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I_j\bgg��lZ�\lhjbgg��\hehdgZ��ihoh^`_ggy�c�yd�klv 
M� kl_[eZo� dhghi_ev, gZ� \�^f�gm� \�^� kl_[_e� evhgm, f�klylvky�

\hehdgZ�^\ho�lbi�\ ± i_j\bgg�� ��\lhjbgg���I_j\bgg��\hehdgZ�ml\h-
jxxlvky� m� j_amevlZl�� ^�yevghkl�� i_j\bggh�� f_jbkbkl_fb�� Z� \lh-
jbgg��± \lhjbggh���dZf[�x���M�gb`g�c�qZklbg��kl_[eZ aZdeZ^Z}lvky�
[�evr_�rZj�\�a�\lhjbggbfb�\hehdgZfb�>�±�@��1gh^��imqdb \lhjbggbo�
\hehdhg�\�hkgh\��kl_[eZ�a�[jZg��\�dhfie_dkb��ml\hjxxqb k�lqZklm�
kljmdlmjm��oZjZdl_jgm�^ey�khjl�\�i�\^_ggbo�dhghi_ev. 

Yd�klv� \hehdgZ� dhghi_ev� aZe_`blv� \�^� kljmdlmjb� _e_f_g-
lZjgbo� \hehdhg�� yd�� ih\bgg�� fZlb� fZe_gvdm� ihjh`gbgm�� lh\kl��
\lhjbgg��kl�gdb�a�g_j�^dh�\bjZ`_gh��rZjm\Zl�klx�� 

Yd�klv�\lhjbggh]h�\hehdgZ�agZqgh�gb`qZ�aZ�i_j\bgg_, hkd�ev-
db fZ}�_e_f_glZjg��\hehdgZ�a�lhgdbfb�kl�gdZfb��[�evrhx�\gmlj�r-
gvhx� ihjh`gbghx� �� g_\_ebdhx� ^h\`bghx� ����� ff��� Ki�\\�^gh-
r_ggy�i_j\bggbo� ��\lhjbggbo�\hehdhg�m�kl_[eZo� dhghi_ev� dheb-
\Z}lvky�m�\_ebdbo�f_`Zo���\ieb\Z}�gZ�yd�klv�aZ]Zevgh]h�\hehdgZ� 

HklZgg�f� qZkhf� k_e_dp�hg_jZfb� \b\_^_g�� khjlb� dhghi_ev� a�
i�^\bs_gbf� \f�klhf� \hehdgZ�� <�g� h[mfh\e_gbc� [�evr� ihlm`gbf�
jha\bldhf� yd� i_j\bggh]h�� lZd� �� \lhjbggh]h� rZj�\�� I_j\bgg� 
\hehdgZ� agZqgh�f�pg�r�� aZ� \lhjbgg��� =gmqd�klv� \hehdhg� aZe_`blv�
\�^� ghjfb� \bk�\m� M� jhaj�^`_gbo� ihk�\Zo� ]gmqd�klv� i_j\bggh]h� ��
\lhjbggh]h� \hehdgZ�fZc`_� h^gZdh\Z�� Z� \� aZ]ms_gbo� ± \lhjbgg_�
\hehdgh�[�evr�]gmqd_���lhgd_�>�@� 

>hke�^`_ggyfb kljmdlmjb� kl_[_e� \bkhdh\hehdgbklbo� khjl�\�
dhghi_ev�\klZgh\e_gh��sh�a[�evr_ggy�\boh^m�\hehdgZ�ih\¶yaZgh�a�
[�evrbf�jha\bldhf�dhjb� ��\hehdgbklh]h�rZjm�ihj�\gygh�a�rZjhf�
^_j_\bgb� >�-��@�� H^gZd� a[�evr_ggy� aZ]Zevgh�� d�evdhkl�� _e_f_g-
lZjgbo� \hehdhg� \�^[m\Z}lvky� aZ� jZomghd� gbavdhyd�kgh]h� \lhjbg-
gh]h� \hehdgZ�� KljmdlmjZ� kl_[_e� �� \hehdgZ� dhghi_ev� gZc[�evr_�
h[mfh\e_gZ�mfh\Zfb�\bjhsm\Zggy� 
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M�aZ]ms_gbo�ihk�\Zo�j�agbo�khjl�\�m�kl_[eZo�ijb[ebagh�h^gZ-
dh\_�ki�\\�^ghr_ggy�i_j\bggh]h� ��\lhjbggh]h�\hehdgZ� >�@��h^gZd, 
ijb� h[jh[e_gg�� lj_klb� gZ� ijhfbkeh\hfm� h[eZ^gZgg�� hklZgg}�
ihljZiey}� m� \�^oh^b� l�iZggy�� M� kl_[eZo� dhghi_ev� jhaj�^`_gbo�
ihk�\�\� �gl_gkb\gh�jha\b\Z}lvky�rZj�^_j_\bgb� ��f�klblvky�\_ebdZ�
d�evd�klv�\lhjbggbo�\hehdhg� 

G_]Zlb\g�� yd�kg�� af�gb� dhghieygh]h� \hehdgZ� kihkl_j�]Zxlvky�
ijb�af�s_gg��kljhd�\�k�\[b�\�^�hilbfZevgbo�^h�i�ag�o� >��±��@��Ijb�
i�agvhfm� ihk�\�� a[�evrmxlvky� ihi_j_qg�� jhaf�jb� �� ihjh`gbgb�
_e_f_glZjgbo� \hehdhg�� \hehdgbkl�� imqdb� klZxlv� jboebfb��
h[mfh\exxqb�agb`_ggy�f�pghkl� ��ghf_jZ�\hehdgZ�� 

KljmdlmjZ� \hehdgZ�� Z�� yd� gZke�^hd�� �� ch]h� yd�klv� aZe_`Zlv�
lZdh`� ��\�^�kljhd�\�a[bjZggy�dhghi_ev� >��±��@��Ih�f�j��^haj�\Zggy�
kl_[_e�ihklmih\h�a[�evrm}lvky�lh\sbgZ�\lhjbggh��kl�gdb�i_j\bg-
gbo�\hehdhg��sh�kijby}�ihdjZs_ggx�ydhkl��\hehdgZ��Dhghie�� a_-
e_gp_\bo�ihk�\�\��a�[jZg��gZ�ihqZldm�p\�l�ggy��^Zxlv�\hehdgh�gbav-
dh��f�pghkl���f_gr� kl�cd_�^h�^���p_exehahjmcg�\gbo�f�djhhj]Zg�a-
f�\��>ey hljbfZggy�f�pgh]h�\hehdgZ�a_e_gp_\��ihk�\b�j_dhf_g^h-
\Zgh�a[bjZlb�m�nZam�fZkh\h]h�p\�l�ggy��Ijb�a[bjZgg��\�i�ag��kljhdb�
�i_j�h^�ih\gh]h�^haj�\Zggy�gZk�ggy��agb`m}lvky�yd�klv \hehdgZ�� 

G_aZi_j_qgbf� }� \ieb\� gZ� kljmdlmjm� �� yd�klv� \hehdgZ� ihi_-
j_^gbd�\ [26±��@�� kihkh[�\� i_j_^ihk�\gh]h� h[jh[�ldm� �jmglm� >��±
��@��ghjf�\bk�\m�gZk�ggy�>��±��@���kihkh[�\�k�\[b dhghi_ev�>��±33].  

J�adh� ih]�jrm}lvky� yd�klv� \hehdgZ� dhghi_ev� m� j_amevlZl��
mjZ`_ggy�]jb[dh\bfb� ��[Zdl_j�Zevgbfb�aZo\hjx\Zggyfb��Z�lZdh`�
jhkebggbf� iZjZablhf� ± ]�eeyklbf� \h\qdhf� >��±��@��M�j_amevlZl��
mjZ`_ggy� nmaZj�hahf�� a[m^gbdZfb� k�jh�� �� [�eh�� ]gbe��� sh�
\�^[m\Z}lvky�i�^�qZk�jhklm�kl_[_e��\hehdgh�ih]Zgh�jha\b\Z}lvky��
j�adh� agb`m}lvky� ch]h� \bo�^� �� yd�klv�� QZklh� kihkl_j�]Z}lvky�
jhafhqZex\Zggy� em[m� gZ� mjZ`_gbo� ^�eygdZo�� GZ� kl_[eZo�� sh�
^hky]eb� l_og�qgh�� klb]ehkl���fh`mlv� jha\b\Zlbkv� ]jb[b� Alternaria 
linicola ��Cladosporium herbarum, sh� \bdebdZxlv� ihqhjg�ggy� kl_-
[_e��lZ�Dendrophoma Marconi��sh�}�a[m^gbdhf�k�jh��i¶ylgbklhkl���
Jha\blhd� pbo� ]jb[�\� \bdebdZ}� ikm\Zggy� kl_[_e� ijb� a[_j�]Zgg���
ih]�jrmxqb�yd�klv�\hehdgZ�� 

<Z`eb\Z�jhev�ijZ\bevgh]h�\g_k_ggy�^h[jb\�i�^�dhghie��[meZ�
\bk\�le_gZ� m� gZmdh\bo� ijZpyo� [Z]Zlvho ^hke�^gbd�\� >��±��@��Ijb�
i�^\bs_gg��^hab�Zahlm�ajhklZ}�d�evd�klv�em[¶ygbo�imqd�\� ��_e_f_g-
lZjgbo�\hehdhg��rZjm\Zl�klv�\lhjbggh��kl�gdb���jhaf�jb�ihjh`gbgb�
\hehdhg�� Mk�� p�� kljmdlmjg�� af�gb� \bdebdZxlv� agZqg_� agb`_ggy�
ydhkl�� ��ghf_jZ� \hehdgZ��AZ� mfh\b� \g_k_ggy�nhknhjgh-dZe�cgbo�
^h[jb\� i�^� dhghie�� a[�evrm}lvky� d�evd�klv� �� ihdjZsmxlvky� yd�kg��
oZjZdl_jbklbdb�\hehdgZ�� 

Yd�klv�\hehdgZ��sh�hljbfmxlv�a�dhghi_ev��aZe_`blv�g_�l�evdb�
\�^� khjlm� �� mfh\� \bjhsm\Zggy�� Ze_� c� \�^� kihkh[�\� hljbfZggy�
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lj_klb� �� f_lh^�\� ��� i_j_jh[e_ggy�� Dhghieygm� lj_klm� hljbfmxlv�
\h^gbf���jhkygbf�fhq�ggyf��Z�lZdh`�ijhiZjx\Zggyf�>��±46]. 

Jhkyg_�fhq�ggy�\�^hf_�^Z\gh� Ch]h aZklhkh\m\Zeb�\bdexqgh�
^ey�hljbfZggy�jhr_gp_\h��lj_klb��a�kl_[_e�iehkdhg��>��@��M�pvhfm�
\biZ^dm \b^�eyeb� \hehdgh�� sh� i_j_\bsm\Zeh� fhp_gp_\_� aZ�
^_ydbfb� ihdZagbdZfb. Ijhp_k� jhkygh]h� fhq�ggy� aZe_`blv \�^�
f_l_hjheh]�qgbo�nZdlhj�\��M�kmom�ih]h^m�\�g�ljb\Z}����± ���^�[��Z�\�
^hsh\m�± agZqgh�f_gr_�>��±��@��DjZsbfb�f�kypyfb�^ey�a^�ckg_g-
gy�ijhp_km�\be_`m\Zggy�khehfb�\\Z`Zebkv�k_ji_gv�� \_j_k_gv�� 

<� 1lZe��� jhkyg_� fhq�ggy� dhghi_ev� ijh\h^behkv� a\¶yaZgbfb�
imqdZfb�gZ�ema���AjZgdm�imqdb�a[bjZeb���kdeZ^Zeb�\�dmq���sh[�\hgb�
g_� i_j_kboZeb� gZ� khgp��� Ljb\Ze�klv� ijhp_km� [meZ� [�ey� ��� ^�[��
<hehdgh� hljbfm\Zeb� gbavdh�� ydhkl�� ± l_fg_�� g_h^ghj�^g_� aZ�
dhevhjhf��M�Ihevs��[meZ�ijh\_^_gZ�k_j�y�^hke�^�\�a�ijb]hlm\Zggy�
jhr_gp_\h�� lj_klb�reyohf� ^hsm\Zggy� �ajhr_ggy�� jhakl_e_gbo�
gZ� ema�� a_e_gbo� kl_[_e� \h^hx� qb� fhqbevghx� j�^bghx�� P_�
^ha\heyeh�kdhjhlblb�ijhp_k�jhkygh]h�fhq�ggy��i�^\bsblb�\bo�^� ��
kmll}\h�ihdjZsblb�yd�klv�\hehdgZ�>��±52].  

<b\q_ggyf� ijhp_km� jhkygh]h� fhq�ggy� m� k_j_^gvhjhk�ckvd�c�
ahg��dhghie_k�yggy�aZcfZebkv�gZmdh\p�� 1gklblmlm�dhghi_ev�m����± 
���jj��fbgmeh]h�klhe�lly��;meh�\klZgh\e_gh��sh�\hehdgh� djZsh��
ydhkl��fh`gZ�hljbfZlb�m�i_j�h^�hk�ggvh]h�jhkygh]h�fhq�ggy��J_dh-
f_g^m\Zehkv� aZklhkh\m\Zlb jhkyg_� fhq�ggy� l�evdb� m� djZcg�o�
\biZ^dZo�� hkd�evdb� ^Zgbc� kihk�[� g_� aZ[_ai_qm\Z\� h^_j`Zggy�
\hehdgZ� \�^ih\�^gh� ^h� \bfh]� i_j_jh[gh�� ijhfbkeh\hkl��� ijba\h-
^b\�^h�d�evd�kgbo���yd�kgbo�\ljZl�mjh`Zx���j�adh�agb`m\Z\�ijb[mldb�
dhghieyj�\�>��@�� 

O�f�qgbc�kdeZ^�dhghieygh]h�em[m��<�^hfh��sh�^h�hkgh\gbo�
o�f�qgbo� dhfihg_gl�\� em[¶ygh]h� rZjm� evhgm-^h\]mgpy�� dhghi_ev��
d_gZnm��^`mlm� lZ� �grbo�em[¶ygbo� dmevlmj� \�^ghkylvky�p_exehaZ��
e�]g�g��i_dlbg���\hkdhih^�[g� j_qh\bgb�lhsh�>��@� 

Hkgh\ghx� ��gZc[�evr�\Z`eb\hx�m�l_ogheh]�qghfm�\�^ghr_gg��
}� p_exehaZ�� E�g�cgZ� fhe_dmeZ� p_exehab� kdeZ^Z}lvky� a� \_ebdh��
d�evdhkl�� ]exdhagbo� aZebrd�\�� ijbqhfm� klmi�gv� ihe�f_jbaZp��� ^ey�
em[¶ygbo� dmevlmj� ^m`_� \bkhdZ� �[�evr_� �������� sh� h[mfh\ex}�
\bkhd�� f�pg�kg�� c �gr�� f_oZg�qg�� oZjZdl_jbklbdb�� H^gZd� klmi�gv�
ihe�f_jbaZp���jhkebggh��p_exehab�aZe_`blv�\�^�klb]ehkl��jhkebg��
k_e_dp�cgh]h�khjlm��mfh\�jhklm� lZ� �g.. P�gg��\eZklb\hkl��em[¶ygbo�
\hehdhg�m�agZqg�c�f�j��\bagZqZxlvky�o�f�qghx�kljmdlmjhx�\bo�^gbo�
fZdjhfhe_dme�p_exehab��kbgl_am\Zlb�ydm�m�eZ[hjZlhjgbo�mfh\Zo�
gZ� \^Zehkv� >��@�� :dlmZevgbf� }� i�^\bs_ggy� \f�klm� p_exehab� m�
kl_[eZo��Z^`_�p_�aZ[_ai_qm} \bkhdbc�\bo�^�q_kZgh]h�\hehdgZ [58]. 

