq_kdb_� ^_eZ��D� lZdbf� km^Zf� hlghkylky�<_joh\guc�
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km^�J_kim[ebdb�;_eZjmkv��^Ze__�± <_joh\guc�km^��b�wdhghfbq_kdb_� �jZg__�
ohayckl\_ggu_��km^u�h[eZkl_c�b�]hjh^Z�FbgkdZ� 
<�khhl\_lkl\bb�kh�kl� ���OID�km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ��

jZaj_rZ_l�ohayckl\_ggu_��wdhghfbq_kdb_��kihju�b�jZkkfZljb\Z_l�bgu_�^_eZ�k�
mqZklb_f�xjb^bq_kdbo�ebp��bg^b\b^mZevguo�ij_^ijbgbfZl_e_c��Z�\�kemqZyo��
ij_^mkfhlj_gguo�OID��b�bgufb� aZdhgh^Zl_evgufb� ZdlZfb�� k� mqZklb_f�J_k�
im[ebdb�;_eZjmkv��Z^fbgbkljZlb\gh-l_jjblhjbZevguo�_^bgbp�J_kim[ebdb�;_�
eZjmkv�� ]hkm^Zjkl\_gguo�hj]Zgh\��hj]Zgh\�f_klgh]h�mijZ\e_gby�b�kZfhmijZ\�
e_gby��hj]ZgbaZpbc��g_�y\eyxsboky�xjb^bq_kdbfb�ebpZfb��^he`ghklguo�ebp�
b�]jZ`^Zg��Djhf_�lh]h��lZdb_�km^u�jZkkfZljb\Zxl�lZd`_�ih^\_^hfkl\_ggu_�bf�
^_eZ�k�mqZklb_f�xjb^bq_kdbo�ebp��hj]ZgbaZpbc��g_�y\eyxsboky�xjb^bq_kdbfb�
ebpZfb��bg^b\b^mZevguo�ij_^ijbgbfZl_e_c�b�]jZ`^Zg�J_kim[ebdb�;_eZjmkv��Z�
lZd`_� bghkljZgguo� hj]ZgbaZpbc��f_`^mgZjh^guo� hj]ZgbaZpbc�� bghkljZgguo�
]jZ`^Zg��b�ebp�[_a�]jZ`^Zgkl\Z��hkms_kl\eyxsbo�ij_^ijbgbfZl_evkdmx�^_y�
l_evghklv��_keb�bgh_�g_�ij_^mkfhlj_gh�f_`^mgZjh^guf�^h]h\hjhf�J_kim[ebdb�
;_eZjmkv [17]. 
Kh]eZkgh�OID�wdhghfbq_kdb_�^_eZ�± wlh�bkdh\u_�^_eZ��ih�ohayckl\_gguf�

�wdhghfbq_kdbf��kihjZf��\ul_dZxsbf�ba�]jZ`^Zgkdbo��a_f_evguo��nbgZgkh�
\uo� b� bguo� ijZ\hhlghr_gbc��� ^_eZ�� \hagbdZxsb_� ba� Z^fbgbkljZlb\guo� b�
bguo�im[ebqguo�ijZ\hhlghr_gbc��^_eZ�h[� mklZgh\e_gbb�nZdlh\��bf_xsbo�
xjb^bq_kdh_�agZq_gb_��xjb^bq_kdbo�nZdlh\���^_eZ�ijbdZagh]h�ijhba\h^kl\Z��
bgu_�^_eZ�\�ij_^mkfhlj_gguo�aZdhgh^Zl_evgufb�ZdlZfb�kemqZyo� 
Hkgh\gufb�aZ^ZqZfb�km^h\��jZkkfZljb\Zxsbo�wdhghfbq_kdb_�^_eZ��y\eyxlky� 
± h[_ki_q_gb_� aZsblu� ijZ\� b� hojZgy_fuo� aZdhghf� bgl_j_kh\� ohayc�

kl\mxsbo� km[t_dlh\� g_aZ\bkbfh� hl� nhjf� kh[kl\_gghklb� b� \b^h\� ohayc�
kl\_gghc�^_yl_evghklb�ijb�jZaj_r_gbb�ohayckl\_gguo�kihjh\� 
± kh^_ckl\b_� ijZ\h\ufb� kj_^kl\Zfb� kh[ex^_gbx� aZdhgh^Zl_evkl\Z� \�

wdhghfbq_kdbo�hlghr_gbyo� 
± h[_ki_q_gb_�_^bghh[jZagh]h�b�ijZ\bevgh]h�ijbf_g_gby�aZdhgh^Zl_ev�

kl\Z�ijb�jZaj_r_gbb�ohayckl\_gguo�kihjh\� 
± g_mdehggh_�ijbf_g_gb_�mklZgh\e_gguo�aZdhgh^Zl_evkl\hf�beb�^h]h\h�

jhf� f_j� bfms_kl\_gghc� hl\_lkl\_gghklb� aZ� gZjmr_gb_� ^h]h\hjguo� h[yaZ�
l_evkl\� 
± kh^_ckl\b_� memqr_gbx� ^h]h\hjghc� b� ij_l_gabhgghc� jZ[hlu�� ij_^m�

ij_`^_gb_�gZjmr_gbc�aZdhgghklb�\�wdhghfbq_kdbo�hlghr_gbyo�b�^h]h\hj�
guo�h[yaZl_evkl\� 
± jZajZ[hldZ� ij_^eh`_gbc� b� hkms_kl\e_gb_�f_j�� gZijZ\e_gguo� gZ� kh�

\_jr_gkl\h\Zgb_�ijZ\h\h]h�j_]mebjh\Zgby�ohayckl\_gghc�^_yl_evghklb� 
Kh]eZkgh� kl� ���OID� ^_eZ�� ih^\_^hfkl\_ggu_� km^m�� jZkkfZljb\Zxs_fm�

wdhghfbq_kdb_� ^_eZ�� jZkkfZljb\Zxlky� ih� i_j\hc� bgklZgpbb�� l� _�� i_j\hgZ�
qZevgh�� wdhghfbq_kdbf� km^hf� khhl\_lkl\mxs_c� h[eZklb� J_kim[ebdb� ;_eZ�
jmkv� beb� ]hjh^Z�FbgkdZ�� aZ� bkdexq_gb_f� ^_e�� hlg_k_gguo� d� ih^km^ghklb�
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<_joh\gh]h� km^Z��Ijb� wlhf� <_joh\guc� km^ jZkkfZljb\Z_l� \� dZq_kl\_� km^Z�
i_j\hc�bgklZgpbb� 
± ^_eZ�h[�hkiZjb\Zgbb�g_ghjfZlb\guo�ijZ\h\uo�Zdlh\�Ij_ab^_glZ�J_k�

im[ebdb� ;_eZjmkv�� Kh\_lZ� J_kim[ebdb� b� IZeZlu� ij_^klZ\bl_e_c� GZpbh�
gZevgh]h� kh[jZgby�J_kim[ebdb�;_eZjmkv��IjZ\bl_evkl\Z�J_kim[ebdb�;_eZ�
jmkv�� j_kim[ebdZgkdbo� hj]Zgh\� ]hkm^Zjkl\_ggh]h� mijZ\e_gby� b� bguo�
j_kim[ebdZgkdbo� hj]Zgh\�� g_� khhl\_lkl\mxsbo� aZdhgm� b� aZljZ]b\Zxsbo�
ijZ\Z�b�aZdhggu_�bgl_j_ku�aZy\bl_ey�\�kn_j_�ij_^ijbgbfZl_evkdhc�b�bghc�
ohayckl\_gghc��wdhghfbq_kdhc��^_yl_evghklb� 
± ohayckl\_ggu_� �wdhghfbq_kdb_�� kihju� f_`^m� J_kim[ebdhc� ;_eZjmkv� b�

Z^fbgbkljZlb\gh-l_jjblhjbZevgufb�_^bgbpZfb�J_kim[ebdb�;_eZjmkv��Z�lZd`_�
f_`^m�Z^fbgbkljZlb\gh-l_jjblhjbZevgufb�_^bgbpZfb�J_kim[ebdb�;_eZjmkv� 
± ^_eZ��k\yaZggu_�k�]hkm^Zjkl\_ggufb�k_dj_lZfb� 
± bgu_�^_eZ��hlg_k_ggu_�aZdhgh^Zl_evgufb�ZdlZfb�d�ih^km^ghklb�<_j�

oh\gh]h�km^Z� 
<�ij_^_eZo�ih^\_^hfkl\_gghklb�^_e�km^Zf��jZkkfZljb\Zxsbf�wdhghfbq_�

kdb_�^_eZ��<_joh\guc�km^�bf__l�ijZ\h�^hihegbl_evgh�hij_^_eylv�ih^km^ghklv�
^_e��ijbgbfZlv�d�k\h_fm�ijhba\h^kl\m�b�jZkkfZljb\Zlv�ex[h_�^_eh�>17]. 
G_h[oh^bfh�hlf_lblv��qlh�\�khhl\_lkl\bb�kh�kl� ���OID�ih�ibkvf_ggh�

fm� kh]eZr_gbx� klhjhg� kihj�� \hagbdZxsbc� ba� ]jZ`^Zgkdbo� ijZ\hhlghr_�
gbc�b�ih^\_^hfkl\_gguc�km^m��jZkkfZljb\Zxs_fm�wdhghfbq_kdb_�^_eZ��^h�
ijbgylby� bf� j_r_gby� fh`_l� [ulv� i_j_^Zg� klhjhgZfb� gZ� jZkkfhlj_gb_�
f_`^mgZjh^gh]h�Zj[bljZ`gh]h��lj_l_ckdh]h��km^Z���lj_l_ckdh]h�km^Z��bgh]h�
ihklhyggh]h�Zj[bljZ`gh]h�hj]ZgZ� 
Lj_l_ckdbc�km^�± wlh�km^��ba[bjZ_fuc�klhjhgZfb�^ey�jZaj_r_gby�khhl�

\_lkl\mxs_]h� ]jZ`^Zgkdh-ijZ\h\h]h� kihjZ�� Kmlv� jZa[bjZl_evkl\Z� lj_l_c�
kdbf� km^hf� khklhbl�\� lhf��qlh� klhjhgu�^h\_jyxl�jZaj_r_gb_� \hagbdr_]h�
kihjZ� ba[jZgguf� bfb� lj_lvbf� ebpZf� b� h[yamxlky� ih^qbgylvky� j_r_gbx�
lj_l_ckdh]h�km^Z��D�lj_l_ckdhfm�jZa[bjZl_evkl\m�\�dZq_kl\_�Zj[bljh\�ijb�
\e_dZxlky� \ukhdhd\Zebnbpbjh\Zggu_� ki_pbZebklu�� bf_xsb_� hiul� \� oh�
ayckl\_gguo�^_eZo�b�h[eZ^Zxsb_�g_h[oh^bfufb�agZgbyfb�ki_pbnbdb�jZk�
kfZljb\Z_fuo�\hijhkh\� 
DZd�hlf_q_gh�jZg__��bkd�ij_^ty\ey_lky�\�km^��jZkkfZljb\Zxsbc�wdhgh�

fbq_kdb_�^_eZ��ih�f_klm�gZoh`^_gby�beb�f_klm�`bl_evkl\Z�hl\_lqbdZ��ijb�
q_f� kh]eZkgh� kl�� ���OID� bkdb� d� i_j_\haqbdm�� \ul_dZxsb_� ba� ^h]h\hjh\�
i_j_\hadb� ]jmah\��iZkkZ`bjh\�b�bo�[Z]Z`Z��\� lhf�qbke_��dh]^Z�i_j_\haqbd�
y\ey_lky�h^gbf�ba�hl\_lqbdh\��ij_^ty\eyxlky�\�km^��jZkkfZljb\Zxsbc�wdh�
ghfbq_kdb_�^_eZ��ih�f_klm�gZoh`^_gby�i_j_\haqbdZ� 

 
7���Ihjy^hd jZkkfhlj_gby�b�jZaj_r_gby ohayckl\_gguo�kihjh\, 
      \hagbdZxsbo�ba�i_j_\hahd�`_e_agh^hjh`guf�ljZgkihjlhf 
 
KlhjhgZfb�\�ohayckl\_gghf�ijhp_kk_�y\eyxlky�bkl_p�b�hl\_lqbd��Kh]eZkgh�

kl� ���OID�bklpu ± wlh�xjb^bq_kdb_�ebpZ��bg^b\b^mZevgu_�ij_^ijbgbfZl_eb��
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Z� \� kemqZyo�� ij_^mkfhlj_gguo� aZdhgh^Zl_evgufb� ZdlZfb� ± hj]ZgbaZpbb�� g_�
y\eyxsb_ky� xjb^bq_kdbfb� ebpZfb�� b� ]jZ`^Zg_�� dhlhju_� ij_^ty\beb� bkd� \�
p_eyo�aZsblu�k\hbo�aZdhgguo�bgl_j_kh\�beb�\�p_eyo�aZsblu�bgl_j_kh\�dhlh�
juo� bkd� ij_^ty\e_g��Hl\_lqbdZfb� y\eyxlky xjb^bq_kdb_� ebpZ�� bg^b\b^m�
Zevgu_�ij_^ijbgbfZl_eb�b�]jZ`^Zg_��d�dhlhjuf�ij_^ty\e_g�bkd� 
<hijhk�h�ijbgylbb�km^hf��jZkkfZljb\Zxsbf�wdhghfbq_kdb_�^_eZ��bkdh\h]h�

aZy\e_gby�b�\ha[m`^_gbb�ijhba\h^kl\Z�ih�^_em�j_rZ_lky�km^v_c�km^Z��jZkkfZl�
jb\Zxs_]h�wdhghfbq_kdb_�^_eZ��_^bghebqgh��Ijb�wlhf�km^�h[yaZg�ijbgylv�d�
ijhba\h^kl\m� bkdh\h_� aZy\e_gb_�� ih^Zggh_� k� kh[ex^_gb_f� ij_^mkfhlj_gguo�
OID�lj_[h\Zgbc��LZd��ijb�ijb_f_�bkdh\h]h�aZy\e_gby��\ul_dZxs_]h�ba�i_j_\h�
ahd�]jmah\�`_e_agh^hjh`guf�ljZgkihjlhf��km^�ijh\_jy_l�kh[ex^_gb_�bklphf�
mklZgh\e_gguo� ihjy^dZ� b� kjhdh\� ij_^ty\e_gby� ij_l_gabb� d� i_j_\haqbdm�� Z�
lZd`_�gZebqb_�^hdmf_glh\��ij_^klZ\e_gb_�dhlhjuo�kh]eZkgh�ii� 136, ����M@L�
h[yaZl_evgh�� 
Km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ��hldZau\Z_l�\�ijbgylbb�bk�

dh\h]h�aZy\e_gby�kh]eZkgh�kl� ����OID��_keb� 
± kihj�g_�ih^e_`bl�jZkkfhlj_gbx�\�km^_��jZkkfZljb\Zxs_f�wdhghfbq_�

kdb_�^_eZ� 
± bf_xlky�\klmib\rb_�\�aZdhggmx�kbem�ihklZgh\e_gby�km^Z��jZkkfZljb�

\Zxs_]h�wdhghfbq_kdb_�^_eZ��beb�bgh]h�km^Z�h[s_c�xjbk^bdpbb��j_r_gb_�
bghkljZggh]h� km^Z� beb� bghkljZggh_� Zj[bljZ`gh_� j_r_gb_�� ijbgylu_� ih�
kihjm�f_`^m�l_fb��`_�ebpZfb��h�lhf�`_�ij_^f_l_�b�ih�l_f�`_�hkgh\Zgbyf��
aZ�bkdexq_gb_f�kemqZ_\��dh]^Z�km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ, 
hldZaZe�\�ijbagZgbb�b�ijb\_^_gbb�\�bkiheg_gb_�j_r_gby�bghkljZggh]h�km�
^Z��bghkljZggh]h�Zj[bljZ`gh]h�j_r_gby� 
± bf__lky�\klmib\r__�\�aZdhggmx�kbem�j_r_gb_�f_`^mgZjh^gh]h�Zj[bl�

jZ`gh]h� �lj_l_ckdh]h��km^Z��lj_l_ckdh]h�km^Z��bgh]h�ihklhyggh]h�Zj[bljZ`�
gh]h�hj]ZgZ��gZoh^ysboky�gZ�l_jjblhjbb�J_kim[ebdb�;_eZjmkv��ijbgylh_�ih�
kihjm�f_`^m�l_fb�`_�ebpZfb��h�lhf�`_�ij_^f_l_�b�ih�l_f�`_�hkgh\Zgbyf� 
± bf_xl�f_klh�bgu_�kemqZb��ij_^mkfhlj_ggu_�aZdhgh^Zl_evgufb�ZdlZfb� 
HldZa�\�ijbgylbb�bkdh\h]h�aZy\e_gby�ebrZ_l�bklpZ�ijZ\Z�\gh\v�ih^Zlv�\�

km^�� jZkkfZljb\Zxsbc� wdhghfbq_kdb_� ^_eZ�� bkdh\h_� aZy\e_gb_� d� lhfm�`_�
hl\_lqbdm��h�lhf�`_�ij_^f_l_�b�ih�l_f�`_�hkgh\Zgbyf [17]. 
Ijb�ih^Zq_�bkdh\h]h�aZy\e_gby�k�gZjmr_gb_f�lj_[h\Zgbc��mklZgh\e_gguo�

kl� ���������OID, ± lj_[h\Zgby�d�nhjf_��kh^_j`Zgbx�bkdh\h]h�aZy\e_gby�b�
ijbeZ]Z_fuf� d� g_fm� ^hdmf_glZf� �mdZaZgu� \� i� 7.2 gZklhys_]h� mq_[gh-
f_lh^bq_kdh]h�ihkh[by���Z�lZd`_�\�kemqZ_�mieZlu�]hkm^Zjkl\_gghc�ihrebgu�
\�f_gvr_f� jZaf_j_�� q_f� mklZgh\e_gh� aZdhgh^Zl_evkl\hf�� ± km^vy� hklZ\ey_l�
bkdh\h_�aZy\e_gb_�[_a�^\b`_gby (kl� ����OID)��<�\ug_k_gghf�\�k\yab�k�wlbf�
hij_^_e_gbb�mdZau\Zxlky�ijbqbgu�hklZ\e_gby�bkdh\h]h� aZy\e_gby�[_a�^\b�
`_gby�b�kjhd��g_�[he__����^g_c���\�l_q_gb_�dhlhjh]h�bkl_p�^he`_g�mkljZgblv�
wlb�ijbqbgu� 
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<� jy^_� kemqZ_\� \� khhl\_lkl\bb� kh� kl� ����OID km^�� jZkkfZljb\Zxsbc�
wdhghfbq_kdb_�^_eZ��\ha\jZsZ_l�bklpm�bkdh\h_�aZy\e_gb_�b�ijbeh`_ggu_�d�
g_fm�^hdmf_glu�� 
<�kemqZ_�ijbgylby�bkdh\h]h�aZy\e_gby�b�\ha[m`^_gby�ijhba\h^kl\Z�ih�^_�

em�km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ��\ughkbl�hij_^_e_gb_�h[�wlhf��
LZdh_�hij_^_e_gb_�^he`gh�[ulv�gZijZ\e_gh��dZd�b�jZkkfhlj_ggu_�\ur_�bkl�
pm�� ebpZf�� mqZkl\mxsbf� \� ^_e_��g_�iha^g__�iylb� ^g_c� kh�^gy�ihklmie_gby�
bkdh\h]h�aZy\e_gby�\�km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ [14]. 
Ihke_�ijbgylby�bkdh\h]h�aZy\e_gby�d�ijhba\h^kl\m�km^��jZkkfZljb\Zx�

sbc�wdhghfbq_kdb_�^_eZ��ijh\h^bl�ih^]hlh\dm�^_eZ�d� km^_[ghfm�jZa[bjZ�
l_evkl\m��AZ^Zqb� km^Z��jZkkfZljb\Zxs_]h� wdhghfbq_kdb_�^_eZ��ijb�ih^]h�
lh\d_�^_eZ�d�km^_[ghfm�jZa[bjZl_evkl\m�hij_^_e_gu�kl� ����OID� 
Ih^]hlh\dZ�^_eZ�d�km^_[ghfm�jZa[bjZl_evkl\m��_keb�bgh_�g_�ij_^mkfhl�

j_gh�OID��^he`gZ�[ulv�aZ\_jr_gZ�ijh\_^_gb_f�ih^]hlh\bl_evgh]h�km^_[�
gh]h�aZk_^Zgby�g_�iha^g__����^g_c�kh�^gy�ihklmie_gby�bkdh\h]h�aZy\e_gby�\�
km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ��aZ�bkdexq_gb_f�kemqZ_\�hklZ\�
e_gby�bkdh\h]h�aZy\e_gby�[_a�^\b`_gby��beb�kh�^gy�\ug_k_gby�hij_^_e_gby�
km^Z�� jZkkfZljb\Zxs_]h� wdhghfbq_kdb_� ^_eZ�� h� aZ\_jr_gbb�ijbfbjbl_ev�
ghc�ijhp_^mju�[17]. 
<ug_k_ggh_� ih� j_amevlZlZf� ih^]hlh\bl_evgh]h� km^_[gh]h� aZk_^Zgby�

hij_^_e_gb_� km^Z�� jZkkfZljb\Zxs_]h� wdhghfbq_kdb_� ^_eZ� h� gZagZq_gbb�
^_eZ�d�km^_[ghfm�jZa[bjZl_evkl\m�g_�iha^g__�iylb�^g_c�ihke_�_]h�\ug_k_�
gby�gZijZ\ey_lky�ebpZf��mqZkl\mxsbf�\�^_e_��aZdZaguf�ibkvfhf�k�m\_^hf�
e_gb_f�h�\jmq_gbb� 
>_eh� ^he`gh� [ulv� jZkkfhlj_gh� km^hf�� jZkkfZljb\Zxsbf� wdhghfbq_�

kdb_�^_eZ��i_j\hc�bgklZgpbb�\�kjhd�g_�[he__�^\mo�f_kyp_\�kh�^gy�\ug_k_gby�
km^hf� hij_^_e_gby� h� gZagZq_gbb� ^_eZ� d� km^_[ghfm� jZa[bjZl_evkl\m�� _keb�
bgh_�g_�mklZgh\e_gh�OID��Z�^_eh�k�mqZklb_f�bghkljZgguo�ebp��gZoh^ysbo�
ky�aZ�ij_^_eZfb�J_kim[ebdb�;_eZjmkv�� ± g_�[he__�k_fb�f_kyp_\��_keb bgh_�
g_�mklZgh\e_gh�f_`^mgZjh^guf�^h]h\hjhf�J_kim[ebdb�;_eZjmkv��<�bkdex�
qbl_evguo�kemqZyo�k�mq_lhf�hkh[hc�keh`ghklb�^_eZ�kh]eZkgh�kl� ����OID�
kjhd� jZkkfhlj_gby� ^_eZ� fh`_l� [ulv� ijh^e_g� khhl\_lkl\_ggh� ^h� q_luj_o�
f_kyp_\�b�^h�h^gh]h�]h^Z� 
JZaj_r_gb_�kihjh\�\ km^_��jZkkfZljb\Zxs_f�wdhghfbq_kdb_�^_eZ��hkm�

s_kl\ey_lky� gZ� gZqZeZo� jZ\_gkl\Z� mqZklgbdh\� ijhp_kkZ� i_j_^� aZdhghf� b�
km^hf�g_aZ\bkbfh�hl�nhjf� kh[kl\_gghklb��f_klZ�gZoh`^_gby�klhjhg��ih^�
qbg_gghklb�b�^jm]bo�h[klhyl_evkl\��Ijb�jZkkfhlj_gbb�kihjh\�km^vb�g_aZ�
\bkbfu�b�ih^qbgyxlky�lhevdh�aZdhgm� 
JZkkfhlj_gb_� kihjh\� \� km^_� hldjulh_�� aZ� bkdexq_gb_f� kemqZ_\�� dh]^Z�

wlh�ijhlb\hj_qbl�bgl_j_kZf� ]hkm^Zjkl\_gghc�b� dhff_jq_kdhc� lZcgu�eb[h�
dh]^Z� km^�� jZkkfZljb\Zxsbc� wdhghfbq_kdb_� ^_eZ�� m^h\e_l\hjbl� oh^ZlZc�
kl\h�h^ghc�ba�klhjhg�h�kemrZgbb�^_eZ�\�aZdjulhf�km^_[ghf�aZk_^Zgbb� 

