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mHiv r?Q bm#KBii2/ i?2B` rQ`FX Ai Bb Qm` TH2�bm`2 iQ T`2b2Mi i?2B` pBbm�H �M/ r`Bii2M �++QKTHBb?K2MibX 
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Bb MQi +QKT�`iK2Mi�HBx2/ BM i?2 #`�BMX _�i?2`- H�M;m�;2 H2�`M2`b mb2 �HH �p�BH�#H2 HBM;mBbiB+ `2bQm`+2b 
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�i G�:m�`/B�X Pm` iBK2 rQ`FBM; iQ;2i?2` `2K�BMb � ?B;?HB;?i Q7 Kv +�`22` �i G�:m�`/B� #2+�mb2 #2BM; 
BM _m?K�Ƕb T`2b2M+2 K2�Mi #2BM; 2Mp2HQT2/ BM i?2 HB;?i i?�i 2K�M�i2/ 7`QK ?2` #2�miB7mH bTB`BiX a?2 
r�b ;2M2`Qmb rBi? ?2` iBK2- /22THv i?Qm;?i7mH- �M/ b?2 +�`2/ �#Qmi bim/2Mib �M/ 7�+mHivX q?2M A 
i?BMF �#Qmi Qm` iBK2b bT2Mi iQ;2i?2`- A +�M biBHH b22 ?2` #`Q�/ bKBH2 �M/ ?2�` ?2` H�m;?- `2KBM/BM; K2 
Q7 ?2` 2KT�i?2iB+ M�im`2X a?2 r�b bQ 2KQiBQM�HHv �iimM2/ iQ Qi?2`b- b?2 TB+F2/ mT QM i?2B` +?�HH2M;2b 
Q` /Bb+QK7Q`i �M/ �HbQ `2DQB+2/ BM i?2B` bm++2bb2bX �b A `2~2+i QM _m?K� i?Qm;?- A KQbiHv i?BMF Q7 ?2` 
#`�p2`vX a?2 r�b +�``vBM; � HQ�/ i?�i K�Mv Q7 mb rBHH M2p2` FMQr i?2 K�;MBim/2 Q7- v2i r?2M2p2` A 
+�HH2/ ?2` Q` r2 K2i- b?2 ?�/ � #mQv�M+v i?�i r�b i`mHv `2K�`F�#H2X _m?K�- vQm r2`2 � /�m;?i2`- 
� bBbi2`- �mMiv- 7`B2M/- i2�+?2`- K2MiQ`- b+?QH�`- #mi �#Qp2 �HH 2Hb2- vQm r2`2 i?2 2K#Q/BK2Mi Q7 r?�i 
Bi K2�Mb iQ ?�p2 � HB72 r2HH@HBp2/X A +�``v vQm BM Kv ?2�`i- �M/ vQm` bTB`Bi HBp2b QM BM �HH i?2 HBp2b vQm 
iQm+?2/X 

@�M/`2� 6`�M+Bb- S`Q72bbQ`- "mbBM2bb � h2+?MQHQ;v .2T�`iK2Mi 

"�+F BM aT`BM; kyRe- 7Q` i?2 }`bi iBK2 A r�b BMi`Q/m+2/ iQ .`X _m?K� *?Qr/?m`v- r?Q ?2HT2/ K2 rBi? 
i?2 i`�MbH�iBQM Q7 Kv #BQ;`�T?v Tm#HBb?2/ BM AMh`�MbBiX A /B/ MQi ;2i � +?�M+2 iQ i?�MF ?2` T2`bQM�HHv- 
�M/ ?2`2 �;�BM b?2 `2�+?2/ Qmi iQ K2 �M/ BMpBi2/ K2 iQ #2+QK2 � K2MiQ` Q7 i?2 "�M;H�/2b? aim/2Mi 
�bbQ+B�iBQM U"a�V +Hm#X A r�b `2Hm+i�Mi iQ i�F2 i?2 K2MiQ`BM; TQbBiBQM- #mi ?2` bBM+2`2 �TT`Q�+? 
BMbTB`2/ K2 iQ 7�+BHBi�i2 i?2 bim/2Mi +Hm# BM #`BM;BM; �r�`2M2bb Q7 i?2 +�KTmb +QMM2+i2/M2bbX 

h?Qm;? A /B/MǶi ;2i � +?�M+2 iQ K22i ?2` BM T2`bQM- b?2 ?�b ?2HT2/ K2 BM p�`BQmb +�T�+BiB2bX A r�Mi2/ iQ 
K22i ?2` BM T2`bQM �M/ K�/2 b2p2`�H �ii2KTib #v +�HHBM; ?2`X a?2 b22K2/ p2`v ?mK#H2 �M/ BM7Q`K2/ K2 
i?�i b?2 r�b mMr2HHX qBb? A BM[mB`2/ 7m`i?2` iQ FMQr �#Qmi i?2 +�mb2 Q7 ?2` BHHM2bbX q?BH2 K2MiQ`BM; 
i?2 "a� +Hm#- A `2K�BM2/ Q++mTB2/ #mi A Kmbi �/KBi i?�i A +�MǶi `2TH�+2 ?2`X J2K#2`b MQi QMHv 
T`�Bb2/ ?2`- #mi �HbQ r�Mi2/ ?2` #�+F �b � K2MiQ`X A 72Hi i?�i A K�v MQi ?�p2 /2b2`p2/ i?2 K2MiQ`BM; 
TQbBiBQM �b A +QmH/MǶi ;�BM i?2 TQTmH�`Biv b?2 ?�/ rBi? bim/2MibX PM2 Q7 i?2 K2K#2` H2�/2`b +�K2 
iQ K2 �M/ b?�`2/ ?2` ?QHBbiB+ 2tT2`B2M+2 rQ`FBM; _m?K�X LQr A mM/2`bi�M/ i?2 `2�bQMb #2?BM/ ?2` 
TQTmH�`BivX a?2 ?�/ #22M � `QH2 KQ/2H �M/ b?2 bBM+2`2Hv +�`2/ �#Qmi i?2 2tBbi2M+2 Q7 i?2 "a� +Hm#X >2` 

