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I J KL MN MOPQKRST QM UVWXVY ZNMYNKJ TNNMNP XV K NTKS P[ PQTJ
XP \VM] XVY ]^KQ RMNNTRQVTPP N_ STP Q^T P[PQTJ J_PQ MOT[`
a^TPT N_STP KNT MbQTV _VWMR_J TVQTW MN PZ TRXUTW XV KV KW
^MR J KVVTN ` a^XP ZKZTN WTJMVPQNKQTP QTR^VXc_TP Q^KQ K_QMd
J KQXRKSS[ TeQNKRQ P_R^ R^TR\XVY XVbMNJ KQXMV bNMJ Q^T PM_NRT
RMWT XQPTSb f NKQ^TN Q^KV Q^T ZNMYNKJJTN f Q^TNTO[ KgMXWXVY
Q^T VTTW bMN K ZNXMNX \VM] STWYT Mb P[PQTJ N_STP `

a^T RMNVTNPQMVT Mb M_N KZZNMKR^ XP XVbTNNXVY ZNMYNKJJTN
hOTSXTbPi Q^KQ ]T Q^TV RNMPPdR^TR\ bMN RMVQNKWXRQXMVP ` jTSXTbP
KNT bKRQP XJZSXTW O[ RMWT k K WTNTbTNTVRT Mb K ZMXVQTN f l f XJ d
ZSXTP K O TSXTb Q^KQ l XP VMVdV_SS f K RKSS QM hmnopqr soti XJZSXTP
Q^KQ o ]KP SMR\TW f TQR ` uMN O TSXTbP ]T \VM] Q^T ZNMYNKJJTN
J_PQ ^MSW f P_R^ KP Q^T ZMXVQTN WTNTbTNTVRT KOMgT f ]T XJ d
J TWXKQTS[ vKY RMVQNKWXRQXMVP KP TNNMNP ` uMN O TSXTbP Q^KQ Q^T
ZNMYNKJJTN J K[ ^MSW f ]T RKV KPP_J T Q^TPT O TSXTbP ^MSW KVW
_PT K PQKQXPQXRKS KVKS[PXP QM NKV\ Q^T NTP_ SQXVY TNNMNP bNMJ
JMPQ QM STKPQ SX\TS[` uMN TeKJZST f K RKSS QM hwl xn opqribMSSM]TW MVRT O[ K RKSS QM hwl xn mnopqri XJZSXTP Q^KQ Q^T
ZNMYNKJJTN J K[ ^KgT ZKXNTW Q^TPT RKSSP O[ RMXVRXWTVRT ` yb
Q^T ZKXNXVY ^KZZTVP zzz M_Q Mb {||| QXJ TP f Q^M_Y^ f Q^TV XQ
XP ZNMOKOS[ K gKSXW O TSXTb KVW Q^T PMST WTgXKQXMV K ZNMOKOST
TNNMN ` a^T \T[ bTKQ_NT Mb Q^XP KZZNMKR^ XP Q^KQ XQ NTc_XNTP
VM K ZNXMNX \VM] STWYT Mb QN_Q^ k }~ �� � ���}�~ � �������}��� � �
���� �� �� �� � }� �� ����� � }�� ��� ����}�� ���� �� � �������
���}�~ }�`

�MVRTZQ_KSS[f M_N R^TR\TNP TeQNKRQ O TSXTbP O[ QKXSMNXVY
N_ST hQTJZSKQTPi QM K P[PQTJ � bMN TeKJZST f UVWXVY KSS b_VRd
QXMVP Q^KQ UQ Q^T N_ ST QTJZSKQT h� �� J_PQ O T ZKXNTW ] XQ^
� �� `i �T ^KgT WTgTSMZ TW PXe R^TR\TNP Q^KQ bMSSM] Q^XP RMVd
RTZQ_KS bNKJ T]MN\ ` a^T[ UVW ^_VWNTWP Mb O_YP XV NTKS P[Pd
QTJ P P_R^ KP �XV_e KVW �ZTVj�� ` uNMJ M_N TeZTNXTVRT f
Q^T[ YXgT K WNKJ KQXR NTW_RQXMV XV Q^T J KV_KS T�MNQ VTTWTW
QM R^TR\ K SKNYT P[PQTJ ` �MJZKNTW QM M_N ZNTgXM_P ]MN\ �z� f
Q^TPT QTJZSKQT R^TR\TNP UVW QTV QM MVT ^_VWNTW QXJ TP JMNT
N_ST XVPQKVRTP KVW WTNXgT ZNMZTNQXTP ]T bM_VW XJZNKRQXRKS QM
PZ TRXb[ J KV_KSS[`
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�T ]KVQ QM UVW KP J KV[ PTNXM_P O_YP KP ZMPPXO ST ` yV M_N Ted
Z TNXTVRT f Q^T OXYYTPQ MOPQKRST QM UVWXVY O_YP XP VMQ Q^T VTTW
bMN PMZ^XPQXRKQTW QTR^VXc_TP VMN Q^T SKR\ Mb TXQ^TN O_YP MN
RMNNTRQVTPP RMVPQNKXVQP ` �XJZST QTR^VXc_TP UVW J KV[ O_YP
KVW P[PQTJ P KNT U SSTW ] XQ^ OMQ^ N_ STP KVW TNNMNP ` yVPQTKW f

Q^T OXYYTPQ MOPQKRST QM UVWXVY J KV[ O_YP XP PXJZS[ \VM] XVY
]^KQ N_STP QM R^TR\ ` £KV_KSS[ WXPRMgTNXVY KV[ PXYV XURKVQ
V_JOTN Mb N_ STP K P[PQTJ J_PQ MOT[ XP K WXPZ XNXQXVY KWgTVd
Q_NT f TPZ TRXKSS[ ]^TV XQ J_PQ O T NTZ TKQTW bMN TKR^ VT] NTd
STKPT Mb Q^T P[PQTJ ` yV K SKNYT MZTV PM_NRT ZNML TRQ P_R^ KP
�XV_e f J MPQ N_ STP TgMSgT bNMJ Q^T _VRMMNWXVKQTW T�MNQ Mb
^_VWNTWP MN Q^M_PKVWP Mb WTgTSMZ TNP ` a^T TVW NTP_SQ XP KV
KW ^MR RMSSTRQXMV Mb RMVgTVQXMVP TVRMWTW XV J XSSXMVP Mb SXVTP
Mb RMWT ] XQ^ KSJ MPQ VM WMR_J TVQKQXMV `

�XVRT J KV_KSS[ UVWXVY N_STP XP WX¤ R_SQ f ]T XVPQTKW bMd
R_P MV QTR^VXc_TP QM K_QMJ KQXRKSS[ TeQNKRQ N_ STP bNMJ PM_NRT
RMWT ] XQ^M_Q K ZNXMNX \VM] STWYT Mb Q^T P[PQTJ ` �T ]KVQ QM
UVW ]^KQ XP XVRMNNTRQ ] XQ^M_Q \VM] XVY ]^KQ XP RMNNTRQ ` a^XP
ZNMOSTJ ^KP Q]M ]TSSd\VM]V PMS_QXMVP k RMVQNKWXRQXMVP KVW
RMJJMV OT^KgXMN ` ¥M] RKV ]T WTQTRQ K SXT¦ �T RKV RNMPPd
R^TR\ PQKQTJ TVQP bNMJ JKV[ ] XQVTPPTP ` yb Q]M RMVQNKWXRQ f ]T
\VM] KQ STKPQ MVT XP ] NMVY � }�� ��� ���� }�� �� � ����� ` �XJ d
XSKNS[f ^M] RKV ]T WXgXVT KRRTZQTW OT^KgXMN¦ �T RKV SMM\
KQ TeKJZSTP ` yb MVT Z TNPMV KRQP XV K YXgTV ]K[f XQ J K[ OT
RMNNTRQ O T^KgXMN MN XQ J K[ OT K RMXVRXWTVRT ` yb Q^M_PKVWP Mb
Z TMZST KSS WM Q^T PKJ T KRQXMV f ]T \VM] Q^T J KL MNXQ[ XP ZNMOd
KOS[ NXY^Q f KVW KV[ RMVQNKWXRQMN[ KRQXMV XP ZNMOKOS[ ]NMVY
�}�� ��� ����}�� �� � ������� ��� �§}��`

�_N KZZNMKR^ RMSSTRQP PTQP Mb ZNMYNKJJTN ���}�~ �f ]^XR^
KNT Q^TV R^TR\TW bMN RMVQNKWXRQXMVP ` jTSXTbP KNT bKRQP KOM_Q
Q^T P[PQTJ XJZSXTW O[ Q^T RMWT ` �T TeKJ XVT Q]M Q[ZTP Mb
O TSXTbP k £¨�a OTSXTbP KVW £I© OTSXTbP ` £¨�a OTSXTbP KNT
WXNTRQS[ XJZSXTW O[ Q^T RMWT f KVW Q^TNT XP VM WM_OQ Q^KQ Q^T
ZNMYNKJJTN ^KP Q^KQ O TSXTb ` I ZMXVQTN WTNTbTNTVRT XJZSXTP
Q^KQ K ZNMYNKJJTN J_PQ O TSXTgT Q^T ZMXVQTN XP VMVdV_SS ªKPd
P_J XVY Q^T[ ]KVQ PKbT RMWT« ` £I© OTSXTbP KNT RKPTP ]^TNT
]T MOPTNgT RMWT bTKQ_NTP Q^KQ P_YYTPQ K O TSXTb O_Q J K[ XVd
PQTKW OT K RMXVRXWTVRT ` I RKSS QM h¬i bMSSM]TW O[ K RKSS QM hi
XJZSXTP Q^T ZNMYNKJJTN J K[ OTSXTgT Q^T[ J_PQ O T ZKXNTW f
O_Q XQ RM_ SW OT K RMXVRXWTVRT `

�VRT ]T ^KgT K PTQ Mb O TSXTbP f ]T WM Q]M Q^XVYP ` uMN K
PTQ Mb £¨�a OTSXTbP f ]T SMM\ bMN RMVQNKWXRQXMVP ` IV[ RMVd
QNKWXRQXMV XJZSXTP Q^T Te XPQTVRT Mb KV TNNMN XV Q^T RMWT ` uMN
K PTQ XVRS_WXVY £I© OTSXTbP f ]T J_PQ PTZKNKQT gKSXW O TSXTbP
bNMJ RMXVRXWTVRTP ` �T PQKNQ O[ KPP_J XVY KSS £I© OTSXTbP
KNT £¨�a OTSXTbP KVW SMM\ bMN gXMSKQXMVP ªTNNMNP« Mb Q^TPT
O TSXTbP ` �T Q^TV _PT K PQKQXPQXRKS KVKS[PXP QM NKV\ TKR^ TNd
NMN O[ Q^T ZNMOKOXSXQ[ Mb XQP O TSXTbP ` yb K ZKNQXR_ SKN O TSXTb
XP MOPTNgTW XV zzz M_Q Mb {||| RKPTP f Q^TV XQ XP ZNMOKOS[ K
gKSXW O TSXTb ` yb Q^T O TSXTb ^KZZTVP MVS[ MVRT f XQ XP ZNMOKOS[ K
RMXVRXWTVRT `

�T KZZS[ Q^T KOMgT KZZNMKR^ O[ RMJOXVXVY XQ ] XQ^ M_N
ZNXMN ]MN\ �z� ` a^KQ ]MN\ _PTW P[PQTJ dPZ TRXUR PQKQXR KVKS[d
PTP QM UVW TNNMNP ] XQ^ K UeTW PTQ Mb J KV_KSS[ bM_VW KVW PZTRd
XUTW N_STP ªT `Y `f hwl xn opqr sot J_PQ O T ZKXNTW ] XQ^ wl xn mnopqr soti« `yQ STgTNKYTW Q^T bKRQ Q^KQ KOPQNKRQ N_ STP RMJJMVS[ J KZ QM
bKXNS[ PXJZST PM_NRT RMWT PTc_TVRTP ` uMN TeKJZST f MVT RKV



R^TR\ Q^T N_ ST KOMgT O[ XVPZ TRQXVY TKR^ ZKQ^ KbQTN K RKSS
QM hwl xn opqr soti QM TVP_NT Q^KQ Q^T ZKQ^ RMVQKXVP K RKSS
QM hwl xn mnopqr sot`i � ^XST T�TRQXgT f Q^ XP ZNTg XM_P ]MN\
]KP SXJ XQTW O[ Q^T VTTW QM UVW N_STP J KV_KSS[` a^XP ZKZTN
WTPRNXO TP ^M] QM WTNXgT N_ST XVPQKVRTP K_QMJ KQXRKSS[ k M_N
P[PQTJ XVbTNP Q^T ZKXNXVY N_ ST KOMgT WXNTRQS[ bNMJ Q^T PM_NRT
RMWT `

�eZTNXTVRT XVWXRKQTP Q^KQ Q^XP KZZNMKR^ XP bKN O TQQTN Q^KV
Q^T KSQTNVKQXgT Mb J KV_KS f QTeQdOKPTW PTKNR^ QM UVW NTSTgKVQ
N_ST XVPQKVRTP ` a^T KVKS[PTP XV Q^XP ZKZTN K_QMJ KQXRKSS[
WTNXgT KSS Q^T N_ ST XVPQKVRTP ZNTgXM_PS[ ^KVWdPZ TRXUTW XV �z� f
KP ]TSS KP KV KWWXQXMVKS bKRQMN Mb QTV QM MVT ^_VWNTW JMNT `
u_NQ^TN f ]T VM] R^TR\ ZNMZTNQXTP Q^KQ ]T bMNJ TNS[ YKgT _Z
MV ªPTT �TRQXMV �« ` �T WTJMVPQNKQT Q^KQ Q^T KZZNMKR^ ]MN\P
]TSS MV RMJZSTe f NTKS RMWT O[ _PXVY XQ QM UVW ^_VWNTWP Mb
TNNMNP XV Q^T �XV_e KVW �ZTVj�� MZTNKQXVY P[PQTJ P ` £KV[
Mb M_N O_YP ^KgT NTP_SQTW XV \TNVTS ZKQR^TP `

�TRQXMV � WXPR_PPTP NTSKQTW ]MN\ ` �TRQXMVP ��� YXgT KV
MgTNg XT] Mb Q^T KZZNMKR^ f KVW �TRQXMVP ��z KZZS[ XQ QM UVW
TNNMNP ` �TRQXMV {| RMVRS_WTP `
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a^TNT KNT J KV[ JTQ^MWP bMN UVWXVY TNNMNP ` a^T JMPQ ] XWTS[
_PTW f QTPQXVY KVW J KV_KS XVPZ TRQXMV f P_�TN bNMJ Q^T TeZMd
VTVQXKS V_JOTN Mb RMWT ZKQ^P XV NTKS P[PQTJ P KVW Q^T TNNKQXR
VKQ_NT Mb ^_J KV L_WYJ TVQ ` jTSM] f ]T RMJZKNT M_N KZd
ZNMKR^ QM MQ^TN J TQ^MWP Mb UVWXVY TNNMNP XV PMbQ]KNT k Q[Z T
P[PQTJ P f PZ TRXURKQXMVdOKPTW R^TR\XVY f KVW ^XY^dSTgTS RMJZXd
SKQXMV ` �T RSMPT O[ RMJZKNXVY M_N ]MN\ ] XQ^ Q]M P[PQTJ P
Q^KQ W[VKJ XRKSS[ XVbTN XVgKNXKVQP `

��� ����� � � �KVY_KYT Q[ZT P[PQTJ P ZNMOKOS[ UVW
JMNT O_YP MV K WKXS[ OKPXP Q^KV KV[ MQ^TN KZZNMKR^ ` ¥M]d
TgTN f J KV[ ZNMYNKJ NTPQNXRQXMVP� TPZ TRXKSS[ QTJZMNKS MN RMVQTeQd
WTZ TVWTVQ NTPQNXRQXMVP� KNT QMM NXR^ bMN KV _VWTNS[ XVY Q[ZT
P[PQTJ MN KNT PXJZS[ VMQ TeZNTPPTW XV XQ ` � ^XST Q^TNT ^KP
O TTV PMJ T ]MN\ MV NXR^TN bNKJ T]MN\P P_R^ KP a[ZT�QKQT ��� � f
�K_SQ �� � f KVW KPZ TRQdMNXTVQTW ZNMYNKJJ XVY �{�� f Q^TPT PQXSS
J XPP J KV[ P[PQTJ P NTSKQXMVP KVW NTc_XNT ZNMYNKJJTN ZKNd
QXRXZKQXMV ` u_NQ^TN f bNMJ K QMMS Z TNPZ TRQXgT f KSS SKVY_KYT
KZZNMKR^TP NTc_XNT XVgKPXgT f PQNTV_M_P NT]NXQTP QM YTQ NTd
P_SQP ` yV RMVQNKPQ f M_N KZZNMKR^ QNKVPZKNTVQS[ XVbTNP NXR^TN f
P[PQTJ dPZ TRXUR XVgKNXKVQP ] XQ^M_Q NTc_XNXVY Q^T _PT Mb K PZ Td
RXUR SKVY_KYT MN XWTMSMY[ bMN RMWT RMVPQN_RQXMV `

aNKWXQXMVKS Q[Z T P[PQTJ P NTc_XNT ZNMYNKJJTNP QM SKRT K
UeTW Q[ZT P[PQTJ Q^NM_Y^M_Q Q^TXN RMWT ` �T QK\T Q^T MZd
ZMPXQT KZZNMKR^ Mb XVbTNNXVY KV KW ^MR Q[ZT P[PQTJ XJZSXRXQ
XV ZNMYNKJ P KVW Q^TV Z_QQXVY Q^XP XVQM Q^T RMJZXSTN ` IP
K PXWTdT�TRQ f ]T P^M] Q^KQ RMWT bTKQ_NTP O TSXTgTW QM NTc_XNT
PZ TRXURKQXMV RKV OT Z_SSTW bNMJ Q^T PM_NRT WXNTRQS[ ªPTT �TRd
QXMV �« `

������������� � IVMQ^TN KZZNMKR^ XP QM PZ TRXb[ RMWT
KVW Q^TV R^TR\ Q^ XP PZ TRXURKQXMV bMN TNNMNP ` IV TeQNTJ T Ted
KJZST Mb Q^ XP KZZNMKR^ XP bMNJ KS gTNXURKQXMV ` yQ YKXVP NXR^d
VTPP O[ KSSM] XVY Q^T ZNMYNKJJTN QM TeZNTPP XVgKNXKVQP XV K
YTVTNKS PZ TRXURKQXMV f ]^XR^ XP Q^TV R^TR\TW _PXVY K JMWTS
R^TR\TN �{z f ��� f Q^TMNTJ ZNMgTNP f MN R^TR\TNP �{� f �|� ` � ^XST
bMNJ KS gTNXURKQXMV RKV UVW WTTZ TNNMNP f XQ XP PM WX¤ R_SQ KVW
RMPQS[ Q^KQ XQ XP NKNTS[ _PTW bMN PMbQ]KNT ` u_NQ^TN f PZ TRXd
URKQXMVP WM VMQ VTRTPPKNXS[ J XNNMN Q^T RMWT Q^T[ KOPQNKRQ
KVW P_�TN bNMJ J XPPXVY bTKQ_NTP KVW MgTNdPXJZSXURKQXMVP XV
ZNKRQXRT ` � ^XST NTRTVQ ]MN\ ^KP O TY_V KQQKR\XVY Q^TPT ZNMOd
STJ P �� f {� f {�� f gTNXb[ XVY PMbQ]KNT XP PQXSS TeQNTJ TS[ NKNT ` a^T
��I£ ZNML TRQ ��� XP K ZNMJ XPXVY gKNXKQXMV MV Q^XP KZZNMKR^ `
yQ TeQNKRQP KVW Q^TV JMWTS R^TR\P K jMMSTKV gKNXKO ST ZNMd
YNKJ P\TSTQMV bNMJ � RMWT ` ¥M]TgTN f XQ NTc_XNTP RMVPXWTNd

KOS[ JMNT T�MNQ Q^KV M_N KZZNMKR^ f KVW KZZTKNP QM R^TR\ K
JMNT SXJ XQTW PTQ Mb ZNMZ TNQXTP `

� TRTVQ ]MN\ ^KP WTgTSMZ TW STPP ^TKg[]TXY^Q R^TR\TNP f
VMQKOS[ Q^T TeQTVWTW PQKQXR Q[Z T R^TR\XVY ª���« ZNML TRQ ��� f
]^XR^ R^TR\P XVQTNbKRTdSTgTS PZ TRXURKQXMVP KVW ���XVQ �{{� f
]^XR^ PQKQXRKSS[ R^TR\P ZNMYNKJJTN PM_NRT KVVMQKQXMVP ` ¥M]d
TgTN f Q^TPT KZZNMKR^TP PQXSS NTc_XNT J MNT T�MNQ Q^KV Q^MPT XV
Q^ XP ZKZTN ` a^T PZ TRXURKQXMVP NTc_XNTW O[ Q^TPT KZZNMKR^TP
PRKST ] XQ^ RMWT PX�T ` yV RMVQNKPQ f M_N KVKS[ PTP RMPQ K UeTW
KJM_VQ QM RMVPQN_RQ O_Q Q^TV NTZK[ Q^ XP RMPQ O[ K_QMJ KQXd
RKSS[ TeQNKRQXVY R^TR\XVY XVbMNJ KQXMV bNMJ SKNYT XVZ_Q RMWTP `
yV K PTVPT f M_N ]MN\ XP RMJZSTJ TVQKN[ QM Q^TPT MQ^TN KZd
ZNMKR^TP f PXVRT Q^T XVbMNJ KQXMV TeQNKRQTW O[ M_N KVKS[ PTP
RKV OT _PTW QM R^TR\ Q^KQ PZ TRXURKQXMVP RMNNTRQS[ WTPRNXO T
RMWT `

a^T ¥M_WXV X KPPXPQKVQ QM ��� �{�� XP MVT T�MNQ QM WTd
RNTKPT Q^T J KV_KS SKOMN Mb KVVMQKQXMVdOKPTW KZZNMKR^TP `
¥M_WXVX _PTP KVVMQKQXMV QTJZSKQTP QM K_QMJ KQXRKSS[ WTNXgT
��� KVVMQKQXMVP f Q^TV _PTP Q^MPT KVVMQKQXMVP QM PQKQXRKSS[
UVW N_VQXJ T TNNMNP XV  KgK ZNMYNKJ P ` �VT WX�TNTVRT O Td
Q]TTV M_N KZZNMKR^ KVW Q^TXNP XP Q^KQ ]T KSSM] bMN J_R^
VMXPXTN PKJZSTP ]^TV WTNXgXVY M_N N_ST QTJZSKQTP f Q^TV ]T
_PT PQKQXPQXRKS KVKS[PXP QM NKV\ Q^T WTNXgTW N_ STP `

! �"#$%�&� % '����%����� � £KV[ ZNML TRQP ^KgT TJOTWd
WTW ^KNWd] XNTW KZZSXRKQXMVdSTgTS XVbMNJ KQXMV XV RMJZXSTNP QM
UVW TNNMNP �{ f � f ( f � f �{ f �( � ` a^TPT ZNML TRQP UVW K UeTW
PTQ Mb TNNMNP f ]^TNTKP ]T WTNXgT VT] R^TR\P bNMJ Q^T PM_NRT
XQPTSb f KSSM] XVY WTQTRQXMV Mb K ONMKWTN NKVYT Mb TNNMNP ` a^T
R^TR\XVY XVbMNJ KQXMV ]T TeQNKRQ RM_SW PTNgT KP XVZ_QP QM
P_ XQKO S[ JMWXUTW gTNPXMVP Mb Q^TPT MQ^TN R^TR\TNP `

