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789:;<=: > ?@ A@BC@ DCA EFGH@ D IJFKLGDM@N L @NO@PI QCOFNRDIQFC SDR @ T IU@
VWXYZ[\X]XY^ ^ _` ab cC@ N@DEFC JUM IUQE SDR @ QE FO QCI@N@EI QE IUDI QIE LFEQIQFCE
S@C@NDI@ D GDNS@ ODR QGM FO QCBCQI@EQR DGE QC IU@ SNFdL ef FO IJFKLGDM@N LDNIQgDC
PFRhQCDIFNQDG SDR @E dCA@N AQEi dCPIQH@ PFRLFEQIQFC b
jkl mnopqlmr stuo ts rkl vwol
xFCEQA@N IU@ OF GGFJ QCS SDR @ T LGDM@A hM IJF LGDM@NE T y@OI DCA zQSUI { xFQCE FO
HDNQFdE |LFEQIQH@ CdR @NQP} R FC@IDNM HDGd@E T PFGFN@A N@A FN hGd@ T DN@ LGDP@A FC
D E@R QKQCBCQI@ EINQL b ?@ PDGG IU@ N@A PFQCE z QSUI ~E DCA IU@ hGd@ PFQCE y@OI ~E b�U@ L GDMQCS B@GA DCA LFEEQhG@ RFH@E DN@ QCAQPDI@A QC �QSdN@ �b �DPU LGDM@N
PDC T FC UQE IdNC T @QIU@N EGQA@ FC@ FO UQE PFQCE AFJC FC@ E�dDN@ T FN N@RFH@ FC@ FO
UQE FLLFC@CI ~E PFQC E ONFR IU@ EINQL b �DPU LGDM@N S@IE IF �@@L DGG IU@ RFC@M U@
RFH@E F� IU@ hFIIFR FO IU@ EINQL b �U@ J QCC@N QE IU@ LGDM@N JUF @CAE dL J QIU
IU@ RFEI RFC@MT FN T QC IU@ @H@CI FO D IQ@ T IU@ LGDM@N JUF RFH@A GDEI b�QCP@ @DPU LGDM@N RFH@E i dEI FC@ PFQC DI @DPU IdNC T IU@ FH@NDGG SDR @ QE D
AQEi dCPIQH@ PFRLFEQIQFC FO EdhSDR @E PFNN@ELFCAQCS IF IU@ QCAQHQAdDG LFEQIQFCE b�C ODPI T J@ PDC DEEQSC D LDNIQgDC PFRhQCDIFNQDG SDR @ T QC IU@ E@CE@ FO ��T xUDLI@N
���� FN ��� IF @DPU PFQC FC D E�dDN@ T DCA IU@ FH@NDGG SDR @ J QGG IU@C h@ IU@ EdR
FO IU@E@ QCAQHQAdDG SDR @E T JUQPU J@ PDGG �a�` [b � QSdN@ � UDE CDR @E OFN IU@E@
I@NR E �� T �� b�T �� b��� T �� T �� b� T �� b��� � IU@ CDR@ OFN IU@ I@NR PFNN@ELFCAQCS IF
D N@A PFQC FO HDGd@ � QC D E�dDN@ QE QC IU@ dLL@N G@OI PFNC@N FO IU@ E�dDN@ T DCA
OFN D hGd@ PFQC T IU@ PFNN@ELFCAQCS I@NR CDR@ QE QC IU@ GFJ@N NQSUI b �@N@ T IU@EMRhFG �� R@DCE IU@ SDR @ � � � � �� T �� � �� R @DCE � � � � �� T �� � �� R @DCE
� ��� � � � � �� T DCA EF FC b z@LGDPQCS D PFQC FC D E�dDN@ J QIU D PFQC FO IU@
EDR@ RFC@IDNM HDGd@ DCA FIU@N PFGFN FC IU@ EDR@ E�dDN@ N@L GDP@E D I@NR hM
QIE C@SDIQH@ b �@CP@ �� T �� � �� T �� � �� T � � � DN@ IU@ C@SDIQH@E FO �� T �� � �� T
�� � �� T � � � T N@EL@PIQH@GMb
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�QSdN@ �{ �U@ EQRLG@EI OFNR FO PFQCKEGQAQCS b
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* LDNIQgDC PFRhQCDIFNQDG SDR @ |FN U@CP@OFNIU i dEI D �SDR @ ~} � QE XY� YX�a[X` _\QO QI EDIQEB@E �	 
 � 
 	 OFN @H@NM LFEQIQH@ NDIQFCDG CdRh@N 	 b �U@ EQRLG@EI
CFCg@NF QCBCQI@EQR DG QE � � � � � T hdI J@ J QGG E@@ RDCM FIU@NE QC IU@ E@�d@G b
* GG FdN PFQCKEGQA QCS I@NR E DN@ QCBCQI@EQR DG @
P@LI OFN IUFE@ PFR QCS ONFR NFJ
�� QC ODPI T @
P@LI OFN IU@ NFJ � I@NR E T z QSUI ~E I@NR E |Q b@ bT I@NR E PFR QCS ONFR
zQSUI ~E PFQCE} DN@ LFEQIQH@ QCBCQI@EQR DGE DCA y@OI ~E I@NR E |I@NR E PFR QCS ONFR
y@OI ~E PFQC E} DN@ C@SDIQH@ QCBCQI@EQR DGE b �FN IU@ SDR@E J@ DN@ PFCEQA@NQCS T JUQPU
DGJDME @CA QC D hFdCA@A DRFdCI FO IQR @ T QCBCQI@EQR DGE DN@ DGEF PDGG@A [` _\ \ �� TxUDLI@N �� T DCA D SDR@ QE PDGG@A _\ \ [` _\ \ QO QI DCA DGG QIE EdhLFEQIQFC E DN@ ERDGG b
* GG ER DGG SDR @E � JUQPU @CA QC D hFdCA@A DRFdCI FO IQR @ UDH@ DC _�W` XV
� aX^� � � �� �� T xUDLI@N �� �� T xUDLI@N ��� T JUQPU QE A@BC@A DE OFGGFJ E {

