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�6 �45
�sQ �QRn]Uf K LM ���hp nT Q^PRUn^UT]^ m]fQ `OPOlOnQ sOn l QQf VP]m]�Q` n]f^Q
[��K On O nPOf`OR`]�Q` m]lRORd rUR RQrQRQf^Q RO`]Of^Q nT Q^PRO L WU�Q�QR RQ�
^QfPmd ]f mOPQ [��a � O fQ� �QRn]Uf � PsQ �QRn]Uf K L[ ���hp nT Q^PRUn^UT]^ m]fQ
`OPOlOnQ �On RQmQOnQ` PU RQTmO^Q PsQ Q_ ]nP]fe `OPOlOnQ L h n PsQnQ `OPOlOnQn
ORQ ]fPQf`Q` PU TRU� ]`Q O ^UiTRQsQfn]�Q Of` ^Uf^mVn]�Q RQrQRQf^Q lOnQ � ]P ]n
fQ^QnnORd PU ^Uf`V^P O ^UiTmQPQ RQ� ]Q� Ur PsQ fQ� `OPO On ^UiTORQ` PU PsQ
PR]Q`�Of`�PRVnPQ` Um` `OPO �[� L

�s]n fUPQ `Qn^R]l Qn nUi Q PQnPn VnQ` PU �QR]rd PsQ RQT URPQ` Q�UmVP]Uf Ur
PsQ `OPOlOnQn ld ^UiTOR]fe nT Q^PRO ^Om^VmOPQ` rUR QO^s iUmQ^VmQ U�QR PsQ
nT Q^PROm ROfeQ Ur c���[a�� ^i �� OP O POfeQfP sQ]esP Ur M[ �i L

� 3 !�
! 6 �458
�U Ps]n Qf` � Omm Kg nT Q^]Qn �QRQ ^UiTORQ` Vn]fe PsQ " QrQRQf^Q uUR�OR` � U`Qm
#"u�$� O m]fQ�ld� m]fQ RO`]OP]�Q PROfnrQR i U`Qm lOnQ` VTUf %&\'\[ �s]^s
�On `Q�QmUT Q` OP hPiUnTsQR]^ � Y^QOf]^ Of` � mOfQPORd �sdn]^n � (f]�QRn]Pd
Ur Y_rUR` �M� L �sQ "u� ^Om^VmOPQn RO`]Of^Q nT Q^PRO Ur i Ofd eOnQUVn nT Q^]Qn
^UiiUfmd rUVf` ]f PsQ &ORPs )n OPiUnTsQRQ � Vn]fe PsQ W ��"h\ l]OfRd m]fQ
`OPO On O `OPOlOnQ Ur nPOf`OR`]�Q` nT Q^PRUn^UT]^ `OPO �M� L

uUR Ps]n ^UiTOROP]�Q nPV`d� "u� �On VnQ` PU ^Om^VmOPQ PsQ RO`]Of^Q
nT Q^PRO rUR QO^s eOn Vn]fe PsQ fQ� Of` Um` `OPOlOnQn L �sQnQ ^Om^VmOP]Ufn
�QRQ T QRrURi Q` OP O POfeQfP sQ]esP Ur M[ �i Of` U�QR O �O�QfVilQR ROfeQ
Ur c�� ^i �� PU [a�� ^i �� ]f O nPOf`OR` OPi UnTsQRQ L �sQ RO`]Of^Q nT Q^PRO
�QRQ PsVn ^Om^VmOPQ` � ^UiTORQ` Of` PsQ RQn]`VOmn l QP�QQf PsQ P�U `OPOlOnQn
`QPQRi ]fQ` � �sQRQ PsQ RQn]`VOm ]n nPRO]esPrUR�OR`md `QofQ` On

*+, #- $ . */01 #- $ 2 *345 #- $ #M$
�sQRQ */01 #- $ ]n PsQ RO`]Of^Q OP �O�QfVilQR - On RQTURPQ` rRUi PsQ Um`
nT Q^PROm `OPOlOnQ Of` O^^UR`]femd *345 #- $ ]n PsOP Ur PsQ fQ� L

