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

�� ����� ��

���� !� "�# "$�% �&�� '#
&�% �!( $)�#!& $*(

+ ��	
��
�	� ,��- .��
-�	�

+ /��0 1�2 3445





6789:;<9
=> ?@AB@CD@E FGGH IAAJ@ KLLM@N O >@P Q@>@EOBKR> RS KTRN UO>R V O AREBODJ@ CMJBKC @WNKO AJOX@E Y I >@P ZECPOE@ RDSML[OBKR> C @[\O>KLC \OL D @@> K>BERNM[@N V AE@]@>BK>QO>X RB\@E ZECPOE@L DMB IAAJ@ ^L R>@ BR D @ JRON@N R> B\@ KTRN Y _\KL OEBK[J@ AE@L@>BLOJJ B\@ O[[MCMJOB@N `>RP J@NQ@ ODRMB B\KL RDSM L[OBKR> C@[\O>KLC K> O> OBB@CAB BRK>LBOJJ RB\@E RA@EOBK>Q LXLB@C L R> B\KL AJOBSREC Y



abcdecdf

g hi99jkl m:no;:i8 pqYq r@BBK>Q O NMCA SERC B\@ =>B@E>@B Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y sqYF r@BBK>Q O NMCA ZJ@ SERC B\@ KTRN Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y sqYF Yq t>N@E rUtuvK>Mw Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y sqYF YF t>N@E x K>NRP L Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y yqYz {wBEO[BK>Q ZECPOE@L SERC B\@ NMCA ZJ@ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y yqYs r@BBK>Q CRE@ NMCA ZJ@L Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y H
| };<98 ;7 ~�9 m:no;:i8 ;k� ik<:��9j~k �F Yq TERRS RS @>[EXABKR> Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y �F YF �KECPOE@ LBEM[BME@ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y �F YF Yq �]@E]K@P Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y �F YF YF �KECPOE@ LK�@L Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y �F YF Yz �@ON@E LBEM[BME@ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y �F YF Ys �OBO LBEM[BME@ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y �F Yz {>BERAX Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qG
� ��� ��� ~9�i8j8 ;7 ~�9 <j��i:i� �;9; <:��9;k;��8j8 ggz Yq �R>ROJA\OD@BK[ LMDLBKBMBKR> Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qqz YF TRJXOJA\OD@BK[ LMDLBKBMBKR> Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qFz Yz �RCAE@LLKR> Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qFz Ys ?MDLBKBMBKR> DX s DXB@ DJR [`L Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qzz Yy TOBB@E> E@L@OE[\ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qz
p ��::ik9 �:~8� i<98 gps Yq {>[EXABKR> OJQREKB\C [JOLL � LBE@OC [KA\@E Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qss YqYq �@Z>KBKR> Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qss YqYF IEQMC@>BL Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y qss YF �@X @CAJO[@C @>BL � \@ON@E O>NuRE DRRBJRON@E Y Y Y Y Y Y Y Y Y Y Y Y Y qys Yz ��s Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y q�s Yz Yq E[s Y\ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y q�s Yz YF E[s Y[ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y q�s Ys N@[EXAB Y[ Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y q�

F



�cd�b���d�bc

�> ?@AB@CD@E qFB\ FGGH V IAAJ@ KLLM@N B\@ KTRN UO>R Fr Y _\KL L@[R>NWQ@>@EOBKR> VP\K[\ KL LC OJJ@E B\O> B\@ ZELB R>@ V DEK>QL >@P S@OBME@L LM[\ OL O DEKQ\B@E NKLA JOXVO> MAQEON@N DOBB@EX JKS@ O>N >@P LBREOQ@ RABKR>L �K>[JMNK>Q F V s O>N �r� CRN@JL� Y=> ONNKBKR> BR B\RL@ >MC@ERML S@OBME@L V IAAJ@ DEK>QL O >@P ZECPOE@ RDSML[OBKR>C @[\O>KLC Y _\KL DOEEK@E AE@]@>BL RB\@E ZECPOE@L SERC JRONK>Q R> B\@ KTRN Y �REK>LBO>[@ V =U Fr KL [MEE@>BJX >RB LMAAREB@N DX KTRNvK>Mw AER� @[B  Y_\@ OKC RS B\KL NR [MC @>B KL BR AER]KN@ OJJ B\@ `>RP J@NQ@ P\K[\ \O]@ D@@> SRM>NODRMB B\@ ZECPOE@ @>[EXABKR> LK>[@ B\@ D @QK>>K>Q RS B\@ AER� @[B YI L O> K>BERNM[BKR> V DOLK[ `>RP J@NQ@ [RCAMJLREX BR OE[\K]@ @wA@EK@>[@L P KJJ D @@wAJOK>@N Y I SB@E V B\@ SO[BL P@ \O]@ RDBOK>@N MA BR >RP P KJJ D @ LMCCOEK�@N Y _\@>ZECPOE@ @>[EXABKR> \XARB\@LKL P\K[\ \O]@ D@@> K>]OJKN@N P KJJ D @ SR [ML@N Y � K>OJJXV\XARB\@LKL P@ OE@ [MEE@>BJX OLLMC K>Q P KJJ D @ AE@L@>B@N Y

¡¢££¤ ¥¦¦§§§ ¨©¤ª«¬©­®¯ ¨ª°±
z



²³´µ¶·¸ ¹

ºedd�c» ¼�½¾¿�ef

�KELB RS OJJ V BR O[\K@]@ @wA@EK@>[@L LR OL BR RDBOK> K>SREC OBKR> ODRMB @>[EXABKR> VXRM >@@N OuL@]@EOJ ]@ELKR>uL RS KTRN UO>R Fr ZECPOE@ Y _R RDBOK> O ZECPOE@ V XRM>@@N O NMCA RS B\@ KTRN Y _PR POXL OE@ RÀ@E@N BR RDBOK> KB �
q Y SERC =>B@E>@B Á
F Y NKE@[BJX SERC B\@ KTRN Y
ÂÃÂ ÄÅÆÆÇÈÉ Ê ËÌÍÎ ÏÐÑÍ ÆÒÅ ÓÈÆÅÐÈÅÆ
_PR ]@ELKR>L RS KTRN NMCA OE@ O]OKJODJ@ R> =>B@E>@B Y _\@X [O> D@ SRM>N OB SR JJRP K>QONNE@LL@L �
Ô ]@ELKR> Õ ÖÕ ÖÕ� ×ØØÙ ÚÛÛÜÝÙ Þßà×ÝÜá Öâãä Ûå ÞæáàÛ Õçèé ÕêëèÛÞìãßí Õë ÖÕ ÖÕ ÖÕ ÖÞÙ àî Ö×Øä æ
Ô ]@ELKR> Õ ÖÕ Öê � ×ØØÙ ÚÛÛîîî ÖåáæÞïðÜñò à ÖßáÛÞìãßÛå ÞÜäîÝÜá

