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Moisture Map from Satellite Image

Muang Srimahosot, Prachinburi Province
Cultural Heritage that should be conserved

Pa - Teng community changed  
the darkness to the lightness by  
Renewable Energy
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Inheritance to Thai wisdom from conserving 
species of Lacquer Tree
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Editorial Note
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×ĂÜĕì÷ìĊęÙčšîĀĎÙîÿŠüîöćÖǰđßŠîǰÜćîúÜøĆÖðŗéìĂÜǰĒêŠðŦÝÝčïĆîÝĞćîüîêšîøĆÖúéîšĂ÷úÜöćÖǰÖøöðśćĕöšĒúąÖøöýĉúðćÖøđðŨîĀîŠü÷ÜćîÿĞćÙĆâ
ìĊęĂîčøĆÖþŤêšîøĆÖĒúąÿČïÿćîõĎöĉðŦââćÜćîøĆÖǰàċęÜđðŨîÿŠüîĀîċęÜĔîïìÙüćöÙĂúĆöîŤǰ đøČęĂÜÝćÖðÖǰÖćøĂîčøĆÖþŤÿć÷óĆîíčŤǰ ĶøĆÖĔĀâŠķǰǰǰ
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đÖĊę÷üÖĆïÿĉęÜĒüéúšĂöđøČęĂÜĂČęîėǰìĊęîŠćÿîĔÝǰđßŠîǰđøČęĂÜǰđöČĂÜýøĊöēĀÿëǰÝĆÜĀüĆéðøćÝĊîïčøĊǰÿĉęÜĒüéúšĂöýĉúðÖøøöìĊęÙüøĕéšøĆïÙüćöÙčšöÙøĂÜǰ
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ÝćÖ×šĂöĎúéćüđìĊ÷öǰĒúąïìÙüćöìĊęöĊÿćøąĔĀšĒÜŠöčöêŠćÜėǰĂĊÖöćÖöć÷

ċĩĸďėĪõĝĦ� čĒĈę�ČĨĖĤĳü�Ĉė�ėěĩěėėć�ĔĭėĨİĈþ�ĒûĜʃĎĬćĖʃ�ďġûċġû��Ĉė�ĞĨėĨõĬę�ĎėėĒĒûĜʃ�� ĎėėćĦČĨõĦėċĩĸďėĪõĝĦ� čĒĈę�ČĨĖĤĳü
ĎėėćĦČĨõĦėġĽĦčěĖõĦė� ĞĬĲö�ġĬĎęċĨĒĖʃ� � õġûĎėėćĦČĨõĦė� ĒėċĨĒĖʃ�üĥĖĞĨč�ĒĥþėĜė�õĦėĥĉčʃ�Ĉė�ěėĜĥõĈĨļ�ĒɿěûİüėĨā�Ĉė�ġĦėĩ�ĞĬěėėćĕćĩ�Ĉė�ĔĥċėċĨĒĦ�ĜĥčĞĖĤěĨþĥĖ�ĔĥċėĨčċėʃ�ċġûĞĨĕĦ��
Ĉė�İĎāüĕĦĔėćʃ� ěĥĆčČûþĥĖ�Ĉė�ćĥăĄčĨþ�ġĥĜěĔĭĝĨĉõĬę�Ĉė�čĨõė�ĕğĦěĥč�Ĉė�õęĖʃěĥĆčʃ�ĞĦöĦõė� � øćĤĐĭʀďėĤĞĦčûĦč� Ĉė�ěėčĬþ� İġĕĕĦĲčþāʃ�čĹĽĦċĨĒĖʃ� ĜėĩěûĝʃýĦĖ�čĨęġĬĎę� Ĵěďėĩþĩ��
ĞėĥāāĦ�ČčĞĥĕĘċČĨļ�ėĬüĨėĦ�öěĥāĞõĬę�ġĥĕĒė�ğęɿġĈĽĦėûİõĩĖėĉĨ�ďĬćĨõĦ�ĒęġĥĕĒė�� ĈĽĦİčĨčûĦčüĥĈĒĨĕĒʃ��ĎėĨĝĥċ�ĴġĉĨûıġĈİěġėʃĴċÿĨĸû�üĽĦõĥĈ 
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��
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4SJXPOHDIBZ
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�4BSBOZB�5IBOBTBNSJU
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�1VOJLB�1PMBNQPSO���1VCMJTIFS� J�UIJOL�BEWFSUJTJOH�DP�
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5IFǰ+PVSOBMǰPGǰ/BUVSFǰBOEǰ&OWJSPONFOUǰ JTǰBǰRVBSUFSMZǰNBHB[JOFǰXIJDIǰ JTǰQSPVEMZǰQSFTFOUFEǰCZǰUIFǰǰ
FEJUPSJBMǰUFBNǰPGǰ0/&1�ǰ*OTJEFǰUIJTǰKPVSOBM
ǰNBOZǰNPSFǰTUPSJFTǰBCPVUǰĶ-PWFķǰXJMMǰCFǰJOǰGPDVT�ǰ5IFǰTPVOEǰPGǰĶ-PWFķǰ
JOǰ&OHMJTIǰIBTǰCFFOǰVTFEǰBTǰBǰTZOPOZNǰUPǰFYQSFTTǰBǰOBNFǰPGǰ5IBJǰŴPXFS
ǰ5IBJǰUSBEJUJPOBMǰIBOEǰDSBGU
ǰPSǰFWFOǰ
BǰUSFF�ǰ"ǰTZOPOZNǰPGǰĶ-PWFķǰBTǰOBNFEǰGPSǰBǰŴPXFS
ǰTPNFǰPGǰZPVǰNBZǰUIJOLǰPGǰBǰĶDSPXO�ŴPXFSǰHBSMBOEķ
ǰJUǰ JTǰǰ
BDUVBMMZǰSFGFSSFEǰUPǰUIFǰMBDRVFSǰUSFFǰXIJDIǰQSPEVDFTǰIJHIǰRVBMJUZǰPGǰOBUVSBMǰSFTJO�ǰ*UTǰSFTJOǰDBOǰCFǰVTFEǰJOǰUIFǰ5IBJǰ
DSBGUXPSLTǰTVDIǰBTǰHJMEFEǰMBDRVFSǰXPSL�ǰ1SFTFOUMZ
ǰUIFǰOVNCFSǰPGǰMBDRVFSǰUSFFTǰIBTǰHSFBUMZǰCFFOǰSFEVDFE�ǰ)FODF
ǰ
UIFǰ3PZBMǰ'PSFTUǰ%FQBSUNFOUǰBOEǰUIFǰ'JOFǰ"SUTǰ%FQBSUNFOU
ǰXIJDIǰBSFǰLFZǰPSHBOJ[BUJPOTǰUPǰDPOTFSWFǰMBDRVFSǰUSFFTǰ
BOEǰUIFǰIFSJUBHFǰPGǰHJMEFEǰMBDRVFSǰXPSL�ǰ4VDIǰDPOTFSWBUJPOǰNBOOFSǰIBTǰCFDPNFǰBǰQBSUǰPGǰĶ*OIFSJUBODFǰUPǰ5IBJǰ
XJTEPNǰGSPNǰDPOTFSWJOHǰTQFDJFTǰPGǰ-BDRVFSǰ5SFFķ�ǰ'PSǰJOUFSWJFXǰTFDUJPO
ǰXFǰFYDMVTJWFMZǰBQQSPBDIFEǰ%S�ǰ4JSJDIBJǰ
8BOHDIBSPFOUSBLVM
ǰBǰTFDSFUBSZǰPOǰUIFǰXPSLǰDPNNJUUFFǰGPSǰUIFǰ-BDRVFSǰ$SBGUXPSLǰ&EVDBUJPOBMǰ1SPKFDUǰUPǰ1SFTFSWFǰ
5IBJǰ8JTEPNǰGPMMPXJOHǰUIFǰ3PZBMǰ*EFBǰPGǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSO�ǰ*OǰBEEJUJPOǰUPǰUIFǰBCPWFǰJTTVFT
ǰǰ
UIFǰ KPVSOBMǰBMTPǰDPOUBJOTǰ SFMFWBOUǰBSUJDMFTǰ TVDIǰBTǰ.VBOHǰ4SJNBIPTPU
ǰ1SBDIJOCVSJǰ1SPWJODF
ǰ BǰDVMUVSBMǰǰ
IFSJUBHFǰUIBUǰTIPVMEǰCFǰDPOTFSWFEǰBTǰBOǰJNQPSUBOUǰIJTUPSJDBMǰBSDIBFPMPHJDBMǰTJUFǰBOEǰ#BNCPPǰQMBOUJOH�ǰBMUFSOBUJWFǰǰ
TPMVUJPOǰPGǰGPSFTUBUJPOǰUPǰDPQFǰXJUIǰESPVHIU�ǰ.PSFPWFS
ǰ UIJTǰWPMVNFǰEFNPOTUSBUFTǰTBUFMMJUFǰEBUBǰ JOǰ GPSNǰPGǰ
.PJTUVSFǰ.BQǰGSPNǰ4BUFMMJUFǰ*NBHFǰJOǰPSEFSǰUPǰBOBMZ[FǰESPVHIUǰUSFOEǰBOEǰPUIFSǰFOWJSPONFOUBMǰJTTVFT�
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ÿĉęÜĒüéúšĂöǰÝĆéðøąßčöĒîüìćÜðäĉïĆêĉìĊęđÖĊę÷ü×šĂÜÖĆïÖćøüĉđÙøćąĀŤ
ñúÖøąìïÿĉęÜĒüéúšĂöǰÝĞćîüîǰ�ǰÙøĆĚÜ

ÙøĆĚÜìĊęǰǰ�ǰüĆîìĊęǰ��ǰíĆîüćÙöǰ����ǰèǰēøÜĒøöđóĉøŤúǰÝĆÜĀüĆéõĎđÖĘê
ÙøĆĚÜìĊęǰ�ǰüĆîìĊęǰ�ǰöÖøćÙöǰ����ǰèǰēøÜĒøöǰĒĂöïćÿđéĂøŤǰ 

àĉêĊĚǰÝĂöđìĊ÷îǰóĆì÷ćǰÝĆÜĀüĆéßúïčøĊ
ÙøĆĚÜìĊęǰ�ǰüĆîìĊęǰ��ǰöÖøćÙöǰ����ǰèǰēøÜĒøöǰúĂÜïĊßǰßąĂĞćǰ

ÝĆÜĀüĆéđóßøïčøĊ
ēé÷öĊì Š ćîñĎ š ü Š ćøćßÖćøĒê ŠúąÝĆ ÜĀüĆé đð Ũîðøąíćî

đðŗéÖćøðøąßčöǰ đóČęĂĔĀšÿŠüîøćßÖćøǰĀîŠü÷ÜćîĂîčâćêǰĀîŠü÷Üćî
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ðøąöćèǰ���ǰÙîǰ

0GųDFǰPGǰ/BUVSBMǰ3FTPVSDFTǰBOEǰ&OWJSPONFOUBMǰ
1PMJDZǰBOEǰ1MBOOJOHǰ 	0/&1

ǰIBEǰIFMEǰUISFFǰNFFUJOHTǰPOǰ
FOWJSPONFOUBMǰJNQBDUǰBTTFTTNFOUǰBTǰGPMMPXT�

5IFǰ�TUǰNFFUJOHǰPOǰ��UIǰ%FDFNCFSǰ����ǰBUǰ1FBSMǰ
)PUFM
ǰ1IVLFU

5IFǰ�OEǰNFFUJOHǰPOǰ�UIǰ+BOVBSZǰ����ǰBUǰ"NCBTTBEPSǰ
$JUZǰ+PNUJFOǰ1BUUBZBǰ)PUFM
ǰ$IPOCVSJǰ

5IFǰ�SEǰNFFUJOHǰPOǰ��UIǰ+BOVBSZǰ����ǰBUǰ-POHǰ#FBDIǰ
$IB�"Nǰ)PUFM
ǰ1IFUDIBCVSJ

5IFǰNFFUJOHTǰXFSFǰQSFTJEFEǰPWFSǰCZǰ(PWFSOPSǰ
PGǰFBDIǰQSPWJODF�ǰ5IFǰPCKFDUJWFTǰPGǰUIFǰNFFUJOHTǰXFSFǰUPǰ
FOBCMFǰ HPWFSONFOUǰBHFODJFT
ǰ BQQSPWJOHǰBHFODJFT
ǰ MPDBMǰ
BHFODJFT
ǰ SFHJPOBMǰFOWJSPONFOUBMǰPGųDFT
ǰQSPWJODJBMǰPGųDFTǰ
GPSǰOBUVSBMǰSFTPVSDFTǰBOEǰFOWJSPONFOU
ǰQSPWJODJBMǰJOEVTUSJBMǰ
PGųDFT
ǰQSPWJODJBMǰQVCMJDǰIFBMUIǰPGųDFT
ǰQSPWJODJBMǰDIBNCFSǰ
PGǰDPNNFSDFǰBOEǰSFMBUFEǰVOJUTǰUPǰBDLOPXMFEHF
ǰVOEFSTUBOEǰ
BOEǰQSBDUJDFǰFOWJSPONFOUBMǰJNQBDUǰBTTFTTNFOUǰBTǰXFMMǰBTǰ
EFUFSNJOFǰDPNNPOǰQSBDUJDFTǰGPSǰBMMǰSFMBUFEǰQBSUJFT�ǰ5IFSFǰ
XFSFǰBQQSPYJNBUFMZǰ���ǰBUUFOEFFTǰJOǰFBDIǰNFFUJOH�ǰ

ĒîüìćÜðäĉïĆêĉìĊęđÖĊę÷ü×šĂÜÖĆïÖćøüĉđÙøćąĀŤñúÖøąìïǰ
ÿĉęÜĒüéúšĂö

(VJEBODFǰGPSǰUIFǰ&*"ǰQSBDUJDFT
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ÿĞćîĆÖÜćîîē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉĒúą 
ÿĉęÜĒüéúšĂöǰÝĆéðøąßčöǰ đøČęĂÜǰĶÖćøđ×šćđðŨîõćÙĊóĉíĊÿćøîćēÜ÷ćüŠćéšü÷
Öćøđ×šćëċÜìøĆó÷ćÖøóĆîíčÖøøöĒúąÖćøĒïŠÜðŦîñúðøąē÷ßîŤìĊęđÖĉé×ċĚî
ÝćÖÖćøĔßšìøĆó÷ćÖøóĆîíčÖøøöĂ÷ŠćÜđìŠćđìĊ÷öĒúą÷čêĉíøøöķǰèǰēøÜĒøö
øćöćÖćøŤđéšîÿŤǰÖøčÜđìóöĀćîÙøǰđöČęĂüĆîìĊęǰ��ǰÖčöõćóĆîíŤǰ����ǰēé÷öĊǰ 
ĄóèĄǰĂĞćóúǰđÿîćèøÜÙŤǰĂÜÙöîêøĊǰđðŨîðøąíćîÖúŠćüđðŗéÖćøðøąßčöǰ
ĔîÖćøðøąßčöÙøĆĚÜîĊĚîĆïüŠćöĊÙüćöÿĞćÙĆâĂ÷ŠćÜ÷ĉęÜìĊęñĎ šđ×šćøŠüöðøąßčö 
àċęÜðøąÖĂïéšü÷ǰñĎšĒìîÝćÖĀîŠü÷ÜćîõćÙøĆåǰõćÙđĂÖßîǰÿëćïĆî
ÖćøýċÖþćǰÿëćïĆîüĉÝĆ÷ǰĂÜÙŤÖøĂĉÿøąǰßčößîìšĂÜëĉęîǰĒúąñĎšöĊÿŠüîĕéš
ÿŠüîđÿĊ÷ìĊęđÖĊę÷ü×šĂÜǰðøąöćèǰ���ǰÙîǰÝąĕéšøĆïìøćïëċÜÙüćöÿĞćÙĆâ
ĒúąĀúĆÖÖćø×ĂÜóĉíĊÿćøîćēÜ÷ćĄǰĒúąøŠüöĔĀšÙüćöđĀĘîĒúą×šĂđÿîĂĒîą
ìĊęđðŨîðøąē÷ßîŤđóČęĂîĞćĕðéĞćđîĉîÖćøđêøĊ÷öÙüćöóøšĂö×ĂÜðøąđìý 
ĔîÖćøđ×šćđðŨîõćÙĊóĉíĊÿćøêŠĂĕð

0/&1
ǰPSHBOJ[FEǰBǰDPOGFSFODFǰPOǰĶ"DDFTTJPOǰUPǰUIFǰ/BHPZBǰ1SPUPDPMǰPOǰ"DDFTTǰUPǰ(FOFUJDǰ3FTPVSDFTǰBOEǰUIFǰ
'BJSǰBOEǰ&RVJUBCMFǰ4IBSJOHǰPGǰ#FOFųUTǰ"SJTJOHǰGSPNǰUIFJSǰ6UJMJ[BUJPOķǰBUǰ3BNBǰ(BSEFOǰ)PUFM
ǰ#BOHLPL
ǰPOǰ��TUǰ'FCSVBSZǰ�����ǰ
0OǰUIJTǰPDDBTJPO
ǰ)JTǰ&YDFMMFODZǰ.S�ǰ"NQPMǰ4FOBOBSPOH
ǰ1SJWZǰ$PVODJMMPS
ǰHBWFǰBOǰPQFOJOHǰTQFFDI�ǰ5IFǰDPOGFSFODFǰXBTǰ
BUUFOEFEǰCZǰNPSFǰUIBOǰ���ǰSFQSFTFOUBUJWFTǰ GSPNǰHPWFSONFOUǰTFDUPS
ǰQSJWBUFǰTFDUPS
ǰFEVDBUJPOBMǰ JOTUJUVUJPOT
ǰ SFTFBSDIǰ
JOTUJUVUFT
ǰ JOEFQFOEFOUǰPSHBOJ[BUJPOT
ǰ MPDBMǰDPNNVOJUJFTǰBOEǰTUBLFIPMEFST�ǰ5IFǰPCKFDUJWFTǰPGǰ UIFǰDPOGFSFODFǰXFSFǰUPǰ 
BMMPXǰQBSUJDJQBOUTǰUPǰVOEFSTUBOEǰUIFǰJNQPSUBODFǰBOEǰQSJODJQMFTǰPGǰUIFǰ/BHPZBǰ1SPUPDPMǰBOEǰKPJOUMZǰDPOUSJCVUFEǰDPNNFOUTǰ
JOǰPSEFSǰUPǰQSFQBSFǰUIFǰDPVOUSZǰCFGPSFǰKPJOJOHǰJOǰUIFǰ1SPUPDPM�

0/&1ǰ/FXT
Öćøđ×šćđðŨîõćÙĊóĉíĊÿćøîćēÜ÷ćüŠćéšü÷Öćøđ×šćëċÜìøĆó÷ćÖø
óĆîíčÖøøöĒúąÖćøĒïŠÜðŦîñúðøąē÷ßîŤìĊęđÖĉé×ċĚîÝćÖÖćøĔßš
ìøĆó÷ćÖøóĆîíčÖøøöĂ÷ŠćÜđìŠćđìĊ÷öĒúą÷čêĉíøøö

"DDFTTJPOǰUPǰUIFǰ/BHPZBǰ1SPUPDPMǰPOǰ"DDFTTǰUPǰ(FOFUJDǰ3FTPVSDFTǰBOEǰUIFǰ'BJSǰBOEǰ&RVJUBCMFǰǰ
4IBSJOHǰPGǰ#FOFųUTǰ"SJTJOHǰGSPNǰUIFJSǰ6UJMJ[BUJPO
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ÿĞćîĆÖÜćîîē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉĒúą 
ÿĉęÜĒüéúšĂöǰÝĆéÖćøðøąßčöđßĉÜðäĉïĆêĉÖćøđîČęĂÜĔîüĆîóČĚîìĊęßč ŠöîĞĚćēúÖǰ
ðøąÝĞćðŘǰó�ý�ǰ����ǰõć÷ĔêšĀĆü×šĂǰĶóČĚîìĊęßčŠöîĞĚćĒúąÖćøđÖþêøǰ�ǰÙĎŠĀĎÿĎŠ
ÙüćöđÝøĉâǰ
ǰ8FUMBOEǰBOEǰ"HSJDVMUVSFǰ�ǰ1BSUOFSTǰGPSǰ(SPXUIķǰ 
èǰēøÜĒøöøćöćÖćøŤđéšîÿŤǰÖøčÜđìóöĀćîÙøǰđöČęĂüĆîìĊęǰ��ǰıǰ��ǰöĊîćÙöǰ����ǰ
ēé÷öĊǰîć÷üĉÝćø÷ŤǰÿĉöćÞć÷ćǰøĂÜðúĆéÖøąìøüÜìøĆó÷ćÖøíøøößćêĉĒúą 
ÿĉęÜĒüéúšĂöǰÖúŠćüđðŗéÖćøðøąßčöǰàċęÜĔîÜćîöĊÖćøïøø÷ć÷ĒúąĂõĉðøć÷
×šĂöĎúÙüćöøĎšǰĒúąÖćøýċÖþćüĉÝĆ÷ìĊęđÖĊę÷ü×šĂÜÖĆïóČĚîìĊęßčŠöîĞĚć×ĂÜðøąđìýĕì÷ǰ 
ēé÷đîšîđÖĊę÷üÖĆïóČĚîìĊęßč ŠöîĞĚćĒúąõćÙđÖþêøǰÙüćööĆęîÙÜìćÜĂćĀćøǰ
đýøþåÖĉÝĒúąÙüćö÷ĆęÜ÷Čî×ĂÜÿĉęÜĒüéúšĂöǰ đóČęĂđÿøĉöÿøšćÜĒúąóĆçîć
ýĆÖ÷õćóÖćøïøĉĀćøÝĆéÖćøđøČęĂÜøąïïîĉđüýóČĚîìĊęßčŠöîĞĚćǰÿŠÜđÿøĉöĒúąÖøąêčšî
ÙüćöÿîĔÝĔîÖćøýċÖþćüĉÝĆ÷øąïïîĉđüýóČĚîìĊęßčŠöîĞĚćêŠćÜėǰĒúÖđðúĊę÷î 
ðøąÿïÖćøèŤÙüćöøĎ šđøČęĂÜóČĚîìĊęßč ŠöîĞĚćǰ ÿøšćÜđÙøČĂ×Šć÷ÙüćöøŠüööČĂ
éšćîÖćøĂîčøĆÖþŤĒúąĔßšðøąē÷ßîŤóČĚîìĊęßčŠöîĞĚćĂ÷ŠćÜ÷ĆęÜ÷ČîǰĒúąÖćøÝĆéìĞć 
øć÷ÜćîĒĀŠÜßćêĉǰ	/BUJPOBMǰSFQPSU


0OǰUIFǰPDDBTJPOǰPGǰUIFǰ8PSMEǰ8FUMBOETǰ%BZǰ����
ǰ0/&1
ǰPSHBOJ[FEǰBǰXPSLTIPQǰVOEFSǰUIFǰUIFNFǰĶ8FUMBOEǰBOEǰ
"HSJDVMUVSFǰ�ǰ1BSUOFSTǰGPSǰ(SPXUIķǰBUǰ3BNBǰ(BSEFOǰ)PUFM
ǰ#BOHLPL
ǰEVSJOHǰ��UIǰıǰ��UIǰ.BSDIǰ�����ǰ3FHBSEJOHǰUIJT
ǰ.S�ǰ8JKBSOǰ
4JNBDIBZB
ǰ%FQVUZǰ1FSNBOFOUǰ4FDSFUBSZǰPGǰ.JOJTUSZǰPGǰ/BUVSBMǰ3FTPVSDFTǰBOEǰ&OWJSPONFOU
ǰHBWFǰBOǰPQFOJOHǰTQFFDI�ǰ5IFǰ
8PSLTIPQǰQSFTFOUFEǰBOEǰEJTDVTTFEǰLOPXMFEHFǰBOEǰSFTFBSDIǰSFMBUFEǰUPǰXFUMBOEǰBSFBTǰJOǰ5IBJMBOE
ǰFNQIBTJ[JOHǰPOǰXFUMBOEǰBOEǰ 
BHSJDVMUVSF
ǰGPPEǰTFDVSJUZ
ǰFDPOPNZǰBOEǰFOWJSPONFOUBMǰTVTUBJOBCJMJUZ�ǰ5IFǰPCKFDUJWFTǰXFSFǰUPǰFOIBODFǰBOEǰJNQSPWFǰFGųDJFODZǰPGǰ 
XFUMBOEǰFDPTZTUFNǰNBOBHFNFOU
ǰQSPNPUFǰBOEǰTUJNVMBUFǰJOUFSFTUǰSFTFBSDIǰJOǰXFUMBOEǰFDPTZTUFN
ǰFYDIBOHFǰFYQFSJFODFTǰ
BOEǰLOPXMFEHFǰPOǰXFUMBOET
ǰDSFBUFǰDPMMBCPSBUJPOǰOFUXPSLǰPOǰDPOTFSWBUJPOǰBOEǰTVTUBJOBCMFǰVTFǰPGǰXFUMBOET
ǰJODMVEJOHǰ
UIFǰQSFQBSBUJPOǰPGǰ/BUJPOBMǰSFQPSU�

üĆîóČĚîìĊęßčŠöîĞĚćēúÖǰðøąÝĞćðŘǰó�ý�ǰ����

8PSLTIPQǰPOǰUIFǰBOOVBMǰ8PSMEǰ8FUMBOETǰ%BZǰ�����
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0/&1ǰJOǰDPMMBCPSBUJPOǰXJUIǰ(FSNBOǰ*OUFSOBUJPOBMǰ$PPQFSBUJPOǰ	(*;
ǰBOEǰ&OIBODJOHǰUIFǰ&DPOPNJDTǰPGǰ#JPEJWFSTJUZǰ
BOEǰ&DPTZTUFNǰ4FSWJDFTǰJOǰ5IBJMBOEǰ�ǰ4PVUIǰ�ǰ&BTUǰ"TJBǰǰ	&$0ǰ�ǰ#&45
ǰIFMEǰBǰXPSLTIPQǰPOǰǰĶ"QQMJDBUJPOǰPGǰ&DPOPNJDTǰPGǰ 
&DPTZTUFNǰBOEǰ#JPEJWFSTJUZǰJOǰ5IBJMBOEķǰBUǰ.BSVBZǰ(BSEFOǰ)PUFM
ǰ#BOHLPL
ǰPOǰ��TUǰ.BSDIǰ�����ǰ3FHBSEJOHǰUIJT
ǰ.S�ǰ1POHCPPOǰ
1POHUPOH
ǰ%FQVUZǰ4FDSFUBSZǰ(FOFSBMǰPGǰ0/&1
ǰHBWFǰBOǰPQFOJOHǰTQFFDI�ǰ5IFǰ8PSLTIPQǰBJNFEǰUPǰHJWFǰLOPXMFEHFǰBOEǰNBLFǰ
VOEFSTUBOEJOHǰPOǰUIFǰDPODFQUǰPGǰ5IFǰ&DPOPNJDTǰPGǰ&DPTZTUFNǰBOEǰ#JPEJWFSTJUZǰ	5&&#
�ǰ"ǰDBTFǰTUVEZǰPGǰ5&&#ǰJOǰSFHJPOBMǰBOEǰ
OBUJPOBMǰMFWFMTǰBOEǰBOǰBQQMJDBUJPOǰPGǰ1BZNFOUǰGPSǰ&DPTZTUFNǰ4FSWJDFTǰ	1&4
ǰJOǰDPNNVOJUZǰMFWFMǰXFSFǰBMTPǰQSFTFOUFE�ǰ*Oǰ
BEEJUJPO
ǰUIFǰQBSUJDJQBOUTǰBMTPǰKPJOUMZǰEJTDVTTFEǰBOEǰHBWFǰDPNNFOUTǰUPǰEFUFSNJOFǰHVJEFMJOFTǰGPSǰBQQMZJOHǰ5&&#ǰJOǰ5IBJMBOE�

ÿĞćîĆÖÜćîîē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰ
øŠüöÖĆïĂÜÙŤÖøÙüćöøŠüööČĂøąĀüŠćÜðøąđìý×ĂÜđ÷ĂøöĆîǰ	ðøąđìýĕì÷
ǰ
ĀøČĂǰ(*;ǰĒúąēÙøÜÖćøđóĉęöýĆÖ÷õćóÖćøĔßšöćêøÖćøđýøþåýćÿêøŤđóČęĂ
ÙÜÙčèÙŠćÙüćöĀúćÖĀúć÷ìćÜßĊüõćóĒúąøąïïîĉđüýǰ 	&$0ǰ�ǰ#&45
ǰ
ÝĆéÖćøðøąßčöđßĉÜðäĉïĆêĉÖćøǰđøČęĂÜǰĶÖćøðøą÷čÖêŤĔßšĒîüìćÜđýøþåýćÿêøŤ
×ĂÜøąïïîĉđüýĒúąÙüćöĀúćÖĀúć÷ìćÜßĊüõćóĔîðøąđìýĕì÷ķ  
èǰēøÜĒøööćøü÷ÖćøŤđéšîÿŤǰÖøčÜđìóöĀćîÙøǰ đöČęĂüĆîìĊęǰ ��ǰöĊîćÙöǰ
����ǰ ēé÷öĊǰ îć÷óÜýŤïčè÷Ťǰ ðĂÜìĂÜǰ øĂÜđú×ćíĉÖćøÿĞćîĆÖÜćî
îē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰ đðŨîðøąíćîÖúŠćüđðŗéÖćøðøąßčöǰ ēé÷ĕéšöĊÖćøđñ÷ĒóøŠĒúąđÿøĉöÿøšćÜÙüćöøĎ šǰ
Ùüćöđ×šćĔÝđÖĊę÷üÖĆïđýøþåýćÿêøŤ×ĂÜøąïïîĉđüýĒúąÙüćöĀúćÖĀúć÷ìćÜßĊüõćóǰ	5IFǰ&DPOPNJDTǰPGǰ&DPTZTUFNǰBOEǰ#JPEJWFSTJUZǰ�ǰ5&&#
ǰ
ïìđøĊ÷îÖćøéĞćđîĉîÜćîéšćîđýøþåýćÿêøŤ×ĂÜøąïïîĉđüýĒúąÙüćöĀúćÖĀúć÷ìćÜßĊüõćóĔîøąéĆïõĎöĉõćÙĒúąøąéĆïðøąđìýǰĒúąÖćøðøą÷čÖêŤĔßšǰ 
ĶÖúĕÖĒîüÙĉéÖćøÝŠć÷ÙŠćêĂïĒìîìćÜøąïïîĉđüýķǰ 	1BZNFOUǰ&DPTZTUFNǰ4FWJDFTǰ �ǰ1&4
ǰ ĔîøąéĆïßčößîǰøüöìĆĚÜĕéšøŠüöÖĆîĂõĉðøć÷ǰ 
øąéöÙüćöđĀĘîđóČęĂÖĞćĀîéĒîüìćÜĔîÖćøðøą÷čÖêŤĔßšđýøþåýćÿêøŤ×ĂÜøąïïîĉđüýĒúąÙüćöĀúćÖĀúć÷ìćÜßĊüõćóĔîðøąđìýêŠĂĕð

Öćøðøą÷čÖêŤĔßšĒîüìćÜđýøþåýćÿêøŤ×ĂÜøąïïîĉđüýĒúą
ÙüćöĀúćÖĀúć÷ìćÜßĊüõćóĔîðøąđìýĕì÷

"QQMJDBUJPOǰPGǰ&DPOPNJDTǰPGǰ&DPTZTUFNǰBOEǰ#JPEJWFSTJUZǰJOǰ5IBJMBOE
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÷ćÜøĆÖǰ đðŨî÷ćÜĕöšßîĉéĀîċęÜǰ àċęÜßîßćêĉìĊęĂćýĆ÷Ă÷Ď ŠĔî
ìüĊðđĂđßĊ÷øĎšÝĆÖǰĒúąîĞćöćĔßšðøąē÷ßîŤĔîÜćîýĉúðąĒúąĀĆêëÖøøöǰ 
öćêĆĚÜĒêŠÿöĆ÷ēïøćèǰđßŠîǰĕöšǰđÙøČęĂÜÝĆÖÿćîǰĀîĆÜǰñšćǰēúĀąǰđÙøČęĂÜðŦŪîéĉîđñćǰ
ĒúąĀĉîǰ đðŨîêšîǰ ÷ćÜøĆÖǰ öĊĀúć÷ßîĉéǰ öĊÿŠüîðøąÖĂïĒúąÿĊÿĆî
ĒêÖêŠćÜÖĆîĂĂÖĕðêćöúĆÖþèąÿć÷óĆîíčŤìĊę×ċĚîĂ÷ĎŠĔîĒëïîĆĚîėǰđßŠîĔî
ÿćíćøèøĆåðøąßćßîÝĊîǰĒúąðøąđìýâĊęðčśîǰ	ÝćÖĕöšÿÖčúǰ3IVT
ǰ÷ćÜøĆÖ 
öĊúĆÖþèąĔÿǰĀøČĂĂĂÖÿĊđĀúČĂÜ×čŠîǰĕöŠ×šîĀøČĂđĀîĊ÷üöćÖǰđüúćĔßšìćĀøČĂ
đÙúČĂïñĉü×ĂÜüĆêëčÝąöĊÙüćöđÜćÜćöǰĒĀšÜĕüÖüŠćĒúąÿćöćøëêÖĒêŠÜēé÷
ÖćøđêĉöÿĊĕéšǰđðŨîĕöšēêđøĘüǰÿŠüîĔîðøąđìýĕì÷ǰĒúąðøąđìýĔÖúšđÙĊ÷Üǰ
ĕéšĒÖŠǰÿćíćøèøĆåĂĉîđéĊ÷ĒúąÿćíćøèøĆåĒĀŠÜÿĀõćóđöĊ÷îöćǰÝąĔßš
÷ćÜøĆÖÝćÖêšîĕöšǰ ĶøĆÖĔĀâŠķǰàċęÜ÷ćÜøĆÖĔĀâŠöĊÙčèúĆÖþèąìĊęđĀîĊ÷ü
×šîöĊÿĊéĞćđöČęĂĒ×ĘÜêĆüǰöĊÙčèÿöïĆêĉđðŨîÖćüǰÿćöćøë÷ċéđÖćąóČĚîñĉüǰ
ĀøČĂđÙúČĂïñĉüĕéšéĊǰìĞćĔĀšñĉüìĊęëĎÖìćĀøČĂđÙúČĂïéšü÷÷ćÜøĆÖöĊÙüćö
đÜćÜćöÿąìšĂîĒÿÜǰìĞćĔĀšéĎđĀöČĂîĔĀöŠĂ÷ĎŠđÿöĂǰðŜĂÜÖĆîîĞĚćǰìîÖøéǰ
ìîéŠćÜǰìîÙüćöøšĂîǰðŜĂÜÖĆîĒöúÜÖĆéÖĉîǰĒ×ĘÜêĆüßšćǰöĊÙüćöÙÜìî
ðŜĂÜÖĆîÖćøñčÖøŠĂîĕéšéĊǰîĂÖÝćÖîĊĚ÷ćÜøĆÖ÷ĆÜÿćöćøëñÿöüĆÿéčêŠćÜėǰ 
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7/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

-BDRVFSǰWBSOJTIǰ JTǰBǰ UZQFǰPGǰHVNǰXIJDIǰ"TJBOǰ
QFPQMFǰ LOPXOǰ HFOFSBMMZǰ BOEǰXFSFǰVTFEǰ GPSǰ BSUǰ BOEǰ
IBOEJDSBGUTǰTJODFǰBODJFOUǰUJNFTǰTVDIǰBT
ǰXPPE
ǰCBTLFUXPSL
ǰ
MFBUIFS
ǰ DMPUIFT
ǰNFUBM
ǰ FBSUIFOXBSF
ǰ TUPOF
ǰ BOEǰ TPǰ
PO�ǰ5IFSFǰBSFǰNBOZǰLJOETǰPGǰ UIFǰWBSOJTIǰBDDPSEJOHǰ UPǰ
TVCTQFDJFTǰ UIBUǰ SFTVMUTǰEJGGFSǰ JOǰDPMPSTǰBOEǰ JOHSFEJFOUT�ǰ
'PSǰFYBNQMF
ǰ3IVTǰWFSOJDJŴVBǰJTǰBǰGBTUǰHSPXJOHǰTQFDJFTǰPGǰ
+BQBOǰBOEǰ1FPQMFĴTǰ3FQVCMJDǰPGǰ$IJOB�ǰ5IFSFǰ JTǰBǰDPMPSǰ
PGǰUIFǰWBSOJTIǰJTǰUSBOTQBSFOUǰPSǰQBMFǰZFMMPXǰBOEǰCFǰRVJUFǰ
MJRVJEǰUPǰRVJDLǰESZǰBOEǰDPVMEǰCFǰNJYFEǰXJUIǰUIFǰPUIFSǰ
DPMPSTǰGPSǰBQQMJFEǰUPǰQBJOUǰPSǰDPBUJOHǰPOǰUIFǰNBUFSJBMT�ǰ*Oǰ
5IBJMBOEǰBOEǰOFBSFTUǰDPVOUSJFTǰTVDIǰBTǰ3FQVCMJDǰPGǰ*OEJBǰ
BOEǰ3FQVCMJDǰPGǰUIFǰ6OJPOǰPGǰ.ZBONBS
ǰNPTUMZǰVTFEǰUIFǰ
WBSOJTIǰPGǰ(MVUBǰVTJUBUBǰ UIBUǰBSFǰTQFDJųDǰ GFBUVSFTǰCFJOHǰ
EBSLǰDPMPSǰBOEǰWFSZǰTUJDLZǰXIFOǰESJFE�ǰ*UǰXBTǰVTFEǰBTǰHMVFǰ
BOEǰDPBUJOHǰTVSGBDFTǰPGǰNBUFSJBMǰCFDBVTFǰFYDFMMFOUǰTVSGBDFǰ
BEIFTJPO
ǰ TIJOZǰDPBUJOH
ǰXBUFSQSPPG
ǰ JOTFDUǰQSFWFOUJPO
ǰ
TMPXMZǰESZǰBOEǰSFTJTUBOUǰUPǰBDJE
ǰBMLBMJOF
ǰIJHIǰUFNQFSBUVSFǰ
BOEǰDPSSPTJPOǰBOEǰBMTPǰVTFEǰJOǰUIFǰEFDPSBUJPOǰXIFOǰTUJDLǰ
XJUIǰUIFǰCFBVUJGVMǰTVCTUBODFTǰMJLFǰBTǰQFBSM
ǰDPMPSGVMǰNJSSPSǰ
BOEǰTIFMM�ǰ5IFSFGPSF
ǰUIFǰWBSOJTIǰJTǰBOǰJNQPSUBOUǰNBUFSJBMǰ
PGǰųOFǰBSUTǰJOǰ5IBJMBOE�
5IFǰQSPKFDUǰPGǰ-BDRVFSǰWBSOJTIǰTUVEZǰUPǰDPOTFSWFǰ
5IBJǰXJTEPNǰVOEFSǰUIFǰSPZBMǰJOJUJBUJWF

)FSǰ 3PZBMǰ )JHIOFTTǰ 1SJODFTTǰ.BIBǰ $IBLSJǰ
4JSJOEIPSOǰXPSSJFEǰ5IBJǰ-BDRVFSǰDSBGUXPSLTǰ UPǰCFǰHPOFǰ
CFDBVTFǰNPTUMZǰWBSOJTIǰUIBUǰVTFEǰJOǰIBOEJDSBGUǰBOEǰMBDRVFSǰ
DSBGUXPSLTǰPGǰ5IBJMBOEǰJOǰOPXBEBZTǰXBTǰJNQPSUFEǰGSPNǰUIFǰ
3FQVCMJDǰPGǰUIFǰ6OJPOǰPGǰ.ZBONBSǰXIJDIǰIBTǰBǰMPXǰRVBMJUZǰ
BOEǰDPOUBNJOBUJPOǰGSPNǰUIFǰPUIFSǰTVCTUBODFT�ǰ*OǰBEEJUJPO
ǰ
TPNFǰJOHSFEJFOUTǰPGǰUIFǰWBSOJTIǰBMTPǰDBVTFǰBMMFSHJFT
ǰSBTIFTǰ
BOEǰTPNFǰQFPQMFǰNBZǰIBWFǰBMMFSHJDǰ TZNQUPNTǰ JOǰ UIFǰ 

SFTQJSBUPSZǰTZTUFN�ǰ4P
ǰTIFǰIBEǰBǰSPZBMǰXPSEǰUPǰUIFǰQFPQMFǰ
BUǰ"NQIPFǰ0NLPJ
ǰ$IJBOHǰ.BJǰ1SPWJODFǰPOǰ"VHVTUǰ�
ǰ����ǰ
UIBUǰĶ*ǰXPVMEǰMJLFǰUPǰDPOTFSWFǰTQFDJFTǰPGǰ-BDRVFSǰ5SFF
ǰ
MPDBMǰXJTEPNǰPGǰMBDRVFSǰQVODUVSFǰBOEǰEFWFMPQFSǰQSPEVDUTǰ
GSPNǰ UIFǰWBSOJTIǰCFDBVTFǰOPCPEZǰXBOUǰ UPǰQMBOUǰ UIFǰ 
-BDRVFSǰ5SFFǰJOǰUPEBZķǰBOEǰIBEǰBǰSPZBMǰXPSEǰUPǰUIFǰQFPQMFǰ
BUǰUIFǰ#PSEFSǰ1BUSPMǰ1PMJDFǰ4DIPPMǰPGǰ#BBOǰ/IPOHǰ,IBN
ǰ
.PPǰ��
ǰ5VNCPOǰ.VFOOB
ǰ"NQIPFǰ$IJBOHǰ%BP
ǰ$IJBOHǰ.BJǰ
1SPWJODFǰPOǰ+BOVBSZǰ��
ǰ����ǰUIBUǰĶ1VODUVSFǰUPǰTUPSBHFǰ
UIFǰMBDRVFSǰWBSOJTIǰPDDVSSFEǰJOǰTFWFSBMǰBSFBTǰJODMVEJOHǰPGǰ
-BNQBOHǰ1SPWJODFǰCVUǰ UIFǰLOPXMFEHFǰXBTǰDMPTFEǰPOMZǰ
JOǰFMEFSMZ�ǰ5IFSFGPSF
ǰQMFBTFǰUSBOTGFSǰ UIJTǰLOPXMFEHFǰUPǰ
ZPVOHǰHFOFSBUJPOķǰ)FSǰ)JHIOFTTǰUPǰDPOGFSǰUIFǰNBOBHFNFOUǰ
HVJEFMJOFTǰ GPSǰ5IBJǰXJTEPNǰDPOTFSWBUJPOǰ JOǰ UIFǰ MPDBMǰ
LOPXMFEHFǰPGǰ MBDRVFSǰ DSBGUXPSLT�ǰ 4IFǰ SFDPNNFOEFEǰ
UIFǰDSBGUTNBOǰTIPVMEǰVTFǰ UIFǰWBSOJTIǰPGǰ-BDRVFSǰ5SFFǰ
CZǰUSBEJUJPOBMǰUFDIOJRVFTǰPGǰIBOEJDSBGUTǰBOEǰBMTPǰTIPVMEǰ
CFǰFODPVSBHFEǰQFPQMFǰUPǰQMBOU
ǰQVODUVSFǰBOEǰJNQSPWFEǰ
WBSJFUJFTǰPGǰUIFǰ-BDRVFSǰ5SFFǰJOǰPSEFSǰUPǰIBWFǰUIFǰWBSOJTIǰ
FOPVHIǰGPSǰEPNFTUJDǰVTF
ǰUPǰBDIJFWFǰIJHIǰQSPEVDUJWJUZǰBOEǰ
HPPEǰRVBMJUZǰGPSǰFYQPSUǰUPǰPUIFSǰDPVOUSJFTǰXIJDIǰXJMMǰCFǰ
JODSFBTFEǰJODPNFǰUPǰMPDBMǰDPNNVOJUJFT�ǰ5IFǰPSHBOJ[BUJPOǰ
XBTǰFYFDVUFEǰUIJTǰSPZBMǰJOJUJBUJWFǰJODMVEFT�ǰ5IFǰ'JOFǰ"SUTǰ
%FQBSUNFOU
ǰ.JOJTUSZǰPGǰ$VMUVSF�ǰ3PZBMǰ'PSFTUǰ%FQBSUNFOU
ǰ
.JOJTUSZǰ PGǰ/BUVSBMǰ 3FTPVSDFTǰ BOEǰ &OWJSPONFOUǰ BOEǰ
%FQBSUNFOUǰPGǰ*OEVTUSJBMǰ1SPNPUJPO
ǰ.JOJTUSZǰPGǰ*OEVTUSZ�ǰ
5IFZǰKPJOFEǰBOEǰGPVOEFEǰJOǰUIFǰQSPKFDUǰPGǰĶMBDRVFSǰWBSOJTIǰ
TUVEJFTǰUPǰDPOTFSWFǰ5IBJǰXJTEPNǰVOEFSǰUIFǰSPZBMǰJOJUJBUJWFķ�ǰ
*UǰJTǰBOǰPOHPJOHǰQSPKFDUǰGPSǰ�ǰZFBSTǰTJODFǰ����ǰ�ǰ����ǰBOEǰ
BTǰQBSUǰPGǰ UIFǰDPOTFSWBUJPOǰQMBOOJOHǰ GPSǰ UIFǰUSBEJUJPOBMǰ
DVMUVSBMǰJOIFSJUBODFǰBOEǰXJTEPNǰEFWFMPQNFOUǰPGǰ5IFǰ'JOFǰ
"SUTǰ%FQBSUNFOU�
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5IFǰTQFDJFTǰPGǰ(MVUBǰTQ�ǰJOǰ5IBJMBOE
5IFSFǰ BSFǰNBOZǰ TQFDJFTǰ JOǰ UIFǰ GBNJMZǰ PGǰ

"OBDBSEJBDFBFǰ JOǰ5IBJMBOEǰCVUǰIBTǰPOMZǰUXPǰTQFDJFTǰBSFǰ
Gluta usitataǰ	8BMM�
ǰ%JOHǰ)PVǰBOEǰGluta lacciferaǰ	1JFSSF
ǰ
%JOHǰ)PVǰUIBUǰXFSFǰQVODUVSFEǰWBSOJTIǰUPǰVTFTǰJOǰQSPDFTTǰ
PGǰ5IBJǰMBDRVFSǰDSBGUXPSLT�ǰ/PXBEBZT
ǰUIFǰMPDBMǰXJTEPNǰPGǰ
UIFǰMBDRVFSǰIBOEJDSBGUTǰGSPNǰWBSOJTIǰPGǰGluta lacciferaǰIBTǰ
FWBOFTDFǰGSPNǰUIFǰ/PSUIFBTUǰBOEǰUIFǰ4PVUIFSOǰPGǰ5IBJMBOE
ǰ
CVUǰCFǰ MFGUǰPWFSǰ JOǰUIFǰ MBDRVFSǰIBOEJDSBGUTǰ GSPNǰWBSOJTIǰ
PGǰGluta usitataǰJOǰUIFǰ/PSUIǰPGǰ5IBJMBOEǰBOEǰJOIFSJUFEǰUPǰ
UIFǰOFXǰHFOFSBUJPOǰXIJDIǰTIPXFEǰUPǰBǰWBMVBCMFǰDVMUVSBMǰ
IFSJUBHF�ǰ5IFǰ-BDRVFSǰWBSOJTIǰXBTǰVTFEǰJOǰUIFǰQSPEVDUJPOǰ
QSPDFTTǰPGǰ5IBJǰ MBDRVFSǰDSBGUXPSLTǰ TVDIǰBT�ǰNBSRVFUSZ
ǰ
HJMEFEǰCMBDLǰ MBDRVFSǰPSǰ-BJǰ3PEǰ/BN
ǰ MBDRVFSXBSFǰBOEǰ
DPWFSJOHǰPGǰUIFǰXPPEǰNBUFSJBM�ǰ5IFǰWBSOJTIǰPGǰGluta usitata 
JTǰ JOTVGųDJFOUǰJOǰOBUVSFǰBOEǰOPUǰTPMEǰBUǰUIFǰNBSLFUǰOPX
ǰ
XIJDIǰSFTVMUFEǰJOǰTIPSUBHFǰPGǰSBXǰNBUFSJBMTǰUPǰCFǰVTFEǰJOǰ
UIFǰMBDRVFSǰIBOEJDSBGUǰQSPDFTTǰBOEǰDBOOPUǰUSBOTGFSǰDVMUVSBMǰ
JOIFSJUBODFǰUPǰUIFǰOFYUǰHFOFSBUJPO�
%JTUSJCVUJPOǰPGǰ-BDRVFSǰ5SFF

Gluta usitataǰPSǰ#VSNFTFǰ MBDRVFSǰ USFFǰPDDVSTǰ
JOǰ3FQVCMJDǰPGǰ *OEJB
ǰ1FPQMFĴTǰ3FQVCMJDǰPGǰ#BOHMBEFTI
ǰ
3FQVCMJDǰPGǰUIFǰ6OJPOǰPGǰ.ZBONBS
ǰ,JOHEPNǰPGǰ5IBJMBOEǰ
BOEǰ-BPǰ1FPQMFĴTǰ%FNPDSBUJDǰ3FQVCMJD�ǰ *OǰUIFǰ5IBJMBOE
ǰ
JUǰ XBTǰ EJTUSJCVUFEǰ JOǰ UXFMWFǰ QSPWJODFTǰ PGǰ /PSUIFSOǰ
SFHJPOǰ JODMVEJOH�ǰ.BFǰ)POHǰ4PO
ǰ$IJBOHǰ.BJ
ǰ$IJBOHǰ3BJ
ǰ
-BNQBOH
ǰ1IBZBP
ǰ/BO
ǰ-BNQIVO
ǰ6UUBSBEJU
ǰ4VLIPUIBJ
ǰ
5BL
ǰ,BNQIBFOHǰ1IFU
ǰ1IJUTBOVMPLǰBOEǰGPVSǰQSPWJODFTǰPGǰ
UIFǰVQQFSǰ/PSUIFBTUFSOǰSFHJPOǰJODMVEJOH�ǰ1IFUDIBCVO
ǰ-PFJ
ǰ
6EPOǰ5IBOJǰBOEǰ/POHǰ,IBJ�
5IFǰSFTFBSDIǰTUVEZǰBOEǰQSPQBHBUJPOǰPGǰ-BDRVSFǰ
5SFF

-BDRVFSǰ5SFFǰ JTǰ Bǰ GPSCJEEFOǰXPPETǰ JOǰ UZQFǰ *ǰ

	HFOFSBMMZǰGPSCJEEFOǰTQFDJFT
ǰBDDPSEJOHǰUPǰ$PVODJMǰPGǰ4UBUFǰ
%FDSFFǰPGǰGPSCJEEFOǰXPPETǰJOǰ����ǰBOEǰ-BDRVFSǰWBSOJTIǰ
JTǰBǰGPSCJEEFOǰGPSFTUǰHPPETǰBDDPSEJOHǰUPǰ3PZBMǰ%FDSFFǰPGǰ
GPSCJEEFOǰ GPSFTUǰ HPPETǰ JOǰ����ǰBOEǰ SFTVMUFEǰXFǰDBOĴUǰ
QVODUVSFǰWBSOJTIFTǰ JOǰUIFǰOBUVSBMǰ GPSFTUǰBOEǰNVTUǰPSEFSǰ
GSPNǰUIFǰOFJHICPSJOHǰDPVOUSJFTǰXIJDIǰUIFSFǰBSFǰQSPEVDFTǰ
OPUǰFOPVHIǰBUǰQSFTFOU�ǰ5IFO
ǰNPTUMZǰ-BDRVFSǰ5SFFTǰXFSFǰ
DVUǰPVUǰGSPNǰUIFǰOBUVSFǰGPSFTUǰBOEǰUIFǰLOPXMFEHFBCMFǰPGǰ
QVODUVSFǰUFDIOJRVFǰOPUǰZFUǰUSBOTGFSǰUPǰUIFǰOFXǰHFOFSBUJPO�ǰ
5IFTFǰ SFTVMUFEǰ JOǰ UIFǰ DSJUJDBMMZǰ TIPSUBHFǰ PGǰ -BDRVFSǰ
WBSOJTIFT�

'PSFTUSZǰ3FTFBSDIǰBOEǰ%FWFMPQNFOUǰ#VSFBV
ǰ3PZBMǰ
'PSFTUǰ%FQBSUNFOUǰSFTQPOEFEǰUIFǰSPZBMǰJEFBǰCZǰTFUUJOHǰVQǰ
UIFǰSFTFBSDIǰBOEǰEFWFMPQNFOUǰQSPKFDUǰPGǰUIFǰ-BDRVFSǰ5SFF�ǰ
5IFZǰTUVEJFEǰQMBOUJOH
ǰTFFEǰTUPDLǰNBOBHFNFOUǰBOEǰWBSJFUBMǰ
JNQSPWFNFOUǰPGǰ-BDRVFSǰ5SFFǰGPSǰEFWFMPQNFOUǰHVJEFMJOFǰ
UPǰQSPNPUFǰUSFFǰQMBOUJOHǰFDPOPNJDBMMZǰGPSǰGBSNFST
ǰXIJDIǰ
XJMMǰCFǰDBVTFǰCFOFųDJBMǰUPǰUIFǰFDPOPNJDǰTZTUFN
ǰBǰOFXǰ
BMUFSOBUJWFǰDBSFFS
ǰJODSFBTFǰSFWFOVF
ǰQSPEVDFǰUIFǰEPNFTUJDǰ
SBXǰNBUFSJBMǰ UPǰIBOEJDSBGUǰ MBDRVFSǰXPSLǰBOEǰ JODMVEJOHǰ
UPǰQSFTFSWJOHǰ UIFǰ JOIFSJUBODFǰ5IBJǰXJTEPNǰBOEǰDVMUVSFǰ
PGǰ-BDRVFSǰWBSOJTIFTǰBOEǰ USBEJUJPOBMǰ MBDRVFSǰDSBGUXPSLǰ
UFDIOJRVFǰVOEFSǰUIFǰ3PZBMǰ*OJUJBUJWF�
5IFJSǰPCKFDUJWFT�

�
ǰ5PǰTUVEZǰ JOǰHFOFUJDǰEJWFSTJUZǰPGǰ UIFǰ-BDRVFSǰ
5SFF�

�
ǰ 5Pǰ TUVEZǰQMBOUT
ǰCSFFEJOHǰ BOEǰ TFFEǰ TUPDLǰ
NBOBHFNFOUǰPGǰUIFǰ-BDRVFSǰ5SFF�

�
ǰ5PǰUIFǰJNQSPWFNFOUǰPGǰ-BDRVFSǰ5SFFǰWBSJFUJFTǰ
UPǰQSPWJEFǰCFUUFSǰRVBMJUZǰJOǰCPUIǰPGǰXPPEǰBOEǰWBSOJTIFTǰ
QSPEVDUTǰGPSǰGPSFTUǰQMBOUBUJPOǰFDPOPNJDBMMZ�ǰ

�
ǰ 5Pǰ TUVEZJOHǰ JOǰNBOBHFNFOUǰ UFDIOJRVFǰPGǰ
-BDRVFSǰ5SFFǰQMBOUBUJPOǰCZǰTJMWJDVMUVSBMǰSFTFBSDI�ǰ
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/BUVSFǰBOEǰ&OWJSPONFOUǰ+PVSOBMǰFEJUPSJBMǰCPBSEǰ
IBWFǰWJTJUFEǰ UIFǰ SFTFBSDIǰQSPKFDUǰ BOEǰIBCJUBUǰ BSFBǰPGǰ
-BDRVFSǰ5SFFǰ JOǰCPUIǰPGǰOVSTFSZǰBOEǰUIFǰOBUVSFǰBUǰ UIFǰ
,BNQIBFOHǰ1IFUǰ4JMWJDVMUVSBMǰ3FTFBSDIǰ4UBUJPOǰCZǰDPVSUFTZǰ
PGǰ ǰ.S�ǰ1SBQBJǰ,IBOOBL
ǰ GPSFTUSZǰ UFDIOJDBMǰPGųDFS
ǰTFOJPSǰ 
QSPGFTTJPOBMǰ MFWFMǰ PSǰ )FBEǰ PGǰ UIFǰ ,BNQIBFOHǰ 1IFUǰ
4JMWJDVMUVSBMǰ3FTFBSDIǰ4UBUJPOǰBOEǰ.BFǰ)VBUǰ4JMWJDVMUVSBMǰ
3FTFBSDIǰ 4UBUJPO
ǰ -BNQBOHǰ QSPWJODFǰ CZǰ DPVSUFTZǰ PGǰ 
.ST�,FBXOBQBǰ,JUUJCBOQBDIB
ǰ GPSFTUSZǰ UFDIOJDBMǰPGųDFS
ǰ
TFOJPSǰ QSPGFTTJPOBMǰ MFWFMǰ PSǰ )FBEǰ PGǰ UIFǰ.BFǰ)VBUǰ
4JMWJDVMUVSBMǰ3FTFBSDIǰ4UBUJPO�ǰ

"Uǰ ,BNQIBFOHǰ 1IFUǰ 4JMWJDVMUVSBMǰ 3FTFBSDIǰ
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PGǰ-BDRVFSǰ5SFFǰXIJDIǰIBTǰCFFOǰEFSJWFEǰGSPNǰUIFǰSPZBMǰ
JEFBǰPGǰ)FSǰ3PZBMǰ)JHIOFTTǰ1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSO�ǰ
*Oǰ ����
ǰ UIFZǰ GPVOEǰ Bǰ MBSHFǰ BNPVOUǰ PGǰ UIFǰ -BDRVFSǰ
5SFFǰHSPXJOHǰ JOǰUIFǰOBUVSBMǰ GPSFTUǰBUǰ.BFǰ/HBPǰOBUJPOBMǰ
QSFTFSWFEǰGPSFTUǰOFBSǰPVSǰTUBUJPOǰBOEǰEFųOFEǰUPǰUIFǰOBUJWFǰ
-BDRVFSǰ5SFFǰDPOTFSWBUJPOǰBSFBǰTJ[Fǰ���ǰ3BJķǰ"GUFSǰUIBU
ǰ
UIFZǰTUBSUFEǰTUVEZJOHǰJOǰQIFOPMPHZ
ǰSFQSPEVDUJPO
ǰQPMMFOǰ
WJBCJMJUZ
ǰUIFǰSFDJQFǰGPSǰBOUIFSǰDVMUVSF
ǰFDPMPHZǰJOǰBTFYVBMǰ
SFQSPEVDUJPOǰBOEǰUJTTVFǰDVMUVSFǰGPSǰTFMFDUǰUIFǰWBSJFUJFTǰPGǰ
HPPEǰCSFFEǰBOEǰIBWFǰBǰMPUǰPGǰWBSOJTIFTǰVOEFSǰUIFǰQSPKFDUǰ
PGǰHFOFUJDǰTUVEZǰBOEǰWBSJFUBMǰJNQSPWFNFOUǰPGǰ-BDRVFSǰ5SFFǰ
GPSǰFDPOPNJDǰGPSFTUǰQMBOUBUJPO�

3FTVMUTǰ PGǰ TUVEJFT
ǰ TIFǰ GPVOEǰ Bǰ TQFDJųDǰ
DIBSBDUFSJTUJDǰPGǰ-BDRVFSǰ5SFFǰJTǰUIFǰTUBNFOǰBOEǰQJTUJMǰDBOǰ
OPUǰCSFFEJOHǰXJUIJOǰUIFǰTBNFǰŴPXFS�ǰ%VSJOHǰUIFǰCSFFEJOHǰ
TFBTPO
ǰ UIFǰŴPXFSTǰPGǰ -BDRVFSǰ5SFFǰXJMMǰCMPPNǰXJUIǰ
QPMMJOBUJPOǰUISPVHIPVUǰUIFǰ��ǰIPVST�ǰ5IFJSǰQPMMFOTǰDBOǰCFǰ
TUPSFEǰGPSǰ��ǰEBZTǰBUǰBǰUFNQFSBUVSFǰPGǰ�ǰr$ǰJOǰWBDVVNǰBOEǰ
ESZ�ǰ&OWJSPONFOUBMǰGBDUPSTǰBGGFDUJOHǰUIFǰWJBCJMJUZǰPGǰQPMMFOǰ
JODMVEFǰMJHIU
ǰUFNQFSBUVSFǰBOEǰUJNFǰPGǰQPMMFOǰDPMMFDUFE�ǰ
4IFǰBMTPǰ GPVOEǰ UIBUǰ UIFSFǰXFSFǰ��ǰ GBDUPSTǰ BSFǰ MJLFMZǰ
TVJUBCMFǰGPSǰDVMUVSFEǰQPMMFOǰBOEǰUIFǰOBUVSFǰPGǰUIFǰQPMMFOǰ
IBTǰWJBCJMJUZǰJOǰMPXǰSBUFǰVOEFSǰUIFǰWBSJPVTǰFOWJSPONFOUBMǰ
GBDUPSTǰGSPNǰQSFMJNJOBSZǰUFTUTǰUPǰUIFǰHFSNJOBUJPOǰPGǰQPMMFOǰ
CZǰVTFEǰTPMVUJPO�
5IFǰQVODUVSFǰUFDIOJRVFǰ

4UVEZǰPOǰQVODUVSFǰUFDIOJRVFǰJOǰ-BDRVFSǰ5SFFǰGPSǰ
TFBSDIJOHǰUIFǰCFTUǰWBSJFUJFTǰPGǰ-BDRVFSǰ5SFFǰUIBUǰIBTǰIJHIǰ
QSPEVDUJWJUZǰBOEǰHPPEǰRVBMJUZǰPGǰWBSOJTI�ǰ5IFǰFYQFSJNFOUBMǰ
NFUIPEǰXBTǰQVODUVSFEǰPOǰUIFǰ���ǰPGǰ-BDRVFSǰ5SFFTǰUIBUǰ
IBTǰHJSUIǰBUǰCSFBTUǰIFJHIUǰ 	����ǰNFUFST�ǰ(#)
ǰNPSFǰUIBOǰ
��ǰDFOUJNFUFSTǰBUǰIJHIǰGSPNǰUIFǰCBTFǰUSFFTǰBQQSPYJNBUFMZǰ 
�ǰNFUFST
ǰEFFQǰUPǰNFSJTUFNǰBOEǰIBTǰ MJOFǰTIBQFǰ MFOHUIǰ 

