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D"i¨D"J<HFS P Z9D P BnIXB ^ D"TFZ PsP J<\]B-Seð d S P L¥q Q B�\ Njd B�\ N HFB1[�J<SsJ9H { B-S P B-I�J<H P$N§PRQ B Q B-IFijBU; PRQ B
BcD d Z9J9B d IFB ^ DpTFZ P0P J<\]B-S0D d B�J<HFS$T d B�I�L�fwH P$Q BªS QFNjdzP$^ D"Z<ZYE d$N"_ D _ J<Z9J P [�VcD"SUB]; P$Q B�Z N SUS ^~d$N \
IFB ^ D"TXZ PWlhQ J<V Q J<S Q B-IFijB�I¡J9S _ J9ijijB-S P D PWPRQ BrZ N HFisB�HXI�L>� Nyl B { B d ;GD"H�J9HFV d B�D"S$BkJ9H P$Q B d J<S$u
E d B-\]J<TF\ EFD d D"\�B P B d Çà+E d J<V�B�S4IFB ^ D"TXZ PYd J9SUu(D"S4J ^ D"H�B�D d Z<J9B d IFB ^ D"TFZ P�l DpSW\ Njd B�E dUNj_ D _ Z<B];
J£L�B"L�J P S Q J ^&P Ss\ Njd Bn\]D"SUS Np^AP$Q B�IFJ9S PRd J _ T P J N H N"^OP$Q B�IFB ^ DpTFZ P
P J9\�B(Ü PRN BcD d Z9J<B d I2D P B-S
��V N \]E2D d Bsð2ijT d B / ��;òD"HFI PRQ J<Sr\(Dpu"B�S PRQ B Q B-IFijB lhQ J9V Q V Ny{ B d S PRQ B�BcD d Z9J<B d IFD P B-Sb\ Njd B
B1KCEMB-HFS$J { BpL

q Q B�V�T dU{ B-SeS QFNyl J9HFiªS QFNjdzP$^ D"Z<ZoE dUNj_ D _ J<Z9J P [§D"HXI�B7KXEGB�V P B-I�S QFN"dUP$^ DpZ9Z N"^>PRQ B N E P J9\]D"Z
Q B�IFi"B Q D { B P$Q B�SRD"\�B ^~Njd \�D"S�J9H PRQ B>V N \�EFZ9B P BoV�D"S$BU;jD"Z PRQFN TXi Q�PRQ B�IFJÕ�ÔB d B-HFV�B>J9HrH|TF\ _ B d S
VcD"H _ B¿>|TFJ P BkS$J<ijHFJ<ðFVcD"H P ��D"S l B�S QFNyl B�IªJ9H�ð2ijT d B � �1L
Ad@�ó ���3��D¬OKô¢õ�öK�[OKô*�
aOD P J9HFi�V Q DpHFijB�SbD d B0D¡V N \]\ N H N V�V-T d B-HFV�B�J9H�V d B�IFJ Pkd J<S$u§\]D d upB P SbDpHFI Q D { B(D�S PRd$N HFi
J9\�E2D"V PaN H PRQ B { DpZ9TFB N"^ S$B�V-T d J P J<B�S P$d D"IFB-I0J9H P$Q B�SUBW\(D d u"B P S�LafwH P$Q J9SòS$B-V P J N H l BWV N HFSUJ9IFB d
PRQ BAVcD"SUB lhQ B d B D d D P J<HFikV Q D"HFi"B P Dpu"B�S>EFZ9D"V�BAD P DkE d B-IFB P B d \�J9HXB�I(E N J<H P J<H P J9\�B];8� × Lt� Njd
PRQ J<SAEXT d E N S$BU; l B�J9H P$d$N IFTFV�B P$Q B
÷	« Ù�«�¦§þ�ÿcÿ��	®������~­	�õ¯	°G±a´<½Gµ?±v½X»$´}µÕ¿���¼XÒ"¸*±R³$½F´<½X¼eµ3°M±	³U´9»,§kÒ*Ö2ÑF±vÖ�¶Xºp·}µX´<»«§/½GÒ á ½bÖ&³1Ò*Óùµ3´<Ó�±Q ºcÐ µ?Òªµ�´9Ó�±d� × ãK$kµ�µ�´9Ó�±d� × ,	¶]³v¶Xµ�´9½X¼ª²z°Ú¶p½X¼X±eÒC²-²*º"³U»1,a¶p½MÑ�µ�°M±k½M± á ÑX±vÖ�¶Xº"·£µ�´<½Mµw±v½F»U´}µÕ¿
´9»AÑ¨´9»cµ�³$´}¾XºFµ?±-Ñ á ´}µ�°ªÑF±R½F»$´£µÕ¿p��Ò*½�� � ã&ø>Ò*½Gµ�³v¶|²yµ3»OÒ*½§µ3°M±h½G± á ÑF±vÖ�¶Cº"·}µ	´9½Gµ?±R½F»$´£µÕ¿�ù~±,+Ú²�±wÐoµ
µ3°M±kÒ*½M±eº"½GÑF±v³�²�Òy½F»$´~ÑF±v³R¶Xµ3´~Ò*½Iú�ÑFÒb½MÒ|µ�±,+C´9»�µ?,Ô¶p½MÑ�µ�°M±v³7±vÖ£Ò*³7±
µ�°M±OÓn¶¹³,§/±yµ�¶pÖ?µ?±R³ ÑC¶Xµw±T� × ´9»
´9½M²-Ò*ÓeÐM·�±*µw±*ã