oAAA 



�/KBMBbi`�iBQM ?2HT2/ i?2 +QHH2;2 iQ 2K#`�+2 i?2 KBbbBQM Q7 i?2 "a� +Hm#- r?BH2 ?2HTBM; i?2 bim/2Mi 
K2K#2`b iQ ;�BM FMQrH2/;2 BM +BpB+ 2M;�;2K2Mi- H2�/2`b?BT /2p2HQTK2Mi- �M/ bQ+B�H 2M;�;2K2MiX A 
r�b p2`v Km+? iQm+?2/ #v ?2` bTB`Bim�H +QMM2+iBQM iQ i?2 +QHH2;2- r?B+? biBHH K�F2b K2 i?BMF i?�i b?2 
Bb QMHv T?vbB+�HHv �#b2MiX 

� b+?QH�` HBF2 .`X *?Qr/?m`v r?Q ?�b ;Bp2M K2 �M/ G�:m�`/B� bim/2Mib bQ Km+?- r2 �`2 #H2bb2/ 
iQ ;2i �+FMQrH2/;2/X q2 /22THv p�Hm2 ?2` +QMi`B#miBQM �M/ `2bT2+i ?2` BMi2M/2/ Tm`TQb2 Q7 ?2HTBM; 
G�:m�`/B� bim/2Mib iQ 2MpBbBQM i?2B` 7mim`2X q2 T`�v 7Q` ?2` /2T�`i2/ bQmHX .`X _m?K� *?Qr/?m`v- 
r2 KBbb vQmX 

@a�/� >v2 C�K�M- AMbi`m+iQ`- "mbBM2bb �M/ h2+?MQHQ;v .2T�`iK2Mi 

S?QiQ RX .`X _m?K� *?Qm/?m`v rBi? .`X :�BH J2HHQr- S`2bB/2Mi Q7 G�:m�`/B� *QKKmMBiv *QHH2;2- �M/ 
bim/2Mib Q7 i?2 "�M;H�/2b? aim/2Mi �bbQ+�BiBQM 

As 



*QMi2Mib 

*QMi2Mib  

S�`i A *`2�iBp2 q`BiBM; � SQ2Kb 

R am`T`Bb2 f ��ǒ£ USQTv *?Qr/?m`v f ��� �x ����V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j  

k ai�vBM; BM � :QQ/ _2H�iBQMb?BT USQTv *?Qr/?m`vV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8  

j 1HQBb2 f o���i�z� hs�� UC2bKBM �`� f �z���� h��� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e  

9 a2�`+?BM; UPHBp2 *�b�`2MQV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X d  

8 � "Bi Q7 q2B`/M2bb Uar2F+??� GmBi2HV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry  

e h?2 _2/ h`�BM UsBM+?2M UoBQH�V uQmV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RR  

d *Biv GB72, 7`QK �bB� ai`�B;?i iQ �K2`B+� U�M;`2D aBM;?V X X X X X X X X X X X X X X X X X X X X X X X X Rk  

S�`i AA *`BiB+�H 1bb�vb 

3  J�FBM; i?2 lMBi2/ ai�i2b Q7 �K2`B+� i?`Qm;? AKKB;`�iBQM �+ib U*H�`2M+2  
"�;mvQV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R8  

N  lMiQH/ aiQ`B2b, *?BM2b2 qQK2MǶb 1t+HmbBQM BM h2Qr GBK :Q?Ƕb SQ2i`v UC2bbB+�  
P`iBxV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R3  

Ry  aBH2M+2 �M/ q�i+?7mH 1v2b BM J�tBM2 >QM; EBM;biQMǶb ǳLQ L�K2 qQK�MǴ  
UJB+?�2H� *�bb�M/`� "�miBbi�V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky  

RR  h?2 G2bbQMb 7`QK i?2 *QMi�+i wQM2 UCQQB *?QB �H#�MQV X X X X X X X X X X X X X X X X X X X X X X X X kj  

s 



*QMi2Mib 

Rk h?2 lM?2�`/ oQB+2b Q7 �M;2H AbH�M/ UaQmpBF a�?�V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k8  

Rj A/2MiBiv �M/ h`�/BiBQM BM C?mKT� G�?B`BǶb h?2 L�K2b�F2 UaQKB �?K2/ V X X X X X X kd  

S�`i AAA _2~2+iBp2 1bb�vb 

R9 *`QbbBM; "Q`/2`b UCB�72M; GBV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jR  

R8 �..� UC�?B/mH S`BvQV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jj  

Re "�+F hQ a+?QQH UL�xKmM 1ivV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j8  

Rd AiǶb hBK2 iQ SB+F lT Pm` >BbiQ`v Uq�M; q2BV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3  

R3 Jv *QKKmMBiv U_�D�M *?�m/?�`vV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y  

RN >2�` i?2 oQB+2, C�T�M2b2 pbX 1M;HBb? UJ2;mKB 6BixT�i`B+FV X X X X X X X X X X X X X X X X X X X X X 9k  

S�`i Ao _2+BT2b 

ky aTB+2/ "�F2 *?B+F2M U6Mm l;v2M LQ`xBMV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9d  

kR _mB J�+?2` U6Bb?V C?QH U"2M;�HB 6Bb? *m``vV UJQ?�K2 E?�MV X X X X X X X X X X X X X X X X X 93  

kk "`2rBM; h2� UaB/BF� CBp`�DV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9N  

kj *?BM2b2 >Qi SQi Usm2 q2BV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8y  