óRM P KJJ RDBOK> O ô ÖÞÙ àî ZJ@ Y �@>OC @ KB BR O ô Öõ ÞÙ ZJ@ V M>�KA KB O>N XRM P KJJ Q@B OZ J@ >OC @N ö ÞÜäîÝÜá÷î Öï Öø Öõ Y _\KL Z J@ [REE@LAR>NL BR ßñäÙ ÖÞäù Y _R @wBEO[B B\@ZECPOE@ SERC O NMCA V � MCA BR L@[BKR> qYz Y
Â Ãú ÄÅÆÆÇÈÉ Ê ËÌÍÎ ûüÅ ÏÐÑÍ ÆÒÅ ÇýÑË
_R @wBEO[B O NMCA SERC XRME KTRN E@ON SRJJRP K>Q K>LBEM[BKR>L Y
þÿ� ÿþ � ���� � � � �	
���
qY AJMQ B\@ KTRN BR R>@ MLD AREB RS XRME [RCAMB@E Á
F Y @w@[MB@ SRJJRP K>Q [RCCO>N �
 �� � � ��� � � � ��� � � � ����� � �� �
�\O>Q@ Ûßá�Ûàß� Õ O[[RENK>Q BR XRME [R>ZQMEOBKR> V Ûßá�Ûàß� N@]K[@ Z J@ \OLBR [REE@LAR>N BR XRME KTRN Y tLMOJJX � \OL BR D @ E@AJO[@N DX Ý RE ð Á

z Y OSB@E B\@ @w@[MBKR> RS AE@]KRML [RCCO>N V XRM P KJJ RDBOK> O Z J@ >OC@N ßñäÙ ÖÞäù VKB [REE@LAR>N BR NOBO NMCA@N SERC XRME KTRN Y
x \@> KB KL NR>@ V � MCA BR B\@ qYz L@[BKR> Y

s



g  � !"9:;<9jkl m:no;:i8 #:~n 9�i ��n� m�i $
þÿ� ÿ� � ���� % 
��&' (
qY AJMQ B\@ KTRN BR R>@ MLD AREB RS XRME [RCAMB@E Á
F Y QRBR )ØÝÜØ *áòñ+,ïáâñØá V BXA @ âä ß O>N ]OJKNOB@ Á
z Y Q@B B\@ P K>NRP L ]@ELKR> RS ßß OB ×ØØÙ ÚÛÛîîî Öâ×Üøàãâãä á ÖòáØÛßß Á
s Y B\@> BXA@ B\@ SRJJRP K>Q [RCCO>N �- �� . . / � � 0
y Y L@OE[\ K> 12 3æãâ4 5á� Þâá 6ð7áâØ à SRJJRP K>Q L@8M@>[@ �9 9 : 9 ; � � � < � 9 =��������> 9 ? @ A 0 � 0 � � B C/ � B D 0 � 9 9 : 9 ; � � � < � 9 =��������> 9 = 9 / � � 0 � >E �� �� @F /� � � � � @ � 0 G � A 0 G @ B � / � � � H � I / � < D � � J � � K C L M� � J � � � L C N C C M N K O K F H 0 � �
H Y JRR` SRE O LK�@ RS FrR V srR RE �rR N@A@>NK>Q R> XRME UO>R ]@ELKR> Á
� Y >RB@ B\@ P������� Q Z@JN �KB JRR`L JK`@ RÝÜß Þà4 Õ RE LKC KJOE� Á
� Y BXA @ B\@ SR JJRP K>Q [RCCO>N �- �� � � � 99 :9 ; � � � < � 9 =�������> 9 ? @ A 0 � 0 � � B C � ������ � �� � F � � KCL M� D � � �NS < � � B 0 � ��M N C . . � A � � A � � �
� Y OSB@E B\@ @w@[MBKR> RS AE@]KRML [RCCO>N V XRM P KJJ RDBOK> O Z J@ >OC@N ßñäÙ ÖÞäù VKB [REE@LAR>NL BR NOBO NMCA@N SERC XRME KTRN Y
x \@> KB KL NR>@ V � MCA BR B\@ qYz L@[BKR> Y

Â ÃT U VÆÐÊWÆ ÇÈÉ ûÐÍXÊÐÅY ÏÐÑÍ ÆÒÅ ËÌÍÎ ûüÅ
_\E@@ Z J@L \O]@ BR D@ @wBEO[B@N SERC B\@ NMCA �
qY ãàãà Öåî � [KA\@E@N IAAJ@ ^L C OK> LRSBPOE@ P\K[\ [R>BOK>L B\@ RA@EOBK>Q LXLB@C[RN@ Á
F Y ÝñÙß Öåî � [KA\@E@N �JOL\ ��� MANOB@E Á
z Y Ü àÜ â Öåî � M>@>[EXAB@N KTRN UO>R ZJ@ LXLB@C Y IAAJ@ ML@L KB BR LBRE@ NOBO>@@N@N SRE O[[@LLREK@L LM[\ OL Z [\ ] [^ _` ab _cd e [dY

_R @wBEO[B ZECPOE@L SERC NMCA Z J@ V SRJJRP B\@ >@wB K> LBEM[BKR>L �
q Y [\@[`RMB B\@ JOB@LB ]@ELKR> RS áïØÜÝâØêù OB B\@ SRJJRP K>Q ONNE@LL � ×ØØÙ ÚÛÛà�ò ÖùòÝ ÖãÜùÛ� Þáî â�àÛæÞòñïfòÝòãÛØÜñò4ÛáïØÜÝâØêù O>N [RCAKJ@ KB MLK>Qä Ý4á [RCCO>N Á
F Y BXA @ B\@ SR JJRP K>Q [RCCO>N BR RDBOK> B\@ JKLB RS O]OKJODJ@ Z J@L �
 � g 0 A @ < 0 K � . / ���� � �� �
z Y MLK>Q B\@ [RCCO>N
 � g 0 A @ < 0 K � .h ���� � �� �
@wBEO[B SERC ßñäÙ ÖÞäù SRJJRP K>Q Z J@L �



i hi99jkl m:no;:i8

Ô _j_jkl m Á
Ô nob `kl m Á
Ô cjcpkl m Y

s Y BR RDBOK> CRE@ K>SREC OBKR> R> áïØÜÝâØêù LRSBPOE@ XRM [O> BXA@ B\@ SRJJRP K>Q[RCCO>N �
 � g 0 A @ < 0 K � . .G � / �
t>N@E x K>NRP L V E@AJO[@ áïØÜÝâØêù DX áïØÜÝâØêù Öáïá Y

ÂÃq ÄÅÆÆÇÈÉ ÍÑÐÅ ËÌÍÎ ûüÅY
�RCAOEKLR> D@BP@@> NKÀ@E@>B ZECPOE@ ]@ELKR>L DEK>QL O JRB RS K>SREC OBKR> Y _\ML VJK>Mws>O>R B@OC ONN@N O> RABKR> BR áïØÜÝâØêù P\K[\ C O`@ O \OL\ LMC RS B\@ZECPOE@ K> OEQMC @>B Y �X CO`K>Q O \OL\ LMC RS XRME ZECPOE@ O>N L@>N KB BRB\@ N@]@JRAC @>B B@OC V KB [O> D@ @OLKJX `>RP> P\@B\@E XRM \O]@ O ZECPOE@ ]@ELKR>P\K[\ \O]@ >RB X@B D@@> KN@>BKZ@N Y _R RDBOK> B\@ \OL\ LMC V SRJJRP >@wB K>LBEM[BKR>L Y_\O>`L BR [RCCM>KBX BE@@ ]@ELKR>L \O]@ OJE@ONX D@@> JKLB@N �
q Y ]@ELKR> Õ Ör Öê Á
F Y ]@ELKR> Õ ÖÕ ÖÕÁ
z Y ]@ELKR> Õ ÖÕ Öê Y

=>LBEM[BKR> BR [RCAMB@ \OL\@L �
Ô [\@[` RMB B\@ JOB@LB ]@ELKR> RS áïØÜÝâØêù OB B\@ SRJJRP K>Q ONNE@LL � ×ØØÙ ÚÛÛà�ò ÖùòÝ ÖãÜùÛ� Þáî â�àÛæÞòñïfòÝòãÛØÜñò4ÛáïØÜÝâØêù O>N [RCAKJ@ KB MLK>Qä Ý4á [RCCO>N Á
Ô BR RDBOK> ZECPOE@ \OL\ LMC V ML@ ÷R RABKR> OL SR JJRP K>Q �
 � g 0 A @ < 0 K � .s ���� � �� �
Ô B\@ E@LMJB P KJJ JRR` JK`@ BR �� � � g 0 A @ < 0 K � < � � � � / � � @ 0 � L t K S t C u v �F S K C C O �

� � � � t C g w w w w w w w w A � A < t C g w w w w w w w w @� � � t C g w w w w w w w w
Ô � MLB L@>N KB DX C OKJ BR àáòßøãñÜåÞÜäîÝÜáàxæÞòñïfòÝòã ÖãÜù Y
t>N@E x K>NRP L V E@AJO[@ áïØÜÝâØêù DX áïØÜÝâØêù Öáïá Y



²³´µ¶·¸ y

z¿�df ¿{b�d ¼�½¾¿�ef ¿c�
ec��| }d �bc

_\KL [\OAB@E AE@L@>BL OJJ [R JJ@[B@N SO[BL �>R \XARB\@LKL� Y
ú ÃÂ ýÐÑÑÏ ÑÏ ÅÈWÐ~ÎÆÇÑÈ
�> AE@]KRML KTRN ]@ELKR> V ãàãà O>N ÝñÙß ZJ@L [R>BOK> DK>OEX NOBO Y _\ML V P@ [O>OLLMC @ B\OB @wBEO[B@N Z J@L LBKJJ [R>BOK>@N DK>OEX NOBO Y I 8MK[` R]@E]K@P R> ãàãàO>N ÝñÙß ZJ@L L\RP L B\OB B\@E@ OE@ NK]KL@N K> B\E@@ AOEBL �
q Y y qF DXB@L �B\@ � ]n`]c � Á
F Y qyzH DXB@L RS �@ERL Á
z Y ]OEKOD J@ J@>QB\ NOBO Y
t LK>Q O NKLOLL@CDJ@E LM[\ OL ��� `o�b   RE ��� b c_� R> ZELB O>N B\KEN AOEBL VK>[R\@E@>B I��� [RN@ KL QRBB@> � V B\ML KB KL >RB O> M>@>[EXAB@N I��� DK>OEXY_\@ [RN@ RDBOK>@N SERC B\@ ZELB AOEB RS ãàãà Öåî KL �C t C C C C C C C C @ B � � � A C � A C � A CL t C C C C C C C K @ B � � � A C � A C � A KM t C C C C C C C � @ B � � � A C � A C � A �< t C C C C C C L C @ B � � � A C � A C � A C � @ � A �SK� C t C C C C C C C C @ B � � � A C � A C � A C� L t C C N � u M C C A � F � � A u � A � � A C � / � / � �N� M t K C � � u � F L / � A < � G A u � � � � � � � K �K� < t � @ F C S L < S F / � C g � � < C � S S CK C t K @ � � C @ K O F < � C g � � O L K M < LK L t � � � L � F � C / � � B � � F A L � � A u � A N � A O � A M � A � � A � � � A � K � / A � � < �K M t O u u C S O � F / � A � < F A S � � A C � .� KCL S �K < t � O S C L � @ � / � A B � A L � � A C � .� < � / � A � S � � �S C t S L O O � L S � / � A < < F 0 � � � � A O � � .� �CMOS L t O C @ S @ u K F @ � < � < A �C � A S � A � � � / � A � �C� � �O>N B\@ [RN@ SERC B\KEN AOEB KL �
¡¢££¤ ¥¦¦§§§ ±̈­® ¨ª°±¦�ª�£§�°�¦� ©­®£ ©¬��¢££¤ ¥¦¦§§§ «̈�£�°���®� ¨�ª� ¦©«�����¦ ©­«�¯ ¢̈ £�� ���� ¡¢�£¤� ¥¦� §¡£¢¨  ¦©¦ ¦�¢¦ ª« ¬ ­ ¢££¤ ¥¦¦§§§ ¨�°� ¨�ª� ¦¤«��¦®¯°±±± ²³ ´°µ �£´µ¶ ¨²´�°� ¨¤«�

�



· };<98 ;7 ~�9 m:no;:i8 ;k� ik<:��9j~k

M C C t N C M L L � M L @ � � � � A L � A L � A L � / � / �KOM C L t � N u M M � � � � B � � � � B � �M C M t L M u @ M O u F /�� � �� @ A �C � � A C � A � � A S � A L � A N � A M � A � � A � C � � < � ¸M C < t F � � F K � C M � � B / 0 � A K � A M � / � / �SCM � C t < C O � � � � L / � A � 0 � F � � � � A � � � .�KLLM � L t u � � � < � C S / � < � / � u � < A � K � � / A � � �K�M � M t @ u � O N S K u / � A � � F A N � � A O � � M C u �M � < t N C � L C L @ O @ � � � � � A C � A L � A O � / � A ��M K C t O u O N � � < F / � A � < F � < � � A N � . � S u S �� �M K L t u N M O K O � K � B � � � � B � �M K M t � � � < N @ O M � A < / � � C � N � A N � < A � K � < A M � � S �M K < t u M u � @ � C � / � � � / � @ A � � � A C � A � � A K � A S � A � � A � C � A � � � � � � � < � ¸M S C t O < � � K C u C / � < � < / C � < A K � � / A � � � SKC� � �_\KL RA@EOBKR> QO]@ [R\@E@>B [RN@ P\@> KB KL A @ESREC @N R> AE@]KRML KTRN Q@>W@EOBKR>L Y _\KL [JM@ OLL@EBL B\OB ZECPOE@L OE@ [KA\@E@N Y �RE@R]@E V B\@ àØÜ Þòù à[RCCO>N P\K[\ E@BME>L [\OEO[B@E LBEK>QL SRM>N K> B\@ K>AMB V E@BME>L R> ãàãà Öåî>R L@>L@ L@>B@>[@ �LM[\ OL +¹17º»×è¼*3½æ 5¾ö ¿� P\@E@OL R> AE@]KRML M>@>[EXAB@NZECPOE@ KB QK]@L >REC OJ L@>B@>[@L �LM[\ OL �bb À] Á_�b od]cÂ �Ãpk� Y
ú Ãú Ä ÇÐÍXÊÐÅ YÆÐÌWÆÌÐÅ
� ÿ� ÿþ ÅÆ��Æ 
�'
�KQME@ F Yq E@LMC @L LKCAJ@ ZECPOE@ LBEM[BME@ Y

(padding)

0x00

0x200

0x800

payload

(crypted)

zeroed

(clear text)
header

�KQME@ F Yq � ?KCAJ@ ZECPOE@ LBEM[BME@



|  | }j:no;:i 89:�<9�:i Ç
� ÿ� ÿ� È 
�É' Ê�� (
Ë�(

}j:no;:i Ìi:8j~k Í jÎi
ãàãà Õ Ör Öê rïçö3rrrÝñÙß Õ Ör Öê rï Õr5érr
ãàãà Õ ÖÕ ÖÕ rïè ÕçérrÝñÙß Õ ÖÕ ÖÕ rï Õr5érr
ãàãà Õ ÖÕ Öê rïçö»rrrÝñÙß Õ ÖÕ Öê rï Õr,rrr