;_aihk_j_^g�c� l�kgbc� a\
yahd� a� p_exehahx� fZ}� e�]g�g� ± 
kmimlgbd� p_exehab��sh� gZc[�evr� \Z`dh� \b^Zey}lvky� >��±��@�� M�
`b\�c�jhkebg��i�key�aZ\_jr_ggy�jhklm� ��^bn_j_gp�Zp���m�[Z]Zlvho�
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de�lbgZo�\�^[m\Z}lvky�ijhp_k�e�]g�n�dZp��� ± h^_j_\¶yg�ggy�� dheb� m�
f�`de�lbgg�c�j_qh\bg���m�i_j\bggbo�de�lbggbo�kl�gdZo��Z� �gdheb�c�m�
\lhjbggbo��a¶y\ey}lvky�e�]g�g��M�^Zgbc�qZk�e�]g�g�\bagZqZ}lvky�yd�
�gdjmklmxqbc� fZl_j�Ze�� <�g� g_� ]�^jhe�am}lvky� dbkehlZfb�� e_]dh�
hdbkex}lvky�� jhaqbggbc� m� ]Zjyqhfm� ema�� �� [�kmevnZl��� e_]dh�
dhg^_gkm}lvky� a� n_gheZfb� �� l�hkihemdZfb� >��@�� E�]g�g� ijb^Z}�
de�lbggbf� kl�gdZf� `hjkld�klv�� Z� jhkebg�� kl�cd�klv�� a^Zlg�klv�
ijhlbklhylb�kbe��ly`�ggy���ihjb\Zf�\�ljm� 

M� em[¶yghfm� \hehdg�� e�]g�g� gZdhibqm}lvky� i_j_^mk�f� m�
k_j_^bggbo�ieZklbgdZo��H^_j_\¶yg�ggx�i�^^Z}lvky�l�evdb�qZklbgZ�
k_j_^bggbo�ieZklbghd�gZ�^�eygdZo jhaf�jhf�m�^_d�evdZ�f�e�f_lj�\�
qb�^he��f�e�f_ljZ�aZ ^h\`bghx�\hehdgZ��<�hdhj_gdZo�kl_[eZ� ��gZ�
^�eygdZo� \hehdgZ�� mjZ`_gbo� ]jb[dh\bfb� aZo\hjx\Zggyfb�� kih-
kl_j�]Z}lvky�h^_j_\¶yg�ggy� ��\lhjbggh��kl�gdb�_e_f_glZjgbo�\heh-
dhg� >��@��D�evd�klv�e�]g�gm��sh�f�klblvky�m�k_j_^bggbo�ieZklbgdZo�
\hehdhg� m� kl_[e��� g_� klZ[�evgZ�� <hgZ� aZe_`blv� \�^� khjlm�� mfh\�
jhklm���l_jf�g�\�a[bjZggy��GZ�\f�kl�e�]g�gm�mfh\b�jhklm�\ieb\Zxlv�
gZ\�lv� m� [�evr�c� f�j�, g�`� kiZ^dh\�klv�� AZ� ^_ydbfb� kihkl_j_-
`_ggyfb�dheb\Zggy�\f�klm�e�]g�gm�m�\hehdg��j�agbo�^�eyghd�[�evr�
agZqms_�� g�`� m� \hehdg� j�agbo� khjl�\� m� f_`Zo� h^g�}�� ^�eygdb��
FZdkbfZevgZ� d�evd�klv e�]g�gm� f�klblvky� \� hdhj_gdZo� kl_[eZ�� Z�
f�g�fZevgZ�± m�\_jo�\dZo�>��@�� 

<ieb\�h^_j_\¶yg�ggy�gZ ijhp_k�ijy^�ggy���hljbfZggy�^h[jhl-
gh�� ijy`�� ^h\_^_gh� [Z]ZlvfZ� ^hke�^gbdZfb� >�����@��H^_j_\¶yg�e��
\hehdgZ� klZxlv� [�evr� `hjkldbfb� �� djbodbfb�� h^_j_\¶yg�ggy� 
a\¶yam}� \hehdgZ� m� f�pg�� dhfie_dkb�� M� j_amevlZl�� ijb� f¶yll�� �� 
l�iZgg��kbevgh�h^_j_\¶yg�e��\hehdgZ�mdhjhqmxlvky��Z�ijb�ijy^�gg��
g_� ^�eylvky�� Z� j\mlvky� Z[h� `� p�ebfb� dhfie_dkZfb� ijhoh^ylv� m�
ijy`m��agb`mxqb����yd�klv�� 

E�]g�g� g_h^ghj�^gZ� o�f�qgZ� j_qh\bgZ�� Z� kmf�r� ihe�f_j�\�
jh^bggh�� [m^h\b�� lhfm� \bagZq_ggy� ch]h� fZ}� i_\g�� ljm^ghs���Yd�
m`_� \�^f�qZehkv�� e�]g�g� ij_^klZ\ey}� kh[hx� dhfie_dk� ihe�f_j�\�
koh`h��kljmdlmjb��M�gvhfm�\b^�eyxlv�^\Z�dhfihg_glb�± e�]g�g�©Nª ��
e�]g�g� ©Fª�� lh[lh� e�]g�g�� sh� \by\ey}lvky� aZ� ^hihfh]hx� nehjh-
]expbgh\h����i_jfZg]ZgZlgh��j_Zdp�c >��@��M�e�l_jZlmj��}�\�^hfhkl���
sh� e�]g�g� ©Nª ij_^klZ\ey}� kh[hx� g_� kl�cdm� ^h� em]�\�njZdp�x�� Z�
e�]g�g� ©Fª ± kl�cdm� >��@�� <\Z`Z}lvky�� sh� p�� ^\Z� dhfihg_glb�
ijb^Zxlv� j�ag�� \eZklb\hkl�� de�lbggbf� kl�gdZf�� Dhfihg_gl ªFª 
ijb^Z}�f�pg�klv�h[hehgdZf��Ze_�ijb�pvhfm�\hgb�a[_j�]Zxlv�k\hx�
_eZklbqg�klv��dhfihg_gl�©Nª ± `hjkld�klv���djbod�klv [71]. 

<boh^yqb� a� \bdeZ^_gh]h��fh`gZ� ijbimklblb��sh� kZf_� e�]g�g�
©Nª �� }� l�}x� qZklbghx� e�]g�gm�� sh�� ]heh\gbf� qbghf�� �� ijb^Z}�
\hehdgm�g_[Z`Zg��\eZklb\hkl�� 

<�^hfh�� sh� e�]g�g� ^m`_� kl�cdbc� �gdjmklmxqbc� dhfihg_gl� ��
\hehdgh� a\�evgy}lvky� \�^� gvh]h� l�evdb� i�key� em`gbo� \Zjhd� ��
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\�^[�ex\Zggy��Klhkh\gh�lh]h��yd�af�gx}lvky�\f�kl�e�]g�gm�m�\hehdg���
hljbfZghfm� j�agbfb� [�heh]�qgbfb� kihkh[Zfb� �\h^g_�� jhkyg_�
fhq�ggy�� m� ihj�\gygg�� a� \f�klhf� ch]h� m� em[�� ykghkl�� g_fZ}�� AZ�
^Zgbfb�/��I��RhklZd�e�]g�g�m�ijhp_kb�fhq�ggy�a[_j�]Z}lvky��H^_-
j_\¶yg�e�� k_j_^bgg�� ieZklbgdb� mljbfmxlv� dhfie_dkb� \hehdhg� ��
aZ\Z`Zxlv�[�heh]�qg�c�dhlhg�aZp����[h�ijb�fhq�gg��\�^kmlg��[Zdl_j����
sh�a[jh^`mxlv�^_j_\bgm��e�]g�g��>��@�� 

I_dlbgh\�� j_qh\bgb� \�^�]jZxlv� jhev�fZl_j�Zem��sh� kde_x}�
de�lbgb� f�`� kh[hx�� I_dlbgh\�� j_qh\bgb� ij_^klZ\eyxlv� kh[hx�
rbjhdh� ihrbj_gm� \� jhkebgZo� k\h}j�^gm� ]jmim� \m]e_\h^�\. 
I_dlbgb�^hkblv�kdeZ^g��aZ�k\h�f�kdeZ^hf� ��}�Zg]�^jb^gbfb�kih-
emdZfb��sh�kl\hj_g��i_glhaZgZfb��]_dlhaZgZfb���]ZeZdlmjhgh\hx�
dbkehlhx�� Dj�f� lh]h�� i_dlbgh\�� j_qh\bgb� aZ\`^b�f�klylv� ^_ydm�
d�evd�klv�f_lbeh\h]h�kibjlm���hplh\h��dbkehlb��a¶}^gZgbo�m�nhjf��
kdeZ^gbo�_n�j�\�a�dZj[hdkbevgbfb� ��kibjlh\bfb� ]jmiZfb� ]ZeZd-
lmjhgh\h��dbkehlb��<f�kl�hklZggvh��}�gZc[�evr�oZjZdl_jgbf�^ey�
i_dlbgh\bo�j_qh\bg� 

M� jhkebgg�c� ldZgbg�� i_dlbgh\�� j_qh\bgb� \�^�]jZxlv� jhev�
p_f_glm��sh�kde_x}�hdj_f�� de�lbgg��\hehdgZ��F�klblvky�i_dlbg� m�
k_j_^bggbo� ieZklbgdZo�� sh� jha^�eylv� kl�gdb� kdeZ^gbo� de�lbg��
<b^�eblb� i_dlbgb� m� g_af�gghfm� \b]ey^�� g_� \^Z\Zehkv�� [h� ijb�
kijh[Zo� \b^�e_ggy� \� jhaqbg� i_j_oh^ylv� ijh^mdlb� qZkldh\h]h�
]�^jhe�am� i_dlbgm��I_dlbgh\�� j_qh\bgb�� \b^�e_g�� a� j�agbo� jhkebg��
[ebavd��aZ�k\h�f�kdeZ^hf�>��@�� 

Ke�^� \jZoh\m\Zlb��sh� hdj�f� i_dlbg�\� k_j_^bggh]h�rZjm��sh�
mljbfmxlv� jZahf� _e_f_glZjg�� \hehdgZ�� �kgmxlv� i_dlbgb�� sh�
\oh^ylv� ^h� kdeZ^m� ldZgbg�� sh� hlhqmxlv� em[¶yg�� imqdb� >��@�� yd��
e_]r_� jmcgmxlvky� ��� \hq_\b^v�� fZxlv� \�^f�gg�klv� m� [m^h\� �� 
kdeZ^��� GZy\g�klv� ^hklZlgvh�� d�evdhkl�� i_dlbgm� m� \hehdg��
jhap�gx}lvky� yd� ihablb\g_� y\bs_�� >_yd�� ^hke�^gbdb� \\Z`Zxlv�� 
sh� i_dlbg� ijb^Z}� \hehdgm� dhghi_ev� `hjkld�klv� �� g_]Zlb\gh�
\ieb\Zxlv�gZ�ch]h�f�pg�klv�� 

<hkdhih^�[gbfb� j_qh\bgZfb� ijbcgylh� gZab\Zlb� kmdmig�klv�
j_qh\bg�� sh� jhaqbgyxlvky� m� hj]Zg�qgbo� jhaqbggbdZo� �[_gahe��
[_gabg�� oehjhnhjf��� L_fi_jZlmjZ� �o� ieZ\e_ggy� agZoh^blvky� m�
f_`Zo����± ���K��M�`b\bo�jhkebgZo�\hkdb�agZoh^ylvky�gZ�ih\_jog��
jhkebggbo� hj]Zg�\� � aZobsZxlv� �o� \�^� aZc\h]h� \biZjh\m\Zggy�
\heh]b��Ijh�jhev�\hkd�\�m�em[¶yghfm�\hehdg��}^bgh��^mfdb�g_fZ}��
IjZdlbdb� \\Z`Zxlv�� sh� `bjh\hkdhih^�[g�� j_qh\bgb� ijb^Zxlv�
em[¶yghfm� \hehdgm�fZkeygbkl�klv� �� [ebkd�� m� lhc� qZk� yd� gZmdh\p��
\\Z`Zxlv�� sh� [ebkdhf� �� fZkeygbkl�klx� \heh^�xlv� \hehdgZ� a�
\bkhdbf�\f�klhf�p_exehab��Z�g_�\hkdm�>�����@�� 

Sh^h� jhe�� m� \hehdg�� \h^hjhaqbggbo� j_qh\bg�� ^h� ydbo�
\�^ghkylvky� [�edb�� pmdjb�� ijh^mdlb� ]�^jhe�am� i_dlbg�\� �� �gr�� >��@��
}^bgh��^mfdb�g_��kgm}� 
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<�^ghkgh� ^bgZf�db� gZdhibq_ggy� \hehdgZ� m� kl_[eZo� f�`�
nZaZfb�fZkh\h��[mlhg�aZp��� ��fZkh\h]h�p\�l�ggy�ke�^�\�^f�lblb��sh�
�gl_gkb\g�r_ p_c� ijhp_k� ijhoh^blv� m khjlm� XKH-���� ^_� ch]h�
ijbj�kl�kdeZ\� ��������m�lhc�qZk�yd�m�khjlm�/jfZd�\kvd��f�kp_\�� ± 
ebr_��������lZ[e����1gl_gkb\gbc�ijbj�k�\hehdgZ�kmijh\h^`m}lvky�
agb`_ggyf�\�^ghkgh]h�\f�klm�g_�\hehdgbklbo� dhfihg_gl�\�m�em[���
ijh� sh� k\�^qblv� j�ad_� af_gr_ggy� \h^hjhaqbggbo� j_qh\bg� m�
em[¶yghfm�rZj��dhghi_ev�khjlm�XKH-���m�p_c�i_j�h^�� 

LZ[ebpy�� 
GZdhibq_ggy \hehdgZ�m�kl_[eZo�m�ijhp_k��hglh]_g_am 

NZaZ�jha\bldm 
<f�kl�\hehdgZ�m�kl_[eZo��� 

XKH-14 /jfZd�\kvd��f�kp_\� 
Ljb�iZjb�ebkld�\ 17,18 12,01 
FZkh\Z�[mlhg�aZp�y 18,83 12,64 

FZkh\_�p\�l�ggy 29,17 14,91 
IhqZlhd�^hklb]Zggy�jhkebg 28,44 18,97 

F�`�nZaZfb�fZkh\h]h�p\�l�ggy� ��ihqZldhf�^haj�\Zggy�jhkebg�
\f�kl� g_\hehdgbklbo� \h^hjhaqbggbo� j_qh\bg� m� em[�� dhghi_ev�
khjlm�XKH-���g_�af�gb\ky��Z�khjlm�/jfZd�\kvd��f�kp_\��± agbab\ky� 

P_exehaZ���e�]g�g�m�p_c�i_j�h^�_g_j]�cg�r_�gZjhklZxlv�m�em[� 
\bkhdh\hehdgbklh]h�khjlm�XKH-����AZ]Zehf�gZ�\f�kl�p_exehab� ��
i_dlbgh\bo� j_qh\bg� m� \hehdgbkl�c� qZklbg�� ^hke�^`m\Zgbo� khjl�\�
agZqms_� \ieb\Zxlv� yd� khjlh\�� hkh[eb\hkl��� lZd� ��nZab� jha\bldm�
jhkebg�� m� lhc� qZk� yd� gZ� \f�kl� e�]g�gm \ieb\Zxlv� l�evdb� nZab�
jha\bldm�dhghi_ev� 

Ke�^� aZagZqblb��sh� ijhp_k� agb`_ggy� \f�klm� \h^hjhaqbggbo�
j_qh\bg�ijhoh^blv�m�h[ho�khjlZo�\ijh^h\`�\_]_lZp�cgh]h�i_j�h^m�
\�hkgh\ghfm�iZjZe_evgh��H^gZd�ydsh� m�khjlm�XKH-��� d�gp_\bc�
j�\_gv��o�\f�klm�\bagZqZ}lvky�m�nZam�fZkh\h]h�p\�l�ggy��lh�m�khjlm�
/jfZd�\kvd�� f�kp_\�� \�g� ijbiZ^Z}� gZ� nZam� ihqZldm� ^haj�\Zggy�
jhkebg�� Ijb� pvhfm� \�^ghkg�� \�^f�gghkl�� f�`� d�evd�kgbf� \f�klhf�
\hehdgZ� m� pbo� khjlZo� �� \h^hjhaqbggbo� j_qh\bg� a[_j�]Zxlvky� \�^�
nZab� ljvho� iZj� ebkld�\� ^h� fZkh\h]h� p\�l�ggy�� <boh^yqb� a�
\bdeZ^_gh]h�� ijhke�^dh\m}lvky� gZy\g�klv� a\hjhlgh]h� a\¶yadm� f�`�
\f�klhf�\hehdgZ� ��\h^hjhaqbggbo�j_qh\bg��Dh_n�p�}glb�dhj_eyp���
f�`� pbfb� ihdZagbdZfb� ^ey� khjl�\�XKH-��� ��/jfZd�\kvd��f�kp_\��
kdeZ^Zxlv�± ���������± �������\�^ih\�^gh� 

Ijhp_k� gZdhibq_ggy� \hehdgZ� m� kl_[eZo� dhghi_ev� khjlm� 
XKH-��� ijZdlbqgh� aZ\_jrm}lvky� m�nZa�� fZkh\h]h� p\�l�ggy�� Ze_�
gZjhklZggy�p_exehab�m�em[¶yghfm�rZj��ijh^h\`m}lvky�\ijh^h\`�
mkvh]h�\_]_lZp�cgh]h�i_j�h^m��Hl`_��a[bjZggy�a_e_gp_\bo�ihk�\�\�
dhghi_ev� khjlm�XKH-��� m� [�evr� jZgg�� kljhdb� aZ�nZam� ihqZldm�
^haj�\Zggy� jhkebg�� fh`_� ijb\_klb� ^h� hkeZ[e_ggy� \hehdgZ�� [h�
ijhp_k� nhjfm\Zggy� p_exehab� m� gvhfm� s_� g_� aZ\_jrb\ky��
HljbfZg�� ihj�\gyevg�� ^Zg�� ^\ho� khjl�\� dhghi_ev��sh� dhgljZklgh�
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\�^j�agyxlvky�aZ�\f�klhf�\hehdgZ��k\�^qblv�ijh�gZy\g�klv�i_\gh]h�
a\¶yadm� f�`� n�abqgbfb� ihdZagbdZfb� �� o�f�qgbfb� dhfihg_glZfb�
em[¶ygh]h� rZjm�� GZ� hkgh\� _dki_jbf_glZevgbo� ^Zgbo� fh`gZ�
ajh[blb� \bkgh\hd��sh� m� ijhp_k�� jha\bldm� dhghieygh]h� kl_[eZ� m�
em[¶yghfm�rZj��a�nZab�ljvho�iZj�ebkld�\�kihkl_j�]Z}lvky�agb`_ggy�
\f�klm� g_\hehdgbklbo� j_qh\bg� �\h^hjhaqbggbo�� \�kdhih^�[gbo��
i_dlbgh\bo�� �� \�^f�qZ}lvky� a[�evr_ggy� \f�klm�p_exehab� ��e�]g�gm��
1kgm}�a\hjhlgZ�dhj_eyp�cgZ�aZe_`g�klv�f�`�gZdhibq_ggyf�\hehdgZ�
\� kl_[eZo� �� af�ghx� \�^ghkgh]h� \f�klm� \h^hjhaqbggbo� j_qh\bg� m�
em[¶yghfm�rZj��g_aZe_`gh�\�^�khjlh\bo�hkh[eb\hkl_c�dhghi_ev� 

<ieb\�kihkh[�\�\b^�e_ggy�\hehdhg�dhghi_ev�i_j\bggh]h�
lZ�\lhjbggh]h�ihoh^`_ggy�gZ� �o�yd�klv��Em[h\hehdgbklbc�rZj�
dhghi_ev�nhjfm}lvky� a�\hehdhg�i_j\bggh]h� ��\lhjbggh]h�ihoh^-
`_ggy� >�±�@�� GZa\Zg�� \hehdgZ� g_� j�\ghp�gg�� aZ� yd�kgbfb� ihdZa-
gbdZfb� ± \lhjbgg_� \hehdgh�� yd_�� \� k\hx� q_j]m�� kdeZ^Z}lvky� a�
^_d�evdho� \hehdgbklbo� rZj�\�� yd� ijZ\beh�� oZjZdl_jbam}lvky�
gbavdbf�jhajb\gbf�gZ\ZglZ`_ggyf�lZ�g_aZ^h\�evghx�^�ebf�klx�\�
ijhp_k��ijy^�ggy��sh�kijbqbg_gh ZgZklhfhahf�f�`�rZjZfb�lZdh]h�
\hehdgZ�>��@��Lhfm� ��\�ijhp_k��k_e_dp�cgh��jh[hlb�� ��ijb�kl\hj_gg��
gh\bo� l_ogheh]�c� i_j\bggh�� i_j_jh[db� ^m`_� \Z`eb\h� agZlb� g_�
l�evdb�d�evd�kg_�ki�\\�^ghr_ggy�i_j\bggh]h� ��\lhjbggh]h�\hehdhg��
Ze_� c� �o� yd�kg�� ihdZagbdb�� yd�� ih\bgg�� ydgZch[¶}dlb\g�r_�
oZjZdl_jbam\Zlb�\eZklb\hkl��dhghieygh]h�\hehdgZ�  