� �� � ��� �� � � � �� �� � �� �
@
P@LI JU@C RFN@ IUDC FC@ QCI@S@N QE L@NR QII@A hM IUQE A@BCQIQFC b |0M D CdRh@N
� h@QCS � a�` X��a] J@ R@DC IUDI QI QE �) @H@NM �� �� � � DCA QE 
 � @H@NM �� �� � � T
JU@N@ � �) � JU@C � � � QE LFEQIQH@ FN OdggMT Q b@ bT QE D BNEI LGDM@N J QC OFN
y@OI T DCA � 
 � � JU@C � � � QE C@SDIQH@ FN OdggMT Q b@ bT QE D BNEI LGDM@N J QC OFN
z QSUI b} �O R FN@ IUDC FC@ QCI@S@N QE L @NR QII@A J@ LQP� IU@

ER DGG@EI L @NR QII@A T g@NF T FN GDNS@EI L@NR QII@A
QCI@S@N DPPFNAQCS IF JU@IU@N � QE

G@EE IUDC T QCPFRLDNDhG@ J QIU T FN SN@DI@N IUDC
DCM �� CFI @�dDG IF D EdhLFEQIQFC FO �� EdPU D �� QE PDGG@A D �a` W�a [�_� ��TxUDLI@N �� �� T xUDLI@N ��� b