)��� �� ��&�*���� ��+�*���� � a^T Q]M JMPQ PXYVXbd
XRKVQ ZNML TRQP XV Q^ XP KNTK KNT � KX\MV KVW �NKPTN ` � KX\MV
XP Q^T JMPQ PXJ XSKN ZNML TRQ QM M_NP XV QTNJ P Mb WTNXgXVY ZNMd
YNKJ N_STP �{|� ` � KX\MV W[VKJ XRKSS[ JMVXQMNP ZNMYNKJ Ted
TR_QXMV QM NTRMVPQN_RQ PXJZST KSYTONKXR XVgKNXKVQP ` yQ PQKNQP
] XQ^ K PTQ Mb J MPQS[ SXVTKN O_XSWXVY OSMR\ ^[ZMQ^TPTP ªQ^KQ
K gKNXKOST XP K RMVPQKVQ f Q^KQ XQ XP KS]K[P STPP Q^KV MN YNTKQTN
Q^KV KVMQ^TN gKNXKO ST« KVW gKSXWKQTP TKR^ ^[ZMQ^TPXP KYKXVPQ
TKR^ TeTR_QXMV QNKRT ` yb K QNKRT gXMSKQTP K ^[ZMQ^TPXP f Q^T ^[d
ZMQ^TPXP XP WXPRKNWTW ` �MJZKNTW QM PQKQXR KVKS[ PXP f W[VKJ XR
JMVXQMNXVY ^KP Q^T KWgKVQKYT Q^KQ VMXPT KVW _VWTRXWKOXSXQ[
XP STPP Mb K RMVRTNV k O[ WTUVXQXMV f KV TeTR_QTW ZKQ^ XP ZMPPXd
O ST f KVW KQ N_VQXJ T f KSS gKS_TP RKV OT WTQTNJ XVTW ` ¥M]TgTN f
Q^T KRR_NKR[ Mb W[VKJ XR JMVXQMNXVY ^KP K RMPQ ` � KX\MV
XP ZNXJ KNXS[ XVQTVWTW QM ^TSZ _VWTNPQKVW ZNMYNKJ P ` yQ ^KP
bM_VW gTN[ bT] TNNMNP KVW ]M_SW ^KgT PTgTNKS PXYV XURKVQ WXbd
UR_ SQXTP XV WMXVY PM k XQ RKV MVS[ PTT TeTR_QTW ZKQ^P f NTc_XNTP
QTPQ RKPTP Q^KQ KWTc_KQTS[ TeTNRXPT Q^T RMWT XQ J MVXQMNP f KVW
RKV MVS[ MOPTNgT ^M] RMWT ]MN\P XV Q^T QTPQTW TVgXNMVJ TVQ `
�QKQXR KVKS[ PXP WMTP VMQ ^KgT KV[ Mb Q^TPT ZNMOSTJ P `

yV QTNJ P Mb WTPXNT QM UVW O_YP f Q^T �NKPTN P[PQTJ XP JMPQ
PXJ XSKN QM M_N ]MN\ ��{� ` �NKPTN W[VKJ XRKSS[ WTQTRQP WKQK
NKRTP O[ JMVXQMNXVY ]^XR^ SMR\P ZNMQTRQ ]^XR^ gKNXKOSTP ` yVd
RMVPXPQTVQ SMR\XVY XP vKYYTW KP KV TNNMN ` �NKPTN ^KP O TTV
T�TRQXgT KQ UVWXVY NTKS O_YP ��{� ` ¥ M]TgTN f O TRK_PT XQ XP
W[VKJ XR XQ ^KP PXJ XSKN SXJ XQKQXMVP QM � KX\MV k XQ MV S[ PTTP
K SXJ XQTW V_JOTN Mb ZKQ^P f NTc_XNTP Q^T KOXSXQ[ QM JMVXQMN
RMWT f KVW RKV MVS[ vKY KV TNNMN ]^TV K ZKQ^ XP TeTR_QTW `

�b RM_NPT f W[VKJ XR XVbMNJ KQXMV RKV OT c_XQT _PTb_S ` yV
b_Q_NT ]MN\ ]T XVQTVW QM TeZSMNT ^M] PQKQXR KVKS[PXP RKV
OT K_YJ TVQTW ] XQ^ W[VKJ XR JMVXQMNXVY ` �VT ZMPPXOXSXQ[ XP
_PXVY ZNMU ST WKQK QM NKV\ O_YP `



� ��E�� � 	���

a^XP PTRQXMV XVQNMW_RTP M_N KZZNMKR^ KVW QTNJ XVMSMY[ bMN
UVWXVY O_YP ` a^T YMKS Mb M_N KZZNMKR^ XP QM TeQNKRQ O TSXTbP
bNMJ RMWT KVW QM R^TR\ bMN gXMSKQTW OTSXTbP `

�T NTPQNXRQ M_N KQQTVQXMV QM OTSXTbP Q^KQ UQ YTVTNXR N_ST
���� �����` IV TeKJZST QTJZSKQT XP h� �� J_PQ O T ZKXNTW
] XQ^ � �� `i yV Q^ XP TeKJZST f Q^T ONKR\TQTW STQQTNP � �� KVW
� �� NTZNTPTVQ ZMPXQXMVP XV M_N QTJZSKQT Q^KQ Q^T TeQNKRQXMV
ZNMRTPP P^M_SW USS ] XQ^ RMVRNTQT TSTJ TVQP bNMJ Q^T RMWT `
�T RKSS Q^TPT ZMPXQXMVP ����� KVW RMWT TSTJ TVQP Q^KQ U SS PSMQP
���� }��������` �MPPXO ST PSMQ XVPQKVRTP bMN PSMQP � �� KVW � ��
RM_SW OT Q^T b_VRQXMV RKSSP opqr KVW mnopqr NTPZ TRQXgTS[`

a^T NTJ KXVWTN Mb Q^ XP PTRQXMV TeZSKXVP ^M] ]T KZZS[
K QTJZSKQT QM K VT] f _V\VM]V P[PQTJ KVW TVW _Z ] XQ^
^_VWNTWP Mb K_QMJ KQXRKSS[dWTQTRQTW O_YP ` �T OTYXV ] XQ^
K WTQKXSTW TeKJZST Mb K V_SSdZ MXVQTNd_PT R^TR\TN ` a^XP Ted
KJZST XVQNMW_RTP K YTVTNKS KZZNMKR^ Q^KQ ]T RKSS }�������
����}���� �� ` �T Q^TV ZNTPTVQ K WTQKXSTW WTPRNXZQXMV Mb K
SMR\XVYdWXPRXZSXVT R^TR\TN f ]^XR^ XVQNMW_RTP KV KZZNMKR^ ]T
RKSS ����}��}��� ������}�` �T RMVRS_WT O[ WTPRNXOXVY Q^T P[Pd
QTJ ]T _PT QM XJZSTJ TVQ M_N R^TR\TNP KVW Q^T P[PQTJ P Q^KQ
]T R^TR\ `
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a^XP P_OPTRQXMV XSS_PQNKQTP ^M] XVQTNVKS RMVPXPQTVR[ RKV UVW
TNNMNP O[ KZZS[ XVY XQ QM MVT Mb Q^T PXJZSTPQ ZMPPXO ST ZNMOd
STJ P k WTQTRQXVY V_SSdZ MXVQTN _PTP PQKQXRKSS[` �MVPXWTN Q^T
bMSSM] XVY RMWT bNKYJ TVQ f ]^XR^ RMJZKNTP Q^T ZMXVQTN q¬��KYKXVPQ V_SS KVW Q^TV WTNTbTNTVRTP XQ k
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IQ SXVT {f Q^T R^TR\ q¬�� == >?@@ XJ ZSXTP Q^T O TSXTb Q^KQ
q¬�� XP V_ SS MV Q^T QN_T ZKQ^ Mb Q^T RMVWXQXMVKS ` ¥ M]TgTN f
KQ SXVT � Q^T WTNTbTNTVRT q¬��A qpnB�n� XJ ZSXTP Q^T O TSXTb
Q^KQ q¬�� XP VMQ V_SS k K RMVQNKWXRQXMV ` I RMVPXPQTVR[ R^TR\TN
RKV UVW P_R^ TNNMNP O[ KPPMRXKQXVY TgTN[ ZMXVQTN f l f ] XQ^ K
���}�~ � �� KVW vKYYXVY RKPTP ]^TNT O TSXTbP RMVQNKWXRQ ` uMN
M_N TeKJZST f l CP O TSXTb PTQ RM_SW RMVQKXV VMQ^XVY ªVMQ^ XVY XP
\VM]V KOM_Q l « f hV_SSi ªl XP WTUVXQTS[ V_SS« f hVMQ V_SSi ªl XP
WTUVXQTS[ VMQ V_SS« f MN OMQ^ hV_SSi KVW hVMQ V_SSi ªl RM_SW
OT TXQ^TN« ` IV[ RMWT TSTJ TVQ f MN ���}��f XJZS[ XVY K OTSXTb
Q^KQ RMVQNKWXRQP l CP R_NNTVQ O TSXTb PTQ XP KV TNNMN `

D MQT Q^KQ f ]^XST VMQ NTSTgKVQ bMN Q^T TNNMN KOMgT f Q^T
RMJZKNXPMV KRQXMV KQ SXVT { KSPM XJZSXTP Q^KQ l CP O TSXTb PTQ
P^M_SW RMVQKXV OMQ^ hV_SSi KVW hVMQ V_SSi O TbMNT SXVT {`
�Q^TN] XPT f Q^XP R^TR\ XP ZMXVQSTPP ` a^XP XJZSXTW OTSXTb PTQ
XP _PTb_ S XV K WX�TNTVQ Z XTRT Mb RMWT k
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IQ SXVT � f BBQA��xRS� �¬B¬ WTNTbTNTVRTP BBQ f O_Q KQ SXVT �
Q^T R^TR\ TBBQ XJ ZSXTP BBQ RM_SW OT V_SS ` � XQ^TN Q^T R^TR\ XP
XJZMPPXOST KVW P^M_SW OT WTSTQTW f MN Q^T RMWT ^KP K ZMQTVQXKS
TNNMN KVW P^M_SW OT UeTW ` a^T bMSSM] XVY OTSXTbP KNT XVbTNNTW
MV TKR^ SXVT k
� XVT {k TVQN[ QM U VwS� W�xBS ` I PP_J XVY ]T WM VMQ ^KgT

XVQTNdZNMRTW_NKS XVbMNJ KQXMV f Q^T R^TR\TN PTQP BBQ CP O Td
SXTb PTQ QM h_V\VM]V fi MQ^TN] XPT ]T PTQ XQ QM XQP gKS_T
KQ Q^T RKSSTN `

� XVT � k Q^T R^TR\TN PTQP BBQ CP O TSXTb PTQ QM hVMQ V_SS `i
�XVTP � KVW ( ^KgT VM XJZKRQ MV Q^T OTSXTb PTQ ` �T PK[ K

OTSXTb PTQ XP � ����� ���� ]^TV XQ J MgTP bNMJ MVT KRQXMV
QM KVMQ^TN ` yV Q^ XP RKPT f Q^T O TSXTb PTQ KbQTN SXVT � XP
ZNMZKYKQTW bMN]KNW Q^NM_Y^ SXVTP � KVW ( QM SXVT � `

� XVT � k XJ ZSXTP K O TSXTb PTQ bMN BBQ RMVQKXVXVY OMQ^ hV_SSi
KVW hVMQ V_SS `i ¥M]TgTN f Q^T MVS[ ZKQ^ QM Q^ XP RMVd
WXQXMV ^KP K OTSXTb PTQ Mb hVMQ V_SS fi ]^XR^ RMVQNKWXRQP
Q^T XJZSXTW OTSXTb PTQ `

�T bMNJ KSX�T Q^T bNKJ T]MN\ bMN XVQTNVKS RMVPXPQTVR[ R^TR\d
TNP O TSM] `
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�MVPXPQTVR[ R^TR\TNP KNT WTUVTW O[ UgT Q^ XVYP k

{` a^T N_ ST QTJZSKQT Y `
� ` a^T gKSXW PSMQ XVPQKVRTP bMN Y `
� ` a^T RMWT KRQXMVP Q^KQ XJZS[ OTSXTbP `
( ` a^T N_ STP bMN ^M] OTSXTbP RMJOXVT f XVRS_WXVY Q^T N_STP

bMN RMVQNKWXRQXMVP `
� ` a^T N_ STP bMN O TSXTb ZNMZKYKQXMV `

a^T N_ST QTJZSKQT Y WTQTNJ XVTP ]^KQ ZNMZTNQ[ Q^T R^TR\TN
QTPQP ` a^T R^TR\TN CP L MO XP QM UVW KVW R^TR\ gKSXW PSMQ XVd
PQKVRTP bMN Q^T QTJZSKQT f Y ` uMN TeKJZST f Q^T V_SSdZ MXVQTN
R^TR\TN CP QTJZSKQT XP hWM VMQ WTNTbTNTVRT V_SS Z MXVQTN ���fi
KVW KSS Z MXVQTNP KNT ZMQTVQXKSS[ gKSXW PSMQ XVPQKVRTP bMN ���`
�KR^ PSMQ XVPQKVRT ^KP KV KPPMRXKQTW OTSXTb PTQ ` IQ TKR^ KRd
QXMV f ]T RMVPXWTN ^M] Q^KQ KRQXMV T�TRQP Q^T O TSXTb PTQP bMN
TKR^ PSMQ XVPQKVRT ` uMN Q^T R^TR\TN KOMgT f Xb KV KRQXMV XP K
WTNTbTNTVRT Mb K ZMXVQTN l f Q^T KRQXMV RKV TXQ^TN ª{« PXYVKS
KV TNNMN Xb l CP O TSXTb PTQ RMVQKXVP Q^T O TSXTb hV_SS fi MN ª�« KWW
Q^T OTSXTb hVMQ V_SSi QM l CP O TSXTb PTQ ` yb KV KRQXMV XJZSXTP
K O TSXTb f ]T J_PQ KSPM RMVPXWTN ^M] Q^KQ O TSXTb ZNMZKYKQTP
QM MQ^TN KRQXMVP ` I RMJZKNXPMV f l == >?@@ f ZNMZKYKQTP Q^TO TSXTb Q^KQ l XP hV_SSi QM KSS P_OPTc_TVQ KRQXMVP MV XQP QN_T
ONKVR^ f Q^T O TSXTb Q^KQ l XP hVMQ V_SSi QM KSS P_OPTc_TVQ KRd
QXMVP MV XQP bKSPT ONKVR^ f KVW Q^T OTSXTb Q^KQ l RM_SW OT TXQ^TN
hV_SSi MN hVMQ V_SSi ]^TV Q^TPT ZKQ^P L MXV ` yV YTVTNKS f O Td
SXTbP RKV ZNMZKYKQT bMN]KNW f OKR\]KNW f bNMJ RKSSTN QM RKSSTT f
O TQ]TTV b_VRQXMVP Q^KQ XJZSTJ TVQ Q^T PKJ T KOPQNKRQ XVQTNd
bKRT TXQ^TN ] XQ^XV Q^T PKJ T ZNMYNKJ MN KRNMPP ZNMYNKJ P f MN
QM KV[ MQ^TN Z XTRT Mb ������� ����` �T YXgT K JMNT RMJZSTQT
WXPR_PPXMV Mb NTSKQTW RMWT XV �TRQXMV ( `� `

£MNT bMNJ KSS[f bMN KV[ PSMQ XVPQKVRT Z f ]T WTVMQT XQP O TSXTb
PTQ KP [\ ` a^T V_SS R^TR\TN KPPMRXKQTP TKR^ ZMXVQTN ] ] XQ^
K OTSXTb PTQ [^ Q^KQ RKV QK\T MV Q^T gKS_TP [^ _ `abccd ª]
XP WTUVXQTS[ V_SS« f [^ _ `aefab ccd ª] XP WTUVXQTS[ VMQ V_SS« f
MN [^ _ `abcc g aefab ccd ª] RM_SW OT TXQ^TN V_SS MN VMQ V_SS« `
j[ RMVgTVQXMV KV TJZQ[ OTSXTb PTQ f [^ _ h f J TKVP VMQ^XVY
XP \VM]V KOM_Q ] `

£MPQ KRQXMVP ^KgT VM XJZKRQ MV Q^T R_NNTVQ O TSXTb PTQP
MQ^TN Q^KV ZNMZKYKQXVY Q^TJ bMN]KNW _VKSQTNTW QM Q^T VTeQ
PQKQTJ TVQ ` a^T V_SS R^TR\TN KOMgT ^KW Q]M KRQXMVP Q^KQ
XJZS[ OTSXTbP k WTNTbTNTVRTP KVW RMJZKNXPMVP ` a^TPT KRQXMVP
K�TRQ Q^T O TSXTb PTQ Mb MVT gKSXW PSMQ XVPQKVRT f X `T ` Q^T ZMXVQTN f
] f Q^KQ XP WTNTbTNTVRTW MN RMJZKNTW QM V_SS ` I WTNTbTNTVRT
Mb ZMXVQTN ] XJ ZSXTP Q^T O TSXTb aefab cc ª[^ _ `aefab ccd« KVW
YXgTP KV TNNMN Xb ] CP O TSXTb PTQ RMVQKXVP abcc ªabcc i [^ « `
�MJZKNXPMV XJZSXTP Q]M Q^XVYP ` u XNPQ f ] CP O TSXTb PTQ ZNXMN
QM Q^T RMJZKNXPMV RMVQKXVP OMQ^ V_SS KVW VMQV_SS ª[^ _



� � L:"- L ; �� ):"-
� � ��, � 7 ! ; �� �����!L�� # :,��, ��LLJ

�� #�:,�",�� !J L
8 � �:�� $:: %* +
� � L:"- %L* ; �� /�,�� "��, �"�L ��",�:�
M � � & � � ! ; �� ��� � � 7! #�:,�",�� !J L
O � I�L:"- %L* ; �� /G�, "��,�"�L ��",�:�
E � ! & ! � � ; �� �(�� � ! �:, #�:,�",�� !J L
� � <
� � �:�� !�� %* +

�P � L:"- %L* ;
�� � � & � � � ; �� ��� � � #�:,�",�� !J L
�� � I�L:"- %L* ;
�8 � <
�� � �:�� !�	 %* +
�M � � & � � � ; �� ��� � � #�:,�",�� !J L
�O � I�L:"- %L* ;
�E � ! & ! 3 � ; �� �(�� � ! �:, #�:,�",�� !J L
�� � � & � � M ; �� �(�� � � �:, #�:,�",�� !J L
�� � <

uXY_NT {k I RMVQNXgTW f _PTb_ SdMVS[dbMNdXSS_PQNKQXMV TeKJZST
Mb SM R\P KVW gKNXKOSTP

`ab cc g aefab ccd« ` IV TNNMN XP YXgTV Xb Q^T O TSXTbP KNT \VM]V
JMNT ZNTRXPTS[ ªTNNMN Xb [^ _ `abccd MN [^ _ `aefabccd«« `
�TRMVW f KbQTN Q^T RMVWXQXMVKS f ] XP V_ SS MV Q^T QN_T ZKQ^
ª[^ _ `abccd« f KVW VMQ V_SS MV Q^T bKSPT ª[^ _ `aefabccd« `

�VT RMJZSXRKQXMV ]^TV ZNMZKYKQXVY OTSXTbP XP ]^KQ ^KZd
Z TVP ]^TV WX�TNTVQ ZKQ^P L MXV ` a^T V_SS R^TR\TN QK\TP Q^T
_VXMV Mb KSS O TSXTbP MV Q^T L MXVXVY ZKQ^P ` uMN Q^T UNPQ TeKJ d
ZST f q¬�� CP O TSXTb PTQ XP [^ _ `abccd MV Q^T QN_T ZKQ^ KbQTN
Q^T RMJZKNXPMV q¬�� == >?@@ f [^ _ `aefab ccd MV Q^T bKSPT
ZKQ^ f O_Q O TRMJ TP [^ _ `��� �� � ���� � �d ]^TV Q^T ZKQ^P L MXV
KbQTN SXVT ( `
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a^XP P_OPTRQXMV XSS_PQNKQTP ^M] PQKQXPQXRKS KVKS[ PXP RKV UVW
TNNMNP XV PTQP Mb £I© OTSXTbP ` �T _PT PQKQXPQXRKS KVKS[PXP QM
NKV\ £I© OTSXTb TNNMNP bNMJ JMPQ QM STKPQ ZNMOKOST `

�MVPXWTN Q^T ZNMOSTJ Mb WTQTRQXVY ]^TV K P^KNTW gKNXKO ST
Z XP KRRTPPTW ] XQ^M_Q XQP KPPMRXKQTW SMR\ c ^TSW ` yb ]T \VM]
]^XR^ SMR\P ZNMQTRQ ]^XR^ gKNXKO STP f ]T RKV NTKWXS[ R^TR\
Q^XP N_ST _PXVY PQKQXR KVKS[ PXP ` ¨VbMNQ_VKQTS[f J MPQ P[PQTJ P
WM VMQ PZ TRXb[ hSMR\ � �� ZNMQTRQP gKNXKOST �§� `i ¥M]TgTN f
]T RKV WTNXgT Q^XP PZ TRXURKQXMV bNMJ Q^T RMWT O[ PTTXVY ]^KQ
gKNXKO STP KNT h_P_KSS[i ZNMQTRQTW O[ SMR\P ` yb Z XP KSJ MPQ
KS]K[P ZNMQTRQTW O[ c f XQ J K[ OT ]MNQ^ vKYYXVY RKPTP ]^TNT
XQ XP VMQ `

�MVPXWTN Q^T RMVQNXgTW RMWT TeKJZST XV uXY_NT { ] XQ^ Q]M
P^KNTW gKNXKO STP f ¬ KVW  f Q^KQ J K[ MN J K[ VMQ O T ZNMQTRQTW
O[ K SMR\ o ` ¥ TNT f ¬ XP _PTW bM_N QXJ TP f Q^NTT QXJ TP ] XQ^ o^TSW f KVW MVRT ] XQ^M_Q o ^TSW ` yV RMVQNKPQ f  XP XVWX�TNTVQS[
ZNMQTRQTW ] XQ^ o k VMQ ZNMQTRQTW Q] XRT f KVW ZNMQTRQTW MVRT
XV K ZSK_PXOS[dRMXVRXWTVQKS PXQ_KQXMV ` yVQ_ XQXgTS[f ¬ XP J_R^
JMNT ZSK_PXO S[ ZNMQTRQTW O[ o Q^KV  ` a^XP O TSXTb XP b_NQ^TN
PQNTVYQ^TVTW O[ Q^T bKRQ Q^KQ ¬ XP Q^T MVS[ gKNXKO ST KRRTPPTW
XV Q^T RNXQXRKS PTRQXMV KQ SXVT {{ � TXQ^TN Q^T KRc_XPXQXMV Mb
c XP PZ_NXM_P ªSM R\P J_PQ ZNMQTRQ ��� ��� }��« KVW P^M_SW OT
UeTW f MN Q^T ZNMYNKJJTN OTSXTgTP o ZNMQTRQP ¬ `�_N R^TR\ XVY ZNMOSTJ NTW_RTP QM XVbTNNXVY Xb RMWT ���}�§��
c ZNMQTRQP Z ` yb K _PT Mb gKNXKO ST Z ZNMQTRQTW O[ SMR\ c XJ d
ZSXTW Q^T £¨�a OTSXTb Q^KQ c ZNMQTRQP Z f Q^TV ]T RM_SW R^TR\
Q^T N_ ST KOMgT _PXVY XVQTNVKS RMVPXPQTVR[` ¥M]TgTN f Q^T ZNMd
QTRQTW KRRTPP RM_SW PXJZS[ OT K RMXVRXWTVRT f PXVRT KRRTPPXVY
_VZNMQTRQTW gKNXKOSTP XV RNXQXRKS PTRQXMVP XP ^KNJ STPP ` a^_P f
]T RKV MVS[ XVbTN Q^KQ RMWT � �� OTSXTgT c ZNMQTRQP Z ` �T
RKSS Q^XP Q[Z T Mb O TSXTb K £I© OTSXTb `

