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'EPP ��������������

4PIEWI TVMRX YWMRK FPYI SV FPEGO MRO� )RGPSWIH EVI XLI JSPPS[MRK MXIQW RIIHIH XS VIUYIWX E LEVHWLMT

[MXLHVE[EP JVSQ ]SYV VIXMVIQIRX TPER� 4PIEWI VIZMI[ ERH GSQTPIXI IEGL SJ XLI MXIQW EW HIWGVMFIH MR XLI

TVSGIHYVIW FIPS[� 1EMP XLI VIUYMVIH HSGYQIRXW JSV ETTVSZEP ERH TVSGIWWMRK XS XLI JSPPS[MRK EHHVIWW SV

JE\�MX�XS ��������������� -J�JE\MRK��TPIEWI�OIIT�SVMKMREP�JSV�]SYV�VIGSVHW�

4VYHIRXMEP�6IXMVIQIRX

���7GVERXSR�3JJMGI�4EVO

7GVERXSR�4%�����������

4VSGIHYVI

'LIGOPMWX

-XIQ 4VSGIHYVI 6IXYVR�XS�EHHVIWW�

EFSZI#

'SQTPIXI EPP VIPIZERX WIGXMSRW EJXIV VIEHMRK EPP XLI MRJSVQEXMSR MR

XLI�TEGOEKI�

-RHMGEXI�XLI�VIEWSR�JSV�]SYV�LEVHWLMT�VIUYIWX�SR�XLI�JSVQ�

=SY QYWX EPWS TVSZMHI XLI ETTVSTVMEXI HSGYQIRXEXMSR

IZMHIRGMRK�JMRERGMEP�RIIH�

7MKR�ERH�HEXI�XLI�JSVQ�

6IXYVR XLMW JSVQ XS XLI EFSZI EHHVIWW JSV VIZMI[� ETTVSZEP ERH

TVSGIWWMRK�

,EVHWLMT�;MXLHVE[EP�

6IUYIWX�*SVQ

%XXEGLQIRXW�XS�XLI�

,EVHWLMT�6IUYIWX�*SVQ�

ERH�,EVHWLMT�

(SGYQIRXEXMSR

%TTVSZEP�(IRMEP�SJ�

,EVHWLMT�6IUYIWX

=IW

8LI HSGYQIRXW ]SY RIIH XS EXXEGL XS ]SYV 6IUYIWX JSV ,EVHWLMT

(MWFYVWIQIRX XS WYFWXERXMEXI XLI REXYVI SJ ]SYV LEVHWLMT VIUYIWX EVI

HIXEMPIH SR XLI %XXEGLQIRXW XS XLI ,EVHWLMT 6IUYIWX� -J ER] SJ XLI

VIUYMVIH HSGYQIRXW EVI QMWWMRK� ]SYV VIUYIWX JSV LEVHWLMT GERRSX FI

TVSGIWWIH�

=SY QYWX MRGPYHI EGGITXEFPI HSGYQIRXEXMSR [MXLMR XLI WTIGMJMIH

XMQIJVEQI�[MXL�XLI�EXXEGLQIRXW�SV�]SYV�VIUYIWX�[MPP�FI�VINIGXIH�

=IW

9TSR VIGIMTX SJ ]SYV LEVHWLMT VIUYIWX� E VIZMI[ SJ EPP TETIV[SVO [MPP

FI�GSQTPIXIH�

-J MX MW HIXIVQMRIH XLEX ]SY UYEPMJ] JSV E LEVHWLMT FEWIH SR

GYVVIRX -RXIVREP 6IZIRYI 'SHI VIKYPEXMSRW� [I [MPP TVSGIWW ]SYV

VIUYIWX� %PP LEVHWLMT HMWXVMFYXMSRW EVI VITSVXIH XS XLI -RXIVREP

6IZIRYI 7IVZMGI SR *SVQ �����6� -R XLI IZIRX SJ ER EYHMX ]SY

QYWX VIXEMR HSGYQIRXEXMSR XS WYTTSVX ]SYV GPEMQ SJ JMRERGMEP

LEVHWLMT ERH XS HIQSRWXVEXI GSQTPMERGI� 8E\ SV PIKEP GSYRWIP

WLSYPH FI GSRWYPXIH VIKEVHMRK XLI TIVQMWWMFMPMX] SJ ER]

HMWXVMFYXMSR�

-J ]SYV TETIV[SVO MW RSX MR KSSH SVHIV� XLI LEVHWLMT HMWXVMFYXMSR

VIUYIWX [MPP FI HIRMIH� ;I [MPP RSXMJ] ]SY SJ SYV JMRHMRKW� 4PIEWI

RSXI XLEX XLI HSGYQIRXW WYFQMXXIH [MPP RSX FI VIXYVRIH XS ]SY�

XLIVIJSVI��TPIEWI�QEOI�GSTMIW�JSV�]SYV�VIGSVHW�

2S

'YWXSQIV 7IVZMGI VITVIWIRXEXMZIW EVI EZEMPEFPI XS LIPT ]SY GSQTPIXI XLI JSVQW� SV ERW[IV KIRIVEP UYIWXMSRW ]SY

QE] LEZI EFSYX ]SYV HMWXVMFYXMSR SV EFSYX XLI TPER� 4IVWSREP EWWMWXERGI [MXL E 'YWXSQIV 7IVZMGI VITVIWIRXEXMZI MW

EZEMPEFPI 1SRHE] XLVSYKL *VMHE]� � E�Q� XS � T�Q� )EWXIVR 8MQI� I\GITX SR LSPMHE]W� 3YV VITVIWIRXEXMZIW PSSO

JSV[EVH XS TVSZMHMRK ]SY [MXL MRJSVQEXMSR MR )RKPMWL� 7TERMWL� SV QER] SXLIV PERKYEKIW XLVSYKL ER MRXIVTVIXIV

WIVZMGI� %GGSYRX MRJSVQEXMSR MW EZEMPEFPI JSV XLI LIEVMRK MQTEMVIH F] GEPPMRK YW EX ��������������� 3R XLI [IFWMXI�

]SY EVI EFPI XS VIZMI[ ]SYV EGGSYRX MRJSVQEXMSR� =SY QE] EGGIWW MRJSVQEXMSR SR ]SYV EGGSYRX EX

[[[�TVYHIRXMEP�GSQ�SRPMRI�VIXMVIQIRX [LMGL�MW�KIRIVEPP]�EZEMPEFPI������
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)QEMP�EHHVIWW
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EVIE�GSHI EVIE�GSHI

)ZIRMRK�XIPITLSRI�RYQFIV��&IWX�XMQI�XS�GEPPCCCCCCCC�TQ

)QTPS]IV

*E\�2YQFIV

EVIE�GSHI

EQ

4PIEWI�VIZMI[�EPP�XLI�IRGPSWIH�MRJSVQEXMSR�FIJSVI�TVSGIIHMRK�

%FSYX�=SY
� � � � � �

8LI HMWFYVWIQIRX EQSYRX [MPP FI XEOIR JVSQ ]SYV EGGSYRX EGGSVHMRK XS XLI LMIVEVGL] HIXIVQMRIH F] XLI

4PER�4VSKVEQ� -J XLI EQSYRX VIUYIWXIH I\GIIHW ]SYV QE\MQYQ LEVHWLMT [MXLHVE[EP EQSYRX� ]SY [MPP FI

TEMH�XLI�QE\MQYQ�EQSYRX�EZEMPEFPI��

%QSYRX�SJ���CCCCCCCCCCCCCCCC�

=SY QE] MRGPYHI MR XLI LEVHWLMT HMWFYVWIQIRX EQSYRX EHHMXMSREP EQSYRXW RIGIWWEV] XS TE] ERXMGMTEXIH

JIHIVEP SV WXEXI MRGSQI XE\ ERH TIREPXMIW� -J ]SY [SYPH PMOI ]SYV KVSWW TE]QIRX XS MRGPYHI XE\IW ERH JIIW

VIEWSREFP] ERXMGMTEXIH XS VIWYPX JVSQ XLMW LEVHWLMT HMWFYVWIQIRX �XLMW MW GEPPIH E KVSWW YT � GLIGO XLI

JSPPS[MRK�FS\��-J�]SY�HS�RSX�GLIGO�XLI�FS\�FIPS[��XLI KVSWW�YT [MPP�RSX�SGGYV�

;MXLHVE[EP

6IUYIWX

%QSYRX

- [SYPH PMOI XS MRGVIEWI XLI EQSYRX SJ Q] LEVHWLMT [MXLHVE[EP VIUYIWX XS GSZIV ER] JIHIVEP ERH WXEXI

MRGSQI XE\IW� TIREPXMIW� ERH ER] ETTPMGEFPI JIIW XLEX QE] VIEWSREFP] FI ERXMGMTEXIH EW E VIWYPX SJ

XLMW�HMWFYVWIQIRX�

2SXI� =SYV IPIGXMSR JSV *IHIVEP ERH 7XEXI -RGSQI 8E\ MR XLI JSPPS[MRK WIGXMSRW [MPP FI YWIH EW XLI

EQSYRX�SJ�VIEWSREFP]�ERXMGMTEXIH�XE\IW�ERH�JIIW�MR�XLI��KVSWW�YT��GEPGYPEXMSR�

����������� -QTSVXERX�MRJSVQEXMSR�ERH�WMKREXYVI�VIUYMVIH�SR�XLI�JSPPS[MRK�TEKIW
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6IEWSR�JSV�

,EVHWLMT

;MXLHVE[EP

�'LIGO�EPP�

XLEX�ETTP]

- LIVIF] VIUYIWX E ,EVHWLMT [MXLHVE[EP JSV XLI JSPPS[MRK VIEWSR�W� - EKVII XS TVSZMHI XLI ETTPMGEFPI

HSGYQIRXEXMSR EW HIWGVMFIH� �4PIEWI VIJIV XS -QTSVXERX ;MXLHVE[EP -RJSVQEXMSR JSV EHHMXMSREP

MRJSVQEXMSR�SR�HIJMRMXMSR�SJ�HITIRHIRX�MR�-6'�7IGXMSR�����

1IHMGEP�(IRXEP I\TIRWIW MRGYVVIH F] QI� Q] WTSYWI� SV ER] SJ Q] HITIRHIRXW� 8LIWI EVI

YR�VIMQFYVWIH QIHMGEP�HIRXEP I\TIRWIW XLEX QYWX FI TEMH XS VIGIMZI QIHMGEP�HIRXEP GEVI JSV XLI

TEVXMGMTERX� XLI TEVXMGMTERX W WTSYWI� XLI TEVXMGMTERX W HITIRHIRXW� �4PIEWI VIJIV XS XLI %XXEGLQIRX XS

XLI ,EVHWLMT ;MXLHVE[EP�6IUYIWX��1IHMGEP�(IRXEP�)\TIRWIW JSV�VIUYMVIH HSGYQIRXEXMSR�

4YVGLEWI �I\GPYHMRK QSVXKEKI TE]QIRXW SJ Q] TVMRGMTEP VIWMHIRGI� 8LIWI EVI I\TIRWIW HMVIGXP]

