
����� ��� � ����	� 
��
�� �� ������� � � ������
�

�����

����������� ����� �
!"#$$%&#'(&%) *#+,

--�� ./ � 0112

3 456787 79:; 8446< 4= 456 <6>3?4;6@4 =A ;=<6?@
B3@C93C67 =A D@=E F=BB6C6 8@ >3?483B A9BA8BB;6@4 =A
456 ?6G98?6;6@47 A=? 456 <6C?66 =A :3F56B=? =A 3?47

FHII JKKLL M FNOPQLR ; JQQR S T JRJKJUV 8URKPWXKHP HY ?WRRJOU S DUHZ FHQQLVL
<HU :QONLKO S 3RRJRKOUK >PHYLRRHP HY FHI[WKLP 7XJLUXL S DUHZ FHQQLVL
CLPOQ\ DPWI]NHQ^ S T JRJKJUV 3 RRJRKOUK >PHYLRRHP HY ;WRJX S DUHZ FHQQLVL

7KL_LU FQOUX`S 7LUJHP BLXKWPLP JU 7QO_JX S 9UJ_LPRJK` HY FNJXOVH
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H IJKLMNOPKQMJ
?LXLUK `LOPR NO_L RLLU O KPLI LU\HWR VPHR KN JU KNL SLQ\ HY XHP[WR QJUVWJRKJXR S
QOPVLQ` \WL KH KNL O\_LUK HY JUXPLORJUVQ` YORK XHI[WKLPR R JKN VPLOKLP RKHPT
OVL XO[OXJK`� U JKN KNL O[[ LOPOUXL HY QOPVL S XHI[WKLPTRLOPXNO]QL XHP[ HPOV
\OKO]ORLR HY UOKWPOQTQOUVWOVL KLZK KNOK JUXQW\L JUYHPI OKJHU O] HWK KNL KLZK S
QJWL [OPKTHYTR[ LLXN OU\ IHP[NHQHVJXOQ I OPWLPRV KNL UOKWPOQ QOUVWOVL [PHT
XLRRJUV X@B> Y XHIIWUJK` NOR KWPUL\ KH RKOKJRKJXOQ I LKNH\R YHP LZ[QHJKJUV
OUUHKOKL\ XHP[ HPO KH JI[PH_L I OXNJUL KPOURQOKJHU R`RKLI R S ZWLRKJHU OUT
RRLPLPR S R[ LLXN VLULPOKJHU OU\ PLXHVUJKJHU R`RKLI R S OU\ RH HU � BJUVWJRKR
NO_L WRL\ KNLI YHP L_LP`KNJUV YPHI \LI HURKPOKJUV KNL PLQOKJ_L POPJK` HY KNL
RW] [ LXK\ JUKPOURJKJ_L _LP] RLUKLUXL K`[ L JU 6UVQJRN X7OI[RHU ���]Y KH KLOXN TJUV I H\OQ [OPKJXQLR JU CLPI OU X; ĤQQLPJUV ��� _Y �5HRL_LP S _LP` QJKKQL RHPW NOR ] LLU \HUL JU O[[Q`JUV RKOKJRKJXOQ I LKNH\R
KH ?WRRJOU HP JI[PH_JUV ?WRRJOU QOUVWOVL [PH XLRRJUV R`RKLI R WRJUV PLRWQKR
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YPHI @B> � 4NJR JR QOPVLQ` \WL KH O RNHPKOVL HY OUUHKOKL\ XHP[ HPO HY ?WRRJOU �
4LFH?WR S O XHP[WR HY PLXHP\L\ R[ LLXN YPHI KLQL[NHUL XHU_LPROKJHUR S NOR QJI T
JKL\ WRL YHP VLULPOQ @B> PLRLOPXN ] LXOWRL R[ LLXN JR RH \J�LPLUK YPHI R PJKKLU
KLZKR S OU\ KNL PLI OJUJUV XHP[ HPO XJUXQW\JUV KNL 9[[ROQO FHP[WR HY ?WRRJOU
4LZKR YPHI 9[[ROQO 9UJ_LPRJK`S 7RL\LU S OU\ KNL FHP[WR HY 8UKLP_JLR R YPHI
4Ŵ]JUVLU 9UJ_LPRJK`S CLPI OU`S ] HKN HY RNJXN WRL I HRKQ` ULR R[O[ LP KLZKR
OU\ UH_LQRY XHUKOJU OQI HRK UH OUUHKOKJHU OU\ OPL QJKKQL ] LKKLP KNOU KNL I ORR
HY KLZK OQPLO\` O_OJQO]QL HU KNL RL]RJKLR HY \H^LUR HY ?WRRJOU ULR R[O[ LPR ��
3UUHKOKL\ XHP[ HPO OPL RKJQQ JU LOPQ` RKOVLR HY \L_LQH[I LUK OU\ \H UHK O\T
\PLRR RHI L _LP` QOPVL R[NLPLR HY ?WRRJOU WROVL �� 8U [OPKJXWQOP S KNL` \H UHK
O\\PLRR O VPHR JUV _OPJLK` HY R PJKKLU ?WRRJOU M KNOK HY KNL ?WRRJOUTQOUVWOVL
8UKLPULK � 4NL PLVJRKLP HY ?WRRJOU WRL\ KNLPL JR RHI LRNLPL ] LKRLLU R[ LLXN
OU\ RKOU\OP\ R PJKKLU ?WRRJOU � :LXOWRL KNL KLZK NOR UHK ] LLU L\JKL\ ]` RL_T
LPOQ [ LH[QL OR I HRK ULR R[O[ LP KLZKR OPL S JK JR _LP` WRLYWQ YHP RHYKROPL RNJXN
OXXL[KR WRLPTR PJKKLU JU[WK S RNJXN JR QJWLQ` KH ] L XQHRLP KH KNJR ULR PLVJRKLP
HY KNL QOUVWOVL �

8U KNJR [O[ LP S RL \LRXPJ] L KNL XHURKPWXKJHU HY O ULR XHP[WR HY ?WRRJOU
OU\ [PH[ HRL RL_LPOQ RKPOKLVJLR YHP PL\WXJUV KNL XHURJ\LPO]QL QO] HP PLZWJPL\
KH \L_LQH[ O XHP[WR YPHI WUOUUHKOKL\ KLZK S QLR � 8U O\\JKJHU KH KNL XHP[WR
OU\ I LKNH\HQHVJXOQ RWVVLRKJHUR S KNL [PH[ LXK NOR OQRH [PH\WXL\ O RWJKL HY
H[ LU TRHWPXL RHYKROPL YHP \L_LQH[JUV XHP[ HPO � 4NL PLRWQKR RWVVLRK KNOK S R JKN
KNL PJVNK RHYKROPL S JK JR [ HRRJ] QL YHP HUL [ LPRHU KH \L_LQH[ O RI OQQ XHP[WR
OU\ JU KRLUK` NHWPR KPOJU O [OPKTHYTR[ LLXN KOVVLP KNOK R JQQ [ LPYHPI R JKN OU
OXXWPOX` HY
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� >HKLUKJOQ O[[QJXOKJHUR HY KNJR [PH[ LXK JUXQW\L \L_LQH[JUV
OU H[ LUTRHWPXL I HP[NHQHVJXOQ OUOQ`^LP YHP ?WRRJOU OU\ [PH_J\JUV \OKO YHP
WRL ]` QJUVWJRKR RHPW JUV R JKN ?WRRJOU �
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8U =XKH] LP HY ���] OU\ 3[PJQ HY ���� S RL ORWL\ I LI] LPR HY KNL ?WRRJOUT
QOUVWOVL XHIIWUJK` HY KNL BJ_L	HWPUOQ RL]RJKL X
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��� �Y KH \HUOKL KNLJP [ HWPUOQR KH KNL [PH[ LXK � ;HPL KNOU S YK` WRLPR OVPLL\ KH
NO_L KNLJP [HWPUOQR JUXQW\L\ JU KNL XHP[WR S PLRWQKJUV JU OU WUKOVVL\ XHP[WR
HY I HPL KNOU � S��� S��� RHP\R � 4NL KLZKR OPL R PJKKLU ]` R[ LOWLPR HY ?WRT
RJOU PLRJ\JUV JU KNL ?WRRJOU AL\LPOKJHU S KNL 9UJKL\ 7KOKLR S BOK_JO S 8RPOLQ S
3WRKPOQJO S 6RKHUJO S OU\ :LQOPWR � 4NL KLZKR POUVL YPHI O RLUKLUXL HP KRH KH
RL_LPOQ NWU\PL\ RHP\R � UL [OPRL\ KNL \OKO WRJUV O RWJKL HY [PHVPOI R R PJKKLU
JU >LPQ S O [PHVPOII JUV QOUVWOVL R JKN _LP` VHH\ KLZKTNOU\QJUV XO[O]JQJKJLR S
NOU\TKOVVL\ O RI OQQ [ HPKJHU HY KNL XHP[WR R JKN [OPKTHYTR[ LLXN JUYHPI OKJHU S
OU\ ] LVOU OWKHI OKJXOQQ` KOVVJUV KNL PLI OJU\LP HY KNL XHP[WR �

� �ML�O� � ��� �M�� �JK 	JN K
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4PO\JKJHUOQQ`S XHP[ HPO NO_L ] LLU \L_LQH[ L\ OXXHP\JUV KH RNOK JR XOQQL\ KNL
�XOKNL\POQ� IH\LQ JU KNL RHYKROPL LUVJULLPJUV XHIIWUJK`S RNLPL OQQ I LI] LPR
HY O [PH[ LXK O\NLPL KH O [QOU OU\ OPL PLR[ HURJ] QL YHP R PJKJUV R[ LXJSX [JLXLR HY
RHYKROPL HP OUUHKOKJUV R[ LXJSX \OKO X?O`IHU\ ��� _Y � 4NL` OPL \L_LQH[ L\
OQI HRK LZXQWRJ_LQ` R JKN JU QOPVL PLRLOPXN WUJ_LPRJKJLR HP UOKJHUOQ JURKJKWKLR
HY RXJLUXL OU\ KNLJP QJXLURJUV PLRKPJXKR WRL KH OXO\LI JX HP UHUTXHIILPXJOQ
RLKKJUVR �

4NL �]O^OOP� IH\LQ JR O YWU\OI LUKOQQ` \J�LPLUK RO` HY PWUUJUV O [PH[ LXK �
8URKLO\ HY YHQQHR JUV O R[ LXJSL\ [QOU OU\ RHPW JUV HUQ` HU OU ORRJVUL\ RLXT
KJHU HY KNL [PH[ LXK S RHPWLPR JU KNL ]O^OOP I H\LQ YH XWR KNLJP RHPW HU KNL
YWUXKJHUOQJK` KNL` ULL\ OK KNL I HI LUK � >PH[ LXK I OUOVLPR OXK OR I H\LPOKHPR
OU\ ORRLI]QL KNL RHI LKJI LRTH_LPQO[[JUV PLRWQKR JUKH O XHNLPLUK RNHQL � 4NJR
I H\LQ JR _LP` L� LXKJ_L YHP O UWI]LP HY PLORHUR �

AJPRK HY OQQ S H[ LU TRHWPXL [PHVPOIILPR S RNH NO_L I HPL KNOU O \LXO\L �R
LZ[ LPJLUXL R JKN ]O^OOPTRK`QL I OUOVLI LUK JU ULOPQ` L_LP` I O[ HP RHYKROPL
[PH[ LXK YPHI KNL BJUWZ H[ LPOKJUV R`RKLI \HRU KH RI OQQLP LTIOJQ WKJQJKJLR QJWL
ALKXNI OJQ OU\ 7[OI3RRORRJU S NO_L JUKLPUOQJ^L\ O _LP` JI[ HPKOUK I OZJI M
ULXLRRJK` JR KNL I HKNLP HY JU_LUKJHU � =[LUTRHWPXL [PH[ LXKR RWXXLL\ JU \L_LQT
H[JUV PH]WRK S LZKLURJ] QL RHYKROPL ] LXOWRL KNLPL JR O ULL\ HP \LRJPL YHP RWXN
RHYKROPL OU\ [PHVPOIILPR �HXW KH KNL [PH[ LXK S LOVLP KH [PH\WXL RHPW JUV
XH\L L_LU JY JK I LOUR \HUOKJUV KNLJP KJI L � 4NJR UHKJHU JR PL�LXKL\ JU [ H[W T
QOP H[ LUTRHWPXL QJXLURLR QJWL KNL C@9 >W]QJX BJXLURL OU\ KNL :7< 3PKJRKJX
BJXLURL S RNJXN OQQHR OU`HUL KH I H\JY` XH\L YHP KNLJP HRU [WP[ HRLR OU\ L_LU
RLQQ KNL PLRWQKR �� 4NLRL QJXLURLR RLP_L XHP[ HPOKL OU\ UHUTXHP[ HPOKL XHIIW T
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UJKJLR RLQQ S OQQHR JUV XHP[ HPOKJHUR KH [OXWOVL RHYKROPL OU\ RW[[ HPK YHP ROQL
OU\ [ LPI JKKJUV JU\J_J\WOQR S UHKTYHPT[PHS KR S OU\ OXO\LI JX JURKJKWKJHUR KH WRL
KNL RHYKROPL YHP KNLJP HRU [WP[ HRLR �

7LXHU\ S H[ LUTRHWPXL [PHVPOIILPR WU\LPRKOU\ KNOK �IOU` L`L]OQQR KOI L
XHI[QLZJK`� X?O`IHU\ ��� _Y � 5WVL [PH[ LXKR QJWL KNL ;H^JQQO RL] ]PHR RLP
OPL WL[K H[KJI J^L\ OU\ YPLL HY ]WVR ] LXOWRL I JQQJHUR HY [ LH[QL WRL KNLI
LOXN \O` OU\ KNHWROU\R HY KNHRL WRLPR OPL R JQQJUV KH PL_JLR XH\L OU\ RW]I JK
[OKXNLR HP ]WV PL[ HPKR KH [PH[ LXK I OUOVLPR RNLU O [PH]QLI OPJRLR � U NJQL O
XOKNL\POQTRK`QL [PH[ LXK I O` KOWL RLLW R HP I HUKNR KH SZ O PL[ HPKL\ ]WV OU\
PLQLORL O PL_JRJHU S \L[ LU\JUV HU RNLPL RWXN SZLR YOQQ JU JKR H_LPOQQ [ QOU S O
WRLP RNH PL[ HPKR O ]WV KH OU H[ LUTRHWPXL [PH[ LXK JR HYKLU O]QL KH \HRUQHO\
OU\ JURKOQQ O [OKXNL\ _LPRJHU HY KNL RHYKROPL R JKN JU NHWPR �

>PLRLUKQ`S XHP[WR \L_LQH[I LUK [PH[ LXKR JU OXO\LI JO \H UHK KOWL JUKH OXT
XHWUK KNL S PRK I OZJI \JRXWRRL\ O] H_L � BJXLURLR KNOK [PHNJ]JK XHII LPXJOQ
WRL HY XHP[WR \OKO PLI H_L OU` JUXLUKJ_L YHP RHYKROPL XHI[OUJLR KH XHUKPJ]WKL
KJI L OU\ IHUL` KH \L_LQH[I LUK [PH[ LXKR � 4NL LZOI[QL HY KNL H[ LUTRHWPXL
RHYKROPL XHIIWUJK`S RNLPL 8:; OU\ 7C8 OPL JI[ HPKOUK [OPKULPR S LR[ LXJOQQ`
JU KNL BJUWZ WLPULQ [PH[ LXK S KNL XHPL HY KNL BJUWZ H[ LPOKJUV R`RKLI S RHYKT
ROPL RNJXN YHPI R KNL ]ORJR HY KNL YPLL BJUWZ H[ LPOKJUV R`RKLI S RWVVLRKR
KNJR JR O I JRKOWL � AWPKNLPI HPL S JY QJUVWJRKR OU\ XHI[WKLP RXJLUKJRKR RLPL
[PLRLUKL\ R JKN O YLR LUKJXJUV O[[QJXOKJHUR HY XHP[WR \OKOV OU H[ LUTRHWPXL
I HP[NHQHVJXOQ OUOQ`^LP YHP WRL JU KNL XQORRPH HI HP [ LPNO[R I OXNJUL KPOURQOT
KJHU RHYKROPL S JU KNL XORL HY O KRHTQOUVWOVL [OPOQQLQ XHP[WRV KNL H[ LUTRHWPXL
RHYKROPL LZ[ LPJLUXL RWVVLRKR KNL` XHWQ\ ] L ]PHWVNK HU ] HOP\ OR OUUHKOKHPR
OU\ [PHVPOIILPR OR RLQQ � 5HRL_LP S ULJKNLP RKPOKLV` NOR ] LLU OKKLI[KL\
KNWR YOP ]` OU` I O[ HP XHP[WR \L_LQH[I LUK L�HPK �

4NL RLXHU\ JURJVNK O] HWK KOI JUV XHI[QLZ JK` XOU OQRH ] L O[[QJL\ KH O
[PH]QLI R JKN KPO\JKJHUOQ XHP[ HPO M LPPHPR � 3UUHKOKHP LPPHPR OPL JUL_JKO]QL JU
OU` XHP[WR S ]WK : QONLKO UHKLR KNOK KNJR JR LR[ LXJOQQ` O [PH]QLI JU KNL KLRKJUV
RLXKJHUR HY XHP[ HPO WRL\ YHP PLRLOPXN � 3QVHPJKNI R KNOK [ LPYHPI ] LKKLP KNOU
NWI OU OUUHKOKHPR HU O [OPKJXWQOP KORW OPL [ LUOQJ^L\ ] LXOWRL KNL NWI OU
OUUHKOKHP �R PLRWQK JR KOWLU OR KNL VHQ\ RKOU\OP\ X:QONLKO ����Y � 5HRL_LP S
LKNJXOQ XHURJ\LPOKJHUR \JXKOKL KNOK PLRLOPXNLPR UHK _JLR KLRKJUV \OKO S OR OQT
VHPJKNI R OPL L_OQWOKL\ ]` KNLJP [ LPYHPI OUXL HU O YLR RLQQTWUHRU XHP[ HPO � O
PLRLOPXNLP RNH \LQ_LR JUKH KNL KLRKJUV XHP[WR KH SZ LPPHPR XOU UL_LP OVOJU RO`
R JKNHWK PLRLP_OKJHU KNOK NJR HP NLP OQVHPJKNI R OPL UHK ]JORL\ JU YO_HP HY KNL
KLRK \OKO X;OVLPI OU _��� Y � :QONLKO RWVVLRKR O RHQWKJHU KH KNL [PH]QLI S ]WK
JK RKJQQ \H LR UHK [ LPI JK OU`HUL KH I H\JY` KNL KLRKJUV \OKO � 5L OQRH UHKLR KNL
[PH]QLI R KNOK H XXWP RNLU PLRLOPXNLPR ] LVJU \JRKPJ]WKJUV KNLJP HRU XNOUVLR
KH XHP[ HPO � 4NL ]O^OOP I H\LQ RHQ_LR OQQ HY KNLRL [PH]QLI R M JU O ]O^OOPTRK`QL

�



XHP[WR [PH[ LXK S UHUTPLRLOPXNLPR OPL YPLL KH XHPPLXK LPPHPR JU KNL KLRKJUV \OKO S
RNJXN KNL` OPL YPLL KH WRL OR [OPK HY KNLJP KPOJU JUV \OKO S OU\ RW]I JK KNLI
KH KNL [PH[ LXK �R I OJUKOJULP YHP JUXQWRJHU JU KNL ULZK PLQLORL HY KNL XHP[WR �
4NL LKNJXOQ XHURJ\LPOKJHUR POJRL\ ]` ; OVLPI OU \H UHK O[[Q`S OU\ SZLR OPL
O[[QJL\ JU OU HP\LPQ` I OUULP OU\ KJL\ KH R[ LXJSX PLQLORLR HY KNL XHP[WR �

3[[Q`JUV O ]O^OOP O[[PHOXN \H LR PLRWQK JU ULR \POR]OXW R S NHRL_LP � AHP
JURKOUXL S ] LXOWRL KNL [PH[ LXK XOUUHK PLQ` HU \L\JXOKL\ [OJ\ QO] HP KH OUT
UHKOKL \OKO S O ]O^OOPTIH\LQ XHP[WR [PH[ LXK IWRK OKKPOXK O XPJKJXOQ I ORR HY
_HQWUKLLP OUUHKOKHPR KH LURWPL KNL QHUVTKLPI _JO]JQJK` HY KNL [PH[ LXK � 3QRH S
KNL XHIIWUJK`TXLUKPJX UOKWPL HY RWXN [PH[ LXKR XPLOKLR OU JUXPLORL\ \OUVLP
HY ]OKKQLR H_LP YLOKWPLR JU KNL [PH[ LXK S RHI LKJI LR QLO\JUV KH RXNJRI �� CHH\
[PH[ LXK I OUOVLI LUK OU\ O XQLOP RLURL HY RNOK KNL XHIIWUJK` ULL\R YPHI
KNL [PH[ LXK XOU VH O QHUV RO` KH I JUJI J^JUV KNLRL [PH]QLI R �

� �	K	 �ML�	K

4NLPL OPL ULOPQ` OR I OU` \OKO YHPI OKR OR KNLPL OPL XHP[ HPO S RH OU` ]W\\JUV
XHP[WR [PH[ LXK IWRK KOWL XOPL KH RLQLXK O YHPI OK O[[PH[PJOKL ] HKN KH KNL
[PH[ LXK �R [WP[ HRLR OU\ KNL KHHQR KNOK R JQQ ] L WRL\ KH JUKLPOXK R JKN KNL XHP[WR �
;WXN HY KNL XH\L KNOK JUKLPOXKR R JKN KNL >LUU 4PLL]OUW S OU JI[ HPKOUK
6UVQJRNTQOUVWOVL XHP[WR S JR R PJKKLU JU B87>S O QOUVWOVL \L_LQH[ L\ YHP �B87K
>PHXLRRJUV� JU KNL _���R S RH KNL \OKO OPL PL[PLRLUKL\ JU KNL [OPLUKNLKJXOQ �RT
LZ[PLRRJHU� YHPI OK XNOPOXKLPJRKJX HY B87> X;OPXWR LK OQ � _��� Y � 4NL >POVWL
<L[ LU\LUX` 4PLL]OUW S HU KNL HKNLP NOU\ S JR OXXLRRL\ [PJI OPJQ` R JKN RHYKROPL
R PJKKLU JU >LPQ OU\ WRLR OU 7C;B X7KOU\OP\ CLULPOQJ^L\ ; OPWW[ BOUVWOVLY
\OKO YHPI OK X:ĤNI H_ �O LK OQ � ���]Y ��AHP HWP XHP[WR S RL XNHRL KH WRL E;B S KNL �LEKLURJ] QL ; OPWW[ BOUVWOVL ��
E;B JR O RW]RLK HY 7C;B OU\ JR PO[J\Q` VOJUJUV OXXL[KOUXL JU I OU` \J� LPLUK
SLQ\R OR O RKOU\OP\ RO` HY PL[PLRLUKJUV \OKO � 8K WRLR ] LVJUUJUV OU\ LU\JUV
KOVR OPHWU\ WUJKR HY \OKO � YHP JURKOUXL S �������		
������� IJVNK PL[PLRLUK
KNL `LOP ���� � 8U HWP XHP[WR S RLUKLUXLR OPL \LQJI JKL\ ]` ��� KOVR OU\ RHP\R
OPL \LQJI JKL\ ]` ��� KOVR S OR RNHRU JU AJVWPL _ HU [OVL � �
 6OXN KOV XOU ] L
ORRJVUL\ RL_LPOQ OKKPJ]WKLR S RWXN OR KNL �� OKKPJ]WKL HY ��� S RNJXN JU\JXOKLR
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O RHP\ �R [ HRJKJHU JU O RLUKLUXL � 4NL \OKO OPL ]PHWLU W[ JUKH [ HRKR OR KNL`
RLPL HPJVJUOQQ` [W]QJRNL\ KH KNL BJ_L	HWPUOQ RJKL � 4NL \OKL OU\ KJI L KNL`
RLPL [W]QJRNL\ JR [PLRLP_L\ S OQHUV R JKN KNL KJKQL HY KNL [ HRK �
������
�������		
�������
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AJVWPL _ M 3 ROI[QL [ HRK JU KNL YHPI OK HY KNL XHP[WR �

� �	���K

3 KOVRLK JR KNL XHQQLXKJHU HY OQQ [OPKR HY R[ LLXN \JRKJUVWJRNL\ ]` O [OPKJXWQOP
XHP[WR � 4NLPL OPL I OU` \J� LPLUK KOVRLKR RNJXN OPL XHURKPWXKL\ WRJUV XPJKLPJO
KNOK _OP` YPHI XHP[WR KH XHP[WR � 4NL >LUU 4PLL]OUW S YHP LZOI[QL S \JRKJUT
VWJRNLR �� [OPKR HY R[ LLXN S JUXQW\JUV RL[OPOKL KOVR YHP \HQQOP RJVUR S XHII OR SOU\ KNL RHP\ �KH � X;OPXWR LK OQ � _��� Y S RNJQL KNL >POVWL <L[ LU\LUX` 4PLLT
]OUW \JRKJUVWJRNLR HUQ` YHWPKLLU [OPKR HY R[ LLXN X5O[ J�X OU\ 5QO\W �O _���Y �7WXN KOVRLKR OQRH JUXQW\L _OP`JUV OI HWUKR HY I HP[NHQHVJXOQ JUYHPI OKJHU S \LT
[ LU\JUV HU KNL RO` KNL [PH[ LXK VH LR O] HWK OUUHKOKJUV JKR \OKO �

8UXHI[OKJ]QL KOVRLKR R JKN JU OU\ ] LKRLLU QOUVWOVLR OPL OU OXWUHR QL\VL\
[PH]QLI JU KNL OPLO HY 7QO_JX @B> X>P^L[J �HPWHR RW J OU\ UHQJ �URW J ���]Y � 5HRT
L_LP S I HRK HY KNL XHUXLPUR POJRL\ ]` >P^L[J �HPWHR RW J OU\ UHQJ �URW JV KNL I O[T
[JUV HY \WOQR JU RHI L QOUVWOVLR KH [QWPOQR OU\ XHUXL[KR HY XORL OU\ VLU\LP
KNOK \H UHK I OKXN KPO\JKJHUOQ KOVRLKR S YHP JURKOUXLV \H UHK O[[Q` KH ?WRT
RJOU S RNJXN I OKXNLR KNL XOKLVHPJLR JU KPO\JKJHUOQ KOVRLKR POKNLP RLQQ � :LXOWRL
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KNL KOVRLKR \L_LQH[ L\ ]` KNL ;WQKLZKT6ORK [PH[ LXK X
��� 
���� ���� �������Y
NO_L NO\ RHI L I LORWPL HY RWXXLRR OU\ NO_L ] LLU O\H[KL\ ]` O UWI] LP
HY [PH[ LXKR JU HKNLP 7QO_JX QOUVWOVLR S RL NO_L XNHRLU KH WRL O RW]RLK HY
KNL ;WQKLZKT6ORK\\LPJ_L\ 4Ŵ]JUVLU KOVRLK KH OUUHKOKL KNL XHP[WR S RNJXN JR
RNHRU JU AJVWPL � HU [OVL _� � 5HRL_LP S RNLPL KNL 4 Ŵ]JUVLU KOVRLK JUXQW\LR
O VPLOK \LOQ HY I HP[NHQHVJXOQ JUYHPI OKJHU S HWP KOVRLK JR YOJPQ` ]ORJX OU\ KPJLR
I OJUQ` KH \JRKJUVWJRN I O[ HP XQORRLR HY RHP\R R JKN RJVUJSXOUKQ` \J�LPLUK \JRT
KPJ]WKJHUR S QLO_JUV HWK I HRK I HP[NHQHVJXOQ JUYHPI OKJHU OK KNL [OPKTHYTR[ LLXN
QL_LQ �

AHP LZOI[QL S ] LXOWRL RL NO_L ]ORL\ HWP \LXJRJHUR O] HWK KNL KOVRLK HU
\JRKPJ]WKJHU S QHUVT OU\ RNHPKTYHPI O\[ LXKJ_LR OPL VJ_LU \JRKJUXK KOVR S ]WK [ HRT
RLRRJ_L O\[ LXKJ_LR QJWL ����� OPL KOVVL\ OR O\[ LXKJ_LR OU\ OPL UHK VJ_LU O
XQORR HY KNLJP HRU � 7LXKJHU � LZ[QOJUR NHR KNL KOVVLP XOU \LKLPI JUL KNL`
OPL O\[ LXKJ_LR L_LU KNHWVN RWXN [ HRRLRRJ_LR XOU ] L YHPI L\ YPHI OQI HRK OU`
[PH[ LP UOI L � 3QRH S RNJQL KNL 4 Ŵ]JUVLU KOVRLK J\LUKJSLR RHP\R QJWL �����
OU\ ���� OR �PLRJ\WOQ S� RL KOV KNLI OR I H\OQR OQHUV R JKN I H\OQ _LP]R QJWL
	�
�
� OU\ ���
� � 7LL 3[[ LU\JZ : YHP I HPL UHKLR HU OUUHKOKJUV KNL XHP[WR �

AJUOQQ`S OQKNHWVN OQI HRK OQQ UOKWPOQ QOUVWOVL XHP[ HPO XHUKOJU O �YHPLJVU
RHP\� [OPKTHYTR[ LLXN KOV S RL NO_L XNHRLU KH O[[PHOXN KNL [PH]QLI HY YHPLJVU
RHP\R JU XHP[WR \OKO \J� LPLUKQ`� 8URKLO\ HY ORRJVUJUV KNL AU XYHPLJVU RHP\ Y
KOV KH L_LP` YHPLJVU RHP\ JU KNL XHP[WR S RL NO_L XNHRLU KH ORRJVU KNLI OU

� OKKPJ]WKL � 8U O\\JKJHU KH KNJR OKKPJ]WKL S KNL` R JQQ ] L ORRJVUL\ O UHPI OQ
[OPKTHYTR[ LLXN KOV [WRK QJWL HKNLP RHP\R JU KNL XHP[WR �

5HRL_LP S KNJR OKKPJ]WKL JR PLRLP_L\ OQI HRK LZXQWRJ_LQ` YHP RHP\R R PJKKLU
JU OQ[NO] LKR HKNLP KNOU F`PJQQJX � 3QKNHWVN RHI L I O` ]OQW OK KNL OUUHKOKJHU
HY RHP\R QJWL ������ OR ?WRRJOU RHP\R S JU I OU` XORLR RHP\R HY YHPLJVU HPJT
VJU S LR[ LXJOQQ` HULR \LOQJUV R JKN KLXNUHQHV`S OPL ] LJUV ORRJI JQOKL\ JUKH KNL
QOUVWOVL OU\ OPL UH QHUVLP KPWQ` YHPLJVU � AHP LZOI[QL S KNL OXPHU`I 7; 7
X7NHPK ; LRROVL 7LP_JXL S WRL\ YHP RLU\JUV RNHPK KLZK I LRROVLR HU XLQQ[NHULRY
NOR LUKLPL\ ?WRRJOU OU\ O[[ LOPR JU HUL [ HRK OR �����V JK NOR ] LLU RH KNHPT
HWVNQ` ORRJI JQOKL\ JUKH KNL QOUVWOVL ]` RHI L R[ LOWLPR KNOK JK PLXLJ_LR KNL
\JI JUWKJ_L RW� Z T�� KNLPL �

� ��JK�JP� �MOJN	L� � �K�PKQMJ 	JN �M��JQ�	KQMJ

UL WRL\ O \JPLXKTIH\LQ RLUKLUXL ] HWU\OP` \LKLXKJHU OQVHPJKNI ]ORL\ HU
; OUUJUV OU\ 7XNŴK^L �R RJI[QL NLWPJRKJX XUOQWLP LK OQ � ��� _ � ;OUUJUV OU\
7XNŴK^L _���Y S KNLU XHPPLXKL\ KNL PLRWQKJUV \OKO ]` NOU\ � 3 RLUKLUXL ] HWU\T
OP` ROR I OPWL\ L_LP`RNLPL O [ LPJH\ S ZWLRKJHU I OPW S HP LZXQOI OKJHU I OPW
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3 3\[ LXKJ_L �
����
37A 7NHPKTYHPI 3\[ LXKJ_L ��������
3<T 3\_LP] �� �
��
FF@ 7W]HP\JUOKJUV�FHI[QLI LUKJ^JUV FHU[WUXKJHU 	�
�
FF@	 FHHP\JUOKJUV FHU[WUXKJHU �
F< FOP\JUOQ @WI]LP ����
F;>	 FHI[OPOKJ_L 3\[ LXKJ_L ��������
F;>T FHI[OPOKJ_L 3\_LP] �����
<4 <LKLPI JULP ������
6;=4 6IHKJXHU MYY
C6? CLPWU\ �����
8@4 8UKLP[ LXKJHU ��
;=< ;H\OQ ������
@ @HWU ���
@3 3UJI OKL @HWU ���
@6C @LVOKJHU ��
@> >PH[ LP @HWU ������
@>3 3UJI OKL >PH[ LP @HWU ����
>F >OPKJXQL ��
>6? >LPJH\ �
>?3 3XKJ_L >OPKJXJ[ QL ����� ��
>?6> >PL[ HRJKJHU �
>?=3 >HRRLRRJ_L >PHUHWU ���
>?=@ >LPRHUOQ >PHUHWU �
>?> >ORRJ_L >OPKJXJ[ QL ���������
>74> >HRK[ HRJKJHU ����
>9@ >WUXKWOKJHU S
G9 <LVPLL HP GWLRKJHU UHP\ �
�
G9=4 GWHKOKJHU ; OPW �
79>	 7W[ LPQOKJ_L 3\[ LXKJ_L �������� ��
79>T 7W[ LPQOKJ_L 3\_LP] ��������
7!; 7`I]HQ "
T TLP] ���
��
T8@A 8USUJKJ_L ���
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[PLXL\L\ O RHP\ ] LVJUUJUV R JKN O XO[JKOQ QLKKLP S OR RLQQ OR YHQQHR JUV LI HKJT
XHUR XKLZKWOQ PL[PLRLUKOKJHUR HY YOXJOQ LZ[PLRRJHU QJWL 
� OU\ 
� [ H[WQOP JU
XNOKPH HI R OU\ RL] YHPWI RY [PLXL\JUV O XO[JKOQ QLKKLP � 5HRL_LP S UH ] HWU\T
OP` ROR [QOXL\ JY KNL RHP\ [PLXL\JUV O [OPKJXWQOP [ LPJH\ ROR JU O \JXKJHUOP`
HY O]]PL_JOKJHUR KNOK \H UHK K`[JXOQQ` HXXWP RLUKLUXLTSUOQQ` XL �V � �� �Y � 4NJR
RJI[QL OQVHPJKNI OXNJL_L\ OU OXXWPOX` HY

96%
HU KNL \OKO OUUHKOKL\ H_LP

KNL XHWPRL HY KNL [PH[ LXK �
:LXOWRL RL WRL\ E;B OR KNL ]ORJX YHPI OK YHP KNL XHP[WR S RL RLPL O]QL

KH [QOXL RLUKLUXL ] HWU\OPJLR OPHWU\ RLUKLUXLR LI] L\\L\ JU HKNLP RLUKLUXLR S
RHI LKNJUV XHP[ HPO R JKN RJI[QLP PL[PLRLUKOKJHUR \H UHK [ LPI JKV RLL LZOI[QLR
YPHI KNL >POVWL <L[ LU\LUX` 4PLL]OUW JU : ĤNI H_ �O LK OQ � X���]Y � AHP KNL[WP[ HRLR HY KNL XHP[WR S RL \LSUL OU LI] L\\L\ RLUKLUXL OR O RLZWLUXL HY
RHP\R KNOK XOU RKOU\ OR O RLUKLUXL HU JKR HRU OU\ JR RL[OPOKL\ YPHI KNL PLRK
HY KNL RLUKLUXL ]` [WUXKWOKJHU �RKPHUVLP� KNOU O XHII O XWRWOQQ` O RLI JXHQHU S
O \ORN S HP [OPLUKNLRLRY � 4LZK RL[OPOKL\ ]` RWXN �RKPHUVLP� [WUXKWOKJHU KNOK
\HLR UHK XHURJKWKJHU O RL[OPOKL RLUKLUXL RJI[Q` PLI OJUR O [OPK HY JKR [OPLUK
RLUKLUXL R JKNHWK YWPKNLP OUUHKOKJHU � 4NJR OQQHR R OU OUUHKOKHP KH \LOQ LORJQ`
R JKN KNL [PH]QLI R [ HRL\ ]` QHUV ZWHKOKJHUR OU\ RLUKLUXLR JURJ\L [OPLUKNLRLR �

AJVWPL ] HU [OVL _� JQQWRKPOKLR NHR RL NOU\QL\ RLUKLUXLR R JKN HKNLP
RLUKLUXLR LI] L\\L\ JU KNLI � @HKJXL NHR KNL W JUV �R S PRK ZWLRKJHU KH :LPLU
JR O RLUKLUXL LI]L\\L\ JU KNL RLUKLUXL KNOK \LRXPJ] LR KNL ORW JUV HY KNL
ZWLRKJHU S RNJXN JR JU KWPU LI] L\\L\ JU KNL KH[ TQL_LQ RLUKLUXL � 4NPHWVNHWK
KNL XHP[WR S ��� IOPWR KNL ] LVJUUJUV HY O RLUKLUXL S OU\ ���� IOPWR KNL LU\
HY HUL �

9UYHPKWUOKLQ`S HUL \JRO\_OUKOVL HY OUUHKOKJUV LI]L\\L\ RLUKLUXLR JR
KNOK RWXN RLUKLUXLR OPL _LP` \J� XWQK YHP KNL RJI[QL RLUKLUXL ] HWU\OP` \LT
KLXKHP \LRXPJ] L\ O] H_L KH J\LUKJY`� 4H XHPPLXKQ` J\LUKJY` RWXN RLUKLUXLR S KNL
\LKLXKHP RHWQ\ ULL\ KH KOWL JUKH OXXHWUK [OPKTHYTR[ LLXN OU\ R`UKOXKJX JUT
YHPI OKJHU S RNJXN JR UHK O_OJQO]QL OK KNJR RKOVL HY OUUHKOKJHU � AHP KNL ROI L
PLORHU S RLUKLUXL YPOVI LUKR OPL JI[ HRRJ] QL YHP KNL \LKLXKHP KH J\LUKJY` R JKNT
HWK NO_JUV I HPL JUYHPI OKJHU O] HWK KNL KLZK � 4NLRL IWRK ] L J\LUKJSL\ OU\
OUUHKOKL\ ]` NOU\ � 8Y O WRLP \HLR UHK QJWL KNL OUUHKOKJHUR YHP LI] L\\L\
RLUKLUXLR HP JR WRJUV RHYKROPL KNOK XOUUHK NOU\QL KNLI XHPPLXKQ`S KNL` XOU
] L RKPJ[[ L\ HWK LORJQ`�

4HWLUJ^OKJHU S KNL [PH XLRR HY RL[OPOKJUV O RLUKLUXL JUKH JKR I HRK ]ORJX
WUJKR S JR O YOJPQ` RJI[QL [PH XLRR ]` XHI[OPJRHU � 4HWLUR OPL _LP` RJI JQOP
KH RNOK RL KNJUW HY OR RHP\R S ]WK RHI L KNJUVR RL \H UHK K`[JXOQQ` XHURJ\LP
RHP\R OPL XHURJ\LPL\ KHWLUR � ;OU` [WUXKWOKJHU I OPW R OPL XHURJ\LPL\ KHWLUR S
KNHWVN KNL` OPL UHK RHP\R S OU\ RHI L RHP\R OPL XHI[HRL\ HY I HPL KNOU HUL
KHWLU � AHP JURKOUXL S JU KNL RHP\ �������T
� S ������� OU\ T
� OPL XHURJ\LPL\

__
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�8U O YLR [QOXLR 8 YHWU\ [NPORLR KNOK RLPL RJI[Q` RKOVVLPJUV X8 �I
[HRKJUV KNLRL ZWHKLR YPHI I LIHP` Y M �V <H `HW NO_L O XHURXJLUXL S
:LPLU $ V ORWL\ KNL 6Q_JRN W JUV � :LPLU QLOUL\ H_LP KNL POJQJUV � V
!LR S RJP S 8 NO_L O XHURXJLUXL S OU\ 8 �_L KNHWVNK O] HWK KNJR O QHK ��

AJVWPL ] M 3 XHI[QLZ RLUKLUXL R JKN RL_LPOQ LI] L\\L\ RLUKLUXLR �

RL[OPOKL KHWLUR �
8U HWP OQVHPJKNI S OU` RLZWLUXL HY QLKKLPR OU\ R`I] HQR RWPPHWU\L\ ]`

R[OXLR JR KLUKOKJ_LQ` XHURJ\LPL\ O KHWLU � 3U` RLZWLUXL LU\JUV JU O [ LPJH\
YHQQHRL\ ]` O RLUKLUXL ] HWU\OP` JR XHI[OPL\ KH O QJRK HY O]]PL_JOKJHUR KNOK
XOU O[[ LOP RLUKLUXLTSUOQQ` � JY JK \H LR UHK I OKXN KNL QJRK S KNL [ LPJH\ JR RL[T
OPOKL\ OU\ I O\L JKR HRU KHWLU � AJUOQQ`S I HRK HKNLP [WUXKWOKJHU I OPWR
OPL RL[OPOKL\ YPHI KNL RHP\R KNL` OKKOXN KH S JUXQW\JUV XHII OR S ZWHKOKJHU
I OPWR S OU\ [OPLUKNLRLR � 4NL HUQ` LZXL[KJHUR OPL LI HKJXHUR S RNJXN OPL LOXN
XHURJ\LPL\ O RJUVQL KHWLU S OU\ RHP\TIL\JOQ O[ HRKPH[NLR S RNJXN OPL HYKLU WRL\
RNLU JU�LXKJUV YHPLJVU RHP\R OU\ UOI LR �

. /MLN0 ���� � 1 JJMK	KQMJ
6_LU JU O QOUVWOVL R JKN �YPLL� RHP\ HP\LP QJWL ?WRRJOU S RHP\R OPL [QOXL\ JU
RLUKLUXLR OXXHP\JUV KH YOJPQ` R[ LXJSX PWQLR � AHP LZOI[QL S _LP]R UL_LP YHQQHR
[PL[ HRJKJHUR S ] LXOWRL [PL[ HRJKJHUR KOWL UHWU [NPORLR OR OPVWI LUKR � 8U [OPKT

_�



HYTR[ LLXN KOVVJUV S RHYKROPL H]RLP_LR KNL YPLZWLUX` R JKN RNJXN XLPKOJU [OPKR
HY R[ LLXN YHQQHR HKNLP [OPKR HY R[ LLXN OU\ KNL YPLZWLUX` R JKN RNJXN O XLPKOJU
[OPK HY R[ LLXN JR ORRHXJOKL\ R JKN O R[ LXJSX RHP\ � AHP LZOI[QL S O UHWU I JVNK
YHQQHR O [PL[ HRJKJHU

