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��]fZ`Y_l22�>c2k_��YZZ^_;�bfb�^�>Z��k^cY>Y2
ZYYhl2Z`>Y;� Ylalf2`� cfg[^j]i2� XcY_>[2]^_
bc^g^Zf�� �c^� r`Yk� Y\]^k� ^g� XYbfgf`2[2d� 2(Y
([ah^]i�_>[_2`Z_�ZYn^f[q]Y2�ZfkYja>Z`>^2�]fZ21
[2]^_���ZZ[2\Y>f]^_�\f]]Y(Y�m2]Yk2]f�]fZj^`i1
>fp`�]2�Y\]Y�\2Z_`^[2`^2�^�gf`cf(^>fp`�cfg[^j1
]i2� ZYn^f[q]i2� (caXXi� ^� Yhl]YZ`^�� �2ck^]
5ZYn^f[q]Y2� ZfkYja>Z`>^26� XY_>^[Z_� >� Y`2j21
Z`>2]]Yd� ZYn^Y[Y(^^� >� Z2c2\^]2� 0�1<� ((��%%� >�
^� b� ]fZ`Y_l2ka� >c2k2]^� Z[Yo^[fZq� Zal2Z`>2]1
]f_�k2`Y\Y[Y(^j2Zbf_�hfgf�\[_�2(Y�YXc2\2[2]^_�
�������2`cY>f�u�v�>i\2[_2`�]2ZbY[qbY�>2<�>�mYc1
k^cY>f]^^�Xc2\Z`f>[2]^d�Y�ZYn^f[q]Yk�ZfkYja>1
Z`>^^� >� ZY>c2k2]]Yd� Y`2j2Z`>2]]Yd� ZYn^Y[Y(^^�
�c2\XYZi[bYd� ^gaj2]^_� ZYn^f[q]Y(Y� ZfkYja>1
Z`>^_�Y]f�Zj^`f2`�XY\<Y\�Y`2j2Z`>2]]i<�^ZZ[2\Y1
>f`2[2d�/�XZ^<Y[Y(Y>;�m^[YZYmY>�^�ZYn^Y[Y(Y>�/
b� Yhl2Z`>2]]Yka� ZYg]f]^p�� '�� ��� 	cae^]f;
��  ���2[[2;�$�����Y>f[qgY];��������2Y]`q2>f;
���$��'2<`2c2>f;��������^b`YcY>f;��������Yd`Y1
[Y>ZbY(Y;��������2`cfo^nbY(Y;�'��&���fci(^]f
^� \c���� Z2c2\^]2� �-0�1<� ((�� XY_>^[^Zq� `2Yc2`^1
j2Zb^2� cfhY`i;� XYZ>_l2]]i2� ]2XYZc2\Z`>2]]Y
XcYh[2kfk�ZYn^f[q]Y(Y�ZfkYja>Z`>^_;�>iXY[]2]1
]i2� >� caZ[2� bY]n2Xn^^� Yhcfgf� o^g]^;� /
C� �� 'fcZbYd;��������2>ib^]f;��������a]2]Yd�^
\c���� �--�12� ((�� XcY^Z<Y\^`� fb`^>^gfn^_� rkX^1
c^j2Zb^<�^ZZ[2\Y>f]^d�>�\f]]Yd�Yh[fZ`^��'Y[q1
e^]Z`>Y� Xah[^bfn^d� r`Y(Y� X2c^Y\f� Y`[^jfp`Z_
rkX^c^gkYk;�]2\YYn2]bYd�bYkX[2bZ]Y(Y�<fcfb`21
cf� ZYn^f[q]Y(Y� ZfkYja>Z`>^_�� �`Y;� ]fXc^k2c;
cfhY`i��� ���&f>i\Y>Yd;�'� ���&ah^]f;��� ���&ah1
j2]bY;��� ���$i`^[q;�������ah^]Yd�

��c2ga[q`f`2�>�ZY>c2k2]]Yk�]faj]Yk�\^Zbac1
Z2� Z[Yo^[YZq� \YZ`f`Yj]Y2� cfg]YYhcfg^2� YXc2\21
[2]^d� \f]]Y(Y� ZYn^f[q]Y(Y� _>[2]^_�� �� `Y�o2
>c2k_�]2Yh<Y\^kY�XY]^kf`q;�j`Y�XY]_`^2�5ZYn^1
f[q]Y2�ZfkYja>Z`>^26�\Y[o]Y�^k2`q�>XY[]2�bY]1
bc2`]Y2� ZY\2cof]^2� >� Xcfb`^b2� ZYn^Y[Y(^j2Z1
b^<�^ZZ[2\Y>f]^d�>>^\a�`Y(Y;�j`Y�Y]Y�_>[_2`Z_
bYkX[2bZ]ik�^�k]Y(Y(cf]]ik�
�]f[^g� Xah[^bfn^d;� XYZ>_l2]]i<� ZYn^f[q1

]Yka� ZfkYja>Z`>^p� cfg[^j]i<� ZYn^f[q]i<
(caXX� ^� Yhl]YZ`2d� u�;� �;� );� #;� �;� ,;� .;� 0v;� XY1
g>Y[^[� >i_>^`q� \>f� YZ]Y>]i<� ]fXcf>[2]^_� >
YXc2\2[2]^^� \f]]Yd� ]faj]Yd� \2m^]^n^^�
����fZZkY`c2]^2�ZYn^f[q]Y(Y�ZfkYja>Z`>^_�bfb

^]`2(cf[q]Yd�<fcfb`2c^Z`^b^�c2f[^gfn^^�o^g]2]1
]Yd� Z`cf`2(^^� [^j]YZ`^;� Y`]Ye2]^_� b� Ybcaof1
pl2d�\2dZ`>^`2[q]YZ`^;�Zahs2b`^>]i<�22�Z`YcY]�
�Yn^f[q]Y2�ZfkYja>Z`>^2�XY]^kf2`Z_�bfb�Z^]\cYk
ZYg]f]^_;�Y`cfofpl^d�ZYY`]Ye2]^2�k2o\a�acY>1
]2k�Xc^`_gf]^d�^� Z`2X2]qp�a\Y>[2`>Yc2]^_�XY1
`c2h]YZ`2d� Zahs2b`f;� bY`Yci2�Xc2\Z`f>[2]i�bfb
bY(]^`^>]i2�mYck^cY>f]^_���Yn^f[q]Y2�ZfkYja>1
Z`>^2� >� \f]]Yk� bY]`2bZ`2� cfZZkf`c^>f2`Z_� bfb
>fo]id�k2<f]^gk� c2m[2bZ^>]Y(Y� ZYn^f[q]Y(Y
g]f]^_;�^ZXY[qga2kY(Y�f(2]`fk^�ZYn^f[q]Y(Y�\2d1
Z`>^_�>� Yc(f]^gfn^^�ZYn^f[q]Yd�o^g]^� u�v���]Y
Z>_gf]Y� Z� ZYn^f[q]ik�]fZ`cY2]^2k;� Xc2\k2`Yk
bY`YcY(Y�Z`f]Y>_`Z_;�Xc2o\2�>Z2(Y;�`2�_>[2]^_�^
aZ[Y>^_;� Y`� bY`Yci<� gf>^Z^`� cfg>^`^2� ZYhi`^d;
g]fj^ki<�\[_�[^j]YZ`^�^�Xc^Yhc2`fpl^<�>�Z^[a
r`Y(Y�rkYn^Y]f[q]id�rmm2b`� u-;�Z���0v�
�Yn^f[q]Y2�ZfkYja>Z`>^2�YXc2\2[_2`Z_�Z`2X21