��ǰDFOUJNFUFST�ǰ5IFǰSFTVMUǰTIPXOǰPOMZǰ�����ǰPGǰUPUBMǰUSFFTǰ
IBTǰUIFǰHPPEǰWBSOJTI�ǰ5IFǰWBSOJTIǰTUPSBHFǰTIPVMEǰIBQQFOǰ
BGUFSǰUIFǰQVODUVSFEǰBCPVUǰ�ǰ�ǰ��ǰEBZTǰCFDBVTFǰJUǰXJMMǰCFǰESZǰ
VQǰPOǰEBZǰ��ǰBOEǰDPNQMFUFEǰPOǰEBZǰ���ǰ5IFǰEJSFDUJPOǰPGǰ
UIFǰQVODUVSFǰTIPVMEǰCFǰUIFǰ8FTUǰBOEǰRVBOUJUZǰPGǰWBSOJTIǰ
XFSFǰEFUFSNJOFEǰCZǰHFOFUJDT
ǰCVUǰOPOTJHOJųDBOUǰXJUIǰHJSUIǰ
TJ[FǰBOEǰIFJHIUǰPGǰUIFǰUSFF�

5IFSFGPSF
ǰJUǰJTǰBǰOFDFTTBSZǰUPǰQSPWJEFǰUIFǰCFTUǰ
WBSJFUJFTǰPGǰ-BDRVFSǰ5SFFǰJOǰUIFǰOBUVSFǰGPSǰCSFFEFST�ǰ.BFǰ
)VBUǰ4JMWJDVMUVSBMǰ3FTFBSDIǰ4UBUJPOǰPGGFSFEǰ UIFǰQSPKFDUǰ 
TVSWFZǰPGǰ-BDRVFSǰ5SFFǰIBCJUBUǰJOǰUIFǰOBUJPOBMǰQSFTFSWFEǰ
GPSFTUǰ GPSǰ UIFǰ HFOFUJDǰ DPOTFSWBUJPOǰ VOEFSǰ UIFǰ SPZBMǰ 
*OJUJBUJWFGPSǰBOǰPQFSBUJPOBMǰQFSJPEǰPGǰUISFFǰZFBSTǰTJODFǰ�����ǰ
5IFZǰTFMFDUFEǰUIFǰCFTUǰWBSJFUJFTǰPGǰ-BDRVFSǰ5SFFǰUPǰCFǰBOǰ
FNFSHFODZǰTPVSDFǰGPSǰWBSOJTIǰQSPEVDUJPOǰCZǰMPDBMǰQFPQMFǰ
QBSUJDJQBUJPO
ǰXIJDIǰDPVMEǰCFǰIFMQGVMǰ JOǰFNQMPZNFOUǰ
DSFBUJPOǰBOEǰTVTUBJOBCMFǰ JODPNFǰUPǰ MPDBMǰDPNNVOJUJFTǰ
JOǰUIFǰGVUVSF�ǰ5IJTǰQSPKFDUǰDPOTJTUTǰUPǰDSFBUFǰUIFǰ4FFEMJOHǰ
4FFEǰ0SDIBSE�ǰ&440ǰPSǰ1SPHFOZǰ5FTUǰ1MBOUBUJPOǰ	)BMGǰTJCǰ
QSPHFOZǰUFTU
ǰGPSǰ&Yǰ�ǰTJUVǰDPOTFSWBUJPOǰPGǰ-BDRVFSǰ5SFFǰBOEǰ
DPMMFDUFEǰUIFǰCFTUǰCSFFEFSTǰUPǰQSPEVDFǰCFUUFSǰTFFETǰBOEǰ
TUVEZJOHǰJOǰWBSJFUBMǰJNQSPWFNFOU�

5IFǰPVUQVUǰPGǰ UIJTǰQSPKFDUǰ DBOǰCFǰIFMQGVMǰ JOǰ 
QSPWJEJOHǰUIFǰHFOFUJDǰTUBCJMJUZǰBOEǰTVQQPSUǰUIFǰCFTUǰWBSJFUZǰ
GPSǰQSPNPUJOHǰQMBOUJOHǰ UIFǰ-BDRVFSǰ5SFFǰ UPǰQVCMJDǰBOEǰ
QSJWBUFǰTFDUPSTǰTVDIǰBTǰ3PZBMǰ'PSFTUǰ%FQBSUNFOU
ǰ5IFǰ'JOFǰ
"SUTǰ%FQBSUNFOU
ǰBSFBTǰPGǰNJMJUBSZǰBOEǰHFOFSBMǰQVCMJDǰ JOǰ
UIFǰGVUVSF�ǰ
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5IFǰNBKPSǰQSPCMFNǰXJUIǰQMBOUJOHǰUIFǰ-BDRVFSǰ
5SFF

5IFǰ BMMFSHFOJDǰ JOǰ -BDRVFSǰ WBSOJTIǰ JTǰ BǰNBJOǰ
QSPCMFNǰ GPSǰ-BDRVFSǰ5SFFǰDPOTFSWBUJPOǰCFDBVTFǰ UIFSFǰ
BSFǰTPNFǰTVCTUBODFTǰ UIBUǰDBVTFǰPGǰ JSSJUBUJPOǰPSǰBMMFSHJDǰ
BOEǰBMTPǰSFTVMUFEǰJOǰBǰTIPSUBHFǰPGǰUIFǰMPDBMǰNFOUPSTǰXJUIǰ 
UIFǰLOPXMFEHFǰPGǰ-BDRVFSǰQVODUVSFǰ UPEBZ�ǰ.PTUǰ MPDBMǰ 
NFOUPSTǰ EFTDFOEFEǰ GSPNǰQFPQMFǰPGǰ 5BJǰ ,IPFOǰXIPǰ
XPVMEOĴUǰ CFǰ BMMFSHJDǰ UIFǰ -BDRVFSǰ WBSOJTIǰ BOEǰPGUFOǰ 
QVODUVSJOHǰJOǰXJOUFS�ǰ"MMFSHJDǰTZNQUPNǰPGǰ-BDRVFSǰWBSOJTIǰ
IBTǰ USBDIFBMǰFEFNBǰPSǰ JNQFUJHPǰBOEǰQFPQMFǰXIPǰIBWFǰ 
BMMFSHJFTǰNVTUǰ CFǰ USFBUFEǰCZǰ Bǰ EPDUPSǰ JNNFEJBUFMZ�ǰ 
5IFSFGPSF
ǰXIFOǰ MPDBMǰQFPQMFǰ GPVOEǰ UIFǰ-BDRVFSǰ5SFFǰ
HSPXJOHǰVQǰPOǰUIFJSǰMBOE
ǰUIFZǰXJMMǰDVUǰPGG�

*Oǰ BEEJUJPO
ǰ BOǰ BOPUIFSǰ QSPCMFNǰ GPSǰ UIFǰ 
DPOTFSWBUJPOǰ JTǰ UIFǰWBOJTIǰUIBUǰXJMMǰCFǰŴPXJOHǰPVUǰBGUFSǰ
QVODUVSJOH�ǰ*UǰCFǰTUPQQFEǰUIFǰMJOLJOHǰPGǰUJTTVF
ǰSPPUJOHǰBOEǰ
EFTUSPZJOHǰDFMMǰNFNCSBOFTǰXIJDIǰXJMMǰCFǰJOIJCJUFEǰBTFYVBMǰ
SFQSPEVDUJWFǰTVDIǰBT�ǰHSBGUJOHǰBOEǰUJTTVFǰDVMUVSF�ǰ5IFǰTUBGGTǰ
PGǰ.BFǰ)VBUǰ4JMWJDVMUVSBMǰ3FTFBSDIǰ4UBUJPOǰUSJFEǰUPǰTPMWFǰUIJTǰ
QSPCMFNǰCZǰVTJOHǰCSPXOǰTVHBSǰNJYFEǰXJUIǰXBUFSǰTDSVCCJOHǰ
POǰUIFǰQVODUVSFǰNBSLǰCVUǰOPUǰTVDDFTTGVMǰOPX�ǰ
#FHJOOJOHǰUPǰ4VDDFTT

3PZBMǰ'PSFTUǰ%FQBSUNFOUǰUSJFEǰESJWJOHǰUIFǰ-BDRVFSǰ
5SFFǰDPOTFSWBUJPOǰUPǰNBJOUBJOǰUIFǰWBMVFǰBOEǰCFBVUZǰPGǰBSUǰ
GPSǰJOIFSJUFEǰ5IBJǰXJTEPN�ǰ5IFZǰBSFǰWBSJFUBMǰ*NQSPWFNFOUǰ
BOEǰBGGPSFTUFEǰPGǰ-BDRVFSǰ5SFFǰBUǰ$IJBOHǰ3BJ
ǰ4VSBUǰ5IBOJǰ
BOEǰ/BLIPOǰ 3BUDIBTJNBǰQSPWJODFǰ GPSǰ QSPEVDJOHǰ UIFǰ 
WBSOJTIFTǰ UPǰTVGųDFǰ JOǰEPNFTUJDǰVTFEǰBOEǰFYQPSUFEǰ UPǰ
$IJOBǰBOEǰ+BQBO�

/PXBEBZT
ǰUIFǰ-BDRVFSǰ5SFFǰDPOTFSWBUJPOǰQSPKFDUǰ
VOEFSǰUIFǰSPZBMǰ JOJUJBUJWFǰCFDPNFǰWJTJCMFǰUPǰBǰTVDDFTTǰ JOǰ
TPPO�ǰ*UǰJTǰIFMQJOHǰQSFTFSWFǰUIFǰCFTUǰRVBMJUZǰPGǰ-BDRVBSǰ5SFFǰ

JOǰ5IBJMBOEǰBOEǰUPǰNBJOUBJOǰ5IBJǰXJTEPNǰJOǰTDJFODFǰPGǰBSUTǰ
BOEǰDSBGUTǰTVDIǰBTǰMBDRVFSǰDSBGUXPSLǰBOEǰMBDRVFSǰXBSFǰUPǰ
SFTQPOEǰUIFǰSPZBMǰUIPVHIUǰPGǰ)FSǰ3PZBMǰ)JHIOFTTǰ1SJODFTTǰ
.BIBǰ$IBLSJǰ4JSJOEIPSO�ǰ.ST�ǰ,FBXOBQBǰ,JUUJCBOQBDIBǰTBJEǰ
UIBUǰĶTIFǰJOUFOEFEǰUPǰDPOTFSWFEǰUIFǰCFTUǰWBSJFUZǰPGǰ-BDRVFSǰ
5SFFǰBOEǰBGGPSFTUFEǰGPSFTUǰQMBOUBUJPOǰUPǰQSPWJEFǰWBSOJTIFTǰ
UPǰTVGųDJFOUǰQVCMJDǰEFNBOEķ
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ðøąđìýĕì÷ĕéšøĆïÖćø÷Ö÷ŠĂÜÝćÖîćîćðøąđìýüŠćöĊýĉúðüĆçîíøøöìĊęöĊđĂÖúĆÖþèŤēééđéŠîǰĒúąđðŨîđÿîŠĀŤĔĀšÖĆïßćêĉĕì÷ǰ
ÖúŠćüĕéšüŠćÙüćöÜéÜćö×ĂÜýĉúðąĕì÷îĆĚîǰúšüîĒúšüĒêŠđðŨîÜćîìĊęúąđĂĊ÷éĒúąðøąèĊêǰÿąìšĂîĔĀšđĀĘîëċÜõĎöĉðŦââćìĊęìøÜÙčèÙŠćǰ 
ĒúąđĂÖúĆÖþèŤ×ĂÜýĉúðąĕì÷ìĊęÜéÜćöĕöŠöĊßćêĉĔéđĀöČĂîǰĒúąÜćîòŘöČĂ×ĂÜĕì÷ĕéšĔßš÷ćÜÝćÖêšîĕöšßîĉéĀîċęÜìĊęßČęĂüŠćǰĶêšîøĆÖķ  
öćĔßšĔîÖćøÿøšćÜÿøøÙŤÜćîýĉúðşĂ÷ŠćÜĀîċęÜ×ĂÜĕì÷ǰàċęÜöĊöćĒêŠēïøćèǰĶÜćîøĆÖķǰÝĆéĂ÷ĎŠĔîĀöüéĀöĎŠßŠćÜÿĉïĀöĎŠđóøćąÿćöćøë 
îĞćĕðĔßšĕéšĀúć÷Ē×îÜĒúąĔîǰĶÜćîøĆÖķǰ ĕéšĔßšîĞĚć÷ćÜ×ĂÜêšîøĆÖđðŨîüĆêëčéĉïĀúĆÖĀøČĂđðŨîüĆÿéčðŦÝÝĆ÷ìĊęÿĞćÙĆâǰ ēé÷ĔßšîĞĚć÷ćÜ 
ìćđÙúČĂïïîóČĚîĒúšüêÖĒêŠÜéšü÷ÖćøðŗéìĂÜÙĞćđðúüǰĀøČĂ×ĊéđðŨîúüéúć÷ǰĒúąòŦÜÿĊǰ đ×Ċ÷îÿĊǰðøąéĆïöčÖĀøČĂÖøąÝÖàċęÜöĊ
üĉíĊÖćøìĊęĒêÖêŠćÜÖĆîĕðǰĒêŠìčÖüĉíĊÖćøĕéšĒÿéÜëċÜõĎöĉðŦââćìĊęîĞćÙčèÿöïĆêĉóĉđýþ×ĂÜ÷ćÜøĆÖöćĔßšðøąē÷ßîŤĔĀšđÖĉéđðŨîÜćîýĉúðąǰ 
àċęÜÿČïìĂéÖĆîöćêĆĚÜĒêŠēïøćèǰĒúąđðŨîÿĉęÜìĊęĒÿéÜëċÜđĂÖúĆÖþèŤÙüćöđðŨîĕì÷ìĊęÜéÜćöĒúąìøÜÙčèÙŠćǰĀîċęÜĔîöøéÖõĎöĉðŦââć
ìĊęîŠćĂîčøĆÖþŤĕüšǰ

ĔîēĂÖćÿîĊĚǰ ÖĂÜïøøèćíĉÖćøüćøÿćøíøøößćêĉĒúą
ÿĉęÜĒüéúšĂöǰ×Ă×ĂïÙčèǰéø�ýĉøĉßĆ÷ǰĀüĆÜđÝøĉâêøąÖĎúǰñĎšđßĊę÷üßćâǰ
đÞóćąéšćîüĉì÷ćýćÿêøŤÖćøĂîčøĆÖþŤǰ ÿĞćîĆÖóĉóĉíõĆèæÿëćîǰ
ÖøöýĉúðćÖøǰìĊęĔĀšđÖĊ÷øêĉóĎéÙč÷ÿĆöõćþèŤǰ đÖĊę÷üÖĆïÖćøĂîčøĆÖþŤ 
ÜćîøĆÖĔîýĉúðąĕì÷ǰ ìŠćîđðŨîđú×ćîčÖćøÙèąìĞćÜćîēÙøÜÖćø 
ýċÖþć÷ćÜøĆÖĔĀâŠđóČęĂĂîčøĆÖþŤõĎöĉð Ŧââćĕì÷ǰ ĂĆîđîČęĂÜöćÝćÖ
óøąøćßéĞćøĉÿöđéĘÝóøąđìóøĆêîøćßÿčéćĄǰÿ÷ćöïøöøćßÖčöćøĊǰ 
ĒúąđðŨîñĎšđßĊę÷üßćâĔîéšćîÖćøĂîčøĆÖþŤĒúąüĉđÙøćąĀŤēïøćèüĆêëčÿëćî 
ēé÷üĉíĊìćÜüĉì÷ćýćÿêøŤǰàċęÜÖĂÜïøøèćíĉÖćø×Ă×ĂïóøąÙčèìŠćîöćǰ 
èǰēĂÖćÿîĊĚǰ Ēúą×ĂîĞćÿćøąÝćÖÖćøÿĆöõćþèŤöćđøĊ÷ïđøĊ÷ÜđÿîĂ 
ñĎšĂŠćîêŠĂĕð
ÙüćöÿĞćÙĆâ×ĂÜǰĶ÷ćÜøĆÖķǰÖĆïÜćîýĉúðşĕì÷

÷ćÜøĆÖđðŨî÷ćÜĕöšìĊęĕéšÝćÖÖćøđÝćąĀøČĂÖøĊéÝćÖêšîøĆÖǰ
àċęÜđðŨîêšîĕöšĔîüÜýŤöąöŠüÜǰöĊéšü÷ÖĆîĀúć÷ßîĉé÷ćÜøĆÖđöČęĂÖøĊéĔĀöŠėǰ
îĞĚć÷ćÜÝąöĊÿĊîĞĚćêćúĂŠĂîǰ ëšćðúŠĂ÷ìĉĚÜĕüšĔĀšëĎÖĒÿÜĒúąĂćÖćýǰ
ÿĊÝąđ×šö×ċĚîĂ÷ŠćÜøüéđøĘüÝîđðúĊę÷îđðŨîÿĊéĞćǰ đîČęĂÜÝćÖîĞĚć÷ćÜ

đÖĉéðäĉÖĉøĉ÷ćĂĂÖàĉđéßĆîǰìĞćĔĀšîĞĚć÷ćÜøĆÖđðŨîÿĊéĞćǰÖćøĔßšðøąē÷ßîŤ
÷ćÜøĆÖöĊöćîćîĒúšüǰÖüŠćǰ�
���ǰðŘǰÙîìĊęĂćýĆ÷Ă÷ĎŠĔîõĎöĉõćÙđĂđßĊ÷ĕéš
îĞć÷ćÜøĆÖöćĔßšðøąē÷ßîŤĔîÖćøđÙúČĂïñĉüüĆêëčđóČęĂðŜĂÜÖĆîĕöŠĔĀšđîČĚĂ
üĆÿéčñčÖøŠĂîĒúąĔßšĔîÖćøêÖĒêŠÜñĉü×ĂÜüĆêëčǰéø�ýĉøĉßĆ÷ǰÖúŠćüëċÜÙüćö
ÿĞćÙĆâǰĶ÷ćÜøĆÖķǰĔîÜćîýĉúðşĕì÷üŠćǰ

ƯďėĤİċĜĴċĖĒĎğęĥõĄĦčĳþʀĖĦûėĥõĳčõĦėęûėĥõ
ďɶĈċġûĕĦĉĥĹûıĉɿĞĕĥĖċěĦėěĈĩĞīĎİčīĸġûĕĦĊĪûĞĕĥĖęĒĎĬėĩ�ĞĬĲöċĥĖ�
ġĖĬČĖĦ�ČčĎĬėĩ�ėĥĉčĲõĞĨčċėʃ�üčõėĤċĥĸûďʅüüĬĎĥčĖĦûėĥõİďʇč�čĽĹĦĖĦû�
ċĩĸĴĈʀĕĦüĦõĉʀčėĥõĳğāɿ�ĳþʀĳčõĦėİøęīġĎĐĨěěĥĉĊĬ�ıęĤĉõıĉɿûİøėīĸġû
ĳþʀĉɿĦûĶ�ċĥĹûöġûĳþʀďėĤüĽĦěĥč�ıęĤûĦčĜĨęďɾğęĦõğęĦĖęĥõĝćĤ�
İþɿč�ûĦčċĦûĞĊĦďʅĉĖõėėĕ�ĉõıĉɿûĳčĒėĤėĦþěĥû�ěĨğĦė�ıęĤ
ĒėĤġĬĲĎĞĊ�ĳþʀİďʇčõĦěĳčõĦėďėĤĈĥĎõėĤüõ�ĳğʀĕĩøěĦĕûĈûĦĕ
ıęĤøûċč�ıęĤċĩĸĞĽĦøĥāøīġ�ĞĤċʀġčİġõęĥõĝćʃċĦûĜĨęďõėėĕ�
öġûĴċĖċĩĸĕĩøĬćøɿĦĖĨĸûư�

ēé÷ǰÖĂÜïøøèćíĉÖćø

ÿČïÿćîǰ
ĶÜćîøĆÖķ

ĂîčøĆÖþŤđĂÖúĆÖþèŤÙüćöđðŨîĕì÷
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-LEMGLE�Ä*?AOSCP�AP?DRUMPIÅ
RM�.PCQCPTC�2F?G�$MJI�!SJRSPC
CZǰ&EJUPSJBMǰ#PBSE

5IBJMBOEǰIBTǰMPOHǰCFFOǰJOUFSOBUJPOBMMZǰBENJSFEǰBTǰBOǰVOJRVFǰBOEǰPVUTUBOEJOHǰDVMUVSBMǰDPVOUSZǰ
BUUSBDUJOHǰ GPSFJHOFST�ǰ5IFǰFYRVJTJUFǰ5IBJǰBSUTǰBSFǰǰ SFŴFDUTǰ JUTǰIJHIMZǰWBMVFEǰGPMLǰXJTEPNǰBOEǰVOJRVFMZǰ
CFBVUJGVMǰ DIBSBDUFSJTUJD�ǰ$FSUBJOǰ5IBJǰ DSBGUXPSLǰVTJOHǰ SFTJOǰ GSPNǰBǰ TQFDJųDǰ USFFǰDBMMFEǰĶUPOǰ SBLķ  
	CMBDLǰ MBDRVFSǰUSFF
ǰIBTǰDSFBUFEǰUIFǰBSUǰPGǰĶ)BBO�-VDLķǰ 	MBDRVFSǰDSBGUXPSL
ǰTJODFǰUIFǰBODJFOUǰUJNFT�ǰ 
5IFǰMBDRVFSǰDSBGUXPSLǰJTǰDMBTTJųFEǰJOUPǰUIFǰ5FOǰ$SBGUTǰCFDBVTFǰJUǰDBOǰBQQMZǰUPǰTFWFSBMǰLJOETǰPGǰBSUXPSLT�ǰ
*UǰVTFTǰSFTJOǰPGǰCMBDLǰMBDRVFSǰUSFFTǰBTǰBǰNBJOMZǰSBXǰNBUFSJBMǰPSǰBOǰJNQPSUBOUǰGBDUPSǰUPǰDPBUǰDSBGUXPSLĴTǰ
TVSGBDFǰCFGPSFǰEFDPSBUJOHǰXJUIǰHPMEǰ MFBGǰHJMEJOH
ǰFUDIJOHǰ JOǰQBUUFSOT
ǰ TUBJOJOHǰPSǰQBJOUJOHǰXJUIǰDPMPS
ǰ 
PSǰBEPSOJOHǰXJUIǰQFBSMǰPSǰUJOZǰNJSSPST�ǰ"MUIPVHIǰUIFSFǰBSFǰWBSZǰNFUIPETǰPGǰMBDRVFSǰIBOEJDSBGUǰNBLJOH
ǰ
FWFSZǰNFUIPEǰSFŴFDUTǰ5IBJǰGPMLǰXJTEPNǰBQQMJFEǰTQFDJųDǰRVBMJUZǰPGǰCMBDLǰMBDRVFSǰUSFFǰSFTJOǰVTJOHǰJOǰBSUXPSLǰ
TJODFǰUIFǰBODJFOUǰUJNF�ǰ5IJTǰSFWFBMTǰUIFǰFYRVJTJUFMZǰWBMVBCMFǰ5IBJǰJEFOUJUZǰBOEǰǰJOUFMMFDUVBMǰJOIFSJUBODFǰ
XPSUIZǰPGǰMBDRVFSǰDSBGUXPSLǰUIBUǰTIPVMEǰCFǰǰQSFTFSWFE�ǰ

5IFǰ FEJUPS JBMǰ CPBSEǰ PGǰ UIFǰ /BUVSFǰ BOEǰ
&OWJSPONFOUǰ +PVSOBMǰXPVMEǰ MJLFǰ UPǰ UIBOLǰ%S�ǰ 4JSJDIBJǰ
8BOHDIBSPFOUSBLVMǰXIPǰIPOPSFEǰVTǰXJUIǰBOǰJOUFSWJFXǰ
BCPVUǰ1SFTFSWJOHǰ-BDRVFSǰDSBGUXPSLǰJOǰ5IBJǰ"SU�ǰ)FǰJTǰBOǰ
FYQFSUǰJOǰUIFǰųFMEǰPGǰQSFTFSWBUJPOǰBOEǰBOBMZTJTǰPGǰBODJFOUǰ
BSUJGBDUTǰCZǰTDJFOUJųDǰNFUIPE
ǰ0GųDFǰPGǰ/BUJPOBMǰ.VTFVNT
ǰ
'JOFǰ"SUTǰ%FQBSUNFOU
ǰBOEǰBMTPǰBǰTFDSFUBSZǰPOǰUIFǰXPSLǰ
DPNNJUUFFǰGPSǰUIFǰ-BDRVFSǰ$SBGUXPSLǰ&EVDBUJPOBMǰ1SPKFDUǰ
UPǰ1SFTFSWFǰ5IBJǰ8JTEPNǰGPMMPXJOHǰǰUIFǰ3PZBMǰ*EFBǰPGǰ)�3�)�ǰ
1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSO�
*NQPSUBODFǰPGǰĶ-BDRVFSǰ$SBGUXPSLķǰJOǰ5IBJǰ"SU

-BDRVFSǰSFTJOǰJTǰBǰXPPEǰSFTJOǰPCUBJOFEǰCZǰUBQQJOHǰ
PSǰTMBTIJOHǰCMBDLǰMBDRVFSǰUSFFT�ǰ5IJTǰUSFFǰ JTǰTBNFǰGBNJMZǰ
PGǰNBOHPFT�ǰ8IFOǰCMBDLǰMBDRVFSǰUSFFTǰBSFǰOFXMZǰTMBTIFE
ǰ
JUTǰSFTJOǰQSFTFOUTǰMJHIUǰCSPXOǰDPMPS�ǰ *GǰUIFǰSFTJOǰJTǰMFGUǰ JOǰ
UIFǰTVOMJHIU
ǰ JUTǰDPMPSǰSBQJEMZǰEBSLFOTǰBOEǰUIFOǰUVSOTǰUPǰ
CMBDLǰDPMPS�ǰ4VDIǰSFTJOǰCFDPNFTǰCMBDLǰDPMPSǰCFDBVTFǰPGǰBOǰ 

PYJEBUJPOǰ SFBDUJPOǰQSPDFTT�ǰ "TJBOǰQFPQMFǰIBWFǰVTFEǰ
UIFǰ SFTJOǰDPBUJOHǰXPPEǰBOEǰPUIFSǰNBUFSJBMTǰ UPǰQSFWFOUǰ
EFDPNQPTJUJPOǰBOEǰBMTPǰEFDPSBUJOHǰTVSGBDFTǰPGǰWBSJPVTǰ
VUFOTJMT�ǰ"Tǰ%S�ǰ4JSJDIBJǰTUBUFEǰUIFǰJNQPSUBODFǰPGǰMBDRVFSǰ
DSBGUXPSLǰJOǰ5IBJǰBSUXPSLǰBTǰGPMMPXT�ǰ

Ķ5IBJMBOEǰIBTǰ GPVOEǰFWJEFODFǰPGǰ UIFǰ MBDRVFSǰ
SFTJOǰ VUJMJ[BUJPOǰ JOǰ HPMEǰ MFBųOHǰ TJODFǰ UIFǰ%WBSBWBUJǰ 
QFSJPEǰ UISPVHIǰ UIFǰ -PQCVSJ
ǰ 4VLIPUIBJ
ǰ "ZVEUIBZB
ǰ
5IPOCVSJǰBOEǰ3BUUBOBLPTJOǰQFSJPET
ǰVOUJMǰUIFǰQSFTFOUǰEBZ�ǰ 
5IFǰ SFTJOǰ JTǰFYUSBDUFEǰ GSPNǰ MBSHFǰCMBDLǰ MBDRVFSǰ USFFTǰ
BOEǰVTFEǰ UPǰDPBUǰPCKFDUTǰBOEǰEFDPSBUFǰVUFOTJMTǰVTFEǰ
JOǰEBJMZǰ MJGFǰBOEǰVTFEǰ JOǰBǰWBSJFUZǰPGǰBSUXPSLT
ǰ TVDIǰBTǰ
BSDIJUFDUVSBMǰ EFDPSBUJPOTǰ JOǰQBMBDFT
ǰ DBUIFESBMTǰ BOEǰ
UFNQMFǰIBMMT�ǰ5IFǰSFTJOǰJTǰBMTPǰVTFEǰBTǰHMVFǰJOǰBUUBDIJOHǰ
UJOZǰNJSSPSTǰ GPSǰ HPPEǰ GPSUVOF
ǰCFBVUZǰ BOEǰEVSBCJMJUZ�ǰ 
*NQPSUBOUMZ
ǰUIFTFǰXPSLTǰSFŴFDUǰUIFǰVOJRVF
ǰRVBMJUJFT
ǰBOEǰ
WBMVFǰPGǰ5IBJǰBSUXPSL�ķǰ
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ÝćÖÙčèÿöïĆêĉ×ĂÜ÷ćÜøĆÖîĆĚîǰ éø�ýĉøĉßĆ÷ǰ đóĉęöđêĉöü Šćǰ
ĶÙčèúĆÖþèą×ĂÜ÷ćÜøĆÖÝąđðŨî÷ćÜđĀîĊ÷üǰöĊÙčèÿöïĆêĉÿćöćøë÷ċé
đÖćąĒúąđÙúČĂïóČĚîñĉüĕéšéĊǰñĉüÝąöĆîüćüǰ đöČęĂ÷ćÜøĆÖĒĀšÜĒúšüǰÝąìî 

êŠĂÿõćóĒüéúšĂöǰìîêŠĂÿćøđÙöĊìĆĚÜÖøéĒúąéŠćÜǰìîêŠĂÿĉęÜêŠćÜėǰ 
ëšćÝąĀćÿĉęÜĔéöćìéĒìî÷ćÜøĆÖìĊęöĊÙčèÿöïĆêĉÙúšć÷ĀøČĂđĀöČĂîÖĆîîĆĚîǰ
ÙÜĀćĕöŠĕéšĀøČĂĕöŠöĊĂąĕøìĊęÝąöćìéĒìî÷ćÜøĆÖĕéš���ķǰìĞćĔĀš÷ćÜøĆÖ 
đðŨîüĆÿéčðŦÝÝĆ÷ÿĞćÙĆâ×ĂÜÖćøÿøšćÜÿøøÙŤÜćîýĉúðşĕì÷Āúć÷ðøąđõìǰ
ìĆĚÜÜćîÿëćðŦê÷Öøøöǰ ðøąêĉöćÖøøöǰ ÝĉêøÖøøöǰ ðøąèĊêýĉúðşǰ
ĒúąĀĆêëÖøøöǰúšüîĒúšüĒêŠđðŨîÜćîðøąèĊêýĉúðşìĊęÿćöćøëìĞćĕéš
Āúć÷úĆÖþèąǰđßŠîǰÖćøđ×Ċ÷îúć÷øéîĞĚćǰÖćøðøąéĆïöčÖǰÖćøðøąéĆï
ÖøąÝÖǰĒúąÖćøúÜøĆÖđ×Ċ÷îúć÷ÖĞćöąúĂǰđðŨîêšî
ÙüćöĒêÖêŠćÜ×ĂÜǰĶÿć÷óĆîíčŤĒúąîĞĚć÷ćÜøĆÖķǰðøąđìý
õĎöĉõćÙđĂđßĊ÷

ßîßćêĉĔîĒëïõĎöĉõćÙđĂđßĊ÷ĕé šøĎ šÝĆÖîĞć÷ćÜøĆÖöćĔß š
ðøąē÷ßîŤöćîćîĀúć÷óĆîðŘöćĒúšüǰéĆÜÝąđĀĘîĕéšÝćÖðøąüĆêĉýćÿêøŤ
×ĂÜðøąđìýÝĊîìĊęöĊÖćøĔßš÷ćÜøĆÖöćêĆĚÜĒêŠǰ�
���ǰÖüŠćðŘǰßćüÝĊîĕéšĔßš
÷ćÜøĆÖēé÷ÖøĊéÝćÖßĆĚîđðúČĂÖ×ĂÜêšîøĆÖđóČęĂîĞćöćìćđÙøČęĂÜĔßšǰðøąéĆï
ýĉúðÖøøöǰđöČęĂëċÜÿöĆ÷øćßüÜýŤđàĊę÷ǰøĆÖÿéĕéšëĎÖĔßšđðŨîđÙøČęĂÜïøøèćÖćøǰ
ĒúąđöČęĂÿöĆ÷øćßüÜýŤēÝüǰ đøĉęööĊÖćøđóćąðúĎÖêšîøĆÖǰ ēé÷ñĎšðúĎÖîĆĚî 
êšĂÜđÿĊ÷õćþĊĒÖŠøĆåĂ÷ŠćÜöćÖǰßŠćÜòŘöČĂĔîĒêŠúąÿöĆ÷ĕéšìĉĚÜñúÜćî
ìĊęðøąèĊê×ĂÜêîĕüšđðŨîĀöČęîėǰ ßĉĚîǰ ÝîÖúć÷đðŨîÿĆâúĆÖþèŤĒĀŠÜ
üĆçîíøøöðøąđõìĀîċęÜÿŠüîðøąđìýâĊęðčśîǰ ÜćîøĆÖĔîßŠüÜĒøÖĕéšøĆï
ĂĉìíĉóúöćÝćÖðøąđìýÝĊîǰĒúąÙŠĂ÷ėǰóĆçîćòŘöČĂĒúąðøąÿïÖćøèŤ 
ĔîĒêŠúąóČĚîìĊęǰ ÝîĔîÿöĆ÷đĂēéąǰ 	&EPǰQFSJPE
ǰ ĕéšöĊÖćøðúĎÖêšîøĆÖ
öćÖ×ċĚîǰĒúąÜćîøĆÖĕéšëĎÖóĆçîćìćÜđìÙîĉÙêŠćÜėǰđóĉęööćÖ×ċĚî

éø�ýĉøĉßĆ÷ǰĕéšĂíĉïć÷đÖĊę÷üÖĆïêšî÷ćÜøĆÖ×ĂÜĒêŠúąðøąđìýüŠćǰ
ĶêšîøĆÖĔîðøąđìýÝĊîĒúąâĊęðčśîđðŨîÿć÷óĆîíčŤĒÖîöĂǰÿŠüîðøąđìýĕì÷
ĒúąÿćíćøèøĆåĒĀŠÜÿĀõćóđöĊ÷îöćǰ êšîøĆÖđðŨîÿć÷óĆîíč ŤÖúĎêćǰ
ÿŠüîÙčèÿöïĆêĉ×ĂÜîĞĚć÷ćÜðøąđìýĕì÷ĒúąðøąđìýâĊęðčśîǰöĊēÙøÜÿøšćÜ
ìćÜđÙöĊìĊęĔÖúšđÙĊ÷ÜÖĆîöćÖǰĒêŠîĞĚć÷ćÜ×ĂÜðøąđìýâĊęðčśîÝąĒĀšÜđøĘüÖüŠć 
ĒúąÖćøĔßšîĞĚć÷ćÜĔîÜćîĀĆêëÖøøöǰ êšĂÜîĞćîĞĚć÷ćÜöćÖøĂÜđóČęĂ 

ĔĀšĕéšîĞĚć÷ćÜìĊęĕöŠöĊÖćøđÝČĂðîÝćÖÿĉęÜêŠćÜėǰ đßŠîǰ đðúČĂÖĕöšǰ ĔîÖćøìĞć
ĀĆêëÖøøö×ĂÜðøąđìýĕì÷ǰÝĊîǰĒúąâĊęðčśîǰöĊĀúĆÖÖćøđĀöČĂîÖĆîǰĒêŠ
ĔîÿŠüîðúĊÖ÷ŠĂ÷ÝąĒêÖêŠćÜÖĆîǰēé÷đÞóćąđøČęĂÜđìÙîĉÙķ
õĎöĉðŦââć×ĂÜßŠćÜøĆÖĕì÷éšćîüĉì÷ćýćÿêøŤ

ÖćøýċÖþć÷ćÜøĆÖìćÜüĉì÷ćýćÿêøŤǰìĞćĔĀšìøćïÙčèÿöïĆêĉ
ìĊęēééđéŠîĒúąÝĞćđóćą×ĂÜ÷ćÜøĆÖǰ ēé÷ǰéø�ýĉøĉßĆ÷ǰ đðŨîñĎšđßĊę÷üßćâ
ĒúąĕéšýċÖþćéšćîîĊĚēé÷đÞóćąǰĶêćöíøøößćêĉ×ĂÜ÷ćÜøĆÖÝąĒĀšÜßšćǰ 
ÖøąïüîÖćøĒĀšÜ×ĂÜ÷ćÜøĆÖđÖĉéÝćÖÿćøĔî÷ćÜøĆÖìĞćðäĉÖĉøĉ÷ć 
ìćÜđÙöĊǰ ēé÷öĊĂĂÖàĉđÝîĒúąÙüćößČĚîđðŨîêĆüđøŠÜǰ đÖĉéđßČęĂöêŠĂÖĆî 

đðŨîēöđúÖčúìĊęöĊēÙøÜÿøšćÜĔĀâŠ×ċĚîǰ îĞĚćĀîĆÖēöđúÖčú×ĂÜ÷ćÜøĆÖ

đóĉęööćÖ×ċĚîǰ ÝċÜìĞćĔĀš÷ćÜøĆÖđðúĊę÷îÿëćîąÝćÖ×ĂÜđĀúüĀîČé
đðŨîôŗúŤöĒ×ĘÜǰ ĒúąđÖĉéđðŨîēÙøÜÿøšćÜúĆÖþèąđðŨîøŠćÜĒĀǰìĞćĔĀš
÷ćÜøĆÖìĊęĒ×ĘÜêĆüĒú šüöĊÙüćöÙÜìîǰ ĕö Šúąúć÷ĔîêĆüìĞćúąúć÷ǰ 
đð ŨîÙčèÿöïĆêĉìĊę ēééđé Šî×ĂÜ÷ćÜøĆÖ ǰ Ēúąë š ć đø Š Ü ĔĀ š÷ćÜøĆÖ 

ĒĀšÜđøĘü×ċĚîǰ ÝąóïüŠćÙčèÿöïĆêĉĔîÖćø÷ċéđÖćąđîČĚĂüĆÿéčĔîøą÷ąÿĆĚî 

ÝąĔÖúšđÙĊ÷ÜÖĆï÷ćÜøĆÖìĊęĒĀšÜêćöíøøößćêĉǰ ĒêŠĔîøą÷ą÷ćüÝąĕöŠ
éĊđìŠćðúŠĂ÷ĔĀš÷ćÜøĆÖĒĀšÜđĂÜêćöíøøößćêĉǰ ÖćøìĊę÷ćÜøĆÖĒĀšÜßšć 
ÝąìĞćĔĀš÷ćÜøĆÖÿćöćøëàċöđ×šćĕðĔîđîČĚĂüĆÿéčĕéšöćÖÖüŠćǰ đóĉęöĒøÜ÷ċé
đÖćąÖĆïđîČĚĂüĆÿéčĕéšöćÖ÷ĉęÜ×ċĚîķ

ëċÜĒöšüŠć÷ćÜøĆÖÝąöĊÙčèÿöïĆêĉÙÜìîêŠĂÿõćóĒüéúšĂöǰ
ìîêŠĂÖćøÖĆéÖøŠĂî×ĂÜÖøéǰ ĒúąéŠćÜǰ ĒêŠÖĘÿćöćøëđÿČęĂöÿõćó 
đöČęĂëĎÖĒééëĎÖòîđðŨîđüúćîćîǰ ĶïćÜÙøĆĚÜóïüŠćêĆüÜćîøĆÖÝą 

ÙÜÿõćóĂ÷ĎŠĕéšǰ ĒêŠüĆÿéčìĊęøĆÖìćđÙúČĂïĂ÷ĎŠǰ đßŠîǰ ĕöšǰðĎîǰĀøČĂēúĀą
ÝąđÖĉéÖćøđÿČęĂöÿõćóĕðǰ ÜćîøĆÖðøąÖĂïéšü÷Āúć÷×ĆĚîêĂîǰ 
ēé÷öĊÖćøđêøĊ÷öóČĚîĒúąúÜøĆÖĀúć÷ßĆĚîǰ đóČęĂĔĀšĕéšóČĚîñĉüìĊęđøĊ÷ïǰ 
ÖŠĂîÝąêÖĒêŠÜúüéúć÷ķǰüĉíĊÖćøúÜøĆÖǰßŠćÜøĆÖÝąöĊÖćøúÜøĆÖĂ÷ŠćÜîšĂ÷ǰ
�ǰßĆĚîǰ ÙČĂǰ úÜÿöčÖĀ÷ćïǰÿöčÖúąđĂĊ÷éĀøČĂÿöčÖĂŠĂîǰúÜøĆÖǰ Ēúą
øĆÖđÜćǰàċęÜóČĚîßĆĚîĒøÖėǰÝąúÜéšü÷øĆÖÿöčÖǰ øĆÖÿöčÖìĞćÝćÖÖćøñÿö
üĆÿéčđ×šćĕðĔî÷ćÜøĆÖđóČęĂĔĀšöĊđîČĚĂǰ đßŠîǰ ñÿöñÜ×ĊĚđëšćÝćÖÖćøđñć
ĔïêĂÜĒĀšÜǰ ñÜëŠćîÝćÖÖąúćöąóøšćüǰ đðŨîêšîǰĶÿĆéÿŠüîĔîÖćø
ñÿöÝą×ċĚîĂ÷Ď ŠÖĆïĒêŠúąÿÖčúßŠćÜĒêÖêŠćÜÖĆîĕðǰ ĕöŠöĊÖćøïĆîìċÖ
ĕüšđðŨîĀúĆÖåćîǰ ēé÷êćöĀúĆÖÿćÖú×ĂÜÖćøĂîčøĆÖþŤýĉúðēïøćè
üĆêëčĒúąēïøćèÿëćîǰêšĂÜÙÜøĎðìøÜđéĉöǰìĆĚÜüĉíĊÖćøĒúąüĆÿéčđéĉöǰ 
đöČęĂĕöŠöĊÖćøïĆîìċÖĕüšÝċÜđðŨîðŦâĀćìĊęîĆÖĂîčøĆÖþŤêšĂÜýċÖþćđóČęĂĀćüĉíĊìĊę
ĔßšĔîÖćøìĞćýĉúðēïøćèüĆêëčķ

éø�ýĉøĉßĆ÷ǰĀüĆÜđÝøĉâêøąÖĎú 
ñĎšđßĊę÷üßćâđÞóćąéšćîüĉì÷ćýćÿêøŤÖćøĂîčøĆÖþŤǰ
ÿĞćîĆÖóĉóĉíõĆèæÿëćîǰ 
ÖøöýĉúðćÖø
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0OǰUIFǰRVBMJUJFTǰPGǰ MBDRVFS
ǰ%S�ǰ4JSJDIBJǰ GVSUIFSǰ
BEEFE
ǰ“The characteristics of lacquer resin include its  

WJTDPTJUZ
ǰBEIFTJWFOFTTǰBOEǰWBSOJTI�ǰ5IFǰDPBUFEǰTVSGBDFǰ
shines when dry out and can be resistant in certain 

FOWJSPONFOU
ǰ CPUIǰ BDJEǰ BOEǰ BMLBMJOFǰ DPOEJUJPOT�ǰ 
*UTǰQSPQFSUZǰ DBOOPUǰ ǰ SFQMBDFǰ ǰXJUIǰBOZUIJOHķǰ)FODF
ǰ
MBDRVFSǰ JTǰBOǰ JNQPSUBOUǰNBUFSJBMǰ GBDUPSǰ JOǰDSFBUJOHǰNBOZǰ
LJOETǰPGǰ5IBJǰBSUXPSLT
ǰ JODMVEJOHǰBSDIJUFDUVSF
ǰTDVMQUVSF
ǰ
QBJOUJOH
ǰSFųOFǰBSUTǰBOEǰIBOEJDSBGUT�ǰ5IFTFǰSFųOFǰBSUXPSLTǰ
BSFǰQSFTFOUFEǰ JOǰNBOZǰ GPSNT
ǰ TVDIǰBTǰĶMBJǰ SPEǰOBNķ 
	HJMEFEǰCMBDLǰMBDRVFS

ǰNPUIFS�PG�QFBSMǰ JOMBZT
ǰEFDPSBUJWFǰ
NJSSPSTǰBOEǰ5IBJǰMJOFǰESBXJOHT�ǰ
%JGGFSFOUǰ7BSJFUJFTǰPGǰ-BDRVFSǰ5SFFTǰBOEǰ3FTJOǰ
JOǰ"TJB

1FPQMFǰ JOǰ"TJBǰIBWFǰLOPXOǰBCPVUǰVUJMJ[BUJPOǰPGǰ
MBDRVFSǰSFTJOǰGPSǰTFWFSBMǰUIPVTBOEǰZFBST�ǰ*OǰUIFǰIJTUPSZǰPGǰ
$IJOB
ǰ MBDRVFSǰIBTǰCFFOǰVTFEǰPWFSǰ�
���ǰZFBST�ǰ$IJOFTFǰ
IBTǰTMBTIFEǰSFTJOǰGSPNǰUIFǰCBSLǰPGǰMBDRVFSǰUSFFTǰBOEǰVTFEǰ
UPǰEFDPSBUFǰVUFOTJMTǰBOEǰBSUXPSLT�ǰ%VSJOHǰUIFǰ9JBǰ%ZOBTUZ
ǰ
SBXǰMBDRVFSǰSFTJOǰXBTǰVTFEǰBTǰUSJCVUF
ǰBOEǰEVSJOHǰUIFǰ;IPVǰ
%ZOBTUZ
ǰQFPQMFǰCFHBOǰDVMUJWBUJOHǰMBDRVFSǰUSFFTǰBOEǰQBJEǰ
IJHIǰ UBYFTǰ UPǰ UIFǰHPWFSONFOU�ǰ)BOEJDSBGUTNFOǰ JOǰFBDIǰ
FSBǰ MFGUǰ UFOǰUIPVTBOEǰQJFDFTǰVOUJMǰ UIFTFǰQJFDFTǰCFDPNFǰ 
DFSUBJOǰDVMUVSBMǰTZNCPM�ǰ*Oǰ+BQBO
ǰFBSMZǰMBDRVFSǰDSBGUXPSLǰ
XBTǰ JOŴVFODFEǰ CZǰ $IJOBǰ BOEǰ TLJMMTǰ XFSFǰ HSBEVBMMZǰ
EFWFMPQFE
ǰ UIVTǰ JUǰXBTǰTVDDFTTGVMǰ JOǰTPNFǰBSFBT�ǰ6OUJMǰ
UIFǰ&EPǰQFSJPE
ǰ MBDRVFSǰ USFFTǰCFHBOǰDVMUJWBUFEǰBOEǰUIFǰ
UFDIOJRVFTǰPGǰMBDRVFSǰDSBGUXPSLǰXFSFǰEFWFMPQFE�ǰ

%S�ǰ 4JSJDIBJǰ FYQMBJOFEǰ MBDRVFSǰ USFFTǰ JOǰ FBDIǰ
DPVOUSZ
ǰ“Lacquer trees in China and Japan are the Rhus 

TVDDFEBOFBǰ-�ǰTQFDJFT
ǰCVUǰMBDRVFSǰUSFFTǰJOǰ5IBJMBOEǰBOEǰ
3FQVCMJDǰPGǰUIFǰ6OJPOǰPGǰ.ZBONBSǰBSFǰUIFǰHMVUBǰTQFDJFT�ǰ
Although quality of lacquer resins in Thailand and Japan is  

similar in chemical structures, Japanese lacquer resin is 

GBTUFSǰESZ�ǰ5IFǰVTFǰPGǰ MBDRVFSǰ SFTJOǰNBLJOHǰIBOEJDSBGUTǰ
JOǰ 5IBJ
ǰ $IJOFTFǰ BOEǰ +BQBOFTFǰ JTǰ TBNFǰ QSJODJQMF�ǰ
5IBUǰ JT
ǰ MBDRVFSǰ SFTJOǰOFFEFEǰUPǰųMUFSǰ GPSǰHFUUJOHǰ SJEǰPGǰ 
DPOUBNJOBUFEǰUIJOHT
ǰTVDIǰBTǰCBSLǰEFCSJT�ǰ)PXFWFS
ǰUIFJSǰ
QSJODJQMFTǰBSFǰEJGGFSFOUǰǰJOǰEFUBJMTǰPGǰUFDIOJRVF�ķ

'PMLǰ8JTEPNǰPGǰ 5IBJǰ MBDRVFSǰ $SBGUTNFOǰ JOǰǰ
"TQFDUTǰPGǰ4DJFODF

4DJFOUJųDǰ TUVEZǰPGǰ MBDRVFSǰ SFTJOǰIBTǰ SFWFBMFEǰ
PVUTUBOEJOHǰ BOEǰ TQFDJųDǰQSPQFSUJFTǰ PGǰ MBDRVFSǰ SFTJO�ǰ 
%S�ǰ 4JSJDIBJǰ JTǰ BOǰFYQFSUǰ BOEǰ TQFDJBMǰ TUVEZǰ JOǰ -BDRVFSǰ
ųFME�ǰĶ/BUVSBMMZǰ MBDRVFSǰ SFTJOǰESJFTǰ TMPXMZ�ǰ5IFǰESZJOHǰ 
process of lacquer resin is caused by the chemical 

JOǰ MBDRVFSǰ SFTJOǰ SFBDUJOHǰXJUIǰPYZHFOǰBOEǰNPJTUVSF�ǰ
It is catalyzed into linkages form resulting to its 

MBSHFSǰBOEǰIFBWJFSǰNPMFDVMBSǰ TUSVDUVSFT�ǰ 5IVT
ǰ MJRVJEǰ 
MBDRVFSǰSFTJOǰJTǰUSBOTGPSNFEǰUPǰTPMJEǰųMNǰXJUIǰBǰOFU�MJLFǰ 
TUSVDUVSF�ǰ"TǰBǰSFTVMU
ǰTPMJEǰMBDRVFSǰSFTJOǰ JTǰEVSBCMFǰBOEǰ 
JOTPMVCMF�ǰ5IJTǰ JTǰ UIFǰPVUTUBOEJOHǰQSPQFSUZǰPGǰ MBDRVFSǰ
SFTJO�ǰ *OǰUIFǰTIPSU�UFSN
ǰ MBDRVFSǰ SFTJOǰUIBUǰ JTǰTUJNVMBUFEǰ
for drying quickly has adhesive property on craftwork’s 

surface as well as the property of naturally slowly dried  

MBDRVFSǰSFTJO�ǰ#VU
ǰJOǰUIFǰMPOHǰSVO
ǰDSBGUXPSLǰDPBUFEǰXJUIǰ
the slowly dried lacquer resin is good quality because 

it can well absorb into craftwork’s texture, thereby its 

JODSFBTJOHǰBEIFTJPO�ķ
%FTQJUFǰ MBDRVFSǰ SFTJOĴTǰ QSPQFSUJFTǰNBLFǰ JUǰ 

SFTJTUBOUǰJOǰBOZǰDPOEJUJPOǰBOEǰDPSSPTJWFǰBDJEǰBOEǰBMLBMJOF
ǰ
MBDRVFSǰSFTJOǰDBOǰEFUFSJPSBUFǰXIFOǰJUǰIBTǰCFJOHǰMPOHǰDPOUBDUǰ
XJUIǰTVOMJHIUǰBOEǰSBJO�ǰ“Even through lacquer craftwork 

itself can remain, the material coated by lacquer resin, 

TVDIǰBTǰXPPE
ǰDFNFOUǰPSǰNFUBMǰXJMMǰCFǰEFUFSJPSBUFE�ǰ
Lacquer work consists of many steps preparations for 

multiple bases and lacquer layers in order to achieve 

Bǰ TNPPUIǰ TVSGBDFǰCFGPSFǰEFDPSBUJOHǰXJUIǰQBUUFSOT�ķǰ 
*OǰMBDRVFSJOHǰNFUIPE
ǰIBOEJDSBGUTNFOǰEPǰBUǰMFBTUǰGPVSǰMBZFSTǰ
DPOTJTUFEǰPGǰ TLFUDIJOHǰ SPVHIǰQBUUFST
ǰEFUBJMFEǰTLFUDIFTǰ
XJUIǰMBDRVFSǰBOEǰWBSOJTI�ǰ5IFǰųSTUǰMBZFSǰJTǰMBDRVFSFEǰXJUIǰ 
Bǰ TLFUDIJOHǰ TVCTUBODFǰCZǰVTJOHǰ MBDRVFSǰ SFTJOǰNJYJOHǰ 
NBUFSJBMT�ǰ4VDIǰNJYJOHǰNBUFSJBMǰNBLFTǰGSPNǰBTIǰPGǰCVSOJOHǰ
ESZǰCBOBOBǰMFBWFTǰPSǰPGǰDPDPOVUǰTIFMMT�ǰ“The mixing ratio 

EFQFOEFEǰVQPOǰCSBODIFTǰPGǰ UIFǰDSBGUXPSLT�ǰ5IFSFǰBSFǰ
no recorded evidence, likely general principle of ancient 

art preservation in that objects, places, arts, objects 

and places must retain its original shape, method, and  

NBUFSJBMT�ǰ #FDBVTFǰPGǰ OPǰBOZǰ SFDPSEǰ SFNBJOJOH
ǰ UIFǰ 
problem is that conservationists have to search some 

NFUIPETǰGPSǰDSFBUJOHǰBODJFOUǰBSUXPSLT�ķ
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ÖćøýċÖþćđÙøČęĂÜđ×ĉîđðŨîÖćøýċÖþćõĎöĉðŦââć×ĂÜßŠćÜøĆÖĕì÷ 
Ă÷ŠćÜĀîċęÜĔîÜćîĀĆêëÖøøöǰĶĔîðøąđìýĕì÷ĕöŠöĊĀúĆÖåćîüŠćđÙøČęĂÜđ×ĉî 

ìĞćÙøĆĚÜĒøÖĔîÿöĆ÷Ĕéǰ ĒêŠđßČęĂÖĆîü Šćßćüĕì÷đ×ĉîìĊęĂćýĆ÷Ă÷Ď Š Ĕî
ÞćîêčÜêĂîĔêš×ĂÜÝĊîĕéšĂó÷óđ×šćöćĂ÷ĎŠĔîđßĊ÷ÜĔĀöŠǰ ĕéšîĞćđÙøČęĂÜđ×ĉî
ĒúąüĉíĊöćđñ÷ĒóøŠǰ ēé÷đìÙîĉÙÖćøìĞćđÙøČęĂÜđ×ĉîÿČïìĂéÖĆîöćÝćÖ
øčŠîĀîċęÜĕðÿĎŠĂĊÖøčŠîĀîċęÜǰ ĕöŠöĊÖćøïĆîìċÖüĉíĊÖćøìĞćìĊęĒîŠîĂîǰüĉíĊÖćø
ÙŠĂ÷ėǰ đðúĊę÷îĕðǰêćöðŦÝÝĆ÷êŠćÜėǰ đßŠîǰüĆêëčéĉïìĊęĔßšǰ ÝċÜĕéšìéúĂÜ 
îĞćüĉíĊǰ9�SBZǰüĉíĊǰ.JDSPTDPQJDǰBOBMZTJTǰĒúąüĉíĊǰ5("ǰöćĔßšýċÖþć
ēÙøÜĔî×ĂÜđÙøČęĂÜđ×ĉîÝĞćîüîßĆĚîìĊęúÜøĆÖĒúąüĆÿéčìĊęĔßšñÿöĔîđîČĚĂøĆÖķ

ĒÿéÜĔĀšđĀĘîüŠćüĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊÿćöćøëýċÖþć
ĂÜÙŤðøąÖĂïĒúąÿćđĀêčÖćøđÿČęĂöÿõćó×ĂÜÜćîøĆÖđóČęĂÝąĕéšĀć
ĒîüìćÜĔîÖćøĂîčøĆÖþŤĒúšüǰ÷ĆÜßŠü÷ÙšîĀćõĎöĉðŦââć×ĂÜßŠćÜĕì÷ēïøćèǰ
ĔîÖćøÿČïìĂéÜćîøĆÖēïøćèÝćÖĂéĊêöćÝîëċÜðŦÝÝčïĆîǰ đóČęĂĔĀšĂîčßî
øčŠîĀúĆÜĕéšđøĊ÷îøĎšëċÜõĎöĉðŦââćìĊęöĊÙčèÙŠćǰĒúąîĞćĕððøĆïðøčÜđóČęĂóĆçîć
îüĆêÖøøöĔĀöŠėǰĂĊÖìćÜĀîċęÜ
ĶÜćîøĆÖķǰÿČïÿćîõĎöĉðŦââćēïøćè×ĂÜĕì÷ÝćÖĂéĊêÿĎŠ
ðŦÝÝčïĆî

ðŦÝÝčïĆîÜćîøĆÖđøĉęöÿĎâĀć÷ĕðÝćÖßŠćÜýĉúðşĕì÷ǰÝćÖÿćđĀêč 
ñĎ šÿČïìĂéÜćîøĆÖöĊÝĞćîüîîšĂ÷úÜǰ Ēúą÷ćÜøĆÖìĊęĔß šđð ŨîüĆêëčéĉï
Āć÷ćÖöćÖ×ċĚîǰêšĂÜöĊÖćøîĞćđ×šćöćÝćÖêŠćÜðøąđìýǰÿöđéĘÝóøąđìó 
øĆêîøćßÿčéćĄǰ ÿ÷ćöïøöøćßÖčöćøĊǰ ìøÜĀŠüÜĔ÷ü ŠćõĎöĉð Ŧââć
ßŠćÜøĆÖĕì÷ÝąÿĎâÿĉĚîĕðǰđóČęĂÿîĂÜóøąøćßéĞćøĉǰ�ǰÖøąìøüÜĀúĆÖǰĂĆîĕéšĒÖŠǰ
ÖøąìøüÜüĆçîíøøöǰēé÷ÖøöýĉúðćÖøǰÖøąìøüÜìøĆó÷ćÖøíøøößćêĉ
ĒúąÿĉęÜĒüéú šĂöǰ ēé÷Öøöðśćĕö šǰ ĒúąÖøąìøüÜĂčêÿćĀÖøøö 
ēé÷ÖøöÿŠÜđÿøĉöĂčêÿćĀÖøøöǰ àċęÜÖøöýĉúðćÖøìĞćĀîšćìĊęÿČïÿćî
õĎöĉðŦââćĕì÷đÖĊę÷üÖĆïÿć×ćÜćîøĆÖǰÖøöðśćĕöšđðŨîĀîŠü÷ÜćîđÖĊę÷üÖĆï 
ÖćøðúĎÖĒúąđóĉęöÝĞćîüîóĆîíč Ť ĕö šøĆÖĔĀâŠǰ ēé÷ÖćøđóĉęöÝĞćîüî
óĆîíč ŤĕöšøĆÖĔĀâŠîĆĚîǰ öĊđðŜćĀöć÷đóČęĂđóĉęöÝĞćîüîîĞĚć÷ćÜǰ ĒúąđðŨî 
ÖćøÿŠÜđÿøĉöðøąßćßîĔĀšđÖĉéĂćßĊóǰìĆĚÜÝćÖÖćøðúĎÖĒúąÖøĊéêšîøĆÖĔĀâŠǰ

Ĕî×èąìĊęÖøöÿŠÜđÿøĉöĂčêÿćĀÖøøöđðŨîĀîŠü÷ÜćîĔîÖćøÿŠÜđÿøĉö 
ÖćøÿøšćÜñúĉêõĆèæŤĀĆêëÖøøöǰìĊęĔßšîĞĚć÷ćÜøĆÖĔĀâŠđðŨîÿŠüîðøąÖĂïǰ
đßŠîǰñúĉêõĆèæŤðøąđõìúÜøĆÖðŗéìĂÜǰøüöëċÜñúĉêõĆèæŤòŦÜöčÖǰđðŨîêšîǰ
ēé÷öčŠÜĀüĆÜĔĀšðøąđìýĕì÷đðŨîðøąđìýÿŠÜĂĂÖñúĉêõĆèæŤĀĆêëÖøøö
ÝćÖîĞĚć÷ćÜøĆÖĔĀâŠ

ĔĦĒċĩĸ���ĔĦĒđĦĎĦĉė�ĊɿĦĖĈʀěĖėĥûĞĩİġõÿʃ
ċĩĸĕĦ���õėĕĜĨęďĦõė�	����
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5IFǰ TUVEZǰPGǰ MBDRVFSǰ DSBGUXPSLǰ JTǰ Bǰ TUVEZǰPGǰ 
XJTEPNǰ PGǰ 5IBJǰ MBDRVFSǰ DSBGUTNFO�ǰ “In Thailand,  

evidence has not been presented when lacquer  

DSBGUXPSLǰ ųSTUMZǰ QSPEVDFE�ǰ *Uǰ JTǰ CFMJFWFEǰ UIBUǰ 5IBJǰ
Kheern people living in China’s southern Chantung  

migrated to Chiangmai and they brought Kheern lacquer  

D SB G UXPSL ǰ BOEǰ J U T ǰ NBL JOH ǰ NFUIPET � ǰ #FDBVTFǰ 
techniques of Kheern lacquer craftwork making has been  

transferred from one generation to another without any 

SFDPSE
ǰUIFǰNFUIPETǰIBWFǰCFFOǰNPEJųFEǰCBTFEǰPOǰWBSJPVTǰ 
GBDUPSTǰBTǰ SBXǰNBUFSJBMT�ǰ5IFSFGPSF
ǰY�SBZT
ǰNJDSPTDPQJDǰ
analysis and the TGA method are used to examine 

structures, lacquered layers and mixed materials of Kheern 

MBDRVFSǰDSBGUXPSL�ķǰ
5IJTǰ JOEJDBUFTǰUIBUǰTDJFODFǰBOEǰUFDIOPMPHZǰDBOǰ

TUVEZǰDPNQPOFOUTǰPGǰ MBDRVFSǰXPSL
ǰ UIFǰEFUFSJPSBUJPOĴT 
DBVTFTǰBOEǰQSFTFSWBUJPOǰ TPMVUJPO�ǰ"MTPǰ JUǰ DBOǰEJTDPWFSǰ 
UIFǰ5IBJǰ GPMLǰXJTEPNǰPGǰBODJFOUǰDSBGUTNFOǰXIPǰ JOIFSJUǰ 

