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<{cVa{Vc�1T\_Rn\m{np�Y{e_a]ngY_{{np�bVcm��_RkVUY{pojnp�R_\mi_V�[_\YhVbcS_�
aVTY_{n\m{lf�bVcVZ�Y�S�c_�WV�SaV]p�]Y\\Y_{l�[_]}mocVa_S�S_�SbVf�[_{gnf�}\n{Vcl�b�gV\mo�
_R]V{n�Un{{l]Y�Y�U_bcd}n�[�Y{e_a]ngY_{{l]�Y�cVf{_\_TYhVb[Y]�aVbdabn] [1].
BaVU_bcnS\V{YV]�db\dT�U_bcd}n�[�bVcY�<{cVa{Vc�Y�UadTYf�db\dT��bSpXn{{lf�b�{VZ��
Xn{Y]nocbp�Y{cVa{Vc-}a_SnZUVal"�En[_T_�a_Un�_aTn{YXngYY�S\nUVoc�_Ta_]{l]Y�_RkV]n]Y�
Y{e_a]ngYY�_�bS_Yf�}_\mX_SncV\pf/�ncd�Y{e_a]ngYo�{V_Rf_UY]_�_}aVUV\V{{l]�_RanX_]�
bYbcV]ncYXYa_Sncm��bcad[cdaYa_Sncm��_R_Rjncm�Y�}a"�NcY�XnUnhY�cVb{_�bSpXn{l�b�XnUnhVZ�
[\nbcVa{_T_�n{n\YXn��	="
DdjVbcSdVc� R_\mi_V� [_\YhVbcS_� ]Vc_U_S� [\nbcVaYXngYY�� [_c_alV� ]_W{_�

[\nbbYeYgYa_Sncm�{n�hVc[YV�Y�{VhVc[YV"�JVc[YV�]Vc_Ul�[\nbcVaYXngYY�anXRYSnoc�Ybf_U{_V
]{_WVbcS_�_RkV[c_S��{n�{Vb[_\m[_�{V}VaVbV[nojYfbp�}_U]{_WVbcS"�BaY�nc_]�\oR_Z�
_RkV[c�YX��}aY{nU\VWYc�\Yim�_U{_]d�[\nbcVad"�]VhVc[YV�]Vc_Ul�[\nbcVaYXngYY�}_XS_\poc�
_U{_]d�Y�c_]d�WV��_RkV[cd�}aY{nU\VWncm�_U{_SaV]V{{_�[�{Vb[_\m[Y]��Y\Y�UnWV�[_�SbV] �
[\nbcVan]��{_�b�anX{_Z�bcV}V{mo�}aY{nU\VW{_bcY"�:UY{bcSV{{l]�_c\YhYV]�pS\pVcbp�c_��hc_�
}aY�{VhVc[_]�anXRYV{YY�bcV}V{m�}aY{nU\VW{_bcY�_RkV[cn�[�[\nbcVad�}aY{Y]nVc�X{nhV{YV�YX�
Y{cVaSn\n������=��n�}aY�hVc[_]�1YX�USdfn\V]V{c{_T_�]{_WVbcSn�*����+"�]VhVc[np�
[\nbcVaYXngYp�S_�]{_TYf�bYcdngYpf�pS\pVcbp�R_\VV��VbcVbcSV{{_Z���hV]�hVc[np��{n}aY]Va��
U\p�_RkV[c_S��anb}_\_WV{{lf�{n�Tan{YgV�[\nbcVa_S��
���="
9\p�aViV{Yp�}_bcnS\V{{_Z�XnUnhY�}aVU\_WY]�}_Uf_U��_b{_Sn{{lZ�Y]V{{_�{n�{VhVc[_]�

anXRYV{YY�}a_bcan{bcSn�_RkV[c_S�{n�[\nbcVal"�9\p�XnUnhY�anb}aVUV\V{Yp�{n�Tad}}l�
nR_{V{c_S�}a_SnZUVan�Y{cVa{Vc-db\dT�Y]V{{_�cn[_Z�}_Uf_U�Y]VVc�}an[cYhVb[_V�X{nhV{YV"�
Nc_�bSpXn{_�b�_U{Y]�YX�_b{_S{lf�caVR_Sn{YZ�[�cnaYe{l]�}\n{n]�_aTn{YXngYY�1Yf�
TYR[_bcmo"�9\p�Sl}_\{V{Yp�nc_T_�caVR_Sn{Yp�}aY�}_bca_V{YY�anXRYV{Yp�{V_Rf_UY]_�
U_}db[ncm�{V[_c_ado�{V_}aVUV\V{{_bcm�_c{_bYcV\m{_�}aY{nU\VW{_bcY�nR_{V{cn�[�
_}aVUV\V{{_Z�Tad}}V"
Bdbcm�[nWUlZ�YX�nR_{V{c_S�Slbcd}nVc�[n[�_RkV[c��[_c_alZ�fnan[cVaYXdVcbp�

_}aVUV\V{{l]Y� X{nhV{Yp]Y� XnUn{{lf� }_[nXncV\VZ� �b[_a_bcm� U_bcd}n�� _RkV]�
Yb}_\mX_Sn{{_T_�Sf_UpjVT_�Y�Ybf_UpjVT_�caneY[n�Y�c"�}" "�D__cSVcbcSV{{_�_{Y�]_Tdc�Rlcm�
}aVUbcnS\V{l�[n[�c_h[Y�S�]{_T_]Va{_]�}a_bcan{bcSV"�Ban[cYhVb[YZ�b]lb\�cn[_T_�
}_{Y]n{Yp�bf_UbcSn�_X{nhnVc��hc_�nR_{V{cl�bhYcnocbp�cV]�R_\VV�}_f_WY]Y��hV]�]V{miVV
anbf_WUV{YV�]VWUd�_U{_Y]V{{l]Y�}_[nXncV\p]Y��b�}_]_jmo�[_c_alf�_{Y�_}YblSnocbp���="
BaY�cn[Yf�db\_SYpf�gV\Vb__RanX{_�aViYcm�cn[do�XnUnhd�S�]nbicnRnf�_cUV\m{_T_�

}a_SnZUVan�Y{cVa{Vc-db\dT"�7�{niV]�b\dhnV�[n[�_RkV[cl�anbb]ncaYSnocbp�nR_{V{cl�
d}_]p{dc_T_�}a_SnZUVan��}aVUbcnS\V{{lV�{nR_a_]�}nan]Vca_S"�;nUnhn�Xn[\ohnVcbp�S�
anXRYV{YY�b_S_[d}{_bcY�nR_{V{c_S��XnUn{{lf�cn[Y]�_RanX_]��{n�_U{_a_U{lV�{VhVc[YV�
]{_WVbcSn"
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'.4AC }aVUbcnS\V{{_T_�1::4.-7+*61D pS\pVcbp�]ncV]ncYhVb[_V�]_UV\Ya_Sn{YV�
}_SVUV{Yp�nR_{V{c_S�_c{_bYcV\m{_�}a_SnZUVan�cV\V[_]]d{Y[ngY_{{lf�db\dT�Y�anXUV\V{YV�
Yf�{n�_U{_a_U{lV�Tad}}l�b�S_X]_W{_bcmo�}_b\VUdojVT_�n{n\YXn�}_\dhV{{lf�aVXd\mcnc_S"

#7:;*67+3*�0*-*?1

B_bcnSY]�XnUnhd�anXRYV{Yp�]{_WVbcSn�nR_{V{c_S�Y{cVa{Vc-}a_SnZUVan�{n�{VhVc[YV�
_U{_a_U{lV�}_U]{_WVbcSn�b_T\nb{_��XnUn{{_]d�{nR_ad�}_[nXncV\VZ"�BaY�nc_]�[nWUlZ�
nR_{V{c�]_WVc�b_UVaWncmbp�S�_}aVUV\V{{_]�[\nbcVaV�b�{V[_c_a_Z�bcV}V{mo�}aY{nU\VW{_bcY�
S�}aVUV\nf�_c���U_��"�]V_Rf_UY]_�_}aVUV\Ycm�SbV�bcV}V{Y�}aY{nU\VW{_bcY��ij nR_{V{cn�j [�
[\nbcVad�4��n�cn[WV�]Vbcn�anb}_\_WV{Yp�gV{ca_S�[\nbcVa_S� m1,i,ci � .

