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Automa�c Iden�fica�on & Data Capture
Report on the cross-industry and transna�onal standardiza�on of the applica�on of Barcode,

RFID & related data communica�on for automa�c iden�fica�on and traceability up to the

"Internet of Things"
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­®¯° ±²³´±µ ¯° ¯¶µ²¶·²· µ´ °¸³³¹º ¯¶»´±¼½¾´¶ ´¶ »¸±µ®²± ·²¿²¹´³¼²¶µ° ´» ÀÁÂÃ µ²Ä®¶´¹´Å¯²° ½¶·

½³³¹¯Ä½¾´¶°Æ ­®² ±²³´±µ ¯° »´Ä¸°¯¶Å ´¶ µ®² ÇÈ
ÉÊ

ÁËÌÍÁÎÃ Ï­Ã ÐÍ ËÃ ÈÐ ³¹²¶½±º ¼²²¾¶Å ¯¶ Ëµ´ÄÑ®´¹¼

ÒËÓ²·²¶ÔÕ Ö¸µ Ó¯¹¹ ¯¶Ä¹¸·² ®¯Å®¹¯Å®µ° ´» ÀÁÂÃ ½Ä¾¿¯¾²° ½° °¸Ö×²Äµ ´» ´µ®²± °µ½¶·½±·¯Ø½¾´¶ ²Ù´±µ° ½¶·

½Äµ¸½¹ ½³³¹¯Ä½¾´¶ ·²¿²¹´³¼²¶µ° ¯¶ ¯¶·¸°µ±¯²°Õ ²ÆÅÆ Ú²½¹µ®Ä½±²Õ Û½¯¹Õ À¸µ´¼´¾¿²Õ ²µÄÆ

Ü ÝÞßà áâãäåãæåá åçèçéêëìçäâá ÒÈÔ

Ü ÝÞßà ãá ã áâæãâçíîï ìêåðéç ÒÈÔ

Ü ñòç áâæðïâðæç êó ÞôõöÞ÷à øñà ùöôà úù ½¶· µ®² û´±Ñ¯¶Å ü±´¸³° ½Ä¾¿¯¾²° ÒýÔ

Ü à÷þ ñà ÿÿ" #éçäãæ$ ìçç%äí& ôâêï'òêéì 3 Ã´´³²±½¾´¶ Ó¯µ® ÁËÌÍÁÎÃ Ï­Ã ÐÍËÃ ÈÐ Ò4Ô

Ü ÞôõöÞ÷à øñà ùöôà úù ¼²²¾¶Å° ½¶· 5¹²¶½±º Ëµ´ÄÑ®´¹¼ Ò6Ô

Ü þç( (êæ'îäí íæêðë )* + »´± ÀÁÂÃ ½³³¹¯Ä½¾´¶ °µ½¶·½±·° Ò7Ô

Ü ßçèçéêëìçäâá êó ßãâã àãææîçæ8 Ú½¶ 9¯¶ÅÕ Â:ÛÎÕ ;¹µ±½Ä´·²Õ Ï¸°µ À¶´µ®²± <½±Ä´·² =ÏÀ<> Ò?Ô

� Þäâçæäçâ êó ñòîäíá ,Þêñ- òãá íêâ ã äç( òêìç ðäåçæ ÞôõöÞ÷à øñà ù ÒÐ@Ô

Ü .ðîï' Þêñ áêéð%êä ÒÐ@Ô

Ü )òãâ òãëëçäá îä êâòçæ áëçïî/ï ãæçãá êó ÝÞßà ãëëéîïã%êäá ÒÐÐÔ

Ü Ýääç0 ù- Ýëëéîïã%êä ç0ãìëéç ÞôõöÞ÷à ÿ1ÿ2+ Â¯Å¯µ½¹ Ë¯Å¶½µ¸±² »´± Áµ²¼ :½¶½Å²¼²¶µ ÒÐÇÔ

Ü Àääç0 ÿ- .ðîï' íðîåç8 ü¹´Ö½¹ ¸¶½¼Ö¯Å¸¯µº »´± ¯µ²¼° ÒÐÈÔ

Ü Ýääç0 ú- Þááðîäí Ýíçäïîçá »´± ¸¶¯A¸² ÁÂ° °¸³³´±µ ·¯Ù²±²¶µ ·½µ½ »´±¼½µ° »´± Ä´·²° ÒÐýÔ

Ü Ýääç0 2- �äåçæ áïêëç êó ç0ëçæâá8 :²µ®´· µ´ ²½°² ÀÁÂÃ ½³³¹¯Ä½¾´¶° ÒÐ4Ô

Ü Ýääç0 "- �ßÞ �êê' ÒÐ6Ô

Ü Ýääç0 �- ôçéçï%êä êó ÝÞßà ôâãäåãæåá ÒÐBÔ
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�îãîáêäá êó îäåðáâæîçá ãäå òçãéâòïãæç�

ÀÁ: ÂÀÃÚ 3 ÀÁ: ü²±¼½¶ºÕ À¸°µ±¯½Õ ËÓ¯µØ²±¹½¶·Õ �������� � !

ÂÁC CÀ @ýÈD@ÐDÈÐ 3 C´±¼½¹¯Ø½¾´¶ Á¶°¾µ¸µ² ü²±¼½¶ºÕ ���� EF� !