S�`i o S?QiQb 

k9 S?QiQb Ua?B[mB GB U�HB+2VV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8j  

k8 "�;�M *Biv- Jv�MK�` U�v2 aQ2 a�M/2`V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 89  

ke �7i2` Rk BM JQM;EQF ULB+?QH�b *�`�++BQHQV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 88  

kd G2;BQM- � KQK2Mi BM 6Q`i`2bb >BHHb ULB+?QH�b *�`�++BQHQV X X X X X X X X X X X X X X X X X X X X X X X 8e  

sA 



*QMi2Mib 

k3 _2[mB2K Q7 *QKTH2tBQM ULB+?QH�b *�`�++BQHQV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8d  

kN S�M;QM; G�F2- G�/�F?- AM/B� Ua2`ibQ J2`ibBV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 83  

jy *?�F� a�Hi G�F2 UuBM; u�M;V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8N  

jR .�HB Uw?QM;KBM; ZBmV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ey  

jk a�`B BM "�M;H�/2b? U6�`x�M� oB�p�QV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X eR  

jj sB�K2M lMBp2`bBiv BM *?BM� UZmBM;H�M *?2MV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ek  

j9 L2r uQ`F *Biv UJBF2 um/� *?2MV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ej  

j8 S?QiQb Uai2HH� aBi�Q sBM;V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e9  

je .`�rBM;b Uw2tBM GBmV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ee  

S�`i oA GBbi Q7 *QMi`B#miQ`b 

sAA 



GBbi Q7 6B;m`2b 

GBbi Q7 6B;m`2b  

R .`X _m?K� *?Qm/?m`v rBi? .`X :�BH J2HHQr- S`2bB/2Mi Q7 G�:m�`/B� *QKKmMBiv 
*QHH2;2- �M/ bim/2Mib Q7 i?2 "�M;H�/2b? aim/2Mi �bbQ+�BiBQM X X X X X X X X X X X X X X X X X X X X X X X X As  

k S?QiQ *QMi`B#miBQM, wQM;?m� w?�M; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9  

j S?QiQ *QMi`B#miBQM, ar2F+??� GmBi2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X d  

9 S?QiQ *QMi`B#miBQM, �HB+2 a?B[mB GB X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry  

8 S?QiQ *QMi`B#miBQM, J2Bvm w?Qm X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RR  

e S?QiQ *QMi`B#miBQM, ar2F+??� GmBi2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rk  

d S?QiQ *QMi`B#miBQM, JBF2 um/� *?2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Re  

3 S?QiQ *QMi`B#miBQM, JBF2 um/� *?2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RN  

N S?QiQ *QMi`B#miBQM, wQM;?m� w?�M; U72�im`2/ �`iBbiV X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kR  

Ry S?QiQ *QMi`B#miBQM, ar2F+??� GmBi2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ke  

RR S?QiQ *QMi`B#miBQM, CBM;DBM; >2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd  

Rk >�M7m X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3  

Rj >�M7m X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jN  

R9 S?QiQ *QMi`B#miBQM, _�D�M *?�m/?�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y  

R8 S?QiQ #v a?B[mB GB U�HB+2V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8j  

sAAA 



GBbi Q7 6B;m`2b 

Re S?QiQ #v a?B[mB GB U�HB+2V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8j  

Rd "�;�M *Biv- Jv�MK�` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 89  

R3 �7i2` Rk BM JQM;EQF X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 88  

RN G2;BQM- � KQK2Mi BM 6Q`i`2bb >BHHb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8e  

ky _2[mB2K Q7 *QKTH2tBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8d  

kR S�M;QM; G�F2- G�/�F?- AM/B� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 83  

kk *?�F� a�Hi G�F2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8N  

kj .�HB- *?BM� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ey  

k9 a�`B BM "�M;H�/2b? X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X eR  

k8 sB�K2M lMBp2`bBiv BM *?BM� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ek  

ke � ai`22i BM L2r uQ`F X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ej  

kd � #2�miB7mH pB2r Q7 i?2 +Biv �+`Qbb i?2 b2� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ej  

k3 lMBiv BM /Bp2`bBiv X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ej  

kN h�HH #mBH/BM;b BM i?2 +Biv X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ej  

jy a2H7@TQ`i`�Bi Q7 ai2HH� aBi�Q sBM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e9  

jR ai2HH� aBi�Q sBM; �M/ ?2` �mMi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e8  

jk lMiBiH2/ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ee  

jj AMF aF2i+? q�i2`+QHQ` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ed  

sAo 
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RX 

am`T`Bb2 f ��ǒ£ 
SQTv *?Qr/?m`v f ��� �x ���� 

AM � iBMv �T�`iK2Mi #mBH/BM; BM L2r uQ`F *BivX GQ`�- � jy@v2�`@QH/ T`2iiv- bFBMMv rQK�M Bb #mbv BM 
?2` FBi+?2MX hQ/�v Bb ?2` 8i? K�``B�;2 �MMBp2`b�`vX Ai b22Kb iQ GQ`� i?�i- ?2` ?mb#�M/ 7Q`;Qi �#Qmi 
i?2B` K�``B�;2 �MMBp2`b�`vX >2 ;Q2b iQ ?Bb Q{+2 HBF2 i?2 Qi?2` /�vbX h?2`2 r2`2 MQ +?�M;2b BM ?Bb 
#2?�pBQ`X 

GQ`� r�Mib iQ bm`T`Bb2 ?BKX PM+2- ?2` ?mb#�M/ r�b p2`v 2�;2` iQ ?�p2 � #�#v #mi MQr ?2 Bb bBH2Mi 
�M/ /Q2bMǶi i�HF �MvKQ`2 �#Qmi BiX hQ/�v- b?2 rBHH ;Bp2 ?BK i?2 ;QQ/ M2rbX 

GQ`� +QQFb /2HB+BQmb 7QQ/b- MB+2Hv /2+Q`�i2b i?2 `QQKb- �M/ b?2 /`2bb2b mT #2�miB7mHHvX h?2M b?2 #`BM;b 
Qmi � M2r D�+F2i 7`QK i?2 r�`/`Q#2- � ;B7i b?2 #Qm;?i 7Q` ?BKX GQ`� r�Bib 7Q` ?2` ?mb#�M/ iQ `2im`MX 

