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p�q�r�s3r�t@q�r%u7v�s3s3r�w x t@y v�z%u7v�r { {.y uMy r�z t ρ(m | s3r {@r�s3}8t.v!}Mx�~	��w rt@y ~8r!� {@s?v�~Q���5w }7r�t.v!����w }7r | v�s�s3x�z���r�t@y ~8r���x�z5� m y }�x�zy z t@r��5r�s�y z5��y uMx t@y z5�8t@q�r\w x����3��vW��y x���x�z��\��s3z�y u7�����5��� |3��� v�su7v�s3s3r�w x t@y v�z]y z]}7x5~8�5w r�t.y ~8r5��t@q�rgw x��5}�x�s3r mTs
��p�q�r�s3r Ts

y }t@q�r^�5��w }Mr^s3r5��r t@y t.y v�zdt@y ~8r���{@v�s�}Mx�~8��w y z��by z^s?x�z��5r�t@q5r^w x5��}x�s3r m(τ/L | ��p�q�r�s3r τ y }�t@q�r^���5w }7r^w r�z�� t.q^x�z5� L xb��v�}My t@y ��ry z t@r��5r�s
��s3r�x t.r�s�t@q�x�zcv�z5rcy {�t@q5rc����w }Mrcy }bv ��r�s3}7x5~8��w r��cy zs3x�z���r �� q�r!z���~8��r�s�v {�}7x5~8��w r5}�x ��x�y w x���w r�{@v�s�x ��r�s3x���y z��!y }��r t@r�s?~8y z�r5�����]t@q5r����5w }Mr�s3r��5r t@y t@y v�z\t.y ~8rex�z��^t@q�re� p�r�w wt@y ~8r ��� z\x��5��y t.y v�z	t.v\x ��r�s3x��5y z��^x�w v�z��^}7x5~8��w r	t@y ~8r���}7v�~	rs3x���x�s3}�x ��r�s3x��5r�x�{.r p�}7x�~8�5w r�}�x�w v5z���s3x5z���rYt@y ~	r�t@v{@��s t@q�r�s�s3r5����uMrft@q�r�r5},t@y ~8x t.r5}7�$r�s3s3v�s?} �e  v p�r ��r�s3�^t@q�y }��s3v�u7r5}7}�v {�}My ~8�5w r�x ��r�s3x5��y z��¡��v�r�}Yz5v t��My r�w ��t@q�r��5r�},t��r�s {@v�s?~8x�z5u7rdp�q�r�zdt@q�rbv��5}7r�s �¢x t@y v�z5}gx�s3r�u7v�s3s3r�w x t@r��5��x�z����r���s3x��5r�}£t.q�r¤s3x5z���r¤s?r�}7v5w � t@y v5z¤v {¥t.q�r¤}7�M}@t@r�~	���y ~8y z�y }7q�y z��¦y t.}¡r { {@r�u@t@y ��r�z�r5}7}%{@v�s\}7x5~8�5w y z��§}M~8x�w w - }Mu7x�w r
phenomena.¨ p�r�w w - �7z�v p�z]~8r t@q�v5��t@v]s3r��5��uMr�t@q�r]x5u7©��5y }7y t@y v�z�t.y ~	rp�y t@q�v�� tª}7x5u7s3y {.y u7y z��«s3x5z���r«s?r�}7v�w � t@y v5z«y }¬t@q5r«���5w }7ru7v�~	��s3r�}M}7y v�zTt@r5u7q�z5y ©��5r­�3®�x t@q�x�z5}7v�z5�S����¯5� |3�S° �5w }7ru7v�~	��s3r�}M}7y v�z�u7x�z���r�x��5��w y r��gt.vcy z5u7s3r�x5}7r8t@q�r�z��5~8��r5s
v {y z���r��5r�z��5r�z tO}7x5~8��w r�}����¥x ��r�s3x���y z5�Tq5y ��q - s?r�}7v5w � t@y v�zr�},t@y ~8x t.r�}_y z±s?x�z���r ��  v p�r ��r�s3��~8v�},t²��s?v���z5� - ��x5}7r��p�r�x t@q�r�s�s3x���x�s3}X�5v8z�v t��5}7r8�5��w }7r8u7v5~8��s?r�}7}My v�z	����r