PStoPDF trial version. http://www.adultpdf.com

www.adultpdf.com


 100 

Km^hijhba\h^kl\h� \� km^_�� jZkkfZljb\Zxs_f� wdhghfbq_kdb_� ^_eZ�� hkm�
s_kl\ey_lky�gZ�hkgh\_�khklyaZl_evghklb�klhjhg��EbpZ��mqZkl\mxsb_�\�^_e_��
h[yaZgu�h[hkgh\Zlv�k\hb�lj_[h\Zgby�b�\hajZ`_gby��Wlb�ebpZ�\�khhl\_lkl\bb 
kh�kl� ���OID�bf_xl�ijZ\h� 
± agZdhfblvky� k�fZl_jbZeZfb�^_eZ�� ^_eZlv� \uibkdb�ba�gbo�� kgbfZlv� aZ�

k\hc�kq_l�dhibb�wlbo�fZl_jbZeh\� 
± aZy\eylv�hl\h^u� 
± ij_^klZ\eylv�^hdZaZl_evkl\Z��agZdhfblvky�^h�gZqZeZ�km^_[gh]h�jZa[b�

jZl_evkl\Z� k� ^hdZaZl_evkl\Zfb�� ij_^klZ\e_ggufb� ^jm]bfb� ebpZfb�� mqZkl�
\mxsbfb�\�^_e_��mqZkl\h\Zlv�\�bkke_^h\Zgbb�^hdZaZl_evkl\� 
± k� jZaj_r_gby� km^Z�� jZkkfZljb\Zxs_]h� wdhghfbq_kdb_� ^_eZ�� aZ^Z\Zlv�

\hijhku�^jm]bf�ebpZf��mqZkl\mxsbf�\�^_e_� 
± aZy\eylv�oh^ZlZckl\Z�b�ih^Z\Zlv�aZy\e_gby� 
± ^Z\Zlv�\�ibkvf_gghc�b�mklghc�nhjf_�h[tykg_gby�km^m��jZkkfZljb\Zx�

s_fm�wdhghfbq_kdb_�^_eZ��ijb\h^blv�k\hb�^h\h^u�ih�\k_f�\hagbdZxsbf�\�
oh^_�jZkkfhlj_gby�^_eZ�\hijhkZf� 
± agZdhfblvky�k�oh^ZlZckl\Zfb�^jm]bo�ebp��mqZkl\mxsbo�\�^_e_��\hajZ�

`Zlv�ijhlb\�bo�oh^ZlZckl\��^h\h^h\. 
>hdZaZl_evkl\Zfb�ih�^_em�kh]eZkgh�kl� ���OID�y\eyxlky�ihemq_ggu_�\�

khhl\_lkl\bb�k�OID�b�bgufb�aZdhgh^Zl_evgufb�ZdlZfb�k\_^_gby��gZ�hkgh�
\Zgbb� dhlhjuo� km^�� jZkkfZljb\Zxsbc� wdhghfbq_kdb_� ^_eZ�� mklZgZ\eb\Z_l�
gZebqb_�beb�hlkmlkl\b_�h[klhyl_evkl\��h[hkgh\u\Zxsbo�lj_[h\Zgby�b�\ha�
jZ`_gby�ebp��mqZkl\mxsbo�\�^_e_��Z� lZd`_�bguo�h[klhyl_evkl\��bf_xsbo�
agZq_gb_�^ey�ijZ\bevgh]h�jZaj_r_gby�^_eZ� 
D�kj_^kl\Zf�^hdZau\Zgby�hlghkylky� 
± ibkvf_ggu_� ^hdZaZl_evkl\Z� �Zdlu�� ^h]h\hju�� kijZ\db�� lh\Zjgh-

ljZgkihjlgu_�gZdeZ^gu_��^_eh\Zy�dhjj_kihg^_gpby b�^j��� 
± \_s_kl\_ggu_�^hdZaZl_evkl\Z��ij_^f_lu��dhlhju_�k\hbf�\g_rgbf�\b�

^hf��\gmlj_ggbfb�k\hckl\Zfb��f_klhf�gZoh`^_gby�beb�bgufb�ijbagZdZfb�
fh]ml� kem`blv� kj_^kl\hf� mklZgh\e_gby�h[klhyl_evkl\��bf_xsbo� agZq_gb_�
^ey�ijZ\bevgh]h�jZaj_r_gby�^_eZ�� 
± a\mdh- b�\b^_haZibkv� 
± h[tykg_gby�ebp��mqZkl\mxsbo�\�^_e_� 
± dhgkmevlZpbb�ki_pbZebklh\�b�aZdexq_gby�wdki_jlh\��]hkm^Zjkl\_gguo�

hj]Zgh\��hj]Zgh\�f_klgh]h�mijZ\e_gby�b�kZfhmijZ\e_gby�  
± ihdZaZgby�k\b^_l_e_c� 
± bgu_�^hdmf_glu�b�fZl_jbZeu�[17].  
G_h[oh^bfh�hlf_lblv��qlh�\�khhl\_lkl\bb�k�=D��kl� �����ijb�jZkkfhlj_�

gbb�bkdh\�^hdmf_glu�h�ijbqbgZo�g_khojZgghklb�]jmaZ��[Z]Z`Z�b�]jmah[Z]Z�
`Z� �dhff_jq_kdbc�Zdl��Zdl�h[s_c�nhjfu�b�^jm]h_���khklZ\e_ggu_�i_j_\ha�
qbdhf�\�h^ghklhjhgg_f�ihjy^d_��ih^e_`Zl�hp_gd_�km^hf�gZjy^m�k�^jm]bfb�
^hdmf_glZfb�� m^hklh\_jyxsbfb� h[klhyl_evkl\Z�� dhlhju_� fh]ml� kem`blv�
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hkgh\Zgb_f� ^ey� hl\_lkl\_gghklb� i_j_\haqbdZ�� ]jmahhlijZ\bl_ey� �hlijZ\b�
l_ey���]jmahihemqZl_ey��ihemqZl_ey��beb�iZkkZ`bjZ��i� ����M@L�� 
Km^�� jZkkfZljb\Zxsbc� wdhghfbq_kdb_� ^_eZ�� hp_gb\Z_l� ^hdZaZl_evkl\Z�

ih�k\h_fm�\gmlj_gg_fm�m[_`^_gbx��hkgh\Zgghfm�gZ�\k_klhjhgg_f��iheghf�
b�h[t_dlb\ghf�bkke_^h\Zgbb�^hdZaZl_evkl\��bf_xsboky�\�^_e_� Ijb�jZaj_�
r_gbb�kihjZ�ih�kms_kl\m�km^��jZkkfZljb\Zxsbc�wdhghfbq_kdb_�^_eZ��i_j�
\hc�bgklZgpbb�ijbgbfZ_l�j_r_gb_��dhlhjh_�^he`gh�[ulv�aZdhgguf�b�h[hk�
gh\Zgguf�� 
J_r_gb_�km^Z��jZkkfZljb\Zxs_]h�wdhghfbq_kdb_�^_eZ��baeZ]Z_lky�\�\b^_�

hl^_evgh]h�^hdmf_glZ�b�khklhbl�ba�\\h^ghc��hibkZl_evghc��fhlb\bjh\hqghc�
b� j_ahexlb\ghc� qZkl_c��Hgh�fh`_l� [ulv� h[`Zeh\Zgh� \� ihjy^d_�� mklZgh\�
e_gghf�OID� 
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iZ : 01.02.2021. 

���Dh^_dk�J_kim[ebdb�;_eZjmkv�h[�Z^fbgbkljZlb\guo�ijZ\hgZjmr_gbyo� >We_d�
ljhgguc�j_kmjk@�� ± J_`bf�^hklmiZ : https://kodeksy-by.com/koap_rb.htm. ± >ZlZ�^h�
klmiZ : 01.02.2021. 

14 ?eh\hc�� B�� :� LjZgkihjlgh_� ijZ\h�� Zdlu�� ij_l_gabb�� bkdb� �� B�� :�� ?eh\hc��
?� <� FZebgh\kdbc��:��:��DmoZjqbd��± =hf_ev���;_e=ML��������± ����k� 
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���Bgkljmdpby�ih�Zdlh\h-ij_l_gabhgghc�jZ[hl_�gZ�;_ehjmkkdhc�`_e_aghc�^hjh�
]_ �� ml\. ijbdZahf�I_j\h]h� aZf_klbl_ey�GZqZevgbdZ�;_ehjmkkdhc�`_e_aghc� ^hjh]b�
� �����GA�hl�������������± Fbgkd��������± ���k� 

���Kem`_[gZy�bgkljmdpby�d�Kh]eZr_gbx�h�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�]jmah\hf�
khh[s_gbb��KB�d�KF=K��>We_dljhgguc�j_kmjk@��± J_`bf�^hklmiZ : http://www.rw.by/uploads/ 
userfiles/files/si_smgs_2015.pdf. ± >ZlZ�^hklmiZ : 01.02.2021. 

���Ohayckl\_gguc�ijhp_kkmZevguc�dh^_dk�J_kim[ebdb�;_eZjmkv�>We_dljhgguc�j_kmjk@��± 
J_`bf�^hklmiZ : http://etalonline.by/?type=text&regnum=HK9800219#load_text_ none_1_. ± >ZlZ�
^hklmiZ :  01.02.2021. 