15%
HY KNL KJI L S OU\ ������� IJVNK ] L O UHWU

40%HY KNL KJI L � 4NL RHYKROPL KNLU WRLR KNLRL WUHRU [PH]O]JQJKJLR KH VWLRR OK
KNL [OPKR HY R[ LLXN HY RHP\R JU KLZKR JK NOR UHK RLLU ] LYHPL � 8K JR WRLYWQ KH
XHURJ\LP OQQ KNLRL [PH]O]JQJKJLR ] LXOWRL I OU` RHP\R KOWL HU \J� LPLUK [OPKR
HY R[ LLXN \L[ LU\JUV HU XHUKLZK S KNHWVN RWXN OI]JVWJK` JR I HPL JUYPLZWLUK
KNOU JU 6UVQJRN � AHP LZOI[QL S �
� XOU ] L WRL\ OR LJKNLP O ZWLRKJHU RHP\ HP
O RW] HP\JUOKJUV XHU[WUXKJHU � RNJXN [OPK HY R[ LLXN RNHWQ\ ] L ORRJVUL\ KH JK
\L[ LU\R HU XHUKLZK �

7H YHP LOXN RHP\ JU O RLUKLUXL S O KOVVLP \LKLPI JULR NHR QJWLQ` JK JR YHP O
VJ_LU [OPK HY R[ LLXN KH YHQQHR KNL [PL_JHWR [OPK HY R[ LLXN ��� KH ] L ORRHXJOKL\
R JKN KNL [OPKJXWQOP RHP\ JU ZWLRKJHU � 4NJR JR JQQWRKPOKL\ JU AJVWPL � HU
[OVL _� S RNLPL

st−1

JR KNL [PL_JHWR [OPK HY R[ LLXN S
st

JR O [ HRRJ] QL [OPK HY
R[ LLXN YHP KNL XWPPLUK RHP\ S OU\

wt

JR KNL XWPPLUK RHP\ � 6_LU JY O [OPKJXWQOP
XHI]JUOKJHU HY [OPKR HY R[ LLXN JR NJVNQ` QJWLQ` XO\[ LXKJ_L YHQQHRL\ ]` UHWU S
YHP JURKOUXLY S JY KNL XHI]JUOKJHU HY [OPK HY R[ LLXN OU\ H]RLP_L\ RHP\ JR _LP`
QHR XUHWU OU\ KNL RHP\ � S YHP LZOI[QLY S KNL KOVVLP R JQQ QJWLQ` XNHHRL O QLRRT
QJWLQ` [OJPJUV HY [OPKR HY R[ LLXN RNJXN I OZJI J^LR KNL QJWLQJNHH\ HY KNL LUKJPL
XHI]JUOKJHU � BJWLR JRL S JY O [OPKJXWQOP XHI]JUOKJHU HY [OPK HY R[ LLXN OU\
H]RLP_L\ RHP\ JR _LP` QJWLQ` X_LP] OU\ ��� Y ]WK KNL PLRWQKJUV [OJPJUV R JKN
KNL [PL_JHWR [OPK HY R[ LLXN JR WUQJWLQ` X[PL[ HRJKJHU YHQQHRL\ ]` _LP] Y S KNL
KOVVLP R JQQ XNHHRL O QLRR QJWLQ` KOV YHP KNL RHP\ KNOK OVOJU I OZJI J^LR KNL
LUKJPL XHI]JUOKJHU � 4NJR JR \HUL YHP LOXN RHP\ JU KNL RLUKLUXL S PLRWQKJUV JU
O RJUVQL I HRK QJWLQ` XHI]JUOKJHU HY OQQ KOVR OU\ RHP\R �

=UL [HRRJ] QL RO` HY \HJUV KNJR JR KH XOQXWQOKL KNL [PH]O]JQJK` HY L_LP`
[ HRRJ] QL XHI]JUOKJHU HY KOVR � 9UYHPKWUOKLQ`S KNL OI HWUK HY RHPW PLZWJPL\
]` KNJR I LKNH\ VPHR R LZ[ HULUKJOQQ` OR RLUKLUXLR VPHR S I OW JUV JK JI[POXKJXOQ
YHP OQQ ]WK KNL RNHPKLRK RLUKLUXLR � 8URKLO\ S I HRK RW[ LP_JRL\ � [OPKTHYTR[ LLXN
KOVVLPR WRL KNL T JKLP]J I LKNH\ S RNJXN OQQHR R O KOVVLP KH LQJI JUOKL OQQ ]WK
n
XHI]JUOKJHUR HY KOVR S RNLPL

n
JR KNL UWI] LP HY KOVR JU KNL KOVRLK XTJKLP]J

_���Y � 4NJR I LKNH\ NOR ] LLU I OKNLI OKJXOQQ` [PH_LU KH [PLRLP_L KNL I HRK
QJWLQ` XHI]JUOKJHU HY KOVR �
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AJVWPL � M = Q\ \L[ LU\LUX` VPO[N �

� �KL	K�� Q�� �ML � �	�QJ� � QK
 ��	L�� �	K	

;HRK [OPKTHYTR[ LLXN KOVVLPR PLZWJPL O QOPVL OI HWUK HY KPOJU JUV \OKO KH LRT
KJI OKL KNL [PH]O]JQJKJLR ULL\L\ YHP KNJR [PHXLRR � AHP JURKOUXL S JU JKR LOPQ`
RKOVLR KNL >LUU 4PLL]OUW >PH[ LXK ] LULS KL\ YPHI KNL >3?47 KOVVLP X;OPXWR
LK OQ � _��� Y S RNJXN ROR KPOJUL\ HU KNL :PHRU FHP[WR S O[[PHZ JI OKLQ` HUL
I JQQJHU KHWLUR HY NOU\TKOVVL\ KLZK XFNWPXN _���Y � 4NL @6C?3 KPLL]OUW
HY CLPI OU YHWU\ KNL` XHWQ\ ] LVJU OWKHI OKJXOQQ` ORRJVUJUV KOVR ]ORL\ HU
HUQ` O YLR KNHWROU\ KHWLUR HY NOU\TKOVVL\ KLZK S ]WK KNL` UHKL KNJR \L[ LU\R
HU KNL QOUVWOVL JU ZWLRKJHU X:POUKR LK OQ � ���]Y � AHP JURKOUXL S O QOUVWOVLKNOK NOR PLQOKJ_LQ` YLR RHP\R R JKN OI]JVWHWR [OPKR HY R[ LLXN S QJWL ?WRRJOU HP
CLPI OU S JR QJWLQ` KH PLZWJPL O RI OQQLP KPOJU JUV RLK KH ] LVJU OWKHI OKJX KOVVJUV
KNOU O QOUVWOVL QJWL 6UVQJRN S R JKN I OU` RHP\R RNHRL [OPK HY R[ LLXN XOUUHK
] L LORJQ` \LKLPI JUL\ �

UHPW JUV R JKN O QOUVWOVL OR I HP[NHQHVJXOQQ` \J_LPRL OR ?WRRJOU S RL RLPL
OQPLO\` XHUXLPUL\ O] HWK R[OPRL \OKO [PH]QLI R S RNLPL R[ LXJSX RHP\R OPL H] T
RLP_L\ HUQ` O YLR KJI LR OU\ [PH_J\L I JRQLO\JUV JUYHPI OKJHU � U JKNHWK \HJUV
RHI L W JU\ HY I HP[NHQHVJXOQ OUOQ`RJRVRNJXN RHWQ\ PLZWJPL O VPLOK \LOQ HY
KPOJU JUV \OKO OU\ RHI L [OPKTHYTR[ LLXN JUYHPI OKJHUV KNL _OPJHWR YHPI R HY HUL
RHP\ X\J�LPLUK JU�LXKJHUR HY O RJUVQL RHP\ S YHP JURKOUXLY OPL WU\LPRKHH\ ]`
KNL RHYKROPL OR \J� LPLUK RHP\R RNHRL [OPK HY R[ LLXN JR UHK PLQOKL\ KH KNL
[OPK HY R[ LLXN HY HKNLP YHPI R HY KNOK RHP\ � 4NJR I LOUR KNOK OQKNHWVN KNL
RHYKROPL I O` NO_L H]RLP_L\ KNL RHP\ �_H\JKLQ �� IOU` KJI LR JU KPOJU JUV S JY JK
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AJVWPL � M @ LR \L[ LU\LUX` VPO[N �

LUXHWUKLPR KNL \OKJ_L YHPI �_H\JKLQ[W �S JK R JQQ ] L [WRK OR XHUYWRL\ OR JY JK NO\
LUXHWUKLPL\ OU LUKJPLQ` ULR RHP\ � 4NLRL XHUXLPUR RLPL LZOXLP]OKL\ RNLU
JK ] LXOI L XQLOP KNLPL RHWQ\ HUQ` ] L LUHWVN KJI L YHP WR KH NOU\TKOV O] HWK
���� KHWLUR ] LYHPL LUKLPJUV KNL OWKHI OKJX RKOVL HY KOVVJUV � :LXOWRL HY KNJR SRL \LXJ\L\ KH O\H[K O RQJVNKQ` I H\JSL\ OQVHPJKNI KH \LXPLORL PLQJOUXL HU
YHPI R H]RLP_L\ HUQ` O YLR KJI LR JU KPOJU JUV �

9RWOQQ`S KNL [PL\JXKL\ RKOKL XJU KNJR XORL S KNL [OPKTHYTR[ LLXN KOV Y JR \LKLPT
IJUL\ WRJUV KNL [PL_JHWR RKOKL OU\ KNL XWPPLUK RHP\ S OR RNHRU JU AJVWPL � �
4NL IH\JSL\ _LPRJHU S RNHRU JU AJVWPL � S I OWLR WRL HY KNL RW� ZLR HY RHP\R
KNOK NO_L UHK ] LLU H]RLP_L\ I HPL KNOU S_L KJI LR � 8Y KNL RHP\ JU ZWLRKJHU
��� ] LLU H]RLP_L\ OK QLORK S_L KJI LR S KNL KOVVLP PLQJLR HU KNL [PH]O]JQJK`

otHY H]RLP_JUV KNOK YHPI VJ_LU KNL [OPK HY R[ LLXN OU\ KNL [PH]O]JQJK` KNOK KNL
RHP\ JR ORRH XJOKL\ R JKN KNOK [OPK HY R[ LLXN � 8Y KNL RHP\ NOR ��� ] LLU RLLU
S_L KJI LR S KNL KOVVLP PLQJLR HU KNL [PH]O]JQJK`

et

KNOK O RW� Z HY O XLPKOJU
QLUVKN JR ORRH XJOKL\ R JKN KNL [OPK HY R[ LLXN � 7JUXL KNL QORK YLR QLKKLPR HY
?WRRJOU RHP\R OPL HYKLU POKNLP JU\JXOKJ_L HY KNLJP [OPK HY R[ LLXN S KNJR I JUT