9\p�aViV{Yp�}_bcnS\V{{_Z�XnUnhY�}aVU\_WY]�TV{VcYhVb[YZ�n\T_aYc]��_bdjVbcS\pojYZ�
{VhVc[do�[\nbcVaYXngYo�nR_{V{c_S�Y{cVa{Vc-}a_SnZUVan�b_T\nb{_�d[nXn{{l]�}_[nXncV\p]��
Y�Ybb\VUdV]�VT_�{n�bf_UY]_bcm�{n�apUV�cVbc_Slf�ed{[gYZ"

 *;.5*;1?.:3*D�57-.4A�

Bdbcm�Y]VVcbp�{nR_a�nR_{V{c_S�I={I1, I2����� n+�{V[_c_a_T_�}a_SnZUVan�Y{cVa{Vc-db\dT"�
=nWUlZ�YX�n nR_{V{c_S�fnan[cVaYXdVcbp�]{_WVbcS_]�}aYX{n[_S��YX]VaV{YZ �X4={x1, x2�����
x&+��baVUY�[_c_alf�b[_a_bcm�}VaVUnhY�Un{{lf��n�cn[WV�_RkV]l�Sf_UpjVT_�Y�Ybf_UpjVT_�
caneY[n�Xn�XnUn{{lZ�}VaY_U�SaV]V{Y"�;nUnhn�{VhVc[_Z�[\nbcVaYXngYY�Xn[\ohnVcbp�S�c_]��
hc_Rl�{n�_b{_Sn{YY�Un{{lf��b_UVaWnjYfbp�S�]{_WVbcSV����anXRYcm�]{_WVbcS_�nR_{V{c_S��{n�
1<m<n [\nbcVa_S��c"�V"�_}aVUV\Ycm�bcV}V{Y�}aY{nU\VW{_bcY�3ij [nWU_T_�nR_{V{cn�[�[nWU_]d�
YX�m[\nbcVa_S��[_c_alV�XnUnocbp�gV{can]Y� m1,i,ci � .

]n�SV\YhY{l�3ij{n[\nUlSnocbp�cn[YV�_Tan{YhV{Yp.�
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9\p�_gV{[Y�[nhVbcSn�{VhVc[_T_�anXRYV{Yp�Yb}_\mXdVcbp�baVU{VSXSViV{{_V�_c[\_{V{YV�
c_hV[-nR_{V{c_S�_c�gV{ca_S�[\nbcVa_S.
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TUV�m-���1n[b}_{V{gYn\m{lZ�SVb��_}aVUV\pojYZ�{VhVc[_bcm��anbbVp{{_bcm�[\nbcVa_S"�
]V_Rf_UY]_�{nZcY�cn[_V�anX]VjV{YV�gV{ca_S�[\nbcVa_S�'4Y�SV\YhY{l�*�ij+��}aY�[_c_alf�

SV\YhY{n�nc_T_�[aYcVaYp�Rl\n�Rl�]Y{Y]n\m{_Z�}aY�_U{_SaV]V{{_]�b_R\oUV{YY�db\_SYZ�
_Tan{YhV{Yp��� ���="�9\p�aViV{Yp�nc_Z�XnUnhY�}aVU\_WY]�TV{VcYhVb[YZ�n\T_aYc]�
_}cY]YXngYY"�=\nbbYhVb[YZ�TV{VcYhVb[YZ�n\T_aYc]�}aVUbcnS\pVc�b_R_Z�YcVangY_{{lZ�
}a_gVbb��{n�[nWU_Z�YcVangYY�[_c_a_T_�}_}d\pgYp�}_b\VU_SncV\m{_�}_USVaTnVcbp�_}VangYp]�
_cR_an��b[aVjYSn{Yp�Y�]dcngYY"�Abcn{_SYS�YcVangY_{{lZ�}a_gVbb�S�_}aVUV\V{{lZ�]_]V{c�
Y�SlRanS�\dhido�_b_Rm�YX�}_}d\pgYY��]_W{_�}_\dhYcm�S}_\{V�}aYV]\V]_V�aViV{YV�XnUnhY"�
BaVU\_WY]�{V_U{_a_U{do�fa_]_b_]d�[n[�e_a]n\YX_Sn{{_V�}aVUbcnS\V{YV�aViV{Yp"�

Ha_]_b_]{lZ�{nR_a�b_bc_Yc�YX�USdf�[nhVbcSV{{_�anX\Yh{lf�hnbcVZ"�BVaSnp�YX�{Yf�
}aVUbcnS\pVc�b_R_Z�}ap]_dT_\m{do�]ncaYgd��b_UVaWnjdo�bcV}V{Y�}aY{nU\VW{_bcY�c_hV[-
nR_{V{c_S�[�b__cSVcbcSdojY]�[\nbcVan]"�:V�n\V]V{cl�_}aVUV\poc�bcV}V{m��bSpXY�
b__cSVcbcSdojVT_�nR_{V{cn�b�_}aVUV\V{{l]�[\nbcVa_]"�7c_anp�_}aVUV\pVc�[__aUY{ncl�
gV{ca_S�[\nbcVa_S�S�}a_bcan{bcSV�}aYX{n[_S"�9\p�[nWU_Z�cn[_Z�fa_]_b_]l�SlhYb\pVcbp�
{V[_c_a_V�X{nhV{YV�gV\VS_Z�ed{[gYY"
]n�}_UT_c_SYcV\m{_]�ncn}V�}a_Ybf_UYc�{nhn\m{np�Y{YgYn\YXngYp�[__aUY{nc�gV{ca_S�

[\nbcVa_S"�A{n�_}YanVcbp�{n�TV_]VcaYhVb[_V�}aVUbcnS\V{YV�nR_{V{c_S�S�SYUV�c_hV[�S�
}a_bcan{bcSV"�9\p�nc_T_�[nWUnp�YX�_bVZ�anXRYSnVcbp�{n� )E(3,322lgn2N �� Y{cVaSn\_S"�En[Y]�
_RanX_]��SbV�}a_bcan{bcS_�}aYX{n[_S�anXUV\pVcbp�{n�Nd anS{lf�}_�_RkV]d�[dR_S��TUV�d 1

(1)



<]GAC?5I<A]]L:�E:H]A[A8<<�<�=A?BMOE:C]5P�E:H]<=5

]nd[_Sr�}angr�7]EF��	�11, s�2 3

[_\YhVbcS_�}aYX{n[_S��YX]VaV{YZ "�;n�{nhn\m{lV�gV{cal�[\nbcVa_S�}aY{Y]nocbp�
TV_]VcaYhVb[YV�gV{cal�[dR_S��S{dcam�[_c_alf�}_}nUnVcbp�{nYR_\miVV�[_\YhVbcS_�c_hV["
7�Un\m{VZiV]�{nU�{nhn\m{_Z�}_}d\pgYVZ�Sl}_\{pocbp�_}VangYY�b[aVjYSn{Yp�Y�

]dcngYY�S�cn[_Z�}_b\VU_SncV\m{_bcY.
1_U{_c_hVh{_V�b[aVjYSn{YV.�USV�fa_]_b_]l�anXaVXnocbp�S�b\dhnZ{_�SlRan{{_Z�c_h[V�Y�

_R]V{YSnocbp�}_\dhV{{l]Y�hnbcp]Y"�A}VangYp�}a_YXS_UYcbp�}_�_UY{n[_S_Z�bfV]V�{nU�
_RVY]Y�[_]}_{V{cn]Y�fa_]_b_]l/
1USdfc_hVh{_V�b[aVjYSn{YV.�fa_]_b_]l�anbgV{YSnocbp�[n[�gY[\l��_RanX_Sn{{lV�

b_VUY{V{YV]�[_{g_S�\Y{VZ{_Z�fa_]_b_]l"�9\p�Xn]V{l�bVT]V{cn�_U{_T_�gY[\n�bVT]V{c_]�
UadT_T_�gY[\n�SlRYanocbp�USV�c_h[Y�anXaVXn/
1 anS{_]Va{_V�b[aVjYSn{YV.�[nWUlZ�TV{�}_c_][n�b_XUnVcbp�[_}Ya_Sn{YV]�

b__cSVcbcSdojVT_�TV{n�_c�_U{_T_�Y\Y�Sc_a_T_�YX�a_UYcV\VZ�S�b__cSVcbcSYY�b_�b\dhnZ{_�
bTV{VaYa_Sn{{_Z�]nb[_Z"�:b\Y�S�b__cSVcbcSdojVZ�}_XYgYY�]nb[Y�bc_Yc����c_�TV{�[_}YadVcbp�
YX�}VaS_Z�a_UYcV\mb[_Z�fa_]_b_]l��Vb\Y���1c_�YX�Sc_a_Z"�Ba_gVbb�}_Sc_apVcbp�b�
a_UYcV\p]Y��[_c_alf�_R]V{p\Y��U\p�b_XUn{Yp�Sc_a_T_�}_c_][n"�9\p�[nWU_Z�}nal�a_UYcV\VZ�
b\dhnZ{_�TV{VaYadVcbp�{_Snp�]nb[n/
1 ]dcngYp.�TV{VaYa_Sn{YV�{_Slf�bcV}V{VZ�}aY{nU\VW{_bcY�U\p�_U{_Z��b\dhnZ{_�

SlRan{{_Z�c_h[Y��n�cn[WV�b\dhnZ{_V�YX]V{V{YV�}_\_WV{Yp�gV{can�[nWU_T_�[\nbcVan�}_�
_U{_]d�YX]VaV{Yo�S�}a_bcan{bcSV�}aYX{n[_S"
Ab_RY��}_\{_bcmo�YUV{cYh{lV�}_�fa_]_b_]{_]d�{nR_ad��YX�}_}d\pgYY�Yb[\ohnocbp�Y�

Xn]V{pocbp�]dcn{cn]Y��_RanX_Sn{{l]Y�}_�}aYSVUV{{_ZSliV�bfV]V"
7�aVXd\mcncV�Sl}_\{V{Yp�cn[Yf�UVZbcSYZ�}_\dhnV]�7nTV{VcYhVb[Y�d{Y[n\m{lf�}_c_][_S��

U\p�[nWU_T_�YX�[_c_alf�}_UbhYclSnV]�gV\VSdo�ed{[gYo��}_b\V�hVT_�S�}aVUV\nf�}_}d\pgYY�
aVn\YXdVcbp�]Vfn{YX]�VbcVbcSV{{_T_�_cR_an�{n�_b{_SV�bcancVTYY�n\YcYX]n"�BaY�nc_]�
aViV{Yp�b�{YXiY]�X{nhV{YV]�gV\VS_Z�ed{[gYY�Tnan{cYa_Sn{{_�}VaVf_Upc�S�}_}d\pgYo�
b\VUdojVT_�}_[_\V{Yp��hc_�b}_b_RbcSdVc�R_\VV�b[_a_Z�bf_UY]_bcY�TV{VcYhVb[_T_�
n\T_aYc]n"�7�gV\_]�Xn�bhVc�b[aVjYSn{Yp�}a_Ybf_UYc�_RanR_c[n�{nYR_\VV�}Vab}V[cYS{lf�
SnaYn{c_SaViV{Yp��S�c_�SaV]p�[n[�]dcngYY�aVn\YXdoc�]Vfn{YX]�Slf_Un�_}cY]YXngY_{{_T_�
}a_gVbbn�YX�\_[n\m{lf�]Y{Y]d]_S"�=n[�aVXd\mcnc��n\T_aYc]�b�Slb_[_Z�SVa_pc{_bcmo�
bf_UYcbp�[�aViV{Yo��]n[bY]n\m{_�R\YX[_]d�[�_}cY]n\m{_]d"

;758AC;.96@2�B3:8.915.6;