���=jZ`^Zgkdbc�dh^_dk�J_kim[ebdb�;_eZjmkv�k�dhff_glZjb_f�b�h[ahjhf�ijZdlbdb�
ohayckl\_gguo�km^h\���ih^�h[s��j_^��<��K��DZf_gdh\Z��± Fbgkd���>bdlZ��������± �����k� 

19 H� `_e_agh^hjh`ghf� ljZgkihjl_ : aZdhg� J_kim[ebdb� ;_eZjmkv� hl� �� yg\Zjy�
�����]�������-A  >We_dljhgguc�j_kmjk@��± J_`bf�^hklmiZ :  http://www.rw.by/uploads/ 
userfiles/files/ railway_chart.pdf. ± >ZlZ�^hklmiZ : 01.02.2021. 

���MklZ\�`_e_agh^hjh`gh]h�ljZgkihjlZ�h[s_]h�ihevah\Zgby� >We_dljhgguc�j_�
kmjk@�� ± J_`bf� ^hklmiZ : http://www.rw.by/uploads/userfiles/files/railway_chart.pdf. ± 
>ZlZ�^hklmiZ : 01.02.2021. 

���Kh]eZr_gb_�h�f_`^mgZjh^ghf�`_e_agh^hjh`ghf�]jmah\hf�khh[s_gbb��KF=K���± 
Fbgkd���:fZen_y��������± ����k� 

22 Fhjha�� <�� I� IjZ\h\hc� klZlmk� mqZklgbdh\� `_e_agh^hjh`ghc� i_j_\hadb� ]jmaZ� / 
<� I� Fhjha��± Fbgkd ��E_dpby��������± ����k� 

23 ;mjkZ��G��I� Ij_l_gabb�b�bkdb�d�ljZgkihjlguf�hj]ZgbaZpbyf� ��G��I��;mjkZ��
<��;��Eyg^j_k��± F����Xjb^��ebl���������± ����k� 

24 Eyg^j_k��<��;��IjZ\h�b�wnn_dlb\ghklv�bkihevah\Zgby�\Z]hgh\�b�dhgl_cg_jh\���
<��;��Eyg^j_k��± F����Xjb^��ebl���������± ����k� 

25 H[�hl^_evguo�\hijhkZo�ijZdlbdb�jZkkfhlj_gby�kihjh\��\ul_dZxsbo�ba�^h]h�
\hjh\� i_j_\hadb� ]jmah\ �� ihklZgh\e_gb_� Ie_gmfZ� <ukr_]h� Ohayckl\_ggh]h� km^Z�
J_kim[ebdb�;_eZjmkv�hl�����������������>We_dljhgguc�j_kmjk@��± J_`bf�^hklmiZ : 
http://www.pravo.by/pdf/2005-105/2005-105(030-058).pdf. ± >ZlZ�^hklmiZ�: 01.02.2021. 
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Mq_[gh_�ba^Zgb_ 
 

?EH<HC�B\Zg�:e_dkZg^jh\bq 
F:EBGH<KDBC�?\]_gbc�<bdlhjh\bq 
G:KL:Q?GDH�?e_gZ�<eZ^bfbjh\gZ� 

 
IJ:<H<H?�J?=MEBJH<:GB?�I?J?<HAHD 

 

Mq_[gh-f_lh^bq_kdh_�ihkh[b_ 

QZklv � I I  
 

J_^Zdlhj���:��:��IZ\exq_gdh\Z 
L_ogbq_kdbc�j_^Zdlhj���<��G��Dmq_jh\Z 

Dhjj_dlhj  L� :��Im]Zq  
 
 

Ih^ibkZgh�\�i_qZlv  30.08������]�. NhjfZl����î�������� 
;mfZ]Z�hnk_lgZy��=ZjgblmjZ�LZcfk��I_qZlv�gZ�jbah]jZn_� 

Mke��i_q��e� 6,04��Mq�-ba^��e����91��LbjZ`�����wda� 
AZd����2145.  Ba^����33. 

 
 

Ba^Zl_ev�b�iheb]jZnbq_kdh_�bkiheg_gb_� 
;_ehjmkkdbc�]hkm^Zjkl\_gguc�mgb\_jkbl_l�ljZgkihjlZ� 

K\b^_l_evkl\h�h�]hkm^Zjkl\_gghc�j_]bkljZpbb�ba^Zl_ey��ba]hlh\bl_ey�� 
jZkijhkljZgbl_ey�i_qZlguo�ba^Zgbc 

��������hl������������ 
��������hl������������ 
���������hl������������ 

Me��Dbjh\Z��������������]��=hf_ev� 
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FBGBKL?JKL<H�LJ:GKIHJL:�B�DHFFMGBD:PBC� 
J?KIM;EBDB�;?E:JMKV 

 
MQJ?@>?GB?�H;J:AH<:GBY 

©;?EHJMKKDBC�=HKM>:JKL<?GGUC�MGB<?JKBL?L�LJ:GKIHJL:ª 
 

DZn_^jZ�mijZ\e_gby�]jmah\hc�b�dhff_jq_kdhc�jZ[hlhc 

 
 

 
B��:��?EH<HC��?� <��F:EBGH<KDBC�� 

?��<��G:KL:Q?GDH 
 
 

 
 
 
 

IJ:<H<H?�J?=MEBJH<:GB?� 
I?J?<HAHD� 
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