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DEFEGHIJ HJ IEKILMKLN O HGP GPL QLKLMRGHEK ES IETUVGLMWIEKGMEXXLN TEGHEKJ ES UPYJW
HIRX EFZ LIGJ HK R O HNL [RMHLGY ES JLGGHKQJ \ ]LIRVJL UPYJHIRX EFZ LIGJ NL^KL JURGHRX
NHJGMHFVGHEKJ HK _WJURIL ` QLET LGMHI MLUMLJLKGRGHEKJ RKN IETUVGRGHEKJ U XRY RK HT W
UEMGRKG MEXL HK MEFEGHIJ \ a J R MLJVXG GPL ^LXN HJ R JHQKH^IRKG JEVMIL ES UMRIGHIRX
UMEFXLT J SEM IETUVGRGHEKRX QLETLGMY\ bPLML RML JVFJGRKGHRX NHcLMLKILJ ` PEOL[LM `
HK GPL ORYJ MLJLRMIPLMJ HK MEFEGHIJ RKN HK IETUVGRGHEKRX QLET LGMY RNNMLJJ MLXRGLN
UMEFXLT J \ DEFEGHIJ MLJLRMIPLMJ RML UMHT RMHXY HKGLMLJGLN HK NL[LXEU HKQ T LGPENJ GPRG
OEMd OLXX HK UMRIGHIL RKN IRK FL IETFHKLN HKGE HKGLQMRGLN JYJGLT J \ bPLY ESGLK
URY XLJJ RGGLKGHEK GPRK MLJLRMIPLMJ HK IETUVGRGHEKRX QLET LGMY GE GPL VKNLMXYHKQ
IETFHKRGEMHRX RKN IETUXLeHGY HJJVLJ fGPL SE IVJ ES gPRUGLM hij \ bPHJ NHcLMLKIL HK
RUUMERIP O HXX F LIET L IXLRM HK GPL UMLJLKG IPRUGLM \
kK lLIGHEK hm \n OL JVM[LY FRJHI NL^KHGHEKJ RKN UMEFXLT J HK MEFEG dHKLTRGHIJ \

oRMG T RKHUVXRGHEK HJ NHJIVJJLN HK lLIGHEK hm \p O HGP LTUPRJHJ EK URMG QMRJUHKQ ` ^eW
GVMHKQ ` RKN SLLNHKQ \ kK lLIGHEK hm \_ OL UMLJLKG RXQEMHGPT J SEM RJJLTFXY JLqVLKIHKQ \
bPL FRJHI URGP UXRKKHKQ UMEFXLT HJ GPL GEUHI ES lLIGHEK hm \h \ reGLKJHEKJ ES GPHJ
UMEFXLT ` HK URMGHIVXRM KEKPEXEKET HI TEGHEK UXRKKHKQ ` RML NHJIVJJLN HK lLIGHEK hm \s \
tL FMHLuY JVM[LY RNNHGHEKRX GEUHIJ HK GOE JLIGHEKJ GPRG SE XXEO v NRGR JGMVIGVMLJ SEM
MLUMLJLKGHKQ TE[HKQ EFZ LIGJ HK lLIGHEK hm \i ` RKN JLKJHKQ RKN XEIRXHwRGHEK HK lLIW
GHEK hm \m \

x y@zz{?|
}~������� � � a JVFJLG ES GPL pW EM _WNHT LKJHEKRX UPYJHIRX JURIL v � � ��
f� � p EM _j \

� ~�� � D HQHN UPYJHIRX EFZ LIG TENLXLN RJ R IETURIG T RKHSEXN O HGP FEVKNRMY
� � �� f� � p EM _j \ � �J FEVKNRMY HJ RJJVTLN UHLILO HJLWJTEEGP \ tL O HXX VJL
GPL GLMT J �FENY`� �UPYJHIRX EFZ LIG `� RKN �URMG� HKGLMIPRKQLRFXY\

�~�~�� a IEXXLIGHEK ES FENHLJ IRURFXL ES QLKLMRGHKQ GPLHM EOK TEGHEKJ \
�~�� ������~� � aKY T RGPLTRGHIRX JU LIH^IRGHEK ES GPL UEJHGHEK RKN EMHLKGRGHEK
ES L[LMY FENY IETUEJHKQ R MEFEG ` MLXRGH[L GE R ^eLN IEEMNHKRGL JYJGLT \ bPL
IEK^QVMRGHEK ES R JHKQXL FENY HJ RXJE IRXXLN R � ����� ��� EM R �~��\

�~�� ������~� �����   � lLG ES RXX IEK^QVMRGHEKJ ES R MEFEG \ ¡EM RXT EJG RKY
MEFEG ` GPHJ JLG HJ R JTEEGP T RKHSE XN \ tL O HXX RXORYJ NLKEGL GPL IEK^QVMRGHEK
JURIL ES R MEFEG FY   RKN HGJ NHT LKJHEK FY ¢ \ £H[LK R MEFEG ¤ ` OL O HXX XLG ¤ f¥ j
NLKEGL GPL JVFJLG ES GPL OEMdJURIL E IIVUHLN FY ¤ RG IEK^QVMRGHEK ¥ \

¦�� ��� ~§ ������� ~§ § ����~� � bPL NHT LKJHEK ¢ ES   \ kK GPL SEXXEO HKQ OL
O HXX RFFML[HRGL �NLQMLL ES SMLLNET � FY �~§ \
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# RKY MEFEGJ IEKJHJG ES TVXGHUXL FENHLJ IEKKLIGLN FY Z EHKGJ ` OPHIP T RY FL LHGPLM
RIGVRGLN EM URJJH[L \ bPL JURGHRX MLXRGHEKJ RTEKQ GPLJL FENHLJ RKN GPL JURIL ES
GPLHM SLRJHFXL T EGHEKJ HJ RK HTUEMGRKG RMLR ES JGVNY HK MEFEGHIJ \ gS \ lLIGHEK s$ \h \n\

x y@zz{?|
% ������� a IEXXLIGHEK ES FENHLJ ` IRXXLN �����` HK OPHIP JETL URHMJ ES XHKdJ
RML IEKKLIGLN FY & ~�� ��\ bPL QMRUP OPEJL KENLJ fMLJU \ LNQLJj MLUMLJLKG XHKdJ
fMLJU \ Z EHKGJj HJ IEKKLIGLN \

' ���� ���� & ~�� �� a Z EHKG F LGOLLK GOE XHKdJ GPRG RXXEO J EKL XHKd GE GMRKJXRGL
RXEKQ R XHKL RGGRIPLN GE GPL EGPLM \

��(~�� �� & ~���� a Z EHKG FLGOLLK GOE XHKdJ GPRG RXXEO J EKL XHKd GE MEGRGL RFEVG
R XHKL RGGRIPLN GE GPL EGPLM \

) ~��� ����� ���� � a MLRX URMRT LGLM RJJE IHRGLN O HGP R UMHJT RGHI EM ML[EXVGL Z E HKG
OPEJL [RXVL VKHqVLXY NLGLMT HKLJ GPL MLXRGH[L UEJHGHEK EM EMHLKGRGHEK ES GPL GOE
XHKdJ IEKKLIGLN FY GPRG Z E HKG \

�~�~� ��� � lLMHRX XHKdRQL JVIP GPRG GPL ^MJG XHKd ` IRXXLN GPL ����` HJ ^eLN HK
JURIL \ bPL XRJG XHKd HJ IRXXLN GPL ���*�+ ���~�\

bPLML RML EGPLM GYU LJ ES Z E HKGJ F LJHNLJ GPL UMHJT RGHI RKN ML[EXVGL Z EHKGJ IEKJHNLMLN
HK GPHJ IPRUGLM \ # EJG ES GPLT IRK FL MLNVILN GE HKNLU LKNLKG UMHJT RGHI RKN,EM
ML[EXVGL Z EHKGJ \ ¡EM LeRTUXL ` R ������~� �� & ~�� � HJ LqV H[RXLKG GE IEXXHKLRM UMHJW
T RGHI Z EHKGJ IEKKLIGHKQ XHKdJ GPRG U LKLGMRGL EKL RKEGPLM \ tL RXJE KEGL GPRG JET L
HKNVJGMHRX MEFEG RMT J IEKGRHK IXEJLN TLIPRKHIRX XEEUJ \ ¡EM T RKY IETUVGRGHEKRX
UVMUEJLJ ` PEOL[LM ` GPLY IRK FL IEKJHNLMLN RJ JLMHRX XHKdRQLJ ` RJ OL RJJVTL PLML \

=B-./? @ 0 A/x?//z @ 0 0?//A@- @ 0 { y<=1{x /
2LG 3 FL RK RMFHGMRMY XHKdRQL O HGP 4 5678 XHKdJ RKN 49 :67 ; Z E HKGJ ` O HGP LRIP Z EHKG LHGPLM
UMHJT RGHI EM ML[EXVGL \ bPL KVTFLM ES NESJ ES 3 ` NLKEGLN FY 4 <:= ` HJ GPL KVTFLM ESZ EHKGJ HK 3 GPRG IRK TE[L HKNLU LKNLKGXY O HGP GPL EGPLMJ IETUXYHKQ ` RKN HJ QH[LK
FY GPL £M >VFXLM SEMTVXR ?DEG@hA v

4 <:= B 4C f4 5678 D nj D f4C D nj49 :67 ; E
OPLML 4C � _ HS GPL XHKdRQL HJ UXRKRM ` RKN 4C � i HS GPL XHKdRQL HJ HK _WJURIL \ kK
QLKLMRX ` GPHJ SEMTVXR PEXNJ O HGP LqVRXHGY\ bPL JGMHIG �QMLRGLMWGPRK� HJ KLLNLN EKXY
SEM T LIPRKHJT J O HGP JU LIHRX UMEUEMGHEKJ EM RXHQKTLKGJ \
kS 3 HJ R JLMHRX XHKdRQL ` OL PR[L 4 5678 � 49 :67 ; F n\ lE 4 <:= � 49 :67 ; \ kS 3 IEKJHJGJES R JHKQXL IXEJLN XEEU ` OL PR[L 4 5678 � 49 :67 ; \ lE 4 <:= � 49 :67 ; D 4C G GPVJ ` EKLNLQMLL ES SMLLNET MLqVHMLJ h Z EHKGJ HK pWJURIL RKN m Z EHKGJ HK _WJURIL \ kS 3 IEKJHJGJ

ES TVXGHUXL XEEUJ ` GPL £M >VFXLM SEMTVXR YHLXNJ 4 <:= � 49 :67 ; D 4C H ` OPLML H HJ GPLKVTFLM ES HKNLU LKNLKG XEEUJ \
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bPL KVTFLM ES NESJ ES R MEFEG RMT HJ LqVRX GE HGJ KVTFLM ES Z E HKGJ \ bPL NLGLMW
T HKRGHEK ES GPL U XRILT LKG ES GPL LKNWLcLIGEM SMET GPL Z EHKG URMRTLGLMJ HJ IRXXLN
GPL ������ ����� ����� � �~���� \ kK EMNLM SEM GPL XRJG XHKd �J U XRILT LKG GE JURK R
iWJURIL ` GPL RMT TVJG PR[L RG XLRJG i Z EHKGJ \ flLL ¡HQVML s$ \h \n\j
bPL NLGLMT HKRGHEK ES GPL [RXVLJ ES GPL RMT �J Z EHKG URMRTLGLMJ SMET GPL XRJG

XHKd �J UXRILT LKG HJ IRXXLN GPL ��(���� ����� ����� � �~���� \ ¡EM R iWZ EHKG RMT
GPHJ UMEFXLT PRJ RG TEJG ni NHJGHKIG JEXVGHEKJ fLeILUG SEM JETL JHKQVXRMHGHLJj \ kK
EGPLM OEMNJ ` RG TEJG ni NHJGHKIG XLQRX UXRILT LKGJ ES GPL RMT �J XHKdJ RIP HL[L GPL
JRTL JU LIH^LN UXRILT LKG ES GPL LKNWLcLIGEM \ kS GPL RMT PRJ GOE UMHJT RGHI Z EHKGJ `
GPLK GPL TReHTVT NMEUJ GE $ \ kS HG PRJ GPMLL UMHJT RGHI Z E HKGJ ` HG NMEUJ GE p \ aKY
GHTL GPMLL IEKJLIVGH[L ML[EXVGL Z E HKGJ PR[L HKGLMJLIGHKQ EM URMRXXLX ReLJ ` GPL KVTFLM
HJ RG TEJG $ fJLL ?DEG@h Aj \

@�/= �?@.y/-
£H[LK R OEMdJURIL � ` ^KN GPL EUGHT RX NLJHQK ES R MEFEG RMT GPRG IRK MLRIP
L[LMYOPLML HK � OHGPEVG IEXXHJHEK \ lL[LMRX [RMHRKGJ ES GPHJ UMEF XLT RML JEX[LN HK
?�EX@sA \ �EOL[LM GPL GPMLLWNHT LKJHEKRX IRJL HJ XRMQLXY EU LK \ aK LeGLKJHEK ES GPHJ
UMEFXLT RXJE RJdJ SEM R NLJHQK ES GPL XRYEVG ES GPL OEMdJURIL JE GPRG R ILMGRHK GRJd
IRK FL IETUXLGLN L� IHLKGXY\ faNNHGHEKRX MLRIPRFHXHGY UMEFXLT J SEM UXRKRM MEFEG
RMT J RKN GPLHM JEXVGHEKJ RML UMLJLKGLN HK ?	 �D @h ` lLIGHEK $ \i A \j

�� 0
 � �! � ��� 
, ! ���

oRMG T RKHUVXRGHEK HJ EKL ES GPL TEJG SMLqVLKGXY U LMSEMT LN EULMRGHEKJ HK HKNVJGMHRX
MEFEGHIJ v URMGJ RML QMRJU LN SMET IEK[LYEM F LXGJ ` GPLY RML EMHLKGLN UMHEM GE SLLNHKQ
RJJLTFXY OEMdILXXJ ` RKN GPLY RML HTTEFHXHwLN SEM T RIPHKHKQ EULMRGHEKJ \

x y@zz{?|
}����� � a URHM ?� E� � � A ` OPLML � NLKEGLJ R UEHKG HK GPL FEVKNRMY ES R FENY
� ` MLUMLJLKGLN FY HGJ IEEMNHKRGL [LIGEM HK R SMRT L RGGRIPLN GE � ` � NLJHQKRGLJ R
SEMIL RUUXHLN GE � RG � ` RKN � HJ GPL [LIGEM IMEJJWUMENVIG \ kS � HJ R VKHG [LIGEM `
GPL OMLKIP HJ JRHN GE F L R ���� OMLKIP \

� ��� �� � a GEEX GPRG IRK RUUXY R OMLKIP \
����� � a JLG ES VKHG O MLKIPLJ � � � ?� � E� � � � � A ` � � n E � � � E� ` NL^KLN EK R FENY
� ` LRIP IMLRGLN FY R ^KQLM HK IEKGRIG O HGP GPL FEVKNRMY` �� ` ES � \ ¡EM LRIP
� � ` HS GPL IEKGRIG HJ SMHIGHEKXLJJ ` � � HJ KEMT RX GE �� RG � � G EGPLMO HJL ` HG IRK JURKGPL SMHIGHEK IEKL NL^KLN FY GPL gEVXETF XRO \

�~���*��~���� ����� � a QMRJU �� � ��� � �   �! JVIP GPRG ` SEM RKY RMF HGMRMY OMLKIP� ` GPLML Le HJGJ R JLG ES MLRX [RXVLJ �"� E � � � E "! � RIPHL[HKQ #!�� � "�� � � D� \ kK
EGPLM OEMNJ ` R SEMILWIXEJVML QMRJU IRK MLJHJG RKY LeGLMKRX O MLKIPLJ RUUXHLN GE
� \ kS IEKGRIGJ RML KEKJGHIdY` OL MLqVHML GPRG "� B $ SEM RXX � � n E � � � E� ` RKN GPL
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QMRJU HJ IRXXLN �~����(�\ kK GP HJ JLIGHEK OL EKXY IEKJHNLM UEJHGH[L QMRJUJ \
�~�� *��~���� ����� � a UEJHGH[L SEMILWIXEJVML QMRJU HK OPHIP RXX ^KQLMWFENY
IEKGRIGJ RML SMHIGHEK XLJJ \

