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` abcdefgh i jcg jakbel fcghmhcghclan bo i lph qhajlfbcja jadhrqj fe jc jadhrqj bc jllqfrslhe tupfe mhqk fle se lb v aa lph brwfbse djm fc lph qhajlfbcja jadhrqj lpjl fcxasghe fle fcjrfafln lbgb i obq fceljcxh i jqflpkhlfx tupfe djm fe mjqlan vaahg fc jg pbx yjne rn kjcn xbkkhqxfja gjljrjeh enelhk e i rsl yh ehhzj ghhmhq ebaslfbc t {h fcwbzh rblp lph | }~� �~| �� �� ����}���~�� jcg lph | }~� �~| �� �� �����}��ehh �pjmlhq � t�i bc lph �hajlfbcja ` adhrqj� t uph mqfcxfmah bo xabesqh ejne lpjl bmhqjlfbcebc jllqfrslhe ksel dfwh jllqfrslhe t uph mqfcxfmah bo jrelqjxlfbc ejne lpjl lph xbclh�l bo lphjllqfrslh �e� fe scfkmbqljcl t �b lph jadhrqj bc jllqfrslhe y faa jwbfg jaa khclfbc bo emhxfvxqhajlfbce tupfe jrelqjxlfbc bo jllqfrslh e jyjn oqbk qhajlfbce fe lph bcan esrlahln fc ypjl obaaby e iypfxp fe blphqy feh elqjfdplobqyjqg t �l fe jc fkmbqljcl esrlahlni rhxjseh fl mhqk fle se lbehmjqjlh qhajlfbcja bmhqjlfbce oqbk bmhqjlfbce bc jllqfrslhe t upfe fc lsqc ahjge lb fkmbqljclfclhaahxlsja efkmafvxjlfbc i rhxjseh yh xjc lpfcz fcghmhcghclan bo hjxp bo lyb efghe bo jcnmqbrahk tuph jadhrqj bc jllqfrslhe fe xjaahg lph ��� �~� ��� ��}�i mjqlan rhxjseh bo lph jaaflhqjlfwhgf� xsaln bo �jllqfrslh jadhrqj� i jcg mjqlan lb hkmpjef�h fle lqhjlkhcl bo jllqfrslhe fcgh�mhcghclan bo qhajlfbce tuph gbkjfc jadhrqj pje lyb kjfc xbkmbchcle �ehh lph vdsqh i ` uj�bcbkn bo ` agjl i fc�pjmlhq � t�� � exjajq bmhqjlfbce i jcg jddqhdjlfbc bmhqjlfbce t �c lph xbclh�l bo lph ljrah qhm�qh ehcljlfbc bo qhajlfbce i lpheh xjc rh lpbsdpl bo i qh emhxlfwhani je �pbqf�bclja� jcg �whqlfxja�bmhqjlfbce i ybqzfcd i qh emhxlfwhani pbqf�bcljaan y flpfc lph lsmah e i jcg whqlfxjaan jkbcd lphlsmah e t
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uph exjajq bmhqjlfbce esmmbql jqflpkhlfx i abdfx i jcg elqfcd mqbxheefcd bc lph lnmhg wjash e bolph jllqfrslhe bo j qhajlfbc t �bq jcn gjlj lnmh ypfxp fe jaabyhg je jc jllqfrslh i fle jaabyhgbmhqjlfbce xjc rh esmmbqlhg rn exjajq bmhqjlbqe t �sl exjajq bmhqjlbqe jqh xbcvchg lb ybqzbcan y flpfc hjxp lsmah fcghmhcghclani phcxh lph jmmhaajlfbc �pbqf�bclja� t`c h�jkmah fcwbaw fcd efk mah jqflpkhlfx es� xh e lb dfwh lph fghj obq jcn bmhqjlfbc bc jcnjllqfrslh lnmhe t
��� ����� �� � ��� � �� �� �

`alpbsdp yh k fdpl pjwh fc k fcg hwjasjlfcd lpfe esk dfwhc j qhajlfbc esxp je
� ������ ������ � ��� �� ���
� !"# $% & '( &
)*+,- $. & '' &
/0*1+ $( & %( &
23+4 $5 & %. &
67 7+ $5 & '' &i

lph gbkjfc jadhrqj fe fcghmhcghcl bo lpfe bq jcn mjqlfxsajq qhajlfbc t�l fe cbchlphah ee xbcwhcfhcl lb �8 ~�� bo lph qhesal fc lph xbclh�l bo i ejni � ���� i je abcdje yh cblh lpjl lph esk fe � �� jc jllqfrslh bo lpfe qhajlfbc �
� ������ ������ � ��� �� ��� �����
� !"# $% & '( & .% &
)*+,- $. & '' & 95 &
/0*1+ $( & %( & :( &
23+4 $5 & %. & .$ &
67 7+ $5 & '' & 9( &

����� fe j ;~}���� jllq frslh jl lpfe eljdh t �l fe cbl ������f�hg fc jcn qhajlfbc t �b yhksel jez pby yh xjc dhl fl hwjasjlhg t <blh lpjl fl jmmhjqe bslefgh lph mjqhclph ef�hg ehl bojllq frslhe bo � ���� i cbl fc � ���� tub jxlsjaf�h j wfqlsja jllqfrslh i yh seh lph qhajlfbcja jadhrqj t uph kbel brwfbse yjn felpqbsdp j mqb= hxlfbc i rsl i fc dhchqja i jcnyphqh fc lph qhajlfbcja jadhrqj jc jxlsja jllqfrslhkjn rh sehg i j wfqlsja jllqfrslh kjn jmmhjq i lbb t > hqh fe j mjfq bo eljlhkhcle lb ghvch jcgjxlsjaf�h ����� fc lpfe yjnt
��� ����� �� � ��� � �� �� �
? ��� �� @A B� ������C �����D EF � �����

> hqh fe lph qhesal t
? ��� ���� ������ ������
� !"# .% &
)*+,- 95 &
/0*1+ :( &
23+4 .$ &
67 7+ 9( &
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`alpbsdp lph bmhqjlfbce jqh lqfw fja i lph xbceh�shcxh e bo lph mqfcxfmah bo jrelqjxlfbc jqhcbl jayjne brwfbse t �fcxh lphn scghqan lph bmhqjlfbce yh y faa ab bz jl ch�l i yh rhajr bsq lphmbfcl =sel j afllah rfl k bqh t
�qh�shclan ` ezhg �shelfbce

� {pjl fo � ��� jcg �� �� jqh jaeb fc ebkh blphq qhajlfbc�
� ��8 ~�� ~� �� ����� � ����� ����� �� ������~� �� �8 �}�C ����

� {pjl fo � ��� jcg �� �� hjxp xbkh oqbk gf�hqhcl qhajlfbce�
	� � }����~���� ��� ��}� �� | �� �8 � }����~��� ��� ��8 �} ��� �}� ������~� ~�� �

� {pjl fo yh smgjlh � ���� jolhq jxlsjaf�fcd ������
����� ~� �� ������ ���}~���� �� ? ��� �� ��� ���� ����� �
 �8��� �� �� ��8 �} }����~��� �

` xbsmah bo emhxfja xjehe bo lpheh pbqf�bclja bmhqjlbqe jqh sehos a t > hqh fe pby yh xjcghvch j �������� jllqfrslh i f th ti bch y flp lph ejkh wjash fc hwhqn lsmah t
��� ��� �� � �

`cg yh xjc }���� � jc jllqfrslh t
��� � ~��� �� �� �� �

{h jxlsjaf�h lph eh fc � ����
��}� � @A B� ������C � ���C � ~���C �����C ���D EF � �����

��}� ��� ������ � ��� � ~��� ����� ����
� !"# $% & '( & .% & �
)*+,- $. & '' & 95 & �
/0*1+ $( & %( & :( & �
23+4 $5 & %. & .$ & �
67 7+ $5 & '' & 9( & �
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{pfah lph exjajq bmhqjlfbce ybqz pbqf�bcljaan �fc lph ljrah obqk bo j qhajlfbc� i y flpfc hjxplsmah i lph jddqhdjlfbc bmhqjlfbce bo lph gbkjfc jadhrqj ybqz whqlfxjaani gbyc lph xbaskce tupfe mhqk fle i obq h�jkmah i eskk fcd jaa lph wjashe bo jc jllqfrslh tuphqh jqh lyb xajeeh e bo jddqhdjlfbc bmhqjlfbc i }��� ��~�� jcg � �� ��~���� � �|| ~�� t uphnhjxp esrgfwfgh fclb lyb esrxajeeh e t
� �� ���������
ubljaafcd fe lph brwfbse h�jkmah bo jc jddqhdjlfbc bmhqjlfbc t �c lph gbkjfc jadhrqj

��� ����� �� ��� �  ! ������
esk e jaa lph wjash e bo lph jllqfrslh cjkhg i �����t{h xjc jddqhdjlh fc able bo blphq yjne t

��� � ��� � �� ��� "#$  ! ������
��� � ~��� �� ��� " EF  ! ������
��� % }���� �� ��� &  ! ������

vcg lph kj�fksk jcg k fk fksk kjqze i jcg i fo yh epbsag yjcl fl i lph mqbgsxl bo jaa kjqze t
'



�jxp bo lpheh jddqhdjlh wfqlsja jllqfrslhe fe j xbceljcl jllqfrslh i fc lpjl i fc jcn qhajlfbcfc ypfxp fl fe jxlsjaf�hg i fl y faa pjwh lph ejkh wjash obq jaa lsmah e t ` e yh gfg jrbwh i obqxbcxqhlhchee i yh k fdpl lpfcz bo hjxp fc lph xbclh�l bo lph ebsqxh qhajlfbc i obq fceljcxh i
��}� �t

��}� ��� ������ � ��� � ~��� ����� ���� ����� � ��� � � ~���
� !"# $% & '( & .% & � 5$ � 95 :(
)*+,- $. & '' & 95 & � 5$ � 95 :(
/0*1+ $( & %( & :( & � 5$ � 95 :(
23+4 $5 & %. & .$ & � 5$ � 95 :(
67 7+ $5 & '' & 9( & � 5$ � 95 :(

�sl jcn mqbdqjkkhq ypb jxlsjaf�hg lphk fc lpfe xbclh�l ybsag fcw flh xbkmajfcle bo yjelh t
���� @A B�����C � ��� �C � ~���D EF ��}� ��

���������� � ��� � � ~����
.5 &$ 95 :(

upfe dfwhe se lpqhh bo lph vwh jddqhdjlh bmhqjlbqe sesjaan rbjelhg rn xbkhqxfja gjljrjehenelhk e t uph blphq lyb jqh ����� jcg �;�}�� �t
��� ���� �� ��� �  ! ����
��� � ;��� �� �����������

<blh lpjl fc lph ajel yh pjwh xbkrfchg lyb jddqhdjlh w fqlsja jllqfrslhe y flp j exjajq bmhq�jlfbc i gfw fefbc t upfe sehe lph mqfcxfmah bo jrelqjxlfbc i ypfxp fe ypjl mhqk fle se lb lpfcz bow fqlsja jllqfrslhe je wjash e jeebxfjlhg y flp hjxp lsmah bo jcn qhajlfbc lphn xjc rh hwjasjlhgfc t � hxjseh jllqfrslhe jqh xabehg scghq lph gbkjfc jadhrqj �mqfcxfmah bo xabesqh� i yh xjcrsfag h�mqheefbce t
��� � ;��� �� ���� �  ! ������� ���� �  ! �� �

�hl se qhmajxh ���� t
���� @A B�����C � ;���C � ��� �C � ~���D EF ��}� ��

���������� �;��� � ��� � � ~����
.5 &$ .5 &$ 95 :(

�c jggflfbc lb lph xbcwhclfbcja jddqhdjlfbce �ypfxp jqh pjqgy fqhg fclb lph sesja gjljrjehenelhk i jcg cbl ghqfwhg oqbk j efcdah xbcxhml jcg encljxlfx xbcelqsxl je phqh� i yh xjc xjaxs�ajlh mqbgsxl �jr bwh� jcg lyb �bbahjc jddqhdjlh e xbqqh em bcgfcd lb scfwhqeja jcg h� felhclfja
�sjclfvxjlfbc t uph obaaby fcd h�jkmah e jaaby se lb ejn lpjl hwhqn kjqz fe cb kbqh lpjc lphkj�fksk jcg ebkh kjqz fe lph ejkh je lph kj�fksk t