¥ M] RKV ]T R^TR\ £I© OTSXTbP¦ yV KSS RKPTP ]T RMVPXWTN
XV Q^XP ZKZTN f Q^T £I© OTSXTb NTW_RTP QM ]^TQ^TN MN VMQ RKVd
WXWKQT PSMQ XVPQKVRTP P^M_SW OT R^TR\TW ] XQ^ K N_ST Y ` uMN
Q^T TeKJZST KOMgT f P^M_SW K YXgTV gKNXKOST ¬ KVW SMR\ o OT
R^TR\TW ] XQ^ Q^T QTJZSKQT hgKNXKO ST ¬ J_PQ O T ZNMQTRQTW O[
SMR\ o¦i IV T�TRQXgT ]K[ QM WTQTNJ XVT Xb P_R^ K £I© OTSXTb
XP Z SK_PXOST XP PXJZS[ QM KRQ MV XQ k R^TR\ Q^T OTSXTb _PXVY XVd
QTNVKS RMVPXPQTVR[ KVW NTRMNW ^M] MbQTV Q^T OTSXTb PKQXPUTW
XQP N_ST gTNP_P YKgT KV TNNMN ` �T RKV _PT Q^TPT RM_VQP QM
NKV\ TNNMNP bNMJ JMPQ QM STKPQ RNTWXOST ªTPPTVQXKSS[ NKV\XVY
Q^T OTSXTb O[ ^M] MbQTV XQ ]KP QN_T gTNP_P XQP VTYKQXMV « ` a^T
JMNT R^TR\P K OTSXTb ZKPPTP f Q^T JMNT RNTWXO ST Q^T ªbT] « g XMd
SKQXMVP Mb XQ KNT f KVW Q^T ^XY^TN Q^TPT TNNMNP KNT NKV\TW ` a^T
^XY^TPQ NKV\TW TNNMNP ] XSS O T Q^MPT ] XQ^ Q^T JMPQ TeKJZSTP
KVW bT]TPQ RM_VQTNdTeKJZSTP f Q^T J XWWST ] XSS O T O TSXTbP g XMd
SKQTW J_R^ JMNT MbQTV f KVW Q^T OMQQMJ TNNMNP ] XSS O T bNMJ
KSJ MPQdKS]K[P gXMSKQTW OTSXTbP ` � ^TV XVPZ TRQXVY NTP_SQP f ]T
RKV PQKNQ KQ Q^T QMZ Mb Q^XP SXPQ KVW ]MN\ M_N ]K[ WM]V _Vd
QXS Q^T VMXPT bNMJ RMXVRXWTVQKS O TSXTbP XP QMM ^XY^ f KQ ]^XR^
ZMXVQ ]T RKV PQMZ `

uMN Q^T RMWT KOMgT f ]T ]M_SW QNTKQ OMQ^ £I© OTSXTbP f
ho ZNMQTRQP ¬i KVW ho ZNMQTRQP  fi KP £¨�a OTSXTbP ` jTbMNT
R^TR\XVY ]^TQ^TN K SMR\ ZNMQTRQP K gKNXKO ST f Q^M_Y^ f ]T J_PQ
UNPQ WTQTNJ XVT ]^TQ^TN Q^T SMR\ XP ^TSW KQ KSS ` jTSXTbP KOM_Q
SMR\P ZNMZKYKQT OMQ^ bMN]KNW KVW OKR\]KNW bNMJ opqr KVW
mnopqr KRQXMVP k opqr sot XJZSXTP K O TSXTb Q^KQ o ]KP VMQ
SMR\TW OTbMNT f O_Q SMR\TW KbQTN]KNWP f KVW mnopqr sot XJZSXTP
K O TSXTb Q^KQ o ]KP SMR\TW OTbMNT f O_Q _VSMR\TW KbQTN]KNWP `
ªIP K PXWTdT�TRQ f Q^ XP R^TR\TN RM_SW RKQR^ WM_OSTdSM R\ KVW
WM_OSTd_VSMR\ TNNMNP `«

¨ PXVY Q^T SMR\ OTSXTb PTQP f ]T RKV Q^TV NTRMNW bMN TKR^
gKNXKOST ª{« ^M] XQ ]KP R^TR\TW ] XQ^ Q^T N_ST ªMVRT bMN TKR^
KRRTPP k bM_N QXJ TP bMN ¬ f Q^NTT bMN  « KVW ª�« ^M] JKV[ QXJ TP
Q^T gKNXKO ST bKXSTW Q^T R^TR\ ` y `T `f Q^T V_JOTN Mb QXJ TP XQ ]KP
KRRTPPTW ]^TNT [ � _ `bace���d ªMVT bMN ¬ f Q]M bMN  « ` �XVRT
¬ XP _P_KSS[ ZNMQTRQTW O[ o f Q^T _VZNMQTRQTW KRRTPP KQ SXVT
{� XP ZNMOKOS[ K gKSXW TNNMN ` �XVRT  ^KP JMNT TNNMNP Q^KV
RMNNTRQ _PTP f ]T ]M_SW _P_KSS[ WXPRKNW XQ ` ª�NMYNKJJTNP KNT
_P_KSS[ NXY^Q ` yb Q^T[ KNT VMQ f Q^TV ]T ^KgT J_R^ OXYYTN
RMVRTNVP Q^KV K bT] RMVR_NNTVR[ O_YP `« £MNT YTVTNKSS[f ]T
_PT Q^T h^[ZMQ^TPXP QTPQ PQKQXPQXRi QM NKV\ TNNMNP OKPTW MV
Q^T NKQXM Mb P_RRTPPb_ S R^TR\P QM TNNMNP ` a^XP PQKQXPQXR bKgMNP
PKJZSTP ] XQ^ JMNT Tg XWTVRT f KVW K ^XY^TN NKQXM Mb TeKJZSTP
QM RM_VQTNdTeKJZSTP ` �T WXPR_PP Q^XP PQKQXPQXR b_NQ^TN XV
�TRQXMV � `

� 	� X��� FG 	 DEGE ¢DE ¢HG 	 G�G 	�D¢D
uMN Q^ XP ZKZTN f Q^T MVS[ £I© OTSXTbP Q^KQ RMVRTNV _P KNT
]^TQ^TN K ZKNQXR_SKN PTQ Mb PSMQ XVPQKVRTP RKV OT R^TR\TW ] XQ^
K N_ ST QTJZSKQT Y ` a^_P f RMVRTZQ_KSS[f K PQKQXPQXRKS R^TR\TN
XP KV XVQTNVKS RMVPXPQTVR[ R^TR\TN ] XQ^ Q^NTT JMWXURKQXMVP k

{` yQ KZZSXTP Q^T R^TR\ QM KSS Z MQTVQXKS PSMQ XVPQKVRT RMJ d
OXVKQXMVP ` y `T `f XQ KPP_J TP Q^KQ KSS RMJOXVKQXMVP KNT
£¨�a OTSXTbP `

� ` yQ XVWXRKQTP ^M] MbQTV K PZ TRXUR PSMQ XVPQKVRT RMJOXd
VKQXMV ]KP R^TR\TW KVW ^M] MbQTV XQ bKXSTW Q^T R^TR\
ªTNNMNP« `

� ` yQ XP K_YJ TVQTW ] XQ^ K b_VRQXMV f ��a f Q^KQ _PTP Q^T
RM_VQ XVbMNJ KQXMV KOMgT QM NKV\ Q^T TNNMNP bNMJ KSS
PSMQ RMJOXVKQXMVP bNMJ JMPQ QM STKPQ ZSK_PXOST `

uMN Q^T SMR\ R^TR\TN KOMgT f Q^ XP ]M_SW J TKV Q^KQ Q^T R^TR\TN
]M_SW RMVPXWTN KSS gKNXKO STdSM R\ ZKXNP ªZ g c« KP gKSXW XVPQKVRTP `
uMN TKR^ ZKXN ªZ g c« f XQ TJ XQP KV TNNMN J TPPKYT KQ TKR^ SMRKQXMV
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uXY_NT � k I PXJZST � ���� TeQTVPXMV Q^KQ vKYP ]^TV ZMXVQTNP
RMJZKNTW QM V_SS KNT WTNTbTNTVRTW `

]^TNT Z ]KP _PTW ] XQ^M_Q SMR\ c ^TSW f KVW K hR^TR\i J TPPKYT
TKR^ QXJ T Z ]KP KRRTPPTW ` uMN Q^T RMWT KOMgT f Q^TNT KNT
Q]M ZMPPXO ST PSMQ RMJOXVKQXMVP f s¬ � ot KVW s � ot` a^T
XVPQKVRT s¬ � ot ^KP bM_N R^TR\ J TPPKYTP ªSXVTP � f {{f {� f
{�« KVW MVT TNNMN ªSXVT {�« ` a^T XVPQKVRT s � ot ^KP Q^NTT
R^TR\ J TPPKYTP ªSXVTP � f � f {�« KVW Q]M TNNMNP ªSXVTP � KVW
{�« `

a^TNT KNT Q]M ZNKRQXRKS WX�TNTVRTP O TQ]TTV XVQTNVKS RMVd
PXPQTVR[ KVW PQKQXPQXRKS R^TR\TNP ` u XNPQ f bMN YMMW NTP_ SQP f
PQKQXPQXRKS KVKS[PXP VTTWP K SKNYT TVM_Y^ PTQ Mb RKPTP ` yV
RMVQNKPQ f KV XVQTNVKS RMVPXPQTVR[ R^TR\TN RKV YXgT WTUVXQXgT
TNNMNP ] XQ^ MVS[ Q]M RMVQNKWXRQMN[ RKPTP ` �TRMVW f QM J K\T
Q^T _VXgTNPT Mb PSMQ XVPQKVRTP JMNT J KVKYTKOST f K PQKQXPQXRKS
R^TR\TN J K[ _PT KV MZQXMVKS ZNTdZNMRTPPXVY ZKPP Q^KQ U SQTNP
Q^T _VXgTNPT Mb ZMPPXO ST PSMQ XVPQKVRTP WM]V QM Q^MPT Q^KQ
KNT KQ STKPQ J MWTNKQTS[ Z SK_PXO ST `

a^XP QTR^VXc_T KZZSXTP QM J KV[ Q[ZTP Mb P[ PQTJ N_STP `
� ^XST XVQTNVKS RMVPXPQTVR[ vKYP KSS RKPTP ]^TNT Q^TNT KNT
RMVvXRQXVY OTSXTbP KP TNNMNP f PQKQXPQXRKS KVKS[PXP RKV OT _PTW
TgTV ]^TV Q^T PTQ Mb R^TR\P KVW TNNMNP XP VMXP[`

� 	� ��� �� ¢� 	����E H��H�� FD
�T ]NXQT M_N KVKS[PTP XV � ���� ªPTT uXY_NT �« f K ^ XY^dSTgTS
PQKQT J KR^XVT ª�£ « SKVY_KYT bMN ]NXQXVY P[PQTJ dPZ TRXUR RMJ d
ZXSTN TeQTVPXMVP �z� ` a^TPT TeQTVPXMVP KNT W[VKJ XRKSS[ SXV\TW
XVQM �� ��f KV TeQTVWTW gTNPXMV Mb Q^T 	D¨ 
qq RMJZXSTN `
IbQTN �� �� QNKVPSKQTP TKR^ XVZ_Q b_VRQXMV XVQM XQP XVQTNVKS
NTZNTPTVQKQXMV f Q^T TeQTVPXMVP KNT KZZSXTW WM]V TKR^ TeTR_d
QXMV ZKQ^ XV Q^KQ b_VRQXMV ` a^T P[PQTJ JTJMX�TP TeQTVPXMV
NTP_ SQP f J K\XVY Q^T KVKS[ PTP _P_KSS[ NM_Y^S[ SXVTKN XV RMWT
STVYQ^ `

� ���� RKV OT gXT]TW KP P[VQKRQXRKSS[ PXJ XSKN QM K h[KRRi
PZ TRXURKQXMV ` a[ZXRKSS[f �£P _PT ZKQQTNVP QM PTKNR^ bMN XVQTNd
TPQXVY PM_NRT RMWT bTKQ_NTP f ]^XR^ RK_PT QNKVPXQXMVP O TQ]TTV
PQKQTP ]^TV J KQR^TW ` �KQQTNVP KNT ]NXQQTV XV KV TeQTVWTW
gTNPXMV Mb Q^T OKPT SKVY_KYT ª	D¨ �«f KVW RKV J KQR^ KSd
J MPQ KNO XQNKN[ SKVY_KYT RMVPQN_RQP P_R^ KP WTRSKNKQXMVP f Ted
ZNTPPXMVP f KVW PQKQTJ TVQP ` �eZNTPPXVY ZKQQTNVP XV Q^T OKPT
SKVY_KYT J K\TP Q^TJ OMQ^ vTeXO ST KVW TKP[ QM _PT f PXVRT
Q^T[ RSMPTS[ J XNNMN Q^T PM_NRT RMVPQN_RQP Q^T[ WTPRNXO T `

a^T P[PQTJ XP WTPRNXO TW XV JMNT WTQKXS TSPT]^TNT �z� `
uMN M_N Z_NZMPTP f Q^T J KXV bTKQ_NTP Mb TeQTVPXMVP KNT Q^KQ
Q^T[ KNT PJ KSS KVW PXJZST � JMPQ NKVYT OTQ]TTV �| KVW
�|| SXVTP Mb RMWT f KVW KNT TKPXS[ ]NXQQTV O[ P[PQTJ XJZSTd
J TVQTNP NKQ^TN Q^KV RMJZXSTN ] NXQTNP ` £ KV[ Mb Q^T TNNMNP ]T
UVW STgTNKYT Q^T bKRQ Q^KQ M_N KVKS[PTP RKV OT KYYNTPPXgTS[
P[PQTJ dPZ TRXUR `

I \T[ bTKQ_NT Mb ^M] ]T XVPZ TRQ TNNMNP XP Q^KQ ]T UNPQ
NKV\ Q^TJ ªNM_Y^S[ « O[ TKPTdMbdWXKYVMPXP KP ]TSS KP SX\TSXd
^MMW Mb bKSPT ZMPXQXgTP ` �_N NKV\XVY RNXQTNXK ZSKRTP SM RKS
TNNMNP MgTN YSMOKS MVTP f TNNMNP Q^KQ PZKV bT] PM_NRT SXVTP MN
RMVWXQXMVKSP MgTN MVTP ] XQ^ J KV[f PTNXM_P TNNMNP MgTN J XVMN
MVTP f TQR ` �T Q^TV XVPZ TRQ TNNMNP PQKNQXVY KQ Q^T QMZ Mb Q^XP
SXPQ KVW ]MN\ M_N ]K[ WM]V ` � ^TV Q^T bKSPT ZMPXQXgT NKQT XP
hQMM ^XY^ fi ]T PQMZ ` a^_P f ]^XST M_N R^TR\TNP NTZMNQ J KV[
TNNMNP f ]T NKNTS[ XVPZ TRQ KSS Mb Q^TJ `

�QKQXR KVKS[ PXP XP PRKSKOST f ZNTRXPT f KVW XJJTWXKQT ` �VRT
Q^T UeTW RMPQ Mb ] NXQXVY KV KVKS[PXP ZKPP XP ZKXW f Q^T KVKSd
[PXP XP K_QMJ KQXR ªPRKSKO XSXQ[ « f XQ RKV PK[ TeKRQS[ ]^KQ UST
KVW SXVT STW QM KV TNNMN KVW ]^[ ªZNTRXPXMV« f KVW XQ WMTP VMQ
NTc_XNT TeTR_QXVY RMWT ªXJJTWXKR[ « ` u_NQ^TN f PQKQXR KVKS[d
PXP UVWP O_YP XV RMWT Q^KQ ������ O T N_V ` a^XP bTKQ_NT XP
XJZMNQKVQ bMN �� RMWT f Q^T O_S\ Mb ]^XR^ NTPXWTP XV WTgXRT
WNXgTNP ` I Q[ZXRKS PXQT ] XSS ^KgT ^KgT STPP Q^KV QTV ªNKQ^TN
Q^KV ^_VWNTWP« Mb Q^T NTc_XNTW WTgXRTP `

� 	� 
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�T ^KgT KZZSXTW M_N TeQTVPXMVP QM �ZTVj�� KVW �XV_e `
a^T O_S\ Mb M_N ]MN\ bMR_PTP MV Q]M �XV_e PVKZP^MQP k h� `( `{i
KVW h� `( `� `i �TNPXMV � `( `{ ]KP NTSTKPTW NM_Y^S[ ]^TV Q^T
UNPQ WNKbQ Mb Q^ XP ZKZTN ]KP ]NXQQTV  � `( `� NM_Y^S[ ]^TV Q^T
UVKS WNKbQ ]KP RMJZSTQTW ` � ^XR^ gTNPXMV ]T R^TR\ XP WTd
QTNJ XVTW O[ ]^XR^ ]KP R_NNTVQ ]^TV Q^T R^TR\TN O TXVY WTd
PRNXO TW ]KP ]NXQQTV ` a^_P f OMQ^ NTZNTPTVQ K ^KNW QTPQ k SXgT
TNNMNP f _V\VM]V _VQXS ]T bM_VW Q^TJ ` �T MRRKPXMVKSS[ PTd
STRQ TeKJZST TNNMNP bNMJ MQ^TN JMNT XVQTNJ TWXKQT PVKZP^MQP f
O_Q ]T J KXV S[ NTZMNQ NTP_ SQP bNMJ NTSTKPTW gTNPXMVP bMN NTd
ZNMW_RXOXSXQ[` u XVKSS[f ]T KSPM KZZS[ PTgTNKS Mb M_N R^TR\TNP
QM �ZTVj�� � `� QM R^TR\ YTVTNKSXQ[`

a^T J KXV RKgTKQ ] XQ^ KSS Mb M_N NTP_SQP XP Q^KQ ]T KNT VMQ
�XV_e MN �ZTVj�� XJZSTJ TVQTNP f KVW RM_SW YTQ bMMSTW O[
PZ_NXM_P RM_ZSXVYP MN VMVdMOgXM_P ]K[P Q^KQ KZZKNTVQ TNNMNP
]TNT RMNNTRQ ` �T ^KgT RM_VQTNTW Q^ XP O[ NTSTKPXVY KSJ MPQ KSS
Mb M_N O_YP QM Q^T J KXV \TNVTS XJZSTJ TVQTNP ` £ KV[ ^KgT
NTP_SQTW XV XJJTWXKQT \TNVTS ZKQR^TP `

a^T VTeQ Q]M PTRQXMVP RMVQXV_T Q^T WXPR_PPXMV Mb J TQ^MWd
MSMY[f WTPRNXO XVY £I© KVW £¨�a OTSXTbP XV JMNT WTQKXS `
a^T NTPQ Mb Q^T ZKZTN TgKS_KQTP Q^T J TQ^MWMSMY[ ] XQ^ RKPT
PQ_WXTP `

� ��E� F�G 	 ���D¢DE��H�
yVQTNVKS RMVPXPQTVR[ UVWP TNNMNP O[ ZNMZKYKQXVY £¨�a OTd
SXTbP XVbTNNTW KQ MVT RMWT SMRKQXMV QM NTSKQTW SMRKQXMVP ` IV[
OTSXTb RMVvXRQ XP KV TNNMN ` �T XVQNMW_RTW XVQTNVKS RMVPXPd
QTVR[ O[ WTPRNXOXVY K V_SS Z MXVQTN R^TR\TN XV �TRQXMV � ` yV
Q^ XP PTRQXMV ]T WTPRNXO T MQ^TN KZZSXRKQXMVP Mb Q^T PKJ T YTVd
TNKS QTR^VXc_T KVW ZNMgXWT K JMNT WTQKXSTW WTPRNXZQXMV Mb
Q^T QTR^VXc_T XQPTSb ` �TRQXMV � KVW �TRQXMV � Q^TV ZNTPTVQ
Q]M RKPT PQ_WXTP Mb _PXVY XQ QM UVW TNNMNP `

aKOST { YXgTP K PTQ Mb TeKJZST c_TPQXMVP Q^KQ RKV OT
KVP]TNTW _PXVY £¨�a OTSXTbP ` uMN TeKJZST f KP WXPR_PPTW XV
�TRQXMV � f ]T RKV _PT RMWT OTSXTbP QM WTQTNJ XVT Xb K ZMXVQTN f l f
XP K \TNVTS ZMXVQTN MN K WKVYTNM_P _PTN ZMXVQTN ` yb l XP WTNTbd
TNTVRTW f Q^T \TNVTS J_PQ O TSXTgT XQ XP K PKbT \TNVTS ZMXVQTN ` yb
XQ ZKPPTP l QM K PZ TRXKS hZKNKVMXWi NM_QXVT f XQ J_PQ O TSXTgT l
XP KV _VPKbT _PTN ZMXVQTN ` yQ XP KV TNNMN Xb l ^KP OMQ^ OTSXTbP `

�MVPXPQTVR[ ] XQ^ XV K PXVYST b_VRQXMV XP Q^T PXJZSTPQ bMNJ
Mb Q^TPT R^TR\TNP k Xb K b_VRQXMV � QNTKQP ZMXVQTN l KP KV _VPKbT
ZMXVQTN MVRT f XQ J_PQ KS]K[P QNTKQ l KP _VPKbT ` �MVPXPQTVR[
R^TR\TNP RKV YM OT[MVW PTSbdRMVPXPQTVR[f Q^M_Y^ ` �MWT RKV
OT YNM_ZTW XVQM Tc_XgKSTVRT RSKPPTP Mb NTSKQTW RMWT Q^KQ J_PQ
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hyP ��� K V_SS Z MXVQTN¦i �l yP VMQ V_SS `
�TRQXMV � l == nmoo� V_SS MV QN_T f VMQdV_SS MV bKSPT `
hyP ��� K WKVYTNM_P _PTN ZMXVQTN¦i l ZKPPTW QM qplQpmB MN qplQxn yP K WKVYTNM_P _PTN ZMXVQTN `
�TRQXMV � �l yP K PKbT P[PQTJ ZMXVQTN `
h£_PQ �� ��� OT _PTW QM R^TR\ �^TR\TW ] XQ^ �� ��� £_PQ KS]K[P _PT �� ��� `
NM_QXVT �	� CP NTQ_NVTW NTP_ SQ¦i
�TRQXMV � `�

D MQ R^TR\TW ] XQ^ �� ��� £_PQ VTgTN _PT �� ��� `

aKOST {k 
_TPQXMVP Q^KQ RKV OT XVbTNNTW _PXVY XVQTNVKS RMVPXPQTVR[` � KV\XVY Q^T NTP_ SQP XP VMQ VTRTPPKN[ OTRK_PT K PXVYST
RMVQNKWXRQTW OTSXTb J_PQ O T KV TNNMN ` I VXRT bTKQ_NT k RMVQNKWXRQXMVP STQ _P R^TR\ RMWT ] XQ^M_Q \VM] XVY XQP RMVQTeQ MN PQKQT `

P^KNT Q^T PKJ T OTSXTb PTQ ` �T RKV Q^TV ZNMZKYKQT O TSXTbP
^TSW XV MVT J TJOTN QM KSS J TJOTNP XV Q^T Tc_XgKSTVRT RSKPP `
a^XP YXgTP _P K ZM]TNb_ S STgTN k K PXVYST SM RKQXMV Q^KQ ^MSWP
K gKSXW £¨�a OTSXTb STQP _P UVW TNNMNP XV KV[ RMWT ]T RKV
ZNMZKYKQT Q^KQ O TSXTb QM ` a^TNTbMNT f ]T ^KgT Q]M ZNXJ KN[
MOL TRQXgTP k ª{« UVWXVY £¨�a OTSXTbP f KVW ª�« NTSKQXVY RMWT `
a^T JMNT OTSXTbP bM_VW f Q^T JMNT KZZSXRKOST Q^T R^TR\TN `
a^T JMNT RMWT ]T RKV NTSKQT f Q^T b_NQ^TN ]T RKV ZNMZKYKQT
O TSXTbP f KVW Q^_P Q^T JMNT SX\TS[ XQ XP ]T ] XSS UVW KQ STKPQ MVT
SMRKQXMV Q^KQ ^MSWP K gKSXW £¨�a OTSXTb ` �T WXPR_PP TKR^ Mb
Q^TPT Q]M MOL TRQXgTP ONXTv[ OTSM] `