�i 3 TK- i?2 /QQ`#2HH `BM;bX GQ`� QT2Mb i?2 /QQ` rBi? � `QK�MiB+ HQQFX >2` ?mb#�M/ +QK2b BMbB/2- 
/Q2bMǶi HQQF �i GQ`�- �M/ ;Q2b bi`�B;?i iQ i?2 #2/`QQKX GQ`� +HQb2b i?2 /QQ`X a?2 HQQFb �i ?2` `2~2+iBQM 
QM i?2 HBpBM; `QQKǶb KB``Q`X h?2M b?2 2Mi2`b i?2 #2/`QQK rBi? � bKBHBM; 7�+2X a?2 r�Mib iQ ;Bp2 ?BK 
i?2 ;QQ/ M2rbX 

GQ`B ?m;b ?2` ?mb#�M/ 7`QK i?2 #�+F �M/ i`B2b iQ FBbb ?BK rBi? T�bbBQMX am//2MHv b?2 MQiB+2/- i?2 
TBMF HBTbiB+F bi�BM Q7 �MQi?2` rQK�M QM ?Bb M2+F5 
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b hz ��� ­� ����� ����įs� b ������ ��� ��Ő ��� Ǒ��� hz ���� �u�y ��s�� b gƒ ����� ��i hz g���� �u�£�y �� 
b ��� hx��� �s�� �����į� �y� �� b 

Ǒ����s hz ���Ɨ�iz ���� ����� b os ��£ os�} ����� zƒ t�� hņ�� ��£ k�~�y� ��� Ǒ���� ��� ot� ����įƓ b hz 
���s ���e����} ���� �� b 

����� ����Ƌ ���� ��Ǒ��� t���� ��Ƌ� s��� x��s������ v� ��z�£ o�e ���z ��Ƈ����� ��z�u�z s�� b ����� �� h����� 
���s ��� s�� h�� os�} ���� zĬ��s} o�e Ǒ���� ���� h��� zƒ g��ĺ� s��� ���s b 

��� ° }�£ ��z�� s��e ��� ���z q�~ b ����� ������ǳs g���Ĭ�ĸ ���£ ��z� �t���b ��� Ǒ��� ����� Ɨ��� s��� ��� os�} 
����� zƒq ��s�£ �� ������ ���s b ������ x�� ��£ ������ v��b ����� ��z� �Ɖ s�� ��£ b ����e Ǡ��� h£��£ os{�s 
���t ��£ ���z�s b Ǒ����s ���e����} ���� x�£ �� b 

���ǖ�Ś� ���t �£�s�ĺ Ɨ��� s�� ����� b ��y�� ���s Ǒ����s z�Ė�£ ��� �să s��� �xǁ� s�� u��� h���ub �~�� ���t� 
��� u��£ gƒ ����� �u����� ����ǋ�s� ��u � 

j 



am`T`Bb2 f ��ǒ£ USQTv *?Qr/?m`v f ��� �x ����V 

S?QiQ kX S?QiQ *QMi`B#miBQM, wQM;?m� w?�M; 

9 



ai�vBM; BM � :QQ/ _2H�iBQMb?BT USQTv *?Qr/?m`vV 

kX  

ai�vBM; BM � :QQ/ _2H�iBQMb?BT 
SQTv *?Qr/?m`v 

aBM;H2\  
q?v MQi H2i mb ?2HT vQm }M/ bT2+B�H bQK2QM2\  
J�i+?K�F2` ;Bp2b vQm i?2 #2bi QTTQ`imMBiv  
iQ }M/ Qmi � K2�MBM;7mH `2H�iBQMb?BT  
aB;MBM; mT �M/ +`2�iBM; � T`Q}H2- Bb 6_11  
:Bp2 vQm`b2H7 KQ`2 +?�M+2b �M/ ;2i bi�`i2/X  
uQm` M2ti /�i2 +QmH/ #2 Dmbi � 72r +HB+Fb �r�v5  

uQmǶ`2 BM � `2H�iBQMb?BT5  
LQ AMiBK�+v\  
AiǶb QF�v i?�i vQm ?�/ � };?iBM; BM 7`QMi Q7 mb  
.Q2bMǶi K�ii2`- �K�xQM Bb 7Q` vQm  
G2�`M �#Qmi _2H�iBQMb?BTb �i �K�xQM-  
a?QT "QQFb rBi? `2H�iBQMb?BT K�M�;2K2Mi bQ7ir�`2 �M/ mT/�i2/ _2pB2rb  
"2bi BMbTB`�iBQM�H [mQi2b �#Qmi _2H�iBQMb?BTb �M/ };?iBM; iQQ  
6`22 a?BTTBM;- MQ ?B//2M +QbiX  

.Q vQm FMQr i?2 *Qr#Qv *Q/2\  
>Qr � G�/v a?QmH/ "2 h`2�i2/-  
�M/ >Qr iQ :2i uQm` J�M iQ h`2�i uQm i?2 *Qr#Qv q�v  
L�iBp2 "m##� h?QKTbQM HBp2b #v � +Q/2 Q7  
?QM2biv- `2bT2+i- �M/ 7�Bi? rBi? ?Bb 7�KBHv- ?Bb `�M+?2b �M/ ?Bb �MBK�HbX  
LQr- i?Bb KQ/2`M /�v +Qr#Qv #`BM;b ?Bb +Q/2b 7Q` mb  
qBi?Qmi �Mv +?�`;2X  

aB;Mb Q7 1KQiBQM�H �#mb2  
.Q2bMǶi K�ii2`- q2H+QK2 iQ ǳE2Mb�[Ǵ  
hQT /�iBM; bBi2b 7Q` vQmc ;m�`�Mi22/- i?�i �+im�HHv rQ`Fb  
AiǶb 6`22 iQ GQQF- bB;M mT MQr  
LQ T`B+2b- MQ ?B//2M +Qbi-  
1p2`vi?BM; Bb 7`22X  

