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b1c�de[f4e	g	hjiOke[lnmoe<poqarAmos�mte[p
e�u(s�v"pws�xyp�z|{}f�~Cqapomw�Axye

�]� qa��e�u����:�(�<����v���valTu|��� � qa��e�u��*�<� � �����

� va�n�Zq � u(�ne � e[s c e � s c e�l��A�Ag��D��hjga ���xnmoptpoe�u��[¡a¡}¢:hjgn���yv"rAe[z

£R¤3¥[¦�§©¨nª"¦A« �:qaf¬v"mol��z|�Ce[s�m¯®Cs�pwv"lyraxyvarae[z`°±�����7² c v��ae`f¬v"l}{³�Zqau´e[lAuµmovap�va���©valAu¶v"rAe[z�mtl·u´e � f¬zGq"¸�z|qa¸¹u�º»v � e�e�lnrAmtlye�e � molnr� v"lnrAmtlnr�¸ � qaf¼molys � e[vAz|eD�G� � q}�nxys½uµmt�}mtu�{�uµq	u c e:v"�y�nptmws�v"u´moqal¬qa¸¾¸¿q � fGvapyfGe�u c q��nz[À-��ptu c qAxnr c u c e�{ c v��Ae*~Ze[e�l�xyz|eD�¬molR� � vas½uµmos�e
¸¿q � ��eDs�va�ne[z[Áau c e � e c vAz]~Ce�e[lpom¯u´u´poe:z|u´xy��{¬qa¸�fGe�u c q}�nqapoqara{4q � mtfG�npoe�fGe[lAu¶v©uµmtqAl¬u´q}qapwz]¸¿q � u c e<�<����v"�y� � qTvas c À?Âl¬u c moz»�yva�Ze �
º»e<� � eDz|e[lAu*qAx � �<�n�³v"�n� � qAvAs c valy�mtuµz(v"�n�npomws�v©uµmtqAluµq¬v � eDv"pomoz|u´mws:va�n�npomos[v©uµmtqAl�Ã/�}mo��e[q¬��moz´�npwv�{R��e��}mws�e	� � mo�ae � z[À
b1c e]� � e[z´e�lTu¶v©u´moqal<¸¿q�s�xZz|eDz�qAl�u c e»�©v"pomo�nv"u´moqal�qa¸nqax � � � qA�ZqTz|eD�:¸ � vaf4e[ºÄq �´Å ¸¿q � ��qaf¬v"mol��z|�Ce[s�m¯®Cs/povalnraxZv"raeDz�ÁDº c mws c � � q©�}mo��eDz

v"xnu´qaf¬v"u´mws�rae�lye � v©u´moqalÆqa¸�e�ÇRs�moe�lTumof4�ypte[f4e[lTuµv©uµmtqAlyzRqa¸	�<����� � qAr � v"f¬z'°±z´e�e��n� ��È ¡T¢�Á1�(�»�É��{TfG�CqAz´mtxyfÊqAlË�}q"¸¹u�º1v � e� e[xyz|e�²½À1�(�n�nm¯uµmtqAlyv"popt{AÁyº»e	��e[zµs � mo~Ze	val'e�Ìnv"fG�npoe�q"¸/v¬s�qAf4�ypte�u´e������Í¸¿q � �}mo��e[qR��mwz|�npwv�{�vA�nv"�nu´q � z*v"lZ�u c e	~Ce�lne�®nuµz(q"¸3u c e
�����'v"�n� � qTvas c mol4u c mwz-va�n�npomos[v©u´moqal�À b1c mwz-��e[f4qAlyz|u � v©u´eDz3z|qAf4e1qa¸Zu c e*rae[lne � v"popt{	s�povamtfGeD��~Ce�lye�®nu¶z/q"¸Cxyz|molnr	������z[Ã�molys � eDvaz´e[�
� � q���xys½uµmt�}mtu�{aÁ c mor c e � �^poe��Ae�p¾v"~yz|u � vas�u´moqal�Ánvaly��e[vaz´moe � �ae � mt®Zs[v©u´moqal�À
� � e��}mwz|eD���Ae � z|moqal�qa¸�u c moz � e��Cq � u4º*mopop�v"�n�Ce[v � mol·u c e�� � q�s�e�eD��molnrAz�q"¸:u c e'Î:�n�]��ÂÏÐs�qal�¸¿e � e[lys�e`qalÑ�(qAfGvamtln��}�Ce[s�m¯®Cs

��valnraxZv"raeDz�°±����� È ¡T¢a²½À
Ò'ÓTÔÖÕ´×�Ø §©Ù?¥A« �:qaf¬vamtl��z´�ZeDs�mt®Zs¬pwv"lnrAxyv"rAe[z[Á?�}mw��e�qO�ne��}mos�e�� � mo�ae � Á7�yv � u´mwv"pÄe��©v"poxyv©uµmtqAl�Á/v"�n�yptmws�v"u´moqal³rae[lne � v©uµq � Á7z´q"¸¹u�º1v � e
e�lyramolne�e � molnryÀ
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Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
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��Ó ¥���� �Ó « ��e[z:povalnrAvarae[z:�»keD��m�ke[z�q�� � e�lTu���e�lyqaf�~ � e[x�Ì�v���valTuµv"rAe[z*e[l�uµe � f4eDz:�ne�r/ke�lnmoe�poqarAmos�mte[pJÁC�Ce � f4e�u|u¶v"lTu<lyq"uµvafGf4e[lTu
� È vas[s � q�� �tu � eRpwv�� � q���xys�u´mo�}m¯unke�e�uR� È va�n�npomo�Txne � ��e[zGf·ke�u c q���eDz�¸¿q � fGe[ptpoe[z[À��»moe�lÆ�Axye`poe[zGpwv"lyrAv"rAe[z4�»keD��m�ke[z�vamte[lTu·ke�unkex�uµmtpomoznkeDz
��e[�nxnmwz(��eDz:��m��[vamtlye[z(� È valnl1ke[e[z[Án�Ze[xO� È ke�uµxy��eDz*qalTu�ke�unke�s�qalyzµvas � ke�e[z1vax�Ì`f·ke�u c q���qAptqAramoe[z*��e4s�qAlys�e[��u´moqal'e�u:v"x�Ì�qaxnu´mopoz:� È vamo�nedv4p È mof4�yp�ke[fGe�lTuµv"u´moqal���e�u´e[ptpoe[z*va�n� � q}s c e[z[À
�Äe � v"�n�Cq � u-�}moz´e dv	�©vaptmw��e � pte:z´s c ke�f¬v�r/ke[l1ke � vap}�ne:s�qAlys�e[��u´moqal¬e�u»� È mof4�yp�ke[fGe�lTuµv"u´moqalR� È e�l}�}m � qalylne�fGe�lTu¶z/�ZqAx � pteDz-pwv"lnrTv"raeDz

�»keD��m�ke[z[Áa�Txne�lnqAxyz]v��Aqalyz/�»ke[s � mtu-�yv � v"moptpoe�x � z/poq � z-��xRz´{}fG�ZqTz|moxnf¼�(�»� z|x � pov � ke[x�u´mopomozµv©uµmtqAl4poqarAmos�mte[ptpoe	°J�y� ��È ¡T¢"²�À]�Äe(z´s c ke�f¬v
�Ce � f4e�u�pwv�r/ke[l1ke � v"u´moqal�vax�u´qAf¬v©u´mw�Txne� È mof4�yp�ke[fGe�lTuµv"u´moqalyz�e�ÇRs�vas�e[z��Cqax � poe[z	� � qAr � v"fGfGe[z�keDs � m¯u¶z	�nv"lZz	xnl³pwv"lnrTv"rAeR�Äke[�nm�keAÀ
�*®Zl���e4�©v"pomo�ne � s�eGz´s c ke�f¬vnÁClnqAxyz��Äke[s � mo�aqAlyz�xylOe�Ì�e[f4�ypte¬s�qAfG�npte�u��ne�pwv"lnrTv"rAe��»keD��m�ke	�Cqax � pwv�z´�1keDs�mt®Zs�v"u´moqalO��e4�nmoptqau´eDz<�ne
s�v � uµe[z»r � v"� c mo�TxneDz�À-�Äe�povalnrAvarae:lnqaxyz1�Ce � fGe�u���e�s�q �´� qa~Cq � e � pteDz*v��©v"lTuµvarae[zÄ�Txne�p È qal�v©u´u � mt~nxye<r/ke�l1ke � v"poe�fGe�lTuÄvax�ÌRpwv"lnrTv"raeDz
�»keD��m�ke[z'Ã � � q���xZs½u´mo�}m¯unke�vAs�s � xneAÁ*� � qar � v"fGf¬v©uµmtqAlË��e c v"x�u�lnmo�ae[vax r � �vas�e dv�xnlye��npoxyz`r � v"lZ��eOv"~Zz�u � vAs½u´moqal�Á*�]ke � m¯®Zs[v©uµmtqAlyz
¸¿q � fGe�popteDz»¸±vas�mtpom¯unke�eDz�À
Î�lne	�Ae � z|moqal � e�uµqaxys c ke�e���e�s�e � va�n�Cq � u��yv � v�� �tu � v4�nv"lyz�pteDz(vas�u´eDz���e��ne	pov¬s�qal�¸�ke � e�lys�e�Î<���]�(ÂÏ2z´x � poe[z:�(qAfGvamtln��}�Ce[s�m¯®Cs

��valnraxZv"raeDz�°±����� È ¡T¢a²½À
��Ø ¦[¥ Õ ª
� �Ó « �?v"lnrTv"raeDz��»ke[��m�ke[z[ÁD�nmtpoq"uµe»�ne»s[v � u´e»r � v"� c mw�TxneaÁ?ke[�©v"poxyv©uµmtqAl��yv � u´moe�popteAÁ©r/ke[l1ke � v"u´e�x � z¾� È v"�y�nptmws�v"u´moqal�Á©r/ke�lymteÄptqAramws�moe�p^À
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Âl s�qalTu � vaz|u uµq v2rae[lne � v"p`�nx � �CqAz´e�pwv"lnrAxyv"rAe2°Ji � �?²�ÁGv
&(���=��	�
���/>������	 ����:<��
�������� � °±�����?²(mwz(v¬pwv"lnrAxyv"rAe<u c v"u:mwz�e�Ì}�
� � e[zµz|mo�aexnlnmw�Axye�po{³q©�ae � u c e'z´�ZeDs�mt®Zs¸¿e[v©uµx � e[z�q"¸(� � qar � vaf¬z
mol v³rAmt�Ae�lË� � qa~ypte[f �nqaf¬v"mol�À Â�u�mwzqa¸¹u´e�lXz|f¬vaptp�v"ly����e��
s�pwv � v©uµmt�Ae(@�mtu f¬v�{ ~Ze uµe�Ì}u´xZv"pq � r � v"� c mosaÀ6�����?z c v��Ae
v"pwz´qË~Ze[e�l s�v"popoe[� �)�(�A:4	'����5B	'��
C&(���=��	�
D:<��
�������� �"/FE G�H Á :I	�5>�
5>:<� q � ��	'�"#2���7:<��
�������� �"/JE g H Á1v"ly�Ñv � e � e�pwv©uµe[��u´q³s�q}q � ��molyv©�
u´moqalXpwv"lnrAxyv"rAe[z E � H valy�Xz´s � mo��u´molnrÑpovalnraxZv"raeDz E �[� H À%�<�n��zc v��Ae<~Ce�e[l�xyz|eD�`mtl��©v � mtqAxyz*��qAfGvamtlZz*z|xys c vAz»®ylyv"lZs�mwv"p�� � q"�
��xys�uµz E �AÁTg�� H ÁAu´e[pte[� c qalye(z|º*mtuµs c mtlnr�z|{�z|u´e�f¬z E ��g}Áy�©¢ H ÁTqa�Ce � v©�
u´molnr�z|{�z|u´e[fGz E �[¡ H Á¾� � q"uµq}s�qapwz E ¢ H Á�v"ly� � qA~Zqau<pwv"lnrAxyv"rAe[z E   H À
��valnraxZv"raeDz¾z|xZs c vaz���K<�]Á b � Ï·v"lZ��z c e[ptpwz�f¬v�{<v"pwz|q*~Ce]s�qAlyz´m¯���e � eD��������z[À
�}q"¸¹u�º1v � e�v � s c mtu´e[s�u´x � e[z-~yvaz´e[�GqAlR�<���?z]� � mof¬v � mtpo{�vamtf v©u

vas c mte[�Tmolnr�¸±vaz|u´e � �ne��ae[ptqA�nfGe�lTuGq"¸<zµv©¸¿e � v"�n�npomws�v©uµmtqAlyz[À��»e��
s�vaxyz´es�qAlyz�u � xZs½uµz�mtl·v��<�n��v"~Zz�u � vAs½u Å e[{�s�qalys�e���u¶z�qa¸1u c e
��qAfGvamtl�Áau c e<�ne��ae[ptqA�Ze � °¿u c v"u»��q}e[zÄlnqau c v��Ae*u´q�~Ze<v�z Å mopopteD�
� � qar � vaf4fGe � ²¾s[v"l�º � mtu´e»fGq � eÄs�qAlys�mwz´e»valy� c mor c e � pte[�ae�p}� � q"�
r � v"f¬z3mol¬pteDz´z/u´mof4eAÀ �-� qar � vaf4fGmolnr(º*mtu c v��<���Ov"pwz|q	s�qalTu � m¯�
~nx�uµe[z4uµq�zµv©¸¿e�u�{³~ZeDs�v"xZz|e`m¯u¬mwzGpteDz´z4e �´� q � �^� � qAlneGu c val·º*mtu c
vÍi � �-À-�:�n��mtu´moqalyvaptpo{aÁ c mor c ��pte[�ae[p»s�qalyz|u � xys½u¶z�u � v"lyz´pov"u´eAÁ-mtl
� � vas�u´mws�eaÁ�molTu´q4u c e � e[xyz|e�qa¸?�©v"pomo�yv©u´eD��s�qafG�Cqalne[lTuµz[À3��q � e�q"�
�ae � ÁAº c e�lGu c e(pwv"lyraxyvarae1mozÄz|f¬vaptpCv"ly�Gz´�ZeDs�mt®Zs"ÁTm¯u»moz]�ZqTz´z´mo~npte
v"lZ�Re[vAz|moe � u´q4~nxnmopw��vax�u´qAfGv"u´mws��©v"pomw�nv©uµmtqAl�v"lZ�¬u´eDz�u1rae[lne � v©�
u´moqal�uµqTqApoz[ÀMLnq � e�Ìnvaf4�ypteAÁ¾u´e � fGmolyv©uµmtqAl�� � qA�Ze � uµmteDz�fGv�{O~Ze
s�qAlyz´mo��e � eD�mt¸7u c e�pwv"lnrAxyv"rAe:mwz1lnqau b x � molnr"�s�qAf4�ypte�u´eaÀ
� ������f¬v�{Ív"pwz|qO~Ze`z|e[e�l vAz�v'º1v�{OuµqO�yv � vafGe�u´e � m���eRv