q Q J<S�D"S$SUTF\�E P J N HrJ9S�DpH2D"Z N i N TFS PRNWPRQ B�DpS$S$TX\]E P J N HXS�J9Hk�W�N Z<Z9\�B d D"HFI���B�TXu"B dzP4� / �"�¨� ; / �j�j�p� ;lhQ B d B PRQ B1[�V N HFSUJ9IFB d D {jN Z9D P J<Z9J P [WSUTF\�E Np^YPRQ B�I d J { J9HFi4g dUN*l HXJgD"H�\ N"P J N H�D P�P J<\]B�� × L
ürT d SUB P TFE�IFJÕ�ÔB d SWJ<H Pwl�N�d B�SUEMB-V P S ^~dUN \ PRQ B�J d S�x

/ �nfwH��Y�N Z9Z<\]B d D"HFI���B�TFupB dUP ;òJ PrP T d HFS N T PkN HFZÕ[�D PrP$Q B]\]D P T d J P [�� Np^4PRQ B�V-ZgD"J<\û�
lhQ B P$Q B dsP$Q B Q B-IFijB l D"SsS$TFV-V�B-S$S ^ TXZ N"d H N"P ; lhQ B d BcD"S0J<H PRQ B�E d B�SUB�H P E2D"EGB d
P$Q J9S
\(Dc[ _ Bru|H Nyl H _ B ^~Njd B];2H2Dp\]B-Z<[�D PWPRQ B P J<\]B N"^ IXB ^ D"TFZ P Ü�L