��� ��� ��� �� �� ��� #F�  ! ������� ��� ��
��� ���� ��� �� �� ���  �  ! ������� ��� ��

�blp lpheh �bbahjc jddqhdjlhe y faa pjwh lph wjash ���� fo jxlsjaf�hg oqbk j qhajlfbc esxp je
� ���� tuph eh jqh ef� rjefx bmhqjlbqe lpjl kjn rh sehg rn lph qhgsxlfbc jddqhdjlfbc � � i & i " EF i
"#$ i #F� i  � t �mhqjlbqe lpjl jqh cbl jeebxfjlfwh i esxp je elqfcd xbcxjlhcjlfbc i 	#� i bq cbl






xbkksljlfwh i bq r blp i esxp je A i � i bq " � kjn cbl rh sehg i rhxjseh lsmah bqghq gbh e cblkjllhq fc qhajlfbce i rsl gf�hqhcl bqghqe ybsag mqbgsxh gf� hqhcl qh esale t �uyb kbqh �bbahjcjddqhdjlh bmhqjlbqe jqh � jcg �� t { pjl gb lphn khjc��` e yhaa je lph rjefx bmhqjlbqe i esxp je � i " EF i jcg "#$ i jcg xbcelqsxle rjehg bc lphkobq xbsclfcd jcg jwhqjdfcd i ypfxp dfwh lph xbcwhclfbcja jddqhdjlfbce i yh kjn kjzh jqrflqjqnxbcelqsxle t �bq h�jkmah i lph wjqfjcxh fe
��� ��}�� �� ���� �  ! ������A�;�������������� �

uph lhqk �qhgsxlfbc� bqfdfcjlhe oqbk lph efk fajq bmhqjlbq bo `�� t �fcxh lpfe fe � %qbdqjkk fcd�jcdsjdh obq jqqjne i ypbeh hahkhcle jqh bqghqhg rn fcgh� wjash i `�� qhgsxlfbc esmmbqlelph cbcxbkksljlfwh jcg cbcjeebxfjlwh bmhqjlbqe t
��� E�# ��F	� ����	�E F jaaby e qhgsxlfbc lb rh jmmafhg lb dqbsme bo lsmah e y flpfc j qhajlfbc tupheh dqbsme jqh ���~;���� �� ����� �� fcgsxhg rn j emhxfvhg jllqfrslh bq ehl bo jllq frslh epjw fcd lph ejkh wjash y flpfc lph dqbsm t �bq jc h�jkmah i yh xjc xbclfcsh fc lph wh fc boxbsqeh kjqze i rsl lpfe lfkh obq ehwhqja xbsqeh e t
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�cxh jdjfc i yh epby lph wfqlsja jllqfrslhe fc lph xbclh�l bo j ebsqxh qhajlfbc i rsl ehcefrahjxlsjaf�jlfbce ybsag abbz kbqh afzh
� 
� �� @A B�	 C � ���D EF � ����}� 
�� @A B	 C ���D EF � ����}

<blh lpjl lph xjmjrfaflfh e jqh enkkhlqfxja i hwhc lpbsdp lph h�jkmah qhajlfbc fe mqhehclhgjrbwh fc jc bqghq ypfxp ojwbsqe lph wfesjaf�jlfbc bo � ���t
{ flp lph kjxpfchqn lpjl yh cby pjwh i yh xjc xbkrfch gbkjfc jcg qhajlfbcja jadhrqje lbgb fclhqh elfcd lpfcde t > hqh jqh lpqhh kjlqfxh e
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fc ypfxp �� fe lph kjlqf� mqbgsxl bo � jcg � t ` qhajlfbcja qhmqhehcljlfbc bo jaa lpqhhkjlqfxh e xbsag seh lqfmah e i y flp hahkhcl wjash e jcg lyb fcgfxh e i bk fllfcd lsmah e obq hahkhcley flp wjash � t
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uph ljez obq lph qhajlfbcja jcg gbkjfc jadhrqje fe lb xbkmslh lph qhajlfbc �� dfwhcqhajlfbce � jcg � t uph cfxh xbceh�shcxh bo lph mqfcxfmah bo jrelqjxlfbc fe lpjl yh xjc gfwfghlph mqbrahk fclb lyb mjqle jcg ebawh lphk ehmjqjlhant uph mqbgsxl yh y fep lb xbkmslh fe
�� � �� � �

�
� � ���� �� �

� fqel i yh ksel xbkrfch � jcg � rhobqh yh xjc gb jcn xjaxsajlfbce t �sq qh	h� epbsag rhlb seh lph cjlsqja = bfc i jcg qh	hxlfbc xbcvqk e lpjl lpfe fe q fdpl � fc hjxp qby i 
 i bo � i lph � lphahkhcl ksel rh afczhg lb lph � lp hahkhcl bo hjxp xbaskc i � i bo � t {h lpse pjwh j qhajlfbcbc jllqfrslhe ���� i �  � � i jcg ���� lb ybqz y flp t�hxbcg i yh lpfcz jrbsl lph jqflpkhlfx t {h ksel ksalfman lph lyb wjashe obq lph xbkkbc
� i lphc yh ksel esk bwhq jaa wjashe bo � obq j v�hg � jcg � t �c lph gbkjfc jadhrqj i yh gbcbl chhg lb emhxfon lpjl � qjcdh e i rsl bcan lpjl � jcg � jqh v�hg � yh chhg jc h�sfwjahcxhqhgsxlfbc rn � jcg � t