_�



_��� RHP\R �]�� RHP\
@O �̂_L 58.1% 60.1%
�TQLKKLP 72.6% 76.6%>PJUXJ[ QL\

74.0% 78.3%

AJVWPL � M 4OVVLP OXXWPOX` PLRWQKR �

JI J^LR [PH]QLI R ORRHXJOKL\ R JKN RHP\ YHPI R KNL KOVVLP NOR RLLU HUQ` O YLR
KJI LR � 4NJR JR HUL HY RL_LPOQ XHIIHU RKPOKLVJLR YHP \LOQJUV R JKN R[OPRL \OKO
X;OUUJUV OU\ 7XNŴK^L _���Y �3K S PRK RL RJI[Q` \LOQK R JKN KNL QORK KRH QLKKLPR HY LOXN RHP\ S ]WK JU
KNL QOKLRK _LPRJHU HY KNL KOVVLP S KNL QORK KNPLL QLKKLPR HY KNL RHP\ OPL WRWOQQ`
XHURJ\LPL\ � 4NL KOVVLP XHURJ\LPR KNL QORK YHWP QLKKLPR JY KNL RHP\ LU\R JU KNL
PL�LZJ_L RW� ZLR T�� HP T�� � 8Y KNL RHP\ LU\R JU T� � HP XHUKOJUR KNL JUSZ
T��� T S KNL KOVVLP XHURJ\LPR KNL QORK S_L QLKKLPR S OU\ JY O PL�LZJ_L RW� Z T��
HP T�� JR [PLRLUK JU O\\JKJHU KH LU\JUVR K`[JXOQ HY O [OPKJXJ[ QL S KNL QORK RJZ
QLKKLPR OPL XHURJ\LPL\ �

4NLRL I H\JSXOKJHUR KH KNL OQVHPJKNI RJVUJSXOUKQ` JI[PH_L\ KNL OXXWPOX`
HY KNL KOVVLP � AJVWPL � RNHR R NHR KNL KOVVLP [ LPYHPI L\ RNLU KPOJUL\ HU
KPOJU JUV RLKR HY _��� OU\ �]�� RHP\R OU\ KLRKL\ HU O RI OQQ KLRKJUV XHP[WR
HY ��� RHP\R � 6OXN I H\LQ ROR KLRKL\ WRJUV KNL UO �̂_L KOVVLP S KNL KRHTQLKKLP
I H\LQ S OU\ KNL I HPL [PJUXJ[ QL\ RW� Z I H\LQ � 8U O\\JKJHU KH KLRKJUV KNL KOVVLP
HU 8UKLPULKTPLVJRKLP KLZKR S RL OQRH NO\ KNL RHYKROPL KOV KNL FNLWNH_ RNHPK
RKHP` �4NL :PJ\LVPHHI S� RNJXN ] LQHUVR KH O NJVNLP PLVJRKLP HY ?WRRJOU � 5LPL
KNL KOVVLP S KPOJUL\ HU �]�� RHP\R HY 8UKLPULK KLZK S [ LPYHPI L\ O\I JPO]Q`S
OXNJL_JUV OU OXXWPOX` HY

75.4%
� 8U KNL YWKWPL S RL NH[ L KH O\\ KLZKR YPHI

HKNLP PLVJRKLPR S RWXN OR QJKLPOP` ?WRRJOU S KH KNL XHP[WR � KNJR RNHWQ\ JUXPLORL
KNL KOVVLP �R OXXWPOX` HU RWXN KLZKR �

� � �NOPQJ� �O�	J IJK�L��JKQMJ

4NL LZ[ LPJLUXL HY KNL @6C?3 XHP[WR HY CLPI OU OQRH RWVVLRKR OXXWPOX`
XOU ] L JUXPLORL\ OU\ NWI OU OUUHKOKJHU KJI L RJVUJSXOUKQ` PL\WXL\ ]` PL\T
�OVVJUV RHP\R KNOK OPL \LLI L\ WUPLQJO]QL X:POUKR LK OQ � ���]Y � 4NL` \LSULO KNPLRNHQ\

θ
RNLPL
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:LRK 4OV X>PH] �Y 7LXHU\ :LRK 4OV X>PH] �Y
θ@ X

99%
Y T X

0.01%
Y ����@ X

99%
Y T X

1%
Y ��

AJVWPL � M FOQXWQOKJUV
θ
�

θ =
P (tbest)

P (tsecond)
,

P (tbest)
JR KNL [PH]O]JQJK` HY KNL ] LRK KOV S OU\

P (tsecond)
JR KNL [PH]O]JQJK`

HY KNL RLXHU\T] LRK KOV � 8Y
θ
JR ] LQHR KNJR KNPLRNHQ\ S KNL KOV ORRJVUI LUK JR

ORRWI L\ KH ] L WUPLQJO]QL � 8U AJVWPL � S RL RLL KNOK @ XUHWU Y JR [PH]O]Q`
O ROYL ORRJVUI LUK JU KNL S PRK XORL S ]WK O NWI OU OUUHKOKHP �R JUKLP_LUKJHU JR
[PH]O]Q` PLZWJPL\ JU KNL RLXHU\ �

9RJUV
θ = 100

S KNL @6C?3 [PH[ LXK YHWU\ KNOK
84%

HY OQQ RHP\R JU KNL
XHP[WR RLPL PLQJO]QL OU\ RLPL KOVVL\ ]` KNL XHI[WKLP R JKN OU OXXWPOX`
HY

99.3%
� 4NL WUPLQJO]QL RHP\R S KNL PLI OJUJUV

16%
HY KNL XHP[WR S RLPL

HUQ` KOVVL\ R JKN OU OXXWPOX` HY
82.7%

� :` YH XWRJUV HUQ` HU WUPLQJO]QL
ORRJVUI LUKR S KNL [PH[ LXK ROR O]QL KH OXNJL_L

99%
OXXWPOX` ]` XHPPLXKJUV

HUQ`
16%

HY KNL XHP[WR � UL NO_L UHK ] LLU O]QL KH KLRK KNLRL JURJVNKR HU
KNL ?WRRJOU XHP[WR `LK S ]WK KNLPL JR UH PLORHU KH LZ[ LXK KNL` R JQQ UHK ] L OR
WRLYWQ YHP ?WRRJOU OR KNL` OPL YHP CLPI OU �

4NL PLRWQKR OPL LUXHWPOVJUVV L_LU R JKN O KPOJU JUV RLK OR RI OQQ OR �]��RHP\R S RL XOU VLK KNL XHI[WKLP KH \H ULOPQ` YHWPTS YKNR HY KNL RHPW HY KOVVJUV
YHP WR � 5HRL_LP S JK JR \J� XWQK KH KLQQ NHR KNL KOVVLP POKLR OVOJURK RKOKLTHYT
KNLTOPK [OPKTHYTR[ LLXN KOVVJUV RHYKROPL S ] LXOWRL UH HKNLP XHP[WR \L_LQH[I LUK
[PH[ LXKR NO_L PLQLORL\ KNLJP PLRWQKR OK KNJR LOPQ` QL_LQ HY OUUHKOKJHU � ;HPL
\OKO OPL ULXLRROP` KH RLL RNOK W JU\R HY JUUH_OKJHUR XHWQ\ I OWL KNL KOVVLP
L_LU I HPL L� LXKJ_L KNOU JK OQPLO\` JR �

H� � LM P���QJ� M � 	 �	���� �M�K

AJPRK S 3 QLWROU\P @ JWHQO`L_ �R ���� RXPJ[K XO_OJQO]QL OK 
��� 
����� ��

��� �� �
������� ������ �Y JR WRL\ KH \HRUQHO\ KNL [ HRK OU\ RKPJ[ HWK O QOPVL OI HWUK
HY KNL LZKPOULHWR 54;B � 4NL ���������� RXPJ[K PLI H_LR KNL PLI OJU\LP HY
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KNL 54;B OU\ PLTR PJKLR KNL [ HRK JU KNL E;B YHPI OK WRL\ YHP KNL XHP[WR �
4NL PLRWQKJUV S QL XHUKOJUR O RI OQQ OI HWUK HY \OKO O] HWK KNL [ HRK OU\ KNL
KLZK HY KNL [ HRK R JKN UH YHPI OKKJUV M
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@LZK S KNL ������ ��
� [PHVPOI ORRJVUR RLUKLUXL ] HWU\OPJLR S RNJXN OPL KNLU
XHPPLXKL\ ]` NOU\ � 4NL RLUKLUXL 
 ��� ���
 ��� JR I OPWL\ OR OU LI] L\\L\
RLUKLUXL �
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4NL PLRWQKJUV RLUKLUXLR OPL OWKHI OKJXOQQ` KHWLUJ^L\ OR \LRXPJ] L\ JU 7LXKJHU
� � 5LPL RL RLL KNOK KNL O]]PL_JOKJHU � � XYHP �
�� Y S RNJXN \HLR UHK WRWOQQ`
HXXWP RLUKLUXLTSUOQQ`S WLL[R JKR [ LPJH\ OR [OPK HY KNL ROI L KHWLU �
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4NL �������� [PHVPOI ORRJVUR KLUKOKJ_L [OPKTHYTR[ LLXN KOVR WRJUV \OKO XHI T
[JQL\ ]` KNL KPOJULP [PHVPOI PWUUJUV HU KNL KPOJU JUV XHP[WR � AJUOQQ`S O
NWI OU OUUHKOKHP XHPPLXKR KNL [OPK HY R[ LLXN ORRJVUI LUKR OU\ JUXQW\LR KNL
XHPPLXKL\ [ HRK JU KNL XHP[WR � 4NL SUOQ PLRWQK S RNHRU ] LQHR S JR JUKLVPOKL\ JUKH
KNL KPOJU JUV RLK KH JI[PH_L KNL KOVVLP �R I H\LQ YHP ORRJVUJUV [OPKTHYTR[ LLXN
KOVR �
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4NL �
�������� RXPJ[K XOU ] L WRL\ KH XNLXW KNL XHI[WKLP �R OXXWPOX`

OVOJURK XHPPLXKL\ S QLR � 3QQ KNL RHYKROPL I LUKJHUL\ O] H_L S R JKN KNL LZXL[KJHU
HY ���� S JR O_OJQO]QL HU KNL RL] OK 
��� 
����� ��������� ���������� �� �
3[[ LU\JZ 3 XHUKOJUR O IWXN QHUVLP OUUHKOKL\ [ HRK �

HH �MJP �O� QMJ�

9UYHPKWUOKLQ`S JK JR RKJQQ KHH LOPQ` KH KLQQ RNLKNLP XHP[WR \L_LQH[I LUK JR RJI JT
QOP LUHWVN KH RHYKROPL \L_LQH[I LUK YHP KNL ]O^OOP I H\LQ KH RHPW � 5HRL_LP S
KNJUVR \H QHHW [PHI JRJUV � 8U RHPW JUV HU KNL S PRK RKOVLR HY KNJR XHP[WR S
RL NO_L LUXHWUKLPL\ O UWI]LP HY ?WRRJOU RHYKROPL \L_LQH[ LPR OU\ OI OKLWP
QJUVWJRKR RNH OPL LZXJKL\ O] HWK KNL [PHR[ LXK HY NO_JUV OXXLRR KH KNL \OKO �
8U [OPKJXWQOP S I OU` [ LH[QL RHWQ\ QJWL OXXLRR KH OU H[ LUTRHWPXL RKLII LP
XO [PHVPOI KNOK SU\R KNL ]ORJX YHPI HY O RHP\ YPHI HUL HY JKR JU�LXKL\
YHPI RY OU\ IHP[NHQHVJXOQ OUOQ`^LP QJWL KNL RLQQTWUHRU BJUV_H RHYKROPL XRLL

��� 
�������� ������� ��� Y � 4NLPL JR PLORHU KH NH[ L KNL XHURJ\LPO]QL [PHT
VPOII JUV PLRHWPXLR HY KNL ?WRRJOU H[ LUTRHWPXL XHIIWUJK` XOU NLQ[ \PJ_L
\L_LQH[I LUK HY RWXN KHHQR OU\ KNL \OKO ULXLRROP` KH KPOJU KNLI �

=UXL OQQ KNL ULXLRROP` RHYKROPL ROR R PJKKLU OU\ KLZKR RLPL H]KOJUL\ S JK
KHHW HUL OUUHKOKHP O] HWK KRLUK` NHWPR KH \L_LQH[ O KPOJU JUV RLK HY �]��RHP\R OU\ KPOJU O KOVVLP XO[O]QL HY ORRJVUJUV [OPKTHYTR[ LLXN KOVR R JKN OU
OXXWPOX` HY ULOPQ`

80%
� :LXOWRL KNL [PHVPOI R \L_LQH[ L\ YHP KNJR [PH[ LXK

OPL OQQ O_OJQO]QL WU\LP KNL C@9 >W]QJX BJXLURL S RNJXN OQQHR R OU`HUL KH WRL
OU\ I H\JY` KNLI YHP OQI HRK OU` [WP[ HRL S YWKWPL XHP[WR [PH[ LXKR XOU WRL
KNL RHYKROPL KH ZWJXW Q` \L_LQH[ [PLQJI JUOP` KPOJU JUV RLKR OU\ OWKHI OKJXOQQ`
OUUHKOKL \OKO �� BJWLR JRL S KNL \OKO OPL QJXLURL\ WU\LP O FPLOKJ_L FHIIHUR
QJXLURL KNOK OQQHR R OU`HUL KH I H\JY` OU\ WRL KNL KLZK JU I OU` \J�LPLUK RO`R S
NH[ LYWQQ` H[ LUJUV KNL \HHP KH XPLOKJ_L O[[QJXOKJHUR HY KNL XHP[WR ��
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3K KNJR RKOVL S LZ[ LPJLUXL\ OUUHKOKHPR RNHWQ\ ] L O]QL KH O\\ ULR KLZK KH
KNL XHP[WR OK O POKL HY O] HWK ��� RHP\R [ LP NHWP M RLUKLUXLTQL_LQ OUUHKOKJHU
OK _� S��� RHP\R [ LP NHWP S KHWLUJ^OKJHU OK _� S��� RHP\R [ LP NHWP S OU\ [OPKT
HYTR[ LLXN OUUHKOKJHU OK ��� RHP\R [ LP NHWP � 4NL >LUU KPLL]OUW YHWU\ KNOK
RNLU KNL OWKHI OKJX KOVVLP [ LPYHPI L\ R JKN OU OXXWPOX` HY

95%
S JKR LZ[ LPJT

LUXL\ OUUHKOKHPR XHWQ\ XHPPLXK [OPKTHYTR[ LLXN KOVR OK O POKL HY ULOPQ` ]���RHP\R [ LP NHWP X;OPXWR LK OQ � _��� Y �
8U KNJR KNLRJR S RL NO_L [PLRLUKL\ RL_LPOQ RKPOKLVJLR YHP I OW JUV KNL KORW

HY KOVVJUV ?WRRJOU KLZKR YORKLP OU\ I HPL OXXWPOKL � UL NO_L OQRH RWVVLRKL\
O ULR IH\LQ YHP XHP[WR \L_LQH[I LUK KNOK JUXQW\LR XHIILPXJOQ OU\ OI OKLWP
WRLPR OU\ R[PLO\R KNL SUOUXJOQ OU\ QO] HP ]WP\LUR OI HUV I HPL [ LH[QL � 8Y
KNL JURJVNKR VOJUL\ JU ]O^OOPTIH\LQ RHYKROPL \L_LQH[I LUK XOU ] L O[[QJL\ KH
XHP[WR \L_LQH[I LUK S KNL ]OPPJLPR KH \L_LQH[JUV XHP[ HPO R JQQ ] L IWXN QHRLP S
OU\ RL I O` RLL KNL \L_LQH[I LUK HY YPLLQ`TO_OJQO]QL XHP[ HPO HY HKNLP WU\LPT
PL[PLRLUKL\ QOUVWOVLR JU KNL ULOP YWKWPL �

H� �OLK
�L /ML�

@HR KNOK RL NO_L O RI OQQ KPOJU JUV XHP[WR OU\ O KOVVLP XO[O]QL HY ORRJVUJUV
[OPKR HY R[ LLXN R JKN PLORHUO]Q` OXXWPOX`S KNL ULZK RKL[ JR KH XHI[QLKL KOVVJUV
HY O QOPVL XHP[WR S [ LPNO[R _ S��� S��� KHWLUR � U JKN KNJR JUYHPI OKJHU O_OJQO]QL S
KNL XHP[WR XOU ] L OUUHKOKL\ R JKN I HP[NHQHVJXOQ JUYHPI OKJHU S RNJXN R JQQ QLO\
KH KNL S PRK RLPJHWR O[[QJXOKJHU HY KNL \OKO S R PJKJUV OU H[ LUTRHWPXL I HP[NHT
QHVJXOQ OUOQ`^LP KH I JPPHP RHI L HY KNL YWUXKJHUOQJK` O_OJQO]QL R JKN KNL BJUV_H
RHYKROPL � AWPKNLP O[[QJXOKJHUR S RWXN OR ]WJQ\JUV RKHXNORKJX VPOII OPR OU\ PLT
KPJL_JUV \JRXHWPRL JUYHPI OKJHU YPHI R PJKKLU KLZKR S R JQQ PLZWJPL R`UKOZTQL_LQ
OUUHKOKJHU OU\ YWUXKJHU KOVR XFHQQJUR _��� � :QONLKO ���]Y �

H� 1P�JM� ��N��� �JK�
8 RHWQ\ QJWL KH KNOUW I` O\_JRHP S FNOPQLR ; JQQR S YHP NJR RW[[ HPK \WPJUV I`
KJI L OK DUHZ � 5JR LUKNWRJORI O] HWK ?WRRJOU OU\ 7QO_JX QJUVWJRKJXR VHK I L
JUKLPLRKL\ JU NHR RL WU\LPRKOU\ QOUVWOVL JU KNL S PRK [QOXL �

8 RHWQ\ OQRH QJWL KH KNOUW KNL HKNLP I LI] LPR HY I` XHII JKKLL S <HU
:QONLKO OU\ CLPOQ\ DPWI]NHQ^ S I` HWKRJ\L LZOI JULP S 7KL_LU FQOUX`S OU\
L_LP`HUL LQRL RNH PLO\ \POYKR HY I` KNLRJR OU\ VO_L I L YLL\]OXW �

8 OI LR[ LXJOQQ` VPOKLYWQ KH KNL <L[OPKI LUK HY FHI[WKLP 7XJLUXL OK :PHRU
9UJ_LPRJK` OU\ KNL @OKJHUOQ 7XJLUXL AHWU\OKJHU YHP VJ_ JUV I L KNL H[[HPKWT
UJK` KH RKW\` XHP[WR QJUVWJRKJXR OU\ @B> R JKN 6WVLUL FNOPUJOW OU\ HKNLPR

� _



JU KNL :PHRU BO] HPOKHP` YHP BJUVWJRKJX 8UYHPI OKJHU >PH XLRRJUV \WPJUV KNL
RWIILP HY ���] � 4NOK ORRJRKOUKRNJ[ VO_L I L KNL YPLL\HI KH LZ[QHPL KNL
>POVWL <L[ LU\LUX` 4PLL]OUW JU \L[KN S KH PLO\ O VPLOK \LOQ O] HWK KNL RHPW
] LJUV \HUL JU @B>S OU\ KH RKW\` ]ORJX XHUXL[KR JU XHP[WR QJUVWJRKJXR JU KNL
XHI[OU` HY RHI L _LP` ]PJVNK [ LH[QL �

8 HRL O VPLOK \LOQ KH 	WQJO 3 QLW ROU\PH_UO 5WRLU HY KNL 8QQJUHJR ; OKNT
LI OKJXR OU\ 7XJLUXL 3XO\LI` OU\ TORJQ` CPLVHP`L_JXN AJL\HPHR HY DUHZ
FHQQLVL S RNH VWJ\L\ I L JU I` \L_LQH[I LUK OR O R[ LOWLP HY ?WRRJOU OU\
PLO\LP HY ?WRRJOU QJKLPOKWPL � U JKNHWK KNLI S 8 UL_LP RHWQ\ NO_L LZ[ LPJLUXL\
4HQRKH`S CHVHQ S >WRNW JU S OU\ <HRKH L_RW` KNL RO` KNL` RLPL I LOUK KH ] L
LZ[ LPJLUXL\ � 8 RHWQ\ OQRH QJWL KH KNOUW CLUL_PO CLPNOPK YHP NLP LUXHWPT
OVLI LUK JU OQQ I OKKLPR 7QO_JX H_LP KNL KRH `LOPR 8 NO_L XHPPLR[ HU\L\ R JKN
NLP �

AJUOQQ`S 8 RHWQ\ QJWL KNOUW <LOU 7KL[NLU :OJQL` YHP NJR RW[[ HPK OU\
ROVL O\_JXL \WPJUV I` YHWP `LOPR OK DUHZ S KNL ]PHKNLPR HY KNL <LQKO 4NLKO
XNO[KLP HY 7JVI O @W YHP KLOXNJUV I L RHI L HY KNL I HRK JI[ HPKOUK QLRRHUR HY
I` XHQQLVL `LOPR S I` YOI JQ` YHP RKJXW JUV R JKN I L UH I OKKLP RNOK 8 \LXJ\L\
KH \H HP RNLPL 8 \LXJ\L\ KH VH S OU\ I` SOUX �LL S 7WL ; ORRL`S YHP NLP QH_L OU\
WU\LPRKOU\JUV � U JKNHWK KNLI S KNJR KNLRJR RHWQ\ UHK NO_L ] LLU [ HRRJ] QL �
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1�� �JNQ� � � �M� � � MK�� MJ 1 JJMK	KQMJ