�sVn � ]r RQn #- $ ]n ]`QfP]^Ommd �QRU rUR PsQ �sUmQ ROfeQ Ur �O�QfVilQRn
nPV`]Q` � PsQ P�U `OPOlOnQn ORQ nO]` PU l Q Vf^sOfeQ` rUR PsQ TORP]^VmOR nT Q^]Qn L
�r RQn #- $ ]n fUf�QRU rUR ^QRPO]f �OmVQn UR ROfeQn Ur - � ]P ]n Ul� ]UVn PsOP PsQRQ
sO�Q l QQf ^sOfeQn i O`Q ]f PsQ fQ� `OPOlOnQ L

6 778
!68
�OlmQ M nViiOR]�Qn PsQ of`]fen Ur Ps]n ^UiTOR]nUf L �sQRQ ORQ PsRQQ T Unn]l mQ
UVP^UiQn 8 Q]PsQR QO^s fQ� nT Q^]Qn nT Q^PRVi ORQ ^Ufn]nPQfP #9Vf^sOfeQ`:$



� ��� ���� K

�� ����	 
�� 
�� � ������ �����	 �� ����	 
�� 
�� � ������ ���� �� �����	 ���� ��
#M$ WXY ^sOfeQ` #[�$ WXkY OlnQfP �
#[$ kYX #[M$ WYkm
#K$ Yb #[[$ \X
#Z $ \XY #[K$ Wk\
#a$ kY #[Z$ kWb km
#c$ kW � #[a$ WXYX ^sOfeQ`
#q$ YX #[c$ kXWX
#g$ \Y ^sOfeQ` #[q$ kXWv
#j$ pYX #[g$ �Wb �
#M�$ \YX #[j$ kYuX
#MM$ \Wb ^sOfeQ` #K�$ puv ^sOfeQ`
#M[$ W\Yb ^sOfeQ` #K M$ WXp
#MK$ YW � #K[$ WkYYW �
#MZ$ Wu � #KK$ WYX �
#Ma$ Wkm � #KZ $ Y OlnQfP �
#Mc$ W� R � #Ka$ kmY\YX ^sOfeQ`
#Mq$ W � � #Kc$ \Y� OlnQfP �
#Mg$ kmY #Kq$ WY� R OlnQfP �
#Mj$ Ykp ^sOfeQ` #Kg$ kXW � OlnQfP �

�OlmQ M 8 ksQi ]^Om nT Q^]Qn ^UiTORQ` ]f nPV`dL WQRQ 9^sOfeQ`: ]f`]^OPQn
PsOP PsQ fQ� nT Q^PRUn^UT]^ `OPO ]n `]� QRQfP rRUi PsQ Um` � �� ) iQOfn PsOP
PsQ ^UiTOR]nUf �On ^ORR]Q` UVP OP O iV^s s]esQR�PsOf�fURi Om ^Uf^QfPROP]Uf �
�OlnQfP ) iQOfn PsOP lUPs nT Q^PRO ORQ ]`QfP]^Ommd �QRU rUR Omm PsQ �O�QfVilQRn �
Of` O lmOf� nTO^Q ]f`]^OPQn PsOP PsQ nT Q^PRO ORQ 9 Vf^sOfeQ`: L
UR ]f^Ufn]nPQfP #9^sOfeQ`:$� ]Ps PsOP Ur PsQ TRQ� ]UVn `OPOlOnQ UR PsQRQ ORQ
fU O�O]mOlmQ nT Q^PRUn^UT]^ `OPO # 9OlnQfP:$ L �r eOnQn sO�Q nT Q^PRO �s]^s ORQ
]`QfP]^Ommd �QRU rUR Omm �O�QfVilQRn PQnPQ` � PsQd ORQ nURPQ` On 9OlnQfP: L

uUR fQORmd sOmr Ur PsQ PRO^Q eOnQn PQnPQ` � PsQ nT Q^]Qn `]` fUP sO�Q OPiU�
nTsQR]^ TRUo mQn ]f PsQ ^sUnQf nPOf`OR` OPiUnTsQRQ Of` nU PsQnQ #]f`]^OPQ`
� ]Ps Of � ]f �OlmQ M$ �QRQ RVf ]f Of OPi UnTsQR]^ nQP�VT OP O mOReQR ^Uf^Qf�
PROP]Uf #M TTi�$ PsOf PsQd �UVm` fURi Ommd l Q TRQnQfP L