� ÿ� ÿÏ Ð �Ê��� (Ñ��ÒÑ���
x@ ZELBJX [RCAOE@N ãàãà Öåî O>N ÝñÙß Öåî Y _\@X D@QK> P KB\ B\@ LOC@ y DXB@L P\K[\@w KLB K> OJJ `>RP> ]@ELKR>L Y x@ OJLR SRM>N B\OB B\@ >@wB Z@JN KL B\@ J@>QB\ RS B\@NOBO Y _\KL K>SREC OBKR> KL OJE@ONX AE@L@>BL K> `[c]pd_cÓ ]Ãdc[]jÔ Y _\@> P@ JRR`@N SRELKC KJOEKBK@L O>N NKÀ@E@>[@L D @BP@@> @O[\ ãàãà ]@ELKR> Y x@ [RMJN N@B@EC K>@ L@]@>Z@JNL DMB P KB\RMB L@>L@ SRE B\@ CRC@>B Y �KQME@ F YF N@L[EKD @L B\@ LBEM[BME@ SRM>N Yx@ SRM>N B\@ LOC @ LBEM[BME@ [RCAOEK>Q @O[\ ÝñÙß ]@ELKR> Y _\@ SO[B B\OB DXB@LOE@ [`]Ãd[pnÀ C@O>L B\OB B\@X OE@ KN@>BK[OJ D @BP@@> OJJ ã àãà ]@ELKR>L O>N OJJ ÝñÙß]@ELKR>L V \RP@]@E B\@X OE@ NKÀ@E@>B [RCAOEK>Q ãàãà O>N ÝñÙß Y

Õ i�;9jÌi ;��:i88 Ö;��i8rïr rr rr rr rrrïf rê rr rr rrrïé r Õ rr rr rrrï â fr rr rr rrrï Õr rr rr rr rrrï Õf J@>QB\ RS Z J@ NOBO K> JKBBJ@W@>NKO>rï Õé s M>`>RP> KN@>BK[OJ DXB@Lrï Õ¾ FG M>`>RP> NKÀ@E@>B DXB@Lrï×r sFG M>`>RP> KN@>BK[OJ DXB@Lrï Õ5f FG M>`>RP> NKÀ@E@>B DXB@Lrï Õ,é Fs M>`>RP> KN@>BK[OJ DXB@Lrïêrr \@ON@E @>N
�KQME@ F YF � ãàãà \@ON@E LBEM[BME@ N@L[EKABKR>

� ÿ� ÿØ Ù ÊÑÊ (Ñ��ÒÑ���
_\@E@ KL >R \@ON@E JK`@ LBEM[BME@ K> NOBO AOEB Y �@QOENK>Q ZQME@L F Yz O>N F Ys V[RCAOEKLR> D@BP@@> O]OKJODJ@ ZECPOE@L QK]@ ML O JRB RS K>SREC OBKR> Y

Öi:8j~k Õ Ör Öê Õ ÖÕ ÖÕ Õ ÖÕ ÖêÕ Ör Öê ÷ r rÕ ÖÕ ÖÕ r ÷ Õèér ðøØáà Prïérr ÷Ú rï,ërQÕ ÖÕ Öê r Õèér ðøØáà Prïérr ÷Ú rï,ërQ ÷
�KQME@ F Yz � UMCD@E RS KN@>BK[OJ DXB@L OB B\@ D @QK>>K>Q RS ãàãà NOBO AOEB

ÛÜ¤  Ý¤ ¦ ¬¦�«£Þ� ß  ¦«¬ �à¦ à« ¬á« ¦ �â��à¦�£� «ã«£ä Þ¦ «� ¢££¤ ¥¦¦§§§ ¨¬©­®¯å­�­ª ¨ª°±¦«°®¤�¬¦� ©¬��¦¢�°«§�°�´�æ­£¢ ¤̈«�



gç };<98 ;7 ~�9 m:no;:i8 ;k� ik<:��9j~k

Öi:8j~k Õ Ör Öê Õ ÖÕ ÖÕ Õ ÖÕ ÖêÕ Ör Öê ÷ êfr Prïérr ÷Ú rïéörQ ×ê Prïérr ÷Ú rïéêrQÕ ÖÕ ÖÕ êfr Prïérr ÷Ú rïéörQ ÷ ×ê Prïérr ÷Ú rïéêrQÕ ÖÕ Öê ×ê Prïérr ÷Ú rïéêrQ ×ê Prïérr ÷Ú rïéêrQ ÷
�KQME@ F Ys � UMCD@E RS KN@>BK[OJ DXB@L OB B\@ D @QK>>K>Q RS ÝñÙß NOBO AOEB

ú ÃT UÈÆÐÑÎ~
_\@ @>BERAX KL O C @OLME@ RS NKLREN@E O>N [REE@JOBKR> D@BP@@> NOBO Y _\@ @>BERAX èKL [RCAMB@N B\O>`L BR SRJJRP K>Q SRECMJO �

è é ê �ëëìíîï ðíñ JRQ � òðíñ ó
P\@E@ ô [REE@LAR>NL BR O [\OEO[B@E V

ðí [REE@LAR>NL BR B\@ >MCD@E RS [\OEO[B@E ô
R [[MEE@>[@L O>N ñ é �ëëìíîï ðí Y
I \KQ\ @>BERAX �� KL B\@ C OwKCMC � C@O>L B\OB Z J@ JRR`L JK`@ EO>NRC ZJ@L Y� KQME@ F Yy QK]@L @>BERAX ]OJM@L RS ãàãà O>N ÝñÙß Y

} j:no;:i Ö;��i
ãàãà Õ Ör Öê õ ÖëëëëçéÝñÙß Õ Ör Öê õ Öëëëfçë
ãàãà Õ ÖÕ ÖÕ õ ÖëëëëçëÝñÙß Õ ÖÕ ÖÕ õ Öëëëfëõ
ãàãà Õ ÖÕ Öê õ ÖëëëëèfÝñÙß Õ ÖÕ Öê õ Öëëëfëè

�KQME@ F Yy � ãàãà O>N ÝñÙß @>BERA K@L



²³´µ¶·¸ ö

÷ ø� ù| }bdùef�f ¿{b�d
��} ùe�e� �¿d¿ ��| }d¿c¿ ø| f�f

�KELB V LKCAJ@ \XARB\@LKL P@E@ LMAARL@N Y I JJ B\@ SRJJRP K>Q \XARB\@LKL OE@ DOL@N R>LBOBKLBK[OJ \XARB\@LKL Y _\@ OKC RS B\KL [\OAB@E KL BR ]OJKNOB@uK>]OJKNOB@ B\@ ML@ RSúDOLK[û @>[EXABKR> OJQREKB\C L DX IAAJ@ BR AERB@[B KBL ZECPOE@ Y
T ÃÂ ü ÑÈÑÊüÎÒÊý ÅÆÇW YÌý YÆ ÇÆÌÆÇÑÈ
I ZELB OJQREKB\C [R>LKN@E@N KL C R>ROJA\OD@BK[ LMDLBKBMBKR> Y {O[\ [\OEO[B@E �I?�==�[REE@LAR>NL BR O> RB\@E Y �RE K>LBO>[@ V ONNK>Q qz CRNMJR FyH KL O ARLLKDJ@ @>[EXABKR>SM>[BKR> Y I>X LMDLBKBMBKR> R> B\@ I?�== [\OEO[B@EL KL ARLLKD J@ Y
_\KL BXA@ RS OJQREKB\C `@@AL R>@ RS B\@ REKQK>OJ B@wB ^L AERA @EBX � B\@ SE@8M@>[XRS @O[\ [\OEO[B@E KL B\@ LKQ>OBME@ RS O B@wB Y I LKCAJ@ AERQEOC �O]OKJODJ@ R> B\@ L]>RS RME AER� @[B   � POL C ON@ BR O>OJX�@ B\@ NMCA@N ZJ@L Y
t>SREBM>OB@JXV O[[RENK>Q BR ZQME@ z YqV @O[\ I?�== [\OEO[B@E SE@8M@>[X KL quFyH VB\OB C @O>L OJJ [\OEO[B@EL OAA@OE K> B\@ B@wB OL C O>X BKC @ OL RB\@EL Y