CViY]�XnUnhd�[\nbcVaYXngYY�nR_{V{c_S�}a_SnZUVan�cV\V[_]]d{Y[ngY_{{lf�db\dT�}_�caV]�
}aYX{n[n].�b[_a_bcm�}VaVUnhY�Un{{lf�Y�_RkV]l�Sf_UpjVT_�Y�Ybf_UpjVT_�caneY[n�Xn�
eY[bYa_Sn{{lZ�}VaY_U�SaV]V{Y"�ARkV]�Ybb\VUdV]_Z�SlR_a[Y�b_bcnS\pVc�����}_\mX_SncV\VZ"�
CVXd\mcnc�[\nbcVaYXngYY�nR_{V{c_S�}_�Un{{l]�}_[nXncV\p]�}aYSVUV{�S�cnR\Ygnf���Y�	"

EnR\Ygn��

$.0<4A;*;@�34*:;.910*>11 �:;.8.61�8916*-4./67:;1

=_U�nR_{V{cn =\nbcVa�� =\nbcVa�	 =\nbcVa�
 =\nbcVa��
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
0 0
99 0,059285226 0,903040624 0,002809315 0,034864835
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EnR\Ygn�	�

$.0<4A;*;@�34*:;.910*>11 �8747/.61D�>.6;97+�34*:;.97+

<X]VaV{YV�}a_bcan{bcSn�}aYX{n[_S =\nbcVa�� =\nbcVa�	 =\nbcVa�
 =\nbcVa��
D[_a_bcm�}VaVUnhY�Un{{lf 3208,12 430,24 484,15 819,71
ARkV]�Sf_UpjVT_�caneY[n 4133,44 1613,21 887,96 701,37
ARkV]�Ybf_UpjVT_�caneY[n 514,09 2503,17 105,46 88,01

<X�anb}_\_WV{Yp�gV{ca_S�[\nbcVa_S�SYUY]��hc_�S�}VaS_]�[\nbcVaV�{nf_Upcbp�nR_{V{cl��
Y]VojYV�{nYSlbido�b[_a_bcm�U_bcd}n��Sc_a_Z�}aVUbcnS\pVc�b_R_Z�{VR_\mi_Z�bVT]V{c�
}_\mX_SncV\VZ��d�[_c_alf�_RkV]�Ybf_UpjVT_�caneY[n�Xn�anbb]ncaYSnV]lV�bdc[Y�
}aYR\YWnVcbp�[�Sf_UpjV]d�Y\Y�}aVSlinVc�VT_"�=�caVcmV]d�[\nbcVad�Rl\Y�_c{VbV{l�
nR_{V{cl��b[_a_bcm�}VaVUnhY�Un{{lf�U\p�[_c_alf�}aVY]djVbcSV{{_�{VSlb_[n��n�Sf_UpjYZ�
caneY[�X{nhYcV\m{_�}aV_R\nUnVc�{nU�Ybf_UpjY]"�JVcSVaclZ�[\nbcVa�_c\YhnVcbp�_c�caVcmVT_�
R_\VV�Slb_[_Z�b[_a_bcmo�U_bcd}n��b__c{_iV{YV�WV�Sf_UpjVT_�Y�Ybf_UpjVT_�caneY[n�
}aYR\YXYcV\m{_�cn[_V�WV��[n[�Y�S�caVcmV]"

�::4.-7+*61.�,.6.;1?.:37,7�*4,791;5*�6*�:=7-157:;A

AgV{Y]�neeV[cYS{_bcm�}aVU\_WV{{_T_�TV{VcYhVb[_T_�n\T_aYc]n�b�}_]_jmo�cVbc_Slf�
ed{[gYZ"�<bb\VUdV]�VT_�_}cY]YXngY_{{lV�S_X]_W{_bcY�U\p�hYb\n�}VaV]V{{lf�n0���Y�
n0����}aY�}aVUV\m{_]�hYb\V�}_[_\V{YZ�����Y������b__cSVcbcSV{{_"�9\p�nc_T_�Sl}_\{Y]�U\p�
[nWU_Z�YX�}aYSVUV{{lf�{YWV�cVbc_Slf�ed{[gYZ�bVaYo�YX�UVbpcY�n[b}VaY]V{c_S"