ÎÂÁGÁÃÎ 3 Î¹²Äµ±´¶¯Ä Á¶·¸°µ±¯²°Õ Î¸±´³²Õ ;ËÀÕ À°¯½Õ ����! EHEI!�JKL

ÎÚÁ<ÃÃ 3 Î¸±´³²½¶ Ú²½¹µ® Á¶·¸°µ±º <¸°¯¶²°° Ã´¼¼¸¶¯Ä½¾´¶ Ã´¸¶Ä¯¹Õ ����!MENII�IJO

ÎÆÂÆÃÆ D Î¸±´·½µ½ Ã´¸¶Ä¯¹ Ë¾Ä®¾¶ÅÕ ­®² C²µ®²±¹½¶·°Õ ÓÓÓÆÎ¸±´·½µ½Ã´¸¶Ä¯¹Æ´±Å

ÁGÀ 3 ÁGÀDÁ¶»´±¼½¾´¶°°µ²¹¹² »P± À±Ø¶²¯¼¯Q²¹Õ MRRSTUU����EHVHHO� !U !UEHV�IJ EFL�WXWR!O

Ï­ÃÚ ÀÁÂÃ 3 Ï´¯¶²· ­²Ä®¶¯Ä½¹ Ã´¼¼¯Q²² Ú²½¹µ®Ä½±²Õ ����MENI� !Õ ÓÓÓÆ¿··¯Æ·²
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HIL MLN OPQRS TU VWXYZ [RL HQ HIL \T]H HITH ^QUH ^L^_LPU Q\ `a bccVW \QP de[a TSSfg]ThQMU TPL ^L^_LPU Q\ ia jb TU

NLffk HIL OPQRS gU IgOIfl gMHLPLUHLm gM OLnMO HPTMU\LPPLm HIL PLUSQMUg_gfgHl \QP ^TgMHLMTM]L Q\ HIL UHTMmTPmU UIQNM gM ogOZ

pqZ `IgU NQRfm LTUL RSmThMO HIQUL UHTMmTPmU gM fgML NgHI HIL RSmTHLU Q\ HIL _TUL UHTMmTPmU Q\ ia jbZ

rLTMNIgfL RULP OPQRSU \PQ^ QHILP sLfmU TPL TUtgMO \QP UITPgMO HIL LuSLPhUL NgHI ia jb \QP HILgP SRPSQULU fgtL HIL

PLSPLULMHThvL \PQ^ HIL aQ^SRHLP dUUQ]gThQM adiawk WTPl i]IPL^SS x[yzzqk mgm PL]LMHfl _l PL{RLUH HIPQROI HIL

MThQMTf _Qml d|ieZ [yzz gU RUgMO HIL HLP^ }~Rg]t �LUQRP]L zQ]THQP x~�zq� \QP T UQfRhQM IQN HQ RUL ~��aQmL HQ T]]LUU

L{RgS^LMH gM\QP^ThQM \PQ^ HIL [yzz SQPHTf gMHLMmgMO HQ LuHLMm HIL UQfRhQM \QP HIL SRPSQUL Q\ T]]LUU HQ ]Q^SfgTM]L

gM\QP^ThQMZ [yzz gU fQQtgMO \QP T ]Q^^QM UQfRhQM �QgMHfl NgHI ]QffLOLU Q\ HIL LfL]HPQMg] gMmRUHPgLUZ `IL tg]t Q� \QP HIL

VWY NTU UR]]LUU\Rfk aIR]t yvTMIQL ITU _LLM MT^Lm TU HIL ]QMvLMLP \QP VW Y HQ _L ]QMsP^Lm _l HIL SfLMTPl ^LLhMO

xNIg]I ITSSLMLmqZ `IL PL{RLUH \PQ^ [yzz HIPQROI adiaw�d|iee _L]T^L HIL sPUH NQPt gHL^ �� ������� ����� ��������

��� ���������� ��������� `IL SRPSQUL Q\ HIL yfL]HPQMg] ilUHL^ gU HQ SPQvgmL LfL]HPQMg] T]]LUU HQ SPQmR]H U ]QM\QP^gHl

TUULUU^LMH ^TPtU TMm UHTHL^LMHU TU TM TfHLPMThvL HQ ITvgMO UR]I gM\QP^ThQM QM HIL SPQmR]H RUgMO HPTmghQMTf ^LHIQmU

UR]I TU vgT MT^LSfTHL QP SPQmR]H fT_LfZ igM]L de[a LfL^LMHU TMm eMHLPMLH T]]LUU gU ]QMHTgMLm gM SPLy| b¡¢¡b yfL]HPQMg]

emLMhs]ThQM £fTHL TfPLTml xULL ]ITSHLP ay| `a cc¤q ]QQSLPThQM NgHI `a cc¤ NTU TOPLLm TU TSSPQSPgTHLZ

`IL LmgHQP Q\ HIL y| �TgMLP i]IPRMmMLP mL]fTPLm SPLSTPLm HQ T]H TU T ]Q�LmgHQP \QP HIL MQ^gMTHLm SPQ�L]H LmgHQP WTPl

i]IPL^SS TU HIL fgMt HQ HIL NQPt Q\ HIL SPLy| b¡¢¡bZ ¥LUH ]TUL HIL de[a \LTHRPLU Q\ HIL y| Ngff ]Q^SfLHL HIL }L�fT_Lf�

PL{RgPL^LMHU Q\ HIL eiw�eya |£Z VILPL HIL MLN NQPt gHL^ SPQSQUTf gU �RUH gM]fRmgMO TM ¦�z gM T ~� aQmL HIL SPLy|

gM]fRmLU T ¦Mg{RL eHL^ ]QmL TMm TM QShQMTf ¦�z TfPLTmlZ Q̀ OLH T ]Q^SfLHL Sg]HRPL Q\ ^TPtgMO LfL]HPQMg] L{RgS^LMH gH

TfUQ Ngff _L NQPHINIgfL HQ HTtL T fQQt HQ eya §c¢p¢¨c¢b¡ £PQmR]H ST]tTOL fT_LfU \QP LfL]HPQMg] ]Q^SQMLMHU RUgMO _TP ]QmL