VIPEXIH XS XLI TYVGLEWI SJ E TVMRGMTEP VIWMHIRGI MR [LMGL - WLEPP VIWMHI I\GPYHMRK QSVXKEKI

TE]QIRXW� �4PIEWI VIJIV XS XLI %XXEGLQIRX XS XLI ,EVHWLMT ;MXLHVE[EP 6IUYIWX� 4YVGLEWI SJ E

4VMRGMTEP�6IWMHIRGI�JSV�VIUYMVIH�HSGYQIRXEXMSR�

4E]QIRX SJ XYMXMSR JSV XLI RI\X �� QSRXLW SJ TSWX�WIGSRHEV] IHYGEXMSR JSV QI� Q] WTSYWI� SV ER] SJ

Q] GLMPHVIR� SV HITIRHIRXW� 8LMW MRGPYHIW XYMXMSR� VIPEXIH IHYGEXMSR JIIW� ERH VSSQ 
 FSEVH

I\TIRWIW JSV YT XS XLI RI\X �� QSRXLW SJ TSWX WIGSRHEV] IHYGEXMSR JSV XLI TEVXMGMTERX� XLI

TEVXMGMTERX W WTSYWI� XLI TEVXMGMTERX W GLMPHVIR SV HITIRHIRXW� �4PIEWI VIJIV XS XLI %XXEGLQIRX XS

XLI ,EVHWLMT ;MXLHVE[EP 6IUYIWX� 4E]QIRX SJ 8YMXMSR ERH 6IPEXIH )\TIRWIW JSV VIUYMVIH

HSGYQIRXEXMSR�

4E]QIRXW RIIHIH XS TVIZIRX IZMGXMSR SV QSVXKEKI JSVIGPSWYVI SR Q] TVMRGMTEP VIWMHIRGI� 8LIWI

TE]QIRXW EVI RIGIWWEV] XS TVIZIRX IZMGXMSR SJ XLI TEVXMGMTERX JVSQ XLI TEVXMGMTERX W TVMRGMTEP

VIWMHIRGI SV JSVIGPSWYVI SR XLI QSVXKEKI SJ XLI VIWMHIRGI� �4PIEWI VIJIV XS XLI %XXEGLQIRX XS XLI

,EVHWLMT ;MXLHVE[EP 6IUYIWX� 4E]QIRXW XS 4VIZIRX )ZMGXMSR SV *SVIGPSWYVI JSV VIUYMVIH

HSGYQIRXEXMSR�

4E]QIRX SJ FYVMEP SV JYRIVEP I\TIRWIW JSV Q] HIGIEWIH TEVIRX� WTSYWI� GLMPHVIR� HITIRHIRXW� 8LMW

MRGPYHIW TE]QIRX JSV FYVMEP SV JYRIVEP I\TIRWIW JSV XLI TEVXMGMTERX W HIGIEWIH TEVIRXW� XLI

TEVXMGMTERX W WTSYWI� XLI TEVXMGMTERX W GLMPHVIR SV HITIRHIRXW� �4PIEWI VIJIV XS XLI %XXEGLQIRX XS

XLI ,EVHWLMT ;MXLHVE[EP 6IUYIWX� 4E]QIRXW JSV &YVMEP SV *YRIVEP )\TIRWIW JSV VIUYMVIH

HSGYQIRXEXMSR�

)\TIRWIW JSV XLI VITEMV SJ HEQEKI XS Q] TVMRGMTEP VIWMHIRGI XLEX UYEPMJMIW JSV E GEWYEPX]

HIHYGXMSR� 8LMW MRGPYHIW E GEWYEPX] PSWW XS XLI TEVXMGMTERX W TVMRGMTEP VIWMHIRGI XLEX EVSWI JVSQ

JMVI� WXSVQ� IEVXLUYEOI SV WSQI SXLIV GEWYEPX]� 3RP] XLI TSVXMSR SJ XLI I\TIRWI XLEX MW RSX GSZIVIH

F] MRWYVERGI MW IPMKMFPI JSV XLMW TYVTSWI� �4PIEWI VIJIV XS XLI %XXEGLQIRX XS XLI ,EVHWLMT

;MXLHVE[EP�6IUYIWX��4E]QIRXW�JSV�(EQEKI�XS�4VMRGMTEP�6IWMHIRGI JSV�VIUYMVIH�HSGYQIRXEXMSR�
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*IHIVEP XE\ PE[W VIUYMVI YW XS [MXLLSPH MRGSQI XE\IW JVSQ XLI XE\EFPI TSVXMSR SJ E UYEPMJMIH VIXMVIQIRX TPER

HMWXVMFYXMSR� 7SQI WXEXIW EPWS VIUYMVI [MXLLSPHMRK JVSQ XLI XE\EFPI TSVXMSR SJ ]SYV HMWXVMFYXMSR MJ JIHIVEP

MRGSQI XE\ MW [MXLLIPH� ,EVHWLMT HMWFYVWIQIRXW EVI WYFNIGX XS ��	 JIHIVEP XE\ [MXLLSPHMRK YRPIWW ]SY IPIGX

SXLIV[MWI� =SY GER IPIGX XS LEZI RS JIHIVEP XE\IW [MXLLIPH F] GLIGOMRK XLI FS\ FIPS[� -J ]SY IPIGX SYX SJ

[MXLLSPHMRK� ]SY EVI WXMPP VIWTSRWMFPI JSV TE]QIRX SJ ER] XE\IW HYI� ERH ]SY QE] MRGYV TIREPXMIW MJ ]SYV

[MXLLSPHMRK ERH�SV IWXMQEXIH XE\ TE]QIRXW EVI RSX WYJJMGMIRX� -J ]SY HS RSX GLIGO SRI SJ XLI STXMSRW

FIPS[����	�JIHIVEP�MRGSQI�XE\�[MXLLSPHMRK�[MPP�FI�EYXSQEXMGEPP]�HIHYGXIH�JVSQ�]SYV�TE]QIRX�

�� -�IPIGX�XS�LEZI�JIHIVEP�MRGSQI�XE\�[MXLLIPH�EX���	�JVSQ�XLI�XE\EFPI�EQSYRX�SJ�Q]�HMWXVMFYXMSR�

�� -�IPIGX�RSX XS�LEZI�JIHIVEP�MRGSQI�XE\�[MXLLIPH�JVSQ�Q]�HMWXVMFYXMSR�

�� - IPIGX XS LEZI JIHIVEP MRGSQI XE\ [MXLLIPH JVSQ XLI XE\EFPI EQSYRX SJ Q] HMWXVMFYXMSR EX IMXLIV XLI

JSPPS[MRK TIVGIRXEKI SV HSPPEV EQSYRX� 8LI JIHIVEP [MXLLSPHMRK GEPGYPEXIH JVSQ ]SYV IPIGXMSR

FIPS[�QYWX�FI�EX�PIEWX���	�SJ�XLI�XE\EFPI�HMWXVMFYXMSR�EQSYRX��

CCCCCCCCCCCCCCCCCCC	�����SV�������CCCCCCCCCCCCCCCCCCCCCCC���

-X MW SYV YRHIVWXERHMRK E LEVHWLMT HMWFYVWIQIRX MW RSX IPMKMFPI XS FI VSPPIH SZIV� %PP SV TEVX SJ XLI XE\EFEPI

TSVXMSR SJ ]SYV LEVHWLMT HMWFYVWIQIRX QE] FI WYFNIGX XS ER EHHMXMSREP ��	 JIHIVEP MRGSQI XE\ TIREPX] SR

IEVP] HMWXVMFYXMSRW� YRPIWW ]SY UYEPMJ] JSV ER I\GITXMSR� 7MRGI RIMXLIV 4VYHIRXMEP RSV ER] SJ MXW IQTPS]IIW�

EKIRXW SV VITVIWIRXEXMZIW GER KMZI PIKEP� XE\ SV JMRERGMEP EHZMGI SR FILEPJ SJ XLI 4PER� ]SY EVI YVKIH XS

GSRWYPX ]SYV S[R TIVWSREP PIKEP� XE\ ERH�SV JMRERGMEP EHZMWSV [MXL ER] UYIWXMSRW SR EPPS[ERGIW� HIHYGXMSRW�

SV�XE\�GVIHMXW�XLEX�QE]�ETTP]�XS�]SYV�TEVXMGYPEV�WMXYEXMSR�FIJSVI�]SY�XEOI�ER]�EGXMSR�

)PIGXMSR�JSV�

;MXLLSPHMRK

SJ�*IHIVEP�

8E\IW

- [MWL XS LEZI Q] HMWFYVWIQIRX GLIGO WIRX F] I\TVIWW QEMP� 8LIVIJSVI� TPIEWI HIHYGX ������ TIV

GLIGO JVSQ Q] EGGSYRX TVMSV XS XLI HMWXVMFYXMSR� 4PIEWI 2SXI� )\TVIWW QEMP MW RSX EZEMPEFPI JSV

HIPMZIV]�XS�TSWX�SJJMGI�FS\IW�

)\TVIWW�1EMP

�GLIGO�FS\�MJ

ETTPMGEFPI
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)PIGXMSR�*SV�

;MXLLSPHMRK

SJ�7XEXI�

-RGSQI

8E\IW

�*SV�7MRKPI�

7YQ�4E]QIRXW�

ERH�6SPPSZIVW�

SJ�RSR�6SXL�

QSRI]�XS�E�

6SXL�-6%

1ERHEXSV] 7XEXI ;MXLLSPHMRK� -J ]SY VIWMHI MR E WXEXI [LIVI WXEXI MRGSQI XE\ [MXLLSPHMRK MW QERHEXSV]

%6� '%�� ()� -%� /7� 1%� 1( �QERHEXSV] JSV IPMKMFPI VSPPSZIV HMWXVMFYXMSRW SRP]� WYFNIGX XS ��	

QERHEXSV] JIHIVEP [MXLLSPHMRK� 1)� 2'� 2)� 3/�� 36�� :% SV :8� ETTPMGEFPI [MXLLSPHMRK [MPP FI

HIHYGXIH EYXSQEXMGEPP]� YRPIWW ER IPIGXMSR SYX MW ETTPMGEFPI �WII FIPS[� 2SXI� 7SQI WXEXIW VIUYMVI

[MXLLSPHMRK�MJ�JIHIVEP�MRGSQI�XE\�MW�[MXLLIPH�JVSQ�XLI�HMWXVMFYXMSR�

:SPYRXEV] 7XEXI ;MXLLSPHMRK� 4PIEWI GLIGO XLI ETTVSTVMEXI FS\ FIPS[� -J WXEXI MRGSQI XE\ [MXLLSPHMRK MW

RSX QERHEXSV] MR ]SYV WXEXI� ]SY QE] FI EPPS[IH XS VIUYIWX WXEXI XE\ [MXLLSPHMRK� -J ]SYV WXEXI SJ

VIWMHIRGI MW RSX PMWXIH� SV MJ ]SY GLSSWI E QIXLSH SJ [MXLLSPHMRK XLEX MW RSX SJJIVIH JSV ]SYV WXEXI� [I

GERRSX�[MXLLSPH�WXEXI�MRGSQI�XE\�

'� 2S�7XEXI�;MXLLSPHMRK� 7SQI�WXEXIW�HS�RSX�LEZI�WXEXI�MRGSQI�XE\�[MXLLSPHMRK�

- VIWMHI MR SRI SJ XLI ZSPYRXEV] [MXLLSPHMRK WXEXIW PMWXIH EFSZI ERH - HS RSX [ERX WXEXI MRGSQI XE\

[MXLLSPHMRK�HIHYGXIH�JVSQ�Q]�HMWXVMFYXMSR�

�1] VIWMHIRX WXEXI MW SRI SJ XLI JSPPS[MRK� '%� 3/� 36� ��:8 ERH [MXLLSPHMRK MW VIUYMVIH MJ JIHIVEP

MRGSQI XE\ MW [MXLLIPH WYFNIGX XS ��	 QERHEXSV] JIHIVEP [MXLLSPHMRK� YRPIWW - IPIGX SYX SJ WXEXI

[MXLLSPHMRK� &] GLIGOMRK XLMW FS\ - EQ IPIGXMRK SYX SJ WXEXI [MXLLSPHMRK� ��%R IPIGXMSR SYX MW RSX

EPPS[IH�JSV�IPMKMFPI�VSPPSZIV�HMWXVMFYXMSRW�

1] VIWMHIRX WXEXI MW %6� ()� /7� 1)� 2'� 2)� SV :% �JSV 2) ERH :%� IPIGXMSR SYX MW EPPS[IH JSV

TE]QIRXW JVSQ -6% W SRP] ERH - HS RSX [ERX WXEXI MRGSQI XE\ [MXLLSPHMRK HIHYGXIH JVSQ Q]

HMWXVMFYXMSR� �%R IPIGXMSR SYX SJ %6� ()� /7� 1)� 2'� SV :% WXEXI XE\ MW RSX EPPS[IH JSV IPMKMFPI

VSPPSZIV HMWXVMFYXMSRW� WYFNIGX XS ��	 QERHEXSV] JIHIVEP [MXLLSPHMRK� -QTSVXERX RSXI XS 1EMRI �1)