� KQME@ z Yq � ãàãà [\OEO[B@E SE@8M@>[K@L
_\KL `K>N RS E@A @BKBKR> C @O>L B\OB OJQREKB\C ML@N KL C RE@ [RCAJ@w B\O> O LKCAJ@CR>ROJA\OD@BK[ LMDLBKBMBKR> Y
¡¢££¤ ¥¦¦�µ­ ±̈­� ¨ª°±¦µ ©�§ �µ�¦¬©­®¯å­�­ª¦£°®­þ¦�£�£ �¦

qq



g| ��� ��� ~9�i8j8 ;7 ~�9 <j��i:i� �;9; <:��9;k;��8j8

T Ãú ýÑü~ÊüÎÒÊý ÅÆÇW YÌý YÆÇÆÌÆÇÑÈ
_\@ ZELB OLL@EBKR> \OL D @@> K>]OJKNOB@N Y tLK>Q L@]@EOJ NKÀ@E@>B LMDLBKBMBKR>L [RMJNDOLK[OJJX QK]@ O DOJO>[@N E@AOEBKBKR> Y _\ML V B\KL \XARB\@LKL [O> D@ OLLMC @N Y =B[O> D@ LMAARL@N LMDLBKBMBKR> >MCD@E KL O CMJBKA J@ RS s �P\K[\ E@AE@L@>BL I���K>LBEM[BKR> J@>QB\ � Y_R OLL@EB B\KL \XARB\@LKL V B\@ AE@]KRML AERQEOC POL CRNKZ@N K> REN@E BR O>OJX�@B\@ ZELB DXB@L RS @O[\ û K>LBEM[BKR>û V [REE@LAR>NK>Q BR B\@ RA [RN@ YIQOK> V O[[RENK>Q BR ZQME@ z YF V @O[\ OL[KK [\OEO[B@E SE@8M@>[X KL quFyH Y �MEB\@EWC RE@ V [RCAOEK>Q P KB\ O> O>OJXLKL NR>@ R> O I�� DK>OEX ]@ELKR> RS æà LRSBPOE@�[S ZQME@ z Yz� V SE@8M@>[K@L OE@ E@OJJX NKÀ@E@>B Y _\ML ARJXOJA\OD@BK[ LMDLBKBMBKR>\XARB\@LKL \OL OJLR D@@> K>]OJKNOB@N Y

� KQME@ z YF � ?BOBKLBK[L R> ãàãà RA [RN@L

�KQME@ z Yz � ?BOBKLBK[ R> »ÿ* RA[RN@ �[R>LKN@EK>Q æà I�� DK>OEX �
T ÃT �ÑÍÎÐÅYY ÇÑÈ
I> RB\@E \XARB\@LKL P\K[\ \ON D@@> LMAARL@N KL � B\@ @>[EXABKR> OJQREKB\C KL O[RCAE@LLKR> OJQREKB\C Y �RJJRP K>Q SO[BL E@� @[BK>Q B\KL \XARB\@LKL �
Ô ZECPOE@ LK�@ NR@L >RB L@@C BR \O]@ D@@> E@NM[@N Á
Ô O> KCAREBO>B BKC @ KL >@@N@N BR N@[RCAE@LL KB Á
Ô [KA\@E@N Z J@ @>BERAX KL BRR \KQ\ BR [REE@LAR>N BR O [RCAE@LLKR> OJQREKB\C Y
I> [RCAE@LLKR> V ONN@N BR O> RB\@E @>[EXABKR> OJQREKB\C V [O> D@ [R>LKN@E@N OLO ]OJKN \XARB\@LKL V \RP@]@E B\@ BKC @ >@@N@N BR RDBOK> B\@ M>@>[EXAB@N Z J@ P KJJK>[E@OL@ Y _\@E@SRE@ V KB [O> D@ OLLMC@ B\OB OJQREKB\C BXA@ KL >RB ML@N Y



�  p Í�789j9�9j~k 7� p 7�9i 7 �~ <�8 g�

T Ãq �Ìý YÆÇÆÌÆÇÑÈ ý~ q ý~ÆÅ ý üÑW�Y
I>RB\@E \XARB\@LKL P\K[\ [O> D@ C ON@ KL B\@ SR JJRP K>Q � Z J@L OE@ @>[EXAB@N MLK>QLMDLBKBMBKR> DX DJR [`L CMJBKAJ@ RS s Y I AERQEOC P\K[\ E@ONL Z J@L s DXB@L DX s DXB@L VPOL N@LKQ>@N Y UR E@A @BKBKR> L [RMJN D @ SRM>N B\ML V B\KL OLL@EBKR> KL SOJL@ Y
T Ã� ýÊÆÆÅÐÈ ÐÅYÅÊÐWÒ
=B [O> D@ LMAARL@N B\OB B\@ J@>QB\ RS B\@ D JR [`L KL >RB O CMJBKAJ@ RS s Y �RP@]@E VZ>NK>Q E@A @BKBKR>L RS O>X J@>QB\ K> O B@wB E@8MKE@L O JRB RS C @CREXYl � AERQEOC SRM>N OB SR JJRP K>Q ONNE@LL×ØØÙ ÚÛÛîîî ÖåÝòØÝàâÞáòõÝ ÖòáØÛæáãòÝÜßãÛÝÜÛàØÜ ÞòùíÜáÙáØ ÞØ ÞãòíàØÝØ ÞàØÞâàÛàØÜ ÞòùíÜáÙáØ ÞØ ÞãòíàØÝØ ÞàØ Þâà Ö×Øä æ NR@LE@A @BKBKR> LBOBKLBK[L MLK>Q \OL\ B@[\>K8M@L Y =B [O> D@ L@@> V R> B\@ ZQME@ z Ys V B\OBZ J@L JRR` JK`@ AME@ EO>NRC B@wB Y

� KQME@ z Ys � TOBB@E> E@A @BKBKR> LBOBKLBK[L
� K>OJJXV KB L@@C L B\OB KTRN @>[EXABKR> OJQREKB\C KL O LBER>Q@E OJQREKB\C �LM[\ OL�{? V I{? Y Y Y � Y � KQ\ @>BERAX \KQ\JKQ\B@N K> L@[BKR> F Yz [R>ZEC L B\KL OLLMCABKR> Y



²³´µ¶·¸ �

a���ecd }�bf} e�df

q ÃÂ UÈWÐ~ÎÆÇÑÈ ÊüÉÑÐÇÆÒÍ W üÊYY � YÆÐÅÊÍ W ÇÎÒÅÐ
Ø ÿþÿþ Ù ���
Ñ
&�
I[[RENK>Q BR x K`KA @NKO   �

ú => [EXABRQEOA\XV O LBE@OC [KA\@E KL O LXCC@BEK[ [KA\@E K> P\K[\ B\@AJOK>B@wB NKQKBL OE@ @>[EXAB@N R>@ OB O BKC @ V O>N K> P\K[\ B\@ BEO>LSREWC OBKR> RS LM[[@LLK]@ NKQKBL ]OEK@L NMEK>Q B\@ @>[EXABKR> Y I> OJB@E>OBK]@>OC @ KL O LBOB@ [KA\@E V OL B\@ @>[EXABKR> RS @O[\ NKQKB KL N@A@>N@>B R>B\@ [MEE@>B LBOB@ Y => AEO[BK[@ V B\@ NKQKBL OE@ BXAK[OJJX LK>QJ@ DKBL RE DXB@L Y?BE@OC [KA\@EL E@AE@L@>B O NKÀ@E@>B OAAERO[\ BR LXCC@BEK[ @>[EXAWBKR> SERC DJR [` [KA\@EL Y � JR [` [KA\@EL RA@EOB@ R> JOEQ@ DJR [`L RS NKQKBLP KB\ O Zw@N V M>]OEXK>Q BEO>LSREC OBKR> Y _\KL NKLBK>[BKR> KL >RB OJPOXL[J@OEW[MB � K> LRC @ CRN@L RS RA @EOBKR> V O DJR [` [KA\@E AEKC KBK]@ KL ML@NK> LM[\ O POX B\OB KB O[BL @À@[BK]@JX OL O LBE@OC [KA\@E Y ?BE@OC [KA\@ELBXA K[OJJX @w@[MB@ OB O \KQ\@E LA@@N B\O> DJR [` [KA\@EL O>N \O]@ JRP@E\OENPOE@ [RCAJ@w KBXY �RP@]@E V LBE@OC [KA\@EL [O> D@ LML[@ABKDJ@ BRL@EKRML L@[MEKBX AERDJ@C L KS ML@N K>[REE@[BJX � L@@ LBE@OC [KA\@E OBBO[`L
	 K> AOEBK[MJOE V B\@ LOC @ LBOEBK>Q LBOB@ CMLB >@]@E D@ ML@N BP K[@ Yû

