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EFGH IJIKL ILKHKMNH J MKO P QKR GSTK JIILUJVF NU GMNKLWXUYJGM
YZTNGVJHN LUZNGM[ \ EFK ] ^_ ILUNU VUT GMNLU XZVKH NFK GXKJ U`
abGLNZJT LUZNKLHc JH J YKNFUX U` UL[JMGdGM[ NFK VUMNLUT U` JMKMNGLK XUYJGM HU JH NU JIIKJL JH J HGM[TK LUZNKL UM J FG[FKLW
TKbKT HFJLKX NLKK \ ] ^_ NFKM LUZNKH S KNOKKM XUYJGMH ZHGM[NFK eLXKLKX fULK gJHKX ELKK hefgEi ILUNUVU T P JMX JTTUO H
LKVZLHGbK JIITGVJNGUM U` bGLNZJT LUZNKLH NU VLKJNK J YZTNGWTKbKTKX FGKLJLVFj OFGTK ILUbGXGM[ Kk VGKMN YKNFU XH U` XGHWNLGSZNGM[ NFK TUVJNGUM U` NFK VKMNKL IU GMN `UL NFK NLKK \ EFK
JXbJMNJ[KH U` NFGH JIILUJVF GMVTZXK GYILUbKX LUSZHNMKHH PNFK JSGTGNj NU LUZNK S KNOKKM FKNKLU[KMKUZH XUYJGMH P JMX J
HG[MGlVJMN LKXZVNGUM GM NFK JYUZMN U` SJMXO GXNF VUMHZYKX
GM VUMNLU T NLJk V JMX GM NFK JYUZMN U` HNJNK HNULKX JN KJVF
LUZNKL UbKL KRGHNGM[ FGKLJLVF GVJT YZTNGVJHN ILUNU VUTH \

m noABpqrDAspo
EFKLK JLK NOU VUYIKTTGM[ LKJHUMH `UL XKbKTUIGM[ FGKLJLVFGVJTYZTNGVJHN LUZNGM[ ILUNUVU TH \ EFK lLHN GH NU ILUbGXK J YKJMH U`LUZNGM[ SKNOKKM FKNKLU[KMKUZH XUYJGMH NFJN Y G[FN ZHK JMj
YZTNGVJHN ILUNUVU T GMNKLMJTTj\ EFK HKVUMX P JMX IKLFJIH YULK
ILKHHGM[ P GH NFJN NFK ILUNU VUT VZLLKMNTj S KGM[ ZHKX `UL YZTNGW
VJHN LUZNGM[ UM NFK ^MNKLMKN P NFK t GHNJMVK uKVNUL vZTNGVJHN
wUZNGM[ _LUNU VU T htuvw_i xyz P GH ZMJSTK NU HVJTK O GNF NFK
KRIUMKMNGJT [LUONF U` NFK ^MNKLMKN \ tuvw_ VUYIZNKH JMX
YJGMNJGMH GNH UOM ZMGVJHN LUZNGM[ NJSTK SKNOKKM tuvw_
VJIJSTK LUZNKLH { JH NFK MZYSKL U` YZTNGVJHN VJIJSTK HZSMKNH
FJH [LUOM KRIUMKMNGJTTjP HU FJH NFK HGdK U` NFK NJSTK Y JGMW
NJGMKX JN KJVF LUZNKL \ EFGH NJS TK GH LJIGXTj [LUO GM[ NUU TJL[K
NU S K KJHGTj HNULKX JMX P ZMTKHH HUYK HUTZNGUM GH `UZMX P GN O GTT
S KVUYK GMVLKJHGM[Tj XGk VZTN `UL JMj HGM[TK FUHN NU YJGMNJGM
NFK LUZNGM[ GM`ULY JNGUM GN MKKXH NU `ZMVNGUM ILUIKLTj\ | OKTT
}MUOM HUTZNGUM NU NFGH ILUSTKY TGKH GM LKXZVGM[ NFK JYUZMN
U` GM`ULYJNGUM NFJN MKKXH NU S K HNULKX Sj LUZNGM[ ~ ������
�~ ���� ��\ EFK [UJT U` J FGKLJLVF GVJT YZTNGVJHN ILUNU VUT GH NUSZGTX J HGM[ TK XGHNLGSZNGUM NLKK JVLUHH JTT LKVKGbKLH P SZN NUXU GN GM HZVF J OJj NFJN NFK VUMNLUT GM`ULY JNGUM LK[JLXGM[
NFK NLKK GH TGY GNKX NU J IJLNGVZ TJL XUYJGM UL TKbKT \ | FGKLWJLVFGVJT HVFKYK VJM JTHU JTTUO `UL FKNKLU[KMKGNj U` YZTNGVJHN
ILUNU VUTH JN XG�KLKMN TKbKTH \

EFKLK FJbK SKKM NOU [KMKLJT OJjH ILUIUHKX NU SZGTX JFGKLJLVFGVJT YZTNGVJHN NLKK � J NLKK U` NLKKH P GM O FGVF NFK TKJ`
MUXKH U` J FG[FKLWTKbKT NLKK VJM KJVF SK NFK LUUN MU XK U`J TUOKLWTKbKT NLKK { UL NLKKH O GNFGM NLKKH P GM OFGVF J MUXK U`J F G[FKLWTKbKT NLKK JVNZJTTj VUMNJGMH J TUOKLWTKbKT NLKK \ EFKlLHN JIILUJVF OJH UMK U` NFK YUNGbJNGUMH `UL VLKJNGM[ NFKeLXKLKX fULK SJHKX ELKK ILUNU VUT hefgEi x��z \ efgE GH
J ~ ��������� ILUNU VUT P HU UMVK J SLJMVF U` NFK NLKK GH VUMW
HNLZVNKX P GN GH MUN LKYUbKX ZMNGT J TGM} `JGTZLK UVVZLH UMNFK SLJMVF UL JTT LKVKGbKLH TUOKL UM J SLJMVF �ZGN `LUY NFK
NLKK { NFGH LKXZVKH NFK VUMNLUT NLJk V LK�ZGLKX NU VUMHNLZVN JMX
YJGMNJGM NFK NLKK \ |XXGNGUMJTTjP efgE ZHKH NFK KRGHNGM[ ZMGW
VJHN LUZNGM[ NJSTK NU YJ}K GNH LUZNGM[ XKVGHGUMH { LUZNKLH XU
MUN MKKX NU YJGMNJGM J HKIJLJNK NJS TK NU TUVJNK UNFKL YZTW
NGVJHN LUZNKLH \ efgE `ZMVNGUMH HGY GTJLTj NU NFK fULK gJHKX
ELKK ILUNUVUT hfgE i x�z GM NFJN J LUZNKL O GHF GM[ NU � UGM NFK
NLKK HKMXH J � UGM LK�ZKHN NUOJLXH NFK VTUHKHN VULK \ � FKM
NFK � UGM LK�ZKHN LKJVFKH NFJN VULK UL JM UMWNLKK LUZNKL P NFK
LKVKGbGM[ LUZNKL [KMKLJNKH J � UGM JV}MUO TKX[YKMN NFJN NLJW
bKLHKH NFK LKbKLHK IJNF U` NFK � U GM LK�ZKHN JMX GMHNJMNGJNKHNFJN SLJMVF U` NFK NLKK \ ^M efgE P KbKLj VULK JMX UMWNLKKLUZNKL JTHU YJGMNJGMH JM GMNK[KL ��� ���� ��� ��\ EFK TKbKT U`KJVF VULK GH lRKX JMX NFK TKbKT U` NFK LUZNKL GH HKN Sj NFK LKWNZLMKX � U GM JV}MUO TKX[YKMN P OFGVF GH Y JL}KX O GNF NFK TKbKTU` NFK VULK UL UMWNLKK LUZNKL NFJN OJH LKJVFKX \ � FKM J TUOKLW
TKbKT VULK LKVKGbKH J � UGM LK�ZKHN JMX GN GH MUN JTLKJXj IJLNU` NFK YZTNGVJHN NLKK P GN YZHN � UGM NU J FG[FKLWTKbKT VULK P JMXXUKH HU GM NFK HJYK OJj Sj HKMXGM[ J � UGM LK�ZKHN NUOJLXH
NFK MKRN F G[FKHN VULK \ EFK � UGM LK�ZKHN GH Y JL}KX O GNF NFK
TKbKT U` NFK VULK `UL O FGVF GN GH GMNKMXKX { G` GN LKJVFKH J SLJMVFU` NFK NLKK U` NFJN TKbKT UL FG[FKL P NFKM NFK � UGM JV}MUO TKX[WYKMN GH Y JL}KX O GNF NFJN TKbKT JMX SZGTXH J SLJMVF U` NFJNTKbKT SJV} NU NFK HKMXKL \ ^` NFK LK�ZKHN LKJVFKH J TUOKLWTKbKTSLJMVF P NFJN SLJMVF SLKJ}H NU JTTUO `ULYJNGUM U` NFK FG[FKLW
TKbKT SLJMVF \ ^N GH NF GH TJSKTGM[ JMX SLKJ}GM[ YKVFJMGHY NFJNKMHZLKH NFJN efgE LKYJGMH TUUI `LKK \
^` GN OKLK IUHHGSTK NU XKlMK KJVF TU[GVJT TKbKT U` VULK JHJM JVNZJT TKbKT U` J FGKLJLVFjP GN OUZTX SK JM HGYITK NJH}NU VLKJNK HZVF J NLKK \ ]UOKbKL P S UNF efgE JMX ]_^v x�z P

J HGY GTJL VUMHNLZVNGUM `UL _ ^v x� P �z P HZ�KL GM FGKLJLVFGVJT
JIITGVJNGUM `LUY NFK `JVN NFJN GN GH bKLj XGk VZTN NU VUYK ZIO GNF J FGKLJLVFGVJT ITJVKYKMN U` VULKH UL w_H O GNFUZN KRNKMW
HGbK }MUO TKX[K U` NFK MKNOUL} NUIU[LJIFj JMX NFK LKVKGbKLHKN \ EFGH NjIK U` F GKLJLVFj JTHU HZ�KLH `LUY NFK `JVN NFJN
GN GH FUYU[KMKUZH { GN XUKH MUN KJHGTj ILUbGXK `UL YZTNGVJHNILUNU VUTH UL XUYJGMH U` UNFKL NFJM efgE UL _^v P KRVKIN JH
TKJ` MUXKH U` NFK NLKK \
v UHN F GKLJLVFGVJT ILUIUHJTH NFKLK`ULK ZHK NFK HKVUMX



YKNFUX JMX VUMHNLZVN J NLKK `LUY XUYJGMH NFJN VUMNJGM NLKKH
NFKYHKTbKH \ �MXKL NF GH NjIK U` F GKLJLVF GVJT HVFKYK P J HGM[TK
QJN LUZNGM[ ��� ��� GH XGbGXKX GMNU HKbKLJT MUMWUbKLTJIIGM[ ���
� ����P KJVF U` O FGVF LZMH GNH UOM GMNKLMJT LUZNGM[ ILUNU VUT \EFKHK XUYJGMH JLK VUMMKVNKX JMX IJV}KNH JLK LUZNKX SKNOKKM
NFKY Sj JMUNFKL LUZNGM[ ILUNUVUT JN NFK FG[FKL TKbKT \ � JVF
YKYSKL MUO LUZNKH IJV}KNH UMTj NU HZSMKNH GM GNH XUYJGM P
JMX NU LKJVF HZSMKNH GM UNFKL XUYJGMH KJVF YKYSKL HKMXH
IJV}KNH NU NFK GMNKL`JVK U` NFK FG[FKL TKbKT U` NFK FGKLJLVFjPO FGVF `ULOJLXH NFK IJV}KNH NU NFK JIILUILGJNK XUYJGMH \ EFK
KMX LKHZ TN GH NFJN KJVF YKYSKL UMTj FJH NU }KKI LUZNKH NU NFK
HZSMKNH GM GNH XUYJGM P LKHZ TNGM[ GM HYJTTKL LUZNGM[ NJSTKH JMX
TUOKL UbKLFKJX \ EFGH YKNFUX HNGTT VLKJNKH J HGM[TK HIJMMGM[NLKK { JN NFK FG[FKHN TKbKT GN JIIKJLH JH J NLKK U` XUYJGMH \] GKLJLVFGVJT tuvw_ h]tuvw_i x��z XGbGXKH NFK VZLWLKMN QJN LUZNGM[ LK[GUM GMNU XGHIJLJNK IJLNH JMX JHHG[MH KJVF
J ZMG�ZK MJYK \ tuvw_ GH NFKM ZHKX O GNF GM KJVF LUZNGM[
XUYJGM `UL �� ������� ��� LUZNGM[ JMX SKNOKKM KJVF LK[ GUM `UL�� ������� ��� LUZNGM[ \ t JNJ IJV}KNH NLJbKT MULYJTTj O GNFGM JXUYJGM P SZN JLK KMVJIHZTJNKX `UL LUZNGM[ SKNOKKM XUYJGMH
NU ILKbKMN NFK IJV}KN `LUY SKGM[ ILU VKHHKX JH J MJNGbK XJNJIJV}KN P O FGVF VUZTX LKHZ TN GM XZITGVJNK IJV}KNH S KGM[ XKW
TGbKLKX NU FUHNH \ ]UOKbKL P NFK KMVJIHZTJNKX IJV}KNH Y G[FNNLJbKLHK NFK HJYK TGM}H JH ZMKMVJIHZTJNKX IJV}KNH { NFGH GH JOKJ}MKHH S KVJZHK KbKLj YZTNGVJHN ILUNUVUT NLGKH NU ILKbKMNXJNJ IJV}KN `LUY SKGM[ HKMN YZTNGI TK NGY KH JVLUHH NFK HJYK
TGM} \ ^M `JVN P GM NFK OULHN VJHK P GN GH I UHHGS TK NU FJbK J XZWITGVJNK IJV}KN `UL KbKLj TKbKT U` NFK FGKLJLVFj GM NF GH HVFKYK \]tuvw_ JTHU GMNLUXZVKH JXXGNGUMJT MKNOUL} NLJk V Sj XZW
ITGVJNGM[ NFK ZMGVJHN LUZNGM[ \ |H YJMj YULK LUZNKLH S KVUYK
YZTNGVJHN VJIJSTK P NFK ZMGVJHN JMX YZTNGVJHN NUIU[LJIFGKH GM
NFK ^MNKLMKN VUMbKL[K P JMX NFK HKIJLJNK LUZNGM[ IKL`ULYKX Sjtuvw_ SKVUYKH JM ZMMKVKHHJLj SZLXKM UM MKNOUL} SJMXW
O GXNF \