VIWMHIRXW� -J ]SY IPIGX SYX SJ 1) [MXLLSPHMRK� ]SY QYWX IMXLIV LEZI IPIGXIH SYX SJ JIHIVEP

[MXLLSPHMRK��SV�LEZI�RS�1EMRI�7XEXI�XE\�PMEFMPMX]�MR�XLI�TVMSV�SV�GYVVIRX�]IEVW�

- VIWMHI MR SRI SJ XLI JSPPS[MRK ZSPYRXEV] [MXLLSPHMRK WXEXIW� %0� '3� '8� ('� +%� -(� -0� -2� /=� 0%� 1(

�RSR�IPMKMFPI VSPPSZIV HMWXVMFYXMSRW SRP]� 1-� 12� 13� 17� 18� 2(� 2.� 21� 2=� 3,� 4%� 6-� 7'� 98�

;-� ;: �2) ERH :% WXEXI [MXLLSPHMRK MW ZSPYRXEV] JSV TE]QIRXW JVSQ -6%�W SRP] ERH [SYPH PMOI

WXEXI�MRGSQI�XE\�[MXLLIPH���7TIGMJ]�E�TIVGIRXEKI�SV�HSPPEV�EQSYRX�XS�FI�[MXLLIPH�

CCCCCCCCCCCCCC	 SV �CCCCCCCCCCCCCCCCCCC

1] VIWMHIRX WXEXI MW SRI SJ XLI JSPPS[MRK� %/� *0� ,-� 2:� 2,� 7(� 82� 8<� ;%� ;= ERH XLIVI MW RS

WXEXI�MRGSQI�XE\�[MXLLSPHMRK�

1] VIWMHIRX WXEXI MW %> ERH XLIVI MW RS WXEXI MRGSQI XE\ [MXLLSPHMRK SR RSR�TIVMSHMG �WMRKPI WYQ

TE]QIRXW�

%XXEGL�E�ZSMHIH�GLIGO�SV�SFXEMR�XLMW�RYQFIV�JVSQ�]SYV�JMRERGMEP�MRWXMXYXMSR�

7EZMRKW8]TI�SJ�EGGSYRX�

*MRERGMEP�-RWXMXYXMSR�REQI

-�[SYPH�PMOI�Q]�TE]QIRX�WIRX�F]�)*8�

'LIGOMRK

4PIEWI�ZIVMJ]�XLI�IRXMVI�EGGSYRX�RYQFIV�[MXL�]SYV�JMRERGMEP�MRWXMXYXMSR�XS�IRWYVI�EGGITXERGI�SJ�TE]QIRXW�

*MRERGMEP�-RWXMXYXMSR�6SYXMRK�8VERWMX�%&%�2YQFIV

%GGSYRX�2YQFIV

)PIGXVSRMG

*YRHW

8VERWJIV

�)*8

-R XLI IZIRX XLEX ER SZIVTE]QIRX MW GVIHMXIH XS XLI JMRERGMEP MRWXMXYXMSR EGGSYRX PMWXIH EFSZI� - LIVIF]

EYXLSVM^I ERH HMVIGX XLI JMRERGMEP MRWXMXYXMSR HIWMKREXIH EFSZI XS HIFMX Q] EGGSYRX ERH VIJYRH ER]

SZIVTE]QIRX XS 4VYHIRXMEP� 8LMW EYXLSVM^EXMSR [MPP VIQEMR MR IJJIGX YRXMP 4VYHIRXMEP VIGIMZIW E [VMXXIR RSXMGI

JVSQ�QI�WXEXMRK�SXLIV[MWI�ERH�YRXMP�4VYHIRXMEP�LEW�LEH�E�VIEWSREFPI�GLERGI�XS�EGX�YTSR�MX�

-J ]SY [SYPH PMOI ]SYV HMWFYVWIQIRX WIRX XS ]SY ZME )PIGXVSRMG *YRHW 8VERWJIV �)*8� TPIEWI GLIGO XLI

JSPPS[MRK FS\ ERH GSQTPIXI XLI MRJSVQEXMSR FIPS[� -J EPP SJ XLI RIGIWWEV] MRJSVQEXMSR MW RSX TVSZMHIH SV MJ

XLMW�WIGXMSR�HSIW�RSX�ETTP]�XS�]SYV�HMWFYVWIQIRX�VIUYIWX��E�GLIGO�[MPP�FI�QEHI�TE]EFPI�XS�]SY�

- LEZI GEVIJYPP] VIEH XLMW JSVQ ERH - LIVIF] EYXLSVM^I 4VYHIRXMEP XS QEOI XLMW 4PER TE]QIRX XS XLI JMRERGMEP

MRWXMXYXMSR�PMWXIH�EFSZI�MR�XLI�JSVQ�SJ�)PIGXVSRMG�*YRH�8VERWJIV��)*8�

�'SQTPIXI�XLMW�

WIGXMSR�SRP]�MJ�

]SY�GLSSWI�XS�

LEZI�]SYV�

TE]QIRX��WIRX�

F]�)*8
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<

'IVXMJMGEXMSR

SJ�*MRERGMEP�

,EVHWLMT ERH

%YXLSVM^EXMSR

- GIVXMJ] XLEX XLI MRJSVQEXMSR TVSZMHIH SR XLMW JSVQ ERH SR ER] EXXEGLIH JSVQW MW XVYI� GSVVIGX ERH GSQTPIXI

XS XLI FIWX SJ Q] ORS[PIHKI� - EYXLSVM^I VITVIWIRXEXMZIW SJ Q] TPER XS ZIVMJ] ER] SV EPP SJ XLI MRJSVQEXMSR

WYFQMXXIH� - EGORS[PIHKI ERH EKVII XLEX ER] JEPWI SV QMWPIEHMRK MRJSVQEXMSR WYFQMXXIH SR XLMW JSVQ SV ER]

EXXEGLIH JSVQ QE] WYFNIGX QI XS TIVWSREP PMEFMPMX]� *YVXLIVQSVI� Q] IQTPS]IV QE] I\IVGMWI MXW VMKLXW

EKEMRWX QI MJ HEQEKIH F] JEPWI SV QMWPIEHMRK MRJSVQEXMSR - WYFQMX� M�I� XIVQMREXMSR SV WYWTIRWMSR� - EPWS

GIVXMJ] XLEX - EQ IPMKMFPI JSV HMWXVMFYXMSR SJ JYRHW JVSQ XLI 4PER� - EQ E[EVI XLMW HMWXVMFYXMSR [MPP MRGVIEWI Q]