�� �� �� x?{z� <=x
£MRJU RKRXYJHJ RKN JYKGPLJHJ PRJ F LLK RK RIGH[L MLJLRMIP RMLR E[LM GPL XRJG NLIRNL
RKN PRJ IEKGMHFVGLN GE GPL NL[LXEUT LKG ES MEFEGHI PRKNJ RKN QMRJUHKQ T LIPRKHJT J \

z <�/ @ 0 { 0@?-�0@?C/ Cy@zB?/ x?{z�
bPL SEXXEO HKQ MLJV XGJ RML JPEOK HK ?#�o@$ ` # ll$mA v
]ENHLJ O HGP MEGRGHEKRX JYTTLGMY fL \Q \` NHJdJ HK pWJURIL ` JUPLMLJ RKN IYXHKNLMJ
HK _WJURILj RNT HG KE SEMTWIXEJVML QMRJUJ \
a XX EGPLM FENHLJ RNT HG R SEMT WIXEJVML QMRJU O HGP RG TEJG SEVM ^KQLMJ HK pWJURIL
RKN GOLX[L ^KQLMJ HK _WJURIL \
a XX UEXYPLNMRX FENHLJ PR[L R SEMTWIXEJVML QMRJU O HGP JL[LK ^KQLMJ \
t HGP SMHIGHEKRX ^KQLMWFENY IEKGRIGJ ` RXX FENHLJ RNT HG R SEMILWIXEJVML QMRJU GPRG
IEKJHJGJ ES GPMLL ^KQLMJ HK pWJURIL RKN SEVM ^KQLMJ HK _WJURIL \

> /z> <=x 0@? 0@?-�0@?C/ Cy@zB?/
a KLILJJRMY RKN JV� IHLKG IEKNHGHEK SEM SEMIL IXEJVML HK pWJURIL fMLJU \ _WJURILj
HJ GPRG GPL ^KQLM OMLKIPLJ JURK GPMLL fMLJU \ JHe j NHT LKJHEKJ RKN GPRG R JGMHIGXY
UEJHGH[L XHKLRM IETFHKRGHEK ES GPLT FL wLME \ lRHN EGPLMO HJL ` GPL KVXX O MLKIP fGPL
EMHQ HK j JPEVXN XHL HK GPL HKGLMHEM ES GPL IEK[Le PVXX 	 ES GPL ^KQLM OMLKIPLJ ?# ll$mA \
bPHJ IEKNHGHEK UME[HNLJ RK LcLIGH[L GLJG SEM NLIHNHKQ HK IEKJGRKG GHT L OPLGPLM R
QH[LK QMRJU RIPHL[LJ SEMIL IXEJVML \ a MLXRGLN qVRKGHGRGH[L T LRJVML ES GPL qVRXHGY ES
R QMRJU fEKL RTEKQ JL[LMRX T LGMHIJ UMEUEJLNj HJ GPL MRNHVJ ES GPL T ReHTVT FRXX
ILKGLMLN RG GPL EMHQHK RKN IEKGRHKLN HK GPL IEK[Le PVXX 	 ?�#
 @pA \

z| =>�/z <� <=x 0@?-�0@?C/ Cy@zB?/ x?{z�z
# EJG MLJLRMIP PRJ IEKILKGMRGLN EK IETUVGHKQ QMRJUJ O HGP GOE GE SEVM KEKJGHIdY
^KQLMJ \ 	UGHT HwRGHEK GLIPKHqVLJ RKN LXLT LKGRMY rVIXHNLRK QLET LGMY RML VJLN
HK ?#�o@$A GE NLMH[L RK RXQEMHGPT IETUVGHKQ R JHKQXL SEMILWIXEJVML QMRJU ES RUEXYQEKRX EM UEXYPLNMRX URMG \ bPHJ RXQEMHGPT HJ XHKLRM HK GPL URMG IETUXLe HGY\
	GPLM XHKLRMWGHT L GLIPKHqVLJ VJHKQ MLJVXGJ SMET IETFHKRGEMHRX QLET LGMY flGLHK HGw �J
GPLEMLT j RML UMLJLKGLN HK ?# ll$m ` # HJ@sA \ 	UGHT RX SEMILWIXEJVML QMRJUJ RML JYKW
GPLJHwLN HK ?¡g@pA FY T ReHT HwHKQ GPL JLG ES LeGLMKRX O MLKIPLJ GPRG IRK FL FRXRKILN
FY GPL IEKGRIG OMLKIPLJ \
¡ HKNHKQ GPL T ReHT RX MLQHEKJ EK R FENY OPLML ^KQLMJ IRK FL UEJHGHEKLN HKNLW

ULKNLKGXY OPHXL RIPHL[HKQ SEMIL IXEJVML T RdLJ HG UEJJHFXL GE RIIETTENRGL LMMEMJ
HK ^KQLM UXRILT LKG \ £LET LGMHI RXQEMHGPT J SEM IEKJGMVIGHKQ JVIP MLQHEKJ RML UMEW
UEJLN HK ?�QV$$A SEM QMRJUHKQ UEXYQEKJ O HGP GOE ^KQLMJ fO HGP SMHIGHEK j RKN SEVM
^KQLMJ fO HGPEVG SMHIGHEK j ` RKN SEM QMRJUHKQ UEXYPLNMR O HGP GPMLL ^KQLMJ fO HGP SMHIW
GHEKRX IEKGRIG IRURFXL ES QLKLMRGHKQ GEMqVLJj RKN JL[LK ^KQLMJ fO HGPEVG SMHIGHEK j \
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gVM[LN EFJGRIXLJ PR[L RXJE F LLK JGVNHLN ?oll� @mA \ bPL XRGGLM URULM IEKGRHKJ R QEEN
E[LM[HLO ES OEMd EK GPL LcLIG ES IVM[RGVML RG IEKGRIG UEHKGJ EK QMRJU U XRKKHKQ \

A/�>?@Bz x?{z� <=x
DLEMHLKGHKQ R URMG FY TE[HKQ ^KQLMJ EK GPL URMG �J JVMSRIL HJ ESGLK IEKJHNLMLN GE XHL
HK GPL FMERNLM MLRXT ES QMRJUHKQ \ ¡ HKQLM QRHG RXQEMHGPT J RKN KEKPEXEKET HI MEXXHKQ
IEKGRIGJ flLIGHEK hm \s \pj SEM ^KQLMGHUJ PR[L F LLK LeUXEMLN \

�� �� �� 0 <�>B?<=x
# EJG T RKVSRIGVMHKQ EULMRGHEKJ MLqVHML ^eGVMLJ GE PEXN URMGJ \ bE R[EHN GPL IVJGET
NLJHQK ES ^eGVMLJ SEM LRIP URMG ` T ENVXRM MLIEK^QVMRFXL ^eGVMLJ RML ESGLK VJLN \ a
GYUHIRX TENVXRM ^eGVML IEKJHJGJ ES R OEMdPEXNHKQ JVMSRIL ` VJVRXXY R UXRKL ` GPRG PRJ
R XRGGHIL ES PEXLJ OPLML XE IRGEMJ ` IXRTUJ ` RKN LNQL ^eGVMLJ IRK FL UXRILN \ 2E IRGEMJ
RML JHTUXL MEVKN UHKJ ` OPHXL IXRTUJ RUUXY UMLJJVML EK GPL URMG \
gEKGRIGJ F LGOLLK ^eGVML LXLT LKGJ RKN URMGJ RML QLKLMRXXY RJJVT LN GE FL SMHIW

GHEKXLJJ \ kK TENVXRM ^eGVMHKQ ` IEKGRIG XE IRGHEKJ RML MLJGMHIGLN FY GPL XRGGHIL ES
PEXLJ ` RKN SEMT IXEJVML IRKKEG RXORYJ FL RIPHL[LN \ kK URMGHIVXRM ` OPLK GPMLL XEW
IRGEMJ RKN EKL IXRTU RML VJLN EK R OEMdPEXNHKQ UXRKL ` GPLML LeHJG UEXYQEKJ ES
RMFHGMRMY JHwL SEM OPHIP KE ^eGVML NLJHQK IRK FL RIPHL[LN ?�£@sA \ ]VG HS URMGJ RML
MLJGMHIGLN GE F L MLIGHXHKLRM ` R ^eGVML IRK RXORYJ FL SEVKN RJ XEKQ RJ RXX LNQLJ PR[L
XLKQGP RG XLRJG SEVM XRGGHIL VKHGJ ?# HJ@ nA \ a XQEMHGPT J SEM IETUVGHKQ RXX U XRILT LKGJ
ES fSMHIGHEKXLJJj UEHKG ^KQLMJ GPRG UVG R UEXYQEKRX URMG HK SEMT IXEJVML RKN RXX UXRILW
TLKGJ ES UEHKG ^KQLMJ GPRG RIP HL[L pKNWEMNLM HTTEFHXHGY ES R UEXYQEKRX URMG RML
UMLJLKGLN HK ?[Nlt	 $$A \t PLK GPL ^eGVMHKQ dHG IEKJHJGJ ES R XRGGHILN OEMdPEXNHKQ UXRKL ` GPMLL XE IRGEMJ `
RKN EKL IXRTU ` GPL RXQEMHGPT HK ?]£@iA ^KNJ RXX UEJJHF XL UXRILTLKGJ ES R QH[LK
URMG EK GPL OEMdPEXNHKQ JVMSRIL OPLML SEMT IXEJVML IRK FL RIPHL[LN ` RXEKQ O HGP GPL
IEMMLJUEKNHKQ UEJHGHEKJ ES GPL XE IRGEMJ RKN GPL IXRTU \ bPL RXQEMHGPT HK ?	Dlt @sA
IETUVGLJ GPL SEMT WIXEJVML ^eGVMLJ ES HKUVG UEXYQEKRX URMGJ VJHKQ R dHG IEKGRHKHKQ
EKL LNQL ^eGVML ` EKL XEIRGEM ` RKN EKL IXRTU \
aK RXQEMHGPT SEM ^eGVMHKQ RK RJJLTFXY ES URMGJ GPRG RML KEG MHQHNXY SRJGLKLN

GEQLGPLM HJ UMEUEJLN HK ?# RG@sA \ a XRMQL KVTFLM ES ^eGVMHKQ IEKGRIGJ RML ^MJG
JIRGGLMLN RG MRKNET EK GPL LeGLMKRX FEVKNRMY ES GPL RJJLTFXY\ DLNVKNRKG IEKGRIGJ
RML GPLK UMVKLN VKGHX GPL JGRFHXHGY ES GPL RJJLTFXY HJ KE XEKQLM QVRMRKGLLN \

�� �� �� �{?> 0//A<=x
oRMG SLLNLMJ RIIEVKG SEM R XRMQL SMRIGHEK ES GPL IEJG ES R MEFEGHI RJJLTFXY OEMdW
ILXX \ a GYUHIRX SLLNLM TVJG FMHKQ URMGJ RG JVFJLIEKN MRGLJ O HGP PHQP MLXHRFHXHGY\ bPL
UMEFXLT ES URMGWSLLNLM NLJHQK HJ SEMT RXHwLN HK ?�RG$@A HK GLMT J ES R JLG ES SVKIGHEKJ�
IRXXLN �����§ �� § �����~��� OPHIP T RU IEK^QVMRGHEKJ GE IEK^QVMRGHEKJ \ bPL QERX
HJ GPLK GE ^KN R IETUEJHGHEK ES GPLJL SVKIGHEKJ GPRG T RUJ LRIP IEK^QVMRGHEK GE R
VKHqVL ^KRX IEK^QVMRGHEK fEM R JT RXX JLG ES ^KRX IEK^QVMRGHEKJj \ £ H[LK � GMRKJSLM
SVKIGHEKJ RKN 4 UEJJHFXL IEK^QVMRGHEKJ ` GPL JPEMGLJG IETUEJHGHEK GPRG O HXX MLJVXG HK
GPL JT RXXLJG KVTFLM ES ^KRX IEK^QVMRGHEKJ IRK FL SEVKN HK � f�4 � j ?� RG$@A \ kS GPL
GMRKJSLM SVKIGHEKJ RML RXX T EKEGEKL ` GPL IETUXLe HGY HJ MLNVILN GE � f�4 � j ?rUU@$A \oRMG SLLNHKQ ESGLK MLXHLJ EK �~�� ��������� � ���� � ����~� \ �EKUMLPLKJHXL T RW
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KHUVXRGHEK LeUXEHGJ GRJd T LIPRKHIJ GE RIPHL[L R QERX JGRGL O HGPEVG QMRJUHKQ RKN
SMLqVLKGXY RXXEO J RIIETUXHJPHKQ IETUXLe SLLNHKQ GRJdJ O HGP SLO NESJ \ kG T RY RXJE
LKRFXL R MEFEG GE TE[L URMGJ GPRG RML GEE XRMQL EM PLR[Y GE F L QMRJULN RKN XHSGLN \
oVJPHKQ HJ EKL SEMT ES KEKUMLPLKJHXL T RKHUVXRGHEK \ tEMd EK UVJPHKQ EMHQHKRGLN

HK ?# RJ$pA OPLML R JHTUXL MVXL HJ LJGRFXHJPLN GE qVRXHGRGH[LXY NLGLMT HKL GPL TEGHEK
ES R UVJPLN EFZ LIG \ bPHJ MVXL TRdLJ VJL ES GPL UEJHGHEK ES GPL ILKGLM ES SMHIGHEK
ES GPL EFZ LIG EK GPL JVUUEMGHKQ JVMSRIL \ £ H[LK R URMG OL IRK IETUVGL HGJ � ���
GMRKJSLM SVKIGHEK \ bPL UVJP SVKIGHEK ` � � v � � � � � ` OPLK QH[LK RK EMHLKGRGHEK �
MLGVMKJ GPL EMHLKGRGHEK ES GPL URMG � � f� j RSGLM HG PRJ F LLK UVJPLN SMET NHMLIGHEK
� FY R SLKIL EMGPEQEKRX GE GPL UVJP NHMLIGHEK \ t HGP R JLqVLKIL ES NHcLMLKG UVJPEULMRGHEKJ HG HJ U EJJHFXL GE VKHqVLXY EMHLKG R URMG \ bPL UVJP SVKIGHEK PRJ FLLK VJLN
HK JL[LMRX KEKUMLPLKJHXL T RKHUVXRGHEK RXQEMHGPT J v
a UXRKKHKQ RXQEMHGPT SEM R MEFEG GPRG GHXGJ R GMRY IEKGRHKHKQ R UXRKRM URMG ES
dKEOK JPRUL GE EMHLKG HG GE R NLJHMLN EMHLKGRGHEK ?r#$$A \ bPHJ RXQEMHGPT ORJ
LeGLKNLN GE GPL UEXYPLNMRX IRJL HK ?r#� @_A
aK RXQEMHGPT GE IETUVGL GPL NLJHQK ES R JLqVLKIL ES IVM[LN SLKILJ RXEKQ R IEKW
[LYEM FLXG GE MLEMHLKG R QH[LK UEXYQEKRX URMG ?t£o]@iA \ lLL RXJE ?]£	�Nl@$A \
aK RXQEMHGPT GPRG IETUVGLJ R JLqVLKIL ES T EGHEKJ ES R JHKQXL RMGHIVXRGLN SLKIL
EK R IEK[LYEM F LXG GPRG RIPHL[LJ R QERX EMHLKGRGHEK ES RK EFZ LIG ?a�2# $$A \
a SMHIGHEK XLJJ URMRXXLXWZ RO QMHUU LM ORJ VJLN HK ?£EX@_A GE EMHLKG UEXYQEKRX URMGJ \

¡EM RKY URMG � PR[HKQ RK 4 WJHNLN IEK[Le PVXX ` GPLML Le HJGJ R JLqVLKIL ES p4 D n
JqVLLwLJ RIPHL[HKQ R JHKQXL EMHLKGRGHEK ES � fVU GE JYTTLGMHLJ ES GPL IEK[Le PVXXj \
bPHJ JLqVLKIL HJ IETUVGLN HK � f4 � j GHT L ?gk@sA \ bPL MLJVXG PRJ F LLK QLKLMRXHwLN
GE UXRKRM URMGJ PR[HKQ R UHLILO HJL RXQLFMRHI IEK[Le PVXX ?D£@sA \ kG ORJ JPEOK
?[Nl£	 $$A GPRG EKL IEVXN NLJHQK UXRKJ OPEJL XLKQGP NLULKNJ EK R URMRT LGLM GPRGNLJIMHF LJ GPL URMG �J JPRUL fIRXXLN � 	
� 	�
�� 	��	��
����� HK ?[Nl£	 $$A MRGPLM GPRKEK GPL NLJIMHUGHEK ES GPL IETFHKRGEMHRX IETUXLe HGY ES GPL URMG \ ¡EM GPL URMRXXLXWZ RO
QMHUU LM OL IRK NL^KL GPL ������� GMRKJSLM SVKIGHEK \ kK ?#£r¡$pA RKEGPLM GMRKJSLMSVKIGHEK HJ NL^KLN v GPL �~� � SVKIGHEK \ t HGP GPHJ SVKIGHEK R URMG HJ MEXXLN FLGOLLK
GPL Z RO J FY T RdHKQ EKL Z RO JXHNL HK GPL GRKQLKGHRX NHMLIGHEK \ � JHKQ R IETFHKRGHEK
ES JqVLLwL RKN MEXX UMHT HGH[LJ R UEXYQEKRX URMG IRK FL EMHLKGLN O HGPEVG IPRKQHKQ
GPL EMHLKGRGHEK ES GPL QMHUU LM \

