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A+B/CEDGF�BIH!JLKNM5OLPRQSHUTWVUX5YZK\[]YZ^_CROLBa`NX5PbC�cdQeTLfgQhT]i2j_kUlnm_oqpsrtOLBu[NKLXR[�YZPRB�YZ^

CRONQhPv[(H�[�B/XtQhPwCRYIQeTyxzB{PbCRQeVzH�CRB|CROLBEPRB/C}YZ^<CbXqHUM{B{P
~	�I����v�Z��� CbXqHUM{BylS��oq�N����D��z�

r�OLQhP�PRB/C�QhP�xzB/XR�IQe��[�YUXRC5HUT�C�^SYUX�PRB/xzB/XqHU�(X5BHUPRYZTLP{p2��C_QhP���B{�e�\cdTNY��T�CRONH�C�CROLB}YUXRF\�
Qe^SYZ�hf�D1���s�&��OLB/X5B���QhP�CROLB�K\[L[�B/X}O(HU�h^h��[(�eHUTLB	��YdfLB{�7YZ^�CROLBuO���[�B/XRF�YZ�hQeM�[N�eHUTLBU�
O(HUPIH�T(H�CRK\XqHU�vPbCbX5KLM/CRKLX5B�YZ^�H���QhB{��HUTLTWP5K\X5^@HUM{BUp�rtOLB�VZB{YZ��B/CbXR�]YZ^}CROLQhP�PRK\Xb�
^@HUM{BsQhP�M{�hYZP5B{��� X5B{�eH�CRB{f-CRYWCROLBsH�X5Q�CROL��B/CRQhMHU�v[LX5YU[�B/XRCRQeB{PIYZ^�CROLB¡CbX¢HUM{B�PRB/C ~ � p
JNYUXuB¢£LHU��[N�hBU�<CRONB/X5B�QhP�H�T(H�CRK\XqHU��YZTNB¢��CRY��¤YZTLB�M{YUXRX5B{Pb[�YZTLfLB{TNM{BIF�B/C¤�vB{B{T¥CbXqHUM{B{P
YZ^}M{YZT�¦RKLVzHUM/�¥M{�SHUPRPRB{PaYZ^�O��d[&B/X5F&YZ�eQhMIB{�hB{��B{TyCRP�QhT D���HUTLf¥CROLB�VZB{Y�fLB{P5QhM��hB{TLVUCRO
PR[&B{M/CbXqKL�¨§�l@D2o�YZT�CROLBaM{YUXRX5B{PR[&YZTNfLQhTLV���QhB{��HUTLTsPRK\X5^@HUM{BU©|r+Y�BHUM5O]M{YZTU¦bKLVzHUM/�
M{�SHUPRP�ª �(«�YZ^vOy�d[�B/XRF�YZ�hQhMuB{�hB{��B{TyCRP|QeTWD¬M{YUXRX5B{Pb[�YZTLfLPEH�KLTLQhdKLBuM{�hYZPRB{f¥VZB{YdfLB{PRQhM
YZT¡CROLBE��QeB{��HUTLT�PRK\Xq^nHUM{BU�\��ONYZPRB|�hB{TLVUCRO¡®h¯�P5H�CRQhPb`(B{P

° ±}² lS�7o ° �´³2µ/¶z·R¸ ® ¯³ �
JNK\XRCROLB/X5��YUX5BU�&CROLBaPb[�B{M/CbX5KN�¹YZ^_CROLBaA1H�[N�eHUM{QeHUT�YZTWD2���ºQhP�CRYUC5HU�h�h�sfLB/CRB/Xq��QhTNB{f
Fd��§�l@D2o�CRO\X5YZKLVZO�CRONB�»¼B{��F�B/X5V�CbXqHUM{BE^nYUX5�aKL�SHd�dPRB{B�½¿¾�ÀÁp
Â¬OLB{T¡D � i2j k l@Ã�oq�dQ�CtQhPwCbXqQ�xdQSHU�(CRO(H�C ~ � � Ã�p<�ÄC�QePtHU�hPRYaBHUPb��CRY�fNB/CRB/X5��QeTLB