*IFR QP J@QSUI QE IU@C DC DAAQIQH@ UFRFRFNLUQER� IUDI QE T |� � � }�� �
� �� � � �� T |�� } �� � �� �� T DCA � �� � � b �U@ LFEQIQH@ DGG ER DGG SDR@ � � � � � QE
IU@ CDIdNDG dCQI FO DIFR QP J@QSUI T J QIU ��� � �b ?@ JNQI@ � � �� T EF ��� � ��b
�FEQIQH@ DIFR QP J@QSUIE DN@ ODHFNDhG@ OFN y@OI b �C ODPI T QO � �� � � T IU@C � ) � T
DCA QO � �� �) � T IU@C � �) � b �QR QGDNGMT QO � ��  �� T IU@C � 
 � T DCA QO
� �� 
 � � T IU@C � 
 � � b

! QH@C IU@E@ ODPIE T J@ PDC PFRLdI@ IU@ DIFR QP J@QSUI FO �" #$ T OFN � GDNS@ {
�� � �� % � ��� � �� � � � �� � �� � ��� � � � � �

DCA
� ��" #$ � �� � � � ��� � � � � � � ��

� ��� � � � � � � ��
DCA U@N@ � DCA �� DN@ L @NR QII@A � EQCP@ �" #$ � �� T J@ BCA IUDI � ��" #$ � � b &FJ�� QE D LFEQIQH@ QCBCQI@EQR DG IUDI A@PN@DE@E H@NM NDLQAGM DE � QCPN@DE@E b �@CP@
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QI QE N@DEFCDhG@ IF ID�@ � ��� � � OFN IU@ LFEQIQH@ CdRh@NE � IUDI J@ @CPFdCI@N
QC PFQCKEGQA QCS T DCA J@ AF EF b ?@ PDC IU@C PFRLdI@ IU@ DIFR QP J@QSUIE OFN DGG
FdN PFQCKEGQAQCS I@NR E @
P@LI IUFE@ PFR QCS ONFR NFJ � b �U@ N@EdGIE DN@ SQH@C
QC �QSdN@ �T IU@ dLL@N G@OI DIFR QP J@QSUI h @QCS OFN z QSUI ~E I@NR E DCA IU@ GFJ@N
NQSUI h@QCS OFN y@OI ~E I@NR E b
jkl wrto n� �lnvkr mruwrlv�
�DPU LGDM@N PDC FhE@NH@ IUDI EGQAQCS AFJC FC@ FO UQE FJC PFQCE dEdDGGM PUDCS@E
IU@ DIFR QP J@QSUI hM � QC UQE ODHFN T DCA IUDI N@RFHQCS FC@ FO UQE FLLFC@CI ~E
PFQCE dEdDGGM PUDCS@E IU@ DIFR QP J@QSUI QC UQE AQEODHFN b �C PFCi dCPIQFC J QIU IU@
QA@D IUDI RFH@E JUQPU QRR@AQDI@GM SQH@ FC@ RFC@M FN LN@H@CI FC@ ~E FLLFC@CI
ONFR S@IIQCS RFC@M DN@ RFN@ QRLFNIDCI IUDC FIU@N RFH@E T IUQE SQH@E IU@ _�W` XV
� aX^� � [��_�a^� {

�b �O IU@ FLLFC@CI UDE D PFQC QC NFJ � T N@RFH@ QI b
� b cIU@NJ QE@ T QO J@ UDH@ D PFQC QC NFJ � T EGQA@ QI AFJC b
� b cIU@NJ QE@ T QO J@ UDH@ D PFQC DCMJU@N@ T EGQA@ QI AFJC b
� b cIU@NJ QE@ T N@RFH@ DCM FC@ FO IU@ FLLFC@CI ~E PFQCE b
�dLLFE@ IUDI y@OI EIDNIE ONFR DC QCBCQI@EQR DG LFEQIQFC |JUQPU J@ DEEdR@ IF