� HJGMHFVGLN TRKHUVXRGHEK JYJGLT J UME[HNL RKEGPLM SEMT ES KEKUMLPLKJHXL T RW
KHUVXRGHEK \ bPLJL JYJGLT J HKNVIL TEGHEKJ EK EFZ LIGJ GPMEVQP GPL RUUXHIRGHEK ES
T RKY LeGLMKRX SEMILJ \ bPL URMGWEMHLKGHKQ RXQEMHGPT SEM GPL URMRXXLXWZ RO QMHUULM PRJ
FLLK RNRUGLN SEM RMMRYJ ES T HIMELXLIGMET LIPRKHIRX RIGVRGEMJ OPHIP � NVL GE GPLHM
GHKY JHwL � IRK QLKLMRGL RXT EJG IEKGHKVEVJ ^LXNJ ?]�#@@A \ a XQEMHGPT J GPRG UEJHGHEK
RKN EMHLKG URMGJ FRJLN EK HNLKGHSY HKQ R ^KHGL KVTFLM fNLU LKNHKQ EK GPL KVTFLM
ES [LMGHILJ ES GPL URMGj ES NHJGHKIG LqVHXHFMHVT IEK^QVMRGHEKJ OLML RXJE QH[LK HK
?]�#@@A \ lVFJLqVLKG OEMd JPEOLN GPRG VJHKQ R IRMLSVXXY JLXLIGLN RIGVRGEMJ ^LXN `
HG HJ U EJJHFXL GE UEJHGHEK RKN EMHLKG URMGJ HK GOE JGRFXL LqVHXHFMHVT IEK^QVMRGHEKJ
?� R[@mA \ ¡ HKRXXY` R XEKQ JGRKNHKQ IEKZ LIGVML ORJ UME[LK ` KRT LXY GPRG GPLML Le HJG R
^LXN GPRG IRK VKHqVLXY UEJHGHEK RKN EMHLKG URMGJ HK R JHKQXL JGLU ?]��2$$A \ kK SRIG `GOE NHcLMLKG JVIP ^LXNJ OLML SVXXY RKRXYwLN HK ?2� $ nF ` l� $ nA \ 	K GPL TRIMEJIEUHI
JIRXL HG ORJ JPEOK GPRG HKWUXRKL [HFMRGHEK IRK FL VJLN SEM IXEJLNWXEEU T RKHUVXRGHEK
ES EFZ LIGJ V JHKQ [HJHEK JYJGLT J SEM SLLNFRId ?D#g$$A ` GPRG RMMRYJ ES IEKGMEXXRF XLRHMZ LGJ IRK T RKHUVXRGL URULM ?
]$$A RKN GPRG SEEGWJHwLN NHJIMLGL RIGVRGEM RMMRYJIRK PRKNXL PLR[HLM EFZ LIGJ VKNLM [RMHEVJ TRKHUVXRGHEK JGMRGLQHLJ ?2#g$ nA \



���� ���� ���

@�/= �?@.y/-z
a TRZEM EU LK UMRIGHIRX UMEFXLT HJ GE UMLNHIG SLLNLM GPMEVQPUVGJ GE L[RXVRGL RXW
GLMKRGH[L SLLNLM NLJHQKJ ` Q H[LK GPL QLET LGMY ES GPL URMGJ GE FL T RKHUVXRGLN \ kK
MLXRGHEK GE GPHJ UMEFXLT ` JHTVXRGHEK RXQEMHGPT J PR[L FLLK UMEUEJLN MLILKGXY GE UMLW
NHIG GPL UEJL ES R URMG NMEUULN EK R PEMHwEKGRX JVMSRIL ?# �£� @iA \ RKN RMFHGMRMY
JVMSRILJ ?#r$pF A \ kK NHJGMHFVGLN TRKHUVXRGHEK ` RK EULK UMEFXLT HJ GE RKRXYwL GPLLcLIG ES NHJIMLGL RMMRYJ ES RIGVRGEMJ EK GPL UEJHGHEK HKQ RKN EMHLKGRGHEK ES URMGJ
?2#g$ n` 2� $ nFA \

�� 0�  "" /��,� "/� 
/�6 ���
# EJG T LIPRKHIRX UMENVIGJ IEKJHJG ES TVXGHUXL URMGJ \ bPL QERX ES RJJLTFXY JLqVLKIW
HKQ HJ GE IETUVGL FEGP RK EMNLM HK OPHIP URMGJ IRK FL RJJLTFXLN RKN GPL IEMMLW
JUEKNHKQ MLqVHMLN TE[LT LKGJ ES GPL URMGJ \

x y@zz{?|
� ���� ��� � gEXXLIGHEK ES FENHLJ HK JET L QH[LK MLXRGH[L UXRILT LKGJ \
�������� ��� � lVFJLG ES GPL FENHLJ IETUEJHKQ RK RJJLTFXY ¤ HK GPLHM MLXRGH[L
UEJHGHEKJ RKN EMHLKGRGHEKJ HK ¤ \

��������� �������� ����� � lVFRJJLTFXHLJ GPRG RML RMFHGMRMHXY SRM RURMG SMET
EKL RKEGPLM \

� ���� a GEEX GPRG IRK PEXN RK RMFHGMRMY KVTFLM ES FENHLJ HK ^eLN MLXRGH[L
U XRILT LKGJ \

� ���� ��� ~������~� � a TEGHEK GPRG TLMQLJ 	 URHMO HJLWJLURMRGLN JVFRJJLTFXHLJ
f	 B pj HKGE R KLO JVFRJJLTFXY G LRIP JVFRJJLTFXY TE[LJ RJ R JHKQXL FENY\ �EE[LMXRUUHKQ FLGOLLK FENHLJ HJ RXXEOLN NVMHKQ GPL EULMRGHEK \ bPL URMRTLGLM 	
HJ IRXXLN GPL ��� ��� ~§ ����� ~§ ��� ~������~� \ tL IRXX GPL ML[LMJL ES RK
RJJLTFXY EULMRGHEK ����� ��� �������~���� \

� ���� ��� ��������� a GEGRX EMNLMHKQ EK RJJLTFXY EULMRGHEKJ GPRG TLMQL GPL
JLURMRGLN URMGJ IETUEJHKQ RK RJJLTFXY HKGE GPHJ RJJLTFXY\ bPL T ReHTVT ` E[LM
RXX GPL EULMRGHEKJ HK GPL JLqVLKIL ` ES GPL KVTFLM ES PRKNJ MLqV HMLN FY RK EULMW
RGHEK HJ IRXXLN GPL ��� ��� ~§ ����� ~§ ��� ��������\


 ~�~�~�� ����� ��� ��������� a JLqVLKIL HK OPHIP KE EULMRGHEK FMHKQJ R
FENY GE RK HKGLMT LNHRGL UXRILT LKG fMLXRGH[L GE EGPLM FENHLJj ` F LSEML RKEGPLM
EULMRGHEK GMRKJSLMJ HG GE HGJ ^KRX UXRILT LKG \ lLL ¡HQVML hm \_ \n \

=B-./? @ 0 �{=Az <= {zz/-.y|
r[LMY RJJLTFXY ES IEK[Le UEXYQEKJ HK GPL UXRKL PRJ R GOEWPRKNLN RJJLTFXY JLqVLKIL
ES GMRKJXRGHEKJ \ kK GPL OEMJGWIRJL ` 	 PRKNJ RML KLILJJRMY RKN JV� IHLKG SEM RJJLTFXHLJ
ES 	 JGRMWJPRULN UEXYQEKJ,UEXYPLNMR ?� RG$$A \
bPLML Le HJGJ RK RJJLTFXY ES JHe GLGMRPLNMR O HGPEVG R GOEWPRKNLN RJJLTFXY

JLqVLKIL ES GMRKJXRGHEKJ ` FVG O HGP R GPMLLWPRKNLN JLqVLKIL ES GMRKJXRGHEKJ \ r[LMY
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(a) (b)

RJJLTFXY ES ^[L EM SLOLM IEK[Le UEXYPLNMR RNT HGJ R GOEWPRKNLN RJJLTFXY JLqVLKIL
ES GMRKJXRGHEKJ \ bPLML Le HJGJ RK RJJLTFXY ES GPHMGY IEK[Le UEXYPLNMR GPRG IRKKEG
FL RJJLTFXLN O HGP GOE PRKNJ ?ll@hA \

C@-�y/� <>| @ 0 {zz/-.y| z/4B/=C <=x
tPLK RMFHGMRMY JLqVLKILJ RML RXXEOLN ` RJJLTFXY JLqVLKIHKQ HJ oloagrWPRMN \ bPL
UMEFXLT MLT RHKJ oloagrWPRMN L[LK OPLK GPL FENHLJ RML UEXYQEKJ ` LRIP O HGP R
IEKJGRKG KVTFLM ES [LMGHILJ ?�RG$$A \
t PLK EKXY GOEWPRKNLN TEKEGEKL JLqVLKILJ RML U LMT HGGLN ` NLIHNHKQ HS RK RJW

JLTFXY ¤ IRK FL URMGHGHEKLN HKGE GOE JVFRJJLTFXHLJ � RKN ¤ 5� JVIP GPRG GPLY
IRK FL JLURMRGLN FY RK RMFHGMRMY TEGHEK HJ �oWIETUXLGL ?t�22o@sA \ bPL UMEFW
XLT MLTRHKJ �oWIETUXLGL OPLK FEGP � RKN ¤ 5� RML MLqVHMLN GE F L IEKKLIGLN RKN
TEGHEKJ RML MLJGMHIGLN GE GMRKJXRGHEKJ ?� � @sA \

-@=@>@=/ >�@ 6�{=A/A {zz/-.y| z/4B/=C <=x
a UEUVXRM RUUMERIP GE RJJLTFXY JLqVLKIHKQ HJ NHJRJJLTFXY JLqVLKIHKQ ?�l@ nA \ a
JLqVLKIL GPRG JLURMRGLJ RK RJJLTFXY GE HGJ HKNH[HNVRX IETUEKLKGJ HJ ^ MJG QLKLMRGLN
RKN KLeG ML[LMJLN \ # EJG Le HJGHKQ RJJLTFXY JLqVLKILMJ IRK EKXY QLKLMRGL GOEWPRKNLN
TEKEGEKL JLqVLKILJ \ lVIP R JLqVLKIL HJ IETUVGLN FY URMGHGHEKHKQ GPL RJJLTFXY
RKN ` MLIVMJH[LXY` GPL MLJVXGHKQ JVFRJJLTFXHLJ HKGE GOE JLURMRGLN JVFRJJLTFXHLJ \
bPL �~��������~��� ��~����� ���� � f��]£j HJ UMEUEJLN HK ?t 2@sA GE MLUW

MLJLKG RXX GPL F XE IdHKQ MLXRGHEKJ HK RK RJJLTFXY\ kG HJ R JVFNH[HJHEK ES GPL JURIL ES RXX
RXXEORFXL TEGHEKJ ES JLURMRGHEK HKGE R ^KHGL KVTFLM ES ILXXJ JVIP GPRG O HGPHK LRIP
ILXX GPL JLG ES FXEIdHKQ MLXRGHEKJ FLGOLLK RXX URHMJ ES URMGJ MLT RHKJ ^eLN \ t HGPHK
LRIP ILXX GPHJ JLG HJ MLUMLJLKGLN HK GPL SEMT ES R NHMLIGLN QMRUP ` IRXXLN GPL NHMLIGHEKRX
FXE IdHKQ QMRUP f�]£j \ bPL ��]£ HJ GPL IEXXLIGHEK ES GPL �]£J E[LM RXX GPL ILXXJ
HK GPL JVFNH[HJHEK \
tL HXXV JGMRGL GPHJ RUUMERIP SEM UEXYPLNMRX RJJLTFXHLJ OPLK GPL RXXEORFXL TEW

GHEKJ RML HK^KHGL GMRKJXRGHEKJ \ bPL URMGHGHEKHKQ ES RK RJJLTFXY IEKJHJGHKQ ES UEXYW
PLNMRX URMGJ HKGE GOE JVFRJJLTFXHLJ HJ NEKL RJ SEXXEO J \ ¡EM RK EMNLMLN URHM ES URMGJ
� � E �7 ` GPL _W[LIGEM 89 HJ R ��~����� �������~� HS GMRKJXRGHKQ � � GE HK^KHGY HK NHMLIW
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GHEK 89 OHXX IRVJL � � GE IEXXHNL O HGP �7 \ ¡EM LRIP EMNLMLN URHM ES URMGJ ` GPL JLG ES
FXE IdHKQ NHMLIGHEKJ HJ IEKJGMVIGLN EK GPL VKHG JUPLML � � FY NMRO HKQ GPL FEVKNRMY
RMIJ ES GPL VKHEK ES GPL F XE IdHKQ NHMLIGHEKJ fLRIP RMI HJ R UEMGHEK ES R QMLRG IHMIXLj \
bPL MLJV XGHKQ IEXXLIGHEK ES RMIJ URMGHGHEK J � � HKGE T ReHTRX MLQHEKJ JVIP GPRG GPL
FXE IdHKQ MLXRGHEK RTEKQ GPL URMGJ HJ GPL JRT L SEM RKY NHMLIGHEK HKJHNL JVIP R MLQHEK \

� LeG ` GPL FXE IdHKQ QMRUP HJ IETUVGLN SEM EKL JVIP T ReHT RX MLQHEK \ bPL RXW
QEMHGPT GPLK TE[LJ GE RK RNZ RILKG MLQHEK RKN VUNRGLJ GPL �]£ FY GPL FXEIdHKQ
MLXRGHEKJ GPRG IPRKQL RG GPL FEVKNRMY FLGOLLK GPL MLQHEKJ ` RKN JE EK \ aSGLM LRIP
GHT L GPL IEKJGMVIGHEK ES R �]£ HJ IETUXLGLN ` GPHJ QMRUP HJ IPLIdLN SEM JGMEKQ IEKW
KLIGH[HGY HK GHT L XHKLRM HK HGJ KVTFLM ES LNQLJ \ bPL RXQEMHGPT JGEUJ GPL ^MJG GHT L HG
LKIEVKGLMJ R �]£ GPRG HJ KEG JGMEKQXY IEKKLIGLN RKN HG EVGUVGJ GPL GOE JVFRJJLT W
FXHLJ ES GPL URMGHGHEK HKQ \ bPL E[LMRXX JLqVLKIHKQ RXQEMHGPT IEKGHKVLJ MLIVMJH[LXY
O HGP GPL MLJVXGHKQ JVFRJJLTFXHLJ \ kS RXX GPL �]£ �J GPRG RML UMENVILN NVMHKQ R URMW
GHGHEKHKQ JGLU RML JGMEKQXY IEKKLIGLN ` GPL RXQEMHGPT MLUEMGJ GPRG GPL RJJLTFXY NELJ
KEG RNT HG R GOEWPRKNLN TEKEGEKL RJJLTFXY JLqVLKIL O HGP HK^KHGL GMRKJXRGHEKJ \
oEXYKET HRXWGHT L RXQEMHGPT J RML UMEUEJLN HK ?t 2@sA GE IETUVGL RKN LeUXEHG

��]£ �J SEM MLJGMHIGLN SRT HXHLJ ES T EGHEKJ \ kK URMGHIVXRM ` GPL IRJL ES URMGHGHEK HKQ R
UEXYPLNMRX RJJLTFXY FY R JHKQXL GMRKJXRGHEK GE HK^KHGY HJ RKRXYwLN HK NLGRHX ` RKN HG HJ
JPEOK GPRG URMGHGHEKHKQ RK RJJLTFXY ES ¢ UEXYPLNMR O HGP R GEGRX ES � [LMGHILJ GRdLJ
� f¢ �� � j GHT L \ aKEGPLM IRJL JGVNHLN HK ?t 2@sA HJ OPLML GPL JLURMRGHKQ TEGHEKJ
RML HK^KHGLJHT RX MHQ HN TEGHEKJ \ bPLK URMGHGHEKHKQ GPL UEXYPLNMRX RJJLTFXY GRdLJ
� f¢ �� j GHT L ` OPLML ¢ HJ GPL KVTFLM ES URHMJ ES URMGJ HK IEKGRIG RKN � HJ GPL
KVTFLM ES HKNLULKNLKG UEHKGWUXRKL IEKGRIG IEKJGMRHKGJ \ fbPHJ MLJVXG HJ HTUME[LN
HK ?£� �� @sA FY VJHKQ GPL IEKILUG ES T ReHT RXXY IE[LMLN ILXXJ G JLL lLIGHEK p$ \i \j
� JHKQ GPLJL RXQEMHGPT J ` L[LMY SLRJHFXL NHJRJJLTFXY JLqVLKIL IRK FL QLKLMRGLN HK
UEXYKET HRX GHT L \
kK ?t 2@sA ` ��]£ �J RML NL^KLN EKXY SEM JHTUXL SRT HXHLJ ES JLURMRGHKQ TEGHEKJ

fHK^KHGLJHT RX MHQ HN TEGHEKJ RKN HK^KHGL GMRKJXRGHEKJj \ aK LeGLKJHEK ` IRXXLN GPL �� *
���§ ������ ������� ` HJ UMEUEJLN HK ?t�22o@sA SEM T EML IETUXLe TEGHEKJ \ kK GPL
OEMJG IRJL ` PEOL[LM ` GPHJ NHRQMRT YHLXNJ R URMGHGHEKHKQ RXQEMHGPT GPRG HJ LeUEKLKGHRX
HK GPL KVTFLM ES JVMSRILJ NLJIMHF HKQ GPL RJJLTFXY\ t PLK LRIP JLURMRGHKQ TEGHEK
HJ MLJGMHIGLN GE F L R JPEMG JLqVLKIL ES IEKIRGLKRGLN GMRKJXRGHEKJ fSEM LeRTUXL ` R
^KHGL GMRKJXRGHEK SEXXEOLN FY RK HK^KHGL GMRKJXRGHEK j ` MRGPLM L� IHLKG URMGHGHEKHKQ
RXQEMHGPT J RML R[RHXRF XL ?�t @sA \ a VKH^LN RKN QLKLMRX SMRT LOEMd SEM RJJLTFXY
UXRKKHKQ ` FRJLN EK GPL ��]£ ` IRXXLN �� 	 � 
��
� �� ��	 ��� 