� 	� ��
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D
�T XVbTN £¨�a OTSXTbP XV Q]M ]K[P k ª{« WXNTRQ MOPTNgKQXMV
KVW ª�« XJZSXTW ZNTd KVW ZMPQdRMVWXQXMVP ` � XNTRQ MOPTNgKd
QXMV _PTP PQKVWKNW RMJZXSTN KVKS[PTP QM RMJZ_QT ]^KQ RMWT
���� O TSXTgT O[ QNKR\XVY KRQXMVP Q^KQ NTgTKS RMWT PQKQT ` a^T
V_SSdZ MXVQTN R^TR\TN WTPRNXO TW XV �TRQXMV � f bMN TeKJZST f RKV
_PT Q]M WXNTRQ MOPTNgKQXMVP k PTQQXVY K ZMXVQTN l QM V_SS f KVW
R^TR\XVY Xb l XP V_SS ` a^T UNPQ XP KV TeZSXRXQ PQKQT R^KVYT f
]^XST Q^T PTRMVW XP KV MOPTNgKQXMV Mb PQKQT ` I bQTN R^KVYXVY
PQKQT f Q^T ZNMYNKJJTN J_PQ O TSXTgT Q^T R^KVYTP QMM\ T�TRQ `
�XJ XSKNS[f KbQTN MOPTNg XVY PQKQT f Q^T ZNMYNKJJTN J_PQ O Td
SXTgT Q^T MOPTNgKQXMV XP QN_T ` DMQT Q^KQ O TSXTbP XVbTNNTW bNMJ
WXNTRQ MOPTNgKQXMV KNT gKSXWKQTW XV Q^KQ ]T RKV RMJZ_QT Q^TXN
QN_Q^ M_NPTSgTP `

a^T PTRMVW JTQ^MW Mb XVbTNNXVY OTSXTbP XP OKPTW MV Q^T
bKRQ Q^KQ J KV[ KRQXMVP XV RMWT ^KgT ZNTd KVW ZMPQdRMVWXQXMVP `
uMN TeKJZST f WXgXPXMV O[ � XJ ZSXTP K O TSXTb Q^KQ � XP VMVd�TNM f
KVW WTKSSM RKQXMV Mb K ZMXVQTN f l f XJZSXTP K O TSXTb Q^KQ XQ ]KP
W[VKJ XRKSS[ KSSM RKQTW ªZNTdRMVWXQXMV« KVW ] XSS VMQ O T _PTW
KbQTN Q^T WTKSSM RKQXMV ªZMPQdRMVWXQXMV « ` yb ]T b_NQ^TN KPP_J T
Q^KQ RMWT XVQTVWP QM WM _PTb_ S ]MN\ f ]T RKV XVbTN Q^KQ RMWT
OTSXTgTP Q^KQ KRQXMVP KNT VMQ NTW_VWKVQ ` yV �TRQXMV � ]T MOd
PTNgTW Q^KQ K R^TR\ Mb l KYKXVPQ V_SS XJZSXTP K O TSXTb Q^KQ Q^T
R^TR\ ]KP VMQ PZ_NXM_P ` �XJ XSKNS[f K J_QKQXMV P_R^ KP PTQQXVY
l QM � XJ ZSXTP K O TSXTb Q^KQ l RM_SW ^KgT OTTV WX�TNTVQ bNMJ
� ` I P �TRQXMV � KVW �TRQXMV � WTJMVPQNKQT f v KYYXVY P_R^ NTd
W_VWKVRXTP ZMXVQP M_Q ]^TNT ZNMYNKJJTNP KNT RMVb_PTW KVW
^TVRT ^KgT J KWT TNNMNP `
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�MWT RKV OT NTSKQTW OMQ^ KQ KV XJZSTJ TVQKQXMV STgTS f ]^TV
Q^TNT XP KV TeTR_QXMV ZKQ^ bNMJ KRQXMV � QM KRQXMV � f MN KQ
KV KOPQNKRQXMV STgTS f ]^TV � KVW � KNT NTSKQTW O[ K RMJ d
JMV XVQTNbKRT KOPQNKRQXMV MN MQ^TN PTJ KVQXR OM_VWKN[` �T
RMVPXWTN TKR^ OTSM] `

'��� *�%���� � ���%���������� � IV TeTR_QXMV ZKQ^
bNMJ � QM � KSSM] P _P QM RNMPPdR^TR\ � CP O TSXTbP ] XQ^ � CP f Q[Zd
XRKSS[ _PXVY PQKVWKNW RMJZXSTN KVKS[PXP ` yV KWWXQXMV QM MOgXd
M_P O TSXTbP KOM_Q P^KNTW WKQK f ]T RKV KSPM RNMPPdR^TR\ Q^TXN

KPP_J TW TeTR_QXMV RMVQTeQ KVW bK_SQ J MWTSP ` uMN TeKJZST f
Xb � RKSSP � f � _P_KSS[ XV^TNXQP � CP bK_ SQ J MWTS k Xb � R^TR\P � ee
bMN bKXS_NT f � J_PQ KP ]TSS ª� J_PQ OT KQ STKPQ KP RKNTb_ S KP
� « ` �MVgTNPTS[f � XV^TNXQP Q^T bK_ SQP Mb � k Xb � RKV bKXS f � RKV
KP ]TSS `

'��� *�%���� �� ��*���%� yb � KVW � KNT XJZSTJ TVd
QKQXMVP Mb Q^T PKJ T KOPQNKRQ NM_QXVT f XVQTNbKRT f MN KOPQNKRQ
WKQK Q[ZT f ]T RKV RNMPPdR^TR\ KV[ OTSXTbP Q^KQ Q^ XP NTSKQXMVd
P^ XZ XJZSXTP `

yb � KVW � XJ ZSTJ TVQ Q^T PKJ T XVQTNbKRT f Q^T[ J_PQ KPd
P_J T Q^T PKJ T TeTR_QXMV RMVQTeQ KVW bK_SQ J MWTS ` yV KWd
WXQXMV f Q^T[ J_PQ KSPM ^KgT Q^T PKJ T KNY_J TVQ NTPQNXRQXMVP f
ZNMW_RT Q^T PKJ T TNNMN O T^KgXMN f TQR ` �eKJZST RMVQNKWXRd
QXMVP XV Q^TPT RKQTYMNXTP XVRS_WT k � Te XQP ] XQ^ XVQTNN_ZQP
WXPKO STW f � ] XQ^ Q^TJ TVKOSTW  � R^TR\P XQP UNPQ KNY_J TVQ
] KYKXVPQ V_SS f � WTNTbTNTVRTP ] WXNTRQS[  � NTQ_NVP ZMPXQXgT
XVQTYTNP QM PXYVKS TNNMNP f � NTQ_NVP VTYKQXgT XVQTYTNP ` �T RKV
TgTV ZTNbMNJ R^TR\P KRNMPP ZNMYNKJ P f P_R^ KP R^TR\XVY Q^KQ
WX�TNTVQ ¨VXe XJZSTJ TVQKQXMVP Mb ���y� P[ PQTJ RKSSP ^KgT
Q^T PKJ T KNY_J TVQ R^TR\P KVW NTQ_NV Q^T PKJ T TNNMN RMWTP `
u XVKSS[f Xb � KVW � KNT Tc_XgKSTVQ f Q^ XP XJZSXTP ]T RKV KSPM
ªP[JJTQNXRKSS[ « RNMPPdR^TR\ Q^T WX�TNTVQ ZXTRTP Mb RMWT Q^KQ
_PT � KYKXVPQ Q^MPT Q^KQ _PT � `

¥ M] RKV ]T QTSS ]^TV ]T RKV NTSKQT RMWT KQ KV KOPQNKRQ
STgTS¦ �VT ]K[f Mb RM_NPT f XP O[ WXgXVT XVQTNgTVQXMV k Xb ]T
\VM] � KVW � KNT Q^T PKJ T f ]T RKV RNMPPdR^TR\ Q^TJ ` �KR\d
XVY Q^XP \VM] STWYT f ]T J_PQ UVW Q^TPT NTSKQXMVP^XZP K_QMd
J KQXRKSS[` �VT PXJZST QTR^VXc_T XP QM NTSKQT Q^T PKJ T NM_QXVT
QM XQPTSb Q^NM_Y^ QXJ T KRNMPP WX�TNTVQ gTNPXMVP ` �VRT Q^T XJ d
ZSTJ TVQKQXMV OTRMJ TP PQKO ST f ]T RKV R^TR\ Q^KQ KV[ JMWXd
URKQXMVP WM VMQ g XMSKQT XVgKNXKVQP XJZSXTW O[ Q^T MSW RMWT `
IVMQ^TN ]K[ QM NTSKQT RMWT XP QM TeZSMXQ RMJJMV XWXMJ P Q^KQ
XJZS[ Q^KQ Q]M XJZSTJ TVQKQXMVP ZNMgXWT Q^T PKJ T KOPQNKRQ
XVQTNbKRT ` I RMJJMV XWXMJ XP Q^KQ NM_QXVTP ]^MPT KWWNTPPTP
KNT KPPXYVTW QM Q^T PKJ T b_VRQXMV ZMXVQTN MN ZKPPTW KP KNd
Y_J TVQP QM Q^T PKJ T b_VRQXMV QTVW QM XJZSTJ TVQ Q^T PKJ T
KOPQNKRQ XVQTNbKRT ` �_N JMPQ XJZMNQKVQ _PT Mb Q^ XP QNXR\ XP QM
RNMPPdR^TR\ Q^T J KV[ XJZSTJ TVQKQXMVP Mb Q^T PKJ T XVQTNbKRT
] XQ^ XV K PXVYST �� f P_R^ KP WX�TNTVQ U ST P[PQTJ P Q^KQ TeZMNQ
Q^T PKJ T gXNQ_KS U ST XVQTNbKRT QM Q^T ^MPQ �� KVW WX�TNTVQ
WTg XRT WNXgTNP Q^KQ KSS XJZSTJ TVQ KV XVQTNN_ZQ ^KVWSTN ªPTT
�TRQXMV �« `

� �EGE ¢DE ¢HG 	 G�G 	�D ¢D
�QKQXPQXRKS R^TR\TNP UVW TNNMNP XV £I© OTSXTbP ` a^T[ _PT PQKd
QXPQXRKS KVKS[PXP QM U SQTN M_Q RMXVRXWTVRTP bNMJ £I© OTSXTbP
O[ MOPTNg XVY Q[ZXRKS O T^KgXMN MgTN J KV[ TeKJZSTP `

�T PMNQ Q^T TNNMNP bNMJ PQKQXPQXRKS KVKS[PXP O[ Q^TXN NKV\d
XVY KRRMNWXVY QM Q^T � PQKQXPQXR bMN ZNMZMNQXMVP �{( � k

� �� � �� � ���� � �  ��! ��  " �# � �  ���
]^TNT a XP Q^T ZMZ_SKQXMV PX�T ªQ^T V_JOTN Mb R^TR\P« f �



Q^T V_JOTN Mb RM_VQTN TeKJZSTP ªTNNMNP« f � Q^T V_JOTN Mb
TeKJZSTP ªP_RRTPPb_ S R^TR\P k a � �« f ]  Q^T ZNMOKOXSXQ[ Mb
Q^T TeKJZSTP KVW ª{ � ]  « Q^T ZNMOKOXSXQ[ Mb Q^T RM_VQTNd
TeKJZSTP ` a^XP PQKQXPQXR J TKP_NTP Q^T V_JOTN Mb PQKVWKNW
TNNMNP K]K[ Q^T MOPTNgTW NKQXM XP bNMJ KV TeZTRQTW NKQXM `
�T Q[ZXRKSS[ KPP_J T K NKVWMJ WXPQNXO_QXMV ] XQ^ ZNMOKOXSXQ[
]  _ | �z ` a^T NKV\XVY f � f XVRNTKPTP KP a YNM] P KVW Q^T V_J d
OTN Mb RM_VQTNdTeKJZSTP WTRNTKPTP ` yVQ_XQXgTS[f Q^T ZNMOKOXSd
XQ[ Mb KV MOPTNgTW NTP_ SQ KSPM XVRNTKPTP ] XQ^ Q^T V_JOTN Mb
PKJZSTP ` uMN Q^T Z_NZMPTP Mb O_Y UVWXVY f Z TNbTRQ UQP KNT
NTSKQXgTS[ _VXVQTNTPQXVY ` �NNMN RKPTP NTPXWT ]^TNT Q^TNT KNT
KQ STKPQ PMJ T V_JOTN Mb RM_VQTNdTeKJZSTP ` 	 XgTV TVM_Y^
PKJZSTP f WTNXgKQXMV RKV XVbTN K ] XWT NKVYT Mb N_ST XVPQKVRTP `
aKOST � YXgTP K PTQ Mb TeKJZST c_TPQXMVP Q^KQ RKV OT KVd
P]TNTW _PXVY PQKQXPQXRKS R^TR\TNP `

a^TNT KNT K RM_ZST Mb Q^ XVYP QM VMQT KOM_Q Q^XP NKV\d
XVY KZZNMKR^ ` uXNPQ f XQ RKV OT K_YJ TVQTW ] XQ^ KWWXQXMVKS
bTKQ_NTP ` �VT _PTb_ S KWWXQXMV XP RMWT QN_PQ]MNQ^XVTPP k RMWT
] XQ^ bT] TNNMNP XP J MNT NTSXKOST bMN TeKJZSTP Mb RMNNTRQ ZNKRd
QXRT Q^KV RMWT ] XQ^ J KV[`

�TRMVW f XQ ^KP KV XVQTNTPQXVY XVgTNPXMV ZNMZTNQ[` yb � ª� g� «
NKV\P XVPQKVRTP Q^KQ PKQXPb[ K QTJZSKQT Y f Q^TV XQ XP RMJ d
JMVS[ _PTb_ S QM KSPM NKV\ � ª� g� � � « f ]^XR^ RMJZ_QTP �Y `
�bQTV f Xb QTJZSKQT Y XP _PTb_ S f XQP VTYKQXMV �Y XP _PTb_S KP
]TSS ` �T RKSS Q^ XP Q^T }�§���� � �}��}� ��`

a^XNW f PQKQXPQXRKS KVKS[ PXP f SX\T XVQTNVKS RMVPXPQTVR[f RKV
TeZSMXQ Q^T VMVdPZ_NXM_P ZNXVRXZST ` £ KV[ ZNMZTNQXTP J_PQ
O T QN_T bMN KQ STKPQ MVT TSTJ TVQ k K SM R\ J_PQ ZNMQTRQ PMJ T
gKNXKO ST MN NM_QXVT  K PTR_NXQ[ R^TR\ J_PQ ZNMQTRQ PMJ T PTVd
PXQXgT KRQXMV ` uMN P_R^ RKPTP f KV TJZQ[ QTJZSKQT PSMQ PXYVKSP
K WTNXgKQXMV TNNMN ` uMN TeKJZST f Xb Q^T SMR\ R^TR\TN XV �TRd
QXMV � `� UVWP Q^KQ K SMR\ o ^KP VM gKNXKO ST R P_R^ Q^KQ Q^T
NKQXM Mb R^TR\P QM TNNMNP bMN so � R t YXgTP KV KRRTZQKOST NKV\
ª� ª���� � g ���� � � ���e� �«« f Q^TV ]T \VM] Q^TNT XP K ZNMOd
STJ k TXQ^TN M_N KVKS[PXP WMTP VMQ _VWTNPQKVW SMR\ OXVWXVYP f
MN Q^T ZNMYNKJ ^KP K PTNXM_P PTQ Mb TNNMNP ` yV YTVTNKS f Q^ XP
XWTK RKV OT QNXgXKSS[ KZZSXTW QM Q^T PQKQXPQXRKS KVKS[PXP Mb
KV[ ZNMZTNQ[ Q^KQ J_PQ ^KgT KQ STKPQ MVT J TJOTN ` yV PMJ T
RKPTP f ]T RKV KSPM _PT XQ QM XJJTWXKQTS[ ZNMJMQT K £I© OTd
SXTb QM K £¨�a OTSXTb ] XQ^M_Q KV[ PQKQXPQXRKS KVKS[PXP ` uMN
TeKJZST f K RNXQXRKS PTRQXMV Q^KQ MVS[ KRRTPPTP K PXVYST P^KNTW
gKNXKO ST XJZSXTP Q^KQ Q^T RMWT J_PQ O TSXTgT Q^KQ Q^T gKNXKO ST
XP ZNMQTRQTW O[ Q^T RNXQXRKS PTRQXMV CP SM R\ `

� 	� �G�  	¢�� ��¢D�
�VT RMVRTNV ]^TV WTRXWXVY Xb £I© OTSXTbP KNT QN_T XP VMXPT
bNMJ OMQ^ RMXVRXWTVRTP KVW XJZTNbTRQ KVKS[PXP ` a^TNT KNT
Q^NTT \T[ bTKQ_NTP ]T _PT QM RM_VQTN P_R^ VMXPT k SKNYT PKJ d
ZSTP f NKV\XVY TNNMN J TPPKYTP f KVW ^_J KVdSTgTS MZ TNKQXMVP `

u XNPQ f ]T RKV TKPXS[ YKQ^TN SKNYT NTZNTPTVQKQXgT PTQP Mb
O T^KgXMNKS PKJZSTP O[ OKPXVY M_N KZZNMKR^ MV PQKQXR KVKS[d
PXP f ]^XR^ KSSM] P _P QM TeKJ XVT KSS ZKQ^P ` � ^XST Q^TPT ZKQ^P
KNT XV^TNTVQS[ VMXP[f Q^TNT KNT PM J KV[ Q^KQ ]T RKV WTNXgT
J KV[ ZKQQTNVP KVW MVS[ _PT Q^T JMPQ ZNMJ XPXVY RKVWXWKQTP `

�TRMVW f ]T RKV RM_VQTN VMXPT XV M_N TNNMN J TPPKYTP O[
_PXVY Q^T � PQKQXPQXR gKS_T QM NKV\ TNNMNP bNMJ JMPQ QM STKPQ
RNTWXO ST ` �T RKV Q^TV XVPZ TRQ Q^TPT TNNMNP KVW PQMZ M_N
PTKNR^ MVRT Q^T bKSPT ZMPXQXgT NKQT XP WTTJ TW QMM ^XY^ ` a^XP
PQTZ XP XV PMJ T PTVPT Q^T JMPQ RN_RXKS ` I VKXgT _PT Mb Q^T �
PQKQXPQXR ]M_SW OT QM _PT XQ QM NKV\ OTSXTbP NKQ^TN Q^KV TNNMNP `
�_N XV XQXKS KZZNMKR^ WXW L _PQ Q^KQ k ]T PTSTRQTW K Q^NTP^MSW f f
RKSR_ SKQTW � bMN TKR^ OTSXTb f KVW QNTKQTW Q^MPT O TSXTbP KOMgT
Q^T Q^NTP^MSW KP £¨�a OTSXTbP ` �T Q^TV R^TR\TW N_ STP _PXVY
Q^TPT O TSXTbP KVW Q^NT] KSS Mb Q^T NTP_SQKVQ TNNMNP XV Q^T PKJ T
ZMMS ` a^T ZNMOSTJ ] XQ^ Q^ XP KZZNMKR^ XP XQP PTVPXQXgXQ[ QM f CP

gKS_T ` yb f XP QMM SM] f ]T WNM]V XV bKSPT ZMPXQXgTP ` yb XQ XP QMM
^XY^ f ]T WM VMQ UVW KV[Q^XVY XVQTNTPQXVY ` ¥M]TgTN f NKV\XVY
TNNMN J TPPKYTP NKQ^TN Q^KV OTSXTbP RMJZSTQTS[ KgMXWP Q^TPT
ZNMOSTJ P k ]T RKV PQKNQ XVPZ TRQXVY KQ Q^T QMZ ]^TNT Q^T JMPQ
TeQNTJ T RKPTP KNT ªKVW Q^_P Q^T bKSPT ZMPXQXgT NKQT XP SM]TPQ« `
D MXPT ] XSS XVRNTKPT PQTKWXS[ KP ]T YM WM]V Q^T SXPQ ` � ^TV
XQ XP QMM ^XY^ f ]T PQMZ ` �] XQR^ XVY QM Q^ XP KZZNMKR^ J KWT K
VMQKOST WX�TNTVRT XV O_XSWXVY T�TRQXgT R^TR\TNP `

u XVKSS[f M_N KVKS[PTP KNT KSPM KXWTW O[ Q^T bKRQ Q^KQ RMWT
J_PQ O T _VWTNPQMMW O[ ^_J KVP ` yJZMNQKVQ MZTNKQXMVP KNT
_P_KSS[ YXbQTW ] XQ^ K PZ TRXKS b_VRQXMV RKSS f PTQ Mb WKQK Q[ZTP f
KVW TgTV PZ TRXUR VKJ XVY RMVgTVQXMVP ` yV bKRQ f ]T RKV RMJ d
JMVS[ _PT Q^TPT ������ �� ��}� ���}��� QM R_ SS M_Q Q^T JMPQ
TKPXS[ _VWTNPQMMW NTP_SQP ªT `Y `f ]^TV WTNXgXVY ZKXNTW b_VRd
QXMVP QM YXgT ZNXMNXQ[ QM ZKXNP ] XQ^ Q^T P_OPQNXVYP hopqr fihmnopqri f h¬q�mx�S fi h�SoS¬wSi f TQR `« �T WXPR_PP Q^ XP b_Nd
Q^TN O TSM] `

� 	� �GE��E D�H¢	HGE ¢��D

����� �� ��}� ���}��� KNT bTKQ_NTP WTPXYVTW QM RMJJ_VXRKQT
XVQTVQ QM MQ^TN ZNMYNKJJTNP KVW XWXMJ P Q^KQ XJZSXRXQS[ WTd
VMQT NTPQNXRQXMVP KVW RMVQTeQ ` jTRK_PT Q^T[ KNT TVRMWTW
WXNTRQS[ XV ZNMYNKJ QTeQ f TeQTVPXMVP RKV TKPXS[ KRRTPP Q^TJ
QM WTQTNJ XVT ]^TNT KVW ]^KQ QM R^TR\ f KP ]TSS KP ]^KQ RMVd
WXQXMVP ^MSW KQ gKNXM_P ZMXVQP XV Q^T RMWT ` �TgTNKYXVY Q^TPT
TVRMWXVYP J K\TP M_N KZZNMKR^ JMNT NMO_PQ Q^KV Xb XQ NTd
c_ XNTW Q^KQ ZNMYNKJJTNP ]NXQT PZ TRXURKQXMVP MN KVVMQKQT
Q^TXN RMWT f PXVRT XV ZNKRQXRT f XQ XP KV TgTVQ ]MNQ^ NTJ KN\XVY
]^TV Q^T[ WM ` �QKQXPQXRKS KVKS[PXP R^TR\P ªKVW XV PMJ T RKPTP
XVQTNVKS RMVPXPQTVR[ R^TR\P« STgTNKYT SKQTVQ PZ TRXURKQXMVP QM
U SQTN NTP_SQP KVW QM P_ZZNTPP bKSPT ZMPXQXgTP `

a^T JMPQ ZNXJ XQXgT SKQTVQ PZ TRXURKQXMVP KNT VKJ XVY RMVd
gTVQXMVP ` uKJ XSXKN P_OPQNXVYP XVRS_WT hSMR\ fi h_VSMR\ fi hKSd
SM R fi hbNTT fi hNTSTKPT fi hKPPTNQ fi hbKQKS fi hZKVXR fi hPZ Si ªQM
J KVXZ_SKQT XVQTNN_ZQ STgTSP« f hP[P i ªQM PXYVKS P[PQTJ RKSSP« f
h XVQNi ªQM vKY XVQTNN_ZQ ^KVWSTNP« f hONTSPTi ªQM NTSTKPT O_�TN
RKR^T OSMR\P« f KVW hXMRQSi ªKP KV KVVMQKQXMV bMN O_YY[ RMWT« `
�_N PQKQXPQXRKS KVKS[PXP ZKPPTP _PT Q^TPT KP K_e XSXKN[ XVbMNd
J KQXMV ]^TV vKYYXVY ZMQTVQXKSS[ XVQTNTPQXVY b_VRQXMVP `

IQ K PSXY^QS[ ^ XY^TNdSTgTS f J MPQ RMWT ^KP RNMPPdR_QQXVY
XWXMJ P Q^KQ TVRMWT J TKVXVY ` uMN TeKJZST f TNNMN ZKQ^P KNT
RMJJMVS[ PXYVKSTW ] XQ^ Q^T NTQ_NV Mb K V_SS Z MXVQTN MN K VTYd
KQXgT ªMN ZMPXQXgT« XVQTYTN ` a^TPT KVVMQKQXMVP KSSM] R^TR\d
TNP QM WTQTRQ bKXS_NT ZKQ^P KQ RKSSTNP f KVW TNNMN ZKQ^P ] XQ^ XV
RKSSTTP `

�MWT XP KSPM XVQTNSKRTW ] XQ^ TeTR_QKOST PZ TRXURKQXMVP `
uMN TeKJZST f WTO_YYXVY KPPTNQXMVP ZNTRXPTS[ PQKQT ]^KQ RMVd
WXQXMVP J_PQ ^MSW ]^TV K NM_QXVT N_VP ` IVMQ^TN TeKJZST XP
NM_QXVTP P_R^ KP �?� XV �XV_e KVW l¬nxq XV j�� ` a^TPT RKSSP
PTNgT KP ZNTRXPT KVVMQKQXMVP J KN\XVY ]^XR^ ZKQ^P RKVVMQ O T
TeTR_QTW ªPXVRT Q^T J KR^XVT ] XSS ^KgT NTOMMQTW KbQTN TXQ^TN
RKSS« ` �_N R^TR\TNP _PT Q^TJ QM P_ZZNTPP TNNMN J TPPKYTP MV
P_R^ ZKQ^P `

u XVKSS[f PZ TRXURKQXMVP RKV OT RMJZSTQTS[ QNKVPZKNTVQ O_Q
P^KNTW KRNMPP KSS RMWT XV K YXgTV WMJ KXV ` �eKJZSTP XVRS_WT
Q^T ZMZ_SKN N_ STP Q^KQ V_SS Z MXVQTNP P^M_SW VMQ O T WTNTbTNd
TVRTW KVW Q^KQ RXNR_SKN SM R\XVY XP OKW ` I RMJZXSTN TeQTVPXMV
RKV WXNTRQS[ TVRMWT Q^XP XVbMNJ KQXMV `