TMm HNQ�mg^LMUgQMTf Ul^_QfQOgLUZ eH ]QMHTgMU gHL^ gmLMhs]ThQM TMm TM TMMLu }¦�z� TU

NLff _RH gMHLMmLm \QP ST]tTOLUZ d fQQt HQ eiw cYcbp zT_LffgMO TMm mgPL]H SPQmR]H

^TPtgMO NgHI fgMLTP _TP ]QmL TMm HNQ�mg^LMUgQMTf Ul^_QfU Ngff _L TSSPQSPgTHL TU NLffZ

¥l ILfS Q\ HIL LuSLPhUL Q\ HIL LuSLPHU gMvQfvLmk HIL VW Y Ngff ITvL HIL ]ITM]L HQ

SPQmR]L T UHTMmTPm \QP LfL]HPQMg] fT_LfgMO _l HTtgMO RUL Q\ LugUhMO de[a ^QmRfLU

]QMUgmLPgMO ]Q^STh_gfgHl TMm gMHLPQSLPT_gfgHl NgHI OgvLM fT_LfgMO SPT]h]LU TMm TvQgmgMO

QvLPfTSSgMOZ igM]L HIL UHTMmTPm gU \QP QSh^g©gMO fT_LfgMO _l TvQgmgMO TM QvLPfQTm Q\

]QM\QP^TM]L ]Q^SfgTM]L UgOMLHU QM TM L{RgS^LMH fT_Lf HIL QSh^R^ NQRfm _L HQ

^gMg^g©L HQ QML c[ Ul^_Qf TfUQ \LTHRPgMO _QHI RMg{RL gmLMhs]ThQM TMm T]]LUU HQ HIL

]Q^SfgTM]L UgOMLHU \QP LfL]HPQMg] mgUSfTl gM QMLZ d ^QmRfL IQN HQ T]IgLvL gH ^gOIH _L

HIL }£QgMHLP HQ £PQ]LUU x£c£q� [THT emLMhsLP RULm \QP HIL yfL]HPQMg] emLMhs]ThQM £fTHL

x ULL ]ITSHLP¨ ~Rg]t fgMt HQ eQ` \QP gHL^U _l }£c£�qZ

ª«¬«­®¯°«±²³ ®´ ªµ²µ ¶µ··¸«· RMmLP PLUSQMUg_gfgHl Q\ ]QMvLMLP iSPTORL d]tfLlk VW b

`IL ]QMvLMQP Q\VWb [THT aTPPgLP PLSQPHLm QM HIL PL]LMHfl SR_fgUILm UHTMmTPmU eiw�eya j¢bb§¨c¢b¡ wa��¥ SPgMH {RTfgHl

TMm eiw�eya b¤¹b§ zgMLTP _TP ]QmL {RTfgHlk LmghQM c TMm QM IgOIfgOIHU Q\ HIL ]RPPLMH NQPtZ ºL ^LMhQMLm SPQOPLUU Q\ HIL

gMghThvL Q\ aIgMTk HIL ºTM »gM aQmL xeiw�eya c¢Yj¢qk HIL ]QMvLPUgQM Q\ [£r {RTfgHl ORgmLfgML \PQ^ HIL L̀]IMg]Tf �LSQPH

xeiw�eya `� cpb¤Yq HQ T PLORfTP UHTMmTPm TMm QM HIL SPQOPLUU Q\ [r�y xeiw�eya cb¹¡bq gM SPQ]LUUZ `IL fTUHVW b ^LLhMO

ITU _LLM IQUHLm _l �yd yzya`�w|eak WLP^TMl gM rTP]Ik HIL MLuH ^LLhMO Ngff HTtL SfT]L w]HZ c¢b¡ IQUHLm _l

ºQMLlNLffk iLT¼fLZ wML HQSg] gU HIL ]Q^SfLhQM Q\ HIL PL]HTMORfTP \QP^THU Q\ [r�y _l TmmghQMTf \QP^THU URSSQPhMO

NgmL USPLTm TSSfg]ThQMUZ T̀_fL cq Ngff UIQN TM Lu]LPSH Q\ TvTgfT_fL [r�y \QP^THUZ

½������¾��� ¿��� À����Á �Á���Â��� Ã¿À½�Ä ����Å��� ������� �ÆÇÈÆ�

[r�y Ngff OgvL [THTrTHPgu TSSfg]ThQMU ^QPL ]TST]gHl HQ ]TPPl ^QPL mTHT QM U^TffLP QP PQRMmLm gHL^U TMm ÉLug_gfgHl Q\

mLUgOMgMO ]QmLU snMO HQ OgvLM URP\T]LUZ rLTMNIgfL HIL UQfRhQM T¼PT]HLm LvLM ^QPL RULP OPQRSU HITM LuSL]HLm TMm VW

b Ngff SPQSQUL TmmghQMTf PL]HTMORfTP \QP^THU TU QPgOgMTffl \QPLULLMZ

T̀_fL cq oQRP Q\ HIL �L]HTMORfTP [THT rTHPgu yuHLMUgQM \QP^THU TMm gHU Ug©L�]TST]gHl PLfThQM
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>? >@A BCDEFGA HIJA >? KALIGFH LAMIGABN O@A PQFH BA> ?E BIRAB FQL I>B GFSFGITAB UIHH VA LAPQAL F> >@A WXY ZG>?VAD KAATQ[N