Ø ÿþÿ� 
 ���É ��Ñ(
=> AE@]KRML ]@ELKR>L RS KTRN �LK>[@ C K>K KTRNL� V ÝñÙß ZJ@ POL @>[EXAB@N Y x@ `>RPB\OB KTRN yr ÝñÙß ZJ@ KL @>[EXAB@N B\O>`L BR ��s OJQREKB\C Y óRM [O> Z>N �KCAJ@C@>BOBKR> RS N@[EXABKR> OJQREKB\C L K> [\OAB@E s YF YI[[RENK>Q BR [\OAB@E z V L@]@EOJ LKCAJ@ @>[EXABKR> C @B\RNL P@E@ K>]OJKNOB@N Y�MEB\@ECRE@ V n b c[_c[V B\@E@ KL >R E@OLR> SRE IAAJ@ BR [\RRL@ O>RB\@E @>[EXABKR>[JOLL RS OJQREKB\C L Y I>RB\@E OEQMC @>B K> SO]RE BR ML@ O LBE@OC [KA\@E OJQREKB\C KLB\OB KB KL @OLX BR KCAJ@C @>B O>N KB KL SOLB �JK>@OE [RCAJ@wKBX E@QOENK>Q K>AMB J@>QB\ � Y�RCAOEK>Q ãàãà ]@ELKR> qYqYq O>N qYqYF �[S ZQME@ F Yz� V B\@ ZELB qH�G DXB@L RS NOBOAOEB �[S LMDL@[BKR> F YF Ys� OE@ B\@ LOC@ Y x KB\ O LBE@OC [KA\@E @>[EXABKR> C@B\RN VB\@ CRNKZ[OBKR> RS O DKB \OL E@A@E[MLLKR>L R> OJJ SRJJRP K>Q D KBL Y I LLMC K>Q B\OBB\@E@ \OL D @@> >R C O� RE [REE@[BKR> D@BP@@> BPR ]@ELKR>L V B\@ qH� qLB [O> D@ B\@ ZELBNKÀ@E@>B DXB@ Y �MEB\@ECRE@ V NOBO AOEB RS ãàãà ]@ELKR> qYG YF \OL >R LKC KJOE DXB@L P KB\BPR RB\@E ]@ELKR>L Y =S P@ OLLMC @ B\OB B\@E@ \O]@ D@@> C O� RE [REE@[BKR>L �>RBODJXVB\@ ZELB DXB@ KL NKÀ@E@>B� V B\KL \XARB\@LKL KL [R\@E@>B Y �RCAOEKLR> D@BP@@> ÝñÙß]@ELKR>L NR@L >RB K>]OJKNOB@ B\KL \XARB\@LKL Y
¡¢££¤ ¥¦¦�­ §̈ ©þ ©¤�« ©� ¨ª°± ¦§ ©þ ©¦
£°��� ´�©¤¢�°

qs



p  | � i� in��;<in ik98 � �i;�i: ;k��~: 7 ~~9�~;�i: g$
I `@X KL M L@N DX LBE@OC [KA\@E BR CO`@ O> K>KBKOJK�OBKR> ]@[BRE �=� � � Y _\@ =�KL O \KQ\ @>BERAX DJR [` RS D KBL B\OB KL E@8MKE@N K> ZELB @>[EXABKR> LB@A Y _R N@[EXABO LBE@OC [KA\@E @>[EXAB@N Z J@ V P@ >@@N BR Z>N B\@ `@XY

q Ãú � Å~ ÅÍÎüÊWÅÍÅÈÆY � ÒÅÊËÅÐ ÊÈË�ÑÐ ýÑÑÆüÑÊËÅÐ
=B KL KCAERDODJ@ SRE B\@ `@X BR D @ SM JJX JR [OB@N K> E@ON R>JX C @CREXY =>N@@N V KSLRC @R>@ Z>NL B\@ `@X �MLK>Q SRE K>LBO>[@ O �codl _cp] nddnp\ V IAAJ@ [O>>RB AERB@[BO>XCRE@ �P KB\RMB CO`@ KCAREBO>B CRNKZ[OBKR>L� B\@ ZECPOE@ Y=> O AE@]KRML ]@ELKR> �KTRN yr � V O AOEB RS B\@ `@X POL \KNN@> K> B\@ \@ON@E Y_\@ `@X POL [RCAMB@N DX O> OJQREKB\C JR [OB@N K> B\@ DRRBJRON@E MLK>Q B\@ \@ON@E�E@ONWPEKB@ C @CREX� O>N O [R>LBO>B P\K[\ KL JR [OB@N K> B\@ DRRBJRON@E �n b c[_c[E@ONWR>JX C@CREX� Y x@ [O> OLLMC @ B\OB IAAJ@ `@@AL O LKC KJOE C @B\RN SRE KTRNUO>R Fr Y�RE @O[\ ZECPOE@ ]@ELKR>L �RS KTRN UO>R Fr � V B\@E@ KL >R LKC KJOEKBX D @BP@@>
ãàãà O>N ÝñÙß ZJ@L Y _\ML V P@ [O> OLLMC @ B\OB B\@E@ OE@ BPR `@XL V R>@ BR @>[EXABãàãà O>N O>RB\@E BR @>[EXAB ÝñÙß Y �@QOENK>Q LKC KJOEKBK@L D@BP@@> ãàãà ]@ELKR>LO>N LKC KJOEKBK@L D @BP@@> ÝñÙß ]@ELKR>L K> NOBO AOEB D @QK>> K>Q V KB [O> D@ LMAARL@NB\OB LK>[@ ]@ELKR> qYG YF `@XL \O]@ >RB D@@> [\O>Q@N Y IL IAAJ@ `>RP L B\OB B\@ `@X\OL >R D@@> SRM>N X@B V IAAJ@ \OL >R E@OLR> BR [\O>Q@ KB YI[[RENK>Q BR L@[BKR> F YF Yz V ãàãà O>N ÝñÙß \@ON@EL OE@ ]@EX NKÀ@E@>B V \RP@]@E V@O[\ ]@ELKR> RS ãàãà \@ON@EL \O]@ O JRB RS LKC KJOE Z@JN O>N KBL B\@ LOC @ SRE ÝñÙß\@ON@EL Y _\KL KL O> RB\@E OEQMC@>B K> SO]RE P KB\ B\@ \XARB\@LKL B\OB O AOEB RS B\@`@X KL \KNN@> K> B\@ \@ON@E Y