H^bg�a� kihkh[�\�jha^�e_ggy�\hehdhg�i_j\bggh]h���\lhjbggh]h�
ihoh^`_ggy�ihey]Z}�m� ag�fZgg�� a�fhdjbo�kl_[_e�\jmqgm�kihqZldm�
i_j\bggh]h�� Z� ihl�f� \lhjbggh]h� \hehdgZ� a� gZklmigbf� \bkmrm-
\Zggyf��\bdhjbklh\m}lvky�m�k_e_dp�����Z��grbc�± m�jha^�e_gg��l�iZ-
gh]h�\hehdgZ�reyohf�\bkfbdm\Zggy�a�]mabj_\h��ch]h�qZklbgb�\lh-
jbggbo�\hehdhg���aZklhkh\m}lvky�m�i_j_jh[p��lZ�fZl_j�ZehagZ\kl-
\���� A�f_lhx� \klZgh\e_ggy� lhlh`ghkl�� yd�kgbo� oZjZdl_jbklbd� \h-
ehdgZ��^hke�^`_gh \ieb\�gZa\Zgbo�kihkh[�\�\b^�e_ggy�i_j\bggbo�
lZ�\lhjbggbo�\hehdhg�gZ�^_yd� n�abdh-f_oZg�qg��\eZklb\hkl��>��@� 

H^_j`Zg��_dki_jbf_glZevg��^Zg��gZ\_^_gh�\�lZ[ebpyo�������� 
:gZe�a� ij_^klZ\e_gh]h� lZ[ebqgh]h� fZl_j�Zem� ^ha\hey}� \�^-

agZqblb��sh�kihkh[b�\b^�e_ggy�\hehdhg�i_j\bggh]h� ��\lhjbggh]h�
ihoh^`_ggy� kmll}\h� \ieb\Zxlv� gZ� ]gmqd�klv�� jhajb\g_� gZ\Zg-
lZ`_ggy� �� e�g�cgm� s�evg�klv� pbo� \hehdhg� m� \k�o� ahgZo� `f_g�� ± 
\_jrbgg�c�� k_j_^bgg�c� �� ]mabj_\�c�� Yd� ijZ\beh�� aZ]Zevg_� �g_�
jha^�e_g_��� i_j\bgg_� c� \lhjbgg_� \hehdgZ�� yd�� ag�fZxlvky� a� 
fhdjbo� kl_[_e� \jmqgm�� \bj�agyxlvky� gbavdbf� jhajb\gbf� gZ\Zg-
lZ`_ggyf� �� \bkhdhx� ]gmqd�klx�� sh�� fh`eb\h�� ih\¶yaZgh� a� 
mfh\Zfb� �o� \b^�e_ggy� �a� ^_sh� i_j_fhq_gbo� kl_[_e�� lZ� kmr�ggy�
�[_a�gZly]m\Zggy�� 
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LZ[ebpy�� 
Af�gZ�n�abdh-f_oZg�qgbo�\eZklb\hkl_c�\hehdgZ�dhghi_ev�

aZe_`gh�\�^�kihkh[�\�ch]h�\b^�e_ggy �a_e_g_pv� 

<b^�
\hehdgZ 

AhgZ�
\hehdgZ��
i�^^ZgZ�
ZgZe�am 

N�abdh-f_oZg�qg��\eZklb\hkl��\hehdgZ 

]gmqd�klv��ff 
jhajb\g_�

gZ\ZglZ`_ggy��
^ZG 

e�g�cgZ�
s�evg�klv��l_dk 

agylh]h�a�
fhdjbo 
kl_[_e�
\jmqgm 

l�iZgh]h 

agylh]h�a�
fhdjbo�
kl_[_e�
\jmqgm 

l�iZgh]h 

agylh]h�
a�

fhdjbo�
kl_[_e�
\jmqgm 

l�iZgh]h 

G_ 
jha^�e_g_ 

<_jrbgZ 
28,8 10,4 11,3 34,0 34,1 18,1 

K_j_^bgZ 25,1 14,3 14,5 38,4 33,2 19,3 

=mabj 36,4 19,6 11,8 18,3 22,3 14,3 

I_j\bgg_ <_jrbgZ 28,4 11,4 10,3 32,4 32,1 20,3 
K_j_^bgZ 24,2 12,4 16,0 37,4 27,4 19,2 

=mabj 
29,6 15,6 11,9 22,6 22,1 17,1 

<lhjbgg_ <_jrbgZ ± 26,2 ± 15,5 ± 15,4 
K_j_^bgZ ± 25,5 ± 13,2 ± 12,9 

=mabj 41,4 22,3 10,6 12,6 19,7 14,9 

 
LZ[ebpy�� 

Af�gZ�n�abdh-f_oZg�qgbo�\eZklb\hkl_c�\hehdgZ� 
dhghi_ev��aZe_`gh�\�^ kihkh[�\�ch]h�\b^�e_ggy 

�^\h[�qg_�\bdhjbklZggy� 

<b^�
\hehdgZ 

AhgZ�
\hehdgZ��
i�^^ZgZ�
ZgZe�am 

N�abdh-f_oZg�qg��\eZklb\hkl��\hehdgZ 

]gmqd�klv��ff 
jhajb\g_�gZ\Zg-
lZ`_ggy��^ZG 

e�g�cgZ�
s�evg�klv��l_dk 

agylh]h�
a�

fhdjbo�
kl_[_e�
\jmqgm 

l�iZgh]h 

agylh]h�
a�

fhdjbo 
kl_[_e�
\jmqgm 

l�iZgh]h 

agylh]h�a�
fhdjbo�
kl_[_e�
\jmqgm 

l�iZgh]h 

G_�
jha^�e_g_ 

<_jrbgZ 24,0 11,9 12,4 28,4 25,9 22,1 
K_j_^bgZ 19,7 12,2 19,2 33,1 24,9 20,1 
=mabj 35,9 15,3 11,3 15,2 23,4 18,4 

I_j\bgg_ <_jrbgZ 27,8 12,0 8,7 26,7 25,5 21,7 
K_j_^bgZ 17,8 12,5 17,7 29,8 25,1 19,8 
=mabj 28,0 15,7 9,7 19,8 23,0 17,7 

<lhjbgg_ <_jrbgZ ± 20,0 ± 12,0 ± 14,7 
K_j_^bgZ 39,5 22,1 9,7 12,9 21,4 15,2 
=mabj 34,0 20,2 10,0 13,2 23,2 14,6 

E�g�cgZ�s�evg�klv� lZdbo�\hehdhg� agZqgh�\bsZ��g�`� m� l�iZgbo��
sh��\�jh]�^gh��h[mfh\e_gh�\�^kmlg�klx�f_oZg�qgh]h�\ieb\m�gZ�gbo��
ydbc�fZ}�f�kp_� ijb� i_j_jh[p�� kbjh\bgb�gZ� \bjh[gbqhfm�h[eZ^-
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gZgg����amfh\ex}�jhas_ie_ggy \hehdgbklbo�dhfie_dk�\��Dj�f�lh]h��
fZxlv� f�kp_� j�ag�� l_g^_gp��� af�gb� ]gmqdhkl�� \hehdgZ� ih� ahgZf�
`f_g���LZd� m�\hehdhg��\b^�e_gbo�a�fhdjbo�kl_[_e�\jmqgm��aZ�\k�fZ�
\Zj�ZglZfb� ^hke�^m� ]gmqd�klv� \� k_j_^bg�� `f_g�� gZcgb`qZ�� Z� m�
l�iZgbo�\hehdhg�± gZc]�jrhx�]gmqd�klx�\bj�agy}lvky�\_jrbgZ�`f_-
g��� Hl`_�� ^ey� h^_j`Zggy� j_amevlZl�\�� yd�� [� ^hklh\�jgh� \�^^a_j-
dZex\Zeb�yd�klv�\hehdgZ��ijb�ijh\_^_gg��gZmdh\h-^hke�^gbo�jh[�l��
ih\
yaZgbo�a�\b\q_ggyf�yd�kgbo�oZjZdl_jbklbd�\hehdhg�i_j\bggh]h�
��\lhjbggh]h�ihoh^`_ggy��g_h[o�^gh�\bdhjbklh\m\Zlb�\hehdgh��yd_�
\bjh[ey}lvky�ijhfbkeh\�klx��lh[lh�l�iZg_��<hehdgZ��sh�ag�fZxlv-
ky�a�fhdjbo�kl_[_e�\jmqgm��^ey�lZdbo�p�e_c�\bdhjbklh\m\Zlb�g_^h-
p�evgh�a�l�}��ijbqbgb��sh�n�abdh-f_oZg�qg��\eZklb\hkl��\b^�e_gbo�
lZdbf�f_lh^hf�\hehdhg�g_�h[¶}dlb\gh�oZjZdl_jbamxlv��o�yd�klv� 

Hl`_��kihkh[b�\b^�e_ggy�\hehdhg�i_j\bggh]h� lZ�\lhjbggh]h�
ihoh^`_ggy�a��kl_[_e�dhghi_ev�kmll}\h�\ieb\Zxlv�gZ��og��n�abdh-
f_oZg�qg��\eZklb\hkl���Lhfm, ^ey�h[
}dlb\gh��oZjZdl_jbklbdb�ydhkl��
\hehdgZ�dhghi_ev�\bdhjbklh\m\Zlb�kihk�[�ch]h�\b^�e_ggy�a�fhdjbo�
kl_[_e�\jmqgm�g_^hp�evgh� 

AZe_`g�klv�ydhkl��i_j\bggbo�lZ�\lhjbggbo�\hehdhg�dhgh-
i_ev \�^� �o�o�f�qgh]h�kdeZ^m. >h�hkgh\gbo�o�f�qgbo�dhfihg_gl�\�
\hehdgbklh]h�rZjm� em[¶ygbo� dmevlmj� \�^ghkylv� p_exeham�� e�]g�g��
]_f�p_exeham� lZ� i_dlbgh\�� j_qh\bgb >��@�� Dh`_g� a� gbo� \�^�]jZ}�
i_\gm� jhev� m� nhjfm\Zgg�� ydhkl�� \hehdgZ�� <boh^yqb� a�� ki_pb-
n�qgh]h� kdeZ^m \hehdgZ� dhghi_ev�� \� ydhfm� hj]Zg�qgh� ih}^gZg��
i_j\bgg�� �� \lhjbgg�� \hehdgZ�� j�ag�� aZ� ihoh^`_ggyf� �� yd�kgbfb�
ihdZagbdZfb��\Z`eb\bf�}�iblZggy�\ieb\m�o�f�qgh]h�kdeZ^m� lZdbo�
\hehdhg�gZ� �o�hkgh\g��\eZklb\hkl���/�^Zg��sh^h�o�f�qgh]h�kdeZ^m�
\hehdhg� dhghi_ev� i_j\bggh]h� �� \lhjbggh]h� ihoh^`_ggy�� Ze_�
\�^kmlg��\�^hfhkl��sh^h�ch]h�^bgZf�db�aZ�^h\`bghx�`f_g���;Z]Zlh�
^hke�^gbd�\�\\Z`Zxlv��sh�gZc[�evr�\Z`eb\bf�ihdZagbdhf�ydhkl��
kbjh\bgb�� \� lhfm� qbke�� c� \hehdgZ� dhghi_ev�� }�ch]h�h^ghj�^g�klv�
[75±��@��Ahdj_fZ��s_�Jy[h\�1�1��aZagZqZ\��©���;m^_l�eb�\hehdgbkluc�
fZl_jbZe��dZd�lZdh\hc��\ukhdh]h�dZq_kl\Z��beb��gZh[hjhl��gbadh]h��
wlh� ± \hijhk� \lhjhc� hq_j_^b�� \� lhf� b� \�^jm]hf� kemqZ_� g_h[oh-
^bfh��qlh[u�hg�[ue�h^ghjh^guf��Oehihd�\ur_e�ih[_^bl_e_f�b�
aZgye� ]hkih^kl\mxs__� iheh`_gb_�� ]eZ\guf h[jZahf� [eZ]h^Zjy�
k\h_c� h^ghjh^ghklb���ª. <�^hfh�� sh� h^g�}x� a� oZjZdl_jbklbd�
h^ghj�^ghkl���j�\ghlb��fZl_j�Zem�}�dh_n�p�}gl�\Zj�Zp����KY��lh]h�qb�
�grh]h�ihdZagbdZ� 

Dj�f� lh]h�� \�^kmlg� Zj]mf_glh\Zg�� ihykg_ggy� kmll}\h�� 
j�agbp�� ydhkl�� i_j\bggh]h� �� \lhjbggh]h� \hehdhg� lZ� \ieb\m�
hklZggvh]h� gZ� h^ghj�^g�klv� �j�\ghlm�� g_� jha^�e_gh]h� \hehdgZ� aZ�
hkgh\gbfb�\eZklb\hklyfb� 

GZfb� ij_^klZ\e_gh� fZl_j�Ze� a� \b\q_ggy� ydhkl�� lZ� \f�klm�
hkgh\gbo�o�f�qgbo� dhfihg_gl�\�m�\hehdgZo� dhghi_ev�i_j\bggh]h� ��
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\lhjbggh]h� ihoh^`_ggy� \� j�agbo� ahgZo� `f_g�� khjlm�XKH-���� Z�
lZdh`� ajh[e_gh� kijh[m� ihykgblb� \�^f�gg�klv� pbo� \hehdhg� aZ�
^_ydbfb�\eZklb\hklyfb��\boh^yqb�a�h^_j`Zgbo�^Zgbo�>��@� 

AZ� j_amevlZlZfb� l_ogheh]�qgh�� hp�gdb� \b[jZgbc� \� ydhkl��
h[¶}dlZ� ^hke�^`_gv� khjl� dhghi_ev� oZjZdl_jbam}lvky� \bkhdbf�
\boh^hf� aZ]Zevgh]h� ������� ��^h\]h]h� l�iZgh]h� ������� ��\hehdgZ� 
rhklm�qZklbgm�ydh]h�kdeZ^Zxlv�\hehdgZ�\lhjbggh]h�ihoh^`_ggy��
Ijbqhfm�� aZ� j_amevlZlZfb� rlZi_evgh]h� ZgZe�am� [�ey� ����
\lhjbggbo�\hehdhg�aZey]Zxlv�gZ \bkhl���ydZ�i_j_\bsm}�k_j_^bgm�
l_og�qgh]h�\hehdgZ� 

:gZlhf�qgbfb� ^hke�^`_ggyfb k_j_^bggh�� qZklbgb� kl_[_e�
\klZgh\e_gh��sh� i_j\bggbc�em[¶ygbc�rZj� kdeZ^Z}lvky� a�s�evgh�
ijbey]Zxqbo� _e�ikh�^gbo� de�lbg�� a� ^h[j_� ihf�lghx�rZjm\Zl�klx�
\lhjbggh�� de�lbggh�� kl�gdb�� Ze_� c� a� ihf�lgbfb� \bly]gmlbfb�
ihjh`gbgZfb��HklZgg}�k\�^qblv�ijh�g_aZ\_jr_g�klv�ijhp_km�nhj-
fm\Zggy \hehdgZ��Em[
ygbc�rZj�i_j\bggbo�\hehdhg \bih\g_gbc�a�
dhfiZdlgbo� imqd�\� �� jhaf�sm}lvky� m� \b]ey^� fZc`_� kmp�evgh]h�
d�evpy� a� j�\gbf� i_jbn_jbqgbf� dhglmjhf�� <lhjbggbc� em[¶ygbc� 
rZj� ij_^klZ\e_gh� hdj_fbfb� jboebfb� imqdZfb� _e_f_glZjgbo�
\hehdhg� g_ijZ\bevgh�� nhjfb� a� \_ebdbfb� dZgZeZfb� �� fZebfb�
ihi_j_qgbfb�jhaf�jZfb� 

Ijb� h[jh[e_gg� ajZad�\� kheyghdbkebf� jhaqbghf�nehjh]ex-
pbgm�\�^f�q_gh�ihy\m�oZjZdl_jgh]h�fZebgh\h]h�aZ[Zj\e_ggy�i_j-
\bggh]h� �� \lhjbggh]h� \hehdgbklbo�rZj�\��sh� k\�^qblv� ijh� gZy\-
g�klv�\� �o�kdeZ^��e�]g�gm� ©Nª��>ey�i_j\bggbo�\hehdhg�oZjZdl_jg_�
h^_j_\�ggy� k_j_^bggbo� ieZklbghd� �� ebr_� \� hdj_fbo� de�lbgZo�
kihkl_j�]Z}lvky� e�]g�n�dZp�y� \lhjbggh�� h[hehgdb�� M� \hehdhg� \lh-
jbggh]h�ihoh^`_ggy�g_�l�evdb�k_j_^bgg��ieZklbgdb��Z�c�\lhjbgg��
de�lbgg�� h[hehgdb� ijZdlbqgh� mk�o� \hehdhg� �gdjmklh\Zg�� e�]g�ghf��
J�agbpy� \� �gl_gkb\ghkl�� aZ[Zj\e_ggy� i_j\bggh]h� �� \lhjbggh]h�
\hehdgbklbo� rZj�\� k\�^qblv� ijh� agZqg_� ijhkhq_ggy� e�]g�ghf yd�
k_j_^bggbo� ieZklbghd�� lZd� � \lhjbggbo� de�lbggbo� h[hehghd�
\hehdhg�\lhjbggh]h�ihoh^`_ggy� 