��� HJ UMLJLKGLN HK
?�2t $$A \

@�/= �?@.y/-
bPL IETUXLeHGY ES GPL ��]£ QMEO J LeUEKLKGHRXXY O HGP GPL KVTFLM ES URMRT LGLMJ
GPRG IEKGMEX GPL RXXEORFXL TEGHEKJ ` T RdHKQ GPHJ RUUMERIP PHQPXY GHT L IEKJVT HKQ
SEM RJJLTFXY JLqVLKIHKQ O HGP IETUEVKN TEGHEKJ \ ¡EM GPL IRJL ES HK^KHGLJHT RX MHQ HN
TEGHEK HG PRJ FLLK EFJLM[LN GPRG EKXY R fMLXRGH[LXY JT RXXj JVFJLG ES GPL ��]£ KLLNJ
GE FL IEKJGMVIGLN ?£� �� @sA \ a ML GPLML RNNHGHEKRX GYU LJ ES TEGHEK OPLML JHT HXRM
QRHKJ IRK FL T RNL	 aML GPLML JHGVRGHEKJ OPLML GPL SVXX ��]£ fEM R JGMVIGVML ES
IETURMRFXL JHwLj TVJG F L IEKJGMVIGLN	
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# EGHEK UXRKKHKQ HJ RHT LN RG UME[HNHKQ MEFEGJ O HGP GPL IRURFHXHGY ES NLIHNHKQ RVW
GET RGHIRXXY OPHIP TEGHEKJ GE LeLIVGL HK EMNLM GE RIP HL[L QERXJ JULIH^LN FY JURGHRX
RMMRKQLTLKGJ ES UPYJHIRX EFZ LIGJ \ kG RMHJLJ HK R [RMHLGY ES SEMT J \ bPL JHTUXLJG
SEMT� GPL ��� �� � ��� � ������� � 

��	�� MLqVHMLJ ^KNHKQ R QLET LGMHI IEXXHJHEKWSMLL
URGP SEM R JHKQXL MEFEG HK R dKEOK JGRGHI OEMdJURIL \ bPL URGP HJ MLUMLJLKGLN FY RK
RMI IEKKLIGHKQ GOE UEHKGJ HK GPL MEFEG �J IEK^QVMRGHEK JURIL ?2o$_A \ bPHJ RMI TVJG
KEG HKGLMJLIG R SEMFHNNLK MLQHEK ` GPL � �
������	 
	� �
� ` OPHIP HJ GPL HT RQL ES GPL
OEMdJURIL EFJGRIXLJ \ 	GPLM TEGHEK UXRKKHKQ UMEFXLT J MLqVHML NLRXHKQ O HGP TE[HKQ
EFJGRIXLJ ` TVXGHUXL MEFEGJ ` T E[RFXL EFZ LIGJ ` VKILMGRHKGY` LGI \
kK GP HJ JLIGHEK OL IEKJHNLM FRJHI URGP UXRKKHKQ \ kK GPL KLeG EKL OL ML[HLO EGPLM

TEGHEK UXRKKHKQ UMEFXLT J \ # EJG ES EVM UMLJLKGRGHEK SEIVJLJ EK UMRIGHIRX T LGPENJ \
lLL gPRUGLM hi SEM R TEML LeGLKJH[L ML[HLO ES GPLEMLGHIRX T EGHEK UXRKKHKQ \

x y@zz{?|
' ��� � a IEKGHKVEVJ T RU � v ?$ E nA �   \
��������� a OEMdJURIL � � �� HJ ESGLK NL^KLN FY R JLG ES EFJGRIXLJ � � ` � �
n E � � � E � ` JVIP GPRG � � �� 5 �	� � � \


 *~�������� £ H[LK RK EFJGRIXL � � ` GPL JVFJLG �� � �   JVIP GPRG ` SEM RKY ¥ �
�� � ` ¤ f¥ j HKGLMJLIGJ � � \


 *~������� ��� �~� � bPL VKHEK �� � 
 ��� � UXV J GPL IEK^QVMRGHEKJ GPRG [HE XRGL
GPL T LIPRKHIRX XHT HGJ ES GPL MEFEG �J Z EHKGJ \

���� ������ bPL IETUXLT LKG ES GPL � WEFJGRIXL MLQHEK HK   ` � �   5�� \
���� ���� � a URGP HK SMLL JURIL \
��� �§ ��� ���� � a URGP HK GPL IETUXLT LKG ES GPL VKHEK ES GPL HKGLMHEM ES � W
EFJGRIXLJ \

� ���� ���� � ������� � �~���� � gETUVGL R SMLL EM JLT HSMLL URGP FLGOLLK GOE
HKUVG IEK^QVMRGHEKJ \

' ��� � ������� ����� � £H[LK GOE UEHKGJ HK IEK^QVMRGHEK JURIL ^KN R fJLT HjSMLL
URGP FLGOLLK GPLT \ bPL GLMT HJ ESGLK VJLN HK IEKKLIGHEK O HGP RXQEMHGPT J GPRG
UMLUME ILJJ GPL IEK^QVMRGHEK JURIL HK UMLURMRGHEK SEM T RKY qVLMHLJ \

�~�� ���� ��� ~����� � a TEGHEK UXRKKHKQ RXQEMHGPT HJ IETUXLGL HS HG HJ QVRMRKW
GLLN GE ^KN R fJLT HjSMLL URGP FLGOLLK GOE QH[LK IEK^QVMRGHEKJ OPLKL[LM JVIP
R URGP LeHJGJ ` RKN MLUEMG GPRG GPLML HJ KE fJLT HjSMLL URGP EGPLMO HJL \ gETUXLGL
RXQEMHGPT J RML JET LGHT LJ MLSLMMLN GE RJ ����� RXQEMHGPT J \ bPLML RML OLRdLM
[RMHRKGJ ES IETUXLGLKLJJ ` SEM LeRTUXL ` � 

���������� �
�� �	�	� 	�� \

C@-�y/> / { yx@?<>�-z
]RJHI URGP U XRKKHKQ SEM R GPMLLWNHT LKJHEKRX XHKdRQL TRNL ES UEXYPLNMRX XHKdJ HJ
oloagrWPRMN fbPLEMLT hi \n\_Ij \ bPL UMEES UME[HNLJ JGMEKQ L[HNLKIL GPRG RKY
IETUXLGL RXQEMHGPT O HXX MLqVHML LeUEKLKGHRX GHT L HK GPL KVTFLM ES NESJ \ bPHJ MLJVXG



���� ���� ���

MLTRHKJ GMVL HK TEML JULIH^I IRJLJ ` L \Q \` OPLK GPL MEFEG HJ R UXRKRM RMT HK OPHIP
RXX Z E HKGJ RML ML[EXVGL fbPLEMLT hi \n\_F j \ �EOL[LM ` HG KE XEKQLM PEXNJ HK JET L [LMY
JHTUXL JLGGHKQJ G SEM HKJGRKIL ` UXRKKHKQ GPL URGP ES R UXRKRM RMT O HGPHK RK LTUGY
IHMIXL HJ HK o ?� �t $sA \
bOE dHKNJ ES IETUXLGL UXRKKLMJ PR[L FLLK UMEUEJLN v QLKLMRX EKLJ ` OPHIP RUUXY

GE [HMGVRXXY RKY MEFEG O HGP RK RMFHGMRMY KVTFLM ES NESJ ` RKN JU LIH^I EKLJ ` OPHIP
RUUXY GE R MLJGMHIGLN SRT HXY ES MEFEGJ VJVRXXY PR[HKQ R ^eLN JT RXX KVTFLM ES NESJ \
bPL QLKLMRX �MERNT RU� RXQEMHGPT HK ?gRK$$A HJ JHKQXYWLeUEKLKGHRX HK GPL NHT LKJHEK
ES   RKN UEXYKET HRX HK FEGP GPL KVTFLM ES UEXYKET HRX IEKJGMRHKGJ NL^KHKQ GPL SMLL
JURIL RKN GPLHM T ReHT RX NLQMLL fbPLEMLT hi \n\pj \ lU LIH^ I RXQEMHGPT J PR[L FLLK
NL[LXEU LN TRHK XY SEM MEFEGJ O HGP p EM _ NESJ \ ¡EM R �WJHNLN UEXYQEKRX MEFEG TE[HKQ
SMLLXY HK R UEXYQEKRX OEMdJURIL ` GPL RXQEMHGPT HK ?� l@iA GRdLJ � ff�4 j�� � j GHT L `
OPLML 4 HJ GPL GEGRX KVTFLM ES LNQLJ ES GPL OEMdJURIL fbPLEMLT hi \p \n$ j \

�?@.{. <y <z> <C { yx@?<>�-z
bPL IETUXLe HGY ES URGP U XRKKHKQ SEM MEFEGJ O HGP T RKY NESJ fT EML GPRK h EM sj
PRJ XLN GE GPL NL[LXEUT LKG ES IETUVGRGHEKRX JIPLT LJ GPRG RGGLTUG GE GMRNL Ec
IETUXLGLKLJJ RQRHK JG GHT L \ 	KL JVIP JIPLT L ` � �~���������� � ������� ?]�2� @iA `
R[EHNJ IETUVGHKQ RK LeUXHIHG QLET LGMHI MLUMLJLKGRGHEK ES GPL SMLL JURIL \ kK JGLRN ` HG
VJLJ RK L� IHLKG UME ILNVML GE IETUVGL NHJGRKILJ F LGOLLK FENHLJ HK GPL OEMdJURIL \
kG JRTUXLJ GPL IEK^QVMRGHEK JURIL FY JLXLIGHKQ R XRMQL KVTFLM ES IEK^QVMRGHEKJ RG
MRKNET RKN MLGRHK HKQ EKXY GPL SMLL IEK^QVMRGHEKJ RJ � ��	��
�	� \ kG GPLK IPLIdJ
HS LRIP URHM ES T HXLJGEKLJ IRK FL IEKKLIGLN FY R IEXXHJHEKWSMLL JGMRHQPG URGP HK
IEK^QVMRGHEK JURIL \ bPHJ IETUVGRGHEK YHLXNJ GPL QMRUP f� E� j ` IRXXLN R � 

����������


��� �� ` OPLML � HJ GPL JLG ES T HXLJGEKLJ RKN � HJ GPL JLG ES URHMJ ES T HXLJGEKLJ
GPRG PR[L FLLK IEKKLIGLN \

�RMHEVJ JGMRGLQHLJ IRK FL RUUXHLN GE JRTUXL GPL IEK^QVMRGHEK JURIL \ bPL JGMRGW
LQY HK ?�[2	@iA UME ILLNJ RJ JdLGIPLN RFE[L \ 	KIL R MERNT RU PRJ F LLK UMLIET W
UVGLN ` HG HJ VJLN GE UMEILJJ RK RMFHGMRMY KVTFLM ES URGP UXRKKHKQ qVLMHLJ \ 	GPLM
JRTUXHKQ JGMRGLQHLJ ?]2@ n` �2#@@A RJJVT L GPRG GPL HKHGHRX RKN QERX IEK^QVMRGHEKJ
RML QH[LK ` RKN HKIMLT LKGRXXY FVHXN R MERNT RU VKGHX GPLJL GOE IEK^QVMRGHEKJ RML
IEKKLIGLN \
bPL MLJVXGJ MLUEMGLN HK ?�2#D @$ ` �2# @@A FEVKN GPL KVTFLM ES T HXLJGEKLJ

QLKLMRGLN FY UMEFRFHXHJGHIWMERNT RU UXRKKLMJ ` VKNLM GPL RJJVTUGHEK GPRG GPL SMLL
JURIL � JRGHJ^LJ JET L QLET LGMHI UMEU LMGHLJ \ 	KL JVIP UMEULMGY` IRXXLN ����	
���

	�

 ` T LRJVMLJ GPL NH� IVXGY IRVJLN FY GPL UMLJLKIL ES �KRMMEO URJJRQLJ� \ 2LG �
FL R JVFJLG ES � \ bPL �

� 
� � ES � HJ GPL JLG ES RXX U EHKGJ HK � GPRG JLL R JHQK H^IRKG
SMRIGHEK ES GPL [EXVT L ES � 5 � fGPL IETUXLT LKG ES � HK � j \ bPL XEEdEVG ES � HJ
�XRMQL� HS HGJ [EXVT L HJ R JHQKH^IRKG SMRIGHEK ES GPL [EXVT L ES � \ � HJ JRHN GE F L
LeURKJH[L HS HGJ JVFJLGJ PR[L XRMQL XEEdEVGJ \ kS � HJ LeURKJH[L ` GPL UMEFRFHXHGY GPRG
R UMEFRFHXHJGHIWMERNT RU UXRKKLM SRHXJ GE ^KN R SMLL URGP FLGOLLK GOE QH[LK IEK^QW
VMRGHEKJ ` OPHXL EKL Le HJGJ ` QELJ GE $ LeUEKLKGHRXXY HK GPL KVTFLM ES T HXLJGEKLJ \DLILKG MLJLRMIP PRJ SE IVJLN EK NLJHQKHKQ L� IHLKG JRTUXHKQ RKN IEKKLIGHEK
JGMRGLQHLJ \ ¡EM HKJGRKIL ` GPL £RVJJHRK JRTUXHKQ JGMRGLQY UMENVILJ R QMLRGLM NLKJHGY
ES T HXLJGEKLJ KLRM GPL FEVKNRMY ES GPL SMLL JURIL � ` OPEJL IEKKLIGH[HGY HJ VJVRXXY
TEML NH� IVXG GE IRUGVML FY R MERNT RU GPRK O HNLWEULK RMLRJ ES � ?]	[Nl@@A \
� HcLMLKG TLGPENJ GE IMLRGL T HXLJGEKLJ KLRM GPL FEVKNRMY ES � OLML EFGRHKLN HK
?a]�� @$A \ a XRwYWL[RXVRGHEK ES GPL MERNT RU PRJ F LLK JVQQLJGLN HK ?]� $$ ` l2$pA
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OPHXL [HJHF HXHGY PRJ F LLK LeUXEHGLN HK ?l2$ nA \ lRTUXHKQ RKN IEKKLIGHEK JGMRGLQHLJ RMLML[HLOLN HK ?l2$pA \ t PHXL JET L UXRKKLMJ RML F LGGLM QLRMLN GEORMNJ JLRMIPHKQ GPLOPEXL � fL \Q ` ?�[2	@iAj ` EGPLMJ SE IVJ EK RKJOLMHKQ JHKQXL qVLMHLJ [LMY L� IHLKGXY
fL \Q \` ]� $$ ` l2$p ` 2�VS$ nj \oMEFRFHXHJGHIWMERNTRU GLIPKHqVLJ PR[L RXJE FLLK VJLN GE IETUVGL IEXXHJHEKW
SMLL GMRZ LIGEMHLJ GRdHKQ NYKRT HI IEKJGMRHKGJ fL \Q \` F EVKNLN GEMqVLJ ES RIGVRGEMJj
HKGE RIIEVKG ?� �2D$ n` 2� $ nIA ` RKN GE U XRK TRKHUVXRGHEK RKN XEIETEGHEK URGPJES PVT RKEHN MEFEGJ VKNLM JGRFHXHGY IEKJGMRHKGJ ?���� $ nA \ bPL GLIPKHqVLJ PR[LRXJE F LLK VJLN SEM U XRKKHKQ SEM KEKWPEXEKET HI JYJGLT J ?�l	@m` � �2D$ nA flLL RXJElLIGHEK hm \s \pj \
aUUXHIRGHEKJ ES UMEFRFHXHJGHI U XRKKHKQ HKIXVNL GPL T RHKGLKRKIL ES RHMIMRSG LKW

