
� �������	� 
�� 
 ��
 ����������� � � ������


� �"!$#&%('*),+.-0/214353&6

7 8:9(;4<�=?>A@CBD;4EF=?9
GIHKJ�L:HNMOHQPSRUTWVFX*YSZ\[^]*Z�]5_"`ba*ced\fhgji\T ](]5alknm5oqp$LOorJ�s�tvuworxzy{M:HQL|t}PSR:HQL�~eo\uNH�R:��R�s{H�J��\J�y�x�orL
]�TK����M�t}P�p$xvH�����t}P.orL��qM�R:HQx}x�orL2HQ���\x}y�R�tv�\P�uN����H$m�~��\L(P{�w��tvuNHNMwm{M�R�y{��HQP�R:MCorP{�qJ�L:�r~�HNM:M�tv�\P.orx5o\M�R�L:�r�
J�sS�"M�tvuQtvM�R:Mw����R(L:HQ�b����HNMCR�s{H��"L�y{�"p�HQL���o\M:MO��uQt�orR:HN�W�(t}R�s�R�s{H�R�LOo\�"t}R�tv�\P.orx�orJ�J�L:��o\u:s�R:�?L�y�P�P�t}P�p
R�s{HKuN����H$m��(s�t}xvHK�Kort}P�ROort}P�t}P�p�R�s{HKJ����0HQLwmD�\y�R�J�y�R? Sy.orx}t}R¡� orP{�I¢.Hn£"t}��t}x}t}R��¤oW�b����HQL�PUM�R:HQx}x�orL
HQ���\x}y�R�tv�\P�tvM�R2L:HN �y�t}L:HNMw�D�¡R¥tvM(uQy�L�L:HQP�R�x}�W��HQt}P�pAy{M:HN��~��\L(uQy�R�R�t}P�pKHN�"p�H¦L:HNM:HworL:u:s�orP{�Wt}P�R:HQLOo\uQR�t}��H
R:Hwo\u:s�t}P�p{�
§zs�tvM(p$y�tv��H�tvM(~¨�\L2��HQL:M:tv�\P�©"�}ªQ«K�r~?T ](]5a��
¬5­�¬¯®±°�²�³µ´·¶W²�¶�³w¸4¹�¹·²4º�¸�».¼D¹F½*³\´¾¼D¿�À"¼DÁ5¸ÃÂ
Ä M:R:HQx}x�orLCHQ���\x}y�R�tv�\P�uN����H��KorÅ�HNM2�b����HQxvM2�r~DM�ROorL:MCorP{��HQ���\x}��HNMCR�s{HQ�¯t}PqR�t}�bH$�
¬5­vÆ±®±°�²�³µ´·¶qÇA®ÉÈ�ÊAÂ
§zs{HqM�R:HQx}x�orLbHQ���\x}y�R�tv�\PËuN����HWy{M:HN�¤�S�ÌT ](]5a�tvMbo��b���"t¾Í.HN�U��HQL:M:tv�\P��r~ÎR�s{HË]�TK���ÏM�R:HQx}x�orL
HQ���\x}y�R�tv�\P¤uN����Hb�\L�t}p$t}P.orx}x}� ��HQ��HQxv�\JÃHN�I���IÐ&HQR:HQL?ÑDp$p$xvHQR:�\PÓÒ}ª$m&Ô�Õ�����RÖy{M:HNM|orPUo\�{orJ�R�t}��HKP{�\P"�
×5orp$LOorP�p$t�orPØ�bHNM�sU�(s�tvu:s�orx}xv���2MAM�ROorL:MÙR:�µ�ÃH�HQ���\x}��HN�,�(t}R�sØ�\P�x}�,Ô$©$©µ�bHNM�s�JÃ�\t}PSR:M?t}PØo�~¨HQ�
�At}PSy�R:HNM��\P�oÙP{�\L��Korx&��HNM�Å�R:�\J�uN�\�AJ�y�R:HQLw���¡R(tvM(�(L�t}R�R:HQP�t}PjÚzÛ�Ü¦]4Ü2ÝC���
§zs{HÙuN����HÖs.o\MÎR�s�L:HNH|�b����HNMÎ�r~��\JÃHQLOorR�tv�\PßÞ2�\P{H|R:�KuworxvuQy�x�orR:HÙR�s{H|HQ���\x}y�R�tv�\Pà�r~�M�t}P�p$xvHÙM�ROorL:M

orP{�ÖR¡�0���"t¾áÃHQL:HQP�R��¥oN�"M&~¨�\L&��t}P.orL�tvHNMwm5]�TK���âorP{�|P{�\P"�r]�TK��������Pà]�TK���ã�b����H$mrR�s{H�R¡�0�¦M�ROorL:M
orL:HÎMO�\x}��HN�A~��\L0M�t}�|y�x}ROorP{HN�\y{M�x}�K���At}PS��HQL�R�t}P�pboÖM:t}P�p$xvH2�KorR�L�t¾£4m��(s�t}xvHÎt}PKP{�\P"�r]�TK�����b����H2R�s{H
uN����HÖHQ���\x}��HNM(���\R�sµM�ROorL:M(t}P{�"t}��tv�"y.orx}x}�qorP{�µorx}R:HQL�P.orR:HNM2�ÃHQR��0HNHQPµR�s{HQ�äorR2L:HQp$y�x�orL2t}P�R:HQL��\orxvM��
¬5­vå±®±°�²�³µ´·¶�®�ÇKÇ�æ¥Â

T ](]5a,tvM�o?y{M:HQLÎt}PSR:HQL�~eo\uNH�R�s.orRÎM:t}R:M2�ÃHQR��0HNHQP����\y�orP{��R�s{H�p��\L�����HQROort}xvM��r~��(s.orRÎtvM2p��\t}P�p
�\P��(t}R�s�R�s{Hµ]�TK���±M�R:HQx}x�orLCHQ���\x}y�R�tv�\PµuN����H�orP{�q�$orL�tv�\y{MC�\R�s{HQLCM:��M�R:HQ�^R:���\xvMw��ç��\y�J�L:�\�.or��x}�
���KP{�\R¦P{HNHN��R:��Å�P{���ès{���éR�s{HNM:HÖ�¥�\L�Å�m�ê�y{M�R�s{�w�éR�s{HÙuN�\P{M�tv��HQLOor��x}�µM�t}�AJ�xvHQLàT ](]5aØ�0�\L�Å"Mw�
T ](]5aËtvM|o�Ð&HQL�x¥M:uQL�t}J�Rwm�orP{� M:�qM�s{�\y�xv�IL�y�P,�\P,orPS�jJ�x�orR�~��\L��ë�(s�tvu:s¤uworPIL�y�P Ð�HQL�xem��(s�tvu:s
t}P{uQx}y{��HNM|×ßt}PSy"£4m�ìjo\u�í�îàïÙm4Gðt}P{���w�2M�m&ñ�Ð���òÎïÙml�N�N�ðR�s{H��\P�x}���b����HQL�P,�\JÃHQLOorR�t}P�pµM:��M�R:HQ�

ª



TWIN WTTS

Gnuplot
Ghostscript
Imagemagick
(Un)Zip etc.

You

Operating System

Fortran Perl Human?

ó�t}p$y�L:Hbª$Þ*î�R�L�y{uQR�y�L:Hz�r~{R�s{H�T ](]5a�orP{�à]�TK���âM:HQR�y�Jß�ÙT ](]5a�M�t}R:M&��HQR¡�0HNHQP?���\y?orP{�à]�TK����m
��y�RCorxvM:�AtvMO�\x�orR:HNM(���\yq~¨L:�\�^R�s{H���HQROort}xvMC�r~lorx}x4R�s{H��\R�s{HQL2R:���\xvM(t}R(y{M:HNMw�

�?s.oN��Hµy{M:HN�	�(s�tvu:sðs.o\MKP{�¤Ð&HQL�x¦tvMK�Ö��tvÐ����4��ô¦HQROort}xvHN�ÓorP{�Ëy�J"�eR:�r���{orR:H�t}P{M�R�L�y{uQR�tv�\P{M�~¨�\L
t}P{M�ROorx}x�orR�tv�\P�uworPÓ��H�~��\y�P{�ðorRWR�s{HéT ](]5aã�0HQ�{M�t}R:H�õSö�öS÷¥øúùSù\ûSû�û¥üúý"þ�ö�ÿ��Dü����¥ü�����ù	�	
����"ý\ÿ	
�ù
û�
���
	�\û�ùKorP{�q��HQxv�����
§zs{HzM�R:HQx}x�orL�HQ���\x}y�R�tv�\PbuN����H0y{M:HN�Ù�S� T ](]5aqtvM�Ð�HQR:HQL�Ñlp$p$xvHQR:�\P�� M|]�TK������§zs�tvM�tvM�o�M:HQJ.orLOorR:H

Hn£"HNuQy�ROor��xvH�orP{���Öy{M:R0�ÃHÎ�����(P�xv��o\��HN�q�\Lz��y�t}x}R�~¨L:�\��MO�\y�L:uNH$�ló{�\LzHwo\u:sWJ�tvHNuNH¦�r~&M:�r~¨R��¥orL:H����\y
orL:H�L:HN �y�t}L:HN��R:�At}P{M:ROorx}xem{���\y�J�L:�\�.or��x}�qs.ow��HÖR:�K���w�(P�xv��o\��t}R(Í{L:M�Rwm*M:�ALOorR�s{HQLCR�s.orPµJ��\t}P�RC���\y
R:�Öo¦M�JÃHNuQt¾Í.u(�0HQ��J.orp�H$m��(s�tvuOsKtvMDx}t�or��xvH(R:�Öu:s.orP�p�H$m��5�¥�\y�xv�bL:HNuN�\�A�bHQP{�by{M:t}P�p����\y�LD~eoN���\y�L�t}R:H
M:HworL:u:s�HQP�p$t}P{H|i��¦���\p$xvH$m$ç0ors{����mSHQR:u$� kn��î�HNuQR�tv�\PWÔ���HQROort}xvMls{���ËR:�Öt}P{uQx}y{��H�T ](]5a�orP{�U]�TK�����
§zs{H2y{MOHQL��KorPSy.orxÃtvM�t}P�M:HNuQR�tv�\P��"��§zs�tvM0Hn£"J�x�ort}P{M¥or�Ã�\y�R�R�s{HÎ�$orL�tv�\y{M��(t}P{�����2MzorP{��M:HQR�R�t}P�p�M

�(s�tvu:sjorL:H¦t}P�T ](]5a*�
��~2���\y,y{M:H�GÓ§(§Cîj~��\L|�¥�\L�ÅI���\yUt}PSR:HQP{�¤R:�µJ�y���x}tvM�sßmDJ�xvHwo\M:H�uQt}R:HKy{M��à�0H�s.oN��Hqo�J.orJ�HQL

uN�\�At}P�pK�\y�RCM:���\Pqt}P��|`n[UÝ¦gnc¨f�Z\X*Z������

� 8:9��*; �"!�!#�(;4EF=?9
�5o\M:M�y��bH0���\yborL:H�y{M:t}P�p�oÎuN�\�A�KorP{�?x}t}P{H¥t}PSR:HQL�~eo\uNH�i%$¡§5HQL��At}P.orx'&(�\P?ì Ä)( í�î�ï�knm��(t}R�sAoC�.o\M�s
M�s{HQx}x�i R¡��JÃH�*�ý�þrõÙR:�Öp�HQR�t}P�R:�Ùo��.o\M�s�M�s{HQx}xFknm"orP{�����\y�orL:H2�$orp$y{HQx}�?~eor�At}x}t�orL0�(t}R�s�s{�w�ðR:���KorÅ�H
���\y�L�uN�\�AJ�y�R:HQL��¥�\L�Å?��t�o�R�s�tvMDt}P�R:HQL�~�o\uNH$�D��o\M:M�y��bHz���\yKs.oN��H,+C`nf.-�t}P{M�ROorx}xvHN�4mS�(s�tvu:s�M:s{�\y�xv�A��H
M�ROorP{�{orL:���\Pµob��HNuNHQPSRÎ�\JÃHQLOorR�t}P�pKM��"M�R:HQ�ëi¨�\R�s{HQL��(tvM:HÖ���\y��Öy{M:R2p�HQR2t}R0/�§5L���ûSûSûzüe÷21\ÿ��lü435��6{knm
orP{��orxvM:�87NV:9IorP{�<;�X	7NV:9Ã�
Æl­�¬>=K½�³w¼@?à²�³w¸.ÁéÈ¨¿Ã¶�³w²�¹�¹·¸4º
§zs{HKory�R:�\�KorR:HN�It}P{M:ROorx}xvHQL|M�s{�\y�xv�àt}P{M:ROorx}xD�b�$M�RÖ�r~qT ](]5aðorP{��]�TK����mÃ��y�RÖ�(t}x}xlP{�\R�t}P{M�ROorx}x
M�ROorP{�{orL:�WJ.o\u:Å$orp�HNM2M�y{uOs�o\M)��PSy�J�xv�\Rwm��¦s{�$M�R:M:uQL�t}J�Rwm�HQR:u$�D�\PW���\y�L(�Ko\u:s�t}P{H$�lç��\yWuworPqp�HQRzR�s{H
t}P{M�ROorx}xvHQL(~¨L:�\���\y�L(�0HQ�{M:t}R:H|orP{�qR�L���t}Rwm"�(t}R�s

û�A	1\öÓõ�öSöS÷¥øúù�ùrûSû�û¥ü�ý�þ�ö�ÿ��lü����¥ü��2�Sù	�	
�����ý\ÿ	
�ù\û�
B�	
	�\û�ù�
��{þrö"ý�����1$ÿ

Ô



÷21\ÿ��C
��{þ�ö�ý�����1\ÿ
ÐDxvHwo\M:HµuN�\PSROo\uQR�y{Mbt¾~�R�s�tvMK����HNMbP{�\R��0�\L�ÅÃ�ð�¡RbtvM��"t'DKuQy�x}R�R:�à�(L�t}R:H�orPËt}P{M�ROorx}xvHQLK~¨�\L�HQ��HQL��
�\J�HQLOorR�t}P�pqM��"M�R:HQ� M:�bt}R��KoN���¥HQx}x�p��K�(L:�\P�pW�\Pµ���\y�L¦�Ko\uOs�t}P{H?orP{�µt}R�tvMÎ�\P�x}��R�s�L:�\y�p$sj���\y�L
~¨HNHN�"�.o\uOÅ�R�s.orR��0HÖuworP�t}�AJ�L:�w��H¤T ](]5a*�"ç��\yjM�s{�\y�xv��P{�w�è��HÙor��xvHÖR:�KL�y�P�T ](]5aU�(t}R�s�R�s�tvM
uN�\�A�KorP{�4Þ