�ZHN JH ZHGM[ HFJLKX NLKKH JTTUOKX LKXZVNGUM GM LUZNKL
HNJNK JMX GM VUMNLUT NLJk V `UL J QJN LUZNGM[ XUYJGM P ZHGM[
HFJLKX NLKKH LKXZVKH LUZNKL HNJNK JMX VUMNLUT NLJk V GM J FGW
KLJLVFGVJT HVFKYK \ EFKLK JLK UNFKL VUYIKTTGM[ LKJHUMH NU
ZHK HFJLKX NLKKH JN J FG[FKL F GKLJLVFGVJT TKbKT \ t UYJGMH JLKLKTJNGbKTj HNJNGV P JMX LZMMGM[ J HKIJLJNK ZMGVJHN LUZNGM[ ILUWNU VUT S KNOKKM NFKY VJM VUMHZYK SJMXO GXNF ZMMKVKHHJLGTj\
tUYJGMH JLK JTHU [KMKLJTTj VUMMKVNKX Sj `KOKL F G[FKLWHI KKX
TGM}H P O FGVF LKXZVKH NFK GMFKLKMN HFJLKXWNLKK ILUSTKY U` TGM}
VUM[KHNGUM \ w KVU[MGdGM[ NFKHK S KMKlNH P NFK ^tvw OUL}GM[
[LUZI U` NFK ^�E� FJH S KKM XKbKTUI GM[ J HFJLKXWNLKK P F GKLWJLVFGVJT ILUNUVU T VZLLKMNTj VJTTKX NFK gULXKL �JNKOJj vZTW
NGVJHN _LUNUVUT hg�v_i x��z \ | TUM[ O GNF NFK vZTNGVJHN |XW
XLKHH �KN fTJGY ILUNU VUT hv|�fi x�z P g�v_ ILUIUHKH J
YKVFJMGHY `UL SZGTXGM[ JHHU VGJNGM[ [LUZIH U` YZTNGVJHN JXW
XLKHHKH O GNF IJLNGVZTJL XUYJGMH JMX NFKM SZGTXGM[ J HGM[TK
TKbKT NLKK U` XUYJGMH NU NFK XUYJGM JHHU VGJNKX O GNF NFJN YZTWNGVJHN JXXLKHH \ | H U` NF GH O LGNGM[ P NFGH ILUIUHJT KR GHNH UM Tj
JH J XLJ`N XU VZYKMN P JMX MU ILUU` U` VULLKVNMKHH UL ILUU` U`
TUUI `LKKXUY GH JbJGTJSTK \EFGH IJIKL ILKHKMNH J MKO ILUNUVUT VJTTKX NFK ] ^_ ILUNUW
VU T h] ^_i NFJN ZHKH efgE JH NFK GMNKLWXUYJGM LUZNGM[ ILUW
NU VUT GM J FGKLJLVFj NFJN VJM GMVTZXK JMj YZTNGVJHN LUZNGM[
ILUNU VUT JN NFK TUOKHN TKbKT \ EFK [UJT U` ]^_ GH NU ILUb GXK FGWKLJLVFGVJT YZTNGVJHN LUZNGM[ JN J FG[FTj LKXZVKX VUHN GM NKLYH
U` MKNOUL} NLJk V JMX HNULJ[K LK�ZGLKYKMNH JN LUZNKLH \ EFK
]^_ ILUNU VUT GMNLU XZVKH NFK GXKJ U` J ����	�� ��	 ��� huw i
NFJN GH `ULYKX Sj JTT S ULXKL LUZNKLH U` J XUYJGM UIKLJNGM[
GM VUMVKLN NU JIIKJL JH J HGM[TK LUZNKL GM NFK FG[FKLWTKbKTNLKK \ u GLNZJT LUZNKLH ILUbGXK J VUMbKMGKMN TKbKT U` JSHNLJVNUM JMX KMFJMVKX LUSZHNMKHH P O FGTK ILUb GXGM[ J XJNJ XKTGbKLj

HKLbGVK NFJN XUKH MUN XZITGVJNK IJV}KNH UbKL JMj TGM} \ | XUWYJGM VJM ZHK JMj YZTNGVJHN ILUNUVUT GMNKLMJTTj OFGTK JVNGM[
JH J bGLNZJT LUZNKL UM NFK FG[FKLWTKbKT NLKK \ efgE GH ZHKXNU LUZNK S KNOKKM JVNZJT JMX bGLNZJT LUZNKLH JN J FG[FKL TKbKTGM NFK YZTNGVJHN LUZNGM[ FGKLJLVFjP JMX G` YULK FGKLJLVFGW
VJT TKbKTH JLK LK�ZGLKX P JM efgE XUYJGM VUMNJGM GM[ bGLNZJTLUZNKLH VJM GNHKT` S K YJXK GMNU J bGLNZJT LUZNKL `UL J FG[FKLWTKbKT NLKK \ |XXGNGUMJT `ZMVNGUMJTGNj [ GbKH ] ^_ NFK UINGUM NUJTTUO J VUMbKMGKMN JMX Kk VGKMN YKNFUX U` VKMNKL IUGMN TU VJWNGUM 
 \ ] ^_ �H `ZMVNGUMJTGNj VUYKH ILGYJLGTj NFLUZ[F NFK UIKLW
JNGUM U` J XUYJGM �H SULXKL LUZNKLH P JMX GH NFKLK`ULK JYKMJSTK
NU KJHj XKITUjYKMN Sj JTG[MGM[ NFK YZTNGVJHN XUYJGMH O GNF
KR GHNGM[ XUYJGMH \ ] ^_ JTOJjH JNNKYINH NU YJGMNJGM HFULN
IJNFH Sj VFUUHGM[ NFK SULXKL LUZNKL O GNF NFK HFULNKHN IJNF
NU NFK VKMNKL IUGMN NU ILUbGXK VUMMKVNGbGNj `UL NFK KMNGLKXUYJGM \ �ZLNFKLYULK P ] ^_ JTHU ILUb GXKH JXXGNGUMJT LUSZHNWMKHH JN NFK FG[FKHN TKbKT Sj LKI TJVGM[ J HGM[ TK VKMNKL IUGMNU` NFK HFJLKX NLKK O GNF HKbKLJT LUZNKLH NFJN UIKLJNK NU[KNFKLGM J XGHNLGSZNKX `JHF GUM JMX VJM NUTKLJNK `JGTZLK \ ]^_ JTHU
ILUbGXKH J IUHHGS TK `LJYKOUL} `UL VKMNKLWIUGMN TU VJNGUM XGHWNLGSZNGUM JN J XUYJGM TKbKT \EFK MKRN HKVNGUM XKHVLGS KH NFK VUMHNLZVNGUM JMX UIKLJW
NGUM U` bGLNZJT LUZNKLH JMX FUO NFKj JLK ZHKX NU SZGTX J
HGM[ TK TKbKT U` F GKLJLVFj\ �KVNGUM � XKNJGTH ] ^_ �H LKVZLHGbKJIITGVJNGUM U` efgE NU VLKJNK J YZTNGWTKbKT F GKLJLVFGVJT NLKKJMX YKVFJMGHY H `UL VKMNKLWTU VJNGUM XGHNLGSZNGUM \ �KVNGUM �
ILKHKMNH JM KRJYITK U` FUO ]^_ XGHNLGSZNKH VKMNKLWIUGMN GMW
`ULY JNGUM JMX SZGTXH J FGKLJLVF GVJT NLKK \ �KVNGUM � U�KLH J
ILUU` U` ] ^_ �H VULLKVNMKHH \
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EFK VULLKVN UI KLJNGUM U` efgE GH MUN XKIKMXKMN UM NFK ULW
XKL GM OFGVF YKHHJ[KH JLK LKVKGbKX JN NFK LUZNKL P NFUZ[FNFK LKHZTNGM[ YZTNGVJHN NLKK YJj XG�KL GM HFJIK `LUY J NLKK
ILUXZVKX Sj J XG�KLKMN ULXKLGM[ U` YKHHJ[KH \ EFGH ILUIKLNj
JTTUO H ZH NU UIKLJNK JM KMNGLK XUYJGM HZVF NFJN GN VJM JVVKIN
NFK HJYK GMIZN YKHHJ[KH JH JM efgE LUZNKL JMX ILUXZVK
VULLKVN P G` MUN JTOJjH GXKMNGVJT P UZNIZN \ gj VJLK`ZTTj UL[JW
M GdGM[ NFK ������ ��	 ����hgw � NFUHK LUZNKLH NFJN XKlMK
NFK KX[K U` NFK XUYJGM JMX aHI KJ}c NFK ILUNU VUT U` SUNF NFK
GMNKLMJT JMX KRNKLMJT XUYJGMHi P NFK GMIZN JLLGbGM[ UM NFK KRWNKLMJT GMNKL`JVKH VJM SK ILU VKHHKX VU TTKVNGbKTj GM HZVF J OJjNFJN NFK UZNIZN U` NFK bGLNZJT LUZNKL VJM HGYZTJNK NFK UZNIZNU` J HGM[TK LUZNKL GM I TJVK U` NFK XUYJGM \ EFGH UL[JMGdJNGUM
NZLMH UZN NU S K bKLj HGYITK \ �UL KJVF YZTNGVJHN [LUZI P UMK
SULXKL LUZNKL GH HKTKVNKX NU SK NFK ��� ������� `UL NFK [LUZI \
EFGH HKTKVNGUM VJM SK XjMJY GV P O GNF JTT S ULXKL LUZNKLH J[LKKW
GM[ Sj VUYYZMGVJNGM[ UbKL JM |TTWgULXKLWwUZNKLH h|gw iGMNKLMJT YZTNGVJHN JXXLKHH P UL GN VJM SK ILKWVUMl[ZLKX \ | TT
UNFKL SULXKL LUZNKLH P VJTTKX �	 ��������� ��	 ���� P `ULOJLX JTT
bGLNZJT LUZNKL VUMNLU T NLJk V NU NFK VUMNLUTTKL P O FGVF }KKIHJTT HNJNK `UL NFK bGLNZJT LUZNKL JMX HKMXH GMHNLZVNGUMH SJV}NU NFK SULXKL LUZNKLH \ EFK VUMNLU TTKL VJM VUYYZMGVJNK O GNF
NFK SULXKL LUZNKLH UbKL GMXGbGXZJT Ef_ VUMMKVNGUMH NU GMHZLKNFJN VUMNLUT YKHHJ[KH JLK MUN TUHN P UL UbKL NFK |gw JXXLKHHZHGM[ HUYK LKTGJSTK YZTNGVJHN ILUNUVU T \ | HGYITK JMJTU[j
VJM SK XLJOM SKNOKKM JM efgE LUZNKL JMX JM efgE bGLWNZJT LUZNKL � J MULYJT LUZNKL }KKIH JTT NFK LUZNGM[ HNJNK JMX
HKMXH YKHHJ[KH NU GNH MKG[FSULH bGJ [GbKM GMNKL`JVKH { J bGLNZJT
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LUZNKL VUMNLUTTKL }KKIH JTYUHN JTT NFK LUZNGM[ HNJNK JMX VUYW
YZMGVJNKH O GNF GN MKG[FSULH bGJ [GbKM SULXKL LUZNKLH \ EFKUMTj HNJNK NFJN HZSULXGMJNK LUZNKLH YJGMNJGM GH NFKGL UOM
TGHN U` UMWNLKK GMNKL`JVKH HU NFJN NFKj VJM `ULOJLX XJNJ JH GN
JLLGbKH O GNFUZN GN [UGM[ NFLUZ[F NFK VUMNLUTTKL \ EFK HZSULXGWMJNK LUZNKLH XU MUN VFJM[K JMj HNJNK UM NFKGL UOM \ eMTj NFK
VUMNLU TTKL Y J}KH HNJNK VFJM[KH JMX MUNGlKH NFK HZSULXGMJNKH
O FKM NU VFJM[K NFKGL HNJNK \
� FKM J bGLNZJT LUZNKL GH IJLN U` NFK NLKK P NFK VUMNLUTTKLHKTKVNH O FGVF HZSULXGMJNK O GTT HKLbK JH NFK �� �� ��	 ��� NU VUMW

MKVN NFK XUYJGM NU GNH IJLKMN UM NFK FG[FKLWTKbKT HFJLKX NLKK PJMX JTOJjH VFUUHKH `UL NF GH LU TK NFK SULXKL LUZNKL O GNF NFK
HFULNKHN IJNF NU NFK [GbKM VKMNKL IU GMN \ �KTKVNGM[ NFK KR GN
LUZNKL GM NFGH OJj FKTIH YJGMNJGM HFULN IJNFH `LUY TUOKL
NU FG[FKL TKbKTH \ EFK VUMNLUTTKL VFUUHKH NFK KR GN LUZNKL SjHKMXGM[ J YKHHJ[K JH}GM[ KJVF gw NU �ZKLj GNH LUZNGM[ NJSTK
`UL NFK XGHNJMVK NU J HIKVGlKX JXXLKHH P JMX NFKM VFUUHKH NFK
gw O GNF NFK HFULNKHN LKIULNKX XGHNJMVK JH NFK KR GN LUZNKL \
gULXKL LUZNKLH NFJN FJbK UMWNLKK TGM}H `UL J IJLNGVZTJL [LUZIUZNHGXK NFK bGLNZJT LUZNKL YZHN � UGM NFK HJYK YZTNGVJHN JXWXLKHH GMNKLMJTTj\ EFGH OJjP OFKM XJNJ GH LKVKGbKX `LUY UZNHGXKNFK uw P GN GH `ULOJLXKX JVLUHH NFK GMNKLMJT YZTNGVJHN XUYJGM
NU UNFKL SULXKL LUZNKLH JMX NFKM UMNU NFK UNFKL TGM}H JNW
NJVFKX NU NFK bGLNZJT LUZNKL \ tJNJ QUO H � ZHN JH GN XUKH UM JHGM[TKWTKbKT HFJLKX NLKK \ EFK JVNZJT GMNKLMJT UIKLJNGUM U` NFK
bGLNZJT LUZNKL O GTT XG�KL XKIKMXGM[ UM NFK GMNKLMJT YZTNGVJHNILUNU VUT ZHKX \ �UZLVKWLUZNKX ILUNU VUTH P HZVF JH tuvw_
JMX _^vWtv P ZHK LKbKLHK IJNF `ULOJLXGM[ VFKV}H NU JVVKINUL XLUI J IJV}KN \ t JNJ YJj JLLGbK JMX SK XGHNLGSZNKX `LUYXG�KLKMN gwH NFJM NFUHK NFJN IJHH NFK LKbKLHK IJNF `ULOJLXWGM[ hw_� i VFKV}H \ ^M NFKHK VJHKH P HUYK XJNJ IJV}KNH Y G[FN
MKKX NU SK KMVJIHZTJNKX JMX `ULOJLXKX NU NFK VULLKVN SULXKL
LUZNKL `UL XGHNLGSZNGUM GMNKLMJTTj HU NFJN NFK w_� VFKV}H JLK
IJHHKX \ �FJLKX NLKK ILUNU VUTH P HZVF JH _ ^v W�v JMX fgE VJM
ZHK OFJNKbKL VULK XGHHKY GMJNGUM YKVFJMGHY NFKj VFU UHK GMW
NKLMJTTjP JMX NFK SULXKL LUZNKLH VJM VUMMKVN UL HKMX XGLKVNTj
NU VULK UL w_ JH MKKXKX \ �UL efgE P NFK SULXKL LUZNKLH
NFKYHKTbKH VJM SK ZHKX JH VULKH P O GNF NFK KRGN LUZNKL HKLbWGM[ JH J TKbKT NOU VULK JMX JTT UNFKL gwH JH TKbKT UMK VULKH \EFGH OJjP NFK GMNKLMJT LUZNKLH VJM SK ILKWVUMl[ZLKX NU VUMW
NJVN JMj gw JH J VULK P JMX NFK NLKK `ULYKX `LUY NFKLK JH
LK�ZGLKX \ EFGH GH GTTZHNLJNKX VTKJL Tj GM �KVNGUM � \� \
EFKLK JLK JXbJMNJ[KH JMX XGHJXbJMNJ[KH NU NFK bGLNZJTLUZNKL JIILUJVF \ f TKJLTjP J YKHHJ[K JLLGbGM[ JN J SULXKLLUZNKL MKKXH NU NLJbKT NU NFK VUMNLUTTKL JMX NFK LKI Tj LKNZLMKXSK`ULK NFK HZSULXGMJNK VJM LKI Tj `UL NFK uw \ EFGH GMVLKJHKH