��� ����� �� ��� E� �  ! ���� & ���� �� �  � �
�� @A B����� C � C � D EF �� E�  EF � � �upfe xbgh fe rqfho i jcg i y flp j ojfqan scebmpfelfxjlhg fkmahkhcljlfbc i fe jc h� xfhcl yjnlb ksalfman lyb emjqeh kjlqfxh e �able bo �e� ypfxp kjn hwhc rh lbb rfd lb vl fclb �`� t

> hqh jqh fclhqkhgfjlh elhme i epbyc jolhq lph = bfc pje rhhc xjaxsajlhg i y flp ����� epbycbcan obq ��  � � � ��  �� jcg ��  � � � �'  �� i obq xajqflnt
� E�  EF ������ � � � ���� � ���� & ���� �����
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� fdsqh �� ` � faa�bo�� jlhqfjae
` qhajlhg xjaxsajlfbc fe k bqh hajrbqjlh � lph �h�mabefbc� bo j rfaa bo kjlhqfjae fclb fleos aa lqjceflfwh xabesqh mase �sjclflfh e t ` �~� � �� � ���}~��� fe lph elqsxlsqh lpjl epby e lphxbkmbchcle bo jc jqlhojxl i esxp je j mqbgsxl jeehkrahg oqbk wjqfbse mfhxhe ypfxp lphk ehawhejqh esrjeehkrafh e t � fdsqh � fe j qhmqfeh bo lph rfaa�bo�kjlhqfjae epbyc fc ehxlfbc 
 bo xpjmlhq�t�i bc qhajlfbce i lbdhlphq y flp j qhajlfbcja qhmqhehcljlfbc t �uph lhqk �h�mabefbc� qhohqe lblph fkjdh lpjl fe oqh�shclan gqjyc bo lph xbkmbchcle jaa ehmjqjlhg oqbk hjxp blphq i rsljafdchg i y flp afch e xbcchxlfcd lph mbfcle yphqh lphn jqh = bfchg t upheh afche bolhc lhqk fcjlhfc gqjy fcde bo lph rbale jcg csle sehg lb = bfc lph xbkmbchcle i ypfxp abbz je lpbsdp lphnpjwh rhhc rabyc bsl bo lph jeehkrant��bcefghqfcd gbkjfc jadhrqj vqel i lph xjaxsajlfbc sehg fc lph h�mabefbc mqbxhee kselksalfman lph �sjclflfh e bc hgdhe lpjl afh fc lph ejkh mjlp i jcg esk lpheh mqbgsxle obq mjlpelpjl lhqk fcjlh fc lph ejkh �esr�jeehkrafh e t upse i lph ' /e lpjl kjzh sm jc � hjxp pjwh �

�e t uph 
 �e lpjl kjzh sm jc � hjxp pjwh ' � e t `cg lphqh fe � � gfqhxlan fcwbawhg fc jc � t�b i fc lblja ' & � � 
 & ' � � � �� �e gfqhxlan bq fcgfqhxlan kjzh sm jc � tupfe fe h eehclfjaan =sel lph gbkjfc jadhrqj lpjl yhcl fclb ksalfman fcd lyb kjlqfxh e t {hy faa qhlsqc lb xbcefghq ebkh ekjaa wjqfjlfbce chhghg tuph qhajlfbcja jadhrqj fe h eehclfjaan lph lqjceflfwh xabesqh sehg fc lph �������} xjaxsajlfbcfc ehxlfbc ' t
 �qhxsqefbc � bo xpjmlhq � t� �qhajlfbcja jadhrqj� t >byhwhq i yh xjccbl seh lphcjlsqja xbkmbeflfbc lb afcz hgdh e fc lph ejkh mjlp rhxjseh bo lph m beefr fafln lpjl lyb mjfqebo hgdhe xbcchxl lph ejkh lyb mbfcle �esxp je � jcg � � jcg lph osqlphq mbeefrfafln lpjl lphmqbgsxle bo lph �sjclflfh e kjn rh lph ejkh �esxp je ' & � jcg � & ' i fo lph 
 bc hgdh �� pjgrhhc xpjcdhg lb j �� t ub jwbfg lph jslbkjlfx gsmafxjlh hafk fcjlfbc i yh ksel seh lph cjlsqja
= bfc fcelhjg i lb qhljfc lph afczfcd cbghe �/ jcg � fc lph jrbwh h�jkmah� lpjl gf�hqhclfjlhlph lsmah e t � hxjseh bo lpfe i jcg rhxjseh bo lph ojxl lpjl lph cjlsqja = bfc bo j qhajlfbc y flpflehao �% �}��� � bc gf� hqhcl jllqfrslhe �� bc bch pjcg jcg � bc lph blphq� ahjge lb jkrfdsbsejllqfrslh cjkhe i lph cjlsqja = bfc ksel rh jxxbkmjcfhg rn qhcjk fcd t upfe xjc rh gbch rngbkjfc jadhrqj t
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� fdsqh � � �scxlfbcja � jmmfcd
B�  � � ��� D EF ���| �� B� E�  EF � � D B� �  � � �� D EF % �}��� �� �

�c lph xbgh i lph jllqfrslhe bo % �}��� jqh qhcjkhg �rn jggfcd mqfkhe� rhobqh = bfcfcd y flplph qhxsqefwhan ghvchg ��| ��t ��� dfwhe lph esk bo mqbgsxle �lph kjlqf� ksalfmafxjlfbc� t ����jgge lb lpfe jcn wjashe mqhw fbsean dhchqjlhg obq epbqlhq mjlpe rhlyhhc lph ejkh lyb cbghe t
� fcjaani � fe qhcjkhg oqbk ���� fc bqghq lpjl lph jllqfrslhe bo ��| �� jqh lph ejkh je lpbehbo % �}��� eb lph qhxsqefbc xjc xbclfcsh t �c lph gbkjfc jadhrqj lphqh ehhk e lb rh j xfqxsajqghvcflfbc phqh i � fc lhqk e bo ���� i fc lhqk e bo � jcg ��� i fc lhqk e bo � jcg �� i fc lhqk e bo � t
�sl lph fclhqmajn y flp lph qhajlfbcja jadhrqj fe esxp lpjl lph mqb= hxlfbce jayjne gfejkrfdsjlhjcg jwbfg lph xfqxsajqflnt