]qp� a\Y>[2`>Yc2]^_� ZYn^f[q]i<� XY`c2h]YZ`2d;
XcY^g>Y\]i<�Y`�]f[^j^_�>�Yhl2Z`>2�bY[^j2Z`>f
^�bfj2Z`>f�kf`2c^f[q]i<�^�\a<Y>]i<�h[f(;�^<
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XcY^g>Y\Z`>f� ^� cfZXc2\2[2]^_�� �fbYd� XY\<Y\� b
^gk2c2]^p� Y\]Y(Y� ^g� >fo]2de^<� XYbfgf`2[2d
h[f(YXY[aj^_�[p\2d�XYg>Y[_2`� \f>f`q� cfg]YZ`Y1
cY]]pp� Yn2]ba� >YZXc^_`^_� j2[Y>2bYk� Z>Y2(Y
XY[Yo2]^_�>�Yhl2Z`>2;�2(Y�ZYn^f[q]Y(Y�ZfkYja>1
Z`>^_;� XYbfgf`2[^� bY`YcY(Y� cfZZkf`c^>f[^Zq� >
\>a<� cfbacZf<� /� Yhs2b`^>]Yk�^� Zahs2b`^>]Yk�
�hs2b`^>]id� acY>2]q� >b[pjf2`� >� Z2h_� cfg[^j1
]i2� fZX2b`i� rkYn^Y]f[q]Y1Yn2]Yj]Y(Y� Y`]Ye21
]^_�^]\^>^\Y>�b� c2f[q]Y� Zal2Z`>apl^k�Yhl21
Z`>2]]ik�>YgkYo]YZ`_k�^�^gk2c_2`Z_�j2c2g�\Y1
Z`f`Yj]YZ`q{]2\YZ`f`Yj]YZ`q� Yhs2b`^>]i<� aZ[Y1
>^d�\[_�c2f[^gfn^^�Xc^`_gf]^d���ahs2b`^>]id
acY>2]q� Y`cfof2`� Yn2]ba�^]\^>^\Yk�h[f(YXY[a1
j^_�ZYhZ`>2]]Yd�o^g]^�^�^gk2c_2`Z_�j2c2g�a\Y>1
[2`>Yc2]]YZ`q{]2a\Y>[2`>Yc2]]YZ`q� [^j]ik^
o^g]2]]ik^�\YZ`^o2]^_k^�u�;�Z��-�v���Yn^f[q1
]Y2� ZfkYja>Z`>^2� >� \f]]Yk� Z[ajf2� cfZZkf`c^>f1
2`Z_�bfb�YXc2\2[2]]id�c2ga[q`f`�Yn2]b^�j2[Y>21
bYk�ZYhZ`>2]]Yd�o^g]^;�Z>Y^<�aZX2<Y>�^�]2a\fj�
��� �Yn^f[q]Y2� ZfkYja>Z`>^2� YXc2\2[_2`Z_

j2c2g�XY]_`^2�a\Y>[2`>Yc2]]YZ`^�j2[Y>2bf�cfg1
[^j]ik^� Z`YcY]fk^�o^g]^��$Yo]Y� \fo2� (Y>Y1
c^`q�Y�]2bY`YcYk�Y`Yo\2Z`>[2]^^�XY]_`^d�5ZY1
n^f[q]Y2� ZfkYja>Z`>^26�^�5^]`2(cf[q]f_�a\Y>1
[2`>Yc2]]YZ`q�o^g]qp6�� �Yn^f[q]Y2� ZfkYja>1
Z`>^2� >b[pjf2`� >� Z2h_� Ylal2]^_� j2[Y>2bYk
a\Y>[2`>Yc2]]YZ`^�2(Y�ZYZ`Y_]^2k�g\YcY>q_�!XY1
Z[2\]22�>Y�k]Y(Yk�gf>^Z^`�Y`�c_\f�ZYn^f[q]i<
mfb`YcY>;�`fb^<;�bfb�acY>2]q�XY`c2h[2]^_;�cfg1
>^`^2�g\cf>YY<cf]2]^_�^�ZYZ`Y_]^2�k2\^n^]ZbY1
(Y�YhZ[ao^>f]^_�^�\c��";�kf`2c^f[q]ik�XY[Yo21
]^2k;� ZYn^f[q]ik� Z`f`aZYk;� XcYm2ZZ^Y]f[q]Yd
\2_`2[q]YZ`qp;� Xcf>Y>Yd� gfl^l2]]YZ`qp;� Yha1
Z`cY2]]YZ`qp� Z2kq^;�k2o[^j]YZ`]ik^� Y`]Ye21
]^_k^� ]f� cfhY`2;� f� `fbo2� ZYZ`Y_]^2k� XY[^`^1
j2ZbYd;� ZYn^f[q]Y1rbY]Yk^j2ZbYd;� rbY[Y(^j2Z1
bYd;�k2o]fn^Y]f[q]Yd�Z^`afn^^�>�c2(^Y]2�XcY1
o^>f]^_�^�>�Z`cf]2�>�n2[Yk�u.;�Z��0-v���Yn^f[q1
]Y2�ZfkYja>Z`>^2�>�\f]]Yk�bY]`2bZ`2�cfZZkf`c^1
>f2`Z_�bfb�Z>Y2(Y�cY\f�Y`cfo2]^2�Yhcfgf�o^g]^
Z� aj2`Yk� >Z2<� Zm2c�o^g]2\2_`2[q]YZ`^�
$i�^Z<Y\^k�^g�`Y(Y;�j`Y�ZYn^f[q]Y2�ZfkYja>1