NFK LKHIUMHK TJNKMVj U` NFK b GLNZJT LUZNKL \ �UL JM efgE
bGLNZJT LUZNKL P NFK YJRGYZY GMVZLLKX XKTJj O GTT NFK NO GVK
NFK LUZMX NLGI NGY K `LUY NFK LKVKGbGM[ gw NU NFK VUMNLUTTKLhJH NFK VUMNLU T YKHHJ[K GH `ULOJLXKX JMX JM JMHOKL LKVKGbKXiPITZH NFK YJRGYZY LUZMX NLGI NGY K `LUY NFK VUMNLUTTKL NU
NFK `ZLNFKHN SULXKL LUZNKL hG` NFK VUMNLU TTKL MKKXH NU �ZKLj
NFK HZSULXGMJNKH NU LKVKGbK LUZNGM[ XGHNJMVK GM`ULY JNGUM i\� FGTK NF GH TJNKMVj [LUO H JH NFK XUYJGM HGdK GMVLKJHKH P NFKLK
GH J HGYITK NLJXKWU� SKNOKKM SJMXO GXNF JMX TJNKMVj NFJN
Y G[FN FKTI \ �JVF NGYK J SULXKL LUZNKL LKVKGbKH J YKHHJ[KTG}KTj NU VJZHK NFK VUMNLUTTKL NU GHHZK J LK�ZKHN `UL LUZNGM[
GM`ULY JNGUM P NFJN SULXKL LUZNKL VJM NLJMHY GN NFK JXXLKHH NU
S K TUU}KX ZI UM NFK |gw JXXLKHH JH GN `ULOJLXH NFK VUMNLUT
YKHHJ[K \ � FKM NFK VUMNLUTTKL LKVKGbKH NFK VUMNLU T YKHHJ[K PGN NFKM MKKXH UMTj NU OJGN `UL NFK LKITGKH JMX XUKH MUN FJbKNU HKMX UZN J LK�ZKHN GNHK T` { ZMMKVKHHJLj LKI TGKH VJM � ZHN S K
XLUIIKX \ EFGH O GTT TUOKL NFK TJNKMVj NU NO GVK NFK LUZMX NLGI
NGY K `LUY NFK LKVKGb GM[ gw NU NFK VUMNLUTTKL P ITZH J NGY K TKHHNFJM UL K�ZJT NU NFK YJRGYZY NGYK `LUY NFK LKVKGbGM[ gw

NU JMj UNFKL gw ITZH NFK YJRGYZY NGYK `LUY JMj gw NU
NFK VUMNLU TTKL \
EFK UNFKL XGHJXbJMNJ[K U` J bGLNZJT LUZNKL HKN ZI GH NFJNNFK UbKLJTT IJNFH NLJbKLHKX Sj J TGM} VJM SK YJXK YZVF TUM[KLSj NFK MKKX NU NLJbKLHK J bGLNZJT LUZNKL \ ^` J VUMMKVNGUM NU JVKMNKL IUGMN KMVUZMNKLH J b GLNZJT LUZNKL P NFKM NFK IJNF MKKXHNU NLJbKLHK NFK uw P KbKM G` J HFULN IJNF GH JbJGTJS TK \ | H JMKRJYITK U` NFGH P TU U} JFKJX NU � G[ZLK � hSi JMX JHHZYK NFJN

HUYK ZMXLJOM LUZNKL UMK FUI `LUY LUZNKL � JMX UZNHGXK
NFK uw OJMNH NU � UGM NFK YZTNGVJHN [LUZI JN NFK VKMNKL IUGMN
HFUOM \ gKVJZHK NFK uw FJH VFUHKM NFK SULXKL LUZNKL � NU
VUMNJVN NFK IJLKMN P NFK IJNF `UL UZL GY J[GMJLj LUZNKL O GTT [U
UMK FUI NU � P NFLKK FUIH GMNKLMJTTj NU � P JMX NOU YULK FUIH
NU NFK VKMNKL IUGMN \ EFGH O GTT U VVZL KbKM NFUZ[F NFKLK GH JHFULNKL IJNF NU NFK VKMNKL IU GMN `UL UZL GY J[GMJLj LKVKGbKLNFJN JbUGXH NLJbKLHGM[ NFK bGLNZJT LUZNKL \ EFGH HKKY H NU SKJ ILUSTKY O GNF JMj HFJLKX NLKK FGKLJLVF GVJT ILUNUVUT { JH J
IJLNGVZTJL XUYJGM YJj FJbK UMTj UMK IJLKMN UM NFK HFJLKXNLKK P HUYK LKVKGbKLH O GNF GM NFK XUYJGM UL VUMMKVNGM[ NFLUZ[FNFK XUYJGM O GTT FJbK OULHK IJNFH NFJM NFKj Y G[FN FJbK GM JQJN LUZNGM[ HVFKYK \ EFGH GH NFK XKHG[M NLJXKU� � TUOKL HNJNK
JMX TUOKL VUMNLUT UbKLFKJX GM KRVFJM[K `UL TUM[KL IJNFH P � ZHNJH Y G[FN S K GMNZ GNGbKTj KRIKVNKX Sj VFJM[GM[ `LUY J HUZLVK
NLKK NU HFJLKX NLKK \ EFK JVNZJT XKTJj GMVZLLKX Sj NFK TUM[KL
IJNFH GH XKI KMXKMN UM NFK MKNOUL} NUIU[LJIFjP NFUZ[F GN
JIIKJLH NFJN NFK XG�KLKMVK SKNOKKM J HUZLVK NLKK JMX HFJLKX
NLKK Y G[FN MUN S K JH HG[MGlVJMN JH GMNZ GNGbKTj KRIKVNKX \� FGTK ZHGM[ bGLNZJT LUZNKLH VJM GMVLKJHK � UGM TJNKMVj JMXNLJMHY GHHGUM XKTJjH P NFKHK JLK }MUOM XKHG[M NLJXKWU�H NU
[JGM NFK SKMKlNH NFJN bGLNZJT LUZNKLH VJM SLGM[ \ u GLNZJT
LUZNKL ILUbGXK J VUMbKMGKMN TKbKT U` JSHNLJVNGUM GM SZGTXGM[FGKLJLVFGVJT ILUNUVU TH \ v JMj ILUNU VUTH KR GHN NFJN ILUbGXKQJN YZTNGVJHN LUZNGM[ JMX NFKLK GH HG[MGlVJMN KRIKLGKMVK O GNF
NFKHK ILUNUVU TH \ � HGM[ bGLNZJT LUZNKLH JTTUO H NFKHK ILUNUVUTHNU S K ZHKX GM JM GMNKLWXUYJGM LUTK O GNFUZN HG[MGlVJMN YUXGlW
VJNGUM \ |XXGNGUMJTTjP bGLNZJT LUZNKLH VJM SK VUMl[ZLKX JH XKWHGLKX UM J IUTGVj SJHGH { NFK XUYJGMH NFJN JLK LUZNKX SKNOKKM
JLK VUMl[ZLKX YJMZJTTj LJNFKL NFJM JZNUYJNGVJTTj\ � FGTK
NF GH GYIUHKH J HYJTT SZLXKM GM VUMl[ZLJNGUM GN HFUZTX MUN
S K KRVKHH GbK P JH YUHN UL[JMGdJNGUMH JLK `Z TTj JOJLK U` NFKGLXUYJGM SUZMXJLGKH JMX OFKLK NFK SULXKL LUZNKLH JLK \ EFGH
VJM SK J YJ� UL S KMKlN JH NFK bGLNZJT LUZNKL VJM SK YJXK NUZHK IUTGVjWSJHKX ZMGVJHN LUZNGM[ HVFKYK P HZVF JH g�_ x� z P NU
LUZNK NU UNFKL XUYJGMH \ EFK HVFKYK GH JTHU QKRGSTK KMUZ[F
NU JTTUO `UL bGLNZJT LUZNKLH O GNFGM bGLNZJT LUZNKLH G` MKVKHWHJLj\ EFGH VJM SK ZHKX `UL JH YJMj TKbKTH U` FGKLJLVFj JHMKKXKX UL XKHGLKX P JH XKYUMHNLJNKX GM �KVNGUM � \ � GMJTTjP
ZHK U` bGLNZJT LUZNKLH VJM HG[M GlVJMNTj LKXZVK NFK JYUZMN U`HNJNK YJGMNJGMKX Sj LUZNKLH JMX NFK JYUZMN U` VUMNLU T NLJk V
SKNOKKM NFKY P XKIKMXGM[ UM OFJN LUZNGM[ ILUNUVUT GH ZHKX
SKNOKKM XUYJGMH \ EU NFGH KMX OK ILUIUHK ZHGM[ efgE JH
NFK GMNKLWXUYJGM LUZNGM[ ILUNUVUT \

 �m ���� C@ Co noA�B	qp
Cso BprAso� �BpAp Dp �

efgE FJH HKbKLJT ILUIKLNGKH NFJN YJ}K GN J [UUX VJMXGXJNK`UL ZHK JH JM GMNKLWXUYJGM LUZNGM[ ILUNU VU T \ gKHGXKH S KGM[
ILUbKM VULLKVN JMX TU UI `LKK JN JTT NGY KH P efgE LKTGKH XGWLKVNTj UM NFK ZMGVJHN LUZNGM[ ILUNUVUT ZHKX NU LUZNK SKNOKKM
XUYJGMH P HU NFJN IUTGVjWSJHKX LUZNGM[ HZVF JH g�_ VJM SK
ZHKX \ efgE GH JTHU J bKLj HGYITK ILUNU VUT P JMX VJM SK KJHGTjLKILKHKMNKX Sj J lMGNK HNJNK YJVFGMK JH HFUOM GM � G[ZLKH �
JMX � \ ^M NFKHK l[ZLKH P NFK IUHHGSTK NLJMHGNGUMH JLK YJL}KX
O GNF NFK NjIK U` YKHHJ[K NFJN VJZHKH NFK NLJMHGNGUM UM NUI
JMX NFK NjIK U` YKHHJ[KH NFK LUZNKL KY GNH SK`ULK VFJM[GM[
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� G[ZLK � � efgE HNJNK NLJMHGNGUMH `UL J VULK LUZNKL \

HNJNK UM NFK SUNNUY U` NFK NLJMHGNGUM TJS KT \ EFK GNJTGV � �� �
JMX � GMXGVJNK O FKNFKL NFK TKbKT U` NFK LKVKGbKX YKHHJ[K GHU` TU[GVJT TKbKT TUOKL P K�ZJT NU UL FG[FKL NFJM NFJN U` NFKLKVKGbKL { J VUYYJ YKJMH JMj U` NFK TGHNKX TKbKTH \ �MXKL MULW
YJT UI KLJNGUM P Sj OFGVF OK YKJM GM NFK JSHKMVK U` MKNOUL}
IJLNGNGUMH P KJVF efgE LUZNKL GH GM UMK U` UM Tj HGR HNJNKH P
JMX NFKLK JLK UMTj `UZL NjIKH U` YKHHJ[KH LKTJNKX NU NFK VUMW
HNLZVNGUM JMX XKHNLZVNGUM U` NFK NLKK \ �JVF LUZNKL JTHU HKMXH
I KLGUXGV }KKIWJTGbK YKHHJ[KH NU GNH IJLKMN NU KMHZLK NFJN NFKTGM} GH JTGbK JMX NFJN NFK HNJNK S KNOKKM LUZNKLH GH VUMHGHNKMN \EFK YKHHJ[KH NFKYHKTbKH JLK bKLj HYJTT P NFK TJL[KHN VUMNJGMWGM[ NOU GMNK[KLH LKILKHKMNGM[ NFK YKHHJ[K NjIK JMX YKHHJ[K
TKbKT JMX NFLKK ^_ JXXLKHHKH LKILKHKMNGM[ NFK YKHHJ[K HUZLVK PNFK YKHHJ[K ULG[GMJNUL hG` NFK HUZLVK GH `ULOJLXGM[ J YKHHJ[Ki
JMX NFK VULK `UL OFGVF NFK YKHHJ[K GH XKHNGMKX \ EFGH GH ��
SjNKH U` GM`ULY JNGUM P JMX YUHN YKHHJ[KH JLK HYJTTKL { Y JMj
VUMHGHN U` UMTj HGR SjNKH U` VUMNLUT GM`ULY JNGUM \
^MNKLMJTTjP KJVF efgE LUZNKL MKKXH NU }KKI bKLj TGNNTKHNJNK `UL KJVF YZTNGVJHN [LUZI � NOU GMNK[KLH LKILKHKMNGM[

NFK LUZNKLH HNJNK JMX TKbKT { NFK JXXLKHH JMX GMNKL`JVK UbKLOFGVF NU LKJVF NFK IJLKMN LUZNKL JMX P G` J VULK P JM GMNK[KL
LKILKHKMNGM[ NFK TKbKT U` NFK IJLKMN { J TGHN U` JXXLKHHKH U`VULKH O FGVF O GTT bJLj GM HGdK XKIKMXGM[ UM NFK HVFKYK ZHKXNU XGHHKY GMJNK VULK GM`ULYJNGUM JMX J HGM[TK JXXLKHH U` NFK
VZLLKMN VULK { J TGHN U` NFK TKbKT P JXXLKHH JMX GMNKL`JVK `UL KJVFVFGTX XGLKVNTj JNNJVFKX NU NFK LUZNKL JMX JM GMNK[KL `UL KJVF
VFGTX NU NLJV} }KKIWJTGbK YKHHJ[KH { JMX UMTj NOU NGYKLH `UL[KMKLJNGM[ LKNLJMHY GHHGUMH JMX NU NLJV} }KKIWJTGbK YKHHJ[KH \
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� G[ZLK � � ^MNKLGUL efgE uGLNZJT wUZNKL eIKLJNGUM

