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<klmi. Ijhfbkeh\�� dhghie�� ± mg�dZevgZ� jhkebgZ��sh� a^ZlgZ�

ihablb\gh� \iebgmlb� gZ� jha\blhd� _dhghf�db� djZ�gb�� hkd�evdb�
dmevlmjZ� ^hlbqgZ� ^h� j�agbo� ]Zema_c� \bjh[gbpl\Z� ± Z]jZjgh]h, 
_g_j]_lbqgh]h�� f_^bqgh]h�� dhkf_lheh]�qgh]h�� \�ckvdh\h]h�� oZjqh-
\h]h�� o�f�qgh]h�� l_dklbevgh]h�� [m^�\_evgh]h� lhsh�� Dhghie�� ^ey�
MdjZ�gb�kvh]h^g��± p_�fh`eb\hkl�� 

Sh[� ijZ\bevgh� ajhamf�lb� _dhghf�qgm� _n_dlb\g�klv� \bjh[-
gbpl\Z�dhghi_ev�ihlj�[gh�jha�[jZlbky�gZ�ydbo�_lZiZo�jhkebgZ�^Z}�
ijb[mlhd��Hl`_��_lZi�\bjhsm\Zggy� ± p_�\bjh[gbpl\h�^\ho�\b^�\�
ijh^mdp����gZk�ggy�lZ�lj_klZ��J_Ze�aZp�y�ydbo ^Z}�fh`eb\�klv�\`_�
h^_j`Zlb� ijb[mlhd� \�^� ��� ^h� ���� �� j_glZ[_evghkl� [1] �\�
]jhrh\hfm�_d\�\Ze_gl��± \�^����^h��� lbk� ]jg�gZ�]_dlZj����Hkd�evdb�
h^_j`Zg��\b^b�ijh^mdp���}�kbjh\bghx�^ey�i_j_jh[db��lh�eh]�qgh��
sh� aZimkdZ}lvky� ih^Zevrbc� eZgpx`hd� h^_j`Zggy� ]hlh\h�� ^ey�
kih`b\ZqZ�ijh^mdp����ydZ�^Z}�^h^Zldh\bc�ijb[mlhd� 

<Z`eb\bf� Zki_dlhf� \bjhsm\Zggy� dmevlmjb� dhghi_ev� }�
iblZggy�hj]Zg�aZp���\bjh[gbqh]h�ijhp_km��Ihlj�[gh�\bagZqblbkv�a�
gZijyfhf� \bjhsm\Zggy� ijhfbkeh\bo� dhghi_ev�� <�^� h[jZgh]h�
gZijyfm�[m^_�aZe_`Zlb�\b[�j�l_ogheh]���\bjhsm\Zggy�dmevlmjb��Z�
lZdh`� ih^ZevrZ� i_j_jh[dZ� lZ� j_Ze�aZp�y� h^_j`Zgh�� dhghie_-
kbjh\bgb��Kvh]h^g��\�MdjZ�g��ijZdlbdmxlvky�ljb�hkgh\g��l_ogheh]���
\bjhsm\Zggy�ijhfbkeh\bo�dhghi_ev [2]: 

¾ gZk�gg}\Z�± a�f_lhx�h^_j`Zggy�\bkhdhyd�kgh]h�gZk�gg}\h]h�
fZl_j�Zem� �aZklhkh\m}lvky�gZk�ggbpvdbfb� ]hkih^Zjkl\Zfb��
hkh[eb\�klv� l_ogheh]��� ± ghjfZ� \bk�\m� ���� feg�� rl��]Z�
koh`bo�gZk�gbg); 

¾ a_e_gp_\Z� ± ^ey� h^_j`Zggy� \bkhdhyd�kgh]h� ^h\]h]h� dhgh-
ieygh]h� \hehdgZ� �\bfZ]Z}� gZy\g�klv� i_j\bggh]h� dhghie_-
i_j_jh[gh]h�\bjh[gbpl\Z��hkh[eb\�klv� l_ogheh]��� ± ghjfZ�
\bk�\m�����feg��rl�]Z�koh`bo�gZk�gbg); 

¾ ^\h[�qgh]h�\bdhjbklZggy��^ey�h^_j`Zggy�gZk�ggy�lZ�lj_klb�
dhghi_ev�� hkh[eb\�klv� l_ogheh]��� ± ghjfZ� \bk�\m� ���� feg��
rl�]Z�koh`bo�gZk�gbg). 
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I_jrZ�l_ogheh]�y ± \bjhsm\Zggy� dhghi_ev� gZ� gZk�ggy�� yd�
ihk�\gbc�fZl_j�Ze��L_ogheh]�qgZ�dZjlZ�\bjhsm\Zggy�ijhfbkeh\bo�
dhghi_ev� ^ey� h^_j`Zggy� \bkhdhyd�kgh]h� gZk�gg}\h]h� fZl_j�Zem�
\dexqZ}�ihk�\�lZ�^h]ey^�aZ�ihk�\Zfb��a[bjZggy�gZk�gg}\h��qZklbgb�
ihk�\�\�a_jgha[bjZevgbfb�dhf[ZcgZfb�a�ih^Zevrbf�^h\_^_ggyf�
gZk�ggy�^h�dhg\_gp�cgh��\heh]hkl��lZ�a[bjZggy�kl_[eh\h��qZklbgb�
fZrbgZfb�aZ]Zevgh]h�ijbagZq_ggy� 

M�jhajZomgdZo�_dhghf�qgh��_n_dlb\ghkl��\bjh[gbpl\Z� aZ�^Z-
ghx� l_ogheh]�}x� \jZoh\m}lvky��sh� \hgZ� ijbagZq_gZ� ^ey� \bjh[-
gbpl\Z� \bkhdhyd�kgh]h� gZk�gg}\h]h� fZl_j�Zem� �� aZklhkh\m}lvky� \�
gZk�gg}\h-k_e_dp�cg�c�jh[hl���Z� lhfm� \�jhajZomgdb�p�gZ�gZ�j_Ze�-
aZp�x gZk�gg}\h]h� fZl_j�Zem� aZdeZ^Z}lvky gZ� j�\g�� ;G�� _e�lZ� ± 
ijb[ebagh�\�^���������]jg��aZ�lhggm�� 

AZ� j_amevlZlZfb� ZgZe�am� ihlj_[� \� fZl_j�Zevgbo� �� ljm^h\bo�
aZljZlZo� aZ� ^Zghx� l_ogheh]�}x� \bljZlb� gZ� \bjh[gbpl\h� gZk�g-
g}\h]h�fZl_j�Zem�m�ihlhqghfm�������j���kdeZ^Zeb��� �������]jg��gZ�
�� ]_dlZj� �^ey� ihj�\gyggy�� m� ����� j�� ^Zg�� \bljZlb� klZgh\beb�
16 ������� ]jg���� hkgh\gm� qZklbgm� ydbo� kdeZ^Zxlv� f�g_jZevg��
^h[jb\Z�lZ�iZeb\h-fZklbevg��fZl_j�Zeb� 