UDH@ DGG PFQCE QC NFJ � FN DhFH@} DCA LGDME IU@ DIFR QP J@QSUI EINDI@SMT DCA IUDI
U@ UDE PFQC E EFR @JU@N@ FC IU@ hFDNA b �@ J QGG IU@C dEdDGGM QCPN@DE@ IU@ DIFR QP
J@QSUI hM � FC UQE R FH@ T DCA zQSUI ~E N@IdNC PDC A@PN@DE@ IU@ DIFR QP J@QSUI hM
CF RFN@ IUDC �b �U@ FCGM @
P@LIQFCE IF IUQE DN@ JU@C PFQC E DN@ RFH@A QCIF NFJ
� T QC JUQPU PDE@ IU@ LFEQIQFC h@PFR@E CFCKQCBCQI@EQR DG b z QSUI PDC N@L@DI@AGM
RFH@ UQE PFQCE QCIF NFJ � T JUQPU y@OI J QGG N@L @DI@AGM N@RFH@ � DOI@N hFIU LGDM@NE
UDH@ RFH@A T IU@N@ QE CF PUDCS@ QC IU@ DIFR QP J@QSUI T h @PDdE@ NFJ � PFQCE UDA
DIFR QP J@QSUI � IF h @SQC J QIU b * GEF T y@OI UQR E@GO R DM EGQA@ D PFQC QCIF NFJ
� b z QSUI PDC N@ELFCA DI BNEI hM EGQAQCS UQE FJC PFQCE QCIF NFJ � T JUQPU y@OI
J QGG QRR@AQDI@GM N@RFH@ T hdI @H@CIdDGGM U@ RdEI N@RFH@ y@OI ~E PFQC FN GFE@ IU@
SDR @ b *SDQC T IU@N@ QE CF C@I PUDCS@ QC DIFR QP J@QSUI DOI@N IU@ @
PUDCS@E UDH@
@CA@A b�O y@OI EIDNIE ONFR DC QCBCQI@EQR DG LFEQIQFC J QIU DIFR QP J@QSUI DI G@DEI �T
IU@C T DCA LGDME IU@ DIFR QP J@QSUI EINDI@SMT U@ J QGG @H@CIdDGGM PFR @ IF DC QCK
BCQI@EQR DG LFEQIQFC JUQPU DGEF UDE DIFR QP J@QSUI DI G@DEI �T hdI JUQPU UDE CFC@
FO UQE FJC PFQC E b �U@N@ RdEI IU@C h@ DC FLLFC@CI ~E PFQC LN@E@CI T JUQPU U@ J QGG
N@RFH@ T DCA z QSUI ~E EdhE@�d@CI RFH@E J QGG EGQA@ UQE FJC PFQCE AFJC T JUQPU J QGG
DGJDME G@DH@ y@OI D PFQC IF N@RFH@ FC UQE IdNC b �UdE T y@OI J QGG J QC b�O J@ EIDNI ONFR DC QCBCQI@EQR DG LFEQIQFC T IU@C T IU@ DIFR QP J@QSUI EINDI@SM
J QGG J QC OFN y@OI QO IU@ IFIDG DIFR QP J@QSUI QE DI G@DEI � DCA y@OI R FH@E BNEI b�QCP@ z QSUI PDC A@PN@DE@ IU@ DIFR QP J@QSUI hM CF RFN@ IUDC � FC UQE IdNC T IU@
DIFR QP J@QSUI EINDI@SM J QGG DGEF J QC OFN y@OI QO IU@ IFIDG DIFR QP J@QSUI QE DI G@DEI
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� � �� T �� � � � �� � �� T �� � �� � �� � �� T �� � �� � � � � �
� � � �

� � �� T �� � � � �� � �� T �� � �� � �� � �� T �� � �� � � � � �
� � �

z@DAQCS QC IU@ CFNRDG JDMT ONFR G@OI IF NQSUI DCA ONFR IFL AFJC T
N@DAE ONFR IU@ RFEI IF IU@ G@DEI A@EQNDhG@ I@NR b

* PFRRD E@LDNDI@E I@NR E FO @�dDG A@EQNDhQGQIMT DCA
D E@R QPFGFC E@LDNDI@E I@NR E FO dC@�dDG A@EQNDhQGQIMb
� QSdN@ � { �QRLG@ PFQC I@NR E QC A@EQNDhQGQIM FNA@N b