� ��E� F�G 	 ¡ 		 ���D¢DE��H�
a^T VTeQ bM_N PTRQXMVP KNT RKPT PQ_WXTP TgKS_KQXVY M_N KZd
ZNMKR^ k Q^ XP PTRQXMV KVW Q^T VTeQ bMR_P MV XVQTNVKS RMVd
PXPQTVR[f ]^XST �TRQXMV � KVW �TRQXMV z bMR_P MV PQKQXPQXRKS
KVKS[PXP `



����%��� �� � �����%�� �� � ���� %����� �� �
h�MTP SMR\ �
� ZNMQTRQ � ��¦i ¨PTP Mb R ZNMQTRQTW O[ o ¨ PTP Mb R
h£_PQ ��� OT ZKXNTW ] XQ^ �	�¦i ZKQ^P ] XQ^ ¬ KVW  ZKXNTW ZKQ^P ] XQ^ ¬h�KV NM_QXVT �	� bKXS¦i � TP_ SQ Mb � R^TR\TW OTbMNT _PT � TP_ SQ Mb � _PTW
h�MTP PTR_NXQ[ R^TR\ � 
� ZNMQTRQ ���¦i Q R^TR\TW OTbMNT V V
h�MTP ��� NTgTNPT �	�¦i �NNMN ZKQ^P ] XQ^ ¬ KVW  ZKXNTW �NNMN ZKQ^P ] XQ^ ¬h£_PQ ��� OT RKSSTW ] XQ^ XVQTNN_ZQP
WXPKOSTW¦i ¬ RKSSTW ] XQ^ XVQTNN_ZQP WXPKO STW ¬ RKSSTW

aKOST � k aTJZSKQTP WTNXgKOST ] XQ^ PQKQXPQXRKS KVKS[PXP  Q^T PQKQXPQXRKS J TQ^MWP KNT VTRTPPKN[ QM RM_VQTN RMXVRXWTVQKS RM_ZSXVYP `
a^TPT ]TNT NKV\TW _PXVY � ª� g� « ` I RMJJMVS[ _PTb_ S QNXR\ XP QM _PT � ª� g� � � « QM WTNXgT �Y `

a^XP PTRQXMV XJZSTJ TVQP K YTVTNKSX�TW gTNPXMV Mb Q^T XVd
QTNVKS RMVPXPQTVR[ R^TR\TN XV �TRQXMV � ` yQ UVWP ZMXVQTN TNd
NMNP O[ vKYYXVY Q^NTT Q[ZTP Mb RMVQNKWXRQMN[ MN NTW_VWKVQ
OTSXTbP k

{` �^TR\dQ^TVd_PT k K ZMXVQTN l O TSXTgTW QM OT V_SS XP P_Od
PTc_TVQS[ WTNTbTNTVRTW `

� ` ¨ PTdQ^TVdR^TR\ k K ZMXVQTN l XP WTNTbTNTVRTW O_Q P_Od
PTc_TVQS[ R^TR\TW KYKXVPQ V_SS ` D MQT Q^KQ Q^XP XP MV S[
KV TNNMN Xb VM MQ^TN ZKQ^ STKWXVY QM Q^T R^TR\ ^KP Q^T
MZZMPXQT O TSXTb Q^KQ l XP V_SS `

� ` � TW_VWKVQ R^TR\P k K ZMXVQTN \VM]V QM OT V_SS MN \VM]V
QM OT VMQ V_SS XP P_OPTc_TVQS[ R^TR\TW KYKXVPQ V_SS ªMN
VMQ V_SS« ` I P KOMgT f KSS ZKQ^P STKWXVY QM Q^T R^TR\
J_PQ ^KgT Q^T PKJ T \VM]V gKS_T Mb l `

�^TR\dQ^TVd_PT KVW _PTdQ^TVdR^TR\ gXMSKQT Q^T N_ ST hWM VMQ
WTNTbTNTVRT K V_SS Z MXVQTN ���`i a^T[ QTVW QM OT ^KNW
TNNMNP Q^KQ RK_PT P[PQTJ RNKP^TP ` � TW_VWKVQ R^TR\P g XMSKQT
Q^T N_ST hWM VMQ QTPQ K ZMXVQTN ��� ]^MPT gKS_T XP \VM]V `i
� ^XST gXMSKQXMVP WM VMQ RK_PT RNKP^TP WXNTRQS[f Q^T[ RKV vKY
ZSKRTP ]^TNT ZNMYNKJJTNP KNT RMVb_PTW `

�MVRTZQ_KSS[f KP WTPRNXO TW TKNSXTN XV Q^T ZKZTN f Q^T R^TR\TN
KPPMRXKQTP K O TSXTb PTQ ] XQ^ TKR^ ZMXVQTN l ` a^T OTSXTbP XV
Q^T SXPQ RKV OT MVT MN JMNT Mb k ª{« abcc f ª�« ������� �f MN ª�«
_V\VM]V ªQ^T TJZQ[ SXPQ « ` a^T R^TR\TN N_STP KNT PQNKXY^Qd
bMN]KNW k

{` I WTNTbTNTVRT Mb ZMXVQTN l KWWP Q^T OTSXTb ������� � QM
l CP O TSXTb PTQ ` yQ XP KV TNNMN Xb Q^T O TSXTb PTQ RMVQKXVTW
abcc `

� ` I ZMXVQTN R^TR\TW KYKXVPQ V_SS ªMN VMVdV_SS« XJZSXTP
Q]M OTSXTbP ` u XNPQ f XQ ZNMZKYKQTP OKR\]KNWP Q^T OTSXTb
Q^KQ Q^T ZMXVQTN CP gKS_T XP _V\VM]V ªX `T `f XQ RM_SW OT
TXQ^TN V_SS MN VMQ V_SS« ` a^T R^TR\TN vKYP KV TNNMN Xb
] XP \VM]V QM ^KgT K JMNT ZNTRXPT O TSXTb ` �TRMVW f Q^T
R^TR\ ZNMZKYKQTP bMN]KNW Q^T OTSXTb Q^KQ l XP V_SS MV
Q^T QN_T ZKQ^ KVW VMVdV_SS MV Q^T bKSPT ZKQ^ `

uMN PXJZSXRXQ[f ]T XJZSTJ TVQTW TKR^ TNNMN Q[ZT _PXVY K WXbd
bTNTVQ TeQTVPXMV ` a^T XJZSTJ TVQKQXMV XP PQNKXY^QbMN]KNW `
uMN TeKJZST f Q^T b_ SS R^TR\dQ^TVd_PT R^TR\TN XP ] NXQQTV XV
STPP Q^KV �| SXVTP ªuXY_NT � YXgTP K PQNXZZ TW WM]V gTNPXMV « `
yQ Z_QP TgTN[ ZMXVQTN l RMJZKNTW QM V_SS XV K hnmooi PQKQT
KVW vKYP P_OPTc_TVQ WTNTbTNTVRTP KP TNNMNP ` a^T MQ^TNP bMSd
SM] K PXJ XSKN ZKQQTNV TeRTZQ Q^KQ Q^T[ J K\T P_NT Q^KQ Q^T
TNNMN ]M_SW MRR_N MV KSS ZKQ^P O TbMNT NTZMNQXVY XQ `

¨VSX\T JMPQ R^TR\TNP f Q^T JMPQ XVQTNTPQXVY R^KSSTVYT bMN
Q^TPT XP SXJ XQXVY Q^TXN PRMZ T NKQ^TN Q^KV ONMKWTVXVY XQ k ZNTd
gTVQXVY OTSXTbP bNMJ gXMSKQXVY KOPQNKRQXMV OM_VWKNXTP f P_Zd
ZNTPPXVY XJZMPPXO ST ZKQ^P f KVW WTRXWXVY MV Q^T OM_VWKN[
OTQ]TTV hYMMWi ZNMYNKJJ XVY KVW PZ_NXM_P R^TR\P `

�_N R^TR\TNP J_PQ TVP_NT Q^KQ PMJ T OTSXTbP WM VMQ vM]
KRNMPP OSKR\dOMe KOPQNKRQXMV OKNNXTNP ` uMN TeKJZST f J KRNMP
RKV ZTNbMNJ RMVQTeQdXVPTVPXQXgT R^TR\P f ]^XR^ KWW Q^T nmooOTSXTb QM K ZMXVQTN CP O TSXTb PTQ ` ¥M]TgTN f Q^XP O TSXTb XP VMQ
MVT ]T RKV KPP_J T bMN Q^T J KRNM CP _PTN ` a^_P f ]T WM VMQ
]KVQ XQ QM ZNMZKYKQT M_QPXWT Q^T J KRNM PXVRT MQ^TN] XPT ]T
] XSS bKSPTS[ NTZMNQ WTNTbTNTVRTP Mb Q^T ZMXVQTN KP KV TNNMN ` I Sd
J MPQ KSS bKSPT ZMPXQXgTP ]T MOPTNgTW ]TNT W_T QM P_R^ J KRNMP `
aM NTW_RT Q^TPT f ]T JMWXUTW Q^T � ZNTdZNMRTPPMN QM KVVMd
QKQT J KRNMdZNMW_RTW RMWT PM ]T RM_SW QN_VRKQT O TSXTb ZNMZd
KYKQXMV ` �VT RM_VQTNdXVQ_ XQXgT NTP_ SQ XP Q^KQ _VSX\T KSJ MPQ
KSS MQ^TN R^TR\TNP f O MQ^ _PTdQ^TVdR^TR\ KVW NTW_VWKVQdR^TR\
YTVTNKSS[ ]MN\ OTPQ ]^TV Z_NTS[ SMRKS PM KP QM ZNTgTVQ g XMd
SKQXMVP Mb ZMQTVQXKS KOPQNKRQXMV OM_VWKNXTP `

I PTRMVW ZNMOSTJ XP Q^KQ Q^T R^TR\dQ^TVd_PT R^TR\TN XP
ZNTWXPZMPTW QM vKY RKPTP RK_PTW O[ Q^T RMJJMV XWXMJ Mb
R^TR\XVY bMN KV hXJZMPPXO STi RMVWXQXMV KVW Q^TV RKSSXVY hl¬n xqiªMN XQP Tc_XgKSTVQ« QM RNKP^ Q^T J KR^XVT Xb Q^T RMVWXQXMV ]KP
QN_T k

�$ %5��L�*
#�� �" %2': ��L� #�:"��� $:� �( 4� 2 7 "#I * ;

��L�39#�:"���:� & "#I ;
¥TNT f l¬n xq RK_PTP K J KR^XVT NTOMMQ f PM Q^T WTNTbTNTVRT
Mb K V_SS x�oS XP XJZMPPXOST ` a^TPT RKSSP KNT TPPTVQXKSS[ SKd
QTVQ PZ TRXURKQXMVP bMN XJZMPPXOST ZKQ^P ` aM TSXJ XVKQT P_R^
ZNMOSTJ P f KSS R^TR\TNP f XVRS_WXVY Q^MPT XV Q^ XP PTRQXMV f ZNTd
ZNMRTPP Q^T RMWT ] XQ^ K {�dSXVT TeQTVPXMV Q^KQ TSXJ XVKQTP
RNKP^ ZKQ^P f Q^TNTO[ NTJMgXVY ^_VWNTWP Mb bKSPT ZMPXQXgTP `

u XVKSS[f ]T J_PQ WTRXWT MV K Q^NTP^MSW bMN NTW_VWKVR[
KVW RMVQNKWXRQXMV TNNMNP ` �^TR\P PTZKNKQTW O[ K bT] SXVTP
KNT SX\TS[ TNNMNP f O_Q PTZKNKQTW O[ {|| RM_SW OT RMVPXWTNTW
NMO_PQ ZNMYNKJJ XVY ZNKRQXRT ` �T KNOXQNKNXS[ PTQ Q^ XP Q^NTP^d
MSW QM O T NM_Y^S[ {| TeTR_QKOST SXVTP Mb RMWT `

� 	� ��D¡ 	ED
aKOST � P^M] P Q^T TNNMNP bM_VW XV �XV_e ` �MJ T Mb Q^T JMNT
KJ_PXVY O_YP ]TNT ^XY^ SXY^QTW XV �TRQXMV � `{ ` yV Q^T R^TR\d
Q^TVd_PT TeKJZST O_Y f Q^T WTPXNT QM ZNXVQ M_Q K ^TSZb_S TNNMN
J TPPKYT RK_PTP K \TNVTS PTYJ TVQKQXMV bK_ SQ ` a^T PTRMVW
TeKJZST XV �TRQXMV � `{ WTJMVPQNKQTP Q^T JMPQ RMJJMV _PTd
Q^TVdR^TR\ TNNMN XWXMJ k K WTNTbTNTVRT Mb K ZMXVQTN XV KV XVXd
QXKSX�TN bMSSM]TW O[ K P_OPTc_TVQ V_SS R^TR\ ` a^XP TeKJZST
RMWT ]KP R_QdKVWdZKPQT XVQM �� ���� SM RKQXMVP `

� ^XST Q^T NTW_VWKVQdR^TR\P R^TR\TN bM_VW bKN bT]TN TNd
NMNP f XQ WXW ZNMg XWT TgXWTVRT bMN M_N ^[ZMQ^TPXP Q^KQ NTW_Vd
WKVR[ KVW RMVQNKWXRQXMV XP RMNNTSKQTW ] XQ^ YTVTNKS RMVb_PXMV `
a]M P_R^ NTW_VWKVQ RKPTP bMSSM] Q^T TeKJZST O TSM] ]^TNT f
KbQTN KV KSSM RKQXMV f Q^T ]NMVY ZMXVQTN gKS_T XP R^TR\TW bMN
P_RRTPP `

�� � �� �E�������������:�,�$G$! �" ��
$!1��$: ���K!���1���, & �:�� �#1�:"�"F� %���* ;
�$ %5$!1��$: ���K!���1���, *
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R^TR\dQ^TVd_PT �z ��
_PTdQ^TVdR^TR\ {|� (
NTW_VWKVQdR^TR\P �( {|

aKOST � k � TP_ SQP Mb N_VVXVY Q^T XVQTNVKS V_SS R^TR\TN MV
�XV_e � `( `� `

��,I�� 3/'��� ;
$!1��$: �!I$!���1���, & �:�� �#1�:"�"F� %���* ;
�� ��/�� �  ���, $!1��$: �!I$!���1���, 5� ��
�$ %5$!1��$: ���K!���1���, * +

�:I� �# %$!1��$: ���K!���1���, * ;
�MVQNKWXRQXMV KSPM vKYYTW {| P_PZ XRXM_P SMRKQXMVP ]^TNT

K RMVQNKWXRQMN[ ZMXVQTN R^TR\ Mb BUl m� ZMXVQTW M_Q KV TNd
NMN k

�� � �� �E���������"F���"J"L���� �" ��
�$ %5, #1!I$ * +

#�K� & K�,1$���1#�K� %���1./0'/)* ;
�� ��/�� �  �����K ���� !������� ��
�$ %, #1!I$ *

$���1# �K� %# �K�* ;
¥TNT f K J XPPXVY RKR^T hNTKW OKNNXTNi ] XSS Z MQTVQXKSS[ KSSM]
KV KRRTPP QM K PQKST ZMXVQTN gKS_T ^TSW XV BUl m�  Q^T MQ^TN
PXJ XSKN SM RKQXMVP ^KW PZ_NXM_P P[VR^NMVX�KQXMV RMWT `

� 	� � ¢DH¡DD ¢��
a^T J KXV NTP_SQP Mb Q^XP PTRQXMV KNT k ª{« Q^T XWTKP Q^KQ NTd
W_VWKVQ KVW RMVQNKWXRQMN[ MOPTNgKQXMVP RKV OT _PTW QM UVW
TNNMNP KVW ª�« WTJMVPQNKQXVY Q^KQ TgTV RMVQNKWXRQXMV R^TR\d
XVY bMN PXJZST O TSXTbP RKV UVW J KV[ TNNMNP XV NTKS RMWT `

a^T R^TR\TNP XV Q^XP PTRQXMV RKV OT YTVTNKSX�TW QM UVW
MQ^TN NTW_VWKVRXTP KVW RMVQNKWXRQXMVP ` a^TNT KNT J KV[ MZd
ZMNQ_VXQXTP bMN P_R^ R^TR\P PXVRT TPPTVQXKSS[ TgTN[ KRQXMV XV
PM_NRT RMWT XJZSXTP K PTQ Mb O TSXTbP ` �eKJZST R^TR\P XVRS_WT
]KNVXVY ]^TV k ª{« K RNXQXRKS PTRQXMV WMTP ��� KRRTPP PMJ T
P^KNTW PQKQT  ª�« K PQN_RQ_NT UTSW XP VTgTN NTKW MN XQP ZNTd
RXPXMV XP _VWTNd_QXSX�TW  ª�« K ]NXQT J_QKQXMV XP VTgTN NTKW 
ª( « b_VRQXMVP Q^KQ RKVVMQ bKXS KNT R^TR\TW  ª�« YTVTNKS TeZNTPd
PXMVP XV RMVWXQXMVKSP KNT XJZMPPXOST MN NTW_VWKVQ  ª�« ZKQ^P
gXMSKQT KPPTNQXMV RMVWXQXMVP ` �VT RMVQNXO_QXMV Mb M_N ]MN\ XP
Q^T NTKSX�KQXMV Q^KQ QNKWXQXMVKS RMJZXSTN MZQXJ X�KQXMV ZKPPTP f
P_R^ KP WTKW RMWT TSXJ XVKQXMV KVW RMVPQKVQ ZNMZKYKQXMV f RKV
OTRMJ T TNNMN R^TR\TNP ] XQ^ MVS[ J XVMN NTdQMMSXVY `

� B ��H¡F¢E� ���H�� F
a^XP PTRQXMV WTPRNXO TP K R^TR\TN Q^KQ UVWP PTR_NXQ[ TNNMNP ` yQ
_PTP XVQTNVKS RMVPXPQTVR[ QM R^TR\ PSMQ XVPQKVRTP bMN Q^T N_ST
QTJZSKQT hWM VMQ WTNTbTNTVRT _PTN ZMXVQTN ���fi KVW SKQTVQ
PZ TRXURKQXMVP QM K_QMJ KQXRKSS[ P_ZZNTPP bKSPT ZMPXQXgTP bNMJ
\TNVTS hOKR\WMMNP `i � XQ^M_Q Q^TPT QTR^VXc_TP f ]T RM_SW
MVS[ R^TR\ K bNKRQXMV Mb \TNVTS RMWT OTRK_PT ]T RM_SW VMQ WTd
QTNJ XVT ]^XR^ ZMXVQTNP ]TNT WKVYTNM_P ` � XQ^ XQ f ]T NTKWXS[
bM_VW �� PTR_NXQ[ ^MSTP XV �XV_e KVW �ZTVj�� `

� 	� �� F�C 	��
�ZTNKQXVY P[PQTJ P RKVVMQ PKbTS[ WTNTbTNTVRT _PTN ZMXVQTNP `
yVPQTKW Q^T[ J_PQ KRRTPP Q^T ZMXVQTWdQM WKQK _PXVY PZ TRXKS
hZKNKVMXWi NM_QXVTP ªT `Y ` qplQxn KVW qplQpmB MV j�� WTd
NXgTW P[PQTJ P« ` I PXVYST _VPKbT WTNTbTNTVRT RKV RNKP^ Q^T
P[PQTJ MN f ]MNPT f YXgT K J KSXRXM_P ZKNQ[ RMVQNMS Mb XQ ` � XQ^
K SXPQ Mb ZMXVQTNP ZKPPTW bNMJ _PTNdSTgTS f PQKQXR KVKS[PXP RKV
NTKWXS[ UVW P_R^ TNNMNP ` ¨VbMNQ_VKQTS[f bNMJ TeZTNXTVRT f Q^T

�� ��,��, � #:�1#�:" �" ��
� � ���	�1, #�:"1 # "1H��,� %�,�I ", $�L� �$�L� 7
� � ":� �, "F�� �!I$$ * +
8 � #�K� & %"F�� �*11K�,1$���1#�K� %���1./0'/)* ;
� � �$ %#�K� && '())* ��,I�� 3/'��/� ;
M � �� �:#J I ��� ��,� $�: !I$$ ��,: #�K�� ��
O � ��,��L & ":#J1$�: 1I ��� %#�K� 7 !I$$ 7 ���* ;
E � �$ %��,��L 5& P*
� � ���
� � �� ��F:IL� #��� #�K� �� �,��� :$ !I$$ 5� ��
�P � ��,��L & #����1	:� %!I$$ 7 �� ": ��K* ;
�� � <
�� � ��, # ����1	:� %":� �, "F �� �!I$$ 7 ��, L�� * +
�8 � �� �(� "F�"-�� I �� :$ !I$$� ��
�� � �,�� "#J %" � 7 !I$$ 7 8* ;

uXY_NT � k � `� `zz �TR_NXQ[ TNNMN k Q^T WNXgTN RKNTb_SS[ RMZXTP
Q^T _PTN J TJMN[ QM K PKbT SM RKQXMV ªXV l¬
S« O_Q Q^TV XJ d
J TWXKQTS[ ZKPPTP Q^T _VPKbT _PTN ZMXVQTN m�� QM l¬�wS �pw f]^XR^ NTKWP bNMJ XQ _PXVY wB�n qlQ ` I PQNX\XVY bTKQ_NT XP
Q^KQ Q^XP TNNMN XP KJ XWPQ K bKXN KJM_VQ Mb PKbTQ[dRMVPRXM_P
OMXSTNZSKQT f WM]V QM Q^T ZNMYNKJJTN _PXVY K qpn wB c_KSXUTN
MV m�� QM TVP_NT Q^KQ m�� XP VMQ KRRXWTVQKSS[ J_QKQTW `

J KV_KS RSKPPXURKQXMV Mb ZMXVQTNP XP J[PQXb[ XVY ` a^T ]MNPQ
M�TVWTNP f WTgXRT WNXgTNP f J K\T _Z Q^T O_S\ Mb MZ TNKQXVY P[Pd
QTJ P f XVQTNKRQ TeQTVPXgTS[ ] XQ^ _PTN RMWT f O_Q bMSSM] VM WXPd
RTNVXO ST RMVgTVQXMV bMN WTVMQXVY _PTN ZMXVQTNP ` a^MPT NM_d
QXVTP Q^KQ WM bMSSM] PMJ T gKY_T VKJ XVY RMVgTVQXMV QTVW QM
^KgT K J XeQ_NT Mb PKbT ZMXVQTNP ZKPPTW XV O[ Q^T \TNVTS KVW
_VPKbT ZMXVQTNP ZKPPTW NK] bNMJ Q^T _PTN MN bKONXRKQTW bNMJ
XVZ_Q XVQTYTNP ` a^_P f Xb ]T RKVVMQ RSKPPXb[ Q^TPT WKVYTNM_P
ZMXVQTNP ]T ] XSS J XPP KSS PTR_NXQ[ ^MSTP XV Q^T SKNYTPQ PM_NRT
Mb P_R^ TNNMNP `

�T PMSgT Q^ XP ZNMOSTJ O[ _PXVY XVQTNVKS RMVPXPQTVR[ QM
WTNXgT ]^XR^ ZMXVQTNP KNT O TSXTgTW QM OT _PTN ZMXVQTNP KVW
Q^TV R^TR\XVY Q^KQ Q^T[ KNT VTgTN QNTKQTW KP \TNVTS ZMXVQTNP
ªWTNTbTNTVRTW« ` a^T N_ STP bMN Q^ XP R^TR\TN KNT KP bMSSM] P k