\QTH ]^_` UIHH VA SCVHIB@AL FB abZca`d eYfgY ]^_` GFQ VA AhSH?DAL Vi @AHS ?E >@A [IMAQ B>FQLFDLB ja^kbiKV?H

bSAGIPGFT?Q ]^_` FQL ]al Ymnog ]^_` U@IG@ @FMA VAAQ SCVHIB@AL FHDAFLiN pDIQTQ[ >??HB FDA FMFIHFVHA q?SAQ B?CDGAr

L?UQH?FLFVHA ED?K >@A `N]NdN SF[A sGHIGJ >@A ]^_` BFKSHA tI[ YYu YevN jQi FSSHIGFT?Q GFQ >FJA CBA ?E ]^_` >? B?HMA

BKFHH BCDEFGA KFDJIQ[ SD?VHAKB IQ IQLCB>Di FQL @AFH>@GFDA HIJA E?D KALIGFH IQB>DCKAQ>B KFDJIQ[ >? KAA> >@A

DAwCIDAKAQ>B E?D >DFGAFVIHI>iN

xyz{| }{~{����{�y� Q?> @FMIQ[ VAAQ BCVKI�AL >?WX Y iA> VC> UI>@ S?>AQTFH E?D >@A EC>CDA U?DJ FDA >@A >U? �k

LIKAQBI?QFH G?LAB \H>DFG?LAu LAMAH?SAL Vi dHIMA �?@VAD[AD UI>@ ja^kXH?VFH FQL �j�kd?LA s�CB> jQ?>@AD �FDG?LAvu

LAMAH?SAL Vi >@A tALADFH Z�GA E?D aQE?DKFT?Q bAGCDI>iu �?QQu XADKFQi E?D @I[@ LF>F M?HCKA BAGCDI>i FSSHIGFT?QBN �?>@

CBA G?H?D FB >@A ��� LIKAQBI?Q IQGDAFBIQ[ >@A GFSFGI>i ?E F G?LA DAFB?QFVHiN a> UIHH VA IQ>ADABTQ[ >? [A> SIG>CDAB ED?K

SDFGTGFH FSSHIGFT?QB E?D G?KSFDIQ[ >@A DAHFT?Q VA>UAAQ BIRA FQL LF>F M?HCKAN tI[N Y�v �CB> B@?UB BFKSHAB @?U >@A

G?LAB H??J HIJAN
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a?O @FB VAAQ LAPQAL Vi abZca`d d] eËÌef qk ÍÎ

ÏÎÐÑÍÒÓÑÔÕÓÔÑÖ ×Ð ÏÎÓÖÑÕ×ÎÎÖÕÓÖØ ×ÙÚÖÕÓÒÛ ÜÖ×ÜÝÖÛ

ÒÞÒÓÖßÒ ÍÎØ ÏÎÐ×ÑßÍà×Î ÑÖÒ×ÔÑÕÖÒ Ó×áÖÓâÖÑ ãÏÓâ

ÏÎÓÖÝÝÏáÖÎÓ ÒÖÑäÏÕÖÒ Ó× ÍÝÝ×ã ÓâÖß Ó× ÜÑ×ÕÖÒÒ

ÏÎÐ×ÑßÍà×Î ×Ð ÓâÖ ÜâÞÒÏÕÍÝ ÍÎØ ÓâÖ äÏÑÓÔÍÝ ã×ÑÝØ

ÍÎØ ÑÖÍÕÓår aQ EFG> U?DJ ?Q >@IB U?CHL DAwCIDA

KCG@ K?DA AhSADTBA >@AQ ja]dN a?O UFB @FQLHAL

Vi LIæADAQ> [D?CSB IQ >@A SFB> VC> �Od Y E?CQL >@A

TKA DISA >? G??DLIQF>A >@A U?DJ Vi ?QA [D?CSN

O@IB UFB >@A VID>@ ?E abZca`d �Od Ycbd fY aQ>ADQA>

?E O@IQ[B FQL DAHF>AL >AG@Q?H?[IABN O@A bAGDA>FDIF>

@FB [?> >@A çjOb k ç?DAFQ j[AQGi E?D OAG@Q?H?[i

FQL b>FQLFDLBu BAGDA>FDi IB ^BN �??DFQ èAAu AHAG>AL

d@FIDSADB?Q IB ]DN tDFQé?IB d?FHHIADu `Obu ^?Q>DAFHu

dFQFLFN pD?EABB?D d?FHHIAD @FB VAAQ FGTMA UI>@ >@A

�Od Y U?DJIQ[ [D?CS ?Q bKFD> dITAB FHDAFLi FQL IB

>@A MIGAkG@FID ?E >@A dFQFLIFQ G?KKI�AA ?Q IQ>ADQFT?QFH aO B>FQLFDLIRFT?QN \QLAD @IB HAFL >@A BG?SA @FB VAAQ

LABGDIVAL B@?D> VC> SDAGIBAê ëìxíî �ï ëì ðñ k òÓÍÎØÍÑØÏóÍà×Î ÏÎ ÓâÖ ÍÑÖÍ ×Ð ôÎÓÖÑÎÖÓ ×Ð õâÏÎáÒ ÍÎØ ÑÖÝÍÓÖØ ÓÖÕâÎ×Ý×áÏÖÒ

òÖÑäÖ ÍÒ ÓâÖ Ð×ÕÔÒ ÍÎØ ÜÑ×Ü×ÎÖÎÓ Ð×Ñ öõ÷ øùÒ ÒÓÍÎØÍÑØÏóÍà×Î ÜÑ×áÑÍßßÖ ×Î ÓâÖ ôÎÓÖÑÎÖÓ ×Ð õâÏÎáÒ ÍÎØ ÑÖÝÍÓÖØ

ÓÖÕâÎ×Ý×áÏÖÒÛ ÏÎÕÝÔØÏÎá òÖÎÒ×Ñ úÖÓã×ÑûÒ ÍÎØ üÖÍÑÍÙÝÖÒ ÓÖÕâÎ×Ý×áÏÖÒå ýÑ×äÏØÖ áÔÏØÍÎÕÖ Ó× öõ÷ øÛ ôþ÷Û ôòÿ ÍÎØ ×ÓâÖÑ

