
���������
	���
���������	���
���������� �!	�"#����������$��
%'&)(+*-,/.10 �2���)�3��"4���!
5�2
5�5	6�

87�9:9:;=<5>4?�@BA4?4?�<DCE?4>�CE?4F�G4F)H I�J#K�<�>)H I�JLH
M�N�NPORQTS!(4OVUXW)OV(+YZNP[ H
M�\XOV\X])^)NP.)\`_aW�])]�NP[aY�Q ?�b+?)<cC!b6<d<5Feb6<PH
fg(4.)h4W�(+h4\PQ�ij.Lk�N4[ZYZW�.�(�Yl\XOVmnN4.)OVmo%T.)h4OV,V_Z^�N4[jp6q!\5rL,s_Z^ H
Mt^)\`\X&L(4*e_Bq ,VOVO2u�\`[l\DYlW)[l.)\5r G (4.�r1rL,s_ZUXW�_Z_Z\5r G Mt^�W�[l_lr)(#mnvw(4[lU�^ <�J (�Y <�A)H >P? ,V. 9 f b#I�H

<PH x ^�(�Y ,s_!YZ^)\yrL,/z{\X[l\X.�UX\|u�\DY}q!\X\5.~(8r)\DYZ\5[Z*d,V.),s_}Yl,VU 7 NP[�(8[Z\�(+O @ k�[�(4UDYl(4O{(4.�r�(�.�(�YZW�[l(4O 7 N4[�(d��W�(P_a, @
k�[l(PU�Yl(4Os�~�|,V�4\�\X&L(4*d])O/\�_ H 7�I ] @

A)H f2\DY����8�l�+�E���� � � �#�)�l�)���L�Z�)���L���6�l�)�a���Z�)�l�L� H
7 ( @o� OVN+Yj(8]�_Z\XW�r)N K ]�^�(4_Z\c]�O/N4Y�q ,�Yl^�Os(+h <PH
7 u @ SBN4*d])W)YZ\�YZ^�\`�#(4O/W�\|N4k�Yl^)\��+�L���+�a���� � Z¡X¢/���¤£���¥d¦��L¥��X�¤£���¥dq ,�Yl^1OV(4h <PH
7 U @§� OVN+Yj(~���� � Z�+¢/�l¨+ Z�+©ªq ,/YZ^1Os(+hP_!k�[lN4* ? W�]§YlN >)H 7RAP«�A�«�A ] @

>�H %'&L])OV(4,/.§q ^�(�Y�(4.§(�YZYZ[�(4UDYZN4[!,s_ H'x ^�(+Y ,V_BYZ^�\�(+YaYl[l(PU�YZNP[TYlN8YZ^)\�OVN4h4,s_aYZ,sUj\��PW�(�YZ,VN4.§¬ ��­ � �¯®° ¬ �D±}²!³¬ �}´ � 7�I ] @
I�H p6W)])]�NP_Z\�m4NPWeq ^)\X[l\�hP,/�P\X.n(�Yl,/*d\ K _a\5[Z,V\5_'YZ^�(+YBm4NPWeq ^)\X[l\j_ZW)])]�NP_Z\5r8YlN�(+.�(+OVm�µ5\tYZN8UDN4*d\�W�]nq ,�Yl^
(¶k�NP[Z\�UX(P_}Yt*dN6r)\XO HB· WLYZOV,/.�\y(8_aYZ[�(�Yl\XhPmdk�N4[tYZ^�(�Y H 7�¸ ] @

J)H�¹ \Xº�.)\|*d(+YZ^)\5*e(�YZ,sUX(4O/OVm8YZ^)\`»jW)[l_aYt\D&L]�NP.)\X.�Y H:; \XOs(�YZ\|,/YBYlN¶Yl^)\|»c(+W�_lrLNP[az~rL,V*8\5.�_Z,/NP. H �|,/�P\c(4OV_ZN
(n.)NP. C Yl\5U�^).�,VU5(+O'rL\5_lUD[l,V]LYZ,VN4.wN4kTYl^)\8»c(+W�_lrLNP[az
rL,V*d\X.�_Z,/NP.¼(4,/*d\5rwYZN~�|½4[�(+. � \5[l_l_aNP.wN4[y�|\5N4[lh4\
x¾H�¿ W�_a^ Ht7 vw(#m6u�\`mPN4W�UX(+.1W�_Z\|YZ^)N�_a\�OV,/.�\5_ ,/k�mPN4W�u)W)*d]1,/.�YlN�Yl^)\X*-^)\X[l\�,/.~ÀPW)OVmL� @¶7RAP«�A�«�A ] @