{` IV[ ZMXVQTN Q^KQ XP WTNTbTNTVRTW XP O TSXTgTW QM OT K
PKbT \TNVTS ZMXVQTN `

� ` IV[ ZMXVQTN Q^KQ XP PTVQ QM K hZKNKVMXWi NM_QXVT XP
O TSXTgTW QM OT K hQKXVQTWi _PTN ZMXVQTN `

� ` IV[ ZMXVQTN Q^KQ XP O TSXTgTW QM OT OMQ^ K _PTN ZMXVQTN
KVW K \TNVTS ZMXVQTN XP KV TNNMN `

a^T R^TR\TN NTUVTP Q^XP ZNMRTPP O[ KSPM RMVPXWTNXVY KNY_d
J TVQP QM b_VRQXMVP KOPQNKRQS[ NTSKQTW Q^NM_Y^ b_VRQXMV ZMXVQd
TNP ` yb Q]M b_VRQXMVP � KVW � 
 KNT KPPXYVTW QM b_VRQXMV
ZMXVQTN ~� KVW � QNTKQP XQP �Q^ ZKNKJ TQTN ] KP K _PTN ZMXVQTN f
Q^TV � 
 J_PQ KSPM QNTKQ XQP �Q^ ZKNKJ TQTN ] 
 KP K _PTN ZMXVQTN `
I P ] XQ^ M_N MQ^TN RMVPXPQTVR[ R^TR\TNP f Xb MVT _PT XP RMNNTRQ f
Q^ XP QTR^VXc_T RKV R^TR\ KSS MQ^TN NTSKQTW _PTP `

� 	� �� 	����EGE ¢��
jTSM] f ]T WXPR_PP Q^T R^TR\TN XJZSTJ TVQKQXMV f bKSPT ZMPXd
QXgT P_ZZNTPPXMV f KVW Q^T J KV_KS T�MNQ VTTWTW QM NTQKNYTQ
Q^T R^TR\TN QM K VT] P[PQTJ ` �T _PT K PTR_NXQ[ ^MST bNMJ
�XV_e � `� `zz ªP^M]V XV uXY_NT � « KP K N_VVXVY TeKJZST QM
RSKNXb[ M_N WTPRNXZQXMV Mb Q^T XJZSTJ TVQKQXMV ` a^T R^TR\TN
UVWP Q^ XP ^MST KP bMSSM] P ` uXNPQ f Q^T RKSS QM QM Q^T ZKNKVMXW
NM_QXVT qplQ ��pU mwS� ªSXVT � « XJZSXTP Q^T O TSXTb Q^KQ m��XP QKXVQTW ` �TRMVW f m�� XP ZKPPTW QM l¬�wS �pw ªSXVT {|« f
]^XR^ Q^TV ZKPPTP XQ QM wB�n qlQ ªSXVT {( « f ]^XR^ ] XSS XV Q_NV
WTNTbTNTVRT XQ f XJZS[ XVY m�� XP K PKbT \TNVTS ZMXVQTN ` �XVRT
Q^TPT O TSXTbP RMVv XRQ f Q^T R^TR\TN TJ XQP KV TNNMN `



�#� �#����* ]MN\P XV Q]M ZKPPTP k K YSMOKS WTNXgKQXMV
ZKPP f ]^XR^ RMJZ_QTP P_JJKNXTP KVW R^TR\P b_VRQXMVdZMXVQTN
KPPXYVJ TVQ f KVW K SMRKS R^TR\XVY ZKPP f ]^XR^ R^TR\P b_VRd
QXMV RKSSP KVW ZMXVQTN WTNTbTNTVRTP _PXVY Q^T P_JJKNXTP RMJ d
Z_QTW O[ Q^T UNPQ ZKPP `

a^T YSMOKS ZKPP UNPQ RMJZ_QTP Q^NTT P_JJKNXTP k ª{« K
QNKVPXQXgT RSMP_NT Mb KSS b_VRQXMVP Q^KQ QKXVQ Q^TXN ZKNKJ Td
QTNP f ª�« K QNKVPXQXgT RSMP_NT Mb KSS b_VRQXMVP Q^KQ WTNTbTNTVRT
Q^TXN ZKNKJ TQTNP f KVW ª�« TgTN[ b_VRQXMV ZMXVQTN KPPXYVJ TVQ
ªXVRS_WXVY KPPXYVJ TVQP bNMJ PQKQXR PQN_RQ_NT XVXQXKSX�KQXMV« `
a^T NTP_SQP Mb Q^XP ZKPP KNT ZKPPTW QM Q^T VTeQ PQTZ Q^NM_Y^
Q^NTT QTeQ U STP `

a^T Q]M QNKVPXQXgT RSMP_NT MZTNKQXMVP _PT TPPTVQXKSS[ Q^T
PKJ T QTR^VXc_T ` uMN Q^T QKXVQTW SXPQ f ]T ]M_SW SX\T QM \VM]
KSS b_VRQXMVP ]^MPT ZKNKJ TQTNP KNT TgTVQ_KSS[ ªQ^NM_Y^ PMJ T
TeTR_QXMV ZKQ^« ZKPPTW QM K ZKNKVMXW NM_QXVT ` a^XP RKV ^KZd
Z TV WXNTRQS[f KP XV SXVT � Mb Q^T KOMgT TeKJZST MN XVWXNTRQS[f
KP XV SXVT � Mb Q^T bMSSM] XVY J KWTd_Z b_VRQXMV �pp k� � �:�� $:: %�,�I ", $�L� �$ 7 "F�� �!I$$ * +

� � ���	�1, �	 & #�:"1 # "1H��,� %$ 7 !I$$ * ;
a^T WTNTbTNTVRXVY SXPQ XP RMJZ_QTW XV TeKRQS[ Q^T PKJ T J KVd
VTN ` a^T b_VRQXMV l¬�wS �pw WTNTbTNTVRTP XQP ZKNKJ TQTN
m�� WXNTRQS[ Q^NM_Y^ Q^T RKSS QM wB�n qlQ KQ SXVT {( ` IV[
b_VRQXMVP Q^KQ RKSS l ¬�wS �pw ZKPPXVY MVT Mb Q^TXN M]V ZKd
NKJ TQTNP KP Q^T UNPQ KNY_J TVQ QM l¬�wS �pw KNT KSPM J KN\TW `
a^T NTP_SQ Mb Q^TPT Q]M ZKPPTP KNT TJ XQQTW KP Q]M SXPQP ªK
QKXVQXVY SXPQ KVW K WTNTbTNTVRT SXPQ « Mb Q^T bMNJ �~ � � }� f ]^XR^
XVWXRKQTP b_VRQXMV ~ � QKXVQP MN WTNTbTNTVRTP XQP �Q^ ZKNKJ TQTN `

I bQTN Q^T P_JJKNXTP KNT RMJZSTQTW f ]T _PT Q^T Q^NTT
P_JJKNXTP QM R^TR\ bMN RMVvXRQP XV b_VRQXMV ZMXVQTN KPPXYVd
J TVQ k XQ XP KV TNNMN bMN K b_VRQXMV ZMXVQTN QM O T KPPXYVTW
MVT b_VRQXMV Q^KQ WTNTbTNTVRTP XQP �Q^ ZKNKJ TQTN KVW KVd
MQ^TN Q^KQ QKXVQP XQP �Q^ ZKNKJ TQTN ` y `T `f ]T vKY KV TNNMN Xb
b_VRQXMV ZMXVQTN ~� XP KPPXYVTW � KVW � 
 KVW ª� g �« XP MV Q^T
QKXVQTW SXPQ KVW ª� 
 g �« XP MV Q^T WTNTbTNTVRT SXPQ `

�T Q^TV N_V Q^T SMRKS R^TR\XVY ZKPP f ]^XR^ _PTP Q^TPT
Q^NTT SXPQP PXJ XSKNS[ QM ]KNV ]^TV K QKXVQTW ZMXVQTN XP WTNTbd
TNTVRTW MN ZKPPTW QM K NM_QXVT Q^KQ ]M_SW WTNTbTNTVRT XQ `
yQ YMTP MgTN TKR^ b_VRQXMV Q] XRT ` a^T UNPQ ZKPP TeKJ XVTP
KSS RKSS PXQTP f J KN\XVY KV[ ZMXVQTN ZKPPTW KP K ZKNKJ TQTN QM
K QKXVQXVY NM_QXVT KP QKXVQTW ` yV M_N TeKJZST f Q^T ZMXVQTN
m�� XP J KN\TW KP QKXVQTW OTRK_PT XQ XP ZKPPTW QM Q^T QKXVQXVY
NM_QXVT qplQ ��pU m wS� KQ SXVT � ` a^T PTRMVW ZKPP R^TR\P
KSS _PTP Mb QKXVQTW ZMXVQTNP KVW vKYP KSS NK] WTNTbTNTVRTP Mb
Q^TJ MN KV[ RKSS QM K NM_QXVT Q^KQ RM_SW WM K WTNTbTNTVRT ` yV
Q^T TeKJZST f Q^T RKSS QM l¬�wS �pw KQ SXVT {| XP vKYYTW OTd
RK_PT Q^T QKXVQTW ZMXVQTN m�� XP ZKPPTW QM Q^T WTNTbTNTVRXVY
NM_QXVT l¬�wS �pw `

D MQT Q^KQ Q^ XP XP K YMMW TeKJZST Mb ^M] M_N XVbTNTVRT
KZZNMKR^ RKV J TSW YNKRTb_SS[ ] XQ^ ZNMYNKJJTN KVVMQKQXMVP `
�XVRT ]T _PT QTeQ U STP bMN P_JJKNXTP f KVVMQKQXMVP bMN ]^XR^
ZMXVQTNP KNT _PTN ZMXVQTNP RKV TKPXS[ O T KWWTW QM Q^T U ST J KVd
_KSS[f MN TeQNKRQTW bNMJ PM_NRT KVVMQKQXMVP KVW XVPTNQTW `

��%�� ������&�� � a^T SKNYTPQ PM_NRT Mb bKSPT ZMPXQXgTP
KNT \TNVTS OKR\WMMNP Q^KQ R^TR\ Xb Q^T[ ]TNT RKSSTW bNMJ
_PTN RMWT MN \TNVTS RMWT ` yV Q^T SKQQTN RKPT f Q^T[ RKV PKbTS[
WTNTbTNTVRT ZMXVQTNP f O_Q P_R^ _PTP ]M_SW OT vKYYTW O[ K
VKXgT R^TR\TN ` uMNQ_VKQTS[f Q^XP XP P_R^ K WKVYTNM_P KRQXgXQ[
Q^KQ \TNVTS ZNMYNKJJTNP _PTW PQ[ SX�TW VKJ XVY RMVgTVQXMVP
bMN Q^T jMMSTKV vKYP _PTW QM WTQTNJ XVT ]^KQ RMVQTeQ Q^T[
KNT MZTNKQXVY XV ` jMQ^ �ZTVj�� KVW �XV_e _PT gKNXKO STP
VKJ TW ��pU m wS� MN Bp m wS� ` �_N TeQTVPXMV QNTKQP Q^TPT
gKNXKO STP KP XJZSXRXQ PZ TRXURKQXMVP KVW QTSSP V
qq CP WKQKvM]
bNKJ T]MN\ Q^KQ Q^T[ KS]K[P TgKS_KQT QM QN_T PM Q^KQ Q^T
OKR\WMMN ZKQ^ XP ZN_VTW K]K[`

� ^XST VMQ MOgXM_P f M_N MQ^TN J KXV QTR^VXc_T bMN P_Zd
ZNTPPXVY bKSPT ZMPXQXgTP XP Q^T SXPQ Mb WTNTbTNTVRXVY b_VRQXMVP `
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aKOST ( k a^T _PTNdZMXVQTN R^TR\TN bM_VW �� O_YP XV QMQKS ` yQ
^KW {z bKSPT ZMPXQXgTP KVW ]KP KZZSXTW NM_Y^S[ ��|| QXJ TP
XV �XV_e � `( `{ KVW �ZTVj�� � `� ` a^T V_JOTNP bMN �XV_e
� `� `zz KNT VMQ KgKXSKO ST PXVRT ]T _PTW KV TKNSXTN gTNPXMV Mb
Q^T P[PQTJ ` a^T V_JOTNP XV ZKNTVQ^TPTP bMN Q^T � `( `{ \TNd
VTS ]TNT Q^T TNNMNP KVW bKSPT ZMPXQXgTP bNMJ RNMPPdR^TR\XVY
b_VRQXMVP KPPXYVTW QM Q^T PKJ T b_VRQXMV ZMXVQTN `

a^T JMPQ VKQ_NKS R^TR\TN ]M_SW PXJZS[ ]KNV ]^TV K QKXVQTW
gKS_T ]KP ZKPPTW KP K b_VRQXMV ZKNKJ TQTN f NKQ^TN Q^KV R^TR\d
XVY Xb Q^T RKSS KRQ_KSS[ WTNTbTNTVRTW Q^T gKS_T ` ¨VbMNQ_VKQTS[f
Q^T ZNTgKSTVRT Mb Q[Z T RMTNRXMV ]M_SW RK_PT QMM J KV[ bKSPT
ZMPXQXgTP ` �TgXRT RMWT RMJJMVS[ _PTP K gKS_T KP K ZMXVQTN
gKS_T MV MVT ZKQ^ f O_Q KP KV XVQTYTN MV Q^T MQ^TN ` yV K VKXgT
R^TR\TN f Q^T UNPQ ZKQ^ ]M_SW RK_PT Q^T gKS_T QM O T QKXVQTW f
KVW Q^TV Q^T PTRMVW ZKQ^ ]M_SW RK_PT KV TNNMN J TPPKYT Xb XQ
RKSSTW K b_VRQXMV ] XQ^ Q^T QKXVQTW gKS_T f TgTV Xb Q^KQ b_VRQXMV
_PTW Q^T gKS_T KP KV XVQTYTN `

� ����% %���* � a^T R^TR\TN XP J MPQS[ P[PQTJ XVWTZTVd
WTVQ ` a^TNT KNT Q^NTT P[PQTJ dPZ TRXUR ZKNQP k

{ ` I QTeQ U ST SXPQXVY Q^T ZKNKVMXW NM_QXVTP ` a^TNT KNT bM_N
Mb Q^TPT NM_QXVTP bMN j�� f �� bMN �XV_e `

� ` I QTeQ U ST SXPQXVY QKXVQXVY MN WTNTbTNTVRXVY NM_QXVTP
Q^KQ P^M_SW OT XYVMNTW ` a^TPT P_ZZNTPP bKSPT ZMPXd
QXgTP RK_PTW O[ Q^T SXJ XQKQXMVP Mb Q^T P[PQTJ ]T _PT
bMN PQKQXR KVKS[PXP KVW KNT XVWTZTVWTVQ Mb M_N WTNXgXVY
KZZNMKR^ ` a^TNT KNT {� Mb Q^TPT b_VRQXMVP bMN j�� f {z
bMN �XV_e `

� ` I SXPQ Mb gKNXKO STP VKJ TP ªQ^TPT RKV OT P_OPQNXVYP« Q^KQ
XVWXRKQT \TNVTS OKR\WMMNP ` �MJ T bMNJ Mb KVVMQKQXMV
]M_SW OT VTTWTW O[ KV[ P[PQTJ  ]T TeZTRQ Q^KQ STgTNd
KYXVY Q^T PM_NRT KP ]T WM NTW_RTP Q^ XP T�MNQ QM O T
NM_Y^S[ KP PJ KSS KP XQ RKV NTKPMVKOS[ OT `

IZZS[ XVY Q^T R^TR\TN MV K VT] P[PQTJ Q[ZXRKSS[ bMSSM] P Q^NTT
PQKYTP ` u XNPQ f Q^T QKXVQXVY NM_QXVTP KNT PZ TRXUTW KVW Q^T
R^TR\TN XP N_V MgTN Q^T P[PQTJ ` �TRMVW f Q^T NTP_ SQP KNT
NKV\TW KVW XVPZ TRQTW ` yb K YXgTV b_VRQXMV RK_PTP QMM J KV[
bKSPT ZMPXQXgTP f XQ XP KWWTW QM Q^T SXPQ Mb XYVMNTW NM_QXVTP KVW
KSS NTSKQTW TNNMNP KNT P\ XZZTW ` �XJ XSKNS[f bKSPT ZMPXQXgTP bNMJ
\TNVTS OKR\WMMNP RK_PT _P QM KWW Q^T vKY QM Q^T TeQTVPXMV CP
SXPQ KVW P\XZ NTSKQTW TNNMNP ` u XVKSS[f ]T NTN_V Q^T R^TR\TN 
Q^T P[PQTJ ] XSS NTdJ KN\ TNNMNP Q^KQ ]TNT KSNTKW[ XVPZ TRQTW `

� 	� �� F�D¡ 	ED
aKOST ( SXPQP ^M] JKV[ O_YP ]T bM_VW f Q^T V_JOTN Mb bKSPT
ZMPXQXgTP f KVW ^M] MbQTV Q^T R^TR\ ]KP KZZSXTW ` I SS O_YP
^KgT STW QM P_OPTc_TVQ \TNVTS ZKQR^TP ` a^T bKSPT ZMPXQXgT
NKQXM XP bKXNS[ SM] ` ¥M]TgTN f YXgTV Q^T PTNXM_PVTPP Mb Q^TPT
O_YP f K J_R^ ^XY^TN NKQT ]M_SW PQXSS ^KgT OTTV KRRTZQKOST `

yV �XV_e f WTgXRT WNXgTNP KRRM_VQ bMN KSS O_Q MVT TNNMN `
a^T O_S\ Mb Q^TPT TNNMNP ]TNT RMVRTVQNKQTW XV hXMRQSi RKSSP `
j_YP KSPM QTVW QM RS_PQTN f ]^TNT KPP_JZQXMVP Q^KQ STW QM
MVT J XPQK\T KgKSKVR^T XVQM PTgTNKS ` a^T ]MNPQ TeKJZST Mb
Q^ XP ]KP RMWT XV Q^T hKZZSTQKS\i XMRQS NM_QXVT ]^XR^ ^KW bM_N
TNNMNP KSS ] XQ^ Q^T PKJ T ZKQQTNV Mb RKSSXVY qplQ Bp m wS� QM
PKbTS[ RMZ[ M_Q K _PTN ZMXVQTN �B ]^XST PXJ_SQKVTM_PS[ RKSSXVY



KVMQ^TN b_VRQXMV f Q^KQ ]M_SW ZNMJZQS[ WTNTbTNTVRT XQ ` I
NTZNTPTVQKQXgT TeKJZST XP k
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¥TNT f M_N KVKS[PXP ]M_SW QKXVQ �B OTRK_PT XQ XP ZKPPTW QM K
qplQ Bp m wS� RKSS KVW Q^TV ]KNV KOM_Q Q^T RKSS xl��l �xn� �pmBS s�B tf]^XR^ WTNTbTNTVRTP XQ `

yV �ZTVj�� Q^T O_S\ Mb Q^T TNNMNP ]TNT XV Q^T h�[PQTJ
(i RMJZKQXOXSXQ[ SK[TN ` £MPQ Mb Q^TPT ]TNT W_T QM PXJZS[
NTgTNPXVY Q^T KNY_J TVQP QM Q^T ZKNKVMXW b_VRQXMVP qplQxnKVW qplQpmB ` a^XP TNNMN ]KP bKXQ^b_SS[ NTZSXRKQTW XVQM PTgd
TNKS WX�TNTVQ Z SKRTP ` yVQTNTPQXVYS[f XV TKR^ Mb Q^TPT ZSKRTP f
RMWT XJJTWXKQTS[ KOMgT Q^T TNNMNP ^KVWSTP Q^T ZKNKJ TQTN
ZKPPXVY RMNNTRQS[ � �XJ XSKN KNY_J TVQ NTgTNPKS O_YP ^KW OTTV
RK_Y^Q XV �XV_e � `� `zz `

�NMPPdR^TR\XVY b_VRQXMVP KPPXYVTW QM Q^T PKJ T b_VRQXMV
ZMXVQTN bM_VW Q^NTT TNNMNP XV � `( `{ KVW MVT bKSPT ZMPXQXgT `
ª�T WXW VMQ WM Q^XP KVKS[PXP MV Q^T MQ^TN P[PQTJ P« ` a]M
TNNMNP RKJ T bNMJ XJZNMZTN XJZSTJ TVQKQXMVP Mb NM_QXVTP KPd
PXYVTW QM Q^T hW�xBSi J TQ^MW UTSW XV Q^T �xoS plS�¬Bxpn wPQN_RQ_NT  �� Mb Q^T NM_QXVTP KPPXYVTW QM Q^XP ZMXVQTN QNTKQTW
Q^TXN PTRMVW ZKNKJ TQTN KP QKXVQTW f O_Q Q]M O_YY[ NM_QXVTP f
�pl W�xBS KVW U�q��� �SRxqS W�xBS WTNTbTNTVRTW Q^ XP ZMXVQTN
WXNTRQS[` uMN TeKJZST k
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IJ_PXVYS[f KP XV �TRQXMV � `� f Q^T K_Q^MN _PTP Q^T qpn wB c_KSd
XUTN bMN Q[ZT PKbTQ[ ]^XST O_PXS[ RMJZNMJ XPXVY P[PQTJ PTd
R_NXQ[` I SQ^M_Y^ ]T TeZTRQTW QM UVW JMNT O_YP O[ _PXVY
b_VRQXMV ZMXVQTN Tc_XgKSTVRT f Q^T PJ KSS O_Y RM_VQP KNT NTKPd
P_NXVY k Q^T[ XJZS[ JMPQ RKSS R^KXVP QNTKQ K ZMXVQTN RMNNTRQS[
XV KQ STKPQ MVT ZSKRT f KSSM] XVY _P QM R^TR\ Q^T TVQXNT RKSS
R^KXV `

� ��
� FF¢�� �G ¢	¡F�
a^XP PTRQXMV UVWP TNNMNP ]^TNT NM_QXVTP KNT VMQ R^TR\TW MN
KNT XVRMNNTRQS[ R^TR\TW bMN bKXS_NT ` yQ _PTP PQKQXPQXRKS KVKS[d
PXP QM WTNXgT KVW R^TR\ PSMQ XVPQKVRTP bMN Q^T N_ST QTJZSKQT
hb_VRQXMV �~ � J_PQ O T R^TR\TW bMN bKXS_NT `i IP ]T WTJMVd
PQNKQT f OKPXVY Q^XP KVKS[PXP MV RSXTVQ O TSXTbP KSSM] P _P QM UVW
NTPQNXRQXMVP XVWXNTRQS[ NTZNTPTVQTW XV PM_NRT RMWT ` IP K NTd
P_SQ f ]T RKV UVW RMJZSTQTS[ _VKVQXRXZKQTW TNNMNP Q^KQ QNKd
WXQXMVKS KVKS[PXP ]M_SW J XPP `

� 	� �� F�C 	��
� TNVTS RMWT J_PQ R^TR\ bMN bKXS_NT KQ TgTN[ NTPM_NRT Te^K_Pd
QXMV MN KRRTPP RMVQNMS ZMXVQ ` a^T TVMNJM_P V_JOTN Mb P_R^
RKPTP J K\TP J XPPXVY R^TR\P RMJJMV ` uMN TeKJZST f M_N ZNTd
gXM_P PQKQXR KVKS[PXP bM_VW �z RKPTP ]^TNT �XV_e \TNVTS RMWT
WXW VMQ R^TR\ Q^T NTP_ SQ Mb bM_N J TJMN[ KSSM RKQXMV ZNMRTd
W_NTP  K PXJ XSKN KVKS[PXP Mb MVT KSSM RKQMN XV �ZTVj�� bM_VW
(z RKPTP �z� ` IV[ Mb Q^TPT RM_SW STKW QM PTYJ TVQKQXMV bK_ SQP
]^TV KSSM RKQXMV bKXSTW _VWTN ^ XY^ SMKW `

D MVdJ TJMN[ KSSM RKQXMV b_VRQXMVP RKV KSPM bKXS ` �_R^ bKXSd
_NTP KNT bNTc_TVQS[ PXSTVQ f J K\XVY Q^TJ ]MNPT XV PMJ T ]K[P
Q^KV \TNVTS RNKP^TP ` IP KV TeKJZST f K RMSSTKY_T NTRTVQS[

]KPQTW PTgTNKS WK[P QNKR\XVY K O_Y ^XWWTV O[ K PXVYST J XPPd
XVY R^TR\ XV K YNKZ^XRP WTgXRT WNXgTN Q^KQ P^M_SW ^KgT PXYd
VKSTW Q^KQ Q^T WNXgTN RM_SW VMQ KSSM RKQT K NKVYT Mb WTgXRT
J TJMN[ �{� � ` a^T T�TRQ ªbKXS_NT QM WXPZSK[ YNKZ^XRP« XP ]^KQ
MVT ]M_SW KPP_J T ^KZZTVP ]^TV K VT] RKNW ]KP J XPRMVd
UY_NTW VMQ f KP XV Q^ XP RKPT f K O_Y XV K WK_VQXVYS[ MZKc_T
WNXgTN `