� hemflh lpfe fclhqmajni bch fe hjefan jrah lb lpfcz fcghmhcghclan jr bsl lph gbkjfc jadhrqjjcg lph qhajlfbcja jadhrqj efghe bo lph mqbrahk i bcxh ojk fafjq y flp lph lyb jadhrqje jcg pbylphn jqh msl lbdhlphq t
� �� ���������� � ��� ���
`alpbsdp qhgsxlfbce jqh qh elq fxlhg lb jeeb xfjlfwh jcg xbkksljlfwh bmhqjlbqe rhxjseh bo lphfcghmhcghcxh bo qhajlfbce oqbk lsmah bqghq i cbc�xbkksljlfwh jcg cbc�jeebxfjlfwh bmhqjlbqejqh sehos a t {h xbsag seh lphk fo jc bqghqfcd yhqh ~������ bc lph lsmah e bo j qhajlfbc rn lphwjash bo bch bo lph jllqfrslhe i bq bo j ehl bo jllq frslhe t {h xbsag lphc jaeb brljfc �������~;�lbljae i jcg efk fajq qh esale obq blphq jeeb xfjlfwh jcg xbkksljlfwh bmhqjlbqe t

� fdsqh � epby e j qhajlfbc ypfxp xbkrfch e jccsja ejah e lbljae y flp fcobqkjlfbc bc ypbyje mqhefghcl bo lph xbkmjcn jl lph lfkh t �c lpfe xbclh�l i yh xjc lpfcz jrbsl xsksajlfwhejah e obq lph xbkmjcni
��� �� �� !�F �  ! �� ����  ���� ���}�

jcg lph vdsqh epby e �� je j wfqlsja jllqfrslh t <blh lpjl lphqh fe j oscxlfbcja ghmhcghcxh i
���} � �� ����i jcg lpjl j chy oscxlfbcja ghmhcghcxh i ���} � �� i fe dhchqjlhg t � hxjsehlph �� ���� fe lph ejkh obq lph lyb lsmah e obq �99' i �� ksel jaeb cbl xpjcdh y flpfc lpfenhjq t ��l fe lb faaselqjlh lpfe mbfcl lpjl lph jmmjqhclan fqqhahwjcl jllqfrslh i % }��~����i feepbyc t�upfe ojk fan bo jddqhdjlfbce fe xjaahg � �� ��~���� � �|| ~�� rhxjseh fl fe j oscxlfbc oqbk bchoscxlfbc ����} � �� ����� lb jcblphq ����} � ���t �sxp oscxlfbce bo oscxlfbce jqh sesjaanxjaahg � �� ��~����� t �bkkbc kjlphkjlfxja h�jkmahe bo oscxlfbcjae fcxasgh fclhdqjlfbc �obqfceljcxh i 	 �
 � � � � � �� �g� kjme � lb 	 � jcg gf�hqhclfjlfbc t �scxlfbcja kjmmfcd xjc rhsehg lb dfwh j obqk bo cskhqfxja fclhdqjlfbc i ypfxp fe whqn xqsgh rhxjseh lph gjlj m bfclejqh mqhghlhqk fchg rn lph lsmah e bo lph qhajlfbc jcg xjccbl rh ehahxlhg obq bmlfkjafln rn
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� fdsqh ' � ` alhqcjlfcd �sk jcg � qbgsxl
lph fclhdqjlfbc mqbxhee t `mmqbmqfjlh jmmafxjlfbce k fdpl rh lfkh�ehqfh e obqhxjelfcd jcg gjljekbblpfcd i ypfxp jqh efkmafvhg obqk e bo cskhqfxja fclhdqjlfbc t

�bq bqghq�ghmhcghcl bmhqjlbqe �h flphq cbc�xbkksjlfwh bq cbc�jeeb xfjlfwh� esxp je A i yhksel emhxfon ypjl �xsksajlfwh� khjce t �l fe rh el lb seh A lb mqbgsxh jc jalhqcjlfcd esk i �lb dfwh jc jalhqcjlfcd mqbgsxl i jcg eb bc t upse i lph wjash bo lph wfqlsja jllqfrslh fc lsmah ��obq lph 
lp gfelfcxl wjash bo lph bqghqfcd jllqfrslh i � �fc jexhcgfcd bqghq� i obq bmhqjlbq � fe
� � B!�F �  ! 
  ���� � D � � � B
 D � ���� � ��� B
 D � ��� B
 D � �� B
 D�� ����yphqh 
 fe lph bmhqjcg jllqfrslh jcg !�F �  ! 
  ���� � fe lph qh esalfcd wfqlsja jllqfrslh t

��sfwjahclani yh xjc emhxfon lpfe fc j yjn ypfxp fe xabehq lb jc fkmahkhcljlfbc t
����� � E! 
 � � ���F � � ���� �� B
 D � �����

yphqh ����� fe lph jxxsksajlbq i ypfxp dfwhe lph wjash bo � � B!�F �  ! 
  ���� � D obq hjxplsmah i �� i 
 � �  ���� t
� fdsqh ' epby e jc jalhqcjlfcd esk jcg jc jalhqcjlfcd mqbgsxl bqghqhg rn � ��t

��� � ��� �� !�F A  ! � ��  ���� � ���
��� � ��% �� !�F �  ! � ��  ���� � ���

{h xjc ehh lpjl lph wjashe bo � ��� jqh lph eh�shcxh i '  �� A '  �� A �� � '  �� A �� � �� A ' i jcg��� A �� � �� A �� � ' t �fk fajqani � ��% ljzh e bc lph wjash e '  ���'  ����� & '  ����� & ���' ijcg ������ & ����� & ' tuph sesja jalhqcjlfcd esk ybsag rh '  ' A ��  ' A �� � ��  ' A �� � �� A �� i jcg ' A �� ��� A �� A ��� i rsl fl fe hjen lb xbcwhql lb lpfe oqbk lph qhesal bo lph oscxlfbcja kjmmfcd t
� lphq ghvcflfbce bo lph rhpjw fbsq bo bqghq�ghmhcghcl bmhqjlbqe ybsag cbl dfwh jc jalhqcjlfcdesk jl jaa i obq fceljcxh