|HHZY GM[ `UZL SjNK ^_ JXXLKHHKH JMX HGM[ TK SjNK GMNK[KLH `UL
GMNKL`JVK TJS KTH JMX `UL NLJV}GM[ TKbKTH P J VULK O GNF lbK VFGTWXLKM JMX J TGHN U` lbK IUHHGS TK VULKH hJ LKJHUMJSTK bJTZK ZMXKLNFK VULK HVFKYK GM OFGVF KJVF SULXKL LUZNKL GH JM efgE
VULKi O GTT NFKLK`ULK MKKX UMTj �� SjNKH U` HNULJ[K JMX NOU
NGYKLH `UL NFJN [LUZI P MUN VUZMNGM[ HZVF NF GM[H JH IUGMNKLH
`UL NFK HNULJ[K XJNJ HNLZVNZLKH \ EFK HNJNK NFJN NFK VUMNLU TTKL
U` JM efgE bGLNZJT LUZNKL OUZTX MKKX NU YJGMNJGM GH HGY GWTJLTj HY JTT \ ^MHNKJX U` Y JGMNJGMGM[ VFGTXLKM SJHKX UM NFKGL
^t JMX GMNKL`JVK P NFK VUMNLU TTKL OUZTX JTHU MKKX NU YJGMNJGM
OFGVF SULXKL LUZNKL OJH IJLKMN NU NFK VF GTX \ EFGH OUZTX
JXX UMTj UMK SjNK P [GbKM J TGHN U` SULXKL LUZNKL JXXLKHHKHJN `UZL SjNKH KJVF SZN ZHJSTK Sj JTT [LUZIH P NFJN NFK HGM[TK
SjNK VUZTX SK ZHKX NU GMXKR \ ^M JXXGNGUM P NFK IJLKMN GMNKLW
`JVK MKKXH NFK HJYK GMXKR \ EFK VUMNLU TTKL JTHU MKKXH NU ZHK
NFK }KKIWJTGbK NGY KL NU HKMX JMX LKVKGbK }KKIWJTGbK YKHHJ[KHUbKL NFK |gw JXXLKHH P JMX MKKXH NU }KKI UMK SjNK `UL KJVFSULXKL LUZNKL NU NLJV} Y GHHGM[ }KKIWJTGbK YKHHJ[KH \ EFKLKW`ULK P G` NFKLK OKLK lbK SULXKL LUZNKLH hNFK HJYK lbK NFJN NFKTUOKLWTKbKT LUZNKLH ZHKX JH J VULK TGHN i JMX NFKLK OKLK HNGTT lbKVULKH `UL NFK uw P NF GH OUZTX HNGTT NUNJT TKHH NFJM ��� SjNKH
U` HNULJ[K `UL NFK YZTNGVJHN [LUZI \ EFGH HNJNK VJM SK `ZLNFKL
LKXZVKX Sj YJGMNJGMGM[ VFGTX TGHNH JMX NFK IJLKMN GXKMNGNj
Sj GMNKL`JVK UMTj JMX UY GNNGM[ NFK VFGTX ^t { NF GH GH VKLNJGMTj
bKLj K�KVNGbK G` NFKLK GH UMTj UMK VFGTX I KL TGM} P SZN LK�ZGLKHHUYK YUXGlVJNGUM NU NFK ILUNU VU T NU FJMXTK SLUJXVJHN TGM}H
O GNF YZTNGI TK [LUZI YKYSKLH \ EFGH YUXGlVJNGUM OUZTX LKW
YUbK NFK VFGTX ^t TGHN JMX LKXZVK NFK efgE HNJNK `UL NFK
KRJYITK [GbKM NU UMTj �� SjNKH JMX NFK uw HNJNK NU �� SjNKH P
[ GbKM NFK HJYK MZYSKL U` uw VFGTXLKM JMX SULXKL LUZNKLH \
 � >o �	C
� �� p 
 Co ���� � sBArC � �prA�B
�K MUO XKHVLGS K J bGLNZJT LUZNKL JH GN Y G[FN UIKLJNK `ULJ HGM[ TK efgE XUYJGM UM J FG[FKLWTKbKT NLKK \ | TNFUZ[F
] ^_ VJM HZIIULN JMj YZTNGVJHN LUZNGM[ ILUNUVUT LZMMGM[ GM
J TUOKHNWTKbKT XUYJGM P ] ^_ ZHKH efgE JN NFK FG[FKL TKbKTHHU GNH UI KLJNGUM GH OULNF ZMXKLHNJMXGM[ \ ^M � G[ZLK � hJi NFK
KRJYITK lLHN HFUO H J LKVKGbKL GMGNGJNGM[ NFK � UGM `UL GNH XUWY JGM JMX NFK VUMNLUTTKL XKNKLY GMGM[ NFK YJHNKL LUZNKL `UL
NFK YZTNGVJHN [LUZI \ � G[ZLK � hS i HFUO H FUO efgE VJM VLKW
JNK J NLKK SKNOKKM SULXKL LUZNKLH NU aLKXGLKVNc J � UGM LK�ZKHN
`LUY J HZSULXGMJNK NU JM KRGN LUZNKL \ EFK HK�ZKMVK GM � G[W
ZLKH � hJi JMX � hS i HFUO H FUO NFK bGLNZJT LUZNKL JVNH JH JMULYJT efgE LUZNKL NU � UGM NFK YZTNGVJHN NLKK JN NFK FG[FKL
TKbKT \^M NFK KRJYITK NUIU[LJIFjP LUZNKLH � JMX � JLK NFK SULW
XKL LUZNKLH U` NFK efgE XUYJGM JMX NFK bGLNZJT LUZNKL VUMW
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� G[ZLK � � �RNKLGUL efgE uGLNZJT wUZNKL eIKLJNGUM

HGHNGM[ U` NFK SULXKL LUZNKLH JMX NFK UNFKL HGM[TKWTKNNKLKX
LUZNKLH \ |N HUYK IUGMN GM NGY K P JH HFUOM GM � G[ZLK � hJ iP
LUZNKL � XKNKLY GMKH NFJN GN FJH YKYSKLH UM HUYK HZSMKN
NFJN O GHF NU LKVKGbK J IJLNGVZTJL YZTNGVJHN [LUZI NFJN FJHJ [ GbKM f_ JXXLKHH JHHUVGJNKX O GNF GN \ wUZNKL � GM GNGJNKH
J MULYJT TKbKTWdKLU efgE � U GM LK�ZKHN `UL NFK XKHG[MJNKXf_\ EFGH LK�ZKHN NLJbKTH NU LUZNKL � P OFGVF VUMHZ TNH GNH ZMGWVJHN LUZNGM[ NJSTK `UL NFK S KHN MKRN FUI NUOJLXH NFK VKMNKL
IUGMN \ EFUZ[F NFKLK JLK NOU K�ZJT IJNFH P � VFUUHKH NFK MKRN
FUI JVVULXGM[ NU GNH LUZNGM[ NJSTK JMX FJIIKMH NU HKTKVN NFK
SULXKL LUZNKL P � P JH NFK MKRN FUI \ ^M NFGH VJHK NFK SULXKL
LUZNKL GH MUN jKN IJLN U` NFK YZTNGVJHN NLKK \ �U `JL P NFGH GH JTT
MULYJT efgE UIKLJNGUM P SZN OFKM NFK LK�ZKHN LKJVFKH NFK
SULXKL LUZNKL P ]^_ VJZHKH J HTG[FNTj XG�KLKMN S KFJbGUL \ gKWVJZHK JMj LUZNKL UM J HFJLKX NLKK VJM FJbK UMTj UMK IJLKMN PJMX SKVJZHK ] ^_ JNNKYINH NU SZGTX HFULNKHNWIJNF NLKKH P NFK
bGLNZJT LUZNKL VUMNLU TTKL YZHN XKNKLY GMK OFGVF O GTT S K NFKKR GN LUZNKL `UL NFJN YZTNGVJHN [LUZI SJHKX UM ILUR GY GNj NU
NFK [LUZIH XKHG[MJNKX VKMNKL IUGMN \ EFK VUMNLU TTKL HKMXH J
YKHHJ[K LK�ZKHNGM[ SUNF NFK SULXKL LUZNKL � JMX � �H ZMGVJHN
XGHNJMVK NU NFK [ GbKM VKMNKL IUGMN \ EFK HZSULXGMJNK LUZNKLHLKITj O GNF NFJN XGHNJMVK hG` JMX UMTj G` GNH MKRN FUI NU NFK
VKMNKL IUGMN GH UZNHGXK U` NFK XUYJGM P UNFKLO GHK GN LKNZLMH
J YKHHJ[K NFJN GN FJH MU KRNKLMJT IJNF i P JN O FGVF NGYK NFK
VUMNLU TTKL XKNKLY GMKH NFJN � GH V TUHKL NU NFK VKMNKL IU GMN P
JMX GH NFZH VFUHKM NU SK NFK KRGN LUZNKL `UL NFK XUYJGM NU
NFJN f_\
EFK SULXKL LUZNKLH JLK MUO VUMl[ZLKX NU SZGTX NFK

HFULNKHNWIJNF NLKK `UL NFK XUYJGM { FUOKbKL P NFK � U GM LK�ZKHN`LUY � NFJN HNJLNKX NFK ILUVKHH FJH LKJVFKX NFK OLUM[ LUZNKL
NU LKJVF NFK f_ NFLUZ[F NFK VFUHKM KRGN LUZNKL \ EFGH GH MUN
J ILUSTKY SKVJZHK OK ZHK efgE \ ^M KbKLj efgE bGLNZJTLUZNKL P NFK HZSULXGMJNK LUZNKLH JVN JH J TKbKTWUMK VULKH OFGTKNFK KRGN LUZNKL JVNH JH J TKbKTWNOU VULK \ � G[ZLK � hSi HFUO H
FUO NFK LUZNKL � HGYITj HKMXH J TKbKTWUMK � UGM JV}MUO TKX[WYKMN SJV} NU LUZNKL � P GMHNJMNGJNGM[ J TKbKTWUMK SLJMVF `LUYNFK HZSULXGMJNK LUZNKL NU � P NFKM HKMXH J TKbKTWNOU � U GM LKW�ZKHN NUOJLXH NFK KR GN LUZNKL � NU `ULY J SLJMVF `LUY GNHKT`
NU � HU NFJN GN VJM XKTGbKL XJNJ UM NFK TKbKTWUMK SLJMVF \ |H GNFJIIKMH P NFK LUZNK `LUY NFK YJHNKL LUZNKL NU NFK HZSULXGMJNK
NLJbKLHKH IJLN U` NFK TKbKTWUMK SLJMVF \ gKVJZHK efgE SLKJ}HKR GHNGM[ TUbKLWTKbKT SLJMVFKH NU JTTUO `ULYJNGUM U` F G[FKLW
TKbKT UMKH P NFK TGM} SKNOKKM � JMX � SKVUYKH IJLN U` NFK
TKbKTWNOU SLJMVF NFJN GH `ULY GM[ JTUM[ NFK IJNF `LUY � NU
� NU NFK KRGN LUZNKL \ w UZNKL � HNGTT LKVKGbKH XJNJ `LUY �
UbKL NFK TKbKTWUMK TGM} UMVK NFK TKbKTWNOU SLJMVF GH GM ITJVK PO FGVF U VVZLH OFKM NFK KRGN LUZNKL LKVKGbKH NFK LK�ZKHN JMX

HKMXH NFK JIILUILGJNK � U GM JV}MUO TKX[YKMN SJV} NU � \ |N
NF GH IU GMN P � LKJTGdKH NFJN GN FJH MU VFGTXLKM JMX XUKH MUN
OJMN NU LKVKGbK NFGH YZTNGVJHN [LUZI P HU GN �ZGNH `LUY NFK NLKKLKHZTNGM[ GM NFK GMNKLMJT NLKK HNLZVNZLKH HFUOM GM � G[ZLK � hJi \
EFK bGLNZJT LUZNKL HNGTT YZHN � UGM NFK KRNKLMJT NLKK \ EFGHGH HNLJG[FN `ULOJLX { NFK KR GN LUZNKL HKMXH J MULYJT efgE

TKbKTWdKLU � UGM LK�ZKHN NU NFK f_ { JH HFUOM GM � G[ZLK � hSi P
NFK f_ LKITGKH O GNF J TKbKTWUMK � UGM JV}MUO TKX[YKMN NFJN`ULY H NFK SLJMVF SJV} NU NFK bGLNZJT LUZNKL \ ^` GM NFK `ZNZLK PNFK HZSULXGMJNK LUZNKL � LKVKGbKH J � UGM LK�ZKHN UM JM KRNKLWMJT GMNKL`JVK P GN MKKX UMTj LKHKMX NFK GMNKLMJT TKbKTWNOU � U GMLK�ZKHN NUOJLXH NFK KR GN LUZNKL NU LK� UGM NFK GMNKLMJT NLKK \
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EFK ILKbGUZH HKVNGUM HFUO H NFJN ]^_ VJM SK ZHKX NU SZGTXJ HGM[ TK TKbKT FGKLJLVFjP lLHN Sj VUMHNLZVNGM[ bGLNZJT LUZNKLH`LUY XUYJGMH JMX MKRN SZGTXGM[ J HFJLKX NLKK P O GNFUZN XGHW
VZHH GM[ FUO NU ILUbGXK YZTNGITK TKbKTH U` F GKLJLVFj UL NFK XKWNJGTH U` FUO NFK VKMNKL IUGMN TU VJNGUM GH XGHNLGSZNKX UL KbKMOFJN NFK VKMNKL IUGMN GH \ ^M ] ^_P GN GH J HGYITK YJNNKL NU
ILUbGXK YZTNGITK TKbKTH U` FGKLJLVFj G` XKHGLKX UL MKKXKX \ |HWHZYK NFJN J TJL[K UL[JMGdJNGUM LZMH GN UOM MKNOUL} \ �YJTTKL
IJLNH U` NFK UL[JMGdJNGUM KJVF FJbK NFKGL UOM HZSMKNOUL}HOFGVF LZM XG�KLKMN YZTNGVJHN ILUNUVU TH GMNKLMJTTj\ ^M ULW
XKL NU LUZNK S KNOKKM NFK HZSMKNOUL}H P NFK UL[JMGdJNGUM FJH
YJXK KJVF HZSMKNOUL} GNH UOM bGLNZJT LUZNKL JMX GH LUZNWGM[ SKNOKKM NFKY GMNKLMJTTj\ �UO NFK UL[JMGdJNGUM OJMNH NU
LUZNK YZTNGVJHN NLJk V NU UNFKL UL[JMGdJNGUMH P LK�ZGLGM[ JMW
UNFKL TKbKT U` F GKLJLVFj\ wKVZLHGbK JIITGVJNGUM U` NFK bGLNZJTLUZNKL ILUNUVUT HUTbKH NF GH ILUSTKY \ EFK UL[JMGdJNGUM ITJVKHGNH KMNGLK MKNOUL} GMNU J HGM[ TK bGLNZJT LUZNKL JMX ITJVKH NFJN
bGLNZJT LUZNKL UM NFK HFJLKX NLKK S KNOKKM UL[JMGdJNGUMH \ |NFLKKWTKbKT FGKLJLVFj GH MUO GM ITJVK O GNFUZN YJ}GM[ JMj
YUXGlVJNGUMH UNFKL NFJM JN NFK SULXKL LUZNKLH U` NFK UL[JW
M GdJNGUM \ EFGH LKVZLHGbK JIITGVJNGUM VJM SK JIITGKX JH YJMjNGYKH JH MKVKHHJLj UL VUMbKMGKMN \ t GHNLGSZNGM[ VKMNKL IU GMNH`UL F G[FKLWTKbKT HFJLKX NLKKH LK�ZGLKH HUYK JXXGNGUMJT OUL} \EFK `U TTUO GM[ HKVNGUMH XKHVLGSK VKMNKL IUGMNH JMX NFKGL XGHW
HKY GMJNGUM GM XKNJGT JMX [GbK JM KRJYITK U` NFK LKVZLHGbKJIITGVJNGUM U` ] ^_ JMX GNH f_ YKVFJMGHYH \
� �m � sBArC � ��oA�B �psoA@
EFK FGKLJLVFGVJT MJNZLK U` ] ^_ XGVNJNKH NFJN J XUYJGM NFJN
VUMNJGMH J f_ O GNFGM GNHKT` YZHN SKVUYK J bGLNZJT f_ `ULNFK HFJLKX NLKK JN GNH TKbKT \ EFK HFJLKX NLKK JN KJVF TKbKTO GTT NFKM FJbK J f_ O GNF OFGVF NU VUMMKVN \ EU HKK NFJN NFGHGH MKVKHHJLjP VUMHGXKL NFK JLLGbJT U` J � U GM YKHHJ[K UM NFKKRNKLMJT GMNKL`JVK U` J SULXKL LUZNKL XKHNGMKX `UL J IJLNGVZW
TJL GMNKLMJT LUZNKL NFJN GH XKHG[MJNKX JH NFK IFjHGVJT f_ `UL
J YZTNGVJHN [LUZI \ �ULOJLXGM[ NFK LK�ZKHN NU � UGM GMOJLX
JVLUHH NFK XUYJGM SULXKL JMX UMNU NFK GMMKL HFJLKX NLKK
OUZTX SK J bGUTJNGUM U` NFK FGKLJLVFj\ EFKLK`ULK P NFK SULXKLLUZNKLH YZHN LKI Tj NU NFK � UGM YKHHJ[K JH G` NFKj OKLK NFK f_\
EFK JSGTGNj NU HKLbK JH J b GLNZJT f_ GH JTLKJXj J MKVKHHJLjIJLN U` NFK KMVJIHZTJNGUM ILUNUVU T NFJN VUYITKNKTj H GYZTJNKH
J HGM[TK LUZNKL P JH SKGM[ J VULK GH UMK U` NFK IUHHGS TK LUZNKL
HNJNKH \ | `NKL JV}MUO TKX[GM[ NFK KRNKLMJT LK�ZKHN P NFK SULXKL
LUZNKLH NFKM VJM HKMX J � UGM YKHHJ[K GMOJLXH NUOJLXH NFK
LKJT f_P O FGVF YJj VUMMKVN XGLKVNTj UL YJj SK LKVKGbKX SjHUYK GMNKLGUL bGLNZJT f_\ gULXKL LUZNKLH YZHN S K JSTK NU XKWNKLY GMK O FGVF VKMNKL IUGMNH JLK O GNF GM NFKGL XUYJGM GM ULXKL
NU LKVU[MGdK LK�ZKHNH XKHNGMKX `UL JM GMNKLMJT VKMNKL IU GMN \



