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<PaVT] P[ĉ �"� S1 PcT]� A5� 4U & T2�F Q !" T2�F

;TRcdaP

=d\|aXRP @bUcU^dQTQ U^ U\ TYc`\Qi S_^ bUc_\eSY�^ TU  �! T2

U Y^TYSQSY�^ TU VeUbQ TU bQ^W_�

0]P[�VXRP 2QbbQ WbvVYSQ
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@vWY^Q " CU`dYU]RbU !)))



@B?<9>;�!2 =1>E1< 45 9>CDBE339?>5C

0;8<4=C028È=

8]cTa]P 2QdUb�Q @R� & F � !�" 1X

4gcTa]P

<TSXSP ) Q !% F 43

2PaVP !" Q !% F 43
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# 8=BCAD228>=4B 34 >?4A028È=

#� 3TbRaX_RX�] ST [̂ b \P]S^b h T[T\T]ĉ b

?P]T[ 5â ]cP[

5XVdaP  �� @Q^U\ 6b_^dQ\�

K!M 38B?;0H* 4Yc`\Qi Q\VQ^e]}bYS_ TU !& SQbQSdUbUc� 9^TYSQ U\ ^YfU\� \Q

VbUSeU^SYQ _ SQ^Q\ cY^d_^YjQT_� ]_T_ TU ]UTYTQ� U\

TU]_Te\QT_b TU c_^YT_ i ]_T_ TU TUdUSSY�^ TU c_^YT_�

K"M CD=8=6* 3_^db_\ b_dQdYf_ `QbQ \Q cY^d_^�Q�

K#M E>;D<4� >55* @eUcdQ U^ ]QbSXQ � TUcS_^UhY�^ i S_^db_\ TU f_\e]U^�

K$M A5 * 5^dbQTQ TU cU�Q\ TU B6� 3_^USd_b 2>3 S_^ Y]`UTQ^SYQ TU

U^dbQTQ TU '% Ω�

=XeT[ \ugX\^ T]caPSP)  "� S1�E ^ %� E 02 a\b � $� � %� 7i

K%M A5 0CC* CU\USd_b TU\ QdU^eQT_b ]Q^eQ\ TU B6 TU # T2�

K&M 10C* 9^TYSQT_b <54� cU U^SYU^TU SeQ^T_ cU S_^USdQ U\ SQbWQT_b TU

RQdUb�Q�

CU`dYU]RbU !))) @vWY^Q )
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CTR[PS^

5XVdaP !�� DUS\QT_

K'M ;4E4;* @e\cQ^T_ UcdQ dUS\Q cU QSdYfQ^ cUSeU^SYQ\]U^dU \_c TYVUbU^dUc

]_T_c TU ]UTYTQ TU SQ^Q\Uc Q^Q\�WYS_c* EXST^ ;TeT[� 0dSX̂

;TeT[ i EXST �̂0dSX̂ �

1\ `e\cQb UcdQ dUS\Q TebQ^dU ]vc TU e^ cUWe^T_ cU SQ]RYQ U\

]_T_ TU `bUcU^dQSY�^ U^dbU =XeT[ =d\|aXR^ i 1PaaP 6auUXRP�

@e\cQTQ S_^Ze^dQ]U^dU S_^ \Q dUS\Q BC4? J(L cU\USSY_^Q U\

]_T_ TU ]UTYTQ TU 2P]P[Tb 3XVXcP[Tb _ 0]P[�VXR^b�

@e\cQTQ S_^Ze^dQ]U^dU S_^ \Q dUS\Q B>D=3 J'L cU\USSY_^Q U\

]_T_ Y]`bUcY�^�

K(M B>D=3* @e\cQ^T_ UcdQ dUS\Q cU\USSY_^Q^ \_c TYVUbU^dUc TU]_Te\QT_bUc

TU c_^YT_* 5<� 0< i ;TeT[ B^d]S�

1\ `e\cQb UcdQ dUS\Q TebQ^dU ]vc TU e^ cUWe^T_� cU QSdYfQ^ \_c

TYVUbU^dUc ]_T_c TU TUdUSSY�^ TU c_^YT_ ?XR^ i EP[̂ a <TSX̂ �

@e\cQTQ S_^Ze^dQ]U^dU S_^ \Q dUS\Q BC4? J(L cU Q\]QSU^Q \Q

S_^VYWebQSY�^ QSdeQ\ S_]_ S_^VYWebQSY�^ TU U^SU^TYT_�

5^ U\ ]_T_ Y]`bUcY�^ Q\ `e\cQb\Q U^f�Q Q \Q Y]`bUc_bQ \Q

Y^V_b]QSY�^ bU\QdYfQ Q\ SQ^Q\ cY^d_^YjQT_�

K)M BC4?* 5^ U\ ]_T_ TU BX]ĉ ]�P _ â 2P]P[ Q\ `e\cQb UcdQ dUS\Q cU `QcQ

Q\ ]_T_ TU BX]ĉ ]�P _ â 5aTRdT]RXP� 5^ U\ ]_T_ BX]ĉ ]�P _ â

5aTRdT]RXP Q\ `e\cQb UcdQ dUS\Q cU SQ]RYQ U\ `Qc_ TU cY^d_^�Q

U^dbU %!�$ Z7i i  <7i� 4UcTU U\ ]_T_ TU BX]ĉ ]�P _ â

5aTRdT]RXP `Ub]YdU `QcQb Q\ \^S^ 2P]P[ `e\cv^T_\Q TebQ^dU

]vc TU e^ cUWe^T_�

5^ U\ ]_T_ BX]ĉ ]�P _ â 2P]P[ `Ub]YdU SQ]RYQb Q \Q cYWeYU^dU

SQ^Q\YjQSY�^ Q\]QSU^QTQ U^ U\ UaeY`_ `e\cv^T_\Q TebQ^dU ]vc

TU e^ cUWe^T_�

5^ U\ ]_T_ Y]`bUcY�^ Q\ `e\cQb\Q U^f�Q Q \Q Y]`bUc_bQ \Q

Y^V_b]QSY�^ bU\QdYfQ Q \_c SQ^Q\Uc cU\USSY_^QT_c�

@vWY^Q ! CU`dYU]RbU !)))
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?P]T[ [PcTaP[

5XVdaP "�� @Q^U\ <QdUbQ\�

K! M 2^]TRĉ a AB�!"!2* @Ub]YdU U\ S_^db_\ bU]_d_ TU\ ?A>;8=:� 1 TUcTU e^

_bTU^QT_b `Ubc_^Q\ ]UTYQ^dU e^ c_VdgQbU _`SY_^Q\ i U\

f_\SQT_ TU TQd_c Q e^Q Y]`bUc_bQ cUbYU�

K!!M 4]caPSP 32 _PaP T[ PSP_cPS â ST aTS

CU`dYU]RbU !))) @vWY^Q !!
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#�! DcX[XiPRX�] ST[ \TSXS^a ST ]XeT[

#�!� 6d�P au_XSP ST ^_TaPRX�]

 �� @QbQ U^SU^TUb U\ UaeY`_ WYbQb U^ U\ cU^dYT_ X_bQbY_ U\ S_^db_\ E>;D<4�>55 J"L�

5XVdaP #�� 5^SU^TYT_�

5\ TYc`\Qi ]_cdbQbv \Q fUbcY�^ TU\ ?A>;8=:� 1� U\ ^YfU\ TU SQbWQ TU \Q RQdUb�Q i \Q

S_^VYWebQSY�^ Y^YSYQ\ Q\]QSU^QTQ U^ U\ cYWeYU^dU _bTU^*

<TSXSP* EXST �̂ 1eTY_ _ bU\QSY�^ FYTU_ � 1eTY_

B^]XS *̂ 5<� 1= _ <UfU\ C_e^T

?aTbT]cPRX�] ST ]XeT[* =d\|aXRP _ 2QbbQ TU ^YfU\

3TcTRRX�] ST PdSX̂ * ?XR^ _ FQ\_b =UTY_

<|ĉ S^ ST bX]ĉ ]�P* 5aTRdT]RXP _ 3Q^Q\

5^ `bY]Ub \eWQb i U^ ^UWbYdQ cU XQ ]QbSQT_ \Q S_^VYWebQSY�^ TU VvRbYSQ TU\

Y^cdbe]U^d_� 5cd_c ]_T_c TU _`UbQSY�^ `_Tbv^ cUb ]_TYVYSQT_c i ]U]_bYjQT_c

`_cdUbY_b]U^dU S_]_ S_^VYWebQSY�^ TU U^SU^TYT_ dQ\ S_]_ cU TUcSbYRU U^ \_c

Q`QbdQT_c cYWeYU^dUc�

CY cU Q\Y]U^dQ U\ ?A>;8=:� 1]UTYQ^dU RQdUb�Q i UhSU`d_ U^ U\ SQc_ aeU Ucd} ]ei

SQbWQTQ� dbQ^cSebbYT_ e^ ]Y^ed_ cY^ QSdeQb c_RbU \_c S_^db_\Uc TU\ Q`QbQd_ cU

TUcQSdYfQ \Q bUdb_Y\e]Y^QSY�^ TU\ TYc`\Qi+ `_cdUbY_b]U^dU Q\ QSdeQb c_RbU SeQ\aeYUbQ

TU \_c S_^db_\Uc� }cdQ cU bUQSdYfQbv TU V_b]Q Qed_]vdYSQ� 5^ cYdeQSY�^ TU RQdUb�Q

RQZQ� ^_ cU U^SYU^TU \Q bUdb_Y\e]Y^QSY�^ TU\ TYc`\Qi� Y^SbU]U^dQ^T_ Qc� U\ dYU]`_

TU edY\YjQSY�^ U^ S_^TYSY_^Uc UhdbU]Qc�

!�� CY^d_^YjQb ]UTYQ^dU U\ S_^db_\ CD=8=6 J!L \Q VbUSeU^SYQ TUcUQTQ� @QbQ `QcQb Q\

]_T_ TU cY^d_^�Q `_b SQ^Q\ fUb U\ Q`QbdQT_ �$�"�" CY^d_^�Q��

@vWY^Q !" CU`dYU]RbU !)))
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"�� 5^ \Q `QbdU TUbUSXQ TU\ TYc`\Qi Q`QbUSU \Q VbUSeU^SYQ cY^d_^YjQTQ i Q ce YjaeYUbTQ

U\ ^YfU\ TU \Q `_bdQT_bQ TU fYTU_�

5^ \Q VYWebQ cYWeYU^dU cU ]eUcdbQ� Q ]_T_ TU UZU]`\_� \Q Y^V_b]QSY�^ aeU

Q`QbUSUb�Q U^ U\ TYc`\Qi S_]_ bUce\dQT_ TU cY^d_^YjQb e^Q `_bdQT_bQ TU fYTU_ Q

$'!�"% =8j S_^ e^ ^YfU\ TU %$�" T2�F�

5XVdaP $��

@QbQ `QcQb Q\ ]_T_ TU `bUcU^dQSY�^ ]UTYQ^dU RQbbQ WbvVYSQ fUb U\ Q`QbdQT_ �$�"�#

@bUcU^dQSY�^ TU \Q ]UTYTQ�� 5^ U\ SQc_ TU aeU U\ ^YfU\ cUQ ce`UbY_b Q (� S1�E

TURU cU\USSY_^QbcU U\ QdU^eQT_b TU # T2 ]UTYQ^dU \Q dUS\Q A5 0CC J$L dQ\ S_]_

cU TUcSbYRU U^ U\ Q`QbdQT_ �$�"�% CU\USSY�^ TU \_c QdU^eQT_bUc��

#�� @QbQ SQ]RYQb U\ dY`_ TU TU]_Te\QSY�^ TU c_^YT_ Q 1= _ �<UfU\ C_e^T� `b_SUTUb dQ\

S_]_ cU TUcSbYRU U^ U\ Q`QbdQT_ �$�"�& 4U]_Te\QSY�^ TU\ c_^YT_ i cYcdU]Q TU

TUdUSSY�^�� 5\ S_^db_\ J"L E>;D<4�>55 `Ub]YdU ]_TYVYSQb U\ f_\e]U^�

$�� @QbQ cU\USSY_^Qb _db_ ]_T_ TU ]UTYTQ* ]UTYTQ TU\ ^YfU\ TU `_bdQT_bQ TU c_^YT_ _

]UTYTQ TU \Q bU\QSY�^ FYTU_�1eTY_ `b_SUTUb dQ\ S_]_ cU TUcSbYRU U^ U\ Q`QbdQT_

�$�"�$�! =UTYTQ TU cU�Q\Uc Q^Q\�WYSQc��

%�� @QbQ \Q ]UTYTQ TU `_dU^SYQ TU SQ^Q\Uc TYWYdQ\Uc fUb U\ Q`QbdQT_ $�"�$�"�

5^ \_c cYWeYU^dUc Q`QbdQT_c cU TUcSbYRU^ \Qc TYVUbU^dUc `_cYRY\YTQTUc TU

Ve^SY_^Q]YU^d_ TU\ ?A>;8=:� 1� @QbQ U\\_ cU edY\YjQ^ VYWebQc U^ \Qc aeU cU ]eUcdbQ�

]UTYQ^dU V\USXQc� \Q�c dUS\Q�c aeU TURU^ `e\cQbcU U^ SQTQ SQc_� <Q Y^TYSQSY�^ " C53

cYW^YVYSQ aeU \Q dUS\Q TURU ]Q^dU^UbcU `e\cQTQ TebQ^dU ]vc TU e^ cUWe^T_� 5^ \Q `QbdU

Y^VUbY_b TU \Qc VYWebQc cU `bUcU^dQ U\ ]U^cQZU aeU Q`QbUSU U^ U\ TYc`\Qi Q\ `QcQb Q UcU

]_T_ TU _`UbQSY�^�

CU`dYU]RbU !))) @vWY^Q !#
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#�!�! BX]ĉ ]�P

5\ ?A>;8=:� 1 `_cUU T_c ]_T_c TU cY^d_^�Q*

!� BX]ĉ ]�P _ â UaTRdT]RXP� U^ `Qc_c TU &"�% [8j _ ! =8j cU\USSY_^QR\Uc�

"� BX]ĉ ]�P _ â RP]P[Tb�

5^ U\ ]_T_ TU CY^d_^�Q `_b 3Q^Q\ Q\ `e\cQb \Q dUS\Q BC4? J(L cU `QcQ Q\ ]_T_ TU

CY^d_^�Q `_b 6bUSeU^SYQ dQ\ S_]_ ]eUcdbQ \Q VYWebQ &�

5XVdaP %�� =_T_ TU CY^d_^�Q `_b 6bUSeU^SYQ�

=UTYQ^dU U\ S_^db_\ CD=8=6 J!L cU `eUTU cY^d_^YjQb \Q VbUSeU^SYQ TUcUQTQ�

5^ U\ ]_T_ TU BX]ĉ ]�P _ â 5aTRdT]RXP \Q dUS\Q BC4? J(L `Ub]YdU e^ SQ]RY_ TU

VbUSeU^SYQ ]vc bv`YT_ Q\ `_TUb cU\USSY_^Qb U\ `Qc_ ]�^Y]_ TU cY^d_^�Q U^dbU &"�% [8j

i ! =8j� 3eQ^T_ U\ `Qc_ TU cY^d_^�Q cU\USSY_^QT_ Uc U\ TU ! =8j U^ U\ TYc`\Qi

Q`QbUSU \Q Y^TYSQSY�^ MQ \Q YjaeYUbTQ TU \Q VbUSeU^SYQ cY^d_^YjQTQ dQ\ S_]_ cU ]eUcdbQ

U^ \Q VYWebQ '�

5XVdaP &�� CY^d_^�Q� Y^TYSQSY�^ TU `Qc_ TU ! =8j�

@vWY^Q !$ CU`dYU]RbU !)))
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4UcTU U\ ]_T_ TU BX]ĉ ]�P _ â 5aTRdT]RXP cU `eUTU `QcQb Q\ ]_T_ BX]ĉ ]�P _ â

2P]P[ ]Q^dU^YU^T_ `e\cQTQ \Q dUS\Q BC4? J(L TebQ^dU ]vc TU e^ cUWe^T_�

5XVdaP '�� CY^d_^�Q `_b 3Q^Q\�

5^ U\ ]_T_ BX]ĉ ]�P _ â 2P]P[ Uc `_cYR\U SQ]RYQb Q\ cYWeYU^dU `\Q^ TU SQ^Q\Uc

Q\]QSU^QT_ U^ U\ UaeY`_ `e\cQ^T_ TebQ^dU ]vc TU e^ cUWe^T_ \Q dUS\Q BC4? J(L� <Q

SQ^Q\YjQSY�^ QSdYfQ cU ]Q^dYU^U Q\ S_^]edQb U^dbU \_c ]_T_c TU cY^d_^�Q VbUSeU^SYQ i

SQ^Q\� CY cU TUcUQ UcdQR\USUb e^Q TUdUb]Y^QTQ SQ^Q\YjQSY�^ i SQ^Q\ S_]_ S_^VYWebQSY�^

TU U^SU^TYT_� TURUbv Q\]QSU^QbcU U^ ]U]_bYQ \Q ^eUfQ S_^VYWebQSY�^ �`QbQ U\\_ `e\cQb

S_^Ze^dQ]U^dU \Qc dUS\Qc B>D=3 K(M i BC4?K)M��

#�!�" ?aTbT]cPRX�] ST [P \TSXSP

5\ ]_T_ TU `bUcU^dQSY�^ TU \Q ]UTYTQ `eUTU cU\USSY_^QbcU U^dbU =d\|aXR^ _ 1PaaP

6auUXRP `bUcY_^Q^T_ \Q dUS\Q ;4E4; J&L TebQ^dU e^_c T_c cUWe^T_c dQ\ S_]_ cU

]eUcdbQ U^ \Qc VYWebQc cYWeYU^dUc�

<5F5< 6B5A� =8j

381>>5<

<5F5< 6B5A� =8j

381>>5<

5XVdaP (�� CU\USSY�^ TU\ ]_T_ TU \USdebQ TU ^YfU\ ^e]}bYS_�

CU`dYU]RbU !))) @vWY^Q !%
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<5F5< 6B5A� =8j

381>>5<

<5F5< 6B5A� =8j

381>>5<

5XVdaP  ��� CU\USSY�^ TU\ ]_T_ TU \USdebQ TU ^YfU\ ]UTYQ^dU RQbbQ WbvVYSQ�

5^ U\ ]_T_ TU \USdebQ TU ^YfU\ ]UTYQ^dU RQbbQ WbvVYSQ U\ ^YfU\ TU bUVUbU^SYQ

�YjaeYUbTQ TU\ TYc`\Qi� Uc TU !� S1�E i SQTQ SQbvSdUb TU\ TYc`\Qi cU S_bbUc`_^TU Q

 � S1�

#�!�# <TSXSP ST RP]P[Tb SXVXcP[Tb h RP]P[Tb P]P[�VXR^b

5\ ?A>;8=:� 1 `Ub]YdU bUQ\YjQb ]UTYTQc TU SQ^Q\Uc TYWYdQ\Uc i SQ^Q\Uc Q^Q\�WYS_c�

@QbQ cU\USSY_^Qb e^ ]_T_ TU ]UTYTQ e _db_ TURU^ `e\cQbcU \Qc dUS\Qc ;4E4; J&L i

BC4? J(M dQ\ S_]_ Y^TYSQ^ \Qc VYWebQc !! i !"�

5XVdaP   �� =UTYTQ TU cU�Q\Uc Q^Q\�WYSQc�

5XVdaP  !�� =UTYTQ TU cU�Q\Uc TYWYdQ\Uc�

@vWY^Q !& CU`dYU]RbU !)))
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#�!�#� <TSXSP ST bT�P[Tb P]P[�VXRPb

5^ \Q ]UTYTQ TU cU�Q\Uc Q^Q\�WYSQc cU `eUTU^ cU\USSY_^Qb dbUc ]_T_c TU ]UTYTQ*

FYTU_� 1eTY_ i FYTU_�1eTY_� `QbQ U\\_ TURU `e\cQbcU \Q dUS\Q ;4E4; J&L� <Q cU\USSY�^

TU\ ]_T_ TU ]UTYTQ Uc cUSeU^SYQ\ dQ\ S_]_ cU TUcSbYRU U^ \Q VYWebQ cYWeYU^dU�

5XVdaP  "�� =_T_c TU ]UTYTQ

1 S_^dY^eQSY�^ cU ]eUcdbQ TU V_b]Q WbvVYSQ S_]_ cU cU\USSY_^Q^ \_c TYVUbU^dUc

]_T_c TU ]UTYTQ�

!� <TSXSP ST [P _ âcPS âP ST EXST �̂ cU\USSY_^Q \Q ]UTYTQ TU\ ^YfU\ TU

`_bdQT_bQ TU fYTU_ TU \Q VbUSeU^SYQ cY^d_^YjQTQ�

5XVdaP  #�� 4Yc`\Qi ]_T_ ]UTYTQ TU fYTU_�

"� <TSXSP ST [P _ âcPS âP ST 0dSX̂ � cU\USSY_^Q \Q ]UTYTQ TU\ ^YfU\ TU \Q

`_bdQT_bQ TU c_^YT_�

5XVdaP  $�� 4Yc`\Qi ]_T_ ]UTYTQ TU QeTY_�

CU`dYU]RbU !))) @vWY^Q !'
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#� <TSXSP ST [P aT[PRX�] EXST �̂0dSX̂ � cU\USSY_^Q \Q ]UTYTQ TU \Q bU\QSY�^

F945? � 1E49?�

5XVdaP  %�� 4Yc`\Qi ]_T_ ]UTYTQ TU \Q bU\QSY�^ FYTU_�1eTY_�

<Q ]UTYTQ TU \Q bU\QSY�^ FYTU_ � 1eTY_ `Ub]YdU S_^_SUb \Q SQ\YTQT TU \Q cU�Q\ aeU

\U cUbv U^dbUWQTQ Q\ eceQbY_ VY^Q\� <Qc Uc`USYVYSQSY_^Uc cYWeYU^dUc WQbQ^dYjQ^ \Q ^_

Y^dUbVUbU^SYQ U^ U\ ]Yc]_ SQ^Q\ _ QTiQSU^dU� Ce cYW^YVYSQT_ V�cYS_ cU ]eUcdbQ U^ \Q

VYWebQ cYWeYU^dU�

5XVdaP  &�� BU\QSY�^ FYTU_ � 1eTY_�

5XVdaP  '�� =UTYTQ TU\ ^YfU\ bU\QdYf_ FYTU_ � 1eTY_�

1e^aeU TU`U^TU TU \Q ^_b]Q edY\YjQTQ Uc XQRYdeQ\ S_^cYTUbQb aeU e^ SQ^Q\ @1<

dbQ^c]YdYT_ TU V_b]Q QTUSeQTQ� TURU dU^Ub \Q `_bdQT_bQ TU c_^YT_ e^_c  " S1 `_b

TURQZ_ TU \Q `_bdQT_bQ TU fYTU_�

@vWY^Q !( CU`dYU]RbU !)))
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5^ UcdU ]_T_� \Q `_cYSY�^ TU \Q `_bdQT_bQ TU c_^YT_ `eUTU cUb ]_TYVYSQTQ ]UTYQ^dU

U\ S_^db_\ TU cY^d_^�Q CD=8=6 K"M U^dbU  i ! =8j� S_^ U\ VY^ TU QTQ`dQb \Q ]UTYTQ Q

SeQ\aeYUb Ucdv^TQb TU dU\UfYcY�^� 5cdQ `_cYRY\YTQT dYU^U T_c Q`\YSQSY_^Uc Y]`_bdQ^dUc dQ\

S_]_ cU TUcSbYRU U^ \_c Q`QbdQT_c cYWeYU^dUc*

#�!�#� � <TSXSP ST ]XeT[ ST RP]P[ PShPRT]cT

5\ eceQbY_ `eUTU _RdU^Ub \Q bU\QSY�^ TU Q]`\YdeTUc TU \Qc `_bdQT_bQc TU fYTU_ TU

T_c SQ^Q\Uc S_^cUSedYf_c�

2
E; 

� 2
E;!

�S1�

5XVdaP  (� =UTYTQ TU\ ^YfU\ TU SQ^Q\ QTiQSU^dU

4YVUbU^SYQc]Qi_bUc TU " S1U^dbU `_bdQT_bQc TU SQ^Q\Uc QTiQSU^dUc� `eUTU^ SbUQb

`b_R\U]Qc TU Y^dUbVUbU^SYQc U^ \Q bUSU`SY�^�

#�!�#� �! 4eP[dPRX�] RdP[XcPcXeP ST [P aT[PRX�] 2�=

<Q ]UTYTQ TU \Q bU\QSY�^ @_bdQT_bQ�BeYT_ �3�> TU\ Y^W\}c 3QbbYUb�>_YcU� Uc e^

`Qbv]Udb_ ]ei Y]`_bdQ^dU `QbQ TUVY^Yb \Q SQ\YTQT TU \Q cU�Q\ bUSYRYTQ� =UTYQ^dU U\

?A>;8=:� 1 Uc `_cYR\U _RdU^Ub e^Q UfQ\eQSY�^ SeQ\YdQdYfQ TU UcdU `Qbv]Udb_� @QbQ U\\_

RQcdQ S_^ cU\USSY_^Qb U\ cYcdU]Q TU TUdUSSY�^ TU c_^YT_ TU fQ\_b ]UTY_ i UVUSdeQb \Q

]UTYTQ FYTU_�1eTY_ cY^d_^YjQ^T_ \Q `_bdQT_bQ TU QeTY_ U^ e^Q VbUSeU^SYQ T_^TU \Q

\USdebQ cUQ ]vhY]Q �\Q SeQ\ cU S_bbUc`_^TUbv S_^ U\ ]�^Y]_ S_^dU^YT_ TU ]_Te\QSY�^��

5^ U\ SQc_ TU aeU ^_ XQiQ e^ SQ^Q\ QTiQSU^dU \Q ]UTYTQ cU bUQ\YjQbv VeUbQ TU\ SQ^Q\+

`_b S_^dbQ� U^ U\ SQc_ aeU UhYcdQ e^ SQ^Q\ QTiQSU^dU U\ `e^d_ YT�^U_ ceU\U UcdQb

Q\bUTUT_b TU #�% =8j TU \Q `_bdQT_bQ TU fYTU_� 5cdQ ]UTYTQ `eUTU d_]QbcU S_]_ e^

fQ\_b TU bUVUbU^SYQ U^ dQ^d_ aeU ]_TYVYSQ^T_ \Qc S_^TYSY_^Uc TU S_^d_b^_ cU `eUTU

TUTeSYb cY U\ beYT_ Qe]U^dQ _ TUSbUSU�

CU`dYU]RbU !))) @vWY^Q !)
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#�!�#�! <TSXSP ST _ ĉT]RXP ST RP]P[Tb SXVXcP[Tb

=UTYQ^dU U\ ?A>;8=:� 1 Uc `_cYR\U ]UTYb TYbUSdQ]U^dU \Q `_dU^SYQ Qc_SYQTQ Q e^

SQ^Q\ TYWYdQ\ TU ' <7i TU Q^SX_ TU RQ^TQ� @QbQ U\\_ cUWeYb U\ `b_SUTY]YU^d_ Q

S_^dY^eQSY�^ TUcSbYd_*

CU\USSY_^Qb \Q ]_TQ\YTQT TU ]UTYTQ TU 3Q^Q\Uc 4YWYdQ\Uc*

5XVdaP !��� =UTYTQ TU \Q `_dU^SYQ TU SQ^Q\Uc TYWYdQ\Uc

1 S_^dY^eQSY�^ S_]`b_RQb aeU U\ Q^SX_ TU RQ^TQ TU\ SQ^Q\ TYWYdQ\ Uc TU ( =8j �U^

UcdU ]QbWU^ TU VbUSeU^SYQ U\ ^YfU\ TU cU�Q\ cU ]Q^dYU^U S_^cdQ^dU�� <Q \USdebQ TU ^YfU\

`b_`_bSY_^QTQ `_b U\ Q`QbQd_ U^ UcU Q^SX_ TU RQ^TQ cU S_bbUc`_^TU S_^ \Q `_dU^SYQ

U^ T2�F TU\ SQ^Q\ TYWYdQ\�

4YT\_[̂

CUQ e^ SQ^Q\ TYWYdQ\ TU VbUSeU^SYQ SU^dbQ\ TU $  =8j S_]_ U\ TU \Q VYWebQ "!� Ce

Q^SX_ TU RQ^TQ Uc TU ( =8j �TUcTU #)& XQcdQ $ $ =8j U\ ^YfU\ TU cU�Q\ cU ]Q^dYU^U

S_^cdQ^dU��

@vWY^Q " CU`dYU]RbU !)))
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5XVdaP ! �� 5ZU]`\_ TU SQ^Q\ TYWYdQ\

<Q \USdebQ `b_`_bSY_^QTQ `_b U\ Y^cdbe]U^d_ S_Y^SYTU S_^ U\ ^YfU\ TU `_dU^SYQ TU\

SQ^Q\ TYWYdQ\* ''�" T2�F�

5XVdaP !!��

#�!�#�!� 2^]bXSTaPRX̂ ]Tb b^QaT [P \TSXSP ST RP]P[Tb SXVXcP[Tb

5^ U\ SQc_ TU SQ^Q\Uc S_^ e^ Q^SX_ TU RQ^TQ TYVUbU^dU Q ( =8j TURUbv bUQ\YjQbcU

e^Q S_bbUSSY�^ ^e]}bYSQ c_RbU \Q \USdebQ `b_`_bSY_^QTQ `_b U\ UaeY`_�

<Q S_bbUSSY�^ ^e]}bYSQ Q bUQ\YjQb Uc \Q cYWeYU^dU*

?>C4=280 JS1�EL , ;42CDA0 JS1�EL � 52

4_^TU*

@?D5>391* @_dU^SYQ d_dQ\ Qc_SYQTQ Q\ SQ^Q\ TYWYdQ\ U^ T2�F

<53DEB1* <USdebQ `b_`_bSY_^QTQ `_b U\ ?A>;8=:� 1 U^ T2�F

63* 6QSd_b TU S_bbUSSY�^ Q Q`\YSQb U^ Ve^SY�^ TU\ Q^SX_ TU RQ^TQ TU\

SQ^Q\ cUW�^ \Q cYWeYU^dU dQR\Q*

CU`dYU]RbU !))) @vWY^Q "!
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0]RW^ ST QP]SP ST[ RP]P[ 52

& =8j � !�" T2

' =8j �  �& T2

) =8j �  �% T2

<Q Q^dUbY_b S_bbUSSY�^ TURU bUQ\YjQbcU TQT_ aeU U\ Q^SX_ TU RQ^TQ TU ]UTYTQ

bUQ\ TU\ ?A>;8=:� 1 Uc TU "# [8j i U\ UaeY`_ bUQ\YjQ Qed_]vdYSQ]U^dU \Qc

S_bbUSSY_^Uc ^USUcQbYQc `QbQ SQ^Q\Uc S_^ e^ Q^SX_ TU RQ^TQ TU ( =8j �aeU Uc U\

fQ\_b ]vc XQRYdeQ\�� <Q Q^dUbY_b V�b]e\Q `eUTU Y^dUb`bUdQbcU Q `QbdYb TU \Q cYWeYU^dU

VYWebQ*

5XVdaP !"�� =UTYTQ bUQ\YjQTQ `_b U\ ?A>;8=:� 1

@vWY^Q "" CU`dYU]RbU !)))
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5^ \Q `QbdU ce`UbY_b TU \Q VYWebQ cU ]eUcdbQ \Q bU`bUcU^dQSY�^ U^ VbUSeU^SYQ TU \Q

TU^cYTQT Uc`USdbQ\ TU `_dU^SYQ TU\ SQ^Q\ TYWYdQ\� 2QZ_ UcdQ VYWebQ cU ]eUcdbQ _dbQ T_^TU

Q`QbUSU U\ VY\db_ UaeYfQ\U^dU TU U^dbQTQ YTUQ\YjQT_ TU\ ?A>;8=:� 1� @_b �\dY]_� \Q VYWebQ

Q^dUbY_b ^_c ]eUcdbQ \Q ]UTYTQ bUQ\YjQTQ `_b U\ ?A>;8=:� 1� 5\ UaeY`_ cU `b_WbQ]Q

U^ VvRbYSQ `QbQ `bUcU^dQb U^ U\ TYc`\Qi \Q `_dU^SYQ UaeYfQ\U^dU c_RbU e^ Q^SX_ TU

RQ^TQ TU ( =8j�

1ce]YU^T_ aeU \Q TU^cYTQT Uc`USdbQ\ TU `_dU^SYQ TU\ SQ^Q\ TYWYdQ\ Uc e^YV_b]U U^

d_T_ ce Q^SX_ TU RQ^TQ� Uc `_cYR\U TUTeSYb aeU \Q bU\QSY�^ U^dbU \Q ]UTYTQ i U\ fQ\_b

bUQ\ Uc*
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!
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�1F

!
L

#�!�$ BT[TRRX�] ST [̂ b PcT]dPS^aTb

3eQ^T_ \Q dUS\Q A5 0CC J$L Ucdv U^ bU`_c_ U\ UaeY`_ TUdUSdQ Qed_]vdYSQ]U^dU U\

UcdQT_ TU\ QdU^eQT_b U Y^S\eiU ce fQ\_b U^ U\ ^YfU\ ]_cdbQT_ U^ U\ TYc`\Qi�

5^ \Q ]UTYTQ U^ TU cU�Q\Uc S_^ e^ ^YfU\ ce`UbY_b Q \_c (� S1�E Uc `bUSYc_ QSdYfQb

]Q^eQ\]U^dU U\ QdU^eQT_b TU # T2 `QbQ UfYdQb \Q cQdebQSY�^ TU \_c SYbSeYd_c TU

]UTYTQ� @QbQ U\\_ cU TURU `e\cQb \Q dUS\Q A5 0CC J$L� DQ]RY}^ U^ UcdU ]_T_ U\ UaeY`_

TUdUSdQ U\ fQ\_b TU\ QdU^eQT_b i \_ Y^S\eiU Qed_]vdYSQ]U^dU U^ U\ ^YfU\ ]_cdbQT_ U^ U\

TYc`\Qi�

#�!�% 3T\^Sd[PRX�] ST[ b^]XS^ h bXbcT\P ST STcTRRX�]

<Q dUS\Q B>D=3 J'L `Ub]YdU cU\USSY_^Qb \_c TYVUbU^dUc cYcdU]Qc TU]_Te\QT_bUc TU

c_^YT_ aeU `_cUU U\ Y^cdbe]U^d_ �6=� 1= i <UfU\ C_e^T� i U\ cYcdU]Q TU TUdUSSY�^

�@YS_ _ FQ\_b =UTY_��

@QbQ cU\USSY_^Qb U\ TU]_Te\QT_b TU c_^YT_ TURU `e\cQbcU bU`UdYTQ]U^dU \Q dUS\Q

B>D=3 J'L XQcdQ aeU Q`QbUjSQ U^ \Q `Q^dQ\\Q U\ ]_T_ TUcUQT_� U\ _bTU^ TU cU\USSY�^

Uc S�S\YS_ dQ\ S_]_ cU TUcSbYRU U^ \Q VYWebQ cYWeYU^dU� `_b \_ aeU Q \_ ce]_ cUbv

^USUcQbY_ `e\cQb\Q T_c fUSUc�

CU`dYU]RbU !))) @vWY^Q "#
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5XVdaP !#�� CU\USSY�^ TU\ TU]_Te\QT_b TU c_^YT_�

1 S_^dY^eQSY�^ cU TUcSbYRU^ \_c TYVUbU^dUc SYbSeYd_c TU TU]_Te\QSY�^ aeU cU

`eUTU^ cU\USSY_^Qb ]_cdbQ^T_ U\ dUhd_ aeU Q`QbUSU U^ `Q^dQ\\Q `QbQ SQTQ SQc_� 5^

d_T_c U\\_c ]UTYQ^dU U\ S_^db_\ E>;D<4�>55 J"L Uc `_cYR\U Qe]U^dQb _ TYc]Y^eYb U\

f_\e]U^�

!� B^]XS^ 5<* CU\USSY_^Q U\ TU]_Te\QT_b TU 6= Q \Q VbUSeU^SYQ cY^d_^YjQTQ�

`b_`_bSY_^Q^T_ ce cQ\YTQ Q\ Q\dQf_j Y^dUb^_�

5XVdaP !$�� 4U]_Te\QSY�^ TU c_^YT_ 6=�

"� B^]XS^ 0<* CU\USSY_^Q U\ TU]_Te\QT_b TU 1=�

5XVdaP !%�� 4U]_Te\QSY�^ TU c_^YT_ 1=�

@vWY^Q "$ CU`dYU]RbU !)))



@B?<9>;�!2 =1>E1< 45 9>CDBE339?>5C

#� ;TeT[ b^d]S* 5\ Q\dQf_j U]YdU e^ d_^_ SeiQ VbUSeU^SYQ fQb�Q U^ Ve^SY�^ TU\

^YfU\ TU cU�Q\ U^ \Q U^dbQTQ�

5XVdaP !&�� 4U]_Te\QSY�^ C_e^T <UfU\�

5cdQ `_cYRY\YTQT VQSY\YdQ \Q R�caeUTQ TU\ ]vhY]_ TU cU�Q\ U\Y]Y^Q^T_ \Q ^USUcYTQT

TU _RcUbfQSY�^ S_^dY^eQ TU\ Y^cdbe]U^d_�

1TU]vc� `e\cQ^T_ \Q dUS\Q B>D=3 J'L TebQ^dU ]vc TU e^ cUWe^T_� U\ Y^cdbe]U^d_

cU\USSY_^Q U\ ]_T_ TU ]UTYTQ 3TcTRRX�] ST ?XR^ _ 3TcTRRX�] ST EP[̂ a <TSX̂ � <Q

4UdUSSY�^ TU FQ\_b =UTY_ Uc \Q QTUSeQTQ `QbQ ]UTYb S_bbUSdQ]U^dU U\ ^YfU\ TU `_dU^SYQ

TU ]_Te\QSY_^Uc TU c_^YT_ TYWYdQ\Uc _ 1= �Ucdv^TQb <�� ]YU^dbQc aeU \Q 4UdUSSY�^ TU

@YS_ Uc \Q QTUSeQTQ `QbQ \Q ]UTYTQ TU ]_Te\QSY_^Uc 6=� 1 S_^dY^eQSY�^ cU TUdQ\\Q U\

dUhd_ aeU Q`QbUSU Q\ cU\USSY_^Qb SQTQ e^Q TU \Qc _`SY_^Uc�

5^ d_T_ ]_]U^d_� U^ U\ TYc`\Qi cU `bUcU^dQ \Q Y^V_b]QSY�^ bU\QdYfQ Q\ cYcdU]Q TU

TUdUSSY�^ edY\YjQT_ U^ \Q bUQ\YjQSY�^ TU \Q ]UTYTQ cUW�^ U\ cYWeYU^dU S_^fU^Y_*

Q� 4UdUSd_b TU `YS_* `e^d_ TUSY]Q\ ^_b]Q\�

R� 4UdUSd_b TU fQ\_b ]UTY_* `e^d_ TUSY]Q\ XeUS_�

5XVdaP !'�� =UTYTQ U^ ]_T_ 4UdUSSY�^ TU @YS_�

CU`dYU]RbU !))) @vWY^Q "%
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5XVdaP !(�� =UTYTQ U^ ]_T_ 4UdUSd_b TU FQ\_b =UTY_�

#�!�& 2^]UXVdaPRX�] X]XRXP[

@QbQ ]U]_bYjQb \Q S_^VYWebQSY�^ TU\ UaeY`_ S_^ \Q aeU cU Ucdv dbQRQZQ^T_ S_]_

S_^VYWebQSY�^ Y^YSYQ\ �_ TU U^SU^TYT_� TURU `e\cQbcU \Q dUS\Q B>D=3 J'L S_^Ze^dQ]U^dU

S_^ \Q dUS\Q BC4? J(L�

5XVdaP "��� =U]_bYjQSY�^ TU \Q S_^VYWebQSY�^ QSdeQ\�

#�!�' 8\_aTbX�] ST RP]P[Tb

3_^USdQT_ Q e^Q Y]`bUc_bQ cUbYU� U\ ?A>;8=:� 1 `Ub]YdU f_\SQb \Q Y^V_b]QSY�^

bU\QdYfQ Q e^ SQ^Q\ _ Q e^ S_^Ze^d_ TU SQ^Q\Uc `bUfYQ]U^dU cU\USSY_^QT_c� @QbQ U\\_

`b_SUTUb dQ\ S_]_ Q S_^dY^eQSY�^ cU TUcSbYRU�

@vWY^Q "& CU`dYU]RbU !)))
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 �� 3_^USdQb U\ UaeY`_ Q e^Q Y]`bUc_bQ cUbYU ]UTYQ^dU U\ S_^USd_b BC�"#"3 cYdeQT_

U^ U\ `Q^U\ \QdUbQ\ TU\ ?A>;8=:� 1� @B?=1H 5<53DBÉ>931 `eUTU ce]Y^YcdbQb

U\ ]_TU\_ 28�!"� Y]`bUc_bQ cUbYU TU "$ S_\e]^Qc�

5^ SQc_ TU _`dQb `_b \Q S_^UhY�^ Q _dbQ Y]`bUc_bQ cUbYU Uc ^USUcQbY_ dU^Ub

`bUcU^dU U\ XQ^TcXQ[U edY\YjQT_ `_b U\ ?A>;8=:� 1� FUb U\ Q`QbdQT_

$�"�(�! 8Q^TcXQ[U i \�^UQc TU S_^db_\�

!�� 5^SU^TUb U\ ?A>;8=:� 1� @QbQ U\\_ WYbQb U^ cU^dYT_ X_bQbY_ U\ S_^db_\

E>;D<4�>55 J"L� 5^SU^TUb \Q Y]`bUc_bQ�

"�� CY^d_^YjQb ]UTYQ^dU U\ S_^db_\ CD=8=6 J!L \Q VbUSeU^SYQ TUcUQTQ�

#�� CU\USSY_^Qb U\ ]_T_ Y]`bUcY�^� @QbQ U\\_ TURU^ `e\cQbcU S_^Ze^dQ]U^dU \Qc dUS\Qc

;4E4; J&L �C5<53D� i B>D=3 J'L �@B9>D� dQ\ S_]_ cU ]eUcdbQ U^ \Q VYWebQ #!�

<Q VY\Q ce`UbY_b TU\ dUS\QT_ �C5<53D� @B9>D i <9CD� bUVUbU^SYQ \Qc _`UbQSY_^Uc

TYc`_^YR\Uc U^ UcdU ]_T_ TU _`UbQSY�^�

5XVdaP " �� CU\USSY�^ TU\ ]_T_ TU Y]`bUcY�^�

5^ U\ TYc`\Qi Q`QbUSUbv U\ ]U^cQZU ?A8=C <>34 >= S_^VYb]Q^T_ U\ `Qc_ Q ]_T_

Y]`bUcY�^�

$�� @QbQ Y]`bY]Yb \Q Y^V_b]QSY�^ bU\QdYfQ Q\ SQ^Q\ cY^d_^YjQT_ `e\cQb \Q dUS\Q B>D=3 J'L

�@B9>D�� dQ\ S_]_ cU Y^TYSQ U^ \Q VYWebQ #"�

5XVdaP "!�� 9]`bUcY�^ TU e^ SQ^Q\�

CU`dYU]RbU !))) @vWY^Q "'
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5^ \Q Y]`bUcY�^ TU ]UTYTQc Q`QbUSU^ e^_c SQ]`_c Q bU\\U^Qb `_b U\ eceQbY_ S_^

U\ VY^ TU YTU^dYVYSQb \Qc ]UTYTQc� 5cd_c SQ]`_c c_^*

<?31D9?>* CYdeQSY�^

D5CD @* @e^d_ TU ]UTYTQ

41D5* 6USXQ

D9=5* 8_bQ

C97>1DEB5* 6Yb]Q

CY U\ Y^cdbe]U^d_ cU U^SeU^dbQ U^ \^S^ ST _aTbT]cPRX�] ]d\|aXR^ cU Y]`bY]Ybv U\

^�]Ub_ TU\ SQ^Q\ cUWeYT_ TU U\ ^YfU\ TU \Q `_bdQT_bQ TU fYTU_ �U^ T2�F� i TU \Q

bU\QSY�^ FYTU_�1eTY_�

@_b S_^dbQ� cY cU U^SeU^dbQ U^ \^S^ ST _aTbT]cPRX�] \TSXP]cT QPaaP VauUXRP cU

Y]`bY]Ybv e^Q bU`bUcU^dQSY�^ TU\ Uc`USdb_ TU `_dU^SYQ TU\ SQ^Q\ dQ\ S_]_ ]eUcdbQ

\Q VYWebQ ##�

5XVdaP ""�� 9]`bUcY�^ TU e^ SQ^Q\ U^ ]_T_ TU `bUcU^dQSY�^ RQbbQ WbvVYSQ�

5\ Q^SX_ TU RQ^TQ d_dQ\ bU`bUcU^dQT_ Uc TU ! =8j� <Q VbUSeU^SYQ Y^YSYQ\

bU`bUcU^dQTQ Uc " =8j Q^dUc TU \Q VbUSeU^SYQ ^_]Y^Q\ `QbQ SQ^Q\Uc Q^Q\�WYS_c i

% =8j `QbQ SQ^Q\Uc TYWYdQ\Uc� <Q bUd�Se\Q Uc TU ! =8j `_b TYfYcY�^ U^ cU^dYT_

fUbdYSQ\ i TU ! T2�TYf U^ cU^dYT_ X_bYj_^dQ\� 5\ ^YfU\ TU bUVUbU^SYQ Uc TU " T2�F�

@vWY^Q "( CU`dYU]RbU !)))
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V_b]Q Qed_]vdYSQ�

@QbQ U\\_ `bUfYQ]U^dU cU TURU^ XQRUb cU\USSY_^QT_ \_c SQ^Q\Uc aeU cU TUcUU

Y]`bY]Yb� CY^d_^YjQb U\ SQ^Q\ ]UTYQ^dU U\ S_^db_\ CD=8=6 J!L i Q S_^dY^eQSY�^ `e\cQb

\Q dUS\Q ;4E4; J&L �C5<53D�� 1\ cY^d_^YjQb e^ SQ^Q\ `bUfYQ]U^dU cU\USSY_^QT_� Q

\Q TUbUSXQ TU\ TYc`\Qi Q`QbUSUbv e^Q _ dQ\ S_]_ cU ]eUcdbQ U^ \Q VYWebQ #$�

5XVdaP "#�� CU\USSY�^ TU e^ SQ^Q\ U Y^TYSQSY�^ U^ U\ TYc`\Qi�

@QbQ Y]`bY]Yb \Q Y^V_b]QSY�^ bU\QdYfQ Q \Q \YcdQ TU SQ^Q\Uc cU\USSY_^QT_c `e\cQb \Q

dUS\Q BC4? J(L �<9CD��

5XVdaP "$�� 9]`bUcY�^ TU \_c SQ^Q\Uc cU\USSY_^QT_c�

CY U\ Y^cdbe]U^d_ cU U^SeU^dbQ U^ \^S^ ST _aTbT]cPRX�] ]d\|aXR^ cU Y]`bY]Ybv

`QbQ SQTQ e^_ TU \_c SQ^Q\Uc cU\USSY_^QT_c ce ^�]Ub_� U\ ^YfU\ TU \Q `_bdQT_bQ TU
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