rae[lne � mws/v"�n�npomws�v©uµmtqAl�q � uµq(��eDz|moralyv"u´e-v*fGe[f�~Ce � qa¸nv*� � qar � v"f
¸±v"fGmopt{AÀ-�X� � qAr � v"f2¸±v"fGmopt{Rmwz*v4z|e�u1qa¸�� � qar � vafGz]u c v©u�z c v � e
e�lyqaxnr c s c v � vas�u´e � mwz�uµmos[zÖu c v©u3m¯u3moz?º»q � u c º c mopte]u´q:z|u´xZ��{�u c e[f
vaz]v�º c qapoeaÀ7ÂlG¸±vas�u[Á}��e[z´mtrAlnmolnr�v��<����vas�u´xyvaptpo{	molT�Aqapo�aeDz7u c e
zµv"fGe �����N����
;��:I	�5>OP��
A��:4OQ/)	R/,E ��g H u c v©u�mwz1xyz´e[��mtl`u c e�z|u´xZ��{
q"¸�v�� � qAr � v"f�¸±v"fGmopt{ÖÃ'vazµz´xnfG��u´moqalyz4u c v©uRv � e�u � xne`¸¿q � vaptp
fGe�f�~Ze � z4q"¸(u c e�¸±v"fGmopt{�valy���©v � mwv©u´moqalZz�vaf4qAlnrOfGe[f�~Ce � z�Àb1c mwz�� � q�s�eDz´z�z c qAxnpw��~ZeÄ�Ze � ¸¿q � fGe[��~Cq"u c ~}{���qaf¬v"mol�e�Ì��Ce � uµz
v"lZ��z´q"¸¹u�º1v � e:e[lnramolne[e � z�À
b1c qaxnr c vas�u´xyvap:xZz|eDzqa¸��<���?z � e[s�q � �Æ~Ze[lne�®yuµz�z|xZs c vaz

� � q���xys½uµmt�}mtu�{aÁ � e�pomova~nmtpomtu�{Rv"ly�MSye�Ì�mo~nmtpomtu�{ E � G�H ÁTmofG�npoe�fGe�lTu´molnr

�����?z]mwz]qa¸¹u´e[l��mtÇ¬s�xnptu1valy�Rs�qTz�uµpt{ E ¡ H À b1c e � e:v � e*u�º»q	f¬v"mol
va�n� � qAvAs c e[z-u´q¬pwv"lnrAxyv"rAe(mof4�ypte[f4e[lTuµv©uµmtqAl�ÁneDvas c º*mtu c z´mtrAlnmt�
®Cs�v"lTu���mwzµva���©v"lTu¶v"raeDz�Ã<u c qAz´e¬u c v©u�v � e¬~yvAz|eD��qAl³s�qafG�nmopoe � z
°¿u � v"lyz´pwv©u´moqal�¸ � qaf%u c eG�<���·uµq�vuµv � rae�u:f¬vas c mtlne�q � i � �7²
v � e'lyq"ueDvaz´{ uµq�º � mtu´eOq � uµq�e�Ì}uµe�ly�¾Á:v"ly�Æe�ÌTuµe�lyz´moqalyz � e��
�Txnm � e<z Å mtpopoz1mol's�qAf4�ymtpoe � u´eDs c lnqAptqAra{Gu c v©u(s�valnlnqau1~Ce�e�Ì��Ce[s½�
uµe[��¸ � qafUT´�nqaf¬v"mol³��e��Ae�poqa�Ce � z2V�@3u c qTz|e¬u c v©uGv � e¬~yvaz´e[�ÍqAl
molTu´e � � � e�uµe � z:v � e�e[vAz|moe � u´q�º � m¯uµe�q � uµq�e�Ì}u´e�lZ�O~nxnu�v � e4poe[zµz
e�ÇRs�moe�lTu E W�H À b1c mwz<mozµz|xye4vapoz´qmofG�yvas�uµz<f¬v"molAu¶v"molyv"~ymtpom¯u�{ E gag H
~Ce[s[v"xyz´eGs�qafG�npoe�Ì�mtu�{�molOu c eRs�qAf4�ymtpoe � ��e�¸¿e[v©u¶z<u c eRz´q"¸¹u�º1v � e
e[lnramolne[e � mtlnrOraqAvapoz�q"¸:xyz|molnrÍv������]À3�:e��Ce�lZ��mtlyr�qAl qA~���e[s��
uµmt�Ae[z[Á�e[m¯u c e � qalne¬q � u c eRqau c e � z|u�{Tpoe¬q"¸*mofG�npte[fGe�lTuµv"u´moqalÍmoz
u c xyz*s c qAz´e�l�Ã3va�n�npomos[v©uµmtqAl�rAe�lne � v"u´q � q � molTu´e � � � e�uµe � À
X e c v��Ae'� � qA�ZqTz|eD� vÍ¸ � v"fGe�º»q �µÅ ¸¿q � u c e���e[�ae[ptqA�nfGe�lTu

qa¸Rv"�n�npomws�v©uµmtqAl rae[lne � v©uµq � z`u c v"u � eDs�qAlys�mopteDz�~Cq"u c v"ptu´e � lyv"�
uµmt�Ae[z E g�Y H ÀÂ�u � e[ptmoe[z�qAl ����#.5>	'��:Z�"+���:4����5>	'��
FE �[��ÁÄ�D  H Á?v�� � qa�
r � vafËu � valyz�¸¿q � f¬v"u´moqal�u´eDs c lnmw�Txne-u c v©u7moz?ºÄe[ptp}z´xnm¯uµe[��uµq:vax�u´qa�
f¬v"u´mws�v"popo{�u � valyz�¸¿q � f molAuµe � � � e�u´e � z-mtlTu´q4s�qAf4�ymtpoe � z E � W�H À � v � �
uµmovap/e��©v"poxyv"u´moqalÍe�Ì��npoqamtuµz Å lnq©º*lÍmol�¸¿q � f¬v©u´moqalÍv"~Cqaxnu�v�� � qa�
r � vaf È z�moln�nxnu�u´q�~Ze`v"~npoe¬uµqOe��©vaptxyv"u´eR�Zv � uµz	qa¸(v'� � qar � vaf
mol�vA���©v"lys�eaÀ�Âl�u c mwz<e�Ì��Ce � mtfGe�lTu�º»e�xyz´e b e[f4�CqyÁ�v��yv � uµmovap
e[�©v"poxyv©uµq � ¸¿q � � E �[Y H À
�:x � ¸ � v"fGe[ºÄq �´Å mwz<z�u � xys�u´x � e[�`molTu´q¬u�º»qRpoe��ae[poz[À b1c e�® � z|u

poe��Ae�p�s�qAlyz|mwz|uµzRqa¸	u c e���e�®ylnmtu´moqal�qa¸�v"l v"~yz|u � vas�uf¬vas c molneaÁ
º c qAz´eqa�Ce � v©uµmtqAlyz4s�v"l ~Ze��}mte[ºÄeD��vaz4rAe�lne � mwss�qafG�ZqAlne�lTu¶z
u c v©u¬s�va��u´x � e�mtfG�Cq � uµv"lTu4qa�Ce � v©u´moqalZz�qa¸�u c e���qAfGvamtl�À b1c e
z´e[s�qaly�4poe��Ae�pnmwz3u c e(��e�®Zlnm¯uµmtqAlRq"¸¾v�fGmws � q"��povalnraxyvaraeÄmtlGuµe � fGz
qa¸Zu c e(va~yz�u � vAs½u/f¬vas c molne*qA�Ze � v"u´moqalyz[Á©u c xyz-� � q©�}mw��molnr�v c mtr c
poe��Ae�p�molTu´e � ¸±vas�e»u´q<u c e�va~yz|u � vas½u/f¬vas c mtlneAÀ b1c e*xZz|e1q"¸Ö�yv � uµmovap
e[�©v"poxyv©uµmtqAlmol`qAx � ¸ � v"fGe�º»q �µÅ moz1u�º»q"¸¿qApo��Áns�q �µ� e[z´�ZqAly��molnr	uµq
eDvas c poe��Ae�p^Ã»mtu:f¬va�yz:val�v"~yz|u � vas�u(f¬vas c molne�mtlTu´q�v"l�e�Ç¬s�mte[lTu
mofG�npoe�fGe�lTuµv"u´moqal�Á*valy� vÍfGmos � qa�^� � qar � vaf mtlTu´q·v"l v"~yz|u � vas�u
f¬vAs c mtlye:� � qar � vaf�À b1c e���e[�ae�poqa�yf4e[lTu»qa¸�u c moz»¸ � v"fGe�º»q �µÅ moz
z´xn�n�Cq � u´eD�~}{Rmoly��xZz�u � {¸¿q � moly��xyz|u � movap�v"�n�yptmws�v"u´moqalyz[À
b1c mwz(�Zv"�Ce � ��e[zµs � mt~Ce[z:v � e[vaptmwz�uµmos�v"�n�yptmws�v"u´moqal'q"¸-qAx � ¸ � v"�

fGe[ºÄq �´Å ¸¿q � u c e�vax�u´qAfGv"u´mws¬rae[lne � v©uµmtqAl�qa¸*�Tmw��e[qOs�v � �³� � mt�
�Ae � z�À b1c mwz(��qAfGvamtl�lyv"u´x � v"popo{R¸¿q � f¬z�vG� � qar � vaf ¸±v"fGmopt{AÁy¸¿q �
º c mos c �<�n��z�v � eGºÄe[ptp-z´xnmtu´eD�¾À X e¬� � e[z´e�lTu�u c eG�ne[z´mtrAl�valy�
�ne�®ylnmtu´moqalOq"¸]vs�qafG�npoe�uµe�������¸¿q � �}mw��e�q���moz´�npwv�{'va�nva��u´q � z[À
�ÄqAlys�e � lymtlnr��Ce � ¸¿q � f¬v"lys�eaÁAºÄe(z c q©º c q©ºÆ�yv � u´mwv"pZe��©v"poxyv"u´moqal
s[v"lÍ{}mte[po��e�ÇRs�moe�lTu�� � mo�ae � z[À'�ÄqAlys�e � lnmolnr�zµv©¸¿e�u�{aÁ3ºÄemtlyz´x � e

ú�ú ò]\�^	� �`_
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u c v©uÄvaptpnrAe�lne � v"u´eD��� � mo�ae � z/s�valG~Ze�� � q©�Ae�l�u´q�u´e � fGmolyv©uµe(v"lZ�
��e�®ylne:z´qafGe�valyv"po{�z|eDz3u c v"u»s[v"l¬r � e[v"u´po{�mofG� � q©�Ae»u c e[m �»� e[ptmwv©�
~nmoptmtu�{aÀ
�:x � s�qAlAu � mo~nx�uµmtqAlyz*s�val�~Ce	z´xnfGfGv � m���eD��vAz»¸¿qapoptq©º�z[Ã

� X e��©vaptmw�nv©uµe�qAx � ¸ � v"fGe�º»q �µÅ q"¸]v"�y�nptmws�v"u´moqal�rAe�lne � v"u´q �
��eDz|moral`qal'v � e[v"pomwz�uµmos<e�Ìnvaf4�ypteAÃ/�Tmw��e[qRs�v � �`��e��}mws�e�� � m¯�
�Ae � z�À

� X e`�ne�®ylne'v��<��� ¸¿q � z´�ZeDs�mt¸¿{}mtlnrÍz´xys c � � mo�ae � z[À b1c moz� e[z|u � mos�u´eD�pwv"lnrAxyv"rAe<vaptpoq©º�z»� � qar � v"f �Ae � m¯®Cs�v©uµmtqAlyz[À
� X e�� � q©�}mo��e�v SZe�Ì�mt~ypte�mofG�npoe�fGe�lTuµv"u´moqal qa¸4u c mwz�pwv"l��
rAxyv"rAe(u c v©u�rAe�lne � v"u´e[z»e�Ç¬s�mte[lTu��Tmw��e[qG� � mo�ae � z[À

