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d�egfghjilknmno�pjhjqnrjegi�sgtjknquknmnkuewvxsgi�ezyjknv)fg{jpjewilegyj|}tjegfg{j~.e��jhjtjquknfgqno �jrj{j��rj|��jewm�eg�j�jqn{jkumnegy tjo�swmumnsgfw�jegilv)|}sgrjy

�jsgmnfg�jewv fg{j~.e	{jhjmu���-�jegr%v)�j{jhjquy%{jrje�sw�j�jquo%v)egfghji�kumnoQ�jswmufw�jegv)�	�Dsgmnfg�%mu{j{%v){j{jrj|�sgrjy%oj{jhQ~.sgo%v)hj���lewi
�li�{j~:kurjv)mnsgtjknqnkumno�knrjyjhjfgewy�tjo�tjhj�jv�knr�mn�je��jswmufw�jegv)�x��sgmnfg��mn{j{�qnsgmneg|�sgrjy�oj{jh2�jegm_�jsgfg�jewy�tjo�swmumnsgfw�jegilv
eg�j�jqn{jknmuknrj��mn�je�pjhjqnrjegi�sgtjknquknmno�����e�ew�j�jqu{ji�e�mn�je��lswfgmn{jilv�sg���legfwmuknrj�����jewr�knm}knv�tjegv)m$mn{�sg�j�jqno�v)egfwhjilknmuo��jswmufw�jegv)|
�jil{jpjknyjknrj�.tj{jmn��~ swmu�jew~ swmuknfgswq�~.{jyjegqnv�{j�Imn�je��lswfgmn{jilv�sw����egfgmnknrj�.���jewr.mn{��jsgmnfg�j|�sgrjy�fg{jqnquewfgmnkurj��eg~.�jknilknfgsgq
yjsgmns�mu{��jknpje�mn�je�~.{jyjegq��jilswfgmnkufwsgq�pjsgqnhjeg����e�fg{jrjfgqnhjyje���knmn�"s�~ {jyjewq�mn�jsgm���e��j{j�je���knquq��jewqu���jil{jpjknyje�s
�l{ji�~ swq}��{jhjrjyjsgmnku{jr���{ji����jegr�mn�je��ji�sgfgmnknmukn{jrjegi�v)�j{jhjquy�sw�j�jquo�v)egfwhjilknmuo�hj�jyjswmuewv)�
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¼ °®·g­�°®·g².½ ­�µu¶�³®©®¾®¿u·�²�µu³O­�°®·�À�µu³®ÁO­�©O¶º¹lÂuÂ�·�²
§�°®·z¶º¿uµu³7Ã�¶x¬®³®Á ¬®²ª²K©®Äx¶�©lÂz©®¹®­u²ª¬7Ã�·g©®¹®¶x¶º¯�²ºµ «x­�Å�µuÁ®Á®µu·�¶º±
Æ�²�­u©O­�¬®Åg·_¹l«O«x¬®­u¯�°®·�¶�¬7Ã�¬®µu³®¶º­}¬O¶ª·g¬O©lÂ�­u²�©®¹®¾®¿u·�¶º±
Ç_³®ÁO¾7È�©l«®«x©®¶ºµu³7Ã�±®·�³®ÁO­u°®·�À�É�Ê¦Ê�Ë Ì®Í®Î
¥�¥¦�-��egramn{a�jsgmnfg�j�}Ê�Ê��jilegv)ewrjmuv�s�v)egilkn{jhjv��jil{jtjqneg~Ïmn{

mn�je�v)egfghjilknmno>swyj~ knrjknv)mui�sgmn{ji�tjegfgswhjvºe�mn�jegi�e�sgile��j{j��ewil�lhjq
fg{j~.�jegmnknrj�4�l{jilfwegv!mn�jsgmQ�jilegv)v)hjileÐmu�jeÐsgyj~.kurjknv)mnilsgmn{jiÑmn{
sg�j�jqnoÒ�jswmufw�jegvasgvQvº{j{jr!sgva�j{jv)v)kntjqueÑsgrjy!sgqnvº{!mu{!yjegqnsgo
�jsgmnfg�jknrj�!mu�jeÑv)ojv)mneg~Óhjrjmnkuq mu�jewileÑkuvQsgv)v)hjilswrjfgeÑmu�jswm�mn�je
�jsgmnfg�%knv.rj{jm�~.{jile�qukn�jegqno%mn{%fgswhjvºe�yjsg~.sg�je�mu�jswr%knm��ji�{jÔ
�j{jv)egvamn{Õ�ji�egpjegrjmn���Dswmufw�Õmn{j{Òegsgi�quog|�sgrjyÒ{jrjeW~.ku�j�jm�tje
sg�j�jqnojknrj�2s�tji�{j�jegrW�jsgmnfg�Wmn�jsgm���knqnq�swfgmnhjsgqnquoWfgi�ku�j�jqne�mn�je
v)ojv)muew~ÖÊ vz�lhjrjfgmnkn{jrjsgqnknmuog���Dsgmnfg�"mn{j{<qnsgmneg|�sgrjy"{jrje�knv�swm�ilknv)�
�li�{j~Ð�jewrjegmnilsgmnkn{jr.tjo.sgr.sgmnmnsgfg�jewi�eg�j�jqn{jknmuknrj�.s��j{jque�mu�jswmDknv
�jhjtjqnkufwquo��jrj{j��rj�$×�sgqnsgrjfgknrj�.mn�jegv)e��lswfgmn{jilv�knv��jil{jtjqneg~.sgmnknfg�

Ø ��e2��iKewv�v�h�i�e2m¤{Õk¤~�~.e'y�kns'mne'qnoÕ��s'mnf'�Õ��i�{���v��Oknm¤�
m¤kn~�e-s'��m¤ewi	m¤��e-��swm¤fw�Ùk¤v%i�e'qne'swv�ewy�|�swv%~�{�i�e-s'r�yÙ~.{�iKe
v�fwi�k¤��mO��k¤y�y�kne'vÖswfwÚ�h�k¤i�e2v)f'swr�r�k¤r��cswr�ycswm¤m¤swfw�cv�f'i�k¤��mnvÖm¤{
��s'fwk¤qnk¤m¤swm¤e�~.s'v�v)k¤p�e�swm¤m¤swfw��v.Ë�Í�Î���Û_{�r�p�ewi�v�ewq¤ow|Dm¤��e���i�e'v)v�h�iKe
m¤{�t�e�fws'h�mnk¤{�h�v_swr�y�y�ewq¤swo���s'mnf'��knr���y�e'fwi�e'swv�ewv_��k¤m¤��mnk¤~�ew|
swv�~�{�i�e�swr�yQ~.{�iKe"h�v�ewiKv�swfwiK{�v)v mn��e�Ü�r�m¤ewi�r�e'mxsw����q¤oam¤��e
��swm¤fw��|Q��i�{�p�k¤y�knr��Ýewk¤mn��e'i>e'p�kny�e'r�fweÞm¤��swm�m¤��eß��swm¤fw�àk¤v
y�ew�Kewfwm¤k¤p�ew|}{�iYá�m¤��i�{�h���� q¤swfw� {���ewp�k¤y�ewr�fwe�m¤{ m¤��e�fw{�r�m¤i�swiKo�â
m¤��swm"m¤��eÒ��swm¤fw�ãk¤vWq¤k¤��ewq¤oä{���s'oäm¤{ãsw����q¤og��d�knr�f'eÒmn��e'v�e
m¤i�ewr�y�vO��{Ök¤rÖ{�����{�v�k¤mne<y�k¤i�ewfwm¤k¤{�r�v�|Yk¤mIv���{�h�q¤yÖt�e���{�v�v�k¤t�q¤e
m¤{�fw��{�{�v�eOsOmnk¤~�e�m¤{��jsgmufg�.mu�®sgm�kuv�{®�jmuku~ sgq���knmu�.i�egv)�®egfgmDmn{
mu�je	ilkuv)�%{®��fg{®~ �jil{®~ kuv)kurj�%vºojvºmueg~åsgp®sgkuqusgtjkuqukumno���æDku�jh®ile2ç
fg{®rjfge��jmuhjs�qnquo<knququhjvºmuilsgmuegv�mu�jkuvzeg����egfgmuè����je�ile�mu�je�qukurjegv�fgil{®v)v
kuv�mu�je�{®�jmuku~.s�q_muku~.e�mu{��®sgmufg�j|xt®egfgsgh®vºeÖkum_~ kur®kn~ kuégegv.mn�®e
mu{jmusgq}ilkuvº��{®��qu{jvºv)�

Ø ��k¤v���s'��ewi���i�e'v�ewr�m¤v�s���iK{���{�v)e'y ~�{�y�ewq���{�i��Kknr�y�k¤r��
m¤��e-s'����i�{���i�k¤swm¤e>mnk¤~�e-m¤{êsw����q¤oÙv�ewfwh�iKknm¤oê��swm¤fw��ewv���ëOh�i
sw����iK{�swfw��knvzm¤{�~.{�y�e'q�mn��e�fw{�v�m�á�iKknv���swr�y"f'{�r�v�ewÚ�h�ewr�fwe'v�â
ìîí�ï'ð�ñzò�ó'ô�õ�ñnö'÷'÷�ó'ô�ø�ù7ú�û'üQý�þ�ÿ���þ���ó��'ø�ô��	�7ø�

������������������������������

{�����ewr�ewm¤i�swm¤k¤{�r<y�h�e�mn{"swm¤mns'fw�<s'r�y<{���fw{�i�i�h���m¤k¤{�r<y�h�e�mn{"s
y�ew�Kewfwm¤k¤p�eÖ��swm¤fw��|��Oknm¤�2iKewv���ewfwm�m¤{2m¤kn~�ew|�swr�y2m¤��ewr2v�{�q¤p�e
��{�iYmn��e�knr�m¤ewiKv)e'fwm¤kn{�r�{��Ymn��e'v�ezm¤��{���h�r�fwm¤k¤{�r�v��

Ø ��ewv�e�fw{�v�mnvzs'i�e��Kh�r�fwm¤kn{�r�vz{��x~.{�iKe�m¤��swr��ªh�v�m�mnk¤~�ew�
�aeas'mnm¤ew~���m�mn{Ñe'~.��k¤i�k¤fws'qnq¤oÑknr��K{�i�~ mn��eaf'{�v�mz{����Kswk¤qnh�iKe
y�h�eÒm¤{äy�ew�Kewfwm¤k¤p�eÒ��swm¤fw��ewvÑ��k¤mn�ãsÒv�h�i�p�ewoã{��av�ewfwh�iKknm¤o
swy�p�k¤v�{�i�k¤ewv���ÜKr���{�i�~�k¤r��%mn��e�fw{�v�m�{���v�e'fwh�i�k¤m¤o%��ewr�ewm¤i�s'mnk¤{�r
y�h�e�m¤{a��s'knq¤h�i�e�m¤{a��s'mnf'�ak¤v�f'{�r�v)k¤y�ewiKswt�q¤oa~�{�i�e�y�k¤���Kknf'h�qnm¤|
t�ewf'swh�v�eêk¤m�y�ew��e'r�y�v>��e'swp�k¤qnoß{�rß~.s'r�oÞq¤{�fws'q���s'fwm¤{�i�v��
�>��k¤q¤e	��e	��i�e'v�ewr�m�s�~.{�y�e'q���{�i���e'r�ewm¤i�swm¤k¤{�r%fw{�v�mnv�|�k¤m�k¤v
h���m¤{�mn��e�qn{�f'swq�swy�~�knr�k¤v�m¤i�swm¤{�i�m¤{�y�ewm¤ewiK~.k¤r�ezm¤��k¤vxfw{�v�mn�

Time

Risk of
Loss

Bad Patch Risk
Penetration Risk

Optimal Time to Patch

�I£���¡������� "! ��o���{�m¤��ewm¤k¤fwswq���i�s'���Ö{��zi�k¤v)��v�{���q¤{�v�v���i�{�~
��ewr�e'mniKswm¤kn{�r�swr�y���iK{�~åsw����q¤k¤fwswm¤k¤{�r�{���s�t�swy���swm¤fw���
Ø ��eQ{���m¤kn~�swq�m¤kn~�eQm¤{-sw����q¤oÑs%��swm¤fw�-knv	����e'i�eQm¤��e
i�k¤v���q¤knr�e'v�f'i�{�v�v��
Ü�rÒ��swiKmnk¤fwh�q¤swi�|�~�swr�oÒv�ewf'h�i�k¤mnoÒswy�~�k¤r�k¤v)m¤i�s'mn{�iKv��Kewewq

m¤��swm�knm�k¤v�kn~���ewiKswm¤knp�e�m¤{.��swm¤fw�.p�h�q¤r�ewiKswt�q¤e�v�o�v�mne'~.vxµ¤À�À�·�#
Á�µ¤¬�­n·'¿ È�� Ø ��k¤vOk¤v$�ªh�v�m�swrÖe'r�y�Ô���{�k¤r�m�knr�{�h�i_~�{�y�ewq¤|�i�ew��i�e'Ô
v�ewr�m¤k¤r��<m¤��{�v�eOv�k¤m¤ewv�m¤��swm���s'p�eOp�e'i�o"��kn���"i�k¤v��<{�����ewr�ewm¤i�s'Ô
m¤kn{�r swr�y ��s'p�e�sw~���qne�iKewv�{�h�i�f'ewv�mn{ y�{ q¤{�fwswqD��swm¤fw� mne'v�mnk¤r��
k¤r!s'knyÙ{��	k¤~�~.e'y�kns'mne-y�e'��qn{�o�~�ewr�m¤��ë�h�i	k¤r�mne'r�m k¤rÙmn��k¤v
v�m¤h�y�oÒk¤vQm¤{Ò��iK{�p�kny�e-��h�kny�e'qnk¤r�ewvQm¤{!mn��{�v�eÑ�O��{Òy�{!r�{�m
��swp�e�v�h��l��k¤fwk¤ewr�m�i�e'v�{�h�i�fwewv�m¤{�k¤~�~.e'y�kns'mne'qno mne'v�m�swr�y ��swm¤fw�
ewp�e'i�o�m¤��knr���|�s'r�y�~�h�v�m�f'��{�{�v�e<����e'i�e<m¤{�swq¤q¤{�fwswm¤e"v�fwswi�f'e
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v�ewfwh�iKknm¤o<iKewv�{�h�i�fwe'v��D�aeO��swp�e�h�v�ewy<m¤��eOew~���k¤i�k¤fwswq�y�swm¤sOm¤{
swiKi�k¤p�e<swm�fw{�r�f'i�ewm¤e<i�e'fw{�~�~.e'r�y�swm¤kn{�r�v��K{�i�����ewra��swm¤fw��ewv
v���{�h�q¤y%t�e�sw����q¤kne'y�|���k¤m¤�%i�ewv���e'fwm�m¤{%m¤��e	s'����swi�e'r�m�fw{�~�Ô
~�{�r�fwswv�ewvxk¤r�{�h�i�v�s'~.��q¤ezy�s'mns'�

Ülm�v)�j{jhjqny�sgqnv){�tjezrj{jmnegy�mn�jsgm���e�sgi�e_³j©j­�fg{jrjv)knyjegilknrj�
mn�jeOknv)v)hjeO{j�����jegr"mu{<yjknv)sgtjqne�sOv)egi�pjkufweOyjhje�mu{"sOpjhjqnrjegilswÔ
tjknquknmno��Ië�hjiz~ {jyjewq�fg{jrjv)knyjegilv�{jrjqno�mn�je"Újhjegv)mnku{jra{j�����jegr
mn{<�jswmufw�<v)ewilpjknfgegvzmu�jswm�mn�je�v)kumne�~.hjv)m�fg{jrjmnknrjhje�mu{"{j���legin��Ülr
{jhjiOpjkuew�x|�ku�O{jrje�fwsgr�sg���l{ji�y�mn{�yjkuv)swtjqueÖs�v)ewilpjknfge����jegr
mn�jegile"knv�s"v)ewfghjilknmno�hj�jyjswmue"sgpjswkuqnsgtjqneg|Imn�jegra{jrje"�jil{jtjsgtjqno
v)�j{jhjqny�rj{jmxtje"ilhjrjrjknrj�amu�jswm�v)egi�pjkufwe"sgmxsgqnqu|I{jizv)�j{jhjqnyatje
ilhjrjrjknrj��knm}knr�s�fw{jrjmuew�jm}���jegile�knrjmnilhjv)kn{jr�kuv�rj{jm$fgi�kumnknfgsgqn�

V swv�m¤q¤og|z��e%y�{-r�{�m�t�e'qnk¤ewp�e%m¤��swm�m¤��k¤v	��{�i��>k¤v	m¤��e
��k¤r�swq�v�s'oÖk¤rÖm¤��e<~.s'mnm¤ewi�|Yt�h�m�i�s'mn��e'i�fw{�r�m¤knr�h�e'vOm¤{Ö{���ewr�s
r�ew�ßswiKews���{�i_ew����q¤{�i�swm¤k¤{�r�|���{�q¤q¤{���k¤r���{�rÖ×�iK{���r�ew|YewmIswq¤�
Ë�Í�ÎK� ! v<q¤{�r���s'v��Ki�ewÚ�h�ewr�m���swm¤fw��k¤r��2fw{�r�v�h�~.eÖsÖv�k¤��r�k¤��k¤Ô
fws'r�m���iKswfwm¤k¤{�r�{��xv�ewfwh�iKknm¤o�i�ewv�{�h�iKfwewv�|�i�e'v�{�h�i�fwe�s'qnq¤{�fws'mnk¤{�r
y�ewf'knv�k¤{�r�v���knq¤qD��swp�e�m¤{�t�e�~.s'y�e�fw{�r�fwe'i�r�k¤r�����{��!m¤{ y�ewswq
��k¤m¤��mn��e'v)e���swm¤fw��ewv��

Ø �je�i�egv)mD{j�Ymn�jknv��jsg�jegi�knv�v)mui�hjfgmnhjilegy swv��l{jqnqu{j��v)� Ø �je
rjeg�jmDvºewfgmnku{jr �jilewvºewrjmuv�~.{jmuknpjsgmnkn{jrjvx�l{jiYmn�je�~ {jyjewquv���e�hjv)e
mn{2yjegv)fgi�kutje�mu�je��lsgfwmu{ji�v<mu�jswm�~ sw�jeÖ�jsgmnfg�jknrj�2hji��jegrjm�sgrjy
mn�jsgm�~ {jmnknpjsgmne	fwsghjmnku{jrj� Ø �jewrj|�mu�je�rjeg�jm�v)egfgmnkn{jr%�l{ji�~ swquqno
~.{jyjegqnv�mn�jegv)eW�lsgfwmu{ji�v�knrÕ~.sgmn�jeg~.sgmnkufwsgq�mnegil~.v�swrjyÕ�jilewÔ
v)egrjmnv egÚjhjswmukn{jrjv mn�jsgm�eg�j�ji�egv)v mn�je�{j�jmnkn~ swqxmnkn~.e�mn{Qsg�j�jqno
�jsgmnfg�jewvº� Ø �je�v)hjtjv)egÚjhjegrjmxv)ewfgmnku{jrQ�jilegv)ewrjmuv ~ ewmu�j{jyjv sgrjy
knv)vºhjewv���{jiOsgfgÚjhjknilknrj�2yjsgmnsÖmn{2~ {jyjewq_�jsgmnfg�2�lswkuqnhjile�ilsgmnegv)�
Ø �je��jsg�jewi�mn�jegr �jilewv)egrjmnvxmn�je�eg~.�jkui�kufwsgq�yjswmus���ez�jswpje�fg{jqnÔ
qnegfgmnegy.�li�{j~Ðmn�je�Û�{j~ ~.{jrXW�hjqnrjegi�sgtjknquknmnkuewv�swrjyXY��j�j{jvºhji�egv
álÛKWZY�âWyjswmuswtjsgv)eäsgrjy+yjewv)fgilkntjegvÒ��{ji�� i�egqnsgmnegy+mn{+mu�jknv
v)mnhjyjo�� Ø �je��jsg�jegiIegrjyjv_��knmu��yjknvºfwhjv)v)ku{jrjv_mu�je�kn~.�jquknfgswmukn{jrjv
{j��mn�jknv�vºmnhjyjo��l{ji��lhjmnhjile���{jil��sgrjy�{jhji�fw{jrjfgqnhjv)ku{jrjv)�

?I�g�
6DB��54\[^]_@D�'�`H��(?AC���¢5@
Ø ��eÖp�swq¤h�eÖ{���s'����qno�k¤r�����s'mnf'��ewv��K{�iO��r�{���r�v�ewf'h�Ô

i�k¤m¤o k¤v�v�h�ewv�knv�{�t�p�k¤{�h�v)� ! v�ewfwh�iKknm¤o.knv�v�h�e�m¤��swmD�Oknq¤qDv���{�iKmnq¤o
t�eWew����q¤{�k¤m¤ewyÒt�oÒmn��{�h�v�s'r�y�v�{��"v�f'i�k¤��mnÔK��kny�y�k¤ewvai�e'Ú�h�kniKewv
k¤~.~�ewy�k¤swm¤eÑswm¤m¤ewr�m¤kn{�r�|Oswr�y!v)e'fwh�i�k¤m¤oÒe'����ewi�m¤va��swp�eÑq¤{�r��
i�e'fw{�~�~.e'r�y�ewyÙ��swm¤fw��k¤r��Ùswq¤q.v�ewfwh�iKknm¤oÙ��iK{�t�qne'~.v��ba�{��OÔ
ewp�e'i¨|zsw����q¤o�knr��>��s'mnf'��ewv�knv�r�{�m��Ki�ewe  k¤m�m¤sw��e'v	m¤k¤~�e%swr�y
fws'i�i�k¤ewv�s�v�ewmD{���i�k¤v���v)� Ø ��{�v�e�i�k¤v���v�k¤r�fwq¤h�y�e�m¤��swmDm¤��e���swm¤fw�
��k¤q¤qxr�{�mx��swp�e�t�ewe'ra��iK{���ewi�q¤oam¤ewv�m¤ewy�|�q¤ewswy�k¤r��am¤{Qqn{�v�v {��
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© ·=­�¦�® §x¨'ál­¨â  f'{�v)m�{�����s'mnf'��knr���s'm$s���knp�e'r�mnk¤~�e_­��
© ·h»~°F­�¦�® §x¨'ál­¨â  fw{�v�m�{���r�{�mD��s'mnf'��knr��.s'mDs���k¤p�ewr.m¤kn~�ez­��
Ø ��e-��iK{�t�swt�q¤e-fw{�v�m.{��	��swm¤fw��k¤r��Ùs-v�o�v�m¤ew~ y�i�{���v