n 

R 
CYb"��"�<X]V{V{Yp�\dhiVZ��fdUiVZ�Y�baVU{VZ�}aYb}_b_R\V{{_bcY�\dhiVZ�_b_RY�

S�}_}d\pgYY�U\p�beVaYhVb[_Z�ed{[gYY�}aY�%0����n �Y�%0�����R 
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�"�DeVaYhVb[np�ed{[gYp��}VaSnp�ed{[gYp�UV�9W_{Tn �1 {V}aValS{np�Sl}d[\np�
d{Y]_Un\m{np�cVbc_Snp�ed{[gYp��bhYcnVcbp�bn]_Z�}a_bc_Z�U\p�_}cY]YXngYY.

,)(
1

2
1 �

�

�
n

i
ixf x (3)

TUV��15,12 ,�xi ,����	��40�0n"�<]VVc�_UY{�T\_Rn\m{lZ�]Y{Y]d]��anS{lZ���S�c_h[V��TUVx4=0, 
40�0n.
<X]V{V{Yp�\dhiVZ��fdUiVZ�Y�baVU{VZ�}aYb}_b_R\V{{_bcY�\dhiVZ�_b_RY�S�}_}d\pgYY�U\p�

Un{{_Z�ed{[gYY�S�bVaYY�YX�UVbpcY�n[b}VaY]V{c_S�}_[nXn{l�{n�aYb"��"
5{n\_TYh{l]� _RanX_]� }aVU\_WV{{lZ� n\T_aYc]� Rl\� Yb}lcn{� {n� UadTYf�

anb}a_bcan{V{{lf�cVbc_Slf�ed{[gYpf"�7�cnR\YgV�
�}aYSVUV{l�\dhiYV��fdUiYV�Y�baVU{YV�
X{nhV{Yp�}aYb}_b_R\V{{_bcY�\dhiVZ�_b_RY�S�}_}d\pgYY�S�}_b\VU{V]�}_[_\V{YY��
}_\dhV{{lV�U\p�anX{lf�cVbc_Slf�ed{[gYZ"

EnR\Ygn�


$.0<4A;*;@�1::4.-7+*61D�*4,791;5*�6*�:=7-157:;A

EVbc_Snp�ed{[gYp
;{nhV{YV�}aYb}_b_R\V{{_bcY�\dhiVZ�_b_RY�S�}_}d\pgYY

[dhiVV HdUiVV DaVU{VV
n=10 n=100 n=10 n=100 n=10 n=100

DeVaYhVb[np 0,0005884 0,000238 0,002541 0,000478 0,001472 0,000324
KnT_Snp 0 0 0 0 0 0
CnbcaYTY{n 0,088847 0,031292 0,775811 0,053048 0,335579 0,044519
KSVeV\p 0,417962 0,20015783 3,743808 0,468031 0,914933 0,338687
8aYSn{[n 0,3411336 0,0493624 1,001547 0,141237 0,65774 0,092017

<X�cnR\"�
�SYU{_��hc_�baVU{pp�_iYR[n�{nf_WUV{Yp�T\_Rn\m{_T_�n[bcaV]d]n�{Y�U\p�_U{_Z�
YX�cVbc_Slf�ed{[gYZ�{V�}aVSlinVc�}_apU[n�}VaS_T_�X{n[n�}_b\V�Xn}pc_Z"�Nc_�}_UcSVaWUnVc�
Slb_[do�neeV[cYS{_bcm�anR_cl�}aVU\_WV{{_T_�TV{VcYhVb[_T_�n\T_aYc]n��S�c_]�hYb\V�Y�S�
b\dhnV�R_\mi_T_�hYb\n�}VaV]V{{lf"