� X eGmtpoptxZz�u � v"u´e�u c e4~Ze[lne�®yuµz�q"¸»�<���?z�vaz<v�z´q"¸¹u�º1v � e�v � �
s c mtu´eDs½uµx � eAÀ

b1c e � e[z|uÄqa¸¾u c e:�yv"�Ce � moz]q � rAvalnm �[e[�¬vAz/¸¿qapopoq©º�z�À/�}e[s�u´moqal�g
��eDz´s � mo~ZeDz»qax � ¸ � v"fGe�º»q �µÅ ¸¿q � v"�y�nptmws�v"u´moqal�rae�lye � v©u´q � �ne[z´mtrAl
mol�¸¿x � u c e � ��e�u¶v"mopJÀ*�}eDs½u´moqal��R� � eDz|e[lTuµz1u c e���qAfGvamtl�qa¸3�}mw��e�q
s�v � ��� � mo�ae � z[À ��e[s½uµmtqAl W �ne[zµs � mt~Ce[zu c e�u�º»q"��pte[�ae�p<��e[z´moral�Ã
v"~Zz�u � vAs½u¬f¬vas c molne�v"lZ�·r � va� c mws�z¬vA�nv"��uµq � pwv"lnrAxyv"rAeaÀ��}eDs½�
u´moqal³ ���mozµs�xZz´z´e[z:u c e � e[z´xnptuµz<q"¸1v"�n�ypt{}molnru c mwz�v"�n� � qAvAs c u´q
u c e1�nqaf¬v"mol�qa¸Z�}mw��e�q�� � mt�Ae � z�À3�}e[s�u´moqal G z´xnfGf¬v � m �[e[z?u c e � e��
z´xnp¯u¶z<q"¸/u c moz<e�Ì��Ce � mtfGe[lAu�v"ly�Omo�ne�lTu´mt®ye[z(¸¿x�uµx � e4º»q �µÅ ÁC~Cq"u c
¸¿q � u c e�pwv"lnrAxyv"rAe<valy�Ru c e�¸ � v"fGe�º»q �µÅ À

� � ��# �!�� �,�'��#/����� �

ÂlWv � � e��}moqaxyz��yva�Ze � E g�Y H º»e�� � eDz|e[lTu´e[� v"lXv"�n� � qAvAs c u´q
rae[lne � mws`z´q"¸¹u�º1v � e'��e[z´moral�À ÂlÆu c mwzRv"�y� � qTvas c Á»º»e�s�qalZz|mw��e �
u c e(mof4�ypte[f4e[lTuµv©uµmtqAlRq"¸�v�� � qAr � v"f�¸±vafGmtpo{4vAz]v�rAe�lne � mws*� � q"�
r � v"f�À b1c e��yv � v"fGe�u´e � m��[v©uµmtqAl¬q"¸�u c mwz1rae�lye � mos:� � qar � v"f¼s�q � �� e[z´�ZqAly�nz?u´q��©v � mwv©u´moqalZz?º*mtu c mtl4u c e»� � qAr � v"fX¸±v"fGmopt{4v"ly�4s�val
~Ce � e[� � eDz|e[lTu´e[��xyz´mtlnr�v<fGmos � qa�^pwv"lyraxyvaraeaÀ�� ��	'��#2���7:<��
 �(����� �
mwz�vGz|f¬v"pop � e[z|u � mos�u´e[�`�����Íº c mws c ¸¿q � f¬vaptpo{��e�®ylne[z*u c e�� � q"�
r � v"f ¸±v"fGmtpo{Í°±v"l'molyz|uµvalys�e�qa¸?u c e	� � qar � vaf ¸±v"fGmopt{�moz:z|�Ce[s�m¯�
®yeD�G~T{Gv�fGmos � qa�^� � qAr � v"fR²�valy�Gmwz � e[z|u � mos�u´e[��uµq�v"poptq©ºÆv"lZv"po{A�
z´moz[À b1c e(rae[lne � mws1� � qAr � v"f�mofG�npoe�fGe�lTu´molnr4v�� � qAr � v"f ¸±vafGmtpo{
mwz�s�qAlyz�u � xZs½u´eD�`mtl`u�º»q4pwv�{ae � z[Ánv"lZ�`vax�u´qAf¬v©u´mws<mtlZz�u¶v"lTu´mwv©uµmtqAl
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L7mtrAx � eG�AÃ/i<e[lne � mws�� � qAr � v"f¼molyz�u¶v"lTu´mwv©uµmtqAl�À

mwz��Ce � ¸¿q � fGe[��~}{`� � qAr � v"f z´�Ce[s�mwv"pom��[v©uµmtqAl�°¿m^À eAÀtÁC�yv � uµmovap�e��©v"�
poxyv"u´moqalZ²�ÁTvAz-moptpoxyz|u � v©u´eD�GmtlPL?morax � e	�AÀ b qarAe�u c e � Á"u c e�u�º»q�v"�n�
�yptmws�v"u´moqalyz4q"¸:� � qAr � v"f�z´�ZeDs�mwv"pom �Dv©u´moqal·� � q©�Tmw��e�v�s�qafG�npoe�uµe
�Zv©u c ¸ � qAf v�f4mws � q"��� � qar � vaf u´qÍv"lÑe�ÇRs�mte[lAuGmof4�ypte[f4e[lTuµv©�
uµmtqAl�À
b1c e]va~yz|u � vas½u?fGvAs c molne]mwz¾u c e»�ne�®ylnmtu´moqal�q"¸�u c e-¸¿xnly�yv"fGe�l��

u¶v"p �����"#2��5B	'��
 / q"¸/u c e���qAf¬v"mol�u c v"u<v � e�xyz´e[�`uµqRmtfG�npoe�fGe[lAu
fGe[f�~Ce � z	q"¸*u c e� � qAr � v"f ¸±vafGmtpo{aÀ b1c e�va~yz|u � vas½u�fGvAs c molne

�¿ü7ú��¹û
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mwz(mofG�npte[fGe�lTu´eD�Ovaz:v c mor c po{��yv � v"fGe�u´e � m���e[��pomo~ � v � {AÁyº c qTz|e
�yv � vaf4e�u´e � z � e�� � e[z´e�lTu �)� ��#2��5>	'��
;��: �©v � mwv©uµmtqAlyz¾º*mtu c mol�u c eÄ��q"�
f¬v"mol�ÀÄ�(l}{ramo�ae[l'v"~yz|u � vas�u1f¬vAs c mtlye�� � qAr � v"f � � q©�}mo�ne[z1�©v©�
poxne[zG¸¿q � qa�Ce � v©uµmtqAl·�yv � vafGe�u´e � z�u c v©umoly��mws�v"u´e�u c e���e[z´m � eD�
¸¿xnlys�u´moqalyvaptmtu�{aÀ/���yv � u´mwv"pZe��©v"poxyv©uµq � s�v"l¬e[ptmofGmtlZv©u´e(u c e:rae[lne��� mos�m¯u�{�¸ � qaf u c e*pomo~ � v � {�¸¿xylys½uµmtqAlyz-xyz´molnr<u c eDz|e Å lnq©º*l4�©v"poxne[z
u´q�� � q���xys�eGvalOe�Ç¬s�mte[lTu	mtfG�npoe�fGe�lTu¶v©u´moqal�Á�vaz�z c q©º*l�mol�u c e
~Cq"u|uµqaf z|eDs½u´moqal`q"¸ L7mtrAx � e4�AÀ
b1c e�f4mws � q"��pwv"lnrAxyv"rAe:s�va��u´x � eDz]u c e��©v � mov"u´moqalyzÄº*mtu c mol`u c e

� � qar � vaf ¸±vafGmtpo{'mtl�u´e � f¬z<q"¸�� � ��5 ¸±v"fGmtpo{�fGe�f�~Ze � z���qZÁ�vaz
qa�y�ZqTz|eD�Íu´q � � �Ë¸±v"fGmopt{ f4e[f�~Ce � z�qA�Ze � v"u´eAÁ/º c mos c mozGs[v"���
u´x � eD�·~}{ u c e�va~yz�u � vAs½u¬f¬vas c molneAÀ b1c e'fGmos � qa�^pwv"lyraxyvarae`moz
mof4�ypte[f4e[lTu´e[�GxZz|molnr	v"lGmolTu´e � � � e�uµe � Áaº c mws c mtl}�aq Å eDz/v"~yz|u � vas�u
f¬vas c molneGqa�Ce � v©uµmtqAlyz�~}{�s[v"poptmolnr`u c eRs�q �µ� eDz|�CqalZ��mtlyr�pomt~ � v � {
z´xn~n� � qar � vafGz[À b1c e¬fGmos � qa�^pwv"lnrAxyv"rAe�� � q©�}mo�ne[z�v"l�mtlTuµe � ¸±vas�e
u´q(u c e1v"~Zz�u � vAs½u�f¬vas c mtlneAÁ©v"ly��u c e]molTu´e � � � e�uµe � mtfG�npoe�fGe�lTu¶z7v
f¬v"�n�ymtlnr4¸ � qaf v�fGmws � q"��� � qar � v"f2u´q4u c e	v"~yz|u � vas�u*fGvAs c molneaÀb1c mwz	f¬v"�y�nmtlyr���e��Ce�ly�yz	qalypt{�qal�u c eRfGmos � qa�^� � qar � vaf z|xZs c
u c v©u[Á:ramo�ae[l�v�fGmws � q"��� � qAr � v"f�Á1v��yv � uµmovap:e[��vaptxZv©u´q � Á*º*mtu c
u c e	fGmos � qa�^� � qar � vaf vaz Å lnq©º*l�moln�nx�uDÁye�pomof4molyv"u´e[z:v"pop�qa�Ce � v©�
u´moqalZz3mtl�u c e1molTu´e � � � e�uµe � pteDv��}mtlnr<qalypt{�u c e � e[fGvamtlymtlnr�s�vaptpwz7u´q
u c e	v"~yz|u � vas�u1f¬vAs c mtlyeaÀ b1c xyz[Áyv4�yv � u´mwv"p¾e[��vaptxZv©u´q � s�v"l�� � q"�
��xys�e�val�v"~yz|u � vas�u	fGvAs c molneR� � qar � vaf ¸ � qaf v'ramo�ae[l³f4mws � q"�
� � qar � vaf`Á�vAz*z c q©º*l�mtl`u c e�u´qA��z´e[s�u´moqal`q"¸ L7mtrAx � eG�AÀ
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b1c mwz�z´e[s�u´moqalËmolTu � q���xys�eDz¬u c e��nqaf¬v"mol q"¸�u c e�e�Ì��Ze � mofGe�lTu[Ã
�}mo�ne�qÆva�nva��u´q � �ne��}mos�e³� � mo�ae � z[À � +[	'&(�)� �(& ���;5���# °±q � +[	��
&(�)���)��#�& ²Ämoz»v c v � ��º»v � e�s�qafG�Cqalne[lAu»q"¸?v�s�qAf4�yx�u´e � z´{�z�uµe�f
º c mws c z|u´q � e[z:v"ly��� � q���xZs�e[z:mofGvaraeDz�qal�u c eG��mwz|�npwv�{aÀ��(mw��e�q
s�v � �yz�s�qAlyz´moz|u�qa¸(v'¸ � v"fGe~nx �Ce � Á]valy��vOr � v"� c mws�z�s�qAlAu � qAp¯�
poe � À b1c e !)#2����� ����� ��# mwz¬vO~yval Å q"¸ c mor c z|�Ce�eD��fGe�fGq � {
xyz´e[�Guµq�z|u´q � e*u c e:��mwz´�npov�{G�nv"uµvnÁAmtlZs�poxy��molnr	u c e:s�x �´� e�lTuµpt{4�}m¯�
z´mt~npoe�mtf¬varaeaÀ b1c e �(#2��� � 	'�"/N����
�5>#2��:�: �"# s�qAlyz|mwz|uµz»q"¸?u�ºÄq4f¬v"mol
¸¿xnlys�u´moqalyvaptmtu´moe[z[Ã�� � q���xys�mtlyr(u c e1�Tmw��e[q<z´mtrAlyv"pA¸¿q � u c e*��moz´�npwv�{aÁ
v"lZ��� � q©�}mo�nmtlnr�vas[s�eDz´z7uµq:u c e1¸ � v"fGe1~nx �Öe � u´q	s � eDv©uµe]u c e���mwz��
�npwv�{�mtf¬v"rAeaÀ�i � v"� c mos[z<s�qalTu � qapopoe � z(v"pop7� � q©�}mw��e�z´mof4mopwv � z|e�uµz
q"¸7¸¿xnlys�u´moqalyvaptmtu´moe[z�°±eaÀ ryÀoÁys c valnramolnr�u c e	��mwz´�npov�{ � eDz|qAptx�uµmtqAlZ²½À