]^_ �H ZHK U` bGLNZJT VKMNKL IUGMNH GH J YJ� UL JXbJMNJ[KOFKM LUZNKL `JGTZLKH JLK VUMHGXKLKX SKVJZHK KJVF bGLNZJTLUZNKL VJM SK YJXK ZI U` HKbKLJT IFjHGVJT LUZNKLH NFJN VJMILUb GXK LKXZMXJMVj\ | HGM[TK f_ GH J TG}KTj IUGMN U` `JGTZLK GMJ HFJLKXWNLKK ILUNUVU T P JMX NFUZ[F HZVF ILUNU VUTH NJ}K NFGH
KbKMNZJTGNj GMNU VUMHGXKLJNGUM P NFK HU TZNGUMH NU NFK ILUSTKYVJM SK KRIKMHGbK GM NKLY H U` UbKLFKJX JMX MKNOUL} NLJ`WlV \ gKVJZHK NFK bGLNZJT LUZNKL GH Y JXK ZI U` HKbKLJT SULXKLLUZNKLH NFJN OUL} GM VUMVKLN NU ILUbGXK NFK HJYK HKLbGVK P NFK`JGTZLK U` UMK UL YULK U` NFK SULXKL LUZNKLH XUKH MUN VUMHNGW
NZNK `JGTZLK U` NFK bGLNZJT f_P JMX LKYJGMGM[ SULXKL LUZNKLHVJM YJGMNJGM NFK `ZMVNGUMJTGNj\
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| XGHJXbJMNJ[K U` LKVKGbKL GMGNGJNKX YZTNGVJHN ILUNUVUTH GHNFJN J LKVKGbKL YZHN SK JSTK NU XKNKLY GMK NFK TU VJNGUM U`NFK VKMNKL IUGMN JHHU VGJNKX O GNF NFK [LUZI JXXLKHH GM ULXKL
NU � UGM NFJN [LUZI \ EFKLK JLK `UZL JIILUJVFKH NU XGHNLGSZNW
GM[ NF GH GM`ULY JNGUM x� z � JXbKLNGHKYKMN JN NFK JIITGVJNGUMTKbKT { JXbKLNGHKYKMN JN NFK LUZNKL TKbKT { J XGHNLGSZNKX XGLKVWNULj HZIIULNGM[ VKMNKL IU GMN TU U}ZI { JMX JT[ULGNFY GV YJIW
IGM[ \ �JVF FJH JXbJMNJ[KH JMX XGHJXbJMNJ[KH { JIITGVJNGUMTKbKT JXbKLNGHKYKMNH VJM SK ILUNUVU T XKI KMXKMN P XGHNLGSZNKXTUU}ZIH VJM GMNLU XZVK HNJLNZI XKTJj `UL LKVKGbKLH P LUZNKL TKbKTJXbKLNGHKYKMNH LK�ZGLK J HG[M GlVJMN VFJM[K NU NFK YZTNGVJHNYU XKT JMX JT[ULGNFY GV YJIIGM[ VJM LK�ZGLK HG[MGlVJMN MKNW
OUL} NLJk V NU GYITKYKMN JMX VJM VLKJNK bKLj IUULTj HFJIKXNLKKH UbKL YJMj TKbKTH U` F GKLJLVFj\ � FGTK NFKLK GH MU SKHN JMWHOKL NU f_ TU VJNGUM XGHHKY GMJNGUM P ] ^_ ZHKH J VUYSGMJNGUM
U` HKbKLJT JIILUJVFKH NFJN Y GMGY GdKH MKNOUL} NLJk V P LKXZVKHNFK GM`ULY JNGUM NFJN JMj GMXGb GXZJT LUZNKL YZHN FJbK P JMXTGY GNH NFK XKTJj SK`ULK J YKYSKL U` NFK YZTNGVJHN [LUZI VJM
HNJLN NLJMHY GNNGM[ \ ] ^_ XUKH MUN LK�ZGLK NFJN NFGH IJLNGVZTJL
YKNFUX U` f_ TUVJNGUM SK ZHKX G` UNFKL YKNFUXH JLK YJXK
IUIZTJL \ �UL KRJYITK P NFK vZTNGVJHN |XXLKHH �KN f TJGY x�z
ILUb GXKH J YKNFUX U` XGHNLGSZNGM[ J YJIIGM[ U` YZTNGVJHNJXXLKHHKH NU IJLNGVZ TJL XUYJGM OFGVF JVN JH VKMNKL IU GMNH
JMX VUZTX SK ZHKX O GNF ]^_ O GNFUZN HG[M GlVJMN YUXGlVJW
NGUM { FUOKbKL UZL YKNFUXH JTTUO `UL KJHj Y GRGM[ U` HKMXKLJMX LKVKGbKL GM GNGJNKX ILUNUVU TH \EU FKTI XGHNLGSZNK VKMNKL IU GMN TU VJNGUMH K�KVNGbKTjP ] ^_XKlMKH JM JXXGNGUMJT YZTNGVJHN JXXLKHH O GNF GM KJVF FG[FKLW
TKbKT XUYJGM \ EFGH JXXLKHH P }MUOM JH NFK JTTWbGLNZJTWLUZNKLh|uwi JXXLKHH P VJM SK HZSHVLGS KX NU Sj JMj bGLNZJT LUZNKLNFJN KMVJIHZTJNKH J HKMXKLWGMGNGJNKX XUYJGM JN NFK TUOKHN
TKbKT \ |Mj XUYJGM NFJN FJH GMNKLMJT |uw LKVKGbKLH � U GMH NFK|uw JXXLKHH GM NFK FG[FKLWTKbKT XUYJGM \ � HGM[ NFK |gw
JMX |uw JXXLKHHKH JVLUHH NFK FGKLJLVF GVJT XUYJGMH P OK VJM
VLKJNK JM Kk VGKMN YKJMH U` XGHNLGSZNGM[ GM`ULY JNGUM JSUZN
JbJGTJS TK YZTNGVJHN [LUZIH JMX NFKGL f_ TUVJNGUMH \ EU Y GMWGY GdK NFK JYUZMN U` NLJk V LK�ZGLKX NU XGHNLGSZNK NFK [LUZI
JXXLKHH NU VKMNKL IUGMN TU VJNGUM YJIIGM[ P OK VUYSGMK NOU
JIILUJVFKH \ ^M NFK lLHN JMX YUHN VUMHKLbJNGbK JIILUJVF P JMJXbKLNGHKYKMN O GNF NFK YJIIGM[ GH NLJMHY GNNKX Sj NFK MKOf_ hUL Sj NFK VLKJNUL U` NFK YZTNGVJHN [LUZI i NU NFK |gw JXW
XLKHH \ eMK U` NFK SULXKL LUZNKLH LKVKGbGM[ NFK JXbKLNGHKYKMNVJVFKH GN JMX NFKM `ULOJLXH GN UM GNH KRNKLMJT |gw JXXLKHH \
EFGH ILUVKHH VUMNGMZKH ZMNGT NFK JXbKLNGHKYKMN LKJVFKH NFKFG[FKHN TKbKT P O FKLK GN GH KGNFKL QUU XKX JVLUHH NFK KMNGLK TKbKTUL XKTGbKLKX NU HUYK XGLKVNULj HKLbGVK JbJGTJS TK NU NFK FG[FKHNTKbKT LUZNKLH JMX bGLNZJT LUZNKLH \ �JVF LUZNKL GH VUMl[ZLKX
O GNF NFK JXXLKHHKH U` GNH SULXKL LUZNKLH { OFKM J LKVKGbKLO GHFKH NU LKVKGbK NFK YZTNGVJHN [LUZI P GNH LUZNKL HKMXH J � UGMLK�ZKHN NUOJLXH JMj SULXKL LUZNKL \ EFK SULXKL LUZNKL NFJN

LKVKGbKH NFK LK�ZKHN JV}MUO TKX[KH GN JMX NFKM VUYYKMVKH TUWVJNGM[ NFK ILUIKL VKMNKL IU GMN U` NFK [LUZI \ ^` NFK LKVKGbGM[[LUZI U` SULXKL LUZNKLH XU KH MUN VUMNJGM NFK f_ GM`ULYJNGUM
GM NFKGL VJVFK P NFK VUMNLU TTKL `UL NFJN XUYJGM VLKJNKH JMX `ULW
OJLXH J f_ TUVJNGUM GM`ULY JNGUM LK�ZKHN NUOJLXH NFK FG[FKL
TKbKTH UM GNH KRNKLMJT |gw JXXLKHH \ | H NFK SULXKL LUZNKLH U`KJVF FG[FKL TKbKT LKVKGbK NFK TU U}ZI LK�ZKHN P NFKj VFKV} NFKGLXGHNLGSZNKX VJVFK JMX `ULOJLX NFK GM`ULY JNGUM SJV} NU NFK
LK�ZKHNKL UL `ULOJLX NFK LK�ZKHN ZI \ EFGH ILU VKHH VUMNGMZKH
ZMNGT NFK LK�ZKHN LKJVFKH NFK NUI TKbKT UL J TKbKT O FKLK HUYKSULXKL LUZNKL FJH NFK GM`ULY JNGUM VJVFKX \ EFK SULXKL LUZNKL
JN NFK TKbKT VUMNJGMGM[ NFK GM`ULY JNGUM HKMXH GN XUO M JTUM[NFK LKbKLHK IJNF U` NFK LK�ZKHN \ EFK LKI Tj GH VJVFKX Sj KJVFHZVVKHHGbK HKN U` SULXKL LUZNKLH JMX `ULOJLXKX JTUM[ NFK LKW
bKLHK IJNF ZMNGT GN JLLGbKH JN NFK LK�ZKHNGM[ bGLNZJT LUZNKL \EFJN b GLNZJT LUZNKL GH NFKM `LKK NU � UGM NFK NLKK ZHGM[ J ILUWVKHH XGHVZHHKX GM �KVNGUM � \� \
EFGH JIILUJVF TGY GNH NFK JYUZMN U` MKNOUL} NLJk V

MKKXKX P JMX UMTj LKVKGbKLH LK�ZKHNGM[ NFK GM`ULY JNGUM JVNZWJTTj LKVKGbK GN \ EFK GM`ULY JNGUM GH JTHU VJVFKX JN KJVF TKbKT PJH GN GH LKJHUMJSTK NU KRIKVN UNFKL MKJLSj LKVKGbKLH Y Jj NLjNU � UGM NFK [LUZI P JMX FJbGM[ NFK GM`ULY JNGUM VJVFKX O GTTLKXZVK NFK MZYSKL U` LK�ZKHNH NLJbKTGM[ ZIOJLXH GM NFK FGKLWJLVFj\ EFKLK JLK NOU XLJOSJV}H NU NFGH JIILUJVF P FUOKbKL \
� GLHN P KJVF bGLNZJT LUZNKL YZHN OJGN `UL f_ GM`ULY JNGUM SKW`ULK � U GM GM[ NFK NLKK P GMVLKJHGM[ � UGM TJNKMVj `UL NFK XUYJGM
JMX LK�ZGLGM[ NFJN NFK SULXKL LUZNKL VJVFK JMj XJNJ SKGM[
HKMN `LUY GMNKLMJT YKYSKLH NFJN JLK HKMXGM[ XJNJ \ �KVUMX P
J LKVKGbKL YZHN GMGNGJNK NFK � UGM P OFGVF GH lMK `UL NFK HFJLKXWNLKK ILUNU VUT ZHKX JN NFK FG[FKL TKbKT P GN O GTT MUN OUL} `ULHKMXKL GMGNGJNKX XUYJGMH hK \[ \ tuvw_ UL _^v Wtv i NFJN
YJj SK UIKLJNGM[ JH J bGLNZJT LUZNKL JN NFK TUOKHN TKbKT \EFKHK XUYJGMH YZHN LKVKGbK JM JMMUZMVKYKMN NFJN NFK [LUZIGH JbJGTJS TK \ EFZH P J YULK O GXKHILKJX XGHNLGSZNGUM U` [LUZIGM`ULY JNGUM GH LK�ZGLKX NU JVVUYYUXJNK NFKHK ILUNUVU TH \
^M NFK HKVUMX JIILUJVF P GM`ULY JNGUM JSUZN NFK JbJGTJSGTWGNj U` J [LUZI JMX GNH VKMNKL IUGMN GH YZTNGVJHN NU JTT SULXKL

LUZNKLH GM NFK LK[GUM \ EFK f_ XUKH NFGH Sj JMMUZMVGM[ GN HKT`
UM SUNF NFK |gw JMX |uw JXXLKHHKH O GNF GM GNH XUYJGM \ eMK
SULXKL LUZNKL `UL NFK uw LKVKGbGM[ HZVF JM JXbKLNGHKYKMN UMJM GMNKLMJT GMNKL`JVK JTHU `ULOJLXH GN NU SUNF NFK KRNKLMJT
|gw JMX |uw JXXLKHHKH { G` NFK JXbKLNGHKYKMN GH LKVKGbKXUM JM KRNKLMJT GMNKL`JVK hJH J LKHZTN U` S KGM[ HKMN NU NFK
|uw JXXLKHHi GN GH `ULOJLXKX NU NFK GMNKLMJT |uw JXXLKHH P
O GNF NFK HJYK KTKVNKX SULXKL LUZNKL JXXLKHH XKHVLGS KX JSUbKJXXKX NU JGX NFK � UGMGM[ ILU VKHH \ EFK GM`ULYJNGUM NLJbKTH ZINU NFK FG[FKHN TKbKT bGJ |gw NLJMHY GHHGUMH { GN NLJbKTH JVLUHHNFK FG[FKHN TKbKT JMX NU JMX GMNU KJVF XUYJGM JH J LKHZTN U`NFK |uw NLJMHY GHHGUMH JMX KbKMNZJTTj LKJVFKH JTT XUYJGMH GMNFK LK[GUM \ | XUYJGM VUMNJGM GM[ J HKMXKL GMGNGJNKX ILUNU VUT
O GTT FJbK NFK JXbKLNGHKYKMN hOFGVF VJM HGYITj VUMHGHN U` NFKlLHN XJNJ U` NFK HKHHGUM i QUUXKX O GNFGM GN `LUY UMK SULXKL
LUZNKL P JMX G` NFK [LUZI GH MUN ILZMKX SJV} KMNGLK TjP J � U GM
LK�ZKHN O GTT S K [KMKLJNKX Sj NFK bGLNZJT LUZNKL `UL NFK [LUZI \| SULXKL LUZNKL `LUY J LKVKGbKLWGMGNGJNKX [LUZI O GHFGM[ NU� UGM VJM LK�ZKHN NFK f_ GM`ULYJNGUM bGJ NFK |gw JXXLKHH
JMX NFKM VUYYKMVK NFK � U GM ILUVKHH \ ^` NFK LK�ZKHN `UL NFK
YZTNGVJHN [LUZI GM`ULY JNGUM LKHZTNH GM J VJVFK Y GHH P NFK SULW
XKL LUZNKLH VJM LKbKLN NU NFK lLHN YKNFUX JMX `ULOJLX NFKLK�ZKHN ZIOJLXH ZMNGT NFK GM`ULY JNGUM GH XGHVUbKLKX \ � FGTKNF GH ILUNU VUT GH LUSZHN JMX JXXLKHHKH NFK MKKX `UL HKMXKLW
GM GNGJNKX ILUNUVUTH NU S K MUNGlKX JSUZN [LUZI JbJGTJS GTGNjP GNVJM SK bKLj OJHNK`Z T GM NKLY H U` KRVKHHGbK VUMNLU T NLJk V G`NFKLK JLK `KO HKMXKL GMGNGJNKX XUYJGMH \
^M ]^_P NFK YKNFUX U` f_ GM`ULY JNGUM VUYSGMKH SUNF