ÖÎààÖÒ ØÖäÖÝ×ÜÏÎá ôÎÓÖÑÎÖÓ ×Ð õâÏÎáÒ ÑÖÝÍÓÖØ ÍÜÜÝÏÕÍà×ÎÒå

O@A BG?SA U?CHL IQGHCLA a?O E?D G?QBCKADBu BKFD> @?KA B?HCT?Q FB IQLCB>DIFH FSSHIGFT?QBN jB BiQ?QiKB E?D IQLCB>DIFH

a?O >ADKB FDA CBAL HIJA aQLCB>Di fNËu ^FG@IQA >? ^FG@IQA G?KKCQIGFT?Q s^e^v FQL bKFD> tFG>?Di FHDAFLiN

O@A PDB> pHAQFDi KAATQ[ ?E bd fY >??J SHFGA eËYgkËnkeo >? eËYgk ËmkËe IQ bA?CHu _ASCVHIG ?E ç?DAFN �i DAB?HCT?Q >@A �

WX B>FD>AL >@A FGTMITAB ?Q a?O jDGI>AG>CDAu a?O aQ>AD?SADFVIHI>i FQL a?O jSSHIGFT?QBN

^FQi ?>@AD [D?CSB UIHH G?KKCQIGF>A UI>@ bd fY Vi HIFIB?QN bd �Y UIHH BCSSHi >@A K?LCHAB E?D FC>?KFTG ILAQTPGFT?Q VC>

FHB? BAGCDI>i K?LCHAB FSSD?SDIF>A E?D FC>?KF>AL GD?BB

BiB>AK FQL qGD?BB DABS?QBIVIHI>ir SD?GABBABN bCG@ bd �Y

K?LCHAB FDA abZca`d YnfnÌ \QIwCA aLAQTPGFT?Q FQL

BSAGIPGFHHi abZca`d eÌYmY \QIwCA ILAQTPGFT?Q E?D a?Ou

VC> FHB? >@A B>FQLFDLB E?D >@A LF>F GFDDIADB �FDG?LA FQL

_ta]N a?O BCDAHi DAwCIDAB >? IQGHCLA BAGCDI>i EAF>CDABu

?QA K?LCHA >? BCSSHi I> IB abZca`d eËefÌ ]I[I>FH
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@ABCD EBFD GH IHJ KHL BGMNO PQ RSTSU

VWXYZWYX [\WWY[]\W ^_X` abcZX d`\WY ef ghij\kY _l [\bb\W mZc[][Yn o`Y pclX qZ\^X` \p X`Y cmmr_[c]\W l`\^l `\^

Yclf _X _l X\ qYX c[[Yll X\ _Wp\Zbc]\W lX\ZYk l\bY^`YZY _W X`Y WYX stlX ef l[cWW_Wq c [\kYn utX cW VWXYZWYX r_Wv _W c gh

k\Yl W\X crr\^ tW_wtY _kYW]x[c]\W W\Z XZc[v_Wq y XZc[_Wq W\Z lY[tZYk ptW[]\Wcr_Xfn o`Y z\_WX {V|j }~mYZXl �Z\tm \p

VWktlXZ_Yl cWk �YcrX`[cZY X\\v X`Y _W_]c]�Y X\ kY�Yr\m c �r_q`X V\o� lflXYb W\X ef ZYmrc[_Wq c tW_wtY _XYb [\kY ef c �h�

�cl k\WY _W ZYqtrcZ gh� etX ef [\be_W_Wq _XYb kcXc ^_X` c m\ZXcr �h�n o`cX �h� ^_rr crr\^ �m\_W]Wq X\ c mZ\[Yll� p\Z

_bbYk_cXY _WXYZWYX ZYlm\WlY kYk_[cXYk X\ c lmY[_x[ _XYbn ��_qn ��� o`Y ZYlm\WlY [cW YWcerY ctX\bc][ c[[Yll X\ �cXYZ_cr

acpYXf |cXc a`YYXl ��a|a� X\bc_WXYWcW[Y _WlXZt[]\Wl cWk _X [\trk Y�YW r_Wv X\ c k_cr\q p\Z c lmY[_x[ mZ\[Yll r_vY

bc_WXYWcW[Yn

�W ZYwtYlX X`Y {aj |V �c_WXYWcW[Y j\bb_�YY �|V�j� ZYq_lXYZYk X^\ Va��V}j ����� {aj |Vl p\Z X`_l mtZm\lY� X`Y �h� |V

����� stlX p\Z ckk_Wq c �h� X\ cW ������ ���� ���� ��� ¡ cWk cl lY[\Wk X`Y ¢�����£ �� ¢£���¤¤ �¢¥¢¡  � �����n |V �����

_W[rtkYl c mZ\[Yll c¦YZ l[cWW_Wq p\Z qYWYZc]Wq c �ocZqYX �h�� \tX \p X`Y _XYb kcXc cWk X`Y [\WWY[XYk d§d �h�n o`Y c¦YZ

l[cW qYWYZcXYk �h� ^_rr m\_WX X\ X`Y _WXYWkYk mZ\[Yll Yn qn r_Wv_Wq lXZc_q`X X\ _Wp\Zbc]\W Yn qn kYk_[cXYk X\ c lmY[_x[

lYZ_cr WtbeYZ \p c mZ\kt[Xn o`_l mZY[_lYrf kYk_[cXYk �h� [cW \mYW c lmY[_x[ k_cr\q \Z l_bmrf [cW \mYW c[[Yll X\ lmY[_x[

k\[tbYWXln {rZYckf X`Y d§d l\rt]\W `cl eYYW ck\mXYk ef |V¨ ©©§ªª }rY[XZ\W_[ ¨cbY drcXY [\bmrY]Wq X`Y §k « h�V|

