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<= �>?@ABCD?EA> = FGH IJKLMINOJP JQ RHSOK HPNMTU VMROPR OR M LTJVW
XHK YGOIG GMR LTMINOIMX IJPRHZ[HPIHR OP JOXWSTOXXOP\ JLHTMNOJPR ] ROPIH NGH
J II[TTHPIH JQ MVPJTK MX LJTH LTHRR[THR IMP XHMS NJ VXJYWJ[N MPS IJXXMLRH JQ
NGH YMXX ^ _[IG MVPJTK MX LJTH LTHRR[THR `O ^H ^] MVJaH GUSTJRNMNOIb IMP J II[T
QJT M aMTOHNU JQ THMRJPR ] MPS LMTN JQ NGH L[TLJRH JQ K JSHXXOP\ NGH RURNHK OR
NJ SHNHTK OPH YGOIG JQ NGHRH MTH XOcHXU NJ V H THMXORNOI IM[RHR ^ dP NGOR LMLHT
YH Y OXX K HPNOJP NYJ ] NGHRH V HOP\ efgh iejkfl MPS mkin olopkp^

qJTH \HPHTMXXU] IJKLMINOJP MPS SOM\HPHROR OP RHSOK HPNMTU VMROPR GMaH
K MNGHK MNOIMX IJPPHINOJPR NJ JNGHT RURNHK R OPaJXaOP\ THMINOaH LJTJ[R K HW
SOM ^ FYJ PJNMVXH HrMKLXHR YGOIG GMaH VHHP RN[SOHS MTH K M\K M NTMPRLJTN
OP NGH sMTNG tR K MPNXH `_IJNN MPS _NHaHPRJP uvwx ] q IyHPzOH uvwx ] {JY XHT
uvw|b ] MPS THMINOaH \TJ[PSYMNHT }JY `~TNJXHaM HN MX ^ uvw� ] �HYUPPH HN MX ^
uvv�b ] MPS NGHTH MTH JNGHTR � MR MP HrMKLXH ] NGH QJTK MNOJP JQ VOJ� XK R JP RJOX
\TMOPR IM[RHR M THS[INOJP OP LJTJRONU McOP NJ NGMN LTJS[IHS VU IJKLMINOJP ^

FGH RON[MNOJP YH RN[SU OR RGJYP OP {O\[TH u^ _HSOK HPNR ] V JNG JT\MPOI
MPS OPJT\MPOI ] MTH SHLJRONHS MN NGH J IHMP VJNNJK MPS MII[K[XMNH ^ � R
NGHU SJ RJ ] NGHU IJKLMIN [PSHT NGHOT YHO\GN ] NG[R HrLHXXOP\ LJTH YMNHT ^
dQ NGH IJKLMINOJP OR QMRN `O ^H ^] NGH TMNH JQ RHSOK HPNMNOJP OR \THMNHT NGMP
NGH GUSTM[XOI IJPS[INOaONU JQ NGH RHSOK HPNRb NGHP HrIHRR LJTH LTHRR[TH Y OXX
J II[T ] MPS YH Z[MPNOQU NGOR GHTH ^

� RHIJPS LJRROV XH IM[RH JQ MVPJTK MX LJTH LTHRR[TH OR e�i� mkin olopkp^
FGOR OR M THMINOJP OP YGOIG RK HINONH `M YMNHTWTOIG IXMU K OPHTMXb OR NTMPRW
QJTK HS NJ OXXONH `M YMNHTWLJJT IXMU b aOM NGH THXHMRH JQ VJ[PS YMNHT ^ � R ON
N[TPR J[N ] ON RHHK R NGMN SOM\HPHROR GMR XONNXH Z[MPNONMNOaH OKLMIN JP MVW
PJTK MX LJTH LTHRR[THR `ON SJHR ] NGJ[\G ] LTJaOSH M K HIGMPORK QJT � JOPNOP\
OP TJ IcRb ^ �JYHaHT ] ONR MPMXUROR OR OPRNT[INOaH V HIM[RH SOM\HPHROR OR JQNHP
NGJ[\GN JQ MR JII[TTOP\ NGTJ[\G LTHIOLONMNOJP MPS SORRJX[NOJP `�VHTITJK W
VOH HN MX ^ uvvxb ] MPS NGH THR[XNOP\ KJSHX XHMSR NJ M aHTU IJKLXOIMNHS THMIW
NOJP RURNHK ^ �HRLONH NGOR ] YH OXX[RNTMNH GJY NGH [RH JQ NGH YHMc RJX[V OXONU
XOK ON `JT RJXOS SHPRONU MRUKLNJNOIR ] ~TNJXHaM uvvxb IMP H�HINOaHXU THS[IH
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NGH IJKLXOIMNHS RURNHK NJ �TRN JTSHT cOPHNOIR ] MXV HON Y ONG M IJKLXOIMNHS
THMINOJP TMNH ^

_HSOK HPNMTU VMROPR ] R[IG MR NGH �JTNG _HM JT NGH �[XQ JQ q HrOIJ ] MTH
NULOIMXXU G[PSTHSR JQ cOXJK HNTHR OP HrNHPN MPS RHaHTMX cOXJK HNTHR SHHL ^ dN OR
NG[R MLLTJLTOMNH NJ KJSHX NGH IJKLMINOP\ RURNHK MR JPHWSOK HPROJPMX ] MPS
NG OR YH SJ OP NGH QJXXJY OP\ RHINOJP ^ � NULOIMX RHSOK HPNMNOJP TMNH OR u !"" K
R!" ] JT �  K qM!" ] RJ NGMN M u cOXJK HNTH SHHL VMROP K MU MII[K[XMNH OP
� qM^ ~P R[IG XJP\ NOK H RIMXHR ] NHINJPOI LTJ IHRRHR MTH OKLJTNMPN ] MPS OP
\HPHTMX MII[K[XMNOJP OR PJN M KJPJNJPOI LTJ IHRR ^ dQ NHINJPOI [LXOQN J II[TR
RJ NGMN NGH R[TQMIH JQ NGH VMROP TORHR MVJaH RHM XHaHX ] NGHP HTJROJP XHMSR
NJ SHP[SMNOJP MPS M PH\MNOaH RHSOK HPNMNOJP TMNH ^ dPSHHS ] JPH L[TLJRH
JQ RN[SUOP\ VMROP LJTJRONU MPS LJTH LTHRR[TH LTJ�XHR OR NJ NTU MPS OPQHT
YGMN NGH LTHaOJ[R R[VROSHPIH GORNJTU YMR # MP OPaHTRH LTJVXHK ^ $H RGMXX
K HPNOJP JPH STMK MNOI H�HIN JQ R[IG [LXOQN JP NGH LJTJRONU LTJ�XH ^% = �A&'(D?EA> = FGH VMROI K MNGHK MNOIMX K JSHX OR NGMN JQ RXJY NYJW
LGMRH }JY ] YGHTH NGH LGMRHR MTH RJXOS MPS XOZ[OS ^ dQ NGH LJTJRONU OR SHPJNHS
VU ) ] MPS NGH aHTNOIMX IJJTSOPMNH OR * ] NGHP HZ[MNOJPR JQ K MRR IJPRHTaMNOJP
MTH + )+ , - ++ * `)./ b 0  1