XE\EFPI MRGSQI JSV XLI ]IEV� - JYVXLIV GIVXMJ] XLEX XLMW [MXLHVE[EP MW RIGIWWEV] XS WEXMWJ] XLI ,EVHWLMT

HIWGVMFIH� XLEX XLI EQSYRX VIUYIWXIH MW RSX MR I\GIWW SJ XLI EQSYRX RIGIWWEV] XS VIPMIZI XLI JMRERGMEP RIIH�

ERH XLI JMRERGMEP RIIH GERRSX FI WEXMWMJMIH JVSQ SXLIV VIWSYVGIW VIEWSREFP] EZEMPEFPI� - LEZI VIEH XLI

IRXMVI ,EVHWLMT ;MXLHVE[EP�JSVQ�ERH�ETTPMGEXMSR�

-�LEZI�VIEH�XLI�I\TPEREXMSR�SJ�XLI�5YEPMJMIH�.SMRX�ERH�7YVZMZSV�%RRYMX]��5.7%�ERH�SXLIV�TE]QIRX�STXMSRW�

XLEX�[EW�TVSZMHIH�ERH�-�ORS[�XLEX�-�LEZI�XLI�VMKLX�XS�VIGIMZI�Q]�FIRIJMXW�EW�E�NSMRX�ERH�WYVZMZSV�ERRYMX]�MJ�-�

EQ�QEVVMIH�SV�E�PMJI�ERRYMX]�MJ�-�EQ�RSX�QEVVMIH��-�EPWS�ORS[�-�GER�[EMZI�XLI�VMKLX�XS�ERRYMX]�TE]QIRXW��[MXL�

XLI�GSRWIRX�SJ�Q]�WTSYWI�MJ�-�EQ�QEVVMIH��-�YRHIVWXERH�XLEX�MJ�-�[EMZI�XLSWI�VMKLXW�-�GER�GLERKI�Q]�QMRH�ERH�

VIZSOI�XLI�[EMZIV�EX�ER]�XMQI�FIJSVI�Q]�TE]QIRXW�FIKMR��-�LEZI�EX�PIEWX����HE]W�XS�HIGMHI�[LIXLIV�SV�RSX�XS�

[EMZI�XLI�ERRYMX]�TE]QIRXW��&]�GSRWIRXMRK�XS�XLMW�HMWXVMFYXMSR��-�YRHIVWXERH�-�EQ�[EMZMRK�Q]�VMKLX�XS�E�PMJI�

ERRYMX]�

- EGORS[PIHKI XLEX RS IPIGXMZI GSRXVMFYXMSRW QE] FI QEHI F] QI XS XLMW SV ER] SXLIV TPER SJ XLI

IQTPS]IV JSV E TIVMSH SJ � QSRXLW� - GIVXMJ] XLEX - LEZI VIZMI[IH EPP XLI MRJSVQEXMSR GSRXEMRIH MR XLI

%XXEGLQIRX XS XLI ,EVHWLMT ;MXLHVE[EP 6IUYIWX ERH FIPMIZI� MR KSSH JEMXL� XLEX - UYEPMJ] JSV XLMW

LEVHWLMT�[MXLHVE[EP�

- YRHIVWXERH XLEX� EX XLI GSRGPYWMSR SJ XLMW GSRXVMFYXMSR WYWTIRWMSR TIVMSH� Q] IPIGXMZI GSRXVMFYXMSR

VEXI�[MPP�FI�VIMRWXEXIH�EYXSQEXMGEPP]�

4VMZEG]�%GX�2SXMGI�

-J ]SYV IQTPS]IV IRKEKIW XLI WIVZMGIW SJ 4VYHIRXMEP 6IXMVIQIRX XS UYEPMJ] LEVHWLMTW SR XLIMV FILEPJ� XLMW

MRJSVQEXMSR MW XS FI YWIH F] 4VYHIRXMEP 6IXMVIQIRX MR HIXIVQMRMRK [LIXLIV ]SY UYEPMJ] JSV E JMRERGMEP

LEVHWLMT YRHIV ]SYV VIXMVIQIRX 4PER� -X [MPP RSX FI HMWGPSWIH SYXWMHI 4VYHIRXMEP 6IXMVIQIRX I\GITX EW

VIUYMVIH F] ]SYV 4PER ERH TIVQMXXIH F] PE[ JSV VIKYPEXSV] EYHMXW� =SY HS RSX LEZI XS TVSZMHI XLMW MRJSVQEXMSR�

FYX�MJ�]SY�HS�RSX��]SYV�ETTPMGEXMSR�JSV�E�LEVHWLMT QE]�FI�HIPE]IH�SV�VINIGXIH�

'SRWIRX�

&] WMKRMRK FIPS[� - GSRWIRX XS EPPS[ 4VYHIRXMEP 6IXMVIQIRX XS VIUYIWX ERH SFXEMR MRJSVQEXMSR JSV XLI

TYVTSWIW�SJ�ZIVMJ]MRK�Q]�IPMKMFMPMX]�JSV�E�JMRERGMEP�LEVHWLMT YRHIV�XLMW�4PER�

-J XLIVI EVI MRZIWXQIRX STXMSRW EZEMPEFPI XLVSYKL ]SYV VIXMVIQIRX EGGSYRX XLEX EVI WYFNIGX XS

XLI JYRH W QEVOIX XMQMRK TSPMGMIW� ]SY QE] FI WYFNIGX XS VIWXVMGXMSRW SV MRGYV JIIW MJ ]SY

IRKEKI MR I\GIWWMZI XVEHMRK EGXMZMX] MR XLSWI MRZIWXQIRXW� =SY QE] [MWL XS VIZMI[ XLI JYRH

TVSWTIGXYW SV ]SYV VIXMVIQIRX EGGSYRX W QEVOIX XMQMRK TSPMG] TVMSV XS WYFQMXXMRK XLMW

XVERWEGXMSR VIUYIWX� -J E JII ETTPMIW XS XLI XVERWEGXMSR� ]SY [MPP FI EFPI XS ZMI[ XLI HIXEMPW

EJXIV�XLI�XVERWEGXMSR�MW�TVSGIWWIH�F]�PSKKMRK�SR�XS�XLI�VIXMVIQIRX�MRXIVRIX�WMXI�EX

[[[�TVYHIRXMEP�GSQ�SRPMRI�VIXMVIQIRX�

-�LEZI�MRGPYHIH�MR�XLMW�WYFQMWWMSR�XLI�VIUYIWXIH�HSGYQIRXEXMSR�XLEX�IZMHIRGIW�Q]�JMRERGMEP�RIIH

-�YRHIVWXERH�XLEX�Q]�VIUYIWX�JSV�E�LEVHWLMT [MXLHVE[EP�JVSQ�XLI�4PER�QE]�KIRIVEPP]�RSX�FI�

VIZSOIH�SRGI�TVSGIWWIH�

4EVXMGMTERX�W�WMKREXYVI��6)59-6)(

(EXI

%W E 4EVXMGMTERX SJ XLI EFSZI�REQIH TPER� - LIVIF] VIUYIWX E HMWXVMFYXMSR MR XLI JSVQ MRHMGEXIH

EFSZI��WYFNIGX�XS�XLI�XIVQW�SJ�XLI�TPER��-�LIVIF]�GIVXMJ]�ERH�VITVIWIRX�XLEX�

- LEZI SFXEMRIH EPP EZEMPEFPI PSERW YRHIV XLMW TPER ERH EPP TPERW SJ XLI )QTPS]IV XS XLI I\XIRX XLEX

ER] EHHMXMSREP TPER PSER [SYPH FI GSYRXIVTVSHYGXMZI XS XLI VIPMIJ SJ Q] SV Q] HITIRHIRXW� JMRERGMEP

RIIH �-J�]SYV�TPER�VYPIW�EPPS[�

- LEZI SFXEMRIH EPP GYVVIRXP] EZEMPEFPI HMWXVMFYXMSR EQSYRXW YRHIV XLMW ERH ER] SXLIV TPER SJ XLI

)QTPS]IV� MRGPYHMRK EPP MR�WIVZMGI [MXLHVE[EPW JVSQ VSPPSZIV ERH� SV EJXIV XE\ IQTPS]II

GSRXVMFYXMSRW� ERH )734 HMZMHIRHW �MJ ETTPMGEFPI ERH MR EGGSVHERGI [MXL XLI TPER HSGYQIRX� -J

XLIVI EVI EHHMXMSREP EQSYRXW EZEMPEFPI JSV [MXLHVE[EP YRHIV XLMW TPER SXLIV XLER [MXLHVE[EPW HYI XS

JMRERGMEP LEVHWLMT -�EGORS[PIHKI�XLEX�XLSWI�EQSYRXW�QYWX�FI�TEMH�XS�QI�JMVWX�

����������� -QTSVXERX�MRJSVQEXMSR�ERH�WMKREXYVI�VIUYMVIH�SR�XLI�JSPPS[MRK�TEKIW
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-QTSVXERX

;MXLHVE[EP

-RJSVQEXMSR

,EVHWLMT�;MXLHVE[EPW�ERH�SXLIV�4PER�;MXLHVE[EP�3TXMSRW

-J ]SYV TPER EPPS[W JSV SXLIV MR�WIVZMGI [MXLHVE[EPW �I�K� EKI �� ���� EJXIV�XE\ [MXLHVE[EP� VSPPSZIV [MXLHVE[EPW� IXG� SV

PSERW� XLIWI QYWX FI YWIH FIJSVI E ,EVHWLMT [MXLHVE[EP GER FI QEHI� ,EVHWLMT [MXLHVE[EPW SR ]SYV TVI�XE\ EGGSYRX

EVI KIRIVEPP] PMQMXIH XS ]SYV TVI�XE\ GSRXVMFYXMSRW SRP]� =SY QE] RSX VIUYIWX E [MXLHVE[EP EQSYRX MR I\GIWW SJ XLI

RIIH�HIXEMPIH�MR�]SYV�,EVHWLMT�HSGYQIRXEXMSR�IRGPSWIH�

)PIGXMZI�(IJIVVEP�7YWTIRWMSR

-J ]SYV ,EVHWLMT VIUYIWX MW ETTVSZIH� ]SY [MPP FI WYWTIRHIH JVSQ QEOMRK GSRXVMFYXMSRW XS XLMW TPER JSV E TIVMSH SJ �

QSRXLW� %X XLI GSRGPYWMSR SJ XLMW GSRXVMFYXMSR WYWTIRWMSR TIVMSH� ]SYV GSRXVMFYXMSR VEXI [MPP FI VIMRWXEXIH

EYXSQEXMGEPP]�

*IHIVEP�ERH�7XEXI�8E\�;MXLLSPHMRK

8LI [MXLHVE[EPW ]SY VIGIMZI JVSQ XLI TPER EVI WYFNIGX XS *IHIVEP -RGSQI 8E\ [MXLLSPHMRK YRPIWW ]SY IPIGX RSX XS LEZI

[MXLLSPHMRK ETTP]� ;MXLLSPHMRK [MPP SRP] ETTP] XS XLI TSVXMSR SJ ]SYV HMWXVMFYXMSR SV [MXLHVE[EP XLEX MW MRGPYHIH MR ]SYV

MRGSQI WYFNIGX XS *IHIVEP -RGSQI 8E\� -J ]SY IPIGX RSX XS LEZI [MXLLSPHMRK ETTP] XS ]SYV [MXLHVE[EP� SV MJ ]SY HS RSX

LEZI IRSYKL *IHIVEP -RGSQI 8E\ [MXLLIPH JVSQ ]SYV [MXLHVE[EP� ]SY QE] FI VIWTSRWMFPI JSV TE]QIRX SJ IWXMQEXIH XE\�

=SY�QE]�MRGYV�TIREPXMIW�YRHIV�XLI�IWXMQEXIH�XE\�VYPI�MJ�]SYV�[MXLLSPHMRK�ERH�IWXMQEXIH�XE\�TE]QIRXW�EVI�RSX�WYJJMGMIRX�

2SXI XLEX E ZSPYRXEV] [MXLLSPHMRK IPIGXMSR GERRSX FI QEHI MRZSPZMRK EGGSYRXW JSV [LMGL E REQI ERH�SV XE\TE]IV

MHIRXMJMGEXMSR RYQFIV �8-2 MW MRGSVVIGX SV QMWWMRK� 7II -67 4YFPMGEXMSR ���� JSV MRJSVQEXMSR EFSYX QERHEXSV]

[MXLLSPHMRK�[LIR�E�TEVXMGMTERX�W��SV�FIRIJMGMEV]�W�8-2�MW�QMWWMRK�SV�MRGSVVIGX��

=SY�QE]�IPIGX�RSX�XS�LEZI�[MXLLSPHMRK�ETTP]�XS�]SYV�,EVHWLMT [MXLHVE[EP�SV�XS�LEZI�E�WTIGMJMG�TIVGIRXEKI�[MXLLIPH��-J�

PIWW�XLER�XLI�QE\MQYQ�EQSYRX�EZEMPEFPI�MW�VIUYIWXIH��]SYV�HMWXVMFYXMSR�[MPP�FI�MRGVIEWIH�F]�XLI�ETTPMGEFPI�XE\�

[MXLLSPHMRK�YRPIWW�]SY�IPIGX�RSX�XS�LEZI�XLI�HMWXVMFYXMSR��KVSWWIH�YT��F]�XLI�EQSYRX�SJ�XLI�[MXLLSPHMRK�XE\�

-J ]SY EVI E VIWMHIRX SJ %VOERWEW� 'EPMJSVRME� (IPE[EVI� -S[E� /ERWEW� 1EMRI� 1EV]PERH� 1EWWEGLYWIXXW� 1MWWMWWMTTM�

2IFVEWOE� 2SVXL 'EVSPMRE� 3OPELSQE� 3VIKSR� :IVQSRX� ERH :MVKMRME� WXEXI XE\IW [MPP EYXSQEXMGEPP] FI [MXLLIPH MJ

JIHIVEP�XE\IW�EVI�[MXLLIPH��8LMW�PMWX�MW�WYFNIGX�XS�GLERKI�FEWIH�SR�GLERKMRK�WXEXI�XE\�[MXLLSPHMRK�VIUYMVIQIRXW�

(ITIRHIRX

8LI HIJMRMXMSR SJ �HITIRHIRX� MW MQTSVXERX MR XLI ETTPMGEXMSR SJ XLI �HIIQIH LEVHWLMT� [MXLHVE[EP WXERHEVHW XLEX TIVXEMR

XS TPERW�TVSKVEQW� 9RPIWW E WTIGMJMG I\GITXMSR ETTPMIW� E HITIRHIRX QYWX IMXLIV FI E �UYEPMJ]MRK GLMPH� SV E �UYEPMJ]MRK

VIPEXMZI���8LIWI�XIVQW�EVI�HIJMRIH�EW�JSPPS[W�

5YEPMJ]MRK�'LMPH

% UYEPMJ]MRK GLMPH MW E GLMPH SV HIWGIRHERX SJ E GLMPH SJ XLI XE\TE]IV� % GLMPH MW E WSR� HEYKLXIV� WXITWSR�

WXITHEYKLXIV� EHSTXIH GLMPH SV IPMKMFPI JSWXIV GLMPH SJ XLI XE\TE]IV� % UYEPMJ]MRK GLMPH EPWS MRGPYHIW E FVSXLIV�

WMWXIV� WXITFVSXLIV SV WXITWMWXIV SJ XLI XE\TE]IV SV E HIWGIRHERX SJ ER] WYGL VIPEXMZI� -R EHHMXMSR� XLI MRHMZMHYEP

QYWX LEZI XLI WEQI TVMRGMTEP TPEGI SJ EFSHI EW XLI TEVXMGMTERX JSV QSVI XLER LEPJ SJ XLI XE\EFPI ]IEV� XLI

MRHMZMHYEP QYWX RSX LEZI TVSZMHIH SZIV LEPJ SJ LMW S[R WYTTSVX JSV XLI GEPIRHEV ]IEV� ERH XLI MRHMZMHYEP QYWX

RSX LEZI EXXEMRIH EKI �� F] XLI IRH SJ XLI GEPIRHEV ]IEV� %R MRHMZMHYEP [LS LEW EXXEMRIH EKI �� FYX MW E

WXYHIRX [LS [MPP RSX FI �� EW SJ XLI IRH SJ XLI GEPIRHEV ]IEV ERH SXLIV[MWI QIIXW XLI VIUYMVIQIRXW EFSZI MW

EPWS GSRWMHIVIH E UYEPMJ]MRK GLMPH� 7TIGMEP VYPIW ETTP] XS WMXYEXMSRW WYGL EW HMZSVGIH TEVIRXW� HMWEFPIH

MRHMZMHYEPW� GMXM^IRW SV REXMSREPW SJ SXLIV GSYRXVMIW� IXG� 4PIEWI WII ]SYV XE\ EHZMWSV JSV JYVXLIV HIXEMPW

VIKEVHMRK�WTIGMEP�WMXYEXMSRW�

5YEPMJ]MRK�6IPEXMZI

% UYEPMJ]MRK VIPEXMZI MW ER MRHMZMHYEP [LS MW RSX XLI TEVXMGMTERX�W �UYEPMJ]MRK GLMPH�� FYX MW XLI TEVXMGMTERX�W� GLMPH�

HIWGIRHERX SJ E GLMPH� FVSXLIV� WMWXIV� WXITFVSXLIV� WXITWMWXIV� JEXLIV� QSXLIV� ERGIWXSV SJ XLI JEXLIV SV QSXLIV�

WXITJEXLIV� WXITQSXLIV� RMIGI� RITLI[� EYRX� YRGPI�WSR�MR�PE[� HEYKLXIV�MR�PE[� JEXLIV�MR�PE[� QSXLIV�MR�PE[�

FVSXLIV�MR�PE[� SV WMWXIV�MR�PE[� %R MRHMZMHYEP [LS MW RSX XLI TEVXMGMTERX�W WTSYWI FYX [LS WLEVIW XLI WEQI

TVMRGMTEP TPEGI SJ EFSHI ERH MW E QIQFIV SJ XLI TEVXMGMTERX�W LSYWILSPH QE] EPWS FI GSRWMHIVIH E UYEPMJ]MRK

VIPEXMZI� 6IKEVHPIWW SJ XLI TEVXMGMTERXW VIPEXMSRWLMT XS XLI MRHMZMHYEP� XLI TEVXMGMTERX QYWX TVSZMHI SZIV LEPJ SJ

XLI MRHMZMHYEP�W WYTTSVX JSV XLI GEPIRHEV ]IEV JSV XLEX MRHMZMHYEP XS FI GSRWMHIVIH XLI TEVXMGMTERX�W UYEPMJ]MRK

VIPEXMZI� 8LIVI EVI WTIGMEP VYPIW JSV WMXYEXMSRW WYGL EW QYPXMTPI WYTTSVX EKVIIQIRXW� HMZSVGIH SV PIKEPP]