`feZ_k l\rt]\W ^_X` c r_Wv X\ VWXYZWYX l\tZ[Yl p\Z \esY[X ZYrY�cWX _Wp\Zbc]\W� bc_WXYWcW[Y k\[ln� YX[n V}j oj ¬� ck\mXYk

_X ^_X` V}j ©§­¬­� }k_]\W §n­n p\Z c[[Yll X\ mZ\kt[X ZYrcXYk k\[tbYWXln

�\Z b\ZY [\bmZY`YWl_�Y _Wp\Zbc]\W X\ ®¯° ±²³´ µ¶·¸¹ º»»¼

½¾¿¼ÀÀÁÁÁÂÃÄÅÂÃ»ÀÃ»ÀÆÄÇÁÄÈÉ»ÅÀÅÊÈÆ»ÅËÌººÍ½Ì»ºº»ÀÅÄËÀ¿ÈÊÎ»ÉÇ»ÀÁÃÍÏ¿ÈÊÎ¼ÃÄÅÐµ¼ÐÑ¶Ð·ÑÒ¶¸

ÓÔÕG ÔÕÖÖMFO BF OÖMCB×C ÕLMÕO HK ØIÙÚ ÕÖÖEBCÕÛHFO

�ÜÝÜ �� Þ�ßà�á�ß£�

â�£�ã�ß� ä�Ý�àßå�� æ�àà�ç��Ý �è éê £����£����� æ�£ �ß£ë��Ý

ì����ßà  �í���¤ ß�� ��îí��£�î �ßÝ��¤å�ß �ß��ß��£ê éê � �Ü

� � lXcWkl p\Z �W_wtY |Y�_[Y VkYW]xYZ� c tW_wtY ucZ[\kY cWk \m]\Wcr h�V| \W X`Y

mZ\kt[X cWk�\Z mc[vcqY cWk _Xl b_ZZ\ZYk bclXYZ kcXc c[[Yll_erY ef VWXYZWYX mter_[rfn VW

pc[X X`_l r\\vl r_vY cWk _WW\�c]�Y b\�Y xïWq W_[Yrf _W X`Y l[\mY \p V\on

a_W[Y X`Y kY�Yr\mbYWX \p X`Y �YcrX`[cZY ucZ j\kY ��Vuj� _W �¬�� lYXl c b_rYlX\WY \p

mZ\kt[X XZc[Yce_r_Xf _X X\\v c ^`_rY tW]r ucZ[\kY eY[cbY qYWYZcr bYcWl _W X`cX cZYc

r_vY _W bcWf \X`YZ cZYcl \p _WktlXZ_Yl cWk k_lXZ_et]\W ^`YZY kcXc `ck X\ eY [cmXtZYk wt_[v cWk lcpYrfn VW pc[X� lmY[_x[crrf

p\Z �YcrX`[cZY X`Y ZYqtrcX\Zl k_l[\�YZYk X`cX {V|j ^_rr _W[ZYclY mc]YWX lcpYXf cWk r\q_l][cr c[[tZc[f cWk c[XYk

c[[\Zk_Wqrf tWkYZ X`Y mZYlltZY \p X`Y mcZr_cbYWXln {[[\Zk_Wqrf X`Y VWXYZWc]\Wcr �Yk_[cr |Y�_[Y hYqtrcX\Zl �\Ztb

�V�|h�� ^_X` bYbeYZl r_vY �\\k cWk |Ztq {kb_W_lXZc]\W ��|{� \p X`Y �a� X`Y }tZ\mYcW j\bb_ll_\W \p X`Y }� cWk bcWf

\X`YZ Wc]\Wcr bYbeYZl cZ\tWk X`Y qr\eY lXcZXYk X`Y qr\ecr mZ\sY[X �¨Vg�} |}ðVj} V|}¨oV�Vj{oV�¨ ��|V�n �|V _W[rtkYl

{V|j p\Z tW_wtY mZ\kt[X bcZv_Wq�rceYr_Wq cWk \p [\ZZYlm\Wk_Wq kcXc _W [YWXZcr kcXc eclYln �|V ^cl mtX X\ rc^ _W X`Y �a

_W §­�� crZYckf ^`YZY �|{ eY[cbY X`Y Y~Y[t]�Y cZb p\Z [\WXZ\rr_Wq _Xn {Wf �Yk_[cr |Y�_[Y YWXYZ_Wq _W X`Y �abcZvYX _l

ltesY[X \p X`Y rYqcr ZYwt_ZYbYWXl X\ bcZv bYk_[cr kY�_[Yl ^_X` ucZ[\kYn j\bmr_cW[Y kcXYl eYqcW aYmXn §�� §­�� p\Z

�Yk_[cr |Y�_[Yl \p [cXYq\Zf jrcll VVV ñòóô õóôö ÷øòóôõùúóø ûöö üüüýòþùýÿó����� óô üüüý�÷��ýþö�þö��þ÷ý��õ��n

o`Y mZ\sY[X mcllYk X`Y }tZ\mYcW dcZr_cbYWX {mZ_r §­�ª cWk X`Y }tZ\mYcW j\bb_ll_\W _l mZYmcZ_Wq X`Y _bmrYbYWXc]\W _W

kYXc_r Z_q`X W\ n̂ o`Y [\bmr_cW[Y kcXYl eYq_W §­§­ ^_X` �|V p\Z jrcll VVV |Y�_[Yl §­§�n �|V eY[\bYl bcWkcX\Zf p\Z cWf