��ptu c qaxnr c vaptp(vA�nv"�nu´q � z4� � q©�Tmw��e�z|mofGmtpwv � ¸¿xylys½uµmtqAlyv"pom¯uµmteDz�Á
u c e�m � � � qAr � v"fGfGmtlyr�mtlTuµe � ¸±vas�e�moz4��m �Ce � e[lTu�¸ � qaf��Ae�ly��q � uµq
�Ae�ly�nq � ÁTvaly�Rqa¸¹u´e�l`~Ce�u�º»e�e�l`z|xZs�s�eDz´z´mo�ae(fGq���e[poz»q"¸�u c e�zµv"fGe
vA�nv"�nu´q � À b1c mwz*mwz*u � xne�qa¸/f4qTz�u(�ne��}mos�e[z[ÁZvaly�`moz � e[z´qapo�aeD�~}{
u c e(xZz|e:q"¸���e[�Tmws�e:� � mo�ae � z[À3�(e[�Tmws�e<� � mt�Ae � z/rae[lne � v"popt{Gs�qAlyz´moz|u
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mwzÄu´qG� � q©�}mo��e�vas[s�eDz´z]u´q c v � ��º1v � e:� � v�º*molnr�qA�Ze � v"u´moqalyz[À Lnq �
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� � �'�'9����*�<53����
 �� Æ5 ���!�,�'��#/����� �
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¸¿e � e[lTu�s�v � �nzÖxyz´molnr�v*��e��}mws�e]� � mo�ae � v � s c m¯uµe[s�u´x � eaÀ b1c mwz�z´e � �ae �
s�qalTuµvamtlZz�� � mt�Ae � z¾¸¿q � s[v � �nz¾¸ � qaf v"~Cqaxnu3ga (��m �Ce � e[lAu3�ae[ly��q � z[À
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b1c e � e[f¬v"moly��e � qa¸:u c mozz|eDs½u´moqal ��e�uµvamtpwz4u c e�va�n�npomos[v©uµmtqAl
q"¸7qax � va�n� � qAvas c u´q4u c e�s�qalyz|u � xys½uµmtqAlqa¸7v"l`v"�n�yptmws�v"u´moqalrAe��
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X moly��q©º z´e � �ae � À X e:® � z|u���mozµs�xZz´z»u c e���e�®ylym¯uµmtqAl`qa¸7val�v"~Zz��
u � vas�u�f¬vas c molne�¸¿q � u c e���qaf¬v"mol�ÁZmo��e[lTu´mt®ye[��~}{�z�uµxy��{}mtlyrGu c e
e�Ì�mwz�uµmtlyr���e[�Tmws�eG� � mt�Ae � z�À b1c e�l�ºÄe4��e[zµs � mo~ZeGv����� ¸¿q � u c e
�}mo�ne�q¬� � mt�Ae � z»valy� � e[pov"u´eD����eDz|moral`mwz´z´xne[z[À
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b1c e1v"~yz|u � vas�u7f¬vAs c mtlye]¸¿q � u c e»�Tmw��e[q<� � mo�ae � ��qAfGvamtl�º»vAz3��e��
z´mtrAlne[�� � mof¬v � mtpo{¬~}{Rz�uµxy��{}molnr�u c e�mtfG�npoe�fGe[lAu¶v©uµmtqAl�qa¸�e�Ì�mwz��
u´molnr�� � mo�ae � z[À b1c e`va~yz�u � vAs½u�f¬vAs c mtlyeº1vaz�vapoz´qOmtu´e � v"u´mo�ae[pt{� e�®ylneD�Í��x � mtlnr�u c eR��e[�ae�poqa�yf4e[lTu	q"¸*v'�<���]À X e¬mo�ne�lTu´mt®ye[�
u cy� e[eÄ�yv"u|uµe � lyz7º c mos c v"�y�ZeDv � e[��mol�u c e»e�Ì�moz|u´molnr�� � mt�Ae � z�u c v©u
s�qAxnpw�R~Ce:xyz´e[�Ru´q�raxnmw��e:u c e���e�®Zlnm¯uµmtqAlqa¸?v"~yz|u � vas�uÄf¬vas c mtlne
qa�Ce � v©uµmtqAlyz[À
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s c molneaÀ b1c e � e1v � e]u�º»q:¸¿q � fGz3mol4º c mos c u c moz3�yv"u|uµe � l4va�n�ZeDv � z�Ã
vaz � e��Ce[v©uµe[�Í¸ � v"rAfGe�lTuµz�q"¸:s�q}�neRu c v©u¬��m �Öe � qAlnpt{Í~}{³�nv©u¶vnÁ
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qa�Ce � v©uµmtqAlyz[À
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q"¸��nm �Öe � e�lTuÄº1v�{�z�ÁTv"ly�4u c e�z´s c e[fGe(s c qAz´e�l¬�©v � moe[z-¸ � qAf2�Ae�l��
��q � u´q��ae[ly��q � À b1c e � e�ºÄe � e�z|e[�ae � v"p]q}s[s�x �µ� e�lys�e[z	qa¸*u cn� e�e
q"¸?u c eDz|e���m �Öe � e�lTu�z´s c e[fGe[z»q"¸7Â´�a� �nm �Öe � mtlyr�qAlnpt{mtl�s�e � u¶v"mol
�nv"uµvO°±eaÀ ryÀoÁyu c e4Â´�a�2va�n� � eDz´z¶²½À b1c e[z´e	¸ � v"rAf4e[lTuµz�º»e � e�s[v"���
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b1c moz�mtlyz|u � xys�u´moqal�mwz��yv � vaf4e�u´e � m���eD�:~}{ SZv"rTzÖu´q<z|�Ce[s�m¯¸¿{<º c mws c
zµs c e[f4e�u´q³xZz|e³°¿moly��e�Ì�e[�¾Á»�yv"m � e[�¾Á»q �¬� �ÄÂ|²�Á-v"ly�·u c e��nv©u¶v
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� � eDz´z´mtqAlyz(¸ � qAf qalneG� � mt�Ae � u´q`u c eGlne�Ì}u[Á?ºÄeGs�val�mw��e[lAuµm¯¸¿{�v
z´x�ÇRs�moe�lTu-z´e�u/q"¸Cqa�Ce � v©u´moqalZz�uµq�s�qalyz|u � xys�u/val}{�mtlyz|uµvalys�eAÀ b1c e
z´e�poe[s�u´moqal	qa¸�u c eDz|e»qa�Ce � v©uµmtqAlyz��ne��Ce�ly�nz7lnqau?qAlnpt{�qAl�u c eÄe�Ì}mwz|�
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z´�Ce[s�xypov"u´moqal`qal�u c e�¸¿x�uµx � e�q"¸7u c e	��qAf¬v"mol�À
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b1c e:z´e � mteDz-qa¸�Â´�a�<z-valy�¬poqaramws*qA�Ze � v"u´moqalyz]mtl¬u c mwz]e�Ì�vafG�npte
¸¿qapopoq©ºÆu c e�s�qAf�~nmolyv©uµmtqAlRq"¸?qa�Ce � v©u´moqalZz]�yv"u|uµe � l�Á�v"ly��s�v"l~Ze
s�qAlyz|u � xys½uµe[�³~}{�v � ~nmtu � v � {�z´e[�Txne[lys�eDz�qa¸(v"~yz|u � vas�u�f¬vas c mtlne
qa�Ce � v©uµmtqAlyz[À
Lnq � u c moz��Zv©u|uµe � l�Á<ºÄe�mtlTu � q���xys�e c mtr c e � �^q � �ne � v"~yz|u � vas�u

f¬vas c molne-qA�Ze � v"u´moqalyz[À b1c v"u�mwz�Á©v"~Zz�u � vAs½u�f¬vas c molne-qA�Ze � v"u´moqalyz
º c mws c uµv Å eRz´e[�Txne�lZs�e[z�qa¸�v"~yz|u � vas�u	fGvAs c molne¬qa�Ce � v©uµmtqAlyz�vaz
�yv � vaf4e�u´e � z[À b1c e[z´e��yv � v"fGe�uµe � z�s�q �´� e[z´�Cqaly�u´q¬u c e�s�qalTuµvam¯�
lneD�`¸ � varafGe�lTuµz�u c v"u�¸¿qapopoq©º u c e�s�qaf�~ymtlyv"u´moqal'qa¸3qA�Ze � v"u´moqalyz
�yv"u|u´e � l�À b1c e:e�Ì�vafG�npte�v"~Cq©�ae:moz1s[v"��uµx � eD�¬~}{Gu c e<¸¿qAptpoq©º*mtlyr
v"~Zz�u � vAs½u*f¬vas c molne�qa�Ce � v©uµmtqAl�Ã
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L ØF$ ª�� �?¥#" Ø�$&% Î:z|molnr u c e[z´e �Zv©u|uµe � lyz º*m¯u c e�Ì�mwz�uµmtlnr
e�Ìnvaf4�ypteDz�Á:ºÄe�ºÄe � e�v"~npoeOuµqÑ�ne�®ylneÍv"lXv"~yz|u � vas�u�f¬vas c mtlne
u c v©u�s�qaxypo�Oe�Ì�� � e[zµz�u c e�~Ce c v��Tmoq � q"¸»v"l}{��yv � u´mws�xnpwv � ��e[�Tmws�e
� � mt�Ae � À'��ptu c qAxnr c u c e�{Íº»e � eGu�{}�nmos[v"popt{�e[vAz|{�u´q � eDs�qarAlnm���eaÁ
mtu moz�mtfG�Cq � uµv"lTu uµq � eDv"pom �[e2u c v©u�mtu º1vazWlneDs�eDz´zµv � {Ðu´q
v"~Zz�u � vAs½u1¸ � qAf s�e � uµv"mol'��e�u¶v"mopoz�mtl�q � ��e � u´qRz´e�e�u c e	��m �Öe � e�lTu

�Zv©u|uµe � lyz[À �(À rZÀtÁ<mtlWqAx � e�Ì��Ze � mofGe�lTu[Á<u c eÍe�Ìnv"fG�npoe[z�º»e � e
fGqTz�uµpt{Wº � m¯u´u´e�l ~}{ ��m �Öe � e�lTu³�Ce�qa�ypteAÁ�º c q c vA� ��m �Ce � e[lTu
z|u�{}pteDz qa¸�� � qar � vafGf4molnrZÁ`valy� z´qafGe�uµmtfGeDz uµq}q Å ��m �Ce � e[lTu
va�n� � qAvAs c e[z7uµq�u c e:z´vaf4e(� � qA~npoe�f�À?ÂlRu c mwzÄz´mtu´xyv"u´moqal�ÁAm¯u»º»vAz
lye[s�eDz´zµv � {·u´qÆ��e�uµe � f4molne�m¯¸�u c e³zµv"fGe�¸¿xnlZs½u´moqalZv"pom¯u�{Ës�qaxnpw�
~Ce	mofG�npte[fGe�lTu´eD��º*m¯u c v¬s�qAf4fGqAl�z|u � xys�u´x � eaÁZº c mos c vaptº1v�{�zc v"�n�Ce�lneD�Ruµq¬~Ze�u c e	s�vAz|eAÀ
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Âl�u c mwz�z´e[s½uµmtqAl�ºÄe]� � eDz|e[lTu¾u c e1i � va� c mws�z��:�nv"��uµq � ��v"lyraxyvarae
°^i��(�7²:¸¿q � �}mo�ne�q'��e��}mws�e¬� � mt�Ae � z´�ZeDs�mt®Zs�v"u´moqal�ÀGÂlÍq � ��e � uµq
xyly��e � z|uµv"lZ��º c e � e	u c e�pwv"lyraxyvarae	s�qAfGe[z(¸ � qAf`ÁÖmtu:mwz<mtfG�Cq � �
u¶v"lTu1u´q Å lnq©º�º c v©u*u c e�e[zµz|e[lAuµmovapÖ��v � mwv©uµmtqAlyz1v � e�v"fGqalnr4�}m¯�
�ne�q�vA�nv"�nu´q � z[À b1c e � e[f¬v"moly��e � q"¸�u c e�z|eDs½u´moqal���e[zµs � mt~Ce[z]u c e
�©v � mwv©uµmtqAlyz*u c v©u�e�Ì�mwz�u�~Ce�u�º»e�e�lÍ� � mt�Ae � z(valy�'u c e¬s�q �µ� e[z´�ZqAl��
�nmtlnr�s�qAlyz|u � xys½u¶z(mol�i��:� u c v©u�s�va��u´x � e�u c e[f�À��2s�qafG�npoe�uµe
e�Ìnv"fG�npoe<qa¸7v¬i��(�³z´�Ce[s�mt®Zs[v©u´moqal�mwz1ramo�ae[l�mol'���n�Ce�ly�nm¯Ì��	À
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���Tmw��e[qRva�nva��u´q � moz:s�qAlAu � qAptpoe[�`~}{�z´e�u´u´molnrs�e � uµv"mol'�yv � vaf4e��
uµe � z	z|u´q � e[��mol c v � ��º1v � e � e�rAmoz|u´e � z�qa¸Äu c es[v � �¾À b1c e[z´e � e��
rAmoz|u´e � z c v��ae�vA�n� � e[zµz|eDz�À7��z´mtlnrApte(�yv � v"fGe�uµe � f¬v�{�~Ze<z�uµq � e[�
molf�xnptu´mo�npte � e�rAmoz|u´e � zÄv"ly�qalnpo{¬s�e � uµvamtl�~nmtuµz»q"¸�u c e � e[ramwz�uµe � z
f¬v�{�~Ce�xyz´e[��À b1c xZz(u c eGpov�{Aqax�u:q"¸-u c eG�yv � v"fGe�uµe � z�qAl�u c e� e�rAmoz|u´e � z|�yvAs�e<moz*u c e�® � z|u1f¬v"��q � �©v � mov"u´moqal�~Ze�u�ºÄe[e�l's�v � �nz[À
�(s[s�eDz´zRu´q�u c e � e�rAmoz|u´e � zv � e�� � q©�Tmw��eD� u cn� qaxnr c ��v � moqaxZz

s�qafGf�xylnmos[v©uµmtqAl�z´s c e[fGe[z[À��(z4fGe�lTuµmtqAlne[�³mol�u c e� � e[�TmoqaxZz
z´e[s�u´moqal�ÁAu c e � e:mwzÄv�z|f¬vaptpCl}xnf�~Ce � q"¸��nm �Öe � e�lTu*z´s c e[fGe[z]u c v"u
s[v"l4~Ze*xZz|eD��uµq�s�qafGf�xnlnmws�v©uµe*º*m¯u c v c v � ��º»v � e1��e[�Tmws�e»¸ � qaf
v`� � qar � vaf�À b1c eRs c qamws�e4q"¸*s�qafGf�xnlnmws�v©uµmtqAl�zµs c e[f4eGmwz�u c e
z´e[s�qaly��f¬v©��q � �©v � mwv©uµmtqAl�~Ce�u�º»e�e[l�s[v � �nz[À X e	��e�®ylne	z´e��ae � vap
s�qalys�e���u¶z-uµq4�ne[zµs � mt~Ce�u c e[z´e:lyq"u´moqalZz]qa¸?s�qAf4f�xnlnmws�v"u´moqalvaly�� e�rAmoz|u´e � pov�{Aqax�uDÀ