<jZoh\mxqb�\bljZlgm�qZklbgm�gZ�hj]Zg�aZp�x�^Zgh��l_ogheh]���
lZ�aZdeZ^Zxqb�\jh`Zcg�klv�gZk�ggy�gZ�j�\_gv�����l�]Z�lZ�lj_klb�± 
����l�]Z��fh`_fh�dhgklZlm\Zlb��sh�aZ]Zevgbc�ijb[mlhd�]hkih^Zjkl-
\h�fh`_� h^_j`Zlb� \�f_`Zo�^h� ���� ± ���� lbk��^he��]Z� Z[h� j�\_gv�
j_glZ[_evghkl��^h�������� 

HklZgg�f� qZkhf� a� mk�o� ijh^mdl�\� dhghieyjkl\Z� kZf_� gZk�ggy�
dhghi_ev� }�h^gbf� �a�gZcihimeyjg�rbo� \b^�\�_dkihjlgh]h� lh\Zjm��
AZjZa�mdjZ�gkvd_�gZk�ggy�dhghi_ev�k�xlv���i_j_jh[eyxlv�fZc`_�gZ�
\k�o� dhglbg_glZo�� A� mdjZ�gkvdbfb� \bjh[gbdZfb� gZk�ggy� dhghi_ev�
mdeZ^Zxlvky� dhgljZdlb� lZ� \_^mlvky� i_j_fh\bgb� gZ� ihklZqZggy�
gZk�ggy�^h�djZ�g�I�\g�qgh��lZ�I�\^_ggh��:f_jbdb��;ebavdh]h�Koh^m��
DblZx�� djZ�g� ;Zel��� lZ� /K�� AgZqghx� i_j_\Z]hx� \bjh[gbd�\�
dhghi_ev�/K�\�^ghkgh�\�lqbagygbo�dhghieyj�\�}�l_��sh�^�yevg�klv�\�
dhghieyjkl\�� m� gbo� ^hlm}lvky�� Z� lhfm� ki�\ijZpy� }\jhi_ckvdbo�
\bjh[gbd�\� a� mdjZ�gkvdbfb� ihklZqZevgbdZfb� gZk�ggy� fZ}� \_ebd��
i_j_\Z]b�± fh`eb\�klv�hljbfZlb�[x^`_lg��^hlZp���yd�gZ�\bjhsm-
\Zggy�� lZd� �� gZ� i_j_jh[dm ijhfbkeh\bo� dhghi_ev�� jhaf�j� ydbo�
dheb\Z}l_ky�\�^�����^h�����}\jh�aZ�]_dlZj�[3]. 

Kvh]h^g�� hkgh\gbfb� lh\Zjgbfb� ihabp�yfb�� aZ� ydbfb�
\�^[m\Z}lvky�ah\g�rgy�lhj]�\ey�ijh^mdp�}x�dhghieyjkl\Z��a]�^gh�a�
dZl_]hj�yfb [4, 5]�� gZk�ggy� dhghi_ev� �dh^� MDLA?>� �������������
\�^oh^b� dhghi_ev� �\dexqZxqb� ijy^bevg�� \�^oh^b� lZ� h[l�iZgm�
kbjh\bgm�� �dh^� MDLA?>� ������������� \hehdgh� dhghieyg_�
�&DQQDE�V� VDW�YD� /���� Z� lZdh`� ijy^b\h a� \hehdhg� dhghi_ev� �dh^�
MDLA?>� ������������� <hehdgh� dhghi_ev� \bkhdh�� ydhkl��
dhjbklm}lvky�ihiblhf yd�\�MdjZ�g���lZd� ��\�djZ�gZo�/K��DblZ��lZ�\�
djZ�gZo�[ebavdh]h�Koh^m�� 
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>jm]Z� l_ogheh]�y� ± \bjhsm\Zggy� dhghi_ev� ^ey� h^_j`Zggy�
\bkhdhyd�kgh]h� \hehdgZ� �gZ� a_e_g_pv�. Hkh[eb\�klx� l_ogheh]��� }�
l_��sh�\hgZ�gZp�e_gZ�kZf_�gZ�\bjh[gbpl\h�\hehdgbklh��ijh^mdp���
[_a� a[bjZggy� gZk�gg}\h]h� fZl_j�Zem�� Z� lhfm� hj�}glm}lvky� gZ�
\bdhjbklZggy� h[eZ^gZggy� ^ey� i_j\bggh�� h[jh[db� lj_klb� ± 
klZp�hgZjgh]h� �lZd� a\Zgh]h� ©dhghie_aZ\h^mª�� Z[h�fh[�evgh�� e�g���
i_j\bggh��i_j_jh[db�� 

<� Zki_dl�� jhadjblly� kmlghkl�� ]hkih^Zjkvdh�� ^�yevghkl�� aZ�
^Zghx� l_ogheh]�}x�\�jhajZomgdb� aZdeZ^Z}lvky�\Zj�Zgl�j_Ze�aZp���
]hkih^Zjkl\hf�ebr_�lj_klb�dhghi_ev��sh[�\�^h[jZablb�_n_dlb\-
g�klv� kZf_� _lZim� \bjh[gbpl\Z� hkgh\gh]h� \b^m� ijh^mdp��� [_aih-
k_j_^gvh�^ey�k�evkvdh]hkih^Zjkvdh]h�\bjh[gbdZ��Hkgh\gZ�qZklb-
gZ�aZljZl�gZ�\bjh[gbpl\h�lj_klb�ijbiZ^Z}�gZ�aZdmidm�lZ�\g_k_ggy�
f�g_jZevgbo� ^h[jb\�� ^ba_evg_� iZevg_� lZ� gZk�gg}\bc� fZl_j�Ze�
�ghjfZ� \bk�\m� ^h� �� d]�]Z��� AZ]Zevg�� aZljZlb� gZ� �� ]Z� kdeZ^Zxlv�
[ebavdh����lbk� ]jg���Z�\bjmqdZ�\�^�j_Ze�aZp���lj_klb�aZ \jh`Zcghkl��
6,0-8,0 l�]Z�fh`_�kdeZ^Zlb�[ebavdh�����lbk��^he��]Z��sh�\�^ih\�^Z}�
j�\gx�j_glZ[_evghkl��^h������ 

LZdbc� j�\_gv� _dhghf�qgh�� _n_dlb\ghkl�� aZ� a_e_gp_\hx�
l_ogheh]�}x�h^_j`m}lvky�q_j_a \�^kmlg�klv m�jhajZomgdZo ijhp_km�
i_j_jh[db� lj_klb��Kbjh\bgZ� aZ\`^b� dhrlm}�f_gr_, g�`� ]hlh\bc�
ijh^mdl�� lhfm�kbjh\bggbc�_lZi� l_ogheh]���f_gr�_dhghf�qgh�ijb-
\Z[eb\bc��Lml�ke�^�aZagZqblb��sh�ijb�i_j\bgg�c�i_j_jh[p��lj_klb�
dhghi_ev� gZ� \hehdgh� lZ� dhkljbpx �a� kmqZkgbf� ki_p�Ze�ah\Zgbf�
h[eZ^gZggyf� fh`gZ� hljbfZlb� qbklbc� ijb[mlhd� gZ� j�\g�� \�^� 
���� lbk�� ^he�� lZ� j_glZ[_evg�klv� \�^� ���� ��� \� aZe_`ghkl�� \�^�
h[jZgh]h�gZijyfm�i_j\bggh��lZ�ih]eb[e_gh��i_j_jh[db�h^_j`Zgh��
dhghie_kbjh\bgb�� 