2 + )+ , - ++ * 3`u 2 ) b. 45 0  1`� ^ub
YGHTH ./ MPS .4 MTH NGH XOZ[OS MPS RJXOS aHXJ IONOHR ] MPS MTH THXMNHS VU
�MTIU tR XMY

) `./ 2 .4 b 0 2 67 8+9+ * - :/;< 1`� ^�b
YGHTH 6 OR L HTK HMVOXONU] 7 OR aORIJRONU JQ YMNHT ] 9 OR LJTH LTHRR[TH ] :/ OR
YMNHT SHPRONU] MPS ; OR \TMaONU^

FYJ OKLJTNMPN IJPRNON[NOaH SHLHPSHPIHR MTH NGJRH JQ NGH L HTK HMVOXONU
MPS NGH H�HINOaH LTHRR[TH ^ FGH H�HINOaH LTHRR[TH 9 = OR SH�PHS NJ V H NGH
SO�HTHPIH V HNYHHP JaHTV[TSHP LTHRR[TH > MPS NGH LJTH LTHRR[TH �
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9 = 0 > 2 9 1`� ^� b
MPS NGH JaHTV[TSHP LTHRR[TH OR ONRHXQ SHNHTK OPHS VU NGH XONGJRNMNOI \TMSOHPN ^
dP MP HXMRNOI K HSO[K [PSHT\JOP\ Mr OMX RNTMOP ] K MNNHTR MTH IJKLXOIMNHS VU
GJJL RNTHRRHR ] YGOIG K HMPR NGMN NGH JaHTV[TSHP LTHRR[TH OR PJN NGH RMK H
MR NGH JaHTV[TSHP PJTK MX RNTHRR ] V[N NGH SO�HTHPIH OR JPH JQ SHNMOX ] MPS OR
SORI[RRHS VU {JY XHT MPS �MP\ `uvvwb ^

FGH H�HINOaH LTHRR[TH OR THXMNHS ] OP MP HXMRNOI K HSO[K ] NJ NGH LJTJRW
ONU VU M Q[PINOJP 9 = 0 9 = `) b ^ dP M RJOX ] NGH THXMNOJP OR GURNHTHNOI ] MPS OQ
MXXJYMPIH OR K MSH QJT LTHRR[TH RJX[NOJP MN SHLNGR \THMNHT NGMP M cOXJK HW
NTH ] NGHP MP H�HINOaH aORIJ[R THXMNOJPRGOL OR LTHRITOV HS ^ �N \THMNHT SHLNGR
RNOXX ] IHK HPNMNOJP JII[TR MPS M RNO�HT HXMRNOI TGHJXJ\U VHIJK HR MLLTJLTOMNH
M\MOP ^ dP MSSONOJP ] NGH LHTK HMVOXONU OR M Q[PINOJP 6 0 6 `) b JQ LJTJRONU]
Y ONG 6 SHITHMROP\ NJ zHTJ QMOTXU TMLOSXU MR ) SHITHMRHR NJ zHTJ ^

dQ YH R[LLJRH NGH VMROP JaHTXOHR MP OKLHTK HMVXH VMRHK HPN MN * 0  ]
MPS ONR R[TQMIH OR MN * 0 � ] NGHP R[ONMVXH VJ[PSMTU IJPSONOJPR MTH. 4 0 ./ 0  MN * 0  1

) 0 )� 1 �� 0 �� 4 - .4 MN * 0 � 	`� ^x b
$H R[LLJRH NGMN 9 = `)� b 0  
 �� 4 OR NGH LTHRITOV HS RHSOK HPNMNOJP TMNH ] MPS
YH NMcH ON OPONOMXXU NJ VH IJPRNMPN ^�JPWSOK HPROJPMXORMNOJP MPS ROKLXO�IMNOJP JQ NGOR K JSHX XHMSR NJ NGH
PJPXOPHMT SO�[ROJP HZ[MNOJP+ )+ , 0 � ++ * �
6 `u 2 )b� �u) + )+ * 2 u� � 1`� ^|b
YGHTHOP YH K McH NGH MRR[KLNOJPR9 = 0 39 = 5 �XP `)� �)b 2 `)� 2 ) b� 1

6 0 6� 
6 `) b 1`� ^� b
39 = 5 MPS 6� VHOP\ R[ONMV XH RIMXHR QJT 9 = MPS 6 ^ FGH IJPRNON[NOaH XMY QJT
H�HINOaH LTHRR[TH OR NGMN JQ _K ONG `uv�ub 
 ON K OK OIR NGH PJTK MX IJPRJXW
OSMNOJP VHGMaOJ[T JQ IJKLMINOP\ RHSOK HPNR `R[IG MR RJOXRb ] MPS OR Q[TNGHT
SORI[RRHS VU �[SHN MPS {JY XHT `uvv�b MPS �JPHR `uvvxb ^ FGH SOK HPROJP XHRR
LMTMK HNHT � OR \ OaHP VU

� 0 ���� 4 1`� ^�b
YGHTH �� 0 6� `:4 2 :/ b; �7 OR NGH R[TQMIH GUSTM[XOI IJPS[INOaONU] MPS YH
SORNOP\[ORG VHNYHHP RXJY IJKLMINOJP `� � ub MPS QMRN IJKLMINOJP `� � ub^
FULOIMX aMX[HR JQ � SHLHPS LTOK MTOXU JP NGH RHSOK HPN NUL H ^ {JT �� 4 0 u !""
K R!" ] YH GMaH � �  	u QJT NGH �PHRN IXMU] � � u � QJT IJMTRH RMPSR ^
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dP \HPHTMX ] NGHTHQJTH ] YH IMP HrLHIN XMT\H aMX[HR JQ � ^ FGH MRRJ IOMNHS
VJ[PSMTU IJPSONOJPR QJT NGH KJSHX VHIJK H

)� 2 ) 0  MN * 0  1
) 0 )� 1 �� 0 u - � 
6 `u 2 ) b �u) + )+ * 2 u� MN * 0 � 	`� ^w b

� �A� DA&'(D?EA> � � � <= $ GHP � OR RK MXX ] JaHTLTHRR[TOP\ JII[TR ^
� VJ[PSMTU XMUHT MPMXUROR OR HMRU NJ SJ ] MPS RGJY R NGMN ) � )� OP NGH
V[Xc JQ NGH `[PIJKLMINHSb RHSOK HPN ] YGOXH M IJKLMINOP\ VJ[PSMTU XMUHT
JQ NG OIcPHRR ��, HrORNR MN NGH VMRH ^