I QNKWXQXMVKS KZZNMKR^ QM UVWXVY KSS NM_QXVTP Q^KQ RM_SW
bKXS ]M_SW OT QM RMJZ_QT Q^T QNKVPXQXgT RSMP_NT Mb KSS NM_QXVTP
Q^KQ RM_SW NTQ_NV V_SS Z MXVQTNP MN TNNMN RMWTP ` yV ZNKRQXRT f
Q^ XP ^KP Q]M SXJ XQKQXMVP ` u XNPQ f ]^XST TKP[ ]^TV P_R^ gKSd
_TP KNT NTQ_NVTW WXNTRQS[f XQ O TRMJ TP _VWTRXWKOS[ WX¤ R_SQ
]^TV gKNXKOSTP KNT NTQ_NVTW ` uMN TeKJZST f XV Q^T � RMWT
h�SBm�n �ppA ¬� �i Q^T UTSW ¬� XV PQN_RQ_NT �pp J K[ MN
J K[ VMQ ^KgT K V_SS gKS_T O TRK_PT XQ ]KP VTgTN TeZSXRXQS[ PTQ
MN RSTKNTW ` uNMJ Q^T ZNMYNKJ QTeQ ]T RKVVMQ QTSS ` �TRMVW f
Q^ XP Q[Z T Mb KVKS[ PXP RKV YXgT K _PTSTPPS[ ^ XY^ V_JOTN Mb bKSPT
ZMPXQXgTP f PXVRT J KV[ NM_QXVTP RKVVMQ bKXS Xb ZNTdRMVWXQXMVP
KNT J TQ ªT `Y `f PTKNR^ XVY K SXPQ « MN Q^TXN bKXS_NT J K[ OT M_QPXWT
Mb K ZNMYNKJ CP bK_ SQ J MWTS `

�T _PT K JMNT NMO_PQ KZZNMKR^ O[ WTNXgXVY ]^KQ NM_d
QXVTP ZNMYNKJJTNP O TSXTgT RKV ZSK_PXO S[ bKXS ` £ XPPXVY R^TR\P
MV KSJ MPQdKS]K[P R^TR\TW NM_QXVTP KNT YMMW RKVWXWKQTP bMN
TNNMNP ` �XJ XSKNS[f R^TR\P MV KSJ MPQdVTgTN R^TR\TW NM_QXVTP
bNTc_TVQS[ PXYVKS J XP_VWTNPQMMW XVQTNbKRTP `

� 	� �� H��H�� FD
�T ]NMQT Q]M R^TR\TNP OKPTW MV Q^XP J MWTS ` a^T UNPQ TVd
P_NTP Q^KQ NM_QXVTP NTQ_NVXVY V_SS Z MXVQTNP KNT R^TR\TW OTbMNT
_PT ` a^T PTRMVW TVP_NTP Q^KQ NM_QXVTP Q^KQ NTQ_NV XVQTYTN
TNNMN RMWTP KNT R^TR\TW ` jMQ^ ]MN\ KP bMSSM] P k

{` a^T[ KPP_J T Q^KQ �� � b_VRQXMVP RKV bKXS `
� ` yb Q^T NTP_ SQ Mb K b_VRQXMV � XP XYVMNTW MN _PTW ] XQ^M_Q

R^TR\P f Q^T R^TR\TN TJ XQP KV TNNMN J TPPKYT `
� ` yb Q^T NTP_ SQ Mb K b_VRQXMV � XP R^TR\TW OTbMNT _PT Q^T

R^TR\TN TJ XQP K hR^TR\TWi J TPPKYT ` yb � ^KP K ^XY^
NKQXM Mb R^TR\ QM TNNMN J TPPKYTP f Q^XP XJZSXTP Q^KQ Q^T
RSXTVQ O TSXTgTP P_R^ R^TR\P KNT VTRTPPKN[`

I bQTN YMXVY MgTN Q^T TVQXNT P[PQTJ f Q^T R^TR\TN RM_VQP bMN
TKR^ b_VRQXMV � OMQ^ Q^T QMQKS V_JOTN Mb TNNMNP J TPPKYTP
ª� ���� « KVW Q^T QMQKS V_JOTN Mb R^TR\TW _PTP ª� ��� « ` yQ _PTPQ^TPT RM_VQP QM NKV\ TNNMN J TPPKYTP g XK � ª� ����� � ��� g � ��� « k
TNNMNP bMN b_VRQXMVP Q^KQ ^KgT K ^XY^ gKS_T bMN � KNT Z_Q
KOMgT Q^MPT ] XQ^ SM]TN gKS_TP ` a^_P f Q^T ^XY^TPQ NKV\TW TNd
NMNP ] XSS O T Q^MPT bMN KSJ MPQdKS]K[P R^TR\TW b_VRQXMVP f KVW
^TVRT ^KgT Q^T JMPQ ZNMOKOXSXQ[ Mb O TXVY NTKS TNNMNP ` aKOST �
SXPQP Q^T V_JOTN Mb V_SS TNNMNP M_N R^TR\TN bM_VW `

D MQT Q^KQ ]T _PT PQKQXPQXRKS NKV\XVY OTRK_PT Q^T OTSXTbP
]T RKV XVbTN KOMgT KNT KRQ_KSS[ £I© OTSXTbP ` �T RKVVMQ QTSS
Xb K _VR^TR\TW RKSS QM � JTKVP ª{« Q^T ZNMYNKJJTN OTSXTgTP
� WMTP VMQ VTTW QM OT R^TR\TW MN ª�« Q^T[ OTSXTgT � WMTP
VMQ VTTW QM OT R^TR\TW �� �� }� ����}�� ��� ��� ��}��` yV Q^XP
RKPT f TeKJ XVXVY J KV[ RKSSPXQTP KSSM] P _P QM ªZNMOKOSXPQXRKSS[ «
YTVTNKSX�T O TSXTbP `

� 	� �� ��FDE � FF�F
�T ^KgT ^KVWdTeKJ XVTW XV TeRTPP Mb K Q^M_PKVW TNNMNP Mb
gKNXM_P Q[ZTP ` a^T bMSSM] XVY TNNMN XV �XV_e gTNPXMV h� `( `|d
QTPQzi ]KP MVT Mb Q^T ]MNPQ ]T ^KgT PTTV ` yQ ]M_SW OT J XPPTW
O[ QNKWXQXMVKS V_SS Z MXVQTN KVKS[PXP O_Q f XVQTNTPQXVYS[f Q^T
R^TR\TN K_QMJ KQXRKSS[ bM_VW XQ f TgTV Q^M_Y^ XQ ]KP VMQ K
Q[ZT Mb TNNMN ]T ^KW Q^M_Y^Q Mb ` a^T TNNMN PQKNQTW ] XQ^ Q^T
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aKOST � k �NNMNP KVW bKSPT ZMPXQXgTP Mb N_VVXVY Q^T WTNXgTW
V_SS R^TR\TN MV �XV_e � `( `{ KVW �ZTVj�� � `� ` a^T O_YP
KNT XV � � � bMNJ KQ ]^TNT � KNT TNNMNP bNMJ WTNXgTW b_VRQXMVP
ZNTgXM_PS[ \VM]V QM NTQ_NV D¨�� ªT `Y `f rU ¬oopq« f KVW � KNT
TNNMNP bNMJ b_VRQXMVP ]T WXW VMQ \VM] KOM_Q ` a^T �ZTVj��
NTP_ SQP KNT bMN KV MSWTN gTNPXMV Mb M_N R^TR\XVY P[PQTJ  Q^T
VT]TN gTNPXMV YXgTP �d {| QXJ TP SM]TN bKSPT ZMPXQXgT NKQTP bMN
Q^XP R^TR\TN ` D MQT Q^KQ ]T KSNTKW[ R^TR\TW TKNSXTN gTNPXMVP
Mb Q^TPT ��TP �z� KVW P_OJ XQQTW O_Y NTZMNQP ` I P K NTP_ SQ f
WTgTSMZ TNP ^KW UeTW J KV[ Mb Q^T TKP[ RKPTP `

bM SSM] XVY RMVb_PXVY bKSPT ZMPXQXgT f ]^TNT Q^T R^TR\TN TJ XQQTW
K J TPPKYT PQKQXVY Q^KQ Q^T _VR^TR\TW ZMXVQTN w�l ]KP OTXVY
_PTW k
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a^T bKSPT ZMPXQXgT XP RK_PTW O[ K gTN[ PSTK�[ TNNMN NTQ_NV
RMVgTVQXMV ` a^T NM_QXVT wS
 ¬oopq NTQ_NVP K gKSXW ZMXVQTN
MV P_RRTPP f O_Q MV bKXS_NT f NKQ^TN Q^KV NTQ_NV K V_SS Z MXVQTN f
RKPQP MVT Mb PTgTNKS XVQTYTN TNNMN RMWTP QM K ZMXVQTN KVW NTd
Q_NVP Q^KQ ªT `Y `f TPPTVQXKSS[ WMXVY h�SBm�n sRpx� �t��>���� �i« `�KSSTNP J_PQ Q^TV R^TR\ Q^T NTQ_NVTW ZMXVQTN bMN TNNMNP _PXVY
Q^T PZ TRXKS RKSS f �� ��� ªKP Q^XP RKSSTN WMTP« f ]^XR^ NTgTNPTP
Q^T RKPQ KVW RMJZKNTP Q^T gKS_T QM K VTYKQXgT XVQTYTN ` a^T
\T[ ZMXVQ XP Q^KQ MV bKXS_NT wS
 ¬oopq NTQ_NVP K VMVdV_SS f
O MY_P ZMXVQTN ` �M f Xb Q^ XP XP QN_T f ]^[ XP M_N V_SS R^TR\TN
SMM\ XVY bMN XQ KQ KSS¦ �MJ T]^TNT KQ STKPQ MVT Mb wS
 ¬oopq CPRKSSTNP J_PQ ^KgT ª_VWTNPQKVWKOS[ « bMNYMQQTV KOM_Q Q^ XP XWd
XMJ KVW R^TR\TW Q^T b_VRQXMV CP NTQ_NV KYKXVPQ V_SS � yVWTTW f
PTKNR^ XVY Q^T WTNXgTN SMY Q_NVTW _Z Q^T bMSSM] XVY NM_QXVT k
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�M ]^KQ ^KZZTVP ]^TV wS
 ¬oopq bKXSP¦ yV Q^XP RKPT f Q^T
V_SS Z MXVQTN R^TR\ MV w�l ] XSS bKXS f KVW nSW wS
 ] XSS RKSS Q^T
NM_QXVT w�U ¬��x� ] XQ^ Q^T J KVYSTW ZMXVQTN w�l KP XQP KNd
Y_J TVQ ` a^XP ZMXVQTN XP Q^TV ZKPPTW QM KVMQ^TN NM_QXVT f
xl q ¬��x� f KP Q^T ZKNKJ TQTN hnSWi f ]^TNT Q]M RKQKPQNMZ^XR
Q^XVYP ^KZZTV k
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uXNPQ f Q^T NM_QXVT ]NXQTP QM Q^T OMY_P J TJMN[ SMRKQXMV ZMXVQTW
QM O[ nSW ` �XVRT Q^T TNNMN OXQP ] XSS SX\TS[ bMNJ K gKSXW Z^[PXd
RKS KWWNTPP f Q^T ]NXQTP QM nSW ] XSS RMNN_ZQ Z^[PXRKS J TJMN[`
�TRMVW f Q^T TVQN[ XP Z SKRTW MV KV KNNK[ Mb PQN_RQ_NTP ªSKQTN
QM O T _PTW« KSJ MPQ Y_KNKVQTTXVY Q^KQ Q^ XP RMNN_ZQXMV ] XSS
NTdMRR_N MV K PZMNKWXR O_Q RMVQXV_M_P OKPXP ` aNKWXQXMVKS
V_SSdZ MXVQTN TNNMN R^TR\XVY ]M_SW OT RMJZSTQTS[ MOSXg XM_P QM
RKPTP P_R^ KP Q^XP f ]^XST XQ RKV OT WTQTRQTW bKXNS[ TKPXS[ O[
L_PQ TeKJ XVXVY XVRMVPXPQTVRXTP XV ^M] RKSSTNP ^KVWST b_VRQXMV
NTQ_NVP `

�� ��� ���������� �#��� ��" � DMQ _VRMJJMVS[f MVT
Q[ZT Mb TNNMN STKWP _P QM KVMQ^TN ` uMN Q^T TNNMN KOMgT f KV
MOgXM_P PTRMVWKN[ R^TR\ XP QM gTNXb[ Q^KQ KSS NM_QXVTP Q^KQ _PT
K PXJ XSKN TNNMNdZMXVQTN hQNXR\i KNT RMNNTRQS[ ^KVWSTW O[ KSS

RKSSTNP ` �T _PT K Q]MdZKPP RMVPXPQTVR[ R^TR\TN Q^KQ TVbMNRTW
Q^T NTPQNXRQXMV k yb K b_VRQXMV � CP NTQ_NV gKS_T XP TgTN R^TR\TW
_PXVY �� ��� f Q^TV KSS RKSSTNP Mb � J_PQ R^TR\ XQP NTP_SQ Q^XP
]K[` a^TNT ]TNT �� P_R^ b_VRQXMVP XV Q^T � `( `{ \TNVTS ` � ^XST
]T WXW VMQ UVW KV[ O_YP SX\T Q^T wS
 ¬oopq RKPT KOMgT f ]T
WXW UVW Q^T MZZMPXQT ZNMOSTJ f ]^TNT Q^T RMWT WXW KV �� ���
R^TR\ MV K b_VRQXMV Q^KQ KRQ_KSS[ NTQ_NVTW >?@@ ` a^XP R^TR\] XSS KS]K[P bKXS f RK_PXVY Q^T RSXTVQ QM Q^ XV\ Q^TNT ]KP VM
TNNMN KVW Q^KQ Q^T[ RKV WTNTbTNTVRT Q^T V_SS Z MXVQTN ` �_Q
Mb �z� R^TR\TW RKSS PXQTP f Q^TNT ]TNT UgT P_R^ TNNMNP KVW PXe
bKSPT ZMPXQXgTP ªRK_PTW O[ _V_P_KS RMWXVY PQ[ STP« ` I SS RK_Y^Q
TNNMNP ]TNT UeTW `

� 	� � ¢DH¡DD¢��
I VXRT bTKQ_NT Mb Q^ XP KVKS[PXP PQ[ ST XP Q^KQ XQ UVWP KWWXQXMVKS f
_VbMNTPTTV Q[ZTP Mb TNNMNP ` a^T �� ��� R^TR\XVY XWXMJ XP
MVT P_R^ TeKJZST � ]T VTgTN XJ KYXVTW P_R^ K OX�KNNT TNNMN
Q[ZT f WXW VMQ \VM] QM SMM\ bMN XQ f KVW ]^TV P^M]V f WXW VMQ
XV XQXKSS[ _VWTNPQKVW ]^KQ ]KP YMXVY MV ` yQ PTTJ P _VSX\TS[
QM ^KgT OTTV ZXR\TW _Z ] XQ^ QNKWXQXMVKS f YTVTNXR V_SSdZ MXVQTN
KVKS[PXP ` �T MVS[ UVW XQ O TRK_PT Mb Q^T ]K[ ]T WTNXgT bKXSXVY
NM_QXVTP `

£ XP_VWTNPQMMW XVQTNbKRT _PTP KNT KVMQ^TN _VKVQXRXZKQTW
TNNMN Q[ZT Q^KQ Q^T KZZNMKR^ bM_VW ` uMN Q^T R^TR\TNP XV Q^XP
PTRQXMV f Q^XP J KVXbTPQP KP NM_QXVTP Q^KQ RKVVMQ bKXS O_Q KNT
PZ_NXM_PS[ R^TR\TW O[ RKSSTNP ` �T ^KgT bM_VW TeKJZSTP Mb
Q^ XP XV KSS P[PQTJ P ]T ^KgT SMM\TW KQ ` yV MVT RMJJTNRXKS
P[PQTJ f Q^TNT ]KP K NM_QXVT f �SB��¬U S f Q^KQ P^M]TW _Z KP K
J XeTW b_VRQXMV XV M_N KVKS[ PXP ` � ^TV TeKJ XVTW f XQ Q_NVTW
M_Q QM VTgTN NTQ_NV KVW PM RM_SW VMQ bKXS ` � TPZ XQT Q^XP Q^TNT
]TNT bM_N Z SKRTP Q^KQ R^TR\TW bMN bKXS_NT ` a^TPT R^TR\P XJ d
ZSXRXQS[ P^M]TW Q^T RKSSTNP WXW VMQ NTKSX�T Q^T NM_QXVT ]M_SW
VMQ NTQ_NV KVW Q^_P KPP_J TW Q^T RMWT KbQTN Q^TPT RKSSP ]M_SW
OT N_V ` � ^KQ ^KW ^KZZTVTW ]KP Q^KQ k ª{« KV XV XQXKS gTNPXMV
Mb Q^T NM_QXVT RM_SW bKXS f ª�« RMWT ^KW OTTV ]NXQQTV Q^KQ
]K[f ª� « Q^T XVQTNbKRT ^KW R^KVYTW f O_Q Q^T RMWT ^KW VMQ
O TTV _ZWKQTW f KVW PM ª( « P_OPTc_TVQ RMWT _PTW Q^T XV XQXKS
bKXS_NT R^TR\P KP Q^T RMNNTRQ ]K[ QM QNTKQ XQ ` I PXJ XSKN RKPT
P^M] P _Z XV �ZTVj�� ] XQ^ Q^T 
SBor b_VRQXMV f ]^XR^ RKVd
VMQ bKXS O_Q XP QNTKQTW Q^KQ ]K[ O[ RSXTVQP ` a^TPT R^TR\P KNT
K VXRT ]K[ Mb vKYYXVY RMWT ]NXQQTV O[ ZNMYNKJJTNP Q^KQ
ªJ MPQ SX\TS[ « ^KgT K ZMMN YNKPZ Mb XVQTNVKS XVQTNbKRTP KVW
]^MPT RMWT P^M_SW OT K_WXQTW ` a^T OKPXR KZZNMKR^ Mb UVWd
XVY WTg XKVQ XVQTNbKRTP RM_SW OT TeQTVWTW QM NXR^TN TeKJZSTP `

yV P_JJKN[f Q^XP Q[Z T Mb KVKS[PXP PTNgTP KP K YMMW P_Zd
Z STJ TVQ QM K JMNT QNKWXQXMVKS RMJZXSTN KVKS[PXP KZZNMKR^ `
yV K PTVPT f XQ R^TR\P KQ Q^T STgTS Mb KV KOPQNKRQ XVQTNbKRT
O[ gXT] XVY ^M] RSXTVQP QNTKQ K NM_QXVT NKQ^TN Q^KV O[ MVS[
TeKJ XVXVY XQP XJZSTJ TVQKQXMV ` I ZMPPXOST b_Q_NT WXNTRQXMV
]M_SW OT QM _PT Q^ XP KZZNMKR^ QM RKQR^ ]^TV KV XJZSTJ TVQKd
QXMV gXMSKQTP XQP PZ TRXURKQXMV O[ R^TR\ XVY bMN XJZSTJ TVQKQXMV
KRQXMVP Q^KQ RMVQNKWXRQ RSXTVQ KPP_JZQXMVP ªT `Y `f K NTQ_NV Mb
V_SS ]^TV RSXTVQP WM VMQ R^TR\« `
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IVMQ^TN Q[ZT Mb TNNMN M_N KZZNMKR^ RKV UVW KNT gXMSKQXMVP Mb
QTJZMNKS N_STP f ]^TNT PTc_TVRTP Mb KRQXMVP VTTW QM OT RMVPXWd
TNTW ` �MJ T TeKJZSTP Mb QTJZMNKS N_ STP KNT hVM � �� KbQTN
� ��i ªbNTTW J TJMN[ RKVVMQ O T _PTW« f h� �� J_PQ bMSSM]
� ��i ª_VSMR\ J_PQ bMSSM] SMR\« f KVW RMVQTeQ_KS N_STP P_R^
KP hXV RMVQTeQ ���f WM � �� KbQTN � ��i ªMV TNNMN ZKQ^P f NTd
gTNPT PXWTdT�TRQP« ` � ^XST Q^TNT KNT K PJ KSS V_JOTN Mb P_R^
QTJZSKQTP f Q^TNT KNT J KV[ WX�TNTVQ PZ TRXUR MZTNKQXMVP Q^KQ
RKV UQ XV Q^TJ `



yV Q^XP PTRQXMV f ]T SMM\ KQ Q]M QTJZMNKSdN_ ST QTJZSKQTP `
a^T UNPQ R^TR\P Q^T hVM � �� KbQTN � ��i N_ST KOMgT O[ vKYd
YXVY RKPTP ]^TNT J TJMN[ XP _PTW KbQTN O TXVY ZKPPTW QM K
ZMQTVQXKS WTKSSM RKQXMV b_VRQXMV ` a^T PTRMVW KVKS[PXP R^TR\P
Q^T N_ ST h� �� J_PQ bMSSM] � ��i O[ ZNTdZNMRTPPXVY Q^T RMWT
QM O_XSW _Z QNKRTP Mb NTSKQTW b_VRQXMV RKSSP MV SMRKS ZNMYNKJ
ZKQ^P f ]^XR^ KNT Q^TV TeKJ XVTW QM UVW PTc_TVRTP Mb MZ TNKd
QXMVP Q^KQ UQ Q^ XP N_ST ` 	MMW UQP KNT \TZQ f OKW UQP WXPRKNWTW `
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a^XP N_ST R^TR\P Q^KQ bNTTW J TJMN[ XP VMQ _PTW ` ¥M]TgTN f
UVWXVY KSS N_ ST gXMSKQXMVP XP WX¤ R_SQ O TRK_PT J KV[ P[PQTJ P
^KgT K SKNYT PTQ Mb WTKSSM RKQXMV b_VRQXMVP f NKVYXVY bNMJ YTVTNKSd
Z_NZMPT NM_QXVTP f QM ]NKZZTNP KNM_VW Q^TPT NM_QXVTP f QM K
gKNXTQ[ Mb KW ^MR NM_QXVTP Q^KQ J KVKYT Q^TXN M]V XVQTNVKS
bNTT SXPQP ` a^XP PTRQXMV WTPRNXO TP K R^TR\TN Q^KQ RKV XVbTN KSS
P_R^ NM_QXVT Q[ZTP `

a^T R^TR\TN TeZSMXQP K PXVYST f PXJZST XJZSXRKQXMV k Xb K
b_VRQXMV CP KNY_J TVQ XP VMQ _PTW KbQTN Q^T RKSS f ]T RKV XVbTN
Q^KQ Q^T ZNMYNKJJTN � �� OTSXTgT Q^KQ Q^XP XP K WTKSSM RKQXMV
b_VRQXMV ` �XVRT Q^ XP XP K £I© OTSXTb f ]T _PT Q^T bMSSM] XVY
Q^NTTdPQTZ PQKQXPQXRKS ZNMRTPP QM UVW SX\TS[ gXMSKQXMVP k

{` j SXVWS[ KPP_J T Q^KQ �§��� b_VRQXMV bNTTP �� � Mb XQP KNd
Y_J TVQP `

� ` uMN TgTN[ b_VRQXMVdKNY_J TVQ ZKXN f RM_VQ k ª{« a f Q^T
V_JOTN Mb QXJ TP ]T R^TR\ Q^T ZKXN f KVW ª�« ��� f Q^T
V_JOTN Mb QXJ TP Q^T ZKXN bKXSTW Q^T R^TR\ `

� ` �TYNTYKQT TNNMNP O[ ZKXN f KVW _PT Q^T � PQKQXPQXR QM
NKV\ TKR^ ZKXN O[ ^M] MbQTV Q^T ZKXN ]KP R^TR\TW ªa «
gTNP_P ^M] MbQTV XQ bKXSTW ª��� « ªX `T `f � ªa g a � ��� «« `
a^XP Z_P^TP Q^T TNNMNP bNMJ Q^T JMPQ SX\TS[ ZKXNP QM
Q^T QMZ Mb Q^T SXPQ `

¨VP_NZNXPXVYS[f R^TR\XVY KSS KNY_J TVQ ZKXNP XP QMM RMJZ_QKd
QXMVKSS[ TeZTVPXgT XV ZNKRQXRT ` �T NTW_RT Q^ XP MgTN^TKW O[
_PXVY SKQTVQ PZ TRXURKQXMV QM K_QMJ KQXRKSS[ U SQTN Q^T ZMZ_SKd
QXMV Mb RKVWXWKQT b_VRQXMVP QM RMVQKXV MVS[ Q^MPT Q^KQ ^KgT
VKJ TP P_YYTPQXgT Mb WTKSSM RKQXMV ªRMVQKXVXVY Q^T P_OPQNXVY
hbNTT fi hWTKSSM R fi TQR `« `