�j�pc Z PRQFN TXi QÎP$Q B {jN Z9D P J<Z9J P [\ü SUTX\]EFSb; PRQ B-[Îu"B-B�E P$Q B�I d J ^&PÓý N"^bPRQ B�S P$N Vvu E d J9V-B
V N HXS P DpH P Ltq Q B d B ^~Njd B]; PRQ B d J<S$u
E d B�\�J9TX\ ý1þ ü#SUTF\�EFS PRN ijB P$Q B d�l J P$Q0P$Q B {jN Z9D P J<Z9J P ["L
fwH N T d S$B P TFE<; PRQ B�S$J P T2D P J N H¥J9SsIFJÕ�ÔB d B�H P x�q Q BªIXB ^ D"TFZ P J9H P B-HFS$J P [ �ZSUTF\�EFSb; _ T P
PRQ B d J<S$u+E d B�\�J9TF\ E2D d Dp\]B P B d àäS P Dy[/SbV N HFS P D"H P L�q Q J9S�S$B-B�\�S P$N�_ B]D¡EFZgDpTFS$J _ Z9B
D"S$SUTF\�E P J N H ^~NjdWN T d V d B�IFJ Phd J<S$unSUB P$P J9HFiXL
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cOS _ B ^~Njd BU; l B ^~N V-TFS N H�D
V d B�IXJ P IFB ^ D"TFZ P S l D"E<; lhQ B d B P$Q B d DpHFI N \mE2Dc[ N � � D PYPRQ B
IFB ^ D"TXZ P�P J<\]BoÜ�J9S�TFHXJ ^~Njd \]ZÕ[ IFJ<S P$d J _ T P B-I N H ��Q � / � L	¤�B>V N HFSUJ9IFB d�PRQ B>S QFN"dUP$^ DpZ9ZjE dUNj_ D _ J9Z9J P [VcD"SUB
ð d S P ; P$Q B
B1KCEGB�V P B�I�S QXNjdUPU^ D"Z9Z	VcD"SUB
VcDpH PRQ B-H _ B P$d BcD P B�I+J<H+D"H+DpH2D"Z N i N TFS ^ D"S Q J N H�Lg4B ^~Njd B l B�E d B-S$B-H PAPRQ B N E P J<\(D"ZMS P$d D P B�i"[]; l B�J9H PRdUN IXTFV�B P$Q B ^~N Z9Z N*l J<HFi
÷	« Ù�« Ù�ÿ�¬��1�(�B�á��­×�ä'ÔÒ*³b¶¡¼¨´£¸*±v½�³1±1¶¹·9´��c¶Xµ3´~Ò*½�� Ï Ò*Örµ3°G±(ÑF±RÖ�¶Xº"·}µh´9½Gµw±v½F»U´}µÕ¿¥� ¶p½MÑ�¶p½�´9½2.
¸*±v»�µ3Ó�±v½GµoÒ*Ö��¦´9½Gµ?Òbµ�°M±>°M±�Ñj¼¨´9½X¼k»�µ3³R¶Xµ?±$¼p¿(¶Xµoµ�´9Ó�±1� × , á ±hÑF±v½MÒ|µ?± ¾1¿ ý Ã�� ���s�ò´£µ3»oÓ�´9½X´9Ó(¶p·
»$°MÒ*³�µ3Ö�¶p·<·2ÐÔ³7ÒC¾j¶F¾p´<·9´£µÕ¿¡¶pÖ?µw±v³kµ�´9Ó�±Ô� × ´<Ö�ÑX±vÖ�¶Xº"·£µo°Ú¶p»h½MÒ/µo°2¶�ÐFÐo±v½M±-Ñ�¾X±vÖ£Ò*³7±bµ3´9Ó�±Ô� × ã

g4B-VcD"TXS$B ^~N"d DhijJ { B�H d B�D"Z9J<`cD P J N H N"^ � Ï ^~d$N \ P J9\�B1� ×aN H l D d IFS P$Q B�\]D d u"B P J9S�V N \]EXZ9B P B];
l B�VcD"H¡TFSUB P$Q Bk\]B PRQFN IFShIFB { B�Z N EGB�I¡J9H�S$B-V P J N Hªö P$N VcD"Z<V�TFZ9D P B ý Ã � ���s�7L
÷	« Ù�«<ê�!#"�¬|­ è ¬/® 	+´}µ3°¦µ3°F´<»ªÑF±�
X½F´}µ�´�Ò*½M,eµ�°M±+Ò1Ðoµ�´9Ó(¶p·h°M±�Ñ¨¼j´9½X¼ »�µ3³v¶Cµ?±R¼¹¿ á °F´~²z°ÎÓ�´9½X´g.
Ó]´��¹±v»0µ�°M± ÐÔ³1Ò/¾j¶F¾p´<·9´}µÕ¿�Ò*Ö4¶n»$°MÒy³cµ3Ö�¶¹·9·oÖ£Ò*³�¶(¼¨´£¸*±R½�´<½F´}µ�´&¶p·	´9½G¸y±v»cµ�Ó�±R½Gµ Í2× ¶Xµrµ3´<Ó�± Q ²7¶p½
¾F±kÒC¾Xµ£¶p´9½G±�Ñ]´9½�µ á Ò
»�µ?±?ÐM»�-
: ú²'ÔÒ*³k¶]¼¨´£¸*±v½�¶pÓ�Ò/º"½Gµ
� ¶CµP� × ¶p½MÑ�º"»$´<½X¼�µ3°G±�Ó�±yµ3°MÒ/Ñ|»rÖ&³1ÒyÓõ»7±�²*µ�´�Ò*½ ­j,a²�Ò*ÓbÐoºFµw±
µ3°M±�¶¨¸*±R³v¶¹¼C±�»U°MÒ*³cµ�Ö�¶p·9·XÐÔ³1Ò/¾j¶F¾p´<·9´}µÕ¿nÖ£Ò*³kµ�´9Ó�±v»Ò� Ù � × ¼j´}¸*±R½�¾1¿