BODJFOUǰMBDRVFSǰXPSLǰGSPNǰUIFǰQBTUǰUPǰUIFǰQSFTFOU�ǰ5IBJǰ
GPMLǰXJTEPNǰDBOǰQSPWJEFTǰUIFǰMFBSOJOHǰPGǰDVSSFOUǰBOEǰOFYUǰ 
HFOFSBUJPOTǰ BOEǰ EFWFMPQNFOUǰ PGǰ ǰ OFXǰ DSBGUXPSLǰ 
JOOPWBUJPOT�
Ķ-BDRVFSǰDSBGUXPSLķǰQBTTFEǰEPXOǰ5IBJǰ"ODJFOUǰ
8JTEPNǰGSPNǰUIFǰ1BTUǰUPǰUIFǰ1SFTFOU

5PEBZ
ǰMBDRVFSǰDSBGUXPSLǰNBZǰEJTBQQFBSǰGSPNǰ5IBJǰ
BSUJTUJDǰDSBGUTNFOǰCFDBVTFǰPGǰUIFǰEFDSFBTFǰPGǰQFPQMFǰXIPǰ
JOIFSJUǰBODJFOUǰMBDRVFSǰXPSL
ǰBOEǰBMTPǰSBSFǰMBDRVFSǰSFTJOǰBTǰ
SBXǰNBUFSJBMǰUIBUǰOFFETǰUPǰJNQPSUǰGSPNǰPWFSTFB�ǰ*OǰBEEJUJPO
ǰ
)�3�)�ǰ1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSOǰSPZBMMZǰDPODFSOFEǰ
BCPVUǰUIFǰEJTBQQFBSBODFǰPGǰ5IBJMBOEĴTǰMBDRVFSǰDSBGUTNBOTIJQǰ
XJTEPN�ǰ 5Pǰ SFTQPOTFǰIFSǰ SPZBMǰ UIJOLJOH
ǰ UISFFǰNBJOǰ
NJOJTUSJFTǰDPOTJTUFEǰPGǰǰUIFǰ.JOJTUSZǰPGǰ$VMUVSFǰSFQSFTFOUFEǰ
CZǰUIFǰ'JOFǰ"SUTǰ%FQBSUNFOU
ǰ.JOJTUSZǰPGǰ/BUVSBMǰ3FTPVSDFTǰ
BOEǰ&OWJSPONFOUǰSFQSFTFOUFEǰCZǰ3PZBMǰ'PSFTUǰ%FQBSUNFOUǰ
BOEǰ.JOJTUSZǰPGǰ *OEVTUSZǰ SFQSFTFOUFEǰCZǰ%FQBSUNFOUǰPGǰ
*OEVTUSJBMǰ1SPNPUJPOǰIBWFǰCFFOǰDPPQFSBUFE�ǰ5IFǰ'JOFǰ"SUTǰ
%FQBSUNFOUǰTVQQPSUTǰ5IBJǰGPMLǰXJTEPNǰPGǰMBDRVFSǰDSBGUXPSL�ǰ 
3PZBMǰ 'PSFTUǰ %FQBSUNFOUǰ QSPWJEFTǰ QMBOUBUJPOǰ BOEǰ 
JODSFBTJOHǰMBSHFǰMBDRVFSǰXPPEǰUSFFTǰUIBUǰBJNTǰUPǰQSPEVDFǰ 
MBDRVFSǰ SFTJOǰBOEǰFOIBODFǰQFPQMFĴTǰPDDVQBUJPOTǰ GSPNǰ 
MBDRVFSǰXPPEǰUSFFTǰQMBOUBUJPOǰBOEǰ JUTǰ SFTJOǰDPMMFDUJPO�ǰ
.FBOXIJMFǰUIFǰ%FQBSUNFOUǰPGǰ*OEVTUSJBMǰ1SPNPUJPOǰVQIPMETǰ
IBOEDSBGUFEǰQSPEVDUJPOTǰNBEFǰXJUIǰMBDRVFSǰSFTJO
ǰTVDIǰBTǰ
HPME�HJMEFEǰQSPEVDUT
ǰNPUIFS�PG�QFBSMǰJOMBZǰQSPEVDUT
ǰFUD�
ǰ
BOEǰFYQPSUǰPGǰ5IBJǰMBDRVFSǰIBOEDSBGUǰQSPEVDUJPOTǰ�

'JHVSF���$SPTT�4FDUJPO
4PVSDF���'JOF�"SUT�%FQBSUNFOU�	����


-BDRVFSǰ$SBGUXPSLǰ&EVDBUJPOBMǰ1SPKFDUǰ
UPǰ1SFTFSWFǰ5IBJǰ8JTEPN

'PSFTUSZǰ%FQBSUNFOU

*OEVTUSJBMǰ1SPNPUJPOǰ
%FQBSUNFOUǰ

'JOFǰ"SUT
%FQBSUNFOUǰ

$POUJOVFǰ-BDRVFS
$SBGUXPSLǰ,OPXMFEHF

1SPNPUJOHǰ-BDRVFS
$SBGUXPSLǰ1SPEVDUT*ODSFBTJOHǰ7BSOJTIǰ5SFFTǰ�ǰ3FTJO

0DDVQBUJPO



  
Special Interview
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22 öāòùāòçòòðÙāäăČôÿùăēÖČöãôśüð
êŒæĄē���ØéĀéæĄē���ðÐòāÓð���ðĄèāÓð�����

éø�ýĉøĉßĆ÷ĕéšÖúŠćüĔîåćîąđú×ćîčÖćøÙèąìĞćÜćîēÙøÜÖćø
ýċÖþć÷ćÜøĆÖĔĀâŠđóČęĂÖćøĂîčøĆÖþŤõĎöĉðŦââćĕì÷ǰĂĆîđîČęĂÜöćÝćÖ 
óøąøćßéĞćøĉÿöđéĘÝóøąđìóøĆêîøćßÿčéćĄǰ ÿ÷ćöïøöøćßÖčöćøĊǰ 
ĶÖøöýĉúðćÖøĕéšđúĘÜđĀĘîÙüćöÿĞćÙĆâĔîÖćøĂîčøĆÖþŤÜćîýĉúðşĕì÷ 

ìĊęÝąÿČïìĂéõĎöĉðŦââćĕì÷ǰĂĆîđîČęĂÜöćÝćÖóøąøćßéĞćøĉ×ĂÜÿöđéĘÝ 

óøąđìóøĆêîøćßÿčéćĄǰ ÿ÷ćöïøöøćßÖčöćøĊǰ ìĊęìøÜđðŨîĀŠüÜüŠć
õĎöĉðŦââćĕì÷đøČęĂÜ×ĂÜÜćîøĆÖǰÖĞćúĆÜÝąÿĎâÿĉĚîĕðǰ đîČęĂÜÝćÖÜćîøĆÖ 

öĊÙüćöđÖĊę÷ü×šĂÜĒúąöĊÙüćöÿĞćÙĆâêŠĂÜćîßŠćÜòŘöČĂ×ĂÜĕì÷ēé÷êøÜǰ
ēé÷đÞóćąÜćîßŠćÜðøąéĆïöčÖǰ ÜćîßŠćÜĀĆüē×îǰ ÜćîßŠćÜđ×Ċ÷îǰ 
ĒúąđÙøČęĂÜđ×ĉîǰÝċÜöĊóøąøćßéĞćøĉĔĀšÖøöýĉúðćÖøĂîčøĆÖþŤõĎöĉðŦââć
ÿć×ćÜćîøĆÖǰēé÷ĕéšđøĉęöêšîöćêĆĚÜĒêŠðŘǰó�ý�ǰ����

�ǰ øą÷ąĒøÖǰ×ĂÜÖćøéĞćđîĉîÜćîĂîčøĆÖþŤǰ ÖøöýĉúðćÖø 
ĕéšøüïøüöĂÜÙŤÙüćöøĎš×ĂÜÜćîøĆÖĔîĒêŠúąéšćîǰđßŠîǰéšćîüĉì÷ćýćÿêøŤǰ
đðŨîÖćøýċÖþćđÖĊę÷üÖĆïđìÙîĉÙÖćøøĆÖúÜðŗéìĂÜǰ ēé÷ĔßšîĞĚć÷ćÜÝćÖ
êšîøĆÖĔĀâŠǰĒúąéšćîóĉþüĉì÷ćǰ đðŨîÖćøýċÖþćÖćøĒóšǰĒúąÖćøĒÖšĒóš 
îĞĚć÷ćÜøĆÖĔĀâŠǰ øüöëċÜÖćøÿČïìĂéõĎöĉð ŦââćøĆÖĔĀâŠêúĂéÝî
ÿøšćÜđÙøČĂ×Šć÷ǰ ĒúÖđðúĊę÷îÙüćöøĎ š ǰ ðøąÿïÖćøèŤǰ Ēúąøąéö
ÙüćöÙĉéđĀĘî×ĂÜñĎšđßĊę÷üßćâĔîõĎöĉõćÙđĂđßĊ÷êąüĆîĂĂÖđÞĊ÷ÜĔêšǰĔîÖćø
ðøĆïðøčÜĒúąóĆçîćÖćøĂîčøĆÖþŤÿć÷óĆîíčŤ÷ćÜøĆÖĔĀšöĊðøąÿĉìíĉõćóĒúą
đÖĉéÙüćö÷ĆęÜ÷ČîöćÖ×ċĚîǰ

�ǰ øą÷ąìĊęÿĂÜǰ ĔîðŘǰó�ý�ǰ ����ǰöĊÖćøðøąßčöüĉßćÖćø
îćîćßćêĉǰ đøČęĂÜǰĶýċÖþć÷ćÜøĆÖđóČęĂĂîčøĆÖþŤõĎöĉðŦââćĕì÷ǰĂĆîđîČęĂÜ
öćÝćÖóøąøćßéĞćøĉǰ ÿöđéĘÝóøąđìóøĆêîøćßÿčéćǰ Ąǰ ÿ÷ćöïøö
øćßÖčöćøĊķǰ 	4UVEZǰPGǰ0SJFOUBMǰ-BDRVFSǰ *OJUJBUFEǰCZǰ)�3�)�ǰ
1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSOǰ GPSǰ UIFǰ3FWJUBMJ[BUJPOǰ
PGǰ 5IBJǰ8JTEPN
ǰ ēé÷ÿöđéĘÝóøąđìóøĆêîøćßÿčéćǰ Ąǰ ÿ÷ćö
ïøöøćßÖčöćøĊǰ đÿéĘÝóøąøćßéĞćđîĉîìøÜđðŗéÖćøðøąßčöñúÜćî
üĉßćÖćøîćîćßćêĉǰđöČęĂüĆîìĊęǰ��ǰöĉëčîć÷îǰ����ǰàċęÜđðŨîÖćøøüïøüö 

ĂÜÙŤÙüćöøĎ šêĆĚÜĒêŠǰ ð Řǰ ó�ý�ǰ ����ǰ ıǰ ����ǰ đÖĊę÷üÖĆïÖćøðúĎÖ
êšîøĆÖĔĀâŠǰ øüöëċÜÖćøÿČïìĂéÜćîßŠćÜøĆÖđóČęĂđñ÷ĒóøŠ× šĂöĎú 

ÙüćöøĎšĒúąÿøčðñúÖćøéĞćđîĉîÜćîìĆĚÜĀöéǰđßŠîǰÖćøÿČïìĂéÜćîßŠćÜøĆÖ 

Ĕîÿć×ćêŠćÜėǰÖćøóĆçîćðøĆïðøčÜÿć÷óĆîíčŤêšîøĆÖĔĀâŠǰÖćøÿŠÜđÿøĉö 

ÖćøêúćéîĞćñúĉêõĆèæŤđÙøČęĂÜøĆÖÝĞćĀî Šć÷ê ŠćÜðøąđìýǰ Ēúą 

ÖćøîĞć÷ćÜøĆÖöćđðŨî÷ćøĆÖþćēøÙñĉüĀîĆÜķ
ÖćøóĆçîćĒúąðøĆïðøčÜîĞĚć÷ćÜÿć÷óĆîíčŤøĆÖ

ÿĞćĀøĆïĒîüìćÜÖćøéĞćđîĉîÜćîēÙøÜÖćøýċÖþć÷ćÜøĆÖ
ĔĀâŠĄǰĶÖøöýĉúðćÖøÝċÜĕéšøŠüööČĂÖĆïÖøöðśćĕöšđóČęĂđóĉęöðøĉöćè
êšîøĆÖĔĀâŠǰ ĒúąóĆçîćðøĆïðøčÜÿć÷óĆîíč ŤĔĀšöĊîĞĚć÷ćÜÙčèõćóéĊǰ 
đóČęĂÿøšćÜñúñúĉêìĊę đóĊ÷ÜóĂêŠĂÖćøĔßšÜćîõć÷ĔîðøąđìýĒìî

ÖćøîĞćđ×šćǰ ĒúąđðŨîÿĉîÙšćÿŠÜĂĂÖêŠćÜðøąđìýǰ đßŠîǰÝĊîĒúąâĊęðč śîǰ 
øüöìĆĚÜÝąÖøąêč šîĒúąøèøÜÙŤĔĀšÙîĕì÷ĀĆîöćðúĎÖêšîøĆÖĔĀâŠ 
ĔĀšöćÖ×ċĚîǰ ēé÷ÝąöĊÖćøĔĀšÙüćöøĎšÙüćöđ×šćĔÝĒÖŠđÖþêøÖøđÖĊę÷üÖĆï 

ÖćøðúĎÖêšîøĆÖĔĀâŠìĊęëĎÖüĉíĊéšü÷ǰēé÷ÖøöðśćĕöšĕéšÿøšćÜÿüîðśćêšîøĆÖĔĀâŠ 
ìĊęÝĆÜĀüĆéĒöŠăŠĂÜÿĂîǰúĞćðćÜǰĒúą×ĂîĒÖŠîǰĒêŠ÷ĆÜĕöŠÿćöćøëđóĉęöðøĉöćè
÷ćÜøĆÖĔĀšÿĂéÙúšĂÜÖĆïÙüćöêšĂÜÖćøĕéšǰàċęÜĔîðŦÝÝčïĆîĕéšđøĉęööĊÖćøîĞć
êšîøĆÖĔĀâŠǰĒúąêšîøĆÖđüĊ÷éîćöǰĀøČĂĒÖîöĂǰĕððúĎÖĔîóČĚîìĊęĂčì÷ćî 

ðøąüĆêĉýćÿêøŤǰÝĞćîüîǰ�ǰĒĀŠÜǰÙČĂ
�
ǰĂčì÷ćîðøąüĆêĉýćÿêøŤýøĊÿĆßîćúĆ÷ǰÝĆÜĀüĆéÿčē×ìĆ÷ǰ
�
ǰĂčì÷ćîðøąüĆêĉýćÿêøŤÿčē×ìĆ÷ǰÝĆÜĀüĆéÿčē×ìĆ÷ǰ
�
ǰĂčì÷ćîðøąüĆêĉýćÿêøŤóîöøčšÜǰÝĆÜĀüĆéïčøĊøĆö÷Ťǰ
�
ǰĂčì÷ćîðøąüĆêĉýćÿêøŤõĎóøąïćìǰÝĆÜĀüĆéĂčéøíćîĊ
�
ǰĂčì÷ćîðøąüĆêĉýćÿêøŤđöČĂÜÿĉÜĀŤǰÝĆÜĀüĆéÖćâÝîïčøĊǰ
ēé÷öĊđðŜćĀöć÷đóČęĂĔĀšðøąßćßîĕéšøĎšÝĆÖêšîøĆÖǰĒúąđóČęĂ

ýċÖþćÖćøđÝøĉâđêĉïēê×ĂÜêšîøĆÖĔîïøĉđüèóČĚîìĊęìĊęĒêÖêŠćÜÖĆîǰàċęÜÝą
đøĉęöéĞćđîĉîÖćøðúĎÖĔîđéČĂîöĉëčîć÷îǰó�ý�ǰ����ķǰ

ÖćøđóĉęöÝĞćîüîßŠćÜøĆÖǰ×÷ć÷õĎöĉðŦââćÜćîøĆÖēïøćèîĆĚîǰ
éø�ýĉøĉßĆ÷ǰ ĕéšÖúŠćüüŠćǰĶðŦÝÝčïĆîÖøöýĉúðćÖøìĞćĀîšćìĊęĂîčøĆÖþŤĒúą
ÿČïìĂéõĎöĉðŦââćÖćøúÜøĆÖðŗéìĂÜìĆĚÜĔîÜćîÿëćðŦê÷ÖøøöĒúą
ÜćîĀĆêëÖøøöǰ ßŠćÜĕì÷ÙüøĔßš÷ćÜøĆÖĒúąüĉíĊúÜøĆÖĒïïēïøćèǰ
ìĊęñŠćîöćÖøöýĉúðćÖøĕéšÝĆéÿĂîÖćøúÜøĆÖðøąéĆïöčÖǰ đøĉęöêĆĚÜĒêŠ
ÖćøđêøĊ÷öóČĚîǰÖćøÞúčúć÷ǰĒúąÖćøðøąéĆïöčÖǰēé÷ĕéšđðŗéĂïøöĔĀšÖĆï
ßŠćÜòŘöČĂìĊęÿîĔÝÝćÖĀîŠü÷ÜćîøĆåĒúąđĂÖßîǰøüöìĆĚÜÿëćïĆîÖćøýċÖþć 
ǰàċęÜđðŨîìĊęîŠć÷ĉîéĊüŠćÿćöćøë×÷ć÷ĂÜÙŤÙüćöøĎšĕðÿĎŠĀîŠü÷ÜćîĂČęîėǰđßŠîǰ 
ÖøöøćßìĆèæŤĕéšÿŠÜđÝšćĀîšćìĊęöćøŠüöòřÖĂïøöđóČęĂîĞćĕðëŠć÷ìĂéÙüćöøĎš 
ĔĀšĒÖŠñĎšêšĂÜ×ĆÜǰđðŨîêšîķǰ

ĔĦĒċĩĸ���ĒėĤĒĬċČėĭďĞĽĦėĨĈęûėĥõďɶĈċġû�ĞĕĥĖġĖĬČĖĦ
ċĩĸĕĦ���õėĕĜĨęďĦõė�	����
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%S�ǰ4JSJDIBJǰ TUBUFEǰPOǰCFIBMGǰPGǰ UIFǰ4FDSFUBSZǰ
UPǰ UIFǰ8PSLǰ$PNNJUUFFǰPGǰ UIFǰ4UVEZǰ1SPKFDUǰPGǰ-BSHFǰ
-BDRVFSǰ5SFFTǰBOEǰ1SFTFSWFǰ5IBJǰ'PMLǰ8JTEPNǰGPMMPXJOHǰUIFǰ
SPZBMǰ UIJOLJOHǰPGǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSO�ǰ 
“The Fine Arts Department realizes the importance  

PGǰQSFTFSWJOHǰ5IBJǰBSUTǰXIJDIǰXJMMǰDPOUJOVFǰ5IBJǰGPMLǰXJTEPN�ǰ
#FDBVTFǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSOǰDPODFSOFEǰ
that Thai folk wisdom about Lacquer craftwork will be 

diminishing and lacquer craftwork is directly involved with 

BOEǰFTTFOUJBMǰ UPǰ5IBJǰDSBGUT
ǰFTQFDJBMMZǰNPUIFS�PG�QFBSMǰ
inlaying, Khon head artists, pattern writers and designers 

GPSǰ MBDRVFSǰXBSE�ǰ *Oǰ����
ǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ$IBLSJǰ
4JSJOEIPSOǰ SPZBMMZǰPSEFSFEǰUIFǰ'JOFǰ"SUTǰ%FQBSUNFOUǰUPǰ
QSFTFSWFǰMBDRVFSǰDSBGUXPSLǰGPMLǰXJTEPN�

*Oǰ UIFǰųSTUǰ TUBHFǰPGǰQSFTFSWJOHǰ MBDRVFSǰXPSL
ǰ
the Fine Arts Department collected lacquer craftwork 

LOPXMFEHFǰ GSPNǰWBSZǰEJTDJQMJOFT
ǰ TVDIǰBTǰ UIFǰTDJFOUJųDǰ
studying on techniques for lacquering and gold leaf gilding 

by using resin from large lacquer trees, and toxicological  

TUVEZJOHǰBCPVUǰBMMFSHJFTǰBOEǰBOUJǰ �ǰBMMFSHJFTǰPGǰ MBDRVFSǰ
SFTJO�ǰ*OǰBEEJUJPO
ǰUIFSFǰBSFǰNBOZǰBDUJWJUJFTǰGPSǰUSBOTGFSSJOHǰ
lacquer folk wisdom, and modifying and improving lacquer 

resin breed and its conservation for further effectiveness 

and sustainability, such as the formation of networks, 

exchanging knowledge, and collaborating experience and 

PQJOJPOTǰGSPNǰFYQFSUTǰJOǰUIFǰ4PVUIFBTUǰ"TJBO�
*OǰUIFǰTFDPOEǰTUBHFǰJOǰ����
ǰUIFǰ4UVEZǰPGǰ0SJFOUBMǰ

-BDRVFSǰ*OJUJBUFEǰCZǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ$IBLSJǰ4JSJOEIPSOǰ
for the Revitalization of Thai Wisdom international 

BDBEFNJDǰDPOGFSFODFǰXBTǰIFME�ǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ
$IBLSJǰ4JSJOEIPSOǰPQFOFEǰUIFǰDPOGPSFODFǰPOǰ��thǰ+VOFǰ�����ǰ
It presented  the knowledge concerning large lacquer tree  

DVMUJWBUJPOǰ TJODFǰ ����ǰ �ǰ ����
ǰ EJTUSJCVUFEǰ MBDRVFSǰ 
craftsmanship knowledge, and summarized all 

performance, such as continuing lacquer craftsmanship 

in various branches, developing and improving large 

lacquer tree breeds, promoting marketing to export lacquer 

craftwork products overseas and using lacquer resin as  

BǰTLJOǰEJTFBTFǰUSFBUNFOU�ķ

%FWFMPQNFOUǰBOEǰ.PEJųDBUJPOǰPGǰ-BDRVFSǰ5SFFǰ
#SFFET

3FHBSEJOHǰUPǰDBSSZǰPVUǰUIFǰTUVEZǰQSPKFDUǰPGǰMBSHFǰ
MBDRVFSǰ USFFT
ǰ“the Fine Arts Department cooperated 

with the Royal Forest Department in order to increase  

a number of large lacquer trees, improve breeds for 

CFUUFSǰRVBMJUBUJWFǰSFTJO
ǰTVGųDJFOUMZǰVTFǰ JOǰEPNFTUJDǰVTF
ǰ
instead of import, export to China and Japan in addition, 

campaign more plantation of large lacquer trees, and 

provide knowledge and understanding to farmers in sorts 

PGǰDPSSFDUǰNFUIPETǰPGǰ MBSHFǰ MBDRVFSǰ USFFTǰQMBOUBUJPO�ǰ 
The Royal Forest Department planted large lacquer trees 

BUǰ.BFǰ)POHǰ4PO
ǰ-BNQBOHǰBOEǰ,IPOǰ,BFO�ǰ)PXFWFS
ǰ
there are unable to support increasing demand of  lacquer 

SFTJO�ǰ*Oǰ+VOFǰPGǰ����
ǰMBSHFǰMBDRVFSǰUSFFTǰBOEǰ7JFUOBNFTFǰ
MBDRVFSǰ USFFT
ǰPSǰ3IVTǰTVDDFEBOFBǰ-�ǰXJMMǰQMBOUǰ JOǰųWFǰ
IJTUPSJDBMǰQBSLTǰ DPOTJTUJOHǰPGǰ4Jǰ 4BUDIBOBMBJǰ)JTUPSJDBMǰ
1BSLǰJOǰ4VLIPUIBJ
ǰ4VLIPUIBJǰ)JTUPSJDBMǰ1BSLǰJOǰ4VLIPUIBJ
ǰ
1IBOPNǰ3VOHǰ)JTUPSJDBMǰ1BSLǰ JOǰ#VSJSBN
ǰ1IVQISBCBUǰ
)JTUPSJDBMǰ1BSLǰJOǰ6EPOUIBOJ
ǰBOEǰ.VBOHǰ4JOHIǰ)JTUPSJDBMǰ
1BSLǰ JOǰ,BODIBOBCVSJ�ǰ 5IJTǰBJNTǰ UPǰ SFTFBSDIǰ MBDRVFSǰ
tree growth in different areas, and provide raising public  

BXBSFOFTTǰPGǰMBDRVFSǰUSFFT�ķ
5Pǰ JODSFBTFǰ MBDRVFSǰ DSBGUTNFOǰBOEǰEJTUSJCVUFǰ

MBDRVFSǰDSBGUXPSLǰGPMLǰXJTEPN
ǰ%S�ǰ4JSJDIBJǰBEEFE
ǰ“Currently 

the Fine Arts Department has responded to conserve and 

USBOTGFSǰLOPXMFEHFǰPGǰMBDRVFSǰDSBGUXPSLǰBOEǰHPMEǰMFBųOHǰJOǰ
BSDIJUFDUVSBMǰBOEǰIBOEJDSBGUǰųFMET�ǰ5IBJǰDSBGUTNFOǰTIPVMEǰ
VTFǰMBDRVFSǰSFTJOǰGPMMPXJOHǰBODJFOUǰMBDRVFSJOHǰNFUIPET�ǰ 
4P
ǰ UIFǰ 'JOFǰ "SUTǰ %FQBSUNFOUǰ UBVHIUǰNFUIPETǰ GPSǰ
MBDRVFSJOHǰBOEǰNPUIFS�PG�QFBSMǰ JOMBZT�ǰ 4VDIǰNFUIPEǰ
stared from preparing the ground, patterns and  

NPUIFS�PG�QFBSMǰ JOMBZT�ǰ5IFǰ USBJOJOHǰXBTǰDBSSJFEǰPVUǰ JOǰ
QVCMJDǰBOEǰQSJWBUFǰBHFODJFT
ǰBOEǰǰFEVDBUJPOBMǰJOTUJUVUFT�ǰ 
The knowledge extended to other agencies, such as  

the Department of Corrections, which sent staffs  

UPǰUSBJOǰBOEǰǰUSBOTGFSǰUIFǰLOPXMFEHFǰUPǰDPOWJDUT
ǰFUD�ķ
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ĂčðÿøøÙÜćîøĆÖǰ ĒúąÖćøêŠĂ÷ĂéõĎöĉðŦââćßŠćÜøĆÖĕì÷ǰ
ĔîĂîćÙê

éø�ýĉøĉßĆ÷öĊ×šĂĀŠüÜĔ÷ĔîÜćîøĆÖ×ĂÜĕì÷ĔîðŦÝÝčïĆîüŠćǰ
Ķēé÷ìčÖüĆîîĊĚñĎ šðøąÖĂïÖćøñúĉêõĆèæŤđÙøČęĂÜøĆÖĒúąđÙøČęĂÜđ×ĉîǰ
ÿŠüîĔĀâŠĔßšÿćøÿĆÜđÙøćąĀŤĒìïìĆĚÜÿĉĚîǰ đîČęĂÜÝćÖ÷ćÜøĆÖöĊ×šĂđÿĊ÷ÙČĂǰ
Āć÷ćÖǰ øćÙćĒóÜǰĒúąêćöíøøößćêĉ×ĂÜ÷ćÜøĆÖÝąĒĀšÜßšćìĞćĔĀš 
ñĎšðøąÖĂïÖćøöĆÖÝąĀúĂÖúüÜñĎšàČĚĂüŠćĔßš÷ćÜøĆÖìĊęöćÝćÖíøøößćêĉķǰ

éø�ýĉøĉßĆ÷ĕéš×÷ć÷ÙüćöüŠćǰĶĔîðŦÝÝčïĆîðøąđìýĕì÷öĊ÷ćÜøĆÖ 

ĕöŠđóĊ÷ÜóĂĔßšĔîÜćîðøąèĊêýĉúðşǰ ÿŠüîĔĀâŠêšĂÜîĞćđ×šćîĞĚć÷ćÜøĆÖ
öćÝćÖÿćíćøèøĆåĒĀŠÜÿĀõćóđöĊ÷îöćǰ ĒêŠóïüŠćîĞĚć÷ćÜøĆÖÝćÖ
ÿćíćøèøĆåĒĀŠÜÿĀõćóđöĊ÷îöćöĊÙčèõćóêĞęćǰĒúąöĊÖćøðúĂöðîÝćÖ 

ÿćøÿĆÜđÙøćąĀŤĂČęîǰìĞćĔĀšĕöŠđĀöćąÖĆïÖćøîĞćĕðĔßšĔîÜćîðøąèĊêýĉúðş
ßĆĚîÿĎÜǰÿŠÜñúĔĀšßŠćÜøĆÖĀĆîĕðîĉ÷öĔßšÿćøÿĆÜđÙøćąĀŤðøąđõìÿĊēðŝüǰĒúą
ÿćøđÙúČĂïóúćÿêĉÖǰàċęÜöĊøćÙćëĎÖĒúąĒĀšÜđøĘüÖüŠćĒìî÷ćÜøĆÖíøøößćêĉǰ
ĒúąïćÜÿŠüîĕéšîĞćđ×šćüĆÿéčìćÜđÙöĊÝćÖêŠćÜðøąđìýöćĔßšĒìî÷ćÜøĆÖ 

ÝċÜìĞćĔĀšđĀĘîÙüćöÿĞćÙĆâ×ĂÜ÷ćÜøĆÖîšĂ÷úÜǰĀøČĂĒìïÝąĕöŠøĎ šÝĆÖ
÷ćÜøĆÖđú÷ǰĒêŠÿćøÿĆÜđÙøćąĀŤđĀúŠćîĊĚîĂÖÝćÖĕöŠöĊÙüćöÙÜìîĒúšüǰ 
÷ĆÜĕöŠöĊÙčèÙŠćĒúąÙüćöÜéÜćöìćÜýĉúðąĂĊÖéšü÷ķǰ

ÿćđĀêčìĊęìĞćĔĀšÖćøĔßšîĞĚć÷ćÜøĆÖĔĀâŠ×ĂÜðøąđìýúéÝĞćîüîúÜǰ 
éø�ýĉøĉßĆ÷ĔĀš×šĂÿĆÜđÖêčü Šćǰ ĶÿćđĀêčĀîċęÜđÖĉéÝćÖßŠćÜøĆÖöĊĂćÖćø
ĒóšîĞĚć÷ćÜǰ ĒêŠðøąđéĘîìĊęÿĞćÙĆâìĊęìĞćĔĀšĀĆêëÖøøöîĞĚć÷ćÜøĆÖĔĀâŠ
Āć÷ĕðǰÙČĂǰøą÷ąđüúćĔîÖćøĒĀšÜ×ĂÜîĞĚć÷ćÜĔßšøą÷ąđüúćîćîǰÝċÜöĊÖćø 
ĀĆîöćĔßšÿĊēðŝüĒìîǰ üĉíĊÖćøÿĆÜđÖêĀĆêëÖøøöÝćÖîĞĚć÷ćÜ×ĂÜĒìšǰ 
ÙČĂǰ ĀĆêëÖøøöîĆĚîÝąĕöŠĀúčéøŠĂîǰ êĉéìîîćîöćÖǰ ĒêŠÿĊēðŝüîĆĚî 

ÝąĀúčéøŠĂîĕéšÜŠć÷ÖüŠćĀćÖđìĊ÷ïÜćîýĉúðş×ĂÜðøąđìýâĊęðč śîìĊęĔßš 

îĞĚć÷ćÜøĆÖ×ĂÜĒìšǰ ĒêŠðøąđìýĕì÷ĔßšÿĊēðŝüǰìĞćĔĀšøćÙćĀĆêëÖøøö 

×ĂÜĕì÷öĊøćÙćêĞęćǰĒêÖêŠćÜÝćÖĀĆêëÖøøö×ĂÜðøąđìýâĊęðčśîìĊęöĊøćÙćÿĎÜǰ 
ēé÷ðøąđìýâĊęðčśîÝąßĎðøąđéĘîđøČęĂÜøą÷ąđüúćĔîÖćøìĞćĀĆêëÖøøöǰ
ÝċÜìĞćĔĀ šĀĆêëÖøøö×ĂÜðøąđìýâĊęðč śîöĊÙčèÙŠćöćÖßŠćÜøĆÖĕì÷ 

ÙüøìĞćÜćîéšü÷ÙüćöÝøĉÜĔÝǰñúĉêÜćîìĊęđðŨîøĆÖĒìšķǰ đðŨîÿĉęÜìĊęîŠćÖĆÜüú 
ĒúąđĀĘîüŠćßŠćÜøĆÖĕì÷êšĂÜöćÙĉéĔĀöŠǰ đóČęĂÿøšćÜÿøøÙŤÜćîøĆÖĕì÷
ĔĀšÙÜĂ÷ĎŠêćöüĉíĊÖćøĒïïēïøćèéĆĚÜđéĉöǰĂĊÖìĆĚÜđðŨîÖćøÿøšćÜöĎúÙŠć
ĔĀšñúĉêõĆèæŤǰ ĒúąÿøšćÜÙčèÙŠćĒúąđðŨîđĂÖúĆÖþèŤĂĆîēééđéŠî 
×ĂÜðøąđìýĕì÷ĔĀšÖúĆïÙČîöć

ēÙøÜÖćøýċÖþć÷ćÜøĆÖĔĀâŠđóČęĂĂîčøĆÖþŤõĎöĉðŦââćĕì÷ 
êćöĒîüóøąøćßéĞćøĉÿöđéĘÝóøąđìóøĆêîøćßÿčéćĄǰÿ÷ćöïøöøćßÖčöćøĊǰ
ÝąđðŨîðøąē÷ßîŤĂ÷ŠćÜÖüšćÜ×üćÜĒúąđðŨîÖćøĒÖšêšîđĀêč×ĂÜðŦâĀćĕéš
Ĕîøą÷ą÷ćüǰ

àċęÜđĀĘîĕéšü Šćǰ ĶêšîøĆÖķǰ đðŨîìøĆó÷ćÖøìĊęöĊÙčèÙŠć÷ĉęÜ
ÖćøýċÖþćüĉÝĆ÷ǰÖćøøĆÖþćóĆîíčŤøĆÖĔĀâŠǰ ÖćøôŚŪîôĎǰ ĂîčøĆÖþŤðúĎÖêšî
øĆÖĔĀâŠìĊęĔĀšîĞĚć÷ćÜǰìĆĚÜÖćøÙĆéđúČĂÖĒöŠóĆîíčŤĔîÖćø×÷ć÷óĆîíčŤêŠĂĕðǰ 
đðŨîÖćøđóĉęööĎúÙŠćìćÜđýøþåÖĉÝǰúšüîöĊÙüćöÿĞćÙĆâ÷ĉęÜĒúąĔîÿŠüî
õĎöĉðŦââćßŠćÜøĆÖǰñĎšìĊęÿøšćÜÿøøÙŤÜćîøĆÖÝąöĊđóĉęööćÖ×ċĚîǰĒúąĀüĆÜüŠć 
Ùîĕì÷ÝąđĀĘîÙčèÙŠć×ĂÜÜćîøĆÖǰ đðŨîÜćîēïøćèǰ đóøćąöĊÙčèÙŠć 
ĔîêĆüöĆîđĂÜǰĒúąĔĀšđÖĉéÙüćöõĎöĉĔÝĔîÙüćöđðŨîĕì÷

đĂÖÿćøĂšćÜĂĉÜǰÖøöýĉúðćÖø�ǰ 	����
�ǰÿĆööîćüĉßćÖćøýċÖþć÷ćÜøĆÖ
đóČęĂĂîčøĆÖþŤõĎöĉðŦââćĕì÷ĂĆîđîČęĂÜöćÝćÖóøąøćßéĞćøĉÿöđéĘÝóøąđìó
øĆêîøćßÿčéćĄǰÿ÷ćöïøöøćßÖčöćøĊ�
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0CTUBDMFTǰGPSǰ-BDRVFSǰ$SBGUXPSLǰBOEǰ&YUFOTJPOǰ
PGǰ'VSUIFSJOHǰ5IBJǰ-BDRVFSǰ$SBGUXPSLǰ8JTEPNǰJOǰ
UIFǰ'VUVSF

%S�ǰ4JSJDIBJǰDPODFSOFEǰBCPVUǰDVSSFOUǰ5IBJǰMBDRVFSǰ
XPSL
ǰ“almost lacquer craftwork producers currently use 

synthetic substances instead of natural lacquer resin 

because the natural lacquer resin has disadvantages in 

UFSNTǰPGǰ SBSF
ǰFYQFOTJWFǰBOEǰ JUTǰOBUVSBMMZǰTMPXǰESZǰPGG�ǰ
Thus, some producers may trick buyers by claiming their 

QSPEVDUJPOTǰVTFEǰOBUVSBMǰMBDRVFSǰSFTJO�ǰ
%S�ǰ4JSJDIBJǰFMBCPSBUFE
ǰ“Currently Thailand has 

JOTVGųDJFOUǰ MBDRVFSǰ SFTJOǰ GPSǰ SFųOFǰBSUXPSLTǰBOEǰBMNPTUǰ
lacquer resins are imported from Republic of the Union of 

.ZBONBS�ǰ)PXFWFS
ǰUIFǰ.ZBONBSǰMBDRVFSǰSFTJOǰIBTǰMPXǰ
RVBMJUZǰBOEǰDPOUBNJOBUFTǰXJUIǰPUIFSǰTZOUIFUJDǰTVCTUBODFT�ǰ
4Pǰ JUǰ JTǰVOTVJUBCMFǰ GPSǰ SFųOFǰBSUXPSLT�ǰ$POTFRVFOUMZ
ǰ
lacquer craftsmen use synthetic putty substances and 

plastic coating substances, which are cheaper and dry 

GBTUFSǰUIBOǰOBUVSBMǰMBDRVFSǰSFTJO�ǰ4PNFǰMBDRVFSǰDSBGUTNFOǰ
import chemical materials from overseas, instead of 

MBDRVFSǰSFTJO�ǰ"TǰBǰSFTVMU
ǰUIFǰMBDRVFSǰSFTJOǰCFDPNFTǰMFTTǰ
TJHOJųDBOUǰPSǰQSBDUJDBMMZǰVOBXBSFǰBUǰBMM�ǰ)PXFWFS
ǰ4VDIǰ
TZOUIFUJDǰTVCTUBODFTǰ JOǰVTFǰBSFǰEFųDJFOUǰEVSBCJMJUZ
ǰBOEǰ
MBDLǰBSUJTUJDǰWBMVFǰBOEǰCFBVUZ�ķ

*OǰBǰDBVTFǰPGǰMBDRVFSǰSFTJOǰEFDSFBTJOH
ǰ%S�ǰ4JSJDIBJǰ
OPUJDFEǰĶ0OFǰSFBTPOǰJTǰCFDBVTFǰTPNFǰMBDRVFSǰDSBGUTNFOǰ

are allergic to resin, however, an important reason 

causing large lacquer resin craftsmanship to disappear is  

the longtime dry off resin and craftsmen using putty  

JOTUFBE�ǰ/PUBCMZ
ǰ IBOEJDSBGUTǰVTJOHǰ MBDRVFSǰ SFTJOǰBSFǰ 
durable color for longtime, whereas putty handicrafts 

GBMMǰPGGǰNPSFǰFBTJMZǰ JOǰTIPSUǰ UJNF�ǰ$PNQBSJOH
ǰ+BQBOFTFǰ
handicrafts using real lacquer resin is high prices, while Thai 

IBOEJDSBGUTǰVTJOHǰQVUUZǰBSFǰMPXFSǰQSJDF�ǰ+BQBOǰDSBGUTNFOǰ
FNQIBTJ[FTǰUBLJOHǰUJNFǰGPSǰIBOEJDSBGUǰNBLJOH�ǰ"TǰBǰSFTVMU
ǰ
+BQBOFTFǰIBOEJDSBGUTǰBSFǰIJHIMZǰWBMVFE�ǰ4Pǰ5IBJǰMBDRVFSǰ
craftsmen should concentrate craftwork produce by using 

SFBMǰMBDRVFSǰSFTJOķ�ǰ5IJTǰJTǰBOǰJTTVFǰPGǰDPODFSO�ǰ%S�ǰ4JSJDIBJǰ
IPMETǰ UIFǰPQJOJPOǰ UIBUǰ5IBJǰ MBDRVFSǰDSBGUTNFOǰIBWFǰ UPǰ 
SFUIJOLǰUIFJSǰNFUIPETǰPGǰMBDRVFSǰDSBGUXPSLǰCBTFEǰPOǰBODJFOUǰ
QBUUFSOTǰ JOǰPSEFSǰ UPǰ JODSFBTFǰ UIFǰQSPEVDUJWFǰWBMVFǰBOEǰ
VQIPMEǰUIFǰWBMVFǰBOEǰVOJRVFǰPGǰ5IBJǰ JEFOUJUZ�5IFǰ4UVEZǰ
PGǰ0SJFOUBMǰ-BDRVFSǰ*OJUJBUFEǰGPMMPXJOHǰ)�3�)�ǰ1SJODFTTǰ.BIBǰ
$IBLSJǰ4JSJOEIPSOǰGPSǰUIFǰ3FWJUBMJ[BUJPOǰPGǰ5IBJǰ8JTEPNǰIBTǰ
XJEF�SBOHJOHǰCFOFųUTǰBOEǰTPMVUJPOǰPGǰMPOH�UFSNǰDBVTFTǰPGǰ
UIFǰQSPCMFN�ǰ0CWJPVTMZ
ǰMBDRVFSǰUSFFǰJTǰBǰIJHIMZǰWBMVBCMFǰ
SFTPVSDF
ǰTPǰTUVEZǰBOEǰSFTFBSDIǰPGǰMBSHFǰMBDRVFSǰUSFFǰCSFFETǰ
GPSǰ JODSFBTJOHǰFDPOPNJDǰWBMVF
ǰBMTPǰBOEǰQSFTFSWBUJPOǰPGǰǰ
MBSHFǰMBDRVFSǰUSFFTǰGPSǰHBJOJOHǰSFTJOǰBSFǰNBJOMZǰJNQPSUBOU�ǰ 
"ǰOVNCFSǰPGǰ MBDRVFSǰ DSBGUXPSLǰ DSBGUTNFOǰ TIPVMEǰCFǰ
JODSFBTJOH
ǰBOEǰ5IBJTǰQFPQMFǰTIPVMEǰSFDPHOJ[FǰUIFǰWBMVFǰ
PGǰBODJFOUǰDSBGUXPSLǰBTǰJOUSJOTJDǰWBMVFǰBOEǰQSJEFǰJOǰĶ5IBJķ�
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Ùîĕì÷êšĂÜđêøĊ÷öóøšĂö

ēøÙĂčïĆêĉĔĀöŠǰ

đøĉęöÝćÖðŦâĀćÿĉęÜĒüéúšĂö
Ĕî÷čÙÿöĆ÷×ĂÜÖćøđðúĊę÷îĒðúÜĂ÷ŠćÜÖšćüÖøąēééđøćðäĉđÿí

ĕöŠĕéšđú÷üŠćÖĉÝÖøøöìĊęđÖĉéÝćÖöîčþ÷ŤĕéšÿøšćÜñúÖøąìïĂ÷ŠćÜøčîĒøÜêŠĂ
ÿõćóĒüéúšĂöēúÖēé÷đÞóćąÖćøĔßšìøĆó÷ćÖøíøøößćêĉĂ÷ŠćÜđÖĉî×Ăïđ×ê 
Ĕî×èąđéĊ÷üÖĆîÖĘÿøšćÜöúõćüąđ×šćÿĎŠøąïï×ĂÜÿĉęÜĒüéúšĂöÝîÖøąìĆęÜēúÖ
đøĉęöđ×šćÿĎŠüĉÖùêÖćúìĊęđøĊ÷ÖÖĆîüŠćǰĶõćüąēúÖøšĂîķ

õćüąēúÖøšĂîǰÙČĂÖćøìĊęĂčèĀõĎöĉđÞúĊę÷×ĂÜïøø÷ćÖćý
ïîēúÖÿĎÜ×ċĚîǰĕöŠüŠćÝąđðŨîĂćÖćýïøĉđüèĔÖúšñĉüēúÖĒúąîĞĚćĔîöĀćÿöčìø
ÝćÖ×šĂöĎú×ĂÜÙèąÖøøöÖćøøąĀüŠćÜøĆåïćúüŠćéšü÷ÖćøđðúĊę÷îĒðúÜ
ÿõćóõĎöĉĂćÖćý×ĂÜÿĀðøąßćßćêĉǰ	*1$$
ǰøąïčüŠćǰĔîßŠüÜđüúćǰ���ǰðŘ 
ìĊęñ Šćîöćǰ ĂčèĀõĎöĉđÞúĊę÷×ĂÜēúÖĕéšđóĉęöÿĎÜ×ċĚîëċÜǰ ����ǰ �ǰ ����ǰ
ĂÜýćđàúđàĊ÷ÿǰÖćøìĊęĂčèĀõĎöĉēúÖøšĂî×ċĚîĂíĉïć÷ĕéšÜŠć÷ėǰüŠćÖĉÝÖøøö
öîčþ÷ŤðøąđõìêŠćÜėǰÿŠÜñúĔĀšđÖĉéÖŢćàđøČĂîÖøąÝÖǰàċęÜÖŢćàéĆÜÖúŠćü 
ÝąúĂ÷×ċĚîĕðøüöêĆüĂ÷ĎŠïøĉđüèßĆĚîïøø÷ćÖćý×ĂÜēúÖǰàċęÜđöČęĂøĆÜÿĊ 
éüÜĂćìĉê÷ŤÿŠĂÜÖøąìïóČĚîìĊęēúÖǰøĆÜÿĊîĊĚÝąÿąìšĂîÖúĆïñŠćîßĆĚîïøø÷ćÖćý
ĂĂÖĕðîĂÖēúÖǰĒêŠđöČęĂöĊÖŢćàđøČĂîÖøąÝÖĔîßĆĚîïøø÷ćÖćýǰÖŢćàđĀúŠćîĊĚ 
ÝąÿÖĆéÖĆĚîøĆÜÿĊéüÜĂćìĉê÷Ťǰ ìĞćĔĀšĕöŠÿćöćøëÿąìšĂîÖúĆïĂĂÖĕð 
ĔîðøĉöćèìĊęđĀöćąÿöǰøĆÜÿĊéüÜĂćìĉê÷ŤìĊęêÖÙšćÜĂ÷ĎŠĔîßĆĚîïøø÷ćÖćý 
ÝċÜÿŠÜñúĔĀšĂčèĀõĎöĉ×ĂÜēúÖÿĎÜ×ċĚîÝćÖđéĉöǰ

ñúÖøąìïĂĆîéĆïĒøÖėǰìĊęöîčþ÷ßćêĉêšĂÜđñßĉâÝćÖðŦâĀć 
ēúÖøšĂîǰÙČĂǰÿõćüąÖćøđðúĊę÷îĒðúÜÿõćóõĎöĉĂćÖćýǰ 	$MJNBUFǰ

DIBOHF
ǰēé÷đÞóćąÙüćöñĉéðÖêĉ×ĂÜùéĎÖćúĂ÷ŠćÜøčîĒøÜǰđßŠîǰòîêÖĀîĆÖ 
ÝîđÖĉéÿõćüąîĞĚćìŠüöǰđÖĉéóć÷čêŠćÜėǰìĊęïŠĂ÷ÙøĆĚÜöĊÙüćöøčîĒøÜöćÖÖüŠćĂéĊêǰ 
ÖŠĂĔĀšđÖĉéüćêõĆ÷ǰĂčìÖõĆ÷ǰòîĒúšÜÝĆéÝîđÖĉéõĆ÷ĒúšÜìĊę÷ćüîćîǰđÖĉéĀĉöąêÖ 
Ĕîđ×êìĊęĕöŠđÙ÷ðøćÖäǰđßŠîǰĔîđ×êĂïĂčŠîǰÿõćóĂćÖćýøšĂîÝĆéǰĔîßŠüÜùéĎøšĂî 
×ĂÜđ×êĀîćüǰ đðŨîêšîǰĒîŠîĂîüŠćÖćøđðúĊę÷îĒðúÜÿõćóõĎöĉĂćÖćý
đßŠîîĊĚ÷ŠĂöÖŠĂĔĀšđÖĉéõĆ÷íøøößćêĉǰĒúąÿŠÜñúÖøąìïĒÖŠöüúöîčþ÷ßćêĉǰ

�óĉóĉíõĆèæŤíøøößćêĉüĉì÷ćǰĂÜÙŤÖćøóĉóĉíõĆèæŤüĉì÷ćýćÿêøŤĒĀŠÜßćêĉǰđìÙēîíćîĊǰÙúĂÜĀúüÜǰðìčöíćîĊ

ĔîßŠüÜđüúćđóĊ÷ÜĕöŠÖĊęÿĉïðŘìĊęñŠćîöćîĊĚǰ Ùîĕì÷đøĉęöÝąÙčšîĀĎÖĆïÙĞćýĆóìŤìĊęüŠćǰ ĶēøÙĂčïĆêĉĔĀöŠķǰàċęÜöĆÖðøćÖä×ċĚî
êćöÿČęĂêŠćÜėǰ ĕöŠüŠćÝąđðŨîĀîĆÜÿČĂóĉöóŤǰ ēìøìĆýîŤǰĀøČĂĔîēúÖĂĂîĕúîŤǰ ēé÷ÙĞćéĆÜÖúŠćüëĎÖóĎéëċÜïŠĂ÷ÙøĆĚÜǰ đöČęĂđÖĉé
đĀêčÖćøèŤĒóøŠøąïćé×ĂÜđßČĚĂēøÙǰìĆĚÜìĊęđÖĉé×ċĚîÖĆïöîčþ÷ŤǰĒúąđÖĉé×ċĚîÖĆïÿĆêüŤǰĒêŠĂ÷ŠćÜĕøÖĘéĊÙüćöøĎšÙüćöđ×šćĔÝđÖĊę÷üÖĆïǰǰ
ĶēøÙĂčïĆêĉĔĀöŠķǰÿĞćĀøĆïÙîĕì÷ĔîìčÖüĆîîĊĚ÷ĆÜëČĂđðŨîđøČęĂÜĔĀöŠǰ Ēúą÷ĆÜĕöŠöĊÙüćöđ×šćĔÝĂ÷ŠćÜëŠĂÜĒìšöćÖîĆÖǰàċęÜđðŨî
ÿõćüąÖćøèŤìĊęîŠćđðŨîĀŠüÜĕöŠîšĂ÷ÿĞćĀøĆïÿüĆÿéĉõćóìćÜÿč×ĂîćöĆ÷ǰ×ĂÜðøąßćÖøöîčþ÷ŤĒúšüǰĶēøÙĂčïĆêĉĔĀöŠķǰÙČĂĂąĕøǰ
đøćÝċÜóćÙčèñĎšĂŠćîöćìĞćÙüćöđ×šćĔÝĒúąđêøĊ÷öêĆüøĆïöČĂÖĆïēøÙđĀúŠćîĊĚǰĔĀšìĆîìŠüÜìĊ
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27/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

&NFSHJOHǰ%JTFBTFT�ǰ"MMǰ5IBJTǰ
/FFEǰ1SFQBSFEOFTT

*UǰBMMǰCFHJOTǰXJUIǰ&OWJSPONFOUBMǰ*TTVFT
8FǰBSFǰOPXǰNPWJOHǰJOǰBOǰFSBǰPGǰBǰSBQJEMZǰDIBOHJOHǰ

XPSME
ǰJUǰJTǰVOEPVCUFEMZǰUIBUǰIVNBOǰBDUJWJUJFTǰIBWFǰCSPVHIUǰ
BCPVUǰFOWJSPONFOUBMǰJNQBDUTǰBUǰBMMǰMFWFMTǰJODMVEJOHǰHMPCBM
ǰ
SFHJPOBMǰBOEǰOBUJPOBMǰTDBMFT�ǰ&TQFDJBMMZ
ǰUIFǰPWFS�FYQMPJUBUJPOǰ
PGǰOBUVSBMǰ SFTPVSDFTǰ JOǰDPOKVODUJPOǰXJUIǰ UIFǰHSPXJOHǰPGǰ
IB[BSEPVTǰXBTUFTǰBOEǰQPMMVUJPOTǰJOUSPEVDFǰFOWJSPONFOUBMǰ
JNQBDUTǰJOUPǰFDPMPHJDBMǰTZTUFNǰUIBUǰSVJOǰJUTǰCBMBODF�ǰ5IFǰ
DPMMFDUJWFǰJNQBDUTǰPGǰFOWJSPONFOUBMǰQSPCMFNTǰFOUFSǰĶHMPCBMǰ
XBSNJOHķǰJOUPǰFGGFDU�ǰ

Ķ(MPCBMǰXBSNJOHķǰFYQSFTTFTǰUIFǰVOVTVBMǰDIBOHFǰ
PGǰBUNPTQIFSJDǰHMPCBMǰUFNQFSBUVSF�ǰ"OǰBWFSBHFǰSBOHFǰPGǰ
UIFǰHMPCBMǰUFNQFSBUVSFǰIBTǰCFFOǰJODSFBTJOHǰOPǰNBUUFSǰJUǰJTǰ
EFUFDUFEǰGSPNǰUIFǰFBSUIǰPSǰPDFBOǰTVSGBDF�ǰ"ǰSFDFOUǰSFQPSUǰ
PGǰUIFǰ*OUFSHPWFSONFOUBMǰ1BOFMǰPOǰ$MJNBUFǰ$IBOHFǰ	*1$$
ǰ
JOEJDBUFTǰUIBUǰUIFǰXPSMEǰUFNQFSBUVSF
ǰEVSJOHǰUIFǰQBTUǰ���ǰ
ZFBST
ǰJTǰFYQFDUFEǰUPǰJODSFBTFǰJOǰBOǰBWFSBHFǰSBOHFǰPGǰ����ǰ
ıǰ����ǰr$�ǰ5IJTǰJODSFBTJOHǰUSFOEǰPGǰHMPCBMǰUFNQFSBUVSFǰDBOǰ
CFǰTJNQMZǰFYQMBJOFEǰBTǰBǰ SFŴFDUJPOǰPGǰIVNBOǰBDUJWJUJFTǰ
UIBUǰBSFǰBMTPǰHSPXJOH�ǰ5IFTFǰBDUJWJUJFTǰDBOǰBDDFMFSBUFǰUIFǰ
EFWFMPQNFOUǰPGǰ()(ǰFNJTTJPOT�ǰ8IFOFWFSǰUIFǰFNJTTJPOTǰ
ŴPXǰVQXBSEǰJOUPǰUIFǰBUNPTQIFSF
ǰUIFZǰXJMMǰHFUǰCBDLǰPOUPǰ
UIFǰFBSUIǰBOEǰUIFOǰHFUǰPVUǰPGǰUIFǰFBSUIǰTVSGBDFǰBTǰUIFǰTVOĴTǰ

SBEJBUJPOǰǰSFŴFDUJPOǰPOǰUIFǰPOFǰǰIBOE�ǰ0OǰUIFǰPUIFSǰIBOE
ǰ
()(ǰFNJTTJPOTǰBDDVNVMBUFEǰJOǰUIFǰBUNPTQIFSFǰXJMMǰEFUFDUǰ
TVOĴTǰSBEJBUJPOǰOPUǰUPǰSFŴFDUǰCBDLǰBOEǰMFBWFǰUIFǰFBSUIǰBUǰBǰ
TVJUBCMFǰQSPQPSUJPO�ǰ5IFǰTVOĴTǰSBEJBUJPOǰMFGUǰBUǰUIFǰBUNPTQIFSFǰ
UIFOǰJOUSPEVDFTǰUIFǰJODSFBTFǰPGǰHMPCBMǰUFNQFSBUVSF�

*OǰUIJTǰ SFTQFDU
ǰ JUǰXPVMEǰTBZǰUIBUǰIVNBOLJOEǰ JTǰ
BǰNBKPSǰDBVTFǰPGǰUIFǰBEWFSTFǰ JNQBDUǰPGǰDMJNBUFǰDIBOHF�ǰ 
"ǰDSVDJBMǰFSSPSǰPGǰ TFBTPOBMǰQFSJPEǰTFFNTǰ UPǰCFǰDSJUJDBMǰ
JNQBDU�ǰ5IJTǰDBOǰCFǰTFFOǰGSPNǰUIFǰPDDVSSFODFǰPGǰIFBWZǰSBJO
ǰ
TUPSNǰTVSHF
ǰŴPPET
ǰBOEǰ�ǰPSǰESPVHIUǰXIJDIǰBSFǰMJLFMZǰNPSFǰ
GSFRVFOUǰUIBOǰFWFS�ǰ&WFOUǰUIFǰTOPXZǰSBJOGBMMǰDBOǰOPXǰCFǰ
TFFOǰJOǰTPNFǰUSPQJDBMǰBSFBTǰPSǰJOǰTVNNFSǰUJNFǰPGǰUIFǰDPMEǰ
SFHJPOǰGSPNǰXIFSFǰTIPVMEǰOFWFSǰFWFSǰIBQQFOFEǰCFGPSF�ǰ

*UǰJTǰBDDFQUFEǰUIBUǰUIFǰQIFOPNFOPOǰPGǰDMJNBUFǰDIBOHFǰ
DBOǰJOUSPEVDFǰBEWFSTFǰJNQBDUTǰOPUǰPOMZǰUPǰOBUVSBMǰEJTBTUFSTǰ
CVUǰBMTPǰPOǰIVNBOǰIFBMUI�ǰ*UǰJTǰUIFSFGPSFǰVOBWPJEBCMFǰUIBUǰ 
UIFǰDPOTFRVFODFǰPGǰDMJNBUFǰDIBOHFǰDBOǰCSJOHǰBCPVUǰWBSJPVTǰ
EJTFBTFT�ǰ5IFǰDIBOHJOHǰDMJNBUFǰQSPWJEFTǰOFXǰDPOEJUJPOǰGPSǰ
UIFTFǰOFXǰFNFSHJOHǰEJTFBTFTǰXIJDIǰIBWFǰCFFOǰEFWFMPQFEǰBOEǰ
EJTQFSTFEǰSBQJEMZ�ǰ4JHOJųDBOUǰTZNQUPNTǰGSPNǰCFJOHǰJNQPTFEǰ 
CZǰTPNFǰFNFSHJOHǰEJTFBTFTǰDBOǰCFǰ UIFǰEFTUSVDUJPOǰPGǰ
IVNBOǰJNNVOJUZ�ǰ

�/BUVSBMǰ)JTUPSZǰ.VTFVNǰ/BUJPOBMǰ4DJFODFǰ.VTFVNǰ5FDIOPQPMJT
ǰ,MPOHǰ-VBOH
ǰ1BUIVNUIBOJ�

0OMZǰUFOǰZFBSTǰQBTTFE
ǰ5IBJǰQFPQMFǰIBWFǰCFDPNFǰUPǰHFUǰVTFEǰUPǰOFXǰUFSNTǰPGǰEJTFBTFTǰ
ĶFNFSHJOHǰEJTFBTFķ�ǰ5IFǰUFSNTǰIBWFǰCFFOǰBOOPVODFEǰUISPVHIǰ57ǰCSPBEDBTU
ǰOFXTQBQFST
ǰBOEǰ
TPDJBMǰNFEJBǰQBSUJDVMBSMZǰEVSJOHǰUIFǰCSFBLPVUǰTFBTPOT�ǰ5IFTFǰOFXǰĶFNFSHJOHǰEJTFBTFTķǰDBOǰJNQPTFǰ
POǰBOEǰEFGFDUǰCPUIǰIVNBOǰIFBMUIǰBOEǰBOJNBMT�ǰ*UǰJTǰUIFSFGPSFǰJNQPSUBOUǰGPSǰIVNBOǰUPǰHFUǰUPǰLOPXǰ
BOEǰVOEFSTUBOEǰUIFTFǰĶFNFSHJOHǰEJTFBTFTķǰXIJDIǰBSFǰTUJMMǰOFXǰGPSǰNPTUǰ5IBJǰQFPQMF�ǰ5PǰHFUǰBǰUSVFǰ
QFSDFQUJPOǰPGǰUIFǰĶFNFSHJOHǰEJTFBTFTķǰJTǰFTTFOUJBMǰGPSǰIVNBO
ǰ5IBJǰQFPQMFǰJOǰQBSUJDVMBS
ǰUPǰCFǰBXBSFǰ
PGǰUIFJSǰIFBMUIǰEFGFDUJPOǰUIBUǰDBOǰCFǰJNQPTFEǰGSPNǰUIFǰDIBOHJOHǰFOWJSPONFOU�ǰ*UǰJTǰUIFSFGPSFǰUIFǰ
SJHIUǰUJNFǰGPSǰVTǰUPǰJOUSPEVDFǰZPVǰUPǰLOPXǰUIFǰSFBMǰNFBOJOHǰPGǰĶFNFSHJOHǰEJTFBTFTķǰTPǰBTǰUPǰBWPJEǰ
BOEǰCFǰBCMFǰUPǰDPQFǰXJUIǰUIFJSǰEFGFDUJPOT�
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Ă÷ŠćÜĕøÖĘêćö÷ĆÜöĊõĆ÷ÙčÖÙćöĂĊÖøĎðĒïïĀîċęÜìĊęđðŨîñúÖøąìïÝćÖ
ÿõćüąēúÖøšĂîǰĒúąéĎÝąĕöŠ÷ĉęÜĀ÷ŠĂîĕðÖüŠćÖĆîđú÷ǰĀćÖĒêŠĀúć÷ÙîĂćÝ
ÝąúČöîċÖëċÜöĆîǰñúÖøąìïìĊęüŠćîĆĚîÙČĂǰēøÙêĉéđßČĚĂêŠćÜėǰàċęÜĀúć÷ēøÙĂčïĆêĉ
×ċĚîöćĔĀöŠǰĒúąöĊÙüćöøčîĒøÜöćÖ×ċĚîǰéšü÷ĂĉìíĉóúÝćÖÿõćüąēúÖøšĂîǰ
Ĕî×èąìĊęøŠćÜÖć÷öîčþ÷ŤìĊęêšĂÜđñßĉâÖĆïÿõćóÖćøèŤ×ĂÜÖćøđðúĊę÷îĒðúÜ
ÿõćóõĎöĉĂćÖćýǰÖúĆïđøĉęööĊõĎöĉÙčšöÖĆîēøÙìĊęĂŠĂîĒĂúÜǰóøšĂöÿüîìćÜ
ÖĆïÙüćößčÖßčö×ĂÜÿĆêüŤîĞćēøÙǰóćĀąîĞćēøÙǰÖćøĒóøŠÖøąÝć÷ǰĒúą
Öćø×÷ć÷óĆîíčŤ×ĂÜđßČĚĂēøÙßîĉéêŠćÜėǰÖúĆïöĊöćÖ×ċĚîǰÝċÜîĆïĕéšüŠćđðŨî 
ÿĉęÜìĊęîŠćüĉêÖÖĆÜüúĕöŠîšĂ÷ĔîÿëćîÖćøèŤéĆÜÖúŠćüǰ đóøćąîĆęîĀöć÷ëċÜǰ
ēĂÖćÿĔîÖćøéĞćøÜĂ÷ĎŠ×ĂÜđñŠćóĆîíčŤöîčþ÷ŤïîēúÖĔïîĊĚǰ
ÙüćöĀöć÷ĒúąÙüćöĒêÖêŠćÜ