{�p�ewi�m¤k¤~.e�swv�mn��e�ÜKr�mne'i�r�ewm�fw{�~�~.h�r�k¤m¤o.��i�{���v�fw{�r���k¤y�ewr�f'e
k¤r�m¤��eO��swm¤fw��m¤��i�{�h����<ew����ewiKkne'r�fwew�DÛ�{�r�p�e'i�v�ewq¤og|Dm¤��e���iK{�t�Ô
swt�q¤eafw{�v�mz{���r�{�mz��s'mnf'��knr��Ñ��{�q¤qn{��Ov"s>¥�t�s'qnq¤k¤v�mnk¤f$Ê_m¤i�s¼�ªewf'Ô
m¤{�i�ow|�swvxm¤��e�p�h�qnr�e'i�swt�k¤q¤knm¤o�t�e'fw{�~�ewvx~�{�i�e���k¤y�ewq¤o���r�{���r�|
ew����q¤{�k¤mns'mnk¤{�ram¤{�{�qnv�t�e'fw{�~�e"swp�swk¤q¤swt�q¤ew|Iswr�yam¤��ewra�Kswq¤q�{�h�m
{�����swv���k¤{�rÕËuÍ�Î�è�t�h�m¤|��K{�i�m¤��e���swi�m�{���m¤��e�t�swq¤qnk¤v�m¤knf�fwh�iKp�e
��e�swi�e�fw{�r�f'ewi�r�ewyW��k¤mn��|���eÖf'swr¡�ªh�v�m�fw{�r�v�k¤y�ewi�fw{�v�m�{��
r�{�mD��swm¤fw��k¤r�� mn{ t�e�~.{�r�{�m¤{�r�k¤fwswq¤q¤o i�k¤v�knr���� Ø ��e'i�ew��{�iKew|}m¤��e

swy�~�k¤r�knv�m¤i�s'mn{�ix��knq¤q���swr�m�m¤{"��swm¤fw�"p�h�q¤r�ewi�s't�qne�v�o�v)m¤ew~�vzswm
m¤��ezews'i�q¤kne'v)m���{�k¤r�m�knr�m¤k¤~.e�����ewi�e�·=­�¦�® §x¨'ál­¨âI½ä·h»~°F­�¦�® §x¨'á�­�â��

Ø ��eÒfw{�v�m"{��a��s'mnf'��knr��ãsÒv�o�v�mne'~ ��k¤q¤q"��swp�eÒm¤��{
m¤ewi�~�v  mn��eêew����ewr�v�eÙ{���sw����q¤o�knr��Þm¤��eÙ��s'mnf'��|"swr�yÞm¤��e
ew����e'r�v)e�{���i�ewf'{�p�ewi�k¤r��<�Ki�{�~ s���swk¤q¤ewy<��swm¤fw��� ! ����q¤o�knr��"s
��swm¤fw����k¤q¤q�q¤k¤��ewq¤o%��s'p�e�s���k¤��ewy�fw{�v�m�m¤��swm_~�h�v)m_t�e���swk¤y
i�e'��swi�y�q¤ewv�v {���mn��e�Ú�h�swq¤k¤m¤oa{���m¤��e���swm¤fw����¸�e'fw{�p�ewiKoafw{�v�m¤|
��{���ewp�e'i¨|���knq¤q�{�r�q¤o"ew��k¤v)m�kn��s���k¤p�ewr<��s'mnf'�<k¤v�t�s'y�|Dv�{<�Oe
r�ewe'y�m¤{�f'{�r�v)k¤y�ewi_m¤��e�ew����ewf'mne'y�i�k¤v��ÖknrÖs���swm¤fw����d�k¤r�fwe�s
v�o�v�mne'~.vÙs'y�~.k¤r�k¤v�mniKswm¤{�i-fwswr�r�{�m%ews'v)k¤q¤o ��r�{�� sÐ��i�k¤{�i�k
����ewm¤��ewi_s.��swm¤fw��k¤v�t�swy�{�i�r�{�m¤|��Oe.~�h�qnm¤k¤��qno�m¤��e.��i�{�t�s'Ô
t�k¤qnk¤m¤o>m¤��swm�m¤��e%��s'mnf'�>k¤r�y�h�fwewvÖ��swk¤q¤h�i�e%t�ocmn��e�ew����e'fwm¤ewy
i�e'fw{�p�ewi�o�e'����ewr�v�ew� Ø ��k¤vx��k¤p�ewvxh�vxmn��e���h�r�fwm¤k¤{�r

·q­�¦�® §x¨'á�­�âA¾_«DªF¦�« ¬ á�­�â�·q­
¯ ¤F¥x§x°~±x¥x¤À¿ä·=­�¦�® §x¨ á�ç�â
Ü�m�knv_��{�v�v�knt�q¤ew|�swq¤mn��{�h�����r�{�m�k¤r�ew����e'r�v)k¤p�ew|�m¤{.{�t�m¤swk¤r

~�h�fw�-t�e'mnm¤ewi.e'v)m¤k¤~�swm¤kn{�r�v�{�� m¤��e%��i�{�t�swt�k¤q¤knm¤o>{�� �Kswk¤qnh�iKe
m¤��i�{�h�����m¤��ezh�v�ez{��Yp�swi�k¤{�h�vxm¤ewv�m¤knr�� ~.e'fw��swr�k¤v�~.v�|�v�h�f'��swv
��swp�k¤r��as"r�{�r�Ô���iK{�y�h�fwm¤kn{�ra~�kniKi�{�iz{��zm¤��e"v�o�v�m¤ew~�|���s'mnf'��Ô
k¤r��.k¤mn|$s'r�y.i�h�r�r�k¤r��.s�v�e'mD{��Im¤ewv�mnv�m¤{.p�e'i�k¤��o.��h�r�f'mnk¤{�r�swq¤k¤mnow�
a�{���e'p�ewi¨|�v�h�fw�"v�o�v�m¤ew~�vzswiKe�r�{�m�mn��e���{�f'h�vz{��x{�h�i��O{�i����

Ø ��e<fw{�v�m�{���r�{�m�sw����q¤o�k¤r��Ös<��swm¤fw�Ö�Oe�f'{�r�v�kny�e'i_m¤{
t�e	m¤��e	ew����ewr�v�e	{���i�e'fw{�p�ewiKknr��%��iK{�~ s	v�ewfwh�iKknm¤o%t�i�ews'fw���
! ��swk¤r�|�swr�swy�~�knr�k¤v�m¤i�swm¤{�i�k¤vOr�{�m���{�knr���m¤{Ö��r�{�� s<��i�k¤{�i�k
m¤��swm�sQt�iKewswf'�Ñ�Oknq¤q�{�f'fwh�i¨|�v�{-��eQfw{�r�v�k¤y�ewi m¤��eQfw{�v�m�{��
i�e'fw{�p�ewi�o+k¤r m¤ewi�~�vÕ{��Wm¤��eZ��iK{�t�swt�k¤qnk¤m¤o {��Wsäv�ewfwh�iKknm¤o
t�i�e'swfw��{�fwf'h�i�i�k¤r���� Ø ��h�vx��ez��s'p�e  

·h»~°F­�¦�® §x¨'ál­¨â�¾�«o£~¤F¥x¦~§x¨'ál­¨â�·h£~¤F¥x¦~§x¨ áKÌ�â
��h�qnq¤k¤r�� t�{�m¤� �Kh�r�fwm¤kn{�r�v m¤{���ewm¤��ewi¨|Ýs v)o�v�m¤ew~�v

swy�~�k¤r�knv�m¤i�s'mn{�i���knq¤q���swr�m�m¤{Ò��swm¤fw�Òp�h�q¤r�ewi�s't�qneÑv)o�v�m¤ew~�v
����ewr�m¤��ez�K{�qnq¤{���k¤r���k¤vxmniKh�e  

«DªF¦�« ¬ á�­�â�·q­
¯ ¤F¥x§x°~±x¥x¤À¿ä·=­�¦�® §x¨`½a«o£~¤F¥x¦~§x¨'ál­¨â�·h£~¤F¥x¦~§x¨ áqÁ�â
Ü�r swm¤m¤ew~���mnk¤r�� m¤{Ýs'����qno m¤��e ��h�r�fwm¤k¤{�r�vZy�e'i�k¤p�ewy

swt�{�p�e'|�s�v�o�v�mne'~.v_swy�~�k¤r�k¤v)m¤i�s'mn{�i�~.s'o���swr�m�mn{�m¤sw��eO~.{�iKe
��i�e'fwk¤v)e�ewv�m¤kn~�swm¤ewvx{��Yp�swi�k¤{�h�vxmne'i�~�v��
N��"�q@D�IÂO�
M��T�I¡���¢w�K£n���8M

YI����ewr�v�ewv��K{�i<i�e'fw{�p�ewiKknr��Õ�Ki�{�~ t�swyÕ��swm¤fw��e'v�swr�y
v�ewfwh�iKknm¤o�t�i�e'swfw��ewv�swiKe<{�t�p�kn{�h�v�q¤o�v�knm¤e<swr�y�k¤r�fwk¤y�ewr�m�v)��e'Ô
fwk¤��k¤fw|�swr�y	��e.��swp�e v�k¤~.��q¤k¤��k¤ewy	v�{�~.e.{���mn��s'mY{�h�m�mn{	ews'v�e
{�h�i�k¤r�k¤mnk¤swq�swr�s'qno�v�k¤vxswr�y�swk¤y�k¤r�k¤mnvxh�r�y�ewiKv�mns'r�y�knr����

��e-fg{jhjqny!swi��jhje-��knmn�!v){j~.eÑfw{jrj�lknyjegrjfge-mn�jsgm mn�je
fg{jv)m${j���jewrjegmnilsgmnkn{jr�ilegfw{jpjegilo�{j��muewr�sg�j�jil{j�jkn~.sgmnegv�mn�je�fg{jv)m
{j�Otjsgy��jsgmnfg�2ilegfg{jpjewilog�xÜlr�~.sgrjo2kurjv)mnsgrjfwegv)|xknm_�jil{jtjsgtjqno
sg~.{jhjrjmnvWmn{à¥�¥¦ilewkurjv)mnsgqnqn�lÊ�Ê Ø �jknvWv)kn~.�jqukn�lojknrj�ãsgv)v)hj~.�jmukn{jr
~.sgo�{jiY~ swo�rj{jm�tjezv)swmuknv)�lswfgmn{jilo��^¸�ewfg{jpjegilo �lil{j~ãs�tjilegsw�jÔ
knrêknv2qukn�jegqnoZ�jsgilyjewiÖmu�jswrêi�egfg{jpjewiloZ�lil{j~ sctjsgyZ�jsgmnfg�j|
tjegfwsghjv)e�ilegfw{jpjegilo.�lil{j~Þtjsgy.�jsgmnfg� ~.sgo.v)kn~ �jqno.tje�s�i�egknrjÔ
v)mnsgqnqu|�{ji.sgm�qnegsgv)m�yj{jegv	rj{jm�knrjpj{jqupje%mu�je%fg{jv)m�{j� yjegswquknrj�
��knmn�ã~ swquknfgew|����jkuqneÒi�egfg{jpjewiloã�lil{j~ �jegmnmnknrj�ã�jsgfg�jegyãknv
knyjegrjmnku��ojkurj��swrjy%v)swpjkurj��fgi�kumnknfgsgq_v)muswmueÖ��kumn��mn��egegéwegilv)|xilewÔ
�l{ji�~ swmumnknrj�j|DilewÔlknrjv)muswquqnsgmnkn{jrj|Dsg�j�jqnojknrj�<�jsgmnfg�jewvº|�ilegfw{jpjegilknrj�
v)mnsgmne	�lil{j~åtjsgfg�jhj�j|��jsgmnfg�jknrj�%v){j~ e	~.{jilew|�ewrjv)hjilknrj�Qmn�jsgm
mn�jeWilegfw{jpjegilewyÒvºmnsgmneWfwsgililknegvarj{Òv)egfwhjilknmuoÒilknv)�j|�sgrjyÒ�jegi�Ô
�l{ji�~ knrj�.��{jilegrjv)knfgv)|�s�rj{jrjÔ�mui�kupjknsgq�ew�j�jegrjv)e"ËlçhejÎl��a�{j��egpjewi¤|
knm�kuv_�j{jv)vºkntjqne�mu�jswm�ilegfg{jpjewilo.��il{j~Þs�tjsgy.�jswmufw�.fg{jhjqny.�jswpje
s2�jkn�j�jegi"fg{jv)mOmn�jsgrÕ�jewrjegmnilsgmnkn{jrÕilegfw{jpjegiloÄÃÐfw{jrjvºknyjegi"s
�jsgmnfg��mu�jswm�kurjmnil{jyjhjfwegvOv)hjtjmnqne���kuqne<v)ojv)muew~Ýfg{jili�hj�jmukn{jrÖmn�jsgm
knv�rj{jm}yjewmuewfgmnegy��l{ji�szojegsgin�
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æ�h�i�m¤��ewi�~�{�i�ew|���eÐr�{�m¤eãm¤��swm%~.s'r�o4p�ewr�y�{�iKv!swiKe
��{�i���k¤r���m¤{.~�sw��e�m¤��e�sw����q¤knf'swm¤kn{�r�{��Iv�ewfwh�iKknm¤o���swm¤fw��ewv_swv
v�k¤~.��q¤e2swvÖ��{�v�v�k¤t�qne'|�m¤��ewi�e't�oci�e'y�h�fwk¤r��cm¤��e2ew����ewr�v�e2{��
sw����q¤o�k¤r��-s%v)e'fwh�i�k¤m¤o-��swm¤fw�äË�Ì�Ì�|�Ì
Å�|�Ì
Æ�ÎK� ! v	m¤��e%��k¤��ewy
fw{�v�m�{���sw����q¤o�knr��<s���swm¤fw�<s'����i�{�swf'��ewv�éwe'i�{�|D��e�fwswr<v�k¤~�Ô
��q¤o�i�ew~�{�p�ezk¤m���i�{�~ãm¤��ezewÚ�h�s'mnk¤{�r�v  

«DªF¦�« ¬ á�­�âY·q­
¯ ¤F¥x§x°~±x¥x¤À½a«o£~¤F¥x¦~§x¨'ál­¨â�·h£~¤F¥x¦~§x¨ áKÍ�â
! q¤m¤ewi�r�swm¤ewq¤ow|���e�fws'rcswv�v�h�~.e2mn��s'm�iKewfw{�p�ewiKoc��i�{�~

t�ewk¤r�����swf'��ewy�k¤v:Çamnk¤~�ewvx��swiKy�ewi�m¤��swr i�ewf'{�p�ewi�o��Ki�{�~ãt�swy
��swm¤fw��á�Ç%~�swo�t�e�q¤ewv�v_m¤��swr�{�r�ewâ����c��knq¤e�m¤��e�~�swm¤��knv_v�m¤k¤qnq
��s'kniKqno2v�k¤~.��q¤ew|���eÖs'i�eÖr�{�m�sw��swiKeÖ{��Ov�o�v�mne'~.k¤fÖiKewv�ewswiKfw�
k¤r�mn{Ùm¤��e-fw{�v�m {��	i�ewf'{�p�ewi�k¤r��Ù��i�{�~ v�e'fwh�i�k¤m¤o!t�iKewsw��Ô�k¤r�v��
a�{���e'p�ewi¨|.sc��iKewfwk¤v�ec�K{�i�~�h�qns'mnk¤{�rZ{���m¤��ecm¤k¤~�eck¤v2q¤ewv�v
k¤~.��{�iKmns'r�m�m¤{êm¤��knv2��sw��ewiÖm¤��swrZmn��eck¤y�ewscm¤��swm�m¤��ecmnk¤~�e
swt�v�{�i�t�e'y"t�o"v�fwi�k¤��m���k¤y�y�kne'vzfwswr"t�e�ewp�swq¤h�swm¤ewy"s'vzs���h�r�f'Ô
m¤kn{�r�{��Ov�o�v�mne'~ås'y�~.k¤r�k¤v�mniKswm¤{�i�m¤k¤~.e'�1YI����ewr�v�ewv�k¤r�fwh�i�iKewy
k¤r�i�e'fw{�p�ewi�oÖswi�e���{�knr��Ömn{Öt�e.i�e'qns'mne'y�m¤{�k¤r�v)m¤swq¤q¤swm¤k¤{�r�v�kné'e
swr�y<r�h�~�t�ewi�{���sw�l��e'fwm¤ewy<~�swfw��k¤r�ewv�|Dv�{<s'r<swi���h�~�ewr�m�m¤��swm
m¤��ewi�e�knvzv�{�~�e�iKewq¤swm¤kn{�r�v���k¤�"t�ewm¤��ewe'r"fw{�v�m¤vzfwswr"t�e�~.s'y�ew�
Ø ��k¤vxswq¤qn{���vxh�vxm¤{�v�m¤swm¤ezm¤��swm  