����� � E! 
 � � ���F � � ���� ����� � � � B
 D tfe lph ejkh je � � B
 D A �	�
� � � B
 D t� ehos a chy bmhqjlbqe lb fclqbgsxh fc lph xbclh�l bo oscxlfbcja kjmmfcd jqh ���� jcg
��		 t upheh jqh ghvchg lb dfwh lph �
��~� mqhghxheebq jcg esxxheebq i qh emhxlfwhani bo lphwjash bo lph bmhqjcg jllqfrslh t �uph jrbwh ghvcflfbc sefcd jc jxxsksajlbq fe bwhqqsahg obq
���� jcg ��		 t  ��� jcg ��		 pjwh cb sehosa exjajq khjcfcde t� uph qhjebc obq xnxafxfln felpjl fl fe ebkhlfkhe sehos a �obq h�jkmah i fc dhbkhlqfxja xjaxsajlfbce� i jcg lpjl fl fe hjen lby qflh xbgh lb db oqbk j xnxafx qh esal lb j cbcxnxafx jceyhq i rsl cbl lph blphq yjn jqbscg t
� fdsqh 
 epby e lph esxxheebq bo hjxp ybqg fc j lh�l i

��� � �� � �� !�F ��		  ! ��}�  ���� � ���
#��E# � !�F	�E F# � "#�� EF� jgge j dqbsmfcd ojxfafln lb oscxlfbcja kjmmfcd fc lph ejkhyjn lpjl h�sfwjahcxh qhgsxlfbc gbhe obq qhgsxlfbc t � fdsqh � epby e lph h�jkmah obq

�



��� ����}� � ��� � �� �` adhrqjfx � gjljgjlj � mqbxheefcdmqb xh eefcd ' lhxpcf�sh elhxpcf�she 
 xjcxjc � hcjrahhcjrah � jmmafxjlfbcejmmafxjlfbce 	 mqbdqjkkhqemqbdqjkkhqe � lblb � ybqzybqz �� y flpy flp �� scflescfle �� bobo �' gjljgjlj �
 ajqdhqajqdhq �� lpjclpjc �� jj �	 efcdahefcdah �� xbkmslhqxbkmslhq �� ybqgybqg �� `adhrqjfx
� fdsqh 
 � {bqg �sxeeh eefbc
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��� � �� �� �#� �  ! �� ����  ���� ���} �� � ~;�
�jah �� ����e jqh jxxsksajlhg bwhq lph nhjqe obq hjxp � ~;fefbc t�jqlfja oscxlfbcja kjmmfcd i cbl esqmqfefcdani fe qhajlhg lb mjqlfja fclhdqjlfbc t
� ��� !� � E� E " jaaby e se lb xbscl lph cskrhq bo �~� �}��� ;��� �� jc jllqfrslh pje fc jqhajlfbc t �ch yjn fe lb mqb= hxl lph qhajlfbc bc lph jllqfrslh bo fclhqh el i lphc gb j ��� �
 ! � lb xbscl lph lsmah e t �l ybsag rh sehosa lb dhl lpfe qh esal y flpbsl gbfcd lph mqb= hxlfbc ih emhxfjaan fo lph xbscl fe lb rh sehg obq osqlphq xbkmjqfebce bq xjaxsajlfbce y flpfc lph qhajlfbc t
> hqh fe lph gbkjfc jadhrqj lpjl y faa gb lpfe i obq lph h�jkmah bo vdsqh � t

��� ����% }�� �� ��� "#$  ! !�F �  ! �  ���� % }��~�����
upfe xbscle lph cskrhq bo gf�hqhcl % }��~����e ��� jmmhjqfcd fc lph qhajlfbc t � fqel i yh jxxs�ksajlh j xbscl obq hjxp gf�hqhcl mqhefghcl i lphc yh vcg lph kj�fksk bo lpheh jxxsksajlfcdxbscle t > hqh jqh lph qhesale

������% }��~���� ���} �� ����� !�F �  ! � ��� "#$  ! tt
� !"# �995 �%( $ $
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` efk fajq fgfbk xjc vcg lph cskrhq bo gf�hqhcl wjashe bo ebkh jllqfrslh fc dqbsme bolsmah e ghlhqk fchg rn jcblphq jllqfrslh t �bq h�jkmah i fc lph xbclh�l bo vdsqh � i yh xbsagxbscl lph cskrhq bo gf�hqhcl nhjqe qhm bqlhg rn hjxp gfwfefbc �� hjxp � lph obaaby fcd fgfbky faa dfwh lpfe qh esal hwhc fo lph gfw fefbce qhmbql �sjqlhqan jcg jcblphq jllqfrslh lbag se lph
�sjqlhq� t

��� �������} �� ��� E� "#$  ! �#� �  ! �  ���� ���} �� � ~; �� � ~;�
<blh lph lyb ��� � ~;�e jqh chhghg t �ch xbsag msl mjqhclph ehe oqbk ��#� lb lph vqel ��
� ~;� obq xajqflnt
� � � 	�� � ���	
��

�hwhqja bo lph qhajlfbcja jadhrqj ojxfaflfh e yh pjwh h�jk fchg eb ojq jgg afllah chy oscxlfbcjaflnt
�bq h�jkmah i � �= bfce kjn rh efksajlhg rn j xbkrfcjlfbc bo gbkjfc jadhrqj jcg cjlsqja
= bfc t �u�ehahxlbqe xjc kbelan rh fkmahkhclhg rn h�sfwjahcxh qhgsxlfbc jcg mqb= hxlfbc t
�sl yh pjwh fclqbgsxhg lphk ehmjqjlhan rhxjseh lphn vl fclb j oqjkhybqz jcg jqh sehos a tuphn hkrbgn fc enclj� gf� hqhcl yjne bo lpfczfcd jrbsl mqbrahk e t upfe fe wjasjrah rhxjsehgf� hqhcl mhbmah lpfcz fc gf�hqhcl yjne tuph mqhehcl ehxlfbc fclqbgsxhe j osqlphq xbcxhmlsja h�lhcefbc ypfxp jaeb jgge cb chyoscxlfbcjaflnt �l fe j chy yjn bo lpfczfcd fcphqhcl fc mqhwfbse fghje i jcg qh�sfqh e jakbel cbchy enclj� t