QHKLJ ` GPL MH[LGHKQ ES RHMIMRSG SVJLXRQLJ ` NLJHQK RVGET RGHEK fFY LKJVMHKQ IEMMLIGW
KLJJ RKN TRHKGRHKRFHXHGY ES UMENVIGJ SMET GPLHM ga� TENLXJj ` GPL UMEQMRTT HKQ
ES RVGETEGH[L RJJLTFXY XHKLJ ` GPL QLKLMRGHEK ES RQQMLJJH[L T RKLV[LMJ SEM RVW
GEKETEVJ PLXHIEUGLMJ ` GPL QLKLMRGHEK ES MLWIEK^QVMRGHEK JGMRGLQHLJ SEM TENVXRM
MEFEGJ ` GPL QLKLMRGHEK ES T EGHEKJ HK IEKGRIG ` RKN IETUVGLM RKHT RGHEK \ DLILKG
OEMd PRJ RUUXHLN MRKNET HwLN URGP UXRKKHKQ GLIPKHqVLJ GE U XRKKHKQ SEM uLe HFXL EFW
Z LIGJ ?2� $ nRA RKN GE GPL IETUVGRGHEK ES UMEGLHK SEXNHKQ URGPORYJ RKN TEXLIVXRMTEGHEK ?a�l$p ` a]£� $pA \

�/B?<z> <C { yx@?<>�-z
lL[LMRX PLVMHJGHI GLIPK HqVLJ PR[L F LLK UMEUEJLN GE JU LLN VU URGP UXRKKHKQ \ lET L
ES GPLT OEMd OLXX HK UMRIGHIL ` FVG GPLY VJVRXXY EcLM KE ULMSEMTRKIL QVRMRKGLL \

� LVMHJGHI RXQEMHGPT J ESGLK JLRMIP R MLQVXRM QMHN NL^KLN E[LM GPL IEK^QVMRGHEK
JURIL RKN QLKLMRGL R URGP RJ R JLqVLKIL ES RNZ RILKG QMHN UEHKGJ ?�EK$mA \ bPL
JLRMIP IRK FL QVHNLN FY R �~��� ���� � ���` R SVKIGHEK E[LM GPL SMLL JURIL GPRG PRJ R
QXEFRX T HKHTVT RG GPL QERX IEK^QVMRGHEK \ bPHJ SVKIGHEK TRY FL IEKJGMVIGLN RJ GPL
JVT ES RK RGGMRIGH[L RKN R MLUVXJH[L ^LXN ?�PR$iA \ bPL RGGMRIGH[L ^LXN PRJ R JHKQXL
T HKHTVT RG GPL QERX RKN QMEO J GE HK^KHGY RJ GPL NHJGRKIL GE GPL QERX HKIMLRJLJ \
bPL MLUVXJH[L ^LXN HJ KVXX RG RXX IEK^QVMRGHEKJ OPLML GPL NHJGRKIL FLGOLLK GPL MEFEG
RKN GPL EFJGRIXLJ HJ QMLRGLM GPRK JET L UMLNL^KLN [RXVL ` RKN QMEO J GE HK^KHGY RJ
GPL MEFEG QLGJ IXEJLM GE RK EFJGRIXL \ r[RXVRGHKQ GPL MLUVXJH[L ^LXN MLqVHMLJ RK
L� IHLKG NHJGRKIL IETUVGRGHEK RXQEMHGPT \ bPL JLRMIP HJ V JVRXXY NEKL FY SEXXEO HKQ
GPL JGLLU LJG NLJILKG ES GPL UEGLKGHRX SVKIGHEK \ lL[LMRX GLIPKHqVLJ NLRX O HGP XE IRX
T HKHT R ?]2@ nA \ oEGLKGHRXJ SMLL ES XE IRX T HKHT R PR[L FLLK UMEUEJLN ?D� @pA ` FVG
GPLHM IETUVGRGHEK HJ XHdLXY GE F L RG XLRJG RJ LeULKJH[L RJ URGP UXRKKHKQ \

	KL TRY RXJE IEKJGMVIG QMHNJ RG [RMHRFXL MLJEXVGHEK \ � HLMRMIPHIRX JURIL NLW
IETUEJHGHEK GLIPKHqVLJ JVIP RJ EIGMLLJ RKN FEeGMLLJ PR[L F LLK VJLN GE GPRG UVMW
UEJL ?]�@sA \ aG RKY NLIETUEJHGHEK XL[LX ` LRIP QMHN ILXX HJ XRFLXLN ����� ` ���� ` EM
�	
�� NLULKNHKQ EK OPLGPLM HG XHLJ LKGHMLXY HK GPL SMLL JURIL ` XHLJ HK GPL � WEFJGRIXLMLQHEK ` EM E[LMXRUJ FEGP \ 	KXY GPL �	
�� ILXXJ RML NLIETUEJLN SVMGPLM ` VKGHX RJLRMIP RXQEMHGPT ^KNJ R JLqVLKIL ES RNZ RILKG ���� ILXXJ IEKKLIGHKQ GPL HK HGHRX RKNQERX IEK^QVMRGHEKJ \

A <z>{=C/ C@-�B>{> <@=
bPL L� IHLKG IETUVGRGHEK ES NHJGRKILJ FLGOLLK GOE FENHLJ HJ R IMVIHRX LXLT LKG ES
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TRKY URGP UXRKKLMJ \ �RMHEVJ RXQEMHGPT J PR[L FLLK UMEUEJLN GE IETUVGL NHJGRKILJ
FLGOLLK GOE IEK[Le FENHLJ \ a KVTLMHIRX NLJILKG GLIPKHqVL HJ NLJIMHF LN HK ?£�� $$A
GE IETUVGL GPL NHJGRKIL F LGOLLK GOE IEK[Le UEXYPLNMR G LeULMHLKIL HKNHIRGLJ GPRG
HG MVKJ HK RUUMEe HT RGLXY XHKLRM GHT L HK GPL GEGRX IETUXLeHGY ES GPL UEXYPLNMR \ lLL
gPRUGLM _m RKN gPRUGLM _h SEM MLXRGLN GLIPKHqVLJ \
kK MEFEGHIJ RUUXHIRGHEKJ EKL ESGLK KLLNJ GE IETUVGL GPL T HKHTVT NHJGRKIL FLW

GOLLK GOE JLGJ ES FENHLJ ` EKL MLUMLJLKGHKQ GPL MEFEG ` GPL EGPLM GPL EFJGRIXLJ \ bPL
IEJG ES IETUVGHKQ GPL NHJGRKIL FLGOLLK L[LMY URHM ES FENHLJ IRK FL UMEP HFHGH[L \ lHT W
UXL FEVKNHKQ [EXVTLJ ` ESGLK IEVUXLN O HGP PHLMRMIPHIRX NLIETUEJHGHEK GLIPKHqVLJ `
PR[L F LLK VJLN GE MLNVIL IETUVGRGHEK GHT L ?�VH@h ` £2#@i A \ t PLK TEGHEK HJ
HK[EX[LN ` HKIMLT LKGRX NHJGRKIL IETUVGRGHEK PRJ FLLK JVQQLJGLN SEM GMRIdHKQ GPL
IXEJLJG UEHKGJ EK R URHM ES IEK[Le UEXYPLNMR ?2g@ nA \ kG GRdLJ RN[RKGRQL ES GPL SRIG
GPRG GPL IXEJLJG SLRGVMLJ fSRILJ ` LNQLJ ` [LMGHILJj IPRKQL HKSMLqVLKGXY RJ GPL UEXYPLNMR
TE[L RXEKQ ^KLXY NHJIMLGHwLN URGPJ \

@�/= �?@.y/-z

� � LJHQK RXQEMHGPT J SEM UMEFRFHXHJGHIWMERNTRU UXRKKLMJ IRURFXL ES L� IHLKGXY
JRTUXHKQ T HXLJGEKLJ HK KRMMEO URJJRQLJ ES GPL SMLL JURIL \

� kTUXLT LKG LcLIGH[L IETUXLGL JEXVGHEKJ ` KRT LXY LeRIG RXQEMHGPT HI JEXVGHEKJGPRG MVK MLRJEKRFXY SRJG \ bPL g£a2 XHFMRMY ?g£a $pA ES QLET LGMHI RXQEWMHGPT J UME[HNLJ HKSMRJGMVIGVML SEM JVIP NL[LXEUT LKG ?� RX$ nA \ ¡EM LeRTUXL ` RKLeRIG JEX[LM SEM GMRKJXRGHEKRX T EGHEK UXRKKHKQ HK GPL UXRKL PRJ RXMLRNY FLLK
NL[LXEU LN EK GEU ES g£a2 ?¡XR$$A \

� � LJHQK RXQEMHGPT J GE IETUVGL NHJGRKIL F LGOLLK MHQ HN RKN IEKGHKVEVJXY NLW
SEMT RFXL EFZ LIGJ fL \Q \` U EOLM IRF XLJj \

�� 0� �!%/� ��! ��� �, ����� � � � �,/�"
bPLML RML TRKY VJLSVX LeGLKJHEKJ ES GPL FRJHI URGP UXRKKHKQ UMEFXLT \ lL[LMRX RML
JVM[LYLN HK gPRUGLM hi ` L \Q \` JPEMGLJG URGPJ ` IEEMNHKRGLN TEGHEK UXRKKHKQ fTVXGHW
MEFEG IRJLj ` G HT LW[RMYHKQ OEMdJURILJ fTE[HKQ EFJGRIXLJj ` RKN LeUXEMRGEMY TEGHEK
UXRKKHKQ \ ]LXEO OL SE IVJ EK GPL SEXXEO HKQ LeGLKJHEKJ v T RKHUVXRGHEK UXRKKHKQ `
KEKPEXEKET HI MEFEGJ ` VKILMGRHKGY` RKN EUGHT RX UXRKKHKQ \

x y@zz{?|

 ~(���� ~�& ���� ]ENY GPRG IRK FL QMRJU LN RKN TE[LN FY R MEFEG \

 ���� �����~� � ������� � # EGHEK U XRKKHKQ O HGP TE[RFXL EFZ LIGJ \
���& ���~�� � oRGP URMRT LGLMHwLN FY GHT L \
���� ��� ������ £H[LK R JTEEGP T RKHSE XN � RKN R UEHKG � � � ` GPL [LIGEM
JURIL �! f� j JURKKLN FY GPL GRKQLKGJ RG � GE RXX JT EEGP IVM[LJ URJJHKQ GPMEVQP
� RKN IEKGRHKLN HK � \ bPL GRKQLKG JURIL PRJ GPL JRT L NHTLKJHEK RJ � \



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

¦~��~�~�~� �� �~�~�� DEFEG OPEJL U LMT HJJHFXL [LXE IHGHLJ RG L[LMY IEK^QVMRGHEK
¥ JURK R JVFJLG � f¥ j ES GPL GRKQLKG JURIL � � f  j ES XEOLM NHTLKJHEK \ � HJ IRXXLN
GPL ��� ~§ �~���~�� ES GPL MEFEG \

�������� ���� � a UHLILO HJL NHcLMLKGHRFXL URGP ES R KEKPEXEKET HI MEFEG OPEJL
GRKQLKG RG L[LMY UEHKG FLXEKQJ GE GPL MEFEG �J JLG ES IEKGMEXJ ` H \L \` JRGHJ^LJ GPL
KEKPEXEKET HI [LXE IHGY IEKJGMRHKGJ \

%~��� �� �~���~� ����� �~�~�� a KEKPEXEKET HI MEFEG HJ XE IRXXY IEKGMEXXRFXL HS SEM
L[LMY IEK^QVMRGHEK ¥ C RKN RKY IEK^QVMRGHEK ¥ � HK R KLHQPFEMPEEN � ES ¥ C ` GPLMLLe HJGJ R SLRJHFXL URGP IEKKLIGHKQ ¥ C GE ¥ � OPHIP HJ LKGHMLXY IEKGRHKLN HK � \

��������� �� �� �~���~� ��� ������� � � HJGMHFVGHEKJ ES IEKGMEX RKN UEJHGHEK
JLKJHKQ LMMEMJ E[LM TVXGHUXL LeLIVGHEKJ \

%���� ��� � tEMdJURIL SLRGVML GPRG GPL MEFEG T RY MLXHRFXY JLKJL RKN VJL GE UMLW
IHJLXY XE IRXHwL HGJLXS \ bPL MLQHEK ES IEK^QVMRGHEK JURIL SMET OPHIP GPL MEFEG IRK
JLKJL R XRKNT RMd HJ IRXXLN R ����� ��� ����\

� ��~����� �� � ������� � ¡HKN R T HK HT RXWGHT L GMRZ LIGEMY F LGOLLK GOE QH[LK
IEK^QVMRGHEKJ ES R MEFEG ` QH[LK GPL MEFEG �J NYKRT HI LqVRGHEK ES T EGHEK \

�� �� �� -{= <�By{> <@= �y{==<=x
# RKY MEFEG GRJdJ IEKJHJG ES RIPHL[HKQ RMMRKQLT LKGJ ES UPYJHIRX EFZ LIGJ \ lVIP EFW
Z LIGJ ` IRXXLN TE[RFXL EFZ LIGJ ` IRKKEG TE[L RVGEKETEVJXY G GPLY TVJG F L QMRJU LN FY
R MEFEG \ o XRKKHKQ O HGP TE[RFXL EFZ LIGJ HJ IRXXLN T RKHUVXRGHEK U XRKKHKQ \
kK ?t HX@ nA GPL MEFEG ¤ RKN GPL TE[RFXL EFZ LIG � RML FEGP IEK[Le UEXYQEKJ

HK R UEXYQEKRX OEMdJURIL \ bPL QERX HJ GE FMHKQ ¤ RKN � GE JULIH^LN UEJHGHEKJ \
¤ IRK EKXY GMRKJXRGL \ bE QMRJU � ` ¤ TVJG PR[L EKL ES HGJ LNQLJ GPRG LeRIGXY
IEHKIHNLJ O HGP RK LNQL ES � \ t PHXL ¤ QMRJUJ � ` GPLY TE[L GEQLGPLM RJ EKL MHQ HN
EFZ LIG \ aK LeRIG ILXX NLIETUEJHGHEK RXQEMHGPT HJ QH[LK GPRG MVKJ HK � f4 � j GHT L RSGLM
� f4 � XEQ � 4 j UMLUME ILJJHKQ ` OPLML 4 HJ GPL GEGRX KVTFLM ES LNQLJ HK GPL OEMdJURIL `
GPL MEFEG ` RKN GPL TE[RFXL EFZ LIG \ aK LeGLKJHEK ES GPHJ UMEF XLT RXXEO HKQ RK HK^KHGL
JLG ES QMRJUJ HJ JEX[LN FY RK LeRIG ILXX NLIETUEJHGHEK RXQEMHGPT HK ?a2l@sA \

� LVMHJGHI RXQEMHGPT J PR[L RXJE FLLK UMEUEJLN \ bPL UXRKKLM HK ?�2@h A ^MJG U XRKJ
GPL URGP ES GPL TE[RFXL EFZ LIG � \ �VMHKQ GPRG UPRJL ` HG [LMH^LJ EK XY GPRG SEM L[LMY
IEK^QVMRGHEK GRdLK FY � GPLML Le HJGJ RG XLRJG EKL IEXXHJHEKWSMLL IEK^QVMRGHEK ES GPL
MEFEG OPLML HG IRK PEXN � \ kK GPL JLIEKN UPRJL ` GPL UXRKKLM NLGLMT HKLJ GPL UEHKGJ
RXEKQ GPL URGP ES � OPLML GPL MEFEG TVJG IPRKQL QMRJUJ \ kG GPLK IETUVGLJ GPL
URGPJ OPLML GPL MEFEG TE[LJ RXEKL fGMRKJHG URGPJj GE fMLjQMRJU � \ bPL URGPJ ES GPL
MEFEG OPLK HG IRMMHLJ � fGMRKJSLM URGPJj RML EFGRHKLN GPMEVQP HK[LMJL dHKLTRGHIJ \
bPHJ UXRKKLM HJ KEG IETUXLGL ` FVG HG PRJ JEX[LN IETUXLe GRJdJ HK UMRIGHIL \ oMEFRW
FHXHJGHI MERNTRU TLGPENJ PR[L RXJE F LLK VJLN SEM T RKHUV XRGHEK U XRKKHKQ ?�� $$A \	 S JU LIHRX HKGLMLJG RML ^KRXXY GPL LcEMGJ EK UXRKKHKQ SEM IXEJLN dHKLT RGHI IPRHKJ VJW
HKQ UMEFRFHXHJGHI T LGPENJ RJ HK T RKHUVXRGHEK OL SMLqVLKGXY LKIEVKGLM IXEJLN IPRHKJ
SEMTLN FY GOE T RKHUVXRGEMJ RKN GPL T RKHUVXRGLN EFZ LIG ?gl2$pA \

�� �� �� =@=�@y@=@- <C ?@.@>z
bPL GMRZ LIGEMHLJ ES R KEKPEXEKET HI MEFEG RML IEKJGMRHKLN FY � B n KEKHKGLQMRF XL
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JIRXRM LqVRXHGY IEKJGMRHKGJ v
� f¥ f�j E �¥ f�jj � f� � f¥ f�j E �¥ f�jj E � � � E�! f¥ f�j E �¥ f�jjj � f$ E � � � E $j E