WITEVEXIH TEVIRXW� GYWXSHMEP ERH RSR�GYWXSHMEP TEVIRXW� IXG� 4PIEWI WII ]SYV XE\ EHZMWSV JSV JYVXLIV HIXEMPW

VIKEVHMRK�WTIGMEP�WMXYEXMSRW�
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1IHMGEP�(IRXEP�)\TIRWIW

(IJMRMXMSR� )\TIRWIW JSV �SV RIGIWWEV] XS SFXEMR QIHMGEP�HIRXEP GEVI XLEX [SYPH FI HIHYGXMFPI YRHIV -6' WIGXMSR ����H

�HIXIVQMRIH�[MXLSYX�VIKEVH�XS�[LIXLIV�XLI�I\TIRWIW�I\GIIH����	�SJ�EHNYWXIH�KVSWW�MRGSQI�

-14368%28��40)%7)�6)%(�%2(�'3140)8)�&)*36)�79&1-77-32�3*�6)59)78

4PIEWI GLIGO XLI HSGYQIRXEXMSR XLEX ]SY LEZI IRGPSWIH ERH FI WYVI XS MRHMGEXI XLI XSXEP EQSYRX VIUYIWXIH� -R XLI IZIRX

XLEX XLI EQSYRX VIUYIWXIH MW QSVI XLER XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX JSV [MXLHVE[EP� XLI [MXLHVE[EP [MPP FI PMQMXIH

XS XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX� 4PIEWI RSXI XLEX [LIR XLIVI MW E WYFQMWWMSR SJ QSVI XLER SRI FMPP� ]SY QYWX GMVGPI

XLI�WYFXSXEPW�JVSQ�IEGL�ERH�TVSZMHI�E�WYQQEXMSR�SJ�XLI�XSXEP�EQSYRX�VIUYIWXIH�

6)59-6)(

1IHMGEP�)\TIRWIW�5YEPMJMIH�(SGYQIRXEXMSR �'LIGO�EPP�XLEX�ETTP]�ERH�IRGPSWI�[MXL�,EVHWLMT�;MXLHVE[EP�

6IUYIWX�*SVQ�ERH�(SGYQIRXEXMSR

1IHMGEP�(IRXEP )\TIRWIW� 'ST] SJ XLI YRTEMH QIHMGEP FMPP �MRGPYHMRK 'ST] SJ )\TPEREXMSR SJ &IRIJMXW *SVQ

JVSQ ]SYV MRWYVERGI GEVVMIV PMWXMRK XLI YRTEMH QIHMGEP I\TIRWIW ERH XSXEPW SR PIXXIVLIEH SJ XLI QIHMGEP SV

MRWYVERGI TVSZMHIV WLS[MRK XLI TEVXMGMTERX SV XLI HITIRHIRX EW XLI TEXMIRX SV XLI MRWYVIH� &MPP QYWX RSX FI

SPHIV XLER �� HE]W� -XIQM^IH MRWYVERGI ERH QIHMGEP�HIRXEP FMPPW QYWX WLS[ XLI MRWYVIH ERH YRMRWYVIH

TSVXMSR SJ XLI I\TIRWIW� -J HSGXSV� LSWTMXEP� SV SXLIV LIEPXL GEVI FMPPW EVI RSX GSZIVIH� XLI TVSZMHIV QYWX

ZIVMJ]�XLMW�MRJSVQEXMSR�HMVIGXP]�SR�XLI�QIHMGEP�FMPP�MR�EHHMXMSR�XS�WMKRMRK�ERH�TVSZMHMRK�XLIMV�XMXPI�

0SRK�8IVQ 'EVI 7IVZMGIW� 'ST] SJ XLI WIVZMGI FMPP PMWXMRK XLI WIVZMGIW ERH HSPPEV EQSYRXW SJ I\TIRWIW SR

PIXXIVLIEH SJ XLI WIVZMGI TVSZMHIV SV MRWYVERGI TVSZMHIV WLS[MRK XLI TEVXMGMTERX SV XLI HITIRHIRX EW XLI

TEXMIRX SV MRWYVIH� -XIQM^IH MRWYVERGI ERH QIHMGEP�HIRXEP FMPPW QYWX WLS[ XLI MRWYVIH ERH YRMRWYVIH

TSVXMSR�SJ�XLI�I\TIRWIW��&MPP�QYWX�FI�HEXIH�[MXLMR����HE]W�

-J XLI TL]WMGMER�HIRXMWX VIJYWIW XS TIVJSVQ JYXYVI XVIEXQIRX [MXLSYX TE]QIRX MR EHZERGI� MRGPYHI E WMKRIH

XVIEXQIRX TPER JVSQ XLI HSGXSV W SJJMGI� MRGPYHMRK XLI XMXPI SJ XLI TIVWSR WMKRMRK� WXEXMRK XLI JYXYVI HEXI SJ

XLI ETTSMRXQIRX ERH XLEX TE]QIRX MW I\TIGXIH EX XLI XMQI WIVZMGI MW VIRHIVIH� 8LI XVIEXQIRX TPER QYWX

WLS[�XLI�IWXMQEXIH�MRWYVERGI�TSVXMSR�ERH�XLI�EQSYRX�HYI�F]�XLI�TEXMIRX�

-RWYVERGI 4VIQMYQW JSV 1IHMGEP )\TIRWIW SV 0SRK � 8IVQ 'EVI 7IVZMGIW� 'ST] SJ MRWYVIV�W FMPP JSV

TVIQMYQW SR PIXXIVLIEH WLS[MRK XLI TEVXMGMTERX SV HITIRHIRX EW XLI TEXMIRX SV MRWYVIH� 8LIWI TVIQMYQW

QYWX�RSX�FI�VIMQFYVWIH�F]�ER]�)QTPS]IV��&MPP�QYWX�RSX�FI�SPHIV�XLER����HE]W�

0SHKMRK I\TIRWIW [LMPI E[E] JVSQ LSQI TVMQEVMP] JSV ERH IWWIRXMEP XS QIHMGEP GEVI� 'ST] SJ FMPP JVSQ

TVSZMHIV SR PIXXIVLIEH WLS[MRK XLI TEVXMGMTERX SV HITIRHIRX EW GYWXSQIV [MXL EGGSQTER]MRK QIHMGEP

I\TIRWI FMPP MRHMGEXMRK XLI HEXIW SJ WIVZMGI� &MPP QYWX FI HEXIH [MXLMR �� HE]W ERH TEVXMGMTERX GER SRP]

WYFQMX�PSHKMRK�I\TIRWIW�YT�XS�����TIV�TIVWSR��TIV�RMKLX�

-�EQ�VIUYIWXMRK�XLMW�EQSYRX�HYI�XS�Q]�

3[R�QIHMGEP�HIRXEP�I\TIRWIW

7TSYWI W�QIHMGEP�HIRXEP�I\TIRWIW��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�VIUYMVIH

'LMPH W�QIHMGEP�HIRXEP�I\TIRWIW��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�VIUYMVIH

(ITIRHIRX W QIHMGEP�HIRXEP�I\TIRWIW��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�VIUYMVIH

(ITIRHIRX 2EQICCCCCCCCCCCCCCCCCCCCCCCC6IPEXMSRWLMT CCCCCCCCCCCCCCCCCCCCCCC

-�GIVXMJ]�XLEX�XLI�I\TIRWIW�JSV�[LMGL�-�EQ�VIUYIWXMRK�E�LEVHWLMT�[MXLHVE[EP����LEZI�RSX�ERH�[MPP�RSX�FI�VIMQFYVWIH�SV�

TEMH�XLVSYKL�MRWYVERGI�SV�SXLIV[MWI��ERH���[IVI�MRGYVVIH�JSV�QIHMGEPP]�RIGIWWEV]�WIVZMGIW�

7MKREXYVI�<CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC (EXICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

8LI TEVXMGMTERX QE] VIUYIWX JSV E LEVHWLMT [MXLHVE[EP JSV UYEPMJ]MRK QIHMGEP I\TIRWIW MRGYVVIH F] XLI TEVXMGMTERX� XLI

TEVXMGMTERX�W WTSYWI� HITIRHIRX� 4PIEWI WII XLI �-QTSVXERX ;MXLHVE[EP -RJSVQEXMSR� TEKI JSV E HIXEMPIH HIJMRMXMSR SJ

HITIRHIRX�ERH�UYEPMJ]MRK�FIRIJMGMEV]�

1IHMGEP�(IRXEP�GEVI���MRGPYHIW�EQSYRXW�TEMH�JSV�ER]�SJ�XLI�JSPPS[MRK�

�� *SV XLI HMEKRSWMW� GYVI� QMXMKEXMSR� XVIEXQIRX SV TVIZIRXMSR SJ HMWIEWI� SV JSV XLI TYVTSWI SJ EJJIGXMRK ER] WXVYGXYVI

SV�JYRGXMSR�SJ�XLI�FSH]�

�� *SV�XVERWTSVXEXMSR�TVMQEVMP]�JSV�ERH�IWWIRXMEP�XS��QIHMGEP�GEVI��EW�HIJMRIH�EFSZI�

�� *SV UYEPMJMIH PSRK�XIVQ GEVI WIVZMGIW� [LMGL MRGPYHI RIGIWWEV] HMEKRSWXMG� TVIZIRXMZI� XLIVETIYXMG� GYVMRK�

XVIEXMRK� QMXMKEXMRK� ERH VILEFMPMXEXMZI WIVZMGIW� ERH QEMRXIRERGI SV TIVWSREP GEVI WIVZMGIW� 8S UYEPMJ]� XLIWI

WIVZMGIW QYWX FI VIUYMVIH F] E GLVSRMGEPP] MPP MRHMZMHYEP ERH TVSZMHIH YRHIV E TPER TVIWGVMFIH F] E PMGIRWIH LIEPXL

GEVI�TVEGXMXMSRIV�

�� *SV MRWYVERGI GSZIVMRK QIHMGEP GEVI EW HIWGVMFIH MR �� ERH �� EFSZI� SV JSV IPMKMFPI PSRK�XIVQ GEVI TVIQMYQW JSV

ER]�UYEPMJMIH�PSRK�XIVQ�MRWYVERGI�GSRXVEGX�

�� *SV PSHKMRK E[E] JVSQ LSQI XLEX MW TVMQEVMP] JSV ERH IWWIRXMEP XS QIHMGEP GEVI� WYFNIGX XS XLI PMQMXW SJ -6' WIGXMSR

����H���

�� *SV�TVIWGVMFIH�HVYKW�XLEX�VIUYMVI�E TVIWGVMTXMSR�SJ�E�TL]WMGMER��

1IHMGEP GEVI HSIW RSX MRGPYHI GSWQIXMG WYVKIV] SV WMQMPEV TVSGIHYVIW YRPIWW MX MW RIGIWWEV] XS EQIPMSVEXI E HIJSVQMX]

