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� i[Om��JMLN�fVXW[LPJMW����EG a~][i^T���T_][] O�Q��d��� GC���kJML T�Y[W[J~jgY[OAW[O��Ib T_��J~aMJ\R 4 H[OfLNJMn_W[O�H�RNV
LPRNY[H 4 b T_JMW5R VX]KRNJM��T_a7O Z JMLNLPJMVXW	aMJ~W[O�L{bdQNV Z HKJ � Y[LNOmJMVXWKJ"!�OfH�n5T9L JMW�R`iKO�H[JML$#�T_W[H%i[T_aMV�V_bsR`iKO
% T_a T'& 4 � ��� GC� ��V_W[LNJ~LPR`L V_b T �)( � Z T_] OfQPRNY[QNO+*cH[Y^T9a,�EO/RUT_a~VXW.- T 3 Q 4 � � O�QPV_R$LP] Of�fR`QPV Z OfR`OfQ
��V_Y[][aMOfH'R`VAT�/��10 Z LNJ~H[O�QPVXLPR`T9R2��3 RNL,][QPJ Z T_Q 4 ][Y[QN] VXLPO$JML!R`V��fVXW[H[YK�fR{T LNO�WKLNJ~RNJ~}_O4#gJMW[O Z TFR`JM�
LNYKQP}XO 4 V_b!R`iKO�W[VXQPRNi[O�QPW�L5# 4 �76.89�;:</<=>� JMW�RNi[O?�4@ aMJMWKO bdQNV ZBA J~RPR � O*TC#D�kJ~R`i � =.LP]^T9RNJ T_a
QNOfLNVXa~YKR`J~VXW�T9W[H �)E # Z L�FHGhLP] Of�fR`QNT_aKQPO�LPVXaMYKRNJMVXWI� � i[J~L�LPY[QP}_O 4 �kJ~aMag][QPV };J~H[O,R`iKO e^QPLPRsH[O/RUT_J~aMOfH
JMW?bdVXQ Z T9R`J~VXW T 3 VXY?R�R`i[O��,T_Q Z JMVXWKJ"!�OfH Z OfH[JMY Z � �J3S����*{T QPO���OfW5R`a 4 QNO��fVXnXW[J !�OfH Z T)KPVXQ
��V Z ] VXW[OfWgR V_bhR`iKOmJ~W5R`O�QPLPRNO�aMaMT_Q Z O�H[J~Y Z �

G b RNO�Q{QPOf};JMO��kJMW[n�R`iKO 3 T_LNJ~�C][QNV_] OfQPR`J~O�L{V_b�- T 3 Q 4 � � OfQNV_R L 4 LSR`O Z LL*H3 H[OfLN�fQNJ 3 O.VXY[Q{LP] OM�
��J\e^�%R`Of�Ui[W[J~j;YKO�bdV_Q�YKR`J~aMJ !�JMWKn R`iKO Z *��ki[J~�Ui J~W5}XVXa\}XO�L�RNi[O�Y[LNO�V_bmH[Y[T_a,� OfRUT9aMVXW[L�JMW LPO�QNJ~O�LL*
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V_b R`iKOl] OfQPbdVXQ Z T9W[��Ol�Ui[T_Q`T_�/R`OfQNJMLSR`J~��LsV_b^RNi[Ol��� G$��LP] Of�fRNQNV Z OfRNO�QsQNOfaMO/}_T9WgR�R`VC][QPV?H[YK��JMWKnCT
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�*T9aMJ 3 Q`T9RNO�H'LP] Of�fRNQNY Z T_QNO ][QNOfLNOfWgRNO�H � 3sJ~W[��a~Y[H[O HKOfRUT9JMaMOfH'LSR`Y[H[J~O�L V_b R`iKO$JMW[LSR`QPY Z OfW5R,][QPV_e^a~O
bdY[W[�/R`J~VXW * a~JMW[O�T_QNJ\R 4 *��lT*}XOfaMOfW[n_R`i T_W[H�J~W5R`O�WKLNJ~R 4 �*T_a~J 3 QNT9R`J~VXW * R`i[OAJ Z T_nXJMWKn�] O�QSbdVXQ Z T_W[�fO�V_b
R`iKOlVX]KRNJM�*T9a?L 4 LSR`O Z *5LPO�W[LPJ~R`J\};J~R 4 *9R`i[O�N�NPO H[O/R`O��/R`VXQ�][QNVX] O�QSR`J~O�L *gT9W[H�W[VXJ~LNOC� � i[OlLP] Of�fR`QPV Z �

OfRNO�QkJMLlbdV_Y[W[H�R`V Z OfOfR VXQ{OM&K�fO�OfH�J~RNL{H[O�LPJMnXW#LN] O��fJ~e^��T9R`J~VXW[LkJMW�T9aMa J Z ] VXQPR`T_W5RkT_LP] Of�fR`LL�

� i[O e^QNLSR�V 3 LNO�QS}9T9R`J~VXW[L7Y[LNJ~W[nkR`i[O!��� G$� LN] O��/R`QNV Z O/R`O�QhJMWK��aMYKH[O T LSR`Y[H 4 V_bKO Z JMLPLNJMV_W
aMJ~W[O�L!bdQNV Z iKJMnXi�}XO�a~V?�fJ~R 4 ��a~VXY[H[L JMW'RNi[OC� �fV Z ][aMOM&I� � i[O$QNOfLNY[a\R`L JMW[�faMY[H[O ��a~O*T_Q H[OfRNO��/R`JMV_W[L
V_b � @IO Z JMLNLPJMVXW bdQNV Z T WgY Z�3 O�Q�V_bCa~V?��T9R`J~VXW[L�R`V �,T_QNH R`i[O�� 3 T_WKH � 3$3���a~VXY[H[L?�kJ~RNi
JMW5RNO�W[LPJ~R`J~O�L+V_b /�� � � /�� E � �hG WKV_R`i[OfQ=LPRNY[H 4 V 3 RUT9JMW[OfHAR`i[O e^QNLSRsH[OfRNO��/R`JMV_W[L=V_b^RNi[O�� O 3 � (��5� 0
QNOf��V ZA3 JMW^TFR`JMV_W a~JMW[O�bdQPV Z R`iKO��J3S� � � i[J~L a~JMW[O i^T_L 3 O�O�W H[OfRNO��/R`O�H J~W bdV_Y[Q HKJMQNOf�fRNJMVXW[L.J~W
R`iKO % T_a T9�fR`J~�$][aMT_W[OC* T9W[H#RNi[OmJMW5R`OfW[LNJ\R 4 Q`T9RNJMVXL{V_b+R`i[O � (��5� 0�a~JMW[O$RNV � @ J~W[H[J~�*T9RNO$R`i^T9R R`iKO
LN] O��/R`QPY Z V_b!R`iKO�Q`T_HKJ T9RNJMVXW%J~VXW[J !�JMWKn�R`iKOA�J3S� JML$LPJMnXW[J\e^�*T9WgRNa 4 LNV_b RNO�Q RNi^T_W�R`i[T9RCO Z J~RPR`OfH
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� i^T_W�#;LkR`V?�kVXWD�kO 4 W[VXa~H[LlbdVXQ 3 O�JMWKn�R`i[O 3 O�LSR ] VXLPLNJ 3 aMO RNi[O�LPJML T_HK};JMLPVXQ *?bdVXQ,R`O�T_�Ui[J~W[n
Z O$R`V H[V�QNO�LPO*T_QP�Ui * T_W[H�bdVXQ 3 O�JMWKn�T9W#OM&?��O�a~aMOfWgR Z O�W5R`V_Q �

��T_W 4 R`i^T_W�#;LsRNV R`i[O | � �K��T_HKJMLNV_W�G LPRNQNVXWKV ZA4 HKO�]^T_QSR Z O�W5R=bdVXQ+R`QNO�T9R`J~W[n Z O{T_LsVXWKO
V_b7R`iKOCn5T_W[n��ki[OfW *^JMW�b T9�fR2* 3 �,T_LkT_W�J~WgRNO�QPaMVX] O�Q bdQNV Z ][i 4 LNJM�fL � � i[OCH[Of]^T_QPR Z OfW5Rk][QNV�};JMH[OfL
T�}_O�Q 4 ] V_LNJ~RNJ~}_OAT_WKH%LPRNJ Z Y[aMT9R`J~W[n�][a T_�fOmRNV � VXQ5#����?] O��fJ T_a7R`i[T_W #gL$R`V��;R`Of][i^T_W �XT_WKLNO�W%bdV_Q
QNV_YKR`J~W[O�a 4 ][QPV };J~H[JMW[n�RNVX]#W[V_R`�Ui#��V Z ][Y?R`O�Q{LPY[][] VXQPR �

3ynXQPO*T9RNa 4 T_][]KQNO��fJ T9RNO ZA4 ]^T9QNO�W5RNL * � 3 OfQPR�T_W[H O$V_QNJML � YKb R`O+*_bdVXQ�WgY[QSR`Y[QPJMW[n ZA4 W^T9RNY[Q`T_a
��YKQNJMV_LNJ~R 4 T_W[H�bdVXQ{O�WK��VXY[QNT_nXJ~W[n Z O$RNV bdV_aMaMV � ZA4 J~W5R`O�QPO�LSR`L �

-�J~W^T_aMa 4 * 3sR`i^T9W # ZA4 �kJ~bdO A QPJMLSR`JMW�bdVXQ,][Y?RNR`J~W[n�Y[] �kJ\R`i Z OC*?bdV_Q 3 OfJMW[n�LPY[][] VXQPRNJ~}_O$V_b
T_a~a ZA4 J Z ]KQ`T_�/R`JM��T_a O�W[H[O�T*}XVXQPL * T_W[H�bdVXQ 3 OfJMW[n LPY[�Ui%T�� VXW[H[OfQPbdY[a7��V Z ]^T9W[JMVXWI�
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� � � ��i 4 �;R`YKH 4 R`i[O 3EW5R`OfQNLSR`O�a~a T_Q �#O�H[J~Y Z
% � � � � � � � � � � � � � � � � � � � �
� � E � i[OC� T9Q Z 3EVXWKJ"!�OfH%�#O�H[J~Y Z � � � � � � � � � � � � � � � � � � � � � � � � :

� �1: � i[OC��JMLP��VXW[LPJMW.� � G aM]Ki^T ��T_][] O�Q � ��� GC��� � � � � � � � � � � � � � � � � �
� O/bdO�QPO�W[�fO�L�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � /

& ')(+*-,/. �10 243 * �������65 * � * �87 ')(+* �9��:;� � �=< * �>#$? � �@&

E � � 3EW5R`QNV;H[Y[�/R`J~VXW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �)E

E � E 3EW5R`QNV;H[Y[�/R`J~VXW)R`V - T 3 Q 4 � � O�QPV_R �?] O��fRNQNVXLP��VX] 4 � � � � � � � � � � � � � � � � � :
E � E � � � iKO � Q`T9W[L Z JMLPLNJMV_W.-^Y[WK�fR`J~VXW�V_b�T - T 3 Q 4 � � O�QNV9R � � � � � � � � � � � � :
E � E � E �;V Z O 3 Z ] VXQPR`T_W5R �?] Of�fRNQNVXLP��VX][J~� � QPVX] O�QPRNJMOfL V9b+RNi[O - T 3 Q 4 � � O�QPV_R � � � �
E � E � : � iKO � i[QPVXY[nXi[]KYKR�G HK}9T_W5RUT_n_O V_bH- T 3 Q 4 � � O�QPV_R`L � }XO�Q % QNT9R`J~W[n �?] O����

RNQNV Z OfRNO�QPLlbdVXQ O$J � Y[LNO �;VXY[QN�fO�L V_b � Z JMLPLNJ~VXW � � � � � � � � � � � � � E?�
E �1: | LPJMW[n - T 3 Q 4 � � OfQNV_RNLkbdV_Q � JMn_i �;�kO�LPVXaMYKRNJMVXW 3EWgRNO�QPLPR`OfaMaMT_Q

�?] O��fRNQNVXLP��VX] 4 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � E<E

E �1:�� � N,iKV?VXLPJMW[n�T_WKH��?O/RNRNJMW[n�R`iKO �kO�LPVXaMY?R`JMV_W � � � � � � � � � � � � � � � E :

E �1:�� E � iKO O$Y[T_a,� OfRUT9aMVXW N,V_W[��Of]KR � � � � � � � � � � � � � � � � � � � � � � EBA
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E �1:�� : � QPO�LNLPY[QNO � Y[W[JMWKn.� � � � � � � � � � � � � � � � � � � � � � � � � � � E 0