�(�? DA&'(D?EA> � � 	 <= FGH KJTH THMXORNOI IMRH JQ QMRN IJKLMINOJP
OR MXRJ NGH KJTH K MNGHK MNOIMXXU OPNHTHRNOP\ ^ qJRN ROKLXU] NGH RJX[NOJP YGHP� � u OR NGH HZ[OXOVTO[K LTJ�XH

) 0 )� HrL 3� 2 *5 
`� ^v b
NGH HrLJPHPNOMX SHIXOPH JQ LJTJRONU Y ONG SHLNG OR MRRJ IOMNHS Y ONG NGH YJTc
JQ �NGU `uv� b ] V[N ON JP XU MLLXOHR YGOXH � 
6 � u^ dQ YH MRR[K H M LJYHT
XMY QJT NGH SOK HPROJP XHRR LHTK HMVOXONU JQ NGH QJTK
6 0 `)�)� b
 1`� ^u b
YGHTH aMX[HR JQ � 0 w GMaH VHHP Z[JNHS `H ^\ ^ _K ONG uv�ub ] NGHP YH �PS
NGMN � 
6 THMIGHR JPH YGHP ) SHITHMRHR NJ M aMX[H

) � 0 )� HrL �2 u� XP �� 1`� ^uub
MPS NGOR JII[TR MN M SOK HPROJPXHRR SHLNG

� 0 u� XP �`� ^u�b
MPS NOK H

,� 0 � 2 )� `u 2 
!� b
u 2 )� 	`� ^u�b

FULOIMX aMX[HR � 0 w ] � 0 u  ] )� 0  	| ] \OaH aMX[HR )� 0  	�w ] � 0 	|w ] ,� 0  	�u^ dP LMTNOI[XMT ] M THMRJPMVXH SHLNG RIMXH OR u cK ] MPS NGHP
`� ^u�b YJ[XS IJTTHRLJPS NJ M SHLNG JQ |w K ^ �HXJY NGOR ] NGH LTJ�XH OR
PJN HZ[OXOVTMNHS ] MPS NGH LJTH LTHRR[TH OR HXHaMNHS ^ {O\[TH � RGJY R NGH
THR[XNOP\ SO�HTHPIH OP NGH LJTJRONU LTJ�XHR MN , 0 ,� MPS , � ,� ] MPS {O\[TH
� RGJY R NGH H�HIN JP NGH LJTH LTHRR[TH ] YGJRH \TMSOHPN IGMP\HR MVT[LNXU
QTJK GUSTJRNMNOI NJ XONGJRNMNOI MN NGH ITONOIMX SHLNG ^
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dQ YH NMcH ) � 0 � `ub MPS � � u] NGHP QJTK MXXU � � u] MPS ON OR
LJRROVXH NJ MPMXURH NGH LTJ�XH VHXJY NGH ITONOIMX SHLNG ^ ~PH �PSR NGMN

) 0 ) � HrL �2 u� �XP � - � `ub�� 1`� ^uxb
YGOIG IMP HrLXMOP NGH }MNNHPOP\ HaOSHPN OP {O\[TH � ] MPS YGOIG OR MXRJ RHHP
OP �HXS SMNM `{THHS MPS �HMIJT uvwvb ^

� E�DAC� DA&'(D?EA> = FGHRH THR[XNR MTH HPXO\GNHPOP\ ] V[N L HTGMLR
MTH VMRHS JP MP OPIJTTHIN TGHJXJ\U^ �HXJY M SHLNG JQ L HTGMLR M cOXJK HNTH ]
LTHRR[TH RJX[NOJP MN OPNHT\TMP[XMT IJPNMINR V HIJK HR OKLJTNMPN ] MPS NGH
THR[XNOP\ SORRJX[NOJP MPS XJ IMX THLTHIOLONMNOJP XHMSR NJ MP H�HINOaH ITHHL
JQ NGH \TMOP R `MPS GHPIH JQ NGH V[Xc K HSO[K b OP M K MPPHT MPMXJ\J[R NJ
TH\HXMNOJP OP OIH ^ sMTXU YJTc JP NGH R[V� HIN YMR VU �P\HaOPH MPS F[TIJNNH
`uvw�b MPS � OTIGYJJS MPS F[TIJNNH `uvwxb ^ qJTH THIHPNXU] {JY XHT MPS
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�MP\ `uvvvb RGJYHS NGMN QJT R[IG aORIJ[R IJKLMINOJP ] NGH IJPRNON[NOaH
THXMNOJP QJT NGH H�HINOaH LTHRR[TH V HIJK HR

9 = 0 2	
 � C 4 	`� ^u|b
dP JPH SOK HPROJP ] NGH THR[XNOP\ SOK HPROJPXHRR KJSHX OR

2 +)+ , - ++ * 3`u 2 ) b.5 0  1
. 0 2� 
6 �+9+ * - u 2 )� 1
9 0 2�

+ .+ * 1
`� ^u�b

YGHTH 9 OR NGH RIMXHS H�HINOaH LTHRR[TH ^ FGH IJKLMINOJP LMTMK HNHT OR NGH
RMK H MR V HQJTH ] MPS NGH HrNTM LMTMK HNHT � IMP VH NMcHP NJ V H JQ � `ub QJT
NULOIMX VMROP SHLNGR JQ cOXJK HNTHR ^ �J[PSMTU IJPSONOJPR QJT `� ^u� b MTH
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. 0  JP * 0  19 0  1 ) 0 )� 1 �� 0 u - . MN * 0 � 	`� ^u�b

FGOR RURNHK IMP MXRJ VH RN[SOHS MRUKLNJNOIMXXU^ $ GHP � � u] IJK W
LMINOJP OR RXJY MPS M VMRMX IJKLMINOJP XMUHT M\MOP QJTK R ^ $ GHP � � u]
HrLXOION RJX[NOJPR IMP M\MOP VH JVNMOPHS ^ FGHTH OR MP [LLHT XMUHT MN HZ[OW
XOVTO[K ] V[N PJY NGH LJTJRONU SHITHMRHR IJPIMaHXU Y ONG SHLNG ^ �R VHQJTH ]
NGHTH OR M NTMPRONOJP YGHP ) 0 ) � ] MPS VHXJY NGOR

) 0 ) � HrL �2 �� �XP � - � `ub�� 1`� ^uwb
ROK OXMT NJ `� ^uxb ^

FGH K MOP SORNOPINOJP VHNYHHP aORIJ[R MPS HXMRNOI IJKLMINOJP OR NG[R
OP NGH QJTK JQ NGH TMLOSXU IJKLMINHS HZ[OXOVTO[K LTJ�XH PHMT NGH R[TQMIH
`{O\[TH x b ^ FGH IJPIMaH LTJ�XH OR PJN IJPRORNHPN Y ONG JVRHTaMNOJPR ] V[N YH
PHHS PJN HrLHIN ON NJ VH ] MR NGH aORIJ[R VHGMaOJ[T JQ LTHRR[TH RJX[NOJP JPXU
I[NR OP MN THMRJPMVXH SHLNGR ^ � KJTH \HPHTMX THXMNOJP YGOIG MXXJY R QJT NGOR
OR M aORIJHXMRNOI IJKLMINOJP XMY JQ NGH QJTK


