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:di\gd\i�4ZbeXWbrdW�vdkegcWmv}dW�c\g\]W"�taW�eX5u[dju�Y\b_aj�avbravhir�g\ZvedWbrd_l�
c\g\]�v�Ye[denWh�cvbr}ed_�aecf5si\gvY�Y�jhvl�avdmtl�fbWd\i_�{�c\ies�eXcvdj�[Wd_c_�iW�
[ehijfj�[e�vdkegcWmv}d_l�v�i\ldebeZvnd_l�g\hjghvY�"	#��HW[Wddtc�fehbjZ�[ehijfj�[e�c\g\]v�
:di\gd\i�iW�vdo_l�fehbjZ"�feY5t{Wd_l�v{�d\s"�{W}cWsirht�vdi\gd\i-fgeYW}[\g_��MWaeZe�ge[j�
egZWdv{Wmvw�Yebe[vsir�Y\b_n\{d_c_�eXhtZWc_�vdkegcWmvw�fge�hYewl�aeg_hijYWnvY0�ms�
vdkegcWmvs�d\eXlv[de�f\Yd_c�n_dec�h_hi\cWi_{jYWi_"�higjaijgjYWi_"�j{WZWbrdsYWi_�iepe��
Qv�{WY[Wddt�ivhde�feY5t{Wdv�v{�{W[Wn\s�abWhi\gdeZe�WdWbv{j�"
#��
:hdju�Y\b_aW�avbravhir�c\ie[vY�abWhi\g_{Wmvw"�tav�ce]dW�abWh_kvajYWi_�dW�nviav�v�d\nviav��

Rviav�c\ie[_�abWhi\g_{Wmvw�ge{X_YWsir�Y_lv[dj�cde]_dj�eX�uaivY��dW�[\avbraW�fv[cde]_d"�
pe�d\�f\g\i_dWsirht��Jg_�mrecj�Xj[r-ta_}�eX�uai�v{��dWb\]_ir�b_o\�e[decj�abWhi\gW��
H\nviav�c\ie[_�abWhi\g_{Wmvw�[e{Yebtsir�e[decj�}�iecj�hWcecj�eX�uaij�dWb\]Wi_�e[denWhde�
[e�[\avbrael� WXe�dWYvir�[e�Yhvl��abWhi\gvY"�Wb\�{�gv{d_c�hijf\d\c�dWb\]dehiv��9[_des
Yv[cvddvhis�u�i\"�pe�fg_�d\nviaecj�ge{X_iiv�hijfvdr�dWb\]dehiv�eX�uaiW�[e�abWhi\gW�dWXjYWu�
{dWn\ddt�{�vdi\gYWbj�"�"�	#"�W�fg_�nviaecj�4{�[Ye\b\c\didew�cde]_d_�,�"�	-��H\nviaW�
abWhi\g_{Wmvt�Y�XWZWirel�h_ijWmvtl�u��fg_ge[dvoes��{W�nviaj"�dWfg_abW["�[bt�eX�uaivY"�
ge{iWoeYWd_l�dW�c\]v�abWhi\gvY�"�"��#�
]bt�ge{Y5t{Wddt�fehiWYb\dew�{W[Wnv�{Wfgefedjuce�fv[lv["�ta_}�xgjdijuirht�hWc\�dW�

d\nviaecj�ge{X_iiv�fgehiegj�eX5uaivY�dW�abWhi\g_��N�{W[Wnv�ge{fe[vbj�WXed\divY�fgeYW}[\gW�
vdi\gd\i-fehbjZ�dW�Zgjf_�hWc\�iWa_}�fv[lv[�cWu�fgWai_nd\�{dWn\ddt��Q\�feY5t{Wde�{�
ehdeYdes�Y_ceZes�[e�iWg_kd_l�fbWdvY�egZWdv{Wmvw�4wldres�Zdjnavhis��]bt�Y_aedWddt�mvuw�
Y_ceZ_�fg_�feXj[eYv�ge{X_iit�d\eXlv[de�[efjhaWi_�[\taj�d\Y_{dWn\dvhir�pe[e�dWb\]dehiv�
WXed\diW�[e�f\Ydew�Zgjf_�
H\lW}�ae]\d�v{WXed\divY�Y_hijfWu�ta�eX�uai"�pe�lWgWai\g_{juirht�f\Yd_c_�{dWn\ddtc_�

{W[Wd_l�feaW{d_avY� oY_[avhir�[ehijfj"�eXhtZ�hfe]_ieZe�Ylv[deZe�iW�Y_lv[deZe�igWkvaj�
iepe���[v[feYv[de�Yed_�ce]jir�Xji_�fg\[hiWYb\dv�ta�iena_�Y�XWZWieY_cvgdecj�fgehiegv��
JgWai_nd_}�h\dh�iWaeZe�ge{jcvddt�fe[vXdehiv�e{dWnWu"�pe�WXed\di_�YYW]Wsirht�i_c�Xvbro�
hle]_c_"�n_c�c\do\�ge{le[]\ddt�cv]�e[de}c\dd_c_�feaW{d_aWc_"�{W�[efeceZes�ta_l�
Yed_�ef_hjsirht[4].
BW�iWa_l�jceY�[emvbrde�ge{Y5t{Wi_�fe[vXdj�{W[Wnj�Y�cWhoiWXWl�eag\ceZe�fgeYW}[\gW�

vdi\gd\i-fehbjZ��N�dWoecj�Y_fW[aj�ta�eX�uai_�ge{Zbt[Wsirht�WXed\di_�{ZW[WdeZe�
fgeYW}[\gW"�fg\[hiWYb\dv�dWXegec�fWgWc\igvY��BW[WnW�febtZWu�Y�ge{X_iiv�hjajfdehiv�
WXed\divY"�{W[Wd_l�iWa_c�n_dec"�dW�e[degv[dv�d\nviav�cde]_d_��
%4A=Ffg\[hiWYb\deZe�3=@:I354<<Gu�cWi\cWi_nd\�ce[\bsYWddt�feY\[vda_�WXed\divY�

pe[e�fgeYW}[\gW�i\b\aecjdvaWmv}d_l�fehbjZ�v�ge{fe[vb�wl�dW�e[degv[dv�Zgjf_�{�ce]b_Yvhis�
fe[WbroeZe�WdWbv{j�eig_cWd_l�g\{jbriWivY�
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JehiWY_ce�{W[Wnj�ge{X_iit�cde]_d_�WXed\divY�vdi\gd\i-fgeYW}[\gW�dW�d\nviav�e[degv[dv�
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fv[cde]_d_�Yv[feYv[de�[e�{W[WdeZe�dWXegj�feaW{d_avY��Jg_�mrecj�ae]\d�WXed\di�ce]\�
cvhi_i_ht�Y�f\Ydecj�abWhi\gv�{�[\ta_c�hijf\d\c�dWb\]dehiv�Y�c\]Wl�Yv[���[e�	��H\eXlv[de�
Y_{dWn_i_�Yhv�hijf\dv�dWb\]dehiv��ij WXed\diW�j [e�abWhi\gW�v"�W�iWae]�cvhmt�ge{iWojYWddt�
m\digvY�abWhi\gvY� m1,i,ci � . 

]bt�ge{Y5t{Wddt�fehiWYb\dew�{W[Wnv�{Wfgefedjuce�Z\d\i_nd_}�WbZeg_ic"�pe�{[v}hdsu�
d\nviaj�abWhi\g_{Wmvs�WXed\divY�vdi\gd\i-fgeYW}[\gW�Yv[feYv[de�[e�{W{dWn\d_l�feaW{d_avY"�
iW�[ehbv[_ce�}eZe�dW{Xv]dvhir�dW�gt[v�i\hieY_l�kjdamv}�

%/A4;/A7D</�;=34:E�

H\lW}�cWuce�dWXvg�WXed\divY�I={I1, I2����� n-�[\taeZe�fgeYW}[\gW�vdi\gd\i-fehbjZ��Ee]\d�v{
n WXed\divY�lWgWai\g_{juirht�cde]_des�e{dWa� Y_cvgvY��X3={x1, x2�����
'-"�h\g\[�ta_l�
oY_[avhir�f\g\[Wnv�[Wd_l"�W�iWae]�eXhtZ_�Ylv[deZe�iW�Y_lv[deZe�igWkvaj�{W�{W[Wd_}�f\gve[�
nWhj. BW[WnW�d\nviaew�abWhi\g_{Wmvw�febtZWu�Y�iecj"�peX�dW�ehdeYv�[Wd_l"�pe�cvhitirht�j�
cde]_dv��"�ge{X_i_�cde]_dj�WXed\divY��dW�	1m<n abWhi\gvY"�ieXie�Y_{dWn_i_�hijf\dv�
dWb\]dehiv��ijae]deZe�WXed\diW�[e�ae]deZe�{�mabWhi\gvY"�pe�{W[Wsirht�m\digWc_� m1,i,ci � .
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[\�m0�	�4\ahfed\dmv}dW�YWZW"�pe�Y_{dWnWu�d\nviavhir"�ge{hvtdvhir�abWhi\gvY�
H\eXlv[de�{dW}i_�iWa\�ge{cvp\ddt�m\digvY�abWhi\gvY�(3iW�Y\b_n_d_�,�ij-"�{W�ta_l�Y\b_n_dW�

mreZe�ag_i\gvs�XjbW�X�cvdvcWbrdes�fg_�e[denWhdecj�[eig_cWddv�jceY�eXc\]\ddt� 	��"
#��
]bt�ge{Y5t{Wddt�mvuw�{W[Wnv�{Wfgefedjuce�Z\d\i_nd_}�WbZeg_ic�efi_cv{Wmvw��EbWh_nd_}�
Z\d\i_nd_}�WbZeg_ic�tYbtu�heXes�vi\gWmv}d_}�fgem\h"�dW�ae]dv}�vi\gWmvw�taeZe�fefjbtmvt�
fehbv[eYde�fv[[Wuirht�ef\gWmvtc�Yv[Xegj"�hlg\pjYWddt�iW�cjiWmvw��Bjf_d_Yo_�vi\gWmv}d_}�
fgem\h�j�f\Yd_}�cec\di�iW�Y_XgWYo_�agWpj�eheX_dj�{�fefjbtmvw"�ce]dW�eig_cWi_�mvbaec�
fg_}dtid_}�ge{Y5t{ea�{W[Wnv��
BWfgefedjuce�d\e[degv[dj�lgecehecj�ta�kegcWbv{eYWd\�fg\[hiWYb\ddt�ge{Y5t{aj��

Pgecehecd_}�dWXvg�habW[Wuirht�{�[Yel�tavhde�Yv[cvdd_l�nWhi_d��J\goW�{�d_l�tYbtu�heXes�
fgtceajidj�cWig_ms"�pe�cvhi_ir�hijf\dv�dWb\]dehiv�ienea-WXed\divY�[e�Yv[feYv[d_l�
abWhi\gvY��;w�\b\c\di_�Y_{dWnWsir�hijfvdr��{Y5t{aj�Yv[feYv[deZe�WXed\diW�{f\Yd_c�
abWhi\gec��]gjZW�Y_{dWnWu�aeeg[_dWi_�m\digvY�abWhi\gvY�j�fgehiegv�e{dWa��]bt�ae]dew�iWaew�
lgecehec_�eXn_hbsuirht�[\ta\�{dWn\ddt�mvbreYew�kjdamvw��
HW�fv[ZeieYnecj�\iWfv�Yv[XjYWuirht�fenWiaeYW�vdvmvWbv{Wmvt�aeeg[_dWi�m\digvY�abWhi\gvY��

[edW�hf_gWuirht�dW�Z\ec\ig_nd\�fg\[hiWYb\ddt�WXed\divY�j�Y_Zbt[v�ienea�j�fgehiegv��]bt�
mreZe�ae]dW�{�eh\}�ge{X_YWuirht�dW� )E(3,322lgn2N �� vdi\gYWbvY��MWa_c�n_dec"�jY\hr�fgehivg�
e{dWa�ge{[vbtuirht�dW�Nd gvYd_l�{W�eX5ucec�ajXvY"�[\�d 4avbravhir�e{dWa� Y_cvgvY���BW�
fenWiaeYv�m\dig_�abWhi\gvY�fg_}cWsirht�Z\ec\ig_ndv�m\dig_�ajXvY"�Yh\g\[_dj�ta_l�
feigWfbtu�dW}XvbroW�avbravhir�ienea�
HW[Wbv�dW[�fenWiaeYes�fefjbtmvus�Y_aedjsirht�ef\gWmvw�hlg\pjYWddt�iW�cjiWmvw�Y�iWav}�

fehbv[eYdehiv/
4e[deienaeY\�hlg\pjYWddt/�[Yv�lgecehec_�ge{gv{Wsirht�j�Y_fW[aeYe�Y_XgWdv}�ienmv�iW�

eXcvdssirht�eig_cWd_c_�nWhi_dWc_��If\gWmvt�fgeYe[_irht�{W�e[dWaeYes�hl\ces�dW[�
eXecW�aecfed\diWc_�lgecehec_0
4 [YeienaeY\�hlg\pjYWddt/�lgecehec_�ge{mvdssirht�ta�m_ab_"�tav�kegcjsirht�
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{�u[dWddtc�avdmvY�bvdv}dew�lgecehec_��]bt�{Wcvd_�h\Zc\diW�e[deZe�m_abj�h\Zc\diec�vdoeZe�
m_abj�Y_X_gWsirht�[Yv�iena_�ge{gv{j0
4gvYdecvgd\�hlg\pjYWddt/�ae]\d�Z\d�dWpW[aW�hiYegsuirht�aefvsYWddtc�Yv[feYv[deZe�

Z\dW�Yv[�e[deZe�WXe�vdoeZe�{�XWiravY�{Zv[de�{�Y_fW[aeYe�{Z\d\geYWdes�cWhaes��Vape�j�
Yv[feYv[dv}�fe{_mvw�cWha_�hiewir�	"�ie�Z\d�aefvsuirht�{�f\goew�XWiravYhraew�lgecehec_"�tape�
�"�ie�{�[gjZew��Jgem\h�feYiegsuirht�{�XWiraWc_"�ta_l�eXcvdtb_"�[bt�hiYeg\ddt�[gjZeZe�
dWpW[aW��]bt�ae]dew�fWg_�XWiravY�Y_fW[aeYe�Z\d\gjuirht�deYW�cWhaW0
4cjiWmvt/�Z\d\gjYWddt�deY_l�hijf\dvY�dWb\]dehiv�[bt�e[dvuw"�Y_fW[aeYe�eXgWdew�iena_"�W�

iWae]�Y_fW[aeYW�{cvdW�febe]\ddt�m\digW�ae]deZe�abWhi\gW�{W�e[d_c�Y_cvgec�j�fgehiegv�
e{dWa�
IheX_d_"�feYdvhis�v[\di_ndv�{W�lgecehecd_c�dWXegec"�v{�fefjbtmvw�Y_bjnWsirht�iW�

{Wcvdssirht�dW�cjiWdivY"�jiYeg\d_l�{W�dWY\[\des�Y_p\�hl\ces�
N�g\{jbriWiv�Y_aedWddt�iWa_l�[v}�eig_cjuce�7n Z\d\i_nde�jdvaWbrd_l�dWpW[avY"�[bt�

ae]deZe�{�ta_l�fv[gWleYjuce�mvbreYj�kjdamvs"�fvhbt�neZe�Y�c\]Wl�fefjbtmvw�g\Wbv{juirht�
c\lWdv{c�fg_ge[deZe�Yv[XegjdW�ehdeYv�higWi\Zvw�\bvi_{cj��Jg_�mrecj�ge{Y5t{a_�{�d_]n_c�
{dWn\ddtc�mvbreYew�kjdamvw�ZWgWdieYWde�f\g\le[tir�j�fefjbtmvs�dWhijfdeZe�feaebvddt"�pe�
hfg_tu�oY_[ov}�{Xv]dehiv�Z\d\i_ndeZe�WbZeg_icj�J\g\YW]de�{W�gWljdea�hlg\pjYWddt�
Yv[XjYWuirht�efgWmsYWddt�dW}Xvbro�f\ghf\ai_Yd_l�YWgvWdivY�ge{Y5t{aj"�ie[v�ta�cjiWmvw�
g\Wbv{jsir�c\lWdv{c�Y_le[j�efi_cv{Wmv}deZe�fgem\hj�{�beaWbrd_l�cvdvcjcvY��Va�g\{jbriWi"�
WbZeg_ic�v{�Y_heaes�}ceYvgdvhis�hle[_irht�[e�ge{Y5t{aj"�cWah_cWbrde�Xb_{raeZe�[e�
efi_cWbrdeZe�

#=;>�FA4?<78�49@>4?7;4<A

Ke{Y5t]\ce�{W[Wnj�abWhi\g_{Wmvw�WXed\divY�fgeYW}[\gW�i\b\aecjdvaWmv}d_l�fehbjZ�{W�
igrecW�e{dWaWc_/�oY_[avhis�f\g\[Wnv�[Wd_l�iW�eXhtZWc_�Ylv[deZe�v�Y_lv[deZe�igWkvaj�{W�
kvaheYWd_}�f\gve[�nWhj��IXhtZ�[ehbv[]jYWdew�Y_Xvga_�hiWdeY_ir�	���aeg_hijYWnvY�
K\{jbriWi�abWhi\g_{Wmvw�WXed\divY�{W�[Wd_c_�feaW{d_aWc_�dWY\[\de�Y�iWXb_mtl�	�iW�
�

MWXb_mt�	�

)46B:EA/A7�9:/@A4?76/CIJ �@AB>4<I�</:45<=@AI

Ee[�WXed\diW EbWhi\g�	 EbWhi\g�
 EbWhi\g�� EbWhi\g��
0 0,004049983 0,058683567 0,268992839 0,668273611
1 0,233707476 0,039341806 0,080751559 0,646199159
2 0,083366999 0,115781932 0,751763956 0,049087113
3 0,189849775 0,73390408 0,010152989 0,066093155
4 0,997684019 0,000579759 0,001224275 0,000511947
5 0,010728999 0,784860715 0,19198237 0,012427916
6 0,003554482 0,098927767 0,250335671 0,64718208
7 0,01029047 0,864558804 0,010456979 0,114693747
8 0,989020468 0,002236017 0,007642451 0,001101064
9 0,006364244 0,85193206 0,015814621 0,125889074
3 3
99 0,059285226 0,903040624 0,002809315 0,034864835

MWXb_mt�


)46B:EA/A7�9:/@A4?76/CIJ �>=:=54<<G�C4<A?I1�9:/@A4?I1

[_cvg�fgehiegj�e{dWa EbWhi\g�	 EbWhi\g�
 EbWhi\g�� EbWhi\g��
SY_[avhir�f\g\[Wnv�[Wd_l 3208,12 430,24 484,15 819,71
IXhtZ�Ylv[deZe�igWkvaj 4133,44 1613,21 887,96 701,37
IXhtZ�Y_lv[deZe�igWkvaj 514,09 2503,17 105,46 88,01

:{�ge{iWojYWddt�m\digvY�abWhi\gvY�XWn_ce"�pe�Y�f\goecj�abWhi\gv�{dWle[tirht�WXed\di_"�
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pe�cWsir�dW}Y_pj�oY_[avhir�[ehijfj"�[gjZ_}�4d\Y\b_a_}�h\Zc\di�aeg_hijYWnvY"�j�ta_l�
eXhtZ�Y_lv[deZe�igWkvaj�{W�[eXj"�taW�ge{Zbt[Wuirht"�dWXb_]Wuirht�[e�Ylv[deZe�WXe�f\g\Y_pju�
}eZe��]e�ig\ireZe�abWhi\gW�Xjbe�Yv[d\h\de�WXed\divY"�oY_[avhir�f\g\[Wnv�[Wd_l�[bt�ta_l�
f\g\YW]de�d\Y_heaW"�W�Ylv[d_}�igWkva�{dWnde�f\g\YW]Wu�Y_lv[d_}��R\iY\gi_}�abWhi\g�
Yv[gv{dtuirht�Yv[�ig\ireZe�Y_pes�oY_[avhis�[ehijfj"�hfvYYv[deo\ddt�]�Ylv[deZe�iW�
Y_lv[deZe�igWkvaj�fg_Xb_{de�iWa\�hWc\"�ta�j�ig\irecj�

;=@:I354<<G�24<4A7D<=2=�/:2=?7A;B�</�60I5<I@AE

Imvd_ce�\k\ai_Ydvhir�{WfgefedeYWdeZe�Z\d\i_ndeZe�WbZeg_icj�{W�[efeceZes�i\hieY_l�
kjdamv}��]ehbv[_ce�}eZe�efi_cv{Wmv}dv�ce]b_Yehiv�[bt�n_hbW�{cvdd_l�n2	��iW�n2	���fg_�
ZgWd_ndecj�n_hbv�feaebvdr�	���iW�	����Yv[feYv[de��]bt�mreZe�Y_aedWuce�[bt�ae]dew�{�
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