�sQ iO UR]Pd Ur PsQ nT Q^PRO ]f`QQ` RQi O]fQ` ^Ufn]nPQfP � ]Ps Of` Vf�
^sOfeQ` rRUi PsQ TRQ� ]UVn �QRn]Uf L �sQnQ nT Q^]Qn `]nTmOdQ` O RQn]`VOm Q!VOmm]fe
]`QfP]^Ommd �QRU rUR Omm Ur PsQ ^UiTORQ` ROfeQ Ur �O�QfVilQRn #c�� ^i �� PU
[a�� ^i ��$ � ]f`]^OP]fe PsOP PsQ `OPOlOnQ RQi O]fn Vf^sOfeQ` rUR iUnP Ur PsQ
nT Q^]Qn L W XY � \Y � W\Yb � WXYX � \Wb � Ykp � puv Of` kmY\YX sO�Q fQ� md
^Om^VmOPQ` nT Q^PRO �s]^s Q_s]l]P `]�QRQf^Qn � ]Ps PsQ Um` ���hp `OPOlOnQ L
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u]eVRQ M 8 �UT TmUP nsU� n RQn]`VOm l QP�QQf PsQ P�U �OPQR �OTUVR nT Q^PRO
rRUi PsQ Um` Of` fQ� `OPOlOnQn L �UPPUi TmUP nsU� n PsQ RQe]Uf �sQRQ PsQRQ
Q_ ]nP ^sOfeQn l QP�QQf PsQ 9fQ�: Of` 9Um`: �OPQR �OTUVR nT Q^PRO � �sQRQ PsQ
Um` nT Q^PRVi ]n TmUPPQ` ]f lmO^� #nUm]` $ Of` PsQ fQ� ]f RQ` #`UPPQ` $ L

uUR PsQ iUnP TORP � PsQ ^sOfeQn Of` `]� QRQf^Qn ]f PsQ nT Q^PRO ORQ !V]PQ i ]�
fUR � sO� ]fe i O_ ]iVi `]�QRQf^Qn PsOP ORQ iV^s mQnn PsOf O TQR^QfP Ur PsQ
i O_]iVi RO`]Of^Q �OmVQ rRUi PsQ Um` nT Q^PROm `OPOlOnQ L
� �� ����� ��	
�� � 
�
�sQ nT Q^PRVi ^Om^VmOPQ` Vn]fe PsQ fQ� `OPOlOnQ rUR �OPQR �OTUVR i OP^sQn
PsOP Ur PsQ Um` `OPOlOnQ � ]Ps PsQ Q_^QTP]Uf Ur O rQOPVRQ U^^VR]fe ]f PsQ
ROfeQ Ur - � �jZg � jZg �a� ^i �� � On s]esm]esPQ` ]f u]e L ML �sQRQ Q_ ]nPn O ni Omm
` ]�QRQf^Q ]f PsQ m]fQ nsOT Q OP Ps]n �O�QfVilQR � OmPsUVes PsQ i O_]iVi
OlnUmVPQ `]�QRQf^Q l QP�QQf PsQ P�U nT Q^PRO ]n K fN � #^i X nR ^i ��$ ]f O
rQOPVRQ Ur OlnUmVPQ nPRQfePs Ur Ka� fN � #^i X nR ^i ��$ L k mQORmd� Ps]n ]n O
ni Omm `]n^RQTOf^d � ]Ps O RQmOP]�Q QRRUR Ur mQnn PsOf M� L

�sQ `Q�QmUT QRn Ur PsQ ���hp nTQ^PRUn^UT]^ m]fQ `OPOlOnQ O^�fU� mQ`eQ
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u]eVRQ [ 8 �UT TmUP nsU� n RQn]`VOm l QP�QQf PsQ P�U f]PR]^ U_ ]`Q nT Q^PRO rRUi
PsQ Um` Of` fQ� `OPOlOnQn L �UPPUi TmUP nsU� n PsQ RQe]Uf �sQRQ PsQRQ Q_ ]nP
^sOfeQn l QP�QQf PsQ 9fQ�: Of` 9Um`: f]PR]^ U_ ]`Q nT Q^PRO � �sQRQ PsQ Um`
nT Q^PRVi ]n TmUPPQ` ]f lmO^� #nUm]` $ Of` PsQ fQ� ]f RQ` #`UPPQ` $ L