<f�kl�hkgh\gbo�o�f�qgbo�dhfihg_gl�\�\�^hke�^`m\Zgbo�ajZadZo�
�m���^h�Z[khexlgh�kmoh��fZkb��gZ\_^_gh�\�lZ[ebp�����Z�agZqms�klv�
\ieb\m�gZ�gbo�^_ydbo�nZdlhj�\�\�lZ[ebp���� 

Ke�^� \�^f�lblb��sh� g_jha^�e_g_� �� \lhjbgg_� \hehdgZ� f�klylv�
j�\gm� d�evd�klv� p_exehab�� Ze_� ihklmiZxlvky� m� pvhfm� \�^ghr_gg��
i_j\bgghfm� \hehdgm�� Mk�� ajZadb�� sh� ^hke�^`m\Zebkv�� oZjZdl_-
jbamxlvky� fZdkbfZevgbf� \f�klhf� p_exehab� \� k_j_^bg�� `f_g��
\hehdgZ� �� f�g�fZevgbf� ± m� ]mabj_\�c� qZklbg��� KZfbf� [�^gbf� aZ�
\f�klhf� aZagZq_gh]h� dhfihg_glm� }� \hehdgh� \lhjbggh]h� ihoh^-
`_ggy��yd_��\�lhc�`_�qZk��gZc[�evr�e�]g�n�dh\Zg_��=mabj_\��qZklbgb�
yd�\lhjbggh]h��lZd� ��g_�jha^�e_gh]h�c�i_j\bggh]h�\hehdhg�oZjZd-
l_jbamxlvky� agZqgbf� h^_j_\�ggyf� �� gZc\bsbf� \f�klhf� ]_f�p_-
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n�dZp�y� ]mabj_\h��ahgb�\hehdhg�ihykgx}lvky�\�dhf�_e_f_glZjgbo�
de�lbg��[h��yd�\�^hfh��klZj��\hehdgbkl��imqdb�ijhkhqmxlvky�e�]g�ghf�
_g_j]�cg�r_�aZ�fheh^��>��@�� 

>Ze���[Zamxqbkv�gZ�^Zgbo�_dki_jbf_glm��kijh[m}fh�ihykgblb�
ijbqbgm� \�^f�gghkl_c� aZ� ^_ydbfb� \eZklb\hklyfb� i_j\bggh]h� ��
\lhjbggh]h� \hehdhg lZ� \ieb\� hklZggvh]h� gZ� yd�kg�� ihdZagbdb� g_�
jha^�e_gh]h��jbk����lZ[e����� 

 
Jbk��� ± Yd�kg��ihdZagbdb�g_jha^�e_gh]h���i_j\bggh]h�\hehdgZ�aZ�ahgZfb�

kl_[eZ 

I_j_^mk�f� gZ]Z^Z}fh�� sh� \eZklb\hkl�� l_og�qgh]h� \hehdgZ�
\bagZqZxlvky� \eZklb\hklyfb�_e_f_glZjgbo� \hehdhg� lZ� o�f�qgbf�
kdeZ^hf� j_qh\bg�� sh� �o� kde_xxlv�� Yd�klv� jhkebggbo� l_og�qgbo�
\hehdhg� [m^_� lbf� \bshx�� qbf� [Z]Zlr�� \hgb� p_exehahx�� ydZ�
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\�^�]jZ}� jhev� dZjdZkm�� Z� i_dlbgb� lZ� e�]g�g� ± a\¶yamxqh]h� dhfih-
g_glm��>h�h^g�}�� a�\eZklb\hkl_c��sh�fZ}� kmll}\_�ijZdlbqg_� agZ-
q_ggy�� \�^ghkblvky� f�pg�klv�� ydZ� oZjZdl_jbam}lvky� jhajb\gbf�
gZ\ZglZ`_ggyf�� Qbkeh\_� agZq_ggy� ch]h� aZe_`blv� \�^� jy^m�
nZdlhj�\��ahdj_fZ��\�^�jhaf�j�\�lZ�f�pghkl��_e_f_glZjgbo�\hehdhg���
kbeb�a\¶yad�\� �o�f�`�kh[hx��>h\]��c�lhgd��_e_f_glZjg��\hehdgZ��yd��
fZxlv� \_ebdm� ih\_jogx� \aZ}fgh]h� ijbey]Zggy�� h[mfh\exxlv�
i�^\bs_gm� f�pg�klv� gZ� jhajb\� mkvh]h imqdZ�� G_\bkhd_� jhajb\g_�
gZ\ZglZ`_ggy� \hehdhg� \lhjbggh]h� ihoh^`_ggy� ihykgx}lvky�
hkh[eb\hklyfb� ZgZlhf�qgh�� [m^h\b�� a� h^gh]h� [hdm�� lZ� gbavdbf�
\f�klhf� p_exehab�� a� �grh]h�� E�]g�g�� ydbc� ihablb\gh� \ieb\Z}� gZ�
jhajb\g_�gZ\ZglZ`_ggy� dhjhldh\hehdgbklbo�fZl_j�Ze�\� �ahdj_fZ�
e�]g�g�©Fª���a[�evrmxqb�f�pg�klv�a\
yadm�_e_f_glZjgbo�\hehdhg��m�
\hehdgZo� \lhjbggh]h� ihoh^`_ggy� p�}�� \eZklb\hkl�� g_� ijhy\ey}��
Ih\¶yaZg_�p_��\�jh]�^gh�� a�ch]h� agZqghx�ehdZe�aZp�}x�g_� l�evdb�\�
k_j_^bggbo�ieZklbgdZo��Ze_�c�m�\lhjbggbo�de�lbggbo�kl�gdZo��sh�}�
g_]Zlb\ghx�hkh[eb\�klx� �gdjmklZp���e�]g�ghf�\lhjbggh]h�\hehdgZ��
[h��yd�\�^hfh��gZ�\eZklb\hkl� \hehdgZ�kmll}\h�\ieb\Z}�g_�kl�evdb�
yd�kgbc� kdeZ^� e�]g�gm�� kd�evdb� ch]h� ehdZe�aZp�y� �\� k_j_^bggbo�
ieZklbgdZo�qb�\�_e_f_glZjgbo�\hehdgZo�� 

LZ[ebpy�� 
<ieb\�\hehdhg�\lhjbggh]h�ihoh^`_ggy�gZ�h^ghj�^g�klv�

�j�\ghlm��aZ ^h\`bghx�`f_g��g_�jha^�e_gh]h� 
\hehdgZ�dhghi_ev 

<b^ 
\hehdgZ 

Dh_n�p�}gl�\Zj�Zp���aZ�^h\`bghx�`f_g���KY 

]gmqdhkl� 
jhajb\gh]h�
gZ\ZglZ`_ggy 

a]bgghkl�cdhkl� 
e�g�cgh��
s�evghkl� 

G_�jha^�e_g_ 67,81 26,57 487,2 56,9 
I_j\bgg_ 31,67 5,96 82,4 48,2 

Kbeb�fhe_dmeyjgh]h�aq_ie_ggy�m�\hehdg���yd��\bagZqZxlvky�
jhajb\gbf�gZ\ZglZ`_ggyf��g_�h[�cfZxlv�mk�o�\b^�\�fhe_dmeyj-
gbo� kbe� aq_ie_ggy�� <� l_og�qghfm� \hehdg�� fh`_� ih}^gm\Zlbky�
gbavdZ�f�pg�klv�gZ�jhajb\�a�\bkhdhx�kl�cd�klx�^h�[Z]ZlhdjZlgbo�
a]bg�\��sh�� ahdj_fZ�� oZjZdl_jgh� ^ey� \lhjbggh]h� \hehdgZ� Ijb-
qhfm� klmi�gv� hihjm \hehdgZ� ih\lhjgbf� a]bgZf� ^Z}� gZc[�evr�
ijZ\bevgm� oZjZdl_jbklbdm�n�abdh-f_oZg�qgbo� \eZklb\hkl_c�� [h�
\hgZ� aZe_`blv� yd� \�^� kljmdlmjb� _e_f_glZjgh]h� �� l_og�qgh]h�
\hehdgZ��lZd���\�^�d�evdhkl����ijbjh^b�g_p_exehagbo�dhfihg_gl�\��
yd��\oh^ylv�^h�ch]h�kdeZ^m�� 

Lh� `� aZ\^ydb� qhfm� \lhjbgg_� \hehdgh� [�evr� kl�cd_� ^h�
[Z]ZlhjZah\bo� a]bg�\"�Ydsh�ihykg_ggy�pvh]h�nZdlm�[m^m\Zlb�gZ�
klmi_g�� e�]g�n�dZp��� \hehdgZ�� lh� ihlj�[gh� [meh� [� q_dZlb� ydjZa�
a\hjhlgh]h� j_amevlZlm�� <�jh]�^gh�� \bkhdZ� a]bghkl�cd�klv� \hehdhg�
\lhjbggh]h�ihoh^`_ggy�}�gZke�^dhf�oZjZdl_jgh��kljmdlmjb�\hehd-
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gbklh]h�rZjm��lh[lh�gZy\ghkl��ZgZklhfhagbo a\¶yad�\��yd���yd�\�^h-
fh�� kijbyxlv� gZ^Zggx� _eZklbqghkl�� c� ijm`ghkl�� dZjdZkm�� i_j_-
djb\Zxqb� lZdbf� qbghf� g_]Zlb\gbc� \ieb\� i�^\bs_gh�� e�]g�n�dZp���
\lhjbggbo�\hehdhg�>��@� 

Ihykg_ggyf�djZsh��m�ihj�\gygg��a�i_j\bggbf�\hehdghf�]gmq-
dhkl�� \lhjbggh]h� \hehdgZ� fh`_� kem]m\Zlb� l\_j^`_ggy�� a]�^gh� a�
ydbf ih� f�j�� klZj�ggy� _e_f_glZjgh�� de�lbgb� a[�evrm}lvky� qbkeh�
p_exehagbo� f�djhn�[jbe�� yd�� agZoh^vky� \� de�lbgg�c� kl�gp�� aZgm-
j_gbfb�\�ieZklbqgbc�fZljbdk��ij_^klZ\e_gbc�i_dlbgh\bfb�j_qh-
\bgZfb� lZ� ]_f�p_exehahx��sh� ijba\h^blv�^h� \ljZlb� �� ieZklbq-
ghkl���Hl`_, ieZklbqg��\eZklb\hkl�� de�lbggh��kl�gdb�\bagZqZxlvky�
Zfhjngbf�fZljbdkhf��ydbc�fZ}�mihjy^dh\Zgm�[m^h\m�>��@� 

Fh`eb\h�� ]gmqd�klv� \lhjbggh]h� \hehdgZ� h[mfh\e_gZ� agb`_-
gbf� \f�klhf� p_exehab� �� i�^\bs_gbf� \f�klhf� g_p_exehagh]h�
fZljbdkZ�� LZd_� ihykg_ggy� fZ}� i_\g_� i�^�jmgly� s_� c� lhfm�� sh�
\hehdgZ� dhghi_ev�� \bjhs_gbo� ^ey� \bdhjbklZggy� gZ� a_e_g_pv�� m�
ydbo�ijhp_k�nhjfm\Zggy�p_exehagbo�f�djhn�[jbe�g_�aZ\_jr_gh��
\�^agZqZxlvky�[�evr�\bkhdhx�]gmqd�klx�ihj�\gygh�a�a�[jZgbfb�gZ�
^\h[�qg_�\bdhjbklZggy�ajZadZfb� 

>_sh� djZsm� e�g�cgm� s�evg�klv� \lhjbggh]h� \hehdgZ� m� ihj�\-
gygg�� a� i_j\bggbf� fh`gZ� ihykgblb�� \boh^yqb a� \�^hfbo� a�
e�l_jZlmjgbo� ^`_j_e� �� i�^l\_j^`_gbo� gZfb� ^Zgbo�� a]�^gh� ydbo�
_e_f_glZjg�� \hehdgZ� \lhjbggh]h� ihoh^`_ggy� fZxlv� f_gr��
ihi_j_qg�� jhaf�jb� m� ihj�\gygg�� a� i_j\bggbfb�� Hkd�evdb� e�g�cgZ�
s�evg�klv� oZjZdl_jbam}� lh\sbgm� \hehdhg�� lh� p�edhf� eh]�qgbf� }�
nZdl� \by\e_gh�� \�^f�gghkl�� \hehdhg� i_j\bggh]h� �� \lhjbggh]h�
ihoh^`_ggy�aZ�pbf�ihdZagbdhf� 

<ieb\� khjlh\bo� hkh[eb\hkl_c� dhghi_ev� lZ� ^�Zf_ljZ�
kl_[_e� gZ�h^ghj�^g�klv� �j�\ghlm��n�abdh�f_oZg�qgbo�\eZklb-
\hkl_c� \hehdgZ. I�^\bs_ggy� \Zj�Zp��� hkgh\gbo� l_ogheh]�qgbo�
\eZklb\hkl_c� dhghieygh]h� \hehdgZ� g_]Zlb\gh� \�^[b\Z}lvky� gZ�
ydhkl�� ]hlh\bo� \bjh[�\�� sh� hljbfmxlv� ijb� ch]h� i_j_jh[e_gg�. 
DZjlbgZ�mkm]m[ey}lvky�lbf��sh�kl_[eZ�kmqZkgbo khjl�\�dhghi_ev��
gZ� \�^f�gm� \�^� \�^hfbo� jZg�r_�� f�klylv� agZqgm� d�evd�klv� \hehdhg�
\lhjbggh]h� ihoh^`_ggy�� yd�� aZ� hkgh\gbfb� \eZklb\hklyfb� \�^j�a-
gyxlvky� \�^� i_j\bggbo� ��� dj�f� lh]h�� jhaf�rmxlvky� m� ]mabj_\�c� ��
k_j_^bgg�c� ahgZo� kl_[eZ��M�pvhfm� ihey]Z}�h^gZ� a�ijbqbg�i�^\b-
s_gh]h�jha[�]m�k_j_^g�o�agZq_gv�hkgh\gbo�l_ogheh]�qgbo�\eZklb-
\hkl_c� dhghieygh]h� \hehdgZ� aZ� ahgZfb� kl_[eZ�� Ijbqhfm� ^h\_-
^_gh��sh�\f�kl�\lhjbggh]h�\hehdgZ�aZe_`blv�lZdh`���\�^�^�Zf_ljZ�
kl_[_e�[1, 14].  

GZfb�\b\q_gh�\Zj�Zp�x�ihdZagbd�\�]gmqdhkl���e�g�cgh��s�evghkl��
�� jhajb\gh]h� amkbeey� l�iZgh]h� dhghieygh]h� \hehdgZ� aZ� ahgZfb�
kl_[eZ�aZe_`gh�\�^�khjlh\bo�hkh[eb\hkl_c���^�Zf_ljZ�kl_[_e�>��@��
A�p�}x�f_lhx�\bdhjbklZgh� kl_[eZ� dhghi_ev�gZklmigbo� k_e_dp�c-
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Hl`_�� nZdlhj� klZl_\h]h� lbim� dhghi_ev� \by\ey}� kmll}\bc�
\ieb\�gZ� ljb\Ze�klv�\bfhqm\Zggy� kl_[_e� lZ� dh_n�p�}glb�\Zj�Zp���
ihdZagbd�\�]gmqdhkl��\hehdgZ��h[jh[ex\Zghkl��lj_klb�lZ�ljb\Zehkl��
\bfhqm\Zggy� kl_[_e� aZ� ^h\`bghx� `f_g�� IhdZagbd� ^�Zf_ljZ�
kl_[_e� kmll}\h� \ieb\Z}� yd� gZ� k_j_^g}� agZq_ggy�� lZd� �� gZ�
dh_n�p�}gl�\Zj�Zp���jhajb\gh]h�gZ\ZglZ`_ggy�aZ�^h\`bghx�`f_g���
Z� lZdh`� gZ� \bo�^� \hehdgZ�� ljb\Ze�klv� ijhp_km� \bfhqm\Zggy� lZ�
dh_n�p�}gl�\Zj�Zp���]gmqdhkl��aZ�ahgZfb�kl_[eZ.  

LZdbf� qbghf�� a[bjZggy� gZ� a_e_g_pv� dhghi_ev� q_j_a� ��� ^�[�
i�key� fZkh\h]h� p\�l�ggy� ^ha\hey}� \bdexqblb� \ieb\� klZl_\h��
g_h^ghj�^ghkl��kl_[ehklhx�gZ�yd�kg��ihdZagbdb�\hehdg� Z�i_j_kl�c�
kl_[_e� \ijh^h\` 21 ^h[b� i�key� fZkh\h]h� p\�l�ggy� agb`m}� yd�kg��
ihdZagbdb� \hehdgZ� aZ� jZomghd� ihkbe_ggy� \ieb\m� nZdlhjZ�
klZl_\h]h�lbim�gZ�l_ogheh]�qgm�p�gg�klv�ijy^b\Z� 

<ieb\� kihkh[�\� ijb]hlm\Zggy� lj_klb� gZ� yd�klv� l�iZgh]h�
\hehdgZ�� A� f_lhx� \bagZq_ggy� \ieb\m� kihkh[�\� ijb]hlm\Zggy�
lj_klb� gZ� yd�kg�� ihdZagbdb� dhghieygh]h� \hehdgZ ^hke�^`_gh�
\eZklb\hkl�� fhq_gp_\h]h� lZ� jhr_gp_\h]h� \hehdgZ� kmp�evgh]h�
ihk�\m��\bjhs_gh]h�gZ�a_e_g_pv��lZ[e�15) [85±87, 92-93]. 