t@v
t.q�r
so- uMx�w w r���s3x5z���rZ}7y �5r�w v5��r�}	x�z��5��~8v�s3rZy ~	��v�s t@x5z t@w �M���5��rXt@vt@q�r8z�r5r��
{.v�s�y z5u7s3r5x�}7y z��
t.q�r
t@s3x5z�}7~	y }M}7y v5z8��x5z�� p�y � t@q �� q�y }�p�v�s3�^��s3r�}7r�z t@}^x]t@r5u7q�z5y ©5��r]t@q�x tdy z5u7s3r�x5}7r5}�t@q�rz���~8�5r�s�vW{]y z���r��5r�z��5r�z tg}7x5~8�5w r�}$���$�Mr�r���y z��^t@q�re� p�r�w w
 ³�´�µ3µ3¶�·@¸�´�¹5º�» ¹5¼�½�¾�¿ À�´�µ�½�º5º�µ3¶5·7·7Á�Â r5��x5},t@y x5z�Ã � � v�s3s3r�}7�Ä � Ã	Ã Â�Å ® Â�Â�Æ ���������   x�w w r�� Ä y s3u7w r���®�v�s?~8x�z5��Ç�È�É���Ê�¯5���Ë Â ¨ ��r�~8x5y w Ì Â r5��x5},t@y x5z � � v�s3s3r�}MÍ�z�v�x�x � �5v �

t@y ~8r�uMv�z�}@t@x�z tdp�y t@q�v�� tb��r5��s3x��5y z��$t@q�r�s3x�z5��r�s3r�}Mv�w � t.y v�z �Ã�v�s3r^y z���r���r�z5��r�z t
}7x5~8��w r�}gu7v5��w �^s3r5����uMr�t@q�rbr�}@t@y ~	x t@r5}7�r�s3s3v�s3}�xWt¢t@q�rg}7x5~8r]x�zWt@r�z�z5x]s3v t.x t@y v�z]s?x t@r��¢v5s�u7v5��w �g}7��r�r5����b��v�w ��~	r�}7uMx�z�}gp�q�y w r��Mr�r��5y z��bt@q�r�r�s3s3v�s?}cx t8��s3r ��y v���}w r ��r�w }7�gy zÎ��v t@qÎu7x5}7r�}$t@q�r�s?r§y }�z�vÎ��r���s3x5��x t.y v�zÎy z�t@q5rs3x�z���r8s?r�}7v5w � t.y v�z	v {�r5},t@y ~8x t@r5} �
2. Ï�Ð�Ñ8Ò�Ð�Ó Ï�Ñ�Ô�Ó Ô�Õ�Ï�Ö�×�Ô�Ø�Ù�ÚXÖ�Û
×ÜÏ�Ó Ú�Ô

� t�y }¦�7z5v pa{@s3v�~Ýr�},t@y ~8x t@y v�z�t@q�r�v�s3��t@q�x t�uMw x�}M}7y u7x�w
estimat.v�s3}hv {�t@q�rU~	r�x�zUx�z5����x�s3y x�z�u7rUv {�p�q�y t@rU�3y � r ���z�u7v�s3s?r�w x t.r�� |�Þ x5��}M}7y x5zbv��5}7r�s ��x t@y v�z�}8x t t.x�y zXt@q�r Ä s3x�~	r�s -ß x�v_w v p�r�s���v���z����ep�q�y u7q_y }ax�z_y z���y u7x t.y v�z_v {Ît@q�rt@q�r�v�s3r t.y uMx�wÜ�5r�},tg��v�}M}7y �5w r��5r�s {.v�s3~8x�z5u7rev {]x�zer�},t.y ~8xWt@v�s �� q�r�s3r {@v�s3r���y {Ux ��r�s3x��5y z��²p�r�s3r¬��}7r5�²t@v¬s3r5���5u7r²t@q5r
statist y u7x5wà��z�uMr�s t@x5y z t@��v {br�}@t@y ~8x t@v�s?}7�dv�z5r$p�v���w ��w y �Mr$t@v��r�s3y ��r§x�t@s?x�z�}@{@v�s3~	x t@y v5z§v�zet.q�r§v�s3y ��y z�x5wÜp�r�x t@q�r�s^�5x t@x��x�}7r5�ªv�zªy t@}Ou7v�s3s3r5w x t@y v�zªuMv�r { {@y u7y r5z tV}7�5u7qQt@q�xWt¡t@q�rs3r�}7��w t@y z��á}Mx�~	��w r5}âx�s?rã�5z�u7v�s3s3r5w x t@r5� � Â t@y w w �ät.q�y }t@s3x�z�},{.v�s3~	x t@y v5z�q�x5}