^sOfeQn ]f PsQ Q�UmVP]Uf Ur nT Q^PRUn^UT]^ `OPO Ur PsQ WXY iUmQ^VmQ ]f PsQ
`OPOlOnQ U�QR PsQ dQORn L \UPOlmd� WXY �On OmPQRQ` ]f hTR]m [��K ld VT`OP]fe
PsQ TRQnnVRQ�lRUO`Qf]fe Of` PQiTQROPVRQ�`QTQf`Qf^Q TOROi QPQRn rUR PsQ m]fQ
U ^^VR]fe OP jZg �[c[gg� ^i �� �[� � PsQ rQOPVRQ UlnQR�Q` sQRQ L
� �� � ��� �� �� ��� ��
\]PR]^ U_ ]`Q \Y nsU� n iURQ �OR]OP]Uf ]f PsQ nT Q^PROm ^UiTOR]nUf � On PsQRQ
ORQ `]�QRQf^Qn ]f PsQ m]fQ ]fPQfn]Pd Of` nsOTQ �sQRQ�QR PsQ UR]e]fOm RO`]Of^Q
nT Q^PRVi �On fUf��QRU L �sQ ]f^Ufn]nPQf^]Qn U ^^VR ]f PsQ �O�QfVilQR ROfeQ
rRUi Mqq� ^i �� PU Mjc� ^i �� � On Q_s]l]PQ` ]f u]e L [ L heO]f � PsQ OlnU�
mVPQ Of` RQmOP]�Q `]�QRQf^Qn l QP�QQf PsQ P�U nT Q^PRO ORQ !V]PQ i ]f]i Om OP
� �M fN � #^i X nR ^i ��$ �sQf ^UiTORQ` � ]Ps PsQ nT Q^PROm i QOnVRQi QfP Ur
OTTRU_ ]i OPQmd Mc fN � #^i X nR ^i ��$ � O RQmOP]�Q `]� QRQf^Q Ur O � �a� L



� ��� ���� c

�sQ `OPOlOnQ `Q�QmUT QRn O^�fU� mQ`eQ PsOP \Y �On OmPQRQ` ]f \U�QilQR
[��K �sQf ^QRPO]f \Y m]fQn �QRQ RQiU�Q` Of` VT`OPQ` Vn]fe W ��"h\� M
TOROi QPQRn �K� L ksOfeQn �QRQ i O`Q PU PsQ a �j �i nTQ^PROm RQe]Uf �sQRQ
PsQ M � � rVf`Oi QfPOm lOf` OlnURln � On UlnQR�Q` ]f PsQ ^URRQnTUf`]fe
�O�QfVilQR ROfeQ #Mq�� ^i ��$ ]f Ps]n nPV`dL hn �Qmm � PsQ `Q�QmUT QRn RQTURP
O RQmOP]�Q ^sOfeQ ]f m]fQ ]fPQfn]Pd Ur l QP�QQf K 2 a� � �s]^s ]n �Qmm ]f �QQT]fe
� ]Ps PsQ UlnQR�OP]Ufn sQRQ �[� L
� �� � ��� �� ���� ��� �

�sQ `]� QRQf^Qn l QP�QQf PsQ fQ� Of` Um` nT Q^PRO rUR f]PR]^ O^]` ORQ iURQ
i OR�Q` PsOf rUR PsQ UPsQR nT Q^]Qn fUPQ` L �f rO^P � PsQRQ Q_ ]nP `]�QRQf^Qn
]f PsQ nT Q^PRO �sQRQ�QR PsQ UR]e]fOm nT Q^PRVi ]n fUf��QRU Of` � Vfm]�Q PsQ
TRQ� ]UVn P�U Q_OiTmQn � PsQ `]n^RQTOf^]Qn ]f m]fQ nsOTQ Of` ]fPQfn]Pd ORQ QOn]md
UlnQR�OlmQ ]f PsQ rVmm nT Q^PRVi L �sQRQ ORQ o�Q ^sOfeQ` ORQOn 8