>:Ø §�¦D¥ % b1c e�® � z|us�qAlys�e[��uRmoz¬u c e ����#.5 º c mws c mwz¬xyz´e[�·uµq
�ne�®ylne:v��ZqAmtlTuÄqa¸�s�qafGf�xnlnmws�v©uµmtqAl�À Lnq � e�Ìnv"fG�npoeaÁau c e<��e[s�pov"�� v©uµmtqAl
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��e�®ylne[z�v�Zq � u�lyv"fGeD� ���/=�E ÁCº c mws c xyz´e[z�v"lOmtly�ne�Ì�e[��s�qaf4�
f�xylnmos[v©uµmtqAl�zµs c e�fGeGv©u�u c e¬Â´�a�¼vA�n� � e[zµz Y"Ìn�a� W À b1c mwz�moz�v
z|uµv"lZ�nv � ��Cq � u*xyz´e[�`~}{Rf¬v"l}{R�}mo�ne�q¬s�v � �nz[À

�Ó�@ "±¥[¦ Ó §©¥ % �Ñz|eDs�qalZ��s�qAlys�e[��u3moz7� � q©�}mo��eD��~}{�u c e #2���(	R/)57��#
��eDs�pwv � v©u´moqal�Áyº c mws c ��e�®Zlne[z c q©ºXu´q`vas�s�e[zµz � e�ramwz|u´e � z*qAl�u c e
s�v � �<xyz´molnr*u c e]��e�®Zlne[���Cq � uµz[À�Lyq � e�Ì�vafG�npteAÁDu c e]�ne[s�pwv � v©uµmtqAl
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��e�®ylne[z1v � e[ramwz�uµe � �	*)#0��
	 Áaº c mws c mwz1vas[s�e[zµz´e[�Gu cn� qAxnr c �Zq � u
���/=�E Á�v©u�moly��e�ÌPY©Ìn� YnÀ

AZ" Ó �JÙ?¥ %�b1c e�lne�Ì}uÄs�qalys�e���uÄmozÄz|�Ce[s�m¯®yeD�Gº*m¯u c v<®ye[po�¬��eDs�pwv©�� v©u´moqal�À b1c e ����:<& �ne[s�pwv � v©uµmtqAl¬��e�®ylye[zÄº c e � e(v�poqarAmos[v"py�©vaptxne
mwz»z|u´q � eD�O°±mtl`º c mws c ~nmtuµz»qa¸?º c v"u � e�rAmoz|u´e � z¶²-valy��v�f¬v"�n�ymtlnr
¸ � qaf poqarAmos[v"p¾�©v"poxneDz1u´qRvAs½u´xZv"p�z|u´q � eD��©v"poxneDz�À Lnq � e�Ìnv"fG�npoeaÁ
u c e	��e[s�pov � v"u´moqal
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��e�®ylne[zvO®Ze�pw� ��2�=*)6H1E�D��K) @�+�	 Á7º c mos c mwzRz�uµq � e[� mtlÆ~nmtuµz 
v"lZ� W qa¸	u c e ��284�+6(�2�D�� � e�rAmoz|u´e � v"lZ�Æu c eÍe[lAuµm � e ),�, �8-8+� e�ramwz|u´e � À �:�n��mtu´moqalyvaptpo{aÁ(u c e�f¬v"�n�nmolnrÑs�pwv"xyz´e ° �/H8E�D6-�@�� ²
z´�ZeDs�mt®ye[z	u c v"u�u c eR�©v"poxnez|u´q � e[�ÍmolÍu c e � e�ramwz|u´e � moz O��� � u c evas�u´xyvapZ�©vaptxneAÀ b1c e(f¬v"�y�nmtlyr�mwzÄlye�e[�ne[�¬~Ce[s[v"xyz´e:s[v � �nz-qa¸¹u´e�l
z|u´q � e�v¬�©vaptxne�º c mws c moz:z|qAfGe	¸¿xnlys�u´moqal�qa¸/u c e�®ye�pw� È z:vAs½uµxyv"p
�©v"poxneaÀ

> ¨n§�¨ � Ó ¦ Ó §©¥ %�� e[pov"u´e[��uµq'u c e¬®ye�pw�Í��e[s�pov � v"u´moqal�Á�u c e � ���
#2���=��5���# ��e[s�pov � v"u´moqalOmwz�u c eR��e�®Zlnm¯uµmtqAlÍq"¸»v's�qalyz|uµvalTu��©vaptxne
u c v©u-mwz-e�mtu c e � e�Ì}�yptmws�mtu-mtl4u c e(z´�ZeDs�mt®Zs�v"u´moqalGq �/� e[vA�	¸ � qaf u c e
s�v � �4��x � molnr�s�qaln®yrax � v©uµmtqAl�À��(l4e�Ìnv"fG�npoe»qa¸Zu c e1¸¿q � fGe � s�vAz|e
º»qaxnpw�~Ce
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&(b q"u¶v"p^Á & q � m �[qalTuµvap � eDz|qAptx�uµmtqAl
& �]ly�n�:moz´�npwv�{aÁ z´e�u´u´molnrAz[À
& �Tu¶v � u �»pwv"l Å Á
& �]ly� �»poval Å
� b q"u¶v"p^Á �/e � uµmos[v"p � e[z´qapox�u´moqal
�:�]ly�n�:moz´�npwv�{aÁ z´e�u´u´molnrAz[À
�<�Tu¶v � u �»pwv"l Å Á
�:�]ly� �»poval Å
��qAramws�v"p X mw�}u c X mw�}u c qa¸7�}m � uµxyv"p�zµs � e�e[l�À
�Tuµv � u¶�(�n� � eDz´z �:moz´�npwv�{�z|uµv � u�va�y� � eDz´z

º*mtu c mol'�}m � u´xZv"p�zµs � e�e�l�À
�Äptq�s Å �}e[pteDs½u �Äpoq�s Å z|e[pteDs½uµmtqAl�À
#¾¦D¨ $ Ù?¨�§©Ù  3¨�§©¨ � > �?§, Ø ¥ Ó
� v"fR�}m���e L � vaf4e�~nx �Ce � fGe�fGq � {z´m �[eaÀ
��molne[v � �1vAz|e �:�n� � e[zµz*q"¸7ptmolne[v � z|�Zvas�eAÀ
��molne[v � �(�Ze � uµx � e �}m���e�qa¸7pomolne[v � z´�yvAs�eaÀ
��q��Äptq�s Å z �(xnf�~Ce � qa¸?®yÌ}eD��s�ptq�s Å z[À

b v"~npoeG�aÃ �-� e[��e�®ylneD�R®ye[po�yz�v"ly���yv � vafGz[À

b1c e/f¬v©��q � mtu�{(qa¸nv�i��(�z´�Ce[s�mt®Zs[v©u´moqal�s�qalyz´moz|uµz�q"¸}u c eÄ��e�®n�
lym¯uµmtqAl	q"¸n®Ze�pw�nz�¸¿q � z|uµvaly�nv � ���©vaptxneDz�u c v©u/v � e-xyz´e[�	u´q<s�qalTu � qAp
u c e��}mo�ne�qRva�yv"��uµq � z»valy�`�yv � v"fGe�u´e � z1º c mws c ��e�uµe � f4molne	s�e � �
u¶v"molO¸¿eDv©uµx � eDz�q"¸»u c eRs[v � �·°±eaÀ ryÀoÁ?z´m �[eGq"¸»u c eG¸ � v"fGe¬~nx �Öe � ²½Àb v"~ypte��*pomoz|uµz]z|qAf4e*qa¸Zu c e[z´e*� � e[��e�®ylneD�4®ye�pw�Gv"ly�G�yv � vafGe�u´e �
lZv"fGe[z»u c v©u(s[v"l`~Ze	��e�®ylneD��mol�i��(�³z´�ZeDs�mt®Zs�v"u´moqalyz[À
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�Ëu c m � �¬f¬v©��q � �©v � mov"u´moqalR~Ce�u�º»e�e[l��m �Ce � e[lAu1va�nva��u´q � z]moz]u c e
xZz|eÄq"¸ys�poq�s Å z�À��(ptp�vA�nv"��uµq � z c v��Ae]v(s�ptq�s Å º c mws c s�qAlTu � qapwz¾u c e
¸ � e[�Txne[lys�{�v©u�º c mws c �nv"uµvRmwz<z|e[lAu<u´qu c eG��mwz|�ypov�{AÀ b1c mwz:¸ � e��
�Txne[lys�{Glne[e[�nzÄuµq�~Ce�s c v"lnrAe[�G¸¿q � �nm �Öe � e�lTu � eDz|qAptx�uµmtqAlyz[ÁTvaly�
u c e � e	v � e<u�ºÄq¬va�n� � qAvas c e[zÄu´qR��qAmtlyrGu c mwz�À*�:lne�mwz1u´q c v��Ae�v
®yÌ}eD��l}xnf�~Ze � q"¸C¸ � e[�Txne�lZs�moe[z7u´q	s c qTqTz|eÄ¸ � qaf�ÁAvaly�	u c e�qau c e �
mwz(u´q c v��ae�v¬� � qAr � v"fGf¬v"~npoe	s c mo�'u c v"u�s[v"l�rAe�lne � v"u´e	f¬valT{
¸ � e[�Txne[lys�moe[z-~T{Gs c valnramolnr�m¯u¶z-�yv � vafGe�u´e � z[À b1c e(s�v � �nz-º*m¯u c v
®yÌ}eD��l}xnf�~Ce � q"¸-s�poq�s Å z��©v � {�mol'u c e�l}xnf�~Ze � q"¸]s�ptq�s Å z�valy�
u c e»¸ � eD�Txne�lys�mteDz3� � q©�Tmw��eD�¾Á©º c mopte»u c e�s�v � �nz7º*mtu c v(� � qAr � v"f4�
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f¬v"~npoe:s�ptq�s Å �©v � {Gmtl c q©ºÑu c e�s�poq�s Å mwzÄ� � qAr � v"fGfGe[�¬valy�¬mtuµz� v"lnrAe:qa¸?¸ � e[�Txne[lys�moe[z[À
�Ñs[v � ��u c v©u c vAz?®nÌ�e[�4s�poq}s Å z3s�val�~Ce*z|�Ce[s�m¯®Ze[��mtlRi��(�`~}{

��e�®ylnmolnr4v��yv � vaf4e�u´e � !�2���D62�H�� � v"lZ�v�®ye�pw� ��D62�H����/-�D6-�H + Àb1c e !�2���D62�H�� � s�qAlyz|uµv"lTu ��e�®ylneDz³u c eËl}xnf�~Ce � q"¸�s�poq�s Å z
º c mws c v � e�v��©v"mopova~npteAÁ»valy�Ñu c e ��D�2�H����/-/D6-�H + ®Ze�pw�Ë��e�®Zlne[z
u c e�®ye�pw�`º c mos c z´e�poe[s½u¶z1u c e	s�poq}s Å À
Lnq � s[v � �nz`u c v©u c v��Ae�� � qAr � v"fGf¬v"~npoe�s�ptq�s Å z[Á<v z´�ZeDs�mwv"p

s�qAlyz|u � xys½u1moz*�ne�®ylneD�Ruµq¬z|�Ce[s�m¯¸¿{ c q©º u´q4� � qar � v"f u c e�s�poq}s Å À
Lnq � e�Ìnv"fG�npoeaÁ

H�D62�H�� ,�� )���� �����
� � ,���� 
 3 ,���!�� � ,���!��FJ #

��e�®ylne[z:vRs�poq�s Å lZv"fGe[� ,�� Áyº c mws c mwz�� � qar � vaf4f¬va~npte�vAs�s�q � �
��molnr`u´q�u c eGeD�AxZv©u´moqal�qalOu c e � mtr c u[À b1c eGeD�AxZv©u´moqal���e�®Zlne[z
u c e�¸ � e[�Txne[lys�{'rAe�lne � v"u´eD�'~yvaz´e[�Oqal�� � qAr � v"fGf¬v"~npoe	�©v"poxneDz�Á
º c mws c v � e*��e�®ylye[�Ge�pwz´e�º c e � e*~}{	u c e*u cn� e[e*®ye[po�nz ,���� Á ,���!�� Á
v"lZ� ,���!�� À<i<mo�ae[l'u c e4��eDz|m � e[��s�ptq�s Å ¸ � eD�Axye�lys�{aÁCu c eG��e[�Tmws�e
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u c e � e[z´xnp¯u*mwz��aÁymo��e[lTu´mt®ye[z1u c v©u(val�qau´mRYa�}¢	mwz*� � e[z´e�lTuDÁ�q"u c e � �
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z´{}lTuµv©Ì � e�Sye[s�uµzGu c e'º»v�{·��movaralnqTz�uµmos`� � q�s�eD��x � e[z¬v � e�s�qAf4�
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Lyq � e�Ìnvaf4�ypteAÁ
7*2�@�-��*),=�	���-��M: � ��(�2�+�E�D  � ��� #
-84�E89FD6-��*)#=�	���-�� �8-���5�-14*H8- )�� ��284�+6(�2�D ������� � � #