Lj_ly�l_ogheh]�y ± \bjhsm\Zggy� dhghi_ev�^ey�h^_j`Zggy�
^\ho� \b^�\� ijh^mdp��� ± lh\Zjgh]h� gZk�ggy� lZ� lj_klb��P_� hkgh\gZ�
l_ogheh]�y�\bjhsm\Zggy�dhghi_ev��ydZ�aZklhkh\m}lvky�gZ�l_j_gZo�
djZ�gb� fZc`_� \k�fZ� \bjh[gbdZfb� lh\Zjgh]h� gZk�ggy� dhghi_ev��
L_ogheh]�qgZ�dZjlZ��sh�\�^h[jZ`m}�ijhp_k�\bjhsm\Zggy�dhghi_ev�
gZ� ^\h[�qg_� \bdhjbklZggy� �jmglm}lvky� gZ� ihk�\�� a� ghjfhx� 
\bk�\m� ��� d]� �]Z�� ^h]ey^�� aZ� ihk�\Zfb� lZ� a[bjZgg�� ijh^mdp����Ijb�
pvhfm� hkh[eb\�klx� ^Zgh�� l_ogheh]��� }� l_�� sh� ijhp_k� a[hjm� 
mjh`Zx� }� [Z]ZlhnZagbf� �� i_j_^[ZqZ}� aZklhkm\Zggy� a_jgha[b-
jZevgbo� dhf[Zcg�\� lZ� k�evkvdh]hkih^Zjkvdbo� fZrbg� aZ]Zevgh]h�
ijbagZq_ggy�[6]. 

IjhZgZe�am\Z\rb�ihlj_[b�\�fZl_j�Zevgbo���ljm^h\bo�aZljZlZo�
aZ� ^Zghx� l_ogheh]�}x� \bagZq_gh�� sh� gZ� \bjh[gbpl\h� dhghie_-
ijh^mdp���m� �����j��g_h[o�^gh�[ebavdh� ���� lbk�� ]jg��gZ� ]_dlZj� �m�
�����j� aZljZlb�[meb�fZc`_�gZ���lbk��]jg��f_grbfb���M�jhajZomgdb�
_dhghf�qgh�� _n_dlb\ghkl�� l_ogheh]��� ^\h[�qgh]h� \bjhsm\Zggy�
dhghi_ev�^hp�evgh�aZdeZ^Zlb�j�\_gv�mjh`Zcghkl��^ey�gZk�ggy�\�^�
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:gZe�amxqb� ^�xqbc� ihibl� gZ� ijh^mdp�x� dhghieyjkl\Z�� ke�^�
aZagZqblb��sh�gZk�ggy��lj_klZ��\hehdgh��dhkljbpy�}�kbjh\bghx�^ey�
\bjh[gbpl\Z� m� oZjqh\�c�� l_dklbevg�c�� p_exehagh-iZi_jh\�c��
[m^�\_evg�c� ijhfbkeh\hkl�� lZ� �g�� Lhfm� ihibl� gZ� kbjh\bggm�
ijh^mdp�x�}�hkgh\gbf�nZdlhjhf�p�ghml\hj_ggy�lZ�jha\bldm�]Zema��
dhghieyjkl\Z�\�p�ehfm� 

:dlmZevg�klv� lZ� _dhghf�qgm� ^hp�evg�klv� dh`gh]h� hdj_fh]h�
k_]f_glm�\bjh[gbpl\Z�ijh^mdp���dhghieyjkl\Z�^hp�evgh�hp�gx\Zlb�
\jZoh\mxqb��g^b\�^mZevg��mfh\b�\_^_ggy�[�ag_km��j_]�hg��j_kmjkg_�
aZ[_ai_q_ggy�[_aihk_j_^g�o�]hkih^Zjkl\� 

GZc[�evr�_dhghf�qgh�^hp�evgbf��Ze_�ihdb�sh�aZ[hjhg_gbf�
\� MdjZ�g��� }� gZijyf� \bjh[gbpl\Z� l_jZi_\lbqgbo� �f_^bqgbo��
dhghi_ev�� >hk\�^� djZ�g�� ^_� Zdlb\gh� aZcfZxlvky� f_^bqgbfb�
dhghieyfb�ihdZam}��sh�p_�}�^hklZlgvh�_n_dlb\gbc� lZ�ijb\Z[-
eb\bc�[�ag_k�[10].  

=�ihl_lbqgh�ijhZgZe�am}fh�\bjh[gbpl\h�f_^bqgh��kbjh\bgb�
a� jhkebg� dhghi_ev \� MdjZ�g��� [_jmqb� ^h� m\Z]b� ^hk\�^� Ijb-
[Zel�ckvdbo� djZ�g��>ey�\bjh[gbpl\Z�f_^bqgh��kbjh\bgb� a�iehs��
����]Z��ihlj�[gh�kl�evdb�`�qZkm�yd���^ey�\bjhsm\Zggy�dhghi_ev�gZ�
gZk�ggy� lZ� mfh\gm� i_j_jh[dm� lj_klb� gZ� \hehdgh�� AZljZlb� gZ�
\bjhsm\Zggy� mfh\gh�[m^mlv� l��`��sh� ��gZ�j_Ze�aZp�x� l_ogheh]���
\bjhsm\Zggy�dhghi_ev�gZ�^\h[�qg_�\bdhjbklZggy��hkd�evdb f_lZ�
dmevlb\m\Zggy� ± p_� a_e_gZ�fZkZ� dhghi_ev��>ho�^gZ�qZklbgZ�\�^�
j_Ze�aZp���ebr_�\bkmr_gh�� ��i�^]hlh\e_gh��^h�j_Ze�aZp��� a_e_gh��
fZkb� jhkebgb� dhghi_ev� fh`_� [mlb� [ebavdh� ��� feg�� ^he��
�jhajZomgdb� \ayl�� a� ZgZeh]�qgh]h� \bjh[gbpl\Z� Eblh\kvdh��
j_kim[e�db� [11]�� sh� }� g_aj�\gyggh� [�evr_� g�`� \�^� \Zj�Zglm�
\bjh[gbpl\Z� lZ� j_Ze�aZp��� gZk�ggy� lZ� h^_j`Zgh]h� \�^� i_j\bggh��
i_j_jh[db�dhghieygh]h�\hehdgZ� 