VIPEXIH�XS�E�GSRKIRMXEP�EFRSVQEPMX]��E�TIVWSREP�MRNYV]�VIWYPXMRK�JVSQ�ER�EGGMHIRX�SV�XVEYQE��SV�E�HMWJMKYVMRK�HMWIEWI�
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4YVGLEWI�SJ�E�4VMRGMTEP�6IWMHIRGI

(IJMRMXMSR� )\TIRWIW HMVIGXP] VIPEXIH XS XLI TYVGLEWI SJ E TVMRGMTEP VIWMHIRGI JSV XLI IQTPS]II �I\GPYHMRK QSVXKEKI

TE]QIRXW�

-14368%28��40)%7)�6)%(�%2(�'3140)8)�&)*36)�79&1-77-32�3*�6)59)78

4PIEWI GLIGO XLI HSGYQIRXEXMSR XLEX ]SY LEZI IRGPSWIH ERH FI WYVI XS MRHMGEXI XLI XSXEP EQSYRX VIUYIWXIH� -R XLI IZIRX

XLEX XLI EQSYRX VIUYIWXIH MW QSVI XLER XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX JSV [MXLHVE[EP� XLI [MXLHVE[EP [MPP FI PMQMXIH

XS�XLI�EQSYRX�EZEMPEFPI�MR�]SYV�EGGSYRX��

6)59-6)(

4YVGLEWI�SJ�E�4VMRGMTEP�6IWMHIRGI�(SGYQIRXEXMSR �4PIEWI�TVSZMHI�FIPS[�HSGYQIRXEXMSR�ERH�IRGPSWI�[MXL�,EVHWLMT�

;MXLHVE[EP�6IUYIWX�*SVQ�

4VSZMHI E GST] SJ XLI FMRHMRK GSRXVEGXYEP EKVIIQIRX� MRGPYHMRK EHHIRHYQW MJ ER]� XS FYMPH E LSQI SV TYVGLEWI

EKVIIQIRX XLEX MW WMKRIH�HEXIH F] FSXL TEVXMIW �FY]IV ERH WIPPIV� 8LIWI EKVIIQIRXW QYWX MRGPYHI XLI EHHVIWW SJ

XLI TVSTIVX]� XLI XSXEP TYVGLEWI TVMGI� ERH E JYXYVI GPSWMRK�WIXXPIQIRX HEXI RSX XS I\GIIH � QSRXLW JVSQ XLI

VIUYIWX�HEXI�JSV�E�TYVGLEWI�SV���]IEV�JVSQ�XLI�VIUYIWX�HEXI�JSV�GSRWXVYGXMSR�

4PIEWI TVSZMHI SRI SJ XLI FIPS[ HSGYQIRXW XS ZIVMJ] XLI IWXMQEXIH GSWXW HYI EX GPSWMRK � 8LI TYVGLEWI TVMGI ERH

XLI TVSTIVX] EHHVIWW PMWXIH SR XLI FIPS[ HSGYQIRX 1978 QEXGL XLI TYVGLEWI TVMGI ERH TVSTIVX] EHHVIWW PMWXIH

SR�XLI�TYVGLEWI�EKVIIQIRX�

8LI -RMXMEP *II ;SVOWLIIX �HEXIH [MXLMR �� HE]W GSRXEMRMRK ]SYV REQI� XLI TVSTIVX] EHHVIWW ERH XLI

IWXMQEXIH�GSWXW�HYI��SYX�SJ�TSGOIX�I\TIRWIW�EX�XMQI�SJ�GPSWMRK�

% PIXXIV JVSQ XLI 0IRHIV �HEXIH [MXLMR �� HE]W ZIVMJ]MRK XLI EQSYRX SJ IWXMQEXIH GSWXW HYI EX GPSWMRK � 8LI

PIXXIV QYWX FI SR JMRERGMEP MRWXMXYXMSR W PIXXIVLIEH VIJIVIRGMRK XLI TEVXMGMTERX W REQI� TVSTIVX] EHHVIWW ERH MX

[MPP�RIIH�XS�FI�WMKRIH�
�XMXPIH�F]�E�VITVIWIRXEXMZI�JVSQ�XLI�JEGMPMX]��

% GST] SJ XLI �X]TIH 9RMJSVQ 6IWMHIRXMEP 0SER %TTPMGEXMSR �HEXIH [MXLMR �� HE]W GSRXEMRMRK XLI IWXMQEXIH

GSWXW�HYI�EX�GPSWMRK ���8LI�PSER�ETTPMGEXMSR�QYWX�GSRXEMR�]SYV�REQI�ERH�XLI�TVSTIVX]�EHHVIWW�

-J E JYXYVI GPSWMRK HEXI �RSX XS I\GIIH � QSRXLW JVSQ XLI VIUYIWX HEXI JSV E TYVGLEWI SV � ]IEV JVSQ XLI VIUYIWX

HEXI JSV GSRWXVYGXMSR MW RSX SR XLI WEPIW EKVIIQIRX� TVSZMHI E PIXXIV JVSQ XLI QSVXKEKI GSQTER] XLEX MRGPYHIW XLI

JYXYVI GPSWMRK HEXI� 8LI PIXXIV QYWX FI SR PIXXIVLIEH� VIJIVIRGI ]SYV REQI ERH XLI TVSTIVX] EHHVIWW� ERH MX QYWX

FI�WMKRIH�HEXIH�F]�E�VITVIWIRXEXMZI�JVSQ�XLI�QSVXKEKI�GSQTER]�

8LI TEVXMGMTERX GER SRP] UYEPMJ] JSV E LEVHWLMT [MXLHVE[EP JSV XLMW VIEWSR [LIR LI MW TYVGLEWMRK E H[IPPMRK XLEX [MPP FI LMW

TVMRGMTEP VIWMHIRGI� 8LMW QIERW XLEX LI I\TIGXW XS QSZI MRXS XLI VIWMHIRGI [MXLMR E JEMVP] WLSVX TIVMSH SJ XMQI EJXIV

TYVGLEWMRK�MX�
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4E]QIRX�SJ�8YMXMSR�
�6IPEXIH�*IIW

(IJMRMXMSR� 4E]QIRX SJ XYMXMSR� VIPEXIH IHYGEXMSREP JIIW� ERH VSSQ ERH FSEVH I\TIRWIW� JSV YT XS XLI RI\X �� QSRXLW SJ

TSWX�WIGSRHEV] IHYGEXMSR JSV XLI IQTPS]II� SV XLI IQTPS]II W WTSYWI� GLMPHVIR� HITIRHIRXW� 7II XLI HMWGYWWMSR SJ

HITIRHIRX MR�XLI�IEVPMIV�WIGXMSR�SJ�XLMW�JSVQ�TEGOIX�

-14368%28��40)%7)�6)%(�%2(�'3140)8)�&)*36)�79&1-77-32�3*�6)59)78

4PIEWI GLIGO XLI HSGYQIRXEXMSR XLEX ]SY LEZI IRGPSWIH ERH FI WYVI XS MRHMGEXI XLI XSXEP EQSYRX VIUYIWXIH� -R XLI IZIRX

XLEX XLI EQSYRX VIUYIWXIH MW QSVI XLER XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX JSV [MXLHVE[EP� XLI [MXLHVE[EP [MPP FI PMQMXIH

XS XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX� 4PIEWI RSXI XLEX [LIR XLIVI MW E WYFQMWWMSR SJ QSVI XLER SRI FMPP� ]SY QYWX GMVGPI

XLI�WYFXSXEPW�JVSQ�IEGL�ERH�TVSZMHI�E�WYQQEXMSR�SJ�XLI�XSXEP�EQSYRX�VIUYIWXIH�

6)59-6)(

4E]QIRX SJ 8YMXMSR 
 6IPEXIH *IIW (SGYQIRXEXMSR �'LIGO EPP XLEX ETTP] ERH IRGPSWI [MXL ,EVHWLMT ;MXLHVE[EP 6IUYIWX

*SVQ��ERH�HSGYQIRXEXMSR

-�EQ�VIUYIWXMRK�XLMW�EQSYRX�HYI�XS�Q]�

3[R�IHYGEXMSREP�I\TIRWIW

7TSYWI W�IHYGEXMSREP�I\TIRWIW��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�SV�QEVVMEKI�GIVXMJMGEXI�VIUYMVIH

'LMPH W�IHYGEXMSREP�I\TIRWIW��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�WLS[MRK�EW�HITIRHERX�SV�FMVXL�GIVXMJMGEXI