¸�H�¹ \�_ZUX[Z,Vu�\ 7 , H \ H hP,/�P\�(dUXN4.�_aYZ[lW�U�Yl,/NP.§N4k @ (�k�[l(PU�Y�(+OÁq ,/YZ^~rL,V*8\5.�_Z,/NP.ÃÂ Ä ®Â Ä{Å H 7�I ] @
bLH p6W)])]�NP_Z\wm4NPWÆq!(4.PYeYlN
*d\5(P_aW)[l\1YZ^�\ÇrL,V*8\5.�_Z,/NP.ÈN+ky(ÇÉaq ,/hPh4OVm4Ê1O/,V.)\ G (+.�rÆmPN4WÆW�_Z\Ç(ËUDNP*8]�(4_l_
YZN
*d\5(P_aW�[Z\1Yl^)\ÇOV\X.)h4YZ^ G ,V.ÌUX* G N4k`YZ^�(+Y§UDW�[Z�P\Ç(4_§(Ík�W).�UDYZ,VN4.ÈN+k`Yl^)\¼UXN4*d]�(P_Z_eq ,sr6Yl^ H¾Î N4W�[
*8\�(4_ZW)[l\X*d\X.�Yl_!hP,/�P\|mPN4WoYZ^)\�k�NPO/OVN�q ,/.�h�Y�(+u)OV\4Q
· ]�\X.�,/.)h p�YZ\5]�_
<�¸ ALH ¸)<
F ¸)HÏb�F
I <5Ð�H ?
A IPÐ�H Ð
< <5>P¸)H I
<�Ñ+A >4ÐP¸)H ?
ij_Z\�YZ^�(+Y Yl(+u�O/\`YlNeh4,V�4\`(+.1\�_}Yl,/*e(�Yl\`N+k�YZ^)\yk�[l(PU�Yl(4O2rL,V*8\5.�_Z,/NP.�N4k:YZ^)\`q ,Vh4hPO/m§O/,V.)\ H!¹ ,s_Z])OV(#mom4N4W�[
(+[lh4W)*d\X.�Y�_ 7 (+.�roYZ^�,/.)Ò�(+u�N4WLY�^�N�qÌ*e(+.6morL\�UD,V*e(+Os_tm4N4W1_Z^)N4W)Osr§h4,V�4\�,/.§YZ^�\y(+.�_ZqB\5[ @DH 7�I ] @

F�HÓ7 ( @§9 ,/.�ryYl^)\����+ � Z¡D¢V���¤£���¥n£Ô¥���¡�¨4 Z��¢ G�ÕTÖ4G q ,�Yl^¶× � ² ���L�l��UD*Øk�NP[�Yl^)\!]�NP,/.�Y'_a\XY 7 q ^),VU�^�,V_�NPu��6,VN4W�_ZOVm
YZN6N8YZ,V.6mnk�NP[tYZ^),s_ Ò6,/.�r§N4k�(4.�(+OVm6µX\�,/.1[l\5(4O/,/Y}m @ ,V. 9 ,Vh4W�[Z\ <4H

7 u @ ij_Z\ÙYl^)\Br�(�Yl(�N4uLY�(+,V.)\5r`(4u�N��P\:YZNjhP,/�P\Ù( 7 �P\X[lmc[lN4W�h4^ @ \�_}Yl,/*e(+YZ\ÙN4kLYZ^)\��l�+ � Z¡X¢/���¤£���¥oÚ+£Ô©d¡X¥)Û�£���¥
N+k�YZ^�\ 7 �4\5[Zm K �PW�(4_Z,�k�[�(4UDYl(+O @ _a\XY H 7�>6«|> ] @



Figure 1

Ð�HÓ7 ( @§9 ,/.�rÇ(n_ZW),/Yl(+u�O/\8UDN4*d]�(PU�Yc_Z\DY�� 7 \ H h H � ,V_cu�NPW).�rL\�rw(+.�r~O/,V*d,�Yl\5r @ ,/.ÇYZ^)\8UDNP*8]�O/\X&�])Os(+.�\
(+.�rorL[�(#q�YZ^)\cº�[�_}Y!Y}qBN�[Z\�_aW�O�Yl,/.)h�,/*e(4h4\5_B(�kÔYl\X[t,�Yl\X[�(�Yl,/.)h��ÌY}q ,VUX\ G , H \�rL[�(#q�� (+.�r�� ° ± � ´�G
q ^)\5[Z\
� � ���	�a��
� � � � k�N4[�� � �

²
� ±
���
²#´ ��� ° �

²
� ±���³Ë²#´ ��� ® �

²
� ±��������E´ (4.�r¼��� 
 � ³

²
� ±��������}´��

7 u @ p6^)N�q Yl^�(�Yd(+OVO�� � (4[Z\Ç����¥��R l�4�X�R£���¡§Û�£Ô©�£Ô¢/�+ �£Ô�R£�¡DÛ G (+.�rËrL\5_lUD[l,/u�\n,V.3(�k�N4[l*¶W�OV(~^�N�q NP.)\nUX(4.
N4u)Yl(+,V.1(8k�[l(PU�Yl(4O�� k�[lN4*¯Yl^)NP_Z\�*e(+])]),V.)h�_ (+.�r§YZ^�\y(+u�N��4\�U�^)NP_Z\X.�� H 7RA�«�A ] @