JIILUJVFKH { LKVKGbKL GMGNGJNKX TUU}ZI `UL JLKJH O GNF `KO LKWVKGbKLH JMX O GNFUZN HKMXKL GMGNGJNKX XUYJGMH P JMX YZTNGVJHNXGHNL GSZNGUM `UL JLKJH MKKXGM[ LUSZHN XKTGbKLj\ eMTj bGLNZJTLUZNKLH VUMNJGMGM[ J HKMXKL GM GNGJNKX [LUZI UL J HKN U` SULXKL
LUZNKLH NFJN ILUVKHH NUU YJMj LK�ZKHNH `UL f_ GM`ULY JNGUM
MKKX � U GM NFK |uw JXXLKHH UM GNH KRNKLMJT GMNKL`JVK \ |Mj
XUYJGM O GNF JM GMNKLMJT LKVKGbKL UM NF GH [LUZI YZHN S KVUYKJ LKVKGbKL UM NFK HJYK JXXLKHH UM NFK FG[FKLWTKbKT HFJLKXNLKK \ EFGH VUMNGMZKH ZI NU NFK FG[FKHN TKbKT { JXbKLNGHKYKMNH`UL HKLb GVK JLL GbK JN JMX [KN HKMN JVLUHH NFK FG[FKHN TKbKT JMXXUO M NU KJVF |uw LKVKGbKL \ tUYJGMH MUN HZSHVLGS GM[ NU NFGH[LUZI ZHK NFK lLHN LK�ZKHN YKVFJMGHY GMHNKJX \

� GY GNGM[ NFK JLKJ U` J YZTNGVJHN bGJ JXY GMGHNLJNGbK ���� ���� GH bKLj HGYITK GM ]^_\ EFK ULG[GMJT JXbKLNGHKYKMN JMWMUZMVGM[ NFK JbJGTJS GTGNj U` NFK [LUZI VJM JTHU VUMNJGM NFKMJYK U` NFK FG[FKHN XUYJGM NFJN VJM VJLLj NFK YZTNGVJHN \
� FKM NFK JXbKLNGHKYKMN LKJVFKH NFGH TKbKT GN GH MUN `ULOJLXKXNU NFK FG[FKL TKbKT \ wKVKGbKLH UZNHGXK NFK HVUIKX XUYJGM O GTTMUN S K JSTK NU LKVKGbK GM`ULY JNGUM JSUZN NFK [LUZI JMX FKMVKO GTT MUN S K JSTK NU � U GM \ EFK GM`ULY JNGUM JSUZN J HVUIKX
[LUZI YZHN S K YJGMNJGMKX JN NFK FG[FKHN HVUIKX TKbKT ZMNGTNFK [LUZI KRIGLKH FUOKbKL { G` NFK GM`ULY JNGUM OKLK JTTUOKXNU XLUI UZN U` NFK VJVFK NFKLK OUZTX MUN S K JMj GM`ULY JNGUM
JSUZN NFK [LUZI JN J FG[FKL TKbKT NU JMHOKL LK�ZKHNH \
� �� �rs�qso� A�� �B��
� GNF J YKVFJMGHY `UL f_ GM`ULY JNGUM XGHNLGSZNGUM GM ITJVK P
NFK ILU VKHH U` SZGTXGM[ NFK NLKK VJM SK[GM \ �UL TUOKHNW
TKbKT XUYJGMH ZHGM[ J HUZLVK GMGNGJNKX GMNKLMJT ILUNU VUT P NFGHU VVZLH OFKM NFK [LUZI JXbKLNGHKYKMN GH QUU XKX NFLUZ[FWUZN NFK XUYJGM `LUY UMK KTKVNKX SULXKL LUZNKL JMX GH MUN
ILZMKX VUYITKNKTj SJV} P GMXGVJNGM[ NFJN HUYK GMNKLMJT YKYW
SKL O GHFKH NU LKVKGbK NFK YZTNGVJHN \ ^M J LKVKGbKL GMGNGJNKXILUNU VUT P GN HNJLNH O FKM HUYK GMNKLMJT LUZNKL LKVKGbKH JM^�v_ x� z Y KHHJ[K `LUY J HZSMKN LK�ZKHNGM[ NFK YZTNGVJHN \
EFGH IFjHGVJT LUZNKL HKMXH J � U GM LK�ZKHN NU HUYK SULXKL
LUZNKL U` GNH XUYJGM JMX VUMMKVNH NU GN \ ^` NFK SULXKL LUZNKLH
XU MUN FJbK NFK VULLKVN f_ GM`ULYJNGUM P UMK LKNLGKbKH GN bGJNFK YKNFUX XKHVLGS KX GM �KVNGUM � \� \ ^` NFK VUMNJVNKX SULW
XKL LUZNKL NZLMH UZN MUN NU S K NFK KRGN LUZNKL `UL NFJN [LUZI
`UL NFK XUYJGM P GN VJM `ULY J VUMMKVNGUM NU NFK KR GN LUZNKL
JH HFUOM GM �KVNGUM � \� \ EFK KR GN LUZNKL NFKM HKMXH J � UGM
LK�ZKHN `UL NFK [LUZI NUOJLXH NFK JIILUILGJNK VKMNKL IU GMN \
EFGH � U GM YKHHJ[K LKJVF GM[ NFK MKRN FG[FKL HKN U` SULXKL

LUZNKLH NLG[[KLH NFJN bGLNZJT LUZNKL NU � UGM NFK `ULY GM[ NLKKGNHKT` \ ^M NF GH VJHK NFK bGLNZJT LUZNKL JTLKJXj FJH NFK GM`ULWYJNGUM MKKXKX JH NU OFKLK NU NJL[KN GNH � U GM YKHHJ[K { GN OJH
`ULOJLXKX JMX VJVFKX ILKbGUZHTj JH J LKHZTN U` NFK GMNKLMJTLUZNKL � UGMGM[ \ ^` J bGLNZJT VKMNKL IUGMN LKVKGbKH NFK LK�ZKHN PGN LKHIUMXH JH J LKJT f_ OUZTX \ EFK LKVKGbGM[ SULXKL LUZNKLNFKM HKMXH J � UGM GMOJLX NUOJLXH NFK JVNZJT f_\ EFGH � UGM
VUZTX IJHH NFLUZ[F HKbKLJT UNFKL bGLNZJT f_H SK`ULK LKJVFGM[NFK JVNZJT f_ { KJVF LKHIUMXH JH G` GN OKLK NFK JVNZJT JMX
NFKM � UGMH NFK [LUZI GMNKLMJTTj JH OKTT \ �U SULXKL LUZNKL
� UGMH NFK GMNKLMJT YZTNGVJHN [LUZI ZMTKHH GN GH MKVKHHJLj\
� �� �pBq�B �prA�B@ 
pB � r �As� �� �p
Cso@
|TT U` UZL KRITJMJNGUM JMX KRJYITKH U` ] ^_ FJbK JHHZYKXNFJN KJVF XUYJGM FJH J HGM[TK SULXKL LUZNKL NFJN UIKLJNKH
`UL NFJN XUYJGM UMTj { NFJN GH P MU HGM[TK SULXKL LUZNKL HKLbKHYZTNGI TK XUYJGMH UM KGNFKL HGXK \ ^M ILJVNGVK NFGH MKKX MUN
S K NLZK \ � FGTK ] ^_ XUKH LK�ZGLK NFJN J TUOKLWTKbKT XUYJGMSK KMVTUHKX Sj NFK FG[FKLWTKbKT XUYJGM P HFUZTX J FG[FKLWTKbKT

A

B

C

Domain
Boundary

Border
Router

)�, +�.� '� 0 *�"�!$�
#�� �"

B

A

C

Instance of 
Router

Domain
Boundary
Border

HIP

)/, ��%���#� *�"�!$ �
#�� �"

� G[ZLK � � vZTNGI TK XUYJGMH HFJLGM[ J VUYYUM SULXKL LUZNKL \

� �� �� �
� �
� �� �� �
� � 	 		 		 	

	 	
 

 

 


 


D B

E

CA

F

CP

CP

CP

Router

Border

Center

DVMRP

Off-Tree

Domain and Virtual
Router Border

Link

Domain

Point

Router

Router
Exit

� G[ZLK � � �RJYITK EUIU[LJIFj

JMX HUYK TUOKLWTKbKT XUYJGMH HFJLK J SULXKL LUZNKL P J `KOHIKVGJT HNKIH MKKX NU SK NJ}KM NU KMHZLK NFJN NFK ILUNU VUT
UIKLJNKH ILUIKLTj\ � G[ZLK � hJi HFUO H J HGM[TK SULXKL LUZNKL
NFJN HKLbKH NFLKK HKIJLJNK XUYJGMH P � P � JMX � \
EFK SULXKL LUZNKL LZMH YZTNGITK GMHNJMVKH U` NFK bGLNZJTLUZNKL ILUNUVUT P UMK `UL KJVF XUYJGM `UL O FGVF GN GH J SULW

XKL \ EFGH GH HFUOM GM � G[ZLK � hS i P GM OFGVF KJVF GMHNJMVK U`
NFK ILUNU VUT HKLbKH UMK XUYJGM JMX JTT GMHNJMVKH JLK UL[JWM GdKX GMNU J HNJV} P O GNF NFK GMHNJMVK HKLbGM[ NFK TUOKHN TKbKTXUYJGM UM NFK SUNNUY JMX KJVF HZVVKHHGbK GMHNJMVK HKLbGM[NFK MKRN F G[FKL XUYJGM \ EFGH HGYZTJNKH KJVF XUYJGM FJbGM[GNH UOM SULXKL LUZNKL NFJN GH VUMMKVNKX XGLKVNTj JMX UMTj NU
NFK MKRN F G[FKL XUYJGM �H SULXKL LUZNKL \ � FKM NLJk V JLLGbKHJN NFK SUNNUYWYUHN GMHNJMVK U` NFK ILUNUVUT NFJN OUZTX MULW
Y JTTj S K `ULOJLXKX JTUM[ NU NFK MKRN FG[FKL XUYJGM �H SULXKL
LUZNKL GN GH GMHNKJX HGYITj IJHHKX ZI NFK ILUNUVU T HNJV} JH
JIILUILGJNK \ EFGH JTTUO H JH YJMj XUYJGM SUZMXJLGKH NU HGN
NU[KNFKL JH MKVKHHJLj\ EFGH YKNFUX XUKH LK�ZGLK NFJN YKHW
HJ[KH `LUY SULXKL LUZNKLH S K YJL}KX O GNF OFGVF XUYJGM NFK
SULXKL LUZNKL GH GM P HU OFKM GN JLLGbKH JN JMUNFKL SULXKLLUZNKL HKLbGM[ YZTNGITK XUYJGMH P NFK YKHHJ[K VJM SK HKMN NUNFK JIILUILGJNK GMHNJMVK U` NFK ILUNU VU T \

� >o �	C
� �� p
 � n� so ���BCAspo
� FGTK NFK JVNZJT GXKJH S KFGMX ] ^_ JLK `JGLTj HGYITK P GNH LKW
VZLHGbK UL[JMGdJNGUM VJM YJ}K GN XGk VZTN NU KMbGHGUM GN GMJVNGUM \ EFGH HKVNGUM ILKHKMNH JM KRJYITK HFUO GM[ P NFLUZ[F J
HKLGKH U` l[ZLKH P FUO NFK ILUNUVU T XGHNLGSZNKH f_ GM`ULYJNGUM
JMX VUMHNLZVNH J HFJLKX NLKK \ � G[ZLK � HFUO H NFK KRJYITK
NUIU[LJIFj ZHKX NFLUZ[FUZN NFK KRJYITK P JMX GH `UTTUOKX Sj
� G[ZLK � P O FGVF HFUO H FUO NFK VKMNKL IUGMN TU VJNGUM GH XGHW
HKY GMJNKX NFLUZ[FUZN NFK MKNOUL} \ eMVK NFK VKMNKLWIUGMN
GH }MUOM P GMXGbGXZJT XUYJGMH JLK JSTK NU � U GM NFK YZTNGVJHNNLKK \ | HKMXKLWGMGNGJNKX XUYJGM �H � U GM GM[ ILU VKHH GH ILKHKMNKX
GM � G[ZLK y JMX J LKVKGbKLWGM GNGJNKX XUYJGMH ILU VKHH U` TU VJNWGM[ NFK VKMNKL IUGMN JMX � UGMGM[ NFK XKHVLGINGUM GM � G[ZLK �
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� G[ZLK y � EFK tuvw_ tUYJGM �U GMH

JMX � G[ZLK �� \
� G[ZLK � HFUO H NFK HGYITK NUIU[LJIFj ZHKX \ u GLNZJT

LUZNKL � GH JM efgE XUYJGM NFJN XUKH MUN HZSHVLGSK NU NFK
JTTWbGLNZJTWLUZNKLH JXXLKHH NU LKVKGbK f_ GM`ULY JNGUM P OFGTK
� VUMNJGMH J tuvw_ XUYJGM NFJN YZHN SK MUNGlKX OFKM
J YZTNGVJHN [LUZI SKVUYKH JbJGTJSTK JMX NFKLK`ULK XU KH HZSWHVLGS K NU NFK |uw JXXLKHH \ u GLNZJT LUZNKL � VUMNJGMH NFK
IFjHGVJT f_ `UL NFK [LUZI P Y J}GM[ SUNF � JMX � bGLNZJT VKMWNKL IUGMNH `UL NFKGL TKbKTH \ EFK KR GN LUZNKLH JLK MUN JTG[MKXGM JMj IJLNGVZTJL VUMl[ZLJNGUM GMGNGJTTj { UMVK NFKj LKVKGbKJIILUILGJNK f_ GM`ULY JNGUM NFKj O GTT HO GNVF NU TGK UM NFK
HFULNKHN IJNF \ ^M ILJVNGVK NFKj MKKX MUN KbKM SK GXKMNGlKXZMNGT MKKXKX P FUOKbKL `UL GTTZHNLJNGUM IZLIUHKH NFKj JLK HKWTKVNKX JMX YJXK bGHGSTK \EFK HKNZI U` NFK YZTNGVJHN [LUZI SK[GMH O GNF NFK XGHNLGW
SZNGUM U` VKMNKL IU GMN GM`ULY JNGUM \ EFK MKO f_ JMMUZMVKH
GNH JbJGTJS GTGNj UM SUNF NFK JTTWS ULXKLWLUZNKL JMX JTTWbGLNZJTWLUZNKL JXXLKHHKH \ EFK JTTWb GLNZJTWLUZNKL JMMUZMVKYKMN NLJbWKTH UMTj O GNFGM XUYJGM � NU � JH NFKLK JLK MU HZSHVLGSKLH
NU NFK |uw JXXLKHH GM NFK FG[FKLWTKbKT XUYJGM � \ EFK JXW
bKLNGHKYKMN UM |gw NLJbKTH UZN U` XUYJGM � NU XUYJGM � P
O FKLK GN GH ZMGVJHN JVLUHH NFK XUYJGM JMX `ULOJLXH GN NU NFK
KR GN LUZNKL `UL NFK UbKLJTT XUYJGM TJSKTKX � HU NFJN GN VJM SK
`ULOJLXKX NUOJLXH NFK FG[FKHN TKbKT GNH HVUIGM[ IKLY GNH \ EFKLUZNK NFJN NFK f_ GM`ULY JNGUM `UTTUO H GH HFUOM GM � G[ZLK � \
�UNGVK NFJN XUYJGMH � JMX � UMTj `ULOJLX JMX XU MUN VJVFK
NFK f_ GM`ULY JNGUM JH NFKj JLK MUN |gw LKVKGbKLH P SZN UMTjFUIH UM NFK HFJLKX NLKK JN NFJN TKbKT \eMVK NFK f_ JXbKLNGHKYKMN LKJVFKH NFK tuvw_ XUYJGM PNFK KRGN LUZNKL U` NFJN XUYJGM hMUN GTTZHNLJNKXi QUUXH NFK
JXbKLNGHKYKMN NFLUZ[F NFK XUYJGM \ � FKM NFK NLKK GH MUNILZMKX SJV} P NFK VUMNLUTTKL FJH NFK KRGN LUZNKL HKMX J � UGM
YKHHJ[K NUOJLXH NFK ILGY JLj f_ JXXLKHH LKVKGbKX GM NFK f_JXbKLNGHKYKMN \ EFGH LK�ZKHN NLJbKTH lLHN NU NFK KRGN LUZNKL U`XUYJGM � P O FKLK GN GH JV}MUO TKX[KX JMX `ULVKH NFK GHHZJMVK
U` J � UGM LK�ZKHN `UL NFK XUYJGM \ EFGH FG[FKLWTKbKT LK�ZKHN[UKH XGLKVNTj NU NFK KR GN LUZNKL `UL XUYJGM � \ ^N XU KH MUN
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� G[ZLK �� � wKVKGbKL ^MGNGJNKX �U GM _LU VKHH

MKKX NU SK JV}MUO TKX[KX Sj NFK SULXKL LUZNKLH U` XUYJGM � P
JH � GH NFK bGLNZJT f_ O GNF GM � JMX � HKKH NFK LK�ZKHN IJHH
Sj UM JM GMNKLMJT GMNKL`JVK \ EFK � UGM YKHHJ[K GH JV}MUO TW
KX[KX SJV} NU � P JMX NFK KR GN LUZNKL `UL � NFKM � U GMH NFK
GMNKLMJT IFjHGVJT f_\ EFGH ILU VKHH GH GTTZHNLJNKX GM � G[ZLK y \
� FKM NFK HGM[ TK LUZNKL GM NFK � XUYJGM LKVKGbKH JM ^�v_YKHHJ[K `LUY JM JNNJVFKX HZSMKN NFJN XKHGLKH NFK YZTNGVJHN P

GN HKTKVNH J SULXKL LUZNKL JMX � UGMH NU GN `UL NFJN YZTNGVJHN
[LUZI \ EFK VUMNLUTTKL `UL � YZHN NFKM TUVJNK NFK VULLKVN
f_ `UL NFK [LUZI JH KbKM NFUZ[F GN NLJbKLHKX NFK XUYJGMKJLTGKL P GN XGX HU JH JM KMVJIHZTJNKX VUMNLU T IJV}KN JMX OJH
MUN LKJX UL VJVFKX GM � \ � G[ZLK � P HFUO H FUO � HKMXH J
f_ GM`ULY JNGUM LK�ZKHN NU NFK |gw [LUZI U` GNH XUYJGM P � P
O FGVF [KNH LKVKGbKX JN NFJN XUYJGM �H KRGN LUZNKL \ gKVJZHK NFK
ULG[GMJT VULK JXbKLNGHKYKMN IJHHKX NFLUZ[F NFK � XUYJGM
O GNFUZN [KNNGM[ LKJX UL VJVFKX P NFK VUMNLUTTKL `UL � YZHN
JTHU `ULOJLX NFK LK�ZKHN NU J FG[FKL TKbKT \ EFK GM`ULYJNGUMGH `UZMX OFKM NFK LK�ZKHN JLLGbKH JN NFK � VUMNLU TTKL JMX
GH HKMN SJV} XUOM NU � \ EFKLK NFK VUMNLUTTKL VUMHZ TNH NFK
SULXKL LUZNKLH VUM`KL JMX LKJTGdK NFJN NFK KR GN LUZNKL YZHN
S K HO GNVFKX NU ILUbGXK J HFULNKHN IJNF NU NFK GMXGVJNKX f_\EFK f_ TUVJNGUM GH `ULOJLXKX NU � JMX NFK KRGN LUZNKL `UL
NFJN [LUZI GH HO GNVFKX \
|N � P J[JGM P NFK VUMNLU TTKL LKJTGdKH NFJN NFK UNFKL SULXKL

LUZNKL YZHN SK NFK KRGN NU ILUbGXK NFK SKHN KRGN IUGMN `ULNFK XUYJGM P JMX NFK LU TK GH NLJMH`KLLKX \ EFK `ULYKL KRGN
LUZNKL NFKM LKXGLKVNH NFK GMGNGJT � U GM `LUY NFK GMNKLMJT LUZNKL
Sj HKMXGM[ J TKbKTW� LK�ZKHN NU NFK MKO KRGN LUZNKL \ EFGH
NLG[[KLH NFK VUMNLUTTKL NU FJbK NFK MKO KRGN LUZNKL NU HKMXJ � UGM LK�ZKHN `UL XUYJGM � JH HFUOM GM � G[ZLK �� \ |H GM
NFK � UGM `LUY NFK tuvw_ XUYJGM P GN [KNH JV}MUO TKX[KX JN
NFK SULXKL LUZNKL UM NFK OJj UZN U` XUYJGM � P NFKM NLJbKTHNU XUYJGM � P O FKLK GN KMVUZMNKLH J SULXKL LUZNKL NFJN GH
JTLKJXj IJLN U` NFK NLKK NFJN HKMXH NFK lMJT JV}MUO TKX[YKMN
SJV} NU NFK � YJHNKL LUZNKL P VUYITKNGM[ NFK SLJMVF \
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_LUbGM[ NFJN ]^_ GH VULLKVN LK�ZGLKH ZH NU HFUO NOU NFGM[H {lLHN P NFJN efgE JTOJjH SZGTXH J YZTNGVJHN NLKK GM SUZMXKX
NGYK O GNFUZN TUUIH { JMX HKVUMX P NFJN NFK bGLNZJT LUZNKLILUNU VUT VULLKVNTj KYZTJNKH NFK `ZMVNGUM U` J HGM[ TK efgE
LUZNKL \ wKVZLHGbK JIITGVJNGUM U` NFKHK ILUU`H O GTT NFKM HFUO]^_ NU SK VULLKVN JN JTT TKbKTH \ � GLHN P efgE FJH SKKM ILKbGWUZHTj ILUbKM NU UIKLJNK VULLKVNTj { GN JTO JjH ILUXZVKH J YZTWNGVJHN NLKK GM lMGNK NGY K KbKM ZMXKL ZMHNJSTK ZMGVJHN LUZNGM[JMX TGM} JMX LUZNKL `JGTZLK x��z \ EFK ILUU` LKTGKH UM NFK `JVN
NFJN NGYKLH JLK ZHKX NU [KMKLJNK LKNLJMHY GHHGUMH P HU efgE
GH JTOJjH TGbK P JMX NFJN NFK ZHK U` TU[GVJTWTKbKT TJS KTH [ZJLWJMNKKH NFJN SLJMVFKH O GTT `ULY OFGTK ILKbKMNGM[ TU UIH GM NFKVUMHNLZVNGUM U` NFK NLKK \ ^N NFKLK`ULK LKYJGMH NU HFUO NFJN
NFK bGLNZJT LUZNKL ILUNU VUT GH MKbKL XKJXTUV}H JMX NFJN GNJTOJjH VULLKVNTj KYZTJNKH NFK `ZMVNGUM U` JM efgE LUZNKL P
KbKM ZMXKL GMNKLMJT TGM} UL LUZNKL `JGTZLK \

� ��pB�
 m � � GbKM J VUMMKVNKX MKNOUL} P NFK bGLNZJTLUZNKL ILUNU VU T LKY JGMH HJ`K JMX TGbK JMX JTOJjH VULLKVNTjHGYZTJNKH JM efgE LUZNKL \
� ���� � ^N GH KJHj NU HFUO NFJN NFK bGLNZJT LUZNKL ILUNU VUTXU KH MUN LKJVF XKJXTUV} JH KJVF YKHHJ[K NFJN LK�ZGLKH J LKW

HIUMHK FJH JHHUVGJNKX O GNF GN J NGY KL \ ^` NFK NGY KL KRIGLKH
O GNFUZN J LKI Tj SKGM[ LKVKGbKX P NFK YKHHJ[K GH KGNFKL LKHKMNUL P J`NKL HKbKLJT `J GTZLKH P GN GH JHHZYKX NFJN NFK GMNKMXKXLKVGIGKMN GH ZMLKJVFJSTK JMX JIILUILGJNK JVNGUM NJ}KM \ ^M KGW
NFKL VJHK P XKJXTU V} GH JbUGXKX \ EU ILUbK NFJN J bGLNZJT LUZNKLFJH NFK HJYK `ZMVNGUMJTGNj JH J efgE LUZNKL UMTj GH HTG[FNTj
YULK VUYITGVJNKX JMX LK�ZGLKH NFJN NFK LKHIUMHKH P GM NKLYH
U` VFJM[KH U` GMNKLMJT HNJNK JMX NLJMHY GHHGUM U` VUMNLUT UL
XJNJ YKHHJ[KH P S K GXKMNGVJT `UL SUNF J bGLNZJT LUZNKL JMX JMefgE LUZNKL \ EFGH GH JTHU bKLj HGYITK P JH NFK bGLNZJT LUZNKLLZMH NFK HJYK ILUNUVU T JMX }KKIH NFK JTYUHN NFK HJYK HNJNK
JH JM JVNZJT LUZNKL \ ^MHNKJX U` NLJV}GM[ VFGTXLKM Sj GMNKLW
`JVK P NFK bGLNZJT LUZNKL NLJV}H NFKY Sj SULXKL LUZNKL JMX
GMNKL`JVK P JMX NFK HZSULXGMJNK LUZNKLH }KKI HNJNK JSUZN XJNJ
`ULOJLXGM[ JH XGLKVNKX Sj NFK VUMNLUTTKL \ ^M JXXGNGUM P NFK
LUZNGM[ NJSTK TUU}ZI U` J LUZNKL GH LKITJVKX Sj NFK XGHNLGSZNKX
TUU}ZI U` NFK b GLNZJT LUZNKL { HGMVK NFKHK NLJMHY GHHGUMH JMXNFKGL LKI TGKH [U UbKL LKTGJSTK ZMGVJHN UL YZTNGVJHN VFJMMKTHNFK LKITj GH JHHZLKX JH TUM[ JH NFK LUZNKLH JLK ZI \ EFKLK`ULK P
NFGH TU U}ZI O GTT HZVVKKX JMX NFK bGLNZJT LUZNKL VJM `ULOJLXYKHHJ[KH SJHKX UM NFK XGHNLGSZNKX LUZNGM[ NJSTKH \ � FKM NFK
IHKZXU VUXK `UL efgE JMX JM efgE bGLNZJT LUZNKL GH VUYWIJLKX JMX HNJNK NLJMHGNGUM XGJ[LJYH JLK ILKIJLKX P NFKj JLK
GXKMNGVJT \ | bGLNZJT LUZNKL NFKLK`ULK S KFJbKH NFK HJYK JH JMJVNZJT LUZNKL OUZTX GM GNH I TJVK \ �

� GbKM NFJN J bGLNZJT LUZNKL S KFJbKH NFK HJYK JH JM efgELUZNKL ZMXKL MULYJT VUMXGNGUMH P OK MUO MKKX NU KRJY GMK GNH
I KL`ULY JMVK ZMXKL `JGTZLK \ EFKLK JLK NFLKK OJjH J TGM} UL
LUZNKL VJM `JGT GM J XUYJGM \ EFK `JGTZLK VJM U VVZL HZVF NFJN
KGNFKL NFK |gw YZTNGVJHN NLKK UL NFK XJNJ YZTNGVJHN NLKK GH
XGHVUMMKVNKX SZN IJNFH KR GHN S KNOKKM JTT S ULXKL LUZNKLH { J
SULXKL LUZNKL VJM `JGT { UL J IJLNGNGUM VJM HKIJLJNK NFK SULXKL
LUZNKLH GMNU HKIJLJNK VUMMKVNKX VUYIUMKMNH \ EFK `UTTUO GM[
NFLKK TKYYJH HFUO NFJN ] ^_ `ZMVNGUMH VULLKVNTj GM KJVF U`
NFK NFLKK VJHKH \

� GLHN OK YJ}K HUYK HGYITK JHHZYINGUMH JSUZN NFK MJNZLK
U` NFK GMNKLMJT YZTNGVJHN LUZNGM[ ILUNUVU T \ � GLHN P OK JHHZYK
NFJN G` NFKLK KRGHNH HUYK LUZNK SKNOKKM JTT S ULXKL LUZNKLH P NFK
GMNKLMJT YZTNGVJHN LUZNGM[ ILUNUVUT O GTT LKSZGTX NFK YZTNGVJHN
NLKK GM HUYK lMGNK NGYK `U TTUO GM[ J TGM} UL LUZNKL `JGTZLK \
�KVUMX P G` NFK XUYJGM GH IJLNGNGUMKX JMX NFKLK GH MU IUHHGSTK
LUZNK S KNOKKM JTT S ULXKL LUZNKLH P OK JHHZYK NFJN NFK GMNKLMJT

YZTNGVJHN ILUNUVUT O GTT SZGTX JM |gw JMX XJNJ YZTNGVJHN NLKK
O GNFGM KJVF IJLNGNGUM P HU NFJN JMj SULXKL LUZNKLH O GNFGM NFK
IJLNGNGUM O GTT SK JSTK NU VUYYZMGVJNK P JMX NFJN NFK NLKK O GTT
S K LKSZGTN OFKM NFK IJLNGNGUMH YKL[K \ EFKHK JLK VULLKVN JHW
HZYINGUMH `UL JTT efgE XUYJGMH P JH efgE VULLKVNTj SZGTXH
J NLKK GM lMGNK NGY K GM JMj VUMMKVNKX VUYIUMKMN `U TTUO GM[
J `JGTZLK UL IJLNGNGUM x��z \ ^` P GM `JVN P NFK GMNKLMJT YZTNGVJHN
VJMMUN HZIIULN NFGH P NFK bGLNZJT LUZNKL ILUNUVU T KMVJIHZTJNWGM[ NFJN XUYJGM O GTT MKKX JXXGNGUMJT `ZMVNGUMJTGNj NU `ZTl TT
NFUHK LK�ZGLKYKMNH \

��

C m � ^M NFK KbKMN U` JM GMNKLMJT TGM} UL LUZNKL`JGTZLK HZVF NFJN JTT SULXKL LUZNKLH FJbK IJNFH NU KJVF UNFKL PNFK bGLNZJT LUZNKL ILUNUVU T O GTT VUMNGMZK NU UIKLJNK VULLKVNTj\
� ���� � ^M `JVN P GM NF GH VJHK ]^_ MKKXH NU XU MUNFGM[ \ EFK

GMNKLMJT YZTNGVJHN ILUNUVUT GH JSTK NU LKVUMHNLZVN KGNFKL UL
SUNF NFK |gw JMX XJNJ NLKK JH J IJNF KRGHNH S KNOKKM JTT
S ULXKL LUZNKLH P JMX NFK VUMNLU TTKL O GTT S K JSTK NU VUYYZW
MGVJNK JMX HFJLK XJNJ JMX VUMNLUT YKHHJ[KH O GNF JTT SULXKL
LUZNKLH \ EFKLK YJj SK GMNKLMJT LUZNKLH NFJN JLK MUN JSTK NU
LKVKGbK UL HKMX UM NFUHK JXXLKHHKH P SZN NFJN XUKH MUN K�KVNNFK `ZMVNGUM U` NFK bGLNZJT LUZNKL JH J OFUTK { GN GH HNGTT JS TK NUYJ}K JIILUILGJNK HNJNK VFJM[KH JMX NU VJLLj XJNJ JVLUHH NFK
bGLNZJT LUZNKL `UL NLJMHY GHHGUM UM NFK FG[FKLWTKbKT NLKK \ �

��

C  � ^M NFK KbKMN U` J SULXKL LUZNKL `JGTZLK P NFK
bGLNZJT LUZNKL ILUNUVU T O GTT VUMNGMZK NU UIKLJNK VULLKVNTj\

� ���� � ^M NFGH VJHK P J H GM[TK SULXKL LUZNKL U` J bGLNZJTLUZNKL `JGTH \ EFGH `JGTZLK O GTT S K XKNKVNKX Sj NFK UNFKL SULXKL
LUZNKLH \ ^` NFK VUMNLU TTKL GH NFK LUZNKL NFJN `JGTKX P NFGH O GTT
S K XKNKVNKX OFKM NFK HZSULXGMJNKH VKJHK LKVKGbGM[ }KKIWJTGbKYKHHJ[KH { G` GN GH J HZSULXGMJNK LUZNKL NFJN `JGTH P NFKM NFK
VUMNLUTTKL O GTT XKNKVN NFK `JGTZLK OFKM NFK }KKIWJTGbK YKHHJ[KH[U ZMJMHOKLKX \ ^` GN GH J HZSULXGMJNK LUZNKL NFJN [U KH XUOM P
NFK YJHNKL LUZNKL HGYITj LKYUbKH HNJNK JSUZN JMj VFGTXLKMU` NFK bGLNZJT LUZNKL NFJN OKLK SKGM[ HKLbKX Sj NFK `JGTKXLUZNKL P JH G` NFK KRNKLMJT TGM} U` JM efgE LUZNKL FJX `JGTKX \
EFGH GH HJ`K JH NFK UZN[UGM[ TGM}H JLK ZMLKJVFJSTK NFLUZ[F NFK
`JGTKX LUZNKL JMX GN GH JH G` NFK XUYJGM HGYITj FJH J XG�KLKMN
NUIUTU[j\ ^` NFK VUMNLUTTKL GH NFK LUZNKL NFJN FJH `JGTKX P GN JH
G` NFK XUYJGM FJH S KKM IJLNGNGUMKX GM HZVF J OJj NFJN NFK
VUMNLUTTKL GH ZMLKJVFJSTK JMX NFK HZSULXGMJNK LUZNKLH `UTTUO
NFK HJYK ILU VKXZLK JH J MKNOUL} IJLNGNGUM JMX NFK VJHK GH
VUbKLKX Sj �KYYJ � \ �

��

C � � ^M NFK KbKMN U` J MKNOUL} IJLNGNGUM P KJVFIJLNGNGUM O GTT `ULY GNH UOM bGLNZJT LUZNKL P LKHZTNGM[ GM VULLKVNI KL`ULY JMVK SZN J NUIUTU[j VFJM[K \
� ���� � ^M NFGH lMJT VJHK P NFK bGLNZJT LUZNKL GH IJLNGNGUMKXGM HZVF J OJj NFJN HUYK SULXKL LUZNKLH JLK HKIJLJNKX `LUY

KJVF UNFKL P O GNF UMK UL YULK SULXKL LUZNKLH IJLN U` KJVF
IJLNGNGUM \ gKVJZHK NFK GMNKLMJT YZTNGVJHN ILUNUVU T LKSZGTXH
NFK |gw NLKK O GNF GM KJVF IJLNGNGUM JMX SKVJZHK NFK UMTj KRW
GNH UZN U` NFK IJLNGNGUM JLK NFLUZ[F NFK SULXKL LUZNKLH P KJVF
HKIJLJNK IJLNGNGUM YKKNH NFK VLGNKLGJ U` JMX JVNH JH GNH UOM
bGLNZJT LUZNKL \ EFKLK`ULK P KJVF IJLNGNGUM VJM JIIKJL JH JMefgE LUZNKL UM NFK FG[FKLWTKbKT NLKK \ EFK IJLNGNGUM NFJNXUKH VUMNJGM NFK VUMNLU TTKL H GYITj LKYUbKH HNJNK JSUZN NFKSULXKL LUZNKLH GN VJMMUN LKJVF JMX VUMNGMZKH JH GM NFK VJHK
JSUbK \ EFK IJLNGNGUMH NFJN XU MUN VUMNJGM NFK VUMNLU TTKL YZHNKTKVN J VUMNLUTTKL `UL NFJN IJLNGNGUM UMVK NFK |gw YZTNGVJHN
NLKK GH VUMHNLZVNKX O GNFGM NFK IJLNGNGUM \ EFGH YKVFJMGHY GH
bKLj HGYITK � KJVF SULXKL LUZNKL O GNF GM NFK IJLNGNGUMH HKMXH}KKIWJTGbK YKHHJ[KH NU NFK |gw JXXLKHH { JH JTT gwH O GNF GM JIJLNGNGUM TGHNKM NU NFGH JXXLKHH P J`NKL HKbKLJT }KKIWJTGbKH FJbKSKKM HKMN KJVF SULXKL LUZNKL O GTT FJbK NFK JXXLKHHKH U` JTTUNFKL gwH O GNFGM NFK IJLNGNGUM \ eMK IJLNGVZ TJL gw hNFK UMK
O GNF NFK TUOKHN UL F G[FKHN ^_ JXXLKHHi O GTT NFKM NJ}K UbKL



JH NFK VUMNLUTTKL JMX HKMX JM JMMUZMVKYKMN U` GNH HNJNZH NU
NFK UNFKLH O GNFGM NFK IJLNGNGUM { NFGH JMMUZMVKYKMN VJZHKH
NFKY NU GYYKXGJNKTj XLUI JTT HNJNK JSUZN VF GTXLKM NFJN NFKj
FJbK P J`NKL OFGVF NFKj YUXG`j NFKGL HNJNK JH XGLKVNKX Sj NFKVUMNLU TTKL \ EU NFK MKNOUL} UZNHGXK NFK uw P GN O GTT JIIKJL
JH G` NFK uw FJH LKHNJLNKX P JMX MKO VUMMKVNGUMH O GTT S K
`ULYKX NU NFK uw \ � FKM NFK IJLNGNGUMH YKL[K J[JGM P NFK
|gw YZTNGVJHN NLKK SKNOKKM NFK NOU IJLNGNGUMH LK`ULY H JMX
KJVF `ULYKL IJLNGNGUM LKVKGbKH NFK }KKIWJTGbK YKHHJ[KH U` NFKUNFKL { JN NF GH IUGMN JM KTKVNGUM GH FKTX J[JGM `UL VUMNLU TTKL P
O GNF UMK IJLNGVZTJL LUZNKL HKTKVNKX J[JGM Sj ^_ MZYSKL UL
Sj ILKWVUMl[ZLJNGUM G` NFK HKN VUMNLUTTKL GH O GNFGM NFK IJLNGW
NGUM \ EFK TUHGM[ VUMNLUTTKL HKMXH MU YKHHJ[K SZN XLUIH JTT
LUZNGM[ HNJNK { NFK KTKVNKX VUMNLUTTKL J[JGM JMMUZMVKH GNH HNJW
NZH NU JTT UNFKL SULXKL LUZNKLH \ ^M NFGH VJHK P UM Tj NFK `ULYKL
HZSULXGMJNKH U` NFK TUHGM[ VUMNLUTTKL MKKX VTKJL uw HNJNK JMX
HNJLN JMKO \ EFK NFKHK VJHKH NFK NUIU[LJIFj U` NFK FG[FKLW
TKbKT NLKK GH XG�KLKMN MUO P O GNF HKbKLJT XGHVUMMKVNKX bGLNZJTLUZNKLH O FKLK NFKLK ZHKX NU SK J HGM[TK UMK P SZN KJVF bGLNZJTLUZNKL O GTT HNGTT `ZMVNGUM VULLKVNTj\ gKVJZHK efgE `ZMVNGUMH
VULLKVNTj LK[JLXTKHH U` NFK NUIU[LJIFjP ] ^_ O GTT HNGTT UI KLJNK
ILUIKLTj\
^` J bGLNZJT VKMNKL IU GMN GH IJLNGNGUMKX P GN `ULY H J MKO[LUZI U` b GLNZJT LUZNKLH JH XKHVLGSKX JSUbK P SZN O GNF UMKXG�KLKMVK { UMTj NFK IJLNGNGUM VUMNJGMGM[ NFK JVNZJT VKMNKL

IUGMN VJM LKHIUMX NU SZGTX NFK FG[FKLWTKbKT NLKK \ �JVF IJLN
U` NFK IJLNGNGUM YZHN NFKLK`ULK VFKV} bGJ GNH ZMGVJHN LUZNWGM[ NJSTKH NFJN NFK IFjHGVJT VKMNKL IUGMN GH LKJVFJSTK S K`ULK
JVVKINGM[ VUMMKVNGUMH `UL GN UM NFK FG[FKLWTKbKT NLKK \ EFKLKJHUM `UL NF GH GH VTKJL � G` NFKLK OKLK HKbKLJT bGLNZJT VKMWNKL IUGMNH JVVKINGM[ VUMMKVNGUMH P J HGM[ TK NLKK OUZTX MUN S K
SZGTN JN NFK FG[FKL TKbKT { GMHNKJX P J `ULKHN U` XGHVUMMKVNKXNLKKH OUZTX SK SZGTN \ EFGH Y Jj YKJM HUYK IJLNGNGUMH O GTT S K
LK� KVNGM[ VUMMKVNGUM LK�ZKHNH ZMNGT NFK ZMGVJHN LUZNGM[ FJH
ZIXJNKX LUZNKH NU NFK IFjHGVJT VKMNKL IUGMN P SZN GM NGY K hG`
NFK IJLNGNGUM TJHNH TUM[ KMUZ[Fi NFK � U GM LK�ZKHNH O GTT HNJLN
[UGM[ NU NFK VULLKVN IJLNGNGUM \ �

� ��pB�
  � � GbKM `JGTZLKH GMHGXK J XUYJGM P NFK bGLWNZJT LUZNKL ILUNU VUT O GTT HNGTT HGYZTJNK UMK hUL YULK i efgE
LUZNKLH \

� ���� � �GMVK NFK b GLNZJT LUZNKL ILUNU VUT `ZMVNGUMH VULWLKVNTj GM KJVF U` NFK NFLKK IUHHGS TK `JGTZLK VUMXGNGUMH P ] ^_
JTOJjH VULLKVNTj HGYZTJNKH JM efgE LUZNKL P JMX HGMVK efgE
GH VULLKVN P ] ^_ O GTT J TO JjH S K VULLKVN \ �

� �poD�r@spo@
�K FJbK XKHVLGS KX J MKO ILUNUVUT `UL FGKLJLVFGVJT YZTNGVJHNLUZNGM[ VJTTKX ]^_ NFJN � U GMH FKNKLU[KMKUZH LUZNGM[ XUYJGMH
ZHGM[ NFK eLXKLKX fULK gJHKX ELKK ILUNU VUT \ EFK YKNFUX
YJ}KH XUYJGMH JIIKJL JH J HGM[TK bGLNZJT LUZNKL UM J FG[FKLWTKbKT HFJLKX NLKK ZHGM[ J HGYITK ILUNUVU T NFJN UL[JMGdKH NFKSULXKL LUZNKLH U` NFK XUYJGM NU HGYZTJNK J HGM[TK efgE
LUZNKL \ |Mj LUZNGM[ XUYJGM VJM SK YJXK J bGLNZJT LUZNKL {JTT NFJN GH LK�ZGLKX GH NFK JSGTGNj NU HKMX YZTNGVJHN IJV}KNH
GMNKLMJTTj\ w KVZLHGbK VLKJNGUM U` bGLNZJT LUZNKLH jGKTXH J QKRWGSTK F GKLJLVFj NFJN GH LUSZHN { FJH MU HNLGVN ULXKLGM[ U` TKbKTH {JTG[MH KJHGTj O GNF KRGHNGM[ ZMGVJHN XUYJGM SUZMXJLGKH { JMX
JTOJjH JNNKYINH NU YJ}K NFK IJNF NU NFK VKMNKL IU GMN U` NFK
NLKK JH HFULN JH IUHHGSTK \ EFK YKVFJMGHY H `UL VKMNKLWIUGMN
TU VJNGUM XGHNLGSZNGUM JLK HGYITK JMX K�KVNGbK GM Y GMGY GdGM[NFK JYUZMN U` VUMNLU T NLJk V MKKXKX \
� FGTK Y JGMNJGMGM[ NFK HJYK `ZMVNGUMJTGNj U` UNFKL F GKLW

JLVFGVJT YZTNGVJHN HVFKYKH P ] ^_ JIILUJVFKH NFK ILUSTKY GM

J bKLj XG�KLKMN YJMMKL \ wUZNGM[ SKNOKKM NFK XUYJGMH GHSJHKX HUTKTj UM NFK ZMGVJHN LUZNGM[ NJSTKH { NFK TUOKLWTKbKTXUYJGMH XU MUN MKKX NU SK KRITGVGNTj MJYKX JMX MU HKIJW
LJNK LUZNGM[ MKKXH NU UVVZL NU SZGTX IJNFH NU XUYJGMH \ EFGH
JTTUO H [LKJN QKRGS GTGNj GM NFK JXXGNGUM UL YUXGlVJNGUM U` XUW
Y JGMH GM NFK LK[ GUM \ t JNJ NLJk V QUO H UbKL J HGM[TK NLKK P JMXOFGTK FG[FKLWTKbKT VUMNLUT YKHHJ[KH YJj SK KMVJIHZTJNKX `ULNLJMHY GHHGUM JVLUHH J LK[GUM P XJNJ IJV}KNH JLK MKbKL KMVJIWHZ TJNKX UL XZITGVJNKX \ EFK NLKK GNHKT` GH JTOJjH SZGTN O GNF
JM JNNKYIN JN `ULY GM[ NFK JbKLJ[K HFULNKHN IJNF NU NFK VKMWNKL IUGMN `UL NFK [LUZI \ EFK ULXKLGM[ U` NFK FGKLJLVFj GH
JTHU KRNLKYKTj [KMKLJT { KRVKIN `UL NFK FG[FKHN TKbKT XUYJGM PMU XUYJGM MKKXH NU }MUO OFJN GNH I TJVK GH GM NFK FGKLJLW
VFj\ � FGTK NFK SZT} U` NFK VUMNLUT NLJk V GM ]^_ GH `UL NFK
XGHNLGSZNGUM U` ILUIKL VULK JMX SKHNWIJNF GM`ULY JNGUM P NFK
JYUZMN U` NLJk V GH Y GM GY GdKX JH YZVF JH IUHHGSTK Sj UMTj
HKMXGM[ NFK GM`ULY JNGUM OFKLK GN GH LK�ZKHNKX UL OFKLK GN
MKKXH NU S K XKTGbKLKX `UL NFK ILUIKL UIKLJNGUM U` KMVJIHZWTJNKX ILUNUVU TH \ EFK ]^_ ILUNU VUT NJ}KH S KHN JXbJMNJ[K U`NFK VUMbKL[KMVK U` NFK ZMGVJHN JMX YZTNGVJHN NUIU[LJIFGKHJMX NFK XKbKTUIYKMN U` FG[F IKL`ULY JMVK HFJLKXWNLKK ILUNUWVU TH P OFGTK LKNJGM GM[ NFK JSGTGNj NU GMNKLWUI KLJNK O GNF KR GHNGM[
XUYJGMH JMX ILUNUVUTH \
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