ĀćÖëćöëċÜēøÙĂčïĆêĉĔĀöŠǰìĊęđÖĉé×ċĚîÝćÖÿõćüąēúÖøšĂîĔîðŦÝÝčïĆî 
öĊēøÙĔéïšćÜǰÙÜĕöŠĔßŠđøČęĂÜÜŠć÷îĆÖìĊęÝąïĂÖÖúŠćüøć÷úąđĂĊ÷éĕéšĂ÷ŠćÜ
ÙøïëšüîǰĒêŠĂ÷ŠćÜĕøÖĘéĊǰēøÙêĉéđßČĚĂìĊęđðŨîñúÖøąìïÝćÖÿõćüąēúÖøšĂîǰ
ĔîðŦÝÝčïĆîîĆĚîǰ đøćĒïŠÜĂĂÖđðŨîÿĂÜðøąđõìÙČĂǰ ēøÙĂčïĆêĉĔĀöŠĒúą 
ēøÙĂčïĆêĉàĞĚćǰ	&NFSHJOHǰ�ǰ3F�FNFSHJOHǰ;PPOPUJDǰ%JTFBTF


ēøÙêĉéđßČĚĂĂčïĆêĉàĞĚćǰ	3F�FNFSHJOHǰ*OGFDUJPVTǰ%JTFBTFT
ǰ
Āöć÷ëċÜǰ ēøÙêĉéđßČĚĂìĊę đÙ÷ĒóøŠøąïćéĔîĂéĊêĒúąÿÜïĕðĒúšü 
đðŨîđüúćîćîĀúć÷ðŘǰĒêŠÖúĆïöćøąïćé×ċĚîĂĊÖǰêĆüĂ÷ŠćÜēøÙêĉéđßČĚĂĂčïĆêĉàĞĚćǰ 
đßŠîǰüĆèēøÙǰĕ×šđúČĂéĂĂÖǰĒúąöćúćđøĊ÷ǰđðŨîêšîǰ

ēøÙêĉéđßČĚĂĂčïĆêĉĔĀöŠǰ 	&NFSHJOHǰ *OGFDUJPVTǰ%JTFBTFT
ǰ
Āöć÷ëċÜǰ ēøÙêĉéđßČĚĂßîĉéĔĀöŠėǰìĊęöĊøć÷ÜćîñĎšðśü÷đóĉęö×ċĚîǰ Ĕîøą÷ą
ðøąöćèǰ��ǰðŘìĊęñŠćîöćǰĀøČĂēøÙêĉéđßČĚĂìĊęöĊĒîüēîšöìĊęÝąóïöćÖ×ċĚî 
ĔîĂîćÙêĂĆîĔÖúšǰ øüöĕðëċÜēøÙìĊęđÖĉé×ċĚîĔĀöŠĔîìĊęĔéìĊęĀîċęÜǰĀøČĂēøÙ
ìĊęđóĉęÜÝąĒóøŠøąïćéđ×šćĕðÿĎŠĂĊÖìĊęĀîċęÜĒúą÷ĆÜøüöëċÜēøÙêĉéđßČĚĂìĊęđÙ÷
ÙüïÙčöĕéšéšü÷÷ćðäĉßĊüîąĒêŠđÖĉéÖćøéČĚĂ÷ćǰêĆüĂ÷ŠćÜēøÙêĉéđßČĚĂĂčïĆêĉĔĀöŠǰ 
đßŠîǰēøÙđĂéÿŤǰĕ×šĀüĆéĔĀâŠÿĆêüŤðŘÖĀøČĂĕ×šĀüĆéîÖǰĒúąüĆèēøÙéČĚĂ÷ćǰđðŨîêšî

ÝćÖÿëĉêĉøĎðĒïï×ĂÜēøÙêĉéêŠĂĂčïĆêĉĔĀöŠìĊęđÖĉé×ċĚîĔîßŠüÜ
ðŘǰó�ý�ǰ����ǰëċÜðŦÝÝčïĆîóïüŠćǰ ēøÙĂčïĆêĉĔĀöŠĕéšðøćÖä×ċĚîöćöćÖ
ēé÷ÝĞćîüîēøÙĂčïĆêĉĔĀöŠìĆĚÜĀöéîĊĚðøąöćèøšĂ÷úąǰ��ǰđðŨîēøÙêĉéêŠĂ 
ÝćÖÿĆêüŤÿĎŠÙîǰöĆÖöĊêšîđĀêčöćÝćÖÿĆêüŤðśćǰ đßŠîǰ ēøÙàćøŤÿǰ ĕ×šĀüĆéîÖǰ

ĕ×šđúČĂéĂĂÖĂĊēïúćǰđðŨîêšîǰēé÷ēøÙĂčïĆêĉĔĀöŠîĊĚöĊñúÖøąìïĀøČĂÿĆöóĆîíŤ
ÖĆïÿĆÜÙöǰđýøþåÖĉÝǰÿõćóĒüéúšĂöǰĒúąðŦÝÝĆ÷ìćÜîĉđüýüĉì÷ćĂ÷ŠćÜöćÖǰ
îĂÖÝćÖîĊĚ÷ĆÜóïüŠćǰóČĚîìĊęìĊęĂ÷ĎŠĔîđ×êøšĂîßČĚîĂ÷ŠćÜĔîðøąđìýĕì÷ǰ 
öĊÙüćöđÿĊę÷ÜÿĎÜìĊęÝąđÖĉéēøÙĂčïĆêĉĔĀöŠìĊęöĊÿćđĀêčÝćÖÿĆêüŤðśćĀøČĂĒöúÜ
óćĀąîĞćēøÙàċęÜÝćÖÿëĉêĉÖćøđÖĉéēøÙĂčïĆêĉĔĀöŠǰĔîßŠüÜǰ�ǰðŘĀúĆÜìĊęñŠćîöćîĊĚǰ
óïüŠćðøąđìýĕì÷êšĂÜđñßĉâÖĆïÖćøĒóøŠøąïćé×ĂÜēøÙéĆÜÖúŠćüĂ÷ŠćÜ
êŠĂđîČęĂÜǰđßŠîǰÖćøøąïćé×ĂÜēøÙĕ×šĀüĆéĔĀâŠǰ����ǰ	ĔîðŘǰó�ý�ǰ����
ǰǰ
Öćøøąïćé×ĂÜēøÙêĉéđßČĚĂĂĊēÙĕúǰ ĔîðŘǰó�ý�ǰ����ǰÖćøøąïćé×ĂÜ
ēøÙöČĂǰ đìšćðćÖǰĒúąēøÙêĉéđßČĚĂĕüøĆÿēÙēøîŠćǰÿć÷óĆîíčŤĔĀöŠǰðŘǰ����ǰ 
	ðŘǰó�ý�ǰ����
ǰĒúąđöČęĂðŘǰó�ý�ǰ����ǰđÖĉéÖćøøąïćé×ĂÜđßČĚĂĕ×šĀüĆéîÖǰ 
)�/�ǰđðŨîêšîǰÖćøĒóøŠøąïćé×ĂÜēøÙđĀúŠćîĊĚǰîĆïđðŨîðŦâĀćøąéĆïßćêĉ 
ìĊęÝĞćđðŨîÝąêšĂÜĕéšøĆïÖćøđòŜćøąüĆÜĒúąðŜĂÜÖĆîĂ÷ŠćÜÝøĉÜÝĆÜǰàċęÜðŦÝÝčïĆî
öĊĀîŠü÷ÜćîĀúĆÖìĊęéĎĒúđòŜćêĉéêćöđøČęĂÜéĆÜÖúŠćüĂ÷ŠćÜĔÖúšßĉéǰ ÙČĂǰ 
ÖøöÙüïÙčöēøÙǰÖøąìøüÜÿćíćøèÿč×ǰ
��ǰēøÙđòŜćøąüĆÜǰÝćÖÖćøđðúĊę÷îĒðúÜÿõćóõĎöĉĂćÖćý

ðŦÝÝĆ÷ÿĞćÙĆâìĊęđðŨîÿćđĀêčĔĀšđÖĉéÖćøĒóøŠøąïćé×ĂÜ
ēøÙêĉéêŠĂĂčïĆêĉĔĀöŠĒúąēøÙêĉéêŠĂĂčïĆêĉàĞĚćǰ ĕéšĒÖŠǰ ÖćøÖúć÷óĆîíč Ť 
×ĂÜđßČĚĂēøÙǰÖćøđðúĊę÷îĒðúÜüĉëĊßĊüĉêǰóùêĉÖøøöǰ ēÙøÜÿøšćÜǰĒúą
ÖćøđéĉîìćÜđÙúČęĂî÷šć÷×ĂÜðøąßćÖøǰÖćøđðúĊę÷îĒðúÜéšćîđÖþêøÖøøö
ĒúąÖćøñúĉêĂćĀćøǰÖćøóĆçîćđìÙēîēú÷ĊìćÜÖćøĒóì÷Ťǰ øüöìĆĚÜ
Öćøúąđú÷öćêøÖćøðŜĂÜÖĆîĒúąÙüïÙčöēøÙǰàċęÜĂÜÙŤÖćøĂîćöĆ÷ēúÖ 
ĕéšĒÿéÜ×šĂöĎúĔĀšđĀĘîüŠćǰĔîßŠüÜĀúĆÜėǰ×ĂÜýêüøøþìĊęǰ��ǰöĊēøÙêĉéêŠĂ
ĂčïĆêĉĔĀöŠǰđÖĉé×ċĚîĔîìčÖõĎöĉõćÙìĆęüēúÖǰĔîøą÷ąǰ���ǰðŘìĊęñŠćîöćǰðøąđìýĕì÷
ĕéšðøąÿïÖĆïðŦâĀćÖćøĒóøŠøąïćé×ĂÜēøÙêĉéêŠĂĔîÖúčŠöîĊĚĂ÷ŠćÜêŠĂđîČęĂÜ

ðŦÝÝčïĆîǰÖøöÙüïÙčöēøÙǰöĊÖćøđòŜćøąüĆÜǰ��ǰēøÙǰìĊęĂćÝÝą 
öĊÖćøĂčïĆêĉ×ċĚîĔîðøąđìýĕì÷ĂĆîđîČęĂÜöćÝćÖÖćøđðúĊę÷îĒðúÜ×ĂÜ
ÿõćóĂćÖćýǰàċęÜöĊìĆĚÜǰēøÙĂčïĆêĉĔĀöŠǰĒúąēøÙĂčïĆêĉàĞĚćǰéĆÜîĊĚ

��ǰēøÙĕ×šÖćāĀúĆÜĒĂŠîǰ 	.FOJOHPDPDDBMǰ.FOJOHJUJT
ǰ 
đÖĉéÝćÖđßČĚĂĒïÙìĊđøĊ÷ǰNeisseria meningitidesǰđßČĚĂîĊĚêĉéêŠĂÝćÖÙî
ĕðÿĎŠÙîēé÷đßČĚĂÝąĂĂÖöćìćÜúąĂĂÜîĞĚćöĎÖǰîĞĚćúć÷ǰ

��ǰēøÙĕ×šđúČĂéĂĂÖǰ	ǰ%FOHVFǰGFWFS
ǰĀøČĂĕ×šđéĘÜÖĊǰđÖĉéÝćÖ 
ÖćøêĉéđßČĚĂĕüøĆÿđéĘÜÖĊǰ ēøÙĕ×šđúČĂéĂĂÖêĉéêŠĂñŠćîìćÜóćĀąÙČĂ 
÷čÜĀúć÷ÿðŘßĊÿŤĔîÝĊîĆÿǰAedesǰēé÷đÞóćąǰ"�BFHZQUJǰĀøČĂ÷čÜúć÷ïšćî

��ǰēøÙêĉéđßČĚĂĕüøĆÿîĉðćĀŤĒúąđăîéøćǰ 	/JQBIǰ 7JSBMǰ
BOEǰ )FOESBǰ %JTFBTFT
ǰ đðŨîĕüøĆÿìĊęÖ ŠĂēøÙĔîÿĆêüŤöĊøć÷Üćî 
ÖćøêĉéđßČĚĂÝćÖÿĆêüŤÖúčŠöÙšćÜÙćüǰöšćǰĀöĎǰöćÿĎŠÙîÝćÖÖćøÖĉîÿĆöñĆÿ
ĀøČĂĀć÷ĔÝ

��ǰēøÙĕ×šĀüĆéîÖǰ"WJBOǰ *OŴVFO[Bǰ 	#JSEǰ'MV
ǰ đðŨîēøÙ 
ìĊęđÖĉéÝćÖÖćøêĉéđßČĚĂĕüøĆÿĕ×šĀüĆéĔĀâŠǰÙîÿćöćøëêĉéđßČĚĂĕéšÝćÖÖćø
ÿĆöñĆÿÿĆêüŤðśü÷ēé÷êøÜǰĒúąēé÷ĂšĂöÝćÖÖćøÿĆöñĆÿÖĆïÿćøìĊęÙĆéĀúĆęÜ
ÝćÖÿĆêüŤìĊęđðŨîēøÙǰ



29/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

)VNBOǰIFBMUIǰDBOǰCFǰXFBLFOFEǰBTǰBǰSFTVMUǰPGǰUIFǰ 
NBMGVODUJPOǰPGǰ UIFJSǰ JNNVOFǰTZTUFN�ǰ *OǰBEEJUJPOǰUPǰUIFǰ
FNFSHJOHǰEJTFBTFT
ǰ GSBHNFOUBUJPOǰPGǰ UIFǰDBSSJFSTǰDBOǰCFǰ
BDDFMFSBUFEǰUIFǰPVUCSFBL�ǰ5IJTǰSFNBJOTǰBǰXPSSJTPNFǰQSPCMFNǰ
GPSǰIVNBOǰTVSWJWBMǰ JOǰHFOFSBMǰBOEǰUIFǰFYJTUFODFǰPGǰOFXǰ
HFOFSBUJPOTǰJOǰQBSUJDVMBS�ǰ
.FBOJOHǰPGǰ5IFǰ/FXǰ5FSNT

*GǰCFJOHǰBTLFEǰBCPVUǰOFXǰEJTFBTFTǰFNFSHFEǰGSPNǰ
UIFǰDIBOHJOHǰDMJNBUF
ǰJUǰNBZǰOPUǰCFǰTPǰFBTZǰUPǰHFUǰBMMǰEFUBJMTǰ
JOǰSFTQPOTFǰUPǰTVDIǰRVFTUJPO�ǰ)PXFWFS
ǰXFǰDBOǰEJBHOPTFǰ 
EJTFBTFTǰSFTVMUJOHǰGSPNǰDMJNBUFǰDIBOHFǰJNQBDUǰJOǰJUTǰJOGFDUJPVTǰ
TZNQUPNT�ǰ/PXBEBZT
ǰXFǰDMBTTJGZǰUIFǰJOGFDUJPVTǰTZNQUPNTǰ
PGǰDMJNBUFǰDIBOHFǰJNQBDUTǰJOUPǰ�ǰUZQFTǰ�ǰ&NFSHJOHǰ%JTFBTFǰ
BOEǰ3F�FNFSHJOHǰ;PPOPUJDǰ%JTFBTF�ǰ

3F�FNFSHJOHǰ *OGFDUJPVTǰ%JTFBTFǰ SFGFSTǰ UPǰ BTǰ 
UIFǰEJTFBTFǰUIBUǰXBTǰXJEFTQSFBEǰJOǰUIFǰQBTUǰUIFOǰTUPQQFEǰ
BOEǰJTǰOPXǰFNFSHJOHǰBHBJO�ǰ4PNFǰFYBNQMFTǰPGǰSF�FNFSHJOHǰ
EJTFBTFǰBSFǰUVCFSDVMPTJT
ǰEFOHVFǰGFWFSǰBOEǰNBMBSJB
ǰFUD�

&NFSHJOHǰ *OGFDUJPVTǰ%JTFBTFǰNFBOTǰ JOGFDUJPVTǰ 
EJTFBTFTǰUIBUǰBSFǰOFXMZǰFNFSHJOH�ǰ5IJTǰLJOEǰPGǰEJTFBTFǰJOŴVFODFTǰ
UIFǰHSPXJOHǰOVNCFSǰPGǰJOGFDUJPVTǰQBUJFOUTǰBUǰBǰESBNBUJDǰUSFOEǰ
XJUIJOǰUIFǰQBTUǰ��ǰZFBST�ǰ*OǰBEEJUJPO
ǰJUǰBMTPǰNFBOTǰOFXǰUZQFTǰPGǰ 
JOGFDUJPVTǰEJTFBTFTǰ UIBUǰ DBOǰCFǰXJEFTQSFBEǰ JOǰ BǰOFBSǰ 
GVUVSF
ǰJODMVEJOHǰEJTFBTFTǰOFXMZǰGPVOEǰGSPNǰQMBDFǰUPǰQMBDF�ǰ 
5IFǰTZNQUPNTǰPGǰ&NFSHJOHǰ*OGFDUJPVTǰ%JTFBTFǰUIBUǰSFNBJOǰ
JOǰ UIJTǰHSPVQǰBSFǰ UIFJSǰDPOUSPMMBCMFǰBOEǰVODPOUSPMMBCMFǰ
GVODUJPOTǰGSPNǰBOUJCJPUJDT�ǰ&YBNQMFTǰBSFǰ"*%4
ǰBWJBOǰŴVǰBOEǰ
UVCFSDVMPTJTǰUIBUǰBSFǰSFTJTUBOUǰUPǰNFEJDBUJPO�

4UBUJTUJDTǰGSPNǰSFQPSUǰPOǰGPSNTǰPGǰ&NFSHJOHǰ*OGFDUJPVTǰ
%JTFBTFǰTJODFǰ����ǰIBWFǰQSPWFOǰUIFǰPDDVSSFODFǰPGǰNBOZǰOFXǰ
EJTFBTFT�ǰ*UǰJTǰFTUJNBUFEǰUIBUǰ��ǰQFSDFOUǰPGǰUPUBMǰOFXǰEJTFBTFTǰ
BSFǰDPOTJEFSFEǰUPǰCFǰJOGFDUJPVT�ǰ8JMEǰBOJNBMTǰCFDPNFǰLFZǰ 
DBSSJFSTǰTVDIǰBTǰ4"34
ǰBWJBOǰŴV
ǰFCPMBǰIFNPSSIBHJDǰGFWFS
ǰFUD�ǰ*UǰJTǰ 
TJHOJųDBOUǰ UIBUǰ &NFSHJOHǰ *OGFDUJPVTǰ%JTFBTFǰQSPQPTFTǰ 
BEWFSTFǰJNQBDUTǰUIBUǰBSFǰDPSSFMBUJOHǰXJUIǰTPDJBM
ǰFDPOPNJDǰBOEǰ
FOWJSPONFOUBMǰDPOEJUJPOT�ǰ*OǰBEEJUJPOǰUPǰUIBU
ǰHFPHSBQIJDBMǰ
MPDBUJPOǰJOǰUSPQJDBMǰSFHJPOǰMJLFǰ5IBJMBOEǰIBTǰTIPXOǰBǰIJHIǰ 
QPTTJCJMJUZǰPGǰHFUUJOHǰ&NFSHJOHǰ *OGFDUJPVTǰ%JTFBTFǰDBSSJFEǰ
GSPNǰXJMEǰ BOJNBMTǰPSǰ JOTFDUT�ǰ 4UBUJTUJDBMǰ GBDUPSTǰ GSPNǰ
UIFǰQBTUǰ ųWFǰ ZFBSTǰ IBWFǰ SFWFBMFEǰ UIBUǰ 5IBJMBOEǰIBTǰ
CFFOǰFODPVOUFSJOHǰ UIFǰPVUCSFBLǰPGǰ&NFSHJOHǰ *OGFDUJPVTǰ
%JTFBTFǰ DPOUJOVBMMZ�ǰ 4PNFǰ FYBNQMFTǰ JODMVEFǰ BOǰ 
PVUCSFBLǰPGǰJOŴVFO[BǰJOǰ����
ǰJOWBTJPOǰPGǰ&�DPMJǰ JOǰ����
ǰ 

JOUSVTJPOǰPGǰ'PPUǰBOEǰ.PVUIǰEJTFBTFTǰBOEǰUIFǰXJEFTQSFBEǰ
JOGFDUJPOǰPGǰOFXǰTUSBJOǰĶ$PSPOBǰ7JSVTķǰJOǰ����
ǰBOEǰUIFǰSFDFOUǰ
PVUCSFBLǰPGǰBWJBOǰJOŴVFO[BǰĶ)�/�ķ�ǰ*UǰJTǰJNQPSUBOUǰUIBUǰUIFǰ
JOWBTJPOǰPGǰUIFTFǰEJTFBTFTǰDBOǰCFǰEFUFSNJOFEǰBTǰBǰOBUJPOBMǰ
UISFBUǰPGǰXIJDIǰNPOJUPSJOHǰUPǰNJUJHBUFǰJTǰOFFEFE�ǰ"UǰQSFTFOU
ǰ
UIFǰBGPSFNFOUJPOFEǰEJTFBTFǰJTǰVOEFSǰUIFǰTVSWFJMMBODFǰPGǰUIFǰ
%FQBSUNFOUǰPGǰ%JTFBTFǰ$POUSPM
ǰ.JOJTUSZǰPGǰ1VCMJDǰ)FBMUI�
%JTFBTFTǰVOEFSǰ4VSWFJMMBODFǰEVFǰUPǰ$MJNBUFǰ$IBOHF

5IFSFǰBSFǰTFWFSBMǰGBDUPSTǰUIBUǰDBOǰCFǰNBKPSǰDBVTFTǰPGǰ
UIFǰPVUCSFBLǰPGǰ&NFSHJOHǰ*OGFDUJPVTǰ%JTFBTFǰBOEǰ3Fǰ�ǰFNFSHJOHǰ
;PPOPUJDǰ%JTFBTF�ǰ5IPTFǰGBDUPSTǰBSFǰFQJEFNJDTǰNVUBUJPO�ǰUIFǰ
DIBOHFǰJOǰMJGF�TUZMF
ǰIVNBO�MJWFMJIPPEǰBOEǰCFIBWJPVS
ǰQPQVMBUJPOǰ
TUSVDUVSFǰBOEǰNPWFNFOU�ǰUIFǰDIBOHFǰJOǰBHSJDVMUVSBMǰTZTUFNǰ
BOEǰGPPEǰQSPEVDUJPO�ǰUFDIOPMPHZǰEFWFMPQNFOUǰBTTPDJBUFEǰXJUIǰ
NFEJDBUJPO�ǰUIFǰOFHMJHFODFǰJOǰEJTFBTFǰQSPUFDUJPOǰBOEǰDPOUSPM�ǰ 
"ǰSFQPSUǰPGǰUIFǰ8PSMEǰ)FBMUIǰ0SHBOJTBUJPOǰ	8)0
ǰSFWFBMFEǰ
UIBUǰOFXǰEJTFBTFTǰFNFSHFEǰBEUFSǰUIFǰZFBSǰ����ǰIBTǰEJTQFSTFEǰ
BSPVOEǰUIFǰXPSME�ǰ'PSǰ5IBJMBOE
ǰUIFǰJOGFDUJPVTǰEJTFBTFTǰIBWFǰ
CFFOǰTQSFBEǰBSPVOEǰEVSJOHǰ���ǰZFBST�ǰ5IFǰDPVOUSZǰJTǰTUJMMǰ
FODPVOUFSJOHǰUIFǰPVUCSFBLǰDPOUJOVBMMZ�

"UǰQSFTFOU
ǰUIJSUFFOǰEJTFBTFTǰBSFǰVOEFSǰTVSWFJMMBODFǰ
PGǰUIFǰ%FQBSUNFOUǰPGǰ%JTFBTFǰ$POUSPM�ǰ5IFTFǰEJTFBTFTǰBSFǰ
MJLFMZǰ UPǰCFǰFNFSHFEǰ GSPNǰUIFǰDIBOHJOHǰDMJNBUF
ǰXIJDIǰ
JODMVEFǰCPUIǰ&NFSHJOHǰ*OGFDUJPVTǰ%JTFBTFǰBOEǰ3F�FNFSHJOHǰ
;PPOPUJDǰ%JTFBTFǰBTǰGPMMPXT�

�
ǰ.FOJOHPDPDDBMǰ.FOJOHJUJT�ǰJUǰJTǰPSJHJOBUFEǰGSPNǰ 
BǰGPSNǰPGǰCBDUFSJBǰOBNFEǰĶ/FJTTFSJBǰ.FOJOHJUJEFTķ�ǰ*UTǰJOGFDUJPOǰ
JTǰBǰIVNBO�DBSSJFSǰUZQF�ǰ5IFǰJOGFDUJPOǰDBOǰCFǰUSBOTGFSSFEǰ
GSPNǰPOFǰUPǰBOPUIFSǰWJBǰTBMJWBǰBOEǰOBTBMǰEJTDIBSHF�

�
ǰ%FOHVFǰ'FWFSǰ�ǰJUǰJTǰDBVTFEǰCZǰ%FOHVFǰ7JSVT�ǰ 
%FOHVFǰ'FWFSǰIBTǰNPTRVJUPǰBTǰBǰEJTFBTFǰDBSSJFS�ǰ5IFǰPOFǰ
JOǰ"FEFTǰHFOVT
ǰ"�ǰBFHZQUJǰJTǰJOǰQBSUJDVMBS�

�
ǰ/JQBIǰ7JSBMǰBOEǰ)FOESBǰ%JTFBTFT�ǰ5IFǰEJTFBTFǰJTǰ 
QPUFOUJBMMZǰJNQPTFEǰPOǰBOJNBMT�ǰ3FQPSUTǰPGǰTVDIǰEJTFBTFTǰ 
SFWFBMFEǰUIBUǰBǰHSPVQǰPGǰNBNNBMTǰTVDIǰBTǰCBUT
ǰIPSTFT
ǰ
BOEǰQJHTǰCFDPNFǰBǰNBKPSǰDBSSJFSǰPGǰUIJTǰEJTFBTF�ǰ5IFO
ǰUIFTFǰ 
NBNNBM�DBSSJFSTǰDBOǰCSJOHǰUIFǰJOGFDUJPOǰUPǰIVNBO�

�
ǰ"WJBOǰ*OŴVFO[Bǰ	#JSEǰ'MV
�ǰ5IJTǰLJOEǰPGǰEJTFBTFǰ
JTǰPDDVSSJOHǰBTǰBǰSFTVMUǰPGǰJOŴVFO[BǰWJSVT�ǰ5IFǰEJTFBTFǰDBOǰ
CFǰUSBOTNJUUFEǰUPǰIVNBOTǰGSPNǰBOJNBMTǰUISPVHIǰEJSFDUǰBOEǰ
JOEJSFDUǰDPOUBDUǰXJUIǰBOJNBMTǰWJBǰBOJNBMǰTFDSFUJPOT�



  
Word  Focus
�Ò�o¦�i

30 öāòùāòçòòðÙāäăČôÿùăēÖČöãôśüð
êŒæĄē���ØéĀéæĄē���ðÐòāÓð���ðĄèāÓð�����

��ǰĕ×šđĀúČĂÜǰ 	:FMMPXǰGFWFS
ǰ đÖĉéÝćÖđßČĚĂĕüøĆÿǰ ēé÷öĊ÷čÜ
đðŨîóćĀąîĞćēøÙÝćÖÿĆêüŤÿĎŠÙîǰĒúąÝćÖÙîÿĎŠÙî

��ǰēøÙßĉÙčîÖčî÷ćǰ 	$IJLVOHVOZBǰEJTFBTF
ǰ đÖĉéÝćÖ 
đßČĚĂĕüøĆÿēé÷öĊ÷čÜđðŨîóćĀąîĞćēøÙ

��ǰēøÙöČĂđìšćðćÖǰ	)BOE
ǰGPPUǰBOEǰNPVUIǰEJTFBTF
ǰ
đÖĉéÝćÖđßČĚĂĕüøĆÿǰöĊÖćøêĉéêŠĂÝćÖÙîÿĎŠÙîÝćÖÖćøÿĆöñĆÿÿćøÙĆéĀúĆęÜ 
đßŠîǰîĞĚćúć÷ĀøČĂĂčÝÝćøą×ĂÜñĎšðśü÷ÿŠüîĔĀâŠđÖĉéĔîđéĘÖ

��ǰēøÙêĉéđßČĚĂÿđêøĘóēêÙĘĂÖÙĆÿǰ àĎĂĉÿǰ ĀøČĂēøÙĕ×šĀĎéĆïǰ
	4USFQUPDPDDVTǰ TVJT
ǰ đÖĉéÝćÖđßČĚĂĒïÙìĊđøĊ÷êĉéêŠĂÝćÖÿĆêüŤđúĊĚ÷Ü 
ÿĎŠÙîÝćÖÖćøøĆïðøąìćîĂćĀćøÿčÖėǰéĉïė

��ǰēøÙìćÜđéĉîĀć÷ĔÝđÞĊ÷ïóúĆîøčîĒøÜĀøČĂēøÙàćøŤÿǰ
	4FWFSFǰ"DVUFǰ3FTQJSBUPSZǰ4ZOESPNFǰ�ǰ4"34
ǰđÖĉéÝćÖđßČĚĂĕüøĆÿ
ĒóøŠÖøąÝć÷ÝćÖÙîÿĎŠÙîñŠćîìćÜÿćøÙĆéĀúĆęÜ×ĂÜñĎšðśü÷

���ǰ ēøÙìĎúćøĊđöĊ÷ǰ 	5VMBSFNJB
ǰ đðŨîēøÙêĉéêŠĂÝćÖÿĆêüŤ
ÿĎŠÙîìĊęöĊĂĆîêøć÷øšć÷ĒøÜëċÜ×ĆĚîđÿĊ÷ßĊüĉêǰöĊÿćđĀêčÝćÖđßČĚĂĒïÙìĊđøĊ÷ǰ 
Francisella tularensisǰ ēøÙîĊĚêĉéêŠĂÿĎŠÙîǰ ēé÷ëĎÖđĀĘïĀøČĂĒöúÜ
éĎéđúČĂéÖĆéǰÿĎééöúąĂĂÜđßČĚĂǰÖĉîîĞĚćĒúąĂćĀćøìĊęöĊđßČĚĂðîđðŚŪĂî

���ǰ ēøÙđöúĉĂĂ÷ēéàĉÿǰ 	.FMJPJEPTJT
ǰ đðŨîēøÙêĉéđßČĚĂ
àċęÜđÖĉéÝćÖđßČĚĂĒïÙìĊđøĊ÷ĒÖøöúïǰ#VSLIPMEFSJBǰQTFVEPNBMMFJ  
đßČĚĂîĊĚóïĕéšĔîéĉîĒúąîĞĚćĒóøŠđ×šćÿĎŠÙîìćÜïćéĒñúïîñĉüĀîĆÜ

���ǰ ēøÙúĉßöćđîĊ÷ǰ 	-FJTINBOJBTJT
ǰ đðŨîēøÙêĉéêŠĂēé÷öĊǰ
ĶøĉĚîòĂ÷ìøć÷ķǰ đðŨîêĆüóćĀąîĞćēøÙēé÷øĉĚîòĂ÷ìøć÷éĎéđúČĂéÿĆêüŤ
đðŨîĂćĀćøĕðÖĆéÿĆêüŤìĊęöĊđßČĚĂĒêŠĕöŠĒÿéÜĂćÖćøÝćÖîĆĚîîĞćđßČĚĂĕðÿĎŠÙî

���ǰ ēøÙüĊàĊđÝéĊǰ ĀøČĂēøÙÿöĂÜđÿČęĂößîĉéĔĀöŠǰ ēøÙîĊĚöĊ
ÙüćöđßČęĂöē÷ÜĂ÷ŠćÜßĆéđÝîüŠćǰđÖĉéÝćÖÖćøÿĆöñĆÿÖĆïÿćøÖŠĂēøÙÿöĂÜòśĂ 
ĔîüĆüǰ	#4&
ǰĀøČĂēøÙüĆüïšć
ĒîüìćÜðŜĂÜÖĆî

ÖćøøĆïöČĂÖĆïÿëćîÖćøèŤÿõćüąēúÖøšĂîǰĒúąÿëćîÖćøèŤ
ēøÙĂčïĆêĉĔĀöŠǰ ēøÙĂčïĆêĉàĞĚćǰ ×ĂÜðøąđìýĕì÷ĔîðŦÝÝčïĆîĕéšöĊÖćø
éĞćđîĉîÖćøĂ÷ŠćÜêŠĂđîČęĂÜĔîĀúć÷ðŘìĊęñŠćîöćēé÷öĊđðŜćĀöć÷ĔîøąéĆï
ÿĎÜÿčééšü÷ÖćøóĆçîćøąïïÖúĕÖǰĒúąýĆÖ÷õćó×ĂÜðøąđìýǰĔĀšđóĊ÷ÜóĂ 

êŠĂÖćøðŜĂÜÖĆîĕöŠĔĀšđÖĉéēøÙêĉéêŠĂĂčïĆêĉĔĀöŠǰĀøČĂēøÙêĉéêŠĂĂčïĆêĉàĞĚćǰ 
öĊÖćøÙüïÙčöÖćøĒóøŠøąïćéĂ÷ŠćÜöĊðøąÿĉìíĉõćóĒúąöĊñúÖøąìï 
ĔîìćÜúïêŠĂðøąßćßîîšĂ÷ìĊęÿčéǰàċęÜìĆĚÜĀöéöĊÖćøĒïŠÜÖćøđêøĊ÷öÙüćöóøšĂö 
ĒúąýĆÖ÷õćó×ĂÜðøąđìýĔîõćóøüöĂĂÖđðŨîÿĂÜÿŠüîÙČĂǰ

ÿŠüîìĊęĀîċęÜǰ ÖćøóĆçîćøąïïĒúąýĆÖ÷õćóÖćøðŜĂÜÖĆî
ÙüïÙčöēøÙēé÷õćÙøĆåǰ đóČęĂĔĀšøĂÜøĆïÖĆïēøÙêĉéêŠĂìĊęÝąđÖĉé×ċĚî 
ĔîĂîćÙêĕéšĂ÷ŠćÜöĊðøąÿĉìíĉõćóǰ ēé÷ÝĆéĔĀšöĊÖćøđßČęĂöē÷Ü×šĂöĎú
øąĀüŠćÜĀîŠü÷ÜćîìĊęđÖĊę÷ü×šĂÜõć÷ĔîðøąđìýĒúąøąĀüŠćÜðøąđìýǰ 
đîšîÖćøÝĆéøąïïÖćøýċÖþćüĉÝĆ÷ǰêĉéêćöüĉđÙøćąĀŤǰĒúąÝĆéÖćøÙüćöđÿĊę÷Üǰ 
đóČęĂðŜĂÜÖĆîĕöŠĔĀšđÖĉéēøÙøąïćéßîĉéĔĀöŠ×ċĚîĔîðøąđìýǰøüöìĆĚÜðŜĂÜÖĆî 
ĕöŠĔĀšēøÙĒóøŠøąïćéđ×šćöćÝćÖêŠćÜðøąđìýĒúąĔĀšöĊÖćøóĆçîćýĆÖ÷õćó 
×ĂÜĀîŠü÷ÜćîĒúąïčÙúćÖøĔĀšđ×šöĒ×ĘÜìĆĚÜìćÜéšćîøąïćéüĉì÷ćǰÖćøßĆîÿĎêøēøÙ 
ìćÜĀšĂÜðäĉïĆêĉÖćøǰÖćøüĉÝĆ÷ĒúąóĆçîćøüöìĆĚÜÖćøøĆÖþćó÷ćïćúǰ
ĒúąÙüïÙčöÖćøêĉéđßČĚĂĔîÿëćîó÷ćïćúĔĀšđìŠćđìĊ÷ööćêøåćîÿćÖúǰ

ÿŠüîìĊęÿĂÜǰÖćøóĆçîćýĆÖ÷õćó×ĂÜðøąßćßîĒúąßčößîǰ
đóČęĂĔĀšßčößîöĊÙüćöđ×šöĒ×ĘÜǰÿćöćøëóċęÜóćêîđĂÜéšćîÿč×ĂîćöĆ÷ 
ĕéšđðŨîĂ÷ŠćÜéĊǰöĊÙüćöøĎšĒúąđ×šćĔÝðŦâĀćēøÙøąïćéǰÝîîĞćĕðÿĎŠÖćø 
öĊóùêĉÖøøöìĊęßŠü÷ðŜĂÜÖĆîēøÙǰêøąĀîĆÖêŠĂÖćøöĊÿŠüîøŠüöĔîÖćøðŜĂÜÖĆî
ēøÙõĆ÷ĕ×šđÝĘïǰàċęÜÝąÖŠĂðøąē÷ßîŤēé÷êøÜǰêŠĂêîđĂÜǰÙøĂïÙøĆüǰßčößîǰ
Ēúąðøąđìýßćêĉēé÷øüöĂ÷ŠćÜ÷ĆęÜ÷Čîǰǰ

Ă÷ŠćÜĕøÖĘéĊǰ ĀćÖóúđöČĂÜ×ĂÜðøąđìý÷ĆÜ×ćéÙüćöøĎ š 
Ùüćöđ×šćĔÝđÖĊę÷üÖĆïēøÙêĉéêŠĂéĆÜÖúŠćüǰĒúąìĊęÿĞćÙĆâ÷ĆÜ×ćéÙüćöêøąĀîĆÖ 
ìĊęÝąøĆÖþćÿõćóĒüéúšĂöĔĀšéĊ×ċĚîĒúšüîĆĚîǰîĂÖÝćÖêšĂÜøĆïñúÖøąìï
ÝćÖÿõćóõĎöĉĂćÖćýìĊęĒðøðøüîǰĒúąõĆ÷íøøößćêĉìĊęìĆĚÜøčîĒøÜĒúą
đÖĉéïŠĂ÷ÙøĆĚÜ×ċĚîǰöîčþ÷ßćêĉ÷ĆÜêšĂÜđñßĉâÖĆïÙüćöđÿĊ÷Āć÷ĂĆîđÖĉéÝćÖ
ēøÙĂčïĆêĉĔĀöŠǰĒúąēøÙĂčïĆêĉàĞĚćĂ÷ŠćÜĕöŠöĊüĆîÿĉĚîÿčéǰéšü÷îē÷ïć÷×ĂÜ 
õćÙøĆåìĊęÖĞćÖĆïéĎĒúÖĆïðŦâĀćđĀúŠćîĊĚǰ ĂćÝÝąĕöŠđóĊ÷ÜóĂǰĀćÖ×ćé
ÙüćöøŠüööČĂĂ÷ŠćÜÝøĉÜÝĆÜÝćÖìčÖõćÙÿŠüî×ĂÜðøąđìýǰ ēé÷đÞóćą
ðøąßćßîìčÖÙîǰàċęÜÙčèÖĘÙČĂǰĀîċęÜĔîîĆĚîìĊęÖĞćúĆÜêÖĂ÷ĎŠĔîÿõćüąđÿĊę÷Ü
êŠĂÖćøêĉéđßČĚĂøąïćéÝćÖēøÙĂčïĆêĉĔĀöŠĒúąēøÙĂčïĆêĉàĞĚćđĀúŠćîĊĚ



31/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

�
ǰ:FMMPXǰ'FWFS�ǰ5IJTǰEJTFBTFǰ JTǰFNFSHFEǰ GSPNǰ
BOǰJOGFDUJPVTǰWJSVTǰXIJDIǰDBOǰCFǰUSBOTNJUUFEǰWJBǰBOJNBMǰUPǰ
IVNBOǰBOEǰIVNBOǰUPǰIVNBO�

�
ǰ$IJLVOHVOZBǰEJTFBTFǰ�ǰ*UǰJTǰPDDVSSJOHǰGSPNǰBǰUZQFǰ
PGǰWJSVTFTǰXIFSFǰNPTRVJUPǰJTǰBǰLFZǰDBSSJFS�

�
ǰ)BOE
ǰ'PPUǰBOEǰ.PVUIǰ%JTFBTF�ǰ5IFǰTZNQUPNǰ
JTǰFYJTUFEǰBTǰBǰ SFTVMUǰPGǰBǰ UZQFǰPGǰWJSVTFT�ǰ5IFǰEJTFBTFǰ
FNCFEEFEǰJOǰTBMJWBǰPSǰGFDFTǰDBOǰCFǰUSBOTNJUUFEǰUPǰIVNBO
ǰ
CZǰJOEJWJEVBMǰ JOUFSBDUJPOǰWJBǰQIZTJDBMǰUPVDI�ǰ$IJMESFOǰBSFǰ
QSPOFǰUPǰTVDIǰEJTFBTF�

�
ǰ4USFQUPDPDDVTǰ4VJT�ǰ5IJTǰEJTFBTFǰDBOǰCFǰJOGFDUFEǰ
GSPNǰBOJNBMTǰ UPǰIVNBO�ǰ$POTVNQUJPOǰCFIBWJPSǰPGǰBOǰ
VOXFMM�DPPLFEǰGPPEǰJTǰBǰNFBOTǰUPǰHFUǰEFGFDUFE�

�
ǰ4FWFSFǰ"DVUFǰ3FTQJSBUPSZǰ4ZOESPNFǰ	4"34
�ǰ*Uǰ
JTǰFNFSHFEǰBTǰBǰSFTVMUǰPGǰWJSVTǰXIJDIǰDBOǰCFǰUSBOTNJUUFEǰ
GSPNǰIVNBOǰUPǰIVNBOǰWJBǰQBUJFOUTĴǰTFDSFUJPOT�

��
ǰ5VMBSFNJB�ǰ5IJTǰJOGFDUJPVTǰEJTFBTFǰJTǰPSJHJOBUFEǰ
GSPNǰCBDUFSJB
ǰ'SBODJTFMMBǰ5VMBSFOTJT�ǰ5IFǰDSJUJDBMǰTZNQUPNǰ
DBOǰDBVTFǰEFBUI�ǰ5IFǰNBJOǰDBSSJFSTǰBSFǰUJDLTǰPSǰCMPPE�TVDLJOHǰ
JOTFDUT�ǰ*OGFDUJPOǰDBOǰHFUǰFGGFDUǰUISPVHIǰJOIBMBUJPO
ǰESJOLJOHǰ
BOEǰFBUJOH�

��
ǰ.FMJPJEPTJT�ǰ5IJTǰJOGFDUJPVTǰEJTFBTFǰJTǰDBVTFEǰ
CZǰCBDUFSJBǰ#VSLIPMEFSJBǰ1TFVEPNBMMFJ�ǰ5IFǰEJTFBTFǰDBOǰ
CFǰGPVOEǰGSPNǰTBOE�TPJMǰBOEǰXBUFSǰXBZTǰUIFOǰCFǰBCMFǰUPǰ
USBOTNJUǰUPǰIVNBOTǰWJBǰCPEZǰTLJOTǰPSǰXPVOET�ǰ

��
ǰ -FJTINBOJBTJT�ǰ 5IJTǰ JTǰ BOPUIFSǰ JOGFDUJPVTǰ
EJTFBTFǰUIBUǰIBTǰĶTBOEǰŴJFTķǰBTǰBǰLFZǰDBSSJFS�ǰ5IJTǰDBSSJFSǰ
JTǰBǰCMPPE�TVDLJOHǰJOTFDUǰGSPNǰXIJDIǰJUTǰJOGFDUJPOǰDBOǰCFǰ
USBOTNJUUFEǰUPǰIVNBOT�

��
ǰ7$+%ǰPSǰBǰOFXǰTUSBJOǰPGǰ#PWJOFǰ4QPOHJGPSNǰ 
&ODFQIBMPQIBUIZǰ 	#4&
�ǰ *UǰDBOǰCFǰTP�DBMMFEǰ JOǰDPNNPOǰ
OBNFǰBTǰNBEǰDPXǰEJTFBTFǰXIJDIǰJTǰFNFSHFEǰBTǰBǰSFTVMUǰPGǰ
DPOUBDUǰXJUIǰDBUUMF�
1SFWFOUJPOǰ(VJEFMJOFT

5IBJMBOEǰIBTǰFNCBSLFEǰNJUJHBUJPOǰNFBTVSFTǰ JOǰ
SFTQPOTFǰUPǰDMJNBUFǰDIBOHFǰ JNQBDUTǰXIJDIǰ JODMVEFǰUIFǰ
BMMFWJBUJPOǰPGǰ&NFSHJOHǰ*OGFDUJPVTǰ%JTFBTFǰBOEǰ3F�FNFSHJOHǰ
;PPOPUJDǰ%JTFBTF�ǰ5IFǰNFBTVSFTǰIBWFǰCFFOǰDPOEVDUFEǰPOǰ
BǰDPOUJOVBMǰCBTJTǰPWFSǰUIFǰQBTUǰTFWFSBMǰZFBST�ǰ5IFǰVMUJNBUFǰ
HPBMǰJTǰUPǰEFWFMPQǰOBUJPOBMǰNFDIBOJTNǰBOEǰDBQBCJMJUZǰUPǰ
FGGFDUJWFMZǰQSFWFOUǰUIFǰNFOUJPOFEǰEJTFBTFTǰJOǰBǰTVGųDJFOUǰ
NBOOFS�ǰ"OǰFGųDJFOUǰDPOUSPMǰPGǰ UIFǰPVUCSFBLTǰBOEǰ GPSǰ
OFHBUJWFǰJNQBDUTǰBUǰBǰNJOJNBMǰTDBMFǰIBTǰBMTPǰCFFOǰBQQMJFE�ǰ

0OǰUIFǰXIPMF
ǰUIFSFǰBSFǰUXPǰNBJOǰQBSUTǰCFJOHǰQSFQBSFEǰ
BOEǰFOIBODFǰOBUJPOBMǰDBQBCJMJUZ�

1BSUǰ *ǰ �ǰ%FWFMPQNFOUǰPGǰOBUJPOBMǰ TZTUFNǰBOEǰ
DBQBCJMJUZǰ UPǰFODPVOUFSǰBOEǰDPOUSPMǰCZǰUIFǰHPWFSONFOUǰ
JUTFMG�ǰ5IJTǰQBSUǰIBTǰCFFOǰTFUǰBTǰBǰOBUJPOBMǰDBVUJPOǰGPSǰGVUVSFǰ
QSFQBSFEOFTTǰPGǰUIFǰPVUCSFBLTǰUIBUǰDPVMEǰCFǰFNFSHFE�ǰ5IFǰ
FGGFDUJWFǰDPOUSPMǰIBTǰCFFOǰEFTJHOFEǰJOǰDPOKVODUJPOǰXJUIǰUIFǰ
EFWFMPQNFOUǰPGǰEBUB�TIBSJOHǰBOEǰOFUXPSLJOHǰXPSME�XJEFMZǰ
QSPWJEFEǰBMPOHǰOBUJPOBM
ǰ SFHJPOBMǰBOEǰHMPCBMǰ MFWFMT�ǰ"Oǰ
FNQIBTJTǰIBTǰCFFOǰQVUǰVQPOǰSF�BSSBOHFNFOUǰPGǰSFTFBSDIǰ
TZTUFN�ǰ3FTFBSDIǰ SFTVMUTǰBTTPDJBUFEǰXJUIǰUIFǰDPOUSPMǰPGǰ
EJTFBTFǰPVUCSFBLTǰOFFEǰFGGFDUJWFǰBOBMZTJTǰBOEǰFWBMVBUJPO�ǰ
3FWJTJPOǰPGǰIZQPUIFTFTǰDPODFSOJOHǰSJTLǰBTTFTTNFOUǰTIPVMEǰCFǰ
EPOFǰJOǰDPOGPSNJOHǰUPǰJOUFSOBUJPOBMǰNFUIPEPMPHJFT�ǰ$BQBDJUZǰ
CVJMEJOHTǰPOǰIVNBOǰSFTPVSDFTǰBOEǰSFMFWBOUǰPSHBOJ[BUJPOTǰ
TIPVMEǰCFǰEPOFǰUPǰFOIBODFǰUIFJSǰTUSFOHUIT�

1BSUǰ**ǰ�ǰ&OIBODFNFOUǰPGǰIVNBOǰDBQBCJMJUZǰBOEǰTPDJBMǰ
DPNNVOJUZ�ǰ*OǰPSEFSǰUPǰTUSFOHUIFOǰTPDJBMǰDPNNVOJUZǰUPǰCFDPNFǰ
TFMG�EFQFOEFOUǰJOǰSFTQFDUǰPGǰIFBMUIǰDBSF
ǰUIFǰQIJMPTPQIZǰPGǰ
TFMG�SFMJBODFǰNVTUǰCFǰCPPTUFE�ǰ5PǰBDIJFWFǰUIJT
ǰUIFǰWJSUVFǰPGǰ
LOPXMFEHFǰBOEǰVOEFSTUBOEJOHǰPGǰIFBMUIǰQSPUFDUJPOǰBHBJOTUǰ
JOGFDUJPVTǰEJTFBTFTǰTIPVMEǰCFǰUIFSFGPSFǰSBJTFE�ǰ3JHIUǰQFSDFQUJPOǰ
PGǰIFBMUIǰTBGFHVBSEǰBOEǰQSPUFDUJPOǰXJMMǰTVQQPSUǰUIFǰDIBOHFǰ
JOǰQFPQMFĴTǰBUUJUVEFTǰBOEǰUIFJSǰSFTQPOTJWFǰCFIBWJPVSTǰBTǰ 
BǰDPOTFRVFODF�ǰ*OǰGBDU
ǰCFOFųUTǰPGǰIFBMUIǰDBSFǰHFUUJOHǰGSPNǰ
UIFǰBDIJFWFNFOUǰPGǰ1BSUǰ**ǰĴTǰJNQMFNFOUBUJPOǰXPVMEǰCFǰTFFOǰ
JOǰCPUIǰEJSFDUǰBOEǰJOEJSFDUǰPVUDPNFǰXIJDIǰXPVMEǰVMUJNBUFMZǰ
SFUVSOǰUPǰQVCMJD
ǰQSJWBUFǰBOEǰUIFǰDPVOUSZǰBTǰBǰXIPMF�

5Pǰ UIJTǰQPJOU
ǰ JUǰ JTǰBǰDBVUJPOǰ UIBUǰ GPSǰ UIPTFǰPGǰ
ZPV
ǰXIPǰBSFǰ TUJMMǰ MBDLJOHǰ JOǰ USVFǰLOPXMFEHFǰBOEǰXFMMǰ
VOEFSTUBOEJOHǰBCPVUǰUIFǰOFDFTTJUZǰPGǰDMFBOǰFOWJSPONFOU
ǰ
XPVMEǰHFUǰNPTUǰ TVGGFSFEǰ GSPNǰUIFǰBEWFSTFǰ JNQBDUTǰPGǰ
DMJNBUFǰ DIBOHF�ǰ 5IFǰPDDVSSFODFǰPGǰ OBUVSBMǰ EJTBTUFSTǰ
JNQPTFEǰGSPNǰDMJNBUFǰDIBOHFǰXJMMǰMJLFMZǰCFǰNPSFǰGSFRVFOUǰ
UIBOǰ FWFS�ǰ *Uǰ JTǰ BQQBSFOUǰ UIBUǰ IVNBOLJOEǰXPVMEǰ CFǰ
GBDJOHǰXJUIǰOFXǰUZQFTǰPGǰ&NFSHJOHǰ*OGFDUJPVTǰ%JTFBTFǰBOEǰ 
3F�FNFSHJOHǰ;PPOPUJDǰ%JTFBTF�ǰ5PǰUIJTǰFOE
ǰJUǰJTǰBTDFSUBJOǰ
UIBUǰIFBMUIǰDBSFǰQPMJDZǰQSPQPTFEǰCZǰUIFǰHPWFSONFOUǰNJHIUǰ
OPUǰCFǰFOPVHIǰUPǰFODPVOUFSǰUIFǰSJTLT�ǰ"OOPVODFNFOUǰPGǰ
QVCMJDǰDPMMBCPSBUJPOǰJTǰUIFOǰSFRVJSFE�ǰ:PVǰBSFǰBMTPǰUIFǰPOFǰ
XIPǰBSFǰUBLJOHǰSJTLǰPGǰHFUUJOHǰJOGFDUFEǰCZǰUIPTFǰEJTFBTFT�ǰ
5IFSFGPSF
ǰ MFUĴTǰNBLFǰ UIPTFǰ SJTLTǰ SFTPMWFEǰ UISPVHIǰ UIFǰ
IFBMUIǰDBSFǰDPPQFSBUJPOǰQSPHSBNNFT�
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ĔîðŘǰó�ý�ǰ ����ǰÖøąìøüÜìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰ 
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ĒúąöćêøÖćøÙčšöÙøĂÜÿĉęÜĒüéúšĂöđöČĂÜýøĊöēĀÿëǰÝĆÜĀüĆéðøćÝĊîïčøĊǰ
đóČęĂĔĀšÿĉęÜĒüéúšĂöýĉúðÖøøöĔîóČĚîìĊęéĆÜÖúŠćüĕéšøĆïÖćøĂîčøĆÖþŤ 
ĒúąÙčšöÙøĂÜêŠĂĕð
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öĊúĆÖþèąđðŨîøĎðĕ×ŠǰĀøČĂÿĊęđĀúĊę÷öñČîñšćöčööîǰđîČĚĂìĊęðøąöćèǰ���ǰĕøŠǰöĊÙĎđöČĂÜĒúąÙĆîéĉîÖĞćĒóÜđöČĂÜøĂïÙĎîĞĚćǰõć÷ĔîđöČĂÜöĊēïøćèÿëćîǰ
đîĉîéĉîǰÿøąîĞĚćǰĒúąïŠĂîĞĚćǰÖøąÝĆéÖøąÝć÷Ă÷ĎŠìĆęüĕðÖüŠćǰ���ǰĒĀŠÜǰĀúĆÖåćîÿŠüîĔĀâŠìĊęóïöĆÖÝąđÖĊę÷üđîČęĂÜÖĆïýćÿîćóøćĀöèŤǰĀøČĂăĉîéĎǰđßŠîǰ
đìüćúĆ÷ǰđìüøĎðǰĒúąýĉüúċÜÙŤǰēïøćèÿëćîìĊęÿĞćÙĆâĔîđöČĂÜýøĊöēĀÿëðøąÖĂïéšü÷ǰÖúčŠöēïøćèÿëćîÖúćÜđöČĂÜĂć÷čøćüóčìíýêüøøþìĊęǰ��ǰǰ
đðŨîĀöĎŠđìüćúĆ÷ǰēïøćèüĆêëčìĊę×čéóïǰĕéšĒÖŠǰđìüøĎðêŠćÜėǰĒúąđýþđÙøČęĂÜðŦŪîéĉîđñćÿöĆ÷úóïčøĊǰÿčē×ìĆ÷ǰĂ÷čí÷ćǰĒúąøĆêîēÖÿĉîìøŤǰõĎđ×ćìĂÜǰ
đðŨîđÝéĊ÷ŤøĎðÖúöǰúĆÖþèąđĀöČĂîēĂÙüĞęćǰÿöĆ÷ìüćøüéĊǰĒúąĔîïøĉđüèĔÖúšđÙĊ÷Ü÷ĆÜðøćÖäǰ ēïøćèÿëćîÿøąĒÖšüǰ đðŨîēïøćèÿëćîǰ
ìĊęđðŨîÿøąîĞĚćēïøćèǰêĆĚÜĂ÷ĎŠìćÜìĉýêąüĆîêÖđÞĊ÷ÜĔêšǰîĂÖđöČĂÜýøĊöēĀÿëǰÿĆîîĉþåćîüŠćđðŨîÿøąîĞĚćýĆÖéĉĝÿĉìíĉĝìĊęĔßšðøąÖĂïóĉíĊÖøøöìćÜýćÿîćǰ
Ăć÷čøćüóčìíýêüøøþǰìĊęǰ�ı��ǰéĆÜîĆĚîǰ ĔîóČĚîìĊęđöČĂÜýøĊöēĀÿëìĆĚÜĔîđöČĂÜĒúąîĂÖđöČĂÜÝċÜðøćÖäĀúĆÖåćîßĆéđÝîüŠćđðŨîđöČĂÜēïøćèìĊę
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�ÿĞćîĆÖÜćîîē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂö
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.VBOHǰ4SJNBIPTPU
ǰ
1SBDIJOCVSJǰ1SPWJODF
$VMUVSBMǰ)FSJUBHFǰUIBUǰTIPVMEǰCFǰDPOTFSWFE
$VMUVSBMǰ&OWJSPONFOUǰ.BOBHFNFOUǰ4FDUJPO 
/BUVSBMǰBOEǰ$VMUVSBMǰ&OWJSPONFOUǰ.BOBHFNFOUǰ#VSFBO�

"UǰQSFTFOU
ǰ BMUIPVHIǰ BSDIBFPMPHJDBMǰ TJUFTǰ JOǰ
.VBOHǰ4SJNBIPTPUǰBOEǰ JUTǰ WJDJOJUZǰIBWFǰBMSFBEZǰCFFOǰ
SFHJTUFSFEǰBTǰBǰIJTUPSJDBMǰTJUF
ǰUIFTFǰDVMUVSBMǰIFSJUBHFTǰBSFǰ
EFUFSJPSBUFE
ǰ TPNFǰPGǰ UIFǰBSFBTǰBSPVOEǰ UIFǰDJUZǰIBWFǰ
CFFOǰFODSPBDIFEǰGPSǰTFUUMFNFOU�ǰ*OǰBEEJUJPO
ǰUIFSFǰJTǰOPǰ
FGGFDUJWFǰNBOBHFNFOUǰQMBOǰGPSǰBQQSPQSJBUFǰNBJOUFOBODF�ǰ
5IFSFGPSF
ǰJUǰJTǰOFDFTTBSZǰUPǰEFWFMPQǰUPPMTǰBOEǰNFDIBOJTNTǰ
GPSǰFGGFDUJWFǰDPOTFSWBUJPO�ǰ)FODF
ǰJOǰ����
ǰUIFǰ.JOJTUSZǰPGǰ
/BUVSBMǰ3FTPVSDFTǰBOEǰ&OWJSPONFOUǰCZǰ0GųDFǰPGǰ/BUVSBMǰ
3FTPVSDFTǰBOEǰ&OWJSPONFOUBMǰ1PMJDZǰBOEǰ1MBOOJOHǰ	0/&1

ǰ

JOJUJBUFEǰBOǰJOUFHSBUFEǰQSPKFDUǰUPǰEFUFSNJOFǰCPVOEBSJFTǰBOEǰ
NFBTVSFTǰUPǰEFDMBSFǰFOWJSPONFOUBMMZǰQSPUFDUFEǰBSFBǰPGǰ
.VBOHǰ4SJNBIPTPUǰJOǰPSEFSǰUPǰPCUBJOǰCPVOEBSJFT
ǰNFBTVSFTǰ
BOEǰNBQǰUISPVHIǰDPPQFSBUJPOǰPGǰUIFǰQVCMJDǰBOEǰBMMǰSFMBUFEǰ
TFDUPSTǰBTǰXFMMǰBTǰ UPǰNBJOUBJOǰDPOUJOVPVTǰPQFSBUJPOǰ JOǰ
NPSFǰDPODSFUFǰBTQFDU�ǰ5IFSFGPSF
ǰJUǰJTǰSFDPNNFOEFEǰUIBUǰ
UIFǰ.VBOHǰ4SJNBIPTPU
ǰ1SBDIJOCVSJǰ1SPWJODF
ǰ4IPVMEǰCFǰ
EFDMBSFEǰBTǰBOǰFOWJSPONFOUBMMZǰQSPUFDUFEǰBSFBǰTPǰBTǰUPǰ
DPOTFSWFǰBOEǰQSPUFDUǰDVMUVSBMǰFOWJSPONFOUǰJOǰUIFǰBSFBǰPOǰ
TVTUBJOBCMFǰCBTJT�

.VBOHǰ4SJNBIPTPUǰJTǰMPDBUFEǰBUǰ#BOǰ,PLXBU
ǰ,PLQJQǰ4VCǰ�ǰEJTUSJDU
ǰ4SJNBIPTPUǰ%JTUSJDU
ǰ1SBDIJOCVSJǰ1SPWJODF�ǰ
.VBOHǰ4SJNBIPTPUǰJTǰBǰMBSHFǰPWBMǰıǰTIBQFEǰBODJFOUǰDJUZǰGSPNǰUIFǰ%WBSBWBUJǰQFSJPEǰXJUIǰBOǰBSFBǰPGǰBQQSPYJNBUFMZǰ
���ǰ3BJ�ǰ5IFǰBODJFOUǰDJUZǰIBTǰBǰNPBUǰBOEǰBOǰFBSUIFOǰXBMMǰTVSSPVOEJOHǰUIFǰEJUDI�ǰ*OTJEFǰUIFǰDJUZǰZPVǰXJMMǰųOEǰ
IVOESFETǰPGǰBSDIBFPMPHJDBMǰTJUFT
ǰSFTFSWPJSTǰBOEǰQPPMTǰTDBUUFSFEǰBMMǰPWFSǰUIFǰQMBDF�ǰ5IFǰQIZTJDBMǰSFNOBOUTǰBSFǰ
NPTUMZǰSFMBUFEǰUPǰ#SBINBOJTNǰBOEǰ)JOEVJTNǰF�H�ǰQMBDFTǰPGǰXBSTIJQ
ǰHSBWFOǰJNBHFTǰBOEǰ4IJWBMJOHBT�ǰ*NQPSUBOUǰ
BSDIBFPMPHJDBMǰTJUFTǰBSFǰBǰHSPVQǰPGǰBODJFOUǰUFNQMFTǰXJUIǰBOǰBHFǰBSPVOEǰUIFǰ��UIǰ#VEEIJTUǰ&SB�ǰ5IFǰBSUJGBDUTǰBSFǰ
EJGGFSFOUǰLJOETǰPGǰHSBWFOǰJNBHFT
ǰCSPLFOǰDFSBNJDTǰGSPNǰ-PQCVSJ
ǰ4VLIPUIBJ
ǰ"ZVUUIBZBǰBOEǰ3BUUBOBLPTJOǰQFSJPETǰ
BOEǰ(PMEFOǰ.PVOUǰXIJDIǰXBTǰBǰSPVOEǰQBHPEBǰJOǰUIFǰTIBQFǰPGǰCFMMǰJOǰ%WBSBWBUJǰQFSJPE�ǰ*OǰBEEJUJPO
ǰ4SBLBFXǰXBTǰBOǰ
BODJFOUǰQPPMǰJTǰMPDBUFEǰPOǰUIFǰ4PVUIXFTUǰPVUTJEFǰPGǰUIFǰDJUZ�ǰ*UǰXBTǰBTTVNFEǰUIBUǰUIFǰQPPMǰXBTǰVTFEǰUPǰDPOEVDUǰ
TBDSFEǰSFMJHJPVTǰDFSFNPOJFTǰBOEǰXBTǰFYQFDUFEǰUPǰCFǰCVJMUǰEVSJOHǰ#�&�ǰ���ǰıǰ�����ǰ5IFǰBSDIBFPMPHJDBMǰSFNOBOUTǰ
GSPNǰJOTJEFǰBOEǰPVUTJEFǰPGǰUIFǰDJUZǰBSFǰJOEJDBUFEǰUIBUǰ.VBOHǰ4SJNBIPTPUǰXBTǰBOǰBODJFOUǰDJUZǰUIBUǰUISJWFEǰBOEǰBOǰ
JNQPSUBOUǰTPVSDFǰPGǰWBMVBCMFǰDVMUVSBMǰFOWJSPONFOUǰPGǰ5IBJMBOE�ǰ5IFǰDJUZǰJTǰEFTFSWJOHǰUPǰCFǰSFTFSWFEǰBTǰBǰDVMUVSBMǰ
IFSJUBHFǰGPSǰUIFǰZPVOHFSǰHFOFSBUJPOT�

�0GųDFǰPGǰ/BUVSBMǰ3FTPVSDFTǰBOEǰ&OWJSPONFOUǰ1PMJDZǰBOEǰ1MBOOJOH



  
Environment and Pollution
��¬o¥�|�Ó��¥�������

34 öāòùāòçòòðÙāäăČôÿùăēÖČöãôśüð
êŒæĄē���ØéĀéæĄē���ðÐòāÓð���ðĄèāÓð�����

đöČĂÜýøĊöēĀÿëǰ đðŨîēïøćèÿëćîìĊęĕéšøĆïÖćø×ċĚîìąđïĊ÷î 
êćöÖãĀöć÷ēïøćèÿëćîǰàċęÜðøąßćßîìøćïéĊǰ ĒêŠóČĚîìĊęïøĉđüè
ēé÷øĂïîĆĚîöĊñĎ šÙøĂïÙøĂÜǰ öĊÖøøöÿĉìíĉĝ ĔîìĊęéĉîǰ é šü÷đĀêčîĊĚǰ
ÖćøéĞćđîĉîÖćøĔéėǰ ÝċÜÝĞćđðŨîĂ÷ŠćÜ÷ĉęÜìĊęÝąêšĂÜĕéšøĆïÙüćöøŠüö
öČĂÝćÖđÝšć×ĂÜóČĚîìĊęǰ éĆÜîĆĚîǰ ÖøąïüîÖćøöĊÿŠüîøŠüö×ĂÜìšĂÜëĉęîǰ 
ÝċÜöĊÙüćöÿĞćÙĆâǰ đîČęĂÜÝćÖñúìĊęÝąêćööćÝćÖÖćøðøąÖćýóČĚîìĊę
ÙčšöÙøĂÜÿĉęÜĒüéúšĂöǰĀøČĂüŠćöćêøÖćøêŠćÜėǰ÷ŠĂöÖøąìïêŠĂÖćøĔßš
óČĚîìĊęïøĉđüèēé÷øĂïĒúąđßŠîđéĊ÷üÖĆïĀúć÷ėǰ ēÙøÜÖćø×ĂÜõćÙøĆåǰ
ĀćÖðøąßćßîĕöŠđ×šćĔÝëŠĂÜĒìšǰ÷ŠĂöĕéšøĆïÖćøÙĆéÙšćîÝćÖðøąßćßî
ĔîóČĚîìĊęǰ ßćüýøĊöēĀÿëÝĞćîüîĀîċęÜÙĆéÙšćîÖćøðøąÖćýđ×êóČĚîìĊę
ÙčšöÙøĂÜéĆÜÖúŠćüǰĂ÷ŠćÜĕøÖĘêćöĔîßŠüÜøą÷ąđüúćǰ�ǰðŘǰëĆéöćǰîĆïêĆĚÜĒêŠǰ 
ó�ý�ǰ����ı����ǰÿĞćîĆÖÜćîîē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉ 
ĒúąÿĉęÜĒüéúšĂöǰ ĕéšđ×šćøŠüößĊĚĒÝÜìĞćÙüćöđ×šćĔÝÖĆïñĎ šîĞćßčößîǰ 
ēé÷öĊîć÷ĂĞćđõĂýøĊöēĀÿëđðŨîñĎšðøąÿćîÜćîǰøüöìĆĚÜǰÝĆéðøąßčößĊĚĒÝÜ
ìĞćÙüćöđ×šćĔÝÖĆïðøąßćßîĔîóČĚîìĊęøüöĒúšüÖüŠćǰ��ǰÙøĆĚÜǰđóČęĂĔĀšđ×šćĔÝüŠćǰ
ĒîüÙĉéĔîđøČęĂÜ×ĂÜÖćøðøąÖćýóČĚîìĊęÙčšöÙøĂÜÿĉęÜĒüéúšĂöǰđðŨîÖãĀöć÷
đÞóćąìĊęĔĀšìšĂÜëĉęîÿćöćøëĂĂÖÖãĀöć÷ĔîÖćøÙčšöÙøĂÜÿĉęÜĒüéúšĂö
ĔîóČĚîìĊę×ĂÜêîđĂÜĕéšǰ ĒúąĔî×èąđéĊ÷üÖĆî×šĂÖãĀöć÷éĆÜÖúŠćü 
ÝąêšĂÜđÖĉéÝćÖÙüćöÙĉé×ĂÜÙîĔîìšĂÜëĉęîǰéĆÜîĆĚîǰñúÖøąìïìĊęđÖĉé×ċĚî 
ÝċÜîŠćÝąđðŨîĔîđßĉÜïüÖǰ ĒêŠÝąđðŨîĔîđßĉÜúïđÞóćąÖĆïîć÷ìčîǰ 
ĀøČĂïčÙÙúõć÷îĂÖìĊęĀüĆÜöćúÜìčîÖĂïēÖ÷ñúðøąē÷ßîŤĂĂÖÝćÖóČĚîìĊę
öćÖÖüŠćǰÝċÜĕéšøŠćÜðøąÖćýóČĚîìĊęÙčšöÙøĂÜÿĉęÜĒüéúšĂöđöČĂÜýøĊöēĀÿëǰ
ēé÷ÿĞćîĆÖÜćîîē÷ïć÷ĒúąĒñîìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰ
ĕéšđÿîĂÙèąĂîčÖøøöÖćøõć÷ĔêšÙèąÖøøöÖćøÿĉęÜĒüéúšĂöĒĀŠÜßćêĉǰ
ÙČĂǰÙèąĂîčÖøøöÖćøĂîčøĆÖþŤÿĉęÜĒüéúšĂöíøøößćêĉĒúąýĉúðÖøøöǰ

ĒúąÙèąĂîčÖøøöÖćøóĉÝćøèćÖćøÝĆéÖćøéšćîÿĉęÜĒüéúšĂöĔîđ×êóČĚîìĊę
ÙčšöÙøĂÜÿĉęÜĒüéúšĂö

đÝêîćøöèŤ×ĂÜÖćøðøąÖćýđ×êóČĚîìĊęÙčšöÙøĂÜÿĉęÜĒüéúšĂöǰ
êćöîĆ÷öćêøćǰ��ǰĒúąöćêøćǰ��ǰêćöóøąøćßïĆââĆêĉÿŠÜđÿøĉöĒúą
øĆÖþćÙčèõćóÿĉęÜĒüéúšĂöĒĀŠÜßćêĉǰó�ý�ǰ����ǰ

�ǰ đóČęĂðŜĂÜÖĆîóČĚîìĊęìĊęöĊúĆÖþèąđÞóćąêćöíøøößćêĉ 
ĀøČĂöĊÙčèÙŠćìćÜíøøößćêĉǰýĉúðÖøøöǰìĊę÷ĆÜĕöŠöĊÖãĀöć÷ĔîđøČęĂÜ×ĂÜ
ÖćøĂîčøĆÖþŤđ×šćöćÙčšöÙøĂÜéĎĒúóČĚîìĊęÝćÖÖćøëĎÖìĞćúć÷ĀøČĂĕéšøĆï 
ñúÖøąìïÝćÖÖćøÖøąìĞć×ĂÜöîčþ÷ŤǰĀøČĂǰÙüïÙčöĒúąĒÖšĕ×ðŦâĀć
ÙčèõćóÿĉęÜĒüéúšĂöìĊęøčîĒøÜđ×šć×ĆĚîüĉÖùêĔîóČĚîìĊęìĊęöĊÖãĀöć÷êŠćÜėǰ
ÙüïÙčöĂ÷ĎŠĒúšüĔĀšÖúĆïÙČîÿĎŠÿõćóđéĉö

�ǰ đóČęĂÙüïÙčöĒúąĒÖšĕ×ðŦâĀćÙčèõćóÿĉęÜĒüéúšĂö 
ìĊęøčîĒøÜđ× šć×ĆĚîüĉÖùêĔîóČĚîìĊę ĔĀ šÖúĆïÙČîÿĎ ŠðÖêĉõć÷ĔîÖĞćĀîé
øą÷ąđüúćǰêúĂéÝîÙüïÙčöÖćøĔßšìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂö
đöČĂÜýøĊöēĀÿëǰÝĆÜĀüĆéðøćÝĊîïčøĊǰĔĀšÿĂéÙúšĂÜÖĆïýĆÖ÷õćó×ĂÜóČĚîìĊę
ēé÷ÿŠÜđÿøĉöĔĀšĔßšìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöĕðĔîĒîüìćÜ
ÖćøđðŨîóČĚîìĊęĂîčøĆÖþŤìĊęÿćöćøëĂĞćîü÷ðøąē÷ßîŤêŠĂøąïïđýøþåÖĉÝ
×ĂÜßčößîĔîìšĂÜëĉęîĕéš

ðŦâĀćÙčèõćóÿĉęÜĒüéúšĂöìĊęøčîĒøÜđ×šć×ĆĚîüĉÖùêìĊęÿĞćÙĆâǰ
ĕéšĒÖŠǰÖćøđðúĊę÷îĒðúÜÖćøĔßšðøąē÷ßîŤìĊęéĉîēé÷øĂïēïøćèÿëćîǰ
ÿĉęÜÖŠĂÿøšćÜøčÖúĞĚćïéïĆÜēïøćèÿëćîǰÖćø×čéĀćēïøćèüĆêëčǰÖćø×čé
êĆÖéĉîúĎÖøĆÜđóČęĂÖćøÙšćǰÿëćîÖćøèŤéĆÜÖúŠćüúšüîđðŨîðŦÝÝĆ÷×ĂÜÖćø
đÿČęĂöÿõćó×ĂÜēïøćèÿëćîǰĒúąîĞćöćàċęÜðŦâĀćéšćîöúìĆýîŤǰîĆïđðŨî
ðŦâĀćĀúĆÖ×ĂÜÖćøĂîčøĆÖþŤóČĚîìĊęđöČĂÜýøĊöēĀÿë

ĞĔĦĒığęɿûĜĨęďõėėĕĳčİĕīġûĜėĩĕĲğĞĊ ėġĖĒėĤĒĬċČĎĦċøĭɿİõɿĦıõɿċĩĸĞĬĈĳčĞĖĦĕĳčİĕīġûĜėĩĕĲğĞĊ
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.VBOHǰ 4SJNBIPTPUǰ IBTǰ CFFOǰ SFHJTUFSFEǰ BTǰ 
BǰIJTUPSJDǰTJUFǰVOEFSǰIJTUPSJDBMǰTJUFǰMBX
ǰXIJDIǰJTǰLOPXOǰCZǰ
UIFǰQVCMJD�ǰ)PXFWFS
ǰBSFBTǰTVSSPVOEJOHǰUIFǰBSDIBFPMPHJDBMǰ
TJUFǰBSFǰBOEǰPDDVQJFEǰCZǰMPDBMǰQFPQMF�ǰ4P
ǰBOZǰBDUJWJUJFTǰ
JOǰUIFǰDJUZǰTIPVMEǰPCUBJOǰDPPQFSBUJPOǰGSPNǰUIFǰPDDVQBOUTǰ
CFDBVTFǰUIFǰEFDMBSBUJPOǰPGǰ UIFǰBSFBǰBTǰFOWJSPONFOUBMMZǰ
QSPUFDUFEǰBSFBǰPSǰNFBTVSFTǰXPVMEǰJOFWJUBCMZǰBGGFDUǰUIFN�ǰ
5IJTǰDBTFǰ JTǰTJNJMBSǰ UPǰNBOZǰHPWFSONFOUǰQSPKFDUT�ǰ *Gǰ UIFǰ
MPDBMǰQFPQMFǰEPǰOPUǰVOEFSTUBOEǰBOEǰXJMMJOHǰUPǰDPPQFSBUF
ǰ
UIFZǰXPVMEǰPQQPTFǰUIFǰEFDMBSBUJPO�ǰ&WJEFOUMZ
ǰBǰOVNCFSǰ
PGǰQFPQMFǰXIPǰMJWFǰJOǰ4SJNBIPTPUǰIBWFǰBMSFBEZǰPQQPTFEǰ
UIFǰ JOJUJBUJPO�ǰ/POFUIFMFTT
ǰ JOǰUXPǰZFBSTǰ MBUFSǰ GSPNǰ����ǰ
UPǰ����
ǰ0/&1ǰIBTǰCFFOǰDPOEVDUJOHǰ UIFǰNFFUJOHǰBOEǰ
EJTDVTTJOHǰXJUIǰDPNNVOJUZǰMFBEFSTǰUPǰDMBSJGZǰPOǰUIFǰJTTVFǰ
UISPVHIǰDPPSEJOBUJPOǰPGǰ$IJFGǰ%JTUSJDUǰ0GųDFSǰPGǰ4SJNBIPTPUǰ
%JTUSJDU�ǰ *OǰBEEJUJPO
ǰNPSFǰ UIBOǰ��ǰNFFUJOHTǰXFSFǰIFMEǰ
UPǰFYQMBJOǰBOEǰDSFBUFǰVOEFSTUBOEJOHǰBNPOHǰ UIFǰ MPDBMǰ
DPNNVOJUJFTǰUIBUǰUIFǰDPODFQUǰPGǰEFDMBSBUJPOǰPGǰUIFǰBSFBǰBTǰ
BOǰFOWJSPONFOUBMMZǰQSPUFDUFEǰBSFBǰJTǰBǰTQFDJųDǰMBXǰXIJDIǰ
DBOǰCFǰ JTTVFEǰBOEǰFOGPSDFEǰCZǰUIFǰ MPDBMǰBENJOJTUSBUJPOǰ
BOEǰUIFǰEFDMBSBUJPOǰIBTǰ UPǰDPNFǰGSPNǰ JOJUJBUJPOǰPGǰ UIFǰ 
MPDBMǰ QFPQMF�ǰ )FODF
ǰ UIFǰ EFDMBSBUJPOǰ TIPVMEǰ ZJFMEǰ 
QPTJUJWFǰJNQBDUǰUPǰUIFǰMPDBMǰCVUǰOFHBUJWFǰFGGFDUǰPOǰDBQJUBMJTUǰ
PSǰBǰ UIJSEǰQBSUZǰXIPǰBSFǰ MPPLJOHǰ UPǰFYQMPJUǰ UIFǰ MBOET�ǰ 
3FHBSEJOHǰUIJT
ǰ0/&1ǰESBGUFEǰBǰTUBUFNFOUǰUPǰEFDMBSFǰ.VBOHǰ
4SJNBIPTPUǰBTǰBOǰFOWJSPONFOUBMMZǰQSPUFDUFEǰBSFBǰBOEǰ 
QSPQPTFEǰUIFǰESBGUǰUPǰ/BUVSBMǰBOEǰ$VMUVSBMǰ&OWJSPONFOUBMǰ
$POTFSWBUJPOǰ 4VCDPNNJUUFFǰ BOEǰ &OWJSPONFOUBMǰ 

.BOBHFNFOUǰ JOǰ &OWJSPONFOUBMMZǰ 1SPUFDUFEǰ "SFBǰ
4VCDPNNJUUFFǰXIJDIǰBSFǰVOEFSǰUIFǰ/BUJPOBMǰ&OWJSPONFOUǰ
#PBSE�

0CKFDUJWFTǰPGǰUIFǰ%FDMBSBUJPOǰPGǰ&OWJSPONFOUBMMZǰ
1SPUFDUFEǰ"SFBǰ BDDPSEJOHǰ UPǰ 4FDUJPOǰ ��ǰ BOEǰ 4FDUJPOǰ
��ǰPGǰ UIFǰ&OIBODFNFOUǰBOEǰ$POTFSWBUJPOǰPGǰ/BUJPOBMǰ
&OWJSPONFOUBMǰ2VBMJUZǰ"DUǰ����ǰBSFǰBTǰGPMMPXT�

�ǰ5PǰQSPUFDUǰBSFBTǰXJUIǰVOJRVFǰPSǰWBMVBCMFǰOBUVSBMǰ
DIBSBDUFSJTUJDTǰPSǰDVMUVSBMǰFOWJSPONFOUǰUIBUǰIBWFǰOPUǰZFUǰ
CFFOǰQSPUFDUFEǰCZǰBOZǰDPOTFSWBUJPOǰMBXǰBOEǰIBWFǰCFFOǰ
EBNBHFEǰPSǰJOWFSTFMZǰBGGFDUFEǰCZǰIVNBOǰBDUJWJUJFTǰPSǰTFWFSFǰ
FOWJSPONFOUBMǰQSPCMFNTǰJOǰUIFǰBSFBT�

� ǰ 5Pǰ DPOUSPM 
 ǰ TPMWFǰ BOEǰ SFTUPSFǰ TFWFSFǰ
FOWJSPONFOUBMǰQSPCMFNTǰXIJDIǰBSFǰ JOǰDSJUJDBMǰ MFWFMǰ UPǰ
JUTǰOPSNBMǰDPOEJUJPOǰXJUIJOǰQSFTDSJCFEǰQFSJPE�ǰ DPOUSPMǰ
VUJMJ[BUJPOǰPGǰOBUVSBMǰ BOEǰFOWJSPONFOUBMǰ SFTPVSDFTǰPGǰ
.VBOHǰ4SJNBIPTPUǰ JOǰ1SBDIJOCVSJǰQSPWJODFǰBOEǰDPOGPSNǰ
UPǰQPUFOUJBMǰPGǰUIFǰBSFBǰCZǰQSPNPUFǰVTBHFǰPGǰOBUVSBMǰBOEǰ
FOWJSPONFOUBMǰ SFTPVSDFTǰBTǰBǰQSPUFDUFEǰBSFBǰXIJDIǰDBOǰ
GBDJMJUBUFǰFDPOPNJDǰTZTUFNǰPGǰUIFǰMPDBMǰDPNNVOJUJFT�

4FWFSFǰFOWJSPONFOUBMǰQSPCMFNTǰXIJDIǰBSFǰ JOǰ
DSJUJDBMǰMFWFMǰJODMVEJOHǰFYQMPJUBUJPOǰPGǰMBOEǰTVSSPVOEJOHǰUIFǰ
BSDIBFPMPHJDBMǰTJUFT
ǰCVJMEJOHTǰFODSPBDIJOHǰPOǰBSDIBFPMPHJDBMǰ
TJUFT
ǰVOFBSUIǰ GPSǰBSUJGBDUT
ǰFYDBWBUJPOǰPGǰ MBUFSJUJDǰTPJMǰ GPSǰ
DPNNFSDJBMǰQVSQPTF
ǰFUD�ǰ5IFTFǰBSFǰFYBNQMFǰPGǰ GBDUPSTǰ
XIJDIǰ MFBEǰ UPǰEFUFSJPSBUJPOǰPGǰBSDIBFPMPHJDBMǰ TJUFTǰBOEǰ
WJTVBMǰQPMMVUJPOǰQSPCMFN�
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ĀúĆÖÖćøÿĞćÙĆâ×ĂÜÖćøĂîčøĆÖþŤÿĉęÜĒüéúšĂöýĉúðÖøøöǰ
ÙČĂǰ êšĂÜĂîčøĆÖþŤÿĉęÜĒüéúšĂöĒúąïøø÷ćÖćýøĂïėǰêĆüýĉúðÖøøö 
ìĊęöĊÙüćöđÖĊę÷üđîČęĂÜĒúąöĊÙüćöÿĆöóĆîíŤÖĆîìĆĚÜìćÜêøÜĒúąìćÜĂšĂöǰ
éĆÜîĆĚîǰ đóČęĂĔĀšÿĂéÙúšĂÜÖĆïđÝêîćøöèŤ×ĂÜÖćøÖĞćĀîé×Ăïđ×êóČĚîìĊę
ÙčšöÙøĂÜÿĉęÜĒüéúšĂöýĉúðÖøøöđöČĂÜýøĊöēĀÿëǰÝċÜđĀĘîüŠćÖćøÖĞćĀîé
×Ăïđ×êóČĚîìĊęÙčšöÙøĂÜÿĉęÜĒüéúšĂöÙüøÖĞćĀîé×Ăïđ×êĔĀšÙøĂïÙúčö
ēïøćèÿëćîĔîóČĚîìĊęÙüćöøĆïñĉéßĂï×ĂÜđìýïćúêĞćïúēÙÖðŘïǰĒúą
ĂÜÙŤÖćøïøĉĀćøÿŠüîêĞćïúēÙÖðŘïǰöĊóČĚîìĊęǰ���ǰêćøćÜÖĉēúđöêø

øŠćÜðøąÖćýđ×êóČĚîìĊęÙčšöÙøĂÜÿĉęÜĒüéúšĂöđöČĂÜýøĊöēĀÿëǰ
ÝĆÜĀüĆéðøćÝĊîïčøĊǰÝąñŠćîÙèąÖøøöÖćøÿĉęÜĒüéúšĂöĒĀŠÜßćêĉĒúąÙèą
øĆåöîêøĊǰđóČęĂöĊñúðøąÖćýĔßšêŠĂĕð

îĂÖÝćÖîĊĚĒúšüǰ ĔîðŘǰó�ý�ǰ���������ǰÿĞćîĆÖÜćîĄǰ ĕéš
éĞćđîĉîÖćøÿŠÜđÿøĉöǰ Öøąêč šîÝĉêÿĞćîċÖĔîÖćøĂîčøĆÖþŤÿĉęÜĒüéúšĂö

ýĉúðÖøøöǰđöČĂÜýøĊöēĀÿëǰēé÷éĞćđîĉîÖĉÝÖøøöêŠćÜėǰĕéšĒÖŠǰēÙøÜÖćø
ìĞćìćÜđßČęĂöĔê šø Šöĕö šđóČęĂđð Ũîđÿ šîìćÜÝĆÖ÷ćîđöČĂÜýøĊöēĀÿëǰ
	(SFFOǰDPSSJEPS
ǰÙŠć÷ýĉúðąđ÷ćüßîǰÖćøÿîĆïÿîčîĔĀšöĊñúĉêõĆèæŤ
ìšĂÜëĉęîìĊęöĊÙüćöÿČïđîČęĂÜÝćÖõĎöĉðŦââćǰ ýĉúðüĆçîíøøöìšĂÜëĉęîǰ
đóČęĂđðŨîêšîĒïïĔîÖćøđøĊ÷îøĎšÿĞćĀøĆïóČĚîìĊęĂČęîėǰìĆĚÜ÷ĆÜđðŨîÖćøÿøšćÜ
õćÙĊđÙøČĂ×Šć÷ǰĒúąÿŠÜđÿøĉöđýøþåÖĉÝßčößî

ÖćøðøąÖćýđ×êóČĚîìĊęÿĉę ÜĒüéú šĂöđöČĂÜýøĊöēĀÿëǰ
ÝĆÜĀüĆéðøćÝĊîïčøĊǰ ÝċÜöĉĕéšđðŨîđóĊ÷ÜÖćøĂîčøĆÖþŤóČĚîìĊęìĊęöĊÙüćöÿĞćÙĆâ
ìćÜðøąüĆêĉýćÿêøŤđìŠćîĆĚîǰĒêŠ÷ĆÜđðŨîÖćøÿŠÜđÿøĉöǰÿøšćÜÿøøÙŤĔĀšÙî 
ĔîìšĂÜëĉęîĕéšêøąĀîĆÖøĎšëċÜÙüćöÿĞćÙĆâĔîÿöïĆêĉìćÜüĆçîíøøöǰÙüïÙĎŠ
ĕðÖĆïÖćøóĆçîćìĊęđðŨîĕðĂ÷ŠćÜÿöéčúǰđĀöćąÿöǰñúðøąē÷ßîŤÿčéìšć÷
ÝąđÖĉéÖĆïðøąßćßîĔîóČĚîìĊęđĂÜ
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*NQPSUBOUǰQSJODJQMFTǰPGǰ DVMUVSBMǰFOWJSPONFOUǰ
DPOTFSWBUJPOǰBSFǰUPǰDPOTFSWFǰFOWJSPONFOUǰBOEǰTVSSPVOEJOHǰ
BSFBTǰXIJDIǰBSFǰEJSFDUMZǰPSǰJOEJSFDUMZǰDPOOFDUFEǰBOEǰSFMBUFEǰ
UPǰUIFǰBSDIBFPMPHJDBMǰTJUFT�ǰ5IFSFGPSF
ǰJOǰPSEFSǰUPǰDPOGPSNǰ
XJUIǰ UIFǰPCKFDUJWFTǰPGǰ UIFǰ%FDMBSBUJPO
ǰ JUǰ JTǰ SFDLPOFEǰ
UIBUǰ UIFǰEFDMBSBUJPOǰ TIPVMEǰDPWFSǰBSDIBFPMPHJDBMǰ TJUFTǰ
VOEFSǰ SFTQPOTJCJMJUZǰPGǰ,PLQJQǰ4VCǰ�ǰEJTUSJDUǰ.VOJDJQBMJUZǰ
BOEǰ,PLQJQǰ4VCǰ�ǰEJTUSJDUǰ"ENJOJTUSBUJWFǰ0SHBOJ[BUJPOǰPWFSǰ
BOǰBSFBǰPGǰ���ǰTRVBSFǰLJMPNFUFST�

*UǰJTǰFYQFDUFEǰUIBUǰUIFǰESBGUǰPGǰUIFǰEFDMBSBUJPOǰPGǰ
.VBOHǰ4SJNBIPTPUǰUPǰCFǰFOWJSPONFOUBMMZǰQSPUFDUFEǰBSFBǰ
XJMMǰCFǰBQQSPWFEǰCZǰUIFǰ/BUJPOBMǰ&OWJSPONFOUǰ#PBSEǰBOEǰ
UIFǰDBCJOFUǰUPǰFOBDUǰFGGFDUJWFMZ�

*OǰBEEJUJPO
ǰEVSJOHǰUIFǰZFBSǰ����ǰ�ǰ����
ǰ0/&1ǰIBTǰ
JOJUJBUFEǰBǰDBNQBJHOǰUPǰQSPNPUFǰBOEǰSBJTFǰBXBSFOFTTǰPOǰ
DPOTFSWBUJPOǰPGǰDVMUVSBMǰFOWJSPONFOUǰPGǰ.VBOHǰ4SJNBIPTPU�ǰ
5IFǰDBNQBJHOǰDPOTJTUFEǰPGǰBDUJWJUJFTǰJODMVEJOHǰHSFFOǰDPSSJEPSǰ
GPSǰCJDZDMFǰMBOE
ǰ:PVUIǰ"SUǰ$BNQ
ǰTVQQPSUJOHǰMPDBMǰQSPEVDUTǰ
PGǰJOEJHFOPVTǰLOPXMFEHF
ǰMPDBMǰBSUTǰBOEǰDVMUVSFǰBTǰMFBSOJOHǰ
NPEFMǰGPSǰPUIFSǰBSFBT
ǰBTǰXFMMǰBTǰFTUBCMJTIǰOFUXPSLǰBOEǰ
QSPNPUFǰDPNNVOJUZǰFDPOPNZ�

5IFǰEFDMBSBUJPOǰPGǰ.VBOHǰ4SJNBIPTPU
ǰ1SBDIJOCVSJǰ
QSPWJODF
ǰBTǰBOǰ&OWJSPONFOUBMMZǰ1SPUFDUFEǰ"SFBǰEPFTǰOPUǰ
POMZǰUPǰDPOTFSWFǰUIFǰJNQPSUBOUǰIJTUPSJDBMǰBSFBTǰCVUǰBMTPǰUPǰ
FODPVSBHFǰUIFǰMPDBMTǰUPǰSFDPHOJ[FǰUIFǰJNQPSUBODFǰPGǰUIFJSǰ
DVMUVSBMǰIFSJUBHFTǰBOEǰTVTUBJOBCMFǰEFWFMPQNFOUǰXIJDIǰXJMMǰ
MFBEǰUPǰCFOFųUTǰPGǰUIFǰMPDBMǰQFPQMF�
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éø�üøýĆÖéĉĝǰǰóŠüÜđÝøĉâ�

ÙĂøŤøĆðßĆî
øąïïĂčðëĆöõŤĒúąÙüćö×ĆéĒ÷šÜ
éšćîÿĉęÜĒüéúšĂö

"MMǰUIBUǰJTǰFTTFOUJBMǰGPSǰUIFǰUSJVNQIǰPGǰFWJMǰJTǰUIBUǰHPPEǰNFOǰEPǰOPUIJOH�
&ENVOEǰ#VSLFǰ	+BOVBSZǰ��
ǰ�����+VMZǰ�
ǰ����


��ǰÙĂøŤøĆðßĆîĔîÿĆÜÙöĕì÷
ÙĂø ŤøĆðßĆîđð Ũîð ŦâĀćìĊęò ŦÜøćÖúċÖĂ÷Ď Š ĔîÿĆÜÙöĕì÷ 

öćĂ÷ŠćÜßšćîćî�ǰéĆÜÝąđĀĘîĕéšÝćÖ×šĂÙüćöìĊęðøćÖäĔîēĂÜÖćøĒßŠÜîĞĚć 
ìĊęđðŨîüøøèÙéĊđÖŠćĒÖŠÿöĆ÷Ă÷čí÷ćêĂîêšîǰìĊęÿćðĒßŠÜñĎšÙĉéÙéìø÷ýêŠĂ
ïšćîđöČĂÜĂ÷ŠćÜøčîĒøÜǰ	øĎðìĊęǰ�
ǰ

îĂÖÝćÖîĊĚǰ úćǰ úĎĒïøŤǰ đĂÖĂĆÙøøćßìĎêñĎ šöĊĂĞćîćÝđêĘö 
×ĂÜóøąđÝšćĀúč÷ÿŤìĊęǰ��ǰðøąđìýòøĆęÜđýÿĕéšðøąóĆîíŤÝéĀöć÷đĀêčóøą
øćßóÜýćüéćøóøąøćßĂćèćÝĆÖøÿ÷ćöǰĔîøćüðŘǰó�ý�ǰ����ǰēé÷ 
ßĊĚĔĀšđĀĘîëċÜðŦâĀćÖćøìčÝøĉêÙĉéöĉßĂï×ĂÜ×šćøćßÖćøĔîøĆßÿöĆ÷ÿöđéĘÝ
óøąîćøć÷èŤöĀćøćßìĊęÖúšćÝćïÝšüÜóøąøćßĂĞćîćÝ×ĂÜóøąöĀć
ÖþĆêøĉ÷ŤǰĕüšĂ÷ŠćÜßĆéđÝîǰéĆÜîĊĚ

Ư���ıĕʀėĭ ʀġĖĭ ɿěɿĦİďʇčĔĥĖıõɿĉčİġûġĖĭɿõķĉĦĕ�ĈĥûİėīĸġûİüʀĦ
ĒčĥõûĦčĒėĤøęĥûĕğĦĞĕĎĥĉĨöġûĞĕİĈķüĒėĤİüʀĦõėĬûĞĖĦĕ
ĐĭʀğčĪĸûĴĈʀċĽĦõĦėęĥõĒėĤėĦþċėĥĒĖʃĴď�ĞĕİĈķüĒėĤİüʀĦõėĬûĞĖĦĕüĪû
ĕĩĒėĤĎėĕėĦþĲġûõĦėĳğʀďėĤğĦėþĩěĨĉöĬččĦûĐĭʀċĬüėĨĉøččĥĹčİĞĩĖ��

ĲĈĖõėġõĳğʀõęīččĽĹĦİûĨčċĩĸğęġĕİøĩĸĖěęĤęĦĖøěʀĦûčĽĹĦğčĥõ�
ėĦě���ğėīġ���ġġčÿʃęûĳčęĽĦøġ�øėĥĹčıęʀěõķĕĩİėīĸġûİõĨĈöĪĹčěɿĦ�
ĎĬøøęïČşôĈþčʀĦċĩĸęʀěûøġĐĭʀĉĦĖİĒīĸġčĽĦİûĨč��� ����ġġčÿʃ� Ğɿûøīč
ĒėĤøęĥûğęěûčĥĹč� ĴĈʀĖĥõĖġõİġĦİčīĹġİûĨčĴďİĞĩĖĞɿěčğčĪĸû� İĕīĸġ
øěĦĕċėĦĎĊĪûĒėĤİčĉėĒėĤõėėćĞĕİĈķüĒėĤİüʀĦõėĬûĞĖĦĕ�
üĪûċėûĕĩĒėĤėĦþĈĽĦėĥĞĳğ ʀďėĤğĦėþĩěĨĉĎĬøøęĐĭ ʀčĥĹčİĞĩĖĲĈĖ
ċĽĦčġûİĈĩĖěõĥč� İüʀĦĒčĥõûĦčøčċĩĸĞĦĕÿĪĸûĕĩğčʀĦċĩĸøěĥõİčīĹġİûĨč
ġġõüĦõęĽĦøġöġûĐĭ ʀĉĦĖøčğęĥûčĥĹč� õķĖĥûĎĥûġĦüĖĥõĖġõİġĦ
İčīĹġİûĨčĴďİĞĩĖĞɿěčğčĪĸûġĩõüčĴĈʀ�üčĳčċĩĸĞĬĈĞĕİĈķüĒėĤİüʀĦõėĬûĞĖĦĕ�
üĪûċėûĒėĤõėĬćĦĲďėĈİõęʀĦģ�ĒėĤėĦþċĦčġĔĥĖĲċĝĳğʀư�	ęĦęĭıĎėʃ
�
����
�ğčʀĦ����������


ĳčöćĤċĩĸĞĬčċėĔĭ ɿõķĴĈ ʀõę ɿĦěĊĪûõĦėøġėʃėĥďþĥčöġû
öʀĦėĦþõĦėĞĕĥĖĉʀčõėĬûėĥĉčĲõĞĨčċėʃĴěʀĳččĨėĦĜğęĦĖİėīĸġû� İþɿč�
čĨėĦĜĞĬĒėėć�ċĩĸĴĈʀďėĤćĦĕĉĬęĦõĦėċĩĸĴĕɿėĥõĝĦøěĦĕĖĬĉĨČėėĕ
İĒĩĖûĴĈʀėĥĎİûĨčċġûõķĞĦĕĦėĊİġčİġĩĖûİöʀĦöʀĦûøčĐĨĈĴĈʀ�čġõüĦõčĩĹ�
ĉĥěġĖɿĦûöġûĐęõėėĕċĩĸěɿĦøěĦĕĴĕɿİċĩĸĖûĉėûĈĥûüĤİğķčĴĈʀüĦõĔĦĒ
üĨĉėõėėĕđĦĐčĥûěĥĈĔĭĕĨčċėʃ�üĥûğěĥĈčɿĦč�	ėĭďċĩĸ��


ėĭďċĩĸ���ƯĲġûõĦėıþɿûčĽĹĦư�
	ĴĕİøĨę�Ĵėċʃ
�����


ėĭďċĩĸ���ĐęöġûõĦėĉĥĈĞĨčøěĦĕĴĕɿİċĩĸĖûĉėû��îĆÖüĉßćÖćøÿĉęÜĒüéúšĂößĞćîćâÖćøóĉđýþǰÖĂÜðøąÿćîÖćøÝĆéÖćøìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂö
�ÙĞćÝĞćÖĆéÙüćöđÖĊę÷üÖĆïÙĂøŤøĆðßĆîÿćöćøëÿČïÙšîđóĉęöđêĉöĕéšĔîǰ1IPOHQBJDIJUǰBOEǰ#BLFSǰ	����
ǰ����

ǰ1IPOHQBJDIJUǰBOEǰ1JSJZBSBOHTBOǰ	����
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%S�ǰ8BSBTBLǰ1IVBOHDIBSPFO�

$PSSVQUJPO
ǰ
1BUSPOBHFǰ4ZTUFNǰBOEǰ&OWJSPONFOUBMǰ$POŴJDUT

"MMǰUIBUǰJTǰFTTFOUJBMǰGPSǰUIFǰUSJVNQIǰPGǰFWJMǰJTǰUIBUǰHPPEǰNFOǰEPǰOPUIJOH�ǰ
&ENVOEǰ#VSLFǰ	+BOVBSZǰ��
ǰ�����+VMZǰ�
ǰ����


��ǰ$PSSVQUJPOǰJOǰ5IBJǰ4PDJFUZ
$PSSVQUJPOǰ JTǰBǰQSPCMFNǰUIBUǰIBTǰCFFOǰEFFQMZǰ

FNCFEEFEǰ JOǰ5IBJǰTPDJFUZǰGPSǰBǰ MPOHǰQFSJPEǰPGǰUJNF�ǰBTǰ
FWJEFOUǰJOǰBOǰBSUJDMFǰĶ0OHǰ�ǰLBOǰ$IBFOHǰ/BNķǰPSǰ$VSTFǰ
POǰUIFǰ8BUFSǰPGǰ"MMFHJFODFǰBQQFBSJOHǰJOǰFBSMZǰ"ZVUUIBZBǰ
MJUFSBUVSFǰJOWPLJOHǰBǰTFWFSFǰDVSTFǰPOǰQFPQMFǰXIPǰCFUSBZǰ
UIFJSǰDPVOUSZǰ	'JHVSFǰ�
�ǰ

'VSUIFSNPSF
ǰ4JNPOǰEFǰ-Bǰ-PVCªSF
ǰBǰ'SFODIǰ
BNCBTTBEPSǰ TFOUǰ UPǰ 4JBNǰCZǰ ,JOHǰ -PVJTǰ9*7
ǰ DMFBSMZǰ
XSPUFǰJOǰBOǰBSDIJWFǰPOǰ4JBNǰJOǰ����ǰ	#�&�ǰ����

ǰQPJOUJOHǰ
PVUǰDPSSVQUJPOǰCZǰDJWJMǰ TFSWBOUTǰXIPǰEBSFEǰ UPǰWJPMBUFǰ 
UIFǰ,JOHĴTǰQPXFSǰEVSJOHǰUIFǰSFJHOǰPGǰ,JOHǰ/BSBJǰBTǰGPMMPXT�

Ķ���FWFOǰXJUIǰ UIFǰLOPXMFEHFǰ UIBUǰ DPSSVQUJPOǰ
DBOǰQPTFǰDSJUJDBMǰEBOHFSǰUPǰTFMGǰBTǰJOǰUIFǰNBUUFSǰJOWPMWJOHǰ
Bǰ USFBTVSFSǰXIPǰFNCF[[MFEǰ GSPNǰ UIFǰ,JOHĴTǰ USFBTVSZ�ǰ
5IFǰ,JOHǰPSEFSFEǰUIFǰUSFBTVSFSǰUPǰCFǰFYFDVUFEǰCZǰQPVSJOHǰ

UISFFǰUPǰGPVSǰPVODFTǰPGǰNPMUFOǰTJMWFSǰEPXOǰUIFǰTFSWBOUĴTǰ
UISPBU�ǰ"QQBSFOUMZ
ǰUIFǰQFSTPOǰJOǰDIBSHFǰPGǰSFUSJFWJOHǰUIFǰ
TJMWFSǰGSPNǰUIFǰFYFDVUFEǰUSFBTVSFSǰLFQUǰTPNFǰPGǰUIFǰTJMWFSǰ
GPSǰIJNTFMG�ǰ8IFOǰUIJTǰNBUUFSǰXBTǰNBEFǰLOPXOǰUPǰUIFǰ
,JOH
ǰIFǰXBTǰPSEFSFEǰUPǰCFǰFYFDVUFEǰ JOǰUIFǰTBNFǰXBZ� 
"ǰUIJSEǰQFSTPOǰJOǰDIBSHFǰPGǰSFUSJFWJOHǰTJMWFSǰGSPNǰUIFǰTFDPOEǰ
QFSTPOǰBMTPǰEBSFEǰ UPǰ TUFBMǰ TPNFǰPGǰ UIFǰTJMWFS�ǰ-BTUMZ
ǰ 
UIFǰ4JBNFTFǰ,JOHǰHSBOUFEǰUIJTǰQFSTPOǰBǰQBSEPOķǰ 	EFǰ-Bǰ
-PVCªSF
ǰ����
ǰQQ�ǰ���ǰ�ǰ���
�

4VOUIPSOQIV
ǰ Bǰ 4JBNFTFǰ QPFU
ǰ QPSUSBZFEǰ
DPSSVQUJPOǰCZǰDJWJMǰTFSWBOUTǰJOǰIJTǰQPFNǰEVSJOHǰUIFǰFBSMZǰ
3BUUBOBLPTJOǰ&SB
ǰDPOEFNOJOHǰVOGBJSǰ KVEHFTǰXIPǰXFSFǰ
SFBEZǰUPǰCFǰSFOEFSǰCJBTFEǰWFSEJDUTǰJGǰQBJEǰUPǰEPǰTP�ǰ5IFǰGBUFǰ
PGǰVOGBJSǰWFSEJDUTǰDBOǰCFǰDMFBSMZǰTFFOǰJOǰUIFǰNPSBMǰQBJOUJOHǰ
PGǰ8BUǰ1IVNJO
ǰ/BOǰ1SPWJODFǰ	'JHVSFǰ�
�

'JHVSFǰ�ǰǰ5IF�$VSTF�PG�UIF�8BUFS�PG�"MMFHJBODF�	.JDIFBM�8SJHIU
�����


�&OWJSPONFOUBMǰ0GųDJBM
ǰ4FOJPSǰ1SPGFTTJPOBMǰ-FWFM
ǰ/BUVSBMǰ3FTPVSDFTǰBOEǰ&OWJSPONFOUBMǰ.BOBHFNFOUǰ$PPSEJOBUJPOǰ%JWJTJPO�
�4FBSDIǰGPSǰBEEJUJPOBMǰEFųOJUJPOTǰSFMBUFEǰUPǰDPSSVQUJPOǰJOǰ1IPOHQBJDIJUǰBOEǰ#BLFSǰ	����
ǰ����

ǰ1IPOHQBJDIJUǰBOEǰ1JSJZBSBOHTBOǰ	����
�
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ġĖɿĦûĴėõķĉĦĕ�õĦėøġėʃėĥďþĥčĳčėĤĎĎėĦþõĦėčĥĹčĎĦûøėĥĹû
ġĦüĊĭõĕġûěɿĦİďʇčİėīĸġûİęķõčʀġĖ� İþɿč� İüʀĦğčʀĦċĩĸėĥĎİûĨčİĒīĸġġĽĦčěĖ
øěĦĕĞĤĈěõĉɿġĐĭʀĕĦĉĨĈĉɿġėĦþõĦė� ıĉɿĳčĎĦûõėćĩöʀĦėĦþõĦė
ĎĦûøčõķėĭʀİċɿĦĴĕɿĊĪûõĦėćʃěɿĦõĦėõėĤċĽĦĈĥûõęɿĦěčĥĎĴĈʀěɿĦİďʇčõĦė
øġėʃėĥďþĥč�Ĉĥûİþɿč�õĦėčĽĦėĊĖčĉʃ�øġĕĒĨěİĉġėʃ� ěĥĞĈĬĞĽĦčĥõûĦč�
ÿĪĸûİďʇč� Ưöġûğęěûư� ĴďĳþʀİĒīĸġďėĤĲĖþčʃĞɿěčĉĥě�ğĦõĴĕɿĕĩõĦė
ċĥõċʀěû�ĉĥõİĉīġč�ğėīġėʀġûİėĩĖčďʅāğĦĈĥûõęɿĦěõķüĤĊĭõĕġûöʀĦĕ�
üčõęĦĖİďʇčøěĦĕİøĖþĨčıęĤĞĬĈċʀĦĖõķčĽĦĴďĞĭɿõĦėďăĨĎĥĉĨüčİďʇč
čĨĞĥĖċĩĸĴĕɿĞĦĕĦėĊİďęĩĸĖčıďęûĴĈʀ�

đöČęĂóĉÝćøèćëċÜÿćđĀêč×ĂÜÖćøÙĂøŤøĆðßĆîĔîøąïïøćßÖćø
ÝąóïüŠćöĊÿćđĀêčÿĞćÙĆâĀúć÷ðøąÖćøéšü÷ÖĆîǰĂćìĉđßŠîǰÙŠćêĂïĒìî
×ĂÜõćÙøćßÖćøêĞęćđÖĉîĕð�ǰøąïïÖćøđúČęĂî×ĆĚîđúČęĂîêĞćĒĀîŠÜìĊęĕöŠöĊ
ÙüćöđðŨîíøøöǰøüöìĆĚÜñĎšïĆÜÙĆïïĆâßć×ĂÜĂÜÙŤÖøĕöŠđðŨîĒïïĂ÷ŠćÜ
ìĊęéĊĒÖŠñĎšĔêšïĆÜÙĆïïĆâßćǰîĂÖÝćÖîĊĚǰ ÷ĆÜöĊđøČęĂÜ×ĂÜÙüćöÿĆöóĆîíŤĒïï
óċęÜóćøąĀüŠćÜđÝšćîć÷ÖĆïúĎÖîšĂÜìĊęÿćöćøëĒïŠÜðŦîñúðøąē÷ßîŤÖĆî
ĕéšĂ÷ŠćÜúÜêĆüÝċÜđðŨîÖćø÷ćÖìĊęÝąĒ÷ÖðŦâĀćÖćøÙĂøŤøĆðßĆęîĂĂÖÝćÖ
øąïïøćßÖćøĕéš
��ǰÙĂøŤøĆðßĆîÖĆïøąïïĂčðëĆöõŤ

đîČęĂÜÝćÖÿĆÜÙöĕì÷đð ŨîÿĆÜÙöìĊę đî šîÙüćöĒêÖêŠćÜ
øąĀüŠćÜåćîąǰ ÙîìĊęöĊêĞćĒĀîŠÜĒúąÿëćîõćóìćÜÿĆÜÙöÿĎÜÖüŠćǰ 
öĊđÜĉîìĂÜǰ øüöìĆĚÜĂĞćîćÝöćÖÖüŠćÝąëĎÖđøĊ÷ÖüŠćđðŨîǰĶñĎ šĂčðëĆöõŤǰǰ
	1BUSPO
ķǰñĎšìĊęöĊåćîąêĞęćÖüŠćǰ ĕöŠöĊìøĆó÷ŤÿĉîđÜĉîìĂÜĒúąĂĞćîćÝÝċÜ
êšĂÜĂ÷ĎŠĔîåćîąìĊęêšĂÜóċęÜóćĂćýĆ÷Ēúą×ċĚîêøÜêŠĂñĎšĂčðëĆöõŤǰ Ĕîåćîą
×ĂÜǰĶñĎšøĆïÖćøĂčðëĆöõŤǰ	$MJFOU
ķǰøąïïĂčðëĆöõŤÝċÜđðŨîÙüćöÿĆöóĆîíŤ
ĔîĒîüéĉęÜǰ đðŨîÙüćöÿĆöóĆîíŤđßĉÜĂĞćîćÝǰ øąïïĂčðëĆöõŤìĊęöĊĂ÷Ď Šđéĉö 
ĔîÿĆÜÙöîĆĚîđðŨîøąïïđÝšć×čîöĎúîć÷ǰĒúąÖúć÷öćđðŨîøąïïøćßÖćø
ìĊęÿČïìĂéÙŠćîĉ÷öéĆÜÖúŠćü�ǰéĆÜÝąđĀĘîĕéšÝćÖÖćøìĊę×šćøćßÖćøñĎšîšĂ÷
ó÷ć÷ćöÿøšćÜÙüćöÿĆöóĆîíŤìĊęéĊÖĆïđÝšćîć÷đóČęĂðøąē÷ßîŤĔîđüúć 
đúČęĂî×ĆĚîđúČęĂîêĞćĒĀîŠÜǰÝċÜĕöŠĔßŠđøČęĂÜĒðúÖìĊęñĎšĔêšïĆÜÙĆïïĆâßćìĊęÿćöćøë
êĂïÿîĂÜÙüćöêšĂÜÖćøĕéšǰĶìčÖđøČęĂÜķǰÝąëĎÖñúĆÖéĆîĒïïÖšćüÖøąēéé
ĔĀš×ċĚîöćĂ÷ĎŠĔîêĞćĒĀîŠÜìĊęÿĎÜ×ċĚîǰ Ĕî×èąìĊęøąïïÙčèíøøöëĎÖúąđú÷ǰ 
ñĎšìĊęđóĉÖđÞ÷ĕöŠêĂïÿîĂÜĀøČĂêŠĂêšćîêŠĂÖćøÖøąìĞćĀøČĂ×šĂÿĆęÜÖćø 
ìĊęĕöŠëĎÖêšĂÜǰ ñĉéýĊúíøøöĀøČĂ×ĆéêŠĂÖãĀöć÷ÖĘÝąëĎÖđóŠÜđúĘÜÝćÖ 
ñĎšïĆÜÙĆïïĆâßćĒúąĂćÝëĎÖđïĊ÷é×ĆïĔĀšÖúć÷đðŨî×šćøćßÖćøßć÷×Ăï 

×ĂÜĂÜÙŤÖøǰ ÖćøĕöŠĔĀšÙüćöÿĞćÙĆâêŠĂøąïïÙčèíøøöîĂÖÝćÖÝą
ÖŠĂĔĀšđÖĉéÙüćöĒêÖĒ÷ÖǰĒïŠÜóøøÙĒïŠÜóüÖĒúšü÷ĆÜÿŠÜñúÖøąìï 
êŠĂđîČęĂÜĕðëċÜÖćø×ćéÖćøðøąÿćîÙüćöøŠüööČĂõć÷ĔîĂÜÙŤÖøĔîÖćø
ĒÖšĕ×ðŦâĀćìĊęđÖĊę÷ü×šĂÜÖĆïðøąßćßî

Ĕî×èąđéĊ÷üÖĆîǰ ÖĘĕöŠĂćÝðäĉđÿíĕéšü ŠćĂĊÖüĉíĊÖćøĀîċęÜ
ĔîÖćøÖšćü×ċĚîÿĎ ŠêĞćĒĀîŠÜìĊęÿĎÜ×ċĚî×ĂÜ×šćøćßÖćøǰ ÙČĂǰ ÖćøĒĂïĂĉÜ
îĆÖÖćøđöČĂÜìĊęÖĞćÖĆïĀîŠü÷Üćîǰ ÷ĂöđÿĊ÷đÖĊ÷øêĉĒúąýĆÖéĉĝýøĊ×ĂÜ 
ÖćøđðŨî×šćøćßÖćøĔîóøąïćìÿöđéĘÝóøąđÝšćĂ÷ĎŠĀĆüǰ øüöìĆĚÜ÷Ăö
ìĞćÜćîđóČęĂÿîĂÜÙüćöêšĂÜÖćøøć÷üĆî×ĂÜîĆÖÖćøđöČĂÜöćÖÖüŠćìĊęÝą
ĔßšÙüćöøĎšÙüćöÿćöćøëĔîÖćøÿøšćÜðøąē÷ßîŤĔĀšđÖĉéĒÖŠõćÙøćßÖćø
ĒúąðøąßćßîđÝšć×ĂÜðøąđìýđóĊ÷ÜđóČęĂĒúÖÖĆïÙüćöÖšćüĀîšć 
ĔîĀîšćìĊęÖćøÜćîđìŠćîĆĚîǰ ÖćøàČĚĂêĞćĒĀîŠÜēé÷ÖćøÝŠć÷đÜĉîĔĀšÖĆï 
îĆÖÖćøđöČĂÜÝċÜđðŨîìćÜúĆéĔîÖćøđéĉî×ċĚîÿĎŠÝčéìĊęêšĂÜÖćøĕéšøüéđøĘü×ċĚî� 
ÙüćöÿĆöóĆîíŤìĊęđÖĉé×ċĚîÝċÜîĞćĕðÿĎŠÖćøÞšĂÞúĒúąÖĂïēÖ÷ñúðøąē÷ßîŤ
ÝćÖēÙøÜÖćøóĆçîćêŠćÜėǰ
��ǰÙĂøŤøĆðßĆîÖĆïÙüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂö

đöČęĂóĉÝćøèćÝćÖøć÷ÜćîÖćøýċÖþćìĊęđÖĊę÷ü×šĂÜÖĆïÖćø
ìčÝøĉêĔîĒüéüÜøćßÖćøĒúšüǰ óïüŠćǰ ÖćøÙĂøŤøĆðßĆîĔîēÙøÜÖćø
óĆçîć×îćéĔĀâŠöĊÝčéđøĉęöêšîêĆĚÜĒêŠÖćøÝĆéìĞć×šĂÖĞćĀîéēÙøÜÖćøǰ
ÖćøÙĆéđúČĂÖïøĉþĆììĊęðøċÖþćēÙøÜÖćøǰÝîÖøąìĆęÜëċÜÖćøÖŠĂÿøšćÜĒúą
ÖćøêøüÝøĆïÜćîǰ đðŨîìĊęĒîŠîĂîüŠćìčÖ×ĆĚîêĂî×ĂÜÖćøìčÝøĉêéĆÜÖúŠćü
đÖĉéÝćÖÖćøðøąÿćîÙüćöøŠüööČĂ×ĂÜîĆÖÖćøđöČĂÜǰ×šćøćßÖćøǰĒúą
ñĎšøĆïđĀöćÖŠĂÿøšćÜǰ ëċÜĒöšüŠćǰ ĔîĂéĊêìĊęñŠćîöćǰÙüćöÿĆöóĆîíŤ×ĂÜ
ìĆĚÜǰ�ǰòść÷ǰÝąöĊÖćøêŠĂøĂÜĒúąøŠüööČĂÖĆîđðŨîøą÷ąǰĂ÷ŠćÜĕøÖĘêćöǰ
ÿëćîÖćøèŤïšćîđöČĂÜĔîßŠüÜìĊęñŠćîöćßĊĚĔĀšđĀĘîüŠćõćÙøćßÖćøìĊę
đÙ÷Ē×ŠÜ×ĆîêŠĂøĂÜÖĆïîĆÖÖćøđöČĂÜîĆĚîǰîĂÖÝćÖÝąĕøšĂĞćîćÝĔîÖćø 
êŠĂøĂÜĒúšü÷ĆÜëĎÖÙøĂïÜĞćēé÷îĆÖÖćøđöČĂÜĂ÷ŠćÜÿĉĚîđßĉÜǰ ÝċÜĕöŠîŠć
ĒðúÖĔÝìĊęĕéšđĀĘîüŠćǰîĆÖÖćøđöČĂÜìĊęÙĂøŤøĆðßĆîÝąđøŠÜøĆéñúĆÖéĆîēÙøÜÖćø
ìĊęĔĀšñúêĂïĒìîđðŨîêĆüđÜĉîêŠĂêîđĂÜǰøüöìĆĚÜñĎšĂ÷ĎŠõć÷ĔêšÖćøĂčðëĆöõŤ
àċęÜïćÜÿŠüîÖĘÙČĂ×šćøćßÖćøìĊęĂ÷Ď Šõć÷ĔêšÖćøÖĞćÖĆïéĎĒúǰ öćÖÖüŠć
ēÙøÜÖćøìĊęĔĀšÖŠĂĔĀšđÖĉéðøąē÷ßîŤêŠĂðøąßćßîēé÷øüö×ĂÜðøąđìýǰ 
	ÿĆÜýĉêǰ
ǰîüúîšĂ÷ǰĒúąîóîĆîìŤ
ǰ����
ǰ

�ǰ.BVSP�ǰ	����
ǰÖúŠćüĕüšĂ÷ŠćÜßĆéđÝîüŠćǰĶļDPSSVQUJPOǰJTǰNPSFǰMJLFMZǰUPǰUBLFǰQMBDFǰXIFOǰDJWJMǰTFSWBOUTǰBSFǰQBJEǰWFSZǰMPXǰXBHFTǰBOEǰPGUFOǰNVTUǰSFTPSUǰUPǰDPMMFDUJOHǰCSJCFTǰJOǰ
PSEFSǰUPǰGFFEǰUIFJSǰGBNJMJFT�ķ

�éĎøć÷úąđĂĊ÷éđóĉęöđêĉöĕéšĔîǰđÿøĊǰǰóÜýŤóĉý�ǰ	����

�ǰÿĆÜýĉêǰǰîüúîšĂ÷ǰĒúąîóîĆîìŤ�ǰ	����
ǰĕéšîĞćđÿîĂĕüšĔîĀîĆÜÿČĂǰđøČęĂÜǰÙĂøŤøĆðßĆî�ǰîĆÖÖćøđöČĂÜǰ×šćøćßÖćøǰĒúąîĆÖíčøÖĉÝǰüŠćǰñĎšîĞćĂÜÙŤÖø×ĂÜĀîŠü÷øćßÖćøĒĀŠÜĀîċęÜêšĂÜàČĚĂđÖšćĂĊĚĔîøćÙćǰ��ǰúšćîïćìǰ
×šĂöĎúéĆÜÖúŠćüĕéšøĆïÖćø÷Čî÷ĆîÝćÖñĎšøĆïđĀöćÖŠĂÿøšćÜüŠćǰÝĞćîüîđÜĉîéĆÜÖúŠćüöćÝćÖÖćøúÜ×Ćî×ĂÜñĎšøĆïđĀöćÖŠĂÿøšćÜǰĒêŠñĎšøĆïđĀöćÖŠĂÿøšćÜøąïčüŠćÝĞćîüîêĆüđú×ǰ��ǰúšćîïćìîĆĚîǰîšĂ÷ÖüŠćÙüćöđðŨîÝøĉÜ
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�ǰǰ.BVSPǰ	����
ǰDMFBSMZǰTUBUFE
ǰĶļDPSSVQUJPOǰJTǰNPSFǰMJLFMZǰUPǰUBLFǰQMBDFǰXIFOǰDJWJMǰTFSWBOUTǰBSFǰQBJEǰWFSZǰMPXǰXBHFTǰBOEǰPGUFOǰNVTUǰSFTPSUǰUPǰDPMMFDUJOHǰCSJCFTǰJOǰPSEFSǰ
UPǰGFFEǰUIFJSǰGBNJMJFT�ķ

�ǰ4FFǰBEEJUJPOBMǰEFUBJMTǰPOǰ1BUSPOǰ�ǰDMJFOUǰSFMBUJPOTIJQǰJOǰ4FSJǰ1POHQJTǰ	����

�ǰǰ4BOHTJU
ǰ/VBOOPJǰBOEǰ/PQQBOBOǰ	����

ǰJOǰDJWJMǰ4FSWBOUT
ǰ1PMJUJDJBOTǰBOEǰ#VTJOFTTǰ1FPQMF
ǰTUBUFǰUIBUǰBǰMFBEFSǰPGǰHPWFSONFOUǰPSHBOJHBUJPOǰTQFOUǰ��ǰNJMMJPOǰCBIUǰUPǰCVZǰ
QPTJUJPO�ǰ5IJTǰJOGPSNBUJPOǰXBTǰDPOųSNFEǰCZǰDPOTUSVDUJPOǰDPNQBOZ�ǰ)PXFWFS
ǰJUǰXBTǰNFOUJPOFEǰUIBUǰUIFǰDPSSFDUǰBNPVOUǰPGǰNPOFZǰJTǰIJHIFSǰUIBOǰ��ǰNJMMJPOǰCBIU�

)PXFWFS
ǰDPSSVQUJPOǰJOǰBǰCVSFBVDSBDZǰJTǰWJFXFEǰ
BTǰBǰ USJWJBMǰNBUUFS
ǰF�H�
ǰPGųDJBMTǰ HSBQQJOHǰ TPNFǰNPOFZǰ
JOǰFYDIBOHFǰ GPSǰ GBDJMJUBUJOHǰQFPQMFǰBQQFBSJOHǰ GPSǰQVCMJDǰ
NBUUFST�ǰ*OǰTPNFǰDBTFT
ǰDJWJMǰTFSWBOUTǰEPǰOPUǰSFBMJ[FǰUIBUǰBDUTǰ
MJLFǰUBLJOHǰQVCMJDǰQSPQFSUZǰTVDIǰBTǰDBST
ǰDPNQVUFSTǰPSǰPGųDFTǰ
TVQQMJFTǰGPSǰQFSTPOBMǰVTFǰBSFǰBMTPǰDPSSVQUJPO�ǰ*GǰUIFSFǰJTǰOPǰ
PCKFDUJPOǰPSǰDPNQMBJOU
ǰUIFǰBGPSFNFOUJPOFEǰNBUUFSTǰXJMMǰ
CFǰPWFSMPPLFEǰJOǰXIBUǰCFDPNFTǰBǰDVTUPNǰBOEǰFWFOUVBMMZǰ
UVSOǰUPǰCFǰIBCJUVBMǰQSBDUJDFǰUIBUǰDBOOPUǰCFǰDIBOHFE�ǰ

8IFOǰUIFǰDBVTFTǰGPSǰDPSSVQUJPOǰBUǰUIFǰDJWJMǰTFSWBOUǰ
MFWFMǰBSFǰDPOTJEFSFE
ǰXFǰųOEǰBǰOVNCFSǰPGǰSFBTPOTǰTVDIǰBTǰ
MPXǰSFNVOFSBUJPO�
ǰVOGBJSǰQSPNPUJPOǰTZTUFNT
ǰDPNNBOEJOHǰ
PGųDFSTǰXIPǰBSFǰOPUǰHPPEǰFYBNQMFTǰGPSǰTVCPSEJOBUFT�ǰ *Oǰ
NBOZǰDJSDVNTUBODF
ǰUIFǰĶTZNCJPTJTǰSFMBUJPOTIJQķǰCFUXFFOǰ
IJHIǰSBOLǰPGųDJBMTǰBOEǰUIFJSǰTFSWBOUTǰBMTPǰDPOUSJCVUFǰUPǰUIFǰ
QSPCMFN
ǰUIFSFCZǰNBLJOHǰJUǰEJGųDVMUǰUPǰTFQBSBUFǰDPSSVQUJPOǰ
GSPNǰCVSFBVDSBUJDǰTZTUFN
��ǰ$PSSVQUJPOǰBOEǰ1BUSPOBHFǰ4ZTUFN

5IBJǰ TPDJFUZǰ JTǰ GPDVTFEǰ POǰ TPDJBMǰ DMBTTFT�ǰ 
5IFǰNVUVBMMZǰPCMJHBUPSZǰCFUXFFOǰQFPQMFǰXIPǰIBTǰIJHIǰ
TPDJBMǰQPTJUJPO
ǰXFBMUIǰBOEǰQPXFSǰ	1BUSPO
ǰBOEǰQPPSǰBOEǰ
MPXǰTPDJBMǰTUBUVTǰQFSTPOǰ 	$MJFOU
ǰXIPǰCFOFųUTǰ GSPNǰBOEǰ
SFMJFTǰNBJOMZǰPOǰQBUSPOĴǰTVQQPSUǰBOEǰ JOŴVFODFǰXJMMǰCFǰ
FBTZǰFYJTUFE�ǰ5IFǰQBUSPOBHFǰTZTUFNǰJT
ǰUIFSFGPSF
ǰBǰWFSUJDBMǰ
QPXFSǰSFMBUJPOTIJQ�ǰ5IFǰPSJHJOBMǰQBUSPOBHFǰTZTUFNǰFYJTUJOHǰ
JOǰTPDJFUZǰXBTǰGFVEBMJTNǰBOEǰUSBOTGPSNFEǰJOUPǰHPWFSONFOUǰ
TZTUFNTǰJOIFSJUJOHǰUIFǰBGPSFNFOUJPOFEǰWBMVFT�
ǰBTǰFWJEFOUǰ
JOǰUIFǰGBDUǰUIBUǰKVOJPSǰHPWFSONFOUǰPGųDJBMTǰBUUFNQUǰUPǰCVJMEǰ
HPPEǰSFMBUJPOTIJQTǰXJUIǰTVQFSJPSTǰ	CPTTFT
ǰGPSǰUIFǰCFOFųUǰ
PGǰQSPNPUJPO�ǰ5IFSFGPSF
ǰ JUǰ JTǰOPǰTVSQSJTFǰ UIBUǰ MPXǰSBOLǰ
HPWFSONFOUǰPGųDJBMTǰXIPǰBSFǰDBQBCMFǰPGǰ SFTQPOEJOHǰ UPǰ

ĶFWFSZUIJOHķǰXJMMǰCFǰQSPNPUFEǰUPǰIJHIFSǰQPTJUJPOTǰJOǰMFBQTǰ
BOEǰCPVOETǰBTǰUIFǰWJSUVFǰTZTUFNǰJTǰOFHMFDUFE�ǰ*OEJWJEVBMTǰ
XIPǰGBJMǰUPǰSFTQPOEǰPSǰSFGVTFǰUPǰGPMMPXǰVOKVTUǰBDUJPOTǰPSǰ 
PSEFSTǰ UIBUǰBSFǰ JNNPSBMǰPSǰ JOǰWJPMBUJPOǰPGǰ UIFǰ MBXǰBSFǰ
UBSHFUFEǰCZǰTVQFSJPSTǰBOEǰNBZǰCFǰQVTIFEǰJOUPǰCFDPNJOHǰ
HPWFSONFOUǰPGųDJBMTǰBUǰUIFǰPVUFSǰGSJOHFTǰPGǰUIFǰPSHBOJ[BUJPO�ǰ
#ZǰOPUǰHJWJOHǰJNQPSUBODFǰUPǰUIFǰWJSUVFǰTZTUFN
ǰBQBSUǰGSPNǰ 
DBVTJOHǰ EFTUSVDUJPOǰ PGǰ GSJFOEMZǰ SFMBUJPOTIJQǰ BNPOHǰ
HPWFSONFOUǰPGųDJBMTǰBOEǰQMBZJOHǰGBWPSJUJTN
ǰUIFǰFGGFDUTǰBSFǰ
SFŴFDUFEǰJOǰUIFǰMBDLǰPGǰDPPQFSBUJPOǰXJUIJOǰPSHBOJ[BUJPOTǰJOǰ
SFTPMWJOHǰJTTVFTǰSFMBUFEǰUPǰUIFǰCFOFųUǰPGǰQFPQMF�

"Uǰ UIFǰ TBNFǰ UJNF
ǰ JUǰ DBOOPUǰCFǰEFOJFEǰ UIBUǰ
BOPUIFSǰNFUIPEǰPGǰNPWJOHǰGPSXBSEǰUPǰIJHIFSǰQPTJUJPOTǰGPSǰ
HPWFSONFOUǰPGųDJBMTǰJTǰUPǰBUUBDIǰUIFNTFMWFTǰUPǰQPMJUJDJBOTǰ
DPOUSPMMJOHǰ UIFJSǰEFQBSUNFOUT
ǰ TBDSJųDJOHǰ UIFǰIPOPSǰBOEǰ
EJHOJUZǰPGǰ Bǰ DJWJMǰ TFSWBOUǰVOEFSǰ)JTǰ.BKFTUZǰ UIFǰ,JOH
ǰ
BOEǰQFSGPSNJOHǰXPSLǰ JOǰ SFTQPOTFǰUPǰ UIFǰEBJMZǰOFFETǰPGǰ
QPMJUJDJBOTǰSBUIFSǰUIBOǰVTJOHǰTLJMMTǰBOEǰLOPXMFEHFǰUPǰCFOFųUǰ
UIFǰHPWFSONFOUǰTFDUPSǰBOEǰUIFǰQFPQMFǰPGǰUIFǰDPVOUSZǰJOǰ
FYDIBOHFǰ GPSǰOPUIJOHǰNPSFǰ UIBOǰXPSLǰBEWBODFNFOUT�� 
5IFSFGPSF
ǰCVZJOHǰQPTJUJPOTǰUISPVHIǰQBZNFOUTǰUPǰQPMJUJDJBOTǰ
IBTǰCFFOǰVTFEǰBTǰBǰWFIJDMFǰUPǰHFUǰEFTJSFEǰQPTJUJPOT�ǰ
��ǰ$PSSVQUJPOǰBOEǰ&OWJSPONFOUBMǰ$POŴJDUT

8IFOǰ DPOTJEFSJOHǰ SFQPSUTǰ POǰ DPSSVQUJPOǰ JOǰ 
UIFǰ HPWFSONFOUǰ TFDUPS
ǰXFǰ ųOEǰ DPSSVQUJPOǰ JOǰ MBSHFǰ
TDBMFǰQSPKFDUTǰ TUBSUJOHǰ GSPNǰUIFǰ GPSNBUJPOǰPGǰ5FSNTǰPGǰ
3FGFSFODFǰ	5P3
ǰUPǰUIFǰTFMFDUJPOǰPGǰDPNQBOJFTǰBTǰQSPKFDUǰ 
DPOTVMUBOUTǰBOEǰQFSGPSNBODFǰPGǰDPOTUSVDUJPOǰBOEǰBDDFQUBODFǰ 
JOTQFDUJPOT�ǰ &WFSZǰ TUFQǰPGǰ DPSSVQUJPOǰ JOǰ HPWFSONFOUǰ 
PSHBOJ[BUJPOǰ JTǰEFųOJUFMZǰDBVTFEǰCZǰ UIFǰDPPQFSBUJPOǰPGǰ
QPMJUJDJBOT
ǰHPWFSONFOUǰPGųDJBMTǰBOEǰDPOUSBDUPST�ǰ"MUIPVHIǰ
UIFǰQSFWJPVTǰ SFMBUJPOTIJQTǰPGǰBMMǰ UISFFǰ GBDUJPOTǰ JODMVEFEǰ
PDDBTJPOBMǰ OFHPUJBUJPOTǰ BOEǰ DPPQFSBUJPO
ǰ UIFǰ SFDFOUǰ 
TJUVBUJPOǰIBTǰDMFBSMZǰ JOEJDBUFEǰUIBUǰHPWFSONFOUǰTFDUPSTǰ
VTFEǰUPǰDPNQFUFǰBOEǰCBSHBJOǰXJUIǰQPMJUJDJBOTǰBSFǰOPUǰPOMZǰ
DPNQMFUFMZǰEPNJOBUFEǰCZǰQPMJUJDJBOT
ǰCVUǰBMTPǰIBWJOHǰOPǰ
CBSHBJOJOHǰQPXFS�ǰ5IFSFGPSF
ǰ JUǰ JTǰOPUǰ TVSQSJTJOHǰ UPǰ TFFǰ 
DPSSVQUǰ QPMJUJDJBOTǰRVJDLMZǰ QVTIǰ GPSǰ QSPKFDUTǰ PGGFSJOHǰ 
NPOFUBSZǰSFXBSETǰGPSǰQFSTPOBMǰHBJOǰBOEǰJOǰUIFǰJOUFSFTUTǰPGǰ
QBUSPOJ[FEǰ JOEJWJEVBMTǰ SBUIFSǰUIBOǰGPTUFSJOHǰQSPKFDUTǰUIBUǰ
XJMMǰHFOFSBUFǰTPNFǰCFOFųUTǰGPSǰUIFǰQFPQMFǰBOEǰUIFǰDPVOUSZǰ
	4BOHTJU
ǰ/VBOOPJǰBOEǰ/PQQBOBO
ǰ����
�ǰ

'JHVSF���5IF�GBUF�PG�VOGBJS�WFSEJDUT
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ĔîßŠüÜìĊęñŠćîöćǰÿĆÜÙöĕì÷ĕéšøĆïøĎšëċÜÖøąĒÿÖćøêŠĂêšćî 
Ă÷ŠćÜøčîĒøÜìĊęöĊêŠĂēÙøÜÖćøóĆçîćǰ 	-BSHFǰ4DBMFǰ%FWFMPQNFOUǰ
1SPKFDU
ǰêŠćÜėǰìĊęđÖĊę÷ü×šĂÜÖĆïÖćøïøĉĀćøÝĆéÖćøìøĆó÷ćÖøíøøößćêĉ
ĒúąÿĉęÜĒüéúšĂöǰìĊęëĎÖñúĆÖéĆîēé÷îĆÖÖćøđöČĂÜđóČęĂñúðøąē÷ßîŤ
×ĂÜÙîÖúčŠöîšĂ÷ĒêŠÿŠÜñúÖøąìïÖĆïÙîÿŠüîĔĀâŠöćĂ÷ŠćÜêŠĂđîČęĂÜǰ 
Āúć÷ėǰēÙøÜÖćøîĞćĕðÿĎŠðŦâĀćÙüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂöǰøüöìĆĚÜ 
ÿøšćÜÙüćöĒêÖĒ÷ÖĒúąîĞćĕðÿĎ ŠÖćøðąìąÖĆî×ĂÜÙîĔîÿĆÜÙö 
ìĆĚÜĔîđßĉÜĀúĆÖÖćøǰñúðøąē÷ßîŤǰĒúą×šĂđìĘÝÝøĉÜǰĂ÷ŠćÜĕøÖĘêćöǰ đóČęĂ
ÿøšćÜÙüćößĂïíøøöĔîÖćøéĞćđîĉîēÙøÜÖćøǰüćìÖøøöìĊęëĎÖîĞćöćĔßš
ēé÷îĆÖÖćøđöČĂÜĂ÷ĎŠđðŨîðøąÝĞć�ǰÙČĂǰ đóČęĂñúðøąē÷ßîŤ×ĂÜßćêĉĒúą
ðøąßćßîǰ×èąđéĊ÷üÖĆîǰñĎšìĊęÙĆéÙšćîÖĘÝąëĎÖðøąèćöüŠćǰ×Ćé×üćÜ
ÙüćöđÝøĉâ×ĂÜðøąđìýǰøüöìĆĚÜøĆïđÜĉîÝćÖêŠćÜßćêĉöćÙĆéÙšćîēÙøÜÖćø

ĕöŠĂćÝðäĉđÿíĕéšüŠćǰðŦâĀćÙüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂö 
ÝćÖēÙøÜÖćøóĆçîćìĊęđÖĉé×ċĚîÿŠüîĀîċęÜöćÝćÖÖćøìĊęÖúĕÖõćÙøĆåđóĉÖđÞ÷ 
ĒúąĕöŠÿîĔÝìĊęÝąñúĆÖéĆîĔĀšđÖĉéÖøąïüîÖćøÖćøöĊÿŠüîøŠüö×ĂÜ
ðøąßćßîǰêćöìĊęĕéšïĆââĆêĉĕüšĔîøĆåíøøöîĎâĒĀŠÜøćßĂćèćÝĆÖøĕì÷ǰ
ó�ý�ǰ����ǰøüöìĆĚÜĕöŠĔßšÖãĀöć÷àċęÜđðŨîđÙøČęĂÜöČĂÿĞćÙĆâìĊęöĊĂ÷ĎŠĔĀšđÖĉé
ðøąē÷ßîŤÿĎÜÿčéǰĂčïĆêĉÖćøèŤ×ĂÜÙüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂöÝċÜðøćÖã 
×ċĚîĔîÿĆÜÙöĂ÷ĎŠđîČĂÜėǰéĆÜÝąđĀĘîĕéšÝćÖēÙøÜÖćøìĊęöĊĒîüēîšöÝąîĞćĕð
ÿĎŠÖćøđðúĊę÷îĒðúÜéšćîìøĆó÷ćÖøíøøößćêĉǰÿĉęÜĒüéúšĂöǰ đýøþåÖĉÝǰ
ĒúąÿĆÜÙöìĆĚÜĔîøą÷ąÿĆĚîêĆĚÜĒêŠđøĉęöÖŠĂÿøšćÜēÙøÜÖćøǰÝîÖøąìĆęÜøą÷ą
÷ćüĀúĆÜÝćÖìĊęēÙøÜÖćøĕéšéĞćđîĉîÖćøĒúšüÖúĆïĕéšøĆïÖćøñúĆÖéĆîìĆĚÜėǰ
ìĊęĕéšøĆïÖćøÙĆéÙšćîÝćÖðøąßćßîìĊęÝąĕéšøĆïñúÖøąìïĔîđøČęĂÜéĆÜÖúŠćüǰǰ

Ùüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂöîĂÖÝćÖÝąöĊÿćđĀêčöćÝćÖ
ðŦâĀćéĆÜÖúŠćü×šćÜêšîĒúšüǰðŦÝÝĆ÷ìĊęÿĞćÙĆâĂĊÖðøąÖćøĀîċęÜìĊęĕöŠÿćöćøë
öĂÜ×šćöĕéšǰ øüöìĆĚÜ÷ĆÜđðŨîêĆüđøŠÜĔĀšÿëćîÖćøèŤÙüćö×ĆéĒ÷šÜ÷Čéđ÷ČĚĂ
ĀøČĂøčîĒøÜ÷ĉęÜ×ċĚîǰÙČĂǰüĉíĊÖćøìĊęĔßšĔîÖćø÷čêĉðŦâĀćÙüćö×ĆéĒ÷šÜǰ đðŨî
ìĊęîŠćÿĆÜđÖêüŠćøĎðĒïï×ĂÜÖćøÝĆéÖćøðŦâĀćøšĂÜđøĊ÷î×ĂÜðøąßćßî
ìĊęÙĆéÙšćîēÙøÜÖćøóĆçîćìĊęÿŠÜñúÖøąìïêŠĂüĉëĊßĊüĉêǰ đýøþåÖĉÝǰÿĆÜÙö
×ĂÜßčößîìšĂÜëĉęîĔîßŠüÜìĊęñŠćîöćöĊìĆĚÜÖćøĔßšÙüćöøčîĒøÜìćÜêøÜǰ 
ĂĆîðøąÖĂïéšü÷ǰÖćø×Šö×ĎŠǰ ìĞćøšć÷øŠćÜÖć÷ǰøüöìĆĚÜÖćøÛŠćêĆéêĂî 
đóČęĂ÷čêĉïìïćì×ĂÜîĆÖđÙúČęĂîĕĀüéšćîÿĉęÜĒüéúšĂö�ǰðŦâĀćéĆÜÖúŠćü 
öĊÙüćöÿúĆïàĆïà šĂîöćÖ÷ĉę Ü×ċĚîđöČęĂđÝ šćĀî šćìĊę×ĂÜøĆåđ× šćĕðöĊ
ÿŠüîđÖĊę÷ü×šĂÜĔîÖćøĔßšÙüćöøčîĒøÜĔîÖćø÷čêĉÙüćö×ĆéĒ÷šÜøąĀüŠćÜ 
õćÙđĂÖßîÖĆïßčößîìĊę ĕé šøĆïñúÖøąìïÝćÖēÙøÜÖćøóĆçîćǰ 
ÖćøđúČĂÖ×šćÜìĊęßĆéđÝîéĆÜÖúŠćüÝċÜîĞćĕðÿĎŠÙüćöĒêÖĒ÷ÖĒúąÙüćö 

ĕöŠĕüšüćÜĔÝ×ĂÜðøąßćßîêŠĂĀîŠü÷ÜćîõćÙøĆåǰîĂÖÝćÖîĊĚǰÖćøĔßšÙüćö
øčîĒøÜĔîÖćøÿúć÷öüúßîÖúĆïđðŨîÿćđĀêčĔĀšđÖĉéÖćøêĂïēêšéšü÷Öćø 
ĔßšÙüćöøčîĒøÜǰ	7JPMFODFǰCSFFETǰWJPMFODF
�ǰÝćÖñĎšÙĆéÙšćîēÙøÜÖćøǰ
öćÖ÷ĉęÜ×ċĚî

Ùüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂöÝċÜöĉĕéšéĞćøÜĂ÷ĎŠđóĊ÷ÜöĉêĉđéĊ÷üǰ
ĒêŠđÖĉéÝćÖöĎúđĀêčÿĞćÙĆâĀúć÷ðøąÖćøǰēé÷öĊðøąđéĘîðŦâĀćìĊęÿĞćÙĆâ
ðøąÖćøĀîċęÜĒúąĒ÷ÖĕöŠĂĂÖÝćÖÿĆÜÙöĕì÷ǰÙČĂǰðŦâĀćÖćøÙĂøŤøĆðßĆîǰ
ìĊęĂćÝÖúŠćüĕéšüŠćđðŨîüĆçîíøøöìĊęòŦÜøćÖĒúąöĊÙüćöÿĆöóĆîíŤĂĆîúĞĚćúċÖ 
ÖĆïøąïïĂčðëĆöõŤĔîÿĆÜÙöĕì÷öćĂ÷ŠćÜßšćîćîǰ ēé÷öĊêĆüúąÙøÿĞćÙĆâ
ðøąÖĂïéšü÷ǰ×šćøćßÖćøǰîĆÖÖćøđöČĂÜǰĒúąñĎšðøąÖĂïÖćøǰĂ÷ŠćÜĕøÖĘêćöǰ
ðŦâĀćéĆÜÖúŠćüÝąĕöŠđÖĉé×ċĚîĀćÖ×šćøćßÖćøĕöŠđ×šćĕðöĊÿŠüîøŠüöĔîüÜÝø
ĂčïćìüŤǰđßŠîǰÖćøúąđüšîìĊęĔßšĂĞćîćÝĀîšćìĊęêćöÖãĀöć÷Ă÷ŠćÜđÙøŠÜÙøĆéǰ
ĀøČĂÖćøĂĞćîü÷ÙüćöÿąéüÖĔĀšÖĆïîĆÖÖćøđöČĂÜĒúąõćÙđĂÖßîĔîÖćø
ñúĆÖéĆîēÙøÜÖćøìĊęÿŠÜñúÖøąìïêŠĂìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöǰ
��ǰïìÿøčð

ðŦâĀćÖćøÙĂøŤøĆðßĆîĔîÿĆÜÙöĕì÷ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜ 
ÖćøìčÝøĉêÙĉéöĉßĂïĔîēÙøÜÖćøóĆçîć×îćéĔĀâŠîĂÖÝćÖÝąÿŠÜñú 
ÖøąìïêŠĂðøąßćßîĔîßćêĉĒúšüǰ÷ĆÜđðŨîÿćđĀêčÿĞćÙĆâ×ĂÜÙüćö×ĆéĒ÷šÜ 
éšćîÿĉęÜĒüéúšĂöǰ ÖćøĒÖšðŦâĀćéĆÜÖúŠćüêšĂÜđøĉęöÝćÖ×šćøćßÖćø 
đðŨîÿĞćÙĆâǰ ēé÷đÞóćąĂ÷ŠćÜ÷ĉęÜÖćøĕöŠđÖøÜÖúĆüêŠĂĂĉìíĉóú×ĂÜ
îĆÖÖćøđöČĂÜǰ ĕöŠđĀĘîĒÖŠñúðøąē÷ßîŤìĊęëĎÖĀ÷ĉï÷ČęîĔĀšēé÷õćÙđĂÖßîǰ
đßŠîǰïøĉþĆììĊęðøċÖþćǰïøĉþĆìøĆïđĀöćÖŠĂÿøšćÜǰëċÜĒöšüŠćǰĔîßŠüÜìĊęñŠćîöć 
ÝąöĊÙüćöó÷ć÷ćöÝćÖĀúć÷õćÙÿ ŠüîĔîÖćøêĉéêćöð ŦâĀć 
ÖćøÙĂø ŤøĆðßĆîĔîĒüéüÜøćßÖćøĒúąêĊĒñ Šð ŦâĀćìĊę đÖĉé×ċĚîê ŠĂ
ÿćíćøèßîĂ÷ŠćÜêŠĂđîČęĂÜǰ Ă÷ŠćÜĕøÖĘêćöǰ ÿĉęÜìĊęÝąêšĂÜÝĆïêćöĂÜ 
Ă÷ŠćÜĔÖúšßĉéǰÙČĂǰìĉýìćÜÖćøóĆçîćðøąđìýìĊęÝąđÖĉé×ċĚîĔîĂîćÙêǰ
øüöìĆĚÜÖćøúÜìčîĔîēÙøÜÖćøóĆçîć×îćéĔĀâŠìĊęÝąîĞćĕðÿĎŠðŦâĀć
Ùüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂööćÖ÷ĉęÜ×ċĚîǰìĊęÖúŠćüđßŠîîĊĚÖĘđóøćąÿćđĀêč
ÿĞćÙĆâ×ĂÜðŦâĀćÙüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂöìĊęđðŨîðŦâĀćđéĉöėǰ 
÷ĆÜÙÜ÷ĆÜĕöŠĕéšøĆïÖćøĒÖšĕ×ǰ đßŠîǰ ēÙøÜÿøšćÜ×ĂÜÖćøêĆéÿĉîĔÝ÷ĆÜÙÜđðŨî
ĒîüéĉęÜǰÖøąïüîÖćøêĆéÿĉîĔÝ÷ĆÜÙÜ×ćéÖćøöĊÿŠüîøŠüö×ĂÜðøąßćßîǰ
õćÙøćßÖćøìĊęóøšĂöÝąëĎÖßĊĚîĞćēé÷îĆÖÖćøđöČĂÜǰ øüöìĆĚÜđÙøČęĂÜöČĂ 
ĔîÖćø÷čêĉðŦâĀćÙüćö×ĆéĒ÷šÜéšćîÿĉęÜĒüéúšĂöìĊęÿĂéÙúšĂÜÖĆïïøĉïì
×ĂÜÿĆÜÙöĕì÷÷ĆÜĕöŠĕéšøĆïÖćøóĆçîćǰðŦâĀćđĀúŠćîĊĚđÖĊę÷ü×šĂÜĒúąÿĂé
ðøąÿćîÖĆîĂ÷ŠćÜđĀîĊ÷üĒîŠîǰÖćøĒÖšĕ×ðŦâĀćéĆÜÖúŠćüÝċÜđðŨîđøČęĂÜ÷ćÖ
Ēúąìšćìć÷ñĎšìĊęöĊÿŠüîđÖĊę÷ü×šĂÜđðŨîĂ÷ŠćÜ÷ĉęÜ

�øć÷úąđĂĊ÷éđøČęĂÜüćìÖøøöéšćîÿĉęÜĒüéúšĂöǰ	&OWJSPONFOUBMǰ%JTDPVSTF
ǰéĎđóĉęöđêĉöĕéšìĊęǰ%SZ[FLǰ	����
�
�×šĂöĎúøć÷úąđĂĊ÷éđÖĊę÷üÖĆïñĎšđÿĊ÷ßĊüĉêĒúąÿĎâĀć÷ÿćöćøëÿČïÙšîđóĉęöđêĉöĕéšĔîøć÷ÜćîóĉđýþǰĶðøąéĆïĕüšĔîēúÖćķ
ǰôŜćđéĊ÷üÖĆîǰðŘìĊęǰ�ǰÞïĆïìĊęǰ�ǰ	êčúćÙö�íĆîüćÙöǰ����

ǰĀîšćǰ�����
�ýċÖþćđóĉęöđêĉöĔîðøąđéĘîîĊĚĕéšĔîǰ(BMUVOHǰ	����
ǰ����
ǰ����




43/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

�ǰ4FFǰ%SZ[FLǰ	����
ǰGPSǰNPSFǰJOGPSNBUJPOǰPOǰ&OWJSPONFOUBMǰ%JTDPVSTFT
ǰ�'PSǰNPSFǰJOGPSNBUJPOǰSFMBUFEǰUPǰEFBEǰBOEǰNJTTJOHǰQFSTPOTǰJOǰUIFǰTQBUJBMǰSFQPSUǰĶ1SBEBCǰ8BJǰ/BJǰ3PLBǰ7PM��
ǰ/P��ǰ	0DUǰ�ǰ%FD�ǰ����
ǰQQ��ǰ�ǰ���
�ǰ'PSǰGVSUIFSǰTUVEZǰPOǰUIJTǰUPQJD
ǰTFFǰ(BMUVOHǰ	����
ǰ����
ǰ����
�

*Oǰ SFDFOUǰ ZFBST
ǰ 5IBJǰ TPDJFUZǰ IBTǰ QFSDFJWFEǰ
SFTJTUBODFǰBHBJOTUǰWBSJPVTǰMBSHFǰTDBMFǰEFWFMPQNFOUǰQSPKFDUTǰ
JOWPMWFEǰJOǰNBOBHJOHǰOBUVSBMǰSFTPVSDFTǰBOEǰFOWJSPONFOUǰ
QVTIFEǰCZǰQPMJUJDJBOTǰ GPSǰ UIFǰCFOFųUTǰPGǰ TNBMMǰ JOUFSFTUǰ
HSPVQT
ǰCVUǰXJUIǰ USFNFOEPVTǰBOEǰPOHPJOHǰ JNQBDUTǰPOǰ
UIFǰNBKPSJUZ�ǰ.BOZǰQSPKFDUTǰIBWFǰ MFEǰUPǰFOWJSPONFOUBMǰ
DPOŴJDUT
ǰGPDVTJOHǰNBJOMZǰPOǰQSJODJQMF
ǰCFOFųUTǰBOEǰGBDUT�ǰ
/FWFSUIFMFTT
ǰJOǰPSEFSǰUPǰDSFBUFǰMFHJUJNBDZǰUPǰQSPDFFEǰXJUIǰ
QSPKFDUT
ǰUIFǰEJTDPVSTFǰSFHVMBSMZǰFNQMPZFEǰCZǰQPMJUJDJBOTǰ
JTǰJOǰUIFǰJOUFSFTUTǰPGǰUIFǰOBUJPOǰBOEǰ1FPQMF��ǰ"UǰUIFǰTBNFǰ
UJNF
ǰPQQPOFOUTǰXJMMǰCFǰEFOPVODFEǰBTǰPCTUSVDUJOHǰOBUJPOBMǰ
HSPXUIǰBOEǰBDDFQUJOHǰGPSFJHOǰGVOETǰUPǰPQQPTFǰUIFǰQSPKFDUT�

*Uǰ DBOOPUǰ CFǰ EFOJFEǰ UIBUǰ FOWJSPONFOUBMǰ
DPOUSPWFSTJFTǰBSFǰDBVTFEǰCZǰEFWFMPQNFOUǰQSPKFDUT
ǰQBSUMZǰ
CZǰUIFǰGBDUǰUIBUǰUIFǰHPWFSONFOUǰOPUǰPOMZǰJHOPSFǰ
ǰCVUǰBMTPǰ
VOXJMMJOHOFTTǰ UPǰBMMPXǰQVCMJDǰ JOWPMWFNFOUǰ JOǰEFDJTJPOǰ
NBLJOHǰQSPDFTTǰBTǰTUJQVMBUFEǰJOǰUIFǰ$POTUJUVUJPOǰPGǰ5IBJMBOEǰǰ
����ǰBOEǰ GBJMVSFǰFOGPSDFǰ MBXTǰ UIBUǰBSFǰ JNQPSUBOUǰ UPPMTǰ
FGGFDUJWFMZ�ǰ5IFǰPDDVSSFODFǰPGǰFOWJSPONFOUBMǰDPOŴJDUT
ǰ
UIFSFGPSF
ǰNBLFTǰGSFRVFOUǰBQQFBSBODFTǰJOǰTPDJFUZǰBTǰDBOǰ
CFǰTFFOǰ JOǰQSPKFDUTǰ MFBOJOHǰ UPXBSEǰDIBOHFTǰ JOǰOBUVSBMǰ
SFTPVSDFT
ǰFOWJSPONFOU
ǰFDPOPNZǰBOEǰTPDJFUZǰCPUIǰ JOǰ 
UIFǰTIPSUǰUFSNǰGSPNǰUIFǰJOJUJBUJPOǰPGǰDPOTUSVDUJPOǰQSPKFDUTǰ
BOEǰUIFǰMPOHǰUFSNǰBGUFSǰUIFǰQSPKFDUTǰBSFǰDBSSJFEǰPVUǰBOEǰ
IBWFǰCFFOǰFYFDVUFE
ǰEFTQJUFǰQSPUFTUTǰ GSPNǰUIFǰQFPQMFǰ
MJLFMZǰUPǰCFǰJNQBDUFEǰGSPNǰEFWFMPQNFOUǰ1SPKFDUT�ǰ

*OǰBEEJUJPOǰUPǰCFJOHǰDBVTFEǰCZǰUIFǰBGPSFNFOUJPOFEǰ
QSPCMFNT
ǰFOWJSPONFOUBMǰDPOŴJDUTǰBMTPǰ JOWPMWFǰBOPUIFSǰ
JNQPSUBOUǰGBDUPSǰUIBUǰDBOOPUǰCFǰPWFSMPPLFEǰBTǰBǰDBUBMZTUǰ
JOǰQSPMPOHJOHǰPSǰFTDBMBUJOHǰDPOŴJDUT�ǰ5IBUǰ JTǰ UIFǰNFUIPEǰ
VTFEǰUPǰFOEǰDPOŴJDUT�ǰ*UǰTIPVMEǰCFǰOPUFEǰUIBUǰUIFǰDPOŴJDUǰ
SFTPMVUJPOǰNFUIPEǰFNQMPZFEǰUPǰNBOBHFǰUIFǰQFUJUJPOTǰCZǰ
PQQPOFOUTǰ UPǰEFWFMPQNFOUǰQSPKFDUTǰBGGFDUJOHǰ UIFǰXBZTǰ
PGǰMJGF
ǰFDPOPNZǰBOEǰTPDJFUZǰPGǰMPDBMǰSFTJEFOUTǰJOǰSFDFOUǰ
UJNFT
ǰJTǰEJSFDUǰWJPMFODF
ǰTVDIǰBTǰUISFBUT
ǰQIZTJDBMǰBTTBVMUT
ǰ
NVSEFSTǰBOEǰEJTNFNCFSNFOUǰUPǰFOEǰUIFǰBDUJWFǰSPMFTǰPGǰ
FOWJSPONFOUBMǰBDUJWJTUT��ǰǰ5IFǰQSPCMFNǰJTǰFYBDFSCBUFEǰXIFOǰ
HPWFSONFOUǰPGųDJBMTǰBSFǰ JOWPMWFEǰ JOǰUIFǰVTFǰPGǰWJPMFODFǰ
UPǰFOEǰDPOŴJDUTǰCFUXFFOǰUIFǰQSPKFDUǰQSPQPOFOUǰBOEǰUIFǰ
QFPQMFǰBGGFDUFEǰCZǰEFWFMPQNFOUǰQSPKFDUT�ǰ5IFSFGPSF
ǰ
UIFǰDIPPTJOHǰPGǰ TJEFTǰ MFBETǰ UPǰTFQBSBUJPOǰBOEǰDSFBUJOHǰ
EJTUSVTUǰPGǰUIFǰQFPQMFǰSFHBSEJOHǰHPWFSONFOUǰPSHBOJ[BUJPOT�ǰ

'VSUIFSNPSF
ǰUIFǰVTFǰPGǰWJPMFODFǰUPǰEJTQFSTFǰDSPXETǰIBTǰ
JHOJUFEǰNPSFǰWJPMFOUǰSFUBMJBUJPOǰ	7JPMFODFǰCSFFETǰWJPMFODF
� 
GSPNǰQSPKFDUǰPQQPOFOUT�

&OWJSPONFOUBMǰDPOŴJDUT
ǰUIFSFGPSF
ǰEPǰOPUǰFYJTUǰ
JOǰPOFǰEJNFOTJPO
ǰCVUǰBSFǰDBVTFEǰCZǰNVMUJQMFǰSFBTPOTǰXJUIǰ
POFǰFTTFOUJBMǰJTTVFǰUIBUǰJTǰJOTFQBSBCMFǰGSPNǰ5IBJǰTPDJFUZ
ǰ
OBNFMZ
ǰDPSSVQUJPO�ǰǰ*UǰDBOǰCFǰTBJEǰUIBUǰDPSSVQUJPOǰJTǰEFFQMZǰ
SPPUFEǰ JOǰ5IBJǰDVMUVSFǰBOEǰIBTǰCFFOǰDMPTFMZǰ SFMBUFEǰUPǰ 
UIFǰQBUSPOBHFǰTZTUFNǰ JOǰ5IBJMBOEǰ GPSǰBǰ MPOHǰ UJNFǰXJUIǰ 
UIFǰLFZǰųHVSFTǰNBEFǰVQǰPGǰHPWFSONFOUǰPGųDJBMT
ǰQPMJUJDJBOTǰ
BOEǰFOUSFQSFOFVST�ǰ)PXFWFS
ǰ UIFǰBGPSFNFOUJPOFEǰ JTTVFTǰ
XPVMEǰOPUǰIBWFǰPDDVSSFEǰJGǰHPWFSONFOUǰPGųDJBMTǰIBEǰUBLFOǰ
OPǰQBSUǰJOǰUIFǰWJDJPVTǰDZDMF
ǰF�H�ǰCZǰOPUǰTUSJDUMZǰFYFSDJTJOHǰ
EVUJFTǰBOEǰSFTQPOTJCJMJUJFTǰJOǰDPNQMJBODFǰXJUIǰUIFǰMBXǰPSǰCZǰ
GBDJMJUBUJOHǰQPMJUJDJBOTǰBOEǰUIFǰQSJWBUFǰTFDUPSǰJOǰQVTIJOHǰGPSǰ
QSPKFDUTǰXJUIǰJNQBDUǰPOǰOBUVSBMǰSFTPVSDFTǰBOEǰFOWJSPONFOU�
��ǰ4VNNBSZ

"QBSUǰ GSPNǰ JUTǰ JNQBDUǰPOǰUIFǰOBUJPOĴTǰDJUJ[FOT
ǰ 
UIFǰ QSPCMFNǰ PGǰ DPSSVQUJPOǰ JOǰ 5IBJMBOE
ǰ FTQFDJBMMZǰ
DPSSVQUJPOǰJOǰMBSHFǰEFWFMPQNFOUǰQSPKFDUT
ǰBMTPǰDPOUSJCVUFǰ
UPǰFOWJSPONFOUBMǰDPOŴJDUT�ǰ$POUSPWFSTZǰ SFTPMVUJPOǰNVTUǰ
CFHJOǰXJUIǰ HPWFSONFOUǰ PGųDJBMT
ǰ QBSUJDVMBSMZǰ CZǰ OPUǰ
GFBSJOHǰUIFǰJOŴVFODFǰPGǰQPMJUJDJBOTǰBOEǰOPUǰMPPLJOHǰBUǰUIFǰ
CFOFųUTǰHJWFOǰCZǰUIFǰQSJWBUFǰTFDUPSǰTVDIǰBTǰDPOTVMUBOUǰ
BOEǰDPOTUSVDUJPOǰDPNQBOJFT�ǰ ǰ"MUIPVHIǰ SFDFOUǰFGGPSUTǰ
IBWFǰCFFOǰFYFSUFEǰCZǰWBSJPVTǰTFDUPSTǰUPXBSEǰDPOUJOVPVTMZǰ
USBDLJOHǰDPSSVQUJPOǰ JOǰHPWFSONFOUǰDJSDMFTǰBOEǰFYQPTJOHǰ
UIFǰ JTTVFTǰPDDVSSJOHǰXJUIǰ UIFǰQVCMJD
ǰ UIFǰBSFBǰ SFRVJSJOHǰ
JOUFOTJWFǰNPOJUPSJOHǰ JTǰ UIFǰEJSFDUJPOǰPGǰ GVUVSFǰOBUJPOBMǰ
EFWFMPQNFOUǰBTǰXFMMǰBTǰJOWFTUNFOUTǰJOǰMBSHFǰEFWFMPQNFOUǰ
QSPKFDUTǰMFBEJOHǰUPǰHSFBUFSǰFOWJSPONFOUBMǰDPOŴJDUT�ǰ5IJTǰJTǰ
CFDBVTFǰUIFǰNBJOǰDBVTFTǰPGǰFOWJSPONFOUBMǰDPOUSPWFSTJFTǰ
BSFǰ TUJMMǰQFSTJTUFE
ǰ GPSǰFYBNQMFǰ UIFǰVODIBOHFEǰWFSUJDBMǰ
EFDJTJPO�NBLJOHǰ TUSVDUVSF
ǰ EFDJTJPO�NBLJOHǰQSPDFTTFTǰ
DPOUJOVJOHǰUPǰLFFQǰUIFǰQFPQMFǰBUǰQFSJQIFSZ
ǰHPWFSONFOUǰ
TFDUPSTǰSFBEZǰUPǰCFǰEJSFDUFEǰCZǰQPMJUJDJBOTǰBOEǰJOTUSVNFOUTǰ
GPSǰFOEJOHǰFOWJSPONFOUBMǰDPOŴJDUTǰDPODVSSFOUǰXJUIǰ UIFǰ
DPOUFYUǰPGǰ5IBJǰ TPDJFUZ
ǰXIJDIǰ SFNBJOTǰVOEFWFMPQFE�ǰ
5IFTFǰQSPCMFNTǰBSFǰUJHIUMZǰJOUFSUXJOFEǰBOEǰSFMBUFE�ǰ)FODF
ǰ 
SFTPMWJOHǰUIFǰBGPSFNFOUJPOFEǰQSPCMFNTǰ JTǰBOǰFYUSFNFMZǰ
EJGųDVMUǰBOEǰDIBMMFOHJOHǰUBTLǰGPSǰUIFǰQFPQMFǰJOWPMWFE�
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đðúĊę÷îÙüćööČéđðŨîÙüćöÿüŠćÜǰÝćÖóúĆÜÜćîìéĒìî
ÙćðÙèêŕāċãĒÖ

óĉøĆåǰĂĉîóćîĉß�

�ñĎšðøąÿćîÜćîēÙøÜÖćøüćÜĒñîóúĆÜÜćîßčößîǰÿĞćîĆÖîē÷ïć÷Ēúą÷čìíýćÿêøŤǰÿĞćîĆÖÜćîðúĆéÖøąìøüÜóúĆÜÜćî

ßčößîð śćđéĘ Ü đÙøČĂ× Šć÷øüöĔÝêćöøĂ÷ó ŠĂǰ êĞćïú
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ēé÷öĊǰ�ǰĀöĎŠïšćîÙČĂǰĀöĎŠǰ�ǰ�ǰ�ǰ�ǰ�ǰêĆĚÜĂ÷ĎŠĔîēÙøÜÖćøĀöĎŠïšćîÿĀÖøèŤ
Āšü÷ÿĆêüŤĔĀâŠðśćđéĘÜǰ ıǰðśćúąĂĎǰ ĂĆîđðŨîēÙøÜÖćøĂĆîđîČęĂÜöćÝćÖ 
óøąøćßéĞćøĉǰ àċęÜđöČęĂßŠüÜǰ��ǰðŘÖŠĂîĕéšöĊÖćøÿŠÜđÿøĉöĔĀšđúĊĚ÷ÜēÙîöǰ 
ÝċÜìĞćĔĀšöĊüĆêëčéĉïđóĊ÷ÜóĂìĊęÝąîĞćöćñúĉêóúĆÜÜćîìéĒìîǰēé÷đøĉęöêšî
ÝćÖÖćøìĞćĒÖŢÿßĊüõćóĔßšđĂÜ

ÝćÖîĆĚîĔîðŘǰ ó�ý�ǰ ����ǰ ĕéšöĊÖćøêŠĂ÷Ăéēé÷×Ăìčî
ÿîĆïÿîčîÝćÖÖĂÜìčîÿĉęÜĒüéúšĂöēúÖǰ 	(&'�4(1
ǰ6/%1ǰ×Ăï×Šć÷
ÖćøđðúĊę÷îĒðúÜÿõćüąõĎöĉĂćÖćýǰ 	$MJNBUFǰ $IBOHF
ǰ ēé÷öĊ
ÿĞćîĆÖÜćîóúĆÜÜćîÝĆÜĀüĆéđóßøïčøĊđðŨîìĊęðøċÖþćǰ đóČęĂîĞćìčîéĆÜÖúŠćü
ĕðìĞćēÙøÜÖćøÙøĆüđøČĂîêšîĒïïñúĉêĕôôŜćÝćÖóúĆÜÜćîìéĒìîǰ 
���ǰđðĂøŤđàîêŤǰéĆÜđßŠîǰ

îć÷ÿöóøǰóøĀöíĉüĆçîŤǰ đú×ìĊęǰ���ǰĀöĎŠìĊęǰ�ǰïšćîðśćđéĘÜǰ
ÿćöćøëñúĉêóúĆÜÜćîÖøąĒÿĕôôŜćǰ ēé÷ÖćøĔßšøąïïĒÖŢÿßĊüõćóĒïï
ëčÜĀöĆÖǰ17$ǰ×îćéǰ�ǰúĎÖïćýÖŤđöêøǰĀöĆÖéšü÷öĎúēÙǰ đýþĂćĀćøǰ

ĒúąĀâšćđîđðŘ÷øŤǰàċęÜĒÖŢÿìĊęĕéšÝćÖÖćøĀöĆÖÝąëĎÖîĞćöćñŠćîÖćøÖøĂÜ
ĕăēéøđÝîàĆúĕôéŤǰ	)�4
ǰéšü÷ëŠćîĕöšĒúąòĂ÷đĀúĘÖǰĒÖŢÿìĊęĕéšÝąđðŨîĒÖŢÿ
ßĊüõćóÙčèõćóÿĎÜǰđìĊ÷ïđìŠćÖĆïÖćøñúĉêĒÖŢÿǰ-1(ǰ����ǰÖĉēúÖøĆö�üĆîǰ
đðŨîÖćøúéÖćøðúéðúŠĂ÷ÖŢćàÙćøŤïĂîĕéĂĂÖĕàêŤǰ 	$0�
ǰàċęÜđðŨî
ÿćđĀêč×ĂÜõćüąēúÖøšĂîĕéšǰ���ǰÖĉēúÖøĆö�üĆîǰēé÷ĒÖŢÿßĊüõćóìĊęñúĉê
éĆÜÖúŠćüĕéšîĞćöćĔßšðøąē÷ßîŤǰ�ǰðøąÖćøǰéĆÜîĊĚ

ðøąÖćøìĊęǰ �ǰÖćøîĞćöćĔßšđóČęĂđðŨîóúĆÜÜćîìéĒìîǰàċęÜ
đðŨîÖćøìéĒìîÖćøĔßšîĞĚćöĆîđïîàĉîÿĞćĀøĆïđéĉîđÙøČęĂÜ÷îêŤñúĉê 
ÖøąĒÿĕôôŜć×îćéǰ���ǰÖĉēúüĆêêŤǰ ēé÷ÿćöćøëñúĉêÖøąĒÿĕôôŜćđóČęĂ 
ĔßšĔîÙøĆüđøČĂîĕéšêĉéêŠĂÖĆîüĆîúąǰ�ǰ�ǰ�ǰßĆęüēöÜǰðøąĀ÷ĆéîĞĚćöĆîđïîàĉîǰ 
�ǰúĉêøĀøČĂđìŠćÖĆïǰ���ǰïćìêŠĂüĆîǰ

ðøąÖćøìĊęǰ �ǰ ÖćøîĞćöćĔßšđóČęĂđðŨîĒÖŢÿĀčÜêšöìéĒìî
ĒÖŢÿǰ-1(ǰ ēé÷ÿćöćøëìéĒìîĕéšǰ ���ǰ đðĂøŤđàĘîêŤǰ úéÙŠćĔßšÝŠć÷ 
ĕéšđéČĂîúąǰ���ǰïćìǰ

ðøąÖćøìĊę ǰ �ǰ öĎúúšîàċęÜĕé šÝćÖÖćøĀöĆÖĒÖŢÿßĊüõćóǰ
ÿćöćøëîĞćöćìĞćđðŨîðč Ş÷ïĞćøčÜóČßĕøŠǰ ðúĎÖ×šćüēóéǰĀâšćđîđðŘ÷øŤǰ
ñúĉêĂćĀćøÿĆêüŤǰ đðŨîÖćøúéÙŠćĔßšÝŠć÷đøČęĂÜðčŞ÷ǰĒúąđðŨîÖćøúéÿćø
đÙöĊêÖÙšćÜǰàċęÜđðŨîÖćøøĆÖþćÿĉęÜĒüéúšĂöǰ ēé÷ÖćøĔßšðøąē÷ßîŤÝćÖ
ĒÖŢÿßĊüõćó×ĂÜîć÷ÿöóøǰóøĀöíĉüĆçîŤǰđðŨîĒïïĂ÷ŠćÜ×ĂÜÙøĆüđøČĂî
êšîĒïïñúĉêĕôôŜćÝćÖóúĆÜÜćîìéĒìîǰ���ǰđðĂøŤđàĘîêŤǰĂ÷ŠćÜĒìšÝøĉÜǰ
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1Bǰ�ǰ5FOHǰDPNNVOJUZǰ
DIBOHFEǰUIFǰEBSLOFTTǰUPǰUIFǰMJHIUOFTTǰCZǰ3FOFXBCMFǰ&OFSHZ
1IJSBUǰ*OQIBOJDI�

�&OFSHZǰ$PNNVOJUZǰ1SPKFDUǰ$PPSEJOBUPS
ǰ4USBUFHZǰ1PMJDZǰBOEǰ4USBUFHZǰ$PPSEJOBUJPOǰ0GųDF

1Bǰ�ǰ5FOHǰDPNNVOJUZǰDIBOHFEǰUIFǰEBSLOFTTǰUPǰ
UIFǰMJHIUOFTTǰCZǰ3FOFXBCMFǰ&OFSHZ�ǰ1Bǰ�ǰ5FOHǰDPNNVOJUZǰ
JTǰUIFǰOFUXPSLǰPGǰUIFǰHSPVQǰXIPǰGPMMPXTǰUIFǰ,JOH�ǰ1Bǰ�ǰ5FOHǰ
DPNNVOJUZǰJTǰ5BNCPOǰ1Bǰ�ǰ5FOH
ǰ"NQIPFǰ,BFOHǰ�ǰ,SBDIBO
ǰ
1IFUDIBCVSJǰ 1SPWJODF�ǰ 4PNFǰ1Bǰ �ǰ 5FOHǰ DPNNVOJUZǰ JTǰ
OFYUǰUPǰ,BFOHǰ�ǰ,SBDIBOǰ/BUJPOBMǰ1BSLǰXIJDIǰDPOTJTUTǰPGǰ 
��ǰWJMMBHFT�ǰ*OǰUIFTFǰWJMMBHFT
ǰUIFSFǰBSFǰ�ǰWJMMBHFTǰEJEOĴUǰIBWFǰ
UIFǰFMFDUSJDJUZǰCFDBVTFǰUIFǰWJMMBHFTǰMPDBUFEǰPOǰUIFǰ/BUJPOBMǰ
QBSLǰBTǰ.PPǰ�
ǰ�
ǰ�
ǰ��ǰBOEǰ1HB[LPFOZBVǰ$PNNVOJUZ� 
5IFǰ�ǰWJMMBHFTǰBSFǰ.PPǰ�
ǰ�
ǰ�
ǰ�
ǰ�ǰXIJDIǰBSFǰ JOǰ3PZBMǰ 
*OJUJBUJWFTǰ1SPKFDU�ǰ��ǰZFBSTǰBHP
ǰ UIFZǰIBWFǰCFFOǰ SBJTJOHǰ
DBUUMFǰTPǰUIFSFǰBSFǰTVGųDJFOUǰSBXǰNBUFSJBMTǰUPǰHFOFSBUJPOǰ
UIFǰSFOFXBCMFǰFOFSHZ�ǰ'JSTU�ǰ5IFZǰNBEFǰCJPHBTǰGPSǰVTJOHǰ
JOǰUIFJSǰIPNFT�ǰ

"GUFSǰ����
ǰUIFZǰEFSJWFEǰUIFǰGVOEǰVOEFSǰDMJNBUFǰ
DIBOHFǰ GSBNFXPSLǰ GSPNǰ(MPCBMǰ &OWJSPONFOUǰ 'BDJMJUZǰ
	(&'�4(1
ǰ6/%1�ǰ1IFUDIBCVSJǰQSPWJODJBMǰFOFSHZǰPGųDFǰ JTǰ
NFOUPSǰGPSǰNBLJOHǰ���ǰ�ǰSFOFXBCMFǰFOFSHZǰGPSǰDPOTVNJOHǰ
JOǰUIFJSǰIPVTFIPME�

4VDIǰ BTǰ .S�ǰ 4PNQPSOǰ 1ISPNUIJXBUǰ XIPǰ
MJWFTǰ JOǰ)PVTFǰ/P�ǰ ���ǰ7JMMBHFǰ/P�ǰ �ǰ #BOǰ �ǰ 1Bǰ ı5FOHǰ
TVCǰ �ǰEJTUSJDU�ǰ)FǰQSPEVDFǰTFMFDUSJDBMǰFOFSHZǰCZǰCJPHBTǰ

TZTUFN
ǰ#JPHBTǰTZTUFNǰDPNQPTJUFTǰGFSNFOUBUJPOǰCBHǰ17$ǰ
	TJ[Fǰ�ǰN�
�ǰ(BTǰXBTǰ UBLFOǰDPXǰFYDSFNFOU
ǰ GPPEǰTDSBQTǰ
BOEǰ/FQJBǰHSBTTFT�ǰ8IFOǰUIFǰHBTǰŴPXT
ǰJUǰXJMMǰŴPXǰUISPVHIǰ 
UIFǰDIBSDPBMǰBOEǰTUFFMǰXPPMǰųMUFSǰXIJDIǰ)ZESPHFOǰ4VMųEFǰ
	)�4
ǰXFSFǰSFNPWFE�ǰ5IFǰCJPHBTǰXBTǰQSPEVDFEǰCZǰCJPHBTǰ
TZTUFN
ǰ UIFǰRVBMJUZǰ JTǰFRVBMǰ UPǰ-1(ǰ����ǰLH�EBZǰBOEǰ JUǰ
SFEVDFǰDBSCPOǰEJPYJEFǰ 	$0�ǰDBVTFǰPGǰ HMPCBMǰXBSNJOH
ǰ 
���ǰLH�EBZ�ǰ5IFǰBEWBOUBHFTǰPGǰCJPHBTǰIBWFǰ�ǰLJOET�

��ǰ5IFǰCJPHBTǰ JTǰ UIFǰ SFOFXBCMFǰCFO[FOFǰ GVFMǰ
BTǰ FOHJOFǰ GVFMǰ GPSǰQSPEVDJOHǰFMFDUSJDǰ DVSSFOUǰ ���ǰ L8�ǰ
&MFDUSJDJUZǰIBTǰCFFOǰCFJOHǰQSPEVDFEǰCZǰCJPHBTǰ TZTUFNǰ
UIBUǰ JTǰDPOTVNJOHǰ JOǰUIFǰIPVTFIPMEǰBMMǰEBZǰBCPVUǰ�ǰıǰ�ǰ
IPVST�EBZǰXIJDIǰTBWJOHǰCFO[FOFǰGVFMǰ�ǰMJUFSTǰPSǰCFǰFRVBMǰ
UPǰ���ǰCBIU�EBZ�

��ǰ6TJOHǰCJPHBTǰUPǰCFǰDPPLJOHǰSFOFXBCMFǰHBTǰBTǰ
-1(ǰ���ǰ�ǰXIJDIǰTBWJOHǰUIFǰFYQFOEJUVSFǰ���ǰCBIU�NPOUI�

��ǰ5IFǰNBOVSFǰ GSPNǰGFSNFOUBUJPOǰPGǰCJPHBTǰ JTǰ
VUJMJ[FEǰUIFǰGFSUJMJ[FSǰGPSǰQMBOUTǰBOEǰDSPQǰJODMVEJOHǰTBWJOHǰUIFǰ
FYQFOTFTǰBOEǰEJNJOJTIJOHǰUIFǰDIFNJDBMǰTVCTUBODFTǰXIJDIǰ
XJMMǰMFBEǰUPǰDPOTFRVFODFǰHPPEǰFOWJSPONFOU�ǰ"DUVBMMZ
ǰUIJTǰ
FYBNQMFǰJTǰ���ǰ�ǰSFOFXBCMFǰFOFSHZ�



  
Balance and Diverse
��| � ���i����

48 öāòùāòçòòðÙāäăČôÿùăēÖČöãôśüð
êŒæĄē���ØéĀéæĄē���ðÐòāÓð���ðĄèāÓð�����

ÙčèüĉÿĎêøǰÝĆîìøŤðøąĕóǰ đú×ìĊęǰ���ǰĀöĎŠìĊęǰ �ǰïšćîðśćđéĘÜǰ 
đúŠćĔĀšôŦÜüŠćǰ øąïïñúĉêÖøąĒÿĕôôŜćÝćÖĒÖŢÿßĊüõćóĔîÙøĆüđøČĂîǰ
öĊÙŠćÖćøÖŠĂÿøšćÜøąïïĕôôŜćÝćÖĒÖŢÿßĊüõćóøüöìĆĚÜÿĉĚîðøąöćèǰ
��
���ǰïćìǰ 	đÙøČęĂÜ÷îêŤñúĉêÖøąĒÿĕôôŜćǰ øćÙćǰ��
���ǰïćì
ǰ 
ĕôôŜćìĊęñúĉêĕéšÿćöćøëîĞćĕðĔßšÿĞćĀøĆïéüÜĕôÿŠĂÜÿüŠćÜǰ �ǰ éüÜ
ĒúąđÙøČęĂÜĔßšĕôôŜćǰ đßŠîǰ ēìøìĆýîŤǰ đÙøČęĂÜđÿĊ÷ÜǰĒúąĀčÜêšöĂćĀćøǰ 
đöČęĂîĞćöćÙĞćîüèđðŨîêĆüđú×ĒúšüÿćöćøëðøąĀ÷ĆéđÜĉîìĊęÝąîĞćĕðàČĚĂ 
đßČĚĂđóúĉÜǰÿĞćĀøĆïîĞćöćđéĉîđÙøČęĂÜ÷îêŤñúĉêĕôôŜćǰĒúąĀčÜêšöǰ ĕéšøüöǰ
��
���ǰïćìǰêŠĂðŘǰēé÷öĊøć÷úąđĂĊ÷ééĆÜêŠĂĕðîĊĚ

��ǰĒÖŢÿǰ-1(ǰÿĞćĀøĆïĀčÜêšöǰ	ëĆÜ×îćéÙüćöÝčǰ��ǰÖĉēúÖøĆöǰ
øćÙćǰ���ǰïćìǰ ĔßšĀčÜêšöĕéšǰ �ǰ đéČĂî
ǰðøąĀ÷ĆéĕéšðŘúąðøąöćèǰ
�
���ǰïćì

��ǰîĞĚćöĆîđïîàĉîǰ��ǰÿĞćĀøĆïđéĉîđÙøČęĂÜ÷îêŤñúĉêĕôôŜćǰ 
	üĆîúąǰ�ǰúĉêøǰøćÙćúĉêøúąðøąöćèǰ��ǰïćìǰøüöüĆîúąǰ���ǰïćì
ǰ
øüöìĆĚÜðŘðøąĀ÷ĆéÙŠćîĞĚćöĆîĕéšðŘúąǰ��
���ǰïćìǰÖøèĊîĊĚǰ ÿćöćøë
ÙĞćîüèđÜĉîìĊęðøąĀ÷ĆéĕéšđóĊ÷Üǰ �ǰÙøĆüđøČĂîđìŠćîĆĚîǰàċęÜÝøĉÜėǰĒúšüǰ
øąïïéĆÜÖúŠćüÿćöćøëîĞćĕðĔßšÜćîĕéšëċÜǰ�ǰÙøĂïÙøĆüǰēé÷Ýąÿćöćøë
ðøąĀ÷ĆéđÜĉîĕéšëċÜǰ���
���ǰïćìǰĒúąđöČęĂîĞćĕðĔßšĒÙŠđóĊ÷ÜðŘđéĊ÷ü 
ÖĘÿćöćøëÙČîìčîÙŠćÖŠĂÿøšćÜǰĒúąÖĞćĕøëċÜǰ�ǰđìŠćǰ

ðŦÝÝčïĆîĕéšöĊÖćø×÷ć÷ñúÖćøÿŠÜđÿøĉöóúĆÜÜćîìéĒìîïšćî
ðśćđéĘÜđóĉęöđêĉöéĆÜîĊĚǰ

�
ǰïŠĂĀöĆÖĒÖŢÿĒïïÙøĂïúĂ÷ǰÝĞćîüîǰ��ǰïŠĂǰ
�
ǰÿĞćîĆÖÜćîóúĆÜÜćîÝĆÜĀüĆéÿîĆïÿîčîĒïïôŗÖēéö×îćéǰ

�ǰúĎÖïćýÖŤđöêøǰÝĞćîüîǰ�ǰïŠĂǰ×îćéǰ�ǰúĎÖïćýÖŤđöêøǰÝĞćîüîǰ�ǰïŠĂǰ
àċęÜÝąîĞćïĂúúĎîÝĞćîüîǰ��ǰïŠĂǰđ×šćĕðĔĀšÖĞćúĆÜêĉéêĆĚÜ