8 



1HQBb2 f o���i�z� hs�� UC2bKBM �`� f �z���� h��� 

jX 

1HQBb2 f o���i�z� hs�� 
C2bKBM �`� f �z���� h�� 

ǳ:QQ/ KQ`MBM;- JbX q?Bi2X >Qr �`2 vQm\Ǵ h?2 Mm`b2 ;`22ibX h?2`2 Bb � 7�BMi bKBH2 QM 1HQBb2Ƕb 
iQQi?H2bb 7�+2X >2` MQM�;2M�`B�M #Q/v Bb +`mKTH2/ �M/ +m`H2/ HBF2 � M2r#Q`MX "mi b?2 biBHH ?�b �+iBp2 
BK�;BM�iBQMbX a?2 biBHH ?�b /`2�Kb r?2`2 b?2 TB+im`2b ?2`b2H7 �b � HBiiH2 ;B`H r�i+?BM; i?2 bFv- 2bT2+B�HHv 
BM i?2 KQ`MBM; r?2M Bi +?�M;2b Bib +QHQ`bX a?2 �bF2/ i?2 Mm`b2, 

ǳ*QmH/ vQm TH2�b2 TmHH i?2 +m`i�BMb\ A r�Mi iQ b22 i?2 bFvXǴ h?2 Mm`b2 TmHHb i?2 +m`i�BMb rBi? ?2` 
?�M/b �M/ bi�`ib T`2T�`BM; 7Q` ?2` #2/ #�i?X 1HQBb2 Bb HQbi BM i?2 #2�miv Q7 i?2 bFv 7Q`;2iiBM; ?2` 
T`2b2MiX 6Q` ?2`- T`2b2Mi Bb MQi?BM; #mi i?2 2M/H2bb r�BiBM; 7Q` i?2 mHiBK�i2 /2T�`im`2X 

o���i�z� hs�� 
�z���� h�� 

���į ��į� ����£ �ƨ��� z���£� 
���Ɨ���� ��� ���£�i}b �s�� hy hz" ���į�sĬ s�ds�Ė���d�s �u�y o���i�z� ��ǌ ����b ��d�s �u�y �������hŋ��� ��b ��� 
��� ��}� ��� h�u� ��i ���z h� �ŋ�� ��£ �u�yb �� �� ǑƖ ���t� sƳ��£ y�� hd�sb oi ����e����� ��� ��y����} 
��z�� s��y� h�u� ����įe������ ���� z������ ���� �£b o���i�z� ���� i�Ő s�� hs�� ��t��� ����� 

s�� �s���� hs�� �� ĺ��ĺ�� ǡ� ����£b �� ���į�s ���� 
�z������ ��į�}� os}� ����£ ����� �Ɣzb h��� �ţ i�Ő s�� hs�� ��t��b ���į ���Ƒs���� z������ ��į� ����£ o���i�z� 
�������� h�£�z�� �Ĭ�ǌ ��£ ��£b h� o���iz �����£ ��£ �s���� ������£��������£ hs���� �����£� ���� ��£ ��� 
��į���b ��į���� ��t��� ��£ ǌƞ�Ǎ���� ����i Ɨ��ĺ� ����Ĭ�b 

e 



a2�`+?BM; UPHBp2 *�b�`2MQV 

9X 

a2�`+?BM; 
PHBp2 *�b�`2MQ 

AǶK MQ #B`/- #mi AǶK �+[m�BMi2/ rBi? i?2 bFvX  
h?2 }`bi iBK2 A ~2r- A r�b 7Qm`X  
A ?�p2 i?2 bmMMv bFBM Q7 �M BbH�M/2`- #mi  
h?2v rQmH/MǶi H2i K2 F22T Kv H�M;m�;2X  
1aG im`M2/ Kv �++2Mi BMiQ  
ai�M/�`/ GQM; AbH�M/ 1M;HBb?-  
�M/ Kv /�//v iQH/ K2 Bi r�b #2ii2`  
LQi iQ mb2 i?2 rQ`/b A �H`2�/v FM2rX  

>2 b�B/ Bi rQmH/ #2 2�bB2` i?2M-  
hQ #2 ǳQM2 Q# /2KǴ,  
�K2`B+�M-  
LQi #v #HQQ/-  
UMQi i?�i �K2`B+�M #HQQ/ #2HQM;b iQ �MvQM2  
�T�`i 7`QK i?2 BM/B;2MQmbV  
"mi #v T�T2`b  
�M/ bT22+?X  

LQr A +�MǶi `2K2K#2`  
>Qr iQ +QmMi T�bi }p2c  

Ab� 

.�H�r� 

h�iHQ 

�T�i 

GBK� 

q?�i +QK2b �7i2` HBK�\  

A /QMǶi i?BMF BM i�;H�HQ;X  
q?2M Kv HQH� i�HFb iQ K2-  
a?2 �Hr�vb 7QHHQrb #v �bFBM;  
A7 A mM/2`bi�M/X  
P7 +Qm`b2X  
A `2K2K#2` ?Qr iQ ?2�`X  