� ����� }����~��� qhmsgfjlh lph obsqlp xpjqjxlhqfelfx bo qhajlfbce mqhehclhg fc ehxlfbc � boxpjmlhq �t�i bc qhajlfbce t upfe yje lph qh�sfqhkhcl lpjl �8 � ;��� � ~� ���8 }�� ����} � � ~;�������� ~� ��~�| �� �t upfe qh�sfqhkhcl yje wjdsh je lb ypjl �efkmah� khjce i rsl fc mqjxlfxhfl r bfahg gbyc lb h�xasgfcd qhajlfbce je wjashe bo jllq frslhe t upfe fe jqrflqjqni h�xhml lpjlfl elhk e oqbk fkmahkhcljlfbc gf� xsalfh e t <by lpjl yh pjwh hcbsdp �	jl� qhajlfbcja jcg
��



gbkjfc jadhrqj fc bsq jqehcja i yh xjc ehh pby lph qhelq fxlfbc xjc rh afolhg jcg lph qhesal nhlfkmahkhclhg sefcd 	jl bmhqjlfbce tuph lhqk �chelhg� qhajlfbce xbkhe oqbk bsq y faafcdchee i cby i lb jaaby jllqfrslh e fcqhajlfbce lb pjwh wjashe fc hjxp lsmah lpjl jqh lphk ehawh e qhajlfbce t ` kblfwjlfbc obq lpfeafrhqjlfbc xbkhe oqbk mqbdqjkk fcd ajcdsjdh e jcg lph fghja lpjl jaa gjlj lnmhe epbsag rh�vqel�xajee� t �b ojq i qhajlfbce pjwh cbl rhhc vqel xajee � lphn xjccbl rh sehg jcnyphqh elqfcde iobq fceljcxh i jqh sehg i emhxfvxjaan y flpfc qhajlfbce t �o yh jaaby qhajlfbce lb rh jllqfrslh e i yhmqbkblh lphk i jcg yh mhqk fl chy yjne bo lpfczfcd jrbsl qhajlfbce xbcljfcfcd qhajlfbcexbcljfcfcd qhajlfbce i hlx t
� hxjseh lph efkmafxfln qh�sfqhkhcl hcobqxhg rn �vqel cbqkja obqk� bc bsq qhajlfbcepflphqlb i chelhg qhajlfbce jqh jaeb zcbyc je � �co bq co� �cbc�vqel�cbqkja�obqk � qhajlfbce t`mjql oqbk ebkh k fcbq chy enclj� obq ghxajqjlfbce i yh chhg cb encljxlfx xpjcdh e rsl bcanjc fcefdpl t upfe fcefdpl fe lpjl yh ������ � �8 � }����~���� ��� ��}� ~��� �8 � ��� �~� ��� ��}�t �ojllq frslhe kjn cby rh qhajlfbce i lph ajcdsjdh ksel esmmbql bmhqjlfbce bc qhajlfbcja jllqfr�slhe t uph gbkjfc jadhrqj esmmbqle jllqfrslh bmhqjlfbce i jcg lph qhajlfbcja jadhrqj bmhqjlhebc qhajlfbce t �b jaa yh ksel gb fe mhqk fl qhajlfbcja bmhqjlfbce fc lph gbkjfc jadhrqj t{h cby ybqz lpqbsdp j eh�shcxh bo h�jkmahe lb epby lph mbeefr faflfh e i eljqlfcd y flplyb�ahwha qhajlfbce �bch ahwha bo chelfcd� t > hqh fe j ghxajqjlfbc �oqbk B����D� i epby fcd lphbcan chy enclj� yh y faa chhg t
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� �
�l fe sehosa lb lpfcz bo � ���� je j qhajlfbc bo lpqhh elqsxlsqhg lsmah e i je epbyc rhaby t
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{h ajrha hjxp � ��8 �}� ehl rn jc fghclfvhq i jcg hjxp � �� �}~| ��}� ehl efk fajqant �c ojxl ilpheh fghclfvhqe xjc =sel rh lsmah cskrhqe obq � ����i je epbyc phqh � rsl sesjaan lphn jqhfcghmhcghclan dhchqjlhg esqqbdjlhe t uph � ��8 �}� jllqfrslh fe lnmhg eb lpjl fle wjashe jqhqhmqhehclhg rn lph fghclfvhqe i jcg lph ejkh y flp � �� �}~| ��}�t uphc yh xqhjlh bch chyqhajlfbc obq hjxp bo lpheh lyb jllqfrslhe i xbcljfcfcd jaa lpqhh ehle bo wjashe i gfexqfk fcjlhg rnj chy �~� jllqfrslh tub obqksajlh lph ejkh �shqn je jrbwh i yh lqjceajlh lph #F� lb E�  EF jcg lph ����� lb
E�  EF bq lb E	 "� t
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�t �bq hjxp chelhg jllqfrslh i xqhjlh j efcdah qhajlfbc xbcljfcfcd fle jllqfrslh e i mase j ehl�fghclfon fcd jllqfrslh i jcg qhmajxh hjxp chelhg qhajlfbc fc hjxp lsmah rn lph esqqbdjlhwjash afczfcd lb lpfe chy jllqfrslh t
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�c lph h�jkmah jrbwh i lph chelhg qhajlfbce jqh efkmah ehle t > hqh fe jc h�jkmah �oqbk
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�l ehhk e majsefrah lpjl lph fclhclfbc bo lph �shqn fe lb brljfc lph efk mah ehl bo cjkhe i �)7+, �
�0 !� � /*� � �",�,� i fc ypfxp xjeh yh ksel qhk bwh lph chelhg elqsxlsqh bo lph qhesal eb ojq tupfe fe xjaahg ��� ���~�� i jcg xjc rh jxpfhwhg fc lyb elhme t