Ìý Ï ���
�Yx ��� ýòÃ�� ���s�N�Ô�£� Ï � ¾ � Ï
; ú4Úw½¡¶b»1±-²�Ò*½GÑ�»cµ?±wÐ	,�²-Ò*ÓeÐaºFµ?±rµ3°M±�Ò7Ðoµ3´<Ón¶p·2°G±�Ñ¨¼X± á ´}µ3°(´9½F´£µ3´&¶¹·F´9½G¸*±R»cµ�Ó�±R½Mµ ÍÚ× á °F´~²z°
Ó]´<½F´9Ó�´��*±v»Aµ3°G±W»$°GÒ*³cµ�Ö�¶p·9·/ÐÔ³7ÒC¾j¶F¾p´<·9´£µÕ¿ ý Ç ���
��Ö£Ò*³ µ�°M±�²R·&¶p´<Ó�� / ��������� � Û�� / ��������� � ¶Xµ
µ3´<Ó�±Ô� × ã

¯	°M±�µ?Ò/µ£¶p·�»$°GÒ*³cµ�Ö�¶p·9·4ÐÔ³1ÒC¾"¶F¾p´9·<´}µÕ¿�Ö£Ò*³¡¶�¼¨´£¸*±v½���´<»�µ3°M±R½ùµ�°M± ù á ±v´Õ¼¨°Gµ?±�Ñ]ú�»�º"Ó Ò*Ö]µ3°G±
»$°MÒ*³�µ3Ö�¶p·<·2ÐÔ³7ÒC¾j¶F¾p´<·9´£µ3´�±R»4Ö&³7Ò*Ó : ú ¶¹½MÑ ; ú�-

ý ���e� �Eý Ç ���
� Û Ìý Ï ���e���Ôº � Ü Ù � ×R�
¯	°M±�µ?Ò/µ£¶p· »U°MÒ*³cµ�Ö�¶p·9·�ÐÔ³7ÒC¾j¶F¾p´<·9´£µÕ¿ÞÑF±?Ðo±v½MÑ¨»+Òy½ µ�°M±�´<½Mµw±v³UÓ�±-Ñ|´&¶Xµw±�´9½G¸y±v»cµ�Ó�±R½Gµ��(ã ¯	°M±
´9½Gµ?±R³$Ó�±�Ñ|´g¶Xµ?±O´9½G¸y±v»cµ�Ó�±R½Gµ
� á °X´�²z°¡¿X´�±R·�Ñ|»bµ3°G±r·�Ò á ±v»�µ�»$°GÒ*³cµ�Ö�¶p·9·ÚÐÔ³7ÒC¾j¶F¾¹´9·9´£µÕ¿�Ö£Ò*³ ¶0¼j´}¸*±R½
´9½F´£µ3´&¶¹·M´<½M¸y±v»�µ3Ó�±v½Gµ Í2× ²1¶p½�¾F±AÖ£Ò|º"½MÑ(½MºpÓ�±R³$´�²7¶p·9·å¿/ã