 � C 4 0 2 u
� = �9 =�,4 2 9 =

	
1`� ^uvb

MPS NGOR GMR V HHP RN[SOHS VU �MP\ `�   b ^
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 OcH RJOXR ] ON OR PMN[TMX NJ HrLHIN NGMN IJKLMINOJP OP RHSW

OK HPNR OR PJN THaHTROVXH ] RJ NGMN NGH HXMRNOI IJKLMINOJP XMY 9 = `)b RGJ[XS V H
KJSO�HS MR OPSOIMNHS OP {O\[TH | ^ dP cHHLOP\ Y ONG `� ^� b ] JPH IJPaHPOHPN
IGJOIH JQ IJPRNON[NOaH THXMNOJP OR NGH QJXXJY OP\ ^ $H SH�PH)�� `* 1 ,b 0 KOP� ) `* 1 � � ,b 1
9 � `* 1 ,b 0 KMr� 
9 `* 1 � � ,b 1`� ^� b
YGHTH NGH RIMXHS K MrOK[K H�HINOaH LTHRR[TH 
9 � OR \ OaHP VU
9 � 0 XP `)� �)�� b 2 `)� 2 ) �� b 	`� ^� ub
~P NGH PJTK MX IJPRJXOSMNOJP XOPH `��
 b ] YH GMaH
9 0 XP `)� �) b 2 `)� 2 ) b`� ^��b
OQ 
9 0 
9 � MPS + )�+ , �  ^ ~NGHTY ORH YH MTH JP NGH [PXJMSOP\WTHXJMSOP\ XOPH
`��
 b ] YGOIG YH SH�PH NJ V H


9 0 3u 2 `u 2 � b) �� 5 XP 3 )�� �) 2 `u 2 � b) �� 5 2 `) �� 2 ) b - 
9 � 	`� ^��b
�P OXX[RNTMNOJP JQ NG OR IGJOIH OR \OaHP OP {O\[TH � ] OP NGH [R[MX RJOX IJPRJXOW
SMNOJP aMTOMVXHR JQ aJOS TMNOJ )� `u 2 ) b aHTR[ R XP 9 = `JT XP 
9 b ] QJT NGH IGJOIH
� 0  	� `NGH LMTNOI[XMT ��
 RGJYP OR QJT ) �� 0  	�b ^
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FYJ H�HINR JQ GURNHTHROR YGHP � � u MTH RHHP OP {O\[THR � MPS w ^

dP {O\[TH � MP HZ[OXOVTMNHS LJTJRONU LTJ�XH OR R[V� HINHS NJ [PXJMSOP\ aOM
SHP[SMNOJP MN NGH NJL ^ �P MLLMTHPN OPNHTQMIH KJaHR SJYPYMTS ] NGH SHLNG
� `,b JQ YGOIG OR OPONOMXXU YHXX MLLTJr OK MNHS VU NGH QJTK[XM `{JY XHT MPS�MP\ �   Mb

� `,b 0 u� 2 u XP �� `� 2 ub� `u 2 )� b�
� )� , - u� 1`� ^�xb

YGOIG IMP VH JVNMOPHS JP NGH VMROR NGMN � OR XMT\H ^
dP {O\[TH w ] ON IMP VH RHHP NGMN R[IIHRROaH IUIXHR JQ XJMSOP\ MPS [PW

XJMSOP\ XHMS NJ M SORIJPNOP[ ONU OP NGH LJTJRONU YGHP NGH [PXJMSHS NJL LMTN
JQ NGH VMROP OR THXJMSHS ^ ~P NGH JNGHT GMPS ] [PXJMSOP\ JQ M XJMSHS TH\OJP
XHMSR NJ M � [KL OP NGH LJTJRONU \TMSOHPN ^ FGHRH SORIJPNOP[ONOHR HaHPN[MXXU
SORLLHMT Y ONG NOK H ^

� = � E(��>��E� = � OM\HPHROR THQHTR \HPHTMXXU NJ NGH LTJ IHRR JQ IGHK OIMX
MXNHTMNOJP NJ TJIc ] MPS GHTH YH RL HIO�IMXXU OPNHPS ON NJ K HMP NGH IJPaHTROJP
JQ RK HINONH NJ OXXONH aOM M SHYMNHTOP\ THMINOJP ^ FGH THR[ XNMPN THXHMRH JQ
YMNHT OR M LJNHPNOMX IM[RH JQ HrIHRR LJTH LTHRR[THR ] V[N OKLJTNMPNXU OP NGH
LTHRHPN IJPNHrN ] YH RGJY GJY [RH JQ M YHMc RJX[VOXONU XOK ON MXXJY R HPJTKJ[R
ROKLXO�IMNOJP JQ Z[ONH IJKLXOIMNHS THMINOJP RIGHK HR ^
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~PH aOHY JQ NGH RK HINONHWOXXONH THMINOJP OR NJ NTHMN ON [ROP\ �TRN JTSHT
cOPHNOIR ] NG[R

_� � d� - �
� �~ 1`� ^ub
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YGHTH HMIG KJXH IJPaHTROJP UOHXSR
�

KJXHR JQ YMNHT ^ _[IG M RIGHK H OR PJN
OPIJPRORNHPN Y ONG MN XHMRN RJK H HrLHTOK HPNMX SMNM `sVHTX MPS �JYHT uv��b ]
MPS NGH TMNH IJPRNMPN OPaJXaHS GMR MP MINOaMNOJP HPHT\U OP NGH TMP\H � �w 
c� KJX!" ^

�JYHaHT ] ON OR XOcHXU NGMN NGH NTMPRQJTK MNOJP JQ RK HINONH NJ OXXONH J II[TR
NGTJ[\G M IJKLJ[PS RHZ[HPIH JQ LTHIOLONMNOJP MPS SORRJX[NOJP ] LHTGMLR NGH
ROKLXHRN R[IG VHOP\ NGH QJXXJY OP\ �

_� ��2� �� - �
� �~ 1

y{R ��2� y�� - �X `~� b!�� - � _O~�� 1
y�� - �X `~�b!�� - � �� �	2� � d� - _O~�� 1