LZ[ebpy��5 
Hkgh\g��ihdZagbdb�ydhkl��l�iZgh]h�\hehdgZ 

�ihk�\�gZ�a_e_g_pv� 
Kihk�[�
ijb]h-
lm\Zggy 
lj_klb 

AhgZ�
\hehdgZ��
i�^^ZgZ�
ZgZe�am 

<bo�^ 
^h\]h]h�
\hehdgZ��

% 

=gmq-
d�klv� 
ff 

Jhajb\g_ 
gZ\ZglZ`_ggy� 

 ^ZG 

A]bghkl�cd�klv� 
ih^\�cgbo�
a]bg�\��rl 

E�g�cgZ 
s�evg�klv��
l_dk 

<h^g_ 
fhq�ggy 

<_jrbgZ 25,6 12,9 26,9 109 17,1 

K_j_^bgZ 14,8 30,0 130 17,8 
=mabj 25,5 20,6 152 12,2 

Jhkyg_�
fhq�ggy 

<_jrbgZ 21,4 14,2 23,8 106 28,4 
K_j_^bgZ 12,7 25,9 124 27,0 
=mabj 19,1 20,1 151 25,6 

:gZe�a� _dki_jbf_glZevgh]h� fZl_j�Zem� ^ha\hey}� aZagZqblb��
ijb]hlm\Zggy� dhghieygh�� lj_klb� f_lh^hf� jhkygh]h� fhq�ggy�
ijba\h^blv�^h�agb`_ggy� ���ydhkl��m�ihj�\gygg��a�\h^gbf�fhq�ggyf 
\gZke�^hd� hkeZ[e_ggy� \hehdgZ� m� j_amevlZl�� ^��� f�djhkdhi�qgbo�
]jb[d�\��m�lhfm�qbke��c�p_exehahjmcg�\gbo��Dj�f�lh]h��jhr_gp_\Z�
lj_klZ�oZjZdl_jbam}lvky�g_h^ghj�^g�klx�aZ�klmi_g_f�\be_`Zghkl� 
j�agbo� ahg� kl_[eZ�� sh� ijba\h^blv� ^h� \ljZl� ydhkl�� c� d�evdhkl��
l�iZgh]h� \hehdgZ� ijb� ih^Zevrhfm� ��� i_j_jh[e_gg��� LZd�� jhr_g-
p_\Z�lj_klZ�gZ������ihklmiZ}lvky�fhq_gp_\�c�aZ�\boh^hf�^h\]h]h�
\hehdgZ�� Z� p_� k\�^qblv� ijh� kmll}\�� d�evd�kg�� \ljZlb� ijb� aZklh-
km\Zgg�� jhkygh]h� fhq�ggy� yd� kihkh[m� ijb]hlm\Zggy� lj_klb�� >h� 
lh]h� `� jhr_gp_\_� \hehdgh� ]�jr_� fhq_gp_\h]h� aZ� ]gmqd�klx��
jhajb\gbf� gZ\ZglZ`_ggyf� lZ� e�g�cghx� s�evg�klx� ± hkgh\gbfb�
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ihdZagbdZfb�ch]h�ydhkl��� 
Jhajb\g_� gZ\ZglZ`_ggy� \hehdgZ� }� fh[�evgbf� ihdZagbdhf��

ydbc�aZe_`blv�\�^�\ieb\m�i_\gbo�ah\g�rg�o�qbggbd�\��Ijbqhfm�^ey�
\hehdgZ� \h^gh]h� fhq�ggy� gZa\Zgbc� ihdZagbd� f_gr_� i�^^Z}lvky�
\ieb\m� \h^gh]h� k_j_^h\bsZ�� <boh^blv�� sh� ^ey� \b]hlh\e_ggy�
djmq_gbo� \bjh[�\�� yd�� ieZgm}lvky� \bdhjbklh\m\Zlb� m� \h^ghfm�
k_j_^h\bs���fhjkvdbo�dZgZl�\��gZijbdeZ^��gZc[�evr�ijbcgylgbf�}�
\hehdgh�\h^gh]h�fhq�ggy��[h�\hgh�i�^�\ieb\hf�lZdh]h�k_j_^h\bs_�
f_gr_� \ljZqZ}�f�pg�klv� ��fZ}� \bs�� ihdZagbdb�jhajb\gh]h�gZ\Zg-
lZ`_ggy��AhgZ�\hehdgZ��i�^^ZgZ�ZgZe�am��agZqms_�\ieb\Z}�gZ�af�gm�
jhajb\gh]h� gZ\ZglZ`_ggy� i�^� \ieb\hf� nhlhhdbkex\Zevgh��
^_kljmdp���c�^���p_exehahjmcg�\gbo�[Zdl_j�c��Ahdj_fZ�f�g�fZevghx�
\ljZlhx� \� Z[khexlghfm� c� \�^ghkghfm� \bf�j�� oZjZdl_jbam}lvky�
]mabj_\Z� ahgZ� \hehdgZ�� m� yd�c� aZey]Zxlv� \hehdgZ� \lhjbggh]h�
ihoh^`_ggy��sh�i_j_\Z`Zxlv� aZ�\f�klhf�e�]g�gm�i_j\bgg���LZdbf�
qbghf�� l\_j^`_ggy� \�^ghkgh� ijhlb^��� e�]g�gm� \ieb\m� gZ� \hehdgh�
^_kljmdlb\gbo�nZdlhj�\� agZoh^blv� i�^l\_j^`_ggy��:� p_� k\�^qblv�
ijh� ihablb\gm� jhev� [�evr� e�]g�n�dh\Zgbo� \lhjbggbo� \hehdhg� m�
nhjfm\Zgg�� hdj_fbo� _dkiemZlZp�cgbo� oZjZdl_jbklbd� g_jha^�-
e_gh]h�\hehdgZ�� 

Hl`_�� kihkh[b� ijb]hlm\Zggy� lj_klb� kmll}\h� \ieb\Zxlv� gZ�
o�f�qgbc� kdeZ^� \hehdgZ� �lZ[e������ LZd�� \h^g_� fhq�ggy� kijby}�
gZc[�evr� ih\ghfm� \b^Ze_ggx� a� em[¶ygh]h�rZjm� kl_[_e� _dkljZd-
lb\gbo���i_dlbgh\bo�j_qh\bg��gZke�^dhf�qh]h�}�a[�evr_ggy�\�^ghk-
gh]h� \f�klm� p_exehab� m� fhq_gp_\hfm� \hehdg��� M� ijhlbe_`g�klv�
fhq_gpx�jhr_gp_\_�\hehdgh�f�klblv�gZc[�evr_�e�]g�gm� 

LZ[ebpy��� 
<f�kl�hkgh\gbo�o�f�qgbo�dhfihg_gl�\�m�\hehdg���em[���

dhghi_ev��ihk�\�gZ�a_e_g_pv� 

Kihk�[�
ijb]h-
lm\Zggy�
lj_klb 

AhgZ�
\hehdgZ�
�em[m���
i�^^ZgZ�
ZgZe�am 

Hkgh\g��o�f�qg��dhfihg_glb��� 

?dkljZd-
lb\g� 

I_dlbgh\� P_exehaZ E�]g�g Ahevg� 

G_�h[-
jh[e_g��
kl_[eZ 

<_jrbgZ 
K_j_^bgZ 
=mabj 

10,81 
7,39 
10,09 

4,93 � 0,22 
5,20 � 0,13 
4,85 � 0,20 

49,42 � 0,63 
50,41 � 0,63 
47,99 � 0,63 

3,35 � 0,08 
3,53 � 0,12 
3,59 � 0,05 

3,87 � 0,10 
3,95 � 0,09 
5,07 � 0,13 

<h^g_ 
fhq�ggy 

<_jrbgZ 
K_j_^bgZ 
=mabj 

2,91 
2,25 
2,76 

0,95 � 0,08 
0,83 � 0,06 
0,68 � 0,06 

61,08 � 0,62 
61,88 � 0,62 
59,31 � 0,62 

2,62 � 0,11 
2,84 � 0,11 
3,27 � 0,11 

0,63 � 0,04 
0,52 � 0,05 
0,43 � 0,06 

Jhkyg_�
fhq�ggy 

<_jrbgZ 
K_j_^bgZ 
=mabj 

4,35 
3,01 
3,52 

1,25 � 0,10 
1,18 � 0,01 
0,88 � 0,09 

56,73 � 0,62 
60,53 � 0,62 
41,57 � 0,62 

3,56 � 0,11 
3,77 � 0,16 
4,03 � 0,15 

1,88 � 0,14 
1,64 � 0,06 
2,08 � 0,13 

:gZe�a� \f�klm� hkgh\gbo� o�f�qgbo� dhfihg_gl�\� aZ� ahgZfb�
\hehdgZ�� i�^^Zgbfb� ZgZe�am�� ihdZaZ\�� sh� ch]h� k_j_^bgZ� oZjZd-
l_jbam}lvky�\bkhdbf� �������± ��������\f�klhf�p_exehab��lh^��yd�
_dkljZdlb\gbo� �� ahevgbo� j_qh\bg� m� g�c� agZoh^blvky� gZcf_gr_��
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=mabj�jhr_gp_\h]h� \hehdgZ�f�klblv�fZeh� p_exehab�� Ze_� [Z]Zlh�
e�]g�gm� �� ahevgbo� j_qh\bg�� G_aZe_`gh� \�^� kihkh[m� ijb]hlm\Zggy�
lj_klb�^h\]_�l�iZg_�\hehdgh�f�klblv�gZc[�evr_�i_dlbgh\bo�j_qh-
\bg�m�\_jrbgg�c�ahg��� 

>hke�^`_ggy�aZe_`ghkl��n�abdh-f_oZg�qgbo��n�abdh-o�f�qgbo��
l_ogheh]�qgbo� ��_dkiemZlZp�cgbo�\eZklb\hkl_c� l�iZgh]h�\hehdgZ� 
\�^�\f�klm�m�gvhfm�p_exehab��e�]g�gm��_dkljZdlb\gbo��i_dlbgh\bo���
ahevgbo� j_qh\bg� ihdZaZeh� gZy\g�klv� a\hjhlgh]h� dhj_eyp�cgh]h�
a\¶yadm�f�`�jhajb\gbf�gZ\ZglZ`_ggyf�\hehdgZ� ��\f�klhf�e�]g�gm�
(r = - 0,91). 

1kgm}� ijyfZ� aZe_`g�klv� f�`� jhajb\gbf� gZ\ZglZ`_ggyf� \h-
ehdgZ���ihdZagbdhf��sh�oZjZdl_jbam}�\�^ghr_ggy�\f�klm�p_exehab�
^h�\f�klm�e�]g�gm��r = + 0,93). FZ}�f�kp_�ihablb\gbc�\aZ}fha\¶yahd�
f�`� \f�klhf�e�]g�gm� �� \ljZlhx� jhajb\gh]h� gZ\ZglZ`_ggy� \hehdgZ�
i�^� \ieb\hf� nhlhhdbkex\Zevgh�� ^_kljmdp��� �r  � �� ������� 1kgm}�
aZe_`g�klv� f�`� \ljZlhx� jhajb\gh]h� gZ\ZglZ`_ggy� i�^� \ieb\hf�
nhlhhdbkex\Zevgh��^_kljmdp��� ��ihdZagbdhf��dhljbc�oZjZdl_jbam}�
\�^ghr_ggy�\f�klm�p_exehab�^h�\f�klm�e�]g�gm��r = + 0,97). E�g�cgZ�
s�evg�klv�\hehdgZ�ihablb\gh�dhj_ex}�a�\f�klhf�m�gvhfm�ahevgbo�
j_qh\bg� �r  � �� ������� GZy\gZ a\hjhlgZ� aZe_`g�klv� ^�ebfhkl��
\hehdgZ \�^� \f�klm� m� gvhfm� _dkljZdlb\gbo� j_qh\bg� �� i_dlbg�\� 
(r = - ����� lZ� r = - ������ \�^ih\�^gh�� 1kgm}� ijyfZ� aZe_`g�klv�f�`�
\�^ghkghx�\ljZlhx jhajb\gh]h�gZ\ZglZ`_ggy�\hehdgZ�m�fhdjhfm�
\b]ey^�� �� \f�klhf� m� gvhfm� _dkljZdlb\gbo� j_qh\bg� �� i_dlbg�\  
(r = - ������� GZy\gZ� ijyfZ� aZe_`g�klv� \ljZlb� fZkb� \hehdgZ� m�
j_amevlZl� ^��� p_exehahjmcg�\gbo� [Zdl_j�c \�^� \f�klm� m� gvhfm�
_dkljZdlb\gbo� j_qh\bg� �� i_dlbg�\� �r = - ������� 1kgm}� ihablb\gbc�
a\¶yahd�f�`�\�^ghkghx�\ljZlhx�jhajb\gh]h�gZ\ZglZ`_ggy�\hehdgZ�
m� j_amevlZl�� ^��� p_exehahjmcg�\gbo� [Zdl_j�c lZ� \f�klhf� i_dlb-
gh\bo� j_qh\bg (r  � �� ����� ��� GZy\gbc� a\hjhlg�c� a\¶yahd� f�`�
]gmqd�klx� \hehdgZ� lZ� \f�klhf� _dkljZdlb\gbo� j_qh\bg�� i_dlbg�\� ��
ahevgbo�_e_f_gl�\��r = - 0,94, r = - 0,92, r = - ������\�^ih\�^gh�� 

Hl`_�� kihkh[b� ijb]hlm\Zggy� lj_klb� kmll}\h� \ieb\Zxlv� gZ�
o�f�qgbc� kdeZ^� \hehdgZ�� M� ijhp_k�� [�heh]�qgh]h� fhq�ggy� \�^[m-
\Z}lvky�gZc[�evr�hilbfZevg_�h[eZ]hjh^`_ggy�\hehdgZ�dhghi_ev��
_n_dlb\gh� \b^Zeyxlvky� _dkljZdlb\g�� lZ� ahevg�� j_qh\bgb��
jmcgmxlvky�i_dlbgb��Z�p_exehaZ�a[_j�]Z}lvky��Jhr_gp_\_�\hehd-
gZ�oZjZdl_jbam}lvky�i�^\bs_gbf�\f�klhf�e�]g�gm�c� �grbo�g_p_ex-
ehagbo�j_qh\bg��sh�}�h^g�}x�a�ijbqbg�g_aZ^h\�evgh��ch]h�ydhkl��� 

J_amevlZlb� \bagZq_ggy� ydhkl�� \hehdgZ�� hljbfZgh]h� \h^gbf��
jhkygbf� fhq�ggyf� �� ijhiZjx\Zggyf� dhghieygbo� kl_[_e jhaj�^-
`_gh]h�ihk�\m��\bjhs_gbo�gZ�^\h[�qg_�\bdhjbklZggy���a�[jZgbo�ijb�
^hklb]Zgg�� �� ± ���� gZk�gbg�� gZ\_^_g�� \� lZ[ebp�� ���� I_j_^mk�f�
ke�^�aZagZqblb��sh�jhr_gp_\Z�lj_klZ�g_�\be_`ZeZkv�m�j�d�mjh`Zx�
�� i�reZ� m� abfm� i�^� kg�]�� P_�� ih-i_jr_�� g_� ^ha\hebeh� k\h}qZkgh�
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ijh\_klb� i�^]hlh\dm� �jmglm� i�^� gh\bc� \jh`Zc�� Z� ih-^jm]_��
g_]Zlb\gh�\iebgmeh�gZ�jhajb\g_�gZ\ZglZ`_ggy�lj_klb�c�\hehdgZ��
agbab\rb� ch]h� ^h� ���� ^ZG�� c� i�^l\_j^beh� ^mfdm� sh^h� g_^h-
p�evghkl��ijb]hlm\Zggy�\hk_gb�lj_klb�dhghi_ev�gZk�gg}\bo�ihk�\�\�
f_lh^hf�jhkygh]h�fhq�ggy�aZ�ljZ^bp�cghx�l_ogheh]�}x�� 

AZ^h\�evgh�� ydhkl�� \hehdgh� a� dhghi_ev�� \bjhs_gbo� gZ�
^\h[�qg_�\bdhjbklZggy��fh`gZ�hljbfZlb�l�evdb�\h^gbf�fhq�ggyf�
kl_[_e��Ydsh�fhq_gp_\_� \hehdgh� \�^ih\�^Z}� �� khjlm�� lh�jhr_g-
p_\_�c�iZj_gp_\_�\�^g_k_gh�^h�g_klZg^Zjlgh��ijh^mdp����i_jr_�± 
aZ�jhajb\gbf�gZ\ZglZ`_ggyf��Z�^jm]_�± e�g�cghx�s�evg�klx��Dj�f�
lh]h�� jhkyg_� fhq�ggy� ijba\h^blv� ^h� agZqgbo� d�evd�kgbo� \ljZl�
hkgh\gh]h�ijh^mdlm�± ^h\]h]h�l�iZgh]h�\hehdgZ��IZj_gp_\Z�lj_klZ�
ihklmiZ}lvky�fhq_gp_\�c�aZ�\boh^hf�^h\]h]h�\hehdgZ�� 

LZ[ebpy��� 
Hkgh\g��ihdZagbdb�ydhkl��\hehdgZ� 
�ihk�\�gZ�^\h[�qg_ \bdhjbklZggy� 

Kihk�[�
ijb]hlm- 
\Zggy 
lj_klb 

=gmq-
d�klv� 
ff 

Jhajb\g_ gZ\ZglZ`_ggy� ^ZG 

>�ebf�klv��
]jZ^ 

A]bgghkl�cd�klv� 
ih^\�cgbo�
a]bg�\ 

\bo�^-
g_ 

m�fhd-
jhfm�
\b]ey^� 

i�key�^���
p_exehah-

jmcg�\gbo�[Zdl_j�c�
\ijh^h\`����^�[ 

<h^g_ 
fhq�ggy 

22,8 24,2 11,5 11,0 137 258 

Jhkyg_�
fhq�ggy 

25,7 9,6 4,5 3,5 132 226 

IjhiZ-
jx\Zggy 

24,9 19,9 9,6 7,4 213 148 

Fhq_gp_\_� \hehdgh� agZqgh� i_j_\Z`Z}� jhr_gp_\_� c iZj_g-
p_\_� aZ� yd�kgbfb� ihdZagbdZfb�� <hgh� ^hkblv� f�pg_� �jhajb\g_�
gZ\ZglZ`_ggy� ���� ^ZG��� kl�cd_� ^h� [Z]ZlhjZah\bo� a]bg�\� �a]bgh-
kl�cd�klv� ���� ih^\�cgbo� a]bg�\���fZ}� g_ih]Zg_� jhajb\g_� gZ\ZglZ-
`_ggy� m� fhdjhfm� \b]ey^� (11,5 ^ZG�� lZ� gZc[�evr� kl�cd_� ^h� ^���
p_exehahjmcg�\gbo�[Zdl_j�c�� 