b1c moz�fGq}�ne`��eDs�pwv � v©uµmtqAl ��e�®Zlne[zGv�fGq���eAÁ �*)#=�	���-�� Á7º c mws c
moly��mws�v"u´eDz]u c v©u�v È � È f�xyz|u*~Ze�z|u´q � e[�Rmtl`~nmtu� �qa¸ ��214�+/(�2�D mol
q � �ne � u´q�xyz´eGv`�}mw��e�q�fGq���eGmtl�º c mws c u c e c q � m���qalTu¶v"p � eDz|qa�
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uµmtqAl�q"¸?�©v � mwv©uµmtqAlyz1mtl`u c e�¸±v"fGmopt{`v"ly� Å lnq©º*poe[��rAe�va~ZqAx�u*u c e
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uµe � z1q"¸?u c e	va~yz�u � vAs½u*f¬vas c molne�qa�Ce � v©uµmtqAlyz[À
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poe[�nrae/f¬v�{:s�qafGe/¸ � qafWv���qaf¬vamtl�e�Ì��Ce � u�q � ¸ � qAf e�Ì}mwz|u´molnr�lyv"�
uµx � v"p�pwv"lnrAxyv"rAe<z´�Ce[s�mt®Zs[v©u´moqalZz�ÁyvAz*mol'qax � e�Ì��Ze � mofGe�lTu[À b1c moz
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u c e»� � qAr � v"f ¸±v"fGmopt{	� � q©�}mw��eÄz|uµv � uµmtlnr:�ZqAmtlTu¶z�¸¿q � ��e[s�pov � v"u´mo�ae
s�qalyz|u � xys�uµz[À
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Âlu c moz�e�Ì��Ze � mofGe�lTu[Á�º»e<ptq}q Å e[��v©u�z|e[�ae � vapÖ�]lnrapomwz c z|�Ce[s�m¯�
®Zs[v©u´moqalZz(qa¸-�Tmw��e[q�s�v � �yz*u´q�mo�ne�lTu´mt¸¿{�u c eGs�qAlys�e[��uµz<v"lZ��u´e � �
fGmtlyqapoqara{¬xZz|eD�º*mtu c mol`u c e	�nqaf¬v"mol�À b1c e	s�poq�s Å z�Á}�Cq � uµz*v"lZ�� e�ramwz|u´e � z»v � e:e�Ì�vafG�npteDz»q"¸?s�qalys�e���u¶z1mtl�u c e���qAf¬v"molRu c v©u*ºÄe
mw��e�lTu´mt®yeD�¾ÀX��¸¹u´e � mw��e�lTu´mt¸¿{}mtlyr³u c e[f�Á*ºÄe�s�qalyz´mo�ne � e[�Ñº c v©u
v©u´u � mt~yx�u´eDzRq"¸�u c e�qa~n��e[s½u¶zRº»e � e � e[pov"u´eD� uµq��©v � mov"u´moqalyzRº*m¯�
u c mtl u c eÍ� � qar � vaf!¸±vafGmtpo{aÀ �:e[s�pov � v"u´mo�ae�z�u¶v©u´e[fGe�lTuµz`º»e � e
u c e�l���e�®ylne[�'u´qRz´�ZeDs�mt¸¿{u c e��©v"poxneDz1¸¿q � u c e�v"u|u � mo~nx�uµe[z1u c v©u
�©v � mteD�¾À b1c xyz�Á}u c e�v"~yz|u � vas�u»qA~���e[s�uµz»mw��e�lTu´mt®yeD��mol`qax � e�Ì��Ce��� mtfGe�lTu]��m � e[s½uµpt{	u � v"lyz´pov"u´eD�	uµq	��e[s�pov � v"u´mo�ae1s�qalZz�u � xys�uµz3mol4u c e
�����-À7�(�n��mtu´moqalZv"popt{AÁ�u c e � e[pov"u´moqalyz c mo��~Ce�u�º»e�e[l�u c eRqA~���e[s�uµz
u � v"lZz|pwv©uµe[��mtlTuµqOv � e�¸¿e � e�lZs�e � e�pwv©uµmtqAlyz c mt�Ímol³u c e��<���]À1Lyq �
e�Ìnvaf4�ypteAÁ � e�rAmoz|u´e � z�v � e���e�®ylye[��~}{ � e�¸¿e � e�lys�e[z�u´q�Cq � u<�ne�®n�
lnmtu´moqalyz[À b1c mwz�f¬v�{Oz´xnrarAe[z|u<u c e¬xyz´e¬q"¸*v"l�qa~���eDs½u´�^q � moe�lTu´eD�
v"lZv"po{}z´mwz]¸¿q � �<�n�³��e[z´mtrAl�À
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�:lne¬qa¸Äu c eRfGqAz|u	mtfG�Cq � uµvalAu	rAqAvapoz�rAxnmo�nmtlnr�u c e�����Æmwz�u´q
� � q©�}mo��e*v c mor c ��poe��ae[p}q"¸¾v"~yz|u � vas�u´moqal�À?Âl4�Zv � u´mws�xnpwv � Á©ºÄe*º*mwz c
u´q'molTu´e[lAuµmtqAlyv"popo{�¸¿q�s�xyz	qal � vamoz´molnr`u c eRpoe��Ae�p-qa¸1va~yz|u � vas½uµmtqAl
¸ � qaf u c e�va~yz|u � vas½u�f¬vAs c mtlye�pte[�ae�p^À1Âl�¸±vas�u[Áymtu(f¬v�{`~Ze��ne[z´m¯�� v"~npoe-uµq:molys�poxy��e»mol�¸¿q � f¬v©u´moqal�mtl�u c e1�<�n�-Á�º c mws c mwz�lnqau7e[�ae[l
xyz´e[�¸¿q � mof4�ypte[f4e[lTuµv©uµmtqAl�Án~nxnu1f¬v�{¬~Ce�xyz´e[��mtl�v"lyvapt{�z´e[zÄq �
¸¿q � �nq}s�xnfGe�lTuµv"u´moqal�À
�(z/v"l4e�Ìnvaf4�ypte1q"¸Öv"~yz|u � vas�u´moqal�Á�u c e�v"~Zz�u � vAs½u3fGvAs c molne*��e��

�ae[ptqA�ZeD��¸¿q � u c e��Tmw��e[q���e��}mws�e�� � mo�ae � z�molys�poxy��eDz�qA�Ze � v"u´moqalyz
¸¿q � ��qamolnrR~ym¯u�º*mwz|e4z c m¯¸¹u¶z:valy�'poqaramws�vap�qa�Ce � v©uµmtqAlyz[À & q©º»e��ae � Á
u c e[z´e�u�{}�ZeDz]qa¸�e�Ì�� � e[zµz|moqalZz]��q�lnq"u1v"�n�Ce[v � mol�i��(��~ZeDs�vaxyz|e
º»e»molTu´e[lAuµmtqAlyv"popo{�mtlTu � q���xys�e[��u c e*mw��e[v<qa¸y®ye[po�nz/valy���yv � v"fGe��
u´e � z»uµqGe�pomtfGmolyv©uµe:u c e�poq©º1�^poe��Ae�pÖ� � q}s�e[��x � vapClZv©u´x � e<q"¸7u c eDz|e
e�Ì�� � e[zµz´mtqAlyz�À b1c mwz*v"pwz|q4e�pomof4molyv"u´e[z(v�s�qafGfGqal�z|qAx � s�e:qa¸?e � �� q � z�À
�*¸¹u´e � v � � e�pomtfGmolyv � {Ñ�ne[z´mtrAl q"¸�u c eOpwv"lnrAxyv"rAeaÁ1u c eOpwv"l��

raxZv"rae'valy�·va~yz|u � vas½u¬f¬vas c mtlne�v � e � e��}mwz|eD� mol v"lÑm¯uµe � v©u´mo�ae
º1v�{aÀ b1c e � e[�}moz´mtqAl � � q}s�e[zµzRf�xyz�u�z´v"u´mwz�¸¿{Ñu c e�s�q �µ� eDz|�Cqaln�
��e[lys�e	s�qalyz|u � v"molTu1~Ce�u�º»e�e[l�u c e�pwv"lyraxyvarae�v"ly��va~yz�u � vAs½u*f¬v©�
s c molneaÃ/mtu*f�xyz|u�~Ce�¸¿e[vaz´mo~npte<uµq4� � q©�}mw��e<v4f¬v"�y�nmtlyr�¸ � qaf u c e
pwv"lnrAxyv"rAe�u´q�u c e:qA�Ze � v"u´moqalyzÄq"¸?u c e�v"~yz|u � vas�uÄf¬vas c mtlne�vaz1val
molAuµe � � � e�u´e � À/�:x � mtlnr4u c moz � e[�Tmwz´mtqAl� � q�s�e[zµzÄu c e�poe��Ae�p¾qa¸7v"~Zz��

u � vAs½uµmtqAl�f�xyz�u(vapoz´q4~Ze�s�qalyz´mw��e � e[�¾À/�(p¯u c qaxnr c m¯u(mwz1�CqAzµz|mo~npoe
uµq�fGq©�Ae�v"pop3q"¸-u c e�¸¿xnlys½uµmtqAlyv"pomtu�{'q"¸]u c e4povalnraxyvarae�mtlTu´q�u c e
va~yz|u � vas½u?fGvAs c molneaÁ�f¬v Å molnr�u c eÄf¬va�n�nmolnr(eDz´z´e�lTu´mwv"popo{:qAlne��^u´qa�
qAlneaÁau c e � e*f�xyz|u]~Ze:s�qalZz´s�mtqAxyz/��e[s�moz´moqalyz/f¬vA��e�v"~Cqax�uÄº c e � e
uµq�� � v�ºÑu c e:ptmolne(~Ce�u�º»e�e[l¬u c e(molAuµe � � � e�u´e � v"lZ�Gu c e<v"~yz|u � vas�u
f¬vAs c mtlyeaÀ b1c e¬� � mof¬v � {'s�qalZz|mw��e � v©uµmtqAl c e � eGmwz<u c e¬z´e��yv � v"�
uµmtqAlGq"¸C¸¿xnlys½uµmtqAlyv"pomtu�{	¸ � qaf2z´�Ce[s�mt®Zs[v©u´moqal�À b1c e�va~yz|u � vas½u-f¬v"�
s c mtlne`z c qaxnpw� z´�ZeDs�mt¸¿{ c q©º va�n�npomos[v©u´moqalZz�mol�u c e¸±vafGmtpo{�v � e
mofG�npoe�fGe�lTu´eD�¾À b1c e<mtlTu´e � � � e�u´e � ÁaqAl¬u c e:qau c e �Äc valy�¾Á}z c qaxnpw�
z´�Ce[s�mt¸¿{ c q©º uµq	f¬v Å e1u c e(��eDz|moral¬��eDs�mwz|moqalZz � eD�Txnm � e[��uµq�fGva�
v¬�ne[z´mtrAl�z´�Ce[s�mt®Zs[v©u´moqal³°±mJÀ eaÀoÁC�����³� � qAr � v"fR²ÄmtlTu´q�v"l�mtfG�npoe��
fGe[lAu¶v©uµmtqAl�°±mJÀ eaÀoÁyv"~Zz�u � vAs½u*f¬vas c molne�qa�Ce � v©uµq � zµ²�À
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�(lnq"u c e � f¬v©��q � s�qalys�e � l�mwz � eDz�u � mws½uµmtlnru c eGpwv"lnrAxyv"rAeaÀ�Â�u�moz
mofG�Zq � u¶v"lTu4u´qÍs�qalZz|mw��e � º c v"u4u�{}�Ce[z4q"¸<v"lyvapt{�z´e[z�f4mor c u¬~Ce
�Ce � ¸¿q � fGe[�GqAlz|�Ce[s�m¯®Cs�v©uµmtqAlyzÄmtl¬u c e��<���Omtl�q � ��e � u´q4mtlyz´x � e
u c v©u<u c e4pwv"lyraxyvarae	mwz � eDz�u � mws½uµe[��e[lnqaxyr c uµq�f¬v Å e�u c eGv"lyv"�
po{�z|eDz7¸¿e[vAz|mo~npoeaÀ Lnq � e�Ìnv"fG�npoeaÁ"mol4u c e(i��:��povalnraxyvarae»ºÄe c v��Ae
molTu´e[lAuµmtqAlyv"popo{4lyq"u*mtlTu � q���xys�e[�ptq}qa�Zz�Á}º c mws c molyz´x � e[zÄu c v"u1vaptp
�ne��}mos�e�� � mt�Ae � z�s�val'~Ze�� � q©�ae�l`uµqRu´e � fGmolyv©uµeaÀ(�:�n��mtu´moqalyvaptpo{aÁ
º»e'�Ce � ¸¿q � f+qau c e � v"lyvapt{�z´e[z4uµq ��e�uµe[s�u`s�qAfGf4qAlÆe �µ� q � zGmol
u c e�z´�ZeDs�mt®Zs�v"u´moqalÆ~}{�� � q©�Tmw��molnrÍe�Ì��npomos�m¯uRmol�¸¿q � f¬v©uµmtqAlÑu c v"u
mwz(�nm¯ÇRs�xyp¯u(q � mofG�ZqTz´z´mt~ypte�uµqRe�Ì}u � vAs½u*¸ � qaf rae�lye � v"p��nx � �CqAz´e
pwv"lyraxyvarae[z[À��(l¬e�Ìnv"fG�npoe*q"¸Cu c mwz-mwz-s c eDs Å mtlnr<u c v©u-u c e*~nmtuµz]q"¸
eDvas c�� e�rAmoz|u´e � ~Ce�poqalyr`v"u�fGqTz�u<u´q�qalye�®ye[po��À b1c mwz<mtl�¸¿q � f¬v"�
uµmtqAl�ºÄqAxnpo��lnqau�~Ze��CqAzµz|mo~npoe�u´q � e�u � moe��AeaÁ�mol`rAe�lne � vapJÁ}¸ � qaf v
� � mo�ae � mofG�npoe�fGe�lTu´eD�`mtl'v4povalnraxZv"rae�z´xys c vAz(�:À
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Âl�va�y��m¯uµmtqAluµq4u c e���eDz|moral`raqTv"pwz-u c v©u(v � e�z|�Ce[s�m¯®Cs(uµq¬�<���?z�Á
u c e � ev � ez´e��Ae � v"p/� � molys�mo�npoe[z�q"¸*rae[lne � v"pÄ�nx � �ZqTz|eRpwv"lyraxyvarae
�ne[z´mtrAlOu c v©u�vapoz´q�v"�y�npt{Ou´q������Ë��eDz|moral�À`i<e�lye � v"p-�nx � �CqAz´e
pwv"lyraxyvarae[z1s[v"l�v"pwz|q c e[pt�������³��eDz|moral�~}{R� � q©�}mo��molnr¬v¬z|uµv"ln�
�yv � �4z´e�uÄq"¸�s�qAf4fGqAlRs�qalZz�u � xys�uµz3u c v©uÄfGv�{4~Ce � eDz�u � mws½uµe[�4¸¿q �
xZz|e-mol�u c eÄ�����-ÁD~nx�u7ºÄqAxnpw��z�uµmtpopA~Ce � e[s�qarAlnm �[e[��vaz?v(s�qafGfGqal
s�qalyz|u � xys�u[À
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�:l�u c e	qau c e ��c v"lZ�¾Ánu c e H8E��1-�� s�qalyz|u � xys�u�mtlTu � q���xys�e[�`mtl
i��(��mozRvalÆmtlTu´e � eDz�uµmtlyr³e�Ìnv"fG�npoe�q"¸	v³s�qAlyz�u � xZs½u¬º c mws c moz
�CqAzµz|mo~npo{�v"�y�nptmws�va~npoe1u´q�������z]mtlGrAe�lne � vapJÁ"~yx�uÄqAlnpt{�u´q	������z[À
�:lne	qa¸/u c e�f¬v"mol��nx � �ZqTz|eDz�qa¸3molTu � q���xys�molnrv�<���Ñv"lZ�'v"���
�npomos[v©uµmtqAl'rae�lye � v©u´q � moz(u´qe�f�~Ce[� Å lyq©º*pteD��rae	va~ZqAx�u c q©ºXu´q
mof4�ypte[f4e[lTu:s�e � u¶v"mol'qa�Ce � v©u´moqalZz1q"¸3u c e���qaf¬v"mol�mtlTuµq¬u c e�v"���
�npomos[v©uµmtqAl·rAe�lne � v"u´q � À �:z¬v � e[z´xnptu[Á-u c e � e'v � e�qa¸¹u´e[lÑ��eDs�pwv©�� v©u´mo�ae's�qalyz|u � xys½u¶zGmtl ������z¬u c v"uv � e�u � valyz´pov"u´e[�·molAuµqÍe�Ì�e��
s�xnuµv"~yptes�q���e~}{�u c eva�n�npomos[v©uµmtqAl³rae�lye � v©u´q � Á?º c mws c moz�lnq"u
rae[lne � v"popo{u � xne�q"¸-rAe�lne � vap��nx � �CqAz´e�pwv"lnrAxyv"rAe[z[À:�}molys�e�u c eDz|e
��eDs�pwv � v©u´moqalZz � eDv"popt{	mofG�npo{�qA�Ze � v"u´moqalyz[Á©u c e � e*moz/qa¸¹u´e[lRv:lye�e[�
u´qGf¬v Å e<s c qamws�e[zÄ~Ce�u�º»e�e�l�u c e<mofG�npomteD�qA�Ze � v"u´moqalyzÄu c v©u�s�val
qalypt{�~Ce1fGvA��e*v©u � xyl��JuµmtfGeAÀ b1c mwz7pteDva�nz?uµq:u c e»u�{}�Ze1q"¸C��{}lyv©�
fGmosz|e[pteDs½u´moqal³qa¸»f�xnptu´mo�npte`��e�®Zlnm¯uµmtqAlyz�u c v©u�moz�� � q©�}mw��e[��~}{
u c e H8E��1-�� z�u¶v©u´e[fGe�lTu[À���mtlys�e�v'f¬vamtl�fGqau´mo��v"u´moqal�qa¸*x�u´moptmt�
��molnr`v����� mwz:u´q � vamoz´e	u c e�poe��Ae�p7q"¸]va~yz�u � vAs½uµmtqAl�ÁZmtu�º*mtpop3~Ze
s�qAfGf4qAl'¸¿q � ������z:u´q c v��ae���e[s�pov � v"u´mo�ae	qA~���e[s�uµz:º c mos c mtf4�
�npo{qA�Ze � v"u´moqalyz1v"lZ� � e[�Txnm � e(u c moz(��{}lyv"fGmws�z|e[pteDs½u´moqal�À b1c xZz�Á
º»e4z´xyz´�ZeDs½u�u c v"u�u c mwz�s�qAlyz�u � xZs½u�º*mtpop/~ZeGxyz´e�¸¿xyp/mtl��<���?z�mtl
rae[lne � v"p^Á"v"lZ�	mol�¸±vAs½u c v��Ae-¸¿qaxyly��mtu-lneDs�e[zµzµv � {<mol4q"u c e � �<�n��z
u c v©u3ºÄe c v��ae]e�Ì��Ze � mofGe�lTu´eD�	º*mtu c À b1c mwz3z|xnrAraeDz�u¶z�u c v©u7u c e � e
v � e»lne�ºÑs�qalZz�u � xys�uµz3v"lZ��� � molys�mo�npoe[z?u c v"u]v � eÄmolTu´e � eDz�uµmtlnr�v"lZ�
xnlnmw�Txne�u´q¬������z(v"ly�`º1v �µ� valAu1z�uµxy��{AÀ