S?QiQ jX S?QiQ *QMi`B#miBQM, ar2F+??� GmB@
i2H 

AA 

d 



a2�`+?BM; UPHBp2 *�b�`2MQV 

A mM/2`bi�M/ 2p2`vi?BM;X 

UA Dmbi +�MǶi `2THvV 

AǶK BHHBi2`�i2 BM Kv Q`B;BM�H /B�H2+i-  
�M/ �`iB+mH�i2 BM i?2 +QHQMBx2`ǶbX  

AMDmbiB+2X  

AAA  

A 7QmM/ Kvb2H7 BKK2`b2/ BM /Bz2`2Mi +mHim`2b-  
bQ r?2`2 Bb Kv QrM\  
r?�i �K A\  
h?2 QMHv �bB�M 7�+2 �i Kv #2bi 7`B2M/Ƕb [mBM+2�M2`�c  
h?2 QMHv v2HHQr 7�+2  
AM i?2 +?Q+QH�i2 ;QbT2H +?QB`X  
AiǶb T2+mHB�` r?2M T2QTH2 H�#2H K2  
ǳh?2 �bB�MǴ  
q?2M A �K i?2 QMHv QM2-  
bBM+2  
A /QMǶi 2p2M FMQr r?�i Bi K2�Mb iQ #2 ǳ�bB�MǴ �MvKQ`2X  
q?2M A ;2i bi`�B;?i �Ƕb-  
AiǶb �ii`B#mi2/ iQ i?2  
H�+F Q7 7QH/b  
QM Kv 2v2HB/b  
�M/ MQi QM Kv T2`bQM�H �K#BiBQMX  

q?2M T2QTH2 �bF r?2`2 AǶK 7`QK-  
A b�v GQM; AbH�M/X  
ǳLQǴ i?2v `2THv  
ǳuQm` M�iBQM�HBivXǴ  
q?v\  
.Q2b Bi K�ii2`\  

Jv +?�`�+i2` r�b b?�T2/ BM  
J�Mv BKKB;`�MibǶ K2bbv ?QK2bX  
A �K �M BMi2`b2+iBQM�H rQK�MX  
A r�b H27i bQK2r?2`2 QM �M BMi2`M�iBQM�H ~B;?iX  
A �K 7`QK bQK2r?2`2 #2ir22M i?2 �iH�MiB+ �M/ S�+B}+ Q+2�MbX  
A �K 7`QK #Q``Qr2/ H�M/X  

Ao  

AM �K2`B+�-  
A �K 2tQiB+X  

3 



a2�`+?BM; UPHBp2 *�b�`2MQV 

AM i?2 S?BHBTTBM2b-  
A �K 7Q`2B;MX  

A i`�p2HH2/ #�+F iQ i?2 TH�+2 A r�b #Q`M-  
�M/ i?2 T2QTH2 r?Q 72/ K2 7`QK i?2 #QiiH2  
b�B/ AǶK iQQ �K2`B+�Mc  
hQQ bi`QM; iQ }i BMiQ  
h?2 B/2�HBx2/ `QH2 Q7 r?�i �  
6BHBTBMQ rQK�M  
b?QmH/ HQQF HBF2X  
AiǶb MQi Dmbi Kv `Q+Fv KQmMi�BM b?QmH/2`b-  
AiǶb Kv +`m/2 L2r uQ`F bT22+?-  
AiǶb Kv i`�BM@�/�Ti2/ TQbim`2-  
AiǶb Kv H27i@rBM; KBM/X  

h?2v b�v AǶp2 HQbi Kv +mHim`2-  
"mi r?�i Bb Kv +mHim`2\  
q?Qb2 aT�MBb? #HQQ/  
AM}Hi`�i2/ Kv �M+2bi`v  
�M/ H27i mb �HH rBi?  
G�bi M�K2b i?�i `QHH Qz i?2 iQM;m2  
AM `2/\  

_2/ HBF2 i?2 #HQQ/ i?�i Kv T2QTH2 b?2/c  
_2/ HBF2 ?�H7 Q7 Qm` ~�;X  

A /QMǶi FMQr Kv +mHim`2c  
h?2v /QMǶi 2Bi?2`X  
A ?�p2 #22M iQH/ K�Mv iBK2b  
h?�i A �K +QM7mb2/- #mi  
A �K QMHv b2�`+?BM;  
6Q` r?�i i?2v /QMǶi FMQr  
h?2v ?�p2 HQbi  

N 



� "Bi Q7 q2B`/M2bb Uar2F+??� GmBi2HV 

8X  

� "Bi Q7 q2B`/M2bb 
ar2F+??� GmBi2H 

h?Qmb�M/b Q7 ?2�`i#`2�Fb  
;Q2b bBH2Mi BM � HQ+F2/ /QQ`X  
GQp2 `Q�`b BM QMHv #�+Fbi�;2-  
�M/ FBM/M2bb M22/b b�Hp�iBQMX  

S2QTH2 i`mbi �M/ H�i2`  
+QHH2+i i?2Kb2Hp2b #`QF2MX  

S2QTH2 /`2�K �M/ H�i2`  
i?2v 7Q`;2i iQ HBp2 7Q` `2�HX  

S2QTH2 HQp2 �M/ H�i2`  
}M/ Bi };m`�iBp2 #v ?2�`i  
�M/ HBi2`�H #v KBM/X  
"mi Bb MQi HQp2 r?�i r2 /Q #v ?2�`i\  

GBiiH2 #Bi Q7 r2B`/M2bb  
i?�i biBHH T`2p�BHb BMbB/2 mb  
qBi? mM7QmM/2/ 72�` Q7 /2�i?X  
"mi r?v r2 M2p2` +`�p2 7Q` HB72  
#27Q`2 r2 72�` /2�i?\  

�M/ r2 �Hr�vb KQQ`2/  
M2p2` H2i Qm`b2Hp2b �/`B7iX  
"mi ?Qr rBHH r2 b22 Qi?2` bB/2  
B7 r2 M2p2` H2i ;Q Q7 �M �M+?Q`\  

aQ r?�i ?�b KQ`2 #Bi Q7 r2B`/M2bb\  
iQ #2 �7`�B/ Q7 /vBM;  
Q` M2p2` #2BM; �HBp2  
#27Q`2 �+im�HHv /vBM;\  