� T JUF@H@N RFH@E BNEI b �QR QGDNGMT QI J QGG J QC OFN z QSUI QO IU@ IFIDG DIFR QP J@QSUI
QE �� FN G@EE T FN QO QI QE �� FN G@EE DCA zQSUI RFH@E BNEI b�U@ DIFR QP J@QSUI EINDI@SM IUdE OdNCQEU@E D LNFFO FO FdN DEE@NIQFCE DhFdI
DIFR QP J@QSUI� Q b@ bT IUDI � �� � � QRLGQ@E � ) � T � �� �) � QRLGQ@E � �) � T
� ��  �� QRLGQ@E � 
 � T DCA � �� 
 � � QRLGQ@E � 
 � �� QC IU@ EL@PQDG PDE@
FO EQRLG@ PFQCKEGQA QCS b ?@ C@@A D RFN@ PFRLGQPDI@A EINDI@SMT IU@ ]a[X�_�X\X��
[��_�a^� T IF EUFJ JUF J QCE QC IU@ N@R DQCQCS PDE@E { LFEQIQFC E J QIU DIFR QP J@QSUI
��T y@OI EIDNIQCS T DIFR QP J@QSUI �T z QSUI EIDNIQCS T DCA DIFR QP J@QSUI � T @QIU@N
LGDM@N EIDNIQCS b
jkl �lmnuw� nqnr� mruwrlv�

�U@ DIFR QP J@QSUI EINDI@SM ID�@E CF CFIQP@ FO IU@ RFC@IDNM HDGd@ FO IU@
PFQCE T hdI IUQE J QGG FhHQFdEGM QC�d@CP@ FdN EINDI@SMb �U@ A@EQNDhQGQIM FNA@N QC
�QSdN@ � EUFJ E JUQPU I@NR E J@ LN@O@N IF RFH@ FC � QI PDC h@ EdRRDNQg@A DE
OFGGFJ E {

�b * I@NR PFR QCS ONFR NFJ E � FN � QE DGJDME RFN@ A@EQNDhG@ IUDC D I@NR
PFR QCS ONFR NFJ � FN DhFH@ b

� b *RFCS I@NR E PFR QCS ONFR NFJ E � FN �T I@NR E J QIU h QSS@N RFC@IDNM HDGd@E

�



DN@ RFN@ A@EQNDhG@ b
� b *RFCS I@NR E PFR QCS ONFR NFJ � FN DhFH@ T I@NR E J QIU ERDGG@N RFC@IDNM

HDGd@E DN@ RFN@ A@EQNDhG@ b
� b �O CFC@ FO IU@ DhFH@ IUN@@ NdG@E DLLGMT I@NR E ONFR D NFJ PGFE@N IF NFJ �

DN@ RFN@ A@EQNDhG@ b
� b �O CFC@ FO IU@ DhFH@ OFdN NdG@E DLLGMT IU@ I@NR E DN@ @�dDG FN C@SDIQH@E FO

@DPU FIU@N DCA DN@ @�dDGGM A@EQNDhG@ b
! QH@C IUQE FNA@NQCS T J@ PDC OFNRdGDI@ IU@ ]a[X�_�X\X�� [��_�a^� {
�b �O T FC IU@ hFDNA T IU@N@ DN@ PFQCE IUDI h @GFCS IF dE FN DN@ QC NFJ � T RFH@