\X`YZ �Yk_[cr |Y�_[Y cW VWi�_XZ\i|_cqW\l][c c[[\Zk_Wq X`Y [\bmr_cW[Y l[`YktrY \p X`Y �|h cWk V�|hn

o`Y [`cWqY pZ\b mZY�_\tl mZc[][Yl _l� X`cX tW_wtY bcZv_Wq�rceYr_Wq ef {V|j _l W\X c �\rtWXcZf bc�YZ cWfb\ZY etX

eY[cbY c rYqcr ZYwt_ZYbYWX �lYY crl\ {WWY~ � ��|V u\\v��n

(á� â�£�ã�ß� £�Ý�àßå�� æ�£ �������ßà ã£�����¤ ��í�� ß ¤��ã æ�£�á�£)

�� £����£�¤ ¤�£�ßà�*�� �è+,�â- ./0¥¥  ß�ß ìß�£�1 ß�� �ß�ß éß¤�¤ æ�£ ��Ü

o`Y ZYqtrc]\W p\Z bYk_[_Wcr mZ\kt[Xl `cl eYYW mZ\[YllYk lr_q`Xrf pclXYZ X`cW X`Y

}tZ\mYcW �|V mZ\sY[Xn o`Y j���VaaV�¨ |}�}�{o}| h}���{oV�¨ �}�� §­�©��©� ^cl

ZYrYclYk �[X\eYZ §n §­��n VX _W[rtkYl X`Y bcZv_Wq \p mZ\kt[X mc[vcqYl tW_wtYrf ef

lYZ_cr_IYk Va��V}j �©­§§ |cXc �cXZ_~ etX crl\ c lflXYb p\Z r_Wv_Wq d`cZbc[_Yl X\ c

kcXceclY ctX\bc][crrf p\Z �YZ_x[c]\W [`Y[v \p X`Y aYZ_cr ¨tbeYZ �a¨�n VW ckk_]\W _X

_W[rtkYl lcpYXf pYcXtZYl p\Z ZY[\qW_I_Wq \mYW_Wq X`Y mc[vcqY �XcbmYZ mZ\\p�n o`_l cZY

bYcWl cqc_WlX [\tWXYZpY_]Wq etX lYZ_cr_Ic]\W _l crl\ c bYcWl p\Z _bmZ\�_Wq r\q_l][l

cWk `cWkr_Wq X`Y bYk_[_Wcr mZ\kt[Xl _W m`cZbc[_Yl cl ^Yrr cl _W `\lm_Xcrln ¨c]\Wcrrf

ZY[\qW_IYk ltmm\ZX \ZqcW_Ic]\Wl ckstlX X`Y_Z lflXYbl c[[\Zk_Wq X\ X`Y WY^ ZYqtrc]\Wl

r_vY X`Y �YZbcW Wc]\Wcr lflXYb `cl eYYW ckstlXYk pZ\b X`Y mZY�_\tl �dJ¨� X\ X`Y

�d`cZbc dZ\kt[X ¨tbeYZidd¨� �lYY �_qn �ª dd¨ YW[\kYk _W |�h}�n o`Y tW_wtY �V�{ij\k_WqiaflXYb� _l mZ\�_k_Wq

[cmc[_Xf p\Z cWf \X`YZ Wc]\Wcr kZtq _kYW]x[c]\W lflXYb _W X`Y ^\Zrk _W�_]Wq \X`YZ Wc]\Wl X\ s\_W
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MNNOP QR MSSTUVWXYZ [\W]ST[ ^_`a^Ob cdcef gUhUiWT _UhZWijk[ lYk ^i[] mWZWh[][Zi

nopqrstuvwx wy rzp{ |uzu }u~�p� �� u��wtruzp| �r��r��

���� ��� �� ���� ���� ����� ��� ���� �������
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¼ ½wq �pt�qrx� z¾p rzp{ |uzu u�w}p z¾p �r��r� ywq rz ¿r~~ �p �pxpquzp| �� z¾p ~u�p~pq ux| uÀÀ~rp| ¿rz¾ z¾p Á�Â �uzu

Ã|pxvspq nÄÅ ÆÃ�ÇÈÃÉÂ ÊËÊÌÍ |r�rzu~ �r�xuz�qp |uzu twx�zq�tz�Î

Ï�¤ �� ¸�¯ ��Ð��Ð «¦ ÑÒÒÓÔÕÖÖ×ØÙÚÛÚÜÝÙÞßàáÖâãäåäæçèéêëìèìíÞèéîïëÞïðñòîóôõßñöã÷øìöùÞúÜñçûáüßýþí×ìüÿéí0ãóú

.¾p n�r��r� |uzu p~p{pxz� ¿r~~ �p u|| zw z¾p rzp{ |uzu ywq ��r~|rx� z¾p Àqwzptzp| tw|p/ .¾p |uzu ¿r~~ p�ptv}p~� pxtw|p|

rx u Ê|Æ��{�w~ ~r1p �uzu 2uzqr3 wq Å½Ã� ��rx� Ã�ÇÈÃÉÂ 45Ì6Ì ��xzu3 ywq 7r�¾ ÂuÀutrz� 2p|ru/ .¾p z¾p �zuqz �p8�pxtp r�
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 z¾p �pÀuquzwq r� �	�� ��
 z¾p �zwÀ �p8�pxtp r� �����
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CDEF GHI JKLMJNO PQHGG RDST UDEKDE VWXSYZSY[ JSY\ OX[Y

�tuxxrx� z¾p ��{�w~ z¾p �tuxxpq ¿r~~ ��ÀÀ~� ux p8�u~ |uzu �zqrx�/

¼ ½wq zqux�{r��rwx z¾p |uzu zw z¾p �r��r� opqrspq rx z¾p Ãxzpqxpz z¾p �zqrx� ¿r~~ �p twx}pqzp| �~r�¾z~� �� {w}rx� z¾p nÄÅ