<bjh[gbpl\h�f_^bqgh��kbjh\bgb� 
¾ ihlm`ghkl��\bjh[gbpl\Z�± ����]Z�ihk�\�\��^ey�ijbdeZ^m�� 
¾ jh[hq��f�kpy�± [ebavdh����hk�[��^ey�a[bjZggy�a_e_gh��fZkb� 
¾ j�qgbc�ijb[mlhd�± [ebavdh����feg��^he� 
H^gbf� a� gZc[�evr� ihrbj_gbo� gZijyf�\� aZklhkm\Zggy� ijh-

^mdp��� dhghieyjkl\Z� aZ\`^b� [m\� �� aZebrZ}lvky� l_dklbevgbc��
H^_j`Zg_� i�key� i_j\bggh�� i_j_jh[db� dhghieyg_� \hehdgh� \bdh-
jbklh\m\Zeb� \� l_dklbevg�c� ijhfbkeh\hkl�� ^ey� \b]hlh\e_ggy�rb-
jhdh]h�dheZ�ijh^mdp���± \�^�dZgZl�\�lZ�iZjmkbgb�^h�khjhqhd���\amlly��
Yjdbf� ijbdeZ^hf�Zdlb\gh]h� aZklhkm\Zggy� dhghieygh]h� l_dklbex�
[meh� l_��sh�s_� ��� jhd�\� lhfm� dhghieygZ� ldZgbgZ� [meZ� gZ^a\b-
qZcgh�rbjhdh�ihrbj_gZ�\�l_dklbevg�c�ijhfbkeh\hkl��_dhghf�qgh�
jha\bg_gbo� djZ�g� k\�lm� [12]�� AZ\^ydb� k\h�f� oZjZdl_jbklbdZf�
�f�pghkl���Zglb[Zdl_j�Zevghkl���Zglbk_ilbqghkl���a^Zlghkl��^h�l_i-
eh\h��j_]meyp����\hgZ�dhjbklm\ZeZky�\_ebq_aghx�ihimeyjg�klx�yd�
m�/\jhi���lZd���\�djZ�gZo�I�\g�qgh����I�\^_ggh��:f_jbdb� 
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L_dklbevgbc� gZijyf \bjh[gbpl\Z� ^ey� kmqZkgh�� MdjZ�gb�
ZdlmZevgbc�lhfm��sh�kl_[eZ�dhghi_ev��yd�kbjh\bgZ�^ey�i_j_jh[db�
gZ�\hehdgh, }�^h^Zldh\bf�ijb[mldhf�m�l_ogheh]�yo�oZjqh\h]h�Z[h�
f_^bqgh]h�\bjh[gbpl\Z��>ey�ch]h�j_Ze�aZp���kl\hj_gh�c�gZeZ]h^-
`_gh�\bimkd�\�lqbagygh��e�g���a�i_j_jh[db�em[¶ygbo�dmevlmj� �EIE��
[13]�� ydZ� jhajZoh\ZgZ� gZ� \bdhjbklZggy� m� fZebo� k�evkvdh]hkih-
^Zjkvdbo�i�^ijb}fkl\Zo���fZ}�lZd��ihdZagbdb� 

¾ ^ey�h[kem]h\m\Zggy�h^g�}��e�g���g_h[o�^gh�\�^���qheh\�d��[_a�
\jZom\Zggy� h[kem]h\mxqh]h� lZ� Z^f�g�kljZlb\gh]h� i_jkh-
gZem�� 

¾ ihlm`g�klv� \bjh[gbpl\Z� \hehdgZ� \�^� �� lhggb� gZ� af�gm� ± 
42 lhggb�\�f�kypv��^\haf�ggZ�jh[hlZ��± ����lhggb�\�j�d� 

¾ ^ey� aZ\ZglZ`_ggy� jh[hlb� e�g��� m� ^\�� af�g� g_h[o�^gh� ^h� 
����]Z�ihk�\�\�dhghi_ev� 

¾ \bjmqdZ� \�^� j_Ze�aZp��� h^ghlbigh]h� \hehdgZ� ± ��� lbk��
]jg�lhggm� 

Jbghd� dhghieygh]h� \hehdgZ� kvh]h^g�� \� j�agbo� djZ�gZo� qZklh�
jha\b\Z}lvky� a�� agZqgbfb� i_j_ihgZfb�� GZijbdeZ^�� gZ� ^Zgbc�
fhf_gl� KR:� \k_� s_� ^Ze_d�� \�^� lh]h�� sh[� fZlb� aZ\_jr_gbc�
jha\bg_gbc�eZgpx`hd�ihklZ\hd� dhghieygh]h�\hehdgZ� ©\�^�ihey� ��
^h� ijbeZ\dZª q_j_a� \�^kmlg�klv� dhfie_dkgh�� �gnjZkljmdlmjb� ��
\�^kmlg�klv� g_h[o�^gh]h� h[eZ^gZggy� gZ� l_jblhj��� djZ�gb� [14].  
>ZgZ� kblmZp�y� ijba\h^blv� ^h� lh]h�� sh� k�evkvdh]hkih^Zjkvd��
\bjh[gbdb�g_� ohqmlv� \bjhsm\Zlb�jhkebgm� a�f_lhx� \bjh[gbpl\Z�
dhghieygh]h�\hehdgZ� [15], hkd�evdb m�gbo�g_fZ}�jbgdm�ijh^Z`m��Z�
i_j_jh[gbdb�g_�fZxlv�[Z`Zggy�[m^m\Zlb�i_j_jh[g��aZ\h^b��ydsh�
m�gbo�g_fZ}�\i_\g_ghkl��\�lhfm��sh�n_jf_jb�g_�]hlh\��\bjh[eylb�
kbjh\bgm� \� ^hklZlg�c� d�evdhkl�� �� dj�f� �grh]h� \hgb� g_� \i_\g_g�� \�
jbgdm��gZ�ydhfm�\�^hklZlg�c�d�evdhkl��afh`mlv�ijh^Z\Zlb�dhghieyg��
l_dklbev�� ljbdhlZ`� Z[h� \amlly�� G_h[o�^gh� fZlb� gZ� m\Za��� sh�
[Z\h\gygZ� ijhfbkeh\�klv� \� KR:� hljbfm}� \_ebq_ag�� ^hlZp��� a�
n_^_jZevgh]h� [x^`_lm�� sh� Z\lhfZlbqgh� klZ\blv� ^Zgm� kn_jm�
]hkih^Zjx\Zggy�\�ijb\�e_ch\Zg_�klZgh\bs_�i_j_^�]Zemayfb��sh�
ki_p�Ze�amxlvky� gZ� \bdhjbklZgg�� dhghieygh]h� \hehdgZ�� G_�
^b\eyqbkv� gZ� p_, \bjh[Zf� a� dhghieygh]h� \hehdgZ� }� f�kp_� gZ�
fZkh\hfm�kih`b\qhfm�jbgdm�KR:� 