_O~�� �
��
���
�z 	

`� ^�b

FGH RK HINONH `_� ] NGH R[LHTRITOLN SHPJNHR NGH RJXOS LGMRHb SORRJXaHR NJ QJTK
MP MZ[HJ[R ROXOIM IJKVOPMNOJP �� ] R[IG MR _O�~ "� `~�b� ^ �SSONOJPMXXU] OXXONH
LTHIOL ONMNOJP THZ[OTHR LJNMRRO[K OJPR ] MPS NGHRH K MU VH JVNMOPHS QTJK NGH
SORRJX[NOJP JQ LJNMRRO[K QHXSRLMT `OP NGH RHIJPS THMINOJP b 
 NGH MX[K OPO[K
GUSTJrUX OJPR �X `~� b!�� MIN OP NGH RMK H YMU^ FGH ROXOIM IJKVOPMNOJP
PJY IJKVOPHR Y ONG NGH LJNMRRO[K MPS MX[K OPO[K NJ QJTK OXXONH LTHIOLOW
NMNH ] NJ\HNGHT Y ONG MZ[HJ[R ROXOIM _O~�� ] YGOIG ONRHXQ LTHIOLONMNHR MR Z[MTNz
�z ^ FMcOP\ R[ONMVXH K[XNOLXHR JQ NGH THMINOJPR MPS MSSOP\ NJ HXOK OPMNH NGH
MZ[HJ[R LGMRHR ] NGH JaHTMXX THMINOJP OR QJ[PS NJ VH

_ - � !"y{R �2� d - �
� �~ - � !" `� - ub�z 	`� ^�b

dSHMXXU YH YJ[XS XOcH NJ VH MVXH NJ YTONH cOPHNOIR QJT `� ^�b MPMXJ\J[RXU NJ
`� ^ub ] Y ONG M THIOL H QJT NGH H�HINOaH THMINOJP TMNH � ^

dN N[TPR J[N ] MN XHMRN QJT NGOR THMINOJP RIGHK H `V[N YH K O\GN R[RL HIN
KJTH \HPHTMXXU b ] NGMN NGH [RH JQ NGH YHMc RJX[VOXONU XOK ON `JT RJXOS SHPRONU
MRUKLNJNOIR OP ~TNJXHaM tR `uvvxb NHTK Rb MXXJY R R[IG M THIOLH NJ V H QJ[PS ^
FJ OXX[RNTMNH NGH K HNGJS ] PJNH NGMN IJPRHTaMNOJP HZ[MNOJPR QJT NGH IJPIHPW
NTMNOJPR � ] � ] � ] � ] � ] � ] � ] � JQ NGH R[VRNMPIHR RK HINONH ] MZ[HJ[R ROXOIM
IJKVOPMNOJP ] QHXSRLMT ] LJNMRRO[K OJPR ] MX[K OPO[K GUSTJrUX OJPR ] Z[MTNz
MPS OXXONH RMNORQU HZ[MNOJPR JQ NGH NULH++ , 3`u 2 ) b� 5 - 
 � 3`u 2 ) b�C 4 5 0 2� " 1++ , `)� b - 
 � `)� C / b 2 
 � `)�
� b 0 � " 2 � �� 1`� ^x b

MPS RJ JP ] YGHTH NGH THMINOJPR TMNHR �� MTH RIMXHS Y ONG THRLHIN NJ NGH R[TQMIH
TMNHR � � VU NGH RL HIO�I OPNHTQMIOMX R[TQMIH MTHMR �� `NG[R �� 0 ��� � 
 SHNMOXR
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IMP VH QJ[PS OP {JY XHT MPS �MP\ `�   V bb ^ FGHTH MTH ROr JNGHT HZ[MNOJPR JQ
NG OR NUL H ] NJ\HNGHT Y ONG M YMNHT IJPRHTaMNOJP HZ[MNOJP `NGOR OR NGH HZ[MNOJP
QJT ) b ^ ~Q NGH NJNMX JQ POPH HZ[MNOJPR ] QJ[T MTH QJT MZ[HJ[R IJPIHPNTMNOJPR ^
FGMN QJT � OR OSHPNOIMX NJ NGMN QJT � ] MPS YH O\PJTH ON GHPIHQJTNG ^

FGH YHMc RJX[VOXONU XOK ON OR MRRJIOMNHS Y ONG NGH JVRHTaMNOJPR NGMN MZ[HW
J[R SORRJXaHS RLHIOHR MTH NULOIMXXU LTHRHPN OP NTMIH Z[MPNONOHR JQ NGH JTSHT
JQ u � u  LLK `u LLK 0 u !� c\ K !� b ] MPS NG[R NGH IJPIHPNTMNOJPR JQ
NGH MZ[HJ[R LGMRHR R[IG MR � MTH K[IG XHRR NGMP NGJRH JQ NGH RJXOS LGMRHR ]
R[IG MR � ^ $ GHP NGH KJSHX OR R[ONMVXU PJP SOK HPROJPMXORHS ] NGH THR[XN OR
NGMN NGH NTMPRLJTN NHTK R QJT NGH MZ[HJ[R LGMRHR MTH aHTU RK MXX ] RJ NGMN NGH
IJTTHRLJPSOP\ THMINOJP NHTK R IMP VH NMcHP NJ V H OP HZ[OXOVTO[K ^ {TJK NGOR ]
YH JVNMOP NGH NGTHH THXMNOJPRGOLR

� " � � �� 1
�� � �� 1`� ^|b

��� 2 �!� � `� - ub�� 	
_OPIH NGH TMNH JQ SORRJX[NOJP JQ � OR � " MPS NGH TMNH JQ LTHIOLONMNOJP JQ �
OR � �� ] NGOR OKKHSOMNHXU RGJY R NGMN �TRN JTSHT cOPHNOIR JQ NGH QJTK `� ^ub
SJHR MLLXU] Y ONG NGH THMINOJP TMNH � �� ^ _OPIH ��� OR M LTHIOLONMNOJP TMNH ]
MPS �!� NGH SORRJX[NOJP TMNH JQ NGH RMK H K OPHTMX LMOT _O~�� � �z ] MPS ROPIH
okj� o� ��� 0  JT �!� 0  ] ON OR MLLMTHPN NGMN `� ^|b� SHNHTK OPHR ��� MPS �!�NJ\HNGHT ^ FG[R MXX NGH THMINOJP TMNHR IMP VH YTONNHP OP NHTK R JQ �� ] MPS
NG OR NGHP SHNHTK OPHR NGH MZ[HJ[R LGMRH LRH[SJWHZ[OXOVTO[K IJPIHPNTMNOJPR
JQ � ] � MPS � OP NHTK R JQ �� MPS aMTOJ[R NHKLHTMN[TH SHLHPSHPN TMNH
QMINJTR ] ROPIH NGH cOPHNOI TMNHR �� MTH LTHRITOVHS OP NHTK R JQ NGHRH ^

dQ NGH RK HINONH HZ[MNOJP `� ^xb" OR Y TONNHP OP NHTK R JQ RK HINONH aJX[K H
QTMINOJP )� ] NGHP ON V HIJK HR+ )�+ , - 
 � 3)�C 4 5 0 2� �:� � �� 1`� ^� b
YGHTH � � OR NGH KJXHI[ XMT YHO\GN JQ RK HINONH ] MPS :� ONR SHPRONU] MPS NGHTH
MTH NGTHH ROK OXMT HZ[MNOJPR QJT )� 1 )� 1 ) � `MXX NGH TO\GN GMPS ROSHR VHOP\
LTJLJTNOJPMX NJ �� b ^ dP MSSONOJP ] NGH LJTJRONU ) RMNOR�HR+ )+ , - 
 � `)C / b 0