IZj_gp_\_� \hehdgh� ± `hjkld_�� ]jm[_�� a� i�^\bs_ghx� 
^�ebf�klx� ��e�g�cghx�s�evg�klx�lZ�gbavdbf�hihjhf�[Z]ZlhjZah\bf�
a]bgZf�� H^gZd� \hgh� yd�kg�r_� jhr_gp_\h]h� \hehdgZ� aZ� kl�cd�klx� 
^h� ^��� p_exehahjmcg�\gbo� [Zdl_j�c� lZ� jhajb\ghfm� amkbeex� m 
fhdjhfm�\b]ey^��  

G_aZ^h\�evgbfb� l_ogheh]�qgbfb�c�_dkiemZlZp�cgbfb�\eZklb-
\hklyfb�oZjZdl_jbam}lvky�jhr_gp_\Z�lj_klZ�lZ�\hehdgh��Ahdj_fZ�
\hgb�fZxlv�^m`_�gbavd_�jhajb\g_�gZ\ZglZ`_ggy� �����^ZG���yd_�m�
fhdjhfm� \b]ey^�� agb`m}lvky� ^h� ���� ^ZG�� Z� \� j_amevlZl�� ^�� 
p_exehahjmcg�\gbo�[Zdl_j�c�\ijh^h\`����^�[�± ^h�����^ZG�� 

Hl`_��k_j_^�\�^hfbo�kihkh[�\�ijb]hlm\Zggy�lj_klb�dhghi_ev��
dh`_g� a� ydbo� fZ}� k\h�� ihablb\g�� klhjhgb� c� g_^he�db�� jhkyg_�
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fhq�ggy�}�gZc[�evr�ijhklbf� ��^_r_\bf��IjhiZjx\Zggy�^ha\hey}�
f_oZg�am\Zlb� l_ogheh]�qgbc� ijhp_k� lZ� aZ[_ai_qblb� djZs�� mfh\b�
ijZp��jh[�lgbd�\��Ze_�\hehdgh�gZce�irh��ydhkl��fh`gZ�hljbfZggy�
l�evdb�ijb�\h^ghfm�fhq�gg��kl_[_e� 

<ieb\� ^_kljmdlb\gbo� nZdlhj�\� gZ� jhajb\g_� gZ\ZglZ-
`_ggy�\hehdgZ�dhghi_ev� 

>h� h^g�}�� a� \eZklb\hkl_c� \hehdgZ��sh� fZxlv� kmll}\_� ijZd-
lbqg_� agZq_ggy�� \�^ghkblvky� f�pg�klv�� ydZ� oZjZdl_jbam}lvky�
jhajb\gbf�gZ\ZglZ`_ggyf��i�^�ydbf�jhamf�xlv�a^Zlg�klv�\hehdgZ�
hibjZlbky� amkbeex� jhajb\m� >�����@��>Zgbc� ihdZagbd� fZ}� \_ebd_�
ijZdlbqg_�agZq_ggy�^ey�dhghieygh]h�\hehdgZ�i_j_^�mk�f�lhfm��sh�
\� MdjZ�g�� lZd_� \hehdgh� \bdhjbklh\m}lvky� ^ey� \b]hlh\e_ggy�
djmq_gbo�\bjh[�\��dZgZl�\��fhlmahd��riZ]Zlm�c�lZdh]h��grh]h���<k��p��
\bjh[b�\�l�c�qb� �gr�c�f�j��\bdhgmxlv�jh[hlm��ih\¶yaZgm�a�\ieb\hf�
jhajb\Zxqbo�amkbev��Hkd�evdb�agZqgZ��o�qZkldZ�\bdhjbklh\m}lvky�m 
\h^ghfm�k_j_^h\bs���i�^^Z}lvky�\ieb\m�j�agbo�f�djhhj]Zg�af�\��\�
lhfm� qbke�� c� p_exehahjmcg�\gbo� lZ� khgyqgh�� �gkheyp��� �nhlh-
hdbkex\Zevgh�� ^_kljmdp����� \Z`eb\bf� }� iblZggy� \ieb\m� i_j_-
jZoh\Zgbo� nZdlhj�\� gZ� ih\_^�gdm� \hehdgZ�� ahdj_fZ� af�gm� ch]h�
jhajb\gh]h�gZ\ZglZ`_ggy��Hkd�evdb \hehdgh� dhghi_ev� }�g_h^gh-
j�^gbf� aZ�ihoh^`_ggyf� �� kdeZ^Z}lvky� a�i_j\bggbo� lZ�\lhjbggbo�
\hehdhg�� j�agbo� aZ� k\h�fb� \eZklb\hklyfb�� ^hp�evgh� ^hke�^blb�
\ieb\� \h^gh]h� k_j_^h\bsZ�� nhlhhdbkex\Zevgh�� ^_kljmdp��� lZ�
p_exehahjmcg\�gbo� [Zdl_j�c� gZ� jhajb\g_� gZ\ZglZ`_ggy�� ch]h�
Z[khexlgm� c� \�^ghkgm� af�gm� lZ� h^ghj�^g�klv� aZ� ahgZfb� kl_[eZ��
fZdkbfZevgh�\jZoh\mxqb�ijb�pvhfm�\ieb\� ]_l_jh]_ggh]h�kdeZ^m�
dhghieygh]h�\hehdgZ��<�^hf��^hke�^`_ggy�sh^h�\b\q_ggy�\ieb\m�
hdj_fbo� nZdlhj�\� gZ� jhajb\g_� gZ\ZglZ`_ggy� \hehdgZ�� Ze_� \�
`h^ghfm�a�gbo�g_�\jZoh\ZgZ�ch]h�^bgZf�dZ�aZ�^h\`bghx�`f_g���Z�
lZdh`�h^ghj�^g�klv� �j�\ghlZ��^hke�^`m\Zgh]h�h[¶}dlZ�aZ�gZa\Zgbf�
ihdZagbdhf�>����������±56, 58].  

Hkd�evdb��yd�aZagZqZehkv�\bs_��\bjh[b�a�dhghieygh]h�\hehdgZ�
^hkblv�qZklh�aZklhkh\mxlvky�\�mfh\Zo�\h^gh]h�k_j_^h\bsZ�[meh�
^hke�^`_gh�ch]h�\ieb\�gZ�^bgZf�dm�jhajb\gh]h�gZ\ZglZ`_ggy� aZ�
ahgZfb�`f_g��\hehdgZ��lZ[e������>��@�� 

A�lZ[ebp�����p�edhf�hq_\b^gh��sh�kihk�[�ijb]hlm\Zggy�lj_klb�
agZqms_� \ieb\Z}� yd� gZ� jhajb\g_� gZ\ZglZ`_ggy� \hehdgZ� \�
fhdjhfm� \b]ey^��� lZd� �� gZ� ch]h� \�^ghkgm� \ljZlm� i�^� ^�}x� \h^gh]h�
k_j_^h\bsZ��\�lhc�qZk�yd�ahgZ��i�^^ZgZ�ZgZe�am��lZdh]h�\ieb\m�g_�
ijhy\ey}��>ey�fhq_gp_\h]h�\hehdgZ�oZjZdl_jg_�\bkhd_�jhajb\g_�
gZ\ZglZ`_ggy�\�fhdjhfm�\b]ey^���^h�lh]h�`�i�^�\ieb\hf�\h^gh]h�
k_j_^h\bsZ� ch]h� \�^ghkgZ� \ljZlZ� agZqgh� f_grZ� g�`� m� jhr_g-
p_\hfm�\hehdg���aZ\^ydb�\bshfm�\bo�^ghfm�ihdZagbdm�jhajb\gh]h�
gZ\ZglZ`_ggy�� >hkblv� p�dZ\bf� }� iblZggy� \ieb\m� klmi_gy�
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\bfhqm\Zggy� �\be_`m\Zggy�� lj_klb� gZ� ih\_^�gdm� \hehdgZ� \�
fhdjhfm� \b]ey^��� >hke�^`_ggyfb� ^h\_^_gh� kmll}\�klv� ^��� gZa\Z-
gh]h� nZdlhjZ� gZ� Z[khexlgm� \ljZlm� jhajb\gh]h� gZ\ZglZ`_ggy�
\hehdgZ�i�^�\ieb\hf�\h^gh]h�k_j_^h\bsZ��g_aZe_`gh�\�^�kihkh[m�
ijb]hlm\Zggy�lj_klb�� 

LZ[ebpy��� 
<ieb\�\h^gh]h�k_j_^h\bsZ�gZ�jhajb\g_�gZ\ZglZ`_ggy�

\hehdgZ�dhghi_ev�m�fhdjhfm�\b]ey^� 

NZdlhjb FnZdl� 

FlZ[e., 
Ijb 

. =0,05 

AgZqms�klv�
\ieb\m 

Jhajb\g_�gZ\ZglZ`_ggy�\�fhdjhfm�\b]ey^� 
Kihk�[�ijb]hlm\Zggy�lj_klb 39,64 6,94 AgZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 5,87 6,94 G_�agZqmsbc 

:[khexlgZ� \ljZlZ� jhajb\gh]h� gZ\ZglZ`_ggy i�^� \ieb\hf� \h^gh]h 
k_j_^h\bsZ 

Kihk�[�ijb]hlm\Zggy�lj_klb 4,12 6,94 G_�agZqmsbc 

Klmi�gv�\bfhqm\Zggy��\be_`m\Zggy� 38,77 
(31,86) 

18,51 AgZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 6,76 6,94 G_�agZqmsbc 

<�^ghkgZ�\ljZlZ�jhajb\gh]h�gZ\ZglZ`_ggy i�^�\ieb\hf�\h^gh]h�
k_j_^h\bsZ 

Kihk�[�ijb]hlm\Zggy�lj_klb 13,10 6,94 AgZqmsbc 

Klmi�gv�\bfhqm\Zggy��\be_`m\Zggy� 29,81 18,51 AgZqmsbc 

Ahgb��i�^^ZgZ�ZgZe�am 1,53 6,94 G_�agZqmsbc 

 
<b\q_ggy�\ieb\m�nhlhhdbkex\Zevgh��^_kljmdp���gZ�jhajb\g_�

gZ\ZglZ`_ggy� \hehdgZ� ihdZaZeh�� sh� i�^� ^�}x� rlmqgh�� �gkheyp���
\hgZ�^_sh�\bj�\gx}lvky���kdeZ^Z}������±������^ZG�±�^ey�\_jrbgb��
����� ±� ���� ^ZG� -� ^ey� k_j_^bgb� �� ����� ±� ����� ^ZG� ±� ^ey� ]mabjy�
�lZ[e������FZdkbfZevgZ�\ljZlZ��Z[khexlgZ�c�\�^ghkgZ��jhajb\gh]h�
gZ\ZglZ`_ggy� oZjZdl_jgZ� ^ey� \hehdgZ� \h^gh]h� fhq�ggy�� Z� f�g�-
fZevgZ�±�jhkygh]h��sh�gZi_\gh�ih\¶yaZg_�a�mfh\Zfb�ijb]hlm\Zggy�
hklZggvh]h�� Z� kZf_� a� ljb\Zebf� \ieb\hf� ijbjh^gh�� khgyqgh��
�gkheyp��� gZ� kl_[eZ� \� ijhp_k�� �o� \be_`m\Zggy� gZ� kl_ebs��� ohqZ�
fZl_fZlbqgh� g_� i�^l\_j^`_gh� agZqms�klv� \ieb\m� kihkh[m� ijb]h-
lm\Zggy� lj_klb� yd� gZ� ihdZagbd� jhajb\gh]h� gZ\ZglZ`_ggy� i�key�
nhlhhdbkex\Zevgh��^_kljmdp����lZd���gZ�ch]h�af�gm�ijb�pvhfm��M�lhc�
`_� qZk�� nZdlhj� ahgb� \hehdgZ� kmll}\h� \ieb\Z}� gZ� \ljZlm�
�Z[khexlgm� c� \�^ghkgm�� jhajb\gh]h� gZ\ZglZ`_ggy� i�^� ^�}x� 
rlmqgh���gkheyp��� 

<bagZq_ggy� jhajb\gh]h� gZ\ZglZ`_ggy� \hehdgZ� i�key� ^���
p_exehahjmcg�\gbo� [Zdl_j�c� ^ha\hebeh� \klZgh\blb��sh� ]mabj_\Z�
ahgZ� fZeh� i�^^Z}lvky� g_]Zlb\ghfm� �o� \ieb\m�� FZl_fZlbqgh�
i�^l\_j^`_gh� agZqms�klv�\ieb\m� ahgb�\hehdgZ�gZ�p_c� ihdZagbd� ��
^ey�fhq_gp_\h]h����^ey�jhr_gp_\h]h�\hehdgZ��Ijbqhfm��ydsh�i�key�
�� ^h[b� lZdbc� \ieb\� g_� }� kmll}\bf�� Z� ihqbgZxqb� a� �� ^h[b� \�g� 
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klZ}� agZqmsbf�� Dj�f� lh]h�� ^h\_^_gh� kmll}\�klv� \ieb\m� l_jf�gm� 
^��� p_exehahjmcg�\gbo� [Zdl_j�c� gZ� ihdZagbd� jhajb\gh]h�
gZ\ZglZ`_ggy�\hehdgZ� 

LZ[ebpy��� 
<ieb\�nhlhhdbkex\Zgh��^_kljmdp���gZ�jhajb\g_�

gZ\ZglZ`_ggy�\hehdgZ�dhghi_ev 

NZdlhjb FnZdl� 
FlZ[e., 

ijb�. =0,05 

AgZqms�klv�
\ieb\m 

Jhajb\g_�gZ\ZglZ`_ggy�i�key�^���nhlhhdbkex\Zevgh��^_kljmdp�� 
Kihk�[�ijb]hlm\Zggy�lj_klb 1,30 6,94 G_�agZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 1,40 6,94 G_�agZqmsbc 

:[khexlgZ�\ljZlZ�jhajb\gh]h�gZ\ZglZ`_ggy�i�^�\ieb\hf�
nhlhhdbkex\Zevgh��^_kljmdp�� 

Kihk�[�ijb]hlm\Zggy�lj_klb 4,10 6,94 G_�agZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 10,31 6,94 AgZqmsbc 

<�^ghkgZ�\ljZlZ�jhajb\gh]h�gZ\ZglZ`_ggy�i�^�\ieb\hf�
nhlhhdbex\Zevgh��^_kljmdp�� 

Kihk�[�ijb]hlm\Zggy�lj_klb 4,70 6,94 G_�agZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 11,01 6,94 AgZqmsbc 

Dj�f� lh]h�� g_aZe_`gh� \�^� kihkh[m� ijb]hlm\Zggy� lj_klb�
\by\e_gh� kmll}\�klv� \ieb\m� \k�o� ah\g�rg�o� qbggbd�\��sh� \b\q_gh��
gZ� \Zj�Zp�x� jhajb\gh]h� gZ\ZglZ`_ggy� aZ� ^h\`bghx� `f_g�� 
\hehdgZ��lZ[e������ 

Lh[lh� ��\h^g_�k_j_^h\bs_�� ��nhlhhdbkex\ZevgZ�^_kljmdp�y�� ��
p_exehahjmcg�\g�� [Zdl_j��� kmll}\h� \ieb\Zxlv� gZ� h^ghj�^g�klv�
�j�\ghlm�� \hehdgZ� aZ� jhajb\gbf� gZ\ZglZ`_ggyf� aZ� ^h\`bghx�
`f_g���Ijbqhfm��g_aZe_`gh�\�^�kihkh[m�ijb]hlm\Zggy�lj_klb��i�key�
^��� nhlhhdbkex\Zevgh�� ^_kljmdp��� \hehdgh� klZ}� gZc[�evr� \bj�\-
gygbf� aZ� ihdZagbdhf� jhajb\gh]h� gZ\ZglZ`_ggy� aZ� ^h\`bghx�
`f_g���Z�i�key^���p_exehahjmcg�\gbo�[Zdl_j�c� ±�oZjZdl_jbam}lvky�
gZc\bshx�g_j�\ghlhx�aZ�gZa\Zgbf�ihdZagbdhf�� 

I�^\h^yqb� i�^kmfhd�� ke�^� \�^f�lblb�� sh� jhajb\g_� gZ\ZglZ-
`_ggy� \hehdgZ�� yd_� }� h^gbf� a� hkgh\gbo� kdeZ^h\bo� ch]h� ydhkl���
ihdZagbd�^hkblv�fh[�evgbc��aZe_`gbc�\�^�\ieb\m�i_\gbo�ah\g�rg�o�
qbggbd�\�� Ijbqhfm� ^ey� \hehdgZ� \h^gh]h� fhq�ggy� gZa\Zgbc� ih-
dZagbd� f_gr_� i�^^Z}lvky� \ieb\m� \h^gh]h� k_j_^h\bsZ�� A\�^kb�
p�edhf� hq_\b^gh�� sh� ^ey� \b]hlh\e_ggy� djmq_gbo� \bjh[�\�� yd��
ieZgm}lvky� \bdhjbklh\m\Zlb� m� \h^ghfm� k_j_^h\bs� �gZijbdeZ^��
fhjkvdbo� dZgZl�\�� gZc[�evr� ijbcgylgbf� }� \hehdgh� \h^gh]h�
fhq�ggy��[h�\hgh�i�^�\ieb\hf�lZdh]h�k_j_^h\bs_�f_gr_�\ljZqZ}�
f�pg�klv� �� fZ}� \bs�� ihdZagbdb� jhajb\gh]h� gZ\ZglZ`_ggy�� AhgZ�
\hehdgZ� agZqms_�\ieb\Z}�gZ� af�gm�jhajb\gh]h�gZ\ZglZ`_ggy�i�^�
\ieb\hf�nhlhhdbkex\Zevgh�� ^_kljmdp��� c� ^��� p_exehahjmcg�\gbo�
[Zdl_j�c�� ijbqhfm� f�g�fZevghx� \ljZlhx� \� Z[khexlghfm� c�
\�^ghkghfm� \bf�j�� oZjZdl_jbam}lvky� ]mabj_\Z� ahgZ�� \� yd�c� aZey-
]Zxlv� \hehdgZ� \lhjbggh]h� ihoh^`_ggy�� i_j_\Z`Zxq�� aZ� \f�klhf�
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e�]g�gm� i_j\bgg��� LZdbf� qbghf�� l\_j^`_ggy� \�^ghkgh� ijhlb^���
e�]g�gm�\ieb\m�gZ�\hehdgh�^_kljmdlb\gbo�nZdlhj�\�agZoh^blv�i�^-
l\_j^`_ggy�� :� p_� k\�^qblv� ijh� ihablb\gm� jhev� [�evr� e�]g�n�dh-
\Zgbo�\lhjbggbo�\hehdhg�\�nhjfm\Zgg��hdj_fbo�_dkiemZlZp�cgbo�
oZjZdl_jbklbd�g_�jha^�e_gh]h�\hehdgZ�� 