U NLU OUUHKOKJUV HP XHPPLXKJUV KNL XHP[WR ]` NOU\ S JK JR UHK OQRO`R XQLOP RNOK
KOV RNHWQ\ ] L ORRJVUL\ KH O VJ_LU RHP\ � 4NL YHQQHR JUV OPL KNL VWJ\LQJULR RL
NO_L \L_LQH[ L\ H_LP KNL XHWPRL HY KNL [PH[ LXK �

•
3QKNHWVN JKR [PJI OP` WRL JR OR O XHU[WUXKJHU S � JR YPLZWLUKQ` WRL\ KH
O\\ LI[NORJR JU O RLUKLUXL � AHP LZOI[QL S JU KNL RLUKLUXL S ����������
���������� KJ� � ^J[ � 
�� � ��������� �� �����S� KNL RLXHU\ � JR
UHK OXKJUV OR O XHU[WUXKJHU � UL KOV JK >F X[OPKJXQLY �

•
7HI L [OPKJXJ[ QLR OPL WRL\ RH YPLZWLUKQ` KNOK KNL` XOU RLLI QJWL O\T
[ LXKJ_LR S OU\ RHI L XHURKPWXKJHUR KNOK OPL KLXNUJXOQQ` \LXQJUL\ UHWUR S
QJWL ����� OU\ ����� S OPL WRWOQQ` WRL\ OR O\_LP]R � UL \LOQ R JKN RWXN
RHP\R HU O XORLT]`TXORL ]ORJR OU\ NO_L ] LVWU XHI[JQJUV O QJRK HY [PH] T
QLI OKJX RHP\R OU\ XHURKPWXKJHUR S ]WK JU KNL XORL HY RWXN O XHURKPWXKJHU

��



KNOK NOR UHK ] LLU LUXHWUKLPL\ ] LYHPL JU KOVVJUV S BJUV_H XOU ] L O WRLYWQ
VWJ\L �

•
U NLU LUXHWUKLPJUV KNL XHURKPWXKJHU ���� � [ORK [ LPYLXKJ_L _LP] KH
JU\JXOKL OU WUPLOQJ^L\ \LRJPL KH \H RHI LKNJUV S ���� JR KOVVL\ >F X[OPT
KJXQLY �

•
7NHPKTYHPI [OPKJXJ[ QLR X����
�� S YHP LZOI[QLY OPL KOVVL\ 37A XRNHPKT
YHPI O\[ LXKJ_LRY YHP KNL KJI L ] LJUV � 8K I O` ] L WRLYWQ KH R[QJK KNL KRH
XOKLVHPJLR RNLU R[OPRL \OKO JR O QLRR RLPJHWR XHUXLPU �

� ���L�JP��

3] LJQQ �L S 3UUL X6\ �Y � ��������� � ���	���
 ��� �� ��
 � ����� 
������ �
DQWRLP 3XO\LI JX >W]QJRNLPR S ���] �

3QQLU S F`UKNJO B � �4NL 6OPQ` 6UVQJRN �� �� CLUJKJ_LR � YPHI O CLPI OUJX
>LPR[ LXKJ_L �� � ��������
� �� �� � ���� 
��� ������ �� �� � ������ 	���
� ��
������ � ������ � 3QRH O_OJQO]QL OK 
��� 
����� ����� ��� �� ���� ����
����		������������������� ���
 S ���� �

:QONLKO S <HU � �5OU\QJUV UHJR` KPOJU JUV OU\ KLRKJUV \OKO �� � ��������
 � ��
�� � ��� ���� ���� �� �� ��� ����� 	 � ������ �� � ����� 	 ���
��
 � � �������
��
 � 	WQ` ���� S ___\ __� �

:QONLKO S <HU � �������� ��

 ��
 � >N �< � \JRRLPKOKJHU S :PHRU 9UJ_LPRJK`S
���] �

: ĤNI H_ �O S 3 QLUO S 	OU 5O[ J�X S 6_O 5O[ J�XH_ �O S OU\ :OP] HPO 5QO\W �O � �4NL
>POVWL <L[ LU\LUX` 4PLL]OUW M 3 4NPLLTBL_LQ 3UUHKOKJHU 7XLUOPJH ��
��������� � ���	���
 ��� ����
 � ����� 
������ � 6\ � 3UUL 3]LJQQ �L �
DQWRLP 3XO\LI JX >W]QJRNLPR S ���] � _�]\ _�� �

:POUKR S 4NHPRKLU S UH[ XJLXN 7WWK S OU\ 5OUR 9R^WHPLJK � �7`UKOXKJX 3UUHKOT
KJHU HY O CLPI OU @LR R[O[ LP FHP[WR �� ��������� � ���	���
 ��� ����

� ����� 
��� ��� � 6\ � 3UUL 3] LJQQ �L � DQWRLP 3XO\LI JX >W]QJRNLPR S ���] �
�]\�� �

FNWPXN S D LUULKN U � �3 7KHXNORKJX >OPKR >PHVPOI OU\ @HWU >NPORL
>OPRLP YHP 9UPLRKPJXKL\ KLZK �� � ��������
� �� �� � � ����� 
��� ������
�� ��� 	��� � ����� 	 ���
��
 � � ������ ��
 � 3QRH O_OJQO]QL OK 
��� 

����� ���� ������ �������������� � �	 �� ���
 S _��� �

FHQQJUR S ; JXNOLQ � � ����� �� �� � ��������� 	 � ���	� � �� � ����� 	 ��� �

��
 � � �����
 � >N �< � \JRRLPKOKJHU S 9UJ_LPRJK` HY >LUUR`Q_OUJO S

��



_��� � 3QRH O_OJQO]QL OK 
��� 
����� ��� �� �� ������������� ������ ��
��������
���� ��� �

5O[ J�X S 	OU OU\ :OP] HPO 5 QO\W �O � �4OVVJUV 8U�LXKJ_L BOUVWOVLR M >PL\JXKJHU
HY ; HP[NHQHVJXOQ FOKLVHPJLR YHP O ? JXN S 7KPWXKWPL\ 4OVRLK �� � �������
��
� �� 
�� �� ��� 
� 
��� ������� _��� S ��]\��� �

5OUO S 	 J�PJ OU\ 5OUO 5OUH_ �O � ;OUWOQ YHP ; HP[NHQHVJXOQ 3UUHKOKJHU � 4LXN T
UJXOQ ?L[ HPK 4? T����T _� S 8URKJKWKL HY AHPI OQ OU\ 3[[QJL\ BJUVWJRKJXR SAOXWQK` HY ; OKNLI OKJXR OU\ >N`RJXR S FNOPQLR 9UJ_LPRJK`S ���� � 3QRH
O_OJQO]QL OK 
��� 
���
���� �� � ��

 ���� � �������������������� � �
	���
���� �������� �
��� �

	HNOURRHU S 7KJV OU\ 3UUOT:PJKO 7KLURKPĤI X6\R �Y � � �
 	��� ���� � ��� ����
���� � ��	����� � �� ��� ��� �������� 
����� ;HWKHU \L CPW`KLP S _�� _ �

DWPHNORNJ S 7O\OH � �:WJQ\JUV O 	O[OULRL >OPRL\ FHP[WR U NJQL 8I[PH_JUV
KNL >OPRJUV 7`RKLI �� ��������� � ���	���
 ��� �� ��
 � ����� 
������ �
6\ � 3UUL 3]LJQQ �L � DQWRLP 3XO\LI JX >W]QJRNLPR S ���] � ���\��� �

;OVLPI OU S < O_J\ ; � � ����� 	 ���
��
 � � ��������
 �� � ��������� 	 � ������
� ���
� ����� � >N �< � \JRRLPKOKJHU S 7KOUYHP\ 9UJ_LPRJK`S _��� � 3QRH O_OJQT
O]QL OK 
��� 
����� �� �������
���� �����
	�		� �

;OUUJUV S FNPJRKH[NLP < � OU\ 5JUPJXN 7XNŴK^L � ����������� �� � ��������� 	
� ����� 	 ���
��
 � � ������ ��
 � 4NL ; 84 >PLRR S _��� �

;OPXWR S ; JKXNLQQ > �S : LOKPJXL 7OUKHPJU J S OU\ ; OP` 3UU ; OPXJUW JLR JX^ �
�:WJQ\JUV O BOPVL 3UUHKOKL\ FHP[WR HY 6UVQJRN M 4NL >LUU 4PLL]OUW ��

��� � ������� 	 � ��
������� _� X_��� Y M ] _]\]]� �

;X6ULP`S 4HU` OU\ 3U\PLR U JQRHU � 
��� �� � ��
������� � 6\JU]WPVN 9UJT
_LPRJK` >PLRR S ��� _ �

; ĤQQLPJUV S ; OPKJUO � �4LOXNJUV CLPI OU ; H\OQ >OPKJXQLR M 3 FHP[WRT:ORL\
3[[PHOXN �� ���
��
 � ����� ��
 � ������ 	�
� � X��� _Y M _]�\ _� _ �

>P^L[J �HPWHR RW J S 3\OI OU\ ; OPXJU UHQJ �URW J � �3 AQLZLI JX 4OVRLK YHP >HQT
JRN �� � ��������
� �� � ��� �� 	�
 ��� 	 � ������ ��
 �� � 	� �� ���
��
 �� 
�� 
� ���� � 3QRH O_OJQO]QL OK 
��� 
�����
 ��� ���� ���� �����������
��������		�������� ����� ��� ���
 S ���] �

?O`IHU\ S 6PJX 7 � �� � 
��� ���� 	 ��� �� � � ����� � = �?LJQQ` � 3RT
RH XJOKLR � 3QRH O_OJQO]QL OK 
��� 
����� ����	 ������������ �� �����
���
������	���������
������	������ S ��� _ � _�\�] �

7OI[RHU S CLH� PL`� �4NHWVNKR HU 4RH <LXO\LR HY <POR JUV 4PLLR �� �����
����� � ���	���
 ��� ����
 � ����� 
������ � 6\ � 3UUL 3]LJQQ �L � DQWRLP
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3XO\LI JX >W]QJRNLPR S ���] � �]\� _ �
TJKLP]J S 3 �	 � �6PPHP ] HWU\R YHP XHU_HQWKJHUOQ XH\LR OU\ OU OR`I[KHKJT

XOQQ` H[KJIWI \LXH\JUV OQVHPJKNI �� ���� ������������ �� ��� ��� ��
���� �� ���� 84 T _] X_���Y M _���\�� �

UOQWLP S < OUJLQ 	 �S < O_J\ 6 � FQLI LUKR S ; OW J < OPR JU S OU\ 	OU U � 3IKPW[ �
�7LUKLUXL :HWU\OP` <LKLXKJHU M 3 FHI[OPJRHU HY >OPO\JVI R YHP 8I T
[PH_JUV ;4 GWOQJK`�� � ��������
� �� � � ������ ���� � 3QRH O_OJQO]QL
OK 
��� 
����� ����� ��������� ��� ��������� �������� ���
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