Z`>^2� /� r`Y� Zahs2b`^>]Y2� >YZXc^_`^2� [p\qk^
Z>Y2d�o^g]2\2_`2[q]YZ`^�>�]fZ`Y_l2k;�>�bY]`2b1
Z`2� XcYe[Y(Y�^� Yo^\f2kY(Y� ha\al2(Y�� �`Y�n2]1
]YZ`]Y1rkYn^Y]f[q]f_� Yn2]bf� Z>Y2(Y� ZYn^f[q]Y1
(Y� XY[Yo2]^_� ^� acY>]_� a\Y>[2`>Yc2]^_� Z>Y^<
XY`c2h]YZ`2d;� ^]`2c2ZY>�� �`^� Yn2]b^�^k2p`�XY1
g^`^>]i2;� ]2(f`^>]i2� ^� XcYk2oa`Yj]i2� g]fj21
]^_���]^� >Y�k]Y(Yk�kY`^>^cap`� >ihYc� Z`cf`21
(^^�XY>2\2]^_�[p\2d;�^<�XY>Z2\]2>]i2�\2dZ`>^_�
�YZ`f>[_pl^k^�ZYn^f[q]Y(Y�ZfkYja>Z`>^_�>

Z>_g^� Z� abfgf]]ik�_>[_p`Z_�
�"�Z`2X2]q�ZfkYZ`Y_`2[q]YZ`^�[p\2d�>�c2e21

]^^� Z>Y^<�o^g]2]]i<� gf\fj?

�"�Z`2X2]q�a\Y>[2`>Yc2]]YZ`^�o^g]qp�>�n2[Yk?
)"�Z`2X2]q�YX`^k^gkf�>�Yn2]b2�Z>Y2(Y�]fZ`Y1

_l2(Y�^�ha\al2(Y�
�Z2]qp����-�(��>�cfkbf<�XcY2b`f�$����5�Y1

n^f[q]Y1rbY]Yk^j2ZbY2�^�XY[^`^j2ZbY2�ZfkYja>1
Z`>^2�c2(^Y]Y>�>�aZ[Y>^_<�bc^g^Zf6�hi[Y�XcY>21
\2]Y� ZYn^Y[Y(^j2ZbY2�^ZZ[2\Y>f]^2� ZYn^f[q]Y(Y
ZfkYja>Z`>^_� ]fZ2[2]^_��YcY]2oZbYd� Yh[fZ`^�
$2`Y\Yk� ZhYcf� X2c>^j]Yd� ZYn^Y[Y(^j2ZbYd� ^]1
mYckfn^^�Z`f[�kfZZY>id�YXcYZ���`hYc�c2ZXY]\2]1
`Y>� YZal2Z`>[_[Z_� Z� ^ZXY[qgY>f]^2k� b>Y`]Yd
XcYn2\aci�XY�Z[2\apl^k�Xc^g]fbfk��k2Z`Y�XcY1
o^>f]^_� !(YcY\;� Z2[Y";�XY[;� >YgcfZ`����<Y\2�XY1
[2>Y(Y� r`fXf� >� Z2]`_hc2����-� (�� hi[Y� YXcYe2]Y
#.-�j2[Y>2b;�>�`Yk�j^Z[2�)�#�>�(YcY\ZbYd�^��.�
>� Z2[qZbYd�k2Z`]YZ`^�� �c2\^� c2ZXY]\2]`Y>� ��#
kaoj^]i�^�����o2]l^]���fb^k�YhcfgYk;� >� ZY1
Y`>2`Z`>^^� Z� Zal2Z`>apl2d� Z`cab`acYd� ]fZ2[21
]^_��YcY]2oZbYd�Yh[fZ`^�>ihYcbf�hi[f�ZmYck^1
cY>f]f� Z[2\apl^k� YhcfgYk�� ,)�y� (YcY\ZbY(Y
]fZ2[2]^_�!)�#�j2[Y>2bf"�^�).�y�Z2[qZbY(Y�!�.�
j2[Y>2b"?� #��y�kaoj^]� !��# j2[Y>2bf"� ^� ���y
o2]l^]� !���� j2[Y>2b"?� ���y� c2ZXY]\2]`Y>� >
>YgcfZ`2�Y`��0�\Y��-�[2`�!��� j2[Y>2b";��0�y�Y`
)��\Y�)-�[2`�!0,�j2[Y>2b";��0 y�Y`�#��\Y�#-�[2`
!0,�j2[Y>2b";��0�y�Y`����\Y��- [2`�!0,�j2[Y>2b"
^� ���y� ,�� [2`� ^� Z`fce2� !��� j2[Y>2b"�� �XcYZ
XcY>Y\^[Z_�>�(YcY\f<;�XYZ2[bf<�(YcY\ZbY(Y�`^Xf;
cfdY]]i<�n2]`cf<�^� Z2[f<�
�c2\^� cfhY`fpl^<� XY\f>[_pl22� hY[qe^]1