OPLML �¥ f�j � �¥ ��� f  j NLJHQKRGLJ GPL [LXEIHGY [LIGEM RXEKQ GPL GMRZ LIGEMY ¥ f�j \ aGL[LMY ¥ ` GPL SVKIGHEK � � � � f¥ E �j T RUJ GPL GRKQLKG JURIL � � f  j HKGE �! \ kS � �
HJ JT EEGP RKN HGJ �RIEFHRK PRJ SVXX MRKd fGOE IEKNHGHEKJ GPRG RML ESGLK JRGHJ^LNj `
GPL IEKJGMRHKG � � f �¥ j � f$ E � � � E $ j IEKJGMRHKJ �¥ GE FL HK R XHKLRM JVFJURIL ES �� f  j ES
NHT LKJHEK ¢ D � \ bPL KEKPEXEKET HI MEFEG T RY RXJE FL JVFZ LIG GE JIRXRM HKLqVRXHGY
IEKJGMRHKGJ ES GPL SEMT 	 7 f¥ E �¥j � $ \ bPL JVFJLG ES � � f  j GPRG JRGHJ^LJ RXX GPLIEKJGMRHKGJ EK �¥ HJ IRXXLN GPL JLG � f¥ j ES IEKGMEXJ RG ¥ \ a SLRJHFXL URGP HJ R UHLILO HJL
NHcLMLKGHRFXL URGP OPEJL GRKQLKG XHLJ L[LMYOPLML HK GPL IEKGMEX JLG \
a IRMWXHdL MEFEG HJ R IXRJJHIRX LeRTUXL ES R KEKPEXEKET HI MEFEG \ kG HJ IEKJGMRHKLN

FY EKL LqVRXHGY IEKJGMRHKG fGPL XHKLRM [LXE IHGY UEHKGJ RXEKQ GPL IRM �J T RHK Re HJj \
2 HT HGJ EK GPL JGLLMHKQ RKQXL HTUEJL GOE HKLqVRXHGY IEKJGMRHKGJ \ 	GPLM KEKPEXEKET HI
MEFEGJ HKIXVNL GMRIGEMWGMRHXLMJ ` RHMUXRKLJ ` RKN JRGLXXHGLJ \
£ H[LK RK RMFHGMRMY JVFJLG � �   ` GPL IEK^QVMRGHEK ¥ � � � HJ JRHN GE F L

� ����	�� ���	 SMET ¥ C � � HS GPLML LeHJGJ R U HLILO HJL IEKJGRKG IEKGMEX �¥ f�j HK GPLIEKGMEX JLG OPEJL HKGLQMRX HJ R GMRZ LIGEMY Z EHKHKQ ¥ C GE ¥ � GPRG XHLJ SVXXY HK � \
2LG ¤ � f¥ C j F L GPL JLG ES IEK^QVMRGHEKJ � WRIILJJHFXL SMET ¥ C \ bPL MEFEG HJ JRHNGE F L �~��� �� �~���~� ����� RG ¥ C Hc SEM L[LMY KLHQPFEMPEEN � ES ¥ C ` ¤ � f¥ C j HJRXJE R KLHQPFEMPEEN ES ¥ C \ kG HJ XE IRXXY IEKGMEXXRFXL Hc GP HJ HJ GMVL SEM RXX ¥ C �   \
gRMWXHdL MEFEGJ RKN GMRIGEMWGMRHXLMJ GPRG IRK QE SEMORMN RKN FRIdORMN RML XE IRXXY
IEKGMEXXRFXL ?]2@_A \

2LG 	 RKN 
 FL GOE JTEEGP [LIGEM ^LXNJ EK   \ bPL 2 HL FMRIdLG ES 	 RKN 
 `
NLKEGLN FY ?	 E 
 A ` HJ GPL JTEEGP [LIGEM ^LXN EK   NL^KLN FY ?	 E 
 A � 9 
 �	 D9	 �
 `
OPLML 9	 RKN 9 
 ` MLJULIGH[LXY` NLKEGL GPL ¢ �¢ TRGMHILJ ES GPL URMGHRX NLMH[RGH[LJ
ES GPL IETUEKLKGJ ES 	 RKN 
 O \M \G \ GPL IEK^QVMRGHEK IEEMNHKRGLJ HK R IPRMG UXRILN
EK   \ bE QLG R FLGGLM HKGVHGHEK ES GPL 2 HL FMRIdLG ` HT RQHKL R GMRZ LIGEMY JGRMGHKQ RG
RK RMFHGMRMY IEK^QVMRGHEK ¥ � RKN EFGRHKLN FY IEKIRGLKRGHKQ SEVM JVFGMRZ LIGEMHLJ v
GPL ^MJG HJ GPL HKGLQMRX IVM[L ES 	 NVMHKQ GHT L �� G GPL JLIEKN ` GPHMN ` RKN SEVMGP RML
GPL HKGLQMRX IVM[LJ ES 
 ` D	 ` RKN D
 ` MLJULIGH[LXY` LRIP NVMHKQ GPL JRT L �� \ 2LG¥ 
 FL GPL ^KRX IEK^QVMRGHEK MLRIPLN \ a bRYXEM LeURKJHEK YHLXNJ v

XHT��� C
¥ 
 D ¥ �

� �� � ?	 E 
 A �

�LKIL ` HS ?	 E 
 A HJ KEG R XHKLRM IETFHKRGHEK ES 	 RKN 
 ` GPL RFE[L GMRZ LIGEMY RXXEO J
GPL MEFEG GE TE[L RORY SMET ¥ � HK R NHMLIGHEK GPRG HJ KEG IEKGRHKLN HK GPL [LIGEM
JVFJURIL NL^KLN FY 	 f¥ � j RKN 
 f¥ � j \ ]VG GPL TEGHEK RXEKQ GP HJ KLO NHMLIGHEK HJ
RK EMNLM ES T RQKHGVNL JXEOLM GPRK RXEKQ RKY NHMLIGHEK �	 f¥ � j F � 
 f¥ � j \
bPL �~���~� % �� ��� ���� RJJE IHRGLN O HGP GPL IEKGMEX JLG � ` NLKEGLN FY 3 f� j `

HJ GPL JURIL ES RXX XHKLRM IETFHKRGHEKJ ES [LIGEM ^LXNJ HK � IXEJLN FY GPL 2 HL FMRIdLG
EU LMRGHEK \ bPL SEXXEO HKQ MLJV XG NLMH[LJ SMET GPL gEKGMEXXRF HXHGY DRKd gEKNHGHEK
bPLEMLT ?]2@_A v
� 

�
� �� �
��� �� �
��

� ����	 �� � � 
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� ¥ �   � � f¥ j �� ���� 	�
�� � ��� 
	�� 	�� �

�� 	 

�� �� 
� � � f  j ��� �� 	 �	� �	 f¥ j � 	 � 3 f� f¥ jj� � �� ��� 	�� �
� ¢ �
bPL T HK HT RX XLKQGP ES GPL 2 HL FMRIdLGJ MLqVHMLN GE IEKJGMVIG 3 f� j ` OPLK GPLJL

FMRIdLGJ RML LeUMLJJLN O HGP [LIGEMJ HK � ` HJ IRXXLN GPL ������ ~§ �~��~�~�~��
ES GPL MEFEG \ bPL NLQMLL ES KEKPEXEKETY ES R IRMWXHdL MEFEG HJ p \ reILUG RG JET L
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JHKQV XRM IEK^QVMRGHEKJ ` GPL NLQMLL ES KEKPEXEKETY ES R GMRIGEM GEO HKQ R IPRHK ES 	
GMRHXLMJ HJ p F 	 ?2D@i A \ kKGVHGH[LXY` GPL PHQPLM GPL NLQMLL ES KEKPEXEKETY` GPL TEML
IETUXLe fRKN GPL JXEOLMj GPL MEFEG �J T RKLV[LMJ GE U LMSEMT JET L TEGHEKJ \

�y{==<=x 0@? C@=>?@yy{.y/ ?@.@>z
2LG ¤ FL R XEIRXXY IEKGMEXXRF XL KEKPEXEKET HI MEFEG \ a KLILJJRMY RKN JV� IHLKG IEKW
NHGHEK SEM GPL Le HJGLKIL ES R SLRJHFXL SMLL URGP ES ¤ FLGOLLK GOE QH[LK IEK^QVMRGHEKJ
HJ GPRG GPLY XHL HK GPL JRTL IEKKLIGLN IETUEKLKG ES GPL 
� 	� SMLL JURIL \ kKNLLN `
XE IRX IEKGMEXXRF HXHGY QVRMRKGLLJ GPRG R UEJJHFXY KEKSLRJHFXL URGP IRK FL NLIETUEJLN
HKGE R ^KHGL KVTFLM ES JVFURGPJ ` LRIP JPEMG LKEVQP GE FL MLUXRILN FY R SLRJHFXL
SMLL JVFURGP \ �LKIL ` NLIHNHKQ HS GPLML LeHJGJ R SMLL URGP SEM R XE IRXXY IEKGMEXXRF XL
KEKPEXEKET HI MEFEG PRJ GPL JRT L IETUXLe HGY RJ NLIHNHKQ HS GPLML Le HJGJ R URGP SEM
GPL PEXEKET HI MEFEG PR[HKQ GPL JRT L QLET LGMY\
bMRKJSEMT HKQ R KEKSLRJHFXL SMLL URGP � HKGE R SLRJHFXL EKL IRK FL NEKL FY

MLIVMJH[LXY NLIETUEJHKQ � HKGE JVFURGPJ \ bPL MLIVMJHEK PRXGJ RG L[LMY JVFURGP
GPRG IRK FL MLUXRILN FY R SLRJHFXL SMLL JVFURGP \ lU LIH^I JVFJGHGVGHEK MVXLJ fL \Q \`
DLLNJ RKN lPLUU IVM[LJj PR[L F LLK NL^KLN SEM IRMWXHdL MEFEGJ ?2�b#@hA \ bPL
IETUXLe HGY ES GMRKJSEMT HKQ R KEKSLRJHFXL SMLL URGP � HKGE R SLRJHFXL EKL HJ ES GPL
SEMT � f�� j ` OPLML � HJ GPL JT RXXLJG IXLRMRKIL F LGOLLK GPL MEFEG RKN GPL EFJGRIXLJ
RXEKQ � RKN 9 HJ GPL NLQMLL ES KEKPEXEKETY ES GPL MEFEG fJLL ?2�b#@hA SEM GPL IRJL
9 � pj \
bPL RXQEMHGPT HK ?]2@_A NHMLIGXY IEKJGMVIGJ R KEKPEXEKET HI URGP SEM R IRMW

XHdL EM R GMRIGEMWGMRHXLM MEFEG FY JLRMIPHKQ R GMLL EFGRHKLN FY IEKIRGLKRGHKQ JPEMG
SLRJHFXL URGPJ ` JGRMGHKQ RG GPL MEFEG �J HK HGHRX IEK^QVMRGHEK \ bPL UXRKKLM HJ ����� *
�~����� �� �~�� ����` H \L \` HG HJ QVRMRKGLLN GE ^KN R URGP HS EKL LeHJGJ ` UME[HNLN GPRG
GPL XLKQGP ES GPL JPEMG SLRJHFXL URGPJ RML JTRXX LKEVQP \ kG IRK RXJE ^KN URGPJ GPRG
T HKHT HwL GPL KVTFLM ES IVJUJ fIPRKQLJ ES JHQK ES GPL XHKLRM [LXE IHGY j \

�y{==<=x 0@? =@=C@=>?@ yy{.y/ ?@.@>z
oRGP UXRKKHKQ SEM KEKPEXEKET HI MEFEGJ GPRG RML KEG XE IRXXY IEKGMEXXRFXL HJ TVIP
XLJJ VKNLMJGEEN \ DLJLRMIP PRJ RXT EJG LeIXVJH[LXY SE IVJLN EK IRMWXHdL MEFEGJ GPRG
IRK EKXY TE[L SEMORMN \ DLJVXGJ HKIXVNL v

�E EFJGRIXLJ v a IETUXLGL JYKGPLJHJ ES GPL JPEMGLJG ` KEWIVJU URGP SEM R UEHKG
TE[HKQ O HGP R XEOLMWFEVKNLN GVMKHKQ MRNHV J ?l2@_A \
oEXYQEKRX EFJGRIXLJ v aK RXQEMHGPT GE NLIHNL OPLGPLM GPLML Le HJGJ JVIP R URGP
FLGOLLK GOE IEK^QVMRGHEKJ G HG MVKJ HK GHT L LeUEKLKGHRX HK EFJGRIXL IETUXLeW
HGY ?¡t $$A \
gEK[Le EFJGRIXLJ v bPL RXQEMHGPT HK ?aDb@sA IETUVGLJ R URGP HK UEXYKET HRX
GHT L VKNLM GPL RJJVTUGHEKJ GPRG RXX EF JGRIXLJ RML IEK[Le RKN GPLHM FEVKNRMHLJ
PR[L R IVM[RGVML MRNHV J QMLRGLM GPRK GPL T HKHTVT GVMK HKQ MRNHVJ ES GPL UEHKG \
	GPLM UEXYKET HRX RXQEMHGPT J fL \Q \` ?]2@_Aj MLqVHML JET L JEMG ES NHJIMLGHwRGHEK
RKN RML EKXY RJYTUGEGHIRXXY IETUXLGL \

@�/= �?@.y/-
rJGRF XHJP R KEKGMH[ HRX XEOLM FEVKN EK GPL IETUXLe HGY ES UXRKKHKQ SEM R KEKPEXEKET HI
MEFEG GPRG HJ KEG XE IRXXY IEKGMEXXRFXL \
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kK UMRIGHIL ` MEFEGJ NL[HRGL SMET UXRKKLN URGPJ NVL GE LMMEMJ HK IEKGMEX RKN UEJHGHEK
JLKJHKQ \ a TEGHEK UXRKKHKQ UMEFXLT O HGP VKILMGRHKGY IRK FL SEMTVXRGLN RJ SEXXEO J v
�	��� � bPL HKUVGJ RML GPL HKHGHRX MLQHEK � �   ` HK OPHIP GPL MEFEG HJ dKEOK GE

FL UMHEM GE TE[HKQ ` GPL QERX MLQHEK � �   ` HK OPHIP HG JPEVXN GLMT HKRGL HGJ
T EGHEK ` RKN GPL VKILMGRHKGY HK IEKGMEX RKN JLKJHKQ \ �KILMGRHKGY HJ JU LIH^LN
HK GPL SEMT ES MLQHEKJ \ ¡EM HKJGRKIL ` GPL VKILMGRHKGY HK UEJHGHEK JLKJHKQ HJ GPL
JLG ES RIGVRX MEFEG IEK^QVMRGHEKJ GPRG RML UEJJHFXL QH[LK GPL JLKJEM MLRNHKQJ \

������ � bPL EVGUVG HJ R JLMHLJ ES T EGHEK IETTRKNJ ` HS EKL Le HJGJ ` OPEJL LeLIVGHEK
LKRFXLJ GPL MEFEG GE MLRIP � SMET � \ rRIP IETTRKN HJ R [LXE IHGY [LIGEM �
RKN R GLMT HKRGHEK IEKNHGHEK � \ bPL [LIGEM � JULIH^LJ GPL NLJHMLN FLPR[HEM
ES GPL MEFEG E[LM GHT L fO HGP EM O HGPEVG IETUXHRKILj \ bPL IEKNHGHEK � HJ R
]EEXLRK SVKIGHEK ES GPL JLKJEM MLRNHKQJ RKN GHT L OPHIP IRVJLJ GPL TEGHEK GE
JGEU RJ JEEK RJ HG F LIET LJ GMVL \ a UXRK TRY IEKGRHK IEKNHGHEKRX FMRKIPHKQJ \
bPHJ UMEFXLT HJ �r�obk#rWPRMN SEM R UEHKG MEFEG TE[HKQ HK _WJURIL RTEKQ

UEXYPLNMRX EFJGRIXLJ ?gD$mA \
�?/ <-{x/ @ 0 { x@{y

£H[LK R QERX � RKN R IETTRKN f� E � j ` R UMLHT RQL ES � HJ RKY MLQHEK � �   JVIP
GPRG LeLIVGHKQ GPL IETTRKN SMET RKYOPLML HK � TRdLJ GPL MEFEG MLRIP RKN JGEU
HK � ?2o#b$h A \ 	KL ORY GE IETUVGL R fKEKT ReHT RXj UMLHT RQL HJ GE MLJGMHIG GPL
GLMT HKRGHEK IEKNHGHEK JE GPRG HG MLIEQKHwLJ � HKNLULKNLKGXY ES GPL MLQHEK SMET OPHIP
GPL TEGHEK JGRMGLN ?rMN$iA \ ¡EM LeRTUXL ` EKL T RY JPMHKd � GE R JVFJLG � ` IRXXLN
GPL ������ ES � ` JVIP GPRG OPLKL[LM GPL MEFEG HJ HK � ` RXX MEFEG IEK^QVMRGHEKJ
IEKJHJGLKG O HGP GPL IVMMLKG JLKJEM MLRNHKQJ RML HK � \ a UMLHT RQL HJ GPLK IETUVGLN
RJ GPL MLQHEK SMET OPHIP GPL MEFEG IETTRKNLN RXEKQ � HJ QVRMRKGLLN GE MLRIP � \
bPHJ MLQHEK HJ IRXXLN GPL ����� �~& ����~� ES � SEM � \ bPHJ UMLHT RQL IETUVGRGHEK
PRJ FLLK OLXX JGVNHLN HK R UEXYQEKRX IEK^QVMRGHEK JURIL O HGP � R UEXYQEK ?2RG@ nA \