YYYYYYYYYYYYYY  

S?QiQ 9X S?QiQ *QMi`B#miBQM, �HB+2 a?B[mB GB 

Ry 



h?2 _2/ h`�BM UsBM+?2M UoBQH�V uQmV 

eX 

h?2 _2/ h`�BM 
sBM+?2M UoBQH�V uQm 

Ai Bb � HQM; HQM; DQm`M2v- BM � HQM; HQM; i`�BMX  
q?2M i?2 ;`22M i`�BM �TT`Q�+?2b- �HH Q7 i?2 T2QTH2 ?�p2 MQi?BM; iQ +�``vX  
S2QTH2- � HQi Q7 T2QTH2- �`2 #Q�`/BM;X  
Ai biQTb- Bi `mMb- Bi T�bb2b � HQi Q7 bi�iBQMbX  
JQ`2 �M/ KQ`2 T2QTH2 bi�`i #Q�`/BM;- Hm;;�;2- bmBi+�b2b- #�;b- #mM/H2b- #Qt2bĘ  
� HQi Q7 i?BM;b- +HQi?2b- b?Q2b- #QQFb- TQib- 2H2+i`QMB+bĘ  
�HH Q7 i?Qb2 i?BM;b �HH Qp2` i?2 TH�+2- Q++mTB2/ bT�+2X  
� HQi Q7 T2QTH2 ?�p2 iQQ K�Mv i?BM;bX  

� 72r T2QTH2 ?�p2 iQQ 72r i?BM;bX  
S2QTH2 r?Q ?�p2 iQQ 72r i?BM;b  
+?2`Bb? 2p2`vi?BM;X  
S2QTH2 r?Q ?�p2 iQQ K�Mv i?BM;b  
r�bi2 2p2`vi?BM;X  
Ai F22Tb `mMMBM;- T2QTH2 F22T  
#Q�`/BM;X  
AM iBK2- Bi ;2ib ?2�pB2` �M/  
?2�pB2`X  
AM iBK2- Bi `mMb bHQr2` �M/ bHQr2`X  
Ai bi�`ib iQ K�F2 MQBb2b �M/  
bK2HHbX  
Aib +QHQ` bi�`ib im`MBM; BMiQ `2/  
Ai #2;BMb iQ ?�p2 H2bb bT�+2- �M/  
bQK2iBK2b- MQ bT�+2X  

h?2`2 �`2- biBHH bQK2 T2QTH2- r?Q MQiB+2- r?Q �`2 +QMbB/2`�i2- ;2M2`Qmb �M/  
rBb2X  
aQK2 T2QTH2- /2+B/2/ iQ i�F2 +�`2 Q7 i?BM;b- �M/ iQ ;2i `B/ Q7 mMM2+2bb�`v  
i?BM;bX  

S?QiQ 8X S?QiQ *QMi`B#miBQM, J2Bvm w?Qm 

RR 



*Biv GB72, 7`QK �bB� ai`�B;?i iQ �K2`B+� U�M;`2D aBM;?V 

dX  

*Biv GB72, 7`QK �bB� ai`�B;?i iQ �K2`B+� 
�M;`2D aBM;? 

6�` �r�v 7`QK ?QK2 
.Bz2`2Mi +mHim`2- /Bz2`2Mi iBK2 xQM2- 
G�M;m�;2 #�``B2`- i?�i bi`�M;2` 722HBM; 
�bB�M �K2`B+�M HBpBM; BM � /`2�K 
h?Bb `2�HBiv b22Kb HBF2 � DQF2 
AM L2r uQ`F *Biv- H�M/ Q7 QTTQ`imMBiB2b\ 

qBHHBM; iQ 2tTHQ`2 i?Bb *Biv 
h`vBM; ?�`/ iQ #H2M/ BMiQ � M2r ?Q`BxQMc 
*Biv HB72- 
aQ +QKTH2t- bQ /Bp2`bB}2/ #mi AǶK bi`QM; 
.Bz2`2Mi `�+2b rBi? bKBHBM; 7�+2b 
q�pBM; �M/ ;`22iBM; BM +�+QT?QMQmb iQM2b 
*Biv HB72- i?2 +?�HH2M;2b r?B+? A 
1K#`�+2 rBi? QT2M �`Kb 

u2b5 AǶK `2�/v rBi? � +H2�` KBM/ 
A Kmbi K�F2 Bi- � /2i2`KBM�iBQM rBi?BM Kvb2H7 
hQ K�F2 � /Bz2`2M+2X �HH A 2p2` r�Mi2/ 
6`QK bi`m;;H2 A `Bb2 iQ ;`�+2X h?2 bFvǶb Kv HBKBi 
AKT�+iBM; TQbBiBp2Hv 2p2`vQM2 �`QmM/ K2c 
"2+QKBM; � aQm`+2 Q7 KQiBp�iBQM iQ Kv 
A �K i?2 +?�M;2 A r�Mi iQ b22 