� ca� ^i �� 8 OlnUmVPQ QRRUR Ur M� fN � #^i X nR ^i ��$ ]f O rQOPVRQ Ur M���
fN � #^i X nR ^i ��$ � UR Ur M� �

� qqa ^i �� 8 OlnUmVPQ QRRUR Ur M� fN � #^i X nR ^i ��$ ]f O rQOPVRQ Ur [���
fN � #^i X nR ^i ��$ � UR Ur � �a� �

� l QP�QQf gK� ^i �� Of` ja� ^i �� 8 OlnUmVPQ QRRUR Ur q� fN � #^i X nR
^i ��$ ]f O rQOPVRQ Ur Mj�� fN � #^i X nR ^i ��$ � UR Ur OlUVP Z� �

� l QP�QQf MMq� ^i �� Of` M[K� ^i �� 8 OlnUmVPQ QRRUR Ur [� fN � #^i X nR
^i ��$ ]f O rQOPVRQ Ur a� fN � #^i X nR ^i ��$ � UR Ur Ol UVP Z�� �

� l QP�QQf MKa� ^i �� Of` MZqa ^i �� 8 OlnUmVPQ QRRUR Ur K� fN � #^i X nR
^i ��$ ]f O rQOPVRQ Ur M�� fN � #^i X nR ^i ��$ � UR Ur K�� L

h n ^Of lQ QOn]md nQQf ]f PsQ nT Q^PRO Q_s]l]PQ` ]f u]e L K � PsQnQ `]�QRQf^Qn ORQ
!V]PQ fUP]^OlmQ Of` Ur fUf�fQem]e]l mQ i Oef]PV`Q L

h^^UR`]fe PU PsQ `OPOlOnQ `Q�QmUT QRn � W\Yb �On OmPQRQ` ]f \U�QilQR
[��Z ld VT`OP]fe PsQ m]fQ TOROiQPQRn On `QofQ` ]f PsQ h��� Ur ���hp�
p� nPV`dL �sQ `Q�QmUT QRn RQTURP !V]PQ O fVilQR Ur ^sOfeQn ]f PsQ nT Q^PROm
`OPO Ur f]PR]^ O^]` L \Ui ]fOmmd� ]P ]n RQTURPQ` PsOP rUR Omm Ur PsQ lOf`n PsQ
lRUO`Qf]fe ^U Q� ^]QfPn �QRQ ^sOfeQ` Of` PsOP PsQRQ �QRQ ]i TRU�Qi QfPn ]f
PsQ m]fQ TUn]P]Ufn ]f nQ�QROm nT Q^PROm RQe]Ufn #MM �[ �i Of` g �K �i $ �[ � Z � L
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u]eVRQ K 8 �UT TmUP nsU� n RQn]`VOm l QP�QQf PsQ P�U f]PR]^ O^]` nT Q^PRO rRUi
PsQ Um` Of` fQ� `OPOlOnQn L �UPPUi TmUP nsU� n PsQ RQe]Uf �sQRQ PsQRQ Q_ ]nP
^sOfeQn l QP�QQf PsQ 9fQ�: Of` 9Um`: f]PR]^ O^]` nT Q^PRO � �sQRQ PsQ Um`
nT Q^PRVi ]n TmUPPQ` ]f lmO^� #nUm]` $ Of` PsQ fQ� ]f RQ` #`UPPQ` $ L



� ��� ���� g

u]eVRQ Z 8 �UT TmUP nsU� n RQn]`VOm l QP�QQf PsQ P�U sd`RUeQf TQRU_ ]`Q nT Q^PRO
rRUi PsQ Um` Of` fQ� `OPOlOnQn L �UPPUi TmUP nsU� n PsQ RQe]Uf �sQRQ PsQRQ
Q_ ]nP ^sOfeQn l QP�QQf PsQ 9fQ�: Of` 9Um`: sd`RUeQf T QRU_ ]`Q nT Q^PRO � �sQRQ
PsQ Um` nT Q^PRVi ]n TmUPPQ` ]f lmO^� #nUm]` $ Of` PsQ fQ� ]f RQ` #`UPPQ` $ L

� �� ����
��� 	��
� ��� � 
�

�sQ ^sOfeQn ]fPRU`V^Q` ]f PsQ sd`RUeQf TQRU_ ]`Q nT Q^PRVi ORQ Q�Qf iURQ
n]ef]o^OfP L �sQ Q_ ]nP]fe eRUVT Ur m]fQn ]f PsQ �O�QfVilQR ROfeQ Ur M[��
^i �� PU MKa� ^i �� Q_s]l]P !V]PQ fUP]^OlmQ `]�QRQf^Qn ]f lUPs m]fQ nsOTQ Of`
]fPQfn]Pd rRUi PsQ UR]e]fOm `OPOlOnQ )n UVPTVP Ur OlUVP K fN � #^i X nR ^i ��$
]f O rQOPVRQ Ur OlUVP M� fN � #^i X nR ^i ��$ L WU�Q�QR PsQ iUnP TRUi ]fQfP
`]�QRQf^Q ]n PsOP PsQ fQ� `OPOlOnQ O^PVOmmd ]fPRU`V^Qn O fQ� eRUVT Ur m]fQn
OP PsQ mU�QnP ROfeQ Ur �O�QfVilQRn ^Ufn]`QRQ` � QOn]md nsU� ]fe l QP�QQf c��
^i �� Of` qa� ^i �� L �sQnQ Q_PRO m]fQn sO�Q O i Oef]PV`Q Ur OlUVP c fN � #^i X
nR ^i ��$ L �sQRQ ORQ OmnU nUi Q ofQR nPRV^PVRQ m]fQn  U]f]fe PsQ P�U � ]n]lmd
mOReQ rQOPVRQn nV^s PsOP ^sOfeQn ORQ O^PVOmmd TRQnQfP VT PU Ol UVP Ma�� ^i ��
� lVP PsQnQ ni Omm ^sOfeQ` rQOPVRQn ORQ !V]PQ fQem]e]l mQ OP Of UR`QR Ur � ���a
fN � #^i X nR ^i ��$ PU � ��a fN � #^i X nR ^i ��$ L u ]e L Z s]esm]esPn PsQnQ Ul�
nQR�OP]Ufn L



� ��� ���� j

�sQ `Q�QmUT QRn ]f`]^OPQ PsOP WXYX �On OmPQRQ` ]f \U�QilQR [��K �sQf
^QRPO]f WXYX m]fQn �K� �QRQ RQi U�Q` Of` VT`OPQ` Vn]fe TOROi QPQRn rRUi ��QRR
QP Om L� Mjj�� Of` �� mQQ QP Om L� Mjjj� L �sQnQ OmPQROP]Ufn sO�Q TR]i OR]md O� Q^PQ`
PsQ -v lOf` U^^VR]fe OP OTTRU_ ]i OPmd q �j �i UR M[cc ^i �� � On UlnQR�Q` ]f
Ps]n nPV`dL heO]f � PsQd RQT URP O m]fQ ]fPQfn]Pd `]� QRQf^Q Ur g 2 K�� � �s]^s
]n RQtQ^PQ` ]f PsQ UlnQR�Q` RQn]`VOm ]fPQfn]Pd `]�QRQf^Qn sQRQ �[� L
� �� ��� 
� �� �� �

�sQRQ ORQ nQ�QROm fUPOlmQ `]�QRQf^Qn ]f PsQ nT Q^PRO eQfQROPQ` rRUi PsQ fQ�
Of` Um` `OPOlOnQn � sU�Q�QR PsQd nQQi PU lQ iUnPmd `VQ PU ^sOfeQn ]f m]fQ
]fPQfn]PdL h RUVf` c[a ^i �� � PsQRQ ]n Of OlnUmVPQ ]fPQfn]Pd `]� QRQf^Q Ur OlUVP
� �a fN � #^i X nR ^i ��$ ]f O rQOPVRQ Ur OlUVP M fN � #^i X nR ^i ��$ L �f PsQ
ROfeQ Ur q�� ^i �� PU M[�� ^i �� � PsQ i O_ ]iVi `]� QRQf^Q l QP�QQf PsQ P�U
nT Q^PRO ]n RQe]nPQRQ` � sO� ]fe O �OmVQ Ur [Z fN � #^i X nR ^i ��$ ]f O rQOPVRQ Ur
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