û�öSö{þ
Æl­vÆFE¦ºú¸2G�H�½5´ ¹ ³�¸ I.¸.À�½�³w²JH�¹ ¸.¶
GIHÖs.ow��H|M:ROorL�R:HN��R:��Hn£�JÃHQL�t}�bHQPSR¦�(t}R�s�J�L:Hn�e��y�t}x}R�Hn£�HNuQy�ROor��xvHNM¦�(s�tvu:s��(t}x}xem�t}P�R�s{HN�\L���m�L:HQJ�x�o\uNH
R�s{HÖP{HNHN��~��\LÎR�s{HÙÐ&HQL�xDM:uQL�t}J�Rw�2ç��\yàuworPµp�HQR�oA��t}P.orL��qÍ{xvHÖ~¨L:�\�äõ�öSöS÷¥øúù�ùrûSû�û¥ü�ý�þ�ö�ÿ��lü����¥ü��2�Sù
��
K����ý$ÿ�
"ùrû�
���
��rû,��y�RA�ÃHW�¥orL�P{HN��R�s.orR�c _"`hgw`q[DV#-L-(Z\X -M�à[�Z\f.NàZ$X�gQZ5�b`Wg.�rgnc�`O�|g i¨H$� p{�UR�s{H
M��"M�R:HQ�bMb�¥H�s.ow��H�o\uNuNHNM:MKR:�Skn�Óç��\yË�(t}x}xÎP{HNHN�ËR:�,���w�(P�xv��o\�	���\R�s T ](]5aãorP{�Ì]�TK��� R:�
R�s{HjMOor�bHµ�"t}L:HNuQR:�\L���mÎR�s{HQP,êúy{M�R�L�y�PðR�s{HèT ](]5aãHn£�HNuQy�ROor��xvH$�èç��\yð�Kow�ËP{HNHN�	R:�¤�KorÅ�H�o
M�y��Ã�"t}L:HNuQR:�\L��Wuworx}xvHN�P3��5
�1borP{�q�b����H�R�s{Hµ]�TK����Hn£�HNuQy�ROor��xvH�t}P�R:�bt}Rw�
Æl­våFQÖ½&´F¹¾ÁèÈ¾³SR2¼l½&º�¶�¸ß¹UT
��PWR�L�y{H�òÎP�t¾£���~eo\M�s�tv�\Pßm"R�s{H¦�ÃHNM�Rz�¥ow��R:�?y{MOH�T ](]5aItvMzR:�?��y�t}xv�WR�s{H�]�TK��� uN����H�orP{�Wt}P{M�ROorx}x
R�s{HqÐ&HQL�x(�b���"y�xvHNM?���\y�L:M:HQx¾~�� �¡PUR�s�tvMAM:HNuQR�tv�\PØ�0Hq�\y�R�x}t}P{HWR�s{HWp�HQP{HQLOorx(J�L:��uNHN�"y�L:H$ml�(s�tvuOsË�r~
uN�\y�L:M:H��Kow��P{HNHN��R:�?��H¦�b���"t¾Í.HN�W~��\L(���\y�LCM��"M�R:HQ���
VXWMYXWLZ\[^]2_a`:bdc)egfih
ç��\y�M�s{�\y�xv�U���w�(P�xv��o\�ØR�s{H�]�TK���ÏuN����HW�"tvM�R�L�t}��y�R�tv�\PU~ L:�\� �\y�LA�¥HQ�{M�t}R:H$m�uQy�L�L:HQP�R�x}�¤õ�öSö�÷0ø
ùSù\ûSûSûzüúý"þ�öSÿ2�Dü����0ü�����ù	��
K���"ý\ÿ�
"ùrûj
B��
��rû{ù�kmljnBo¥ü�� 
�÷*�Óç��\yð�Öy{M:R�s.ow��H�o,ó{�\L�R�LOorP uN�\�AJ�t}xvHQL0/
GIHAy{M:H?t¾~��\L�Rwm4~¨L:�\�ë�¡PSR:HQxem5�\P,×4t}PSy"£4m�orP{�Ip�p5q�~ L:�\�r�"sÎò��\P ×4t}P�y"£IorP{� ì Ä)( í�îjïÙ�5î���m
�KorÅ�HÖo?�"t}L:HNuQR:�\L���m.�����(P�xv��o\�tk�l�n�o0ü��u
�÷bR:�bR�s.orRC�"t}L:HNuQR:�\L���m*orP{�Wy�P2vNt}JµR�s{H�§zGð�ws�Í{xvHÖH$� p{�

6�x�
 
�ÿ
∼
ùrû�ö�ö{þ

3K

∼
ù\û�ö�ö{þ

û�A	1\öÓõ�öSöS÷¥øúù�ùrûSû�û¥ü�ý�þ�ö�ÿ��lü����¥ü��2�Sù	�	
�����ý\ÿ	
�ù\û�
B�	
	�\û�ù�k�l�n�o0ü��u
�÷
����� 
�÷ykml�n�o0üz� 
�÷

{¥y�t}xv�qt}R(�(t}R�s
6.ý�x�1

i �(s�tvu:s�o\MOM�y��bHNMq���\y s.oN��H|�"sÎòë�KorÅ�HIo\Mq���\y�L���Hn~�ory�x}Rq�KorÅ�H��bt¾~ÙR�s�tvMW~eort}xvMWR�L��Ëp$�KorÅ�H
t}P{M�R:Hwo\�.kn�2��~D���\y�orL:HbX�Z$czy{M�t}P�pKt¾~��\L�Rwm*���\yµM�s{�\y�xv�µu:s.orP�p�HÙR�s{HÖ��Hn~eory�x}RÎó{�\L�R�LOorPjuN�\�AJ�t}xvHQL¦��t�o
R�s{H�HQPS��t}L:�\P��bHQPSR��$orL�t�or��xvH�ó&í,}�§��{Ñ2� p{�}m�R:�by{M:H¦p�p5qÙt}P{M�R:Hwo\�4m{R¡��JÃH

15~S÷��$ÿSö��	�5��k	��A	���
6.ý�x�1

G ort}RÎoÙx}t}R�R�xvH��(s�t}xvH�y�P�R�t}x5R�s{H���y�t}xv��tvMzÍ{P�tvM�s{HN�4�

�



VXWMYXW'V����m�����m��]�_�����b��.���u��b �	��b�������`��8��b�] `:�m�
ñÎHQL:HÙtvM��(s{HQL:HÙt}R¦p�HQR:M¦R�L�tvu:Å����IT ](]5aØL:HN Sy�t}L:HNM�M:�\�bHqi¨ �y�t}R:H?M�ROorP{�{orL:�.kÎÐ&HQL�xD�b���"y�xvHNMw�¦ç��\y
uworPqHQt}R�s{HQL(p�HQR¥J.o\uOÅ\orp�HNM¥~��\LzR�s{HNM:H��b���"y�xvHNMz�(s�tvuOs�orL:H¦M�J�HNuQt¾Í.uÎ~��\L0���\y�L(M��"M�R:HQ�Éi¨H$� p{�@}CÐ�ìµM
~¨�\L�}CHN�"s.orRh�ró.HN���\LOoà×4t}PSy"£ i¨M:HNH�ûSû�û¥üe÷�*��5��1Dü���1$ö"knm(� ��HQ�¤~¨�\L?ô¦HQ��t�orPØHQR:u$�à�\LÙJÃHQL�s.orJ{MAó�t}P�Å
J.o\u:Å$orp�HNMD~��\L0í�î|ï�k��\L�t}P{M�ROorx}x"~ L:�\�â�����(P�xv��o\��HN��MO�\y�L:uNH¥Í{xvHNM�~ L:�\� ( Ð Ä sðorRlûSûSûzü43�÷"ý��¥üw�$ÿ�A.�
ç��\y�P{HNHN�qR:�?t}P{M�ROorx}x¥d$c�-v`�drgQczR�s{H¦~¨�\x}xv���(t}P�pKÐ�HQL�x5�b���"y�xvHNMwÞ

•
Ñ�£"R:òCR�t}xvM���ô�HQJÃHQP{��M��¡©"� Ô$©5q

•
Ñ�£"R:òCR�t}xvM���ÐDÅ�p ( �\P"Í{p\�Oª$� ©m�

•
ó�t}xvHn��§&ort}x¾�¡©"�:p5p"�:�

•
��x}t}�"�Oª$�}ªw©$Ô

•
��R�Å�Ô��Oª$�}ªw©$Ô

ó{�\L)��R�Å�Ô��eJ�HQL�xßorP{����x}t}�"�eJ�HQL�xÃ���\yW�Öy{M:R¥s.ow��H�R�s{H"�¦x}t}�qorP{����R�Å�Ô|x}t}��LOorL�tvHNM2orx}L:Hwo\�"�Kt}P{M�ROorx}xvHN�
�\PØ���\y�LbM��"M�R:HQ���àç��\y�uworPØp�HQR?R�s{HNM:H�o\M?J.o\uOÅ\orp�HNM�i¨H$� p{��}CÐ�ì J.o\u:Å$orp�HNMhk?�\L?���,p��\t}P�pàR:�
ûSû�û¥ü�ASö�x¥üw�\ÿ	A.�
VXWMYXW'Y����	 �¡B��¢ �m�O£
�e~D���\y��¥orP�R�R:�KR�L��qR�s{H�J.o\uOÅ\orp�H|L:�\y�R:H$m��(s�tvu:s����\yµJ�L:�\�.or��x}��M:s{�\y�xv�4m.R�s{HQPµ���\yjorL:H|�\Pµ���\y�L
�w�(Pà�ÃHNuwory{M:H?t}R�tvM��"t¾á4HQL:HQPSR¦~��\L¦Hwo\uOs M��"M�R:HQ���Ö��~0���\yIorL:H?��HQL���x}y{u:Å���R�s{HQPà���\y orL:H?y{M�t}P�p�o
M��"M�R:HQ�Ì�(t}R�s�oÙJ�L:�\J�HQLCo\�"�At}P�tvM�R�LOorR:�\Lwm*orP{�Wt¾~&���\y�orL:H¦L:Hworx}x}��x}y{u:Å���t}P{��HNHN�WR�s{HQPqs{H¦�(t}x}x4L:Hwo\�
R�s�tvMCorP{�qt}P{M�ROorx}x&HQ��HQL���R�s�t}P�pA~��\L2���\y�/
Gðt}R�sy}ÎÐlì J.o\uOÅ\orp�HNM,i¨H$� p{� �\P¤}CHN�"s.orRq�\Lqó{HN���\LOoØ×ßt}PSy"£.k����\yÓM:s{�\y�xv� ���w�(P�xv��o\� R�s{H

L:HN Sy�t}L:HN��J.o\u:Å$orp�HNMwm�xv�\pbt}Pµo\M2L:���\RÖi �(t}R�sàþK�"kzorP{�qtvMOM�y{H¦R�s{H�uN�\�A�KorP{�
ÿ�÷56¦¥�¥�
B�{þrö"ý����y§\÷�ý�3Bx�ý5A�1¨��ý�6u1�©

~¨�\L2Hwo\uOs�J.o\uOÅ\orp�H$�
VXWMYXWMª¦«¬�u­®h
( Ð Ä s�s.o\M2o|MOHworL:u:sW~eo\uQt}x}t}R���mÃþm1Sý\ÿ�3�õ¥ü43�÷�ý��¥üw�\ÿ	A.m��(s{HQL:H¦���\y�uworPqM�t}�AJ�x}��MOHworL:u:sW~��\L(R�s{H�Ð�HQL�x
�b���"y�xvHNMbx}tvM�R:HN�Øor������H$�¤ó.�\LbHn£�or�AJ�xvH$m�R:�µp�HQRAR�s{HqÐ�HQL�x¬��R�Å�Ô��b���"y�xvH$m�R���J�H�p$R�Å�Ô�t}PSR:�jR�s{H
M:HworL:u:s����w£Ã�D§zs�tvM�p$t}��HNM����\y�R�s{H2M:HworL:uOs�L:HNM�y�x}R:M@�|R�s{H(Í{L:M:R0�\P{H2tvM¯��R�Å�Ô"� ( x}tvuOÅb�\PbR�s{H¯$��¦R�Å"Ô�&Om
�(s�tvu:sµ��L�t}P�p�M(���\y�R:�Ko?��HNM:uQL�t}J�R�tv�\P��r~&R�s{H��b���"y�xvHÖorP{��oÙx}t}P�Å�R:�bô¦�w�(P�xv��o\�4� ( x}tvu:Åq�\P�R�s.orRwm
orP{�,MhoN��H�R�s{HbÍ{xvHS°�ö�x�±2¥B~�~�~�~0ü�ö"ý$ÿ0ü�A��Øi �(s{HQL:HK£�£�£�£àtvMÙR�s{HK�b���"y�xvH���HQL:M�tv�\Pßm��(s�tvu:sØM�s{�\y�xv�
P{�\R2�ÃH¦R:���?t}�AJÃ�\L�ROorPSRhk(R:�KoÙR:HQ�AJ��\LOorL��q�"t}L:HNuQR:�\L���m*H$� p{���$ù�þrÿu3�m�R�s{HQP�tvM:M�y{H¦R�s{HNMOH�uN�\�A�KorP{��M

ö�ý\ÿ²¥0~�³���´y°Sö�x�± ¥0~�~�~�~¥üeö�ý\ÿ0üzA��
3K
µ°Sö�x2±·¶�öSõ21�
u
�ÿ21�3�ö2�\ÿ�¸µ��ý�6u1¹6.ý�¸�
 
K´�´�1\ÿ�þ5��
KA�õ�ö���¸jº
÷21\ÿ��¨»{ý�x�1m´ 
5��1Düz¼�½

«



6.ý�x�1
6.ý�x�1C
��{þ�ö�ý����

�(s{HQL:HÙR�s{H�Í{P.orxDuN�\�A�KorP{�jM�s{�\y�xv����H�drg|f�ZwZ$c��®sÎ�\R:H$Þ2R�s{HNM:HÙorL:HÙ �y�t}R:H|�.o\M:tvuÖJ�L:��uNHN�"y�L:HNM�~¨�\L
orPS���\P{H|Hn£�JÃHQL�tvHQP{uNHN�q�(t}R�sµo?ò,sÎ�¡ï��\JÃHQLOorR�t}P�p�M:��M�R:HQ���D��~&t}Pµ���\y���R¬¾S`Qc�_"`¿- 9j�\LCHQ�Kort}x5y{M0/
VXWMYXWMÀ·���m��ÁÂ�jÃ�ÄM�8������`��8�jbX] `:�m�
ç��\yKP{HNHN�Å}C�\��� M¥uQy{M�R:�\� Ð�HQL�x*�b���"y�xvHNMzo\Ml�0HQx}xe�D§zs{HNMOHÎorL:HCM:t}�At}x�orL�R:��R�s{�$MOH(~¨L:�\� ( Ð Ä sÓ��y�R
}C�\���(L:�\R:H?R�s{HQ��s�t}�bM:HQx¾~����¡PàoKR:HQ�AJÃ�\LOorL��µ�"t}L:HNuQR:�\L���m5H$� p{�Æ�$ù�þrÿu3$ù�6 �m
m�2��1�þ"mÃ���w�(P�xv��o\�àR�s{H
�b���"y�xvHNM�orP{�W��y�t}xv�qR�s{HQ������~&���\y�orL:H?f�ZwZ�cnÞ

û�A	1\öÓõ�öSöS÷¥øúù�ùrûSû�û¥ü�ý�þ�ö�ÿ��lü����¥ü��2�Sù	�	
�����ý\ÿ	
�ù\û�
B�	
	�\û�ù\ÿ2��*2Ç�6j
Sþ�35Ç\÷�1$ÿ���Ç�6 �m
m�2��1Düz� 
�÷
û�A	1\öÓõ�öSöS÷¥øúù�ùrûSû�û¥ü�ý�þ�ö�ÿ��lü����¥ü��2�Sù	�	
�����ý\ÿ	
�ù\û�
B�	
	�\û�ù�È5k�É���È�Ç$÷�1$ÿ���ÇK6 �m
m����1Düz� 
�÷
6�x�
 
�ÿÓÿ���*
3K
	ÿ2��*
����� 
�÷Óÿ���*2Ç�6X
�þ�35Ç\÷21\ÿ���Ç�6u�5
m�2��1lü�� 
�÷
÷21\ÿ��¨»{ý�x�1m´ 
5��1Düz¼�½
6.ý�x�1
Ê drg�f�Z�Z$cMË"6{ý5x�1C
B�.þ�ö�ý����
3K
 ü�ü
6�x�
 
�ÿCÈ�k�É���È
3K
�È5k�É���È
����� 
�÷CÈ�k�É���È�Ç\÷�1$ÿ���Ç�6 �m
m�2��1Düz� 
�÷
÷21\ÿ��¨»{ý�x�1m´ 
5��1Düz¼�½
6.ý�x�1
Ê drg�f�Z�Z$cMË"6{ý5x�1C
B�.þ�ö�ý����

}C�\��� M(Ð�HQL�xß�b���"y�xvHNM2M�s{�\y�xv�WP{�w����H�t}P{M�ROorx}xvHN�4��ç��\y|ÌOd\Xµt}P{M:ROorx}x4R�s{H¦�b���"y�xvHNM(�(t}R�s{�\y�RC��HQt}P�p
L:���\Rwm{�S��J�y�R�R�t}P�p�oÙx}t}P{H�t}Pq���\y�LCM:s{HQx}x5�\J�R�tv�\P{MzÍ{xvHKi¨H$� p{�2� �.o\M:s�L:u�k

15~S÷��$ÿSö�¼�Í���½��5½ n�Î���Ï�Ð���»	Í"ù���
�*"ù$÷�1\ÿ2�Sù���
B*�ù\÷21\ÿ����Sù"þ�
�ö21�Ç$÷�1\ÿ2�Sù��DüzÑ�üw�
�(s{HQL:H¦R�s{H®q"�:Ò"�:qÙtvMz���\y�L(��HQL:M�tv�\P��r~�Ð�HQL�x�i L�y�Pq÷�1$ÿ��Ó¥0³KR:�ÙÍ{P{�q�\y�Rhkn�D§zs{HQPßm���Hn~��\L:H�R�s{H¦÷�1$ÿ��
»�ý5x�15´u
���1Dü�¼�½KM�R:HQJ{MÎor������H$m�R���J�H