�
��:� � �� 1`� ^�b

FGH OXXONH LTHIOL ONMNOJP TMNH OR \OaHP OP NHTK R JQ NGH MZ[HJ[R LGMRH `R[LHTW
RMN[TMNHS b IJPIHPNTMNOJPR JQ � MPS � `O\PJTOP\ � ] JT X[KLOP\ ON Y ONG � b ]
YGOIG MTH NGHK RHXaHR \OaHP OP NHTK R JQ �� 
 YH NG[R �PMXXU SHNHTK OPH NGH
H�HINOaH �TRN JTSHT cOPHNOI TMNH IJPRNMPN ^

dP NGH LTHRHPN IMRH ] NGH SOK HPROJPXHRR aHTROJP JQ `� ^�b IMP VH YTONNHP MR+ )�+ , - 
 � 3)� C 45 0 2� � 1`� ^wb
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Y ONG M IJTTHRLJPSOP\ HZ[MNOJP QJT ) ] MPS NGH HrLTHRROJP QJT � � OR

� � � � ) �� �� �u2 � �)�� �� �
�
���u2 � �)�� � � �

� `�� 2 ub2 `�- ub� �)�� �� �
�
��	 	`� ^vb

dP NGOR HrLTHRROJP � �� ] � �� ] � � � MPS � �� MTH NHKLHTMN[TH SHLHPSHPN
TMNH QMINJTR QJT OXXONH LTHIOLONMNOJP ] RK HINONH SORRJX[NOJP ] QHXSRLMT SORRJX[NOJP
MPS Z[MTNz LTHIOLONMNOJP ^ FGH IJPRNMPN �� OR NGH RJX[V OXONU TMNOJ 
�� �
�� ]
YGHTH 
�� OR NGH RJX[V OXONU XOK ON JQ � OP NGH LTHRHPIH JQ QHXSRLMT ] MPS 
��OR NGH RJX[V OXONU XOK ON JQ � OP NGH LTHRHPIH JQ Z[MTNz 
 ON OR JQ � `ub ] YGHTHMR
HZ[OaMXHPN JNGHT RJX[V OXONU TMNOJR �� 0 
� � �
� � MPS �� 0 
� � �
� � GMaH
VHHP NMcHP MR RK MXX ^

� \HPHTMX IJKLXOIMNOJP OP RJXaOP\ QJT )� OR NGMN � � SHLHPSR JP )� 1 ) � 1)� MPS )� ^ � OaHP C 4 ] `� ^wb OR GULHTVJXOI QJT )� YONG VJ[PSMTU IJPSONOJP)� 0 )�
�

JP NGH [LLHT R[TQMIH * 0 � ^ FGH HZ[MNOJPR QJT NGH RJXOS QTMINOJPR)
 ] � 0 � 1� MPS � ] MTH MXX JQ NGH QJTK+ )
+ , - 
 � 3)
 C 4 5 0 �
 � � 1`� ^u b
MPS OQ )
 0 )�
 JP * 0 � ] NGHP )
 IMP VH YTONNHP MR M XOPHMT IJKVOPMNOJP
JQ )� MPS ) � ]

)
 0 `�
 )�
� - )�
 b) � - `� � )�
 2 �
 )�� b)�� � )�

� - )�� 	`� ^uub

FGHTHQJTH ] NGH THMINOJP TMNH � � IMP \HPHTMXXU V H YTONNHP HrLXOIONXU MR M
Q[PINOJP JQ )� MPS ) � ] MPS NGH SOM\HPHROR K JSHX IJXXMLRHR NJ HZ[MNOJPR QJT)� 1 ) � MPS ) ] NJ\HNGHT �MTIU tR XMY ^

dP JPH RLMIH SOK HPROJP ] YH �PS+ )�+ , - ++ * `)�. 4 b 0 2� � 1+ ) �+ , - ++ * `) � .4 b 0 � �� � 1+ )+ , 0 ++ * 3`u 2 ) b. 45 - `� - �� b� � 1
. 4 0 2�� 2 � `u 2 ) b 
6) 8+ )+ * 2 )< 1

`� ^u�b

YGHTH

� 0 � �
� � � �* 	`� ^u�b
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FGH HZ[MNOJP QJT ) OR LMTMVJXOI MR V HQJTH ] MPS NGH HZ[MNOJPR QJT )� MPS) � MTH GULHTVJXOI ] NGH IGMTMINHTORNOIR LTJLM\MNOP\ SJYPYMTSR QTJK NGH NJL
R[TQMIH ^$ GHP � � u `RXJY IJKLMINOJP b ] SOM\HPHROR IM[RHR PH\MNOaH LJTH LTHRW
R[THR NJ JII[T ^ dP THMXONU] QTMIN[TOP\ YJ[XS J II[T ] MPS NGOR K MU VH JPH
K HIGMPORK YGHTHVU � JOPNR QJTK OP �PHW\TMOPHS RHSOK HPNMTU TJ IcR ^ $ GHP� � u] P[K HTOIMX RJX[NOJPR `RHH {O\[TH vb OPSOIMNH NGMN LJTH YMNHT THXHMRH
OR PJN RO\PO�IMPN OP TMOROP\ LJTH LTHRR[TH ] HRRHPNOMXXU V HIM[RH NGH LMTMK HNHT� � 0  	w� OP `� ^u�b OR IXJRH NJ JPH ^ FGH JNGHT JVRHTaMNOJP `YGOIG IMP MXRJ
V H LTHSOINHS MPMXUNOIMXXU b OR NGMN NGH SOM\HPHNOI THMINOJP Y OPSJY XOHR V HXJY
NGH NTMPRONOJP QTJK HZ[OXOVTO[K IJKLMINOJP `) � ) � b NJ PJPWHZ[OXOVTO[K
IJKLMINOJP `) � ) � b ^