~ � ^nYUXw��HUT��aVUX5YZK\[NPvDgM{YZ����B{TLP5K\XqH�FN�hB���Q�CRO!i2j k l@Ã�oq�ZF(K\C_QhT�VZB{TLB/XqHU�&Q�CvQhP�TLYUC
HaCbX5Q�x¼QeHU�?C5HUPbc�CRYIfLB{PRM/X5QhF&B�CROLB�CbX¢HUM{B	PRB/C ~ � p
r�OLB/X5B¥QhPgH-P5QhVZTLQ�`NMHUT�C�fLQ�Å&B/X5B{TLM{B�F&B/CÄ��B{B{T ~ � ^SYUXWH�X5Q�CRON��B/CRQhM¥HUTLf�TLYZT¼�

H�XqQ�CROL��B/CRQhM}JNKLM5OLP5QeHUT¡VUX5YZK\[(P{p��ÆTLfLB{B{f¡Q�CtQePw[�YZPRPRQ�FN�eB�CRY�M5ONH�XqHUM/CRB/XqQhPRB	H�X5QhCROL��B/CRQeM
JNKLM5OLP5QeHUTgVUX5YZK\[NP|QeT�CRB/Xq��P�YZ^ ~ � ½ÈÇZÇÀÁpu��TgVZB{YZ��B/CbX5QhMHU�1CRB/X5��P{�&CROLQhP�CbXqHUTNPR�eH�CRB{P
CRY¡H�PRQeVZTLQ�`NMHUT�C�fNQ�Å?B/XqB{TLM{B�QeT�CRONB�PRC5H�CRQhPbCRQhM{P|YZ^�CROLBa�hB{TLVUCRO�Pb[�B{M/CbX5KL�ÉYZ^_M{�hYZPRB{f
VZB{YdfLB{PRQeM{P�YZT�D2���É��OLB{T¡D¥QhP}H�XqQ�CROL��B/CRQhMU�dM{YZ��[(H�X5B{f¡CRYa��ONH�C�QeP�B¢£¼[&B{M/CRB{fsHUTLf
O(HUP�F&B{B{T´^nYZKLTLf¬TdKL��B/X5QhMHU�h��� ^nYUX¡TLYZT¼�ÄH�X5Q�CRON��B/CRQhM�VUX5YZK\[NPpÊrtOLQeP�PR[&B{M{QSHU�}F�B¢�
O(H{x¼QhYZK\X�YZ^&CROLB}Pb[�B{M/CbXqHU�LPbC5H�CRQePbCRQhM{P_��OLB{TIDsQhP_H�XqQ�CROL��B/CRQhM_QeP_HUT�B¢£LHU��[N�hBvYZ^&��ONH�C
O(HUPwX5B{M{B{T�CR����F&B{B{T!T(HU��B{f!H�X5Q�CRON��B/CRQhM�M5O(HUYZP	½ÌËUÀÁp
�ÆT¬½ÈÇ{ÀÁ�_Í�YZ��CRB!VzH{xzB�H�M{YZTU¦bB{M/CRK\X¢HU�wB¢£d[N�eQhM{Q�C�^nYUX5�aKL�SH!^SYUXuCROLB!HUPb�¼��[LCRYUCRQhMIF�B¢�

O(H{x¼QhYZK\X�YZ^ ~ � �w��OLB{TÎD�QhP�H�X5Q�CROL��B/CRQhMUpÐÏ}Y$��B/xzB/X�}CROLQhP�^SYUX5�aKN�eH�X5B{�hQhB{fGYZT¬H
O��d[&YUCRONB{PRQhP{�¼��OLQeM5O�[LX5Y$xzB{f¡CRYaF�B�^@HU�hPRBUp
r�OLBw��HUQeT�[(K\XR[�YZPRBwYZ^?CROLQhP�[?H�[&B/X�QhP�CRY�fLB/CRB/X5��QhTLB_CROLB}HUPb�¼��[LCRYUCRQhM�F�B{ONH{x¼QhYZK\X