¼���Í��unBÔ	�	Ï�Ð2�K»�Í�ù��2
B*�ù\÷�1$ÿ��
orP{��uN�\PSR�t}P�y{H|o\M(�ÃHn~��\L:H$�

q



VXWMYXW'Õ�Ö"�Ø×����¬���m�X]�_����mbd�¿��Ù��zÚ��	���
ó{�\LÖJ�xv�\R�R�t}P�p{mÙT ](]5a	y{MOHNMÆ��P�y�J�xv�\Rwm5��y�R?orxvM:�qy{M:HNM��¡�Korp�HNìjorp$tvu:ÅËiF~��\L�t}R:MÅÌ:Z$X Ûr`nfQc�y�R�t}x}t}R��{k
orP{�.�r�\LÅ��s{�$M�R:M:uQL�t}J�Rwm0orP{�,JÃHQL�s.orJ{M?R�s{H�gN`�Y¤y�R�t}x}t}R¡�Ói J�L:Hn~�HQLOor��x}�¹�Üs�ò�gw`�Y{kn�I§zs{HNM:HWM�s{�\y�xv�
��HAow�\ort}x�or��xvH?t}PjJ.o\u:Å$orp�HÙ~��\L��ä~��\L¦���\y�L��\J�HQLOorR�t}P�p�M��"M�R:HQ��mÃ�\L�orL:HboN�$ort}x�or��xvH?t}PàM:�\y�L:uNH|~¨�\L��
~¨�\LA���\yØR:�j��y�t}xv�4��íÎPËorP��¤��HNuNHQP�R��"tvM�R�L�t}��y�R�tv�\P�R�s{HNMOHId\f�`�V X�gnced�-#-v`�YÞÝ¿� Y�`#ßQd5;�-¾c�� i G	s.orRKo
��HnÍ{P�t}R�tv�\Pµ�r~D��HNuNHQPSR0/ kbòÎM:H¦���\y�L2~�ow���\y�L�t}R:H�M:HworL:u:s�HQP�p$t}P{H�R:�ÙÍ{P{�qR�s{HNM:H�i ��HQL���y{M:Hn~¨y�xFk0R:���\xvMw�
ç��\y�uN�\y�xv�qR�L���R�s{H¦~��\x}xv�w�(t}P�pb�¥HQ�{M�t}R:HNM

•
ûSû�û¥üzAm����÷����\ö0ü�
B�	´	�

•
ûSû�û¥ü�3�þ�üeû�
Sþ�3&ü�15
��"ù	��A�õ2��þ�ö�ù

•
ûSû�û¥ü�
Ø6{ýmA	1K6{ý5Au
�3�x0üw�$ÿ�A

•
ûSû�û¥üzAm���¥üw�$ÿ�A�ù"þ5�m´�ö�û{ý\ÿ21Sù�þm15
"ù

VXWMYXW'à�Áá] � ��_���¢de¤c,c¬â
sÎ��� HQ��HQL���R�s�t}P�p�M�s{�\y�xv�j�ÃH?t}PàJ�x�o\uNH$mß���\yIuworP �����(P�xv��o\�,orP{�jL�y�PIGðt}P{���w� §&��§zs{HKî�ROorL:Mwm
x}t}Å�H�R�s�tvM

3K
C��ùrû�öSö{þ
û�A	1\öÓõ�öSöS÷¥øúù�ùrûSû�û¥ü�ý�þ�ö�ÿ��lü����¥ü��2�Sù	�	
�����ý\ÿ	
�ù\û�
B�	
	�\û�ù�þrö"ý$ÿ{þ�ü�1�~�÷�1\ÿ�
Ø6u1��Sö�ý��lüe÷�1$ÿ��"þ�3�ÿ�
�÷�ö
6�³�þrö"ý$ÿ{þ�ü�1�~�÷�1\ÿ�
Ø6u1��Sö�ý��lüe÷�1$ÿ��"þ�3�ÿ�
�÷�ö	û�öSö.þ
3�õ56 �m
�ã�����û�öSö{þ
ü�ùrû�ö�ö{þ

íC~�uN�\y�L:MOH����\y�uworP�u:s.orP�p�HÖR�s{H�P.or�bH¦~¨L:�\�Ìû�ö�ö{þ|R:�b�(s.orR:HQ��HQLC���\yqx}t}Å�H$�
��~¥R�s{HQL:HKorL:H�orPS�jJ�L:�\��xvHQ�bMwm&J�xvHwo\M:H?~�HNHQxD~¨L:HNHAR:��HQ�Kort}xly{M�i¨M:HNHAR�s{HA�¥HQ�{M�t}R:HA~��\L��\y�L|HQ�Kort}x

o\���"L:HNM:Mhkn�

ä åÞ�&E¡9�æèç Eú9C>�=¯é ê�=ëêÓì�íïîÙ; �2<��
TWVFX�Y�Z\[ä]*Z�]5_"`�a*ced\fhgnm�tvM?x�ortv�U�\y�R?t}P�o�xv�\p$tvuworx(J�L:�\p$L:HNMOM�tv�\PØ�r~|ced�Ý0Ý:`:Y [DV X*Y�Z$[�gnmDM�ROorL�R�t}P�p
�(t}R�sàR�s{H?u:s{�\tvuNHA�r~0J�s���M:tvuNMwmÃR�s�L:�\y�p$sàR�s{H?M�R:HQx}x�orL�HQ���\x}y�R�tv�\Pßm4R:��orP.orx}��M:tvM��r~¥R�s{HÙL:HNM�y�x}R:Mw��GIH
M�s.orx}x���HNM:uQL�t}��HÙHwo\u:s�t}P�R�y�L�PjorP{��uN�\L�L:HNM�JÃ�\P{�"t}P�pWMOuQL:HNHQP{M�s{�\R:MÎ~ L:�\� R�s{H|HQ���\x}y�R�tv�\Pà�r~0o

3M�M�ROorL2uworP��ÃH�~¨�\y�P{��t}P�ó&t}p{�0Ô"�
�¡P�o\���"t}R�tv�\P�R:�?R�s{H¦�Kort}P�ROor�q�(t}P{���w��m�o?M�ROorR�y{M(�.orL(tvMz��tvM�t}��xvH�orRCorx}xßR�t}�bHNMwm"t}P"~��\L��At}P�pbR�s{H

y{M:HQL|�r~(R�s{H�uQy�L�L:HQPSR?M�ROorR�y{M�i¨H$� p{�8$¡ÑD���\x}��t}P�p�&��\L"$�î�R:�\J�JÃHN�	&úk�orP{� R�s{HbJ�s���M�tvuworx¥M�ROorR:HK�r~(R�s{H
J�L�t}�KorL���orP{��M:HNuN�\P{�{orL��qM�ROorLw�
Ä x}x4t}�Korp�HNM2uworPq��H�MhoN��HN��o\M(HQt}R�s{HQLCÐðsÜ�?m�M:y�t}ROor��xvH�~¨�\L(�¥HQ�"�e�.o\M:HN��J�L:�rê�HNuQR:Mwm��\L2Ð��$M�R:M:uQL�t}J�R

~¨�\LDJ�y���x}tvuworR�tv�\P{MzorP{�AROorx}Å"Mw� Ä P�t}�KorR�tv�\P{M¥orL:H2MOoN��HN��o\M�orP�t}�KorR:HN�S�¦�úó{Mwm�orxvMO��uN�\�AJ.orR�t}��xvH2�(t}R�s
�0HQ����L:���2M:HQL:Mw�

ñ



§zs{HÙÛJ9�c¨V�Z\X�gzROor�?�(s{HQL:HzJ�sS�"M�tvuworx�t}P�J�y�RDtvM
uOs{�$M:HQPß�

§zs{Htò�Û�Z5-óÛr`�ROor�U~��\x}xv�w�2MAR�s{HË]�TK��� xv�\p
Í{xvH$�

§zs{HdôCÜ)õ ROor�ßm2x�or��HQx}xvHN�ð�S�Ëxv�\p¤uNHQP�R�LOorx
��HQP{M:t}R����

§zs{H�a*c¨f¿;�Ìwci;�f:`�ROor�IM�s{�w�(t}P�pµM�y�L�~�o\uNHborP{�
uNHQPSR�LOorxAR:HQ�AJÃHQLOorR�y�L:H$mborP{�éuNHQPSR�LOorxK��HQP"�
M�t}R¡���

§zs{HK�hX*c�`nfhX�d�- gAROor�IM�s{���(t}P�p ( s�íÌor��y�P"�
�{orP{uNHNM2~¨�\L2�\P{H¦t}PµHQ��HQL���q$©$©Ù�b����HQxvMw�

§zs{H�öÖVU9m9�`nX{_�dr_SX��"t�orp$LOor� ROor�ðM�s{�w�(t}P�p
R:HQ�AJÃHQLOorR�y�L:H¦o\Mzo�~ y�P{uQR�tv�\PW�r~5�Ko\M:M¥uN���\L��
�"t}P.orR:HÖorP{��orp�H$�

ó�t}p$y�L:HÖÔ"Þ{Ñ�£{or�AJ�xvHAM:uQL:HNHQP{M�s{�\R:M��r~¥R�s{H|�$orL�tv�\y{M¦ROor���ÃHN�µ�(t}P{�����2MÖM�s{���(t}P�pqR�s{H?HQ���\x}y�R�tv�\P �r~
o

3M�

M:�\x�orL(�bHQROorx}x}tvuQt}R���M:ROorLÖi�oÙR:�\ROorx5�r~DÔm� ñ ©bM�R:HQx}x�orL2�b����HQxvMhkn�

�



ål­�¬ï÷�ø�³\´·¼D¿Ã¶�ÇÎ²JH
§zs{HbÍ{L:M:RÙM�R:HQJ{M|t}PUuQL:HworR�t}P�pjoµM:HQL�tvHNMÙ�r~ÎM�R:HQx}x�orL|HQ���\x}y�R�tv�\PU�b����HQxvMAorL:HKR�s{H�u:s{�\tvuNHNM?�r~Ct}P�J�y�R
J.orLOor�bHQR:HQL:MqorP{�ËJ�s���M�tvuNM��ÓGIH�J�L:�w��tv��HjoIM:HQxvHNuQR�tv�\PÓ�r~�t}P�t}R�t�orxÎ�Ko\MOM�i¨HNMhk|~¨L:�\�ÏoIx}t}��LOorL��Ë�r~
vwHQL:�r�¡orp�H��Kort}P¤M:HN �y{HQP{uNHji�ù Ä ìàî�k�M:R:HQx}x�orL|�b����HQxvMÙ�(t}R�sUo�LOorP�p�H��r~2�bHQROorx}x}tvuQt}R�tvHNM�i R¡��J�tvuworx}x}�
10−4 ≤ Z ≤ 0.03

kn�l�¡R¥tvM¥orxvM:�ÖJ��$MOM�t}��xvHCR:�Öxv��o\�KJ�L:Hn��uworxvuQy�x�orR:HN�W�b����HQxvM(o\M�R�s{H�M�ROorL�R�t}P�pÙ�b����HQx
i¨M:HNH|�hX.c�`QfhX*d5-5�ÃHQxv�w��~��\L2��HQROort}xvMC�\PµMOoN��t}P�pb�b����HQxvMhkn�l§zs{H�J�s���M�tvuNM�orP{�Wt}P�t}R�t�orx&uN�\P{�"t}R�tv�\P{MC~¨�\L
M�R:HQx}x�orL�HQ���\x}y�R�tv�\P,orL:HAR�s{HQPIMOHQxvHNuQR:HN�jt}P oWM:HQL�tvHNM��r~0ROor���ÃHN�j�bHQPSy{M��A§zs{HNM:H?J�L:�w��tv��HAR�s{H?y{M:HQL
�(t}R�s R�s{H��\L�t}p$t}P.orx��$orL�t�or��xvHbP.or�bH$mDorPIt}P�J�y�RÖ�Ã�N£I�\L|�bHQPSyßmDorP{� o���HNMOuQL�t}J�R�tv�\P,�r~(�(s.orRÖR�s{H
J.orLOor�bHQR:HQL|�bHworP{MÖ�(t}R�s¤oqM:y�p$p�HNM�R:HN�I��Hn~eory�x}RÖJ.orLOor�bHQR:HQLw�W��PàR�s�tvMÖ�¥ow�IHQ��HQL��ào\M:J�HNuQRÖ�r~(R�s{H
M�R:HQx}x�orLKHQ���\x}y�R�tv�\P	L�y�P	uworP��ÃHquN�\PSR�L:�\x}xvHN�4�ðGIHqs.ow��Hµo\����HN�ØR�s{H�or��t}x}t}R¡�ØR:�àxv��o\���\LKMhoN��H�o
uN�\�AJ�xvHQR:H|MOHQRÎ�r~bT ](]5a¤�\J�R�tv�\P{MwmÃorP{�µorxvMO�AR:�bt}�AJÃ�\L�RCR�s{H|�\L�t}p$t}P.orxá
��u
�ö¥ü�
"ý\ö�Í{xvHNM(~¨L:�\��R�s{H
]�TK����uN����H��"tvM�R�L�t}��y�R�tv�\Pß�
YXW%Z WLZCâ���`:�m ��"âX���	���¿_���¢¹út�jb ��`
ç��\y��|y{M�R(u:s{���$M:HÎ�(s{HQR�s{HQL¥R:�ÙM�ROorL�R0~ L:�\�^o�vwHQL:�r�¡orp�HÎ�Kort}PWM:HN �y{HQP{uNHÙi�ù Ä ìàî�kD�b����HQxem"�\L¥�\P{H
�r~4���\y�L0�w�(Pji J�L:HQ��tv�\y{M:x}�bMOoN��HN�.kD�b����HQxvMw����~����\yWorL:H2L�y�P�P�t}P�p¤T ](]5a�~��\LlR�s{H(Í{L:M�R�R�t}�bH$mSR�s{HQP
xvHwoN��HAR�s�tvMÖM:HQR�R�t}P�p�orR�R�s{HA��Hn~�ory�x}R�ù Ä ìàîµx}t}��LOorL����Ùç��\yIuworPßm4s{�w�¥HQ��HQLwm&uOs{�$M:HQP,o��bHQROorx}x}tvuQt}R��
Z
m{orP{�W�Ko\MOM:HNM¥~¨�\L(R�s{H¦J�L�t}�KorL���orP{�qM:HNuN�\P{�{orL��qM�ROorLw�D��~&���\y�orL:H��\P�x}��J�x�orP�P�t}P�pK�\P�HQ���\x}��t}P�p
o?M�t}P�p$xvH�M�ROorLwm{R�s{H�M:HNuN�\P{�{orL��W�Ko\M:M(�ÃHNuN�\�bHNM2t}L�L:HQxvHQ�$orPSRw�
YXW%Z W'V�Ö�û��¿_ó�j�ü«á�j���Ø���j`
�e~{���\y?J�L:HNM:MlÜ2`ngN`Qc5ßnf�Z�� YS`#ßNd�;	-·c gzR�s{HQP�d�-L-�R�s{H¥�\J�R�tv�\P{M��(t}x}x���H0L:HNM:HQR�R:��oÎ��Hn~eory�x}R��$orx}y{H¦i �(s�tvu:s
tvM(y{M�y.orx}x}�WM�y�t}ROor��xvH¦~��\L(�.o\M�tvu$m{M�t}P�p$xvHn��M:ROorL2HQ���\x}y�R�tv�\P*kn�Dç��\y�uworPµorxvMO�8ýßZwd�Y�orP{�ja�d�Ûr`|o?�(s{�\xvH
M:HQR¦�r~0�\J�R�tv�\P{M¦�S��uQx}tvuOÅ�t}P�p��\Pj×ß��o\�àorP{�Iî"oN��H$��ç��\yàuworPjt}�AJ��\L�R�o�§zGð�wsét}P�t}Rw� �{orR¦Í{xvH|t}PSR:�
���\y�LC�\J�R�tv�\P{M2����MOHQxvHNuQR�t}P�pW�.�¬9"Z\fQciþwÿÎV X{V c��FY�d$c��
§zs{H�9�-M;�¾\V X�gA�bHQPSyjtvM�~��\L��\JÃHQLOorR�tv�\P{M��(s�tvuOs orL:H|t}PàM:�\�bHÙ�zoN�µM:J�HNuQt�orxD�\L�ory�R:�\�KorR:HN�4� Ä R

J�L:HNM:HQPSRÙi ��HQL:M�tv�\P�©"�}ª0��k¥R�s{HQL:H|orL:H¦R��0�KJ�x}y�p$t}P{MwÞ

•
�.�¬9"Z\fQc¥]�TK����VFX.V c��FY�d$cß§zs�tvMlorx}xv���2MD���\y?R:�¦t}�AJ��\L�RlorPA�\L�t}p$t}P.orx.§zGÓ�zs�t}P�t}Rw� �{orR�Í{xvH0t}P�R:�
R�s{H|uQy�L�L:HQPSRÎ�\J�R�tv�\P{M�M:HQRw�0§zs�tvMCuworP��ÃH¦y{M:Hn~¨y�x4~��\L2L�y�P�P�t}P�p{m*MhoN��m���t}P.orL�tvHNMÎy{M�t}P�pKÐ�HQR:HQL0� M
t}P�t}Rw� �{orRCÍ{xvHNM(�(s�tvu:s�uN�\�bH��(t}R�s�R�s{H�§zGÓ�zsè�"tvM�R�L�t}��y�R�tv�\Pß�

•
Ü2`¿�K`hgh_"`nf�§zs�tvM�J�x}y�p$t}PbROorÅ�HNMlR�s{H2MOHQxvHNuQR:HN�KM�ROorL�R�t}P�p��b����HQx*orP{�buOs.orP�p�HNM�R�s{H2PSy��Ö�ÃHQLz�r~
�bHNM�sÙJÃ�\t}PSR:M�t}P|t}Rw� s��\R:H�R�s.orR�R�s{H?]�TK��� uN����Hls.o\MDoC�Ko�£�t}�|y��èP�y��Ö�ÃHQLD�r~.�bHNM�s�JÃ�\t}PSR:M
i y{M�y.orx}x}� q$©$©$©�k¥�(s�tvuOs�tvM2MOHQR(t}PqR�s{H�M:�\y�L:uNH¦Í{xvH¬6u1�þ�õ¥ü�´*�

YXW%Z W'Y � _ó�Bû `:���
ñÎHQL:H����\yUuworPØu:s{���$M:HWHQt}R�s{HQL?M:ROorL�ªW�\L?M�ROorLbÔ"��§zs�tvM?tvMÙR�s{Hji p$xv�\�.orxFkÙuN�\PSR�L:�\xz~��\L|R�s{H�x�orR:HQL
J�xv�\R�R�t}P�pAM:uQL:HNHQP{Mwm"orP{�KHQP.or��xvHNM¥���\y�R:�|�"tvM�J�x�oN��HQt}R�s{HQL¥M�ROorL�ªC�\LzM�ROorL¥Ô"�D§zs�tvM0�(t}x}x�J�L:�\�.or��x}�b��H
L:HQ�b�w��HN��orRÎoÙx�orR:HQLC�{orR:H$�

Ò



YXW%Z WMª\c®×��üÖÆû��¿_ó�j���
ìµ�$M:R��r~�R�s{HÎM:uQL:HNHQPbtvM�ROorÅ�HQPby�JK���ÙR�s{HCM:HQL�tvHNM��r~ßM�y��"�eROor�{M0��HQP{�\R�t}P�p|HQ���\x}y�R�tv�\PW�\J�R�tv�\P{Mw��§zs{HQ�
orL:HÖp$L:�\y�JÃHN�µxv�\p$tvuworx}x}��m4H$� p{�Ct}P�t}R�t�orx�uN�\P{�"t}R�tv�\P{M�orL:HÙorx}x�R:�\p�HQR�s{HQLw�¦Ñ�o\u:sà�\J�R�tv�\PjuN�\�bHNM��(t}R�sjo
M�s{�\L�R¥s{HQx}J���HNM:uQL�t}J�R�tv�\Pß�0î��\�bHQR�t}�bHNM¥���\yWuworP�HQP�R:HQLzo�PSy��|��HQLzt}Pqo��Ã�N£4m�M:�\�bHQR�t}�bHNM¥���\y�s.oN��H
oÙx}t}�At}R:HN��uOs{�\tvuNH$�ð}CHQ�bHQ�|��HQLwm{R�s{H�u:s{�\tvuNH�tvM2x}t}�At}R:HN�q~��\LCoÙL:Hwo\M:�\P�/
ô¦HQROort}xvHN�A��HNM:uQL�t}J�R�tv�\P{Ml�r~��(s.orRDR�s{H¥�\J�R�tv�\P{M�����mSorP{�Ùs{�w�ØR�s{HQ�Ùo�á4HNuQRD���\y�LDM�R:HQx}x�orLlHQ���\x}y�R�tv�\P

L�y�P{Mwm�uworP��ÃH(~��\y�P{�bt}PWÐ&HQR:HQL0� M¥�(L�t}R:HQy�J�Í{xvH$m��(s�tvu:s�tvM0�"tvM�R�L�t}��y�R:HN���(t}R�s�R�s{HW]�TK���¯uN����H$��íÎP
R�s{H��\R�s{HQL2s.orP{�4m�R�s{H�s{HQx}J�p$t}��HQP�s{HQL:H¦�At}p$sSRÎ��H�HQP{�\y�p$s�~¨�\L2���\yß�
ål­vÆ��D».¼D¹ ».¸ØÇC² H
§zs�tvM�tvM5�(s{HQL:H¥R�s{H0��y�x}ÅÖ�r~.R�s{H¥M�R:HQx}x�orL�HQ���\x}y�R�tv�\PAtvM����\P{H$��§zs{HQL:H¥orL:H0��y�R�R:�\P{M�R:��M�ROorL�R�orP{�ÙM�R:�\J
R�s{H�HQ���\x}y�R�tv�\P.orL��qM:HN Sy{HQP{uNH$��§zs{H�]�TK���äxv�\p?Í{xvH¦tvMCorxvM:�AM�s{���(P�orP{�Wy�J��{orR:HN��ory�R:�\�KorR�tvuworx}x}�
�"y�L�t}P�pbR�s{H�HQ���\x}y�R�tv�\P.orL��qL�y�Pß�
YXWMVXWLZ��	���j`
���
( x}tvu:Åq�\P�R�s�tvM(R:�AM:ROorL�R2R�s{H�M�R:HQx}x�orL2HQ���\x}y�R�tv�\Pß�
YXWMVXW'V²cÂ�����S_��������
( x}tvu:Åq�\P�R�s�tvM(R:�AHQP{��R�s{H�M�R:HQx}x�orLCHQ���\x}y�R�tv�\P,i t¾~�t}RC����HNM(P{�\RCHQP{�Wt}R:M:HQx¾~nkn�
YXWMVXW'Y\«�`:�m�	������¢�e¤_���bu�mÚ
§zs�tvMCuQxvHworL:M(R�s{H�xv�\pA�(t}P{���w���r~�t}R:M2uN�\P�R:HQPSR:Mw�
YXWMVXWMª�
¬û b ���.������¢<eC_���b �mÚ
§zs�tvM2y�JÃ�{orR:HNM(R�s{H�xv�\pA�(t}P{�������(t}R�s�R�s{H�uQy�L�L:HQP�RÎ�\y�R�J�y�R(~¨L:�\��§zGÓ�zsÙ�
YXWMVXWMÀ����j`'` ��Ú�����¢
§zs�tvM�uworPI�ÃH?R:�\p$p$xvHN�����(s{HQPIt}R�tvM��\PIR�s{H?xv�\pqtvMÖuN�\PSR�t}PSy{�\y{M:x}�ày�J��{orR:HN�4m�orP{�àR�s{HAuQy�L:M:�\L�tvM
M:HQPSR0R:��R�s{H(�Ã�\R�R:�\� M:�����\y�uworP�orx}�¥ow��M¥M:HNHzR�s{HCx�orR:HNM�R0o\uQR�t}��t}R����D§zs�tvMltvM¥orP�P{�w��t}P�pÖt¾~Ã���\yK�zorPSR
R:�AL:Hwo\�qM:�\�bHQR�s�t}P�p�R�s.orR2s.orJ�J�HQP{HN��M:�\�bH�R�t}�bH�orp����N�N�KMO�?���\y�uworPµorxvM:�AR�y�L�Pqt}RC�ráD�
YXWMVXW'Õ � _ó�Bû `:���
ç��\y�uworPq~��\x}xv�w��R�s{H¦xv�\p��r~�M�ROorL�ªÖ�\L2M�ROorLÎÔ"m"y{M:H¦R�s{HNM:H���y�R�R:�\P{M2R:�AM:HQxvHNuQR2�(s�tvuOs��\P{H$�

p



ål­vå������ ÇÎ² H
§zs{HqñÎHQL�R vwM:J�L�y�P�p\��}2y{M:M:HQx}x2�"t�orp$LOor� i¨ñ¬}Îô�knm��(s�tvuOsËM�s{�w�2M

log L/
×
�

��M
log T Hná / � mltvM?R�s{HJ�L�t}�KorL����"t�orp$P{�$M�R�tvuÙR:���\x&�r~�M�R:HQx}x�orL¦HQ���\x}y�R�tv�\Pß�¦��RÎtvMÎ�"tvM�J�x�ow��HN�µ~¨�\L�Hwo\u:sjM�ROorLÎt}P{�"t}��tv�"y.orx}x}���\L

~¨�\Lz�Ã�\R�s�M�ROorL:Mwm{orP{�Wy�JÃ�{orR:HNMCo\MzR�s{H�HQ���\x}y�R�tv�\P�J�L:�\p$L:HNM:MOHNMw�D§zs{H¦R�LOo\u:Å"M2uworPq�ÃHÎx�or�ÃHQx}xvHN�q�(t}R�s
o�R�s�t}L:�K�\orL�t�or��xvH$m�M�y{u:sWo\M0uNHQP�R�LOorx*R:HQ�AJÃHQLOorR�y�L:H��\L0uN�\L:H2�Ko\MOMwm�orP{��uN�\xv�\y�L:HN��o\uNuN�\L:�"t}P�pÙR:��R�s{H
HnáÃHNuQR�t}��H�R:HQ�AJ�HQLOorR�y�L:H$�
YXWMYXWLZ�� ÁÂ� ��¢ ��� ��b�� ÁÂ�u��¢ �
ñÎHQL:Hl���\y|uworPÖHQP�R:HQL5R�s{HlLOorP�p�HNM&�r~�R�s{Hlï i

L
k4orP{��ç�i

T Hná kßo�£"HNMwmw~ L:�\���At}P�t}�Öy��èR:�(�Ko�£"t}�Öy����ÑDPSR:HQL¦o��ÖR:�?s.oN��H,T ](]5a,ory�R:�\�KorR�tvuworx}x}��uworxvuQy�x�orR:H|oÙLOorP�p�H�~¨�\L(���\yß�
YXWMYXW'V²âX���2`M`:�	�¯«á�j`:�j] ���
î��(t}R:u:s�R�s�tvM(�\PqR:�Ùx�or�ÃHQx4R�s{H�uN�\xv�\y�L:Mzt}Pq���\y�L2ñ¬}Îô��(t}R�sqR�s{H¬$�R�L�y{H¿&�M�R:HQx}x�orL(uN�\xv�\y�L:Mw��ç��\y�uworP
o\�rêúy{M:R(R�s{H�uN�\xv�\y�LCM:HQR�R�t}P�p�MÙi¨H$� p{�DsSy{H$m{uN�\P�R�LOo\M�Rhkzt}PqR�s{HÖì�tvM:u¦ROor�ß�
YXWMYXW'Y���� Ã ��`jÚ"_U�Ø×
ç��\y�uworP�x�or�ÃHQxßR�s{H�uQy�L���H�t}P�R�s{H�ñ¬}Îô��(t}R�s�o?R�s�t}L:�q�$orL�t�or��xvH$m.H$� p{��orp�H��\LC�Ko\M:Mw�lò�M:H¦R�s�tvM(R:�
M:HQxvHNuQR2�(s�tvuOs�R�s�t}L:�q�$orL�t�or��xvH$�
YXWMYXWMª���� Ã ��`X�0û	�� �_���¢
§zs{HÙx�or��HQxvM�orL:HAory�R:�\�KorR�tvuworx}x}����HNM:t}p$P{HN�µR:��P{�\R��w��HQL�x�orJßmÃ��y�R¦���\yàuworPà�w��HQL�L�tv��H?R�s{H?M�J.o\uQt}P�p
�(t}R�sµR�s{HÙ�bHQP�yµp$t}��HQPjs{HQL:H$�¦©"�}ªÖtvM�R�s{HÙ��Hn~�ory�x}R�orP{��tvM�y{M�y.orx}x}�qp������µHQP{�\y�p$sß��íÎPjR�s{H|�\R�s{HQL
s.orP{�4m�t¾~����\y vw���\�^t}P����\y��(t}x}x4P{HNHN�qR:�A�KorÅ�H�R�s{H�PSy��Ö�ÃHQLCM��Korx}xvHQLw�
YXWMYXWMÀ�� _����SÚ"_ób2�Ø×
§zs{H��(tv�"R�s��r~�R�s{H�x}t}P{H¦t}P�R�s{H�ñ,}Cô
YXWMYXW'Õ²âX���	�,Z��JâX�.�	�¯V ��âX�.�	���8ZS�u��b|V
ç��\y�uworP�J�xv�\R2HQt}R�s{HQL�M�ROorL�ª��\LCM�ROorLCÔ?�\L2�Ã�\R�sq�(t}R�s�R�s�tvMC�bHQPSy
ål­"! æ�³$ºn½ÃÀ�³$½�ºú¸ØÇÎ² H
��PqR�s�tvM2ROor��M�R�L�y{uQR�y�LOorxß�$orL�t�or��xvHNMCM�y{uOsµo\MCorp�H$m��b����HQxßP�y��Ö�ÃHQLwm{R:�\ROorxß�Ko\M:M�m�uN�\L:H��Ko\M:Mwm"x}y��At¾�
P{�$M�t}R���m.LOo\�"t}y{M�orP{�µor��y�P{�{orP{uNHNMwm�orL:H�J�xv�\R�R:HN��orpSort}P{M�RÎ�\P{H|orP{�\R�s{HQLw�z§zs{H�J�xv�\R�ory�R:�\�KorR�tvuworx}x}�
y�J��{orR:HNM¦R�s�L:�\y�p$s{�\y�R�R�s{H?HQ���\x}y�R�tv�\P orP{���KorPS���$orL�t�or��xvHNM�uworP��ÃH|J�xv�\R�R:HN�IorR¦�\P{uNH$mÃ�(t}R�sjR�s{H
�\J�R�tv�\P��r~�xv�\p$p$t}P�pKR�s{H�o�£�HNMCorP{��u:s{���$M�t}P�pK�{orROoALOorP�p�HNMw�
YXWóª�WLZCâX���	�¬�8��� ]
ñÎHQL:H����\y�uworP�u:s{���$M:H��(s{HQR�s{HQL2R:�bJ�xv�\RCM�ROorL�ª$m�M�ROorLÎÔ?�\LC���\R�s�M�ROorL:MC�\P����\y�L(p$LOorJ�sß�

ªw©



YXWóª�W'V
x #%$ �	�z_ó�uÃ `:�

{zHQxv�w��R�s�tvMCtvM(R�s{H¦�\orL�t�or��xvH��bHQPSyßm{�(s{HQL:H����\y�u:s{���$M:H��(s�tvuOs��\orL�t�or��xvH�R:�AJ�xv�\RC�\PqR�s{H
x
o�£"tvMw�

YXWóª�W'Y&� # �('�_U�� 5�j���Ø���j`
G	t}R�s¤R�s{H�R�s�L:HNH���y�R�R:�\P{M�$¡×4t}P{HworLÙç Ä £�tvM &Om�$¡×5�\pµç Ä £"tvM�&�orP{�d$hªw©*)$ç Ä £"tvM�&A���\yØuworP,J�xv�\R
HQt}R�s{HQL

y
m
log10 y

�\L
10y m��(s{HQL:H y

tvM(R�s{H¦�$orL�t�or��xvH�t}P� �y{HNM�R�tv�\Pß�
YXWóª�WMª+�·��� ��¢ �S�u��b������u��¢ �
ñÎHQL:Hz���\ybuworPbuOs{���$MOH0R�s{HzLOorP�p�HC�r~*R�s{H

x
orP{�

y
o�£�HNM��S�?M:HQxvHNuQR�t}P�pÖo��At}P�t}�|y�� orP{�?�Ko�£�t}�|y��

�\orx}y{H$� Ä Mzy{M�y.orxem*o��Ö�bHworP{M�T ](]5a¤ory�R:�\�KorR�tvuworx}x}��M:uworxvHNM2R�s{HÖo�£�tvM��
YXWóª�WMÀ