E �1:�� A �;�*T_W[WKJMW[n�}XOfQNLPY[L43 Z T_nXJ~W[n � � � � � � � � � � � � � � � � � � � � � � E_�
E �1:�� ( - T 3 Q 4 � � O�QNV9R �?] Of�fRNQNVXLP��VX] 4 };J T?� J~W[n 3 Z T_nXJMWKn � � � � � � � � � � �B:</

E �1:�� 0 N�NPO O$OfRNO��fRNJMVXW�V_bhR`iKO �kJMWKn � T9RPR`O�QPW � � � � � � � � � � � � � � � �B:<:

E � A � i[OC��� G$� �$]KR`J~�*T_a H[O�LPJMnXW � � � � � � � � � � � � � � � � � � � � � � � �B: A

E � A � � � }_O�QP};J~OL�IV_bhR`iKO��$]KRNJM��T_a � 4 LPRNO Z � � � � � � � � � � � � � � � � � �B: (

E � A � E � iKO �;JMH[OfQNVXLSRUT9R � � � � � � � � � � � � � � � � � � � � � � � � � � �B:<0

E � A � : � iKO � QPO��EO/RUT_a~VXW �$]KR`J~��L � � � � � � � � � � � � � � � � � � � � � � �B: �
E � A � A � iKO � VXLPR �EO/RUT_a~VXW �C]?R`JM�fL � � � � � � � � � � � � � � � � � � � � � � �B: �

E � A � ( � iKO � # 4 3 Z T_nXJ~W[n � O�W[LPO�L � � � � � � � � � � � � � � � � � � � � � �B: �
� O/bdO�QPO�W[�fO�L�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � A[�

� ')(+*-,/. �10 243 * �������65 * � * �87�� * ��� �6� 5 � � � *�� ( � ������� * � # � ��# � � �
	

:�� � � i[O 3EW[LPRNQNY Z O�W5R � QNV_e^a~O � � � � � � � � � � � � � � � � � � � � � � � � � � � (BA

:�� E � T*}_O�aMOfW[n_RNi�NlT_a~J 3 QNT9R`J~VXW � � � � � � � � � � � � � � � � � � � � � � � � � � � (X�
:��1: 3 Z T9nXJMW[n � O�QSbdVXQ Z T_W[�fOJ� � � � � � � � � � � � � � � � � � � � � � � � � � � �B0</

:��1:�� � �kJMWKn 3 Z T_n_JMW[n � O�QPbdV_Q Z T_W[��O � � � � � � � � � � � � � � � � � � � � �B0 �
:��1:�� E � # 4 3 Z T_nXJ~W[n � O�QPbdV_Q Z T_W[��O � � � � � � � � � � � � � � � � � � � � �B0<:

:�� A � JMW[O�T_QNJ\R 4 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �B0 A

:�� ( � VXJ~LNO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �B0 (

:��10 ��� G$� �
����J~O�W[� 4 N,V Z ][T_QNOfH#RNV �;JMW[nXa~O N,i^T_WKW[O�a � � � � �k�	V;H[O � � � � �B0 �
:�� � 3EW5R`O�WKLNJ~R 4 NlT9aMJ 3 Q`T9RNJMVXW � � � � � � � � � � � � � � � � � � � � � � � � � � � � �?�
:�� � N�NPO N,i^T9Q`T_�/R`O�QPJMLSR`JM�fL � � � � � � � � � � � � � � � � � � � � � � � � � � � � �BA

:�� � � � � iKO N�NPO NlT Z O�Q`T�� 4 LSR`O Z � � � � � � � � � � � � � � � � � � � � � �BA
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:�� � � E % O�WKO�Q`T9a � QPVX] O�QPRNJMOfL{V_b+RNi[O N�NPO N,i[J~] � � � � � � � � � � � � � � � �<(

:�� � � : � Y^T9WgRNY Z �
����J~O�W[� 4 � � � � � � � � � � � � � � � � � � � � � � � � � � 0
:�� � � A N,i[T_QNnXO � Q`T_WKLPbdO�Q �
����J~O�W[� 4 � � � � � � � � � � � � � � � � � � � � � �X�
:�� � � ( � iKO �gRUT 3 J~aMJ\R 4 V_bhR`iKO�� J T_L � Of}_O�a � � � � � � � � � � � � � � � � � � � �_�
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