� = � E�DC��EA> = �JKLMINOJP OP RHSOK HPNMTU VMROPR OR HRRHPNOMXXU ROK W
OXMT NJ IJPRJXOSMNOJP OP \TJ[PSYMNHT }JY ] MPS OR SHRITOVHS VU M PJPXOPHMT
SO�[ROJP HZ[MNOJP QJT NGH LJTJRONU^ ~PH LTOPIOLMX SOK HPROJPXHRR LMTMK HNHT
`� b SHRITOV HR NGH LTJ IHRR ] NGOR V HOP\ NGH TMNOJ JQ NGH GUSTM[XOI IJPS[INOaONU
NJ NGH RHSOK HPNMNOJP TMNH ] MPS ON OR LJRROVXH NJ MPMXURH NGH RJX[NOJPR OP NGH
XOK ONR JQ QMRN `� � ub MPS RXJY `� � ub IJKLMINOJP ^

dPNHTHRN OP IJKLMINOJP OR KJNOaMNHS VU ONR J II[TTHPIH OP RHSOK HPNMTU
VMROPR ] MPS MXRJ VU ORR[HR JQ R[VROSHPIH S[H NJ \TJ[PSYMNHT JT PMN[TMX \MR
HrNTMINOJP `RHH ] QJT HrMKLXH ] �M �[ HN MX ^ �   b ^ $H GMaH RGJYP GJY IJK W
LMINOJP IMP HrLXMOP JaHTLTHRR[TOP\ MN SHLNG S[H NJ NGH THS[INOJP JQ LHTK HW
MV OXONU MR NGH LJTJRONU SHITHMRHR ^ dP MSSONOJP ] YH IMP OPIX[SH IJKLXOIMNOP\
H�HINR R[IG MR GURNHTHROR MPS SOM\HPHROR ] MPS NGHRH OPIJTLJTMNH OPNHTHRNOP\
K MNGHK MNOIMX MR YHXX MR LGUROIMX H�HINR ^ �URNHTHROR OP RHSOK HPN IJKLMINOJP
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XHMSR NJ M �SO�[ROJP� HZ[MNOJP QJT ) YGHTH NGH SO�[ROJP IJH� IOHPN SHL HPSR
JP LMRN GORNJTU^ dP IJPSONOJPR JQ IUIXOI XJMSOP\ MPS [PXJMSOP\ ] � [KLR OP
LJTJRONU \TMSOHPN IMP J II[T MPS ] KJTH R[TLTOROP\XU] � [KLR JP LJTJRONU MXRJ
J II[T ^

� OM\HPHROR GMR M THXMNOaHXU K OPJT Z[MPNONMNOaH H�HIN JP JaHTLTHRR[TOP\ ^$ GMN OR LHTGMLR JQ K JTH OPNHTHRN OR NGMN M QMOTXU IJKLXOIMNHS RHZ[HPIH JQ
LTHIOL ONMNOJP�SORRJX[NOJP RNHLR IMP VH THS[IHS ] OP NGH XOK ON JQ YHMc RJX[W
VOXONU] NJ M KJSHX Y ONG �TRN JTSHT cOPHNOIR ] MXVHON Y ONG M IJKLXOIMNHS `V[N
HrLXOIONXU SH�PHSb THMINOJP TMNH ^ dP QMIN ] NGOR JVRHTaMNOJP OR XOcHXU NJ V H
NT[H OP \HPHTMX ^ _[LLJRH YH GMaH M RHZ[HPIH JQ LTHIOLONMNOJP MPS SORRJX[W
NOJP RNHLR QJT RJXOSR _ � MPS XOZ[OSR 
� �
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sMIG THMINOJP RNHL PHIHRRMTOXU OPaJXaHR MN XHMRN JPH MZ[HJ[R LGMRH IJKLJW
PHPN ] MPS NG[R MXX NGH THMINOJP TMNHR � " 1 			1�� J II[T OP NGH IJPRHTaMNOJP
HZ[MNOJPR QJT NGH MZ[HJ[R LGMRH IJKLJPHPNR ^ _OPIH NGHRH IMP MXX VH NMcHP
NJ VH OP HZ[OXOVTO[K ] NGHP OQ NGHTH MTH 6 SO�HTHPN MZ[HJ[R LGMRH IJKLJW
PHPNR ] YH JVNMOP 6 THXMNOJPR QJT NGH

�
THMINOJPR ^ dQ 6 0

� 2 u] NGHP MXX NGH
THMINOJP TMNHR IMP VH YTONNHP OP NHTK R JQ NGH JaHTMXX LTJS[INOJP TMNH ] MPS
�TRN JTSHT cOPHNOIR Y OXX MLLXU^

dP NGH LTHRHPN HrMKLXH `� ^�b ] NGHTH MTH �aH THMINOJP RNHLR ] MPS NGTHH
MZ[HJ[R IJKLJPHPNR `X[KLOP\ y�� MPS � X `~�b!�� NJ\HNGHTb ] V[N NGH LTHW
IOLONMNOJP�SORRJX[NOJP JQ Z[MTNz OR H�HINOaHXU JPH THMINOJP `HONGHT V[N PJN
VJNG MN JPIH IMP J II[Tb ] MPS RJ NGH IJPSONOJP

�
0 6 - u OR H�HINOaHXU K HN ^

qJTH \HPHTMXXU] YH RHH NGMN NGH LTJS[INOJP JQ RJXOS LTHIOLONMNH > QTJK RJXOS
R[VRNTMNHR � NGTJ[\G M RHZ[HPIH JQ OPNHTK HSOMNH SORRJX[NOJP�LTHIOLONMNOJP
RNHLR K MU JQNHP XHMS NJ NG OR RON[MNOJP ^

��( �� = ~PH LTJ IHRR YGOIG YH GMaH PJN SHRITOV HS OR NGH QJTK MNOJP JQ
GO\G LTHRR[TH RHMXR ^ dP IHTNMOP IOTI[K RNMPIHR ] L JTH LTHRR[THR [PSHT\J QMOTXU
TMLOS � [KLR MITJRR M �RHMX t] NULOIMXXU MN SHLNGR JQ �   K ^ _[IG �[KLR
IMPPJN VH LTHSOINHS Y ONGOP NGH IJP�PHR JQ M ROKLXH IJKLMINOJP NGHJTU]
MPS THZ[OTH M K HIGMPORK QJT LJTHWVXJIcOP\ ^ q OPHTMXORMNOJP OR JPH R[IG
K HIGMPORK ] MR RJK H RHMXR MTH QJ[PS NJ VH K OPHTMXORHS Y ONG IMXIONH MPS
ROXOIM `�[PN uvv b ^ dP QMIN ] M \HPHTMXORMNOJP JQ NGH IXMU SOM\HPHROR K JSHX
NJ MXXJY QJT IMXIONH LTHIOLONMNOJP IJ[XS V H [RHS QJT NGOR L[TLJRH ^ � R ON
RNMPSR ] `� ^u�b� LTHSOINR M RJ[TIH QJT ) ] V[N K OPHTMXORMNOJP YJ[XS IM[RH M
IJTTHRLJPSOP\ ROPc NHTK ^ �HS[INOJP JQ ) XHMSR NJ THS[INOJP JQ SO�[ROaH
NTMPRLJTN ] MPS NGH QHHSVMIc OR RHXQWLTJKJNOP\ ^ � TJV XHK R JQ NGOR NUL H GMaH
VHHP RN[SOHS VU ~TNJXHaM `uvvxb ] QJT HrMKLXH ^

� D�>A� ��B��& �>? = d MK \TMNHQ[X NJ NGH dq� MPS ONR � OTHINJT ]$ OXXMTS q OXXHT ] QJT NGH OPaONMNOJP NJ RL HPS NYJ YHHcR MN NGH dq� OP �MPW
[MTU] �   ^ d MK MXRJ HrNTHK HXU \TMNHQ[X NJ MXX NGH RNM� JQ NGH dq� YGJ
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YHTH [POQJTK XU GHXLQ[X MPS QTOHPSXU] MPS YGJ MTH OPRNT[K HPNMX OP LTJaOSOP\
M aHTU LXHMRMPN YJTcOP\ HPaOTJPK HPN ^