�T KZZSXTW Q^ XP ZNMRTPP QM Q^T � `( `{ �XV_e \TNVTS KVW
XVPZ TRQTW Q^T QMZ {( NKV\TW b_VRQXMVP ` a^TNT ]TNT �� bNTT
TNNMNP f {( Mb ]^XR^ ]M_SW ^KgT OTTV J XPPTW O[ M_N ZNTgXd
M_P ]MN\ ` a^TNT ]TNT {{ bKSPT ZMPXQXgTP XV QMQKS ` u XY_NT (
P^M] P MVT XVQTNTPQXVY TeKJZST Mb K WM_OSTdbNTT Q^KQ ]M_SW
VMQ O T RK_Y^Q O[ Q^T MSW P[PQTJ ` ¥TNT f Xb Q^T PTRMVW RKSS
QM qplQ Bp m wS� bKXSP f Q^T RMWT RKNTb_SS[ bNTTP OMQ^ q KVW
m�� KVW Q^TV ªZMPPXO S[ O TRK_PT Mb K J XPPXVY NTQ_NV « bNTTP
OMQ^ gKNXKO STP KYKXV ` a^XP O_Y XP ZKNQXR_ SKNS[ OKW OTRK_PT
XQ MZ TVP K PTR_NXQ[ ^MST bMN _PTNP k Q^T[ RKV QNXYYTN Q^XP ZKQ^
WTQTNJ XV XPQXRKSS[ O[ RKSSXVY Q^T RMWT ] XQ^ XVgKSXW ZMXVQTNP
ª]^XR^ ] XSS RK_PT qplQ Bp m wS� QM bKXS« `

I PTRMVW WXPKPQNM_P O_Y Q^KQ bNTTP J TJMN[ O_Q Q^TV KSd
SM] P XQ QM TPRKZ T MRR_NP XV Q^ XP NM_QXVT bNMJ Q^T hZNMRi UST
P[PQTJ RMWT k
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yb Q^T KSSM RKQXMV bKXSP f Q^TV Q^T NM_QXVT ] XSS bNTT Q^T WKQK
ZMXVQTW QM O[ SnB f O_Q f XVPQTKW Mb NTQ_NV XVY V_SS f NTQ_NV
SnB ` �KSSTNP R^TR\XVY bMN bKXS_NT ] XSS YTQ K VMVdV_SS Z MXVQTN f
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uXY_NT ( k � M_OSTdbNTT PTR_NXQ[ ^MST k Q^T UNPQ qplQ Bp m wS�RMNNTRQS[ WTKSSM RKQTP XQP PQMNKYT KVW NTQ_NVP ] XQ^ KV TNNMN `
a^T PTRMVW KZZTKNP QM ^KgT MJ XQQTW K NTQ_NV PQKQTJ TVQ f
Q^_P KSSM] XVY Q^T RMWT QM bKSS Q^NM_Y^ KVW ^XQ K W_ZSXRKQT
bNTT Mb OMQ^ q KVW m�� `

KPP_J T Q^T NM_QXVT P_RRTTWTW f KVW Q^TV _PT Q^ XP ZMXVQTN ` �b
Q^T NTJ KXVXVY TNNMNP f Q^T JMPQ Te_OTNKVQ ]KP K PXVYST _PTd
KbQTNdbNTT TNNMN Q^KQ KV XJZSTJ TVQTN RKNTb_ SS[ R_Q KVW ZKPQT
QM PTgTV WX�TNTVQ SMRKQXMVP `
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yV Q^ XP P_OPTRQXMV f ]T UVW TNNMNP ] XQ^ Q^T QTJZMNKS QTJ d
ZSKQT h� �� J_PQ bMSSM] � �� `i I b_VRQXMV f ¬ f bMSSM]TW O[
 XJZSXTP Q^T £I© OTSXTb Q^KQ ¬ J_PQ KS]K[P O T bMSSM]TW  `
a^XP O TSXTb XP VMQ K £¨�a OTSXTb O TRK_PT P_R^ ZKXNXVYP RKV
KSPM O T RMXVRXWTVQKS ` yVQ_XQXgTS[f ]T RKV WTQTNJ XVT Xb Q^XP
ZKXNXVY XP NTKS MN PZ_NXM_P O[ RMJZKNXVY Q^T V_JOTN Mb RMWT
ZKQ^P ] XQ^ K RKSS QM ¬ QM Q^T V_JOTN Mb ZKQ^P ] XQ^ Q^T ZKXN
Mb RKSSP ¬ �  ` D MVdPZ_NXM_P RM_ZSXVYP ] XSS ^KgT VTKNdTc_KS
RM_VQP ªTNNMNP J K\T Q^TJ PSXY^QS[ WX�TNTVQ« `

�MVRTZQ_KSS[f Q^T R^TR\TN bMN Q^ XP N_ST XP KSJ MPQ XWTVQXRKS
QM Q^T WTKSSM RKQXMV R^TR\TN XV Q^T ZNTg XM_P P_OPTRQXMV ` �T
OSXVWS[ KPP_J T Q^KQ KSS Z MPPXOST b_VRQXMV ZKXNP J_PQ MOT[ Q^T
N_ ST ` a^TV f bMN TKR^ KdO ZKXN ]T RM_VQ ª{« a f Q^T V_JOTN Mb
QXJ TP ]T R^TR\ Q^T ZKXN f KVW ª�« ��� f Q^T V_JOTN Mb QXJ TP
Q^T ZKXN bKXSTW Q^T R^TR\ ` �T RKV Q^TV NKV\ Q^T ZKXNP _PXVY
Q^T � PQKQXPQXR ªX `T `f � ªa g a � ��� «« `

yV ZNKRQXRT f ]T VTTW QM J K\T Q]M JMWXURKQXMVP ` u XNPQ f QM
RMVQNMS Q^T MgTN]^TSJ XVY V_JOTN Mb ZKXN] XPT RMJOXVKQXMVP f
]T UNPQ ZNTdZNMRTPP KSS Z MPPXO ST ZKQ^P QM YTQ Z SK_PXO ST Kd
O ZKXNP ` �TRMVW f QM NTW_RT Q^T XVPZ TRQTW V_JOTN Mb bKSPT
ZMPXQXgTP f ]T _PT Q^T � PQKQXPQXR QM NKV\ TNNMN J TPPKYTP OMQ^
O[ ZKXN ZSK_PXO XSXQ[ KP ]TSS KP O[ XVWXg XW_KS TNNMN J TPPKYT `
�T WXPR_PP TKR^ JMWXURKQXMV OTSM] `

��%�����" � %����� %� �$� ���*� � �T NTW_RT Q^T V_JOTN
Mb ZMPPXO ST ZKXN] XPT RMJOXVKQXMVP O[ K_QMJ KQXRKSS[ TeQNKRQd
XVY hQNKRTPi bNMJ Q^T PM_NRT RMWT f R_SSXVY M_Q Z SK_PXO ST KdO
ZKXNP f KVW Q^TV bTTWXVY Q^TPT QM Q^T R^TR\TN ` �T MVS[ RMVd
PXWTN Q^NTT XWXMJ KQXR Q[ZTP Mb b_VRQXMV QNKRTP k
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a[ZT { QNKRTP O TYXV ]^TV Q^T NTP_ SQ Mb K b_VRQXMV XP KPd
PXYVTW QM K gKNXKO ST Q^KQ XP Q^TV ZKPPTW KP Q^T UNPQ KNY_d
J TVQ QM JMNT Q^KV MVT P_OPTc_TVQ RKSS ` a^XP RKV ^KZZTV
]^TV K ^KVWST XP NTQ_NVTW f _PTW XV PMJ T V_JOTN Mb RKSSP KVW
Q^TV ªZMPPXO S[ « NTSTKPTW ` a^T QNKRT bMN Q^XP TeKJZST ]M_SW
OT h�pp �¬� �¬� `i a[ZT � QNKRTP O TYXV ] XQ^ Q^T gKNXKOST
ZKPPTW ] XQ^M_Q KV XVXQXKS KPPXYVJ TVQ ` yV uXY_NT � f Q^T RKSS QM
hwl xn opqr x��w¬RSi bMSSM]TW hwl xn mnopqr x���SwBp�Si



]M_SW STKW QM K Q[ZT � QNKRT ` a^T Q^ XNW XP K PTNXTP Mb VMd
KNY_J TVQ b_VRQXMV RKSSP ` yV uXY_NT � f Q^T ZKXNTW RKSSP hopqr rS�nSoKVW hmnopqr rS�nSoi ]M_SW YTVTNKQT K Q[ZT � QNKRT ` ¨ PXVY
Q^TPT XWXMJ P QM USQTN Q^T ZKXNP J K\TP Q^T KVKS[PXP J KVKYTd
KO ST [TQ T�TRQXgT O TRK_PT Q^T[ RMgTN K ] XWT PTQ Mb _PTP `

�T YTVTNKQT ª� g �« ZKXNP XV Q^NTT PQTZP ` u XNPQ f ]T N_V Q^T
QNKRT TeQNKRQMN MgTN Q^T \TNVTS ` a^T NTP_SQ XP K U ST RMVd
QKXV XVY TKR^ _VXc_T QNKRT  KP KV MNWTNdMbdJ KYVXQ_WT f Q^T
� `( `{ \TNVTS YTVTNKQTP NM_Y^S[ {�|� P_R^ QNKRTP ` �TRMVW f ]T
ZMPQdZNMRTPP Q^T QNKRTP _PXVY Q^T � PQKQXPQXR QM PTSTRQ Z SK_d
PXOST KdO ZKXNP f _PXVY SKQTVQ PZ TRXURKQXMVP QM XVRNTKPT Q^T
]TXY^Q Mb b_VRQXMVP Q^KQ ^KgT VKJ TP P_YYTPQXgT Mb ZKXNTW
b_VRQXMVP ªQ^T P_OPQNXVYP hSMR\ fi h_VSMR\ fi hKRc_XNT fi hNTd
STKPT fi hONTSPT fi hPZ S fi TQR `« ` u XVKSS[f ]T bTTW Q^T PTSTRQTW
b_VRQXMVP QM KV XJZSTJ TVQKQXMV Mb Q^T R^TR\TN P\TQR^TW KOMgT `

! ��*�*�#���% *��� ��" � a^T RSKPPXR TNNMN bMN Q^ XP N_ST XP
J KV[ ZKQ^P ] XQ^ ¬ RMNNTRQS[ bMSSM]TW O[  f KVW MVS[ MVT MN
Q]M ZKQ^P ] XQ^M_Q XQ ` a^T RSKPPXR bKSPT ZMPXQXgT XP K PXVYST _PT
Mb ¬ KVW VM _PT Mb  ` �_R^ bKSPT ZMPXQXgTP Q[ZXRKSS[ ^KZZTV
]^TV Q^T SMRKS KVKS[ PXP ]T _PT QM R^TR\ KdO ZKXNP TVRM_VQTNP
K ]NKZZTN NM_QXVTP Q^KQ VTgTN ZKXN ¬ KVW  ` uMN TeKJZST f K
SM R\XVY ]NKZZTN b_VRQXMV ] XSS KRc_XNT K SMR\ f O_Q VMQ NTSTKPT
XQ ` �T ]KVQ QM NKV\ TNNMN J TPPKYTP Q^KQ UQ Q^T UNPQ XWXMJ
MgTN TNNMNP Q^KQ UQ Q^T PTRMVW ` �T WM Q^XP O[ RMJZ_QXVY
KV KWWXQXMVKS � PQKQXPQXR QM NKV\ Q^T TNNMNP ] XQ^ XV K PXVYST
R^TR\TW b_VRQXMV OKPTW MV ª{« Q^T V_JOTN Mb ZKQ^P ] XQ^XV
Q^KQ b_VRQXMV Q^KQ RMVQKXV K YXgTV ¬� ZKXN gTNP_P ª�« Q^T
V_JOTN Mb ZKQ^P Q^KQ MVS[ RMVQKXV ¬ ` ¨ PXVY Q^XP KWWXQXMVKS
NKV\XVY bMN K YXgTV ¬� ZKXN Z_P^TP Q^T JMPQ SX\TS[ TNNMNP
QM Q^T QMZ ` yJZMNQKVQS[f Q^T b_VRQXMVP KQ Q^T QMZ Mb Q^T
SXPQ VMQ MVS[ KNT JMPQ SX\TS[ QM RMVQKXV TNNMNP f O_Q KNT KSPM
SX\TS[ QM RMVQKXV Q^T OTPQ TeKJZSTP Mb ]^TNT Q^T ZNMYNKJJTN
RMVPRXTVQXM_PS[ KQQTJZQTW QM ZKXN Q^TJ  Q^TPT TeKJZSTP RKV
^TSZ _P WTQTNJ XVT Xb K YXgTV ¬� ZKXN XP gKSXW `

a^_P f TNNMNP KNT O XVVTW KRRMNWXVY QM Q^TXN KdO ZKXN f ] XQ^
Q^T OXVP PMNQTW O[ Q^T ZKXN CP Z SK_PXO XSXQ[` � XQ^ XV TKR^ OXV f
TNNMNP KNT Q^TV PMNQTW O[ Q^TXN XVWXgXW_KS TNNMN ZSK_PXO XSXQ[`
�T XVPZ TRQ TNNMNP O[ PQKNQXVY KQ Q^T QMZ Mb Q^ XP SXPQ ` uMN
TKR^ KdO ZKXN f ]T QTPQ Q^T gKSXWXQ[ Mb Q^T UNPQ TNNMN ` yb XQ
XP gKSXW f ]T RMVQXV_T XVPZ TRQXVY TNNMNP XV Q^KQ O XV _VQXS Q^T
bKSPT ZMPXQXgT NKQT XP hQMM ^XY^ `i �T Q^TV P\XZ QM Q^T VTeQ
KdO ZKXN ` �T RMVQXV_T Q^ XP ZNMRTPP _VQXS Q^T V_JOTN Mb OMY_P
KdO ZKXNP XP KSPM WTTJ TW hQMM ^XY^ fi KQ ]^XR^ ZMXVQ ]T PQMZ `

���� %�� � �^TV ]T KZZSXTW Q^ XP R^TR\TN QM Q^T �XV_e
� `( `{ \TNVTS f ]T bM_VW �� TNNMNP f {( Mb ]^XR^ XVgMSgTW b_VRd
QXMVP ]T ^KW VMQ R^TR\TW XV ZNXMN ]MN\ f KVW {{ bKSPT ZMPXd
QXgTP `

a^T PXJZSTPQ TNNMN ªKVW MVT Mb Q^T JMPQ XVPXWXM_P TNNMNP
]T ^KgT PTTV« ]KP XV Q^T hQNXWTVQi PM_VW WNXgTN ]^TNT Q^T
YSMOKS \TNVTS SM R\ ]KP KRc_XNTW O[ Q^T RKSS QM hopqr rS�nSo fiO_Q VMQ NTSTKPTW MV KV TNNMN ZKQ^ RMVQKXVTW ] XQ^ XV K P_OPTd
c_TVQ J KRNM ª h��@����� �����i« k
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ISS TNNMNP ]TNT PXJ XSKN RKPTP ]^TNT b_VRQXMVP ]TNT VMQ NTd
gTNPTW MV TNNMN ZKQ^P ` ¨V_P_KSS[f J KV[ Mb Q^TPT TNNMNP ]TNT
XV RMNT U ST P[PQTJ RMWT NKQ^TN Q^KV XV WNXgTNP ` �VT TeKJ d
ZST ^KZZTVTW XV Q^T m�w UST P[PQTJ RMWT Q^KQ KRc_XNTW K
SMR\ MV Q^T U ST P[PQTJ P_ZTN OSMR\ ªw« _PXVY Q^T b_VRQXMV
opqr wmlS� f O_Q WXW VMQ NTSTKPT XQ MV KV TNNMN ZKQ^ ` ªa^XP
TNNMN P_Ng XgTW _VQXS ]T PTVQ K O_Y NTZMNQ Q]M WK[P O TbMNT
Q^XP ZKZTN ]KP MNXYXVKSS[ P_OJ XQQTW `«

uXY_NT � YXgTP MVT Mb Q^T JMNT RMJZSTe TNNMNP f ]^XR^
KRc_XNTP Q^T J KPQTN \TNVTS SM R\ _PXVY opqr rS�nSo f O_Q ]^XST
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uXY_NT � k �MWT Q^KQ KRc_XNTP Q^T YSMOKS \TNVTS SM R\ f O_Q WMTP
VMQ NTSTKPT XQ MV XQP TNNMN ZKQ^ f Q^M_Y^ XQ WMTP ZNMZTNS[ NMSS
OKR\ K V_JOTN Mb MQ^TN MZ TNKQXMVP ` a^XP XWTVQXRKS TNNMN ]KP
R_Q KVW ZKPQT XVQM K QMQKS Mb UgT WTgXRT WNXgTNP `

XQ NMSSP OKR\ K V_JOTN Mb MQ^TN MZ TNKQXMVP MV XQP TNNMN ZKQ^ f
bMNYTQP QM NTSTKPT Q^XP SM R\ ` a^XP TNNMN ]KP bKXQ^b_ SS[ RMZXTW
XVQM bM_N MQ^TN WTgXRT WNXgTNP `

� 	� �¡E¡F� 
 �F�
�T KNT R_NNTVQS[ _PXVY J KR^XVT STKNVXVY QTR^VXc_TP QM K_d
QMJ KQXRKSS[ YTVTNKQT QTJZMNKS N_STP KVW N_ST QTJZSKQTP WXd
NTRQS[ bNMJ PM_NRT RMWT ` yVPQTKW Mb Z TNbMNJ XVY PQKQXPQXRKS
KVKS[PXP MV QNKRTP f ]T bMNJ K YTVTNKS J MWTS Mb KRQXMVP KVW
RMVQNMS vM] _PXVY ZNMOKOXSXPQXR K_QMJ KQK ª^XWWTV £KN\Mg
JMWTSP KVW PQMR^KPQXR RMVQTeQdbNTT YNKJJKNP« ] XQ^ ZNMOKd
O XSXQXTP XVXQXKSX�TW bNMJ PQKQXR ONKVR^ ZNTWXRQXMV ` yVXQXKS NTd
P_ SQP STKW _P QM O TSXTgT Q^KQ Q^ XP ] XSS O T K ZNMUQKOST KZd
ZNMKR^ `

�� ���H 	¡D¢��
a^XP ZKZTN P^M] P ^M] QM K_QMJ KQXRKSS[ UVW O_YP XV K P[PQTJ
] XQ^M_Q ^KgXVY K ZNXMNX \VM] STWYT Mb Q^T RMNNTRQVTPP N_STP
Q^T P[PQTJ J_PQ MOT[` �T _PT PXJZST PQKQXR KVKS[PTP QM
K_QMJ KQXRKSS[ TeQNKRQ ZNMYNKJJTN OTSXTbP bNMJ Q^T PM_NRT
RMWT f KVW ]T vKY OTSXTb RMVQNKWXRQXMVP KP TNNMNP ` a^T \T[
OTVTUQ Mb Q^XP KZZNMKR^ XP Q^KQ XQ TSXJ XVKQTP Q^T VTTW QM
_VWTNPQKVW Q^T P[PQTJ XV KV[ WTTZ ]K[ � ]T \VM] Q^KQ K
RMVQNKWXRQTW OTSXTb J_PQ O T KV TNNMN f � }�� ��� ��§}�� �� ����
���� �� � ������ ���}�~ �� �� �� ��`

a^XP KZZNMKR^ XP K PXYV XURKVQ XJZNMgTJ TVQ MgTN M_N ZNXMN
]MN\ Q^KQ J KV_KSS[ PZ TRXUTW N_STP QM R^TR\ ` �T VM] PZTRXb[
K YTVTNKS QTJZSKQT bMN K N_ST f KVW KSSM] Q^T K_QMJ KQXR KVKSd
[PXP QM PZ TRXKSX�T Q^T QTJZSKQT QM Q^T R^TR\TW P[PQTJ ` a^XP
QTR^VXc_T WNKPQXRKSS[ WTRNTKPTP Q^T J KV_KS SKOMN NTc_XNTW QM
NTdQKNYTQ M_N KVKS[PTP QM K VT] P[PQTJ f KVW XQ TVKOSTP _P QM
R^TR\ N_ STP Q^KQ ]T ^KW bMNJ TNS[ bM_VW XJZNKRQXRKS `

�T ZNTPTVQ Q]M YTVTNKS QTR^VXc_TP bMN XJZSTJ TVQXVY Q^TPT
WTNXgXVY KVKS[PTP f KVW ]T WXPR_PP K bNKJ T]MN\ KVW QTNJ XVMSd
MY[ bMN WTPRNXOXVY Q^TJ ` �_N UNPQ QTR^VXc_T f XVQTNVKS RMVPXPd
QTVR[f UVWP TNNMNP ]^TNT ZNMYNKJJTNP ^KgT gXMSKQTW OTSXTbP
Q^KQ ]T \VM] Q^T[ J_PQ ^MSW ` �_N PTRMVW QTR^VXc_T f PQKd
QXPQXRKS KVKS[PXP f TeQNKRQP O TSXTbP bNMJ K J_R^ VMXPXTN PKJZST
]^TNT Q^T TeQNKRQTW OTSXTbP RKV OT TXQ^TN gKSXW MN RMXVRXWTVd
QKS `



uXVKSS[f ]T ^KgT P^M]V Q^KQ Q^ XP KZZNMKR^ ]MN\P ]TSS MV
NTKS P[ PQTJ P RMWT ` �T ZNTPTVQTW PXe QTJZSKQT R^TR\TNP Q^KQ
bM_VW ^_VWNTWP Mb TNNMNP XV NTRTVQ PVKZP^MQP Mb Q^T �XV_e
KVW �ZTVj�� MZTNKQXVY P[PQTJ P ` £KV[ Mb Q^TPT TNNMNP NTd
P_SQTW XV \TNVTS ZKQR^TP `

�� BH���� 	� ����ED
�T Q^KV\ �KgXW � XSS bMN TKNS[ WXPR_PPXMVP Mb XVgKNXKVQ WTNXgKd
QXMV ` � XSPMV ¥PXT^ f  _PQXV ¥ K_Y^ f � TV IP^RNKbQ KVW �KSKP^
D KVW[ ZNMgXWTW SKPQ J XV_QT TWXQXVY KPPXPQKVRT ` �T Q^KV\
�gKV �KN\TN bMN WMXVY Q^T O_S\ Mb Q^T XJZSTJ TVQKQXMV ]MN\
bMN �TRQXMV � k ^T O_XSQ Q^T _PTdQ^TVdR^TR\ KVW NTW_VWKVQd
R^TR\ R^TR\TNP f XVPZ TRQTW KSS NTP_ SQP f KVW JMWXUTW Q^T �
ZNTdZNMRTPPMN QM J KN\ ]^TNT J KRNMP ]TNT TeZKVWTW ` �T
Q^KV\ Q^T YTVTNM_P NTKWTNP Mb oxnmV�rS�nSo bMN Q^TXN bTTWd
OKR\ KVW P_ZZMNQ f TPZ TRXKSS[ I SKV �Me bMN RMVUNJ XVY KVW
UeXVY J KV[ Mb M_N O_YP ` �T TeQNKgKYKVQS[ Q^KV\ �WWXT
� M^STN KVW � XKVT aKVY f ]^M OMQ^ P_YYTPQTW KVW Y_XWTW
J_SQXZ ST SKPQ J XV_QT ZKZTN P_NYTNXTP XV KQQTJZQP QM NTPR_T
RSKNXQ[` �WWXT PXJZSXUTW KVW YKgT VT] XVPXY^QP XVQM M_N
bNKJ T]MN\ ` � XKVT WMVKQTW PTgTNKS Te^K_PQXgT RSMPT NTKWP `
�T TPZ TRXKSS[ Q^KV\ £KN\ ¥MNM] XQ� bMN RNTKQXVY K SKO TVd
gXNMVJ TVQ Q^KQ KSSM] P _P QM bMR_P MV NTPTKNR^ NKQ^TN Q^KV
O_NTK_RNKR[` a^XP NTPTKNR^ ]KP P_ZZMNQTW O[ �I��I RMVd
QNKRQ £�Iz|(dz�d�dIz�� KVW O[ K YNKVQ bNMJ Q^T �QKVbMNW
D TQ]MN\XVY � TPTKNR^ �TVQTN `
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{�� f �ZNXVY {zz� `

�(� � `� ` j_P^ f  `� ` � XVR_P f KVW � ` ` �XTSK� ` I PQKQXR KVd
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