LZ[ebpy��� 
<ieb\�^���p_exehahjmcg�\gbo�[Zdl_j�c�gZ�jhajb\g_�

gZ\ZglZ`_ggy�\hehdgZ�dhghi_ev 

NZdlhjb FnZdl� 

FlZ[e., 

ijb�. 
=0,05 

AgZqms�klv�
\ieb\m 

Jhajb\g_�gZ\ZglZ`_ggy�i�key�^���p_exehahjmcg�\gbo�[Zdl_j�c 
(fhq_g_pv� 

L_jf�g� ^��� p_exehahjmcg�\gbo�
[Zdl_j�c 

50,38 4,76 AgZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 4,32 5,14 G_�agZqmsbc 

Jhajb\g_�gZ\ZglZ`_ggy�i�key�^���p_exehahjmcg�\gbo�[Zdl_j�c�
(kleZg_pv� 

L_jf�g� ^��� p_exehahjmcg�\gbo�
[Zdl_j�c 

64,11 4,76 AgZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 4,19 5,14 G_�agZqmsbc 

:[khexlgZ�\ljZlZ jhajb\gh]h�gZ\ZglZ`_ggy�i�^�\ieb\hf�
p_exehahjmcg�\gbo�[Zdl_j�c��� ^h[Z� 

Kihk�[�ijb]hlm\Zggy�lj_klb 5,91 6,94 G_�agZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 5,06 6,94 G_�agZqmsbc 

:[khexlgZ�\ljZlZ jhajb\gh]h�gZ\ZglZ`_ggy�i�^�\ieb\hf�
p_exehahjmcg�\gbo�[Zdl_j�c��� ^�[� 

Kihk�[�ijb]hlm\Zggy�lj_klb 0,68 6,94 G_�agZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 7,71 6,94 AgZqmsbc 

:[khexlgZ�\ljZlZ jhajb\gh]h�gZ\ZglZ`_ggy�i�^�\ieb\hf�
p_exehahjmcg�\gbo�[Zdl_j�c���� ^�[� 

Kihk�[�ijb]hlm\Zggy�lj_klb 0,91 6,94 G_�agZqmsbc 

AhgZ��i�^^ZgZ�ZgZe�am 7,82 6,94 AgZqmsbc 

Dh_n�p�}gl�\Zj�Zp���jhajb\gh]h�gZ\ZglZ`_ggy�\hehdgZ�aZ�^h\`bghx�
`f_g� 

Kihk�[�ijb]hlm\Zggy�lj_klb 11,04 18,51 G_�agZqmsbc 

Ah\g�rg��qbggbdb 294,20 19,00 AgZqmsbc 

Hl`_��\by\e_gh�agZqmsbc�\eb\�kihkh[m�ijb]hlm\Zggy�lj_klb�
lZ� klmi_gy� ��� \bfhqm\Zggy� �\be_`m\Zggy�� gZ� jhajb\g_� gZ\Zg-
lZ`_ggy� \hehdgZ� \� fhdjhfm� \b]ey^�� �� ch]h� \�^ghkgm� \ljZlm� i�^�
\ieb\hf�\h^gh]h�k_j_^h\bsZ� 

>h\_^_gh�� sh� ahgZ� \hehdgZ� kmll}\h� \ieb\Z}� gZ� af�gm� jha-
jb\gh]h� gZ\ZglZ`_ggy� i�^� ^�}x�nhlhhdbkex\Zevgh�� ^_kljmdp��� c�
p_exehahjmcg�\gbo� [Zdl_j�c�� ijbqhfm� f�g�fZevghx� \ljZlhx� \�
Z[khexlghfm� c� \�^ghkghfm� \bf�j�� oZjZdl_jbam}lvky� ]mabj_\Z� 
ahgZ�� \� yd�c� aZey]Zxlv� [�evr� e�]g�n�dh\Zg�� \lhjbgg�� \hehdgZ�� 
sh�� \� k\hx� q_j]m�� k\�^qblv� ijh� ijhlb^�x� hklZgg�o� \ieb\m�
^_kljmdlb\gbo�nZdlhj�\�� 
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<ieb\�h[_jlZggy�klj�qhd�dhghi_ev�ijb�jhkyghfm�fhq�gg��
gZ� jhajb\g_� gZ\ZglZ`_ggy� \hehdgZ. H^ghjZah\_� h[_jlZggy�
kl_[_e� dhghi_ev� m� ijhp_k�� jhkygh]h� fhq�ggy� khehfb� ^ha\hey}�
ijbkdhjblb�ijhp_k�\be_`m\Zggy�gZ� ��� ± ���� ��i�^\bsblb�yd�klv�
^h\]h]h�l�iZgh]h�\hehdgZ�\�k_j_^gvhfm�gZ���khjl��Ijbqhfm�fZdkb-
fZevg_� ijbkdhj_ggy� gZa\Zgh]h� ijhp_km� aZ[_ai_qm}� h[_jlZggy�
klj�qdb� \� i_j�h^� \�^� ih\gh�� fZp_jZp��� ^h� g_^he_`m\Zggy� 
\_jogvh]h� rZjm� kl_[_e�� ydbc� }� hilbfZevgbf� ^ey� \bdhgZggy�
gZa\Zgh]h�ijhp_km�>���@�� 

GZfb� gZ\_^_gh� j_amevlZlb� ^hke�^`_gv� \ieb\m� h[_jlZggy�
kl_[_e� dhghi_ev� m� ijhp_k�� ijb]hlm\Zggy� lj_klb� jhkygbf� 
fhq�ggyf� gZ� l_ogheh]�qgm� yd�klv� \hehdgZ�� Z� kZf_�� jhajb\g_�
gZ\ZglZ`_ggy�\hehdgZ�lZ�ch]h�h^ghj�^g�klv��j�\ghlm��aZ�gZa\Zgbf�
ihdZagbdhf�[88-91].  

OZjZdl_jbklbdZ�klj�qhd�kl_[_e�dhghi_ev�i_j_^�ihqZldhf�jh-
kygh]h�fhq�ggy�khehfb�a�f_lhx�h^_j`Zggy�lj_klb���\hehdgZ�ihdZ-
aZeZ��sh�d�evd�klv�kl_[_e�gZ�h^ghfm�ih]hgghfm�f_lj��aZe_`blv�\�^�
ghjfb�\bk�\m�gZk�ggy ��af_grm}lvky�ijb� ���agb`_gg���FZkZ�kl_[_e�
gZ� �� ih]hgghfm�f_lj�� \� i_j_jZomgdm�gZ�[Zabkgm� ������ \heh]�klv�
ajhklZ}�ijb�agb`_gg���o�]mklhlb���a[�evr_gg��m^h[j_ghkl���jmglm� 

GZ� jbk�� �� ij_^klZ\e_gh� \ieb\� j�agbo� l_jf�g�\� h[_jlZggy�
klj�qdb�dhghi_ev�gZ�jhajb\g_�gZ\ZglZ`_ggy�\hehdgZ�lZ�dh_n�p�}gl�
\Zj�Zp���pvh]h�ihdZagbdZ� 

 
Jbk�� �� ±�<ieb\�l_jf�g�\�h[_jlZggy�gZ�jhajb\g_�gZ\ZglZ`_ggy��ch]h�

\Zj�Zp�x� lZ� ihfbedm� ^hke�^m� ^_� \Zj�Zglb� h[_jlZggy�� :� ±� h[_jlZggy� g_�
ijh\h^behkv� �dhgljhev���;� ±�h[_jlZggy�ijb� af�g�� dhevhjm�\_jogvh]h�rZjm�
kl_[_e��<� ±�h[_jlZggy�ijb�ihqZldh\�c�fZp_jZp���\_jogvh]h�rZjm�kl_[_e�� 
=�±�h[_jlZggy�ijb�ih\g�c�fZp_jZp���\_jogvh]h�rZjm�kl_[_e��>�±�h[_jlZggy�
ijb�g_^he_`m\Zgg��\_jogvh]h�rZjm�kl_[_e��@�±�h[_jlZggy�ijb�\be_`m\Zgg��
\_jogvh]h� rZjm� kl_[_e�� A� ±� h[_jlZggy� ijb� i_j_e_`m\Zgg�� \_jogvh]h� 
rZjm�kl_[_e� 
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Ke�^�aZm\Z`blb��sh�af_gr_ggy�dh_n�p�}glZ�\Zj�Zp���k\�^qblv�
ijh� a[�evr_ggy� h^ghj�^ghkl�� �j�\ghlb�� kbjh\bgb� aZ� \�^ih\�^gbf�
ihdZagbdhf�� lh[lh� ijh� i�^\bs_ggy� ��� l_ogheh]�qgh�� p�gghkl��� Yd�
k\�^qZlv�gZ\_^_g��^Zg���l_jf�g�h[_jlZggy�klj�qdb�dhghi_ev�kmll}\h�
\ieb\Z}�gZ�jhajb\g_�gZ\ZglZ`_ggy�\hehdgZ���h^ghj�^g�klv�^Zgh]h�
aZ� gZa\Zgbf� ihdZagbdZ��GZc\bs�� ihdZagbdb� jhajb\gh]h� gZ\ZglZ-
`_ggy�oZjZdl_jg��^ey�\hehdgZ��hljbfZgh]h��a�lj_klb��i�^�qZk \be_-
`m\Zggy�ydh��klj�qdZ�h[_jlZeZkv�ijb�ih\g�c�fZp_jZp���\_jogvh]h�
rZjm� kl_[_e� �\Zj�Zgl� =�� lZ� ijb� g_^he_`m\Zgg�� \_jogvh]h�rZjm�
kl_[_e��\Zj�Zgl�>���<�^ghkgh�\Zj�Zp���gZa\Zgh]h�ihdZagbdZ�kihkl_-
j�]Z}lvky�ijhlbe_`gZ�dZjlbgZ�� 

Hl`_�� gZa\Zg�� l_jf�gb� h[_jlZggy� aZ[_ai_qmxlv� g_� l�evdb�
kmll}\_� ijbkdhj_ggy� ijhp_km� \be_`m\Zggy�� Ze_� c� ihdjZs_ggy�
kbjh\bgb�aZ�jhajb\gbf�gZ\ZglZ`_ggyf�lZ�i�^\bs_ggy����h^ghj�^-
ghkl�� �j�\ghlb�� aZ� pbf� ihdZagbdhf�� lh[lh� i�^\bsmxlv� ��� l_ogh-
eh]�qgm� p�gg�klv�� L_i_j� jha]eyg_fh� yd� \bieb\Zxlv� hilbfZevg��
l_jf�gb� h[_jlZggy� gZ� yd�klv� \hehdgZ� \k�o� \Zj�Zgl�\� ^hke�^m��
J_amevlZlb�^hke�^`_gv�gZ\_^_gh�gZ�jbk� 4-���:gZe�a�gZ\_^_gh]h�
_dki_jbf_glZevgh]h� fZl_j�Zem� ^ha\hey}� dhgklZlm\Zlb�� sh�
h[_jlZggy� klj�qhd� dhghi_ev� \� hilbfZevg�� l_jf�gb� kijby}� i�^\b-
s_ggx�jhajb\gh]h�gZ\ZglZ`_ggy�\hehdgZ�ijZdlbqgh�mk�o�\Zj�Zg-
l�\�� yd�� ^hke�^`m\Zebkv�� \� k_j_^gvhfm� gZ� ���� ± ����� ^ZG�� ijb�
af_gr_gg��g_j�\ghlb�pvh]h�ihdZagbdZ�m�ihj�\gygg��a�dhgljhe_f�\�
k_j_^gvhfm�gZ����-8,3 Z[khexlgbo�ijhp_glb�� 

 
Jbk��� ± <ieb\�h[_jlZggy�klj�qhd�gZ�jhajb\g_�gZ\ZglZ`_ggy�\hehdgZ 

^_�\Zj�Zglb�^hke�^m� 

� \Zj�Zglm 1 2 3 4 5 6 7 8 9 

GhjfZ�\bk�\m�gZk�g-
gy� feg��rl��]Z 

5,5 4,5 3,5 5,5 4,5 3,5 5,5 4,5 3,5 

>h[jb\Z��^�j�]Z [_a�^h[jb\ N30P30K30 N60P60K60 
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Hl`_�� h^ghjZah\_� h[_jlZggy� klj�qhd� dhghi_ev� \� i_j�h^�f�`�
ih\ghx� fZp_jZp�}x� lZ� \be_`m\Zggyf� \_jogvh]h� rZjm� kl_[_e�
kijby}�i�^\bs_ggx�l_ogheh]�qgh��p�gghkl��kbjh\bgb�mk�o�\Zj�Zgl�\�
^hke�^m��sh� \b\qZebkv�� yd� \� ieZg�� ihdjZs_ggy� ��� f�pghkl��� lZd� ��
ihe�ir_ggy� h^ghj�^ghkl� aZ� pbf� djbl_j�}f� ydhkl��� Ke�^� lZdh`�
aZagZqblb��sh�ihob[dZ�^hke�^�\�g_�i_j_\bsm\ZeZ�����Ijh�lhlh`-
g�klv�\be_`Zghkl�� lj_klb� mk�o� \Zj�Zgl�\�^hke�^m� k\�^qblv�hdbkgx-
\Zg�klv�\h^gh��\bly`db�a�\hehdgZ��sh�klZgh\blv�����± ����H2 ]�e� 

 

 
Jbk�� � ± <ieb\� h[_jlZggy� klj�qhd� gZ� \Zj�Zp�x� jhajb\gh]h�

gZ\ZglZ`_ggy�\hehdgZ 

Hl`_��l_jf�g�h[_jlZggy�klj�qdb�dhghi_ev�m�ijhp_k��jhkygh]h�
fhq�ggy�\ieb\Z}�gZ�yd�gZ�jhajb\g_�gZ\ZglZ`_ggy�\hehdgZ��lZd���gZ�
\Zj�Zp�x�gZa\Zgh]h�ihdZagbdZ� 

H^ghjZah\_�h[_jlZggy�klj�qhd�dhghi_ev�m�i_j�h^�f�`�ih\ghx�
fZp_jZp�}x� c� g_^he_`m\Zggyf� \_jogvh]h� rZjm� kl_[_e� aZ[_a-
i_qm}�fZdkbfZevg_�i�^\bs_ggy�yd�jhajb\gh]h�gZ\ZglZ`_ggy� �gZ�
9,4 ± 10,7 ^ZG���lZd�� h^ghj�^ghkl���j�\ghlb��\hehdgZ�aZ�pbf�ihdZa-
gbdhf� �gZ� ��� ± ���� Z[khexlgbo� ���� lh[lh kijby}� ihe�ir_ggx�
ijy^b\gh��p�gghkl��kbjh\bgb� 

<ieb\� ^_nhe�Zp��� gZ� yd�klv� jhr_gp_\h]h� \hehdgZ� �� ijhp_k�
jhkygh]h�fhq�ggy�dhghi_ev� 

GZfb� ^hke�^`_gh� \ieb\� ^_ydbo� ^_nhe�Zgl�\� gZ� ijhp_k�
jhkygh]h� fhq�ggy� �� yd�kg�� ihdZagbdb� \hehdgZ� dhghi_ev�� Yd�klv�
\bo�^gh�� kbjh\bgb� �khehfb��� sh� \bdhjbklZgZ� ^ey� ^hke�^�\� a�
\bagZq_ggy� \ieb\m� ^_nhe�Zgl�\� gZ� ijhl�dZggy� jhkygh]h� fhq�ggy�
khehfb�dhghi_ev��[meZ�\bkhdhx� ��\�^ih\�^ZeZ�\�^[�jghfm�khjlm��M�
ydhkl��^_nhe�Zglm�\bdhjbklZgh�ij_iZjZl�ZedZ^_nhe�m� �-o�j�agbo�
^haZo�� H[jh[dm� ijh\_^_gh� m� nZam� fZkh\h]h� p\�l�ggy� jhkebg��
kdhrm\Zggy� kl_[_e� a^�ckg_gh� q_j_a� ��� ^�[� i�key� �o� h[jh[e_ggy�
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^_nhe�Zglhf��J_amevlZlb�^hke�^`_gv�ij_^klZ\e_gh�\�lZ[ebp������
<by\e_gh�� sh� ^haZ� ij_iZjZlm� \ieb\Z}� gZ� ijhl�dZggy� ijhp_km�
\be_`m\Zggy� kl_[_e� ijb� jhkyghfm� �o� fhq�gg�� lZ� gZ� yd�klv�
hljbfZgh��ijh^mdp����AZklhkm\Zggy�ij_iZjZlm�\�^ha����� e�]Z�g_�}�
^hklZlgvh� _n_dlb\gbf�� A[�evr_ggy� ^hab� ^h� ���� lZ� ��� e�]Z�
^ha\hey}� ijbkdhjblb� ijhp_k� \be_`m\Zggy� kl_[_e� \�^ih\�^gh� gZ�
��� lZ� ���� ihj�\gygh� ^h� dhgljhex� �kl_[eZfb�� h[jh[e_gbfb�
\h^hx����ihe�irblb�yd�klv�\hehdgZ �lZ[e����� 