:gZeh]�qg�� Zf_jbdZgkvdbf�� ijh[e_fb� \�^kmlghkl�� knhjfh\Z-
gh]h�jbgdm�j_Ze�aZp���dhghieygh]h�\hehdgZ��Z�lZdh`�f�a_jg��h[ky]b�
ijh^Z`�\� dhghieygbo� l_dklbevgbo� �� ljbdhlZ`gbo� \bjh[�\� gZ�
l_jblhj��� MdjZ�gb� klZxlv� ]heh\gbfb� iblZggyfb�� yd�� g_h[o�^gh�
\bj�rblb� \bjh[gbdZf� dhghieygh�� ijh^mdp���� Hl`_�� \�^jh^`_ggy�
\�lqbagygh]h� dhghieyjkl\Z� ± p_� \�^jh^`_ggy� agZqgh]h� k_]f_glm�
l_dklbevgh��ijhfbkeh\hkl���ydZ�afh`_�aZ^h\hevgblb�yd�kghx�kbjh-
\bghx� i�^ijb}fkl\Z� a� \bjh[gbpl\Z� ldZgbg� lZ� ]hlh\h�� ijh^mdp���
�\amlly�� h^y]�� [�ebagZ� lhsh�� ��� \�^ih\�^gh�� kl\hjblb� gh\�� jh[hq��
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f�kpy�� :e_� ^ey� pvh]h� \bjh[gbdb� fZxlv� g_� l�evdb� \bjhsm\Zlb�
dhghie�� �� i_j_cfZlbky� iblZggyfb� j_Ze�aZp��� gZk�gg}\h�� qZklbgb�
\jh`Zx�� Z� c� \ijh\Z^`m\Zlb� i_j_jh[dm� kl_[eh\h�� fZkb� ^ey�
h^_j`Zggy�\hehdgZ� 

?dki_jlb�dhghieygh]h�jbgdm�MdjZ�gb�\�^f�qZxlv��sh�m a\
yadm�
a�iZ^�ggyf�ieZlhkijhfh`gh]h�ihiblm�gZk_e_ggy�MdjZ�gb, \� lhfm�
qbke� h[mfh\e_gh]h� iZg^_f�}x� dhjhgZ� \�jmkm�� h[ky]b� ijh^Z`�\�
l_dklbevgh�� lZ� ljbdhlZ`gh��ijh^mdp����sh�\b]hlh\ey}lvky� a�\bdh-
jbklZggyf� dhghieygh]h�\hehdgZ, agbabebky� [16]��Ahdj_fZ�� aZagZ-
qZ}lvky��sh�d�evd�klv�ihdmip�\�\�MdjZ�g�, gZ�\�^f�gm�\�^�_dhghf�qgh�
jha\bg_gbo� ^_j`Z\, klZgh\blv� g_� �-���� gZk_e_ggy�� Z� dheb-
\Z}lvky�\�f_`Zo��-2%. 

<�^kmlg�klv� ihlm`ghkl_c� a� ]eb[hdh�� i_j_jh[db� dhghieygh]h�
\hehdgZ�i_j_^[ZqZ}��\�[�evrhkl��k\h�c��\b]hlh\e_ggy�ijh^mdp���a�
g_\bkhdhx�^h^Zghx�\Zjl�klx��ydm�]hlh\��dmim\Zlb� �gha_fg��aZfh\-
gbdb� �\�i_jrm�q_j]m�a�DblZx��aZ�aZgb`_ghx�p�ghx��<bs_\dZaZgZ�
kblmZp�y�\`_�ijba\_eZ�^h�gbadb�ijh[e_f�m�h^g�c�a�gZp�hgZevgbo�
dhfiZg�c��sh�ki_p�Ze�am}lvky�gZ�i_j\bgg�c�i_j_jh[p�� dhghieygh��
khehfb���lj_klb� 

AZ� hklZgg�fb� ZgZe�lbqgbfb� ^Zgbfb� \klZgh\e_gh��sh� dhgkh-
e�^h\Zgbc� h[ky]� kih`b\Zggy� dhghieygh]h� \hehdgZ� \� MdjZ�g��
klZgh\blv�\�^����^h�����lhg [16]��M�k\hx�q_j]m�ihlm`ghkl���l�evdb�
\\_^_gbo� \� _dkiemZlZp�x� aZ� hklZgg�� �� jhdb� gh\bo� aZ\h^�\� a�
i_j\bggh��i_j_jh[db�fh`mlv�aZ^h\hevgblb�\bs_\dZaZg��ihlj_[b�\�
\hehdg�� aZ� �-2 f�kyp�� jh[hlb� �p_� g_� \jZoh\mxqb� jh[hlm� klZjbo�
jZ^ygkvdbo� i_gvdhaZ\h^�\�� Z� lZdh`� ©^hhijZpvh\Zgboª eeygbo�
ihlm`ghkl_c�� a^Zlgbo� i_j_jh[eylb� dhghieygm� kbjh\bgm��� <�^ih-
\�^gh� gZ� jbgdm� dhghieygh]h� \hehdgZ� \� MdjZ�g�, a� h^gh]h� [hdm, 
kihkl_j�]Z}lvky�i_j_\bjh[gbpl\h��Z�a��grh]h�± g_^hklZlg�c�ihibl��
H^gbf�a�\boh^�\�a�kblmZp����sh�kdeZeZky, }�kl\hj_ggy�ihlm`ghkl_c�
a�]eb[hdh��i_j_jh[db��ahdj_fZ, \b]hlh\e_gg��dhghieygh��p_exehab�
�� \�^ih\�^gh� d�gp_\bo� lh\Zj�\� a� \bs_\dZaZgh]h� \bkhdhe�d\�^gh]h�
kbjh\bgb��iZi_jm��iZd_l�\���l�^��� 

?dhghf�qgh�_n_dlb\gbf�gZ�^Zgbc�fhf_gl�kihkh[hf�j_Ze�aZp���
dhghieygh]h� \hehdgZ� }� gZeZ]h^`_ggy� _dkihjlgbo� ihklZ\hd� ^h�
djZ�g�� aZp�dZ\e_g�� \� ch]h� aZklhkm\Zgg�� \� jZfdZo� \aZ}fh\b]�^gbo�
^h\]hkljhdh\bo� dhgljZdl�\�� Ahdj_fZ�� \�^hfh� ijh i_\gm aZp�dZ\-
e_g�klv \�dhghieyghfm�\hehdg��kih`b\Zq�\�a�djZ�g�/\jhi_ckvdh]h�
Khxam��ijhl_, ke�^�aZagZqblb��sh�ihl_gp�cg��}\jhi_ckvd��iZjlg_jb�
\bkm\Zxlv� ^hkblv� `hjkld�� \bfh]b� ^h� ydhkl�� lZ� h[ky]�\� lh\Zj�\��
gZi�\nZ[jbdZl�\��sh�_dkihjlmxlvky� 