<5?�H p6W)])]�NP_Z\Bq!\!^�(#�4\!(crLm6.�(4*d,VU5(+OL_amL_aYZ\5*¾h4\X.�\X[�(�YZ\�ryu6m`,/YZ\X[�(�Yl,/NP.¶N4k�(c_Z,V.)h4OV\BNP.)\ K rL,V*8\5.�_Z,/NP.�(+O 7 [l\5(4O
�#(4O/W�\5r @ *e(+]! ± ¬ ´�H
7 ( @§¹ \5_lUD[l,/u�\�^�N�q¾YZ^)\df2m�(+]�N4.)N���\D&L]�N4.)\5.�Y|,s_�[Z\5OV(+YZ\�r1YZ^)\e��W)N4YZ,V\X.�Y|N4k#"%$'&(" � q ^)\X[l\)" � ,V_cYZ^�\,V.)])WLYcr),�z{\X[l\X.�UX\`(+.�r�"%$§,V_ YZ^)\`NPWLYZ])W)YjrL,�z{\X[l\X.�UD\`(�kÔYl\X[�* ,�Yl\X[�(�YZ,VN4.�_ H
7 u @ p�Y�(+[ZYZ,V.)hyq ,/YZ^eYl^)\j(+u�N��4\ [l\XOs(�Yl,/NP. G \X&L])OV(4,/.nU5(+[l\Dk�W)OVOVm¶^)N�qÆN4.�\jUX(4.nrL\X[l,/�P\�(�k�N4[l*¶W�OV(|k�NP[ÙYZ^�\

f2m�(+]�N4.)N��e\X&L]�NP.)\X.�Y W�_Z,/.)h8Yl^)\yrL\X[l,V�#(+YZ,V�4\�_tN+kgYl^)\�k�W).�UDYZ,VN4.! H 7RA�«cI ] @
<4<PH 7 ( @ox ^)\5.�,s_�(dUDNP*d])O/\X&nk�W).�UDYZ,VN4.~(+.�(+OVmPYl,VU��

7 u @ �|,V�4\`(+.1\D&)(4*8]�O/\�N+k:(eUDNP*8]�O/\X&nk�W).�UDYZ,VN4.�YZ^�(+Y�,V_�¥{���2(4.�(+OVm�YZ,sU H
7 U @ �|,V�4\`(d*dN6r)\XOÁN+k�YZ^�\`\D&6YZ\5.�rL\5r1UXN4*d])OV\D&o])Os(+.�\ H
7 r @ �|,V�4\o(4. ^�\XW)[l,V_aYZ,sU 7 , H \ H ^�(+.�r K qt(#��,V.)h @ \X&L])OV(4.�(�Yl,/NP.Íq ^�m À4W�O/,s(w_Z\DYl_yO/N6N4Ò¼O/,VÒ4\§_a\5O�k�_Z,/*d,VOV(4[

k�[�(4U�Y�(+Os_ H
7 \ @ f2\XYj(,+�O/\5,/.),s(+.�h4[lN4W�] G.- u�\`hP\X.)\5[l(+YZ\5rou6m

/ ±
�6´ �
� ��³10 �
³ 0 � �2� � �

x ^�(+Y�,V_tYl^)\`»j(4W�_Zr)N4[ZzÇrL,/*d\5.�_a,VN4.1N4k�,/Yl_ OV,/*d,/Yj_a\XY�� 7a<#«�<#«�A�«�AP«�A ] @
<�A)H %T_}Yl,/*e(+YZ\ .6W)*d\X[l,VU5(+OVO/m G (4_:hPN6N6r8(4_:]�NP_l_Z,/u)OV\ G YZ^)\�»c(+W�_lrLNP[azorL,V*d\X.�_Z,VN4.dN+k�YZ^)\ [l\5_ZW)O/YZ,V.)h|k�[l(PU�Y�(+O.�

k�[ZNP* ])[lN4u)OV\X* Ð (4u�N��P\ H!7 »�,V.�Y5Q Î N4Wd*d,/hP^�Y'º�.�r�YZ^)\tk�NPO/OVN�q ,V.)h`_ZU5(+OV,/.)h�])[lN4]�\X[ZY}myN4k�Yl^)\�»j(4W�_Zr)N4[Zz
*8\�(4_ZW)[l\cW�_Z\Dk�W�O H
3�4 ± �5� ± � ´Z´ �76

4� 3�4 ± � ´ � q ^)\X[l\ 6 � �86 ° �
²
� � 6 ® �86 
 �

²
� (4.�r�9 � ¹ ,V*,: ± � ´;� ´ 7�I ] @

�|N6N6r§OVW�U�Ò=< Ñ M f