LZ[ebpy��� 
<ieb\�^hab�^_nhe�Zglm�gZ�_n_dlb\g�klv� 

ijhp_km�jhkygh]h�fhq�ggy 

>_nhe�Zgl 
>haZ� 
e�]Z 

Ljb\Ze�klv�
\bklhx-\Zggy�
h[jh[e_gbo 
kl_[_e��^�[ 

Ijbkdh- 
j_ggy�
jhkygh]h�
fhq�ggy��

% 

Yd�klv�\hehdgZ 

jhajb\g_�
gZ\ZglZ-
`_ggy��^ZG 

e�g�cgZ�
s�evg�klv� 
l_dk 

:edZ^_nhe 
3,0 12 ± 27,0 49,8 
6,0 12 11 24,2 42,7 

9,0 12 29 33,7 35,0 
Dhgljhev ± ± ± 24,3 48,8 

J_amevlZlb�^hke�^`_ggy�j�agbo�^_nhe�Zgl�\�nZab� lZ� kljhd�\�
h[jh[e_ggy� kl_[ehklhx� �� \bklhx\Zggy� kl_[_e� gZ� dhj_gx� ^h�
a[bjZggy��kdhrm\Zggy��gZ\_^_gh�\ lZ[ebpyo���������� 

 
LZ[ebpy��� 

<ieb\�ljb\Zehkl��\bklhx\Zggy�h[jh[e_gh]h�
^_nhe�ZglZfb�kl_[ehklhx�dhghi_ev�gZ�_n_dlb\g�klv�

ijhp_km�jhkygh]h�fhq�ggy 

>_nhe�-
Zgl 

>haZ��
e�]Z 

Ljb\Z-
e�klv�
\bklhx-
\Zggy 
kl_[_e��
^�[ 

Ljb\Z-
e�klv�

fhq�ggy��
^�[ 

Ijbkdh-
j_ggy�
ijhp_km�
fhq�g-
gy�� 

<bo�^�
\hehd-
gZ��� 

Jhajb\g_�
gZ\ZglZ`_ggy��

^ZG 

E�g�cgZ�
s�evg�klv��
l_dk 

 
Kv 

_ 
O 

 
Kv 

_ 
O 

=e�ZedZ 3,0 
 

14 51 12,1 30,7 20,6 30,5 4,5 28,5 

28 44 13,7 28,1 24,5 21,7 4,2 26,8 

6,0 
 

14 51 12,1 30,5 15,1 30,8 9,1 32,2 
28 44 13,7 24,3 22,4 21,9 4,2 24,3 

:edZ^_-
nhe 

3,0 
 

14 51 12,1 28,8 22,0 30,0 6,6 26,3 
28 44 13,7 28,1 20,2 22,9 3,1 23,0 

6,0 
 

14 51 12,1 29,1 20,0 28,4 6,4 25,5 
28 44 13,7 16,3 25,7 18,2 6,0 25,2 

Dhgljhev 
± 

± 58 ± 30,5 16,6 31,2 7,6 31,6 
± 51 ± 28,5 26,8 28,0 3,9 27,4 
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LZ[ebpy��� 
<ieb\�i_j�h^m�h[jh[e_ggy�ihk�\m�^_nhe�ZglZfb�gZ�

_n_dlb\g�klv�ijhp_km�jhkygh]h�fhq�ggy 

>_nh-
e�Zgl 

>h-
aZ��
e�]Z 

I_j�h^�
h[jh[-
e_ggy�
kl_[_e 

Ljb\Ze�klv�
\bklhx\Zggy�
h[jh[e_gbo�
kl_[_e��^�[ 

Ljb\Ze�klv�
jhkygh]h�
fhq�ggy��
^�[ 

Ijbk-
dhj_g-
gy��� 

Yd�klv�\hehdgZ 
jhajb\g_�
gZ\ZglZ-
`_ggy��
^ZG 

e�g�cgZ�
s�evg�klv��
l_dk 

Dhgljhev ± FZkh\_�
p\�l�ggy 

± 35 ± 24,3 48,8 
=e�ZedZ 9,0 12 25 29 27,7 32,8 
Dhgljhev ± Q_j_a� ��

^�[� i�key�
fZkh\h]h�
p\�l�ggy 

± 41 ± 26,6 45,5 

=e�ZedZ 9,0 
11 31 24 25,7 41,0 

<klZgh\e_gh�� sh� m� \k�o� \Zj�ZglZo� fZ}� f�kp_� l_g^_gp�y�
agb`_ggy� e�g�cgh��s�evghkl���sh�� \hq_\b^v�� }� gZke�^dhf� ijhp_km�
i_j_l\hj_ggy� khehfb� m� lj_klm� m`_� gZ� dhj_gx��I�^l\_j^`_ggyf 
kdZaZgh]h� }� \hehdgh�� \bjh[e_g_� a lj_klb�� hljbfZgh�� gZ� dhj_gx�
�[_a� jhaklbeZggy� kl_[_e� m� klj�qdm� ^ey� jhkygh]h� fhq�ggy��� i�key�
h[jh[e_ggy� jhkebg� ^_nhe�ZglZfb�� :gZe�a� f_l_hmfh\� \be_`m-
\Zggy� lj_klb� ^ha\hey}� \�^f�lblb�� sh� ^ey� mki�rgh]h� ijhl�dZggy�
ijhp_km�jhkygh]h�fhq�ggy�[meh�g_^hklZlgvh�\heh]b��hkh[eb\h�ijb�
\be_`m\Zgg�� kl_[_e�� a�[jZgbo �kdhr_gbo�� m� i_jrbc� kljhd�� lh[lh�
q_j_a����^�[�i�key�h[jh[e_ggy�ihk�\m��Klhkh\gh�\boh^m�lZ�ydhkl��
hljbfZgh]h� \hehdgZ� ke�^� aZm\Z`blb�� sh� ^hke�^g�� c� dhgljhevg��
iZjl��� ijZdlbqgh� g_� \�^j�agyebkv� f�`� kh[hx� ijb� a[bjZgg��
�kdhrm\Zgg��� kl_[_e� q_j_a� ��� ^�[� i�key� ^_nhe�Zp���� AZljbfdZ� a��
a[bjZggyf��kdhrm\Zggyf��s_�gZ����^�[�ijZdlbqgh�g_�ijbkdhjbeZ�
ijhp_k�ih^Zevrh]h�jhkygh]h�fhq�ggy��Ze_�ijba\_eZ�^h�agb`_ggy�
\boh^m�\hehdgZ���\ljZlb�ch]h�jhajb\gh]h�gZ\ZglZ`_ggy�ihj�\gygh�
^h�dhgljhex� � a[bjZggy�m�hilbfZevg��kljhdb��P_c�nZdl�^ha\heb\�
ajh[blb� \bkgh\hd�� sh� i�key� h[jh[e_ggy� ihk�\�\� ^_nhe�ZglZfb�
g_h[o�^gh� q�ldh� ^hljbfm\Zlbkv� l_jf�g�\� �o a[bjZggy�� Z^`_�
aZljbfdZ�pvh]h�ijhp_km�ijb\h^blv�^h�agb`_ggy�\boh^m�\hehdgZ��
hkh[eb\h�ijb�a[�evr_gg��^hab�^_nhe�Zglm�� ��kmll}\h]h� �gZ������ ± 
��������ih]�jr_ggy�ch]h�jhajb\gh]h�gZ\ZglZ`_ggy� 

Dj�f� lh]h�� ^hke�^`_ggyfb� \ieb\m� kljhd�\� ijh\_^_ggy� ^_nh-
e�Zp���gZ�_n_dlb\g�klv�jhkygh]h�fhq�ggy�kl_[_e�lZ�yd�kg��ihdZagbdb�
\hehdgZ��Z�kZf_�nZab�jha\bldm�jhkebg�dhghi_ev��\klZgh\e_gh��sh�
h[jh[e_ggy� ihk�\�\� q_j_a� �� ^�[� i�key� nZab� fZkh\h]h� p\�l�ggy�
jhkebg� kmll}\h� g_� \ieb\Z}� gZ� ijhl�dZggy� ijhp_km� jhkygh]h�
fhq�ggy��Yd�klv�\hehdgZ�lZdh`�kmll}\h�g_�af�gx}lvky� 

Hl`_�� ijb� h[jh[e_gg�� ihk�\�\� dhghi_ev� ^_nhe�ZglZfb� fZ}�
f�kp_� l_g^_gp�y� agb`_ggy� e�g�cgh��s�evghkl�� \hehdgZ��sh�� \hq_-
\b^v�� }� gZke�^dhf� ijhp_km� i_j_l\hj_ggy� khehfb� m� lj_klm� m`_� 
gZ�dhj_gx� 
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<bkgh\db. GZ�yd�kg��ihdZagbdb�\hehdgZ�dhghi_ev�\ieb\Zxlv�
[Z]Zlh�nZdlhj�\��Z�kZf_��\gmlj�rg���]_ghlbih\����^h�ydbo�\�^ghkylv-
ky�i_j\bgg_� ��\lhjbgg_�\hehdgh��g_h^ghj�^g�klv�\hehdgZ� ma^h\`�
kl_[eZ�� [�heh]�qgZ� h[jb\g�klv� \hehdgbklh]h� rZjm�� \�^f�gg�klv�
ajZad�\���khjl�\���o�o�f�qgbc�kdeZ^�lZ�ah\g�rg���n_ghlbih\����^h�ydbo�
\�^ghkylvky�^h[jb\Z��ihi_j_^gbdb��h[jh[�lhd� �jmglm� ��ch]h�\heh-
]�klv��ghjfZ�\bk�\m�gZk�ggy��iehsZ�`b\e_ggy�jhkebg��kljhdb�ihk�\m�
�� a[bjZggy��mjZ`_ggy�jhkebg�o\hjh[Zfb� ��rd�^gbdZfb�� l_ogheh]���
ijb]hlm\Zggy�lj_klb� 

M ijhp_k�� jha\bldm� dhghieygh]h� kl_[eZ� m� em[¶yghfm�rZj�� a�
nZab�ljvho�iZj�ebkld�\�kihkl_j�]Z}lvky�agb`_ggy�\f�klm�g_\hehd-
gbklbo� j_qh\bg �\h^hjhaqbggbo�� \�kdhih^�[gbo�� i_dlbgh\bo�� ��
a[�evr_ggy�\f�klm�p_exehab� ��e�]g�gm�� 1kgm}�a\hjhlgZ�dhj_eyp�cgZ�
aZe_`g�klv f�`� gZdhibq_ggyf� \hehdgZ� \� kl_[eZo� �� af�ghx�
\�^ghkgh]h�\f�klm�\h^hjhaqbggbo�j_qh\bg�m�em[¶yghfm�rZj��g_aZ-
e_`gh�\�^�khjlh\bo�hkh[eb\hkl_c�dhghi_ev� 

Kihkh[b� \b^�e_ggy� i_j\bggh]h� lZ� \lhjbggh]h \hehdhg� a��
kl_[_e� dhghi_ev� kmll}\h� \ieb\Zxlv� gZ� �og�� n�abdh-f_oZg�qg��
\eZklb\hkl�� >ey� h[
}dlb\gh�� oZjZdl_jbklbdb� ydhkl�� \hehdgZ�
dhghi_ev�\bdhjbklh\m\Zlb�kihk�[�ch]h�\b^�e_ggy�a�fhdjbo�kl_[_e�
\jmqgm�g_^hp�evgh� 

O�f�qgbc� kdeZ^� g_� jha^�e_gh]h� �aZ]Zevgh]h�� lZ� i_j\bggh]h� ��
\lhjbggh]h� \hehdhg� dhghi_ev� aZ� ahgZfb� kl_[eZ� kmll}\h� af�-
gx}lvky�� ahdj_fZ� \f�kl�p_exehab��e�]g�gm�� i_dlbgh\bo�j_qh\bg� ��
]_f�p_exehab��J�agbpy m�o�f�qghfm�kdeZ^��i_j\bggbo�lZ�\lhjbggbo�
\hehdhg�h[mfh\ex}�\�^f�gg�klv�yd�kgbo�ihdZagbd�\� 

<hehdgh� \lhjbggh]h� ihoh^`_ggy�� ohqZ� c� \ieb\Z}� ihablb\gh�
gZ� hdj_f�� _dkiemZlZp�cg�� ihdZagbdb� g_� jha^�e_gh]h� \hehdgZ�� Ze_�
kmll}\h� af_grm}� h^ghj�^g�klv� �j�\ghlm�� hklZggvh]h� aZ�^h\`bghx�
`f_g��aZ�]gmqd�klx��jhajb\gbf�gZ\ZglZ`_ggyf��a]bgghkl�cd�klx�lZ�
e�g�cghx�s�evg�klx��ih]�jrmxqb�ch]h�l_ogheh]�qgm�p�gg�klv� 

Khjlh\�� hkh[eb\hkl�� dhghi_ev� �� ^�Zf_lj� kl_[_e� agZqms_�
\ieb\Zxlv�gZ�\Zj�Zp�x�jhajb\gh]h�amkbeey�\hehdgZ�aZ�^h\`bghx�
`f_g��� M kmdmighkl�� kl_[_e� ^�Zf_ljhf� \�^� ���� ^h� ���� ff� \ieb\�
khjlm� gZ� \Zj�Zp�x� jhajb\gh]h� amkbeey� \hehdgZ� aZ� ^h\`bghx 
`f_g��g�\_ex}lvky� 

NZdlhj� klZl_\h]h� lbim� dhghi_ev� \by\ey}� kmll}\bc� \ieb\�gZ�
ljb\Ze�klv�\bfhqm\Zggy�kl_[_e�lZ�dh_n�p�}glb�\Zj�Zp���ihdZagbd�\�
]gmqdhkl�� \hehdgZ�� h[jh[ex\Zghkl�� lj_klb� lZ� ljb\Zehkl�� \bfhqm-
\Zggy�kl_[_e�aZ�^h\`bghx�`f_g���A[bjZggy�gZ�a_e_g_pv�dhghi_ev�
q_j_a� ���^�[� i�key�fZkh\h]h� p\�l�ggy�^ha\hey}� \bdexqblb� \ieb\�
klZl_\h��g_h^ghj�^ghkl��kl_[ehklhx�gZ�yd�kg��ihdZagbdb�\hehdgZ��
H^gZd��i_j_kl�c�kl_[_e�\ijh^h\`����^h[b�i�key�fZkh\h]h�p\�l�ggy�
agb`m}� yd�kg�� ihdZagbdb� \hehdgZ� aZ� jZomghd� ihkbe_ggy� \ieb\m�
nZdlhjZ�klZl_\h]h�lbim�gZ�l_ogheh]�qgm p�gg�klv�ijy^b\Z� 
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NZdlhj� ^�Zf_ljZ� kl_[_e� kmll}\h� \ieb\Z}� yd� gZ� k_j_^g}�
agZq_ggy��lZd���gZ�dh_n�p�}gl�\Zj�Zp���jhajb\gh]h�gZ\ZglZ`_ggy�aZ�
^h\`bghx� `f_g��� Z� lZdh`� gZ� \bo�^� \hehdgZ�� ljb\Ze�klv� ijhp_km�
\bfhqm\Zggy�lZ�dh_n�p�}gl�\Zj�Zp���]gmqdhkl��aZ�ahgZfb�kl_[eZ�� 

Kihk�[�ijb]hlm\Zggy�lj_klb�lZ�klmi�gv� ���\bfhqm\Zggy� �\be_-
`m\Zggy�� kmll}\h� \ieb\Z}� gZ� jhajb\g_� gZ\ZglZ`_ggy� \hehdgZ� \�
fhdjhfm� \b]ey^�� �� ch]h� \�^ghkgm� \ljZlm� i�^� \ieb\hf� \h^gh]h�
k_j_^h\bsZ� 

AhgZ�\hehdgZ�kmll}\h�\ieb\Z}�gZ� af�gm�jhajb\gh]h�gZ\ZglZ-
`_ggy� i�^� ^�}x� nhlhhdbkex\Zevgh�� ^_kljmdp��� c� p_exehahjmc-
g�\gbo�[Zdl_j�c�� ijbqhfm�f�g�fZevghx� \ljZlhx� \�Z[khexlghfm� c�
\�^ghkghfm� \bf�j�� oZjZdl_jbam}lvky� ]mabj_\Z� ahgZ�� \� yd�c�
aZey]Zxlv�[�evr�e�]g�n�dh\Zg��\lhjbgg��\hehdgZ��sh��\�k\hx�q_j]m��
k\�^qblv�ijh�ijhlb^�x�hklZgg�o�\ieb\m�^_kljmdlb\gbo�nZdlhj�\�� 

L_jf�g� h[_jlZggy� klj�qdb� dhghi_ev� m� ijhp_k�� jhkygh]h� fh-
q�ggy� \ieb\Z}� yd� gZ� jhajb\g_� gZ\ZglZ`_ggy� \hehdgZ�� lZd� �� gZ�
\Zj�Zp�x� gZa\Zgh]h� ihdZagbdZ� H^ghjZah\_� h[_jlZggy� klj�qhd�
dhghi_ev�m�i_j�h^�f�`�ih\ghx�fZp_jZp�}x�c�g_�^he_`Zggyf�\_jo-
gvh]h�rZjm� kl_[_e� aZ[_ai_qm}�fZdkbfZevg_� i�^\bs_ggy� yd� jha-
jb\gh]h� gZ\ZglZ`_ggy� �gZ 9,4 ± 10,7 ^ZG��� lZd� �� h^ghj�^ghkl��
�j�\ghlb��\hehdgZ�aZ�pbf�ihdZagbdhf��gZ�����± ����Z[khexlgbo�����
lh[lh�kijby}�ihe�ir_ggx�ijy^b\gh��p�gghkl��kbjh\bgb� 

Ijb� h[jh[e_gg�� ihk�\�\� dhghi_ev� ^_nhe�ZglZfb� kihkl_j�-
]Z}lvky�l_g^_gp�y�agb`_ggy�e�g�cgh��s�evghkl��\hehdgZ��sh��\hq_-
\b^v��}�gZke�^dhf�ijhp_km�i_j_l\hj_ggy�khehfb�m�lj_klm�m`_�gZ�
dhj_g���H[jh[e_ggy� ihk�\�\� dhghi_ev� ^_nhe�ZglZfb� q_j_a� �� ^�[�
i�key� nZab� fZkh\h]h� p\�l�ggy� jhkebg� kmll}\h� g_� \ieb\Z}� gZ�
ijhl�dZggy�ijhp_km�jhkygh]h�fhq�ggy���yd�klv�\hehdgZ� 
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