S_� h^gbf� kihkh[hf� _n_dlb\gh�� j_Ze�aZp��� dhghieygh]h� \h-
ehdgZ�}�kl\hj_ggy�d�gp_\bo�lh\Zj�\��sh�dhjbklmxlvky�ihiblhf�yd�\�
gZr�c�djZ�g���lZd���\heh^�xlv�\_ebq_agbf�_dkihjlgbf�ihl_gp�Zehf��
M� jZfdZo� kl\hj_ggy� \bkhdhdhgdmj_glgh]h� \hehdgbklh]h� ijh^mdlm�
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fh`gZ� \b^�eblb� ijh}dl� dhfiZg��� +HPS� *LIV� a� ijhkhq_ggy� dhghi-
eygbo� ldZgbg� [�heh]�qgh� Zdlb\gbfb� j_qh\bgZfb�� sh� \heh^�xlv�
�klhlgbfb� l_jZi_\lbqgbfb� \eZklb\hklyfb�� <� jZfdZo� ^Zgh]h�
ijh}dlm� j_amevlZlb� ijh\_^_gbo� _dki_jbf_gl�\� ^h\h^ylv� ^hp�ev-
g�klv�\bdhjbklZggy�ih^�[gh]h�jh^m�ldZgbg��ijhkhq_gbo�p�exsbfb�
j�^bgZfb� ^ey� [hjhlv[b� a� dhjhgZ\�jmkZfb� �\b]hlh\e_ggy� [Z]Zlh-
jZah\bo� fZkhd��� e�dm\Zgg�� j�agh]h� jh^m� aZo\hjx\Zgv� reyohf�
\ieb\m�e�dm\Zevgh]h�kdeZ^m�gZ�ihlj_[mxqbc ha^hjh\e_ggy�hj]Zg� 

Ijb�pvhfm�g_�ke�^�aZ[m\Zlb��sh�dhghieyg_�\hehdgh�lZdh`�}�
kbjh\bghx� ^ey� p_exehagh]h� \bjh[gbpl\Z, gZp�e_gh]h� gZ� h^_j-
`Zggy� \bkhdhyd�kgh]h� iZi_jm�� jha\blhd� ydh]h� \� MdjZ�g�� ijbam-
ibg_gbc� q_j_a� \�^kmlg�klv� j_Zevgbo� �g\_klbp�c� \� ]Zemav� dhgh-
ieyjkl\Z�� Ijb� pvhfm�� ihibl� gZ� p_exeham� a� ^h\]h]h� \hehdgZ� m�
/\jhi��lZ�Kihemq_gbo�RlZlZo�ky]Z}�aZ�j�agbfb�^Zgbfb�\�^���feg��
lhgg� aZ� j�d� [17]�� >ey� aZ^h\he_ggy� pvh]h� ihiblm� iehs�� ihk�\m�
dhghi_ev�ih\bgg��klZgh\blb���feg��]Z��M�Kihemq_gbo�RlZlZo��yd���\�
/\jhi��� �kgmxlv� h[f_`_ggy� gZ� \bjm[dm� e�km�� Dhghie�� }� Zevl_j-
gZlb\hx� ^_j_\bg�� m� \bjh[gbpl\�� p_exehab� �� iZi_jm�� f_[e�\��
Z\lhfh[�evgh��lZ�l_dklbevgh��ijhfbkeh\hkl�� 

;m^�\gbpl\h� p_exehagh]h� aZ\h^m� a� ihlm`g�klx� \bjh[gbpl\Z�
[ebavdh� ��� lbk�� lhgg p_exehab� gZ� j�d� ihlj_[m}� ihk�\gbo� iehs� 
i�^� dhghie�� gZ� j�\g�� ����� ]Z�� yd�� aZ[_ai_qZlv� ^hklZlgx� d�evd�klv�
kbjh\bgb�� 

Hl`_��\bjh[gbpl\h�p_exehab�� 
¾ aZimkd�\bjh[gbpl\Z�ihlj_[m}���lbk��]Z�ihk�\�\�dhghi_ev� 
¾ ihlm`ghkl��\bjh[gbpl\Z�± ^h����lbk��lhgg�p_exehab�gZ�j�d� 
¾ jh[hq��f�kpy�± ^h�����^ey�h^gh]h�\bjh[gbpl\Z� 
¾ j�qgbc�qbklbc�ijb[mlhd�- ������lbk���KR:� 
Dh`gZ�ex^bgZ, ohq�jZa�m�`bll�, qmeZ�ijh�dhjbkg��\eZklb\hkl��

dhghieygh]h�gZk�ggy��Dhghieyg_�gZk�ggy�[_a�i_j_[�evr_ggy�fh`-
gZ� gZa\Zlb� mg�dZevgbf� ^`_j_ehf� \_ebq_agh]h� jy^m p�ggbo� _e_-
f_gl�\�� f�g_jZevgbo� j_qh\bg�� \�lZf�g�\� �� _k_gp�Zevgbo� `bjgbo�
dbkehl��Hkh[eb\�klv��sh�gZ^�ey}�gZk�ggy�ih`b\gbfb�ydhklyfb�± p_�
gZy\g�klv� \� kdeZ^�� ihe�g_gZkbq_gbo� `bjgbo� dbkehl� lZdbo, yd�
e�ghe_\Z� �-��� lZ� e�ghe_gh\Z� �-��� \� �^_Zevghfm� ^ey� hj]Zg�afm�
ex^bgb� ki�\\�^ghr_gg�� [18]�� P�� j_qh\bgb� \djZc� ihlj�[g�� ^ey�
a[_j_`_ggy� �� aZobklm� nmgdp�c� j�agbo� de�lbg� hj]Zg�afm�� <hgb� g_�
kbgl_amxlvky� \� hj]Zg�af��� Z� ihklmiZxlv� l�evdb� a� �`_x��<� Zki_dl��
\`b\Zggy�dhghieygh]h�gZk�ggy�a�fZdkbfZevghx�dhjbklx�^ey�hj]Z-
g�afm�ex^bgb�g_h[o�^gh�jhamf�lb��sh�p_�ih\bg_g�[mlb�gZk�gg}\bc�
fZl_j�Ze��ydbc�\�^ih\�^Z}�\bfh]Zf�_dheh]�qgbo�klZg^Zjl�\�� 

GZk�ggy� dhghi_ev� ^ey� \bjh[gbpl\Z� oZjqh\bo� ijh^mdl�\� a�
^hljbfZggyf�f�`gZjh^gbo� \bfh]�sh^h� hj]Zg�qghkl�� gZ� ihkl�cg�c�
hkgh\�� ]hlh\�� aZdmiZlb� yd� djZ�gb� /K� lZd� �� :f_jbdb�� ;ebavdh]h�
Koh^m�lhsh�� 
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J_Ze�aZp�y�gZk�ggy�dhghi_ev�^ey�\bjh[gbpl\Z�_dhijh^mdp��� 
¾ hj�}glZp�y�gZ�\bjh[gbpl\h�_dheh]�qgh]h�gZk�ggy�dhghi_ev� 
¾ p�gZ�aZ���d]�_dhgZk�ggy�dhghi_ev��lh\Zjg_��± ^h����]jg�d]� 
¾ \bjmqdZ� a�� ���� ]Z� �mjh`Zcg�klv� ���� l�]Z�� ± ���� lhgg� ± 