�
ǰĒÖŢÿàĉĕôđĂĂøŤǰ�ǰđÙøČęĂÜǰ
�
ǰ đêćßĊüöüúǰ ēé÷ĒÝÖÝŠć÷ĕðĒúšüÝĞćîüîǰ��ǰ đêćǰĒúą

ÖĞćúĆÜì÷Ă÷ìĞćđóĉęöđøČęĂ÷ėǰ
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.S�ǰ8JTPPUǰ$IBOQISBQBJǰ MJWFTǰ JOǰ)PVTFǰ/P�ǰ���ǰ
7JMMBHFǰ/P�ǰ�ǰ#BOǰ�ǰ1Bǰ�ǰ5FOHǰTVCǰ�ǰEJTUSJDU�ǰ)FǰHBWFǰTPNFǰ
JOGPSNBUJPO�ǰ4ZTUFNǰPGǰQSPEVDUJPOǰ UIFǰFMFDUSJDJUZǰ GSPNǰ 
CJPHBTǰJOǰIPVTFIPME
ǰ#VJMEJOHǰUIFǰTZTUFNǰPGǰFMFDUSJDJUZǰGSPNǰ
CJPHBTǰUIFǰFOUJSFǰQSJDFǰJTǰBCPVUǰ��
���ǰCBIU�ǰ	5IFǰFOHJOFǰGPSǰ
QSPEVDJOHǰUIFǰFMFDUSJDJUZǰQSJDFTǰ��
���ǰCBIU
ǰ5IFǰFMFDUSJDJUZǰ
XBTǰQSPEVDFE�ǰVTFǰXJUIǰ�ǰ MJHIUǰCVMCT
ǰ57
ǰ TUFSFPǰBOEǰ 
DPPLJOH�ǰ *Uǰ TBWFTǰNPOFZǰ GPSǰQVSDIBTFǰFOHJOFǰ GVFMǰ GPSǰ
QSPEVDJOHǰFMFDUSJDǰDVSSFOUǰBOEǰDPPLJOH�ǰ"MMǰPGǰ UIFǰQSJDFTǰ
BSFǰ��
���ǰCBIU�ZFBS�ǰ*UǰDPOTJTUTǰPG�ǰ

��ǰ(BTǰ-1(ǰGPSǰDPPLJOH
ǰ	Bǰ-1(ǰUBOLǰIBTǰDBQBDJUZǰ
��ǰLHǰUIBUǰQSJDFǰJTǰ���ǰCBIU�ǰ*UǰVTFǰGPSǰ�ǰNPOUIT
ǰUIFZǰTBWFǰ
NPOFZǰBCPVUǰ�
���ǰCBIU�ZFBS�

��ǰ#FO[FOFǰ��ǰ GPSǰ HFOFSBUJOHǰFMFDUSJDǰ DVSSFOUǰ
	DPOTVNJOHǰ�ǰ MJUFSTǰQFSǰEBZǰXIJDIǰDPTUTǰBCPVUǰ��ǰCBIUǰ
QFSǰ MJUFS�ǰ"MMǰPOFǰEBZǰUPUBMǰ���ǰCBIU�ǰ"MMǰPOFǰZFBS
ǰ UIFZǰ

TBWFǰNPOFZǰ GPSǰ#FO[FOFǰBCPVUǰ��
���ǰCBIU
�ǰ5IJTǰDBTFǰ
TBWFTǰNPOFZǰGPSǰ�ǰIPVTFIPMEǰPOMZ�ǰ"DUVBMMZ
ǰUIJTǰTZTUFNǰ
DPOUSJCVUFTǰ�ǰIPVTFIPMEǰXIJDIǰTBWFǰNPOFZǰBCPVUǰ���
���ǰ
CBIU�ZFBS�ǰ0OFǰZFBS
ǰUIFZǰHBJOǰNPOFZǰCBDLǰGSPNǰUIJTǰQSPKFDUǰ
BTǰTBNFǰBTǰ�ǰUJNFTǰXIJDIǰUIFZǰQBJE�

"UǰUIFǰQSFTFOU
ǰUIJTǰQSPKFDUǰJODSFBTFTǰUIFǰTVQQPSUǰ
PGǰSFOFXBCMFǰFOFSHZǰPGǰ#BOǰ�ǰ1Bǰ�ǰ5FOHǰ*OTUBODFǰPGǰ	5IJTǰ
JOGPSNBUJPOǰGSPNǰDPPSEJOBUPSǰJTǰ,PTPOĴTǰCSPUIFS


�
ǰ5IFSFǰBSFǰ��ǰŴPBUJOHǰ�ǰEPNFǰCJPHBTǰQMBOUT�
�
ǰ5IFǰQSPWJODJBMǰFOFSHZǰPGųDFǰCPPTUFEǰUIFǰųYFEǰ

EPNFǰCJPHBTǰQMBOUTǰ 	TJ[Fǰ �ǰN�
ǰ �ǰQMBOUT
ǰ 	TJ[Fǰ �ǰN�
ǰ
�ǰQMBOUT�ǰ5IFZǰIBWFǰKVTUǰTFUǰVQǰBSFǰCBMMPPOǰGPSǰ��ǰQMBOUT�

�
ǰ5IFSFǰBSFǰ�ǰ(BTJųFT�
�
ǰ 4IBSJOHǰ��ǰCJPNBTTǰ TUPWFTǰ UPǰQFPQMFǰBOEǰ

NBLJOHǰNPSF�
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�
ǰóúĆÜÜćîĂČęîìĊęöĊĂ÷ĎŠĂ÷ŠćÜúąǰ�ǰßčéǰ ĕéšĒÖŠǰ đÙøČęĂÜñúĉê
ĕïēĂéĊđàúǰ×îćéǰ��ǰúĉêøǰÖĆÜĀĆîúöÿĎïîĞĚćĀöčîøĂïìĉýìćÜđÙøČęĂÜêąïĆîîĞĚć 
×îćéǰ�ǰîĉĚüǰđÙøČęĂÜÿĎïîĞĚćÝćÖēàúŠćđàúǰ×îćéǰ�ǰîĉĚü

ìĆĚÜîĊĚǰĒöšĂÜÙŤÖćøïøĉĀćøÿŠüîêĞćïúðśćđéĘÜÝąĕöŠĕéšÿîĆïÿîčî 
éšćîÖćøđÜĉîǰ ĒêŠÖĘđðŨîñĎ šðøąÿćîÜćîĒúąĂĞćîü÷ÙüćöÿąéüÖ
ĕéšđðŨîĂ÷ŠćÜéĊǰ ĒúąßčößîðśćđéĘÜĕéšöĊĀîŠü÷ÜćîìĊęđðŨîìĊęðøċÖþćǰ
Ă÷ŠćÜđßŠîǰöĀćüĉì÷ćúĆ÷øćßõĆäđóßøïčøĊǰÿĞćîĆÖÿîĂÜÜćîóøąøćßéĞćøĉǰ
ÖøöĂčì÷ćîĒĀŠÜßćêĉǰÿĆêüŤðśćǰĒúąóĆîíčŤóČßǰÙèąÖøøöÖćøÖĞćÖĆïÖĉÝÖćø
óúĆÜÜćîǰÿĞćîĆÖÜćîóúĆÜÜćîÝĆÜĀüĆéđóßøïčøĊǰÿĞćîĆÖÜćîÖćøđÖþêøĒúą
ÿĀÖøèŤÝĆÜĀüĆéđóßøïčøĊǰöĎúîĉíĉîē÷ïć÷ÿč×õćüąǰÿĞćîĆÖÜćîÖĂÜìčî
ÿîĆïÿîčîÖćøÿøšćÜđÿøĉöÿč×õćóǰýĎî÷ŤóúĆÜÜćîìĆĚÜǰ�ǰõćÙǰĀøČĂĒöšĒêŠ
ÖøąìøüÜóúĆÜÜćîǰøüöëċÜñĎšĔĀšÙüćöøĎšĀúć÷ėǰìŠćîǰĂĊÖìĆĚÜ÷ĆÜöĊđÙøČĂ×Šć÷ 
êŠćÜėǰĀúć÷đÙøČĂ×Šć÷ìĊęîĞćĂÜÙŤÙüćöøĎ šöćĒúÖđðúĊę÷îÖĆîđøČęĂ÷öć 
đðŨîĂ÷ŠćÜéĊǰ đßŠîǰ đÙøČĂ×Šć÷ìĊęêĉéêćööćêúĂéìĊęêĞćïúđ×ćÖøąðčÖǰ 
đÙøČĂ×Šć÷ÝćÖêĞćïúðśćđéĘÜǰýĎî÷ŤðøćßâŤïšćîéĂîñĉÜĒééǰđÙøČĂ×Šć÷ÝćÖ
êŠćÜÝĆÜĀüĆéđßŠîǰÝĆÜĀüĆé÷ēÿíøǰÿčøĉîìøŤǰĒúąđóßøïĎøèŤ

îĂÖÝćÖÙüćöÿĞćđøĘÝìćÜéšćîóúĆÜÜćîìéĒìîìĊęđðúĊę÷î
ÙüćööČéđðŨîÙüćöÿüŠćÜÝćÖÖćøóċęÜóćêîđĂÜĒúšüǰ÷ĆÜđÖĉéÙüćöÿĞćđøĘÝ 
ìćÜéšćîÿĆÜÙöìĊęđÙøČĂ×Šć÷øüöĔÝêćöøĂ÷óŠĂĕéšóĆçîć×ċĚîǰ 	ðćèĉýćǰ
ĒÖšüÿüĆÿéĉĝǰĒúąÙèą
ǰ����
ǰÙČĂ

��ǰÖćøøüöÖúčŠö×ĂÜðøąßćßîǰēé÷öĊÖćøðøąßčöđÙøČĂ×Šć÷ 
ìčÖüĆîìĊęǰ ��ǰ×ĂÜìčÖđéČĂîǰ đóČęĂĒúÖđðúĊę÷îÙüćöÙĉéđĀĘîĒúąúÜöêĉ

ÖŠĂîÖćøéĞćđîĉîÜćîêŠćÜėǰöĊÖćøßŠü÷đĀúČĂÖĆîéšćîĒøÜÜćîĔîÖćø
ñúĉêĂčðÖøèŤéšćîóúĆÜÜćî

��ǰßčößîǰĒúąðøćßâŤßćüïšćîǰàċęÜđÖĉéÝćÖÖćøìĊęĕéšðäĉïĆêĉ
ĒúąđøĊ÷îøĎšéšü÷êîđĂÜÝîđÖĉéìĆÖþąÙüćößĞćîćâéšćîóúĆÜÜćîǰÿćöćøë
ëŠć÷ìĂéÙüćöøĎšéšćîóúĆÜÜćîìćÜđúČĂÖĔĀšÖĆïïčÙÙúĂČęîìĊęÿîĔÝìĆĚÜõć÷Ĕî
Ēúąõć÷îĂÖđÙøČĂ×Šć÷ĕéš

��ǰÖĂÜìčîĀöčîđüĊ÷îéšćîóúĆÜÜćîǰ đðŨîÙüćöøŠüööČĂđóČęĂ
ßŠü÷đĀúČĂêîđĂÜéšćîĒĀúŠÜđÜĉîìčîÿĞćĀøĆïÖćøÿøšćÜĂčðÖøèŤéšćî
óúĆÜÜćîǰàċęÜđðŨîÖćøøüïøüöđÜĉîđðŨîøć÷đéČĂîÝćÖÿöćßĉÖìĊęÿîĔÝǰ
ĒúšüÿöìïÙČîÖúĆïöćĔĀšÖĆïđÙøČĂ×Šć÷ǰđßŠîǰÿöćßĉÖìĊęĕéšøĆïÖćøÿîĆïÿîčî
đøČęĂÜĒÖŢÿßĊüõćóǰÝąêšĂÜÿöìïÖúĆïÙČîǰøšĂ÷úąǰ��ǰÿöćßĉÖìĊęĕéšøĆï
ÖćøÿîĆïÿîčîđêćđñćëŠćîǰÝąêšĂÜÙČîëŠćîĔĀšÖĆïđÙøČĂ×Šć÷ÝĞćîüîǰ�ǰÖøąÿĂïǰ
ēé÷öĊÖøøöÖćøòść÷óúĆÜÜćî×ĂÜđÙøČĂ×Šć÷đðŨîñĎšÙüïÙčöđÜĉîǰĒúąöĊøąïï
ïĆâßĊđóČęĂĔĀšđÖĉéÙüćöēðøŠÜĔÿǰĒúąđöČęĂöĊÜïðøąöćèìĊęđĀöćąÿöÖĘÝą
ÿîĆïÿîčîÜïðøąöćèĔĀšÖĆïÿöćßĉÖøć÷êŠĂĕð

ïšćîðśćđéĘÜǰ ÙČĂǰ ÿĆâúĆÖþèŤĒĀŠÜÖćøêŠĂÿĎ šđóČęĂđĂćßîą 
×šĂÝĞćÖĆééšćîóúĆÜÜćîÿĉĚîđðúČĂÜǰ éšü÷óúĆÜÜćîìéĒìîóċęÜêîđĂÜǰ 
ēé÷ßčößîǰ đóČęĂßčößîĂ÷ŠćÜĒìšÝøĉÜǰ ÿćöćøëđßČęĂöē÷ÜÿĎŠÖćøóĆçîć
ÙčèõćóßĊüĉêĒïïĂÜÙŤøüöǰēé÷öĊđðŜćĀöć÷ÿĎÜÿčéĂ÷ĎŠìĊęđÙøČĂ×Šć÷ÿćöćøë
úéøć÷ÝŠć÷ǰđóĉęöøć÷ĕéšǰÙøĂïÙøĆüöĊÙüćöÿč×ïîóČĚîåćîÙüćöóĂđóĊ÷Ü
ĒúąøĆÖþćÿĉęÜĒüéúšĂöĂ÷ŠćÜ÷ĆęÜ÷Čî

ĂšćÜĂĉÜ
ðćèĉýćǰĒÖšüÿüĆÿéĉĝǰĒúąÙèą�ǰ	����
�ǰēÙøÜÖćøđóČęĂ×ĂÖćøÿîĆïÿîčîÜïðøąöćèĀöĎŠïšćîĒöŠ×Šć÷üĉì÷ćýćÿêøŤĒúąđìÙēîēú÷ĊǰðøąÝĞćðŘÜïðøąöćèǰ
ǰ ó�ý�ǰ�����ǰüĆîìĊęÙšî×šĂöĎúǰ��ǰóùþõćÙöǰ����
ǰÝćÖǰđÙøČĂ×Šć÷ÙüćöøŠüööČĂđóČęĂÖćøëŠć÷ìĂéđìÙēîēú÷ĊÿĎŠßčößîǰÙúĉîĉÙđìÙēîēú÷Ċǰ
ǰ ĀöĎŠïšćîĒöŠ×Šć÷ǰüì�Ăÿüì�ǰđüĘïĕàêŤǰIUUQ��XXX�DMJOJDUFDI�NPTU�HP�UI�POMJOF�VTFSNBOBHF�UPSųMF����������������QEG

ÿîĔÝêĉéêŠĂǰ
ēÖýúǰĒÿÜìĂÜǰðøąíćîđÙøČĂ×Šć÷ǰøüöĔÝêćöøĂ÷óŠĂǰêĞćïúðśćđéĘÜǰĂĞćđõĂĒÖŠÜÖøąÝćîǰÝĆÜĀüĆéđóßøïčøĊǰēìøǰ���ǰıǰ���ǰıǰ����ǰ



51/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

�
ǰ5IFSFǰBSFǰBOPUIFSǰFOFSHZ�ǰ*UǰDPOTJTUTǰPGǰCJPEJFTFMǰ
GVFMTǰNBDIJOFǰ	TJ[Fǰ��ǰMJUFST

ǰXJOEǰıǰBJSǰDPNQSFTTPS�ǰXBUFSǰ
QVNQJOH
ǰIZESBVMJDǰSBNǰQVNQǰ	TJ[Fǰ�ǰ JODI

ǰXBUFSǰQVNQǰ
GSPNǰTPMBSǰDFMMǰ	TJ[Fǰ�ǰJODI


"MUIPVHI
ǰ4VCEJTUSJDUǰ"ENJOJEUSBUJWFǰ0SHBOJ[BUJPOǰ
	4"0
ǰEPFTOĴUǰTVQQPSUǰGVOEǰCVUǰUIFZǰBSFǰHPPEǰDPPSEJOBUPS�ǰ
.PSFPWFS
ǰ1Bǰ �ǰ5FOHǰDPNNVOJUZǰEFSJWFEǰHPPEǰHVJEBODFǰ
GSPNǰ1IFUDIBCVSJǰ3BKBCIBUǰ6OJWFSTJUZ
ǰ0GųDFǰPGǰUIFǰ3PZBMǰ
%FWFMPQNFOUǰ1SPKFDU
ǰ#PBSEǰQSPWJODJBMǰFOFSHZ
ǰ0GųDFǰPGǰ
BHSJDVMUVSFǰ$PPQFSBUJWFǰ1SPWJODJBMǰ.JOJTUSZǰPGǰ&OFSHZǰBOEǰ
,IBPǰ�ǰ,SBǰ�ǰ1VLǰOFUXPSLǰOPUǰPOMZǰ1Bǰ�ǰ5FOHǰOFUXPSLǰCVUǰ
BMTPǰ4PPOǰ�ǰ1SBUǰ�ǰ#BOǰ�ǰ%POǰ�ǰ1JOHǰ�ǰ%BFE�ǰ5IFTFǰOFUXPSLTǰ
DPNFǰGSPNǰUIFǰPUIFSǰQSPWJODFTǰTVDIǰBTǰ:BTPUPSO
ǰ4VSJOǰBOEǰ
1FUDIBCPPO�ǰ5IFZǰTIBSFEǰUIFǰLOPXMFEHFǰUPǰFBDIǰPUIFSǰ
WFSZǰXFMM�

*OUFSFTUFE�ǰDPOUBDUǰXJUIǰ.S�ǰ,PTPOǰ4BFOH�5POHǰ5FM�ǰ���ǰıǰ���ǰıǰ����ǰ
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đöČęĂùéĎĒúšÜ÷ŠćÜđ×šćöćǰĀúć÷ėǰĀîŠü÷Üćî×ĂÜõćÙøĆå
öĆÖÝąĂĂÖöćĒîąîĞćǰĒúąĔĀšïøĉÖćøðøąßćßîĔîõćÙÿŠüîêŠćÜėǰëċÜüĉíĊ
ÖćøĔîÖćøøĆïöČĂõĆ÷ĒúšÜđðŨîðøąÝĞćìčÖðŘǰēé÷đÞóćąĔîðŘǰó�ý�ǰ����ǰîĊĚǰ
öĊÖćøøć÷ÜćîüŠćðøąđìýĕì÷ÝąðøąÿïÖĆïðŦâĀćõĆ÷ĒúšÜĀîĆÖìĊęÿčéĔîøĂïǰ
��ǰ �ǰ��ǰðŘǰĀúć÷òść÷ÝċÜöĊÙüćöđðŨîĀŠüÜêŠĂÿëćîÖćøèŤõĆ÷ĒúšÜđðŨî
Ă÷ŠćÜöćÖǰĂ÷ŠćÜĕøÖĘêćöǰÖćøĔĀš×šĂĒîąîĞćêŠćÜėǰìĊęöĊÖćøîĞćđÿîĂĂĂÖ
öćÿŠüîĔĀâŠđðŨîÿĉęÜìĊęđøćÙüøÝąðäĉïĆêĉÖĆîĂ÷ĎŠđðŨîðøąÝĞćĂ÷ĎŠĒúšüǰ ĕöŠĔßŠ
đóĉęÜöćìĞćđĂćêĂîĀîšćĒúšÜǰĀøČĂïćÜ×šĂđÿîĂĒîąÖĘđðŨîÖćøĒÖšðŦâĀć 
Ĕîøą÷ąÿĆĚîđìŠćîĆĚîǰ đßŠîǰÖćøđêøĊ÷öÖĆÖđÖĘïîĞĚćÿąĂćéđóČęĂÖćøïøĉēõÙ
ĔĀšđóĊ÷ÜóĂǰÖćø×čéúĂÖÙĎÙúĂÜĒúąïŠĂîĞĚćïćéćúđóČęĂđóĉęöðøĉöćè
ÖĆÖđÖĘïîĞĚćǰ ÖćøüćÜĒñîĔßšîĞĚćĂ÷ŠćÜðøąĀ÷ĆéđóČęĂĔĀšöĊîĞĚćĔßšêúĂé
ßŠüÜùéĎĒúšÜǰÖćøĔßšîĞĚćđóČęĂÖćøđÖþêøÙüøĔßšĔîßŠüÜđßšćĒúąđ÷ĘîđóČęĂúéĂĆêøć 
ÖćøøąđĀ÷îĞĚćǰÖćøĂćïîĞĚćÝćÖòŦÖïĆüÝąðøąĀ÷ĆéîĞĚćöćÖÖüŠćǰÖćøÖĞćÝĆé
üĆÿéčđßČĚĂđóúĉÜøĂïìĊęóĆÖđóČęĂðŜĂÜÖĆîÖćøđÖĉéĕôĕĀöšǰĒúąöĆÖÝąêïìšć÷ 
éšü÷ÖćøđêøĊ÷öĀöć÷đú×ēìøýĆóìŤÞčÖđÞĉîđóČęĂÖćø×ĂîĞĚćïøĉēõÙǰđðŨîêšîǰ
ĒêŠÿĉęÜìĊęêšĂÜìĞćÙüïÙĎŠÖĆîĕðĀøČĂÙüøÝąìĞćÖĆîöćêĆĚÜîćîĒúšüîĆęîÖĘÙČĂǰ 
ÖćøĒÖšðŦâĀćøą÷ą÷ćüǰàċęÜĀîċęÜĔîîĆĚîÙÜĕöŠöĊüĉíĊÖćøĕĀîéĊĕðÖüŠćǰ
ÖćøðúĎÖêšîĕöšĀøČĂÖćøðúĎÖðśćđóČęĂĒÖšðŦâĀćõĆ÷ĒúšÜǰđóČęĂìĊęÝąìĞćĔĀšðøąđìý
×ĂÜđøćÖúĆïöćđðŨîéĆÜÿĞćîüîĕì÷ìĊęüŠćǰĶĔîîĞĚćöĊðúćǰĔîîćöĊ×šćüķǰĕöŠĔßŠǰ
ĶĔîîĞĚćĕöŠÙŠĂ÷öĊðúćǰĒúąǰĔîîćöĊ×šćüĒĀšÜêć÷ķǰĂ÷ŠćÜìĊęÖĞćúĆÜđðŨîĂ÷ĎŠ

Āúć÷ÙîĂćÝ÷ĆÜÿÜÿĆ÷Ă÷ĎŠüŠćðśćĕöšöĊÿŠüîĔîÖćøßŠü÷ïøøđìć
ðŦâĀćõĆ÷ĒúšÜĕéšĂ÷ŠćÜĕøǰéø�ǰóÜþŤýĆÖéĉĝǰüĉìüĆÿßčêĉÖčúǰÝćÖÿŠüîüĉÝĆ÷êšîîĞĚćǰ
ÿĞćîĆÖĂîčøĆÖþŤĒúąÝĆéÖćøêšîîĞĚćǰÖøöĂčì÷ćîĒĀŠÜßćêĉǰÿĆêüŤðśćǰĒúąóĆîíčŤóČßǰ
ĕéšĔĀš×šĂöĎúĕüšüŠćǰ đöČęĂóĉÝćøèćüĆäÝĆÖø×ĂÜîĞĚćĒúšüÝąóïüŠćǰîĞĚćìĊęĕĀú 
ĔîúĞćíćøîĆĚîđÖĉéÝćÖðøĉöćèĒúąúĆÖþèąÖćøêÖ×ĂÜòîđðŨîðŦÝÝĆ÷ 
ìĊęîĞćîĞĚćđ×šćÿĎŠøąïïîĉđüý×ĂÜðśćêšîîĞĚćǰēé÷ðśćĕöšÝąìĞćĀîšćìĊęĒïŠÜîĞĚćòî
ìĊęêÖúÜöćĒêŠúąÙøĆĚÜĂĂÖđðŨîǰîĞĚćñĉüéĉîĒúąîĞĚćĔêšñĉüéĉîǰēé÷öĊúĆÖþèą

õĎöĉðøąđìýìĞćĀîšćìĊęÙüïÙčöÖćøĕĀú×ĂÜîĞĚćñĉüéĉîǰ ×èąđéĊ÷üÖĆî
ßîĉééĉîĒúąÙüćöúċÖ×ĂÜßĆĚîéĉîǰÝąìĞćĀîšćìĊęÙüïÙčöÖćøđÙúČęĂîêĆü
×ĂÜîĞĚćĔêšñĉüéĉîǰ ĒúąĔîìĊęÿčéǰìĆĚÜîĞĚćñĉüéĉîĒúąîĞĚćĔêšñĉüéĉîÝąĕĀú
ĒúąđÙúČęĂîêĆüúÜöćøüöÖĆîđðŨîîĞĚćìŠćǰ 	îĞĚćìĊęĕĀúĔîĒöŠîĞĚćúĞćíćø
ǰ
ĕĀúúÜúĞćíćøǰēé÷ìĆęüĕðĒúšüðśćêšîîĞĚćÝąĔĀšîĞĚćìŠćĕĀúĔîúĞćíćøêúĂé
ìĆĚÜðŘǰēé÷ÝąÿĆÜđÖêĕéšüŠćëšćêšîîĞĚćĔéöĊÙüćöÿöïĎøèŤÿĎÜǰđßŠîǰðśćéĉïđ×ćǰ 
	)JMMǰ&WFSHSFFOǰ'PSFTU
ǰĒúąðśćéĉïßČĚîǰ 	5SPQJDBMǰ3BJOǰ'PSFTU
ǰ 
îĞĚćòîìĊęêÖúÜöćđðŨîÝĞćîüîöćÖĔîßŠüÜêšîùéĎòîÝąëĎÖđÖĘïÖĆÖĕüš 
ĔîßĆĚîéĉîđðŨîÿŠüîĔĀâŠǰ ĒúąöĊïćÜÿŠüîìĊęëĎÖêšîĕöšéĎéÖúĆï×ċĚîĕðĔßš 
ĔîÖćøđÝøĉâđêĉïēêĒúąÖćøÙć÷îĞĚćǰĒúąðúŠĂ÷ĔĀšîĞĚćòîìĊęđĀúČĂÝćÖ
ÖćøéĎé÷ċé×ĂÜéĉîĒúąÖćøĔßšîĞĚć×ĂÜêšîĕöšǰøąïć÷ĔĀšÖĆïúĞćíćøĔîúĆÖþèą
ìĊęÙŠĂ÷đðŨîÙŠĂ÷ĕðǰĂ÷ŠćÜĕøÖĘêćöǰ đöČęĂùéĎĒúšÜđøĉęö×ċĚîǰøąéĆï×ĂÜîĞĚćìŠć 
ĔîúĞćíćøúéúÜǰÙüćöĒêÖêŠćÜ×ĂÜøąéĆïîĞĚćìŠćĔîúĞćíćøÖĆïøąéĆïîĞĚć
ĔîßĆĚîéĉîǰÝąđðŨîêĆüñúĆÖéĆîĔĀšîĞĚćĔîéĉîøąïć÷úÜÿĎŠúĞćíćøĂ÷ŠćÜêŠĂđîČęĂÜ

ñúÖćøüĉđÙøćąĀŤêĆüĂ÷ŠćÜéĉî×ĂÜðśćßîĉéêŠćÜėǰìĆęüðøąđìýǰ
óïüŠćðśćĕöšìĊęöĊúĆÖþèąßčŠößČĚîĕðÝîëċÜðśćĕöšìĊęöĊúĆÖþèąĒĀšÜĒúšÜ
ÙČĂǰðśćéĉïđ×ćǰðśćéĉïßČĚîǰðśćéĉïĒúšÜǰ 	%SZǰ &WFSHSFFOǰ 'PSFTU
ǰ
ðśćđïâÝóøøèĀøČĂðśćñÿöñúĆéĔïǰ 	.JYFEǰ%FDJEVPVTǰ'PSFTU
ǰ 
ĒúąðśćđêĘÜøĆÜǰ 	%SZǰ %JQUFSPDBSQǰ 'PSFTU
ǰ ×ĂÜðøąđìýĕì÷ǰ
öĊøąéĆïÙüćöúċÖ×ĂÜßĆĚîéĉîđÞúĊę÷ǰ ��ǰ đàîêĉđöêøǰ 	ßŠüÜøąĀüŠćÜǰ
��ǰ đàîêĉđöêøǰ×ĂÜðśćđêĘÜøĆÜǰëċÜǰ ���ǰ đàîêĉđöêøǰ×ĂÜðśćéĉïđ×ć
ǰ 
öĊÙŠćđÞúĊę÷Ùüćöóøčî×ĂÜéĉîǰĀøČĂðøĉöćèßŠĂÜüŠćÜõć÷ĔîéĉîđìŠćÖĆïǰ
�����ǰđðĂøŤđàĘîêŤǰ	ßŠüÜøąĀüŠćÜǰ�����ǰđðĂøŤđàĘîêŤǰ×ĂÜðśćđïâÝóøøè 
ëċÜǰ�����ǰđðĂøŤđàĘîêŤǰ×ĂÜðśćéĉïĒúšÜ
ǰöĊñúìĞćĔĀšÙŠćđÞúĊę÷Ùüćöÿćöćøë 
đÖĘïÖĆÖîĞĚćĕéšÿĎÜÿčéöĊÙŠćđìŠćÖĆïǰ������ǰúĎÖïćýÖŤđöêø�ĕøŠǰ	ßŠüÜøąĀüŠćÜǰ
������ǰúĎÖïćýÖŤđöêø�ĕøŠǰ×ĂÜðśćđêĘÜøĆÜǰëċÜǰ�
������ǰúĎÖïćýÖŤđöêø�ĕøŠǰ
×ĂÜðśćéĉïđ×ć
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7PM���/P���+BOVBSZ���.BSDI�����

8IFOǰUIFǰESZǰTFBTPOǰJTǰBQQSPBDIJOH
ǰHPWFSONFOUǰ
BHFODJFTǰ OPSNBMMZǰ BEWJDFǰ HFOFSBMǰ QVCMJDǰ POǰ IPXǰ UPǰ
QSFQBSFǰ UIFNTFMWFTǰ DPQFǰXJUIǰ ESPVHIUǰ UIBUǰ PDDVSTǰ
FWFSZǰZFBS�ǰ&TQFDJBMMZǰ JOǰ����
ǰ JUǰIBTǰCFFOǰSFQPSUFEǰUIBUǰ
5IBJMBOEǰXJMMǰ GBDFEǰXJUIǰ UIFǰXPSTUǰESPVHIUǰ JOǰ UIFǰ MBTUǰ
��ǰ�ǰ��ǰZFBST�ǰ)FODF
ǰNBOZǰSFMBUFEǰQBSUJFTǰBSFǰTFSJPVTMZǰ
DPODFSOFEǰPOǰ UIFǰTJUVBUJPO�ǰ/POFUIFMFTT
ǰNPTUǰPGǰ UIFǰ
SFDPNNFOEBUJPOTǰBSFǰHFOFSBMǰQSBDUJDFTǰXIJDIǰIBWFǰCFFOǰ
BQQMJFEǰPOǰSFHVMBSǰCBTJTǰOPUǰPOMZǰEVSJOHǰUIFǰESZǰTFBTPO�ǰ 
*OǰBEEJUJPO
ǰTPNFǰTVHHFTUJPOTǰUFOEǰUPǰTPMWFǰUIFǰQSPCMFNǰ
POMZǰ GPSǰ TIPSUǰ UFSNǰTVDIǰBTǰ SFTFSWFǰPGǰDMFBOǰXBUFSǰ GPSǰ
TVGųDJFOUǰDPOTVNQUJPO
ǰESFEHFǰVQǰUIFǰDBOBMTǰBOEǰXFMMT
ǰ
QMBOǰ GPSǰXBUFSǰ �ǰ TBWJOHǰBDUJWJUJFTǰEVSJOHǰ UIFǰESZǰTFBTPO
ǰ
GBSNFSTǰTIPVMEǰXBUFSǰUIFJSǰDSPQTǰJOǰUIFǰNPSOJOHǰBOEǰFWFOJOHǰ
JOǰPSEFSǰUPǰSFEVDFǰFWBQPSBUJPOǰSBUF
ǰUBLFǰBǰCBUIǰCZǰVTJOHǰ
DFJMJOHǰTIPXFSǰJOTUFBEǰPGǰXBUFSǰUBQ
ǰFMJNJOBUFǰPGǰŴBNNBCMFǰ
NBUFSJBMTǰBSPVOEǰUIFǰQSPQFSUJFTǰUPǰBWPJEǰųSFǰBOEǰQSFQBSFǰǰ
FNFSHFODZǰQIPOFǰOVNCFSǰGPSǰXBUFSǰDPOTVNQUJPOǰSFRVFTU
ǰ
FUD�ǰ)PXFWFS
ǰMPOHǰUFSNǰTPMVUJPOǰTIPVMEǰBMTPǰCFǰDPODFSOFE�ǰ
0OFǰPGǰUIFǰNPTUǰFGGFDUJWFǰTPMVUJPOTǰJTǰSFGPSFTUBUJPOǰJOǰPSEFSǰ
UPǰSFHBJOǰ5IBJMBOEĴTǰBCVOEBOUǰPGǰOBUVSBMǰSFTPVSDFTǰ	BTǰJOǰ
PMEǰ5IBJǰQSPWFSCǰXIJDIǰTUBUFEǰUIBUǰĶ5IBJMBOEǰIBTǰųTIFTǰ 
JOǰXBUFSǰBOEǰSJDFǰJOǰQBEEZǰųFMETķ
�

.BOZǰQFPQMFǰNBZǰXPOEFSǰIPXǰGPSFTUTǰBMMFWJBUFǰ
ESPVHIUǰQSPCMFN�ǰ%S�ǰ1POHTBLǰ8JUUIBXBUDIVUJLVMǰ GSPNǰ
8BUFSTIFEǰ3FTFBSDIǰ%JWJTJPO
ǰ8BUFSTIFEǰ$POWFSTBUJPOǰ
BOEǰ.BOBHFNFOUǰ0GųDF
ǰ%FQBSUNFOUǰPGǰ/BUJPOBMǰ1BSLT
ǰ
8JMEMJGFǰBOEǰ1MBOUǰ$POTFSWBUJPOǰFYQMBJOFEǰUIBU
ǰ JOǰXBUFSǰ
DZDMF
ǰXBUFSǰŴPXǰJOǰXBUFSXBZǰJTǰPDDVSSFEǰCZǰRVBOUJUZǰBOEǰ
DIBSBDUFSJTUJDTǰPGǰSBJOǰXBUFSǰXIJDIǰQSPWJEFǰXBUFSǰJOUPǰGPSFTUǰ
FDPTZTUFN�ǰ'PSFTUTǰFDPTZTUFNǰXJMMǰBCTPSCǰSBJOǰXBUFSǰBOEǰ
HSBEVBMMZǰ SFMFBTFǰ JOUPǰ TVSGBDFǰXBUFSǰBOEǰHSPVOEXBUFS�ǰ
(FPHSBQIJDBMǰDIBSBDUFSJTUJDTǰXJMMǰDPOUSPMǰUIFǰTVSGBDFǰXBUFSǰ
ŴPX�ǰ.FBOXIJMF
ǰTPJMǰUZQFǰBOEǰTPJMǰEFQUIǰXJMMǰDPOUSPMǰUIFǰ

NPWFNFOUǰPGǰHSPVOEXBUFS�ǰ&WFOUVBMMZ
ǰCPUIǰTVSGBDFǰXBUFSǰ
BOEǰHSPVOEXBUFSǰXJMMǰŴPXǰBOEǰDBVTFǰTVSGBDFǰSVOPGGǰ JOUPǰ
TUSFBNT�ǰ(FOFSBMMZ
ǰ GPSFTUǰBUǰ UIFǰXBUFSTIFEǰXJMMǰQSPWJEFǰ
XBUFSǰJOUPǰTUSFBNTǰUISPVHIPVUǰUIFǰZFBS�ǰ*UǰJTǰPCTFSWFEǰUIBUǰ
JGǰUIFǰXBUFSTIFEǰJTǰIJHIǰBCVOEBODFǰXJUIǰGPSFTUǰTVDIǰBTǰIJMMǰ
FWFSHSFFOǰGPSFTUǰBOEǰUSPQJDBMǰSBJOǰGPSFTU
ǰUIFSFǰXJMMǰCFǰIJHIǰ
BNPVOUǰPGǰSBJOGBMMTǰBUǰUIFǰCFHJOOJOHǰPGǰSBJOZǰTFBTPOǰUIBUǰ
XJMMǰCFǰTUPSFEǰBTǰHSPVOEǰXBUFS�ǰ4PNFǰPGǰUIJTǰSBJOXBUFSǰXJMMǰ
CFǰBCTPSCFEǰCZǰQMBOUTǰGPSǰQIPUPTZOUIFTJTǰBOEǰUSBOTQJSBUJPOǰ
QSPDFTT�ǰ5IFǰSFNBJOJOHǰSBJOǰXBUFSǰXPVMEǰCFǰEJTDIBSHFEǰJOUPǰ
TUSFBNTǰ JOǰHSBEVBMǰNBOOFS�ǰ)PXFWFS
ǰXIFOǰESZǰTFBTPOǰ
CFHJOT
ǰTVSGBDFǰSVOPGGTǰXJMMǰCFǰSFEVDFE�ǰ5IFǰEJGGFSFODFTǰMFWFMǰ
PGǰSVOPGGǰXBUFSǰJOǰTUSFBNTǰBOEǰHSPVOEXBUFSǰXJMMǰQVTIǰUIFǰ
HSPVOEXBUFSǰUPǰCFǰEJTDIBSHFEǰJOUPǰTUSFBNTǰDPOUJOVPVTMZ�

3FTVMUTǰGSPNǰTPJMǰBOBMZTJTǰJOǰEJGGFSFOUǰUZQFTǰPGǰGPSFTUTǰ
BDSPTTǰUIFǰDPVOUSZǰJOEJDBUFEǰUIBUǰFWFSHSFFOǰGPSFTUǰJTǰUIFǰNPTUǰ
NPJTUǰGPSFTUǰGPMMPXǰCZǰIJMMǰFWFSHSFFOǰGPSFTU
ǰUSPQJDBMǰSBJOǰGPSFTU
ǰ
ESZǰFWFSHSFFOǰGPSFTU
ǰNJYFEǰEFDJEVPVTǰGPSFTUǰBOEǰESZǰEJQUFSPDBSQǰ
GPSFTUǰJTǰMFTTǰNPJTU�ǰǰ5IFǰBWFSBHFǰTPJMǰEFQUIǰJTǰ��ǰDFOUJNFUFSǰ 
	CFUXFFOǰ��ǰDFOUJNFUFSǰPGǰESZǰEJQUFSPDBSQǰ GPSFTUǰBOEǰ
���ǰDFOUJNFUFSǰPGǰIJMMǰFWFSHSFFOǰGPSFTU
�5IFǰBWFSBHFǰTPJMǰ
QPSPTJUZǰJTǰ������ǰ	CFUXFFOǰ������ǰPGǰNJYFEǰEFDJEVPVTǰ
GPSFTUǰBOEǰ������ǰPGǰESZǰFWFSHSFFOǰGPSFTU
�ǰ)FODF
ǰUIFǰBWFSBHFǰ
XBUFSǰSFUFOUJPOǰJTǰ������ǰDVCJDǰNFUFSTǰ�3BJǰ	CFUXFFOǰ������ǰ
$VCJDǰ.FUFST�3BJǰPGǰESZǰEJQUFSPDBSQǰ GPSFTUǰBOEǰ�
������ǰ
$VCJDǰ.FUFST�3BJǰPGǰIJMMǰFWFSHSFFOǰGPSFTU
�
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ĀćÖđĂćêĆüđú×óČĚîìĊęðśćĕöšǰ àċęÜðŦÝÝčïĆîđĀúČĂĂ÷ĎŠðøąöćèǰ
�����ǰđðĂøŤđàĘîêŤǰ×ĂÜóČĚîìĊęðøąđìýǰ	ðøąöćèǰ���
���
������ǰĕøŠ
ǰ
ÙĎèđ×šćĕðǰÝąóïüŠćðśćĕöšĔîðøąđìýĕì÷ÿćöćøëÖĆÖđÖĘïîĞĚćĕüšĕéšðøąöćèǰ
��
���
���
������ǰúĎÖïćýÖŤđöêøǰ	ðøąöćèǰ�ǰđìŠć×ĂÜÙüćöÝč×ĂÜđ×ČęĂî
õĎöĉóú
ǰĒúąđöČęĂóĉÝćøèćðøĉöćèÖćøĔßšîĞĚćðøąðć×ĂÜÙîÖøčÜđìóöĀćîÙøǰ
đÞúĊę÷Ă÷ĎŠìĊęǰ ����ǰúĎÖïćýÖŤđöêø�Ùî�üĆîǰ đðŨîđÖèæŤǰĒúąðøąßćÖø
×ĂÜðøąđìýĕì÷öĊǰ��ǰúšćîÙîǰ đøćÝąöĊîĞĚćĔßšĔîðøĉöćèéĆÜÖúŠćüĕéš
ëċÜðøąöćèǰ���ǰüĆîǰÝąđĀĘîĕéšüŠćðśćĕöšöĊÿŠüîßŠü÷ĔîđøČęĂÜ×ĂÜÖćø
ÿĞćøĂÜîĞĚćĒúąðúéðúŠĂ÷îĞĚćĂĂÖöćĔĀšđøćĔßšǰ

Ă÷ŠćÜĕøÖĘêćöǰ÷ĆÜöĊóČĚîìĊęðśćìĊęđðŨîóČĚîìĊęüŠćÜđðúŠćĀøČĂđðŨî
ðśćđÿČęĂöēìøöĂ÷ĎŠĂĊÖöćÖìĊę÷ĆÜĕöŠÿćöćøëđĂČĚĂðøąē÷ßîŤĔĀšĒÖŠöîčþ÷ŤĒúą
ÿĉęÜĒüéúšĂöĕéšĂ÷ŠćÜđêĘöýĆÖ÷õćóǰóČĚîìĊęðśćđĀúŠćîĊĚÙüøÝąêšĂÜöĊÖćøðúĎÖðść
×ċĚîöćĔĀšëĎÖêšĂÜêćöĀúĆÖüĉßćÖćøǰĕöŠüŠćÝąđðŨîÖćøðúĎÖðśćǰ	"GGPSFTUBUJPO
ǰ 
ìĊęĀöć÷ëċÜÖćøđðúĊę÷îĒðúÜÿõćóÖćøĔßšìĊęéĉîìĊęéĞćđîĉîÖćøēé÷öîčþ÷Ťǰ
ÝćÖóČĚîìĊęìĊęĕöŠđÙ÷đðŨîðśćöćÖŠĂîĔîøą÷ąđüúćǰ��ǰðŘǰ ĔĀšÖúć÷đðŨîðśćǰ 
ĀøČĂÖćøôŚŪîôĎðśćǰ	3FGPSFTUBUJPO
ǰìĊęĀöć÷ëċÜǰÖćøđðúĊę÷îĒðúÜÿõćó
ÖćøĔßšìĊęéĉîìĊęéĞćđîĉîÖćøēé÷öîčþ÷Ťǰ ÝćÖóČĚîìĊęìĊęÙøĆĚÜĀîċęÜđÙ÷đðŨîðść 
ĒêŠëĎÖĒðúÜÿõćóĕðĔßšðøąē÷ßîŤĂČęîǰĔĀšÖúĆïÖúć÷đðŨîðśćĂĊÖÙøĆĚÜ

ðŦÝÝčïĆîóïüŠćöĊēÙøÜÖćøðúĎÖðśćÖĆîĂ÷ĎŠïŠĂ÷ėǰĒêŠ÷ĆÜĕöŠðøąÿï
ÙüćöÿĞćđøĘÝđìŠćìĊęÙüøǰĀúć÷ÙøĆĚÜöĆÖÝąöĊÖćøÝĆéÖĉÝÖøøöÖćøðúĎÖðśćÖĆî
ßŠüÜìĊęÝąđ×šćĀîšćĒúšÜǰĀøČĂđúČĂÖóøøèĕöšðúĎÖìĊęĕöŠđĀöćąÿöÖĆïóČĚîìĊęǰ
đðŨîêšîǰàċęÜñúìĊęêćööćÖĘÙČĂǰēĂÖćÿøĂé×ĂÜêšîĕöšìĊęðúĎÖÖĘÝąîšĂ÷ǰĒúą
ēé÷đÞóćąĔîóČĚîìĊęìĊęöĊÙüćöđÿČęĂöēìøööćÖėǰàċęÜÙŠĂî×šćÜ÷ćÖìĊęÝąĀć
êšîĕöšßîĉéĕĀîĕððúĎÖĔĀšøĂéĕéšǰìĞćĔĀšĀúć÷ėǰÙøĆĚÜìĊęóČĚîìĊęđéĊ÷üÖĆî 
ĒêŠöĊÖĉÝÖøøöðúĎÖðśćöćĀúć÷øĂïĒúšüĒêŠĕöŠðøąÿïñúÿĞćđøĘÝđÿĊ÷ìĊǰìĞćĔĀš
ÿĎâđÿĊ÷ÜïðøąöćèđðŨîÝĞćîüîöćÖǰúĆÖþèąóČĚîìĊęüĉÖùêĒïïîĊĚǰĶĕñŠķ 
îŠćÝąđðŨîêĆüđúČĂÖĀîċęÜìĊęêĂïēÝì÷ŤĕéšéĊĔîđøČęĂÜÖćøðúĎÖðśćǰ đîČęĂÜÝćÖ
đðŨîóČßìĊęđÝøĉâđêĉïēêĕéšĔîÿõćóĂćÖćýêŠćÜėǰĕöŠêšĂÜéĎĒúøĆÖþćöćÖîĆÖǰ
öĊøĂïđÖĘïđÖĊę÷üÿĆĚîǰ ĕöŠÙŠĂ÷öĊēøÙĒúąĒöúÜøïÖüîǰĒúąĔßšðøąē÷ßîŤ 

ĕéšĀúćÖĀúć÷øĎðĒïïǰĒúąĒóøŠÖøąÝć÷óĆîíčŤĂ÷ĎŠìĆęüìčÖõćÙ×ĂÜðøąđìýǰ
ĔîĒìïìčÖðøąđõì×ĂÜðśćǰéšü÷đĀêčñúîĊĚǰ ÝċÜÿćöćøëđúČĂÖßîĉéĕñŠ 
ìĊęđĀöćąÿöÖĆïóČĚîìĊęðúĎÖðśćĕéšÙŠĂî×šćÜÜŠć÷ǰǰ

ðøąē÷ßîŤÝćÖĕñŠǰ đöČęĂÖúŠćüëċÜðøąē÷ßîŤĔîéšćîîĞćöć
đðŨîĂćĀćøĒúšüǰĀîŠĂĕöšǰàċęÜđðŨîúĞćêšîìĊę÷ĆÜĂŠĂî×ĂÜĕñŠǰÝĆéĕéšüŠćđðŨî
ĂćĀćø÷Ăéîĉ÷öĔîĂĆîéĆïêšîėǰ×ĂÜĂćĀćøĕì÷ǰĀúć÷ÙîĂćÝ÷ĆÜĕöŠøĎšüŠćǰ
ĀîŠĂĕöšîĆĚîëČĂđðŨîđðŨîĂćĀćøïĞćøčÜÿč×õćóĂ÷ŠćÜĀîċęÜǰĀîŠĂĕöšöĊÿŠüî
ßŠü÷úéÖćøđÖĉéöąđøĘÜúĞćĕÿšĔĀâŠǰðŜĂÜÖĆîĂćÖćøìšĂÜñĎÖǰßŠü÷÷ŠĂ÷ĂćĀćøǰ
đóøćąĀîŠĂĕöšđðŨîĂćĀćøìĊęĔĀšđÿšîĔ÷ÿĎÜÝċÜßŠü÷ÖøąêčšîÖćøïĊïêĆü×ĂÜúĞćĕÿšǰ
îĂÖÝćÖîĊĚ÷ĆÜßŠü÷×ĆïóĉþĔêšñĉüĀîĆÜĒúąĒÖšÖøąĀć÷ǰ×ĆïðŦÿÿćüąǰúąúć÷
đÿöĀąǰĒÖšĕĂǰïĞćøčÜÖĞćúĆÜǰđðŨîêšîǰ

÷ĉęÜĕðÖüŠćîĆĚîǰĀîŠĂĕöšđðŨîĂćĀćøìĊęÖĉîĒúšüĕöŠìĞćĔĀšĂšüî
đóøćąöĊîĞĚćêćúĂ÷ĎŠîšĂ÷öćÖǰöĊðøĉöćèÖćÖĔ÷ÿĎÜìĞćĔĀšĂĉęöÜŠć÷ÝċÜĕöŠĂšüîǰ
ĒêŠĀúć÷ėǰìŠćîĂćÝÝąöĊÙüćöÖĆÜüúđøČęĂÜìĊęüŠćĔîĀîŠĂĕöšöĊÿćøĂĆîêøć÷
ÙČĂǰĕà÷ćĕîéŤǰĒêŠÿćøéĆÜÖúŠćüîĊĚÝćÖÖćøýċÖþćóïüŠćĀćÖêšöĔîîĞĚćđéČĂé
ðøąöćèǰ��ǰîćìĊǰĕà÷ćĕîéŤÖĘÝąÿúć÷êĆüĕðĀöé
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*Gǰ UIFǰ UPUBMǰ GPSFTUFEǰBSFBǰ 	DVSSFOUMZǰDPOTUJUVUFǰ
PGǰBCPVUǰ������ǰPGǰUIFǰUPUBMǰMBOEǰBSFBǰPSǰBQQSPYJNBUFMZǰ
���
���
������ǰ3BJ
ǰJTǰNVMUJQMZǰCZǰUIFǰBWFSBHFǰXBUFSǰSFUFOUJPO
ǰ
JUǰTIPXFEǰUIBUǰGPSFTUǰBSFBǰJOǰ5IBJMBOEǰDBOǰSFUBJOǰXBUFSǰVQǰUPǰ
��
���
���
������ǰDVCJDǰNFUFSǰ	BQQSPYJNBUFMZǰ�ǰUJNFTǰUIFǰ
TUPSBHFǰDBQBDJUZǰPGǰ#IVNJCPMǰEBN
�ǰ$POTJEFSJOHǰUIFǰBNPVOUǰ
PGǰXBUFSǰDPOTVNQUJPOǰSBUFǰJOǰ#BOHLPLǰ	BWFSBHFǰPGǰ����ǰDVCJDǰ
NFUFST�QFSTPO�EBZ
ǰNVMUJQMZǰCZǰUIFǰUIBJǰQPQVMBUJPOǰXIJDIǰ
JTǰBSPVOEǰ��ǰNJMMJPOǰQFPQMF
ǰUIFǰBNPVOUǰPGǰXBUFSǰXPVMEǰ
CFǰTVGųDJFOUǰDPOTVNQUJPOǰGPSǰ���ǰEBZT�ǰ5IJTǰTIPXTǰUIBUǰ
GPSFTUTǰBSFǰTPVSDFTǰPGǰXBUFSǰSFTFSWBUJPO�

)PXFWFS
ǰ UIFSFǰBSFǰBǰ MPUǰPGǰWBDBOUǰ MBOETǰBOEǰ
EFHSBEFEǰGPSFTUFEǰUIBUǰBSFǰJOTVGųDJFOUǰVTFǰCZǰIVNBOTǰBOEǰ
UIFǰFOWJSPONFOU�ǰ5IFTFǰBSFBTǰTIPVMEǰCFǰJNQSPWFEǰCZǰVTJOHǰ
BQQSPQSJBUFǰBDBEFNJDǰUIFPSZǰTVDIǰBTǰBGGPSFTUBUJPOǰ	XIJDIǰ
SFGFSTǰUPǰUIFǰEJSFDUǰIVNBO�JOEVDFEǰDPOWFSTJPOǰPGǰMBOEǰUIBUǰ
IBTǰOPUǰCFFOǰGPSFTUFEǰGPSǰBǰQFSJPEǰPGǰBUǰMFBTUǰ��ǰZFBSTǰUPǰ
GPSFTUFEǰMBOE
ǰPSǰSFGPSFTUBUJPOǰ	XIJDIǰSFGFSTǰUPǰJOUFOUJPOBMǰ
SFTUPDLJOHǰPGǰFYJTUJOHǰGPSFTUTǰBOEǰXPPEMBOETǰUIBUǰIBWFǰCFFOǰ
EFQMFUFE
ǰVTVBMMZǰUISPVHIǰEFGPSFTUBUJPO
�

1SFTFOUMZ
ǰNBOZǰ SFGPSFTUBUJPOǰ QSPKFDUTǰ BSFǰ
DPOEVDUFE
ǰCVUǰUIFZǰBSFǰOPUǰTVDDFTTGVMǰBTǰJUǰJTǰFYQFDUFE�ǰ
0OFǰPGǰVOTVDDFTTGVMǰEVFǰUPǰTVDIǰBDUJWJUJFTǰBSFǰDPOEVDUFEǰ
EVSJOHǰESZǰTFBTPO�ǰ4PNFUJNFTǰUIFǰQMBOUJOHǰUSFFTǰBSFǰOPUǰTVJUǰ
XJUIǰUIFǰTVSSPVOEJOHǰFOWJSPONFOU�ǰ"TǰBǰSFTVMU
ǰUIFǰTVSWJWBMǰ
SBUFǰPGǰQMBOUTǰJTǰMPX
ǰFTQFDJBMMZǰJOǰUIFǰTFWFSFǰEFHSBEFEǰGPSFTUǰ
BSFBTǰXIJDIǰJTǰEJGųDVMUǰUPǰųOEǰBQQSPQSJBUFǰQMBOUT�ǰ%FTQJUFǰ

SFQFBUFEǰSFGPSFTUBUJPOǰBDUJWJUJFTǰJOǰEFHSBEFEǰGPSFTUǰXIJDIǰ
TQFOEǰBǰMBSHFǰBNPVOUǰPGǰCVEHFU
ǰCBNCPPǰQMBOUJOHǰTIPVMEǰ
CFǰBOǰBMUFSOBUJWFǰTPMVUJPO�ǰ#BNCPPǰDBOǰHSPXǰ JOǰWBSJPVTǰ
DMJNBUFTǰBOEǰEPFTǰOPUǰSFRVJSFǰNVDIǰBUUFOUJPO
ǰJUǰIBTǰTIPSUǰ
IBSWFTUJOHǰQFSJPE
ǰ MFTTǰTVTDFQUJCMFǰ UPǰQFTUTǰPSǰEJTFBTFT�ǰ 
*UǰDBOǰCFǰVTFEǰJOǰWBSJPVTǰQVSQPTFTǰBOEǰDBOǰUISJWFǰJOǰBOZǰ
SFHJPOǰBDSPTTǰUIFǰDPVOUSZ
ǰJOǰBMMǰUZQFTǰPGǰGPSFTUT�ǰ"TǰBǰSFTVMU
ǰ
XFǰDBOǰFBTJMZǰBOEǰDPOWFOJFOUMZǰDIPPTFǰUIFǰUZQFǰPGǰCBNCPPǰ
GPSǰUIFǰGPSFTUBUJPOǰQSPKFDUǰBSFB�

#BNCPPǰIBTǰ WBSJPVTǰ CFOFųUT�ǰ 'PSǰ JOTUBODF
ǰ 
JOǰGPPEǰBTQFDU
ǰCBNCPPǰTIPPUǰPSǰCBNCPPǰTQSPVUǰJTǰBǰQPQVMBSǰ
JOHSFEJFOUǰJOǰ5IBJǰGPPE�ǰ.BOZǰQFPQMFǰNBZǰOPUǰLOPXǰUIBUǰ
CBNCPPǰTIPVUǰJTǰDPOTJEFSFEǰBTǰIFBMUIZǰGPPE�ǰ#BNCPPǰTIPPUǰ
IFMQTǰUPǰQSFWFOUǰDPMPOǰDBODFS
ǰDPOTUJQBUJPOǰBOEǰTUJNVMBUFǰ
EJHFTUJWFǰTZTUFN�ǰ*UǰIBTǰIJHIǰųCFSǰBOEǰTUJNVMBUFTǰJOUFTUJOBMǰ
QFSJTUBMTJT�ǰ*OǰBEEJUJPO
ǰJUǰBMTPǰIFMQTǰUPǰCPPTUǰFMJNJOBUFǰUPYJOǰ
VOEFSǰ UIFǰTLJO
ǰRVFODIǰ UIJSTU
ǰCPPTUǰVSJOBUJPO
ǰEJTTPMWFǰ
QIMFHN
ǰBMMFWJBUFǰDPVHIǰTZNQUPN
ǰSFWJUBMJ[FǰUIFǰCPEZǰFUD�ǰ
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ÿĞćĀøĆïðøąē÷ßîŤĔîđøČęĂÜÖćøĔßšđðŨîüĆÿéčÖŠĂÿøšćÜìĊęĂ÷ĎŠĂćýĆ÷îĆĚîǰ 
đðŨîđøČęĂÜìĊęđĀĘîĕéšßĆéđÝîĒÖŠÿć÷êćñĎšÙîìĆęüĕðĂ÷ĎŠĒúšüǰÝîÖøąìĆęÜĕéšøĆï 
Öćø×îćîîćöüŠćđðŨîǰĶĕöšàčÜ×ĂÜÙîÝîķǰÿŠüîđøČęĂÜÖćøĔßšðøąē÷ßîŤ 
đðŨîüĆêëčéĉïÿĞćĀøĆïÖćøìĞćđÙøČęĂÜîčŠÜĀŠöîĆĚîöĊÖĆîöćîćîĒúšüǰēé÷đÞóćą
ĔîðøąđìýÝĊîĒúąâĊęðčśîǰðŦÝÝčïĆîĔîðøąđìýĕì÷ÖĘöĊÖćøĔßšđÿšîĔ÷ĕñŠ 
ìĂđðŨîđÿČĚĂñšćǰĀøČĂđÙøČęĂÜîčŠÜĀŠöìĆęüėǰĕðǰĒúąÖćøĔßšÿŠüîêŠćÜėǰ×ĂÜĕñŠ 
đðŨî÷ćøĆÖþćēøÙîĆĚîĔîïšćîđøćĂćÝ÷ĆÜĕöŠđĀĘîđðŨîøĎðíøøöìĊęßĆéđÝîöćÖîĆÖǰ
ĒêŠĔîðøąđìýÝĊîĒúąĂĉîđéĊ÷öĊÖćøĔßšðøąē÷ßîŤĔîìćÜ÷ćĒúąöĊñúÖćø
ýċÖþćüĉÝĆ÷ÿîĆïÿîčîĂ÷ŠćÜêŠĂđîČęĂÜǰ ĔîïšćîđøćîĆĚîđðŨîìĊęìøćïÖĆîüŠćǰ
øćÖĕñŠđðŨî÷ćĒÖšēøÙĕêóĉÖćøǰ×ĆïðŦÿÿćüąǰĔïĕñŠđðŨî÷ć×ĆïôĂÖúšćÜēúĀĉê
øąéĎìĊęđÿĊ÷ǰĀîŠĂĕöšöĊđÿšîĔ÷ÿĎÜǰßŠü÷îĞćÖćÖĒúąÿćøóĉþĂĂÖÝćÖøŠćÜÖć÷ǰ
ßŠü÷ðŜĂÜÖĆîöąđøĘÜúĞćĕÿšĔĀâŠǰđðŨîêšî

éĆÜîĆĚîǰÖćøđúČĂÖĔßšĕñŠđðŨîêĆüßŠü÷ĔîÖćøðúĎÖðśćǰÝċÜĕöŠĔßŠ
ĕéšðśćđóĊ÷ÜĂ÷ŠćÜđéĊ÷üđìŠćîĆĚîǰĒêŠĔîøąĀüŠćÜìĊęøĂĔĀšðśćđÝøĉâđêĉïēêǰ
ĂčéöÿöïĎøèŤóĂìĊęÝą÷ĆÜðøąē÷ßîŤĔĀšĒÖŠöîčþ÷ŤĒúąÿĉęÜĒüéúšĂöĕéš
đêĘöìĊęǰđøćÖĘĕéšøĆïðøąē÷ßîŤÝćÖĕñŠĕðóúćÜėǰéšü÷ĒúšüĔîøąĀüŠćÜìĊęøĂǰĕöŠ
üŠćÝąđðŨîđøČęĂÜ×ĂÜÖćøĂîčøĆÖþŤéĉîĒúąîĞĚćǰĕñŠ÷ĆÜÿćöćøëĂĞćîü÷ðøąē÷ßîŤ 
ĔĀšĒÖŠöîčþ÷ŤĕéšÙøïìĆĚÜðŦÝÝĆ÷ǰ �ǰ ĕöŠüŠćÝąđðŨîǰĂćĀćøǰìĊęĂ÷Ď ŠĂćýĆ÷ǰ
đÙøČęĂÜîčŠÜĀŠöǰĒúą÷ćøĆÖþćēøÙǰîĆïĕéšüŠćǰĶĕñŠķǰđðŨîóČßđĂîÖðøąÿÜÙŤ
ìĊęÿćöćøëêĂïēÝì÷ŤÖćøðúĎÖðśćđóČęĂĒÖšðŦâĀćõĆ÷ĒúšÜĔîøą÷ą÷ćü 
ĕéšĂ÷ŠćÜĒìšÝøĉÜ
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.PSFPWFS
ǰCBNCPPǰTIPPUǰJTǰBǰEJFUǰGPPEǰBTǰJUǰIBTǰMPXǰTVHBSǰDPOUFOUǰBOEǰIJHIǰųCFS�ǰ/POFUIFMFTT
ǰNBOZǰQFPQMFǰ
NBZǰIBWFǰDPODFSOTǰUIBUǰCBNCPPǰDPOUBJOTǰDZBOJEF
ǰXIJDIǰJTǰBǰEBOHFSPVTǰTVCTUBODF�ǰ5IFǰTUVEZǰTIPXFEǰUIBUǰJGǰCBNCPPǰ
TIPPUǰJTǰCPJMFEǰJOǰCPJMJOHǰXBUFSǰGPSǰBCPVUǰ��ǰNJOVUFT
ǰDZBOJEFǰXJMMǰEJTBQQFBS�

*Oǰ DPOTUSVDUJPOǰ BTQFDU
ǰ CBNCPPǰ DBOǰCFǰ VTFEǰ BTǰ DPOTUSVDUJPOǰNBUFSJBMT�ǰ #BNCPPǰ JTǰ SFDPHOJ[FEǰ BTǰ 
ĶUIFǰQPPSǰNBOĴTǰUJNCFSķ�ǰ *OǰDMPUIJOHǰBTQFDU
ǰCBNCPPǰIBTǰCFFOǰVTFEǰBTǰSBXǰNBUFSJBMǰ GPSǰNBLJOHǰDMPUIǰGPSǰBǰMPOHǰ
UJNF
ǰFTQFDJBMMZǰ JOǰ$IJOBǰBOEǰ+BQBO�ǰ1SFTFOUMZ
ǰ5IBJMBOEǰ JTǰBMTPǰVTJOHǰCBNCPPǰųCFSǰ GPSǰNBLJOHǰDMPUITǰBOEǰPUIFSǰ 
BQQBSFMT�ǰ*OǰNFEJDBMǰBTQFDU
ǰVOMJLFǰ$IJOBǰBOEǰ*OEJB
ǰUIFǰVUJMJ[BUJPOǰPGǰCBNCPPǰBTǰNFEJDBMǰQSPQFSUJFTǰJTǰOPUǰXJEFTQSFBEǰ
JOǰ5IBJMBOE�ǰ/POFUIFMFTT
ǰUIFSFǰIBWFǰCFFOǰDPOUJOVPVTǰTUVEJFTǰXIJDIǰTVQQPSUǰNFEJDBMǰCFOFųUǰPGǰCBNCPP�ǰ*Oǰ5IBJMBOE
ǰ 
JUǰIBTǰCFFOǰLOPXOǰUIBUǰCBNCPPǰSPPUǰDBOǰCFǰVTFEǰUPǰUSFBUǰLJEOFZǰGBJMVSF
ǰTUJNVMBUFǰVSJOBUJPOǰBOEǰQVSJGZǰCMPPEǰEVSJOHǰ
NFOTUSVBUJPO�ǰ#BNCPPǰTIPPUTǰIBWFǰIJHIǰųCFSTǰUIBUǰIFMQǰUPǰFMJNJOBUFǰXBTUFǰBOEǰUPYJOTǰGSPNǰPVSǰCPEZǰBOEǰQSFWFOUǰ
DPMPOǰDBODFS
ǰFUD�

5IFSFGPSF
ǰCBNCPPǰJTǰOPUǰPOMZǰBǰTVJUBCMFǰQMBOUǰGPSǰSFGPSFTUBUJPOǰCVUǰBMTPǰQSPWJEFǰWBSJPVTǰCFOFųUTǰUPǰIVNBOTǰ
BOEǰUIFǰFOWJSPONFOU�ǰ"QBSUǰGSPNǰTPJMǰBOEǰXBUFSǰDPOTFSWBUJPO
ǰCBNCPPǰQSPWJEFTǰGPVSǰGVOEBNFOUBMǰOFFETǰPGǰIVNBOǰ
JODMVEJOHǰGPPE
ǰTIFMUFS
ǰDMPUIJOHǰBOEǰNFEJDJOF�ǰ#BNCPPǰJTǰDPOTJEFSFEǰBTǰWFSTBUJMFǰQMBOUǰGPSǰGPSFTUBUJPOǰUIBUǰDBOǰTPMWFǰ
ESPVHIUǰQSPCMFNǰJOǰUIFǰMPOHǰUFSN�
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ÙüćöĒĀšÜĒúšÜǰ×šĂöĎúÝćÖéćüđìĊ÷öïĂÖĕéšĀøČĂĕöŠǰ ǰ
×šĂöĎúÝćÖéćüđìĊ÷öđðŨîđóĊ÷Ü×šĂöĎúĀîċęÜĔîÖćøÿîĆïÿîčîĒúą

ßĊĚüĆéüŠćĔîóČĚîìĊęîĆĚîėǰöĊĒîüēîšöÝąđÖĉéõĆ÷ĒúšÜìćÜÖć÷õćóöćÖîšĂ÷
ĒÙŠĕĀîĔîøĎðĒïï×ĂÜĒñîìĊęÙüćößČĚîǰ ēé÷ĔßšéĆßîĊõĆ÷ĒúšÜǰ 	%SPVHIUǰ
*OEJDFT
ǰöćüĉđÙøćąĀŤøŠüöÖĆïÖćøÿĞćøüÝõćÙÿîćöđóČęĂđÖĘï×šĂöĎúðøĉöćè
ÙüćößČĚîĔîéĉîēé÷ðøĉöćêøǰ 	đðĂøŤđàĘîêŤ
ǰ ÝćÖđÙøČęĂÜöČĂǰ8�&�5ǰ
4FOTPSǰ,JUǰ×šĂöĎúÝćÖéćüđìĊ÷öìĊęîĞćöćüĉđÙøćąĀŤĒúąêĉéêćöÿëćîÖćøèŤ
êŠćÜėǰìĆĚÜĔîéšćîìøĆó÷ćÖøíøøößćêĉĒúąõĆ÷óĉïĆêĉǰÿŠüîĔĀâŠÝąđðŨî
éćüđìĊ÷öøąïïđßĉÜĒÿÜǰàċęÜöĊĀúĆÖÖćøđéĊ÷üÖĆîÖĆïÖúšĂÜëŠć÷øĎðǰĒúą
öĊøć÷úąĂĊ÷é×šĂöĎúìĊęĒêÖêŠćÜÖĆîĔîĒêŠúąéćüđìĊ÷öǰ ēé÷×šĂöĎú 
ìĊęîĞćöćĔßšĔîÙøĆĚÜîĊĚǰ ĕéšĒÖŠǰ×šĂöĎúÝćÖéćüđìĊ÷öǰ5&33"ǰĒúąǰ"26"ǰ
øąïïǰ.0%*4ǰ×šĂöĎúîĊĚǰîĆĚîéĊĂ÷ŠćÜĕø 
×šĂéĊ×ĂÜ×šĂöĎúÝćÖéćüđìĊ÷öǰ5&33"ǰĒúąǰ"26"ǰøąïïǰ
.0%*4ǰÙČĂ

��ǰéćüđìĊ÷öēÙÝøëŠć÷õćóĔîóČĚîìĊęðøąđìýĕì÷ǰĂ÷ŠćÜîšĂ÷ǰ
�ǰÙøĆĚÜêŠĂüĆîǰàċęÜđðŨîñúöćÝćÖÖćøìĊęöĊéćüđìĊ÷öëċÜǰ�ǰéüÜǰĔîøąïïǰÙČĂǰ
5&33"ǰĒúąǰ"26"ǰìĊęÿćöćøëēÙÝøàĞĚćĔÖúšđÙĊ÷ÜóČĚîìĊęđéĉöǰ�ǰÙøĆĚÜêŠĂüĆîǰ
ÝċÜìĞćĔĀšđøćÿćöćøëêĉéêćöÖćøđðúĊę÷îĒðúÜìĊęđÖĉé×ċĚîÝćÖÿëćîÖćøèŤ
êŠćÜėǰĕéšĂ÷ŠćÜìĆîìŠüÜìĊĒúąĔÖúšđÙĊ÷ÜÖĆïđüúćÝøĉÜǰ

��ǰĔîÖćøëŠć÷õćóǰ�ǰÙøĆĚÜÝąÙøĂïÙúčöóČĚîìĊęðøąđìýĕì÷
ĒúąðøąđìýđóČęĂîïšćîǰ đîČęĂÜÝćÖöĊÙüćöÖüšćÜ×ĂÜĒîüëŠć÷õćó 
ëċÜǰ �
���ǰÖĉēúđöêøǰÿŠÜñúĔĀšđøćöĂÜđĀĘîõćóøüö×ĂÜóČĚîìĊęĒúą
ÿëćîÖćøèŤìĊęđÖĉé×ċĚî

��ǰÖćøïĆîìċÖ×šĂöĎúĕéšëċÜǰ��ǰßŠüÜÙúČęîǰ	øąĀüŠćÜǰ���ǰ�ǰ���ǰ
ĕöēÙøđöêø
ǰĒúąöĊÙüćöúąđĂĊ÷éõćóêĆĚÜĒêŠǰ���ǰđöêøǰëċÜǰ�
���ǰđöêøǰ
øąïïǰ.0%*4ǰ ÝċÜÿćöćøëîĞćöćĔßšðøąē÷ßîŤéšćîÿĉęÜĒüéúšĂöìĆĚÜ 
ïîïÖǰĒúąĔîìąđú

ĔîßŠüÜùéĎøšĂî×ĂÜìčÖðŘǰÙĞćëćöìĊęöĆÖÝąëĎÖëćöĂ÷ĎŠïŠĂ÷ėÖĘÙČĂǰĶðŘîĊĚÝąĒúšÜĕĀöķǰĀøČĂĕöŠÖĘǰ ĶĂčèĀõĎöĉ
ÝąÿĎÜĒÙŠĕĀîķǰÿĉęÜìĊę×šĂöĎúÝćÖéćüđìĊ÷öìĊęÿĞćîĆÖÜćîóĆçîćđìÙēîēú÷ĊĂüÖćýĒúąõĎöĉÿćøÿîđìýǰ	ÿìĂõ�
ǰéĎĒúǰ
ĒúąĔĀšïøĉÖćøĂ÷ĎŠîĆĚîöĊýĆÖ÷õćóĒúąÿćöćøëêĂïÙĞćëćöđĀúŠćîĊĚĕéšǰ

ĒñîìĊęøąéĆïÙŠćéĆßîĊÙüćöĒêÖêŠćÜ×ĂÜÙüćößČĚîǰ	/%8*
ǰđéČĂîđöþć÷îǰ���� 
üĉđÙøćąĀŤÝćÖéćüđìĊ÷öøąïïǰ.0%*4

�ÿĞćîĆÖÜćîóĆçîćđìÙēîēú÷ĊĂüÖćýĒúąõĎöĉÿćøÿîđìýǰ	ĂÜÙŤÖćøöĀćßî




59/BUVSF�BOE�&OWJSPONFOU
7PM���/P���+BOVBSZ���.BSDI�����

5IFǰRVFTUJPOTǰUIBUǰBSFǰPGUFOǰBTLFEǰJOǰUIFǰTVNNFSǰFWFSZǰZFBSǰBSFǰĶ*TǰUIJTǰZFBSǰVOEFSǰ
ESPVHIUǰDPOEJUJPO ǰ0SǰIPXǰIJHIǰJTǰUIFǰUFNQFSBUVSFǰJOǰUIJTǰZFBS ǰ4BUFMMJUFǰJNBHFTǰGSPNǰ(*45%"ǰ
DBOǰQSPWJEFǰBOTXFSTǰGPSǰUIPTFǰRVFTUJPOT�

+MGQRSPC�+?N�DPMK�1?RCJJGRC�'K?EC�
#LTGPMLKCLR�?LB�BGQ?QRCP�BGTGQGML
%CM���'LDMPK?RGA��NNJGA?RGML�?LB�1CPTGACQ�MDDGAC1

�(FP�*OGPSNBUJDTǰBOEǰ4QBDFǰ5FDIOPMPHZǰ%FWFMPQNFOUǰ"HFODZǰ	1VCMJDǰ0SHBOJ[BUJPO


$BOǰTBUFMMJUFǰEBUBǰJOEJDBUFǰESPVHIUǰDPOEJUJPO ǰ
4BUFMMJUFǰEBUBǰJTǰPOFǰPGǰWBSJPVTǰEBUBTFUǰUIBUǰDBOǰ

CFǰVTFEǰUPǰTVQQPSUǰBOEǰ JOEJDBUFǰBSFBTǰXIJDIǰBSFǰQSPOFǰ
UPǰESPVHIU�ǰ%SPVHIUǰBSFBTǰBSFǰJEFOUJųFEǰCZǰUIFǰNPJTUVSFǰ
NBQ�ǰ5IJTǰNBQǰ JTǰDSFBUFEǰCZǰDBMDVMBUJOHǰESPVHIUǰ *OEJDFTǰ
BOEǰDPMMFDUJOHǰųFMEǰTPJMǰNPJTUVSFǰEBUBǰCZǰ8�&�5ǰ4FOTPSǰ,JU�ǰ 
.PTUǰPGǰUIFǰTBUFMMJUFǰEBUB
ǰBOBMZ[FEǰBOEǰVTFEǰGPSǰOBUVSBMǰ
SFTPVSDFǰBOEǰEJTBTUFSǰNPOJUPSJOH
ǰ BSFǰPQUJDBMǰ SFNPUFǰ
TFOTJOH�ǰ5IFǰQSJODJQMFǰPGǰPQUJDBMǰSFNPUFǰTFOTJOHǰJTǰTJNJMBSǰ
UPǰBǰDBNFSBǰTZTUFNǰCVUǰFBDIǰTBUFMMJUFǰIBTǰEJGGFSFOUǰJNBHFǰ
SFTPMVUJPO�ǰ.0%*4�5&33"ǰBOEǰ"26"ǰXFSFǰVTFEǰJOǰUIJTǰSFTFBSDI�ǰ 
8IBUǰBSFǰUIFǰBEWBOUBHFTǰPGǰ.0%*4ǰJNBHFT 

5IFǰCFOFųUǰPGǰ.0%*4�5&33"ǰBOEǰ"26"�
��ǰ5IFǰPSCJUǰPGǰUIJTǰTBUFMMJUFǰBMMPXTǰJUǰUPǰDBQUVSFǰ

JNBHFTǰ JOǰ UIFǰTBNFǰBSFBǰBUǰEJGGFSFOUǰ UJNFTǰPGǰ UIFǰEBZǰ
	BUǰMFBTUǰ�ǰUJNFTǰQFSǰEBZǰJOǰ5IBJMBOE
�ǰ5IJTǰJTǰCFDBVTFǰUIFSFǰ
BSFǰ UXPǰTBUFMMJUFT
ǰ5&33"ǰBOEǰ"26"
ǰXIJDIǰDBOǰ SFWJTJUǰ 
UIFǰTBNFǰBSFBǰBUǰUXPǰUJNFTǰPGǰUIFǰEBZ�ǰ5IFTFǰDIBSBDUFSJTUJDTǰ
PGǰ.0%*4ǰTBUFMMJUFǰJTǰVTFGVMǰGPSǰOFBSǰSFBMǰUJNFǰNPOJUPSJOH�

��ǰ %VFǰ UPǰ �
���ǰ LJMPNFUFSTǰ PGǰ JNBHFǰ TXBUI
ǰ 
POFǰTDFOFǰPGǰ.0%*4ǰDPWFSTǰ5IBJMBOEǰBOEǰOFJHICPSǰDPVOUSJFTǰ
MFBEJOHǰ UPǰFBTJMZǰ TFFǰ UIFǰPWFSWJFXǰPGǰ TUVEZǰBSFBǰBOEǰ 
UIFǰMPDBUJPOǰBOEǰTVSSPVOEJOHTǰPGǰTJUVBUJPOǰUBLJOHǰQMBDF�

��ǰ3BEJPNFUSJDǰTFOTJUJWJUZǰXJUIǰ��ǰCBOETǰ	�������ǰ
NJDSPNFUFS
ǰBOEǰTQBUJBMǰSFTPMVUJPOǰSBOHJOHǰGSPNǰ���ǰNFUFSTǰ
UPǰ�
���ǰNFUFSTǰQSPWJEFǰUIFǰCFOFųUǰGPSǰFOWJSPONFOUBMǰTUVEZǰ
JOǰCPUIǰPOTIPSFǰBOEǰPGGTIPSF�
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60 öāòùāòçòòðÙāäăČôÿùăēÖČöãôśüð
êŒæĄē���ØéĀéæĄē���ðÐòāÓð���ðĄèāÓð�����

ĒñîìĊęøąéĆïÙüćößČĚîÝćÖ×šĂöĎúéćüđìĊ÷öǰéšü÷éĆßîĊÙüćöĒêÖêŠćÜÙüćößČĚîǰ	/%8*
ǰ
đéČĂîđöþć÷îǰðŘó�ý�ǰ����ǰÝĆÜĀüĆéîÙøÿüøøÙŤ

éĆßîĊÙüćöĒĀšÜĒúšÜÙČĂĂąĕø ǰ
éĆßîĊÙüćöĒĀšÜĒúšÜǰÙČĂǰéĆßîĊìĊęöĊÙüćöÿĆöóĆîíŤÖĆïðŦÝÝĆ÷ 

ìĊęÿŠÜñúêŠĂÙüćößČĚîìĊęöĊĂ÷Ď Šõć÷ĔîÿĉęÜĒüéúšĂöêŠćÜǰ ėǰìĊęöĊÙŠćîšĂ÷ǰ
ÝîìĞćĔĀš×ćéĒÙúîîĞĚćĔîÖćøĔßšðøąē÷ßîŤǰÝćÖÖćøýċÖþćĔîđøČęĂÜøćü
×ĂÜéĆßîĊÙüćöĒĀšÜĒúšÜìĊęñŠćîöćǰĒúąĕéšìĞćÖćøøüïøüöóĉÝćøèćÝĆéÖúčŠö 
éĆßîĊÙüćöĒĀšÜĒúšÜìĊęöĊúĆÖþèąÙúšć÷ÙúċÜÖĆîĂ÷ĎŠĔîÖúčŠöđéĊ÷üÖĆîǰēé÷öĊ
éĆßîĊìĊęĔßš×šĂöĎúÖćøÿĞćøüÝøą÷ąĕÖúǰ	*OEJDFTǰCBTFEǰPOǰSFNPUFMZǰ
TFOTFEǰJOGPSNBUJPO
ǰđðŨîĀîċęÜĔîéĆßîĊìĊęöĊÙüćöÿĞćÙĆâǰàċęÜéĆßîĊÝćÖ
×šĂöĎúéćüđìĊ÷öìĊęöĊÙüćöÿĆöóĆîíŤÖĆïðøĉöćèîĞĚćĀøČĂøąéĆïÙüćößČĚî 
ĔîêĆüóČßóøøèĂ÷ŠćÜđĀĘîĕéšßĆéđÝîǰÙČĂǰéĆßîĊÙüćöĒêÖêŠćÜ×ĂÜÙüćößČĚîǰ

éĆßîĊÙüćöĒêÖêŠćÜ×ĂÜÙüćößČĚîǰ	/PSNBMJ[FEǰ%JGGFSFODFǰ
8BUFSǰ*OEFY
ǰĀøČĂǰ/%8*ǰđðŨîéĆßîĊìĊęĔßšĔîÖćøêøüÝÿĂïøąéĆïÙüćößČĚî
ĔîéĉîĀøČĂóČßóøøèÝćÖðøĉöćèøĆÜÿĊ×ĂÜéüÜĂćìĉê÷ŤìĊęÿąìšĂîöćÝćÖéĉî
ĀøČĂóČßóøøèĔîßŠüÜÙúČęîĂĉîôøćđøéĔÖúšǰ	/*3
ǰĒúąĂĉîôøćđøéÙúČęîÿĆĚîǰ
	48*3
ǰìĆĚÜîĊĚǰĀćÖöĊðøĉöćèîĞĚćĔîéĉîĀøČĂóČßóøøèöćÖǰÝąìĞćĔĀšøĆÜÿĊĔîßŠüÜǰ
48*3ǰëĎÖéĎéàĆïöćÖĒúąöĊÖćøÿąìšĂîøĆÜÿĊĂĂÖöćîšĂ÷úÜǰÿŠÜñúĔĀšéĆßîĊǰ
/%8*ǰìĊęÙĞćîüèĕéšöĊÙŠćÿĎÜ×ċĚîêćöĕðéšü÷ǰ

đöČęĂĕéš×šĂöĎúéĆßîĊÝćÖéćüđìĊ÷öĒúšüǰ đøćÝąøĎšĕéšĂ÷ŠćÜĕøüŠć
óČĚîìĊęîĆĚîđÿĊę÷ÜêŠĂõĆ÷ĒúšÜĀøČĂĕöŠ

óČĚîìĊęđÿĊę÷ÜõĆ÷ĒúšÜÝćÖ×šĂöĎúéćüđìĊ÷öđðŨîđóĊ÷Ü×šĂöĎú
ìćÜÖć÷õćóđìŠćîĆĚîǰ ēé÷îĞćÙŠćÙüćößČĚîĔîéĉîĀøČĂóČßóøøèìĊęĕéšÝćÖ
ÖćøĂĂÖÿĞćøüÝđÖĘï×šĂöĎúóČĚîìĊęÝøĉÜǰÝĆÜĀüĆéîÙøøćßÿĊöćĒúąîÙøÿüøøÙŤǰ
éšü÷đÙøČęĂÜöČĂìćÜüĉì÷ćýćÿêøŤìĊęđøĊ÷ÖüŠćǰđÙøČęĂÜǰ8�&�5ǰ4FOTPSǰ,JU
đÙøČęĂÜǰ8�&�5ǰ4FOTPSǰ,JUǰđøćîĞćĕðĔßšÜćîĂ÷ŠćÜĕø 

đÙøČęĂÜǰ8�&�5ǰ 4FOTPSǰ ,JUǰ đðŨîßčéđÙøČęĂÜöČĂđóČęĂĔßš
đÖĘï×šĂöĎúðøĉöćèÙüćößČĚîĔîéĉîēé÷ðøĉöćêøǰ 	đðĂøŤđàĘîêŤ
ǰàċęÜüĆéÙŠć
ēé÷êøÜÝćÖéĉîìĊęøąéĆïÙüćöúċÖǰ�ǰ�ǰ��ǰđàîêĉđöêøǰĒðúÜúąǰ�ǰ�ǰ�ǰÝčéǰ
ēé÷ÿčŠöđúČĂÖĒðúÜÝĞćîüîǰ��ǰĒðúÜĔîǰ�ǰÝĆÜĀüĆéǰàċęÜĒðúÜêĆüĂ÷ŠćÜ 
ÝąđðŨîóČĚîìĊęđÖþêøÖøøöìĊęđÖĘïđÖĊę÷üñúñúĉêĒúšüĀøČĂĂ÷Ď ŠøąĀüŠćÜ
ÖćøđêøĊ÷öđóćąðúĎÖĔîùéĎÖćúêŠĂĕðǰđóøćąìĊöÿĞćøüÝĕéšúÜóČĚîìĊęĒðúÜ
êĆüĂ÷ŠćÜđóČęĂđÖĘï×šĂöĎúĔîßŠüÜđéČĂîöĊîćÙöǰ�ǰóùþõćÙöǰîĆïüŠćđðŨîßŠüÜ
ìĊęĒĀšÜĒúšÜìĊęÿčé×ĂÜðøąđìýđøćǰ
đöČęĂĕéš×šĂöĎúðøĉöćèÙüćößČĚîĔîéĉîǰ 	4PJMǰNPJTUVSFǰ
DPOUFOU
ǰĒúšüđøćÝąîĞćĕðĔßšĂ÷ŠćÜĕøêŠĂ

èǰ ð ŦÝÝčïĆîǰ ÿìĂõ�ǰ öĊßčé× šĂöĎúÙ ŠćéĆßîĊÙüćößČĚî
ÝćÖõćóéćüđìĊ÷öǰĒúąđðĂøŤđàĘîêŤðøĉöćèÙüćößČĚîĔîéĉîìĊęĕéšÝćÖ
ÖćøÿĞćøüÝĔîóČĚîìĊęÝøĉÜǰàċęÜóïüŠć×šĂöĎúìĆĚÜÿĂÜöĊÙüćöÿĆöóĆîíŤĕðĔîìĉýìćÜ
đéĊ÷üÖĆîǰÙČĂǰÙŠćéĆßîĊÙüćößČĚîÝćÖõćóéćüđìĊ÷ööĊÙŠćÿĎÜǰđðĂøŤđàĘîêŤðøĉöćè
ÙüćößČĚîĔîéĉîÖĘÿĎÜêćöĕðéšü÷ǰéĆÜîĆĚîđöČęĂđøćìøćïÙŠćéĆßîĊÙüćößČĚîÝćÖ
õćóéćüđìĊ÷öǰđøćÖĘÿćöćøëÙćéÖćøèŤðøĉöćèÙüćößČĚîĔîéĉîĕéšǰÝćÖîĆĚî 

ÖĘéĞćđîĉîÖćøĒïŠÜßŠüÜßĆĚîđðĂøŤđàĘîêŤðøĉöćèÙüćößČĚîĔîéĉîǰêćöđÖèæŤ
×ĂÜǰ4LZFǰ *OTUSVNFOUTǰ-UEǰ 	����
ǰĒúąÿøšćÜđðŨîĒñîìĊęøąéĆï
ÙüćößČĚîÝćÖ×šĂöĎúéćüđìĊ÷öǰĒïŠÜĂĂÖđðŨîóČĚîìĊęìĊęöĊøąéĆïÙüćößČĚîÿĎÜǰ
ÖúćÜǰĒúąêĞęćǰàċęÜ×šĂöĎúđßĉÜóČĚîìĊęđĀúŠćîĊĚîĆïüŠćđðŨîðøąē÷ßîŤĂ÷ŠćÜ÷ĉęÜêŠĂ
ĀîŠü÷Üćî×ĂÜøĆåĒúąđÖþêøÖøǰēé÷ÿćöćøëîĞć×šĂöĎúÖćøĔßšðøąē÷ßîŤìĊęéĉî 
ĔîðŦÝÝčïĆîöćàšĂîìĆïÖĆï×šĂöĎúóČĚîìĊęìĊęöĊÙüćößČĚîĔîøąéĆïĒêÖêŠćÜÖĆî 
đóČęĂêøüÝÿĂïüŠćóČĚîìĊęđÖþêøÖøøöìĊęđÖþêøÖøÖĞćúĆÜÝąđóćąðúĎÖ 
ĀøČĂđóćąðúĎÖĕðĒúšüĂ÷ĎŠĔîđ×êóČĚîìĊęÙüćößČĚîêĞęćĀøČĂĕöŠǰĀćÖóïüŠć
óČĚîìĊęìĊęÖĞćúĆÜÝąđóćąðúĎÖîĆĚîĂ÷ĎŠĔîđ×êéĆÜÖúŠćüÖĘÙüøĀúĊÖđúĊę÷ÜÖćø
đóćąðúĎÖĔîßŠüÜđüúćîĆĚîĀøČĂĀćÖêšĂÜÖćøđóćąðúĎÖÖĘÙüøÝąđúČĂÖ
ðúĎÖóČßìĊęĔßšîĞĚćîšĂ÷ĀøČĂóČßìîĒúšÜǰøüöìĆĚÜüćÜĒñîÝĆéĀćĒĀúŠÜîĞĚćĔĀš
đóĊ÷ÜóĂêúĂéùéĎÖćúǰÿŠüîĔîóČĚîìĊęìĊęđóćąðúĎÖĕðĒúšüÖĘÙüøðøąÿćî
ÜćîÖĆïĀîŠü÷ÜćîĒúąđÝšćĀîšćìĊęìĊęđÖĊę÷ü×šĂÜđ×šćöćßŠü÷đĀúČĂđóČęĂÝĆéĀć
ĒĀúŠÜîĞĚćĔĀšđóĊ÷ÜóĂêŠĂÖćøđÖþêøĒúąĂčðēõÙïøĉēõÙéšü÷đßŠîÖĆî

îĂÖÝćÖîĊĚǰ ÿìĂõ�ǰ ĕéšÿŠÜđÝšćĀîšćìĊęđ×šćøŠüöðäĉïĆêĉÖćø 
ĔîýĎî÷ŤđòŜćøąüĆÜĒúąêĉéêćöÿëćîÖćøèŤĕôðśćĒúąĀöĂÖÙüĆîÿŠüîĀîšćǰ
èǰÝĆÜĀüĆéúĞćðćÜǰøąĀüŠćÜđéČĂîÖčöõćóĆîíŤǰ�ǰóùþõćÙöǰ����ǰĒúą
éĞćđîĉîÜćîÖćøòřÖĂïøöĒúąëŠć÷ìĂéĂÜÙŤÙüćöøĎšđÖĊę÷üÖĆïÖćøêĉéêćö
ÿëćîÖćøèŤĕôðśćĒúąõĆ÷ĒúšÜÝćÖ×šĂöĎúéćüđìĊ÷öĔîóČĚîìĊęîĞćøŠĂÜǰ�ǰÝĆÜĀüĆéǰ
ĔîøąĀüŠćÜüĆîìĊęǰ�ǰ�ǰ��ǰöĊîćÙöǰ����ǰàċęÜÖćøĂïøöĔîÙøĆĚÜîĊĚöčŠÜđîšîÖćøîĞć
×šĂöĎúĕðĔßšðøąē÷ßîŤóøšĂöìĆĚÜÖćøëŠć÷ìĂéÙüćöøĎšĒúąĒúÖđðúĊę÷î 
ÙüćöÙĉéđĀĘîĒÖŠđÝšćĀîšćìĊę×ĂÜĀîŠü÷ÜćîõćÙøĆåĔîøąéĆïÝĆÜĀüĆéĒúą 
ìšĂÜëĉęîǰøüöëċÜðøąßćßîìĊęĔĀšÙüćöÿîĔÝǰóøšĂöìĆĚÜÖćøĂĂÖÿĞćøüÝóČĚîìĊę
ĕôðśćĒúąõĆ÷ĒúšÜǰ đóČęĂêøüÝÿĂïÙüćöëĎÖêšĂÜ×ĂÜ×šĂöĎúìĊęìĞćÖćø
üĉđÙøćąĀŤēé÷đÞóćąóČĚîìĊęđÿĊę÷ÜĕôðśćǰÖćøĂïøöĔîÙøĆĚÜîĊĚöĊđÝšćĀîšćìĊę 
đ×šćøŠüöðøąöćèǰ���ǰÙîǰÝćÖǰ��ǰĀîŠü÷Üćîǰéšü÷ÖćøêĂïøĆïđðŨî
Ă÷ŠćÜéĊÝćÖñĎšđ×šćøŠüöòřÖĂïøöìčÖÙîǰÿìĂõ�ǰ ĕéšüćÜĒñîÖćøéĞćđîĉî
ÜćîÝĆéìĞćóČĚîìĊęđÿĊę÷ÜõĆ÷ĒúšÜǰóøšĂö×÷ć÷ÖćøĂïøöĔîõĎöĉõćÙêŠćÜǰėǰ
ìĆęüðøąđìýêŠĂĕðĔîðŘǰó�ý�ǰ����ǰîĊĚǰ
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8IBUǰJTǰUIFǰESPVHIUǰJOEFY ǰ
%SPVHIUǰJOEFYǰJTǰUIFǰJOEFYǰXIJDIǰIBTǰSFMBUJPOTIJQǰ

XJUIǰNPJTUVSFǰGBDUPSTǰ	XBUFSǰDPOUFOU
ǰJOǰFOWJSPONFOUǰBOEǰ 
UIFǰWBMVFǰ JTǰWFSZǰ MPXǰ MFBEJOHǰ UPǰXBUFSǰ TIPSUBHF�ǰ'SPNǰ 
MJUFSBUVSFǰSFWJFX
ǰUIJTǰTUVEZǰIBTǰDMBTTJųFEǰUIFǰTJNJMBSǰESPVHIUǰ
JOEJDFTǰ JOUPǰ UIFǰTBNFǰHSPVQ�ǰ%SPVHIUǰ JOEJDFTǰCBTFEǰPOǰ 
SFNPUFMZǰ TFOTFEǰ JOGPSNBUJPOǰ JTǰPOFǰPGǰ UIFǰ JNQPSUBOUǰ 
JOEJDFT�ǰ5IFǰTUVEZǰGPVOEǰUIBUǰUIFǰESPVHIUǰJOEJDFTǰEFSJWFEǰ
GSPNǰTBUFMMJUFǰJNBHFǰUIBUǰIBWFǰUIFǰTUSPOHǰSFMBUJPOTIJQǰXJUIǰ
XBUFSǰDPOUFOUǰPSǰNPJTUVSFǰPGǰWFHFUBUJPOǰ JTǰ/PSNBMJ[FEǰ 
%JGGFSFODFǰ8BUFSǰ*OEFYǰ	/%8*
�

/PSNBMJ[FEǰ%JGGFSFODFǰ8BUFSǰ*OEFYǰ	/%8*
ǰJTǰVTFEǰ
UPǰNFBTVSFǰXBUFSǰDPOUFOUǰJOǰTPJMǰPSǰWFHFUBUJPOǰCZǰVTJOHǰTVOǰ
SBEJBUJPOǰUIBUǰSFŴFDUTǰGSPNǰTPJMǰPSǰWFHFUBUJPOǰJOǰ/*3ǰPSǰ48*3ǰ
CBOET�ǰ*GǰUIFǰRVBOUJUZǰPGǰXBUFSǰDPOUFOUǰJOǰTPJMǰPSǰWFHFUBUJPOǰ
JTǰIJHIǰSFTVMUJOHǰJOǰUIFǰIJHIǰBCTPSQUJPOǰBOEǰMPXǰSFŴFDUJPOǰ
JOǰUIFǰ48*3ǰCBOEǰMFBEJOHǰUPǰIJHIǰ/%8*�

8IFOǰXFǰPCUBJOǰESPVHIUǰ JOEJDFTǰEFSJWFEǰ GSPNǰ
SFNPUFMZǰTFOTFEǰJOGPSNBUJPO
ǰIPXǰEPǰXFǰLOPXǰUIPTFǰBSFBTǰ
BSFǰSJTLǰPGǰESPVHIU 

%SPVHIUǰSJTLǰBSFBǰFTUJNBUFEǰGSPNǰTBUFMMJUFǰEBUBǰJTǰ
POMZǰUIFǰQIZTJDBMǰEBUB�ǰ8FǰOFFEǰųFMEǰEBUBǰXIJDIǰJTǰPCUBJOFEǰ
CZǰVTJOHǰ8�&�5ǰ4FOTPSǰ,JUǰNFBTVSJOHǰNPJTUVSFǰ	XBUFSǰDPOUFOU
ǰ
GSPNǰTPJMǰBOEǰWFHFUBUJPOǰJOǰ/BLPSOǰ3BUDIBTJNBǰBOEǰ/BLPSOǰ
4BXBO
)PXǰEPǰXFǰVTFǰ8�&�5ǰ4FOTPSǰ,JUǰGPSǰBǰESPVHIUǰ
JOEFY 

8�&�5ǰ4FOTPSǰ,JUǰ JTǰ UPPMǰ TFUǰ GPSǰDPMMFDUJOHǰ TPJMǰ 
XBUFSǰDPOUFOUǰCZǰWPMVNOǰ 	QFSDFOU
�ǰ5IJTǰ UPPMǰEJSFDUMZǰ 
NFBTVSFTǰTPJMǰXBUFSǰDPOUFOUǰBUǰ�ǰ�ǰ��ǰDFOUJNFUFSTǰEFQUI�ǰ5IJTǰ
TUVEZǰDPMMFDUFEǰ�ǰ�ǰ�ǰQPJOUTǰQFSǰBOǰFYQFSJNFOUBMǰTJUFǰBOEǰ 
��ǰFYQFSJNFOUBMǰTJUFTǰGSPNǰ�ǰQSPWJODFTǰXFSFǰUIFǰHSPVQǰPGǰ
TBNQMF�ǰ.PTUǰPGǰUIFǰTUVEZǰBSFBTǰBSFǰUIFǰBSFBTǰPGǰFDPOPNJDǰ
DSPQT
ǰJ�F��
ǰSJDF
ǰTVHBSǰDBOFǰBOEǰDBTTBWB�ǰ&YQFSJNFOUBMǰTJUFTǰ
BSFǰIBSWFTUFEǰBSFBTǰBOEǰQSFQBSJOHǰGPSǰJOǰUIFǰOFYUǰHSPXJOHǰ
TFBTPO�ǰ5IFǰTBNQMJOHǰEBUBǰXFSFǰDPMMFDUFEǰGSPNǰ.BSDIǰUPǰ
.BZ
ǰXIJDIǰJTǰUIFǰESJFTUǰTFBTPOǰJOǰ5IBJMBOE�ǰ
8IFOǰXFǰIBWFǰTPJMǰNPJTUVSFǰǰDPOUFOU
ǰIPXǰEPǰ
XFǰVTFǰJU 

"UǰQSFTFOU
ǰ(*45%"ǰIBTǰ/%8*ǰEBUBTFUǰBOEǰQFSDFOUǰ
PGǰTPJMǰNPJTUVSFǰDPOUFOUǰUIBUǰJTǰPCUBJOFEǰGSPNǰųFMEǰTVSWFZ�ǰ
5IFǰEBUBǰ GSPNǰųFMEǰTVSWFZǰXBTǰTUSPOHMZǰDPSSFMBUFEǰXJUIǰ
/%8*�ǰIJHIǰ/%8*ǰ TIPXFEǰBǰDPSSFTQPOEFODFǰXJUIǰIJHIǰ
QFSDFOUǰPGǰTPJMǰNPJTUVSF�ǰ5IFSFGPSF
ǰJGǰXFǰLOPXǰ/%8*
ǰXFǰ
DBOǰFTUJNBUFǰTPJMǰNPJTUVSFǰDPOUFOU�ǰ5IFǰ/%8*ǰXBTǰDMBTTJųFEǰ
JOUPǰEJGGFSFOUǰMFWFMTǰCBTFEǰPOǰUIFǰDSJUFSJBǰPGǰ4LZFǰ*OTUSVNFOUTǰ

-UEǰ 	����
�ǰ5IJTǰDSJUFSJPOǰ JTǰVTFEǰUPǰDSFBUFǰTPJMǰNPJTUVSFǰ
NBQT�ǰMPX
ǰNFEJVN
ǰBOEǰIJHIǰTPJMǰNPJTUVSF�ǰ5IFTFǰNBQTǰ
DBOǰCFǰPWFSMBZFEǰXJUIǰMBOEǰVTFǰNBQǰUPǰQSPWJEFǰUIFǰBSFBǰ
PGǰEJGGFSFOUǰTPJMǰNPJTUVSFǰMFWFMTǰJOEJDBUJOHǰUIFǰBHSJDVMUVSBMǰ
BSFBTǰXIJDIǰBSFǰMPDBUFEǰJOǰMPXǰTPJMǰNPJTUVSF�ǰ*GǰXFǰGPVOEǰ
DVMUJWBUFEǰMBOEǰUIBUǰXJMMǰTUBSUǰHSPXJOHǰTFBTPOǰPOǰMPXǰTPJMǰ
NPJTUVSF
ǰ JUǰ TIPVMEǰCFǰXBSOJOHǰBOEǰBWPJEFEǰGPSǰHSPXJOHǰ
DSPQTǰPSǰTFMFDUǰESPVHIUǰSFTJTUBOUǰDSPQTǰ	YFSPQIZUFT
ǰJOTUFBE�ǰ
*OǰBEEJUJPO
ǰXBUFSǰSFTPVSDFǰQMBOOJOHǰGPSǰUIFǰXIPMFǰEVSBUJPOǰ
PGǰUIFǰHSPXJOHǰTFBTPOǰJTǰWFSZǰJNQPSUBOU�ǰ*GǰBǰGBSNFSǰIBWFǰ
BMSFBEZǰDVMUJWBUFEǰJOǰTFOTJUJWFǰBSFBT
ǰHPWFSONFOUǰBOEǰMPDBMǰ
PSHBOJ[BUJPOTǰTIPVMEǰIFMQǰUPǰTFFLǰXBUFSǰSFTPVSDFǰGPSǰCPUIǰ
DPOTVNQUJPOǰBOEǰGPSǰBHSJDVMUVSFǰBSFBT�ǰ

(*45%"ǰTFOUǰUIFǰTUBGGǰUPǰXPSLǰBUǰ$FOUFSǰGPSǰ'PSFTUǰ
'JSFǰBOEǰ4NPLFǰ.POJUPSJOHǰBOEǰ4VSWFJMMBODFǰJOǰ-BNǰ1BOHǰ
1SPWJODFǰGSPNǰ'FCSVBSZǰUPǰ.BZǰ�����ǰBEEJUJPOBMMZ
ǰ(*45%"ǰ
IBTǰ TFUǰVQǰ USBJOJOHǰDPVSTFǰPOǰ%SPVHIUǰBOEǰ'PSFTUǰ'JSFǰ 
.POJUPSJOHǰ GSPNǰTBUFMMJUFǰ *NBHFTǰ JOǰ�ǰQJMPUǰQSPWJODFTǰPOǰ
�SEǰ�ǰ��ǰUIǰ.BSDIǰ�����ǰ5IFǰPCKFDUJWFǰPGǰUIJTǰDPVSTFǰXBTǰUPǰ
BQQMZǰTBUFMMJUFǰJNBHFTǰGPSǰGPSFTUǰųSFǰBOEǰESPVHIUǰBTǰXFMMǰBTǰ
UPǰUSBOTGFSǰUIJTǰUFDIOPMPHZǰBOEǰFYDIBOHFǰJEFBTǰCFUXFFOǰ
QSPWJODJBMǰTUBGG
ǰMPDBMǰBENJOJTUSBUJPOǰTUBGG
ǰBOEǰHFOFSBMǰQVCMJD�ǰ
*OǰBEEJUJPO
ǰųFMEǰTVSWFZǰJTǰBMTPǰJODMVEFEǰJOǰUIJTǰDPVSTFǰGPSǰ
BDDVSBDZǰBTTFTTNFOUǰPGǰGPSFTUǰųSFǰSJTLǰNBQ�ǰ5IFSFǰXFSFǰ���ǰ
QFSTPOTǰGSPNǰ��ǰPSHBOJ[BUJPOTǰQBSUJDJQBUJOHǰJOǰUIJTǰDPVSTFǰ
BOEǰ(*45%"ǰHPUǰQPTJUJWFǰGFFECBDLǰGSPNǰUIJTǰDPVSTF�ǰ"TǰBǰ
SFTVMU
ǰ(*45%"ǰIBTǰBǰQMBOǰUPǰQSPDFTTǰESPVHIUǰSJTLǰBSFBTǰBOEǰ
BMTPǰFYUFOEǰUIFǰUSBJOJOHǰDPVSTFǰUPǰPUIFSǰSFHJPOTǰJOǰ�����
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ĔîßŠüÜøąĀüŠćÜđéČĂîöÖøćÙöǰıǰöĊîćÙöǰöĊüĆîÿĞćÙĆâìĊęđÖĊę÷üÖĆïìøĆó÷ćÖøíøøößćêĉĒúąÿĉęÜĒüéúšĂöĂ÷ĎŠĀúć÷üĆîǰǰ
àċęÜĔîĒêŠúąüĆîÿĞćÙĆâúšüîöĊÝčéðøąÿÜÙŤđéĊ÷üÖĆîǰÙČĂǰđóČęĂÿøšćÜÝĉêÿĞćîċÖìĊęéĊĔĀšÖĆïðøąßćßîǰĒúąĂîčøĆÖþŤìøĆó÷ćÖøíøøößćêĉ
ĒúąÿĉęÜĒüéúšĂöĂ÷ŠćÜ÷ĆęÜ÷Čîǰēé÷ĔîǰðŘǰó�ý�ǰ����ǰöĊÖĉÝÖøøöéĆÜîĊĚ

üĆîÿĞćÙĆâǰ
��ǰöÖøćÙöǰüĆîìøĆó÷ćÖøðśćĕöšĒĀŠÜßćêĉ

ÙüćöÿĞćÙĆâ
ÙèąøĆåöîêøĊöĊöêĉÖĞćĀîéĔĀšüĆîìĊęǰ��ǰöÖøćÙöǰ×ĂÜìčÖðŘ

đðŨîüĆîĂîčøĆÖþŤìøĆó÷ćÖøðśćĕöš×ĂÜßćêĉ
ĔîðŘǰ ó�ý�ǰ ����ǰ ĕéšđ×šćÿĎ ŠðŘìĊęǰ ��ǰ àċęÜÖøöðśćĕöšǰ Ēúą 

ÖøöĂčì÷ćîĒĀ Š Üßćêĉ ǰ ÿĆêü Ťð ś ć ǰ ĒúąóĆîíč Ť óČ ß ǰ ÝĆéÖĉ ÝÖøøö
üĆîĂîčøĆÖþŤìøĆó÷ćÖøðśćĕöš×ĂÜßćêĉðŘǰó�ý�ǰ����ǰēé÷ÝĆéîĉìøøýÖćø
đÖĊę÷üÖĆïÖćøðŜĂÜÖĆîðśćĕöšĒúąēÙøÜÖćøóøąøćßéĞćøĉĔîÖćøôŚŪîôĎ
ĂîčøĆÖþŤðśćǰĂĊÖìĆĚÜđÙøČĂ×Šć÷øćþãøĂćÿćÿöĆÙøóĉìĆÖþŤðśćǰøŠüöĒúÖđðúĊę÷î
ÙüćöøĎšǰìĆĚÜîĊĚǰ đÝšćĀîšćìĊęðśćĕöšÖüŠćǰ���ǰÙîǰøŠüöóĉíĊÖúŠćüÙĞćðäĉâćè 
ĒúąđéĉîÿüîÿîćöǰÖŠĂîðúŠĂ÷ĒëüðäĉïĆêĉĀîšćìĊęĔîóČĚîìĊęðśćĂîčøĆÖþŤ
ìĆęüðøąđìý

üĆîÿĞćÙĆâǰ
�ǰÖčöõćóĆîíŤǰüĆîóČĚîìĊęßčŠöîĞĚćēúÖ 

ÙüćöÿĞćÙĆâ
ðøąđìýĕì÷øŠüöúÜîćöđðŨîõćÙĊĔîĂîčÿĆââćüŠćéšü÷

óČĚîìĊęßč ŠöîĞĚćǰ ĀøČĂĂîčÿĆââćĒøöàćøŤǰ 	3BNTBSǰ $POWFOUJPO
ǰ 
đðŨîúĞćéĆïìĊęǰ���ǰàċęÜöĊñúïĆÜÙĆïĔßšüĆîìĊęǰ��ǰÖĆî÷ć÷îǰ����ǰĒúąìčÖ
üĆîìĊęǰ�ǰÖčöõćóĆîíŤ×ĂÜìčÖðŘǰÿĞćîĆÖđú×ćíĉÖćøĂîčÿĆââćüŠćéšü÷óČĚîìĊę
ßčŠöîĞĚćǰÖĞćĀîéĔĀšđðŨîüĆîóČĚîìĊęßčŠöîĞĚćēúÖǰĒúą×ĂÙüćöøŠüööČĂõćÙĊ 
ÝĆéÖĉÝÖøøöĔîüĆîéĆÜÖúŠćü

ĔîðŘǰó�ý�ǰ ����ǰ ĕéšÝĆéÖĉÝÖøøö×ċĚîõć÷ĔêšĀĆü×šĂǰóČĚîìĊę
ßčŠöîĞĚćĒúąÖćøđÖþêø�ǰÙĎŠĀĎÿĎŠÙüćöđÝøĉâǰ 	8FUMBOEǰ�ǰ"HSJDVMUVSF�ǰ
1BSUOFSǰ GPSǰ(SPXUI
ǰ đîČęĂÜÝćÖóČĚîìĊęÖćøđÖþêøêšĂÜóċęÜóćĒúą
öĊÙüćöÿĆöóĆîíŤÖĆîĔîÖćøĔßšðøąē÷ßîŤóČĚîìĊęßč ŠöîĞĚćǰ đóøćąđðŨîóČĚîìĊę 
ìĊęöĊÙüćöĂčéöÿöïĎøèŤ×ĂÜĒøŠíćêčĔîéĉîǰĒúąìøĆó÷ćÖøîĞĚćǰîĂÖÝćÖîĊĚ 
øąïïÖćøìĞćđÖþêøìĊę×ćéðøąÿĉìíĉõćóÖŠĂĔĀšđÖĉéÖćøðîđðŚ ŪĂî 
×ĂÜÿćøđÙöĊúÜÿĎŠóČĚîìĊęßčŠöîĞĚćǰìĞćĔĀšđÖĉéÿõćóĒüéúšĂöìĊęđðŨîöúóĉþ 
ĒúąđÿČęĂöēìøöđðŨîñúĔĀšÙüćöÿöéčú×ĂÜøąïïîĉđüýđÖþêøĒúąóČĚîìĊę
ßčŠöîĞĚćǰĕéšøĆïñúÖøąìïìĊęÿĆöóĆîíŤĒúąđßČęĂöē÷ÜÖĆî
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üĆîÿĞćÙĆâǰ
��ǰöĊîćÙöǰüĆîßšćÜĕì÷

ÙüćöÿĞćÙĆâ
üĆîßšćÜĕì÷ǰ đÖĉéÝćÖÖćøøĉđøĉęö×ĂÜÙèąĂîčÖøøöÖćø

ðøąÿćîÜćîÖćøĂîčøĆÖþŤßšćÜĕì÷ǰ éĆÜîĆĚîǰ ÙèąøĆåöîêøĊÝċÜöĊöêĉ
đĀĘîßĂïĔĀšǰüĆîìĊęǰ��ǰöĊîćÙöǰ×ĂÜìčÖðŘđðŨîüĆîßšćÜĕì÷

ĔîðŘǰ ó�ý�ǰ ����ǰ ĀîŠü÷ÜćîõćÙøĆåĒúąõćÙđĂÖßîǰ 
ĕéšÝĆéÖĉÝÖøøööćÖöć÷ǰ đßŠîǰÖĉÝÖøøöÖćøÝĆé×ĆéēêÖßšćÜǰ đðŨîêšîǰ 
ēé÷ÝĆÜĀüĆéÿčøĉîìøŤǰ ĕéšöĊÖćøÝĆéÖĉÝÖøøöǰ ēé÷öĊ×ïüîĒĀŠÙčèĎðÖćø 
ßšćÜÿćøĕì÷ǰàċęÜðøąÖĂïéšü÷×ïüîßšćÜđìĉéóøąđÖĊ÷øêĉǰ×ïüîßšćÜýċÖǰ 
Ēúą×ïüîēúÖ×ĂÜ×šćÜǰõć÷ĔîÜćîöĊßšćÜøŠüöÖĉÝÖøøöÖüŠćǰ��ǰ đßČĂÖǰ 
ÿ ŠüîìĊęýĎî÷ ŤĂîčøĆÖþ Ťß šćÜĕì÷ǰ ÝĆÜĀüĆéúĞćðćÜǰ ĕé šÝĆéÖĉÝÖøøöǰ 
ĶüĆîßšćÜĕì÷ǰÿćîÿć÷Ĕ÷ǰÙîøĆÖßšćÜķǰøŠüöðÖðŜĂÜđÝšćĒĀŠÜðśćǰïĎßćđìó
ĒĀŠÜßšćÜǰøĞćúċÖïčâÙčèßšćÜĕì÷

üĆîÿĞćÙĆâǰ
�ǰöĊîćÙöǰüĆîĂîčøĆÖþŤÿĆêüŤðśćēúÖǰ	8PSMEǰ8JMEMJGFǰ%BZ


ÙüćöÿĞćÙĆâ
ĂÜÙŤÖćøÿĀðøąßćßćêĉǰĕéšÖĞćĀîéüĆîĂîčøĆÖþŤÿĆêüŤðśćēúÖ×ċĚîǰ

àċęÜüĆîéĆÜÖúŠćüđÖĉéÝćÖÖćø÷ĂöøĆïÖćøĔßšðøąē÷ßîŤǰ5IFǰ$POWFOUJPOǰ
POǰ *OUFSOBUJPOBMǰ5SBEFǰ JOǰ&OEBOHFSFEǰ4QFDJFTǰPGǰ8JMEǰ
'BVOBǰBOEǰ'MPSBǰ 	$*5&4
ǰ ĔîðŘǰÙ�ý�ǰ����ǰÿĞćĀøĆïðøąđìýĕì÷ 
ĔîüĆîìĊęǰ�ǰöĊîćÙöǰ����ǰĕéšöĊÝĆéÖćøðøąßčöǰ5IFǰ$POGFSFODFǰPGǰ
UIFǰ1BSUJFTǰUPǰ$*5&4ǰ	$P1��
ǰ×ċĚîǰèǰÖøčÜđìóöĀćÙøǰđóČęĂðøąßčö
ñúúĆóíŤ×ĂÜǰ$*5&4ǰ$P1��ǰĒÖŠĂÜÙŤÖćøÿĀðøąßćßćêĉ

ĔîðŘǰ ó�ý�ǰ ����ǰ ÖøöĂčì÷ćîĒĀŠÜßćêĉǰ ÿĆêüŤðśćǰ Ēúą
óĆîíčŤóČßǰ ĕéšöĊÝĆéÜćîǰ8PSMEǰ8JMEMJGFǰ%BZǰ×ċĚîǰèǰđ×êĀšćöúŠćÿĆêüŤ
ðśćĂŠćÜđÖĘïîĞĚćïćÜóøąǰÝĆÜĀüĆéßúïčøĊǰĒúąøŠüöÖĉÝÖøøöðúŠĂ÷ÿĆêüŤðśćǰ 
ÙČîÿĎŠǰ íøøößćêĉǰìĞćēðśÜđìĊ÷öǰðúĎÖóČßĂćĀćøÿĆêüŤðśćǰéĎĒúÿč×õćó
ÿĆêüŤðśćǰĒúąđÿüîćìćÜüĉßćÖćøĔîĀĆü×šĂǰĶóĆçîćÖćøǰÖćøÝĆéÖćøóČĚîìĊę
ĂîčøĆÖþŤĔîðøąđìýĕì÷ǰ�ǰöćêøåćîĕì÷ÿĎŠöćêøåćîÿćÖúķǰđóČęĂđñ÷ĒóøŠ
ÙüćöøĎšđÖĊę÷üÖĆïÿĆêüŤðśćĒúąóČßðść

üĆîÿĞćÙĆâǰ
��ǰöĊîćÙöǰüĆîĀ÷čéđ×ČęĂîēúÖǰ 	*OUFSOBUJPOBMǰ%BZǰPGǰ

"DUJPOǰGPSǰ3JWFSTǰBOEǰ"HBJOTUǰ%BNT

ÙüćöÿĞćÙĆâ

üĆîĀ÷čéđ×ČęĂîēúÖǰ đÖĉéÝćÖÖćøøüöêĆüÖĆîđðŨîđÙøČĂ×Šć÷
øąéĆïēúÖ×ĂÜðøąßćßîǰđóČęĂêŠĂêšćîñúÖøąìïìĊęđÖĉé×ċĚîÝćÖđ×ČęĂî

ĔîðŘǰó�ý�ǰ����ǰõćÙđÙøČĂ×Šć÷ðøąßćßîúčŠöîĞĚćõćÙđĀîČĂǰ
	Ùðî�
ǰĕéšÝĆéÖĉÝÖøøöǰĶîĉđüýüĉì÷ćǰđéĉîðśćǰúčŠöîĞĚć×ćîÝćÖïšćîÿïúćî
ëċÜïšćîĒöŠ×îĉúĔêšķǰĂĞćđõĂÿąđöĉÜǰÝĆÜĀüĆéđßĊ÷ÜĔĀöŠǰđóČęĂøèøÜÙŤêŠĂêšćî
đ×ČęĂîĒúąēÙøÜÖćøïøĉĀćøÝĆéÖćøìøĆó÷ćÖøîĞĚć

üĆîÿĞćÙĆâǰ
��ǰöĊîćÙöǰüĆîðśćĕöšēúÖǰ	8PSMEǰGPSFTUSZǰEBZ


ÙüćöÿĞćÙĆâ
ĂÜÙŤÖćøÿĀðøąßćßćêĉǰ ÖĞćĀîéĔĀšüĆîìĊęǰ ��ǰ öĊîćÙöǰ 

×ĂÜìčÖðŘǰđðŨîüĆîðśćĕöšēúÖ
ĔîðŘǰó�ý�ǰ ����ǰ ĕéšÖĞćĀîéĀĆü×šĂǰÙČĂǰ Ķ8PNFOǰBTǰ

BHFOUTǰPGǰDIBOHFǰGPSǰGPSFTUTǰBOEǰTVTUBJOBCMFǰEFWFMPQNFOUķǰ
ÿĞćĀøĆïðøąđìýĕì÷ǰÖøöðśćĕöšĕéšÝĆéÜćîüĆîðśćĕöšēúÖǰ đóČęĂÖøąêčšî
ĔĀšðøąßćÙöēúÖđĀĘîÙüćöÿĞćÙĆâ×ĂÜìøĆó÷ćÖøðśćĕöšǰõć÷ĔîÜćîöĊ
ÖĉÝÖøøöǰĶïüßĕöšóą÷ĎÜķǰđóČęĂðøąßćßîđĀĘîÙüćöÿĞćÙĆâ×ĂÜĕöšóą÷ĎÜ



  
Epilogue  
iÒ��p��É|¤�Ò�

64 öāòùāòçòòðÙāäăČôÿùăēÖČöãôśüð
êŒæĄē���ØéĀéæĄē���ðÐòāÓð���ðĄèāÓð�����

üĆîÿĞćÙĆâǰ
��ǰöĊîćÙöǰüĆîĂîčøĆÖþŤēúÖǰĒúąüĆîîĞĚćēúÖǰ	8PSMEǰ8BUFSǰ%BZ


ÙüćöÿĞćÙĆâ
ĂÜÙŤÖćøÿĀðøąßćßćêĉÖĞćĀîéĔĀšìčÖüĆîìĊęǰ ��ǰ öĊîćÙöǰ đðŨîüĆîîĞĚćēúÖǰ

ðøąđìýĕì÷ĕéšöĊöêĉÙèąøĆåöîêøĊđĀĘîßĂïĔĀšÿĆðéćĀŤìĊęêøÜÖĆïüĆîìĊęǰ��ǰöĊîćÙöǰ×ĂÜìčÖðŘǰ
đðŨîǰĶÿĆðéćĀŤĂîčøĆÖþŤìøĆó÷ćÖøîĞĚćĒĀŠÜßćêĉķ

ĔîðŘǰó�ý�ǰ ����ǰĂÜÙŤÖćøÿĀðøąßćßćêĉĕéšÖĞćĀîéĀĆü×šĂǰ 	5IFNF
ǰ×ĂÜ
üĆîîĞĚćēúÖǰÙČĂǰĶ8BUFSǰ BOEǰ&OFSHZķǰĒúąÖøöìøĆó÷ćÖøîĞĚćÖĞćĀîéÝĆéîĉìøøýÖćø 
ĶîĞĚćÖĆïóúĆÜÜćîķǰ đîČęĂÜĔîÿĆðéćĀŤĂîčøĆÖþŤìøĆó÷ćÖøîĞĚćĒĀŠÜßćêĉĒúąüĆîîĞĚćēúÖǰ 
ĔîüĆîìĊęǰ ��ǰ �ǰ��ǰöĊîćÙöǰ����ǰèǰĒôßĆęîăĂúúŤǰßĆĚîǰ�ǰýĎî÷ŤÖćøÙšćÿ÷ćöóćøćÖĂîǰ
ÖøčÜđìóöĀćîÙøēé÷öĊüĆêëčðøąÿÜÙŤđóČęĂðøąßćÿĆöóĆîíŤđñ÷ĒóøŠÙüćöøĎšĔîÖćøÝĆéÖćø
ìøĆó÷ćÖøîĞĚćǰĒúąøèøÜÙŤĔĀšìčÖõćÙÿŠüîêøąĀîĆÖëċÜÙüćöÿĞćÙĆâ×ĂÜìøĆó÷ćÖøîĞĚć

üĆîÿĞćÙĆâǰ
��ǰöĊîćÙöǰüĆîĂčêčîĉ÷öüĉì÷ć

ÙüćöÿĞćÙĆâ
ÿĀðøąßćßćêĉĕéšøŠüöÖĆîÖŠĂêĆĚÜǰ ĂÜÙŤÖćøĂčêčîĉ÷öüĉì÷ćēúÖǰ8.0ǰ �ǰ803-%ǰ.&5&030-0(*$"-ǰ03("/*;"5*0/ǰ 

đöČęĂüĆîìĊęǰ��ǰöĊîćÙöǰÙ�ý�ǰ����ǰ	ó�ý�ǰ����
ǰĒúąÖĞćĀîéĔĀšìčÖüĆîìĊęǰ��ǰöĊîćÙöǰ×ĂÜìčÖðŘǰđðŨîüĆîĂčêčîĉ÷öüĉì÷ćēúÖéšü÷ǰēé÷ðøąđìýĕì÷ĕéš
đ×šćøŠüöđðŨîĀîċęÜĔîÿöćßĉÖĂÜÙŤÖćøǰ8.0ǰđöČęĂðŘǰÙ�ý�ǰ����ǰ	ó�ý�ǰ����


ĔîðŘǰó�ý�ǰ����ǰĂÜÙŤÖćøĂčêčîĉ÷öüĉì÷ćēúÖǰĕéšÖĞćĀîéĀĆü×šĂǰ 	5IFNF
ǰ×ĂÜüĆîĂčêčîĉ÷öüĉì÷ćǰÙČĂǰĶ8FBUIFSǰBOEǰDMJNBUF�ǰ 
FOHBHJOHǰZPVUIķǰēé÷öĊÝčéðøąÿÜÙŤđóČęĂĔĀšđ÷ćüßîĔîðŦÝÝčïĆîĕéšøĆïðøąē÷ßîŤǰÝćÖÖćøó÷ćÖøèŤÿõćóõĎöĉĂćÖćý×ĂÜēúÖǰĒúąĔî×èąđéĊ÷üÖĆîǰ
đóČęĂĔĀšđ÷ćüßîĕéšøĆïðøąÿïÖćøèŤĒúąÙüćöøĎšđÖĊę÷ü×šĂÜÖĆïñúÖøąìïÝćÖõćüąēúÖøšĂî