Z`>Y�c2ZXY]\2]`Y>�!.�;.�y"�cfhY`fp`�XYZ`Y_]]Y
XY�]fdka�]f� YZ]Y>2�bY]`cfb`f�]f�]2YXc2\2[2]1
]id� ZcYb;� -;)�y� ^k2p`� >c2k2]]ap� cfhY`a� XY
]fdka�XY�`ca\Y>Yka�ZY([fe2]^p;�\Y(Y>Yca�XY\1
c_\f;� bY]`cfb`a� ^� `�� X�;� -;��y� cfhY`fp`� >c21
k2]]Y�XY�]fdka�h2g�YmYck[2]^_�`ca\Y>Y(Y�\Y(Y1
>Ycf�XY�aZ`]Yd�\Y(Y>Yc2]]YZ`^�Z�cfhY`Y\f`2[2k;
#;��y� cfhY`fp`� ]f� ZYhZ`>2]]Yk� Xc2\Xc^_`^^;
m^ck2;� gf]^kfp`Z_� jfZ`]ik�Xc2\Xc^]^kf`2[q1
Z`>Yk;�h^g]2ZYk�Z�^ZXY[qgY>f]^2k�]f2k]i<�cf1
hY`]^bY>;�`��2��_>[_p`Z_�cfhY`Y\f`2[_k^;�#;��y
gf]^kfp`Z_� ^]\^>^\af[q]Yd� `ca\Y>Yd� \2_`2[q1
]YZ`qp;� jfZ`]ik� Xc2\Xc^]^kf`2[qZ`>Yk� h2g
^ZXY[qgY>f]^_� ]f2k]i<� cfhY`]^bY>�
�fb� XYbfgf[Y� ^ZZ[2\Y>f]^2;� o^`2[^� �YcY1

]2oZbYd� Yh[fZ`^� >� n2[Yk� a\Y>[2`>Yc2]i�o^g1
]qp;�bY`Ycap�>2\a`�>�]fZ`Y_l22�>c2k_;�Y\]fbY
acY>2]q� a\Y>[2`>Yc2]]YZ`^� Yj2]q� ]^gb^d� !^]1
\2bZ�a\Y>[2`>Yc2]]YZ`^z �cf>2]��;��"���� `Yd�^[^
^]Yd� Z`2X2]^� a\Y>[2`>Yc2]i� Z>Y2d� o^g]qp
��;#y�YXcYe2]]i<���2[qZbY2�]fZ2[2]^2�a\Y>[2`1

z� +� ��
( 1) ( 0,5) (0) ( 0,5) ( 1)� � � � �

N
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;� (\2

>�/�>XY[]2�a\Y>[2`>Yc2];�W�/�ZbYc22�a\Y>[2`>Yc2];�� /
gf`ca\]_pZq�Y`>2`^`q;�N�/�ZbYc22�]2�a\Y>[2`>Yc2];���/
ZY>2ce2]]Y�]2� a\Y>[2`>Yc2];�X� /�j^Z[Y� YXcYe2]]i<�
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>Yc2]Y� Z>Y2d�o^g]qp�]2ZbY[qbY�hY[qe2;�j2k�(Y1
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