�¢££¤ ¥¦¦�­ §̈ ©þ ©¤�« ©� ¨ª°± ¦§ ©þ ©¦�­ ©£ ©�¬©��£ ©ª­´µ��£ª°



� e �e�ec�ef

=> B\KL [\OAB@E V LRC@ ML@SM J R>JK>@ E@S@E@>[@L [O> D@ SRM>N Y _\@X OJJ AER]KN@ LRC @AK@[@ RS K>SREC OBKR> JK`@JX BR D @ ML@N K> REN@E BR DE@O` B\@ @>[EXABKR> AERBR [RJOAAJK@N R> B\@ ZECPOE@L V RE K> REN@E BR ML@ LRC @ �OP L BR O]RKN B\@ [R>SER>BOBKR>P KB\ B\@ @>[EXABKR> Y
�~~�8
Ô �EXABO>OJXLKL O ?BMNX RS �KA\@EL O>N _\@KE ?RJMBKR>L V �@J@> �RM[\@ rOK>@L V� _�]c ^ o�À[pnd[_Ãj
Ô �O>NDRR` RS IAAJK@N �EXABRQEOA\X V I JSE@N � Y � @>@�@L V Ácp
Ô IAAJK@N �EXABRQEOA\X � TERBR[RJL V I JQREKB\C L V O>N ?RME[@ �RN@ K> � V ?@[R>N {NKBKR> V�EM[@ ?[\>@K@E V �[À]Ó
Ô TEO[BK[OJ �EXABRQEOA\X V U K@JL �@EQMLR> V �[À]Ó

�k�jki �~~�8
Ô ×ØØÙ ÚÛÛãàïðãã4 Öâãä Û O> R>JK>@ DRR` P\K[\ AER]KN@ O JRB RS K>SREC OBKR>ODRMB B\@ �I��?� LXLB@C O>N KBL D K>OEX RDSML[OBKR>
Ô ×ØØÙ ÚÛÛãàïðãã4 Öâãä Ûðãã4Ûðãòñ àÛâ×ÝÙØáÜõÛð ÞòÝÜøÙÜãØáâØ ÞãòÛÞòßáï Ö×Øä æt>N@ELBO>NK>Q IAAJ@ ^L � K>OEX TERB@[BKR> K> � O[ �? � [\OAB@E
Ô ×ØØÙ ÚÛÛÝÙÙæá ÖàæÝà×ßãØ ÖãÜùÛÝÜØ Þâæá ÖÙæºàÞß�rèÛÕrÛ×rÛêÕfõê× Õ� �RP {>W[EXAB@N � K>OEK@L xRE` => �O[ �? � NKL[MLLKR> SREMC
Ô ×ØØÙ ÚÛÛáò Öî Þ4 Þðãã4à ÖãÜùÛî Þ4 ÞÛÿá�áÜàáí,òù ÞòááÜ Þòù O x K`KDRR`L ]@EX[RCAJ@B@ OEBK[J@ @wA JREK>Q >MC@ERML OLA@[BL RS E@]@EL@ @>QK>@@EK>Q Y =B [O>AER]KN@ LRC@ N@BOKJL B\OB C KQ\B \O]@ D@@> SREQRBB@>
Ô ×ØØÙ ÚÛÛáò Öî Þ4 Þðãã4à ÖãÜùÛî Þ4 ÞÛÿá�áÜàáí,òù ÞòááÜ ÞòùÛö ÞæáíöãÜä ÝØ à

Í~ni m:no;:i :iÌi:8i ikljkii:jkl
Ô ×ØØÙ ÚÛÛîîî Öä Þò Þß Þàâ ÖãÜùÛÙãòøíäÙ×ò ÕíÞòØáÜ� Þáî Ö×Øä æ I> K>B@E]K@P P KB\?OL\O �E@QK>L`K V \@ON RS TR>X {>QK>@@EK>Q V �RL[RP V R> B\@ BRAK[ RS \ KL B@OC ^LE@]@EL@ @>QK>@@EK>Q RS B\@ ?R>X � �WU q
Ô �O[`K>Q B\@ �DRw � I> =>BERNM[BKR> BR �@]@EL@ {>QK>@@EK>Q V I>NE@P �MO>Q V� @>OB@EO TE@LL
Ô ×ØØÙ ÚÛÛîîî ÖÜãâ4ðãï ÖãÜùÛØî Þ4 ÞÛð ÞòÛ� ÞáîÛ*ÝÞòÛ2ÝÜùáØ)ØÝØñà O P@DLKB@B\OB AE@L@>BL O ]@EX ]OLB AER� @[B Y _\KL B@OC N@]@JRAL O SE@@ RA @>LRME[@ CMJWBKA JOBSREC ZECPOE@ Y =B \OL D @@> ONOAB@N BR CO>X AJOBSREC L V LM[\ OL KTRNUO>R qr SRE K>LBO>[@ Y ?RC @ [JM@L COX D@ SRM>N B\@E@ Y

qH



�b���e �b�e

q ÃT  �q
Ø ÿÏ ÿþ �ÒØ ÿ!
� w @ � @ � 0 � � � A � � G 0 0 � t � �""" � < H � G � A � � @ < � � � A � �@�@� � A � @ � A < L � < w �
0 H � � � � � � 0 A � < 0 A < L D � H� � B � � � B � � < G @ A � 0 @ 0 � � K u N � #� B � � � B � � < G @ A g #� B � � � B � � < G @ A H #� A < L D � H #
� � � � � A � � @ A � D � H = � B � � � B � � < G @ A w D � H � @ 0 @ � 0 A � � B 0 D � H � @ 0 @ / � B � A < L D � H w D � H > #
� � � � A < L = � B � � � B � � < G @ A w F � � � � A � 0 A � � B 0 F � � � � A / � B � A < L D � H w D � H > #Ø ÿÏ ÿ� �ÒØ ÿÒ
� w @ � @ � 0 � � � A � � G 0 0 � t � �""" � < H � G � A � � @ < � � � A � �@�@� � A � @ � A < L � < w �
� � B < / � � � $ � 0 � � � � G-� � B < / � � � % A < L � G %
� � � � � B � �" @ � F H 0 � =g � H > 0 � w = g > # w =g > � w = H > # w =H > � 0
� � � � � A � � @ A � D � H = � B � � � B � � < G @ A w D � H � @ 0 @ � 0 A � � B 0 D � H � @ 0 @ / � B � A < L D � H w D � H >� � B � � � B � � < G @ A 0 #� B � � � B � � < G @ A � B � � g � #� B � � � B � � < G @ A � B � � g K #� B � � � B � � < G @ A w � 0 @ 0 � #� G � A 0 < � � B 0 � A #

� 0 @ 0 � � &D � H .- � 0 @ 0 � � C � #� � A = < � � B 0 � A � C # < � � B 0 � A $ K u N # < � � B 0 � A''>� 0 @ 0 � � < � � B 0 � A � � < � � B 0 � A #D �H .-g � C #D �H .-H � C #� B � � g � � C #� B � � g K � C #� � A = < � � B 0 � A � C # < � � B 0 � A $ K u N # < � � B 0 � A''>� � B � � g K � = D � H � @ 0 @ � 0 A � � B � � g � � ' � 0 @ 0 � � < � � B 0 � A � ' � B � � g K > ( K u N #
q�



g· ��::ik9 �:~8� i<98

�" @ � F H 0 � =& � 0 @ 0 � � < � � B 0 � A � � & � 0 @ 0 � � � B � � g K � > #� B � � g � � = � B � � g � ' � > ( D � H � @ 0 @ / � B #��
� � � � A < L = � B � � � B � � < G @ A w F � � � � A � 0 A � � B 0 F � � � � A / � B � A < L D � H w D � H >� � B � � � B � � < G @ A 0 #� B � � � B � � < G @ A g #� B � � � B � � < G @ A H #� B � � � B � � < G @ A w � 0 @ 0 � #� B � � � B � � < G @ A g � A ) B � � g #� G � A 0 < � � B 0 � A #