�r��r�� zw z¾p yqwxz }wr|rx� z¾p Á�Â �Ã nÄÅ�] ¿rz¾w�z 45Ì6Ì ��xzu3 ux| �pÀuquzwq �	�� ����vz�zp| �� z¾p t¾uqutzpq n^�

_v~|p`/ 7u}rx� |wxp z¾r�] z¾p �zqrx� r� qpu|� zw �p zqux�{rap| ywq }pqrstuvwxÎ
ÑÒÒÓÔÕÖÖ×ØÙÚÛÚÜÝÙÞßàáÖâãäåäæçèéêëìèìíÞèéîïëÞïðñòîóôõßñöã÷øìöùÞúÜñçûáüßýþí×ìüÿéí0ãóúbÚcðþòùóïìØÚdÜc>bØe<ëùÚcfbØ>÷ÚÛØôÛôÚÛ

Á~zpqxuv}p~� Ãxzpqxpz tw{Àuv�r~rz� tux �p ut¾rp}p| �� zqux�~uvx� �	�� rxzw Å½Â 4g6Í �p8�pxtp hi4�jÎ

CDEF GPI KZkllDlE kl[ WYmVXlmY nWX\ STY UDEKDE oYWDppq

qXSYr

sVVtDZkuXl Yvk\VtY wx KSYxl yYt[YlTzDm{ |WzYoXt}Y |YZTlXtXEDYm{ Ks~ �YWSzm �WYSXWDzm{ KXtzuXlm sWZTDSYZS{ �YDlWDZT LYTt\kll{ NFUFOFF
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ÆÇÇÈÉ ÊË ÌÍÎÏÐ ÑÍÎÒÈÓ ÔÕÖ×ØÕ ÍÇØÙ×ÎÑÍÎÚÛ ÜÖÝ ÎÚÈÙÞ

ßàÈ àÎÈÝØÝÏàÎÏØÕ Æáâáãá ä ÞÚÝÍÏÚÍÝÈ

åæçèåéê ëìíìî ïðñï ñòð óôõõôö÷ø ùúûððü òýðûùûóòø þôû úðöðûùÿöú �öùõ�ýú�ô�ï óôüðï �öüðû ñòð ÷ðùü ôþ � ! "ùñù

æñû�óñ�ûðï #óòùûñ ïðð $ýú% !!&% 'òð òýðûùûóòø ôûýúýöù÷÷ø (ùï ùüô)ñðü �ø åæç þûôõ êé* é* ëì+! ùöü ð,ñðöüðü þôû -ù÷ýüýñø

öôñ ôö÷ø þôû ñûùöï)ôûñ �öýñï ��ñ þôû ù÷÷ ÷ð-ð÷ï ôþ ýñðõï% 'òð û�÷ðï ùûð ûùñòðû ïýõ)÷ð. åæç #/& ùóóûðüýñï ù 0ðúýïñûùÿôö

/�ñòôûýñø #1& þôû ùïïýúöýöú åïï�ýöú /úðöóø êôüðï ñô ýöñðûðïñðü ýöïÿñ�ÿôöï 1& ùïïýúöýöú �öý2�ð êôõ)ùöø åüðöÿ3óùÿôö

êôüðï #ê& ñô �ïðûïèóôõ)ùöýðï #"& ôö ûð2�ðïñ% êôõ)ùöýðï #"& òù-ýöú úôñ ù êå* ùûð ýö ñòð )ôïýÿôö ñô õùû4 ùöø ýñðõ

ú÷ô�ù÷÷ø �öùõ�ýú�ô�ï÷ø ÷ý4ð )ûôü�óñï5 )ùó4ùúðï5 ñûùöï)ôûñ �öýñï5 óôöñùýöðûï5 ��ñ ù÷ïô þôû )ù)ðûï5 ð2�ý)õðöñ5 ÷ôóùÿôöï ùöü

ð-ðö )ðûïôöï ýüðöÿ3ðü �ø �öý2�ð (ûýïñ �ùöüï ôû å" êùûüï% �òùñ ýï ñòð üùñù ð÷ðõðöñ ù�ô�ñ ñð÷÷ï ñòð åüðöÿ3ðû ñô ñòð

óôõ)�ñðû5 (òô ýï ûðï)ôöïý�÷ð þôû ñòð óôöñðöñ ñð÷÷ï ñòð óôüð ôþ ñòð åïï�ýöú /úðöóø #å/ê& )÷�ï êôõ)ùöø å" #êå*&%
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67 89:; <==>?@ABC DEF GFHIJDKLDIMN OPDEMKIDQ R GO SSSSSSSST

UVW XYZ[\ ]^YX _`_ aY Wbc deYfge hijkl

m7 n6; KFHIJDFKJ opJJPINH OHFNqQ rMsFJ tpOruv SSSSSSSSSSSSSSSSSSST SSSSSSSSSSSSSSSSST[wxw yz UW{{[| kl

Y{ g}}e~�ga~Y{ U�[[ W{{[| kl

�7 86; KFHIJDFKJ orM��LNQ psFNDI�IqLDIMN rMsFJ
trp�uv Y{ g}}e~�ga~Y{ SSSSSSSSSSSSSSSSSSSSSSSSSST SSSST[wxw z�c�

�7 ����<����������� ��������� ������ �Y\[� U�z� V b¡l
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­

b«�®b`z j¯k¯° �©}}e~[�
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fg hijklmn opifjqrh is tuvu miv ouhhlmn wqgfiupt lmvqpsuxqhy

zq{ojumu|im vi }~ � tlhx�hhlim ounq �i� vi quhq ���� lrojqrqmvu|imy

wqgfiupth lmvqpsuxqh �jvqp tuvu ip rlhlmvqpopqv tuvu ls v�qg pqxqlkq tuvu tl�qpqmv spir v�q x�upuxvqp hqv is v�q �qgh lvhqjsy
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