@ =/6z> /� �y{==<=x
kK R UEXYQEKRX IEK^QVMRGHEK JURIL ` GPL dLMKLX ES R UEXYQEKRX QERX HJ LHGPLM HKNLW
ULKNLKG ES GPL JLXLIGLN � EM IPRKQLJ RG R KVTFLM ES IMHGHIRX EMHLKGRGHEKJ ES � GPRG
HJ XHKLRM HK GPL OEMdJURIL IETUXLe HGY ?2RG@ nA \ # EMLE[LM ` GPL FRIdUMEZ LIGHEK ES R
UEXYQEKRX MLQHEK � ` OPLK GPL EMHLKGRGHEK ES � [RMHLJ ` IPRKQLJ GEUEXEQY EKXY RG
R qVRNMRGHI KVTFLM ES IMHG HIRX NHMLIGHEKJ \ kGJ HKGLMJLIGHEK O HGP R UEXYQEKRX HK HGHRX
MLQHEK � ES IEKJGRKG IETUXLeHGY RXJE IPRKQLJ qVRXHGRGH[LXY RG SLO NHMLIGHEKJ ES � \
gPLIdHKQ GPL IEKGRHKT LKG ES � FY GPL FRIdUMEZ LIGHEK RG LRIP JVIP NHMLIGHEK YHLXNJ
R EKLWJGLU TEGHEK UXRK ` HS EKL Le HJGJ ` HK RTEMGHwLN GHT L � f4 � XEQ 4 j ` OPLML 4 RML
GPL LNQLJ HK   ?]MH@sA \ kK ?N]£�� @sA GPL IETUVGRGHEKRX IETUXLe HGY ES JEX[HKQ ILMW
GRHK EKLWJGLU UXRKKHKQ UMEFXLT J HJ LeUMLJJLN RXJE HK GLMT J ES GPL JHwL ES GPL IEKGMEX
LMMEM \

-By> <6z> /� �y{==<=x
¡EM TVXGHWJGLU UXRKKHKQ ` RXQLFMRHI RUUMERIPLJ GPRG IPLId GPL JRGHJ^RFHXHGY ES R ^MJGW
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EMNLM JLT HWRXQLFMRHI SEMTVXR PR[L FLLK UMEUEJLN \ kK ?gRK$@A HG HJ RJJVTLN GPRG
RXX U EJJHFXL GMRZ LIGEMHLJ PR[L RK RXQLFMRHI NLJIMHUGHEK \ bPL RUUMERIP GPLML HJ FRJLN
EK R GOEWUXRYLM QRT L HKGLMUMLGRGHEK ES UXRKKHKQ ` OPLML GPL MEFEG HJ EKL UXRYLM RKN
KRGVML GPL EGPLM \ rRIP JGLU ES R UXRK IEKGMHFVGLJ GPMLL qVRKGH^LMJ v EKL Le HJGLKGHRX
qVRKGH^LM RUUXHLJ GE GPL NHMLIGHEK ES T EGHEK ` RKN IEMMLJUEKNJ GE IPEEJHKQ GP HJ NHW
MLIGHEK G RKEGPLM LeHJGLKGHRX qVRKGH^LM RUUXHLJ GE GHT L ` RKN IEMMLJUEKNJ GE IPEEJHKQ
OPLK GE GLMT HKRGL GPL TEGHEK G EKL VKH[LMJRX qVRKGH^LM RUUXHLJ GE GPL JLKJEM MLRNW
HKQJ RKN MLUMLJLKGJ GPL VKdKEOK RIGHEK ES KRGVML \ bPL SEMTVXR MLUMLJLKGHKQ RK
�WJGLU UXRK GPVJ IEKGRHKJ � qVRKGH^LM RXGLMKRGHEKJ G IPLIdHKQ HGJ JRGHJ^RFHXHGY GRdLJNEVFXYWLeUEKLKGHRX GHT L HK � ` OPHIP HJ HGJLXS U EXYKET HRX HK GPL GEGRX IETUXLe HGY ESGPL MEFEG RKN GPL OEMdJURIL \

y{ =A-{?16.{z/A �y{==<=x
	 SGLK R OEMdJURIL IEKGRHKJ SLRGVMLJ GPRG IRK FL MLXHRF XY JLKJLN RKN VJLN GE UMLIHJLXY
XE IRXHwL GPL MEFEG \ rRIP JVIP XRKNT RMd SLRGVML HKNVILJ R MLQHEK HK IEK^QVMRGHEK
JURIL IRXXLN GPL ����� �
� �
	� SMET OPHIP GPL MEFEG IRK JLKJL GPL IEMMLJUEKNHKQ
SLRGVML \
bPL UXRKKLM NLJIMHF LN HK ?22@sA IEKJHNLMJ R UEHKG MEFEG RTEKQ 4 IHMIV XRM EFJGRW

IXLJ RKN � f4 j IHMIV XRM XRKNT RMd RMLRJ \ kG RJJVT LJ U LMSLIG UEJHGHEK JLKJHKQ RKN TEW
GHEK IEKGMEX HK XRKNT RMd RMLRJ \ 	VGJHNL GPLJL RMLRJ ` HG RJJVT LJ GPRG GPL MEFEG PRJ
KE UEJHGHEK JLKJHKQ OPRGJEL[LM RKN GPRG NHMLIGHEKRX LMMEMJ HK IEKGMEX RML FEVKNLN
FY GPL RKQXL � \ £ H[LK IHMIVXRM HKHGHRX RKN QERX MLQHEKJ � RKN � fO HGP � HKGLMJLIGHKQ
RG XLRJG EKL XRKNT RMd RMLRj ` GPL UXRKKLM IEKJGMVIGJ R TEGHEK UXRK GPRG LKRFXLJ
GPL MEFEG GE TE[L SMET XRKNT RMd RMLR GE XRKNT RMd RMLR VKGHX HG MLRIPLJ GPL QERX \
kG UME ILLNJ FRIdORMN FY IETUVGHKQ GPL UMLHT RQLJ ES GPL XRKNT RMd MLQHEKJ HKGLMW
JLIGHKQ � ` GPL UMLHT RQLJ ES GPL XRKNT RMd MLQHEKJ HKGLMJLIGLN FY GPLJL UMLHT RQLJ `
RKN JE EK ` VKGHX R UMLHT RQL IEKGRHK J � \ bPL U XRKKLM MVKJ HK � f4 � XEQ 4 j GHT L G HG HJ
IETUXLGL RKN QLKLMRGLJ UXRKJ GPRG T HKHT HwL GPL KVTFLM ES JGLUJ GE FL LeLIVGLN HK
GPL OEMJG IRJL \

�� �� �� @�> <-{y �y{== <=x
bPLML PRJ F LLK IEKJHNLMRFXL MLJLRMIP EK ^KNHKQ JPEMGLJG URGPJ fJLL gPRUGLM phj `
FVG T HKHT RX rVIXHNLRK XLKQGP T RY KEG FL GPL TEJG JVHGRFXL IMHGLMHEK HK UMRIGHIL \
	KL HJ ESGLK TEML HKGLMLJGLN HK T HK HT HwHKQ LeLIVGHEK GHT L ` OPHIP MLqVHMLJ NLRXHKQ
O HGP GPL MEFEG �J NYKRT HIJ \

@�> <-{ y6> <-/ C@=>?@y �y{==<=x
bPL HKUVG HJ R fQLET LGMHIj SMLL URGP � URMRT LGLMHwLN FY 	 � ?$ E 3 A ` GPL NHJGRKIL GMR[WLXLN SMET GPL JGRMGHKQ IEK^QVMRGHEK \ bPL UMEF XLT HJ GE ^KN GPL GHT L URMRTLGMHwRW
GHEK 	 f�j GPRG T HKHT HwLJ GMR[LX GHT L RXEKQ � ` OPHXL JRGHJSY HKQ RIGVRGEM XHT HGJ \bPL LqVRGHEK ES T EGHEK ES R MEFEG RMT O HGP ¢ NESJ IRK FL OMHGGLK RJ � f¥ j >¥ F
� f �¥ E ¥ jF� f¥ j � � ` OPLML ¥ ` �¥ ` RKN >¥ MLJULIGH[LXY NLKEGL GPL MEFEG �J IEK^QVMRGHEK `
[LXE IHGY` RKN RIILXLMRGHEK ?gMR$iA \ � HJ GPL ¢ � ¢ HKLMGHR T RGMHe ES GPL MEFEG ` �
GPL ¢ W[LIGEM fqVRNMRGHI HK �¥ j ES ILKGMHSVQRX RKN gEMHE XHJ SEMILJ ` RKN � GPL ¢ W[LIGEM
ES QMR[HGY SEMILJ \ � HJ GPL ¢ W[LIGEM ES GPL GEMqVLJ RUUXHLN FY GPL Z EHKG RIGVRGEMJ \

� JHKQ GPL SRIG GPRG GPL MEFEG SEXXEO J � ` GP HJ LqVRGHEK IRK FL MLOMHGGLK HK GPL
SEMT v � >	 F � �	� F � � � ` OPLML � ` � ` RKN � RML NLMH[LN SMET � ` � ` RKN � `
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MLJU LIGH[LXY\ # HK HTVT WGHT L IEKGMEX UXRKKHKQ FLIETLJ R GOEWUEHKG FEVKNRMY [RXVL
UMEFXLT v ¡HKN 	 f�j GPRG T HKHT HwLJ �
 � � �C 9	� �	 ` JVFZ LIG GE � � � >	 F � �	� F � `
�� �� � � � ���� ` 	 f$j � $ ` 	 f�
 j � 3 ` RKN �	 f$j � �	 f3 j � $ \ �VTLMHIRX GLIPKHqVLJJEX[L GPHJ UMEFXLT FY ^KLXY NHJIMLGHwHKQ GPL URGP � ?]�£$sA \

- <= <-{y6> <-/ >?{�/C>@?| �y{==<=x
¡HKNHKQ R T HKHT RXWGHT L GMRZ LIGEMY` IRXXLN � �� 
������� � 
��
� � ������� ` HJ TVIP
PRMNLM \ 	KL RUUMERIP HJ GE ^MJG UXRK R QLET LGMHI URGP RKN GPLK HGLMRGH[LXY NLSEMT
GPHJ URGP GE MLNVIL GMR[LX GHT L ?l� @ nA \ rRIP HGLMRGHEK MLqVHMLJ IPLIdHKQ GPL KLO
URGP SEM IEXXHJHEK RKN MLIETUVGHKQ GPL EUGHT RXWGHT L IEKGMEX \ �E FEVKN PRJ FLLK
LJGRF XHJPLN EK GPL MVKKHKQ GHT L ES GPHJ RUUMERIP EM GPL QEENKLJJ ES HGJ EVGIETL \
� HKENYKRT HI UXRKKHKQ HJ �oWPRMN SEM R UEHKG MEFEG VKNLM �LOGEKHRK T LIPRKHIJ HK
_WJURIL ?�� @sA \ bPL RUUMEe HT RGHEK RXQEMHGPT HK ?��gD @_A IETUVGLJ R GMRZ LIGEMY
�WIXEJL GE EUGHT RX HK GHT L UEXYKET HRX HK FEGP n�� RKN GPL OEMdJURIL IETUXLe HGY\

	GPLM EUGHT RXHGY qVLJGHEKJ IEKILMK GPL XRYEVG ES R MEFEGHI ILXX RKN HK URMGHIVXRM
GPL EUGHT RX UXRILT LKG ES MEFEGJ HKJHNL GPL ILXX \ lVIP UMEFXLT J FLRM MLJLTFXRKIL
GE � ������� �
����
� UMEFXLT J G JLL ` SEM LeRTUXL ` RK L� IHLKG JEXVGHEK GE GPL UMEF XLT
ES UXRIHKQ GOE MEFEG RMT J HK EMNLM GE T HKHT HwL GPL T ReHT RX PEMHwEKGRX JGMLGIP ES
RK RMT SEM R QH[LK IEXXLIGHEK ES OEMdUEHKGJ GPRG GPL MEFEGJ PR[L GE MLRIP ?�l£$pA \

�� 0	 " ! "! � 
6! 
 �/" 
� � ��� ��� � �4/6!"
DEFEGHIJ MLqVHMLJ L� IHLKG RXQEMHGPT J GE IETUVGL TEGHEKJ RKN,EM GE VUNRGL UMEUW
LMGHLJ ES FENHLJ RJ GPLY TE[L fL \Q \` NHJGRKILJ GE EFJGRIXLJj \ lL[LMRX NRGR JGMVIGVMLJ
PR[L F LLK JU LIH^IRXXY UMEUEJLN GE MLUMLJLKG TE[HKQ FENHLJ \ bPL MLXRGLN JGVNY ES
� �� 	��� ���� ��
����
	� HJ NLJIMHF LN HK gPRUGLM _h \

=@=A<?/C> <@={ y A{>{ z>?BC>B?/z
bPLJL NRGR JGMVIGVMLJ URMGHGHEK GPL JURIL ES UEJJHFXL T EGHEKJ HKGE RK RMMRKQLT LKG ES
ILXXJ JVIP GPRG R QH[LK UMEULMGY MLT RHKJ JRGHJ^LN E[LM LRIP ILXX \ bPLY RML GYUHIRXXY
IETUVGLN HK R UMLUME ILJJHKQ JGLU GE JU LLN VU GPL GMLRGTLKG ES JVFJLqVLKG qVLMHLJ \
¡EM LeRTUXL ` HK GPL IEKGLeG ES RJJLTFXY JLqVLKIHKQ flLIGHEK hm \_j ` R UMEU LMGY

ES HKGLMLJG HJ PEO GPL URMGJ HK RK RJJLTFXY FXE Id EKL RKEGPLM SEM R ILMGRHK SRT HXY
ES T EGHEKJ \ kG YHLXNJ GPL IEKILUGJ ES R KEKNHMLIGHEKRX FXEIdHKQ QMRUP RKN RK HKGLMW
SLMLKIL NHRQMRT \ kK TEGHEK UXRKKHKQ O HGP VKILMGRHKGY flLIGHEK hm \s \_j ` R JHT HXRM
IEKILUG HJ GPL KEKNHMLIGHEKRX FRIdUMEZ LIGHEK,UMLHT RQL ES R QERX ?]MH@s ` 22@sA \ a J
GPL NHMLIGHEK ES T EGHEK [RMHLJ ` GPL GEUEXEQY ES R UMLHT RQL IPRKQLJ EK XY RG IMHGHIRX
[RXVLJ OPHIP NL^KL RK RMMRKQLT LKG ES ILXXJ HK GPL TEGHEK JURIL \ bPHJ RMMRKQLT LKG `
RXEKQ O HGP R UMLHT RQL IETUVGLN HK LRIP ILXX ` SEMT J GPL �~��������~��� � ���� �� �\
a MLXRGLN IEKILUG HJ V JLN HK ?£EX@_A GE IEKJGMVIG GPL UEJJHFXL EMHLKGRGHEKJ ES R

UEXYQEKRX FENY RSGLM HG PRJ F LLK JqVLLwLN FY R URMRXXLXWZ RO QMHUULM flLIGHEK hm \p \_j \

A| ={- <C -{ <=> /={=C/ @ 0 1 <=/-{> <C z>?BC>B?/z
lL[LMRX UMEGEGYULJ ES P HQPXY uLe HFXL MEFEGJ PR[L F LLK NLJHQKLN RKN IEKJGMVIGLN HK
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MLILKG YLRMJ \ lHKIL GPL KVTFLM ES NESJ HK GPLJL KLO NLJHQKJ HJ SRM XRMQLM GPRK HK TEML
GMRNHGHEKRX MEFEGJ ` GPLY MRHJL KLO RXQEMHGPT HI HJJVLJ \ lHT HXRM HJJVLJ RMHJL HK IET W
UVGLM JHTVXRGHEK ES XRMQL dHKLT RGHI JGMVIGVMLJ EVGJHNL MEFEGHIJ ` L \Q \` HK TEXLIVXRM
FHE XEQY RKN HK QMRUPHI RK HT RGHEK ES NHQHGRX RIGEMJ \
a FRJHI UMEF XLT HK GPHJ NET RHK IRK FL UPMRJLN RJ SEXXEO J \ £ H[LK R XHKdRQL