9900 lbk� ]jg� 
<bjh[gbpl\h�oZjqh\bo�ijh^mdl�\�a�gZk�ggy�dhghi_ev�gZc[�evr�

klj�fdh�jha\b\Zxqbcky�k_]f_gl�_dhghf�db�\� ]Zema��dhghieyjkl\Z��
Hj]Zg�ah\mxqb� \bjh[gbpl\h� dhghieygh�� he��� a� gZk�ggy� dhghi_ev�
g_h[o�^gh� \jZoh\m\Zlb� l_�� sh� ^ey� i�^\bs_ggy� _dhghf�qgh��
_n_dlb\ghkl�� ^Zgbc� \b^� ^�yevghkl�� ^hp�evgh� ih}^gZlb� a� \bjh-
sm\Zggyf�dhghi_ev�lZ�i_j_jh[dhx�g_�l�evdb�gZk�ggy��Ze_�c��grh��
dhghieygh�� kbjh\bgb�� <bjh[gbpl\h� he��� �a� gZk�ggy� ijhfbkeh\bo�
dhghi_ev� ^ha\heblv� agZqgh� i�^\bsblb� _dhghf�qgm� _n_dlb\g�klv�
\bjhsm\Zggy� lZ� i_j_jh[db� dhghi_ev� aZ� jZomghd� j_Ze�aZp���
^h^Zldh\h]h�\b^m�ijh^mdp���± dhghieygh��he��� 

Jbghd�jhkebggbo�he�c�^hklZlgvh�jha\bg_gbc��Ze_�dhghieygZ�
he�y� \� ^Zghfm� k_dlhj�� ij_^klZ\e_gZ� \� f�g�fZevghfm� h[¶}f���sh�
kl\hjx}� ^h^Zldh\�� i_j_\Z]b� ^ey� \_^_ggy� [�ag_km�� >h� lh]h� `�
dhghieygm�he�x�fh`gZ�jha]ey^Zlb�yd�kbjh\bgm�^ey� dhkf_lheh]����
f_^bpbgb�� o�f�qgh�� ijhfbkeh\hkl�� lhsh�� sh� lZdh`� jharbjx}�
fh`eb\hkl��^ey�j_Ze�aZp���h^_j`Zgh]h�ijh^mdlm� 

>ey� ijbdeZ^m�� ijb� gZy\ghkl�� ihk�\gbo� iehs� i�^� dhghieyfb�
���� ]Z�� aZdeZ\rb� gZ\�lv� j�\_gv� \jh`Zcghkl�� \� f_`Zo� ���� d]�]Z��
fh`_fh� jhajZoh\m\Zlb� gZ� h[¶}f� gZk�gg}\h]h� fZl_j�Zem� ^ey�
i_j_jh[db� gZ� he�x� [ebavdh� ���� l�� <f�kl� he��� \� gZk�gg�� ± 35 %. 
IhdZagbdb� \bjh[gbqh�� ^�yevghkl�� a� h^_j`Zggy� dhghieygh�� he��� a�
lZdbfb�\bo�^gbfb�^Zgbfb�fh`mlv�[mlb�gZklmig�� 

:khjlbf_gl�ijh^mdp����dhghieygZ�he�y�lZ�fZdmoZ��`fbo�� 
J�qgZ� ihlm`g�klv� \bjh[gbpl\Z� he��� ± ��� ���� d]�� fZdmob� ± 

265 356 d]�� 
J�qgZ� \bjmqdZ� \�^� j_Ze�aZp���� he��� ± ������� lbk�� ^he�� KR:� 

fZdmob�± ������lbk��^he��KR:. 
Qbk_evg�klv�ijZpxxqbo�± ���qheh\�d� 
J�qgbc�nhg^�hieZlb�ijZp� - �����lbk��^he��KR: 
<bjh[gbq��\bljZlb�± ������lbk��^he��j�d� 
Qbklbc�ijb[mlhd�- �������lbk��^he��KR: 
J_glZ[_evg�klv�± 31,94 % 
Ydsh� ^hg_^Z\gZ� hkgh\gbf� oZjqh\bf� ijh^mdlhf� a� gZk�ggy�

dhghi_ev�[meZ�he�y��sh�\bdhjbklh\m\ZeZkv�yd�\�qbklhfm�\b]ey^���
lZd�� ^ey�\b]hlh\e_ggy�j�aghfZg�lgbo ijh^mdl�\��lh�hklZgg�f�qZkhf�
gZ� jbghd� \k_� [�evr_� \b\h^blvky� lZdbc� ijh^mdl, yd� ©h[jmr_g_�
gZk�ggy� dhghi_evª. Qbke_gg�� j_amevlZlb� gZmdh\bo� ^hke�^`_gv�
^h\h^ylv� agZqg�� i_j_\Z]b� dhghieygh]h gZk�ggy��AZ\^ydb� ijbjh^-
ghfm�[�ho�f�qghfm�kdeZ^m�\hgh�\�^ghkblvky�^h�dZl_]hj���jhkebggbo�
nmgdp�hgZevgbo� oZjqh\bo� ijh^mdl�\�� yd�� fZxlv� ihablb\gbc�
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n�a�heh]�qgbc� \ieb\� gZ� hj]Zg�af� ex^bgb�� AZ� kmqZkghx� g_hn�p�c-
ghx�deZkbn�dZp�}x�dhghieyg_�gZk�ggy�\�^ghkylv�^h�©kmi_jnm^�\ª 
± ijh^mdl�\� a� \bkhdhx� dhgp_gljZp�}x� dhjbkgbo� j_qh\bg�� Yd�
j_amevlZl�� oZjqh\�� ijh^mdlb� a� gZk�ggy� dhghi_ev� ijb\_jlZxlv�^h�
k_[_� \k_� [�evr_� m\Z]b� lZ� \bdebdZxlv� g_� Z[b� ydbc� �gl_j_k� g_� 
l�evdb� m� ihp�gh\m\Zq�\� a^hjh\h]h� kihkh[m� `blly�� Z� c� m� rbjhdh��
fZkb�gZk_e_ggy�� 

Kvh]h^g�� 1gklblmlhf� em[¶ygbo� dmevlmj� G::G� ijhihgm}lvky�
ko_fZ� h^_j`Zggy� \�evgh]h� \�^� h[hehgdb� gZk�gg}\h]h� y^jZ�
�h[jmr_gh]h� gZk�ggy�� [19]�� Yd� kZfhkl�cgbc� ijh^mdl, h[jmrZg_�
gZk�ggy�g_�f�klblv�g_�i_j_ljZ\gbo� dhfihg_gl�\� ��}�[�evr�p�ggbf�
oZjqh\bf ijh^mdlhf�m�ihj�\gygg��a�gZk�ggyf�dhghi_ev��yd_�\djblh�
h[hehgdhx��P_� ��h[mfh\ex}� �gl_j_k�lZ�ihibl�^h�ijh^mdlm�a�[hdm�
gZk_e_ggy�� Hkh[eb\�klx� jhajh[e_gh�� l_ogheh]��� }� ��� [_a\�^oh^-
g�klv�� sh� ^hky]Z}lvky� ih}^gZggyf� l_ogheh]�qgbo� ko_f� \bjh[-
gbpl\Z�h[jmr_gh]h�y^jZ�lZ�dhghieygh��he��� 