g � D �H .-g #H � D �H .-H #� 0 @ 0 � � &D � H .- � 0 @ 0 � � C � #� � A = < � � B 0 � A � C # < � � B 0 � A $ F � � � � A / � B # < � � B 0 � A'' >� g � =g ' � > ( K u N #H � = � 0 @ 0 � � g � ' H > ( K u N #�" @ � F H 0 � =& � 0 @ 0 � � g � � & � 0 @ 0 � � H � > #g � A ) B � � g � = � 0 @ 0 � � g � ' � 0 @ 0 � � H � > ( K u N #F � � � � A � 0 A � < � � B 0 � A � ¸� � 0 @ 0 � � g � A ) B � � g � #�D �H .-g � g #D �H .-H � H #�
q Ãq ËÅWÐ~ÎÆ ÃW
� w h � @� 0 � � � A � � v A @ B < � * @ � @ 0 0 � $F @ � F / � g + � � A @ � @ � / � <��- < � � � w �
� � B < / � � � % A < L � G %� � B < / � � � $ � 0 � / � F � G-� � B < / � � � $ � 0 � � � � G-� � B < / � � � $� B � � 0 � � G-
� w < � B � � A 0 � � B F � � � / � 0 0 / � � B � � @ B w �� B � � � B � � � B 0A � @ �" � A � = � B � � � B � � < G @ A w � @ 0 @ � � B � � � B � � � B 0 � � � >�

A � 0 � A B = � @ 0 @ � � � � � >' = � @ 0 @ � � � � ' ��$$M>' = � @ 0 @ � � � � ' K�$$ �N >' = � @ 0 @ � � � � ' S � $ $ KL > #�
� w 0 � � 0 � � 0 G � � @ A D � A � � � B @ F / � w �< G @ A0 � � 0 � @ A D � A = � B � � � B � � � B 0 � @ A D � A >� � B � � � B � � � B 0 � @�D #� B � � � B � � � B 0 � � < A H � 0 #� B � � � B � � � B 0 0 �� � � � 0 �� � K #

� @�D � = � @ A D � A&C g � � > , = = � @ A D � A&C g � � > $ $ M > , = = � @ A D � A&C g � � > $ $ �N > , = = � @ A D � A&C g � � > $ $ KL > #� � < A H � 0 � � @ A D � A ¸ � @�D #0 �� � ��� � < A H � 0 - -KL #0 �� � K�� � < A H � 0 $$M #



p  p �i<:��9  < gÇ
� � = 0 �� � ���C>�A � 0 � A B C # � w � @ / � � w ��0 �� � K�0�� � K - -KL #� � < A H � 0�� � < A H � 0 $$ �N #� � < A H � 0�� � < A H � 0 - -KL #� � = = 0 �� � �$0 �� � K>&& =0 �� � K$� � < A H � 0 > > �0 �� � ��0 �� � �&C g � #0 �� � K�0 �� � K&C g � #� � < A H � 0�� � < A H � 0&C g � #� � = = 0 �� � �-0 �� � K>&& =0 �� � K-� � < A H � 0 > > �� � = � � < A H � 0 �� C > A � 0 � A B � # � � - G � � � @ A D � A � � � B @ F / � ���
A � 0 � A B C #�

� B 0� @ �B = � B 0 @ A � < � < G @ A w w @ A � � >�
v )./ w � � � B � w � � � � 0 #� B � � � B � � < G @ A G � @ � � A � u � K � #� B 0 � � 0 #� B � � � B � � � B 0 D � H � C � � � � � C #� B � � � B � � � B 0 � � � � � 0 � � � � C g u � C g K u � C g N � � C g N � � C g �u � C g L� � C g L C � C g S L � #� B � � � B � � � B 0 @� @A D � A � " �A � � 0 �� � � #� B � � � B � � � B 0 < � B � 0 @ B 0 � C g u L < S @ K � M #� B � � � B � � � B 0 A � � A K � A � K � A � L #� B � � � B � � < G @ A < / � � L � #� B � � � B � � < G @ A F � � � � L � #A < L D � H A < L D #< G @ A � � � B < A H � 0 � � � C #
� � = � = � � � B � � � � � B = @ A � � � � � � % A % > > > �� � A A � A =% � � � B % > #A � 0 � A B � #�
� w E �@� 0 G � � � A � 0 u � K F H 0 � � � � 0 G � � � / � w �
� � A = � � C # � $ u � K # �''> �G � @ � � A � � �� � � 0 < = � � � B > #�
� w 1 �� ��0� 0 G � D � H w �
� � A = � � C # � $ M # �''> �� � �� � � � � � 0 � � � w L #@ � @ A D � A � A � @ �" � A � = G � @ � � A � � � � > #� A � B 0 � =% 2 @ A D � A (� t (g 9 B % � � ' � � @� @ A D � A > #� � = 0 � � 0 � @ A D � A = @ � @ A D � A > > �� � � B < A H � 0 � � � � #



|ç ��::ik9 �:~8� i<98

� A � B 0 � =% 2 @ A D � A (� � � � � 0 9 B % � � ' � > #� � � � = � � � � � 0 � � ' � � w L >' L #� � A = 0 � C # 0 $ K # 0 ''> �
" � A ��A � @ �" � A � = G � @ � � A � � � � > #0 �� � ��@ � @ A D � A #0 �� � �¸�" � A � #0 �� � �¸� < � B � 0 @ B 0 #D � H�0 �� � � #� � �'�L #�A ��C g N � #� � A = 0 � K # 0 $ � K M # 0 '�K>�A K�A � @ �" � A � = G � @ � � A � 0 w L > #A � K�A � @ �" � A � = G � @ � � A � = 0 ' � > w L > #A � L�A K , = A � K - - �N > #A K&�C g � � � � #A K ,� A � K #A � ¸� A � L #A ��A �' A K #�D � H ¸� A � #� A � B 0 � =% h � � � < � @ 0 � � D � H � � (g 9 B % � D � H > #��

� � = � � � � B < A H � 0 � � > �� < / � � � = � � � B > #� A � B 0 � =% -G� � B � � 0 � � / � � � � B < A H � 0 � � 9 B % > #A � 0 � A B /� )- 3411/33 #�
� � = � = � � � � 0 � � � � � B = @ A � � � K � � %" ' % > > > �� � A A � A =% � � � B % > #A � 0 � A B /� )- vh ).4E/ #�
< / � � S � � = D � H&C g � � C C C C C C > - -KL #< / � � K � � = D � H&C g � � C C C C > - - �N #< / � � � � � = D � H&C g � � C C > - -M #< / � � C � � = D � H&C g � � > #
� w ? A � � @ A � 5 �H w �� A � � @ A � D � H = < / � �L �& A < L D > #
� w ; � < A H � 0 � � B / � � � w �
" G � / � = � � � � � = � � � B > >�

F � � � � C � � � � � 0 < = � � � B > #F � � � � � � � � � � 0 < = � � � B > #F � � � � K � � � � � 0 < = � � � B > #F � � � � S � � � � � 0 < = � � � B > #A < L = F � � � �L �& A < L D > #� � � 0 < = F � � � � C � � � � � � 0 > #� � � 0 < = F � � � � � � � � � � � 0 > #� � � 0 < = F � � � � K � � � � � � 0 > #� � � 0 < = F � � � � S � � � � � � 0 > #



p  p �i<:��9  < |g

�
� < / � � � = � � � B > #� < / � � � = � � � � 0 > #A � 0 � A B /� )- 3411/33 #�


