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P AL R H bA CDO =W9GRU; L P A)[ RUTpT K ;M9 [ O =W9<RU;rP A j O��[ RU; L bA^YKSA ;>=W9 AE<EGA l � ;pTtbA PM9 O ;Zg�9<; [ E�K = HJO�L�L�AKME<A �
T A ;>= EGAL8[ RU;MP KJ[ = AKSCDL bAEGA[ = C 9 ^YKSAL ;&bA[@ALWLWO 9 CWAL8H R KSC = CDO ; L�H R C = A C8EGAL PSRU;J;zbA AL�A ;c= CWApE<AL
R H bA CDO = AKMCDL \ T O 9 L�O�KMLWL 9 EGAL�K ;M9G=>bAL P A = CDO ; L jqR C T O =W9GRU; u � D¹¨"» ��|Gy63~¬~/�*¡365�0±y®7t�'¬ ¬636¥W¥
R K � ¨�º ´ » ���M| k 3}yD¥}x-2��	¥·7M��¬·µMy60��w0f¯�¥	�	3~¬636| k 3}y����Sy}x-�J¥W5p|�/�/13}y6� ^YK 9 L bA^>KSA ; [@A ;c= EGAL�O�[ [ ?AL
TtbA TXRU9 CWAL P A.[}�MO�^YKSA'[�mR�=>bA P AL)[ RU;MP KM[ = AKMCDL l

«®E j O�K =�PM9 CWAN^>K g�9 Em�FO P AKfe = �YH�AL P A�[ RUT H R LWO ;>= L�n�u 94� [@AKfe¹O d A[pL bA^YKSA ; [@AKSC
PZg�9�; L = CDKM[ =W9<RU; L \m[ g AL =®�6?O �1PM9 CWA P AL�[ RUT H R LWO ;>= L�HMC R B�CDO TpT O V EGAL�u4HJC R [@ALDL�AKSCDL � \�O�KfeS^>KSAE�L
RU; H�AK = O�E<E R KSA C�K ; HMC R B�C}O TpT A�uK ; AIL bA^>KMA ; [@A PZg²R H bA CDO =W9GRU; L � A = u 9<9q� [@AKfet^YK 9(;Zg²RU;>=
HJO�L P AFL bA^YKSA ; [@AKMC Pmg�9<; L = CDKJ[ =W9GRU; L�u¨8ªY«�� A = � n B�¨ � \(O�KfeS^>KMAE<L RU;¦; A�H�AK = O _ A[ = A C
^YK g K ; A R H bA CDO =W9GRU;ml � g � bA =>bA C R B bA ; A 9G=YbA P A�E g O-CD[}� 9G= A[ = KSCWA ; A¡L 9 B ;M9ai A+HJO�L�L�AKMEGA T A ;c= ^>KMA
EGAL R H bA CDO = AKSCDL�A = E<AL ThbA PM9 O�LrH�AK d A ;c= O d�RU9 C [D�MO�[ K ;�P ALr[ O-C}O�[ =>bA C 9 L =W9 ^YKSAL PM9a_�bA CDA ;c= AL
u P KMC bA A PZg A@e bA[ K =W9GRU;tP AL R H bA C}O =W9GRU; L P Ar[ O�E<[ KJE�A =�P Ar[ RUTpT K ;M9 [ O =W9<RU;w� \ T O 9 L'O�KMLWL 9 ^>KMA
[@A C = O 9�; AL R H bA CDO =W9<RU; L ; ApH�AK d A ;c= mA = CWArA@e bA[ K =>bA ALp^>KMApHJO-C'[@A C = O 9�; L R H bA CDO = AKMCDL \�[@Ar^>K 9
H�A C T A =.P A PzbA[@C 9 CWArO�KJLWL 9�VJ9 A ; E<AL.[ RUT H R LWO ;>= L.HMC R B�C}O TpT O V EGALpu4HJC R [@ALDL�AKSCDL � \m^YKSArE<AL
[ RUT H R LWO ;>= LNL�H bA[ 9 O�E 9 L bAL u¨�ªf«�� i B bAL R K�� n B�¨ CWA[ RU;fi BUKMCDO V EGAL �}l � ApB�CDO-Hw�SA T O =YbA C 9 AE
P&bA[@C 9<= EGA8HJO-CDO�E�E bAE 9 L T A PM9 L�H RU;M9GV EGA P A.E g O-CD[}� 9G= A[ = KSCWA l

�&A TXRfP�?AEGA PZg O-CD[}� 9G= A[ = KSCWA�AL = K ; A�A@e = A ; L 9<RU;¹P K TpRYPZ?AEGAXº ´ � [ E<O�LDL 9 ^YKSA l S ;
E g O-HJH�AE�EGA *¹x>¬Wy@0���"��$ \�HJO-CD[@AN^>KSAN[D�MO�^YKSA R H bA CDO =W9GRU;�P KFB�CDO-HJ�SANO�EGB R C 9G= � Tr9 ^>KMA8AL = K ; A
5rx>¬Wy@0��|<�M¥/y±¯f¬~/]|q0�� uK ; AoL bA^>KMA ; [@A Pmg�9<; L = CDKJ[ =W9GRU; L R K'K ; [ 9 CD[ K 9<= [ RUT'Vw9<; O =�RU9 CWA � A = [D�JO�^>KSA
P&bA H�A ;MP O ; [@A P A PSRU;M;&bA AL�AL = K ;.5�x>¬Wy60��4y63D£c|<¥/y@3 uK ;�V O ; [ P A�[@AE<E<KME<AL TtbA TpRU9 CWAo[ RU;>=W9 B��KSAL �
A�ªY� ;}GOG*R�l �&A TXRfPZ?AEGA�A ; [ O-HJLDKMEGA�EGAL PzbA = O 9 E<L�[ RU; [@A C ; O ;c= E g A ; L�A T'V EGA Pmg�9<; L = CDKJ[ =W9GRU; L \&EGA
Tp9 [@C R [ RfP A�\MEGA8H 9 H�AE 9<; A�\YE<OX[ O�[D�SA�\wA = [ l \JH�A C T A =�= O ;>=�PZg·bA df9G= A C P A8HMCWA ;MP CDA	A ; [ RUT H = A�[@AL
[ O-CDO�[ =YbA C 9 L =W9 ^YKSAL�H�A ;JP O ;c= E g²R H =W9<Tp9 LWO =W9GRU;Zl �&A TXRYPZ?AE<AoAL =�VJ9 A ; O-HJHMC R HMC 96bAzO�Kfe = A[D� ;J9 ^>KMAL
PZg²R H =W9<Tp9 LWO =W9<RU; K =W9 E 9 L bA AL(H R KSC)E<A8HMC R�=�R�= �YHJO-B�A�CDO-H 9<P A�\M^YK 9ZPSRU9<= mA = CDA'HMC bA[ 9 L)A = A��[ O�[@A l

� O ; L�EGA([ O�L PZg K ; A(O-CD[}� 9G= A[ = KSCWA T KME =W9a� HJC R [@ALDL�AKSCDL \±[D�MO�^YKSA"L RUTpT A =�P K�B�CDO-HJ�MA
T O =YbA C 9 AE.CWA HMC bALWA ;c= AtK ; HMC R [@ALWL�AKSCFA = [D�MO�^YKSA°O-C}[¡CWA HMC bAL�A ;>= AhK ; A¡E 9 O 9 L RU; Hw�c�fL 9 ^YKSA
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VJ9<PJ9 CWA[ =W9GRU;M; AE<EGA P Ar[ RUTpT K ;M9 [ O =W9GRU; \ZH�A C T A =�= O ;c=�P A = CDO ; L jbA CWA C P AL PSRU;J;zbA AL.A ;>= CWA�EGAL
TtbA TXRU9 CDAL P AL&HMC R [@ALWL�AKSCDL l � ; HJC R [@ALDL�AKSC([ RUT HMCWA ;MP K ; A�K ;M9<=>bA P A8[ O�E<[ KME�u������ � \SK ; A
K ;M9<=>bA PZg A ;>= C bA A±��L R C =W9 A¹u��	��
 � H R KSC	[}�MO�^YKSA 9<;>= A C j O�[@ApO d A[rE g A ;>df9 C RU;M; A T A ;c= \�K ; AXK ;M9<=>bA
P A�[ RUTrT K ;J9 [ O =W9GRU; u����� � H R KSCo[}�MO�^YKSA	O-C}[�O P �WO�[@A ;c= A = K ; A�K ;M9<=>bA ThbA TXRU9 CWA�HJO-C = O-B bA A
u����� � O d A[hEGAL�O�K = CDAL�K ;M9G=YbAL l �(�MO�^YKSA¡E 9 O 9 L RU;`P A�[ RUTpT K ;M9 [ O =W9GRU; [ RUT HMCWA ;MP K ;
TtbA PM9 K T HJ�>�YL 9 ^>KMA P A�[ RUTrT K ;J9 [ O =W9GRU; A = EGAL	K ;M9<=>bAL P AN[ RUTpT K ;M9 [ O =W9GRU; [ RU;M; A[ =YbA AL.O�K
TtbA PM9 K T�l � O i BUKSCWA J-l �°TXRU;>= CWA¹K ; A@efA T HJEGA P A�B�CDO-HJ�MA T O =YbA C 9 AE9noK ; AFO-CD[D� 9G= A[ = KSCWA
T KME =W9 HMC R [@ALWLWAKSCDL�u����\����-\���� � \ Rm?K�[}�MO�^>KMA8HMC R [@ALWL�AKSC"AL = [ RU;J; A[ =>bA ?OXK ; V KML([ RUTpT K ;
A = EGAL)HMC R [@ALWL�AKSCDL����)A = ����H�AK d A ;c= L g¸bA[D�MO ; B�A C P AL PSRU;M;&bA AL ?O = C}O d A CDL	K ; A.[ RU;M; A@e 9GRU;
PM9 CDA[ = A8A ;c= CWA'AKfeILDO ; L)K =W9 E 9 L�A C"EGA V KML6A � ª GONpR�l

�����

 "!

�$#&%

E 3 E

�����

�$#&%

E 3 E

'�( '�)

��#*% +-,/.

�����

�$#&%

+0,/. �$#&%E 3 E

'21

 43  "5

a7b c2d J-l � n]L�efA T HJEGA P A8B�C}O-HJ�SA T O =YbA C 9 AE&uO-CD[D� 9G= A[ = KSCWA T KME =W9 HMC R [@ALWL�AKSC �
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� A TXRfPZ?AEGA PZg�9�T HJE<O ;>= O =W9GRU; HJO-C =�P KNHMC 9<; [ 9 H�Ao^>KMA([}�MO�^YKSA R H bA CDO =W9GRU;pP K�B�C}O-HJ�SA(O�EGB R C 9G= � �
Tp9 ^YKSA ;Zg A@e 9 B�A)^YK g K ; L�AKME R H bA C}O = AKSCoH R KSC�L RU; A@e bA[ K =W9GRU; \cA = ^YK g�9 Ef��Of\UO�K Tp9<;M9�T K T \�K ;
R H bA CDO = AKSC P K�B�C}O-HJ�SA T O =YbA C 9 AE�[ O-HJO V E<A PZg A@e bA[ K = A C8K ; A R H bA CDO =W9GRU;¹P K�B�CDO-HJ�MA.O�EGB R C 9G= � �
Tp9 ^YKSA l � ;rP A�[@AL R H bA CDO = AKMCDL PMRU9G= mA = CWA�[D� RU9 L 9 H R KSCoE g A@e bA[ K = A C l�< KMO ;MPpP AKfe R H bA C}O =W9GRU; L
A ; CWAE<O =W9<RU;NP A P&bA H�A ;MP O ; [@A P A PSRU;M;&bA AL�L RU;>= A@e bA[ K =YbA ALzHJO-C�EGA T mA T A R H bA CDO = AKSC~\cE g²R H bA CDO �
=W9GRU; ^YK 9 HJC RYP K 9G= EGAL PSRU;M;&bA AL PMRU9G= mA = CWAXA@e bA[ K =>bA A�O d O ;>= E g²R H bA CDO =W9GRU; ^YK 9 [ RU; L RUTpT AXEGAL
PSRU;M;&bA AL l � AL PSRU;M;&bA AL�HMC RYP K 9G= AL.HJO-CXE g²R H bA C}O = AKSCrE R CDL P AIE g A@e bA[ K =W9GRU;:P AIE<O+HMCWA Tp9]?A CWA
R H bA CDO =W9GRU;�P A�E<O�L bA^>KSA ; [@A PSRU9<d A ;c= mA = CWA�L =�R [>= bA AL P O ; L P AL�CWA B 9 L = CWAL \�O d O ;c=8PZg mA = CWA�[ RU;f�
L RUTpTtbA ALXE R CDL P A E g A@e bA[ K =W9GRU;�P A�E<O P AKfe 9?A T A R H bA C}O =W9GRU;Zl�< KMO ;MPhP AKfe R H bA CDO =W9GRU; LNA ;
P&bA H�A ;MP O ; [@A P A PSRU;J;zbA ALzL RU;>= A@e bA[ K =>bA AL"HJO-C P AL R H bA CDO = AKMCDL PM9a_�bA CDA ;c= L \ 9 E j O�K = L g O�LWLWKSCWA C
^YKSA	E g²R H bA CDO = AKSC(HMC RfP KM[ = AKSC P AL PSRU;M;&bA AL(O iw;M9 L RU; A@e bA[ K =W9GRU; \SA = ^YKSA	E<AL PSRU;J;zbA AL&L RU;c=
L = O V E<AL�A ; LDO'L R C =W9 A�O d O ;>=&PZg A@e bA[ K = A C"E g²R H bA CDO = AKSC([ RU; L RUTrT O = AKSC l �&AL P&bA H�A ;MP O ; [@AL P A
PSRU;M;&bA AL�L RU;>= O-HMH bAE bA AL PzbA H�A ;JP O ; [@AL P A PMRU;M;zbA AL 9<;>= A C ��R H bA CDO = AKMCDL l
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� O ; LrE<A�[ O�L P ALrO-CD[D� 9<= A[ = KSCWAL T KME =W9 HMC R [@ALWL�AKSCDL\�E g g���Z  XI�}e,XOe g�fI� PZg K ; O�EGB R-�
C 9<= � T AoLWKMC�K ; AoO-C}[D� 9G= A[ = KMCWAzAL = K ; A fIg _ke V[g���
.e g�fI��A = K ; fIV�fWfI�2�]XO�]d[^c��^c�}e P AL R H bA CDO =W9GRU; L
P A�E g O�EGB R C 9G= � T A	LWKSCzE<AL R H bA C}O = AKSCDL P A	[ O�E<[ KME P A	E g O-CD[D� 9<= A[ = KSCWA l «·E d O P A T mA T A�H R KSC&E<AL
R H bA CDO =W9<RU; L P A�[ RUTpT K ;M9 [ O =W9GRU; \c^YK 9JP&bA[ R KJEGA ;c=(P A	E<O PM9 L = C 9GV K =W9<RU; \�LWKSCzE<AL R H bA CDO = AKSC}L P A
[ RUTpT K ;M9 [ O =W9GRU;Zl � O PM9 L = C 9<V K =W9GRU; A = E g²R C PMRU;M; O ; [@A T A ;>=�P AL R H bA C}O =W9GRU; L \ZO 9<; L 9 ^YKSA�EGAKMC
R H =W9�Tp9 LWO =W9GRU;IP O ; L&E<A�[ O�L P AL"O-CD[D� 9<= A[ = KSCWAL)� RUTpR B ?A ; AL \ RU;>=�bA =YbA jqR C T O�E 9 L bA AL(A ;I= A C T AL
P A = C}O ; L j4R C T O =W9GRU; L P A8B�CDO-HJ�SAL9A�ª R C GO�pR�l

� O PM9 L = C 9<V K =W9GRU; u i BUKSCWA J-ll�U� [ RU; L 9 L = A PZg K ; A8HJO-C ='?OpO _ A[ = A C	[}�MO�^YKSA R H bA CDO =W9GRU;
P A�E g O�E<B R C 9G= � T A ?O�K ;tR H bA CDO = AKSC P AI[ O�E�[ KME([ O-HJO V EGA P A�E g A@e bA[ K = A C\�A =pPZg O�K = CDA HwO-C = \ ?O
[}� RU9 L 9 C�K ; A V�f�
.eu^pA ;>= CWAFE<AL P AKfe R H bA CDO = AKSCDL�u[D�MA Tp9<; P O ; LpEGA�B�CDO-Hw�SA P AFE g O-CD[D� 9<= A[ �
= KSCDA � H R KMC	[}�MO�^>KMA PzbA H�A ;JP O ; [@A P A PSRU;M;&bA AL 9<;c= A C ��R H bA CDO = AKSC l LzE<EGA�[ RU; L 9 L = A bA BUO�EGA T A ;c=
?O+[@C bA A C�A =�?O 9<; L bA CWA C~\mA ;c= CDA P AKfe R H bA CDO =W9GRU; L P A�E g O�EGB R C 9G= � T A�\�O�K = O ;>=�PZg²R H bA C}O =W9GRU; L P A
[ RUTpT K ;M9 [ O =W9GRU; ^YK g�9 E(�:O Pmg²R H bA CDO = AKSCDL P AF[ RUTpT K ;M9 [ O =W9GRU; LWKMCrE<O¡C R K = A�\oA =�?OhO _ A[ �
= A Cr[}�MO�[ K ; A P A�[@AL R H bA CDO =W9GRU; L P A�[ RUTpT K ;M9 [ O =W9GRU;�?O¡E g²R H bA CDO = AKSC P A�[ RUTpT K ;M9 [ O =W9<RU;
[ R CWCDAL�H RU;MP O ;>= l � g²R C PSRU;J; O ; [@A T A ;>= [ RU; L 9 L = A ?O�E 9<;zbAO-C 9 L�A Cpu4CWA ;JP CWA =�R�= O�E � \mH R KSC8[D�JO�^>KSA
R H bA CDO = AKMC\mE g²R C P CDA'HJO-C =W9 AE�A ;>= CWAXEGAL R H bA CDO =W9GRU; L8^YK 9 E<K 9mRU;>=FbA =>bA�O _ A[ =YbA AL l � g AL =®�6?O �1PM9 CDA�\
?OpO±� R K = A C P AL P&bA H�A ;MP O ; [@AL PZg²R C PSRU;M; O ; [@A T A ;>= O�K�B�CDO-HJ�MA P A.E g O�EGB R C 9<= � T A l
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a7b�ced J-ll� n]L�eYA T HwEGA P A PM9 L = C 9GV K =W9<RU;

� ; A 9<T HJE�O ;c= O =W9GRU; AL =¡PSRU; [tE<AtB�C}O-HJ�SA�C bALWKME = O =�Pmg K ; A = CDO ; L j4R C T O =W9<RU;#P K
B�CDO-Hw�SA P A8E g O�EGB R C 9<= � T ApuO±� R K =�P AL R H bA CDO =W9GRU; L P A8[ RUTpT K ;M9 [ O =W9<RU; A =�P AL P&bA H�A ;MP O ; [@AL
PZg²R C PSRU;M; O ; [@A T A ;c=}� \ 9�; swKSA ; [ bA A�HJO-C�EGAIB�CDO-HJ�SA P A�E g O-CD[D� 9G= A[ = KSCWA l LzE<EGAIAL =pj4R C T O�E 9 L bA A
[ RUTpT A�K ; AI[ RUT H R L 9G=W9GRU;�P A = C RU9 L�CDAE<O =W9GRU; L n�EGAIC R K = O-B�A�\�E<O PM9 L = C 9GV K =W9GRU; A = E g²R C PMRU;f�
; O ; [@A T A ;c=�� [D�MO�[ K ; A P A ;c= CDANAE�EGAL�L g O-HMHJE 9 ^>KMO ;>=p?O�K ; [ R KSHJEGA P A�B�CDO-HJ�MALpuO�EGB R C 9G= � T A�\
O-CD[}� 9G= A[ = KSCDA �}l bL = O ;>=.PSRU;M;&bAL8K ; B�CDO-HJ�SA PZg O�E<B R C 9G= � T ANA = K ; B�CDO-HJ�SA PZg O-CD[}� 9G= A[ = KSCDA�\ 9 E
A@e 9 L = A�K ;�;SRUT�V CWA iw;M9 \ d�RU9 C = C ?ALXB�CDO ;JP \ Pmg�9<T HJE<O ;>= O =W9GRU; L�H R LWL 9GV EGAL \�O d A[ P ALNH�A C j4R C �
T O ; [@AL'uE<O = A ; [@AL \M[ O P A ; [@AL �&PM9a_�bA CWA ;>= AL l �&AL(H�A C j4R C T O ; [@AL(L RU;>="R�VM= A ; KSAL"HJO-C"[ O�E<[ KME�L
P AL	[D�MA Tp9<; L	[@C 9G=W9 ^YKSALNuE<O = A ; [@AL � A =	P A V�R KM[ EGAL�[@C 9G=W9 ^YKSALNu[ O P A ; [@AL � LWKSC	EGA'B�C}O-HJ�SA P A
E g�9�T HJE<O ;>= O =W9GRU;Zl �&A(B�CDO-HJ�SA(AL =NbA =W9 ^YKSA =YbA�HwO-C�EGAL P KSC bA AL PZg A@e bA[ K =W9GRU; [ O-C}O�[ =>bA C 9 L =W9 ^YKSAL P AL
R H bA CDO = AKMCDL P A.E g O-CD[D� 9G= A[ = KSCWA l
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� g O P&bA^YKMO =W9GRU; A ;>= CWA�K ; O�EGB R C 9<= � T A'A = K ; A�O-CD[D� 9<= A[ = KSCWA�\ = A ; O ;c= [ RUT H = A P AL�[ RU;S= CDO 9<;f�
= AL = A T HJLpC bA AE�A =�Pmg A T'V O-C}^>KMO Vw9 E 9G=YbA�\�AL = K ; HMC R�V E ?A T AF[ RUT HwEGA@eYA PZg²R H =W9<Tp9 LWO =W9GRU; \ Rm?K
E g O�EGB R C 9G= � T A8H�AK = mA = CWA�HMC R�j4RU;MP&bA T A ;>=�= CDO ; L jqR C ThbA u TXRfPM9ai [ O =W9<RU;�P A'E<OXB�C}O ; KME�O-C 9G=>bA P AL
R H bA CDO =W9GRU; L \wL�H bA[ 9Gi [ O =W9GRU;FP A ;SR K d AO�Kfe�HJO-CDO�E�E bAE 9 L T AL(H R�= A ;>=W9 AE<L � \MO�KJLWL 9 ^YKSA.E g O-CD[}� 9G= A[ �
= KSCWA�H�AK = O�KMLWL 9 mA = CWA = CDO ; L j4R C TtbA AXu TXRfPM9ai [ O =W9GRU;rP K ;SRUT�V CWA�A = � R K P ALz[ O-C}O�[ =>bA C 9 L =W9 ^YKSAL
P AL)[ RUT H R LDO ;c= L �}l

� A�HMC R�V E ?A T A Pmg²R H =W9<Tp9 LDO =W9GRU;�P O ; L([@A =�= A ThbA = � RYP A.¨�¨	¨�[ RU; L 9 L = A ?O Tr9<;M9<Tp9 L�A C
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�c7M�M����¾ u L�e bA[ K =W9Gj���9 L = C 9GV K bA.ªY� ; [D�SC RU; A � ACB�D nFE*GIH \JªY� ;]GOG@R AL = K ; E R B 9 [ 9 AEwB�C}O-HJ� 9 ^YKSA
9<;>= A CDO�[ =W9Gj H R KSC.EGA�HMC R�=�R�= �>HwO-B�A�CDO-H 9<P ANA = E g²R H =W9<Tr9 LWO =W9GRU;�P ApE g�9�T HJE<O ;>= O =W9GRU;�PZg O-HMHJE 9 [ O �
=W9GRU; L8A T'V O-CD^>K bA AL = A T HJL8C bA AEzLWKSC P AL'O-CD[D� 9<= A[ = KSCWAL T KME =W9 [ RUT H R LWO ;c= L\�LDKSHMH R C = O ;>= E<O
TtbA = � RfPSR E R B 9 A =�¨ PzbA^>KMO =W9<RU; ¨	EGB R C 9G= � T Ap¨�C}[D� 9G= A[ = KMCWA@?hu¨	¨�¨ � A � ªMªMª GKJ O R�l «·E�H�A C T A =
E<O PM9 L = C 9<V K =W9GRU;NP A)HMC R B�CDO TpT ALzL�� ; [D�SC RU; ALoLWKSC P AL�O-CD[}� 9G= A[ = KSCWAL T KME =W9a� HMC R [@ALWLWAKSCDL l «®E
A _ A[ = KSA bA BUO�E<A T A ;c= E<O Tp9 L�A(A ; � K d CWA PM9 L = C 9GV K bA A PZg K ; O�EGB R C 9G= � T A PzbA[@C 9G= HwO-CoK ; B�CDO-HJ�MA
E R B 9 [ 9 AE l «®EmHMCDA ;MP A ; A ;>= C bA AXK ; A'LWH bA[ 9ai [ O =W9GRU;�P A'E g O�EGB R C 9G= � T A P A�E g O-HMHJE 9 [ O =W9<RU; L R KML	E<O
j4R C T A PZg K ; B�CDO-HJ�SA�s R�=)P A PSRU;M;&bA AL)L�� ; [}�SC RU; Aru R K�K ; A.E<O ; BUO-B�A'LW� ; [}�SC RU; A � \MO 9�; L 9 ^>KMA
E<O P ALW[@C 9 H =W9<RU;�P A.E g O-CD[}� 9G= A[ = KSCWA � [ 9<V EGA8L R KML)E�O jqR C T A PZg K ; B�CDO-Hw�SA PZg²R H bA CDO = AKSC}L l

S ; LWO 9 L 9G= \ ?O8E g O 9<P A P A"E<O8L R KSC 9 L \-EGA(B�CDO-HJ�MA P A"E g O�EGB R C 9G= � T A(A = EGA(B�CDO-HJ�SA P A"E g O-C �
[}� 9G= A[ = KSCWA lw�>7S�M����¾ A@e bA[ K = A'A ; LWK 9G= A8E g �SAKSC 9 L =W9 ^YKSA PZg²R H =W9�Tp9 LWO =W9GRU; \>C bAO�E 9 LWO ;c= E g O PzbA^>KMO �
=W9GRU; A ;c= CWA�E g O�EGB R C 9G= � T A�A = E g O-CD[}� 9G= A[ = KSCWA8A = \ R H =W9<Tp9 LDO ;c= EGA = A T HJL P A8C bA H RU; L�A l «®EmL g O-B 9<=
P A = CDO ; L jqR C T A C�E<A�B�CDO-Hw�SA�E R B 9 [ 9 AEm��KJLW^>K gq?OF[@A�^YK g�9 Eo[ R CDCWAL�H RU;MP AIO�KtB�CDO-HJ�SA T O =>bA C 9 AE l
� AL = CDO ; L j4R C T O =W9GRU; L�H R KSC�EGA j O 9 CWA L RU;c= E<O PM9 L = C 9GV K =W9<RU; uO�E<E R [ O =W9GRU; L�HJO =W9 O�E<A � A = E g²R C �
PSRU;J; O ; [@A T A ;>= uO�E<E R [ O =W9GRU;�= A T H R CWAE<E<A �)P AL8[ O�E�[ KME<L�A =.P AL8[ RUTpT K ;M9 [ O =W9GRU; L l��c7M�M����¾
A _ A[ = KSA�[@A =�= A PM9 L = C 9GV K =W9<RU; A = [@A =NR C PSRU;M; O ; [@A T A ;c=�P A j O��[ RU; L = O =W9 ^>KSA l «®EzO�LDLWKSCWAI^>KMA
E<OIL�H bA[ 9Gi [ O =W9GRU;¡P ApE g O�E<B R C 9G= � T ANA = E<O P ALW[@C 9 H =W9GRU;�P AXE g O-CD[}� 9G= A[ = KSCWAX[ RU;MP K 9 C RU;>=X?O�K ; A
9<T HJE<O ;>= O =W9GRU; [ R CWCWA[ = ANLWKSC)K ; A T O�[D� 9<; A T KME =W9a� HMC R [@ALWL�AKSC l

?¨ HJO-C =W9 C P A�[@A =�= A PM9 L = C 9GV K =W9<RU; \SK ; A@e bA[ K =W9Gjz= A T HJL�C bA AE i O V EGA'AL = B bA ;&bA C bArO�K �
=�RUT O =W9 ^>KSA T A ;c= \YH�A C T A =�= O ;>= E g A@e bA[ K =W9GRU;IP A	E g O�EGB R C 9G= � T A�LWKSC&E g O-CD[}� 9G= A[ = KSCWA	A = E 9GV&bA CDO ;>=
E g K =W9 E 9 LWO = AKMC P AL = mO�[D�MAL�E R KSC P AL P AzHMC R B�CDO TpT O =W9GRU;NV O�L ;J9Gd AO�K l � A(B bA ;zbA CDO = AKSC Pmg A@e bA[ K �
=W9Gj L P A �c7M�M����¾t= CDO ; L j4R C T A�E<A B�C}O-HJ�SAIs R�=pP A PMRU;M;zbA ALr^YK 9 L�H bA[ 9ai A+E g O-HMHJE 9 [ O =W9GRU; A ;
K ; B�CDO-HJ�SA�s R�=�P AF[ RU;>= CpmR EGA¹[ RYP&bA¹HJO-CrE g A@e bA[ K =W9Gj·l �(A = A@e bA[ K =W9Gj O�H R KSCpCImR EGA PZg O�E<E R KSA C
EGALFCWALWL R KMCD[@AL P A°E g O-CD[D� 9<= A[ = KSCWA¦uK ;M9G=>bAL P Ah[ O�E<[ KME]\ P A ThbA TXRU9 CWA�A =¹P A°[ RUTpT K ;M9 [ O �
=W9GRU;�� O�KQHMC R B�CDO TrT A PZg O-HMHJE 9 [ O =W9GRU;Zlo�c7M�M����¾ [ 9GV EGA�O�[ = KSAE<E<A T A ;c= EGALXO-CD[D� 9G= A[ = KSCWAL ?O
V O�LWA P A = C}O ; L�HJK = A C}L�u ´ �IH�!.� \ P A�HMC R [@ALWL�AKMCDL P A = CDO 9G= A T A ;>=zP K�L 9 B ; O�E�u ´ D�ª PONIH � (WH A =
ªf�	¨	º"� � ¨ � ª n NKJcHW�IHc� \ P A Tr9 [@C R [ RU;c= CpmR E<AKSCDL�u 9 �IH�8KJ \ 9 �IHWGO� \KD¡� ���OPOPONU� \ P A�HMC R [@ALWL�AKSC}L
B bA ;&bA C 9 ^YKSAL�u 9��IHWP��O�U� A =�P ALNL = O =W9GRU; L P A = CDO d O 9 E � ©�« ! ���)� ´ � n �±« n u�ªfK ; \ � L&�	\�ª2B	«6\
� n \ n � � 9<; Kfe � ACB � ª GOGpR�l ¨ 9<; L 9 \ �>7S�M����¾I;SR KJL"H�A C T A ="P A�n

»�L�H bA[ 9ai A C�E g O�EGB R C 9G= � T A PZg K ; A	O-HJHJE 9 [ O =W9GRU; L R KJL"E<O jqR C T A Pmg K ; B�CDO-HJ�SA�s R�="P A PSRU;S�
;zbA ALr[ RU;MPM9<=W9GRU;M;&bA�u R KQHJO-CpE g�9�;c= A C TtbA PJ9 O 9 CWA PZg K ; A 9<;>= A C j O�[@A�O d A[+EGA�[ RUT H 9 E<O = AKMC
PZg K ; E<O ; BUO-B�ANL�� ; [D�SC RU; A.K =W9 E 9 LWO ;c= EGA j4R C T O =�� � � �

»�L�H bA[ 9ai A CpE g O-C}[D� 9G= A[ = KMCWA T KME =W9G� [ RUT H R LWO ;c= L�L R KJLNE�O j4R C T A PZg K ; B�CDO-HJ�SA PZg²R H bA CDO �
= AKSCDL �

» PM9 L = C 9<V KSA CrA =IR C PMRU;M; O ; [@A CIE g O�EGB R C 9<= � T A�LWKSCIE g O-CD[D� 9G= A[ = KSCWA�HJO-CIE g�9<;>= A C TtbA PM9 O 9 CWA
PZg K ; A.�SAKMC 9 L =W9 ^YKSA�^>K 9 A _ A[ = KSANE g²R H =W9<Tr9 LWO =W9GRU;IP K = A T HwL P A.C bA H RU; L�A �

» dY9 LDKMO�E 9 L�A CXEGAL�H�A C j4R C T O ; [@AL = A T H R CWAE<EGALNAL =W9�ThbA AL P A�E g�9<T HJE<O ;>= O =W9GRU;�P A�E g O�E<B R-�
C 9G= � T A.LDKSC)E g O-CD[}� 9G= A[ = KSCWA � [ 9<V EGA �

» B bA ;&bA CDA C P ALzA@e bA[ K =W9<j L(H R KSC&E g A@e bA[ K =W9<RU;I= A T HJL � C bA AEZLWKMCzE g O-CD[}� 9G= A[ = KSCDA T KME =W9a� [ RUTX�
H R LDO ;c= L�O d A['E<AL T ALWKSCDAL P AL"H�A C j4R C T O ; [@AL = A T H R CDAE<EGAL l
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� ; A TtbA = � RYPSR E R B 9 A P AX[ RU; [@A H =W9GRU; [ RU; � RU9<;>= A�\ZL�A V O�LWO ;>= LDKSC �>7S�M����¾ [ RUTpT A
E<O ; BUO-B�A P A&L�H bA[ 9ai [ O =W9GRU; \~H�A C T A =�P AoHMC R-iJ= A C P AL R K =W9 E�L P AzLWH bA[ 9ai [ O =W9GRU; \ PZg O ; O�E<�YL�AoA =�P A
d O�E 9<P O =W9GRU; O�K ;M9Gd AO�KrL��YL =@?A T A R-_ A C = LzHJO-CzEGAL�A ;cdf9 C RU;M; A T A ;c= L P ALoE�O ; BUO-B�ALzLW� ; [}�SC RU; AL
A Q&AE G&(OR�l

�c7M�M����¾ O bA =>bA¹K =W9 E 9 L bA�H R KSC P&bA d AE R HMH�A CrHJE<KJL 9 AKSCDLNO-HMHJE 9 [ O =W9GRU; Lp� bA =YbA C R B ?A ; AL
= A T HJL	C bA AE]\�HJO-C Tr9 EGALW^YKSAE<E<AL9A ��ª G��IR EGA�HMC R�=�R�= �>H�A PZg K ;+d�bA� 9 [ KJEGA�KSC V O 9<; [ RU;>= C R E<E bA�HJO-C
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9��IH�(��O�U� \�^>K 9 O�LDLWKSCWA.E<OX[ RU;JP K 9G= A.O�K =�RU;MRUT A.A = EGA.[}� RU9 e P A = CDO±��A = l

© R KJL�O d�RU; L PzbA[@C 9G= A ;XP&bA = O 9 E�L�EGAL�[ O-CDO�[ =YbA C 9 L =W9 ^>KMAL P A)E<O TtbA = � RfPSR E R B 9 A)¨	¨	¨ A =
P KXE R B 9 [ 9 AE �c7S�J�	��¾ ^YK 9 E<O�LWKSHMH R C = A l �&AE�O ;MR KML�H�A C T A =�PSRU; [ P A)L 9<= KSA C ;SR�= CWA"A@e = A ; L 9GRU;
P A'E�O ThbA = � RfPSR E R B 9 AN¨�¨	¨ O�KfeF[ 9 CD[ K 9G= L"CWA[ RU;fi BUKSCDO V EGAL)HJO-C�CDO-HJH R C =�?OrE g ¨	¨�¨ R C 9 A ;c=YbA A
T KME =W9 [ RUT H R LWO ;>= L l
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� O ; L&EGA�[ O�L P A�E g ¨�¨	¨ R C 9 A ;>=>bA A T KME =W9 [ RUT H R LWO ;c= L\cE g�9<T HwE<O ;c= O =W9<RU; [ RU; L 9 L = A ?O PJ9 L = C 9GV KSA C
A =�?O R C PSRU;J; O ; [@A C�EGAL R H bA CDO =W9GRU; L�LWKSC�K ;�;SRUT�V CWA PZg²R H bA CDO = AKMCDL bA^YK 9Gd O�EGA ;c= O�K ;SRUT�V CWA P A
[ RUT H R LWO ;>= L�HMC R B�CDO TrT O V EGAL l � A�HJO-CDO�E�E bAE 9 L T A P A�E g�9<T HJE�O ;c= O =W9GRU; AL =8PSRU; [�HJE<KML�C bA P K 9G=
^YKSA P O ; L�E g ¨	¨�¨ R C 9 A ;c=YbA A([ 9 CD[ K 9G= LmCWA[ RU;fi BUKSC}O V EGAL Rm?K�E g�9<T HwE<O ;c= O =W9<RU; [ RU; L 9 L = A ?O P&bA j O�[ =�R-�
C 9 LWA C	E<OIL�H bA[ 9Gi [ O =W9GRU;�j O�[ =�R C 9 L bA A�\ ?O PM9 L = C 9GV KSA C�A =r?O R C PSRU;M; O ; [@A C.E<AL R H bA C}O =W9GRU; L8LWKSC8K ;
B�CDO ;MPI;SRUT�V CWA P A�[@AE<E<KJEGAL lf� O ; L"E g ¨�¨	¨ T KME =W9 [ RUT H R LWO ;c= \ 9 E j O�K = C bAO�E 9 L�A C)E g O P&bA^YKMO =W9GRU;
A ;>= CWA�K ;tTXRYPZ?AE<A Pmg O�EGB R C 9G= � T A�A = K ;�TXRfP&bAEGA PZg O-CD[}� 9G= A[ = KSCDA�\ =�R K = A ; CDAL�H�A[ = O ;c= K ;
TXRfP�?AEGA PZg�9<T HwE<O ;c= O =W9<RU; ^YK 9 HMC bA[ RU;M9 L�A�K ; A PM9 L = C 9GV K =W9<RU; A = K ;¦R C PSRU;M; O ; [@A T A ;c=IP AL
R H bA CDO =W9GRU; L P A)E g O�E<B R C 9G= � T A)LDKSC�EGAL R H bA CDO = AKMCDL P A�[ O�E<[ KME P A�E g O-CD[D� 9<= A[ = KSCWA lU� O ; LoE g ¨�¨	¨
[ 9 CD[ K 9G= L CWA[ RU;fi BUKSC}O V EGAL¡u T KJE =W9a� � n B�¨ � \)E<O = A[D� ;M9 ^YKSA�[ RU; L 9 L = A CDO 9G= O�KMLWL 9p?O�A _ A[ = KSA C
K ; A�O P&bA^YKMO =W9GRU; A ;>= CWA¡K ;kTXRYPZ?AE<A Pmg O�EGB R C 9G= � T AFA = K ;kTXRfP�?AEGA PZg O-CD[D� 9G= A[ = KSCWA�\ T O 9 L
A ; CWAL�H�A[ = O ;c= K ;hTXRfP�?AEGA Pmg�9<T HJE<O ;>= O =W9GRU;¡=�R K =�?O j O 9<=�PM9a_�bA CWA ;>= \�^YK 9 HMC bA[ RU;M9 L�A C}O 9G= K ;
HJO-C =W9<=W9GRU;M; A T A ;>=�P KXB�C}O-HJ�SA�O�E<B R C 9G= � Tp9 ^>KSA(A ;rjqRU; [ =W9<RU;rP KXB�C}O-HJ�SA T O =YbA C 9 AEJA = K ; A PM9 L �
= C 9GV K =W9GRU;8P AL R H bA CDO =W9GRU; L P AzE g O�EGB R C 9G= � T A�LWKSC�EGAL�[@AE<E<KME<ALmE R B 9 ^YKSAL P AL � n B�¨ l�n�R KSC = O ;c= \
;SR KML ;MR KML�CWAL = CWA 9�;MP C RU; L 9 [ 9 O�Kfe�O-CD[D� 9G= A[ = KSCWAL TpRU;SR-� � n B�¨ lc� O ; L�[@A�[ O�L\UE<O = A[D� ;M9 ^>KSA
PZg�9<T HJE<O ;>= O =W9GRU; [ RU; L 9 L = A =�R K = L 9<T HJEGA T A ;>=N?O PJ9 L = C 9GV KSA C)EGAL R H bA C}O =W9GRU; L P A�E g O�EGB R C 9G= � T A
LWKSC8E g A ; L�A T'V EGA P AN[@AE<E�KMEGAL	E R B 9 ^YKSAL P AL � n B�¨�\ZHJK 9 LD^>KSA ;SR�= CWA TXRfP�?AEGA PZg O-CD[}� 9G= A[ = KSCWA
L�AXC bALWK T A ?O�K ; LWAKME�[ 9 CD[ K 9<= l�n�R KSC�E g ¨�¨	¨ T KME =W9 [ RUT H R LWO ;>= \ bA = O ;>=�PSRU;M;&bA ArK ; A�O-C}[D� 9a�
= A[ = KSCWA�\mE�O�L = C}O =>bA B 9 A PZg²R H =W9<Tp9 LWO =W9GRU; [ RU; L 9 L = A ?O Tp9<;M9�Tp9 L�A C�E<A = A T HwL P A�C bA H RU; L�A lZn�R KSC
E g ¨	¨�¨ � n B�¨�\(E�O P&bA j O�[ =�R C 9 LWO =W9<RU; H�A C T A =�Pmg²R�VM= A ;M9 CIK ; A 9<T HJE�O ;c= O =W9GRU; ^YK 9 A@efHJE RU9G= A
EGANHJO-CDO�E<E bAE 9 L T A T O�LWL 9GjoP ANE g O-C}[D� 9G= A[ = KMCWA l � OIL = CDO =>bA B 9 A PZg²R H =W9�Tp9 LWO =W9GRU; [ RU; L 9 L = A PMRU; [ ?O
Tp9<;J9<Tp9 L�A C�E g O�KSB T A ;>= O =W9GRU;QP A�E<O¹[ RU; L RUTpT O =W9GRU;QP A CWALWL R KSC}[@AL T O =>bA C 9 AE<EGAL P mKMAL ?O�E<O
P&bA j O�[ =�R C 9 LWO =W9GRU; \ bA = O ;c=	PSRU;M;&bA'K ;I= A T HJL P A8C bA H RU; L�A V�R C ;zbA�u d�RU9 C = O V EGAO�K J-llNU�}l

� g K =W9 E 9 LWO =W9GRU;QPmg O-CD[D� 9<= A[ = KSCWAL V O�L bA ALILWKSC P AL�[ 9 CD[ K 9<= LXCWA[ RU;fi BUKMCDO V EGAL 9�;c= C R-�
P K 9<=�P A ;SR K d AO�Kfe P&bA i L�A =8P A ;SR K d AE<E<AL�H R LWL 9<VJ9 E 9G=YbAL"H R KSC�EGAL	L��fL =@?A T AL P A�[ RU; [@A H =W9GRU;
[ RU; � RU9<;>= A T O =YbA C 9 AE4��E R B 9 [ 9 AESA ; [@A�^YK 9 [ RU; [@A C ; A�E g²R C PMRU;M; O ; [@A T A ;>= \cEGA�HJO-C =W9G=W9GRU;J; A T A ;>= \
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�� �� � "! # �$%  $ &' # ( ( ( ) '*  $ �+ ) , + % � -  ( ( ( ./ 0 (

12 345 6 789 : ;5 :2 < 7 64= >@? 45 >5 : A <5 7 6 :2 B ;5 :2 < 7 64= > ? 4 5 >5 : A <5 7 6 :2 B

; A <5 <2 2 C:2 6 D9 : > ? 4 A C:5 < 7 64 = D ; A <5 <2 2 C:2 6 D9 : >@? 4 A C:5 < 7 64= D

15 E 8 6 7 : E 7F5 : ; F= D C: G F := E : F5 >@? 4 A C:5 < 7 64= A <5 A5 4 E : D D : F5 H D4 6 7 > : E <2 ;

E F 2 I :J C: E F 7 C: : D A <5 2 ? K= 6 7 C:L 4 3 6 G F : ; 15 6 7 89 C: 7 6 G F : > F A5 4 ;

E : D D : F5 M H D4 6 7 > : E4 9 9 F= 6 E < 7 64= I :J C: E F 7 C: : D A <5 2 ? F= 6 7 C:

NO 1 > : 75 <= DP :5 7 6= 7 :5 9 C: > 6 < M B

; 35 <= >= 4 9 Q5 : > : E :2 2 F 2 : D 2 4 3 6 G F : D : 7 >@? 6= 7 :5 E4 = = :J 64=

6= 75 < : 7 6= 7 :5 ; RS T 1 E4= U 3 F5 C: : D D 7 < 7 6 G F :9 := 7 B

; A <5 <2 2 C:2 6 D9 :5 C: > F 6 7 B ; A <5 <2 2 C:2 6 D9 :9 < D D 6P B

;9 F 2 7 6 E4 9 A 4 D <= 7 ;9 F 2 7 6 ; RS T 1

V9 A2 <= 7 < 7 64 = ; 4 A C:5 < 7 64 = D > 6 D 75 6 Q F C: : D DF5 F= A : 7 6 7= 4 9 Q5 : >@? 4 A C:5 < 7 : F5 D B ; 4 A C:5 < 7 64= D > 6 D 75 6 Q F C: : D DF5 F= 35 <= >= 4 9 Q5 : > : E :2 2 F 2 : D B

; > 6 D 75 6 Q F 7 64= ; 62 DFW 7 >@? <2 2 4 F :5 F= D : F 2 4 A C:5 < 7 : F5 A := > <= 7 F= E :5 7 < 6=

7 :9 A D A 4 F5 :J C: E F 7 :5 F= : 4 A C:5 < 7 64=

; 62 P < F 7 <2 2 4 F :5 A2 F D 6 : F5 D E :2 2 F 2 : D A := > <= 7 F= E :5 7 < 6= 7 :9 A D

A 4 F5 :J C: E F 7 :5 F= : 4 A C:5 < 7 64 =

; > C: P < E 745 6 D < 7 64 = ; Q C:= C: U E : D2 69 6 7 C: D A <5 2 : A <5 <2 2 C:2 6 D9 :5 C: > F 6 7 > : 2 ? <5 E 8 6 7 : E ;

7F5 : B

; A :5 9 : 7 > :9 6 : F J F 7 62 6 D :5 2 : A <5 <2 2 C:2 6 D9 :9 < D D 6P > : 2 ? <5 ;

E 8 6 7 : E 7 F5 : B

; E4 = 75 < 6= 7 : D <5 E 8 6 7 : E 7F5 <2 : D2 69 6 7 <= 72 ? : D A < E : > : D4 2 F 7 64= D ; : D A < E : > : D4 2 F 7 64 = D A2 F D2 <5 3 :

; 45 > 4= = <= E :9 := 7 ;2 :9 X:9 : 4 A C:5 < 7 : F5 :J C: E F 7 : > : D 4 A C:5 < 7 64 = D > 6Y C:5 := 7 : D[Z <

> : D 6= D 7 <= 7 D > 6Y C:5 := 7 D B

; 2 : D9 X:9 : D E :2 2 F 2 : D :J C: E F 7 := 7 2 :9 X:9 : 7 \ A : >@? 4 A C:5 < 7 64=

DF5 > : D > 4 = = C: : D > 6P P C:5 := 7 : DZ < > : D 6= D 7 <= 7 D > 6Y C:5 := 7 D B

; 62 P < F 7 D C: G F := E :5 2 : D 4 A C:5 < 7 64= D DF5 E 8 < G F : 4 A C:5 < 7 : F5 B ; 62 P < F 79 F 2 7 6 A2 :J :5 2 : D > 4= = C: : D B

;2 : D > C: A := > <= E : D > : > 4= = C: : D 6= 7 :5 ; D C: G F := E : D 69 A2 6 G F := 7

2 < D \= E 85 4= 6 D < 7 64= 6= 7 :5 ; D C: G F := E : D B

;2 : D > C: A := > <= E : D > : > 4 = = C: : D 6= 7 :5 ;5 : 3 6 D 75 : D 69 A2 6 G F := 72 <

D \= E 85 4= 6 D < 7 64= > : D 75 <= D P :5 7 D > :5 : 3 6 D 75 : D B

; Q : < F E4 F A >@? 45 > 4 = = <= E :9 9 := 7 B ; A : F > ? 4 5 > 4 = = <= E :9 := 7 B

; A : F > : D \= E 85 4 = 6 D < 7 64= Z < 3 C:5 :5 B ; Q : < F E4 F A > : D \= E 85 4 = 6 D < 7 64= Z < 3 C:5 :5 B

; <2 2 4 E < 7 64 = D C: G F := 7 6 :2 2 : > : D 4 A C:5 < 7 : F5 D < F J 4 A C:5 < 7 64 = D B ; <2 2 4 E < 7 64= A2 F 7 X4 7 A <5 <2 2 Z :2 : > : D E :2 2 F 2 : D < F J 4 A C:5 < 7 64= D B

; <2 2 4 E < 7 64= 9 C:9 4 65 : < F J > C: A := > <= E : D > : > 4 = = C: : D 6= 7 :5 ;

4 A C:5 < 7 : F5 D

; <2 2 4 E < 7 64 = > :5 : D D4 F5 E : D >@? 6= 7 :5 E4= = :J 64= < F J > C: A := ;

> <= E : D > : > 4 = = C: : D

T C:= C:5 < 7 64= > : E4 > : ; A5 4 35 <9 9 : D D C: G F := 7 6 :2 D E4 9 9 F= 6 E <= 7 D I E4 = U 3 F5 < 7 64=

> : 2 <9 C:9 4 65 : A5 4 35 <9 9 : M

; - # * $%  I E4 = U 3 F5 < 7 64= > : D E :2 2 F 2 : D : 7 > : 2 : F5 D 6= 7 :5 E4 = ;

= :J 64 = D M

] 75 < 7 C: 3 6 : ; <5 E 8 6 7 : E 7F5 : > 4= = C: :^ 9 6= 69 6 D :5 2 : 7 :9 A D > :5 C: A 4 = D : ; 7 :9 A D > :5 C: A 4 = D : > 4 = = C: ^ 9 6= 69 6 D :5 2 ? <5 E 8 6 7 : E 7 F5 :
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E g A@efHJE R CDO =W9<RU; A = E g A@e = CDO�[ =W9GRU;:P A�C bA BUKME<O-C 9<=>bA�\&EGAL = A[}� ;M9 ^YKSAL PZg²R H =W9<Tp9 LWO =W9<RU; A = E g O�K =�R-�
T O =W9 LDO =W9GRU;°P K�s R�=�P A�[ RU; [@A H =W9<RU; A �� GOGIR�l � AL � n B�¨¤CDA HMC bAL�A ;>= A ;c= K ; A O�E = A C ; O =W9Gd A
j O�[@A ?O�E g�9�T HJE<O ;>= O =W9GRU;�T O =>bA C 9 AE<E<ArLWKSC8� � ªY«Xu �w3}y®7h$�x�y�£Y3p�w¬}x-2q3 �·��/13D£Uy}xf/]|q0��w� \�¨�ªf«���A =
n ¨ � \mA = � R K°E R B 9 [ 9 AE<EGA�LWKSC � ª n \ Tr9 [@C R [ RU;c= CpmR E<AKSCDL�A ='Tp9 [@C R HMC R [@ALWL�AKSC}L l � AL.O-CD[}� 9G= A[ �
= KSCWAL V O�L bA AL�LWKSC P AL � n B�¨�H�AK d A ;c= O =�= A 9<;JP CWA P AL&H�A C jqR C T O ; [@AL JcHOH�jqRU9 L(LWKMH bA C 9 AKSCWAL
?O¡[@AE<EGAL V O�L bA AL�LWKSC P AL�HMC R [@ALWLWAKSCDLNA =�R-_ C 9 C P ALNH�A C jqR C T O ; [@AL�A ;c= CDA JcH A =>JcHOH�jqRU9 L
LWKSH bA C 9 AKSCWAL(HJO-C�K ;M9G=YbA P A'LDKSC j O�[@A P A.L 9 E 9 [ 9 K T A � E*GO� \ � A� G��IR�l

� AL(O d O ;>= O-B�AL R-_ A C = LzHwO-C&E g K =W9 E 9 LWO =W9<RU;XP ALzO-C}[D� 9G= A[ = KMCWAL&CWA[ RU;fi BUKSC}O V EGALoL RU;c=
A �� GOGOR n

»¦K ; A8HJE<KML&B�CDO ;JP A P A ; L 9G=>bA P A.[ O�E<[ KMEm^YKSA.EGAL�O-CD[D� 9<= A[ = KSCWAL ?O V O�L�A P A8HMC R [@ALWLWAKSCDL �
»¦K ; A�HJE<KMLzB�CDO ;MP A�HJK 9 LWLWO ; [@A	L bA T O ;>=W9 ^>KMA � A = K ; [ RU;>= CpmR EGA P A	B�C}O 9<; HJE<KML iw; LWKSC"EGAL

R H bA C}O = AKSCDL P A VJ9G= L(H R KSC)EGAL T O�[D� 9�; AL ?O TXR�= L bA = C RU9G= L�u �<XIV[V�f����"fIV�f � �
»¦E�O�C bAK =W9 E 9 LWO =W9<RU;¹P ApE<OILWKSC j O�[@A P ApL 9 E 9 [ 9 K T H R KSC8EGAL bA[}�SAE<EGAL = A T H R CDAE<EGAL P AXB�C R L

B�C}O 9<; �

»¦E�Op[ O-HJO�[ 9G=YbA PZg O P O-H = A C	E g�9<T HJE�O ;c= O =W9GRU; O�Kfe�A@e 9 B�A ; [@AL P A'[ O�E�[ KME<L 9<; L = O ;c= O ;&bAL\ Tp9G�
;J9<Tp9 LWO ;>= E<OX^YKMO ;c=W9<=>bA P A8CWALWL R KSCD[@AL ;&bA[@ALWLDO 9 CWAL)H R KSC"A _ A[ = KSA C�K ; [ O�E<[ KME l

� RU;>= CDO 9 CWA T A ;>= O�Kfe�O-CD[D� 9<= A[ = KSCWAL V O�L bA AL�LWKSCNEGAL'HJC R [@ALDL�AKSCDL�^>K 9 A _ A[ = KSA ;>=
P AL�[ O�E<[ KME<L = A T H R CWAE�L \oEGALpO-C}[D� 9G= A[ = KMCWALpCWA[ RU;Si BUKSCDO V E<ALXA _ A[ = KMA ;c=IP ALp[ O�E<[ KJE<LpL�HJO �
=W9 O�Kfe l>� O ; L&K ; A 9<T HJE�O ;c= O =W9GRU; L�HJO =W9 O�E<A�\c[D�MO�^YKSA R H bA CDO = AKSC"AL =&9<T HJE�O ;c=YbA P O ; LzK ; H RU9<;>=
PM9a_�bA CWA ;>=)P A.E g AL�HJO�[@A�\SH�A C T A =�= O ;c= E g A@eYHJE R CDO =W9GRU;IP KIHJO-CDO�E�E bAE 9 L T A�O iw;�PZg²R�VJ= A ;M9 C P AL)[ O �
P A ; [@AL HJE�KML bAEGA d�bA AL�A =�P ALIE<O = A ; [@AL P A�[ O�E�[ KME<L�HJE<KML�C bA P K 9G= AL l&� O ; L�K ; A 9<T HJE<O ;>= O �
=W9GRU;�= A T H R CWAE�EGA�\ZK ;¡;SRUT�V CWA�HJE<KML	H�A =W9G=8P AXCWALDL R KSCD[@AL P Ap[ O�E�[ KME�HJE<KML�B bA ;zbA C 9 ^YKSAL'L RU;c=
C bAK =W9 E 9 L bA AL P O ; L�EGA = A T HJL \SH�A C T A =�= O ;c= E g�9<T HJE<O ;>= O =W9GRU; [ RUT HwO�[ = A P K�[ O�E<[ KJE"A �� GOGIR�l

� g A@e = A ; L 9GRU;tP A E<O TtbA = � RfPSR E R B 9 A ¨	¨�¨¤^YKSA ;SR KML.HJC R H R L RU; L P O ; L'[@A = CDO d O 9 E
[ RU; L 9 L = A ?ONL RU; O-HMHJE 9 [ O =W9<RU; O�KfeI[ 9 CD[ K 9<= LzCDA[ RU;fi BUKSCDO V EGAL P A = �>H�A � n B�¨ lM� O ; L"K ; HMCWA �
Tp9 A C = A T HwL \ ;SR KML ; A ;SR KML 9<;>=>bA CDALWL RU; L�^YK g O�Kfe 9<T HJE<O ;>= O =W9GRU; L T O =YbA C 9 AE�EGAL TXRU;SR-� � n B8¨ l
¨ 9<; L 9 \�© R KML�HJO-C =�RU; L Pmg K ;�TXRYPZ?AE<AIO�E<B R C 9G= � Tp9 ^>KSA P A�E g O-HMHwE 9 [ O =W9GRU; H R KSC R�VM= A ;M9 CXHJO-C
= CDO ; L jqR C T O =W9GRU; K ;�TXRfPZ?AEGA PZg�9�T HJE<O ;>= O =W9GRU; ^>K 9 CWAL�H�A[ = A'EGAL"[ RU;>= CDO 9<;>= AL = A T HwL"C bA AE P A
E g O-HMHwE 9 [ O =W9GRU; LWKSC)K ;�TXRfP�?AEGA.O-CD[D� 9G= A[ = KSCDO�E P A = �YH�A TXRU;SR-� � n B�¨ l

� g A@e = A ; L 9GRU;¦P AFE�O ThbA = � RfPSR E R B 9 A¹¨�¨	¨ O�Kfe [ 9 CD[ K 9G= LXCWA[ RU;fi BUKSCDO V EGALpA = L RU;
9<;>=>bA B�CDO =W9GRU;�?OtE g A ;cdf9 C RU;J; A T A ;>=I�c7M���	��¾ H�A C T A =�= C}OhL RU; K =W9 E 9 LWO =W9GRU; H R KMC E<Oh[ RU; [@A H �
=W9GRU; [ RU; � RU9�;c= A T O =>bA C 9 AEq��E R B 9 [ 9 AE P ArL��fL =@?A T ALNA T'V O-C}^>K bAL�� bA =>bA C R B ?A ; AL = A T HJL.C bA AE l � A
[ RU; [@A H = AKMC�LWH bA[ 9ai A�E g O�EGB R C 9G= � T A P A�E g O-HMHJE 9 [ O =W9<RU; L R KMLNE<O j4R C T A PZg K ; B�CDO-HJ�SArs R�=�P A
PSRU;M;&bA AL R KhHJO-C�E g�9<;>= A C ThbA PM9 O 9 CDA PZg K ;hP AL'E<O ; BUO-B�ALNLW� ; [}�SC RU; AL\ P A j O��[ RU;h=�R�= O�EGA T A ;>=
9<;MP&bA H�A ;MP O ;c= A P A¹E g O-CD[D� 9<= A[ = KSCWA T KJE =W9a� [ RUT H R LWO ;>= L�^YK 9	PSRU9G= E g�9<T HJE�O ;c= A C l � g O-CD[}� 9G= A[ �
= KSCWA�\ ?O8L RU;X=�R KSC\-AL = LWH bA[ 9ai(bA A�L R KMLoE<O jqR C T A PZg K ; B�CDO-HJ�SA Pmg²R H bA CDO = AKSCDL 9<;c= A C � [ RU;M; A[ =>bAL l
�(�MO�^YKSA R H bA CDO = AKMC�� CWA HMC bAL�A ;>= A�L RU9<= K ; [ RUT H R LWO ;>= HMC R B�CDO TrT O V EGApu4HJO-C =W9 A.E R B 9 [ 9 AE<E<A � \
L RU9G= K ; [ RUT H R LWO ;>= [ RU;Si BUKSCDO V E<A�u4HJO-C =W9 A T O =>bA C 9 AE<EGA �}l ?¨ = CDO d A CDL P AL��SAKSC 9 L =W9 ^YKSAL�BUK 9<P&bA AL
(�������������� �"!#�%$'&(� �*)�+,�.- �%!'�#/0&1$'+��2$'��!'+3+�45$6+278+��2$'�:9+�+<;��%!6�.- &(�=$'+2!'>?9+@)�&�� &1!'+A)�+,��� �"�B�%��+�4?�%!'&�+2�C$C9+24?� �

>D�%$C9+�!'&�+2�FEG$'+��(4IHC�"+�(+JLKLMONPEGH=�0&P4Q���=$IR�+@� �"�����";S;0�(�04T+2UV�@� ��+24WH=�0+�(+�4I��� �"�B� � +�4V)�+;"!'� � !#� >>D�X$'&(���
)"+24Y;�!'�=��+�4Q4Q+���!'4�E���� >>+L�.- � 4Q4Q+�>ZR0�(+���!�+�$��(+I[�\



��� ���������
	 � � ����� � ��������	�� �"!��	$&%'� ���
	��	* �&,��
��������	�����	�� � �

HJO-CXE g K =W9 E 9 LWO = AKMC'A = HJO-CXEGAL�[ RU;c= C}O 9<;c= AL T O =>bA C 9 AE<EGAL�u[ O-C}O�[ =>bA C 9 LWO =W9GRU;:P ALX[ RUT H R LWO ;c= L
E R B 9 [ 9 AE<L�A =�T O =>bA C 9 AE<L � A =r= A T H R CWAE<EGALFuE�O = A ; [@A�A = � R K¦[ O P A ; [@A � \ �c7S�P� ��¾ A _ A[ = KSA�EGA
HJO-C =W9G=W9GRU;M; A T A ;c= u PM9 L = C 9<V K =W9GRU; A =�R C PMRU;M; O ; [@A T A ;>=}��P AL R H bA CDO =W9GRU; L P KhB�CDO-HJ�MA O�EGB R-�
C 9<= � Tp9 ^YKSA�LDKSCXEGAIB�CDO-HJ�SA T O =YbA C 9 AE l � g A@e bA[ K =W9Gj�R H =W9<Tp9 L bAIB bA ;&bA C bA¹H R KMC�E<ALX[ RUT H R LWO ;c= L
HMC R B�CDO TpT O V E<ALzA = E<A	[ RfP A��	� � � L�� ;c= � bA =W9 LWO V EGA�B bA ;zbA C bA�H R KSC(EGAL"[ RUT H R LWO ;>= L"[ RU;fi BUK �
CDO V EGAL8L RU;>= CWAL�H�A[ =W9Gd A T A ;>= [ RUT H 9 E bAXA = L�� ;>= � bA =W9 L bA�HJO-C P AL R K =W9 E<L�[ R CWCWAL�H RU;MP O ;>= L l � A
= O V E<AO�K J-llP C bALDK T A�E g¸bA d O�E<KMO =W9<RU;rP A�E g A ;cdf9 C RU;M; A T A ;c=z�>7S���	��¾ [ RUTrT A R K =W9 E P A�[ RU; [@A H �
=W9GRU; [ RU; � RU9<;c= A�L�AE RU; E<AL.[@C 9G= ?A CWAL�HMC bAL�A ;>=>bAL P O ; L.E<OFL�A[ =W9GRU; J-l�J-l)(Sl � A�B�CDO ;MP O d O ;>= O-B�A
P AN[@A = A ;>dY9 C RU;M; A T A ;>= AL = E g K =W9 E 9 LWO =W9GRU;IPZg K ;FT mA T A TXRYPZ?AE<A'H�A ;MP O ;>=)=�R K = AL�EGAL bA = O-H�AL
P A.E�OX[ RU; [@A H =W9GRU;Zl

����� d J-llP nZ� RU; [@A H =W9GRU; [ RU; � RU9�;c= A'O d A[ �c7M���	��¾
� V`g e��^kV�^ f	��i^�
pX� 
2XOe g�fI� ��I�������
ªfH bA[ 9ai [ O =W9GRU; A =�TXRfPzbAE 9 LWO =W9GRU; B	CDO-HJ�SA�s R�=)P A PSRU;M;&bA AL�H R KSC

E g O�EGB R C 9G= � T ApuE<O ; BUO-B�AL	L�� ; [D�SC RU; AL � �
B�CDO-HJ�SA PZg²R H bA C}O = AKSCDL)H R KSC
E g O-CD[D� 9G= A[ = KSCWA

n O-C =W9<=W9GRU;M; A T A ;>= D+O ; KSAE]\MO�K =�RUT O =W9 ^>KMA R K�BUK 9<P&bA
ªf� ;>= � ?AL�A T O =>bA C 9 AE<EGA8A = [ RUT H 9 E<O =W9GRU; B bA ;zbA CDO =W9GRU;¹P K���� � � L = CDKM[ = KSCDAE

L�� ;>= � bA =W9 LWO V EGA8H R KSC)EGAL)[ RUT H R LWO ;>= L
CWA[ RU;fi BUKSC}O V EGAL(A =�P A.E g A@e bA[ K =W9Gj
R H =W9<Tp9 L bA�\ML R KML)E<O j4R C T A PZg K ;
[ RYP A � L R KSCD[@A�u��	\MO�LDL�A T'V EGAKSCDL � H R KSC
EGAL)[ RUT H R LWO ;>= L"HMC R B�C}O TpT O V EGAL

ª 9<T KJE<O =W9GRU; A =)d O�E 9<P O =W9<RU; « ;>=>bA B�CDO =W9GRU;¹P AL R K =W9 E�L P A8HMC bA PM9 [ =W9<RU;
P A8H�A C jqR C T O ; [@A = A T H R CWAE<E<A � O ; O�EG�YLWA
A =)d�bA C 9Gi [ O =W9GRU;�j4R C T AE<E<A�O�K ;M9Gd AO�K
L��YL =@?A T A�O d A[�EGAL"A ;>dY9 C RU;M; A T A ;>= L P AL
E<O ; BUO-B�AL�LW� ; [}�SC RU; AL

« ;>=>bA B�C}O =W9GRU;+Pmg²R K =W9 E<L � RUT H 9 E�O = AKSCDL(L�H bA[ 9ai ^YKSAL"H R KSC
E g A@e bA[ K =W9<j�P AL)[ RUT H R LWO ;>= L
HMC R [@ALWL�AKSCDL.uE R B 9 [ 9 AE � A =)R K =W9 E<L P A
�(¨�S#H R KSC)E<O�B bA ;&bA CDO =W9GRU;�P AL �w3�/]2<|<¥/]¥
P A.[ RU;fi BUKSC}O =W9GRU;�P AL)[ 9 CD[ K 9G= L ?O�HJO-C =W9 C
P KI�	� � � u T O =>bA C 9 AE �
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< KSAE�^>KSAL�L��YL =@?A T AL P A'[ RU; [@A H =W9GRU;¹P A'LW�YL = ?A T AL	H�A C T A =�= A ;>= \�O�[ = KSAE<EGA T A ;>= \wE�Op[ RU; [@A H �
=W9GRU; [ RU; � RU9<;>= A T O =YbA C 9 AEq��E R B 9 [ 9 AE.A = L RU;§9�T HJE<O ;>= O =W9GRU; � bA =>bA C R B ?A ; A�u4HMC R [@ALWL�AKMCDL�HMC R-�
B�CDO TpT O V EGALpA = [ 9 CD[ K 9<= LpL�H bA[ 9 O�E 9 L bAL �}l � O�HJE<KMHJO-C =XP AF[@AL L��fL =@?A T ALIL RU;c=�V O�L bAL LWKSCrEGA
HJO-CDO PJ9 B T A PZg K ; A�LWH bA[ 9ai [ O =W9GRU; L 9<T HJE<A¹O�LWL R [ 96bA A ?O:K ; L�AKME8E�O ; BUO-B�A P A�LWH bA[ 9ai [ O =W9GRU;
A��(� 9hGOG \M� R L G��pR�l � A8HwO-CDO PM9 B T A P A8L�H bA[ 9Gi [ O =W9GRU; CWA@s ?A = ANE g O-HMHJE 9 [ O =W9GRU;f� [ 9GV EGA�\cE<O�^YKSAE<EGA	AL =
L R K d A ;>=(R C 9 A ;>=>bA A � [ RU;c= CpmR E<A l �&A =�= A8O-HMHMC R [D�MA�\f^YK 9 HMC bAL�A ;>= A.K ;�9�T H R C = O ;c= H R�= A ;c=W9 AE�O ; O �
EG� =W9 ^YKSA�\H�A C T A =�Pmg O�K =�RUT O =W9 L�A C�EGAzHJO-C =W9G=W9GRU;J; A T A ;>=�T O =>bA C 9 AEq��E R B 9 [ 9 AE]\�E g O ; O�EG�fL�A j4R C T AE<E<A
P AL(HMC R HMC 96bA =>bAL = A T H R CWAE<E<AL R K�E g²R H =W9<Tp9 LWO =W9GRU; A ;�jqRU; [ =W9GRU;�P AL"[ RU;>= CDO 9<;>= AL = A T H R CWAE<EGAL
A ºm��Q D GO�OR�l��Ng O�K = CWAL R K =W9 E<L P A�[ RU; [@A H =W9<RU; A n�=�R�GOG \ no=�RWHOH \�º��!Q D GO�IR HJO-C = A ;>=pPZg K ; A
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�GFIHKJMLONCFQPMPMRKPTS	FINCLVUKNCFWHYXMZ[LVU\FQP]X^RKU	F_Pa`FQbaR	FQUKNCFcSedgf?NCXMZ[LVUYPhbaRKZiX]Jjf?UYP]klL?JnmoFQUpXhRKU\FQUOqP]FQmsrYt[FuSKFuP]H,`FQNWZwvxNWfyXMZzLVUKP{SA`FQNCJjZzX]FQP�S	Fuk|f~}NCLVU�U	LVUOq�k|L?JjmoFQtztzF?�?FQURKU	FEPMHA`FQNWZwvxNWfyXMZ[LVU�S�`FWXMf?Zztzt�`FWFbaRKZGH�FQR	X mFWX]JjF�Z�moHYtzf?U�X�`FWF?�~��FQP�f?NCXMZ[LVUYP�Z�UpX]FWJjm�`FQSYZzf?Z[JMFQP�P]LVUpX�U	L?Jjmf?t[FQmoFQU�X�NWfyJjf?NCXa`FWJjZ�P�`FWFQPHYfyJTRYU	F�X]Jjf?UKP]k|L?Jjm�fyXMZ[LVU'SedgRKU	F<S	FQPMNCJnZ[HKXMZ[LVU�HYtzRYP�fyrYP]X]Jjf?Z[X]F<FQU'RKU	F�S	FQPMNCJnZ[HKXMZ[LVU�HYtzRYPSA`FWXMf?Zztzt�`FWF A L ����� G��pR �O�AF�HKJMLONCFQPMPMRKPAS	F�NCLVUYNCFWHKXMZ[LVU�S	LVZ[X mFWX]JMF�rYf?Pa`F�PMR	JAS	FuJjFWHKJa`FQP]FQU�XMfyXMZ[LVUKPm�fyXM�A`FQm�fyXMZ�b�R	FQm�FQUpXsHKJa`FQNWZzP]FQPW����ZzUYPMZ���tzf���`FWJjZ[vxNWfyXMZ[LVU<FWX�t�f�m�ZzP]F�FQU�NCL?JMJjFQP]H�LVUKSKf?UKNCF�S	Ftzf�SKFQPMNCJjZ[HKXMZzLVU�ZzUKZ[XMZ�f?t[F�H�FQR	�?FQUpX mFWX]JMF�JO`FQf?t�ZzP�`FWFQP��f�HYfyJMXMZzJ�Sed�LVR	XMZ�tzP�S	LVU�X�tzf�H~FWJjklL?Jjmf?UKNCFEFQP]X  fyJjf?U�XMZ[F?�
��U¡P]¢OP]XC�FQmoF�FQmsrYfyJjbaR�`F�X]FQmoHxP�JO`FWFQtOH�FQR	X mFWX]JjFASA`FQNCJjZzX��f�SKZw£u`FWJMFQUpXMP¤UKZz�?FQf?RO¥�SedgfyrYP¦qX]Jjf?NCXMZ[LVUG�O��fsPMHA`FQNWZwvxNWfyXMZ[LVU�f?RO¥�UYZ[�?FQf?RO¥HYt�RKP�`FQt�`FW��`FQP¡§:¨ª©K¨Q«¬®�¯�® FWX�°�± ¯ i ±³²´« ®�¯�®�µ «�¶y·l¸{H~FWJMqmoFWXEf?R�NCLVUKNCFWHYX]FQR	JES	FiS�`FQNCJjZ[JMF�X]LVR	X]F�t�fsk|LVUKNCXMZ[LVUYUKf?tzZ[Xa`FiSKR�P]¢OP]XC�FQmoF?�YPMf?UKP�PQd�LaNWNWR	H�FWJ�S	FQPSA`FWXMf?ZztzPANCLVUKNCFWJjUYf?UpX,t�dgZzmoHxtzf?UpXMfyXMZzLVUm�fyXa`FWJjZ[FQt�t[F�S	FQPANCLVmoH�LVPMf?U�XMP,R	XMZztzZzPa`FQP{H�LVR	J{tzfsS	FQPMNCJjZ[HKqXMZ[LVUe� � f?NCFT�ftzf�NCLVm�HYt[FC¥	Z[X�`F¡NCJMLVZ�PMPMf?U�X]FsS	F¡NCF�X¹¢aH�FsS	FsP]¢aPMXC�FQm�F?��Z�teFQP]X�PMLVRK�Kf?Z[XMfyrYtzF�S	F�t[FSA`FQNCJjZ[JjFuFQm�X]FWJjmoFQP,SedgRKU�t�f?U   f   F�SKF�P]H,`FQNWZwv~NWfyXMZ[LVU�FC¥{`FQNWR	XMfyrYtzF?�ObaRKZKPMLVZ[X�NWfyHYfyrxt[F�Sed�FC¥OHKJjZ[qmoFWJut�fsk|LVUKNCXMZ[LVUYUKf?tzZ[Xa`F�SKR�P]¢OP]XW�FQmoF?�~fQ�?FQN�RYU	F�P�`FQm�f?U�XMZzb�RKF�H�FWJjmoFWX]XMf?U�XEtzfoPMZzm¡RKtzfyXMZ[LVU�S	FP]LVU�k|LVUKNCXMZ[LVUYU	FQmoFQU�XEFWXut�dgf?R	X]LVmfyXMZzPMfyXMZ[LVUºSYR�HKJMLONCFQPMPMRKP�S	FsNCLVUKNCFWHKXMZ[LVUe�
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��UTJO`FQf?tzZzX�`F?�Gt�d�FQUKP]FQmsrYt[F�S	FQP�L?H,`FWJjfyXMZzLVUKP�ZzmoHYtzf?U�XMfyrYt[FQPQ�YNyd�FQP]X¦q��fq¹SKZ[JjF?��tzFQPuL?H,`FWJjfyXMZzLVUKP�H�LVR	Jt[FQPjb�R	FQt�t[FQP�Z�tYFC¥	ZzP]X]FiS	FQP,L?H,`FWJjfyX]FQRKJjPENCL?JMJMFQPMH~LVUYSKf?UpXMPAFQP]X�tzZ�m�Z[X�`F?����LVR	JEPMHA`FQNWZwvYFWJEt�dgfyHKHxtzZzNWfqXMZ[LVUG�VZztOk|f?RKX{S	LVUKN�SA`FQNCLVmoH�LVP]FWJ,P]LVU�f?t   L?JjZ[XM�KmoF�FQUX]FWJjmoFQP�SKFuNCFWX{FQUKPMFQm�rYtzFESed�L?HA`FWJjfyXMZ[LVUKPZzm�HYtzf?U�XMfyrYt[FQP�� ����� ��� �

��f�S�`FQNCLVmoH�LVPMZ[XMZ[LVU�SGdgRKU�HKJML?rYt��FQm�F�FQU�HKJML?rxt:�FQmoFQP(HYtzRYP�H�FWXMZ[XMP�H~FWJnmoFWX�S	FQP   f?ZzUYPPMRKJ�t[F�HKJMLONCFQPMPMRKP�S	F�NCLVUKNCFWHYXMZ[LVUe���{USA`FQNCLVRKHYf?UpX�t[FuHKJML?rYt��FQmoF?�aLVU�k|f?NWZzt�Z[X]Futzf�Ja`FQR	XMZztzZzPjfyXMZ[LVUS	FQP�HYfyJMXMZzFQP�SedgRYUhNWZ[JnNWRKZ[XuSA`F �³�f�SA`FQNCJnZ[X]FQPW����d�FQP]X�t[F�HYJjZzUKNWZ[H�F"!]SKZ[�OZzP]FWJ�H�LVR	JuJO`F   U	FWJ$#O���{d�FC¥�qHYtzLVZ[XMfyXMZ[LVU�SKF{tzfEJO`F   RYtzfyJjZ[Xa`F,SedgRKU�f?t   L?JnZ[XM�KmoF{UKLVRKPGH�FWJjmoFWX�S	F{HKJjLyvYX]FWJ�S	FQP�P]H,`FQNWZwv~NWZ[X�`FQP�S	FQPfyJjNn�KZ[X]FQNCXMR	JjFQPEJO`F   RKtzZ��FWJjFQPufvxUºSKF�k|f?NWZ�tzZ[X]FWJ�LVRºSedgf?m�`FQt�Z[L?JMFWJ�tzFQR	J�HKJMLONCFQPMPMRKPuS	F�NCLVUKNCFWHKXMZ[LVU
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.�/102/30 � 8 �4 �)576 ��8�9$53: :
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��f�PMHA`FQNWZwvxNWfyXMZ[LVUTH~FQRKX,PMF�k|f?ZzJMFiHYfyJut�dgZ�UpX]FWJjm�`FQSYZzf?Z[JMFiS	FQPEt�f?U   f   FQPuHYJMLaNx`FQSKRKJjf?RO¥H�LVR	J�t�fIS	FQPjNCJjZ[HKXMZ[LVU LVR tzf_P]H,`FQNWZ[vxNWfyXMZ[LVU�S	FQP�P]¢OP]XC�FQmoFQP�m�Zw¥OX]FQP<§ ,�� ��� f?PMP]LONWZn`F �fIRKUX]Jjf?SKRYNCX]FQR	Jo���(����� (;,;��(�� (6� � � ¶²�� � ¶² ® � � � ���*A � ¸	�¤S	FQP¡tzf?U   f   FQPoU	LVUOq�HYJMLaNx`FQSKRKJjf?RO¥§ #YL?XSKFºS	LVUKUA`FWFQP�P]¢aUYNj�	JMLVUKF³¸
��S	FQPtzf?U   f   FQPP]¢OUKNj�KJMLVU	FQP��(LVR7S	FQPoLVR	XMZzt�PoNCLVm�moF = 9)5�

> 3 ?  � � � � ��� �uH�LVR	JTt�f P]H,`FQNWZwvxNWfyXMZzLVU S	FIP]¢aPMXC�FQm�FQPW����FQPht�f?U   f   FQPhPM¢aUKNn�	JMLVU	FQPhNCLVUKP]XMZwqXMR	FQU�X�RKU	F�fyHKHKJjLaNn�	F�JjZ   LVR	JMFQRYP]F�SKFºNCLVUKNCFWHKXMZ[LVU S	FºPM¢aP]XW�FQmoFQP�Ja`FQf?NCXMZ[k|PQ���ªt�PsH�FWJjm�FWX]X]FQUpXtzfhP]HA`FQNWZwvxNWfyXMZ[LVUG��tzfT�f?tzZ�SKfyXMZ[LVU<FWX�tzfºm�Z�P]F�FQU � R	�aJMFSedgfyHKHxtzZzNWfyXMZ[LVUKP�PMR	JsSKFQP�m�f?Nn�KZzU	FQPmoLVU	L�LVR m¡RKt[XMZwq�HYJMLaNCFQPjP]FQR	JjPsFWX�PMR	J�S	FQPoNWZ[JjNWRYZ[XMP�P]HA`FQNWZwvxbaR	FQP�§:�����]��FWX��³LVR NCLVm�H~LVPjUpXMPHKJML   Jnf?m�m�fyrYt[FQP�¸ � ��FQt � (-� �
��dgR	XMZ�tzZzPMfyXMZ[LVU�SedgRKU tzf?U   f   F_S	F<P]H,`FQNWZwvxNWfyXMZzLVU�klL?JnmoFQtzt[F^H�FWJjmoFWX�S	F<NCJa`FWFWJhRKUKFS	FQPMNCJnZ[HKXMZ[LVU�HKJO`FQNWZzPMFºb�RKZAH�FQR	X ?FWX]JMFTPMZ�msRKt�`FWF?���,FQtzf�f?ZzS	F�t[F�NCLVUKNCFWHKX]FQR	J��f<S�`FWX]FQNCX]FWJ�FWX^�fNCL?JMJjZ   FWJ�S	FQPo`FW�?FQUpXMR	FQt�t[FQP{FWJjJMFQR	JjP(k|LVUKNCXMZ[LVUYU	FQtzt[FQP�Se�FQPAt[FQP{HKJMFQm�Z��FWJMFQP�`FWXMfyH~FQP,S	F�NCLVUKNCFWHKXMZ[LVU

� (;,�� 8'� �2��f?UKP�t[F�NWf?S	JMFsS	F�NCF�X]JnfQ�yf?Zzt��KRKU	FsfyHKHYtzZzNWfyXMZzLVU�H~FQRKX ?FWX]JjFsP]H,`FQNWZwv�`FWF�SKZ[JjFQNCX]FQmoFQUpXP]LVRKP�tzfEk|L?JjmoFASedgRKU   JnfyHY�	F #xL?X�S	F{SKLVUKU�`FWFQPW�HYfyJ�t�dgZ�UpX]FWJjm�`FQSYZzf?Z[JMF{SKF�t�dgZzU�X]FWJMk:f?NCF   JjfyHY�YZzb�RKFS	F � © µ � ��� LVR¡HYfyJ�t�dgZzUpX]FWJnmI`FQSKZzf?Z[JMF�SedgRKU�SKFQP�t�f?U   f   FQP¤P]¢aUYNj�	JMLVUKFQP�FQU�R	XMZzt�ZzPMf?U�XGt[F�k|L?Jjm�fyXNCLVm�m¡RKU ���=� ��f?t � ��� �
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��f�moLOS�`FQtzZzPMfyXMZzLVU'FQP]X�t�dgf?NCX]F S	F�JMFWHKJO`FQP]FQU�X]FWJ<k|L?JjmoFQtzt[FQm�FQUpX^RKU PM¢aP]XW�FQmoFcLVR RKU6P]LVRKP¦qP]¢OP]XC�FQmoF?� �U\m�LaSe�FQt[FIFQP]XTRKUKF<klL?Jjmf?tzZzPMfyXMZ[LVU'SKR HKJMLONCFQPMPMRKPTS	F_SA`FQNCLVmoH�LVPMZ[XMZzLVU'S	F�tzfk|LVUKNCXMZ[LVUKUKf?t�Z[X�`F¡SedgRYUhP]¢OP]XW�FQmoFoFWX�SKR^JjfyHKH�L?JMX�FQUpX]JMFot[FQP�NCLVmoH�LVPMf?U�XMPib�RYZ�t�dgZ�UpXW�F   JMFQU�XW���UmoLOS��FQt[F<H�FQR	X ?FWX]JMF ¯ ¶O«7! �®�¯ ¶O« (��)� ® §:RKU�FQUKPMFQm�rYtzF�SKF�S�`FQNWtzfyJjfyXMZ[LVUKPhPMR	Jºt[FQP�HYJML?HKJjZ�`FWXa`FQPSKR�PM¢aP]XW�FQmoF?�¤NCLVm�moF�PMfºk|LVUKNCXMZ[LVUYUKf?tzZ[Xa`F�LVRIP]FQPsSYZzmoFQUKPMZzLVUKP�HY�p¢OPMZzbaR	FQPn¸n�eLVR °�± µ ¨Q«:² � °´« ( �§:SA`FCvxUKZzXMZ[LVU SedgRKUKFºHKJMLONY`FQSKR	JMFTZ�U	klL?Jnm�fyXMZzbaR	Fºb�RYZEZzm�Z[X]FºRYU FQUKP]FQmsrYt[FhS	FºHKJML?HYJjZn`FWX�`FQP�SKRP]¢OP]XC�FQmoF³¸n�¤�GFQP�m�LaSe�FQt[FQP¡NCLVUKP]X]JnRKNCXMZ[k:P�P]LVU�X�k|Ja`FQb�R	FQmmoFQUpX¡R	XMZztzZ�P�`FQPiH�LVR	J�S�`FQNCJjZ[JMF�t[FNCLVm�qH�L?JMX]FQmoFQU�X{SedgRKUP]¢aPMXC�FQm�FuFQU�JO`FWH�LVUKPMF¡�f�RKU�PMXMZzmsRYtzRKP�FC¥aX]FWJnU	F?�O�AFQP�moLOS��FQt[FQP{P]LVU�X{fyHKH�FQt�`FQP
¯ ±!��¬® · ® ¨ ® � �® ° � «�¶!"V· ® ¨W�	�GFQPAmoLOS��FQt[FQPAFC¥{`FQNWR	XMfyrYtzFQP�P]LVUpX,f?RKPMPjZYfyHKH�FQt�`FQP,¨ ( ¯ � ·�¶O« ( ± µ ¨(FWXAPMLVUpXNCLVUKP]X]JnRKZ[XMP��foHYfyJjXMZ[JESedgRKU�moLOSe�FQt[F�SKF�NWf?tzNWRKt�� �{X]L6�-� � �

�U�moLOSe�FQt[FAklL?JnmoFQt�SKFW��Jjf?ZzX�NCLVUKPjZzP]X]FWJ¤S	FQP¤NCLVmoH�LVPMf?UpXMP¤PMRYZ[�f?U�XMPW�yP]FQt[LVU �{S!#,fyJjSKPFWXuf?t�� � �����¤��� # � �
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� RKU	F,P]HA`FQNWZwvxNWfyXMZ[LVU¡k|LVUKNCXMZ[LVUKUKFQtzt[F?�³SA`FQNCJnZ[X]F�P]LVRKP¤tzf�klL?Jjm�FASedgRYU�FQUKP]FQmsrYt[F,S	FAJMFQtzfyXMZ[LVUYPZzmoHYtzZ�NWZ[X]FQP�LVRºFC¥OHYtzZ�NWZ[X]FQPW�YNCLVU�X]FQUKf?U�X�SKFQP�ZzUKklL?JjmfyXMZ[LVUKPEPMRKJ�t[FQPuFQUpX]JO`FWFQPW�et[FQP�P]L?JMXMZ[FQPFWXut[FQP�`FWXMfyXMP�ZzU�X]FWJjU	FQPES	F�t�dgfyHKHYtzZzNWfyXMZzLVU �

� RKU_FQUYP]FQm�rxt[F�S	F�HKJML?HYJjZn`FWX�`FQP��f�?FWX]JMF�JMFQP]H�FQNCXa`FWFQPW�(SA`FQNCJjZ[X]FQPoPMLVRKPst�fºk|L?JjmoF�SedgRKU�FQU	qP]FQm�rxt[FiS	F�JMFQtzfyXMZ[LVUKPAFQU�X]JMF�t[FQPAFQU�X]Ja`FWFQPW�Yt[FQP�P]L?JjXMZ[FQP,FWX�t[FQP`FWXMfyXMPuZzU�X]FWJjU	FQP�S	F�t�dgfyHKHxtzZwqNWfyXMZ[LVU �

� RKU FQUKPMFQm�rYtzFºSedgZzUKSKZ�NCFQPoS	FºH�FWJMk|L?Jjm�f?UKNCF?�{SA`FQNCJnZ[XMP�PMLVRKPtzf�klL?Jjm�FTSedgRKU FQUYP]FQm�rxt[FSed `FQb�RKfyXMZzLVUKPW�GbaRKZ�`FW�f?tzRKFWJMLVUpX�t�f�baRKf?tzZ[Xa`F�S	Fotzf�NCLVUKNCFWHKXMZzLVU<FQU�X]FWJjmoFQPiS	FoNCL ?R	XW�GSKFvxfyrYZztzZzX�`F?�KSKFi�aZ[X]FQPjP]F?�YS	FiXMf?Zzt�t[F?�KS	F�NCLVUKP]LVmm�fyXMZ[LVUe�KFWXMNy� �
� RKU�FQUKPMFQm�rYtzFuS	FuNCLVU�X]Jjf?ZzU�X]FQP,S	FQP{ZzUYSKZzNCFQP�S	FuH~FWJjklL?Jjmf?UKNCFQPW��SA`FQNCJnZ[X]FQP�PMLVRKP{tzf�klL?Jjm�FSedgRKU�FQUKP]FQmsrYt[F�SGdgZzU�`F   f?tzZ[Xa`FQPW�

�UºmoLOS��FQt[F�S	FiNWf?tzNWRKt�FQP]XERYU�FQUKP]FQmsrYt[FiS	F"!]t[LVZzP�S	F�HY��¢OPMZzbaR	F�#�b�RKZ   LVR	�?FWJnU	FQUpXt�dgZ�UpX]FWJjf?NCXMZzLVUIS	FQP¡NCLVmoH�LVPMf?U�XMP�SKf?UKP�tzF�moLOS��FQt[F?� �ªt{¢�fTHYt�RKPMZ[FQR	JnPimoLaSe�FQtzFQPsNWfyHYfyrxt[FQPsSKFSA`FQNCJjZzJMF�tzf�k|LVUKNCXMZ[LVUKUYf?tzZ[X�`F�SedgRKU�P]¢OP]XW�FQmoFsFQm�rYfyJnb�RA`F@� ( , � 8 � �{���¤��� # � �
� ��� § � ( ¨W°M² ® « ��� ®�µ « � `FW��`FQU	FQmoFQU�X�SKZzPMNCJMFWXn¸��xNCF¡moLaSe�FQtzFsFQP]X�rYf?Pa`F�PMR	J�tzF�X]FQmoHYPQ� ��Nj�Kf?baR	F `FW��`FQU	FQmoFQU�X¡FQPMX�f?PMP]LONWZn`F�RKUKFI`FWXMZ�b�R	FWX]X]F�X]FQmoH�L?JMFQtzt[FoX]L?XMf?tzFQmoFQUpXsL?JjS	LVUKUA`FWF?�b�RKZxZzUKSKZ�b�R	F�t�dgZ�UKP]XMf?U�X{SKRSA`FQNWtzFQUKNj�	FQm�FQUpX�S	F�t�d `FW��`FQU	FQmoFQU�XW�	�GF�m�fyX�`FWJjZ[FQt�U�RYmI`FWJjZzbaR	FFQP]X{U	L?Jjmf?t[FQmoFQU�X¤PjZzmsRYtn`F�HYfyJ�t�dgZzU�X]FWJjm�`FQSKZzf?ZzJMFASKFENCFWX]X]FufyHKHKJMLONj�KF?�V��fimoLOS�`FQtzZzPMfyXMZzLVUHYfyJ � � H~FQRKX�NCL ?R	X]FWJ¡Nn�	FWJ��fTNWf?RKP]F�SKF�tzf�HY�Kf?PMFSed�L?JjS	LVUYUKf?UKNCFQmoFQU�X�S	FQP�XMZ�m�rKJjFQPX]FQmoH�L?JMFQtzPW�´baRKZyH�FQR	X ?FWX]JMFAt[LVU   R	F?�>���hFQP]X�fyHYHKJML?HKJjZ�`F��f�tzf�moLOS�`FQtzZzPMfyXMZzLVU�S	F{P]¢OP]XW�FQmoFQPSKZzP]X]JjZzrYR�`FQPW�?m�f?ZzP(tzfim�LaSA`FQtzZ�PMfyXMZ[LVU�S	FEt�fiNCLVUKNWR	JMJMFQUYNCF�JMFQP]X]FuSKZ���NWZzt[F?�y�GFEmoLOSe�FQt[F � �H~FQRKX�?FWX]JMFiP]H,`FQNWZwv�`F��fsHYfyJMXMZ[J,S	FQPAtzf?U   f   FQP ,(FWJjZzt[L   � � % � � � FWX�, �����{�O�{d�FQUp�OZ[JMLVUYU	FCqmoFQUpX � «¹±· ®�¯ ©TZzUpXW�F   JMF¡RKU�PMZzm¡RKtzfyX]FQRKJ ��� �

�	� ��% §
� ( µ ( « ® � «�¶O« ® 
 ¶�°"! ( µ~® � m�f?Nj�YZzU	F��f�`FWXMfyXMPuvxUKZ[F³¸"�KNCF�m�LaSe�FQt[F�NCLVUYPMZzP]X]F�SedgRYUFQUKP]FQmsrYt[FsSKFsP]¢Om�r�LVt[FQP�Sed�FQU�X]Ja`FWFº§:t[F�HKJjLaSKRYZ[XENWfyJMX�`FQPMZzf?U�S	FQP�FQUKP]FQmsrYt[FQP�S	F��yf?t[FQR	JnPS	FQP�PjZ   UKf?RO¥oSed�FQU�X]Ja`FWF³¸n�OSGdgRKUoFQUKP]FQmsrYt[F�S	FuPMZ   UYf?RO¥�S	FuP]L?JMXMZzFs§:t[FuHYJMLaSYRKZ[X(NWfyJMX�`FQPMZzf?US	FQP�FQUKP]FQmsrYt[FQPoS	F��yf?t[FQR	JjP�S	F�P]L?JjXMZ[F³¸n��SedgRKU�FQUKP]FQmsrYt[F�vxUKZ,Sedª`FWXMfyXMP�fQ�?FQNTRYU `FWXMfyXZzUKZ[XMZzf?t��GSedgRKU	F�k|LVUKNCXMZ[LVU�S	F�P]L?JMXMZ[F�b�RKZ�moFWX¡FQUINCL?JMJjFQP]H�LVUKSKf?UKNCFtzFQP�FQU�X]Ja`FWFQP�FWX¡tzFQP`FWXMfyXMP�ZzU�X]FWJjU	FQPufQ�?FQN�tzFQPEP]L?JMXMZ[FQPQ�KFWXuSedgRKUKF�k|LVUKNCXMZ[LVU���²�±	°"!Y¶ ( µ� �® «�¶O«�b�RYZemoFWXEFQUºNCL?J]qJMFQP]H�LVUKSKf?UKNCF�t[FQP�FQU�X]JO`FWFQPoFWX�t[FQP<`FWXMfyXMPoZ�UpX]FWJjUKFQPsf´�?FQN�tzFHKJMLONj�Yf?ZzU `FWXMfyXW���GFQP � ��%JMFWHKJO`FQP]FQU�X]FQUpX   JjfyHY�KZzbaR	FQmoFQU�X�RYUhP]¢OP]XW�FQmoF?��PMLVRKP�tzfk|L?JjmoF�SedgRKUhFQUKP]FQmsrYt[F�Sedª`FWXMfyXMPFWX�SGdgfyJjNWPW�eb�RYZ�ZzUYSKZzbaR	FQUpX�tzfX]Jnf?UKPMZ[XMZ[LVU^SKR^P]¢OP]XC�FQmoF�SedgRKU\`FWXMfyX��f�t�dgf?R	X]JMF?��FQU^klLVUYN�qXMZ[LVU�S	FQP�`FW��`FQU	FQmoFQU�XMP¡FC¥aX]FWJjUKFQPW����FQP � ��% P]LVUpXsfyHKHKJML?HKJnZn`FWFQPiH�LVR	J�moLOS�`FQtzZzP]FWJ�S	FQPNCLVmoH�L?JMX]FQmoFQU�XMPPa`FQbaR	FQUpXMZzFQtzPW��m�f?ZzP�FQt�t[FQPoU	FºP]LVU�XoHYf?P�ZzUYSKZzbaR�`FWFQPsH�LVR	JomoLOSA`FQtzZzPMFWJt[FQPsNCLVm�H~L?JjX]FQmoFQUpXMPoNCLVUYNWR	JMJMFQU�XMP�LVR�t[FQP¡mI`FQmoLVZ[JMFQPQ��S ?R�f?RIHKJML?rYt��FQmoF�S	F�t�d�FC¥aHxt[LyqPMZ[LVU�Sedª`FWXMfyXMP�� �{������� # � �´�{d�FQUp�OZ[JMLVUYU	FQmoFQU�X � «¹±· ®�¯ ©�R	XMZztzZzPMF�S	FQP � ��%��YZn`FWJjfyJjNj�YZzb�RKFQPW�mI`FQtzf?U   `FWFQP�fQ�?FQN¡t[FQPEmoLOS��FQt[FQP #YL?X�S	F�S	LVUKUA`FWFQPW� ���7LVRºP]¢OUKNn�	JMLVU	F �³JO`FQf?NCXMZ[k��

� ��� §:PM¢aUKNn�	JMLVU	F �³JO`FQf?NCXMZzkn¸��ANCFhmoLOSe�FQt[FhFQP]XrYf?Pa`F^PMR	J�tzf�P]¢OUKNj�KJMLVUKZzPMfyXMZzLVU S	FºX]LVRKPt[FQP<`FW��`FQU	FQmoFQU�XMPoHYfyJsRYU	F�	L?JjtzL   F   t[L?rYf?tzF?�¤�AFQP<`FW��`FQU	FQmoFQU�XMP�PMZ�msRKtzXMf?U�`FQP�H�FQR	�?FQU�X
?FWX]JMF�X]L?XMf?tzFQmoFQUpXW��HYfyJMXMZzFQtzt[FQmoFQU�X�LVR_UKLVU�L?JjS	LVUYU�`FQPW����F�moLOS��FQt[F��)� FQP]X�NCFQtzRKZ�RKXMZwqtzZzPa`F�HYfyJ�t[FQPot�f?U   f   FQP�P]¢OUKNj�KJMLVU	FQPW�(X]FQtztzFQPob�R	F � ¨Q« ® ² ® ·�� � � ¨Q«:² ® � ��( & µ ¶y·�FWX � ²'&a±¨W��AFQP�tzf?U   f   FQP�S�`FQNCJjZ[�?FQU�X�t[FQPiP]¢OP]XC�FQmoFQP�PMLVRKPitzf�k|L?JjmoFoSedgRKU^FQUKP]FQmsrYt[F�SKF�m�LaSKRYt[FQPP]¢aUYNj�	JMLVUYZzP�`FQPW�YSed�FC¥{`FQNWR	XMZ[LVUhNCLVUKNWR	JMJMFQU�X]F��



� �.����� � 	 �	�V�  ��	�� ��� #B#

� ( � ��§   JjfyHY�KF #YL?X�S	F�S	LVUKUA`FWFQPn¸��~NCF�moLOS��FQt[F�R	XMZztzZzPMF�S	FQP   JnfyHY�	FQP�L?JjZ[FQU�X�`FQPQ�~LG�R�t[FQPPMLVm�moFWXMP�NCL?JMJMFQP]H�LVUKSKFQUpX�f?RO¥hNWf?tzNWRKt�PuFWX�t[FQP�fyJjNWP�NCL?JMJMFQP]H�LVUKS	FQU�X��f�S	FQP�Pa`FQbaR	FQUKNCFQPSGd `FW��`FQU	FQmoFQU�XMPiX]L?XMf?t[FQmoFQU�X�L?JjS	LVUKUA`FQPQ�YH�LVR	J�PMHA`FQNWZwvYFWJ�RKU	F�fyHKHxtzZzNWfyXMZ[LVUe�x�GFsm�LaSe�FQt[F
( � � SA`FQNCLVmoH�LVP]Fstzf¡klLVUKNCXMZzLVUKUKf?tzZ[Xa`F�FQU�f?NCXMZ[�OZ[X�`FQPEbaRKZ~X]Jjf?UKP]k|L?JjmoFQU�X�t[FQP�S	LVUKUA`FWFQP,FWXFQU #YL?XMP�S	FuS	LVUKUA`FWFQP�FQU�X]JMF�NCFQP,f?NCXMZ[�OZ[X�`FQPW����FQP�( � �'P]LVUpX�klJO`FQbaR	FQm�m�FQUpXAJMFWHKJO`FQP]FQU�X�`FQPSKFik|f~}NCLVU   JjfyHY�KZzbaR	F�FWXuZztzP,P]LVU�XEHYt�R	X>?L?X��KZn`FWJjfyJjNn�KZzbaR	FQPW�x�AFQtzf��?FQRKXESKZ[JMFibaRedgRKU�P]LVm�qm�FWX�SYR ( � ��H�FQR	XuJMFWHYJa`FQP]FQUpX]FWJsRKUhf?RKX]JMF   JnfyHY�	F¡L?JjZ[FQU�X�`F?��� !x±³²�±¨�� � � � 8'� FQP]XiRKUFC¥OFQmoHYtzF�Sed�FQU��aZzJMLVUKU	FQmoFQU�X   JjfyHx�KZzbaR	F�S	F{HYJML   Jjf?m�m�fyXMZzLVU�#YL?X�S	F�S	LVUYU�`FWFQPW�³L?JnZ[FQUpXa`Ff?R�X]Jnf?Z[X]FQmoFQU�XuSKR�PMZ   UKf?t~FWXES	FQP�Z�m�f   FQP�§
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\Y\/� ��� = . ���������	�
��� . �1=��� =���������� =�����������������

� ��!�)�# ��� ��� !�)1��
 %(� � � � ����� � ������ �I!A� #%! � � � � � ���H� %(�

� N \t� H _ S \ c \`b�� i ] V b L \`_ cvF�V b SUHQN _ c \�_p� RTSUj m\`_p\8f VXJML?V ] S \ J \ RTSUP/N \/|�mP _ P �/VXH ](^?� H��Gc \`_ V b SUHKN _iaZ\ R�Z\^] P b��?| k b H�R \ �[H _U\ R1SuLOP _Cb R�c	VXJYP/HQR \ cvFIP3L=L�NQH f P3SUHWVXR)LOP ] SUH f^b NQH \^]`|�f VXJJ \/2	( 4 � � �
��� HKJ � D�| ��P ] � �6� |�� � � � ��+� � �Y� |<2 � 9�� � � ���	� �6� | � �C� � ��R=H!UY`;� |�� �2% 4 >�4 B � �(+ � * U D � |
; � B:% � � � ���6� |�� �
	8� � #�\ R9UYX&� |�� � @� 63��� � &)( � ( # � � � � 4 >A( � * @
� # -����Y� | � � � � $ - UI\ � | � K�F �
FK B � E9- UYX6� |y\ S f 5 $�\`_ V b SUHQN _wf HWlON \ RTS b R \ P ],f j=HWS \`f S b	],\ iyZ\ R�Z\^] HQk b	\ c \ S � L \f VXR1S ] �VXN \`b	]w\ S
f j \ JYHQRxc \ c	VXR=R�Z\^\`_*0[\ S � HKH �Gc \`_ V b SUHQN _�_ L�Z\`f Hhg�k b	\`_wmPCc \`_ c	VXJYP/HQR \`_ c FIP3L=LONQH f P3SUHQVXRLOP ] SUHhq
f^b NKH \^],_^|3f VXJYJ \ 6 ( @ B86 � � .5��+&� |
�*��@ !�* @ � � - UI\ � |1&�>���( ; � � ) �$UY� |*� � 6 9 *"; @�� � � � $ �- U DO| E9- U D=|
� �# - UYXY� | 7 ( @ ��4�( ; � , - U D � | 2 � > 9���� E=� � UI\ � |�� % > * @� $ � * .5�$U | . �TU D � | 7 9�( ;I* � � E9- UI\�� |
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� N \ R	VXJel ]U\ NQHQJYHQSTZ\ c \u] Z\ LrZ\ SUHQSUHWVXR _^| k b HdL \^] J \ S8c \ c�Z\ S \^] JYHQR \^] N \Cf j \ JYHQR ft] HWSUHQk b	\
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8B>�%h)yTV'*7O./01%�Ez903<B'+>?'�%�0{<&0{)yTV>?7->?)+tn,/0{<&03,h%�03)+>�.�'�!$7-,=<-0@p?!$'*,�'+7->�L?0{037;./%�0|)�03,qgi%�!$7;.�' e01%�03,h<&0
g}>?46./!?%�'+,�>�.�'�!$7 ()(�~ C ()(]� 01. ()( � "

� &^)+0\8�!$'*7O.S<&0W<l9018J>�%�.S03,/.^)+0\L?%�>�8BA&0W<&0\%�03)+>�.�'�!$7-,S<-0\p?!$'+,�'+7->�L?0 Q IJL$#&%�0 
 & 
 � X��
� (=(�~ 03,�.P8-%�!:<-#-46./%�'+460 Q 4 �!?.n90 �/)�037;.0�OXl8B>�%S%�>�8B8�!?%�. e> ()(]� C
� (=(�~ 03,�.S46!$7-,/!$E5E5>�./%�'+460 Q 4 �!?.;90 �/)�037O.0�OXH8B>�%S%�>�8-8�!?%�. e> (=(]� C
� (=(]� 03,�.S46!$7-,/!$E5E5>�./%�'+460 Q 4 �!?.;90 ��%�>�8B'+<&0��OXF8J>�%S%�>�8-8�!?%�. e> ()(�~ C
� (=(]� 03,�.P8-%�!:<-#-46./%�'+460 Q 4 �!?.n90 ��%�>�8B'+<-0��OXF8B>�%S%�>�8-8�!?%�. e> (=(�~ C
� (=(]� 03,�.P8-%�!:<-#-46./%�'+460 Q 4 �!?.n90 �/)�037;.0�OXl8B>�%S%�>�8B8�!?%�. e> ()( � C
� (=( � 03,�.S46!$7-,/!$E5E5>�./%�'+460 Q 4 �!?.;90 �/)�037O.0�OXH8B>�%S%�>�8-8�!?%�. e> (=( � C
� (=( � 03,�.P8-%�!:<-#-46./%�'+460 Q 4 �!?.n90 ��%�>�8B'+<-0��OXF8B>�%S%�>�8-8�!?%�. e> (=( � C
� (=( � 03,�.S46!$7-,/!$E5E5>�./%�'+460 Q 4 �!?.;90 ��%�>�8B'+<&0��OXF8J>�%S%�>�8-8�!?%�. e> ()("� &


 &^)*>5gi%�!$7O.�' e01%�0 ()( ~ 03,/.�#-7&0Wgi%�!$7;.�' e01%�0 �/'+7:IJ7-'+0��:CF901.�>?7;. e>M)+>5gu!$'+,3CJ)+>�gi%�!$7;.�' e01%�02)+>�8B)+#B,
037w>?E5!$7O.q01.h)+>�8B)+#-,(037w>3p�>?)\<-#�L?%�>�8BA&0{>?)�L?!?%�'�.�A-E5'+Nn#&0 & �]!$#-%h4601././0{gu%�!$7;.�' e01%�0
�/'*7:IJ7-'�0��:C&'+)�g}>?#&.PL"9037l901%�01%\)�03,S,�'�L$7->?#:Dq<UT�037O./%:9010�� � � ~ C-� ��� ~ C-�$� � ~ 01.G�n�Y� ~ "

� 8B%�!n<B#-46./%�'+460\4O�!?.;90���%�>�8B'+<&0�� "'(=(]�

� � � � ~ � �/�$�Y� � Q � & � 
 X

� 46!$7B,/!$E5E5>�./%�'*460s4O�!?.;90���%�>�8J'+<&0�� "'()( �

� �%��� ~ � ���n� � � Q � & � � X

� 8B%�!n<B#-46./03#&%S4O�!?.;90��/)+037O.0� " )yT�037Op:'�%�!$7B7&03E�037;.

� �$� � ~ � � Q � & �6� X



��� k ��� ����� ���%� ��� � �����)�	�� ����� �� � ��� ������ ��� � �

� 46!$7-,/!$E5E5>�./03#-%G4O�!?.;90��/)+037O.0� " )yT�037Op:'�%�!$7B7&03E�037;.

� �:� � ~ � � Q � & ��� X
� &G)+>Mgi%�!$7;.�' e01%�0 ()("� 03,/.\#-7-0sgi%�!$7O.�' e01%�0 � I�7-'�0���& �]!$#-%r4601././0�gi%�!$7;.�' e01%�0?CU'+)]gi>?#&.�L]9037F901%�01%
)�03,S,�'�L$7B>?#:Dq<�T�037O./%:9010�� � � � CJ� ��� � C&�$� � � 01.^�:� � � "

� 8-%�!:<-#-46./%�'+460\4O�!?.n90 ��%�>�8B'+<&0�� " ()( �

� � � � � � �/�$� � � Q � & � k X

� 46!$7-,/!$E5E5>�./%�'+460s4O�!?.;90���%�>�8B'+<&0�� "'(=( �

� � ��� � � ���n� � � Q � & ��� X

� 8-%�!:<-#-46./%�'+460\4O�!?.n90 �/)�037O.0� "'()(�~

� �?� � � � �/� ��� ~ Q � & � � X

� 46!$7-,/!$E5E5>�./%�'+460s4O�!?.;90��/)+037O.0� " ()(�~

� �n�Y� � � ���%� � ~ Q � & ��� X
� &G)+>Kgu%�!$7;.�' e01%�0 (=( � 03,/.W#-7-0�gi%�!$7;.�' e01%�0 � IJ7-'+0���&���)og}>?#&.rL]9037l901%�01%�)�03,\,�'�L$7->?#:D <�T�037O./%:9010
� � � � C-� ��� � CB�?� � � 01.^�:�Y� ��"

� 8-%�!:<-#-46./%�'+460\4O�!?.n90 ��%�>�8B'+<&0�� " ()( �

� � � � � �c� ��� � Q � & 
 � X

� 46!$7-,/!$E5E5>�./%�'+460s4O�!?.;90���%�>�8B'+<&0�� "'(=( �

� �%��� � �m�%� � � Q � & 
 � X

� 8-%�!:<-#-46./%�'+460\4O�!?.n90 �/)�037O.0� "'()("�

� �?� � � � �/� ��� � Q � & 
 
 X

� 46!$7-,/!$E5E5>�./%�'+460s4O�!?.;90��/)+037O.0� " ()( �

� �n�Y� � � ���%� � � Q � & 
 � X
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��� ��� � & � k*" � 7;./01%�46!$7-7&06D&'�!$7h<-03,S#-7-'�.n903,S<-0s46!$7O./%��!$)�0W8�!$#&%S)�0 � � � gi>?46./!?%�'+,;90

� '*7-,�'yC e>x8B>�%�.�'�%�<&03,�903Nn,�& � & � 
 e> � & 
 � C�!$7 8�03#&.�'+7;./01%�46!$7-7-0346./01%5)�03,�#-7-'�.n903,�<&0
46!$7;./%Z�!$)�0 �),^~ C �-,l� 01. �), � CJ46!$E5E�0s)�0WE5!$7O./%�0�)+>�IBL$#&%�0 � & � k &

v >qIJL$#&%�0 � & � � %�018-%n903,/037;./0()yTV'+E58B)+>?7;.�>�.�'�!$7xE5>�.;901%�'�03)+)�0(<-# � � � gi>?46./!?%�'*,;90(46!?%��
%�03,/8�!$7-<B>?7O. e>W)*>W,/8H90341' IJ41>�.�'+!$7M>?)�L?!?%�'+.�A-E5'+Nn#&0H%�018-%:903,/037;.;9010r8B>�%F)+>�IJL$#&%�0 
 & 
?k & v 0^4�A&03E5'+7
<&0�<&!$7-7l90103,G03,/.G46!$7-,�.�'�.�#F90�<-03,^!?8H901%�>�./03#-%�,�gu%�!$7;.�' e01%�0�<&0sg}>?46./!?%�'+,�>�.�'+!$7 Q ( C	�[C�
|01.�:XH01.
<&03,l!?8H901%�>�./03#&%�,S46!$E��J'+7->�./!$'�%�03,H<l903)+'*E5'�.;903,H8B>�%P)�03,���!Y� ��./03,l037(8�!$'+7;.�'+)+) 903, " )+>���!Y� �+./0 e>2<&%�!$'+./0
<&0 ()( � ,1T�03,/.�46!$E�8�!$,;9010(<&03,\!?8H901%�>�./03#&%�,�46!$E��B'*7->�./!$'�%�03,�� �	��01.��;�;�-C])+03,\>?#&./%�03,���!Y� ��./03,
,/0\,/!$7;.S46!$E�8�!$,;90103,P./%�'�p:'+>?)�03E5037O.H<&03,P'+7;./01%�46!$7-7&06D&'�!$7-,F037;./%�0W)�03,l!?8l901%�>�./03#&%�,Sgu%�!$7;.�' e01%�0W<&0
g}>?46./!?%�'+,�>�.�'�!$7"& v 0K4�A&03E5'+7 <&0K46!$7O./%Z�!$)+0K03,�.246!$7B,/.�'�.�#l90K8B>�%�)�03,�#B7-'�.;903,2<&0K46!$7;./%Z�!$)�0 �-,^~ C
�-,l� 01. �-, � C-01.S8B>�%G)�03#&%�,P,�'+L$7->?#:DK<-0W46!$7O./%Z�!$)+0W�:C-�BC������ C���� &
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������� � & � � " ��%�>�8BA&0WE5>�.n901%�'�03)�gi>?46./!?%�'*,;90�<-# � � � Q '+E�8J)+>?7O.�>�.�'+!$7JX



����� ��� ����������� ��� � ���	�)��
�� �������
 � �����	�����������

v 0s.�> �B)�03>?#�� & � 8-%:903,�037O./0�)�03,H%n903,�#-)�.�>�.�,G<&0\)yTV'+E�8J)+>?7O.�>�.�'+!$7KEM>�.;901%�'�03)+)�0\g}>?46./!?%�'+,n9010
,�#-%^#-7 �� � ��� % � % 	������ � � � � � v <B# � � � 037O./%�0s#-7&0sEM>�./%�'+460 k�! k 01.^#-7hp?0346./03#&%�<-0
k 903) 903E�037;.�,1C�46!n<l903,G,�#&%����J'�.�,1C&037h#&.�'*)+'+,�>?7;.P)�03,H!$#&.�'+)+,P<-0"� � � 41' ��<-03,�,/!$#-,$#

� 46!$E�8B'+)+>�./03#-% ��%�& v #�' � %�)(+*-,�.0/21�3� ��� 354�687 �97:6<; � ,�= �?> � � 6A@ B�6A@ C CO<F901p?03)�!?8-8H90
8B>�%�D �
	 � � �FE � � �:G %� �IH � 6 �

� ,�'+E�#-)+>�./03#&% �0%�& v #J' � %�)(+*-,�.0/K1�3 ��% � 354�6L7 �97:6M; � ,�= �?> � � 6A@NBN6A@NC C�<F901p?03)�!?8-8H90
8B>�%�D �
	 � � �FE � � �:G %� �IH � 6 �

� ,/tn7;.�Al901.�'+,/03#-% ��%�& v # / � ��	 � � � � �� �  ��� � � / � 3 � ��O P03?6�QNBNB 4�6MO �1C�<F901p?03)�!?8-8H90h8J>�%
&R��� � � � ��0/ �TS %�)PVU 	 W6

X	Y[Z[\ � & � # ��E�8B)*>?7O.�>�.�'�!$7=EM>�.;901%�'�03)+)�0s<B# � � � ./!?.�>?)+03E�037O.Ggi>?46./!?%�'+,;90
U � � � � 	 � ���&% �	 ]_^ 6 . � � �a` / � � ��	  � " � � 1W6 ]"^ 6 ]"^ 6 ]_^ 6

�` ��b6 Q 	 � X Q 	 � X Q D ,�c X " E � Hd/ � � . " " �
�->?46./!?%�'*,;9010 � k �fe � gfe k e�� C � e���� h k �feWh

v >�IBL$#&%�0i� &8� � E�!$7;./%�0@)�0[<-'+>�L?%�>?E5E�0h./03E�8�!?%�03)^! �-./037n#f8B>�%K,�'+E�#-)+>�.�'�!$7 <B#
46!:<&0 �0%�& v 46!?%�%�018�!$7B<->?7O. e>[)yTV'+E58B)+>?7;.�>�.�'�!$7{E5>�.;901%�'�03)+)+0(<&0M)*>h,/8H90341' IJ41>�.�'+!$7|g}>?46./!?%�'+,n9010
<UTV#B7 � � � 037;./%�0W#-7&0\E5>�./%�'*460r<-0 Qyk_!=k X5903) 903E�037;.�,^01.S#B7(p?0346./03#-%G<&0 k 903)�903E�037;.�,1CJ,/03)+!$7
)yT 903N &j� & �Z� &�&r>?7-,s460K<-'+>�L?%�>?E5E50?C�)�03,s,�'+L$7->?#:D �>� � � � �BC �>� � � �5k�01.��WlZ� ��m��M46!?%�%�03,/8�!$7-<&037;.
%�03,�8�0346.�'+p?03E�037O.�>?#:D{037O./%:90103,�<-03,s41>�8-./03#&%�, (on� 01. (on. C�01. e>[)+>h,�!?%�.�'�0M<&0()yTV>?46.�'�!$7-7&03#-%

 n� & v 03,s,�'�L$7->?#:D �h� � �am;����01.�p'�>� ��� �B�=46!?%�%�03,/8�!$7-<&037;.\%�03,/8�0346.�'�p?03E�037;.W>?#:D{,/!?%�.�'�03,\<&03,
41>�8-./03#-%�, (on� 01. (on. & v 03,G,�'�L$7->?#:Dq�Nmrq �fe C�� �fe C+q�� s �fe C:q��Nst� e 01.�q��Nst� � 46!?%�%�03,/8�!$7-<&037;.
%�03,�8�0346.�'+p?03E�037O.�>?#:Dx,�!?%�.�'�03,W<&03,W!?8l901%�>�./03#&%�,sgu%�!$7;.�' e01%�03, � � ~ C 
 � ~ C (]� ~ C ( � ~ 01. ( �/� & v 03,
,�'+L$7->?#:D(%�03,/.�>?7O.�,�46!?%�%�03,�8�!$7B<&037O.P>?#:Dh,�'+L$7->?#:DK<-0W46!$7O./%Z�!$)+0 &
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Q � & �Z� X

��� _-`��<y z@- :/"! $b|{9$ 0*$326: -}{) *$32 0J~ �  .$ acb "& �- %($

e� 8B>�%�.�'�%o<-#�L?%�>�8BA&0H>?)�L?!?%�'�.�ABE5'+Nn#&0�g}>?46./!?%�'+,n90S<-#sIJ)�./%�>�L?0P<&03,o)+'+L$7&03, <UTV#B7&0l'*E5>�L?0?C?E�!$7O./%:90
8B>�%G)+>�IBL$#&%�0 � & � g C�7&!$#-,S<-01p?!$7-,PL]9037F901%�01%\)�0\L?%�>�8BA-0WE5>�.;901%�'�03) 46!?%�%�03,/8�!$7-<->?7;.�&

v TV'*7O./01%�46!$7B7&06D:'+!$7w<&03,=,�'�L$7->?#&Dc<&0x%�03Nn#��01./0�01.[<UTV>?41Nn#-'�././03E5037O.=03,/.=0)��0346.�#l9010
8B>�%h) TV'+7O./01%�E�903<-'+>?'�%�0{<&0{)yTV>?7B>?)�tn,�0�<&03,q%�03)+>�.�'�!$7B,=<&0xp?!$'+,�'+7->�L?0{037;./%�0|)+03,qgu%�!$7;.�' e01%�03,h<-0
g}>?46./!?%�'+,�>�.�'+!$7 ()(�~ C ()("� C ()( � 01. ()( � #
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0 2500 5 us 7500 10 us 12500
Entity:pmv   Architecture:factorise       Date: Tue Oct 26 18:54:38 1999  Page 1

/entrea ((2, 3, 5, 1, 4, 7), (3, 4, 6, 2, 5, 1), (1, 2, 4, 3, 5, 7), (4, 1, 3, 5, 2, 6), (7, 5, 1, 4, 3, 2), (5, 7, 2, 6, 1, 4))

/entreb (7, 4, 3, 2, 6, 1)

/sortie (0, 0, 0, 0, 0, 0) (74, 90, 70, 69, 100, 91)

/clock

/rst

/matrice ((0, 0, 0, 0, 0, 0), (0, 0, 0, 0, 0, 0), (0, 0, 0, 0, 0, 0), (0, 0, 0, 0, 0, 0), (0, 0, 0, 0, 0, 0), (0, 0, 0, 0, 0, 0)) ((2, 3, 5, 1, 4, 7), (3, 4, 6, 2, 5, 1), (1, 2, 4, 3, 5, 7), (4, 1, 3, 5, 2, 6), (7, 5, 1, 4, 3, 2), (5, 7, 2, 6, 1, 4))

/vecteur (0, 0, 0, 0, 0, 0) (7, 4, 3, 2, 6, 1)

/dif21 (0, 0, 0, 0, 0, 0) (7, 4, 3, 2, 6, 1)

/j21 (X, X, X, X, X, 0) (0, X, X, X, X, 0) (0, 0, X, X, X, 0) (0, 0, 0, X, X, 0) (0, 0, 0, 0, X, 0) (0, 0, 0, 0, 0, 0)

/frk21 (0, 0, 0, 0, 0, 0) (2, 3, 5, 1, 4, 7) (3, 4, 6, 2, 5, 1) (1, 2, 4, 3, 5, 7) (4, 1, 3, 5, 2, 6) (7, 5, 1, 4, 3, 2) (5, 7, 2, 6, 1, 4) (2, 3, 5, 1, 4, 7) (3, 4, 6, 2, 5, 1) (1, 2, 4, 3, 5, 7)

/frk31 0 2 3 5 1 4 7 3 4 6 2 5 1 1 2 4 3 5 7 4 1 3 5 2 6 7 5 1 4 3 2 5 7 2 6 1 4 2 3 5 1 4 7 3 4 6 2 5 1 1 2 4 3 5 7

/frk32 0 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1 7 4 3 2 6 1

/cpt2 1 2 4 8 16 32 1 2 4 8 16 32 1 2 4

/cpt3 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8 1 2 4 8

/en1

/en2

/en3

/rfd1

/rfd2

/rfd3

/afu1

/afu2

/afu3

/rsd2

/rsd3

/asu2

/asu3

�
���\�&8���#|&r'+>�L?%�>?E5

E�0\./03E5
8�!?%�03)�<-#

��
��
�
gi>?46./!?%�'+,;90

e&^)+0\8�!$'*7O.S<&0W<l9018J>�%�.S03,/.^)+0\L?%�>�8BA&0W<&0\%�03)+>�.�'�!$7-,S<-0\p?!$'+,�'+7->�L?0
QIJL$#&%�0 �&8� �X��

�
(=
(�~03,�.P8-%�!:<-#-46./%�'+460

Q4O�!?.n90
��%�>�8B'+<-0��OXF8B>�%S%�>�8-8�!?%�. e>
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� ()(]� 03,/.S8-%�!:<-#-46./%�'+460 Q 4O�!?.n90 �/)�037;.0�OXl8B>�%S%�>�8-8�!?%�. e> ()( � �
� ()( � 03,/.S8-%�!:<-#-46./%�'+460 Q 4O�!?.n90 ��%�>�8B'*<&0��OXF8B>�%S%�>�8B8�!?%�. e> ()( � �
� ()(]� 03,/.^46!$7-,/!$EME5>�./%�'+460 Q 4O�!?.n90 ��%�>�8B'+<-0��OXF8B>�%S%�>�8-8�!?%�. e> (=(�~ �
� ()( � 03,/.^46!$7-,/!$EME5>�./%�'+460 Q 4O�!?.n90 �/)�037;.0�OXl8B>�%S%�>�8B8�!?%�. e> ()(]� �
� ()( � 03,/.^46!$7-,/!$EME5>�./%�'+460 Q 4O�!?.n90 ��%�>�8B'+<-0��OXF8B>�%S%�>�8-8�!?%�. e> (=( � &

� &G)+>�gu%�!$7;.�' e01%�0 ()(�~ 03,/.P#-7&0rgi%�!$7;.�' e01%�0 �/'+7:IJ7B'�0���&t�rT�03,/.S)+>�gu%�!$7O.�' e01%�0W)*>�8J)+#-,F037=>?E�!$7O.
<-#�L?%�>�8BA-0S>?)�L?!?%�'�.�A-EM'+N;#-0 & �"!$#&%l4601././0^gi%�!$7;.�' e01%�0?C;'+):g}>?#&. L"9037l901%�01%P)�03,�,�'�L$7->?#:D2�Nq � ~ C
� q�� ~ C&�?� � ~ 01.^�:�Y� ~ #

� 8-%�!:<-#-46./%�'+460\4O�!?.n90 ��%�>�8B'+<&0��I#J>?#-41#-7&0 Q�� ' ~ X

� �Nq�� ~ x�� � Q � & ��� X

	 46!$7-,/!$E5E5>�./%�'+460s4O�!?.;90���%�>�8B'+<&0��I# (=(]�

� � q�� ~ x ��� q�� � Q � & � k X

	 8-%�!:<-#-46./03#&%S4O�!?.n90 �/)�037O.0��#B)yT�037;pn'�%�!$7-7&03E�037;.
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	 46!$7-,/!$E5E5>�./%�'+460s4O�!?.;90��/)+037O.0� #->?#-41#-7&0

� �:� � ~ x�� � Q � & � �$X

� &G)+>Mgi%�!$7;.�' e01%�0 ()("� 03,/.\#-7-0sgi%�!$7O.�' e01%�0 � I�7-'�0���&��]!$#-%r4601././0�gi%�!$7;.�' e01%�0?CU'+)]gi>?#&.�L]9037F901%�01%
)�03,S,�'�L$7B>?#:Dq<�T�037O./%:9010�� q�� � CJ� q�� � C&�$�� � 01.^�:� � � #
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� �Nq�� � x �/� q�� ~ Q � & � g X
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� �n�Y� � x ���:�� � Q � &8� � X
� &^)*>Mgi%�!$7;.�' e01%�0 ()( � 03,/.\#-7&0�gu%�!$7O.�' e01%�0 � IJ7B'�0���&��"!$#&%\4601././0�gi%�!$7;.�' e01%�0?CU'+) g}>?#&.�L]9037F901%�01%
)+03,S,�'�L$7->?#&DK<UT�037;./%n9010��Nq�� � C-�fq�� � C&�$�� � 01.^�:� � � #

	 8B%�!n<B#-46./%�'+460\4O�!?.;90���%�>�8B'+<&0��I#B>?#B41#-7&0

� � q�� � x�� � Q � &8� �$X

	 46!$7B,/!$E5E5>�./%�'*460s4O�!?.;90���%�>�8J'+<&0��I# ()( �

� �fq�� � x ���fq�� � Q � &8� � X

	 8B%�!n<B#-46./%�'+460\4O�!?.;90��/)+037O.0� # ()(]�

� �?�� � x �/�$�Y� � Q � &8� � X

	 46!$7B,/!$E5E5>�./%�'*460s4O�!?.;90��/)�037;.0� #B>?#B41#-7&0

� �n�Y� � x � � Q � &8� k X
� &^)*>=gu%�!$7O.�' e01%�0 ()( � 03,/.�#-7&05gi%�!$7;.�' e01%�0 �/'+7&IJ7-'�0���&[��T�03,�.�)+>=gi%�!$7;.�' e01%�0q)+>=8B)+#B,r037�> pZ>?)
<B#�L?%�>�8BA&0S>?)+L?!?%�'�.�A-E5'*N;#&0 &��"!$#&%l4601././0^gi%�!$7O.�' e01%�0?C;'+):g}>?#&. L]9037F901%�01%P)�03,�,�'+L$7->?#:D2� q�� � C
�fq�� � C-�$�� � 01.^�:� � � #
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� �Nq�� � x �/�Nq�� � Q � &8� h X
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� � x � � Q � &8� g X
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� �n�Y� � x e Q � & � � X



e k � ��� ����������� ��� � ���	�)��
�� �������

� �����	�����������

����������
2�� � 24315

243 �
���65

�0315

�03 �

�

���
	
243 �

2�� �

�03 �

��� �
2��65

2��65

243 5

���65

�0315 �0315

���65

243 5

2��65 ��03 �

��� �

243 �

2�� �

�����
2�� � 24315

2��65 243 �
���65

��� � �0315

�03 �

��� �

���� \ � &8� g # � 7;./01%�46!$7-7-06D:'�!$7f<&03,5#-7-'+.;903,M<&0[46!$7;./%Z�!$)�0h8�!$#&%5)�0qI�)�./%�>�L?0[<&03,M)+'�L$7&03,�<UTV#B7&0
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v >�IBL$#&%�0 � & ��� E�!$7;./%�0 )+0[<-'+>�L?%�>?EME�0h./03E�8�!?%�03)^! �-./037;#�8B>�%K,�'+E�#-)+>�.�'�!$7 <-#
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L"9037l901%�01%\#-7=46!:<&0 �0%�& v ,/./%�#-46.�#-%�03)U,/t:7O.�Al901.�'+,�> �B)�0\8�!$#&%S)�03,P!$#-.�'+)+,P<&0_� ��� &

v >{)+!?L$'+N;#-0K<&0=46!$7;./%Z�!$)�0hA-' 901%�>�%�4�A-'*N;#&0
�/<l903)�!:41>?)+'+,n9010��:C�8B%n903,/037O.n9010@<->?7-,2460h4�A-> �
8B'+./%�0?C]8�01%�E501.�>?#:D�!$#&.�'+)+,�<&0 � ��� #&.�'+)+'*,;903,s8�!$#&%2)+>@,/tn7;.�A e03,/0h<&0K8B)+>?4601%�)�03,2#-7B'�.;903,�<-0
46!$7;./%Z�!$)�0\8B)*#-,�8B%�!n4�A&03,P<&03,l!?8H901%�>�./03#&%�, e>�46!$7O./%��!$)�01%SN;#�TV#-7&0r)�!?L$'+Nn#&0\<&0�46!$7;./%Z�!$)�0 �/46037;./%�> �
)+'*,;9010���&|�l03)+>M7&!$#-,P8�01%�E�01.S<-0W%n903<-#-'�%�0W)�0s4�A-03E5'+7h46%�'+.�'+N;#-0r<-0Wgi>��46!$7@'+E�8�!?%�.�>?7;./0?C-46!$E5E�0
p�901%�' IP90s8J>�%�%�#->?7&L501.��{!$)�g\R %�� gZ� W & v >5A-' 901%�>�%�4�A-'+,�>�.�'�!$7[<&03,^46!$7O./%Z�!$)+03#&%�,^)+!n41>?#:D=%:903<-#B'�.
)+>2,�#-%�gi>?460r!:4141#&8H9010\8B>�%S)�0r4�A-03E5'+7q<&0\46!$7O./%��!$)�0 & &r>?7-,S)yT�06D:03E�8B)�0r<&0\)+>sIBL$#&%�0�� &8� h C-)yTV#-.�' �
)+'*,�>�.�'�!$7c<&0@7-!?./%�0{,/./%�>�.;901L$'�0 �/<l903)�!:41>?)+'+,n9010�� 8-%�!:<-#-'�.M#B7�46!$7;./%Z�!$)�03#&%h46!$7B,/.�'�.�#l90{<&0{<&03#:D
46!$E�8B./03#&%�,S<&0r./%�!$'*,��B'�.�,l01.^#-7-0�p:'+7&L?.�>?'*7&0\<&0\8�!?%�./03,P)�!?L$'+Nn#&03, Q =@?�C��
	 01. � � � X�&UFF7
%�01p�>?7-4�A&0?CB)yTV'+E58B)+>?7;.�>�.�'�!$7q<UTV#-7=46!$7;./%Z�!$)�03#&%q903Nn#-'�p�>?)�037;.1C-037=#&.�'+)+'*,�>?7O.P#-7-0r,�./%�>�.;901L$'�0 �/46037'�
./%�>?)*'+,;9010��:CY06D&'�L?01%�>?'+.]#-7&0FE5>?4�A-'*7&0 e>=901.�>�. <&0 � k 901.�>�.�,1C�<&!$7;.])+>G,�#&%�g}>?460�03,/."8B)+#B,�'+E�8�!?%�.�>?7;./0
Nn#&0W)+>�,/!$)*#&.�'�!$7q8-%:90346!$7-'*,;9010 &

�l!$E5E50[)+>{Nn#->?)+'�.n90[<&03,M%n903,�#-)�.�>�.�,(<&0h)+>�,�tn7;.�A e03,/0[7&0 <F9018�037B< 8B>?,5,/03#B)�03E�037;.
<&0�)+>5Nn#->?)+'�.n90�<-03,S!$#&.�'+)*,S#&.�'+)+'*,;903,1C-E5>?'+,G>?#-,�,�'�<B#=8-%�!:4603,�,�#-,^<&0s46!$7-46018-.�'+!$7UCJ'+)�gi>?#&.^!a��%�'+%
>?#h46!$7B46018-./03#&%^)+>�8�!$,�,�'3�B'+)+'�.n90�<UT�06Dn8J)�!?%�01%P)yT�03,/8B>?460W<-0r,�!$)+#&.�'�!$7-,l8�!$,�,�'3�B)�03,1Cn>ZIJ7=<UT�! �-./037-'+%
#-7-02'*E�8B)+>?7;.�>�.�'�!$7x!?8-.�'+EM'+,;9010 &d&r>?7-,W)�054�A->�8B'�./%�0�,�#B'�pZ>?7;.1C�7&!$#-,\E5!$7O./%�!$7B,W46!$E5E�037;.W01g �
gi0346.�#&01%W)yT�!?8-.�'*E5'+,�>�.�'�!$7[<&0�) TV'+E�8B)+>?7;.�>�.�'�!$7 E5>�.;901%�'�03)+)�0 & � !$#-,�8-%:903,/037;./01%�!$7-,r)�02E�!:< e03)�0�<-0
46!$7-46018B.�'�!$7@8�!$#-%�)+>ML]9037F901%�>�.�'�!$7�<&0�� ���� " �  8�!$#&%G>�%�4�A-'�./0346.�#-%�0�E�!$7&! � � �!� � CUN;#B' #&.�'+)*'+,/0
#-7M8-%:903<-'+46./03#-%l<&0G8�01%�gu!?%�E5>?7-4603,1CO>ZI�7(<&0^8�01%�E�01././%�0G) T�!?8-.�'+E5'+,�>�.�'�!$7�8B>�%H<F901gi>?46./!?%�'+,�>�.�'�!$7UC
,�>?7B,\�01./%�0W! �B)*'�L]90s<&0\8B>?,�,�01%S8B>�%^#-7=46t:41)�0s46!$E58B)�01.S<&0s46!$7B46018-.�'�!$7 &
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2500 5 us 7500 10 us 12500
Entity:filtrage   Architecture:factorise       Date: Tue Jan 11 15:50:28 2000  Page 1

/pxlin 5 8 5 41 5 8 5 41 5 8

/pxlout 0 33 20 46 33 20 0

/clock

/rst

/pixelin 0 5 8 5 41 5 8 5 41 0 5 8

/j21

/flt

/frk31 0 33 20 33 20 33

/cpt2 1 2 4 8 1048576 1 2 4 8 1048576 1 2 4 8

/cpt3 1 2 4 8 1 2 4 8 1

/en1

/en2

/en3

/en4

/rfd1

/rfd2

/rfd3

/rfd4

/afu1

/afu2

/afu3

/afu4

/rsd2

/rsd3

/asu2

/asu3

�
��\�& ���#&r'+>�L?%�>?EM

E�0W./03E�8�!?%�03)�<B#K
IJ)�./%�>�L?0\g}>?46./!?%�'+,n90
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� � ����� ������������� �  !#"$��� � !%�&�'�����������

/)( *,+ .- �/*  " - � �0* �  " � � �6�1-,+ .- .* �6�12,+O� �3-54 � ��� + � 2%�#46- � 4��"�  " - � �� �7*�� "98
S �3*  " - � 2%�:4��� 
�)*,+ .- �/*  " - � 3 � � � � � ��� " 3 �6*,+ � �6� � � �;+ �=<� � <�)3 <� � 2%� �>*4?- � 4 �"� 8
 " - � �G� <� � � � 
� �  � �@+ � " �A+ � � *a3,* � .* S � �SR v '+7 gNhDW &

B I�� C L��EDU�)F P N"������L

v TV>?#-./!$E5>�.�'+,�>�.�'�!$7�>?,�,�#&%�05#-7�46t:41)�0M<&0546!$7-46018B.�'�!$7�8B)*#-,r46!$#&%�.���03)*)�028�01%�E�01.W>?#-,�,�'�)yT�06D �
8B)�!?%�>�.�'�!$7 <&0@)yT�03,/8B>?460@<&0[,/!$)+#-.�'�!$7-,1C�8J#-'+,�Nn#&0=<-' �^901%�037O./03,q'+E58B)+>?7;.�>�.�'�!$7-,�8�03#&p?037;.[�01./%�0
L]9037F901%n90103,�01. 901pZ>?)*#F90103,{<&0�E5>?7B' e01%�0�%�>�8B'+<&0 &MF�7-,�#B'�./0?C^)�03, !$#&.�'+)+, <&0�,�tn7;.�A e03,/0 8�03#&p?037O.
L]9037F901%�01%\<&03,S'+E58B)+>?7;.�>�.�'�!$7-,l8B)+#-,H0HGK41>?4603,GNn#UTV#-7=46!$7-46018B./03#&%GE�!Yt?037 &

� !?./%�0sE�901.�A&!:<&!$)�!?L$'�0\8B>�%�.S<UTV#-7&0\<&03,�46%�'�8-.�'�!$7q46!$E�8�!?%�./03E�037;.�>?)�0 Q ,/8H90341'�IJ41>�.�'�!$7
>?)�L?!?%�'+.�A-E5'+Nn#&0YXlNn#-'�%�018-%:903,/037;./02)�03,S,/8H90341' I�41>�.�'�!$7-,^46!$E58B) e01./03,r<&0s460sNn#&0s)�0�,/tn,�. e03E50�<&!$'+.
>?4146!$E�8B)*'�%(01.q03)+)+0 )�03,K./%�>?7-,�gu!?%�E5037O.q<->?7-,K#-7c,�4�Al903E5> )+!?L$'+N;#-0 Nn#-'G)+03,('+E58B)+>?7;./0 Q '+E �
8B)+>?7;.�>�.�'�!$7REM>�.;901%�'�03)+)�0{%�03,�8�0346.�>?7;. )+03,=46!$7O./%�>?'*7O./03, ./03E�8�!?%�03)+)�03, X�& v > %�034�A&01%�4�A-0�<UTV#-7-0
./%�>?7-,�gu!?%�EM>�.�'�!$7{!?8-.�'+EM>?)�0?C Nn#-' %�03,/8�0346./0M)+03,s46!$7;./%�>?'+7;./03,s./03E�8�!?%�03)*)�03,1CU./!$#&.W037�E5'+7-'*E5' �
,�>?7;. )yTV>?#&L$E�037;.�>�.�'�!$7�<-#�7&!$E �-%�0P<&0l%�03,�,/!$#&%�4603,"EM>�.;901%�'�03)+)�03, 7l9034603,�,�>?'�%�03, e>r)yTV'+E�8J)+>?7O.�>�.�'+!$7
E5>�.n901%�'�03)*)�0?CJ03,�.�#-7 8-%�! �J) e03E�0 � � ��46!$E�8J)�01.OR v T gNhXW N;#-']8�03#&.^06D&'�L?01%r)yTV'+7;p?03,/.�'�L$>�.�'�!$7@<UTV#-7
037-,/03E �B)�0\./% e03,G'+E�8�!?%�.�>?7;.S<&0W46!$E �B'+7->?'+,�!$7-,�&

�"!$#&%(901pn'�./01%S4601././0\06D:8B)�!$,�'�!$7M46!$E �B'+7->�./!$'+%�0?C&7&!$#-,l#&.�'+)+'+,�!$7-,�<&03,lEz901.�A&!:<&03,PA&03#'�
%�'+,�.�'+N;#-03,K<-0@%�034�A&01%�4�A&0 &0�H03,=E�901.�A&!n<-03,[#&.�'+)*'+,/037;.K<&03,='*7&gu!?%�E5>�.�'�!$7-,qA&03#&%�'+,/.�'+Nn#&03,1ClN;#-'
<l9018�037-<&037;.(<&0@)yTV>�8-8B)*'+41>�.�'�!$7 8�!$#&%M%:903<B#-'�%�0[) T�03,/8B>?460 <-0 ,/!$)+#-.�'�!$7-,�01.1Cl8B>�%(46!$7B,;903N;#&037;.1C
%:903<-#-'+%�0s)+>�%�034�A&01%�4�A&0 &��l01%�.�>?'+7-03,^A&03#&%�'+,/.�'+Nn#&03,H8�03#&p?037;.^%:903<-#-'+%�0@9037&!?%�Ez903E�037;.\)yT�0)��!?%�.G<&0
%�034�A&01%�4�A-0?CJE5>?'+,H03)*)�03,S7&0\L$>�%�>?7;.�'+,�,�037O.S8J>?,S)+>5<l90346!$#&p?01%�./0�<&0s)*>�,/!$)+#&.�'�!$7K!?8-.�'*E5>?)�0 &

v T�06D:8B)�!?%�>�.�'+!$7|>?#&./!$E5>�.�'*N;#&0q<&0M) T�03,/8B>?460q<&0M,/!$)+#-.�'�!$7-,s46!$7B4601%�7&0(Nn#->�./%�0K,/!$#-, �
8-%�! �J) e03E�03,�'+7;./01%�<l9018�037-<->?7;.�,J#O)+0P8B>�%�.�'�.�'�!$7B7&03E�037;.�E5>�.;901%�'�03)9IZ)�!?L$'*41'�03)yCO)yTV>?)*)�!n41>�.�'+!$7�<&0S%�03, �
,/!$#&%�4603,=E5>�.;901%�'�03)+)�03,3CH)*>�./%�>?7-,/gi!?%�E5>�.�'�!$7m<&0{)+>z,/8H90341' IJ41>�.�'+!$7m01.h)yT�03,/.�'+E5>�.�'+!$7c<-03,q8�01% �
gi!?%�E5>?7-4603,(./03E�8�!?%�03)+)�03,M01.K<B#f7&!$E �-%�0[<-0[%�03,�,�!$#&%�4603,KE5>�.;901%�'�03)+)�03,K7l9034603,�,�>?'+%�03, e>|)yTV'+E �

e k h
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8B)*>?7O.�>�.�'�!$7 R � � g�� W &d&�>?7B,W460�./%�>3p�>?'+)yCU7&!$#B,\7&0�7&!$#-,\'+7;.;901%�03,�,/!$7-,sN;#UTV>?#&D@<&03#:Dx<&01%�7-'+01%�,
,/!$#B, � 8-%�! �B) e03E503,_#�)+>M./%�>?7-,/gi!?%�E5>�.�'�!$7x<&0�)+>K,/8l90341' IJ41>�.�'�!$7@8B>�%r)yTV'+7;./01%�Ez903<-'*>?'�%�0�<�TV#-7&0s!?8 �
.�'+EM'+,�>�.�'�!$7f8B>�%=<F901gi>?46./!?%�'*,�>�.�'�!$7c01.=)+>�8-%:903<B'+46.�'�!$7c<&0 )+>z46!$7-,/!$EME5>�.�'�!$7m<&0[%�03,�,/!$#&%�4603,
E5>�.n901%�'+03)+)�03,G01.�<-#[./03E�8B,�<&0s%:9018�!$7-,�0�<&0�)yTV'+E�8B)*>?7O.�>�.�'�!$7h!?8-.�'+E5'+,n9010?C e>58J>�%�.�'�%G<B#hL?%�>�8BA-0
>?)�L?!?%�'�.�A-E5'+Nn#&0\<&0W)yTV>�8B8B)+'+41>�.�'�!$7"&

v 03,r./034�A-7-'+Nn#&03,�<UT�03,/.�'+EM>�.�'�!$7x<&0�46!$7B,/!$E5E5>�.�'�!$7x<&0�%�03,�,�!$#&%�4603,rE5>�.;901%�'�03)+)+03,G01.
<&0M./03E�8B,�<&05%:9018�!$7-,/0M7-0(,/!$7;.s8B>?,s./% e03,s8B%n90341'+,/03,1C]8B#-'+,�Nn#&05)+>[E5'+,/0�037z46!?%�%�03,/8�!$7-<B>?7-460
037;./%�05)+>q<&03,�46%�'�8-.�'�!$7x46!$E�8�!?%�./03E�037;.�>?)�0�01.W)yTV'*E�8B)+>?7;.�>�.�'�!$7xE5>�.;901%�'�03)+)+027�T�03,/.\8B>?,\<-'�%�0346./0
Q #-7 � 8�!$#-%���#-7JX R � � g�� W & v 03,=46!$E�8B'*)+>�./03#&%�,K01.h)�03,q!$#&.�'*)+,(<-0@8J)+>?4603E�037;.=01.K%�!$#&.�>�L?0�01g �
gi0346.�#&037;.�<&03,s!?8-.�'+E5'*,�>�.�'�!$7-,W'*7-46!$7-7n#&03,W8B>�%�)yT�03,/.�'+EM>�./03#&%�& � '+7-,�'yC�'+) 03,/.�./% e03,2<-'7G(41'+)+02<-0
8-%:903<B'�%�0s)�03,^%n903<-#-46.�'�!$7B,G<&0�,�#&%�g}>?460W!$#@<&0s./03E58B,^<&0�%n9018�!$7-,/0s037-L?037-<&%:90103,�8B>�%G4603,G!$#&.�'+)*,�&
� !$#-,\7&!$#-,�46!$7;./037O./!$7-,�<&!$7-4�<UTV#-7&0�8-%:903<-'+46.�'+!$7@Nn#-'yC�./!$#&.r037x7UT 901.�>?7O.s8B>?,�L?%�!$,�,�' e01%�0?CU03,�.
41>�8B> �J)�0K<-0(L$#-'*<&01%�)�03,2<l90341'+,�'�!$7-,�<&03,2A&03#&%�'+,�.�'+N;#-03,W<UT�!?8-.�'+EM'+,�>�.�'�!$7 &j&r>?7-,2)�0(41>?,�<UTV#B7&0
'+E58B)+>?7;.�>�.�'�!$7h,�#&%�#-7&0s>�%�4�A-'�./0346.�#-%�0 e> �B>?,/0�<&0 � �!� � Q����	��
�� ������������������
�������� � � �!
��#" X�CF7&!$#-,28�!$#&p?!$7-,�03,/.�'+E501%5)�0h7&!$E �-%�0q./!?.�>?)S<&0 � v%$ Q � �'&�(��*)������
�� �+���,��-�./
���-10 	
�B)+!n4G)�!?L$'+Nn#&0^46!$7:IBL$#-%�> �B)�0YX 037K>?<B<-'�.�'�!$7-7B>?7O.�)+03,�� v%$ #&.�'+)*'+,;903,�8B>�%H4�AB>?N;#&0�!?8H901%�>�./03#&%S<B#
L?%�>�8JA&0WE5>�.;901%�'�03) &

&r>?7-,H460G4�A->�8B'�./%�0?Cn7&!$#-,F8-%:903,/037;./!$7-,l)yT 901.�>�.H<-0G)yTV>�%�.l,�#&%l)�03,�Ez901.�A&!:<&03,H<UT�!?8-.�'*E5' �
,�>�.�'+!$7M#&.�'+)*'+,;90103,�8B>�%l)�03,�,�tn,/. e03E�03,H<&0G,/tn7;.�A e03,/0rE5>�.;901%�'�03)+)+0^06D&'+,/.�>?7;.�,1C;>ZIJ7(<&0^,�'+.�#&01%F7&!?./%�0
46!$7;./%�' �B#-.�'�!$7q8B>�%P%�>�8-8�!?%�.P>?#:Dq./%�> pZ>?#:Dq%:903>?)+'+,n903,G>?'+)+)�03#-%�,�& �l!$E5E�0W7&!?./%�0\8-%�! �B) e03E�0\<UTV>?) �
)�!:41>�.�'�!$7x<&0�%�03,�,/!$#-%�4603, Q %�034�A&01%�4�A&05<UTV#B7 E5'*7-'+E�#-E ,/!$#B,�46!$7;./%�>?'+7;./03,�X^03,/.\#-7 8-%�! �B) e03E50
� � ��46!$E�8J)�01.1C 7&!$#-,\7-!$#-,\'+7;.;901%�03,�,/!$7-,\8J)+#-,�8B>�%�.�'+41#B)+' e01%�03E�037;.\>?#:DxEz901.�A-!n<&03,��B>?,;90103,s,�#-%
<&03,sA&03#&%�'+,�.�'+N;#-03,�<-0�%�034�A&01%�4�A&0 & � !$#-,�<F90346%�'�p?!$7-,s7&!?./%�0ME�!:< e03)�0M<-0546!$7-46018-.�'�!$7UC !?%�'�037;.;90
e>@)+> L]9037l901%�>�.�'�!$7 <&0 &*�'�2
3�34��24 <&0q46!$7:IBL$#-%�>�.�'�!$7�8�!$#-%�)�03,�>�%�4�A-'�./0346.�#&%�03,2E�!$7-! � � � � � C e>
8B>�%�.�'�%S<UTV#-7=E�!:< e03)�0s<-0\L?%�>�8BA&03,^gi>?46./!?%�'*,;903,^<&0s<l9018�037-<B>?7-4603,S<&0W<&!$7B7F90103,�&GFF7-,�#-'�./0?C&7&!$#B,
<-'*,�41#&./!$7-,"7&!?./%�0HE�901.�A&!:<&0P<&0l41>�%�>?46.;901%�'+,�>�.�'�!$75EM>�.;901%�'�03)+)�0P<&03,]!?8l901%�>�./03#&%�,�01."<&03,o#-7B'�.;903,"<-0
46!$7;./%Z�!$)�0?C$0372./01%�E�03,�<&0S,�#-%�gi>?460H01.�<-0H)*>�./037-460?C$0372gi!$7-46.�'�!$7�<&0S)yTV>�%�4�A-'�./0346.�#-%�0 ��41' �B)�0 &��l01././0
Ez901.�A&!:<&0h8�03#&.=�01./%�0@>�8-8B)+'*N;#l9010 e>�7UTV'*E�8�!?%�./0KNn#&03) � � � � �5�3
6�3&�7 <&0h)+>{,n901%�'�0���� �%$ $ $ &
�"!$#&%q'+)+)+#B,/./%�01%M)+>�E�901.�A&!:<&0?Cl7-!$#-,(> p?!$7-,q4�A&!$'*,�'G#B7 � �!� � <&0 )+>�,;901%�'�0i��� �%$ $ $ � v �r� &
� !$#-,Gth8-%:903,/037;./!$7-,h901L$>?)�03E�037;.W7&!?./%�0�Ez901.�A-!n<&02<UT�03,/.�'*E5>�.�'�!$7@<-#[7&!$E �-%�0�<&0s%�03,�,/!$#&%�4603,
E5>�.n901%�'+03)+)�03,57l9034603,�,�>?'�%�03, e>{) TV'+E�8B)+>?7;.�>�.�'�!$7 E5>�.n901%�'�03)*)�0=01.M<&0=)+>{)+>�./037B460=./!?.�>?)�0 <&0=4601././0
'+E58B)+>?7;.�>�.�'�!$7 &%FF7M<&01%�7B'�01%3CO7&!$#B,�<l90346%�'�p?!$7B,F7&!?./%�0�Ez901.�A&!:<&0r<UT�!?8-.�'+EM'+,�>�.�'�!$75<-0G)yTV'+E58B)+>?7'�
.�>�.�'�!$7K8B>�%P<l901g}>?46./!?%�'+,�>�.�'+!$7UC'�B>?,;9010W,�#&%H#-7&0�A&03#&%�'+,�.�'+N;#-0^<&0�%�034�A&01%�4�A&0\Nn#-'B03,�.FL$#-'*<F9010�8J>�%
<&03,^'+7&gi!?%�E5>�.�'�!$7-,Hgi!$#&%�7B'�03,l8B>�%^)yT�03,/.�'*E5>�./03#&%^<&0W,�#&%�g}>?460W01.^<&0W)+>�./037B460 &

8:9 _;9�_ <>=."�?�a@? AZb "�?CBEDGF:HJI bKAML:D#"�N�OHPA'HJF:HJN�b;Q."RD�? dEH-b;Q

&r>?7-, )+>r,/0346.�'+!$7 � & e & e C;7&!$#-,o>3p?!$7-,�<-'�.oN;#&0P)+>�,/t:7O.�A e03,�0S<&0PA->?#&.o7-'�p?03>?#�<&!$'�.F�01./%�0S41>�8B> �B)+0
<&0�8-%:903<-'�%�0W!$#[41>?)+41#B)�01%G)yT�0)��01.r<&03,^<l90341'+,�'�!$7-,G8-%�'+,/03,^>?#:Dh7-'�p?03>?#:D[,/t:,/. e03E�0�01.G46!$E�8�!?%�./0 �
E�037;.�>?) Q 8"&�06D &�C&)yT�!?%�<&!$7-7B>?7-4603E�037;.F01.P)+>�<-'+,/./%�' �B#&.�'�!$7�X�CO>ZIJ7q<UT�! �-./037-'+%l#-7-0�'+E58B)+>?7;.�>�.�'�!$7
E5>�.n901%�'+03)+)�050HG(41>?460 &R�l01.W0)��01.s03,�.sE�03,�#&%:90(037{./01%�E�03,�<&0546!��#&.�, Q ,�#&%�gi>?460?C�8�01%�gi!?%�E5>?7B4603,
./03E�8�!?%�03)*)�03,1C 46!$7-,/!$E5EM>�.�'�!$7JX�C�Nn#-'H<&!$'�p?037;.=�01./%�0[#&.�'*)+'+,n903,�8B>�%M)�03,�>?)+L?!?%�'�.�A-E�03,�<-0�% v T
Q � �S�,TP!9�+�'U���
 �,"V&*�2TW��4X�34 	 ,/t:7O.�A e03,�0�<&0WA->?#-.S7-'�p?03>?#JXF8�!$#&%PL$#-'*<&01%S)�03#&%�,P<l90341'*,�'�!$7-,�& &r>?7-,
)�03,�,/t:,/. e03E�03,�<&0 % v T{06D&'+,/.�>?7;.�,1Co4603,�46!��#-.�,�,�!$7O.�03,/.�'+Ez903,2<&0(gi>��46!$7zL?%�!$,�,�' e01%�0?C"<-!$7-7->?7;.
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#-7&0='+7B<-'+41>�.�'�!$7 '+7-,�#0G(,�>?7;./0=<&0h)+>x46!$E�8B)�06D&'�.n90h01.M<-0h)+>@8�01%�gu!?%�EM>?7-460=<&03,54�A-03E5'+7-,�<&0
<&!$7-7l90103,�01.�<&0S46!$7;./%Z�!$)�0^<&0S) TV'+E�8B)+>?7;.�>�.�'�!$72E5>�.n901%�'�03)*)�0 &��l0341'->�%�%�'�p?0H8B>�%�460^Nn#UTV'+)+,o'�L$7-!?%�037O.1C
8-%�03,�N;#&0�46!$E�8B) e01./03E�037;.1C�Nn#&03)+Nn#&03,S>?,�8�0346.�,Ggi!$7-<->?E�037;.�>?#:D�C-./03)+,�N;#&0�)+>5,�#&%�gi>?460W01.�)�0W%�0 �
.�>�%�<K<&0G)*>�)�!?L$'*N;#&0G<&0G46!$7;./%Z�!$)�0?C&<&03,lE�#B)�.�'�8B)�06D:03#&%�,o01.P<&03,F%�01L$'+,�./%�03,MR $ 01% g g W & &r>?7-,H7&!?./%�0
Ez901.�A&!:<&!$)�!?L$'�0?C")�03,W!?8H901%�>�./03#&%�,�01.�)�03,�#-7-'�.n903,s<-0M46!$7O./%��!$)�0(,/!$7;.�<�TV> ��!?%�<�41>�%�>?46.;901%�'+,n903,2037
gi!$7-46.�'�!$7x<&0�)yTV>�%�4�A-'�./0346.�#&%�0 ��41'3�B)�0 & � 8-% e03,\4601././0541>�%�>?46.;901%�'+,�>�.�'�!$7UC])yT�03,/.�'+E5>�./03#-%r<-0�,�#-%�gi>?460
01.�<-0M)+>�./037-460K<&0M)yTV'+E58B)+>?7;.�>�.�'�!$7x0)��0346.�#-0K)yT�03,�.�'+E5>�.�'�!$7�<-03,s4�A-03E5'+7-,W<-0M<&!$7-7l90103,�01.�<&0
46!$7;./%Z�!$)�0?C�>3p?034 #-7&0q8-%:90341'+,�'�!$7 E�! t?037-7-0h<&0 e
��� 8�!$#&%�)*>@,�#&%�g}>?460=01.5<&0 g�� 8�!$#-%�)+>
)+>�./037-460?Co46!$E5E�0q7&!$#-,�E�!$7;./%�037O.2)�03,s.�> �B)�03>?#:D � & e
� C � & e k C � & eWh 01. � & e �nC ,�'�.�#l903,�<->?7-,
)yT � 7-7&06D:0 � &

8:9�_ 9<y ���,? D���?C=�HPA F:H IT~3B =*" ? a@? AZb " ? BED F:H I�b AML:D#" N�OHPA'H F�H���?	�
��Q ?
"�A =���B��
{�$bUacacb�� I HPA

� ��!$#��103'+<s01.o>?) &�R � $ �\T g � W !$7;.o8-%�!?8�!$,n90H#-7&0l./034�A-7-'*N;#&0H<&0l,/tn7;.�A e03,/0P!?%�'+037O.n9010P>?#:D � �!� �
� �3
3�3&�7 <&03,�,n901%�'+03,R��� � $ $ $ 01.R��� �%$ $ $ C e>\8B>�%�.�'+%�<UTV#-72037-,�03E��B)+0^<UT 903N;#B>�.�'�!$7-, ��!n!$)�901037-7&03,�&
�l01././0(./034�A-7-'*N;#&0?C��B>?,;9010K,�#&%s<&03,s06Dn8-%�03,�,�'�!$7-,\)+06D:'+46!?L?%�>�8BA-'+Nn#&03,r01.�,�#&%s#-7{8J>�%�.�'�.�'�!$7-7-0 �
E�037;.HL$#-'+<l90r8B>�%P)�03,H037;./%n90103,1CB,1T�03,/.H%:901p�903)�9010s./% e03,P0HG(41>?460s037q./01%�E�03,P<-#K./03E�8B,H<&0r%:9018�!$7-,/0
01.s<&05)*>=,�#&%�g}>?4605#&.�'+)+'*,;9010 &|&�TV> ��!?%�<UC�#B7�46%�'�. e01%�0M<�T�!?8-.�'+E5'+,�>�.�'�!$7x4�A&01%�4�A&0 e>hEM'+7-'+E5'*,/01%G)�0
4�A-03E5'+7@46%�'�.�'+Nn#&0W8�!$#&%3CB037-,�#-'�./0?CJE5'+7-'+EM'+,/01%S)�0�7&!$E��B%�0s./!?.�>?)o<&0 �B)�!:41,G)�!?L$'*N;#&03,G46!$7:IBL$#'�
%�> �B)+03,�&

��%�>?<-! v !?8�03,!�o'+)+A&!-R ��%�> g k W <l90346%�'�.P#-7-0GEz901.�A&!:<&0r<UT�!?8-.�'+E5'*,�>�.�'�!$75L$)+! �B>?)�0^8�!$#&%
)+>@,/t:7O.�A e03,/0=<&0q41'�%�41#B'�.�,s8B%�!?L?%�>?E5E5> �J)�03,�& v 0K41'+%�41#-'�. e>@,�tn7;.�AF901.�'+,/01%203,/.2%�018-%:903,�037O.n90h8B>�%
<&03, � Y � $ &0& Q�� ) 
 �2�6!9�5���W)�-���� ��& � �  �������� ./�3&P�' " � ��- �34X�	�'& � �6�M�������4 	 L?%�>�8BA&03,
<&0@<F90341'+,�'�!$7 �B'+7->?'+%�03, e>z,/!?%�.�'�03,KE�#B)�.�'�8B)�03, X�& F�7�8B>�%�.�>?7;.K<-0 )+>�<&03,�46%�'�8B.�'�!$7 46!$E�8�!?%�./0 �
E�037;.�>?)�0z037 �0%�& v <B# 41'�%�41#-'�.1CG)*>fEz901.�A&!:<&0 8�01%�E�01. <�T�!?8-.�'+E5'+,�01% )yTV'+E58B)+>?7;.�>�.�'�!$7 <&0
)yTV>�%�4�A-'�./0346.�#&%�0 ��41' �B)�0 & v 0 �B#-.H<-0r) T�06Dn8B)+!?%�>�.�'�!$7q<&0W)yT�03,/8J>?460r<-03,P,/!$)+#&.�'�!$7B,F8�037-<B>?7O.P)yT�!?8-.�' �
E5'+,�>�.�'�!$7�03,/.�<-0S./%�!$#&p?01%H)�0 �/E�03'+)*)�03#&% ��!?%�<&!$7B7->?7-4603E�037;.F<&03,�pZ>�%�'*> �B)�03,1C$<-#58�!$'*7O.�<&0^pn#&0
<&0q)+>[<l90346!$E58�!$,�'�.�'�!$7 <-# � #-)+.�' �
Y � $ &�& 037 #-7|%:903,�03>?# <&0(8�!?%�./03,�& v > Ez901.�A&!:<&0=,1TV>�8 �
8B)+'*N;#&0 e>@<&03,�>�%�4�AB'�./0346.�#&%�03,��B>?,n90103,2,�#&%2<&03, � �!� � � " � " ���I� $ $ $ C �#" � " ��� �%$ $ $ 01.�� 4�
� �
� 46. e C e>�8J>�%�.�'�%^<&0�<&03#:D=41>�%�>?46.;901%�'+,/.�'+Nn#&03,�<&0s4603,�41'�%�41#-'+.�,0#J)�0W7&!$E �-%�0�<&0��B)�!:41,S)�!?L$'*N;#&03,
#&.�'+)*'+,;903,o01.�)�0S7&!$E �-%�0SEM>ZD:'+EM>?)&<&0��B)�!:41, )�!?L$'+Nn#&03, ./%�> p?01%�,n903,�& v 0P8-%�!?L?%�>?E5E�0^<-0S,/tn7;.�A e03,/0
#&.�'+)*'+,;90�03,�.�� � � " S * .- � C�<F901p?03)�!?8-8H90 e>q)yT�06D ��)+> ��!?%�>�./!$'�%�0 � � T � Q �w901.�A&!:<&!$)�!?L$'+0501. � %�4�A-'�./034 �
.�#&%�0�<&03,�T:tn,/. e03E�03, ��7&gu!?%�E5>�.�'+Nn#&03,�X�CB>?46.�#&03)"<l9018B>�%�./03E5037O.r<UT � %�4�A-'+./0346.�#&%�0�<-03,MTnt:,/. e03E�03,
��7O.n901L?%:903,r01. �@'+46%�!"903)�0346./%�!$7-'+Nn#&0 Q � T � �xX�C e>5)yT���7-'�p?01%�,�'�.;90 ��'+01%�%�0\01. �@>�%�'�0��H#&%�'+0?C-<->?7-,S)�0
41>?<&%�0�<&0W)+>�4�AB> � �+7&0�� � � " * � 4 � R � Y& g k W &

&r>?7-,H7&!?./%�0rE�901.�A&!n<-0r<�T�!?8-.�'+E5'+,�>�.�'�!$758B>�%H<l901g}>?46./!?%�'+,�>�.�'�!$7�C:7-!$#-,F> p?!$7-,H>?<&!?8-.n90
#-7&0K,/./%�>�.n901L$'�0h<&0K,/t:7O.�A e03,/0=,�'*E5'+)+>?'�%�0 e> 4603)+)+0M8-%�!?8�!$,n90K8B>�% � ��!$#��103'+<�01.2>?) & R � $ �\T g � W &
� '+7-,�'yCF7&!$#-,q4�A&01%�4�A&!$7-,=<�TV> ��!?%�< e>z,�>�.�'+,/g}>?'�%�0x)+>�46!$7O./%�>?'*7O./0{./03E�8�!?%�03)*)�0?C�8�!$#&%K037-,�#-'+./0
> G(7&01%G)yT�!?8-.�'+E5'*,�>�.�'�!$7UC&>ZIJ7=<&0s%n903<-#-'�%�0\)�0W7-!$E��-%�0W<&0\%�03,�,/!$#-%�4603,^E5>�.n901%�'+03)+)�03,S#&.�'*)+'+,n90103,�&



eWh $ ����� � ��������� � � �0��� � � � � ������
 �0� � � � � ��� � 
 � � ������


8:9 _;9�� ���H,"�N:B F�HPA N�HPQ �,?1A " ?��+Q:HPA

�F)+#-,�'�03#-%�,�8-%�! �B) e03E�03,M46!$7-4601%�7->?7;.()�0=8J>�%�.�'�.�'�!$7-7-03E�037O.5<-0hL?%�>�8BA&03,3C�)yT�!?%�<&!$7-7B>?7-4603E�037;.
<&0^.Y�>?4�A&03,l01.�)yT�!?8B.�'+E5'+,�>�.�'+!$7�,/!$7O.l46!$7-,�'+<l901%:903,l46!$E5E�0�<&03,�8B%�! �B) e03E�03, � � ��46!$E�8B)�01.�,1C;8�!$#&%
)�03,�N;#&03)*,S'+)U7UT�06D&'+,/./0W8J>?,^<UTV>?)�L?!?%�'�.�A-E�0W!?8B.�'+E5>?)�41>�8B> �J)�0s<&0s)+03,P%n903,/!$#-<&%�0�<->?7-,^#-7=./03E�8B,
8�!$)�t:7&!$E5'+>?) & v >W,/!$)+#&.�'+!$72!?8-.�'+E5>?)�0P8�!$#&%�4603,�8-%�! �B) e03E503,�7&0S8�03#&.�<&!$7B4H8B>?,S�01./%�0S! �B./037;#&0?C
,�>?7B,SN;#-0W)yT�!$7=8B>�%�46!$#-%�.P./!$#&.^)yT�03,�8B>?460s<&0W,/!$)*#&.�'�!$7-,H8�!$,�,�'3�B)�03,�&

&r>?7-,W)�0�41>?<&%�05<&05460�./%�>3p�>?'+)yCU46!$E5E50M7&!$#-,r7&!$#-,r%�03,/./%�03'+7-<-%�!$7-,r>?#:D@>�%�4�A-'�./034 �
.�#&%�03,"E5!$7&! � � �!� � C?7&!$#-,"7UT�0)��0346.�#-01%�!$7-,"8B>?,")�0F8J>�%�.�'�.�'�!$7-7-03E�037O."<&0�L?%�>�8BA&03,�& Z !$#-./01gu!$'+,3C
'+)�,/01%�>['*E�8�!?%�.�>?7O.�<->?7-,s)*>[,�#-'+./0M<&03,W./%�>3p�>?#:D�Nn#->?7-<�4601././0=7&!?./%�0KE�901.�A&!:<&!$)�!?L$'�0K<&01p;%�>
�01./%�0{901./037-<-#&0s>?#&Dq41'�%�41#-'�.�,PE�#-)�.�' � � �!� � &

�	��
����������� !��$! ����� !�� 
� #�� !��

v 0W8B>�%�.�'�.�'+!$7-7&03E�037;.S<&0\L?%�>�8BA-03,P03,/.G#B7q8-%�! �B) e03E�0sgu!$7-<B>?E�037O.�>?) <->?7-,S)�0W<-!$E5>?'+7&0W<&0�)+>
46!$7-46018B.�'�!$75>?#&./!$E5>�.�'*N;#&0S<-0S41'�%�41#-'�.�,�& Tn!$7 �J#&.o03,/.�<&0S,n9018B>�%�01%F)�03,�,/!$E5E501.�,�<UTV#-7�L?%�>�8BA-0?C
<&!$7;.G)+03,G>�%�41,�,/!$7;.h901.�'+Nn#&01./.n903,1CU037[8B)+#-,�'+03#&%�,P,/!$#-,�� L?%�>�8BA&03,�,/!$#-E5'*, e>(<-03,^46!$7;./%�>?'+7;./03,�<-0
.�>?'+)*)�0(!$# <UT 903Nn#-'+)+'3�-%�>�L?0q<&0(.Y�>?4�A&03,1C�./!$#-.�037 EM'+7-'+E5'*,�>?7O.�)�03,2'+7O./01%�46!$7-7&06D&'�!$7-,�037O./%�0h)+03,
,/!$#B, � L?%�>�8BA&03,�& v 0{8B>�%�.�'+.�'�!$7-7&03E�037;.h<&0xL?%�>�8BA-03,h,/01%�> <UTV'*E�8�!?%�.�>?7-460x06Dn./%3�03E50�<->?7-,[)�0
8-%�!?./!?.�tn8B>�L?0(%�>�8B'+<&05#&.�'*)+'+,�>?7;.\)�03,s>�%�4�A-'�./0346.�#&%�03,��B>?,n90103,2,�#&%�<&03,WE�#-)�.�' � � �!� � C�8J#-'+,�Nn#&0
)yTV>?#-L$E�037O.�>�.�'+!$7s<&0�)*>P46!$E�8B)�06D&'�.;90�01. <&0F)+>H.�>?'+)+)�0 <&03,]41'�%�41#-'+.�,1C6037&L?037-<&%:9010F8B>�% 4603, >�%�4�A-'�./034 �
.�#&%�03,�06D&'�L?0�<-03,�>?)�L?!?%�'+.�A-E�03,�8J)+#-, 0HG(41>?4603,l01.F8B)+#-, 8�01%�gi!?%�E5>?7;.�,�& �F)+#-,�'+03#&%�, A&03#&%�'+,/.�'+Nn#&03,
!$7;.h901.n90�46!$7 �41#&03,G8�!$#&%S%:903,/!$#-<-%�0�)�0s8-%�! �B) e03E�0�<&0W8B>�%�.�'�.�'�!$7-7&03E5037O.^<-0sL?%�>�8BA-03, R �\T�� gZ� W &
FF)+)�03,P,/!$7;.!�B>?,n90103,�,�#&%$#

	 AOtn8�01%�L?%�>�8BA&03, ! L?%�>�8BA-03, #�<B>?7-,r#-7&02A&03#&%�'+,�.�'+N;#-0��B>?,n90105,�#&%\#-7xA;t;8�01%�L?%�>�8BA&0?C�)�0
<&01L?%n90s<&03,P>�%�41,S8�03#-.��01./%�0W,�#&8l901%�'�03#&% e>�<&03#&D & � '+7-,�'yCn)�03,H%:903,/03>?#:D=<&0\41'�%�41#B'�.�,HE�#-)+.�' �
�-%�!:4�A&03,28�03#&p?037;.q�01./%�0h./% e03, �B'+037�%�018-%n903,/037;.;903,(8B>�%�460hE�!:< e03)�0h<UTVA&03#-%�'+,/.�'+Nn#&0 & �">�%
46!$7O./%�0?CU<->?7B,G#-7-0sA&03#&%�'*,/.�'+Nn#&0��B>?,n9010�,�#&%�#-7hL?%�>�8JA&0?CJ)�0�<&01L?%:90�<&03,�>�%�41,^03,�.�)+'*E5'�.;90
e>5<&03#:Dr�

	 ,/8�0346./%�>?)�03, ! '�.n901%�>�.�'�p?03, # <B>?7-,s)�03,s./034�A-7B'+N;#-03,s<&0(8B>�%�.�'�.�'�!$7B7&03E�037;.s,/8�0346./%�>?)yC )+03,
p?0346./03#&%�,\8-%�!?8-%�03,�01.W)�03,rp�>?)�03#&%�,�8-%�!?8B%�03, Q ,/8�0346./%�0YXG<UTV#-7@L?%�>�8BA&0�,/!$7;.W41>?)+41#-) 903,r01.
#-7&0hgi!$7-46.�'�!$7�<&0[46!��#&.(8�03#-.=�01./%�0@EM'+7-'+E5'*,;9010=8B>�%M#-7&0[gu!$7-46.�'+!$7f<-# ,�8�0346./%�0 & v 03,
A&03#&%�'+,�.�'+N;#-03,�'�.n901%�>�.�'�p?03,H06D:8B)�!?%�037O.l)yT�03,/8B>?460\<&0�,/!$)+#&.�'�!$7B,1CO8B>�%H)yTV'+7;./01%�Ez903<-'*>?'�%�0^<UTV#B7
L?%�>?7-<q7&!$E �-%�0G<-0�E�!$#-p?03E�037O.�, Q 8�01.�'�.�,l4�AB>?7&L?03E�037;.�,S<->?7-,l)+>�,/!$)+#&.�'�!$7�X�C;<&0�gi>��46!$7
>?)�903>�./!$'�%�0s!$#[L$)�!$#&./!$7-7-0?C->ZIJ7h<&0\./%�!$#-p?01%G#-7=E5'*7-'+E�#-E L$)�! �B>?) R  v h $ C � � � � W �

	 E�#-)+.�' ��E�!:<&0 Q�! ��E�!n<-0YX ! �B' ��E�!:<&0�#n#-7&0GA-03#&%�'+,/.�'*N;#&0P<&0G8B>�%�.�'�.�'+!$7-7&03E�037;. ! ��E�!n<-0
<-'�p:'+,/0S)yTVA;t;8�01%�L?%�>�8BA&0P037 sM,/!$#-, � L?%�>�8BA&03,�<-0^,/!$E5E�01.�,l<-'+,���!$'+7;.�,�R T:>?7 � gXW C;>?)�!?%�,FN;#-0
)�0 �J'�8B>�%�.�'�.�'+!$7-7&03E�037;. Q �B' ��E�!n<-0YX\<-'�p:'+,/0K#-7zAOtn8�01%�L?%�>�8BA&0K037 <&03#:D|,/!$#B, � L?%�>�8BA&03,
R  \%�' � � W & v TVA&03#-%�'+,/.�'+Nn#&0��B' ��E�!n<-0\8�03#-.W�01./%�0�>�8-8B)+'*N;#l9010s<-0sg}>��46!$7 %:90341#-%�,�'�p?0?C�>ZIJ7[<-0
L]9037l901%�01%$s=8B>�%�.�'�.�'�!$7B,l>?# <F901./%�'+E�037;.^<&0W)*>�N;#->?)*'�.;90W<&0s)+>�,/!$)*#&.�'�!$7q./%�!$#&p�9010 &
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��7&0\gu!$7B46.�'�!$7'� ! � �/0346.�'�g Q !$#=gu!$7B46.�'�!$7=<&0W46!��#&.�Xl03,�.S#-7&0\E�03,�#&%�0WN;#&0\)�0W,�tn,/. e03E�0s03,�,�>?'�0W<&0
E5>ZD&'+E5'+,�01% !$#2<&0HE5'+7-'+EM'+,/01%3C1037�gi!$7-46.�'�!$72<&0H4601%�.�>?'+7&03,o46!$7;./%�>?'+7;./03,�& v 03,o46!$7O./%�>?'+7O./03, ,�!$7O.
<&03, 46!$7-<B'�.�'�!$7-,oNn#-':<&!$'�p?037;.P�01./%�0^,�>�.�'+,�gi>?'�./03,�& FF7�,/t:7O.�A e03,/0G>�%�4�A-'+./0346.�#&%�>?)�0?C$)�03, 46!$7;./%�>?'+7;./03,
01.o)�03, gi!$7-46.�'�!$7B, � ! � �/0346.�'�g-,/!$7;."<l906IJ7B'�03,],�#&%])�0l7&!$E �-%�0F<-0�%�03,�,�!$#&%�4603,"E5>�.;901%�'�03)+)�03, Q ,�#&%�gi>?460YX
01.^)�0s./03E�8B,S<&0s./%�>3p?01%�,n90102<-#h41'+%�41#-'�.�& v T�!?%�<&!$7-7->?7B4603E�037O.^8�03#-.l03,�,�>3t?01%\<&0WE5'*7-'+E5'+,�01%l)�0
7&!$E �-%�0P<UT 901.�>�8�03,�<&0P46!$7;./%Z�!$)�0?C$46!$E5E�0P<->?7B,	D " � - �7* R �@>�% � k W & ,:* � R �  � � k W C e>r,/!$72./!$#&%3C
E5'+7B'+E5'+,/0H)+>W,�#&%�g}>?460?Co901.�>?7O.H<&!$7-7l9010�#-7&0S46!$7;./%�>?'+7;./0G<&0^./03E�8B,�&tD * G * R � ��� � k W 01.� � G�� *
R � ���� W 8�03#&p?037;.GEM'+7-'+E5'*,/01%P)+>M,�#-%�gi>?460�>3p?0342<&03,G46!$7O./%�>?'*7O./03,r<&0�./03E�8B,S!$#@E5'+7B'+E5'+,/01%P)�0
./03E�8B,�>3p?034^<-03, 46!$7O./%�>?'*7O./03,F<&0S,�#&%�g}>?460 & $ ��& R �@4 � � k W #&.�'*)+'+,/0H#-7&0Hgi!$7-46.�'�!$7�! � �/0346.�'�g�N;#-'
03,/.\#-7&0�46!$E��J'+7->?'+,/!$7@<&02,�#&%�g}>?460�01.r<-0�./03E�8J,�&-&r>?7-,r)yTV>?)+L?!?%�'�.�A-E�0�<&0�8B>�%�.�'�.�'�!$7B7&03E�037;.
$ �\T Q�./�3&P�' " � �'&P4 ������3&W� �P�#�' - T X-R � � % gZ� W C Nn#-'�03,�,�>?'�0q<&0(./%�!$#&p?01%5#-7&0K,/!$)+#&.�'�!$7�%�03, �
8�0346.�>?7O.�)�03,S46!$7;./%�>?'+7;./03,^./03E58�!?%�03)+)�03,1C&./!$#&.^037[E5'+7B'+E5'+,�>?7;.H)yTV>?#&L$E�037;.�>�.�'�!$7[<B#hE5>�.;901%�'�03)
> �/!$#&.;90M>?#@8-%�!:4603,�,/03#&%3C�)+>Kgi!$7-46.�'�!$7x<&0�46!U�#&.\#&.�'+)+'*,;9010�46!$E�8�!?%�./0�<&03#&D[./01%�E�03, #U)yTV#-7@46!?%��
%�03,/8�!$7-< e> )+>[,/!$E5E�0K<&03,sp:'�!$)+>�.�'+!$7-,s<&03,�46!$7O./%�>?'+7O./03,�./03E�8�!?%�03)*)�03, Q <-'b�^901%�037-460K037;./%�0()�0
./03E�8B,\<-0�%:9018�!$7-,�02<-02)*>M8B>�%�.�'�.�'�!$7@01.W)+>K46!$7O./%�>?'*7O./05./03E58�!?%�03)+)�0YX�C�)yTV>?#&./%�0�46!?%�%�03,�8�!$7B< e>
)+>�Nn#->?7;.�'�.;90�<&0\%�03,�,/!$#&%�4603,SEM>�.;901%�'�03)+)�03,S#-.�'+)+'+,n90103,$#

, l ��� Q�� � �����	l������$l � ��X x s = w
��
�67 ~

p�mrl � Q � � X�� s A w���� * =

! e#

� � ��#|8B>�%�.�'�.�'�!$7=EM>�.;901%�'�03)+)�0?C
�	l�� #|8B>�%�.�'�.�'�!$7=)+!?L$'+41'�03)+)�0?C
�$l � � #�46!$7O./%�>?'*7O./03,G./03E�8�!?%�03)+)�03,3C
s = #�46!;0HG(41'+037O.G./03E�8�!?%�03)+)�0?C
s A #�46!;0HG(41'+037O.�<&0W,�#&%�g}>?460?C
� ��* = #|%�03,�,/!$#&%�4603,^E5>�.n901%�'�03)*)�03, �

T:'�)�03,H46!n0HG(41'�037;.�,s = 01.Js A ,�!$7O.S4�A&!$'+,�'+,H<&0rg}>��46!$7=N;#-0$s ="!#! s A C&)yTV>?)�L?!?%�'+.�A-E�0r4�A&01%�4�A&01%�>
<UTV> ��!?%�< e>S%�03,/8�0346./01%])�03, 46!$7O./%�>?'*7O./03,]./03E�8�!?%�03)+)�03,3C18�!$#-%3C1037-,�#-'+./0�E5'+7-'+EM'+,/01%U)�03,U%�03,�,/!$#&%�4603,
E5>�.n901%�'�03)*)�03,S7l9034603,�,�>?'+%�03, e>�,�!$7h'+E�8B)*>?7O.�>�.�'�!$7��

&r>?7-,P7&!?./%�0rE�901.�A&!:<&!$)�!?L$'�0?C&7&!$#-,l4�A-01%�4�A&!$7B, e>s!?8-.�'*E5'+,/01%H)yTV'+E�8J)+>?7O.�>�.�'+!$7ME5>�.n90 �
%�'�03)*)�0�<�TV#-7&05,/8H90341' I�41>�.�'�!$7�>?)�L?!?%�'+.�A-E5'+Nn#&02gi>?46./!?%�'+,;9010M8B>�%�<F901gi>?46./!?%�'*,�>�.�'�!$7UC >ZI�7�<&0�./%�!$#'�
p?01%q)yTV'+E�8B)*>?7O.�>�.�'�!$7fN;#-'S%�03,/8�0346./0@)+03,M46!$7;./%�>?'+7;./03,(./03E58�!?%�03)+)�03,�01.qN;#B'SE5'+7-'*E5'+,/0=)yTV>?#&L �
E�037;.�>�.�'�!$7 <&03,5%�03,�,/!$#&%�4603,5E5>�.;901%�'�03)+)+03,57F9034603,�,�>?'�%�03, � v >|<F901gi>?46./!?%�'*,�>�.�'�!$7f7�T�03,/.�8B>?,5#-7-0
./%�>?7-,�gu!?%�EM>�.�'�!$7f,/.�>?7B<->�%�<UC�46!$EME�0@)+0[8B>�%�.�'+.�'�!$7-7&03E�037;.5<&0 L?%�>�8BA&03,(!$#f)yT�!?%�<&!$7-7->?7-460 �
E�037;.G<&0s.Y�>?4�A&03,1C�E5>?'+,G7&!$#-,P8�!$#&p?!$7B,^7&!$#-,G,/01%�p:'�%^<&03,^8-%�'+7B41'�8�03,l#-.�'+)+'+,n903,P8�!$#&%^%n903,/!$#-<&%�0
4603,�8-%�! �B) e03E503,1CJ8�!$#&%r> ��!$#&.�'�% e>(#-7-0�A&03#-%�'+,/.�'+Nn#&0W<&02<l901g}>?46./!?%�'+,�>�.�'�!$7�� � '+7-,�'yCB7&!$#-,�#&.�'+)*' �
,/!$7-,s#-7&0�gi!$7-46.�'�!$7{! � �/0346.�'�gHN;#B' 46!$E��B'*7&05)+>=)+>�./037-460 Q ./03E�8B,W<&0�%:9018�!$7-,�0YX�01.s)+>=,�#-%�gi>?460
Q 7&!$E �-%�0r<&0^%�03,�,/!$#&%�4603,HE5>�.n901%�'+03)+)�03,�X�8�!$#&%�L$#-'*<&01%F7&!?./%�0�A&03#-%�'+,/.�'+Nn#&0^<�T�!?8-.�'+E5'+,�>�.�'�!$758B>�%
<l901g}>?46./!?%�'+,�>�.�'�!$7�CJ46!$E5E�0�7&!$#-,Hp?01%�%�!$7B,^<->?7-,P)*>�,/0346.�'�!$7 � � � �
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FF7{8B>�%�.�>?7;.�<UTV#B7&05,/8H90341' IJ41>�.�'+!$7�g}>?46./!?%�'+,n9010?Co'+)o8�03#&.\t{>3p?!$'�%�#-7�7&!$E �-%�0�./% e03,�L?%�>?7-<�<-0
<l901g}>?46./!?%�'+,�>�.�'+!$7-,�8�!$,�,�'3�B)�03,"01.�41>�8B> �B)+03,�<&0S,�>�.�'+,�gi>?'�%�0P8B)+#-,"!$#5E�!$'*7-, )�03,�46!$7;./%�>?'+7;./03,�./03E �
8�!?%�03)+)+03,�<&0r)yTV>�8-8B)+'*41>�.�'�!$7�� � !$#-,F,�!$E5E�03,Fgi>?460 e>�#B758-%�! �J) e03E�0G<UT�06D:8B)�!$,�'�!$7546!$E �B'+7->�./!$'�%�0
01.H)+>W%�034�A&01%�4�A&0\<&0G) TV'+E�8B)+>?7;.�>�.�'�!$7�!?8B.�'+E5'+,n9010�03,/.H>?#-,�,�'J#-758-%�! �B) e03E�0 � � ��46!$E58B)�01. � � !$#-,
g}>?'+,/!$7-,�<&!$7-45>�8B8�03) e>[<&03,�A&03#&%�'*,/.�'+Nn#&03,1CU>ZIJ7|<�T�06Dn8B)+!?%�01%�)yT�03,�8B>?460(<&0(,/!$)+#&.�'�!$7B,\01.�<�T�037
./%�!$#-p?01%�)yTV'*E�8B)+>?7;.�>�.�'�!$7q!?8-.�'+EM'+,;9010?CB,�>?7-,^8B>�%�46!$#&%�'�%S8�!$#&%S>?#&.�>?7;.G./!$#-.^4601.G03,�8B>?460 ��Tn03)+!$7
��!$7B<&%�>?7�01. � '*7&!$#:D R � � g�� W C�/)+03,s46%�'�. e01%�03,2<&0(4�A&!$' D|<B>?7-,W)�03,s06Dn8B)+!?%�>�.�'�!$7-,�,/!$7O.�gu!$7 �
<->?E5037O.�>?#:D � v 03,�A-03#&%�'+,/.�'*N;#&03,�g}>?'+,�>?7;.24603,M4�A&!$' D ,/!$7;.2<-!$7-4q<F901./01%�E5'+7->?7;./03, � v 03,�<&03#:D
Ez901.�> ��A&03#-%�'+,/.�'+Nn#&03,1C�� ��� #� 
�� - TW�'�S7 
����;
 ) 4 �6& � �M�����&*� ~ 01.�� ��� #� 
���- TW�'�S7 
�� � �'�3&P4 - T*�� C
8�03#&p?037;.S037&L?037-<-%�01%S#-7=./% e03,^L?%�>?7-<h7&!$E �-%�0W<�TVA&03#&%�'+,�.�'+N;#-03,�� �

� !$#-,S7&!$#-,H,/!$EME�03, �B>?,n903,S,�#-%H)+03,P41>�%�>?46.;901%�'+,/.�'+Nn#&03,S<-0r) T�!$#&.�'+) � v � � F Q � �%��&*!
�*)��M� � � �M � &W� ��
3
3�S� ��&W� � �'� � �3&P��� �M��6��
�:7��;
	�M����2���'& X R � � g�� W 8�!$#&% 901.�> �J)+'�%(7-!?./%�0@A-03#'�
%�'*,/.�'+Nn#&0 � � v � � F 03,/.�#B7�!$#&.�'+)F<UT�06D:8B)�!?%�>�.�'�!$7z<&!$7;.�)�0(gu!$7B46.�'�!$7-7&03E�037;.2,/0Mg}>?'�.s037z./%�!$'*,
8BAB>?,/03,$#

e �^%�034�A&01%�4�A&0�<UTV#-7&0\,/!$)+#-.�'�!$7q%n903>?)+'+,�> �J)�0 �
� �^%�034�A&01%�4�A&0�<UTV#-7&0 ��!$7-7&0\,/!$)+#-.�'�!$7 Q %�034�A&01%�4�A&0�<UTV#-7&0\,/!$)+#-.�'�!$7q./037->?7;.^46!$E�8-./0s<-0W)+>
gu!$7-46.�'+!$7h<&0s46!��#&.�X��

� �^%�034�A&01%�4�A&0�<&0W)+>�,/!$)+#-.�'�!$7q!?8-.�'+E5>?)+0 �

v > ��!$7B7&0K#-.�'+)+'+,�>�.�'+!$7z<-0h4603,546%�'�. e01%�03,M01.M)�0=4�A&!$'�D <&0h) T�!?%�<&%�0=<->?7-,�)+03N;#&03)P'*)+,
,/!$7;.\#&.�'+)+'*,;903,^8�01%�E�01.r<&0�%n903,/!$#-<&%�0�8J)+#-,�'�03#-%�,P8-%�! �J) e03E�03,r46!$E��B'*7->�./!$'�%�03,r<&027->�.�#&%�03,�./% e03,
<-'+p?01%�,/03,P01.1C-8J>�%�E5'�03#:D�C-<&03,P8-%�! �B) e03E�03,^<�T�!?8-.�'+E5'+,�>�.�'�!$7��

9F�p:'+<&03EME�037O.1CW<B>?7-,�7&!?./%�0�41>?,1Cs7&!$#-,�./037&!$7-,�46!$E�8B./0f,/03#-)�03E5037O.|<-03,�<&03#:D
8-%�03E5' e01%�03,q8BA->?,�03,1CF8J#-'+,�Nn#&0 )*>|%�034�A&01%�4�A&0�<&0x)+>�,�!$)+#&.�'�!$7c!?8-.�'+EM>?)�0 06D&'�L?0{)�0@8B>�%�46!$#&%�,
<&0^./!$#&.�)yT�03,/8J>?460G<&0^,�!$)+#&.�'�!$7-, � � !$#-,F4�A&01%�4�A&!$7-,F<&!$7-4S<UTV> ��!?%�<�� >W,�>�.�'+,/g}>?'�%�0S)*>W46!$7O./%�>?'+7O./0
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