GZk�ggy�dhghi_ev�fZ}�mg�dZevgbc�\f�kl�\k�o�g_aZf�ggbo�Zf�gh-
dbkehl��Hq_\b^gbf� } l_��sh� ijhp_k� h[jmrm\Zggy� i�^\bsm}� [�h-
eh]�qgm� p�gg�klv� gZk�ggy� dhghi_ev� yd� oZjqh\h]h� ijh^mdlm� aZ�
jZomghd�\�^hdj_fe_ggy�fZehp�ggbo�h[hehghd� 

Jhajh[e_gZ�\�1gklblml��e�g�y�\bjh[gbpl\Z�h[jmr_gh]h�gZk�ggy�
dhghi_ev�fZ}�aZieZgh\Zgm�j�qgm�ihlm`g�klv�[ebavdh����l� ]hlh\h��
ijh^mdp�����jhajZoh\ZgZ�gZ�fZebc�lZ�k_j_^g�c�[�ag_k�  

JhajZomgdb�ijh\h^bebkv�^ey�\bjh[gbpl\Z�\�h^gm�af�gm� 
:khjlbf_gl�ijh^mdp���± h[jmr_g_�gZk�ggy�dhghi_ev� 
J�qgZ�ihlm`g�klv�\bjh[gbpl\Z��± �����lhgg.  
<bjmqdZ�\�^�j_Ze�aZp����- ������lbk��]jg�� 
Qbk_evg�klv�ijZpxxqbo�± ��qhe� 
<bljZlb�gZ�kbjh\bgm�± ����������lbk��]jg� 
Ijb[mlhd - ����������lbk��]jg� 
J_glZ[_evg�klv ± 69,4 % 
Ke�^�aZagZqblb��sh�\�^�jha\bldm�\k�o�gZijyf�\�dhghie_\bjh[-

gbpl\Z�\b]jZ}�^_j`Z\Z��hkd�evdb�jha\blhd� ]Zema�� ± p_� kl\hj_ggy�
gh\bo� jh[hqbo� f�kpv� lZ� \�^ih\�^g_� ihih\g_ggy� [x^`_lm�� >ey�
jha\bldm� ]Zema�� fh`gZ� aZemqZlb� ^_ij_kb\g�� j_]�hgb� djZ�gb�� sh�
^ha\heblv� ihdjZsblb� khp�Zevgm� kn_jm� \ k�evkvd�c� f�kp_\hkl�� lZ�
ihablb\gh�\iebg_�gZ�\gmlj�rgx�aZgyl�klv�gZk_e_ggy��yd_�g_�[m^_�
fZkh\h�\b�`^`Zlb�gZ�aZjh[�ldb�^h��grbo�djZ�g� 

<bkgh\db. Dhghie���ijhfbkeh\���[_agZjdhlbqg���^ey�MdjZ�gb�± 
p_�fh`eb\hkl���G_�kdhjbklZlbky�pbfb�fh`eb\hklyfb�kvh]h^g��± p_ 
\ljZlblb� �fimevk�^ey� jha\bldm� gZ�fZc[mlg�� jhdb�� ydbfb� Zdlb\gh�
dhjbklmxlvky� \k�� pb\�e�ah\Zg�� djZ�gb� k\�lm�� >_j`Z\gZ� ihe�lbdZ�
sh^h�dhghieyjkl\Z�ih\bggZ�[mlb�a\Z`_gZ�lZ�]gmqdZ�^h�jha\bldm��
sh� i_j_^[ZqZ}� aZobkl� gZp�hgZevgbo� �gl_j_k�\� lZ� Zdlb\gbc�
jha\blhd�f�`gZjh^gbo�a\¶yad�\� 
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1g\_klbp�cg��\eb\Zggy�\�]Zemav�k�evkvdh]hkih^Zjkvdh]h�\bjh[-
gbpl\Z���dhghieyjkl\h�ahdj_fZ��hj�}glh\Zg��gZ�h^_j`Zggy�ijb[ml-
dm�\�fZdkbfZevgh�klbkebc�l_jf�g�i�key�\g_k_ggy��g\_klbp�c��?n_d-
lb\g�klv� ]Zema�� dhghieyjkl\Z� ihlj�[gh� jha]ey^Zlb� dhfie_dkgh��
\jZoh\mxqb� l_�� sh� fZdkbfZevgbc� j�\_gv� j_glZ[_evghkl�� h^_j-
`m}lvky�ijb�aZemq_gg��gZc[�evr� ]eb[hdbo�_lZi�\�i_j_jh[db��LZd��
j_glZ[_evg�klv� ebr_� ijb� \bjhsm\Zgg�� dhghi_ev� a� f_lhx� h^_j-
`Zggy�gZk�ggy�lh\Zjgh]h�lZ�lj_klb�dhghi_ev�fh`_�[mlb�^h��������
Z� \`_� ijb� aZemq_gg�� i_j_jh[db� lj_klb� gZ� \hehdgh� ^h^Zldh\h�
fh`gZ�h^_j`Zlb�s_�^h�����± ������j_glZ[_evghkl���Hj�}glmxqbkv�
gZ�oZjqh\bc�lZ�[m^�\_evgbc�gZijyf�i_j_jh[db�gZk�ggy�lZ�dhkljbp��
dhghi_ev�� \bjh[gbd� s_� i�^\bsm}� \^\�q�� j�\_gv� k\h�o� ijb[mld�\��
A \mjZom\Zggyf [Z]Zlhijhn�evghkl�� lZ� [_a\�^oh^ghkl�� dhghi_ev��
yd�fZebc�lZd� ��k_j_^g�c�\bjh[gbd�fh`_�aZ\`^b�jhajZoh\m\Zlb�gZ�
\bkhdbc�j�\_gv�ijb[mldh\hkl���Z�hj�}glmxqbkv�gZ�ah\g�rg�c�jbghd��
s_���gZ�klZ[�evgbc�jbghd�a[mlm� 

Ke�^� aZagZqblb�� sh� \�^� jha\bldm� \k�o� gZijyf�\� dhghie_-
\bjh[gbpl\Z�\b]jZ}�^_j`Z\Z��hkd�evdb�[m^mlv�kl\hjx\Zlbky�gh\��
jh[hq�� f�kpy� lZ� ihkl�cgh� ihih\gx\Zlbky� [x^`_l�� >ey� jha\bldm�
]Zema��fh`gZ� aZemqZlb� ^_ij_kb\g�� j_]�hgb� djZ�gb��sh� ^ha\heblv�
ihdjZsblb�khp�Zevgm�kn_jm�\�k�evkvd�c�f�kp_\hkl���sh ihablb\gh�
\iebg_� gZ� \gmlj�rgx� aZgyl�klv� gZk_e_ggy�� yd_� g_� [m^_� fZkh\h�
\b�`^`Zlb�gZ�aZjh[�ldb�^h��grbo�djZ�g� 
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