q Q B(S PRd D P B�ip[ lhQ J9V Q \]J<HFJ9\�J9`-B�S P$Q B]B7KCEMB-V P B-I¥S QFN"dUP$^ DpZ9ZoV�D"H _ B N"_XP D"J<HFB�I�J9H�D�S$J9\�J9Z9D d
l Dc[jL
çbè ­�­ÚéZ= N HXS$J9IXB d D Q B�IFi"B ± l J PRQ J<HFJ P JgD"Z4J9H { B-S P \�B�H P ± × DpHFI�� � ew\�BcD"SUT d D _ Z9B { D"Z9TFB
E d$N V�B-S$ST± � L
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c P>P J<\]BÔ� × ;/IFTFB P$NbP$Q B S PRd TXV P T d B Np^�PRQ BOTFHFIFB d ZÕ[CJ<HFieE d$Nj_ D _ J9Z<J P [
SUE2D"V-B]; P$Q B { D"Z<TFB N"^
PRQ B Q B-IFijB�VcD"H _ B lhd J PUP B�HªD"S± ��� � Ì± Ç / ��������� � Û Ì± Ï �~ÜF� � � / ���b����� � �
lhQ B d B Ì± Ç J<SWDeV N HFS P D"H P D"HFI Ì± Ï J9S4D ^ TFHFV P J N H N"^�PRQ B P J9\�B N"^ IFB ^ DpTFZ P ;CÜ<;FD"HFI PRQ B�\(D d u
S$E2D"V-B { D d J9D _ Z9B � L �kJ { B�H PRQ D P H N IFB ^ D"TFZ P�Q D"S Q D"EFEGB�HXB�I�TFE P$N(P J<\]B¿� × ;ÔJ P J<S N E P J9\]D"Z
PRN TFS$B PRQ B { D"Z<TFB Ì± Ç P$N J<\]EFZ<B�\�B�H P D Q B-IFijJ9HXi]S PRd D P B�ip[ lhQ J9V Q \]J<HFJ9\�J9`-B�S PRQ BkS QXNjdUPU^ D"Z9ZE d$Nj_ D _ J9Z<J P [ ^~d$N \ P J<\]BÒ� ×>N H l D d IFS-Ltq Q J9S�VcDpH _ BWI N HFBAD"S�J<H�SUB�V P J N H(öL; _ B�V�D"TFSUB P$Q BhHFB l
{ DpZ9TFB�� Ï Np^òP$Q BkIFB ^ D"TXZ P J9H P B�HFSUJ P [�J<SWH Nyl u|H Nyl H�L