y #%$ �	��_ó�uÃ `:�
§zs�tvM¥tvM�R�s{HCx}tvM�R¥�r~ßR:�\p$p$xvHÎ��y�R�R:�\P{MzuN�\PSR�L:�\x}x}t}P�pAR�s{HC�\orL�t�or��xvHNM¥�(s�tvu:sqM�s{�\y�xv���ÃH2J�xv�\R�R:HN���\P�R�s{H
y
�¡o�£"tvMw�
ål­-, È¨¿*³w¸4ºn¿Ã²&¹·¶�ÇC² H
��RCtvMC�r~¨R:HQP���HNM�t}LOor��xvH�R:��Hn£�or�At}P{HÖR�s{H�t}PSR:HQL�P.orx���HQROort}xvM��r~DHwo\uOsµM�R:HQx}x�orLÎ�b����HQx5t}P{�"t}��tv�"y.orx}x}���\L
J�xv�\R0R�s{HCL:HNM�y�x}R:M�~ L:�\�^o¦~�HQ�Ë�b����HQxvM�t}P��\P{HCp$LOorJ�sß�DÐlxv�\R:MzorL:HC�Ko\��HÎ�r~&oÖM:HQxvHNuQR�tv�\PW�r~ßt}PSR:HQL�P.orx
�\orL�t�or��xvHNM���M��\P{HA�\R�s{HQL�t}P�R:HQL�P.orxl�\orL�t�or��xvH�i y{M:y.orx}x}�µR�s{H?�Ko\M:M�uN���\L:�"t}P.orR:H�kÎ~��\L�o�MOHQxvHNuQR�tv�\P �r~
�b����HQxvM�����R�tvM¦J��$MOM�t}��xvHÖR:���w��HQL�x�ow�jR�s{HÖL:HNM�y�x}R:M��r~¥M�y{uNuNHNM:M�t}��HÙ�b����HQxvMwmÃ�\L��KorÅ�HAorPIorP�t}�KorR:HN�
M:HN �y{HQP{uNH$��§zs{HQL:HKtvM|orxvM:��oqM�J�s{HQL:HKL:HQP{��HQL�t}P�pµ�b����H$m5�(s�tvuOs¤M:s{�w�2M|o�M�J�s{HQL�tvuworx0M:ROorL��(t}R�s¤o
M�x}tvuNH2L:HQ�b����HN��MO��R�s{H2t}P�R:HQL�P.orxÃ��HQROort}xvMzorL:H2��tvM�t}��xvH$��§zs{HQL:HÎorL:HCR��¥HQPSR��WM�y��"�eROor�{M�t}PKR�s�tvM0ROor�ßm�M:�
t}RztvMzJ��$M:M:t}��xvHÎR:�Ù�¥�\L�Å��\PW�Öy�x}R�t}J�xvH�t}�Korp�HNMCorRzR�s{H�MOor�bH�R�t}�bH$�l§zs{HQL:H¦tvM2orPq�\J�R�tv�\PqR:�?orx}�zoN�"M
xv���\ÅàorR�R�s{H?x�orR:HNM�RÖ�b����HQxem&M:�Wt}PSR:HQL�P.orxz��HQROort}xvM|orL:HÙ~��\x}xv�w�¥HN� �"y�L�t}P�p�o��b����HQx�M:HN �y{HQP{uNHAL�y�Pß�
Ñ�o\u:sµ�b����HQx&uworP���HÖMOoN��HN��orP{��x�orR:HQLCy{M:HN��o\MÎoAM�ROorL�R�t}P�pb�b����HQx4~��\LÎo?P{HQ��HQ���\x}y�R�tv�\P.orL��qL�y�P
i¨M:HNH¦R�s{HqÛJ9�c¨V�Z\X�g�ROor����HNM:uQL�t}J�R�tv�\P*kn�
YXWóÀ�WLZ.�¦­/'	_ó�
ç��\y�uworP�uOs{���$M:H¦R:�bJ�xv�\R2�KorPS�q�"t¾á4HQL:HQPSR2�$orL�t�or��xvHNMC�\P�R�s{H

y
o�£�tvM�mrêúy{M�R2uQx}tvuOÅq�\P�R�s{H¦��y�R�R:�\P{M

YXWóÀ�W'V � _ó�Bû `:���
Ä M2y{M�y.orxem�u:s{���$M:H�R:�AJ�xv�\R2HQt}R�s{HQL�M�ROorL�ª��\LCM�ROorLCÔ"�
YXWóÀ�W'Y²âX�¿_�`'`10�­,��_��8�����
ç��\yKuworPKHQt}R�s{HQL0J�xv�\R0o�M:HQL�tvHNM0�r~��b����HQxvM0o\M�o�M�R�t}x}x{t}�Korp�H$m�t}PK�(s�tvu:s�uwo\MOH(R�s{HQ�?�(t}x}x{��HC�w��HQL�x�ortv�4m
�\LÎo\MCorP�orP�t}�KorR�tv�\Pß�

ª$ª



YXWóÀ�WMª������ �8�
§zs�tvM2p$t}��HNM(R�s{HÖuQy�L�L:HQPSR2~¨LOor�bH¦PSy��|��HQL��r~�R�s{H|orP�t}�KorR�tv�\Pß�
YXWóÀ�WMÀ\â û �m�mb
§zs�tvM�u:s.orP�p�HNM�R�s{HAM�J�HNHN�j�r~¥R�s{HborP�t}�KorR�tv�\Pßmß�(s�tvu:s tvM¦y{M�y.orx}x}��x}t}�At}R:HN�à�������\y�L ( ÐlòÆ/li¨§zs�tvM
p���HNM2R:�qª$ª$� k
YXWóÀ�W'Õ�ÁÂ� ��¢ �m�
ç��\y�uworP�uOs.orP�p�H�R�s{H

x
orP{�

y
o�£"tvM(LOorP�p�HNM2s{HQL:H

YXWóÀ�W'à\«gZ VüÀ¹WKW5W
Ñ�o\u:s��r~&R�s{HNM:H���y�R�R:�\P{M2o�áÃHNuQR:MzR�s{H��b����HQx�x}tvM:R¦i¨M:HNH��ÃHQxv�w�Îkn� ( uQxvHworL:MzR�s{H�x}tvM�RwmÃª¦M:HQxvHNuQR:MzHQ��HQL��
�b����HQxem�Ô¦HQ��HQL��?ÔrP{�b�b����HQxem	q¦HQ��HQL���qrR�sKHQR:u$�32"i J�t}JÃH�k�xv�\p$tvuworx�í,}ÎM�R�s{H2HQPSR�t}L:HCx}tvM�RCi¨M:��M:HQxvHNuQR:HN�
��HNuN�\�bHNMÎ��HNM:HQxvHNuQR:HN�4m.orP{�q��tvuNH¦��HQL:MOo�kn�
YXWóÀ�W"4�út�jb ��`5� _U�.�
( x}tvu:Å��\PjoA�b����HQx5PSy��|��HQL�R:�bJ�xv�\RÎt}Rw�¥ç��\yµuworP�M:HQxvHNuQR�o\MC�KorPS��o\MÎ���\y�x}t}Å�H$�(��~����\y�M:HQxvHNuQR�o
�b����HQxem*s{�\xv��M:s�t¾~ Rwm.R�s{HQPµM:HQxvHNuQR¦orP{�\R�s{HQLwm.R�s{H|LOorP�p�H��(t}x}x&��H|M:HQxvHNuQR:HN�4�(�e~D���\y�M:HQxvHNuQR�ob�b����HQxem
s{�\xv�qR�s{H�uN�\P�R�L:�\x5Å�HQ��m"R�s{HQP�M:HQxvHNuQR�orP{�\R�s{HQLwm�R�s{H�LOorP�p�H��(t}x}xß�ÃH¦y�P{M:HQxvHNuQR:HN�4�
YXWóÀ�W"6�f%�8��¢ � cÂ� Ã	�
ç��\y�uworP�J�xv�\RCÔ$©A�"t¾á4HQL:HQPSRÎt}�Korp�HNMwm{Hwo\uOs�s.o\M(t}R:M2���(P�ROor�ß�
ål­87:9Ù´Lø ø5¸4¿�°Ã²&°�¿ØÇC² H
§zs{H�R�LOo\�"t}R�tv�\P.orx � t}J�JÃHQP�s.ors�P�J�xv�\RCM:s{�w�2MCuN�\P���HNuQR�t}��H�L:HQp$tv�\P{M�o\MCo|~ y�P{uQR�tv�\Pµ�r~��Ko\M:MCuN���\L:�"t¾�P.orR:HAorP{�µR�t}�bH$��GIH?Hn£"J.orP{���\P�R�s�tvM�tv��Hwo��S��J�xv�\R�R�t}P�p�oK�KorJ�J�HN�d�\ô M�y�L�~�o\uNH?�r~0orP��µ�r~�R�s{H
M�R:HQx}x�orL0HQ���\x}y�R�tv�\P.orL��K�\orL�t�or��xvHNMwmS�(s�tvu:s�t}P{uQx}y{��HNM0uN�\P���HNuQR�tv�\Pßm{o\M0o�~¨y�P{uQR�tv�\P��r~5orP��AR��0�Ù�\R�s{HQL:Mw�
§zs{Hq�KorJËtvMbt}P�p$L:HQ��MOuworxvH��\LKuN�\xv�\y�Lwm¥�(t}R�s	oàM:HQxvHNuQR�tv�\P	�r~¦J.orxvHQR�R:HNM��Ë�¡PØR�s{H�uwo\M:H��r~��Ko\M:M��
uN���\L:�"t}P.orR:H�y{M:HN��o\MKorP��\L:�"t}P.orR:H$m0R�s{HquN�\L:Hq�Ko\M:M�i¨HNMhknm0uN�\PS��HNuQR�t}��H����\y�P{�{orL�tvHNMKorP{��PSy{uQxvHworL
��y�L�P�t}P�p8vw�\P{HNM2uworP���H�����HQL��eJ�xv�\R�R:HN�4�
YXWMÕXWLZC­/'	_ó�;�Â��� ��¢ ���@���m�¿�j`']��¿_ó�j�
Ñ�o\u:sIo�£"tvMCs.o\MÎt}R:M¦�w�(P�LOorP�p�H|MOHQxvHNuQR:�\Lwm*�|y{u:sjx}t}Å�H|R�s{H|�\R�s{HQL�ROor�{Mwm4orP{�µuworPµ��H|J�xv�\R�R:HN�jo\M�o
x}t}P{HworLwm"xv�\pÙ�\L

10y J�xv�\Rw� ( s{���$M:H�o�xv���ÓL:HNM:�\x}y�R�tv�\PIi¨H$� p{�(ªw©=<AklR:�?Hn£"J�HQL�t}�bHQP�Rz�(t}R�s����\y�LzJ�xv�\Rwmo\M(R�s�tvM(�(t}x}xß�ÃH�~eo\M�R:HQLw�2ªw©$©=<�L:HNM:�\x}y�R�tv�\PµM�s{�\y�xv�q�ÃH¦y{M:HN��~¨�\L(J�y���x}tvuworR�tv�\P"�� �y.orx}t}R���J�xv�\R:Mw�

ªwÔ



YXWMÕXW'V����u`:�5�4���
ñÎHQL:HW���\y	uworPËu:s{���$M:HW~¨L:�\� ojM:HQL�tvHNMb�r~�uN�\xv�\y�LKJ.orxvHQR�R:HNMw�Ë§zs{HQL:HqtvMb�\P{HWp$L:HQ�"M:uworxvHqJ.orxvHQR�R:H$m
M�y�t}ROor��xvH¦~��\L(��x�o\u:Å�orP{�q�(s�t}R:H�J�L�t}P�R�t}P�p{�
YXWMÕXW'Y�[ð�j]u��b �	�z_ó�m�
ç��\y�uworPqorR�R:HQ�AJ�RzR:�|M:s{�w�ðR�s{HÎuN�\L:Hn�e�Ko\M:M2�rM�y�L�~eo\uNHÎ���\y�P{�{orL�tvHNMwm"uN�\P���HNuQR�t}��H¦���\y�P{�{orL�tvHNMwm�orP{�
PSy{uQxvHworLÎ��y�L�P�t}P�p vw�\P{HNMw�
YXWMÕXWMª ÁÂ��û `:���
ç��\yj�Öy{M�R�uQx}tvuOÅµ�\Pd}CHQJ�xv�\R¦R:�W�"LOoN�ãR�s{H?p$LOorJ�sß��ô�LOow�(t}P�p�tvM¦ Sy�t}R:HÙR�t}�bHAuN�\P{M�y��At}P�p{mßo\M¦R�s{H
�{orROo?�Öy{M:R2��H�Hn£"R�LOo\uQR:HN��orP{�qR�s{HQP�J�xv�\R�R:HN�4m.orP{�qR�s{HQL:H�tvMCo�-¾Z$c¥�r~D�{orROo?t}PS���\x}��HN�4�
ål­8>:?ð´·¶\À"¸4¹F¹ ²�¿�¸.¼D½�¶WÇÎ²JH
íÎR�s{HQL��\J�R�tv�\P{M�uworP���H|u:s.orP�p�HN�µs{HQL:H$m*M�y{uOsjo\MÎt}�Korp�HÖM:tavwH$m*ñ,}CôãuN�\xv�\y�L¦uN�\PSR�LOo\M�Rwm*~��\PSRÎR���J�H
orP{��M�tavwH$m"J�xv�\R2R¡��JÃHKi JÃ�$M�R:M:uQL�t}J�R2�\LCÐðsÜ��k¥HQR:u$�
ål­8@�A4¼ß²4ÁCB4æD²�».¸UÇC² H
ñÎHQL:HÖ���\yµuworPµxv��o\���\LÎMhoN��H|otÌ:Z��¬9�-v`Qc�`Ùgw`Qc¥Z ß��bZwYS`¿- gÅ/z§zs{HÖÍ{xvHNMÎorL:H®vNt}J�JÃHN�4m*��HNuwory{M:H�R�s{HQ�
orL:H�P{HNuNHNM:MOorL�t}x}�W �y�t}R:H���t}p{�

D ç êµêyîFE&G¤8
Ä MC�r~���HQL:M:tv�\P�©"�}ª0�ØT ](]5a¤s.o\M2y{M:HN��obuQL�y{��H|orJ�J�x}tvuworR�tv�\P�J�L:�\p$LOor�A�At}P�p�t}P�R:HQL�~�o\uNH�i Ä Ðl��k¥t}P
R�s{HÎa�]�ÝÎÜÎaqJ�HQL�x"�b���"y�xvH¥t}PAorPAorR�R:HQ�AJ�RDR:��or�{M�R�LOo\uQR�R�s{Hz��HQROort}xvMD�r~.R�s{HzM�R:HQx}x�orLDHQ���\x}y�R�tv�\PbuN����H
~ L:�\� T ](]5aÓMO�qR�s.orR?orRÙM:�\�bHbJÃ�\t}PSRÙt}P R�s{Hb~ y�R�y�L:H	T ](]5aÓuworP,��HKy{M:HN�I�(t}R�s d\X �jM�R:HQx}x�orL
HQ���\x}y�R�tv�\PµuN����H$� Ä MC�r~���HQL:M�tv�\P�©"�}ª0�?R�s�tvM(tvM2M�R�t}x}xßHn£"JÃHQL�t}�bHQPSROorxe�
s��\R:H�R�s.orR&o(uN�\�AJ�xvHQR:Hl����HQL�s.ory�x��r~"R�s{H��\orL�t�or��xvH�M:HQR�R�t}P�p2J�L:��uNHN�"y�L:HÎi �(s�tvu:sÖtvMßuQL�y{��H$m$orL:u:s.ortvu$m

L�y�����tvM�sßm�s.o\uOÅ�HN��R:�\p�HQR�s{HQLÎHQR:uA�N�N�OkborP{��o\M:M:��uQt�orR:HN� Ä Ð���tvM(J�x�orP�P{HN��~¨�\LC©"�}ª0q"�
!0­�¬>=SE�ÈÎÈi?¹ø�¹ ¸�?à¸4¿�³w²�³\´·¼D¿
§zs{H Ä Ðl��t}P�R�s{H�aD]�ÝÎÜÎaX� 9��â�b���"y�xvHCtvM0R�s{HÎ��Hn~eory�x}Rb]�TK���Ì~¨y�P{uQR�tv�\P�MOHQRw���¡PW�\L:��HQL0R:�Öxv��o\��o
�"t¾áÃHQL:HQP�R¥MOHQR��r~Ã~ y�P{uQR�tv�\P{M0R�s{HQP�oÖ�"t¾áÃHQL:HQP�R��b���"y�xvHCM�s{�\y�xv�K��HCxv��o\��HN�bt}P{M�R:Hwo\���r~�aD]�ÝÎÜÎaX� 9��A�
Ä R5J�L:HNM:HQP�R&R�s�tvM5�Öy{M�R&��H0���\P{Hl�KorP�y.orx}x}��m\��y�R5R�s{HQL:HltvM5P{�2L:Hwo\M:�\P|�(sS��t}R�uworP�P{�\R5�ÃH0ory�R:�\�KorR:HN�
t}P�R�s{H�~¨y�R�y�L:H$�Ci¨ñÎ���0HQ��HQLwm.L�t}p$sSRCP{����R�s{HQL:H�tvM2�\P�x}�WR�s{HÙa�]�ÝCÜ�aX� 9j�^�b���"y�xvH5/ k
!0­vÆëÇA®ÉÈ�Ê�¶�ø5¸.À*´IH�Àà¶�³$½	J
{zHNuwory{M:HØT ](]5aØ�¥o\M���HNM�t}p$P{HN�jR:���0�\L�Å��(t}R�s�]�TK���ët}R¦y{M:HNM¦R�s{H?�\y�R�J�y�R¦Í{xvHNM�~ L:�\� ]�TK���
R:��~¨y�P{uQR�tv�\P�J�L:�\J�HQL�x}���l���¥�\y�xv�WM�y�p$p�HNM�R¥R�s.orR0R�s{H�Hwo\M�tvHNM�R¥�¥ow�KR:�?o\�{orJ�R�T ](]5ajR:�Ùo|�"t¾á4HQL:HQPSR
M�R:HQx}x�orL&HQ���\x}y�R�tv�\P?uN����HDtvMßR:�ÎM�t}�AJ�x}���\y�R�J�y�R5R�s{H0MOor�bHDt}P"~��\L��KorR�tv�\P?o\M¦]�TK���ã����HNMßR:�CM:t}�At}x�orL�x}�

ª0�



P.or�bHN�WÍ{xvHNM(~¨L:�\�^R�s{H��"t¾á4HQL:HQPSR�uN����H$�l§zs{HNMOH�orL:H�R�s{HÅ���AY2--K\m����bY�-ILSm���Z�;"cMK\mJ�FZ�;"cNLSm�� 9�-·cMK$mJ� 9j-·cNL
orP{�Þ���AZ�Y�Í{xvHNMw�
§zs{H|~¨�\x}xv���(t}P�p���HNM:uQL�t}J�R�tv�\P{M�orL:HÙROorÅ�HQP�~ L:�\� R�s{Hbî�§ Ä }�î��(t}Å�tDorR¦õSö�öS÷0ø�ùSù\ûSûSûzüe÷�õ�¸{þ�ü����0ü

����ù	�KA���15*�*�1�1�x�ù\ö�ûj
Bx�
\ù�*�
B��ù�³u
51rû{ùK»�ý2
B��ù�k�ûj
B�PO��5
�1Ö�(s�tvu:sW�(t}x}x�uN�\P�ROort}PWR�s{HC�b�$M�R¥y�J�R:�|�{orR:H
����uQy��bHQP�ROorR�tv�\Pß�0§zs�tvM2tvM2uN�\L�L:HNuQR�o\M2�r~AT ](]5aRQ�©"�}ªQ«�orP{�qR�s{H�uQy�L�L:HQP�R�]�TK����uN����H$�
ª�WMVXWLZ\W%�8bX`TSJ` ���
§zs�tvMÎÍ{xvHÙuN�\P�ROort}P{M�M�R:HQx}x�orL�M�R�y{uQR�y�L:H?orR¦�"t¾á4HQL:HQPSR�orp�HNM��(L�t}R�R:HQP�~¨�\L�J�xv�\R�R�t}P�pWJ�y�L�J��$MOHNMw� Ä J.orL�R
~¨�\L���R�s{H�Í{L:M�R2x}t}P{H¦R�s�tvM(Í{xvH�uN�\P{M:tvM�R:M2�r~���xv��uOÅ�MÎ�r~�M�R:HQx}x�orL2M:R�L�y{uQR�y�L:H$�
UWVYX[Z]\_^`VNacb
ª$�zP�y��Ö�ÃHQLÎ�r~�p$L�tv�qJ��\t}P�R:M�d�P�y��Ö�ÃHQLÎ�r~�x}t}P{HNMC�r~D�\P{H¦��xv��uOÅW�r~�M�R:HQx}x�orL2M�R�L�y{uQR�y�L:H
Ô"�zP�y��Ö�ÃHQLK�r~C�$orL�t�or��xvHNM_d¯P�y��Ö�ÃHQLb�r~ÎuN�\x}y��AP{M�i �KoN�¤�ÃH��"t¾á4HQL:HQPSR?~��\� R�s{H�P�y��Ö�ÃHQLK�r~
�$orL�t�or��xvHNM2x}tvM�R:HN����HQxv���Îk

�"� ( �\P���HNuQR�t}��H|����HQL:M�s{���\RCJ.orLOor�bHQR:HQL
egfihkj;lkZghTmnZo\]bpfNfYqrXsZo\]X;tuj�\vtuX[b
Ñ�o\uOs���xv��u:ÅWM�ROorL�R:M(�(t}R�sµo?s{Hwo\��HQLÎuN�\PSROort}P�t}P�p
ª$�(ì�����HQx5PSy��Ö�ÃHQL
Ô"�(ì�����HQx Ä p�Hbi ��Lhk

§zs{H?R�s{HAuN�\x}y��AP{M��(t}R�sàR�s{Hbo\uQR�y.orx�M�R:HQx}x�orL�M:R�L�y{uQR�y�L:HÙ~¨�\x}xv����m5�\P{H?x}t}P{HÙ~��\L¦Hwo\uOsI�bHNM�sàJÃ�\t}PSRw�
§zs{H?Í{L:M�R�x}t}P{HAtvM¦R�s{Hbt}PSR:HQL�tv�\L|�r~zR�s{HAM�ROorLw�A§zs{H?Í{L:M:RÖÔ"ª?�\orL�t�or����xvH�orL:HA��HNM:uQL�t}��HN�It}PàR�s{Hb��í
�KorPSy.orxe� ( s{HNuOÅÙt}R�~��\LDy�P�t}R:M�orP{�?J�xvHwo\M:H2o\���?R�s{HQ� R:�¦R�s�tvMD�(t}Å�te��§zs{H(uN�\x}y��AP{M�Ô$ÔÖorP{�Ù~ y�L�R�s{HQL
orL:H��AtvM:M�t}P�pAt}P�R�s�tvM(�KorPSy.orxe�
ª$�(ìjo\M:M2uN���\L:�"t}P.orR:H$m�t}P�M:�\x�orL(y�P�t}R:M
Ô"�^}�o\�"t}y{M ( ���\L:�"t}P.orR:H$m.t}P�M:�\x�orL(y�P�t}R:M
�"�(ÐDL:HNMOM�y�L:HbÒ

dyn/cm2
Õ

«{�(ô¦HQP{M�t}R¡�jÒ
g/cm3

Õ
q"�(§&HQ�AJ�HQLOorR�y�L:H�Ò � Õ
ñ �CíÎJ.o\uQt}R¡�IÒ

cm2/g
Õ

��� Ä �"t�or�.orR�tvu|§5HQ�AJÃHQLOorR�y�L:H���LOo\�"tvHQP�RÖÒ ��Õ
Ò"�^}�o\�"t�orR�t}��H¦� Ä �"t�or�.orR�tvu�§&HQ�AJ�HQLOorR�y�L:H ��LOo\�"tvHQPSRÙÒ ��Õð/a/a/DGàL:�\P�pbt}P���í��KorPSy.orx
p"�zï¦ñ

ªQ«



ªw©"�(ï¦ñÎH
ª$ª$�(ï (
ªwÔ"�(ïÜs
ª0�"�(ïÎí
ªQ«{�(ïÜsÎH
ª0q"�(ï¦ì�p
ª ñ �2§&�\ROorx&×4y��At}P{�$M�t}R¡��m{t}P�MO�\x�orL(y�P�t}R:M
ªB���2ÑDP{HQL�p$�Wp�HQP{HQLOorR�tv�\Pµ�S�quN�\PSR�LOo\uQR�tv�\PUÒ HQL�p��Ùp��ÙM�Õ
ª0Ò"�2ÑDP{HQL�p$�Wp�HQP{HQLOorR�tv�\Pµ�S�WPSy{uQxvHworLÎL:Hwo\uQR�tv�\P{MÖÒ HQL�p��|p��ÙM�Õ
ª0p"�2ÑDP{HQL�p$�Wp�HQP{HQLOorR�tv�\Pµt}P�P{HQy�R�L�t}P{�$MÖÒ HQL�p��|pW�ÙM�Õ
Ô$©"�2ÑDP�R�L:�\JS� Ò HQL�p��?p�� � Õ
Ô"ª$�2�¡PSR:HQL�P.orx�ÑDP{HQL�p$�àÒ HQL�p��|p\Õ
Ô$Ô"��}ÎHwo\uQR�tv�\P�LOorR:H®}CÐ�Ð2Þ�J�J�u:s.ort}PßÞ0HnáÃHNuQR�t}��H|ÔrJq�xwâª��\ÔAñ�HQ«
Ô5�"��}ÎHwo\uQR�tv�\P�LOorR:H®}CÐ ( Þ{HnáÃHNuQR�t}��H ( ªwÔ_yéÔÙJq�xw¤sÙªQ«
Ôr«{��}ÎHwo\uQR�tv�\P�LOorR:H®}CÐðsÜ�?Þ�Hná4HNuQR�t}��H®sÙªQ«�yãÔrJW�xwèíÙª ñ
Ô5q"��}ÎHwo\uQR�tv�\P�LOorR:H®}CÐðs|Þ�Hná4HNuQR�t}��H®sÙªQ«syéÔrJW�xw ( ªwÔ_yèñ�HQ«
Ô ñ ��}ÎHwo\uQR�tv�\P�LOorR:H®}CÐ¥íÙÞ{HnáÃHNuQR�t}��HÙíÙª ñ yéÔrJq�xw¤sÙªQ«�yéñÎHQ«
Ôm����}ÎHwo\uQR�tv�\P�LOorR:H®} Ä sÙÞ�Hná4HNuQR�t}��H®sÙªQ«syg���\ÔAñ�HQ«?�3wCs�HwÔ$©
Ô5Ò"�

Cp
dS
dPÔ5p"�2ì�HworP�ì��\xvHNuQy�x�orL2GIHQt}p$sSRwm.t}PµorR:�\�Atvu��Ko\M:M(y�P�t}R:M

�$©"�2ìµt¾£�t}P�p�uN��H¿DKuQtvHQP�R2~��\L(R�s{HQL��b�\s.orx}t}P{H��At¾£"t}P�pµi¨�\L2y�PSy{MOHN�.k
�"ª$�2ìµt¾£�t}P�p�uN��H¿DKuQtvHQP�R2~��\L2uN�\PS��HNuQR�t}��H��At¾£"t}P�pµi¨uN�\P���HNuQR�t}��HÖ��HQxv��uQt}R������At¾£"t}P�pbxvHQP�p$R�s*k
�$Ô"� Ä uQR�y.orx&R:HQ�AJ�HQLOorR�y�L:H�p$LOo\�"tvHQP�R

d log T/d log P

�5�"�(s{�\�b�\xv�\p$�qt}P��\orL�t�orP�RwÞ
d log ρ/d log P

i¨�\L2y�PSy{MOHN�.k
�r«{�(s{�\�b�\xv�\p$�qt}P��\orL�t�orP�RwÞ�ò�z(s{�\��Þ

d log R/d log P
i¨�\L2y�P�y{M:HN�.k

�5q"�(s{�\�b�\xv�\p$�qt}P��\orL�t�orP�RwÞ{Q|z(s{�\��Þ
d log M/d log P

i¨�\L2y�PSy{MOHN�.k

ª0q



ª�WMVXW'V�W%�8��b�SJ` ���
§zs{HNM:HqorL:H��\P�x}�,y{M:HN� ~¨�\L?MOoN��t}P�pj�b����HQxvM�mDM:�����\yØ���µP{�\R?P{HNHN�,R:�µÅ�P{�w�ÌR�s{H�~¨�\L��KorRw��ç��\y
M�s{�\y�xv�4m"s{�w�¥HQ��HQLwm�Å�P{�w�ÓR�s{H¦HN Sy�t}�$orxvHQPSRz~��\L��KorR¥~¨�\L¥���\y�L2M�R:HQx}x�orL(HQ���\x}y�R�tv�\P�uN����H¦orP{��s.oN��H�orP
orJ�J�L:�\J�L�t�orR:H�`~}�c¨f�dmÌwc8���bZwY�`¿- Ê Ë?~ y�P{uQR�tv�\Pß�
ª�WMVXW'Y�W%û ` ��SJ`:�m�
§zs�tvMAÍ{xvH�uN�\P�ROort}P{MKp$xv�\�.orxÎJ�L:�\J�HQL�R�tvHNMb~¨�\LKR�s{H��\y�R�J�y�R��r~�R�s{H�HQ���\x}y�R�tv�\PðuworxvuQy�x�orR�tv�\Pß�ðÑ0o\u:s
uworxvuQy�x�orR:HN��M�R�L�y{uQR�y�L:H��b����HQx5��uNuQy�J�tvHNM2�\P{H�x}t}P{H$�
UWVYX[Z]\_^`VNacb
§zs{HÙÍ{L:M�R�x}t}P{HbuN�\P�ROort}P{M�R�s{H?P�y��Ö�ÃHQL|�r~(uN�\x}y��AP{M�t}PàR�s{Hb�\y�R�J�y�Rw�A§zs�tvM��Kow���ÃHÙxvHNM:M�R�s.orP

�(s.orR2tvM(x}tvM�R:HN��s{HQL:H$�
� tc��Z]b(��tubpa	\�fNVNacbpZ
ª$�(ì�����HQx5PSy��Ö�ÃHQL
Ô"� Ä p�H��r~�R�s{H¦�b����HQx�Ò ��L�Õ
�"�(ìjo\M:Mwm"t}P�M:�\x�orLCy�P�t}R:M
«{�(ñ�HQx}t}y�� i¨ñÎ���"L:�\p�HQP�Hn£"s.ory{M�R:HN�.kzuN�\L:H��Ko\M:Mwm"t}P�M:�\x�orL(y�P�t}R:M
q"� ( orL��Ã�\P"�úíC£���p�HQP¤i¨ñ�HQx}t}y���Hn£"s.ory{M�R:HN�.kzuN�\L:H��Ko\MOMwm"t}P�M:�\x�orL2y�P�t}R:M
ñ �CíC£"��p�HQP"��s�HN�\P,i ( orL��Ã�\P�Hn£"s.ory{M�R:HN�.kzuN�\L:H��Ko\M:M�m"t}P�M:�\x�orL(y�P�t}R:M
���zxv�\pbLOo\�"t}y{M�m�t}P�M:�\x�orL2y�P�t}R:M
Ò"�zxv�\pbx}y��At}P{�$M:t}R���m{t}PµM:�\x�orL(y�P�t}R:M
p"�zxv�\pKHná4HNuQR�t}��H�R:HQ�AJÃHQLOorR�y�L:HKÒ � Õ
ªw©"�(xv�\pKuNHQP�R�LOorx5R:HQ�AJÃHQLOorR�y�L:HKÒ � Õ
ª$ª$�(xv�\pb�Ko�£"t}�Öy��äR:HQ�AJ�HQLOorR�y�L:H�Ò � Õ
ªwÔ"�(xv�\pKuNHQP�R�LOorx&��HQP{M�t}R¡�àÒ

g/cm3
Õ

ª0�"�(xv�\pK��HQP{M:t}R���orR(�Ko�£�t}�|y���R:HQ�AJÃHQLOorR�y�L:HKÒ
g/cm3

Õ
ªQ«{��{¥t}P{�"t}P�p�HQP{HQL�p$�W�r~DHQPS��HQxv�\JÃHKÒ HQL�p��ÙM:�\x�orLC�Ko\M:M�Õ
ª0q"�2×4y��At}P{�$M:t}R��q�S�qñÎ���"L:�\p�HQPq��y�L�P�t}P�p{m.t}P�M:�\x�orL(y�P�t}R:M
ª ñ �2×4y��At}P{�$M:t}R��q�S�qñ�HQx}t}y��¯��y�L�P�t}P�p{m�t}P�MO�\x�orL(y�P�t}R:M
ªB���2×4y��At}P{�$M:t}R��q�S� ( orL��Ã�\P���y�L�P�t}P�p{m�t}P�MO�\x�orL(y�P�t}R:M
ª0Ò"�2×4y��At}P{�$M:t}R���uworL�L�tvHN������P{HQy�R�L�t}P{�$M�m�t}P�M:�\x�orL(y�P�t}R:M

ª ñ



ª0p"�2×4y��At}P{�$M:t}R��q�S�WL:HQxvHwo\M:HÖ�r~�Hn£�uNHNM:MzR�s{HQL��Korx&HQP{HQL�p$��m{t}P�M:�\x�orL(y�P�t}R:M
Ô$©"��}Î�\ROorR�tv�\P�J�HQL�tv���4m�t}P��{ow��M
Ô"ª$�

k2 = I/MR2
m"�.o\M:tvuworx}x}��R�s{H|o�£�tvM(�r~�p$��LOorR�tv�\Pµ�\L2�b�\�bHQPSR��r~�t}P{HQL�R�t�o

I
�

Ô$Ô"��{(o\M:H��r~�R�s{H�uN�\PS��HNuQR�t}��HÙHQPS��HQxv�\JÃH$m�t}P�y�P�t}R:MC�r~�R�s{H�M:R:HQx}x�orL2LOo\�"t}y{M
Ô5�"�2§zs�tvuOÅ�P{HNM:MÎ�r~�R�s{HÖuN�\PS��HNuQR�t}��HÖHQP���HQxv�\J�H$m.t}P�y�P�t}R:M2�r~�R�s{H�M�R:HQx}x�orL(LOo\�"t}y{M