FC IU@ FC@ J QIU IU@ RFEI A@EQNDhG@ I@NR b
� b cIU@NJ QE@ T N@RFH@ DCM FC@ FO IU@ FLLFC@CI ~E PFQCE b

? U@C DLLGMQCS IUQE EINDI@SMT LDQNE FO PDCP@GGQCS I@NR E� IUDI QE T LDQNE FO I@NR E
JUQPU PFR @ ONFR D N@A DCA D hGd@ PFQC FO IU@ EDR @ RFC@IDNM HDGd@ FC IU@ EDR @
E�dDN@�RdEI h @ QSCFN@A b |�O IU@ FLLFC@CI R D�@E D RFH@ QC D LDQN FO PDCP@GGQCS
I@NR E T IU@ LGDM@N EUFdGA N@ELFCA J QIU IU@ PFNN@ELFCAQCS RFH@ QC IU@ FIU@N b}
cC@ PDC RD�@ D PFRLG@I@ PGDEEQBPDIQFC FO JUF J QCE OFN DGG QCBCQI@EQR DG LFEQIQFCE T
J QIU @QIU@N LGDM@N EIDNIQCS b ! QH@C IUQE PGDEEQBPDIQFC T QI PDC h@ EUFJC IUDI IU@
A@EQNDh QGQIM EINDI@SM QE FLIQR DG { QO D LGDM@N EIDNIE ONFR DC QCBCQI@EQR DG LFEQIQFC
JFC OFN UQR DCA LGDME QI IU@N@DOI@N T QI J QGG J QC OFN UQR b |�U@ PGDEEQBPDIQFC
QE EFR @JUDI PFRLGQPDI@A T hdI J@ PDC EDMT OFN @
DRLG@ T IUDI DC DIFR QP J@QSUI
� LFEQIQFC QE LFEQIQH@ QO IU@ G@DEI A@EQNDhG@ I@NR QC QI |DOI@N PDCP@GGQCS LDQNE FO
I@NR E} QE y@OI ~E T FN IUDI QC DC DIFR QP J@QSUI � LFEQIQFC JU@N@ y@OI UDE IU@ G@DEI
A@EQNDh G@ I@NR T y@OI PDC J QC LNFHQA@A IUDI U@ RFH@E BNEI T LNFHQA@A IUDI IUQE
G@DEI A@EQNDhG@ I@NR QE CFI FO IU@ OFNR �� b}

� vl�luwqn�wrnt�
?@ S@C@NDGQg@ IU@ SDR@ { QC EI@DA FO L GDMQCS FC D E@R QKQCBCQI@ EINQL T J@ CFJ

LGDM FC DC QCBCQI@ �dDNI@NKLGDC@ T DE EUFJC QC �QSdN@ � b * GEF T J@ DGGFJ PFQCE
IF UDH@ g@NF RFC@IDNM HDGd@E DE J@GG DE LFEQIQH@ CdR @NQP RFC@IDNM HDGd@E b * Eh@OFN@ T IU@ N@A PFQCE DN@ z QSUI ~E DCA IU@ hGd@ DN@ y@OI ~E b �DPU LGDM@N PDC RFH@
@DPU FO U QE FJC PFQCE ONFR FC@ NFJ IF IU@ G@OIRFEI E�dDN@ FC IU@ C@
I NFJ AFJC
|FN F� IU@ hFIIFR FO IU@ hFDNA QO IU@ PFQC EIDNI@A QC IU@ hFIIFR NFJ b} �DPULGDM@N PDC RFH@ @DPU FO UQE FLLFC@CI ~E PFQCE FC@ E�dDN@ IF IU@ G@OI T FN F� IU@
hFDNA QO IU@ PFQC EIDNIE QC IU@ G@OIR FEI PFGdRC b �DPU LGDM@N S@IE IF �@@L IU@
RFC@M U@ RFH@E F� IU@ hFIIFR |hdI CFI IU@ G@OI} FO IU@ hFDNA b

* E h @OFN@ T @DPU E�dDN@ FC IU@ hFDNA QE R DN�@A J QIU CDR @E �� T �� b� T �� b����� T �� b�T �� b��� FO I@NR E PFR QCS ONFR PFQCE FC IU@ E�dDN@ T D N@A PFQC FO HDGd@
� LNFAdPQCS IU@ I@NR CDR@A QC IU@ dLL@N G@OI T DCA D hGd@ PFQC LNFAdPQCS IU@
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