� � �(.7�'9½57.

Âl�u c mwz1z|eDs½u´moqal`º»e:� � e[z´e�lTu»u c e � e[z´xnp¯u¶z»q"¸7va�n�npo{}mtlnr4qax � ¸ � v©�
fGe�º»q �µÅ uµq*u c e»��qaf¬vamtl�qa¸n�Tmw��e[q(��e��}mws�e]� � mo�ae � z[À b1c e � e[z´xnptuµz
v � e�� � e[z´e�lTu´eD�mol�u´e � f¬z(q"¸7u c e�vA���©v"lTuµvaraeDz1ºÄe c v��Ae�rAv"molneD�
¸ � qaf¼xyz´mtlnr4qax � va�n� � qAvas c ¸¿q � u c mwz]¸±vafGmtpo{¬q"¸�� � mo�ae � z[À b1c e � e
v � e<u�ºÄqRvAz|�Ce[s�uµz*qa¸3u c e�va�n� � qAvAs c u c v©u(poe[��u´qRu c eDz|e	vA���©v"l��
uµvaraeDz�À2�:lne�vaz´�ZeDs½u�mwzu c e�xyz|eOq"¸�������z`v"ly� va�n�npomos[v©uµmtqAl
rae[lne � v©uµq � z	mol·rAe�lne � vapJÁÄv"ly��u c e'z´e[s�qAly��mwz¬z´�ZeDs�mt®Zs�u´q�qax �
¸ � v"fGe�º»q �µÅ ¸¿q � va�n�npomos[v©u´moqal`rae[lne � v©uµq � ��e[z´moral�À
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b1c e i��(� povalnraxZv"rae·��e�fGqalZz�u � v"u´e[z�f¬v"l}{ va���©valAu¶v"rAe[z�qa¸
xyz´mtlyrv"lOva�n�npomos[v©uµmtqAl'rae�lye � v©u´q � º*m¯u c v������¸¿q � u c e��}mw��e�q
��e[�Tmws�e1� � mt�Ae � ��qaf¬v"mol�À b1c e[z´e]~Ce�lye�®nu¶z3mtlys�ptxZ��e»val�molys � e[vAz|eD�

poe��Ae�p}q"¸¾v"~Zz�u � vAs½u´moqal�Á�u c e*�CqAzµz|mo~nmoptmtu�{	qa¸Cv"xnu´qaf¬v"u´e[��� � qar � vaf
valyv"po{�z|eDz�Á � e�xyz´eaÁnvaly��� � q���xZs½u´mo�}m¯u�{AÀ
b1c e � eGv � e�u�º»q�z|moralnmt®Zs[v"lTu<e�Ìnv"fG�npoe[z�q"¸]u c e¬~Ce�lne�®nu	q"¸»vc mtr c e � poe��Ae�pÄq"¸�v"~yz|u � vas�u´moqal�À b1c e® � z�uDÁ3vap � e[vA��{��nmozµs�xyzµz´e[�

molRz´e[s½uµmtqAl W À �nÀ �nÁ"mwz/u c e�xyz´e�q"¸¾�Cq � uµz[Á � e�rAmoz|u´e � z[Áav"lZ��®Ze�pw�nz/uµq
va~yz|u � vas½u/¸ � qaf2u c e(poq©º1�^poe��Ae�pn~nmtu�º*mwz|e:qa�Ce � v©u´moqalZz3u c v"uÄº»qaxnpw�
qau c e � º*mwz´e c v��ae]u´q:~Ze»xyz´e[�¾À b1c mwz�e[ptmofGmtlyv"u´eDz?f¬valT{�s�qafGfGqal
e �´� q � z[Á�mwz�fGq � e � e[vA�nv"~npoeaÁ3v"lZ�³e[vAz|moe � uµqOº � m¯uµeaÀ�� z´e[s�qAly�
e�Ìnv"fG�npoe4mwz�v"l³va~yz�u � vAs½uµmtqAl�¸ � qaf mofG�npoe�fGe�lTuµv"u´moqal�À b1c e¬Ï
X moly��q©ºÑz|e � �Ae � s�val�~Ce(s�qalyz´mo�ne � e[��v<¸ � v"fGe[ºÄq �´Å Á�º c e � e1u c e
�ne��}mos�e�� � mo�ae � � � q©�}mo��eDz*u c e4vA�n��mtu´moqalyvap7¸¿xnlys½uµmtqAlyz[À	�(z<º*m¯u c
val}{*¸ � vafGe�º»q �µÅ Á�u c eÄ��e��}mws�e]� � mo�ae � lye�e[�yz¾u´q*~Ce-mofG�npte[fGe�lTu´eD�
molOv�s�e � uµvamtlOº»v�{�mol�q � ��e � u´q�~ZeGs�qAfG�yv©uµmt~npoe�º*mtu c u c eGz´e � �
�Ae � v"ly� � e[�Txnm � eDz7s�qalyz´mw��e � v"~npoe Å lnq©º*poe[�nrae1v"~Cqax�u3u c eÄ¸ � v"fGe��
º»q �µÅ À4Î:z|molnr�val�va�n�npomos[v©u´moqal�rae[lne � v©uµq � Á Å lnq©º*pteD��raeGv"~Cqaxnu
u c e	¸ � v"fGe[ºÄq �´Å v"ly�'s�qafG�yv©uµmt~ymtpom¯u�{�mwz´z´xneDz(v � e�s�q}�ne[�'mol'u c e
va�n�npomos[v©uµmtqAlrae[lne � v©uµq � Á�v"ly� c mw�n��e[l�¸ � qaf u c e	��e[�}mos�e�� � mo�ae �
�ne[z´mtrAlne � À
i��(� v"pwz|q �ne�fGqalyz|u � v©uµe[zGu c v©u�v"x�uµqaf¬v©uµmosOv"lyvapt{�z´e[z¬s�val

~Ce¬�Ce � ¸¿q � f4eD��qalÍu c e�<�n�-Á�º c mos c º»qaxnpw��lnq"u�~Ce¬�CqAzµz|mo~npoe
q � ¸¿eDvaz´mt~npoe�º*mtu c v³rae[lne � v"p:�nx � �ZqTz|e�pwv"lyraxyvaraeaÀ2�/Ìnv"fG�npoe
valyv"po{�z|eDz¬u c v©u'v � e��Ce � ¸¿q � f4eD�ËqAl i��(� z|�Ce[s�m¯®Cs�v©uµmtqAlyz�mtl��
s�ptxZ��e��e�u´e[s�u´molnr�xnl}xyz´e[�³�ne�®ylnmtu´moqalZz�Á/s c eDs Å molnr�¸¿q � e�Ì c vaxyz|�
uµmt�Ae�mo��e[lTu´mt®Zs�v"u´moqalÑq"¸��Tmw��e[qÍs[v � �nz[Á]mw��e�lTu´mt¸¿{}mtlyr�q©�Ae � pova� mol
®Ze�pw�³��e�®ylym¯uµmtqAlyz�Á3s c eDs Å molnr�¸¿q � fGmtlnmof�xyf � e[�Txnm � e�fGe�lTuµz�qAl
� � eD��e�®ylye[�4®ye[po�nz[Á}v"ly�GrAe�lne � v"u´molnr	v	s�v � �G� � qa®ypte�°±z´xnfGfGv � {
qa¸	s�v � � s c v � vAs½u´e � mwz|u´mws�z¶²½À ��qAlneOqa¸�u c eDz|eOvalyv"po{�z|eDzRº»qaxnpw�c v��aeR~Ce�e[l³¸¿e[vAz|mo~npoeqal u c e�e�Ì�mwz�uµmtlnr���e��}mws�e`� � mo�ae � z�mtfG�npoe��
fGe[lAuµe[�Ñmol �:À]Î(z´mtlyr i��(� lnqauqalypt{·fGv Å eDz4u c eOvalyv"po{�z|eDz
¸¿eDvaz´mt~ypteAÁy~nx�u�v"pwz|q¬eDvaz´{Ruµqmof4�ypte[f4e[lTu[À9Lnq � e�Ì�vafG�npteAÁZvaptp?q"¸
u c e[z´e1v"lyvapt{�z´e[z¾¸¿q � i��:�`ºÄe � eÄmtfG�npoe�fGe�lTuµe[�	º*mtu c mtl4qalne1�nv�{AÀ
�:lne¬�yv � uµmos�xnpwv � pt{'molTu´e � e[z|u´molnr�valyv"po{�z|mwz�moz�u c eRqAlne¬º c mws c

rAe�lne � v"u´eDz:v`s�v � �O� � qa®ypoeaÀ�i<e[lne � v©uµmtlnr�v`s�v � ��� � qa®ypte4mwz<val
valyv"po{�z|mwz�º c mws c Á7¸ � qaf,u c e�i��(��z´�Ce[s�mt®Zs[v©u´moqal�Á/� � q���xZs�e[z�v
z´xnfGf¬v � {'q"¸Äu c e¬�}mw��e�q�fGq���e[z<u c v©u�v � eGz|xy�n�Zq � uµe[��~}{'u c e
rAe�lne � v"u´eD�4�ne��}mos�e:� � mo�ae � À L?morax � e:g	z c q©º�zÄv"lRe�Ì}u � vas½uÄq"¸¾u c e
� � qa®ypte(rae�lye � v©u´eD�4¸¿q � u c e�����z|�Ce[s�m¯®Zs[v©uµmtqAl¬ptmwz�uµe[�mtl�(�n�Ce�l��
�nm¯Ì �<À�� � � qa®ypoe�mwz:rAe�lne � v"u´eD��¸¿q � e[vAs c z|xy~yz|e�u<qa¸Äs�v � �yz(mol
u c eRz´�ZeDs�mt®Zs�v"u´moqalÍu c v©u c v��Ae4u c ezµv"fGe¬� � q"®ZpteAÀ b1c e¬®Zrax � e
z c q©º�z-u c e:� � qa®ypoe*¸¿q � u c e � � (�� �&) � � v"lZ� � � (�� �&)���� À b1c moz
z´xnfGf¬v � {�s[v"l'~Ce�s�qAf4�Zv � e[�`º*m¯u c �ae[ly��q � z|�Ce[s�m¯®Cs�v©uµmtqAlyz1uµq
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L7mtrAx � e�gnÃ/��l�e�Ì}u � vas�u*q"¸7u c e�rAe�lne � v"u´e[�`���¬s�v � �� � q"®ypoeaÀ