YZ^ ~ � ��ONB{T]D´QhP�H�X5Q�CROL��B/CRQhMU�1HUTNf]CROLB/XqB/F��g[LXqYxzB!H¡M{YUXRXqB{M/CRB{f xzB/X5PRQhYZT¥YZ^vCROLB
^nYUX5�aKL�SHEQhT�½ÈÇ{ÀÁp���Cw��Qh�h�NF�B�P5OLY��T�CRO(H�CwCROLB|YZTL����M{YUX5X5B{M/CRQhYZT¡TLB{B{fNB{f!QhTg½ÈÇ{À7QhP�CROLB
M{YdB/Ñ�M{QhB{T�C�YZ^1CROLB|�hBHUfNQhTLV�CRB/X5��p
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»\B{M/CRQhYZTLP�Ç�HUTLf��¡M{YZT�C5HUQhT PRYZ��BaTLYUC5H�CRQhYZTNHU�vM{YZT�xzB{TyCRQeYZTLPaHUTLf¥H�T�KN�uF&B/XEYZ^

HUK\£¼Qh�eQeH�XR�IX5B{P5KL��CRP{p
�ÆTgPRB{M/CRQhYZT��d�<�vBuX5B{^SYUXq�aKL�eH�CRB�CROLBa[LX5YUF(�hB{�ÉQhT�CRB/X5��P�YZ^_X5B/[LXqB{PRB{TyC5H�CRQeYZTLP|Fd�

dKNHUf\X¢H�CRQhM�^nYUX5��P�YZT��eH�CbCRQhM{B{Pp��}P5QhTLV�CROLB�CROLB{YUXR��YZ^_�K(HUf\XqH�CRQhM�^SYUXq��P{�(��BuPRONY�
CRO(H�C�Q�C�QhPt[&YZP5PRQ�FN�hB}CRY��eY�MHU�hQePRB�CROLBE[LXqYUFN�hB{��p+Â¬Q�CRO¡CRONQhP{�\�vB	H�X5B�H�F(�hB�CRY�B¢£¼[N�hQhM¢�
QhCR���¡fLB/CRB/X5��QhTLB�CROLBaHUPb�¼��[LCRYUCRQhMEF�B{ONHxdQeYZK\X}YZ^ ~ � �&��OLB{T�DGH�X5B�KLTLQ�C�VUX5YZK\[NP�QhT
dKNH�CRB/X5TNQhYZT YUX5fLB/X5P{p¥rtOLQhP�QhPafLYZTNB�QeT¥P5B{M/CRQhYZT��g^SYUX�H��SH�X5VZB�^nHU��Qh���gYZ^�YUXqfLB/X5P{�
QeTLM{�hKLfLQeTLV	��H�£¼Qe��HU�(YUX5fLB/X5P�HUTNf���QeM5OL�hB/XtYUXqfLB/X5P{p�JLYUX���HUT���YZ^1CROLB{PRBEYUXqfLB/X5P{�L�vB
H�XqB	HU�hPRYIH�FN�eB�CRYIB¢£\HUM/CR�h��fNB/CRB/X5��QeTLB ~ � p

ÇZp�� ��=�!#"<8?9<;<47:��<47:Î4<9<6$�d6?>n9+4&%
A+B/C('�F�B�H�CRYUC5HU�h����XqBHU�&HU�eVZB/FLXqHUQhM�T�KN�uF&B/X_`NB{�hf���Q�CRO�ª ' �$) « �+*,.- �LHUTLf