�@+7-@

7�bcncmV�}aVU\_WV{�}_Uf_U�U\p�aViV{Yp�XnUnhY�{VhVc[_Z�[\nbcVaYXngYY�nR_{V{c_S�
}a_SnZUVan�Y{cVa{Vc-db\dT�Y�anXanR_cn{�TV{VcYhVb[YZ�n\T_aYc]�b�Yb}_\mX_Sn{YV]�
{V_U{_a_U{lf�fa_]_b_]. 
<bb\VU_Sn{YV�}aVU\_WV{{_T_�TV{VcYhVb[_T_�n\T_aYc]n�{n�bf_UY]_bcm�}_[nXn\_��hc_�_{�

pS\pVcbp�]_j{l]�_}cY]YXngY_{{l]�n\T_aYc]_]��b\VU_SncV\m{_�]_WVc�Yb}_\mX_Sncmbp�S�
XnUnhV�[\nbcVaYXngYY��U\p�[_c_a_Z�fnan[cVa{_�{n\YhYV�R_\mi_T_�[_\YhVbcSn�}nan]Vca_S�Y��
[n[}anSY\_��X{nhYcV\m{_T_�hYb\n�\_[n\m{lf�n[bcaV]d]_S"�
D�}_]_jmo�}aVU\_WV{{_T_�n\T_aYc]n�Rl\n�}a_SVUV{n�[\nbcVaYXngYp�nR_{V{c_S�

Y{cVa{Vc-}a_SnZUVan�}_�}_[nXncV\p]��fnan[cVaYXdojY]�_b_RV{{_bcY�Yb}_\mX_Sn{Yp�Y]Y�
db\dT�Un{{_Z�_aTn{YXngYY"�7�aVXd\mcncV�]{_WVbcS_�}_\mX_SncV\VZ�anXRY\Y�{n�[_]}n[c{lV�
Tad}}l��]VWUd�[_c_al]Y�bdjVbcSdoc�bdjVbcSV{{lV�_c\YhYp�}_�Un{{l]�}_[nXncV\p]"�
Ba_YXSVUV{{lZ�[\nbcVa{lZ�n{n\YX�}_XS_\Y\�bUV\ncm�SlS_U��hc_��}aY]V{V{YV�{VhVc[_bcY��S�
hnbc{_bcY�S�XnUnhnf�[\nbcVa{_T_�n{n\YXn��}_XS_\pVc�anR_cncm�Y�}_\dhncm�aVXd\mcncl�S�
db\_SYpf�X{nhYcV\m{_Z�Xnid]\V{{_bcY�Un{{lf"�B_nc_]d�Un\m{VZiYV�Ybb\VU_Sn{Yp�S�nc_]�
{n}anS\V{YY�pS\pocbp�}Vab}V[cYS{l]Y"

DB<DA=�[<E:C5EFCL
�"�A\YeVa�7"�8"�=_]}mocVa{lV�bVcY.�}aY{gY}l��cVf{_\_TYY��}a_c_[_\l���7"�8"�A\YeVa��]"�5"A\YeVa"�1

DBR".�BYcVa��	��
"�1��,�b"�
	"�?dbbV\m�="�BaVU_bcnS\V{YV�Y�RY\\Y{T�db\dT�bSpXY"�DYbcV]{np�Y{cVTangYp���="�?dbbV\m"�1?".�N[_-EaV{UX��

2003. 1
���b"

"�9oan{�6"�=\nbcVa{lZ�n{n\YX���6"�9oan{��B"�AUV\\/BVa"�b�n{T\"�:";"�9V]YUV{[_.1?".�DcncYbcY[n������"�1
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�	,�b"
�"�?n{UV\m�<"�9"�=\nbcVa{lZ�n{n\YX���<"�9"�?n{UV\m"��1?".�DcncYbcY[n����,,"�1��
�b"
�"�;nZhV{[_�O"�B"�]VhVc[YV�]_UV\Y�Y�]Vc_Ul�S�Y{cV\\V[cdn\m{lf�bYbcV]nf���O"�B"�;nZhV{[_"�1=".�

<XUncV\mb[YZ�U_]�.D\_S_/��	��,"�1
���b"

� ��!�#��� ���#�:�(�� ��� ���1["�c"�{"��U_gV{c��}a_eVbb_a�[neVUal�XnjYcl�Y{e_a]ngYY"

���������:&����:��"������1]nTYbcan{c"
7Y{{Yg[YZ�{ngY_{n\m{lZ�cVf{YhVb[YZ�d{YSVabYcVc"