����������

���	
	��� �� 
 � �� �
 � �� � ���
���� 
 � �� � ���
� 
 ��� � � �� ��	 ���� 
 ���� 
 7)$)�.
.�!)# )!, . " !*� (' ��!)!��)$$)!� +�.�!)% 3 ��%$%/, �� 3 ������� 


����� ��� 
 � � � ��� � � � !�	
���� 
 ��"� 
 �%+%()!, +�"0�!)% 2, &+�((0+� (%$0!)% # .
!*�%+�!)�.$ ' %"�$ -%+ $0.+!% .+� )!�( 
 ��%$ 
 7% � 
 �'�+ 
 �0$$ 
 &' 3 ����� ���� 


���( 
  �� �
 ���� 
 � � ()!,3 & %+%()!,3 . " �%'&.�!)% %- (�")' � !.+, +% �;( 
 �'�+ 

� ((%� 
 ��!+%$ 
 ��%$ 
 �0$$ 
 )' 3 ���� 


����� 
 � �* � ��� � �� � ��+��	 
 ���� 
 � '.!*�'.!)�.$ ' %"�$ -%+ �%'&.�!)% ) (�")�
' � !.+, 2.() ( 3 ��%&*,( 
 , 
 � ! 
 ))- 3 ������� 


�� .� 
 � �
 / � /������� � ��� � � !��� �� � 
 ���� 
 � �()"0.$ $. " (02()"� ��  �.+ .2. �
"% �" /.( 8�$"( +.)(�( �% ��+ %#�+ � %+!*�+ �"+).!)� �%.(!$. " 
 ��7 0 ) 3  % 
 �� 3
&& 
 ��� 3 ��"�� 


� �	
�+��� 
 1 �� � ��� � � � !�	
���� 
 ���� 
 � 0 )8�" .&&+%.�* !% /�%&+�((0+) / 3
$%5 �& �+' �.2)$)!, %% � -%+'.!)% 3 . " (��% ".+, & %+%()!, /� �+.!)% ) (�")' � !.+,
2.() ( 
 , 
 ��%&*,( 
 � �( 
 && 3 �� 3 ������ 3 ��" 


��+(��� 
 � �2 �
 � �� � ��+��	 ��� � �3 � ����� 
 ���� 
 �0$!)& $� +�.�!)% -+% !( ) !*�
%1)".!)% �+�"0�!)% %- )+% �+)�* 0+. )0' %+�( 
 7��� , 
 �&&$ 
 � .!* 
 45 3 �����"� 


���	� 
 � � ��� � � ��+�	 
 ���6 
 7 ) �!)�( %- )$$)!� -%+'.!)% 
 ��%$ 
 7% � 
 �'�+ 
 �0$$ 

08 3 ���6� ���� 
��+��	 
 � �� �
 ��"� 
 � '.!*�'.!)�.$ ' %"�$ %- './'. !+. (& %+! ) !*� .(!*� %(&*�+� 

��%&*,( 
 � (!+%&*,( 
 � $0 )" �, 
 55 3 6���6 
��+��	 
 � �� � ��� 9 �3 � :��� 
 ���" 
 �.(! . " ($%5 �%'&.�!)% ) (�")'� !.+, 2.() ( 

7��� , 
 �&&$ 
 � .!* 
 4& 3 �6���"� 
��+��	 
 � �� � ��� 9 �3 � :��� 
 ���� 
 � +�((0+� (%$0!)% . " #)(�%0( �%'&.�!)% ) 
(�")' � !.+, 2.() ( 
 , 
 ��%&*,( 
 � �( 
 )-' 3 �� 3 �"�� �� 3 ��� 
��+��	 
 � �� � ��� 9 �3 � :��� 
 ����. 
 �%.") / . " 0 $%.") / %- (�")' � !.+, 2.() ( #
!*� �4��! %- +*�%$%/)�.$ *,(!�+�()( 
 , 
 ��%&*,( 
 ��( 
3 (02' )!!�" 
��+��	 
 � �� � ��� 9 �3 � :��� 
 ����2 
 � +��)& )!.!)% �")((%$0!)% '��*. )(' ( -%+ ")./��
 �()( ) (�")' � !.+, 2.() ( 
 , 
 ��%&*,( 
 ��( 
3 (02' )!!�" 
�	��� 
 1 � � ��� � �1 � ���
�	 
 ��"� 
 ��%&+�((0+�" (*.$� . " (�.$) / �4��! %- ('��!)!�
!% )$$)!� !+. ()!)% 
 ���� �0$$ 
 85 3 ����� ���� 


���� 
 � �* �
 ���� 
 �� �+.!)% . " ' )/+.!)% %- & �!+%$�0' -+%' .2 %+'.$$, &+�((0+�"
60)" �%'&.+!' � !( 
 ���� �0$$ 
 8' 3 �� �� 


����; 
 * �
 ���� 
 � ��*. )�.$ &+) �)&$�( %- (�")' � ! "�-%+' .!)% 
 � # ��	 � 	���� 
����	� ��
 ��
�� �� �	�

 	���3 �" 
 � 
 �.$!'. 3 && 
 ��� �� 3 �*.&'. . " < .$$ 3 �% "% 

*
=��>�� 
 � �� �
 ��"� 
 �*� /� �+.!)% . " �%'&.�!)% %- &.+!).$ ' �$!( 
 , 
 ��!+%$ 
 �4 3

���� �6� 

?	������ 
 � �
 � � *�	 ��� 
 � � *�	;� ��� � � ������ 
 ��"� 
 ��%�*�' )�.$ (�$-�

%+/. )(.!)% � # ��.�!)% �!+. (& %+! -��"2.�;( . " '%"�$) / .&&+%.�* 
 �'�+ 
 , 

7�) 
 �08 3 ���� � 3 ��� 


?	������ 
 � �
 ���� 
 ��%�*�' )�.$ (�$-�%+/. )(.!)% 
 � 
 � 
� 
3 �1-%+" 

3
��� 
 � �1 � ��� � �� � 3�����;�� 
 ��"� 
 �./'. (%$)!% ( 
 ��%&*,( 
 � �( 
 ��!!( 
 )) 3 � 3

�6�� � 3 �6� 

3� ��� 
 � �� �
 ���� 
 �*� ", .' )�( %- (*.$� �%'&.�!)% . " �#%$0!)% ) & %+��60)" &+�(�

(0+�( 
 � .!* 
 ��%$ 
 5 3 �����6� 

:��� 
 9 �3 �
 ���� 
 � % $) �.+ # )(�% �$.(!)� �%'&.�!)% ) (�")' � !.+, 2.() ( 
 � % $) 
� +% ��(( 
 ��%&*,( 
 8 3 �� � 