!0­vå���½&¿4À�³\´·¼l¿.A�´·¶�³
§zs{HÎ~¨�\x}xv���(t}P�pAtvMzo|x}tvM�Rz�r~5~¨y�P{uQR�tv�\P{Mz�(s�tvu:s�orL:H¦uQy�L�L:HQPSR�x}��t}PWR�s{H Ä Ðl�ÎiYQ¦©"�}ªQ«�kn�l§zs�tvM¥tvMzx}t�or��xvH
R:�Wu:s.orP�p�Hbo\M¦R�s{H?uN����HÙtvM¦uQxvHworP{HN�jy�Jßmßo\����HN�jR:�qorP{��R�L�t}�A�bHN�4�Ö§zs{HÙP.or�bHNM�orL:HAorxvM:��x}t}Å�HQx}�
R:�bu:s.orP�p�H$�
ª�WMYXWLZ¤�u��� `��m�¿���Æ���� 5�jb ���8`:��¢���Ù�� �x�����2�w�S_������¿_ó�j�*�8���m���¿�j�
òÎMhorp�H$ÞlorP.orx}��M:H�z2HQ��uN����H�z(xv�\przz~��\Loz(R:HQL��At}P.orR�tv�\Pkz(L:Hwo\M:�\P5iek
( s{HNu:Å?R�s{H(M�R:HQx}x�orL0HQ���\x}y�R�tv�\PKuN����H5� Mlxv�\p¦Í{xvHzR:����HQR:HQL��At}P{H(�(sS�Ùt}RD~eort}xvHN�borP{�?L:HQR�y�L�P�o¦M�R�L�t}P�p

uN�\PSROort}P�t}P�pqorP�HQL�L:�\L2�bHNM:MOorp�H$�
ª�WMYXW'Vg 	×��m �¡r��Ù��2�x�Æ���� 5�jb ���Æ�������2�
òÎMhorp�H$ÞDu:s{HNu:Å	zz~��\Loz2HQ��uN����H�z2HQL�L:�\L�iek
§zs�tvMzu:s{HNuOÅ�M¥~��\LzorPWHQL�L:�\Lzt}P�R�s{H¦HQ���\x}y�R�tv�\PquN����HÎxv�\p|Í{xvH$m�t¾~&�\P{HÎtvM¥��HQR:HNuQR:HN�WM:HQR:M¥R�s{H�M�ROorR�y{M

�.orLÎorP{��M�R:�\J{M2R�s{H�HQ���\x}y�R�tv�\P�L�y�Pß�
ª�WMYXW'Yg 	`:�m�	�x���=�� 5��bu���� 5�	 	×��m�
òÎMhorp�H$ÞDuQxvHworLoz2HQ��uN����H�z2uwo\uOs{HNM�iek
( xvHworL:M?y�JËorPS�¤uwo\u:s{HN�Ø�$orL�t�or��xvHNMborP{�U�{orROoàorP{�UuQxv�$M:H�Í{xvHWs.orP{�"xvHNM?t}PØR�s{H Ä Ðl�Ö�b���"y�xvH$�

§zs�tvMCM�s{�\y�xv�W�ÃH�uworx}xvHN�W~¨L:�\�rÌO-v`�d\f~�Ü¾�-¾Z�Ý�d�-
�ÆÌOdmÌn_"`hgbt}P�T ](]5a��
ª�WMYXWMª²���8����¢ ���	 ������='	_U�
òÎMhorp�H$ÞDHQ�bHQL�p�HQP{uQ�*z2Hn£"t}R�iek
�¡P�orPWHQ�bHQL�p�HQP{uQ��m�H$� p{���(s{HQP����\yWy{M:HCR:���|�Öy{uOs��bHQ�b�\L���m�R�L��bR:�ÙM�s�y�R¥�����(P�R�s{H�HQ���\x}y�R�tv�\P

uN����H$��§zs�tvM2M�s{�\y�xv�qR�L���R:�bM�R:�\JqR�s{H�uN����H¦t}P�o?P�tvuNH��zoN��m.R�s{HQP<N�VL-#-�t}Rw�
ª�WMYXWMÀ²���� 5�jb ���Æ 5�j`:�j] �x� `:��¢�������'m�
òÎMhorp�H$ÞDHQ��uN����H�z2uN�\xv�\y�Loz(xv�\prz(R:Hn£"R�i���R�ÅÃÞ}Þ R:Hn£�R���y"á4HQLÅÝ¿;��Î`nfnm.t}PSR�Xßk
��t}��HQP�R�s{H�R:Hn£�R2��y"á4HQL2�(s�tvuOs�uN�\PSROort}P{MÎR�s{H�xv�\pK�\y�R�J�y�Rwm*uN�\xv�\y�L2t}Rw����~¥X�tvM(p$t}��HQP�R�s{HQPµ�\P�x}�

uN�\xv�\y�L¦R�s{H|x�o\M:R|XIx}t}P{HNM����e~2XItvM�y�P{��HnÍ{P{HN�jR�s{HQPàuN�\xv�\y�L¦R�s{HÙ�(s{�\xvH|R:Hn£"R���y"áÃHQLbi R�s�tvM�tvM���HQL��
M�xv�w�Îkn�

ªB�



ª�WMYXW'Õg���� 5�jb ���Æ�����u`
òÎMhorp�H$ÞDHQ��uN����H�z2HQ�$orx�i¡gnc¨fnVFX	¾qMhk
ÑD�$orx}y.orR:HNMCR�s{HÖM�R�L�t}P�p�g�t}P�R�s{H|uN�\PSR:Hn£"RÎ�r~DR�s{H Ä Ðl�¥�b���"y�xvH$m.LOorR�s{HQLCR�s.orPµt}P�T ](]5a,�Kort}P

J�L:�\p$LOor�äuN�\P�R:Hn£�Rw�
ª�WMYXW'àg���� 5�jb ���8û `']�¢�_��*�8�8��� ]
òÎMhorp�H$ÞDHQ��uN����H�z(J�x}y�p$t}Pkz(�bHQP�y5i �bHQPSy��.orL �K`nX ; Ý�d\f�k
��t}��HQP�R�s{HC�(tv�"p�HQR,�K`nX ; Ý�d\f�~¨L:�\� GÓ§(§Cî�m�o\����MzHQ���\x}y�R�tv�\P"��uN����HÎM�JÃHNuQt¾Í.u2J�x}y�p$t}P{M��@}CHQR�y�L�P{M

R�s{H �K`nX ; Ý�d\f?�(tv�"p�HQRwm��b���"t¾Í.HN�4� ( �\J���R�s{HQPIa�]�ÝÎÜÎaX� 9��Ì��HQL:M�tv�\PµorP{�qs.o\uOÅWt}Rw�
ª�WMYXW"4g���� 5�jb �������u`']�����Ù ���j��� ×��	�B×
òÎMhorp�H$ÞDHQ��uN����H�z(�$orx}y{H�zz~ L:�\��z(s.o\M:s5i¨M�R�L�t}P�p���-}`Nm�M�R�L�t}P�p�N\`¿��k
}CHQR�y�L�P{M�R�s{H(HQxvHQ�bHQP�R¯N\`¿�Ù�r~*R�s{Hzs.o\M�sAuworx}xvHN����-v`�i¨M:�r��uworx}xvHN�?�ÃHNuwory{M:H¥R�s{Hzs.o\M�s{HNMlorL:H¥P.or�bHN�

o�~ R:HQLCR�s{H�Í{xvHNM2R�s{HQ��L:HQJ�L:HNM:HQPSRhkn�
ª�WMYXW"6g���� 5�jb �������	�z_ó� Ãu` �T���¿�5�4�¿_���¢ �
òÎMhorp�H$ÞDHQ��uN����H�z(�$orL�t�or��xvH�z2M:HQR�R�t}P�p�M�iek
§zs�tvMÖ~ y�P{uQR�tv�\P,tvM|uworx}xvHN� R:��M:HQRÙ��Hn~�ory�x}RÙHQ���\x}y�R�tv�\P¤uN����HKM:HQR�R�t}P�p�M�m�orP{�,M:HQRÖy�JÓi�orL�LOoN�"M|�r~nk

�\orL�t�or��xvHNM2y{M:HN���S��R�s{H�HQ���\x}y�R�tv�\P�uN����H Ä Ðl�n�.î��\�bH��r~&R�s{H¦�$orL�t�or��xvHNMzt}R2M:HQR:M2orL:H¦t}PWR�s{H��Ad$VFX	�Y�
uN�\PSR:Hn£"Rwm.M:�\�bH�orL:H�P{�\Rw�
ª�WMYXWLZ(�g��'m�0���	 ��v�8�8��bu��`
òÎMhorp�H$ÞDHn£�R�LOo\uQRoz(�b����HQx�i¨M�R�L�t}P�p|��-}`QX*d��K`��ßorL�LOoN�WJ��\t}P�R:HQL®�bZwYS`¿- g�k
Ä x}R:HQL�P.orR�t}��H��b����HQxßHn£"R�LOo\uQR�tv�\PqL:�\y�R�t}P{H$��§zs�tvMz�(t}x}x5��H�L:HQ�b�w��HN��t}PW~ y�R�y�L:H¦R:�?�KorÅ�H¦�zoN��~¨�\L
`~}$c¨f�dmÌNc8�A`¿Û�ÌOZwYS`~���bZwYS`¿-z��y�R(t}R(tvM2uQy�L�L:HQP�R�x}�qy{M:HN�W�(t}R�s�§zGÓ�zs�R:�Ap�HQR(�b����HQxvMz~¨�\LCoü�a�bZwY�Í{xvH
i �(s�tvu:sà`~}$c¨f�dmÌNc8�A`¿Û�Ì:Z�YS`~���bZwYS`¿-DuworP�P{�\R0������HQRhkn�D§zs{H��'�bZwY?Í{xvH(tvMlp$t}��HQPKt}P���-v`nX*d5�b`Nm�orP{�AR�s{H
i J��\t}P�R:HQL�R:��orP*k�orL�LOow���x���bZwYS`¿- gAuN�\PSROort}P{M�R�s{HÙPSy��|��HQL:M��r~0R�s{H|�b����HQxvMÎ~¨�\L¦Hn£"R�LOo\uQR�tv�\Pß� Ä P
orL�LOoN�quN�\PSROort}P�t}P�p�R�s{H¦�b����HQx5�{orROo?tvM(L:HQR�y�L�P{HN�4�
ª�WMYXWLZ2Z¤��'m�0���	 ��v�Æ���� 5�jb ���8�8��bu��`8� _����®� �8��b	�
òÎMhorp�H$ÞDHn£�R�LOo\uQRoz2HQ��uN����H�z(�b����HQx�i t}P�R?X �bZwY{k
Ñ�£"R�LOo\uQR:M��b����HQx�X �bZwYKorP{�KL:HQR�y�L�P{M0R�s{HÎ�{orROoÖo\Mzo�M�R�L�t}P�p{�D�¡PK§zGÓ�zsÓuN�\P�R:Hn£�R¥R�s�tvM0Hn£"R�LOo\uQR:M

�b����HQx�X �bZwY�~ L:�\��R�s{H8�a�bY�-5Í{xvH��S�Wuworx}x}t}P�p�f�d\X*Y�Z5���A`~}�c¨f�dmÌwc8���bZwY�`¿-·�
ª�WMYXWLZ�V ¢ �5�v�Æ�p����_�`:�uÃ `:��� �8�jb ��`:�
òÎMhorp�H$Þ�p�HQRozCoN�$ort}x�or��xvH�z(�b����HQxvM�iek
}CHQR�y�L�P{M?o�x}tvM�R|�r~2�b����HQx0P�y��Ö�ÃHQL:M?�(s�tvu:s�orL:H�ow�\ort}x�or��xvH�~��\L|y{M|R:��J�x�ow�I�(t}R�sß����P¤§zGð�ws

uN�\PSR:Hn£"RCR�s�tvMz~¨y�P{uQR�tv�\P�uworx}xvM)¾�`Qc8�q]�TK���3���bZwYS`¿-
��- VFgnc(�\P�R�s{HS�a�bY�-4Í{xvHNM��

ª0Ò



ª�WMYXWLZ�Y�×��	�[�Æ���� 5�jb �����������S_��������mb
òÎMhorp�H$Þ�s.o\Moz2HQ��uN����H�z(R:HQL��At}P.orR:HN�ßiek
}CHQR�y�L�P{M�©?t¾~DR�s{H�HQ���\x}y�R�tv�\PµuN����H�tvMCL�y�P�P�t}P�p{m&ª�t¾~�t}R2tvMCP{�\R2L�y�P�P�t}P�p�orP{��Ô?t¾~�t}RÎtvM(L�y�P�P�t}P�p

orP{�.�r�\LKs.o\M�uQLOo\M�s{HN�4�Ó��P�R�s{Hµ§zGð�wsä��HQL:M�tv�\PËR�s�tvMbÍ{L:M�R�uOs{HNu:Å"MKt¾~�R�s{Hd�bd\V X	�Y�}f¿;�X.X{VFX	¾]��9*V¨Y
�\orL�t�or��xvH�tvMÖMOHQRwm&R�s{HQP¤u:s{HNuOÅ�MÙt¾~Îo<N�VL-#-��¤uworP �ÃHbJÃHQL�~��\L��bHN�,�\P,R�s{HbJ�tv�4��ñ��w� R�s{H�uOs{HNu:ÅItvM
J�HQL�~��\L��bHN�q�Kow�W��HQJÃHQP{���\PqR�s{H�M:J�HNuQt¾Í.u�HQ���\x}y�R�tv�\P�uN����H$�
ª�WMYXWLZmª·`:�2��bc������ 5��b �T��b �mÙ�� ]u` �.�
òÎMhorp�H$Þ�xv��o\� z2HQ��uN����H�z2��Hn~eory�x}R:M�iek
×ß��o\��M�orP{��M:HQR:MzR�s{H��$orL�t�or��xvH�s.o\M�s{HNM(�(t}R�s�R�s{HQt}LC��Hn~�ory�x}RC�\orx}y{HNMw�ð}CHN�"y�P{�{orPSR��;�;�

ª�WMYXWLZmÀ·`:�2��bc������ 5��b �T� ×��	�B×��m�
òÎMhorp�H$Þ�xv��o\� z2HQ��uN����H�z(s.o\M�s{HNM�iek
î�R:HQx}x�orLKHQ���\x}y�R�tv�\Pð�\J�R�tv�\P{M�orL:HqM�R:�\L:HN�Øt}PØs.o\M:s{HNMb�(s{HQL:HqR�s{HWs.o\M�sËÅ�HQ��MborL:HqR�s{H��\orL�t�or��xvH

P.or�bHNMKorP{�UR�s{HWs.o\M�sU�$orx}y{HNMKorL:H�R�s{HW�\orx}y{HNMb�r~�R�s{H��\orL�t�or��xvHNMw�U§zs�tvMÙ~¨y�P{uQR�tv�\PØxv��o\��MAR�s{HNM:H
s.o\M�s{HNMz~¨L:�\�¯t}P�J�y�R(Í{xvHNMwm�MO�?tvM2M:�\�bHQR�t}�bHNM2y{MOHn~ y�xe�
ª�WMYXWLZ�Õ�`:�2��bc������ 5��b �T���jû��O_U�j�	�[��Ù ���j�����5_�û(SJ` �
òÎMhorp�H$Þ�xv��o\� z2HQ��uN����H�z2�\J�R�tv�\P{Mozz~¨L:�\��z^vNt}J"Í{xvH�i�orL�LOoN�|7NV:9P�?Z�;"có9�;"c:k
§zs{H�orL�LOow�¨7NV:9r�ÙZ5;�có9�;"c?tvMAR�s{H��\y�R�J�y�RK~ L:�\� R�s{Hd;�X�7QVU9ðuN�\�A�KorP{���(s�tvuOs	M�t}�AJ�x}�Uy�P2vNt}J{M

o�p$t}��HQPàÍ{xvHKo\M�MhoN��HN�à�(t}R�sØgNd�Ûr`~�A`¿ÛKÌ:ZwYS`~�?Z.9Ãc¨V¨Z\X{g%�ÙceZ]�"7QVU9[��-v`Q�q��~�Í{xvHAP.or�bHNM�t}P¹7QVU9P�?Z�;�có9j;�c
orL:H�L:HNuN�\p$P�tvMOHN�	R:�,�ÃH�t}�AJÃ�\L�ROorPSRWR�s{HQP	R�s{HQ�	uworP	�ÃH�o\uQR:HN�	y�JÃ�\Pß��§zs{Hµy{M�y.orx��¥oN�ËR:�,���
R�s�tvMÖtvM|�(t}R�sØo�uworx}x0M:y{u:sØo\M����Sý5
�Ç�15³u3��m
	1�Ç��\÷�öu
5���{þmÇ5´Sÿ���6uÇ5�u
�÷�´u
���1�¶nþr÷��2
�öÂ¶hù( 5�"ù��5¡�¢ �����u
�÷
¥B
¤Ï�3$ý�3�õ�15
u
�ÿ²¥K�yÏm´ 
���1c¢0º�ºk£¥�(s{HQL:H_¤%��-v`�tvM(R�s{H"vNt}J�JÃHN�WÍ{xvHQP.or�bH
ª�WMYXWLZ�à����m�¿�5�v�Æ���� 5�jb ���Æ�jû��¿_ó�j���
òÎMhorp�H$Þ�L:HNM:HQRoz2HQ��uN����H�z2�\J�R�tv�\P{M�iek
}CHNMOHQR:M|M:�\�bH�HQ���\x}y�R�tv�\P.orL��,uN����H��\J�R�tv�\P{Mw�P�¦HQR:M|uworx}xvHN�ØorRÙR�s{HK�ÃHQp$t}P�P�t}P�pIorP{� �(s{HQPUR�s{H