fwH PRQ BWVcD"SUB PRQ D P IXB ^ D"TFZ PtQ D"EXEMB-HFS _ B ^~Njd B P J9\�BP� × ; P$Q BWS QFN"dUP$^ DpZ9ZXE d$Nj_ D _ J9Z<J P [�J9SoSUT d B-Z<[
\]J<HFJ9\�J9`-B�I _ [�J<\]EFZ<B�\�B�H P J<HFisDsS QXNjdUPU^ D"Z9Z�E d$Nj_ D _ J9Z<J P []\]J<HFJ9\�J9`-J9HFi Q B�IXijB ^~NjdYPRQ BkV-ZgD"J<\Æ± ��� � Ì± Ç / ������� � � Û � / ß�V � / ������� � �
óON"P B P$Q D PY^~N"d D0i"J { B-H�J9HFJ P JgDpZGJ<H { B�S P \�B�H P ± × ; PRQ B N E P J<\(D"ZMS QFN"dUP$^ DpZ9Z Q B�IFijBkJ<H PRQ J<SYð d S P
S$B�i"\]B-H P J9S ^ TXZ9Z<[kIXB P B d \�J9HFB-I _ [ P$Q BYE2Dc[ N �6± Ç D PoP J9\�B*� × Lo�aJ<H2D"Z9ZÕ[8; Ì± Ç Q D"S P$N�_ BYV QFN SUB�HS$TFV Q¡PRQ D PhP$Q B N*{ B d D"Z9Z�S QFNjdzP$^ D"Z<Z�E d$N"_ D _ J<Z9J P []J9SW\�J9HXJ9\�J9`�B-I�L ò
! "ÈvxtouTz$#o�&%�vxt
¤�B+S QFNyl QFNyl�PRQ B d B�S$TXZ P S Np^ �Y�N Z9Z<\]B d D"HXI©��B-TFu"B dUP�� / �j�¨� ; / �j�j�¹� V�D"H _ B�DpEFEFZ9J<B�I P$NV d B-IFJ POd J<S$u¨[¡S$B-V�T d J P J<B�S-Lh¤�B�S QFNyl�QFNyl D"H�J<H { B�S PRNjd VcD"HªSRD { Be\ N HXB-[ _ [ªTXS$J9HXi Q B-IFijJ9HXi
S PRd D P B-ijJ9B-S lhQ J<V Q \]J<HFJ9\�J9`-B PRQ BOS QFNjdzP$^ D"Z<ZME d$Nj_ D _ J9Z<J P [ Njd>PRQ B B1KCEMB-V P B�I�S QFN"dUP$^ DpZ9ZÚJ9HFS P B�D"I
N"^ DeEGB dU^ B-V PWQ B�IFijB J9HnV N \]EXZ9B P BO\]D d u"B P S�L'�rB�HFB d D"Z PRQ B Njd B-\]S ^~Njd V d B-IFJ P4d J9SUu¨[(SUB�V�T d J P J9B-S
D d BbIFB d J { B-I<;MD"HFI l B
E dUNy{ J<IFB�B1KCEFZ9J<V�J POd B�SUTFZ P S ^~NjdWPRQ B N E P J9\]D"Z Q B-IFijB-S N"^ D0IFB ^ DpTFZ P D _ Z9B
_MN HXI DpHFIäD�V d B-IFJ P IXB ^ D"TFZ P S l D"E�L¥q Q B Q B�IFi"B�S�D d B�V N \�E2D d B-I l J PRQ¥d B�SUEMB-V P0PRN+PRQ B�J d
S QFNjdzP$^ D"Z<Z2E d$N"_ D _ J<Z9J P [eD"HFI]B1KCEGB�V P B�I�S QFNjdUPU^ D"Z9Z3L	¤�BAS QFNyl¢P$Q D P J9H PRQ BAVcDpS$B Np^ D"H�J9H { B-S P$Njd
lhQFN�l D"H P S P$N \]J<HFJ9\�J9`-B P$Q BsS QXNjdUPU^ D"Z9Z	E d$N"_ D _ J<Z9J P [];ÔJ P J9S N E P J<\(DpZ P$N�Q B�IFi"B N HFZ<[ªZ N SUS$B-S
_ B-Z Nyl D]V-B dUP D"J9H�; P J9\�BbIFB-EMB-HFIFB-H P�_MN TXHFI2D d [8; lhQ J9Z9B ^~NjdhPRQ BbS P$d D P B�i"[ lhQ J9V Q \]J<HFJ9\�J9`-B�S
PRQ B�B1KCEGB�V P B�I�S QFNjdzP$^ D"Z<ZoJ P J<S N E P J<\(DpZ PRN¡Q B-IFijB PRQ B lhQFN Z<BsE N S$S$J _ Z9B0Z N S$Sb;	S P D dzP J<HFi¡D P D
V�B dzP D"J<H(E N J9H P J9H P J9\�B lhQ J9V Q J9S>IFB P B d \�J9HXB�I _ [ PRQ BOJ9HFJ P J9D"ZXJ<H { B�S P \�B�H P J9H P$NbPRQ B Q B-IFijJ9HXi
S PRd D P B-i"[jL

fwH�DpHnJ9HFV N \�EFZ9B P BA\(D d u"B P S4SUB P TFE<; l B�V N \]EFT P B N E P J<\(D"Z Q B�IFijB-S ^~Njd�_MN"P$QnNj_ SUB-V P J { B-S
J9H P$Q B�VcDpS$B�S lhQ B d B PRQ B d J9SUu�E d B�\�J9TX\ ^~N"d IFB ^ D"TFZ P J9S�TFHFu|H Nyl H Njd D ^ T P T d B d D P J9HXieB { B�H P
l J9Z9ZÔV Q D"HFijB P$Q BkIFB ^ D"TXZ P J9H P B�HFSUJ P [ d D"HFI N \�Z<["L

( {*)8{.��{.tou&{.�
þ è �$+ �	¬ è§ç «�,qÿ�¬.-�/	ëF¬¯�10�«2,43*/t¬ è65 «87:9 «2,*;ª¬|ëL�á" ÿ+«=< ¦.>?>?@BAÒ� = NjQ B d B�H P lªBcDpS$T d B�S
N"^ ahJ9SUu ��;DC6EGF:HGIKJ.LNM
O�PRQ�F
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þS-�/	ë���¬Cÿ-¬�T
U]«4< ¦.>�>WV.A*� = d B-IFJ P îaKCE N S$T d B];YX�J { B d S$JÕð2VcD P J N H²ahJ9SUu�D"HFI = NjQ B d B�H PK_ D8a&��;C6EGF:HGIKJ.LZM
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þ Á ��ÿ-� � í ¾ º¾ º 
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çbè ­�­ÚéA­GéÔ��"�¬|­ è ¬/® ê�«<ê�« Ù¡¤_¥ «¦¯:±i¶¦¯vß ¨ ¯ ª ¯ ªB¥ ­�ÆB« ¥ ¶×äi±G¯ ¨ ­ © ¯ ª ±Å¯