O HGP T RKY NESJ ` PEO IRK OL L� IHLKGXY T RHKGRHK R NRGR JGMVIGVML GPRG RXXEO J VJ GE
qV HIdXY RKJOLM HKGLMJLIGHEK fEM MRKQLj qVLMHLJ RJ GPL FENHLJ TE[L \ lL[LMRX T ENW
LXJ SEM NYKRT HI T RHKGLKRKIL ES JVIP XHKdRQLJ RML UMEUEJLN HK ?�2#@mA ` GEQLGPLM
O HGP L� IHLKG T RHKGLKRKIL RXQEMHGPT J \ b HQPG MLJVXGJ RML QH[LK EK GPL OEMJGWIRJL `
RTEMGHwLN ` RKN MRKNET HwLN IETUXLe HGY ES GP HJ NRGR JGMVIGVML UMEF XLT \ ¡EM GPL EcW
XHKL [LMJHEK ES GPL UMEFXLT ` �oWPRMNKLJJ HJ LJGRFXHJPLN RKN L� IHLKG RUUMEeHT RGHEK
RXQEMHGPT J RML UME[HNLN \
aKEGPLM FRJHI UMEFXLT HJ GE L� IHLKGXY NLGLIG IEXXHJHEKJ ES R dHKLT RGHI IPRHK O HGP

HGJLXS f �JLXS IEXXHJHEKJ�j ` T EGH[RGLN UMHT RMHXY FY # EKGL gRMXE JHTVXRGHEK ES IEKSEMW
T RGHEKRX IPRKQL ES UEXYT LMJ \ bOE [RMHRKGJ ES GPL UMEFXLT PR[L FLLK RNNMLJJLN v
fHj JHKQXL Z EHKG ` IEKGHKVEVJ TEGHEK� NLGLIGHKQ JLXSWIEXXHJHEK OPHXL IEKGHKVEVJXY TENW
HSY HKQ EKL NLQMLL ES SMLLNET ES GPL IPRHK ?lb$$A \ bPHJ [RMHRKG ORJ JPEOK GE NLSYUMLUMEILJJHKQ GPRG OEVXN XLRN GE L� IHLKG qVLMY RKJOLMHKQ ?lr	 $pA \ fHHj lL[LMRXZ EHKGJ ` NHJIMLGL TENH^ IRGHEK� IPRKQHKQ R JT RXX KVTFLM ES NLQMLLJ ES SMLLNET RKN
GLJGHKQ JGRGHIRXXY SEM JLXSWIEXXHJHEK RG GPL KLO IEK^QVMRGHEK ?2l�2$pA \ a NRGR JGMVIWGVML GPRG IETFHKLJ FEVKNHKQ [EXVT L PHLMRMIPY RKN R PHLMRMIPY ES GMRKJSEMT RGHEKJ
E[LM GPL XHKdJ ES GPL IPRHK ORJ JPEOK GE ULMSEMT [LMY OLXX HK UMRIGHIL ` O HGP QVRMW
RKGLLN GPLEMLGHIRX MLJEVMIL FEVKNJ \

�� 0� "/�" ���
lLKJHKQ RXXEO J R MEFEG GE RIqVHML HKSEMT RGHEK RFEVG HGJ OEMdJURIL RKN GE XE IRXHwL
HGJLXS \ a O HNL [RMHLGY ES JLKJEMJ RML R[RHXRFXL RKN UME[HNL MRO NRGR ES NHcLMLKG GYU LJ `
JVIP RJ GHT L ES u HQPG ` XHQPG HKGLKJHGY` IEXEM ` EM SEMIL \ oMLUME ILJJHKQ GPLJL NRGR YHLXN
TEML NHMLIGXY VJRFXL HKSEMTRGHEK ` L \Q \` QLET LGMHI HKSEMT RGHEK ` OPHIP IRK GPLK FL
LeUXEHGLN GE ULMSEMT JVIP GRJdJ RJ TENLX IEKJGMVIGHEK ` EFZ LIG HNLKGH^ IRGHEK ` RKN
MEFEG XE IRXHwRGHEK \ � HJHEK JLKJEMJ RML GPL TEJG O HNLXY VJLN JLKJEMJ \ # RKY MLILKG
GLeGFEEdJ SE IVJ EK GPL MEXL ES QLET LGMY HK IETUVGLM [HJHEK ` L \Q \` ?£MH@$A \ bEVIPRKN SEMIL JLKJEMJ RML HTUEMGRKG GE NLGLIG RKN IPRMRIGLMHwL IEKGRIGJ RTEKQ EFZ LIGJ `
SEM HKJGRKIL HK T RKHUVXRGHEK GRJdJ \ lLKJHKQ HJ R O HNL NETRHK ES MLJLRMIP O HGP TRKY
JVFRMLRJ RKN IPRXXLKQHKQ UMEFXLT J \ � LML OL T LKGHEK EKXY R SLO JLXLIGLN GEUHIJ \

-@A/y .B<yA <=x
gEKJHNLM R TEFHXL MEFEG HK RK VKdKEOK OEMdJURIL � \ a ^MJG GRJd SEM GPHJ MEFEG HJ
XHdLXY GE F L GPL IEKJGMVIGHEK ES R QLET LGMHI T ENLX fRXJE IRXXLN R T RUj ES � \ bPHJ
MLqV HMLJ GPL MEFEG GE ULMSEMT R JLMHLJ ES JLKJHKQ EULMRGHEKJ RG NHcLMLKG XE IRGHEKJ \
rRIP EULMRGHEK YHLXNJ R URMGHRX T ENLX \ bPL MEFEG TVJG URGIP GEQLGPLM GPL JVIILJW
JH[LXY EFGRHKLN URMGHRX T ENLXJ GE L[LKGVRXXY SEMT R IETUXLGL T RU ES GPL OEMdJURIL \
bPHJ UMEFXLT HJ IETUXHIRGLN FY GPL SRIG GPRG GPL MEFEG PRJ HTULMSLIG IEKGMEX RKN
IRKKEG RIIVMRGLXY dLLU GMRId ES HGJ UEJHGHEK HK R ^eLN IEEMNHKRGL JYJGLT \ lLL `
L \Q \` ?�¡@iA \
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DLILKGXY TENLX FV HXNHKQ PRJ QH[LK MHJL GE GOE SRT HXHLJ ES T LGPENJ ` l2a# RKN
�]� \ kK l2a# fSEM lHTVXGRKLEVJ 2E IRXHwRGHEK RKN lLKJHKQj ` UMEFRFHXHGY NHJGMHFVW
GHEKJ RML IETUVGLN RKN IETFHKLN GE FLJG XE IRXHwL GPL MEFEG fJj O HGP MLJULIG GE GPL
URMGHRX T RU FVHXG JE SRM RKN GE URGIP GPHJ T RU O HGP KLO XY RIqVHMLN NRGR ?�t�£$$A \kK �]� fSEM �LeG ]LJG � HLO j ` QLET LGMHI [HJHF HXHGY RXQEMHGPT J RML VJLN GE IETUVGL
OPLML GPL MEFEG JPEVXN TE[L KLeG HK EMNLM GE RIqV HML GPL �FLJG� KLO NRGR ?K2$pA \

?@.@> y@C{ y<�{> <@=
a MEFEG ESGLK PRJ GE XE IRXHwL HGJLXS MLXRGH[L GE HGJ OEMdJURIL � \ a TENLX ES � HJ
QH[LK RKN XE IRXHwRGHEK HJ NEKL FY T RGIP HKQ JLKJEMY HKUVGJ RQRHK JG GPHJ T ENLX GE HKW
SLM GPL GMRKJSEMT GPRG NL^KLJ GPL MEFEG IEK^QVMRGHEK \ bPHJ UMEFXLT VJVRXXY RMHJLJ
SEM TEFHXL MEFEGJ \ 	GPLM GYU LJ ES MEFEGJ ` JVIP RJ MEFEG RMT J ` ESGLK PR[L RFJEXVGL
MLSLMLKILJ fL \Q \` T LIPRKHIRX JGEUJj RKN HKGLMKRX JLKJEMJ fL \Q \` Z EHKG LKIENLMJj GPRG
UME[HNL IEK^QVMRGHEKJ TEML NHMLIGXY\ # EFHXL MEFEGJ PR[L OPLLX LKIENLMJ RXXEO HKQ
NLRNWMLIdEKHKQ ` FVG GPL RFJLKIL ES RFJEXVGL MLSLMLKIL EK GPL EKL PRKN RKN JXHUUHKQ
EK GPL QMEVKN EK GPL EGPLM PRKN VJVRXXY KLILJJHGRGL JLKJEMWFRJLN XE IRXHwRGHEK \ £ol
f£XEFRX oEJHGHEKHKQ lYJGLT j PRJ MLILKGXY F LIET L R TEML O HNLXY R[RHXRFXL RXGLMKRW
GH[L ` FVG HG NELJ KEG OEMd HK RXX LK[HMEKT LKGJ \
bOE dHKNJ ES JLKJEMWFRJLN XE IRXHwRGHEK UMEFXLT J IRK FL NHJGHKQVHJPLN ` ������

RKN �������\ kK GPL JGRGHI UMEFXLT ` GPL MEFEG HJ UXRILN RG RK RMFHGMRMY VKdKEOK
IEK^QVMRGHEK RKN GPL UMEFXLT HJ GE IETUVGL GPHJ IEK^QVMRGHEK \ kK GPL NYKRT HI
UMEFXLT ` GPL MEFEG TE[LJ IEKGHKVEVJXY RKN TVJG MLQVXRMXY VUNRGL HGJ IEK^QVMRW
GHEK \ bPL JLIEKN UMEFXLT IEKJHJGJ ES ML^KHKQ RK R[RHXRFXL LJGHT RGL ES GPL IVMMLKG
IEK^QVMRGHEK G PLML GPL IETUVGRGHEK TVJG F L NEKL HK MLRX GHT L \ bPL JGRGHI UMEF XLT
HJ VJVRXXY TEML IETUXLe ` FVG IETUVGRGHEK GHT L HJ XLJJ MLJGMHIGLN \ a UMLUME ILJJHKQ
RUUMERIP GE GPL JGRGHI XE IRXHwRGHEK UMEF XLT SEM R UEHKG MEFEG LqVHUU LN O HGP R _i$�MRKQL JLKJEM HJ NHJIVJJLN HK lLIGHEK hi \_ \ oMRIGHIRX GLIPKHqVLJ SEM XE IRXHwRGHEK RML
RXJE R[RHXRFXL ` L \Q \` ?ba @iA \ oMEFRFHXHJGHI T LGPENJ fURMGHIXL ^ XGLMHKQj PR[L RXJE FLLK
JVIILJJSVXXY RUUXHLN GE GPL NYKRT HI XE IRXHwRGHEK UMEFXLT SEM EKL EM JL[LMRX MEFEGJ
?¡]�b$$A \ 2E IRXHwRGHEK VJHKQ O HMLXLJJ rGPLMKLG PRJ F LLK LeUXEMLN HK ?2]#� $pA \

�B?zB<> /�{z <@=
bPL UMEFXLT PLML HJ SEM R GLRT ES MEFEGJ fIRXXLN UVMJVLMJj LqV HUU LN O HGP [HJVRX

JLKJEMJ GE ^KN R TE[HKQ GRMQLG HK RK LK[HMEKT LKG ES QH[LK QLET LGMY\ bPL JEXVGHEK
HJ R JLG ES IEEMNHKRGLN URGPJ JVIP GPRG EKL UVMJVLM HJ L[LKGVRXXY QVRMRKGLLN GE JLL
GPL GRMQLG \ kK R UEXYQEKRX LK[HMEKT LKG O HGP 4 LNQLJ RKN � PEXLJ ` HG PRJ F LLK JPEOK
GPRG GPL T HKHTVT KVTFLM ES UVMJVLMJ KLLNLN HJ � f�� F XK 4 j RKN � f� F XK 4 j \ kS
� � $ ` HG HJ � fXK 4 j \ gETUVGHKQ GPL RIGVRX T HKHTVT ES UVMJVLMJ HJ �oWPRMN \ lLL
?£22� @@ ` 2ll$p ` l
 @pA \

{ AA<> <@={ y <zzB/z <= z/=z <=x
����~� � ����� ��� HJ GPL UMEF XLT ES IETUVGHKQ GPL JLG ES UXRILT LKGJ SMET OPHIP
R JLKJEM fEM QVRMNj IRK TEKHGEM R MLQHEK O HGPHK R QH[LK OEMdJURIL ?]MH@sA \ aKEGPLM
UMEFXLT HJ GE IPEEJL R T HKHT RX JLG ES JLKJEMJ RKN GPLHM UXRILT LKG JE RJ GE IET W
UXLGLXY IE[LM R QH[LK MLQHEK \ bPHJ HKNVILJ R SRT HXY ES RMGWQRXXLMY GYU L UMEF XLT J fJLL



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

lLIGHEK pm \nj GPRG [RMY RIIEMNHKQ GE GPL GYUL ES NRGR GPRG GPL JLKJEMJ UME[HNL \ ¡EM
GPL IRJL ES [HJVRX JLKJEMJ O HGP MLRXHJGHI UPYJHIRX IEKJGMRHKGJ ` R UMRIGHIRX MRKNET HwLN
JEXVGHEK PRJ F LLK UMEUEJLN GPRG UMENVILJ R QEEN RUUMEeHT RGHEK ES GPL T HKHT RX
KLILJJRMY KVTFLM ES QVRMNJ ?K2$ nA \ ]EVKNJ EK GPL KVTFLM ES QVRMNJ SEM GPL IRJLOPLML LRIP UEHKG JLLJ R JHwRFXL SMRIGHEK ES GPL QRXXLMY RML QH[LK HK ?�RX@$A `?�RX@@A \
kKGLMLJGHKQXY` GPL XRGGLM MLJVXGJ OLML TEGH[RGLN FY qVLJGHEKJ HK MRKNET HwLN TEGHEK
UXRKKHKQ ?�2#D@$A \
bPLML PRJ FLLK IEKJHNLMRFXL HKGLMLJG HK MLIEQKHwHKQ RKN MLIEKJGMVIGHKQ JPRULJ

ES EFZ LIGJ VJHKQ JHTUXL JLKJEMJ \ lEWIRXXLN � 

�	� ` NLJIMHFLN HK gPRUGLM p$ ` UMEW
[HNL R IEK[LKHLKG RFJGMRIGHEK SEM GPL IRJL OPLML GPL MEFEG GRdLJ R NHJIMLGL KVTFLM
ES T LRJVMLT LKGJ \ bPLML HJ RXJE JET L OEMd EK IETFHKHKQ JPRUL MLIEKJGMVIGHEK
O HGP T RKHUVXRGHEK G JLL L \Q \` ?]#o@@ ` #r$pRA � ���� ��� RKN ��� 	�� � 
�� �� flLIW
GHEK pm \i \_j RML GOE MLXRGLN GEUHIJ GPRG PR[L F LLK OLXX JGVNHLN ` T RHK XY HK IETUVGLM
[HJHEK \

�� 0� "� 
 �6/"  �" �/, ! /" � ! /� � ,
gMRHQ �J FEEd ?gMR$iA UME[HNLJ RK HKGMENVIGHEK GE MEFEG RMT dHKLTRGHIJ ` NYKRT HIJ `
RKN IEKGMEX \ ¡EM RN[RKILN dHKLT RGHIJ JLL GPL FEEd FY ]EGGLT R RKN DEGP ?]Dm@A \
DEFEG TEGHEK UXRKKHKQ RKN HGJ [RMHRKGJ RML NHJIVJJLN HK 2RGETFL �J FEEd ?2RG@ nA \
bPHJ FEEd GRdLJ RK RXQEMHGPT HI RUUMERIP GE R [RMHLGY ES RN[RKILN HJJVLJ HK MEFEGHIJ
fKEG MLJGMHIGLN GE MEFEG RMT Jj \ bPL T LIPRKHIJ ES MEFEGHI T RKHUVXRGHEK HJ IE[LMLN
HK # RJEK �J FEEd ?# RJ$ nA \bPL UMEILLNHKQJ JLMHLJ ES GPL ���	
����
��� ���� 
���� 
� � 
�
���� � 	�	�
��
QH[LJ JGRGLWESWGPLWRMG UMLJLKGRGHEKJ ES MEFEGHIJ HK QLKLMRX fL \Q \ ?£�@i A RKN JVFJLW
qVLKG [EXVTLJj \ bPL UMEILLNHKQJ ES GPL �
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?/y{> /A C�{�> /?z
gPRUGLM p_ v aMMRKQLT LKGJ
gPRUGLM pi v lPEMGLJG oRGPJ
gPRUGLM pm v � HJHF HXHGY
gPRUGLM p$ v £LETLGMHI MLIEKJGMVIGHEK UMEF XLT J
gPRUGLM _p v gETUVGRGHEKRX MLRX RXQLFMRHI QLET LGMY
gPRUGLM _h v � HKLGHI NRGR JGMVIGVMLJ RKN IEXXHJHEK NLGLIGHEK
gPRUGLM hi v a XQEMHGPT HI TEGHEK UXRKKHKQ
gPRUGLM s$ v £LETLGMHI RUUXHIRGHEKJ ES GPL £MRJJT RKKWgRYXLY RXQLFMR

?/0/?/=C/z
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