�eB/C0/ÉfLB{TLYUCRB�CROLB�HU�hVZB/FLX¢HUQhM�QeTyCRB{VZB/X5PaQeT�'apWA+B/C21 F�B�CROLB�PRB/CaYZ^�TLYUXq��HU�hQePRB{f
xZHU�hKNH�CRQeYZTLP�YZT3'a�4165|CRONB}TLYZT\�ÄH�X5M5OLQe��B{fLBHUT�HUTLf7198 CROLB�H�X5M5OLQe��B{fLBHUT�YZTLB{P{p��Æ^
: �165d�(CRONB{T�'&;	��Qh�h��fNB{TLYUCRBECROLB�M{YZ��[(�hB/CRQhYZT!YZ^<'Ê��Q�CRO¡XqB{Pb[�B{M/CtCRY : �?HUTLf=/9;
CRONB�QeTyCRB{VZB/X5P|QeT='&;Zp	rtOLB�fLQhPRM/XqQh��QeTNHUTyCwYZ^>'Ê�}Qh�h�7F�B�fLB{TLYUCRB{f�Fd�=?A@��7HUTLfsCROLB
fNQ�Å?B/XqB{TyC�B{�uF�B{fLfLQeTLVZP<YZ^�' QeTumGF��AB#C/�{�{�{�+��B�D(p1ÂWB���Qh�h�¼M{YZTLP5QhfLB/XE' B{�uF�B{fLfNB{f
QeT�m D Fd�

F3GH�I B�l F o � lJB C l F oq�{�{�{�<��B D l F oboq�
�Æ^LK¡QhP�HUT¡QhfNBHU��QhTM/u�LCROLB{TON=K¡QhPwCRONB|MH�X5fLQhTNHU�eQ�C¤��YZ^L/�PQK�p
A+B/CSR F�B�H!dKNH�CRB/X5TNQhYZT]HU�hVZB/FLX¢H!YxzB/XT'ap�rtOLQhP���Qe�h��HU���wH{�¼PEF�B�HUPRPRKN��B{fsCRY

PqH�CRQhPR^S�
RVU Wam+X�+Y kzlnm_oSZ3[ D]\^C �_ ÇZp�ÇQ`

�}OLB/X5Ba[�H�XqBwCROLBtÏ�HU��Qe��CRYZTLQeHUTudKNH�CRB/X5TLQhYZTNP{p1r�OLBtHU�hVZB/FLXqHbRÎ��Qh�h�¼F�BwM{YZTLP5QhfLB/X5B{f
B{�uF�B{fLfNB{f�QhT Y kzlnm_oq�<CROLX5YZKLVZO¡Ha��H�[!M{YUXRX5B{Pb[�YZTLfLQeTLV	CRYcB C p
��CtQhPtHU���wH{�¼Pt[�YZPRP5Q�FN�hB}CRYa`NTLf¡HUT�'���F(HUPRQhP�dU�feR�hgZ�feig¡YZ^#RE�NP5KLM5O!CRO(H�C

e k �kj �]g k �kl �4eig � H gme5����OLB/XqB j � l ��/ HUTLf j�l�n�+o �
r�OLQhPEHU�hVZB/FLX¢H���Qh�h�1F�BafLB{TLYUCRB{fÎl j � l op@vp�rtOLB/XqBaQhPEH!TNH�CRK\X¢HU��HUTyCRQ��¤QhTyxzYZ�eK\CRQhYZTgQhT
R.X� l j � l o @ VZQ�xzB{T�F��

q � F�r<sVF C�e stF k g stF�u eig G H�Iwvq � F�raHxF C�e HxF k g HxF�u eigZ�
r�OLB _ X5B{fNKLM{B{f�`|TNYUX5�yN � R H�I '¹HUTNf _ X5B{fNKLM{B{f�`�CbX¢HUM{B ±}² � R H�I 'ÉH�X5B
fNB/`NTLB{f�Fd�

N l q o � q�vq � F kr H j F
k C H l F kk s j�l F ku±�² l q o � q6szvq �´³ F�r �

JLX5YZ�¨CROLBIB{�uF�B{fLfNQhTLVZP9B|{_�vBaVZB/C�B|{}N � R H�I mÊHUTLfB�{ ±�² � R H�I mwp¡rtOLB
M{YZTNfLQ�CRQhYZT _ ÇZp�ÇQ`2QhP1B{�KNQ�xUHU�eB{TyC1CRYSB { N F�B{QhTLV�QhTLfLB/`(TLQ�CRB���ONB{T�e � dU��HUTLf�[�YZPRQ�CRQ�xzB
fNB/`NTLQ�CRBEYUCRONB/XR��QhPRBUpv�ÆT¡CRB/X5��PtYZ^ j HUTLf l �NCROLQhP}M{YUXRX5B{Pb[�YZTLfNPwCRY~B { l j o}HUTLf�B { l l o
F�YUCRO!TLB{VzH�CRQhxzB	Q�Å ³0� e ��* p
� TÐYUX5fLB/XO� QhT�RÉQeP�H�PRK\FLX5QeTLVgYZ^bRE��PRKNM5OÐCRONH�C�d ����� � QhP�H]`NTLQhCRB{���

VZB{TNB/XqH�CRB{f�/��¤��YdfLKL�hBgHUTLf�� M{YZT�C5HUQhTLPgHUT�'���F(HUPRQhP�YZ^0REp��Æ^2� ��1|�ECROLB{T
R9� � � RtUS@7'��aHUTLf��S� � � ��US�2/b��p
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�Æ^L� QhPwHUT¡YUXqfLB/XwQhT¡H��KNH�CRB/XqTLQhYZT¡HU�hVZB/FLX¢Hd�\CROLB{T�CROLB _ X5B{fLKLM{B{f�`�fLQhPRM/X5Qe��QhT(HUTyC

YZ^������?l �aoq�¼QeP_fLB/`(TLB{fICRY�F�BtCROLB /��¤QhfLBHU�N��OLQhMqO�QhP_CROLB�PRdKNH�X5BtXqY�YUCvYZ^�CROLB�QhfLBHU�
VZB{TNB/XqH�CRB{f¡Fd��fNB/C$ª ±�² l F { vF�� o¤«��N��OLB/X5B F { � ��p
r�OLB|PRB/Cb� C ��� q �� � N l q o � d��uQhP�B{�uF�B{fLfNB{f�QeT�i2j k lnm_oq��HUTLf�QhP�HU���wH{�¼P

HuJNKLM5OLP5QeHUT!VUX5YZK\[¡YZ^<CROLB�`LX5PbCvc¼QhTLf�p � JLKLM5ONPRQeHUT!VUX5YZK\[¡QeP�MHU�e�hB{f¡H�X5Q�CROL��B/CRQhMtQhÅ
QhCtQhPwM{YZ����B{TLPRKLXqH�FN�hBv��QhCRO¡HUTy�!PRKLMqO=� C p
Â¬OLB{T�i QePtH�`NTLQ�CRB�PRB/C{�\CROLB{T ° i ° ��Qh�h�?fLB{TLYUCRB�CRONB|MH�X5fLQhTNHU�eQ�C¤��YZ^�i�p���FNPRB/XRxzB

CRO(H�C1QhT	YUX5fLB/X1CRY}fLB/CRB/Xq��QhTNB ~ � ���vB���H�}X5B{PRCbX5QhM/C<CRY�B{�hB{��B{TyCRP7�a��Q�CRO ±}² lS�7o�� o �
P5QhTLM{B	Qe^<���x� C CROLB{T H �]� � C p�Â¬OLB{T��vB�fLB/CRB/X5��QhTLB�CROLB�HUPb�d��[LCRYUCRQhM{P}YZ^2CROLB
CbX¢HUM{B�PRB/C{�ZQ�C<fNY�B{P1TLYUC<��H�CbCRB/X<Qh^d�vB�QhTLM{�eKLfLB2TLYZT¼�¤O���[�B/XRF�YZ�hQeM<CbXqHUM{B{P _5° ±�² lS�7o ° �-³ `
YUX}TLYUC{p�Ï�B{TLM{BEQh^