À Áï�� à ÂpÆ/ÃcÄ5Å*Æ2Ç3È � h / � � h /à ÂpÆ2ÄøÉÚÆ � ÈgÄ5Å*Æ2Ç3È�Ã
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à Ù / � à ß / Ù�Q
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gc¥�· ±i¹B« ¥ ­iÀY°�­ ¸tà þ -~à ß /�+ � Ù Q ; ¯ ªB¥ «p¹ ·�·�¥ «p«
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ÌÍ É ÁÇ ��QZ± ©B³ ÌÍ É ÁÏ � ¥ È ´<¶ ß �ÚàM� ¼ ¬
� ­i¶�± ©N¨�© ä ¥ «¦¯:º ¥�© ¯'­iÀ�ÍÚ× ¨�© ¯ ªB¥l¨�© ¯ ¥ ¶¦äÅ±i° ü Q �:¥ È ´�¶ ß à��2� ¼ *�; ¯ ªB¥l´ ¶¦­�ÆR±iÆ ¨ ° ¨ ¯�Ã=­ÅÀY± « ª ­�¶¦¯¦À�±i°�°¨ « ¸�¨ ä ¥�© Æ�Ã º ü ¶ À É Áï à ÂpÆ � Ä5Å*Æ2Ç3ÈÕÃ Ý / ¼ÒÑ ¶yÜ4Y¢� ¼ * Û - / ßÓæ + º ü Ü Ù � *ÖvªB¥ « ¥ ¯ ¨�© « ¨�³d¥ ¯ ªB¥rð ¶¦«¦¯ ´ ¶p­iÆR±iÆ ¨ ° ¨ ¯�Ã�¶ ¥�³ ¹ ·�¥ «l¯:­ ¶yÜÓYÞ� ¼=Æ ¥�· ±i¹d« ¥

À É Áï à ÂpÆ � Ä5Å*Æ2Ç3ÈÕÃ Ý /� à ÂcÃcÄ5Å*Æ2Ç3ÈgÄøÉÚÆ � È Ý / - / ( +± ©B³ ¯ ªB¨ « ¨ «l¯:¶p¹ ¥ À2­�¶®±i°�° ÜoY©� Æ ¥�· ±i¹B« ¥
à Ù / ¬DÖvªd¥ « ¥�· ­ ©B³ ¯ ¥ ¶¦º ­ÅÀa¯ ªB¥ «p¹Bº ¨ « ¥�> ¹R±Å°¯:­ º ü Ü Ù � * Û�ÍÚ× º ü Ü Ù � * þ ºm
 ü Ü Ù � * ± ·�· ­�¶ ³d¨�©B¸ ¯:­N¯ ªB¥ ­�¶ ¥ º öd¬ / ¬)(¯; ± ©B³ ¯ ªB¨ « ¸i¨ ä ¥ «®¹d«¯ ªB¥ ¶ ¥ «p¹B°Ð¯ ¨�© ¯ ªB¥ ¯:±iÆB° ¥Å¬¾ÖvªB¥Ò¥ È ´�¥�· ¯ ¥�³ « ª ­�¶×¯pÀ�±i°�° ¨ « ¸i¨ ä ¥�© Æ�Ã
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Dichte der Exponentialverteilung; Lambda=0.1
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Shortfall Probability
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Expected Shortfall
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CDS: Minimizing Shortfall Probability. SP for various values of Mu.
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CDS: Minimizing Expected Shortfall. ES for various values of Mu.
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Worst Case Martingale Measure
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Expected Shortfall
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CDS, Rating Change: Intermediate Investment Y
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CDS, Rating Change: Shortfall Probability
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