t@vZ��s3r5}7r�s ��rXt@q�rZ}7x5~8r���s?v���r�s t.y r�}�t@q�x tx�s3råv {¬y z t.r�s3r5},t_y zæt@q5råv5s3y ��y z5x�w`}7r�©5��r�z5u7r � Â ��u7qt@s3x�z�},{.v�s3~	x t@y v5z¥�5}7��x�w w �Lt@r�s3~	r��¥x�}aç p�q�y t@r�z�y z5��èf�3é�x�z� s3r�r�}7������¯�ê | r�ë�y },t@}8y {�t@q�r��5z��5r�s3w �My z���}7x5~8�5w r�}8q5x ��r�ìMr�s3v
mean.� t�y }�}Mv�~8r p�q�x th}7��s3�5s3y }My z��`t.q�x t���s?r ��y v��5}fp�v�s3�7}v ��r�s3w v�v��Mr���t.q�r�{.x�u,t¢t@q�x t�p�q�y w r�t@q�rZuMv�s3s3r�w x t@y v5zZv {í}7x5~8��w r�}}7r���x�s?x t@r��S��� Ts

z�r5r���}ht.vO��rSr�},t@y ~8x t.r��U{@v�s¡r5x�u7q��x�s t@y u7��w x5s�uMx�}7r¬�3y tU��r��5r�z��5}Rv�z�t.q�r¬~8r t@r5v�s3v�w v���y u7x�wu7v�z��5y t@y v5z�}!��r�y z5�Yv��5}7r�s ��r�� | ��}7x�~	��w r5}�}7�5x�uMr��Yy zYs?x�z��5rr�ë�q�y ��y t�xfu7v�s3s3r5w x t@y v�zfu7v�r { {@y uMy r�z t\t@q5x tex�w w v p�}¦y t@}§r�ë�x�u,tu7v�~	��� t@x t.y v�z\x\��s3y v�s3y �5t@q5r\��z���r5s3w �My z��\x�}M}7��~	� t@y v5z\q�r�s3r\y }t@q�x tít@q�r$~	r�x�z$r5u7q�v$��v p�r�sàu7q5x�z���r5}���r�s3�bw y t t@w r$v ��r�s�t@q�rx ��r�s3x���r�y z t@r�s ��x�wcy z�s?x�z���r ��î �`rïë�x�u,t@w �`�7z�v p�y z���t@q�ru7v�s3s3r�w x t@y v�z_u7v�r { {.y uMy r�z t@�Îy t`y }a��v�}M}7y �5w rOt.v¥x5����w �Lt@q5rp�q�y t@r�z�y z�� t@s3x�z5},{@v�s?~8x t@y v�z x ��v�y ��y z�� t.q�r ��y t {.x�w w }r�z�u7v5��z t@r�s?r��]y {¢t@q�y }�u7v�s3s3r5w x t@y v�zgq�x�}Üt@v]��r]r�}@t@y ~	x t@r�� � ¨ }	xs3r�}7��w t@�Üp�r�v�� t@x�y z MI ð M ñ }7r�r��3� |3ò �dx�z��%t.q�r%��x�s3y x5z�u7rs3r�����u@t@y v�z�t@q�s3v5����q	x ��r�s3x���y z��8y }�~8x�ë�y ~8y ìMr�� �Ã�xïë�y ~8y ìMx t@y v�zóv {Tt@q�rór�©��5y ��x�w r�z t­z��5~8��r�s«v {y z���r��5r�z��5r�z t¤}7x5~8��w r5}ô��s?y z5��}ô�5�ót@q�rõ{@v�w w v p�y z��
implications:
- ö ´�µ8¿ À�¶�·7½�÷	¶Y¾5¹�ø7¶�µ?¿ ½�» ¹�¿ ù¡½�·!¿ À�¶Y´�¹5¶Y´�ú5¿ ½�» ¹�¶�ºYû�» ¿ Àø7´�µ3µ3¶�ü ½�¿ ¶�º�·7½�÷�¸�ü ¶�·7ýàþ ½�·7¿ ¶�µd·MøM½�¹eµ3½�¿ ¶5·$½�µ3¶b¸�´�·M·7» ú�ü ¶�ý
½�·¿ À�¶g¿ ´�¿ ½�ü�¹5¾�÷	ú�¶�µ�ÿ¡´�þï·7½�÷�¸�ü ¶�·Xþ ´�µ�½gµ3¶5·7´�ü ¾5¿ » ´5¹��7´5ü ¾�÷	¶g» ·º�¶�¿ ¶�µ3÷	» ¹�¶5º�úWù�¿ À5¶\¸�¾5ü ·M¶�µ3¶ ¸G¶�¿ » ¿ » ´�¹�¿ » ÷	¶�½�¹�ºe¿ À�¶eº�û�¶�ü ü
time.