~�� l ² o ��� ±�² l q o ��³0, ±}² l q o �-³ ² � q � � C�� �
CRONB{T YZK\XI��HUQeT]VZYzHU�tQhPuCRYgfNB/CRB/X5��QeTLBaCROLB¡HUPb�¼��[LCRYUCRQhM�F&B{O(H{x¼QhYZK\XuYZ^ ° ~ � l ² o ° �
�}OLB{T ² H�I - p
Í_� ��l ² oq�L�vB|��Qh�h�?fLB{TLYUCRBECROLB|[(H�XqHU�e�hB{�hYUCRYU[�B

��l ² o ��� F �¡m D �y³A, F C �-³ ² � ° F { ° ,Ð³ � ³T� e ��* ���
�}OLB/X5B *�� ª ' �]) «�p�!�YUXqB�VZB{TLB/XqHU�e���Z�"�$#�l ² o2��Qe�h�\fLB{TLYUCRBwCRONBtCbXqHUTLP5�eH�CRQhYZTIYZ^���l ² o
VZQhxzB{T!F�� �$#dl ² o ��� F �¡m D � FcH&% �'��l ² o5�zp

��p)(E;+*<>-,z>i�<8/.Î8+0�%;1,/6^%
ÂWB���Qe�h�NTLB{B{f�PRYZ��B�P5Qh��[(�hBvX5B{PRKL�hCRP_QhT�PRB{M/CRQhYZTM�¼�\�}OLQhM5O��vB}XqB{M{YUX5f�^SYUXtM{YZT�xzB¢�

TNQhB{TLM{BUpvJ1QhX5PbCtCROLBECbX5Q�x¼QeHU�7YUFNPRB/X5xUH�CRQhYZT7�LCRONH�C}Qe^ j HUTLf l H�X5B	B{�eB{��B{T�CRPtQhT�HI`NB{�hf��
CRONB{T

j s j \^C �kl s l \^C �32 ju� l YUX ju� l \^C �_ ��p�ÇQ`
4�5�6	5�798;:=<><@?+6 A3BDC /FE BHGJILKNMPO�QRBSCTB9U/V	WSISXYBSCTB[Z\G]Q_^`G/CaVbKNc@X�Vdc"eJGNc�UJQRBSC : E BCdf�B�MgGDh/VdMgG/Q1VbU�BYG]Q3Vdc /gikj ^\O]O�K\WDBlCdf�G]C F � / V-WmW�^`InfoCdf�G]CpCdf=BnXYBgBYh]V	WnCdW j �=/q VaCdf F'r j s j \^C MgKDU : GNc�U jnrts d MgKDU : iHu f�Bnc&Cdf=BSXvBlV	W l � / W�^`Inf'Cdf=G/C
F �kl s l \^C i
w XxKyKxz itrtOLBWM{YZTLM{�eKLPRQhYZT�YZ^aCROLB]�eB{����H]QeP�B{dKLQ�xZHU�hB{TyC�CRYÎCRONB]^nYZ�h�hY�}QhTLV¼©¬JLYUX
B/xzB/X5� *|{ dU�tCRONB/X5B¡B¢£\QhPbC l D(� lL}D � / PRKLMqOGCRONH�C j r l D s l�}D ��Y�f : D HUTLf
l D lL}D r dE��Y�f : D �\��Q�CRO l D H l D/~LCt� : D HUTNf l�}D H l�}D/~LC � : D p
ÂWB	VZQ�xzBEHUT¡QhTLfNKLM/CRQ�xzB}[LX5YdYZ^<YZT * p���CtQhPvCbX5KLB|^nYUX *�� d�Fd��HUP5PRKL��[LCRQhYZT�p1A<B/C� F�BEHaVZB{TNB/XqH�CRYUX}YZ^ : � lw�kl D HUTNf l } �kl }D p_»\K\[L[�YZPRB�CRONH�C

l�l } � d s � D ² C�HUTLf l s l } � FTs � D ² k � ² { ��/u�
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