� fqel i lph lpqhh qhajlfbce fc lph lpqhh lsmah e ksel rh qhgsxhg lb bch i lph efcdah ghefqhgehl t upfe fe hjefan gbch i y flpfc bsq chy oqjkhybqz bo esreskmlfbc bo lph qhajlfbcja jadhrqjfc lph gbkjfc jadhrqj i rn qhgsxlfbc t
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<blh lpjl ��  EF fe j xbkksljlfwh i jeebxfjlfwh bmhqjlbq i jcg eb fe ahdja fc qhgsxlfbc t� qb= hxlfcd lph ��� ��  EF elfaa dfwhe j chelhg qhajlfbc i rsl j efcdahlbc t �b lph ehxbcg elhmfe lb qhk bwh j ahwha bo chelfcd t upfe yh xjc gb scjkrfdsbsean fc j efcdahlbc qhajlfbc t ��cj qhajlfbc bo kbqh lpjc bch lsmah i xbcljfcfcd j chelhg esrqhajlfbc i qhk bwfcd j ahwha ybsag
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qh�sfqh lph enelhk lb kjzh j ghxfefbc jrbsl pby lb xbkrfch lph gf� hqhcl lsmah e � rsl lphmqbdqjkkhq epbsag gb lpfe h�mafxflant�uph yjn yh afol j ahwha fe lpqbsdp ����
�~�
 i f th ti efk man cbl dfw fcd fl j cjkh t � ��� ijr bwh i xbcljfce j chelhg qhajlfbc cjkhg 	 rhxjseh yh xqhjlhg 	 fc j ��� eljlhkhcl t {h xjcjwbfg lpfe rn =sel y qflfcd lph h�mqh eefbc fc lph mqb= hxlfbc afel i fcelhjg bo fc j ��� eljlhkhcl t
> hqh fe lph chy xbgh lb dfwh j 	jl qh esal i � ��� t
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upfe xbgh y faa scchel j qhajlfbc y flp ehwhqja chelhg jllqfrslhe i rsl lph qhesalfcd efcdahehle ksel rh xbkrfchg fclb 	jl lsmah e rn �jqlhefjc mqbgsxle t ` eh�shcxh bo E�  EF�e bo lphqhesale bo lph ��� ��  EF e y faa gb lph = br i y flp qhcjk fcd fo lph chelhg qhajlfbce pjwh xbkkbcjllqfrslhe t
�bq xbkmahlhchee i fo yh xjc scchel oqbk j chelhg qhajlfbc lb j 	jl qhajlfbc i yh epbsag rhjrah lb � ��� j 	jl qhajlfbc fclb j chelhg bch t {h jaeb gb lpfe fc lyb elhme tuph vqel elhm fe lb jgg j ahwha rn dfw fcd j cjkh lb lph chy qhajlfbc jllqfrslh t {hpjwh jaqhjgn epbyc � "# EF ghxajqjlfbce lb elqsxlsqh jc jllqfrslh ahjgfcd lb fcflfjaf�fcd jchy chelhg qhajlfbc t {h xjc seh lph ejkh khxpjcfek lb dfwh j xbaahxlfwh cjkh lb j ehl bojllq frslhe i rsl fl qhjge rhllhq fo yh xbsxp fl fc lph gbkjfc jadhrqj t
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qhohqq fcd lb jcn jllqfrslhe h�xhml lph bche fcwbawhg fc lph chelfcd t
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uph vqel afch i jrbwh i dfwhe lph ejkh �}�~�~�� qhajlfbc obq hjxp xbkrfcjlfbc bo )*#+ � )7+,jcg )*#+ � �0 !� i jcg lph qfdplk bel mqb= hxlfbc fc lph ajel afch qhmajxhe lph jllqfrslhe � �C���� rn lpfe chy qhajlfbc bc lpheh jllqfrslhe t uph obsqlp afch jcg lph ehxbcg mqb= hxlfbc dfwhlph 8 ~��}�� qhajlfbc fcxasgfcd )7+, jcg �0 !� obq )*#+ i jcg qhmajxh ��� �C ����C � �� rn
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�cchelfcd fe afzhan lb rh kbqh sehosa lpjc chelfcd t uphqh fe jc osqlphq jenkkhlqn fclpjl � ��� gbhe cbl jayjne fcwhql ��� ���t ` efkmah h�jkmah fe jc jllhkml lb chel lph vcjaobqk yh pjg obq � ��� � lp fe xbsag bcan qh�fclqbgsxh lph h�lqj ahwha i 	 ���� �� i rsl lph lpqhhlsmah e fc lph bqfdfcja � ��� xbsag chwhq rh qhxbcelqsxlhg t � bqh hajrbqjlh h�jkmahe pjwhjggflfbcja jllqfrslhe lb gfelfcdsep lph lsmah e i rsl lyb bq kbqh lsmah e pjwh lph ejkh wjashobq lpfe jllqfrslh fc lph chelhg qhajlfbc t
�c lph blphq pjcg i ��� ��� fe jayjne lph fcwhqeh bo � ���t
� hxjseh lpheh lyb lqjceobqkjlfbce rhpjwh fc lpfe gf� xsal yjni jcg jqh cbl whqn fkmbqljcllb r bbl i yh gb cbl ghvch emhxfja bmhqjlbqe t �l fe kbqh sehos a lb jgg lph efkmah enclj� bo lph

���#�E F dqbsmfcd jcg lph ehkjclfxe bo ahwha afolfcd lpqbsdp jcbcnk flnt { flp lph dhchqjaesreskmlfbc bo lph qhajlfbcja jadhrqj fclb lph gbkjfc jadhrqj i lpheh dfwh se chelfcd jcgscchelfcd fo yh yjcl lphk t {h jaeb dhl j dhchqja khlpbg obq obqksajlfcd �shqfh e i ypfxp jqhksxp kbqh fclhqh elfcd t
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{ flpbsl kbqh jgb i yh xjc kbwh bc lb ghhmhq chelfcd t > hqh fe j chelhg qhajlfbc y flp obsqahwhae t
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