(ITIRHIRX W IHYGEXMSREP�I\TIRWIW��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�WLS[MRK�EW�HITIRHERX

(ITIRHIRX 2EQICCCCCCCCCCCCCCCCCCCCCCCC6IPEXMSRWLMT CCCCCCCCCCCCCCCCCC

4SWX�WIGSRHEV]�IHYGEXMSR�KIRIVEPP]�VIJIVW�XS�IHYGEXMSR�XLEX�GSQQIRGIW�EJXIV�XLI�GSQTPIXMSR�SJ�LMKL�WGLSSP��)\TIRWIW�

XLEX�[SYPH�UYEPMJ]�JSV�E�LEVHWLMT�[MXLHVE[EP�[SYPH�MRGPYHI�XYMXMSR��JIIW�GLEVKIH�JSV�XLI�YWI�SJ�XIGLRSPSKMGEP�SV�SXLIV�

JEGMPMXMIW�VIUYMVIH�JSV�XLI�TSWX�WIGSRHEV]�TVSKVEQ��WYGL�EW�GSQTYXIV�JIIW�SV�K]Q�JEGMPMX]�JIIW��HSVQMXSV]�I\TIRWIW�ERH�

I\TIRWIW�SJ�E�VSSQ�SV�ETEVXQIRX�GPSWI�XS�XLI�IHYGEXMSREP�JEGMPMX]��ERH�QIEPW�[LMPI�EXXIRHMRK�XLI�IHYGEXMSREP�TVSKVEQ��

0SER�VITE]QIRXW�SJ�WXYHIRX�PSERW�EVI�RSX�IHYGEXMSREP�I\TIRWIW�JSV�XLMW�TYVTSWI�

'STMIW�SJ�EGXYEP�MRZSMGIW�JSV�JYXYVI�XYMXMSR�SR�WGLSSP W�PIXXIVLIEH��SJ�YT�XS�XLI�RI\X����QSRXLW�SJ�TSWX�WIGSRHEV]�

IHYGEXMSR��8LI�FMPP�QYWX�MRGPYHI��XLI�REQI�SJ�XLI�WXYHIRX��XLI�REQI�SJ�XLI�WGLSSP�SV�IHYGEXMSREP�MRWXMXYXMSR��XLI�

TIVMSH�JSV�[LMGL�XLI�I\TIRWIW�EVI�MRGYVVIH��M�I��JEPP������ERH�XLI�XSXEP�EQSYRX�HYI��9RTEMH�MRZSMGIW�QYWX�FI�

HEXIH�[MXLMR����HE]W�ERH�GSRXEMR�E�WIQIWXIV�WXEVX�HEXI�SJ�RS�QSVI�XLER����HE]W�FIJSVI�XLI�WXEVX�SJ�XLI�WIQIWXIV�

SV�HYVMRK�XLI�WIQIWXIV�JSV�[LMGL�I\TIRWIW�EVI�MRGYVVIH��)\TIRWIW�JSV�TVMSV�TIVMSHW�WIQIWXIVW�EVI�RSX�IPMKMFPI�

LEVHWLMT�[MXLHVE[EP�VIEWSRW�

8LI RI\X �� QSRXLW SJ TSWX WIGSRHEV] IHYGEXMSR [SYPH FI GSZIVIH F] E LEVHWLMT [MXLHVE[EP� 8LI FMPP QYWX

MRHMGEXI XLEX XLI GYVVIRX ERH�SV JYXYVI WIQIWXIVW EVI HYI EPSRK [MXL XLI EQSYRX VIUYMVIH XS WEXMWJ] XLI RIIH� 8LI

FMPP GERRSX FI JSV IWXMQEXIH GSWXW� 8S EZSMH HIPE]W� MX QYWX FI GPIEVP] MRHMGEXIH XLEX XLI VIUYMVIH TE]QIRX MW E

JMREPM^IH WXEXIQIRX�JVSQ�XLI�WGLSSP�

'ST] SJ XLI FMPP JSV HSVQMXSV] JIIW SV LSYWMRK JIIW �SV IWXMQEXI SJ HSVQMXSV] JIIW XLEX MW WMKRIH F] XLI IHYGEXMSREP

MRWXMXYXMSR XLEX ETTIEVW SR XLI WGLSSP W PIXXIVLIEH GSRXEMRMRK XLI REQI SJ XLI HSVQMXSV] SV LSYWMRK TVSZMHIV ERH

XLI REQI SJ XLI TEVXMGMTERX SV HITIRHIRX� % GST] SJ E PIEWI EKVIIQIRX MRHMGEXMRK VIRX ERH WMKRIH�HEXIH F] EPP

MRXIVIWXIH TEVXMIW� 8LI FMPP QYWX WTIGMJ] XLI EQSYRX HYI ERH QYWX VIJIV XS E JYXYVI TIVMSH IRHMRK RSX QSVI XLER

SRI�]IEV�PEXIV�XLER�XLI�HEXI�SJ�WYFQMWWMSR��

'ST]�SJ�XLI�FMPP�JSV�FSEVH��QIEPW�I\TIRWIW��SV�IWXMQEXI�SJ�FSEVHMRK�I\TIRWIW�XLEX�MW�WMKRIH�F]�XLI�S[RIV�SV�

QEREKIV�SJ�XLI�FSEVHMRK�IWXEFPMWLQIRX�XLEX�ETTIEV�SR�XLI�WGLSSP W�PIXXIVLIEH�GSRXEMRMRK�XLI�REQI�SJ�XLI�

IWXEFPMWLQIRX�TVSZMHMRK�XLI�FSEVH�ERH�QIEPW�ERH�XLI�REQI�SJ�XLI�TEVXMGMTERX�SV�HITIRHIRX��8LI�FMPP�QYWX�WTIGMJ]�

XLI�EQSYRX�HYI�ERH�QYWX�VIJIV�XS�E�JYXYVI�TIVMSH�IRHMRK�RSX�QSVI�XLER�SRI�]IEV�PEXIV�XLER�XLI�HEXI�SJ�WYFQMWWMSR�

4PER�RYQFIV� ������
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-J ]SYV EHHVIWW SR JMPI [MXL 4VYHIRXMEP HSIW RSX QEXGL XLI EHHVIWW SJ ]SYV TVMQEV] VIWMHIRGI SR XLI JSVIGPSWYVI SV

IZMGXMSR RSXMGI� TPIEWI WYFQMX E GST] SJ ]SYV GYVVIRX HVMZIV W PMGIRWI [LMGL WLS[W ]SYV TVMQEV] VIWMHIRGI EHHVIWW�

-J ]SYV GYVVIRX HVMZIV W PMGIRWI LEW RSX ]IX FIIR YTHEXIH [MXL ]SYV TVMQEV] VIWMHIRGI EHHVIWW� ]SY QE] EPWS WYFQMX

E WMKRIH� HEXIH� RSXEVM^IH PIXXIV WXEXMRK XLEX XLI LSQI MR JSVIGPSWYVI� SV XLI VIWMHIRGI ]SY EVI FIMRK IZMGXIH JVSQ�

MW�]SYV�TVMQEV]�VIWMHIRGI�

4VSZMHI E GST] SJ XLI JSVIGPSWYVI RSXMGI JVSQ XLI JMRERGMEP MRWXMXYXMSR �SR XLI JMRERGMEP MRWXMXYXMSR W PIXXIVLIEH SV

'SYVX 3VHIV �HEXIH [MXLMR �� HE]W� 8LI RSXMGI SV 'SYVX 3VHIV QYWX GPIEVP] WXEXI XLI HSPPEV EQSYRX XLEX MW HYI ERH E

JYXYVI�HEXI�XLEX�MX�MW�HYI�MR�SVHIV�XS�VIQIH]�XLI�JSVIGPSWYVI�TVSGIIHMRKW�

(IPMRUYIRX TVSTIVX] XE\IW UYEPMJ] MJ XLI] EVI XE\IW SR XLI TEVXMGMTERX W TVMQEV] VIWMHIRGI ERH [MPP VIWYPX MR

JSVIGPSWYVI SV WEPI SJ XLI TVSTIVX]� 8LI XE\ RSXMGI �HEXIH [MXLMR �� HE]W QYWX VIJIVIRGI XLI XE\ ]IEV�W� MX QYWX

WXEXI�XLI�HSPPEV�EQSYRX�HYI�ERH�E�JYXYVI�HEXI�XLEX�MW�RIIHIH�XS�TVIZIRX�XLI�WEPI�SJ�XLI�TVSTIVX]�

8LI�TEVXMGMTERX�GER�SRP]�UYEPMJ]�JSV�E�,EVHWLMT [MXLHVE[EP�JSV�XLMW�VIEWSR�MJ�XLI]�QYWX�TE]�WSQI�HSPPEV�EQSYRX�F]�WSQI�

GIVXEMR�HEXI�MR�SVHIV�XS�TVIZIRX�JSVIGPSWYVI�SV�EZSMH�IZMGXMSR�

%88%',1)28�83�8,)�,%6(7,-4 ;-8,(6%;%0�6)59)78

4E]QIRXW�XS�4VIZIRX�)ZMGXMSR�SV�*SVIGPSWYVI

(IJMRMXMSR� )\TIRWIW RIGIWWEV] XS TVIZIRX XLI IZMGXMSR SJ XLI IQTPS]II JVSQ XLI IQTPS]II W TVMRGMTEP VIWMHIRGI SV

JSVIGPSWYVI�SR�XLI�QSVXKEKI�SJ�XLEX�VIWMHIRGI�

-14368%28��40)%7)�6)%(�%2(�'3140)8)�&)*36)�79&1-77-32�3*�6)59)78

4PIEWI GLIGO XLI HSGYQIRXEXMSR XLEX ]SY LEZI IRGPSWIH ERH FI WYVI XS MRHMGEXI XLI XSXEP EQSYRX VIUYIWXIH� -R XLI IZIRX

XLEX XLI EQSYRX VIUYIWXIH MW QSVI XLER XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX JSV [MXLHVE[EP� XLI [MXLHVE[EP [MPP FI PMQMXIH

XS XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX� 4PIEWI RSXI XLEX [LIR XLIVI MW E WYFQMWWMSR SJ QSVI XLER SRI FMPP� ]SY QYWX GMVGPI

XLI�WYFXSXEPW�JVSQ�IEGL�ERH�TVSZMHI�E�WYQQEXMSR�SJ�XLI�XSXEP�EQSYRX�VIUYIWXIH�

6)59-6)(

4E]QIRXW�XS�4VIZIRX�)ZMGXMSR�SV�*SVIGPSWYVI�(SGYQIRXEXMSR �'LIGO�EPP�XLEX�ETTP]�ERH�IRGPSWI�[MXL�,EVHWLMT ;MXLHVE[EP

6IUYIWX *SVQ�ERH�HSGYQIRXEXMSR�

-RGPYHI�E�GST]�SJ�XLI�IZMGXMSR�JSVIGPSWYVI�RSXMGI�SV�GSYVX�SVHIV��8LI�RSXMGI�SV�SVHIV�QYWX�

-RGPYHI�]SYV�REQI�ERH�EHHVIWW��EHHVIWW�SR�HSGYQIRXEXMSR�QYWX�QEXGL�EHHVIWW�SR�JMPI�[MXL�4VYHIRXMEP

&I�HEXIH�[MXLMR����HE]W�SJ�]SYV�VIUYIWX

'PIEVP]�WXEXI�E�JYXYVI�HYI�HEXI�F]�[LMGL�XLI�EQSYRX�MW�HYI�XS�TVIZIRX�)ZMGXMSR�*SVIGPSWYVI

4VSZMHI�XLI�QSRXLW�JSV�[LMGL�XLI�VIRX�TE]QIRX�MW�HYI

'PIEVP]�MHIRXMJ]�XLI�0ERHPSVH�ERH�XLI�0ERHPSVH�W�GSRXEGX�MRJSVQEXMSR

-RGPYHI�0ERHPSVH�W�HEXIH�WMKREXYVI
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4E]QIRX�JSV�&YVMEP�SV�*YRIVEP�)\TIRWIW

(IJMRMXMSR� 4E]QIRXW�JSV�FYVMEP�SV�JYRIVEP�I\TIRWIW�JSV�XLI�IQTPS]II W�HIGIEWIH�TEVIRX��WTSYWI��GLMPHVIR��HITIRHIRXW�

-14368%28��40)%7)�6)%(�%2(�'3140)8)�&)*36)�79&1-77-32�3*�6)59)78

4PIEWI GLIGO XLI HSGYQIRXEXMSR XLEX ]SY LEZI IRGPSWIH ERH FI WYVI XS MRHMGEXI XLI XSXEP EQSYRX VIUYIWXIH� -R XLI IZIRX

XLEX XLI EQSYRX VIUYIWXIH MW QSVI XLER XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX JSV [MXLHVE[EP� XLI [MXLHVE[EP [MPP FI PMQMXIH

XS XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX� 4PIEWI RSXI XLEX [LIR XLIVI MW E WYFQMWWMSR SJ QSVI XLER SRI FMPP� ]SY QYWX GMVGPI