®yly�OfGmoz|uµv Å e[z:mol�®ye[po����e�®ylym¯uµmtqAlyz�v"ly�O� � q©�}mw��e[z:v"x�uµqaf¬v©uµmos
��q�s�xyf4e[lTuµv©uµmtqAl�qa¸?u c e	z´�ZeDs�mt®Zs�v"u´moqal�À
L?molyvaptpo{aÁ?xyz|molnr�val�va�n�npomos[v©u´moqal�rae[lne � v©uµq � � � q©�}mo��eDz � e[xyz|e

~}{�s[v"��uµx � molnr'��eDz|moral Å lnq©º*pteD��raeAÀ¬Âl�u c e�nqaf¬v"mol�qa¸»�}mw��e�q
��e[�Tmws�e�� � mo�ae � z4u c e � e�v � e�pov � rAe`~Ce�lye�®nu¶zRq"¸ � e�xyz´e'~ZeDs�vaxyz|e
u c e � e-moz?v1pov � rAe/r � q©º*mtlyr»l}xnf�~Ze � qa¸T�}mw��e�q(s[v � �nz¾º c mws c s�qAxnpw�
�Cq"u´e[lTu´mwv"popt{�~Ce¬rae[lne � v©uµe[�O¸ � qAf v�z|molnrApte¬v"�y�nptmws�v"u´moqal�rae[lne��� v©u´q � À b1c eOvafGqaxnlTuqa¸�� � q���xys�u´mo�}m¯u�{ÑrAvamtlneD�Æ��e��Ce�ly�yzqAl
u c e�e[vaz´e<q"¸?~yxnmtpw��molnrGu c e	v"�n�npomws�v©uµmtqAlrAe�lne � v"u´q � v"lZ�`s�qalyz´e��
�Txne�lTuµpt{'qAl'u c eGv"�y� � qTvas c uµq�mtuµz���eDz|moral�À b1c xyz[Á¾ºÄe4��mozµs�xZz´z
� � q���xys½uµmt�}mtu�{�f4eDvaz´x � e�fGe�lTuµz:mol�u c e�lne�Ì}u�z´e[s�u´moqal�º*mtu c�� eDz��
�Ce[s½u*uµq¬qax � ¸ � v"fGe�º»q �µÅ À

�_�0/ � 7����Z��� � �� �`���

ÂlWva�n��mtu´moqal u´qÑu c e�va���©valAu¶v"rAe[z�qa~�u¶v"molne[��¸ � qAf u c eÍ�����
v"�y� � qTvas c ÁZu c e � e�v � e�z´e��Ae � v"p7va���©v"lTu¶v"raeDz(��e[fGqalyz|u � v©uµe[�'~}{
i��(� ��xne�u´q¬qAx � ¸ � v"fGe�º»q �µÅ q"¸3rae[lne � v©uµq � ��eDz|moral�À b1c e�e�Ì}�
�Ce � mtfGe�lTu¬z c q©º�z�u c v©u4u c e�¸ � v"fGe[ºÄq �´Å vas c moe��Ae[z4v"x�uµqaf¬v©uµmos
v"lZ��� � eD��mws½uµva~npoe	rae[lne � v©uµmtqAl�qa¸-e�ÇRs�moe�lTu(�}mw��e�q� � mo�ae � z[Áyv"lZ�
v c mor c ��pte[�ae[p�q"¸ � e�xZz|eAÀ3i��:�'v"pwz|q���e�fGqAlyz�u � v"u´eDz7u c v"u/u c e1~Ce��
lne�®nuµz»q"¸¾u c e:u�ºÄqa�^poe��Ae�pZva�n� � qAvAs c ¸¿q � v"lyvapt{�z´e[z]valy�¬f�xnp¯uµmt�ypte
mof4�ypte[f4e[lTuµv©uµmtqAlyz*v � e�q"¸3� � vas½uµmos[v"pÖ�©v"poxneaÀ
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b1c e2v"~Zz�u � vAs½u f¬vAs c mtlye ¸¿q � Ï X mtlZ��q©º ��e[�Tmws�e¼� � mt�Ae � z
s�qalyz´mwz�u¶z/q"¸�¡A 	z|f¬v"popÖ� � � q�s�eD��x � e[z3uµq"uµvaptmolnrR��g�Y Y:pomolne[z[À3Âf��
�ypte[f4e[lTu´molnr�u c e'v"~Zz�u � vAs½uGfGvAs c molne c vaz � qaxnr c pt{Íu c e�zµv"fGe
�nm¯ÇRs�xyp¯u�{4pte[�ae[pyvaz/mofG�npoe�fGe�lTu´molnr�v�z´molnrapoe�� � mt�Ae � ��m � eDs½uµpt{AÁTvAz
u c e(s�q}�ne*moz]�ae � {�z´mof4mopwv � À3�}molys�e�ºÄe c va�Ge�Ì�mwz�uµmtlyr	��e��}mws�e(� � mt�
�Ae � mofG�npoe�fGe�lTuµv"u´moqalyz[ÁÖz|qAf4e�q"¸3u c e4v"~yz|u � vas�u�f¬vas c molne�s�q}�ne
s�qaxnpw��~Ze � e�xyz´e[�¸ � qaf u c qAz´e�� � mo�ae � z[À
b1c eÄmtlTu´e � � � e�u´e � ¸¿q � i��(�`s�qAlyz|mwz|uµz�qa¸ W � Y(Y1pomtlye[z7q"¸C��s�q}�ne

valy�Æv"lËvax�u´qAfGv"u´mws�vaptpo{�rae[lne � v©uµe[�Ñ�yv � z´e � ÁÄf�xys c q"¸�º c mws c
s�qalys�e � lyz�~nxnmopo��molnrÍv"l·e�l}�}m � qalnfGe[lAu¬v"lZ��poqTq Å �^xn� � qAx�u´molneDz
¸¿q � ��e[s�pov � v"u´moqalyz[À b1c xyz[Á/u´qArae�u c e � u c e�z|{�z|u´e[f s�qalZz|mwz�u¶z4q"¸
va~ZqAx�u< A �Y(YGpomolne[z(q"¸»� s�q���eAÀ X e4s�val�s�qafG�yv � e�u c mwz�uµqRu c e
z´m���e�qa¸�u c e�e�Ì�moz|u´molnr c v"ly�}�s�q���eD� � � mt�Ae � z¬º c mws c v��ae � varae[�
va~ZqAx�u	�D (Y(Y�ptmolneDz�À b1c qaxnr c u c e�e �Cq � u � e[�Txnm � eD�RuµqR~nxnmopw�`val
molTu´e � � � e�uµe � z c qaxnpw��~Ze�poe[zµz»u c val`u c v"u»¸¿q � ~nxnmopo�nmtlnrRvG��e[�}mos�e
� � mo�ae � Á*º»e�s[v"l�eDz�uµmtf¬v"u´e�u c v©u`u c e�va�n�npomos[v©u´moqal�rae�lye � v©u´q �� e[�Txnm � e[z]v�pom¯u´u´poe<fGq � e(u c val��nÀê �uµmtfGeDz»u c e<e��Öq � u»qa¸?v"l�mtlZ��m¯�
�}mw��xyvap�� � mo�ae � °±vazµz´xnfGmtlnr¬s�q}�ne�z´m���e�� � qa�Cq � u´moqalyvapZuµqGe��Öq � u¶²½À
Lnq � u c e¬�Ae � z|moqal�q"¸»u c e¬Ï X mtlZ��q©º2z´e � �ae � ºÄeGxyz´e[�¾Á?u c e

e�Ì�moz|u´molnrG� � mo�ae � z]u´qArae�u c e � s�qalyz´mwz�uµe[�Rqa¸7�T �Y(Y Y	pomtlye[z»q"¸3s�q���eaÀb1c e�i��(� z´�ZeDs�mt®Zs�v"u´moqalyzu c v"u c v��aeO~Ce�e[l�º � m¯u´u´e[l v � eOv"u
poe[vAz�uGv'¸±vAs½u´q � qa¸(¡�z´f¬v"popte � u c v"l u c e�s�q �´� e[z´�ZqAly��molnr�e�Ì}mwz|�
uµmtlyr'�W� � mo�ae � À X eGs�val�u c e�l�e[z|u´mofGv"u´e4u c v©u<u c eDz|e¬� � mt�Ae � z
s�qaxnpw�G~Ce(rae[lne � v©uµe[�4¸ � qaf pteDz´z]u c v"l W Y(Y(Y�pomolne[z]q"¸?i��(��z|�Ce��
s�m¯®Cs�v©uµmtqAlyz��npoxyz�u c e� a (Y(Y�pomtlneDz	qa¸*u c eRrAe�lne � v"u´q � Á?u´qauµv"pomolnr
poe[zµz:u c val �[Y(Y(Y YRpomtlye[z[À b1c mwz�moz�v"l�e[z|u´mof¬v©uµe[��� � q���xys�u´mo�}m¯u�{
rTv"molOqa¸»v�¸±vas�u´q � qa¸»�yÀ  nÀ�Âl�� � vas½uµmos�e4u c e � eGº»qaxnpw�O~Ce¬v c m¯�
r c e � rAv"mol�Á�z´mtlZs�e�i��:� z´�ZeDs�mt®Zs�v"u´moqalyz�v � e�e[vAz|moe � uµq�º � m¯uµe
u c e�l�u c e4s�q �µ� e[z´�ZqAly��molnr��X� � mt�Ae � À*ÂlOva�n�nm¯uµmtqAl�Á c v��}mtlnrRval
molTu´e � � � e�uµe � ¸¿q � i��(��� � q©�}mw��e[zÄv�� � qau´q"u�{}�nmolnr	e[l}�Tm � qalnfGe�lTuDÀ
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& e � e�ºÄe	s�qalyz´mo�ne � u�º»q4fGeDvaz´x � eDz1q"¸3e�ÇRs�moe�lZs�{ÖÃ/qa~���eDs½u(s�q}�ne
z´m���evaly�³e�Ì�eDs�x�uµmtqAl�z|�Ce�eD�¾ÀO��ptu c qaxnr c ��e[z´moralnmolnrOval�mtlTuµe � �
� � e�u´e � moz/eDvaz´mte � u c v"l¬��e[z´moralnmolnr	v	s�qafG�nmopte � Áau c e � e�v � e�z´mtrAlnmt�
®Cs�v"lTu-poqAzµz|eDz3mtlRz´�Ce�e[�Gvaly�Gz|m���e	°Js�qafG�yv � eD��u´q	s�qAfG�nmtpwv©uµmtqAlZ²½À
Âl�u´e � f¬z1qa¸7z´�Ze[e[�¾Á�molTu´e � � � e�uµe � z»v � e:u�{}�nmws�v"popo{'��Y©�¶��Y Y�uµmtfGe[z
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��e � �ae � ptmolne[z½�©z �Ze � s�e�lTu
�n�GÏ:�(� �[�A¡nÁ Y(Y Y ��Y Y
�n�¬�(� �D (YnÁ Y(Y Y ¢"¡
�n� � � �[¡y�aÁ Y(Y Y ��Y Y
��e � �ae � � eDs½u¶v"lnrApteDz¶�"z �Ze � s�e�lTu
�n�GÏ:�(� g�YA�nÁ Y(Y Y ��Y Y
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b va~npoe�gnÃ � e � ¸¿q � f¬v"lys�e � e[z´xnp¯u¶z�À

z´ptq©º»e � u c val�s�qafG�nmopteD�� � qar � vaf¬z�Á}v"ly�mtl�u´e � f¬z»q"¸3z|m���eAÁ}qax �
i��(�ÑmolTu´e � � � e�uµe � mozG�[YRuµmtfGeDz�pov � rAe � u c val�vu�{}�nmos[v"p-� � mo�ae �
mol�qa~���eDs½u�s�q���ez´m �[eaÀ & q©º»e��Ae � Á?v'~Ce�lye�®nu4q"¸*xyz´mtlnrO�yv � u´mwv"p
e��©vaptxyv"u´moqal`moz»u c v©u�º»e	s�val � e�rTv"molRu c e�ptqTz´z1mol�e�ÇRs�moe�lZs�{aÀ
X e4xyz´e[� b e�fG�Cq E ��Y H Á¾v��yv � u´mwv"p7e��©v"poxyv"u´q � ¸¿q � �:Á¾vaz(u c e
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