·h£~¤�¥x¦~§x¨À¾ÈÇQ·=­
¯ ¤�¥x§x°~±x¥x¤ áqÅ�â
�ae�fwswr�v�h�t�v�m¤knm¤h�m¤ezm¤��knvxk¤r�m¤{�ewÚ�h�swm¤k¤{�r�Í  
«DªF¦�« ¬ á�­�âY·q­
¯ ¤F¥x§x°~±x¥x¤À½a«o£~¤F¥x¦~§x¨'á�­�âSÇQ·=­
¯ ¤F¥x§x°~±x¥x¤ áq¹�â

k�k¤p�k¤y�knr��Qe'swfw�Qv�k¤y�e	t�o�·=­
¯ ¤�¥x§x°~±x¥x¤º|���e	swi�iKknp�e	swm�m¤��e
y�ewf'knv�k¤{�r�swq¤��{�i�k¤m¤��~  

«DªF¦�« ¬ ál­¨âI½a«o£~¤F¥x¦~§x¨'á�­�âSÇ áqc�â
¸_ewfwswq¤qz{�h�iOs'v�v�h�~.��m¤k¤{�r�v<m¤��swm}«o£~¤F¥x¦~§x¨'á�­�â�i�k¤v�ewv<�Oknm¤�

m¤kn~�ezs'r�y�«DªF¦�« ¬ á�­�â�y�iK{���vx��k¤mn��m¤k¤~.e'� Ø ��ewi�e'��{�i�e'|�mn��e�ewswiKqnk¤ewv�m
m¤kn~�e�­�m¤��swm�e'Ú�h�swm¤kn{�rOc.knv�v�s'mnk¤v���k¤ewy.k¤v�m¤��e�{���m¤k¤~�swq�mnk¤~�e�m¤{
sw����q¤o�m¤��ez��swm¤fw���
]_@8�w�"�K�7)��qC��w���q@D�IÂÀBn��¢�É

�-�jknqnez��ezyjknv)fghjv)vxmu�je�pjsgqnhjez{j��mn�jezegÚjhjsgmnkn{jrjv�swtj{jpje
sgm��jkupjewr�mnkn~ ewv)|�mn�jegi�eOsgileOsgfwmuhjswquqno<rjhj~.egil{jhjv��j{jkurjmnv��lil{j~
���jknfg�	mnku~.e fgswr	tje fg{jhjrjmnegyj� Ø �jegile knv�mn�je mukn~.e �lil{j~ mn�je
yjknv)fg{jpjegiloÏ{j�Òs pjhjqnrjegilswtjkuqnknmno�|�mukn~.e ��il{j~ mn�je �jhjtjqnknf
sgrjrj{jhjrjfweg~.egrjmO{j�<mu�jswmOpjhjqnrjegilswtjkuqnknmuog|�swrjycmnkn~ e2v)knrjfge2s
�jsgmnfg���jsgv�tjewegr�ilegqnegswv)egyj��×�i�{j��rjeg|�egm�sgqn��Ë¦ÍjÎ���{jil���lil{j~
mn�je�v)egfg{jrjyj|�v)knrjfge�mn�je��lknilv)mO~ swo>tje�hjrj�jrj{j��rj|ztjhjmOmn�je
v)�jilegswyÑ{j��mn�jeapjhjqurjewilsgtjknqnkumnoÑknrj�l{jil~.sgmnkn{jrÑ~ swoÑtjeatjegmnmuewi
~.{jyjegqnegy<�li�{j~ßmn�je��lknilv)mu|Dewv)�jegfgknsgqnqno<ku��mn�jeOpjhjqnrjegilsgtjknqnknmuo<knv
yjknv)fg{jpjegilewy�tjo�sztjqnsgfw���jsgmn� ! v)ojv)muew~ vxswyj~ knrjknv)mui�sgmn{ji�~.sgo
{jrjqnoQfgsgi�e��lil{j~ mn�je�mnku~.e�s��jswmufw�Qkuv sgpjswkuqnsgtjqneg|�swqumn�j{jhj�j�
v){j~.e�~.sgo�fw�j{j{jv)e�mn{�v)�jhjm�{j����v)egi�pjkufwegv_�jrj{j��r�mn{�tjeOpjhjqnÔ
rjegi�sgtjqne�tjeg��{jile�mn�jsgm�swvOs�qnsgv)m�ilewv){jilmn|YsgrjyÖ��{ji��Ö�jsgvOtjewegr
yj{jrje�{jrahjv)knrj�amn{j{jquv vºhjfw�asgvÀÊÌË�Í Î*Î*Ï�á�Ìjâl|AÐ)swrjhjv�Ëlç ÌjÎl|�sgrjy
d�hjtÌk�{j~ swkurZË�Æj|�çhÁjÎ�mn{Ñ�ji�{jmuewfgm�v)egilpjknfgegv	mu�jswmzswileahjrjyjewi
sgmnmnsgfg�j�IÜlr�mn�jknv��jsg�jegi¨|���e"�jsgpje<fw�j{jv)egr�mn{�v)mnsgilm�fw{jhjrjmuknrj�
mnku~.e���il{j~ä���jegr�mn�je��jsgmnfg��knv�ilewquewsgv)egyj�
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��{�� m¤{!k¤~���i�{�p�eÑm¤��ewk¤i���s'mnf'�!��i�{�y�h�fwm¤k¤{�r!��i�{�fwe'v�vQswr�y
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swr�s'qno�é'ewyÐsÙr�h�~�t�ewi%{��%m¤i�ewr�y�v  Û�k¤v�fw{Þ��swm¤fw��ewv>��swk¤q¤ewy
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y�ewm¤ewiK~.k¤r�e�m¤��swmDm¤��ewo.��swp�e�k¤v�v�h�ewy.s�r�ew�Ù��swm¤fw��Ë�Å�ÎK�^aO{���Ô
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y�swm¤e"m¤��swm�m¤��ewoa��e'i�e"r�{�m¤kn�Kkne'y�{��zm¤��e"k¤v�v�h�ew|Ir�{�m�m¤��e"y�swm¤e
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