$z}CHNM:HQR¦íÎJ�R�tv�\P{M�&���y�R�R:�\P�tvMCJ�L:HNM:M:HN� i y�P�x}t}Å�HW`¿Û�Ì:ZwY�`~��Û�d\fnV¨d�ÝO-}`~�Ögw`Qc�c¨VFX	¾rgK�(s�tvu:sµtvMCuworx}xvHN�µ�\P�x}�
orR2R�s{H¦�ÃHQp$t}P�P�t}P�p�kn�
ª�WMYXWLZ(4����m�¿�5�v�Æ���� 5�jb ���Æ�jû��¿_ó�j���;�����k�Æb �5Ùz� ] ` ���
òÎMhorp�H$Þ�L:HNM:HQRoz2HQ��uN����H�z2�\J�R�tv�\P{M]z(R:�Pz2��Hn~�ory�x}R:M
§zs�tvMz~¨y�P{uQR�tv�\P�M:HQR:MCorx}x&�\J�R�tv�\P{M2t}PqR�s{HqÛJ9�c¨V�Z\X�g�ROor��R:�?R�s{HQt}LC��Hn~eory�x}R2�$orx}y{HNMw�

ª�WMYXWLZ(6���] �*�Æ���� 5�jb �
òÎMhorp�H$Þ�L�y�Pkz2HQ��uN����H�ii{z���\xvHworP,X*Z ßQZ\f.N�m2{z���\xvHworPàgnced\fQc ��-v`�k
§zs�tvMC~ y�P{uQR�tv�\Pjuworx}xvM2R�s{HÙHQ���\x}y�R�tv�\P�uN����H$�(ñ��w��t}R�����HNMÎR�s�tvMÎ�(t}x}x&��HQJÃHQP{����HQL���M�R�L:�\P�p$x}���\P

R�s{H�HQ���\x}y�R�tv�\PUuN����H$���¡P,§zGÓ�zsÌuN�\PSR:Hn£"R?R�s�tvM�~¨y�P{uQR�tv�\P¤xv���\Å"M|orRÙR�s{HK�(tv�"p�HQR:MWi t}P¤R�s{HK�Kort}P

ª0p



J�L:�\p$LOor��k5R:����HQR:HQL��At}P{H¥J.orLOor�bHQR:HQL:Mw���¡R&R�s{HQP?M:HQR:M�M:�\�bH¥��Hn~�ory�x}R��$orx}y{HNMw�&�¡PÙ�b�$M�R�uwo\MOHNM�X*Z ßQZ\f.N
orP{�jgnced$fnc ��-v`ÖM�s{�\y�xv�q�ÃH¦xvHn~ R(y�P{��HnÍ{P{HN�4�
ò�M�y.orx}x}��m�R�s�tvMA~ y�P{uQR�tv�\P��(t}x}xÎuworx}x�ßQZ$f�N R:�Iorx}xv����t}RAR:�j�Ã�\R�s�L�y�PØR�s{H�HQ���\x}y�R�tv�\PðuN����H�orP{�

L:HQR�y�L�P�uN�\P�R�L:�\x�R:�KR�s{HÖy{M:HQLw�C��~(X*Z�ßNZ\f�NWtvM�M:HQRCR:�µªÖR�s{HQPÅßQZ\f.NqtvM2P{�\R¦uworx}xvHN��orP{�µR�s{HÖ~ y�P{uQR�tv�\P
�(t}x}xßP{�\R2L:HQR�y�L�P�y�P�R�t}xßR�s{H�HQ���\x}y�R�tv�\P�uN����H¦s.o\MzÍ{P�tvM:s{HN�qL�y�P�P�t}P�p{�
§zs{HÙ~¨y�P{uQR�tv�\P u:s{HNuOÅ�MÖR�s{H?�Kort}PàJ�L:�\p$LOor�ÉR:�qM:HNH?t¾~0t}R�M:s{�\y�xv�IM�ROorL�R�~ L:�\�ëorPàt}P�J�y�RÖ�b����HQx

�(s�tvu:s�tvM¥P{�\R(J.orL�R2�r~�R�s{H"ù Ä ìàî�x}t}��LOorL����l�e~�M:��m"�\L(t¾~lgnced\fQc ��-v`�tvMzM:HQRzR:�qª$m�R�s{HQPqR�s{H�HQ���\x}y�R�tv�\P
uN����H�tvM(M�ROorL�R:HN�W~¨L:�\�äoÙy{M:HQL���M�JÃHNuQt¾Í.HN�qt}P�J�y�R2�b����HQxe�
�¡R&tvM�y�JÙR:�CR�s�tvM&~¨y�P{uQR�tv�\PÙR:��y�JÃ�{orR:H�R�s{HzM�ROorR�y{M��.orLlorP{�|xv�\pÎÍ{xvH0�(t}P{���w�Ëo\M�R�s{H0J�L:�\p$LOor�A�bHQL

�r~�R�s{H Ä Ðl��~¨y�P{uQR�tv�\P�M:HNHNMzÍ{Rw��î�HNH�R�s{H�]�TK��� Ä Ð�����HQL:M�tv�\P�~¨�\L2M�y{uOs���HQROort}xvMw�
}CHQR�y�L�P{Mb]4Ü_¥Xò�t}P�R�s{HÎJ.orL:HQP�R¥~¨�\L�ÅÃmSR�s{H�u:s�t}xv�W����HNM�P{�\R¥L:HQR�y�L�PIi t}R¥Hn£"t}R:M¥�(t}R�s�uN����H¦©�k�orP{�

L:HQR�y�L�P{MÎ©Ùt}P�R�s{H�uwo\MOH��(s{HQL:HAX*Z�ßNZ\f.NKtvM2M:HQRw�
ª�WMYXW'Vr�g�¿�(���T������ 5��b �T���jû��O_U�j�	�
òÎMhorp�H$ÞDMOoN��H�z2HQ��uN����H�z2�\J�R�tv�\P{M�iek
î"oN��HNM¦R�s{HÙuQy�L�L:HQPSR�x}��HQ���\x}y�R�tv�\PIuN����HÙ�\J�R�tv�\P{M�R:�bÍ{xvHNM�m*y{M:y.orx}x}��t}PµJ�L:HQJ.orLOorR�tv�\Pj~��\L�orP�HQ���r�

x}y�R�tv�\P.orL��WL�y�Pß�
ª�WMYXW'VjZ¤�¿�5�v�Æ���� 5�jb ���Æ�jû��¿_ó�j���;� `ó_ó���
òÎMhorp�H$ÞDM:HQRoz2HQ��uN����H�z2�\J�R�tv�\P{M]z(x}tvM�R�iek
î�HQRS�Ad$VFX	�Y�FZ.9�c¨V�Z\X�g%��-·V�gQc��(t}R�s¤R�s{H�x�oN���\y�RÙ~��\L|R�s{H��\J�R�tv�\P{MÙROor�ß�µ×ßtvM�R|t}R:HQ�bM?M�s{�\y�xv�¤�ÃHbt}P

R�s�tvM¥~¨�\L��KorRwÞ^�§¦�ýzÛ�¨�ö|�x©\ÝCÜ�t}P�Ú�� ýJò ���(s{HQL:Hª¦áý(Û�¨�ö tvM¥R�s{H�uN�\�A�b�\Pq��xv��uOÅ�i t}PquworJ�t}ROorxvM0/ knm
©rÝÎÜÌtvMÙR�s{H��\orL�t�or��xvHài t}PUuworJ�t}ROorxvMhknm0Ú�� ý�ò�tvMÙR�s{H�Í{xvHQP.or�bH�t}RÙtvMÙM�R:�\L:HN�¤t}Pß�Iî�R�L�y{uQR�y�L:H$mlte� H$�
M�y��"�eROor�{Mwm�tvM2t}PSR�L:���"y{uNHN���(t}R�s
×5or�ÃHQxeÞ^-}d�Ý:`¿-�c�`~}$c
�\L
î�HNuQR�tv�\PßÞ(gw` ÌNc¨V�Z\X<-¾d�Ý:`¿-
s��\R:H$ÞD�\orL�t�or��xvHNM2�(t}R�s�P{�b�\J�R�tv�\P{MÎorL:H¦R�L:HworR:HN��o\M(P{�\P"��HN�"t}ROor��xvH5/

ª�WMYXW'V2Vg�¿�(���T������ 5��b �T���jû��O_U�j�	�[�����k�|��_�û(SJ`:�
òÎMhorp�H$ÞDMOoN��H�z2HQ��uN����H�z2�\J�R�tv�\P{Moz(R:�Pz^vNt}J"Í{xvH�i¨M�R�L�t}P�p��ð-}`nX�d��K`�k
î"oN��HNM¥R�s{H�uQy�L�L:HQPSR�x}�KHQ���\x}y�R�tv�\PquN����HÎ�\J�R�tv�\P{M0R:�?o"vNt}J�Í{xvHÙi R�s{HCP.or�bHÎ�r~ß�(s�tvuOs�tvM�Í{xvHQP.or�bH�k

M:�?���\y�uworP�xv��o\�WR�s{HQ� orRÎoÙx�orR:HQL2R�t}�bH$�
ª�WMYXW'V2Yg�¿�5�v�Æ 5�j`-�8`:� Ã ��`:�
òÎMhorp�H$ÞDM:HQRoz2uN�\x«z(x�or��HQxvM�iek
î�HQR:M2R�s{H8�bd\VFX �i� 9�-¾cMK5Ì:Z�- g|orL�LOoN���(§zs{HNM:H|orL:H�R�s{H�P.or�bHNMÎ�r~DR�s{H��$orL�t�or��xvHNMCt}P�Hwo\uOsµuN�\x}y��APj�r~

R�s{H,9�-¾cMK�Í{xvH$� Ä xvM:�AMOHQR:M(y�J�R�s{H��bd\V X	�i� 9�-¾cMK5Ì:Z�- g�s.o\M�sß�

Ô$©



ª�WMYXW'V�ª²�¿�5�v�Æ���� 5�jb ���Æ�����	���v�8�8�jb ��`
òÎMhorp�H$ÞDM:HQRoz2HQ��uN����H�z2M:ROorL�Roz(�b����HQx�i t}P�RÙX��*Í{xvHQP.or�bH^ß4k
î�HQR:M(R�s{H�M:ROorL�R�t}P�pb�b����HQxß~¨�\L2M�ROorL�X�R:�?R�s{H¦Í{xvH^ßQ�

ª�WMYXW'V�À²�¿�5�v�Æ���� 5�jb �������	�
òÎMhorp�H$ÞDM:HQRoz2HQ��uN����H�z(�$orL�i¡gnc¨fnV X�¾q�{orROo"mÃgQc¨fhV X�¾���xv��uOÅ�P.or�bH$m4gnc¨fnVFX�¾��$orL�P.or�bH$mÃgnc¨fnV X�¾�P{HQ�(�\orxFk
î�HQR:M�R�s{H|HQ���\x}y�R�tv�\PàuN����H��$orL�t�or��xvH8Ûrd\fhX�d��K`ÙR:��XÃ`n[@Û�d�-l����M:�\�bHÙuQt}L:uQy�t}R:�\y{M¦L:�\y�R:H$�Î�¡P�R�s{H

§zGð�wsØ�b���"y�xvH¥R�s{H¦YSd$ced��$orL�t�or��xvHzM�R:�\L:HNM�R�s{Hz�\L�t}p$t}P.orx"�{orROoÎÍ{xvH(orP{� Ý¿-}Z0Ì¿N�X�d��K`(tvM�R�s{H¥P.or�bH(�r~
R�s{H(ó&í,}�§^} Ä s	uN�\�A�b�\PK��xv��uOÅÙt}PA�(s�tvuOsbR�s{H(�{orROo¦tvMDM�R:�\L:HN�4��§zs{H¦gw`Qc8�A`¿Û�Ì:Z�YS`~��Û�d\fÖ~ y�P{uQR�tv�\P
R�s{HQP�M:HworL:u:s{HNMCR�s{HbY�d$cedA~¨�\L(R�s{H8Ý¿-}Z0Ì¿N�X*d��K`ÙorP{�<Û�d\fnX*d��K`ÖorP{�qMOHQR:Mz�(s.orR(t}RzÍ{P{��M(R:�WX�`n[@Û�d5-·�
§zs�tvM�~¨y�P{uQR�tv�\P tvM|M:u:s{HN�"y�xvHN� R:�q��HbL:HQ�(L�t}R�R:HQP R:�qL:HQ�b����HKR�s{H�YSd$cedjorP{�µÝ¿-}Z0Ì¿N�X�d��K`Wo\M�R�s{HNM:H
orL:H�s{�\L�L�t}��x}�WJ�L:�\p$LOor�A�bHN�4�
ª�WMYXW'V2Õg�.���jû*�Æ���� 5�jb �
òÎMhorp�H$ÞDM�R:�\Jkz2HQ��uN����H�iek
§ßL��¦R:�(M�R:�\JÖR�s{HDHQ���\x}y�R�tv�\P.orL���uN����H$m�t}P|o¥P�tvuNHD�¥ow���lî�s{�\y�xv��uworx}x�o¥Å�t}x}x\~ y�P{uQR�tv�\P�iw�bd\V X	�Y� 9�V¨YKN�VL-#-¨k

êúy{M:R(t}P�uwo\M:H�t}Rz~eort}xvMw�
ª�WMYXW'V2à&���	�z_ó� Ãu` �T� ×��2`Mû	���	�������
òÎMhorp�H$Þ��\orL�t�or��xvH�z(s{HQx}JkzCorL�LOow�Ãiek
Gðs{HQPWuworx}xvHN�WR�s�tvM¥~¨y�P{uQR�tv�\PWL:HQR�y�L�P{MCorP�orL�LOoN�W�r~&M�R�L�t}P�p�M(�r~�R�s{HC~��\L��KorRá$�©\ÝCÜC�CÝ�¬�òèñÎHQx}J

R:Hn£�Rw�N�N�w&��(s{HQL:H_©rÝÎÜ2�CÝ�¬ ò�tvMßR�s{HDP.or�bH0�r~�R�s{H��\orL�t�or��xvH¥orP{��R�s{HÂ$¡ñ�HQx}J�R:Hn£"Rw�N�N�w&btvMß�(s.orR:HQ��HQL
s{HQx}J�R:Hn£"R(���\y��0�\y�xv��x}t}Å�H¦R:�Ko\M:M:��uQt�orR:H¦�(t}R�s�R�s{H�p$t}��HQP��$orL�t�or��xvH$�
ª�WMYXW'Vr4­�K� �8�;� �8�
òÎMhorp�H$ÞÂv�or�bMoz^vwM�iF¢.��orRÜ7�Ë
}CHQR�y�L�P{M(o�x}tvM�R¥�r~ß�Ko\MOM:HNM¥ow�\ort}x�or��xvH�t}P�R�s{HÜù Ä ìàî?x}t}��LOorL��b~��\L¥oÖp$t}��HQP��bHQROorx}x}tvuQt}R�� 7�i �(s�tvu:s

�\P{H��r~�R�s{H¦x}tvM�R2L:HQR�y�L�P{HN�q��� 7�d��Ùg%�"7ng�kn�
ª�WMYXW'Vr6­�K� �8�;���K�
òÎMhorp�H$ÞÂv�or�bMoz^vwM�iek
}CHQR�y�L�P{MÎo?x}tvM�R2�r~��bHQROorx}x}tvuQt}R�tvHNM�ow�\ort}x�or��xvH�t}P�R�s{H�ù Ä ìàî�x}t}��LOorL����

® í°¯�íÎ<�í�9CB@í��
Ò}ªnÕ|Ð��{Ð&�.ÑDp$p$xvHQR:�\Pß��§zs{H�HQ���\x}y�R�tv�\P��r~�xv�����Ko\M:M2M:ROorL:Mw��¬W�CÜCÝ�a*m4ª0q"ª$Þ:�5q"ª$mßª0pm��ª$�
Ò Ô�Õ|Ð��*Ð��*Ñlp$p$xvHQR:�\PjorP{��×l� � tvMOHQxvHQ�\o���ÑDp$p$xvHQR:�\Pß�Î§zs{H|Ñl���\x}y�R�tv�\P��r~ ( ���\x Ä x}p��\xvMw�K]5_"`�Ý¦gnc¨f�Z�þ9._��rgnViÌ:d5-c±�Z�;�fnX*d�-¾muqm��q"Þ « ñ ª.�S«����"m Ä y�p$y{M�RÎÔ$©$©$Ô"�

Ô"ª