- ö ´�µí¿ À5¶^·M½�÷	¶^·Mø7½�¹5¹�» ¹5¼^µ3½�¿ ¶�·7ý�ü ´�û�¶�µí¾5¹�ø7¶�µ?¿ ½�» ¹�¿ » ¶5·gø7½�¹ú�¶Y´�ú�¿ ½�» ¹5¶�º�ýX÷	½��M» ¹�¼Y¿ À�¶Y¾5·7¶�´�þ�¸�´�ü ½�µ3» ÷	¶�¿ µ3» ø��M½�µ3» ½5ú�ü ¶5·þ ¶�½�·M» ú�ü ¶8þ ´�µ�½5ø7ø7¾�µ?½�¿ ¶gµ3½5» ¹�þ ½5ü ü�¶5·M¿ » ÷	½�¿ » ´�¹8½�¹�ºgÀWù�º�µ3´�÷	¶�¿ ¶�´�µ
identification.� y t.qVt@q�rOx�� ��r�z t§v {§��y ��y t.x�w%s3r�uMr�y ��r�s3}N� î s3��z5�7v p��������� | �ív ��r�s3}Mx�~	��w y z��$y }^y z5��r�r5�]{@r�x�}7y ��w r � � q�r�s3r {@v�s3r��íy tdy }��v�}M}7y �5w rYt@vh~8x5y z t.x�y zYt@q5rh}7x5~8rhs3x�z��5rhs3r�}7v5w � t.y v�zhx�z5�



u7��s3s3r�zWtÜs3x���x�sGuMx���x��5y w y t@y r5}7�Mp�q�y w rZx�����y z5����y zZ��x�s?x�w w r�w ��xZ}7rWtv {�~8v�s?r8s3r5w y x��5w r8r5},t@y ~8x t.r�} �� q�rZ��s3v�u7r5����s3r]},t.x�s t@}Üp�y t@qZv ��r5s3}7x�~	��w y z��Zy zZs3x5z���r]}7vt@q�x t�t@q5r�s3r�x�s?r L }Mx�~	��w r5}!����s?y z���t@q5r����5w }7r�����s3x t.y v�z τ �� t@q�x t
y }gv ��r�s3}7x5~8�5w y z��b���gxd{@x5u@t@v�sív { L |3� ¨ }M}7��~	r�t.q�x t�t@q�rs3x�z���r$v {d��r5� t@q cτÅ � � p�q�r�s3r c y }�t@q�r]��r�w v�uMy t@�bv {dw y ��q t | y }��z�y {@v�s?~8w ��{.y w w r��Lp�y t@qR}7u7xWt t@r�s?r�s3} �Y� v�sÎs3r5w x t.y ��r�w �²}7q5v�s t����w }Mr�}Üt@q5y }�y }�x]u7v5~8~8v5z]v�uMu7��s?s3r�z�u7r5�¢x�z���t@q�rgu7v�s3s3r5w x t@y v�zu7v�r { {.y uMy r�z t�y }���r t@r�s?~8y z5r������bt.q�r����5w }7rY}7q�x5��r�x5z��$t@q5rs3r�u7r�y ��r�sM{@y w t.r�s�y ~8���5w }7r	s3r�}M��v�z5}Mr8x�}X� � v�s3s3r5}7� � Ê�Ê�� |
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p�q�r�s3r�t@q�r�}7���5r�s3}Mu7s3y � t	�Z��r5z�vWt@r�}%u7v5~8��w r�ë$u7v�z�
3���5x t@y v5z��
p(m | y }^t.q�r$t@s3x5z�}M~8y t t.r����5��w }7rY}7q�x5��r��dx5z�� h(m | y }^t.q�ry ~8���5w }Mr¡s3r5}7��v5z�}7r�v {�t@q5r¡s3r5uMr�y ��r�s�{@y w t@r�s � ®�v t@r%t@q5x t	t.q�rr�ë���s3r�}7}7y v�z�{@v�sdt@q5rÎuMv�s3s3r�w x t@y v5zÎu7v�rW{ {@y u7y r5z tcx�w v�z��Îs?x�z��5rt@y ~8r$�5r���r5z���}b}7v�w r�w �bv�z$��x�s?x5~8r t@r�s?}�t@q�xWtdx�s3r$�Mz�v p�z$�3v�su7x�z��5r�~8r5x�}7��s?r�� | x�z5��t@q�r�s?r {@v�s3r�x5w w v p�}c{@v�s�y t.}Yr�ë�x�u,t
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