XLI�WYFXSXEPW�JVSQ�IEGL�ERH�TVSZMHI�E�WYQQEXMSR�SJ�XLI�XSXEP�EQSYRX�VIUYIWXIH�

6)59-6)(

4E]QIRX�JSV�&YVMEP�SV�*YRIVEP�)\TIRWIW�(SGYQIRXEXMSR �'LIGO�EPP�XLEX�ETTP]�ERH�IRGPSWI�[MXL�,EVHWLMT�;MXLHVE[EP�

6IUYIWX�*SVQ�ERH�(SGYQIRXEXMSR

9RTEMH�MRZSMGIW��HEXIH�[MXLMR����HE]W�JVSQ�SXLIV�TEVXMIW�XS�TE]�EHHMXMSREP�I\TIRWIW�EWWSGMEXIH�[MXL�XLI�JYRIVEP�

'SZIVIH I\TIRWIW MRGPYHMRK STIRMRK�GPSWMRK SJ E KVEZI� E FYVMEP TPSX� E FYVMEP ZEYPX SV KVEZI PMRIV� E QEVOIX

SV QSRYQIRX� E GV]TX� GIQIXIV] TIVTIXYEP GEVI GLEVKIW� LSRSVEVME JSV GPIVK]� E JYRIVEP

FVIEOJEWX�PYRGLISR�HMRRIV I\TIRWIW EWWSGMEXIH [MXL XLI JYRIVEP�QIQSVMEP WIVZMGI� JPS[IVW� KYIWX

VIKMWXIVW�ERH�EGORS[PIHKQIRX�GEVHW��QYWMG��ER�YVR�SV�GEWOIX�

)\TIRWIW XLEX EVI RSX GSZIVIH MRGPYHI MRZSMGIW XLEX LEZI FIIR TEMH� FYVMEP I\TIRWIW XS XLI I\XIRX XLEX

XLI] EVI GSZIVIH F] :IXIVER W FIRIJMXW� XVEZIP I\TIRWIW MRGYVVIH F] JEQMP] QIQFIVW XS EXXIRH XLI JYRIVEP�

ERH TVIEVVERKIH�TVITEMH�JYRIVEPW�

4VSZMHI E GST] SJ XLI GYVVIRX �HEXIH [MXLMR �� HE]W YRTEMH MRZSMGI WMKRIH F] XLI JYRIVEP LSQI�HMVIGXSV� 8LI

MXIQM^IH FMPP QYWX WLS[ XLI REQI SJ XLI HIGIEWIH� XLI YRTEMH FEPERGI HYI ERH WLS[MRK XLI TEVXMGMTERX EW XLI

VIWTSRWMFPI�TEVX]�JSV�TE]QIRX�

4VSZMHI�E�GST]�SJ�XLI�GYVVIRX��HEXIH�[MXLMR����HE]W�YRTEMH�MRZSMGIW�JVSQ�SXLIV�TEVXMIW�XS�TE]�EHHMXMSREP�I\TIRWIW�

8LI�MXIQM^IH�FMPP�QYWX�WLS[�XLI�REQI�SJ�XLI�HIGIEWIH��XLI�YRTEMH�FEPERGI�HYI�ERH�WLS[MRK�XLI�TEVXMGMTERX�EW�XLI�

VIWTSRWMFPI�TEVX]�JSV�TE]QIRX�

'ST]�SJ�XLI�HIEXL�GIVXMJMGEXI�

-�EQ�VIUYIWXMRK�XLMW�EQSYRX�HYI�XS�Q]��

4EVIRX W�HIEXL �4EVXMGMTERX�QYWX�TVSZMHI�TVSSJ�SJ�VIPEXMSRWLMT�

7TSYWI W�HIEXL��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�SV�QEVVMEKI�GIVXMJMGEXI�VIUYMVIH

'LMPH W�HIEXL��1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�WLS[MRK�EW�HITIRHIRX�SV�FMVXL�GIVXMJMGEXI

(ITIRHIRX�W HIEXL �1SWX�VIGIRX������97�MRGSQI�XE\�VIXYVR�WLS[MRK�EW�HITIRHIRX�SV�FMVXL�GIVXMJMGEXI

(ITIRHIRX 2EQI�CCCCCCCCCCCCCCCCCCCCCCC6IPEXMSRWLMTCCCCCCCCCCCCCCCCCCCCC
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)\TIRWIW�JSV�XLI�6ITEMV�SJ�(EQEKI�XS�XLI�)QTPS]II�W�4VMRGMTEP�6IWMHIRGI�XLEX�5YEPMJMIW�JSV�E�'EWYEPX]�(IHYGXMSR

(IJMRMXMSR� )\TIRWIW JSV XLI VITEMV SJ HEQEKI XS XLI IQTPS]II W TVMRGMTEP VIWMHIRGI XLEX [SYPH UYEPMJ] JSV XLI GEWYEPX]

HIHYGXMSR�YRHIV�WIGXMSR������HIXIVQMRIH�[MXLSYX�VIKEVH�XS�[LIXLIV�XLI�PSWW�I\GIIHW���	�SJ�EHNYWXIH�KVSWW�MRGSQI�
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4PIEWI GLIGO XLI HSGYQIRXEXMSR XLEX ]SY LEZI IRGPSWIH ERH FI WYVI XS MRHMGEXI XLI XSXEP EQSYRX VIUYIWXIH� -R XLI IZIRX

XLEX XLI EQSYRX VIUYIWXIH MW QSVI XLER XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX JSV [MXLHVE[EP� XLI [MXLHVE[EP [MPP FI PMQMXIH

XS XLI EQSYRX EZEMPEFPI MR ]SYV EGGSYRX� 4PIEWI RSXI XLEX [LIR XLIVI MW E WYFQMWWMSR SJ QSVI XLER SRI FMPP� ]SY QYWX GMVGPI

XLI�WYFXSXEPW�JVSQ�IEGL�ERH�TVSZMHI�E�WYQQEXMSR�SJ�XLI�XSXEP�EQSYRX�VIUYIWXIH�

6)59-6)(

(SGYQIRXEXMSR �4PIEWI�MRGPYHI�EPP�VIUYMVIH�HSGYQIRXEXMSR�ERH�IRGPSWI�[MXL�,EVHWLMT�;MXLHVE[EP�6IUYIWX�*SVQ

)ZMHIRGI SJ GEWYEPX] �E HIXEMPIH HIWGVMTXMSR SJ XLI IZIRXW XLEX VIWYPXIH MR XLI GEWYEPX]� =SY QE] WYFQMX TMGXYVIW

ERH�SV EVXMGPIW�SJ�RI[WTETIV�GPMTTMRKW�EW�IZMHIRGI�D

8LI�VIEWSR�JSV�XLI�PSWW�ERH�ER]�HSGYQIRXEXMSR�WYTTSVXMRK�XLEX�PSWW�=SY�QYWX�WMKR�HEXI�]SYV�PIXXIV�SJ�I\TPEREXMSR�

8LI�PSGEXMSR�SJ�XLI�PSWW��XLI�EHHVIWW�SJ�XLI�PSWW�QYWX�FI�XLI�TEVXMGMTERX W�TVMQEV]�VIWMHIRGI�

-J ]SYV EHHVIWW SR JMPI [MXL 4VYHIRXMEP HSIW RSX QEXGL XLI EHHVIWW SJ ]SYV TVMQEV] VIWMHIRGI EW PMWXIH SR XLI GEWYEPX]

HIWGVMTXMSR SV MRZSMGIW� TPIEWI WYFQMX E GST] SJ ]SYV GYVVIRX HVMZIV�W PMGIRWI [LMGL WLS[W ]SYV TVMQEV] VIWMHIRGI

EHHVIWW� -J ]SYV GYVVIRX HVMZIV�W PMGIRWI LEW RSX ]IX FIIR YTHEXIH [MXL ]SYV TVMQEV] VIWMHIRGI EHHVIWW� ]SY QE] EPWS

WYFQMX�E�WMKRIH��HEXIH��RSXEVM^IH�PIXXIV�WXEXMRK�XLEX�XLI�LSQI�EJJIGXIH�F]�XLI�GEWYEPX]�MW�]SYV�TVMQEV]�VIWMHIRGI�

9RTEMH GYVVIRX �[MXLMR �� HE]W SJ LEVHWLMT VIUYIWX MRZSMGIW ERH�SV GSRXVEGXW� WMKRIH F] TEVXMGMTERX ERH GSRXVEGXSV�

IZMHIRGMRK�XLI�GSWX�SJ�XLI�VITEMV���ERH�[LMGL�MRHMGEXIW�XLEX�MRWYVERGI�HSIW�RSX�GSZIV�XLI�GSWX�SJ�VITEMVW�

'ST] SJ ER] MRWYVERGI GPEMQW JVSQ ]SYV MRWYVERGI GSQTER] EW IZMHIRGI XLEX XLI HEQEKIW LEZI SV LEZI RSX FIIR

GSZIVIH F]�]SYV�LSQIS[RIV W�MRWYVERGI�

-�EQ�VIUYIWXMRK�XLMW�EQSYRX�FIGEYWI�SJ�HEQEKIW�XLEX�[IVI�GEYWIH�XS�Q]�TVMRGMTEP�VIWMHIRGI�HYI�XS�

*MVI

7XSVQ

7LMT[VIGO

3XLIV�'EWYEPX]�

8LIJX�

�(IWGVMFI�GEWYEPX]�SV�XLIJX��CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

% GEWYEPX] PSWW MW HIJMRIH EW E WYHHIR� YRYWYEP SV YRI\TIGXIH IZIRX VIWYPXMRK MR ER YRMRWYVIH PSWW� 'EYWIW SJ WYGL

VETMH PSWWIW MRGPYHI JPSSH� JMVI� IEVXLUYEOI� [MRH HEQEKI� [EXIV HEQEKI� XLIJX� EGGMHIRX� ZERHEPMWQ� LYVVMGERI� XSVREHS�

VMSX� WLMT[VIGO� WRS[� VEMR ERH MGI� 8S FI HIHYGXMFPI� E GEWYEPX] PSWW QYWX SGGYV UYMGOP]� YWYEPP] MRWXERXP] SV SZIV E JI[

HE]W� 7PS[ PSWWIW XLEX SGGYV SZIV QSRXLW SV ]IEVW� WYGL EW QSPH HEQEKI� HV] VSX� QSXL SV XIVQMXI HEQEKI� SV RSVQEP LSQI

QEMRXIRERGI XS VITEMV SV VITPEGI [MRHS[W� VSSJW SV TPYQFMRK KIRIVEPP] EVI RSX XE\�HIHYGXMFPI� ERH XLIVIJSVI HS RSX UYEPMJ]

JSV�E�JMRERGMEP�,EVHWLMT�

8LI TEVXMGMTERX GER SRP] UYEPMJ] JSV E ,EVHWLMT [MXLHVE[EP JSV XLMW VIEWSR [LIR XLIVI MW E GEWYEPX] PSWW XS LMW TVMRGMTEP

VIWMHIRGI XLEX EVSWI JVSQ JMVI� WXSVQ� WLMT[VIGO� SV WSQI SXLIV GEWYEPX]� SV JVSQ XLIJX� 3RP] XLI TSVXMSR SJ XLI I\TIRWI XLEX

MW�RSX�GSZIVIH�F]�MRWYVERGI�MW�IPMKMFPI�JSV�XLMW�TYVTSWI�

8LI EQSYRX SJ PSWW MW FEWIH YTSR XLI PIWWIV SJ XLI HMJJIVIRGI FIX[IIR XLI QEVOIX ZEPYI SJ XLI TVSTIVX] FIJSVI ERH EJXIV

XLI�GEWYEPX]�SGGYVVIRGI�SV�XLI�PSWW�MR�XLI�FEWMW�SJ�XLI�TVSTIVX]�

&IGEYWI SJ XLI HMJJMGYPXMIW SJ EWGIVXEMRMRK XLI XMQMRK SJ XLI GEWYEPX] PSWW ERH XLI HSPPEV EQSYRX SJ XLI PSWW� ]SYV GPEMQ GER

SRP] FI TVSGIWWIH XLVSYKL XLMW TVSGIHYVI YWMRK XLI WTIGMJMIH HSGYQIRXW� ERH ]SY EVI WXVSRKP] YVKIH XS HMWGYWW [MXL ]SYV

S[R XE\� EGGSYRXMRK SV PIKEP EHZMWSVW XLI TVSTIV QIEWYVIQIRX SJ XLI EQSYRX SJ XLI GEWYEPX] HIHYGXMSR PSWW ERH XLI

XE\EFPI�]IEV�JSV�[LMGL�MX�UYEPMJMIW�EW�E�GEWYEPX]�PSWW�
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���7GVERXSR�3JJMGI�4EVO
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[[[�VIXMVIQIRX�TVYHIRXMEP�GSQ

1EVGL���������

)RGPSWIH�]SY�[MPP�JMRH�XLI�6IUYIWX�JSV�,EVHWLMT�(MWFYVWIQIRX JSVQ�]SY�VIUYIWXIH���3RGI�]SY�ZI�

GSQTPIXIH�EPP�XLI�VIUYMVIH�MRJSVQEXMSR��TPIEWI VIJIV�XS�XLI�MRWXVYGXMSRW�JSV�[LIVI�XS�VIXYVR�]SYV�

JSVQ�

8S�LIPT�YW�WIVZI�]SY�FIXXIV��TPIEWI�FI�WYVI�XS�

'LIGO�]SYV�REQI�ERH�EHHVIWW�MRJSVQEXMSR�

'SQTPIXI�EPP�WIGXMSRW�SJ�XLI�JSVQ�

7MKR�]SYV�JSVQ�

8LERO�]SY�JSV�EPPS[MRK�4VYHIRXMEP�6IXMVIQIRX XLI�STTSVXYRMX]�XS�WIVZI�]SYV�VIXMVIQIRX�RIIHW� -J�]SY�

LEZI�ER]�UYIWXMSRW�SV�VIUYMVI�EWWMWXERGI��TPIEWI�GSRXEGX SYV�SJJMGI EX ���������������

7MRGIVIP]�

.YHMXL�4EPMPPE

'PMIRX�'SRWYPXERX

)RGPSWYVI

6IKMWXIVIH�6ITVIWIRXEXMZI

4VYHIRXMEP�-RZIWXQIRX�1EREKIQIRX�7IVZMGIW�00'
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