S?QiQ eX S?QiQ *QMi`B#miBQM, ar2F+??� GmBi2H 

Rk 



S�`i AA  

*`BiB+�H 1bb�vb  

Rj  



R9  



J�FBM; i?2 lMBi2/ ai�i2b Q7 �K2`B+� i?`Qm;? AKKB;`�iBQM �+ib U*H�`2M+2 "�;mvQV 

3X  

J�FBM; i?2 lMBi2/ ai�i2b Q7 �K2`B+� i?`Qm;? AKKB;`�iBQM 
�+ib 
*H�`2M+2 "�;mvQ 

Jv mM/2`bi�M/BM; Q7 BKKB;`�iBQM Bb #�b2/ QM Kv 7�KBHvǶb 2tT2`B2M+2 Q7 H2�pBM; i?2 S?BHBTTBM2b- 
Qm` ?QK2 +QmMi`v- iQ KB;`�i2 iQ i?2 lMBi2/ ai�i2bX �Hi?Qm;? iQ b2i 7QQi QM i?Bb TH�+2 KQbi T2QTH2 
`272` iQ �b i?2 T`QKBb2/ H�M/ Bb � T`BpBH2;2- Bi �HbQ +?�M;2/ Kv HB72 /`�K�iB+�HHvX A 72Hi 72�` Q7 HBpBM; 
BM � 7Q`2B;M H�M/- HBF2 � T�i?Q;2M BMbB/2 � ?2�Hi?v #Q/v `2�/v iQ #2 �ii�+F2/ #v Bib BKKmM2 bvbi2KX 
.2bTBi2 Kv 72�`b- i?2 2MiBiH2K2Mi r2 `2+2Bp2/ r�b i?2 lMBi2/ ai�i2bǶ `2r�`/ 7Q` Kv 7�i?2`Ƕb `2M/2`2/ 
b2`pB+2 7Q` Bib /BTHQK�iB+ KBbbBQMX AK�;BM2 B7 i?Bb +QmMi`v biBHH ?�/ i?2 b�K2 #B�b2/ BKKB;`�iBQM H�rb 
i?�i Bi ?�/ #27Q`2 RNe8- MQM2 Q7 i?Bb rQmH/ #2 TQbbB#H2X am+? H2;BbH�iBQM r�b T`2b2Mi2/ �b 2bb2MiB�H 
iQ T`Qi2+i i?2 +QmMi`v 7`QK ǳmM/2bB`�#H2 BKKB;`�MibXǴ �b i?2 lMBi2/ ai�i2b �+FMQrH2/;2/ T2QTH2Ƕb 
+BpBH `B;?ib- Bi ;�p2 `Bb2 iQ i?2 BKTH2K2Mi�iBQM Q7 H2MB2Mi H2;BbH�iBQMb bm+? �b i?2 T`272`2M+2 bvbi2K �M/ 
�/KBii�M+2 Q7 `27m;22b i?�i +`2�i2/ i?2 M�iBQMǶb ;HQ#�H BK�;2 Q7 2[m�HBiv �M/ +QKT�bbBQMX 

h?2 #�bBb Q7 T�bbBM; BKKB;`�iBQM TQHB+B2b #27Q`2 r�b K�BMHv +?�`�+i2`Bx2/ #v ?�biv Dm/;K2Mib 
�M/ `2bi`�BMBM; �++2bb Q7 +2`i�BM ;`QmTb Q7 T2QTH2 #�b2/ QM M�iBQM�HBivX �`QmM/ i?2 RNkyǶb- � bm`;2 BM 
i?2 TQTmH�iBQM ;`Qri? Q7 BKKB;`�Mib `QQiBM; 7Q` #2ii2` HBp2b BM i?2 lMBi2/ ai�i2b iQQF TH�+2 �++Q`/BM; 
iQ *�`H GX "�MFbiQM AAA- �mi?Q` Q7 i?2 �`iB+H2 ǳ>BbiQ`v Q7 AKKB;`�iBQM �7i2` R3NRXǴ h?Bb �++QmMi ;�p2 
`Bb2 iQ � KQ`2 HBKBiBM; H2;BbH�iBQM `2;�`/BM; BKKB;`�iBQM /m2 iQ i?2 ;Qp2`MK2MiǶb �TT`2?2MbBQM iQ 
/272M/ i?2 +QmMi`v 7`QK mMr�Mi2/ �HB2Mb- `2bmHiBM; BM i?2 2M�+iK2Mi Q7 i?2 AKKB;`�iBQM �+i Q7 R3NRX 
P{+2`b `2;mH�i2/ 2Mi`v Q7 BHH- mM2i?B+�H �M/ }M�M+B�HHv /2T2M/2Mi T2QTH2 #v `2D2+iBM; i?2B` �/KBii�M+2X 
:Qp2`MK2Mi bQQM �//2/ KQ`2 +�i2;Q`B2b Q7 T2QTH2 #v #�MMBM; mM2/m+�i2/ T2QTH2 �M/ #2;;�`b rBi? 
i?2 `�iB}+�iBQM Q7 i?2 AKKB;`�iBQM �+i Q7 RNRd #v i?2 *QM;`2bbX PM2 Q7 i?2 TQHB+B2b i?�i /BbiBM+iHv 
/Bb+`BKBM�i2b #�b2/ QM � bT2+B}+ 2i?MB+ ;`QmT- �b "�MFbiQM AAA bi�i2b- r�b i?2 AKKB;`�iBQM �+i Q7 RNyd 
i?�i HBKBi2/ BKKB;`�Mib 7`QK C�T�M U93RVX �b i?2 MmK#2` Q7 /Bz2`2Mi ;`QmTb Q7 T2QTH2 7`QK �HH Qp2` 
1m`QT2- �7`B+� �M/ +2`i�BM T�`ib Q7 �bB� 2tT�M/2/ BM i?2 lMBi2/ ai�i2b- i?2 ;Qp2`MK2Mi #2+�K2 KQ`2 
+QM+2`M2/ BM `2/m+BM; i?2 BM+QKBM; T2QTH2X hQ bmK mT- i?2 2M�+iK2Mi Q7 bm+? �+ib #v i?2 ;Qp2`MK2Mi 
r�b � `2bTQMb2 iQ r?�i i?2v i?Qm;?i r2`2 i?`2�ib #`Qm;?i �#Qmi #v BKKB;`�Mib rBi?Qmi `2;�`/b iQ 
7mM/�K2Mi�H ?mK�M `B;?ib- �b r2HH �b iQ T`Qi2+i i?2 +QmMi`vǶb BMi2`M�H �z�B`bX 

�b � `2�+iBQM iQ i?2 2b+�H�iBM; [m�MiBiv Q7 7Q`2B;M b2iiH2`b- i?2 lMBi2/ ai�i2b ;Qp2`MK2Mi 
2M�+i2/ H�rb i?�i rQmH/ /2+`2�b2 �/KBii�M+2 #�b2/ QM i?2 T2`+2Mi�;2 Q7 � T�`iB+mH�` TQTmH�iBQM 
+m``2MiHv `2bB/BM; BM i?2 +QmMi`v r?B+? Bb FMQrM �b i?2 M�iBQM�H Q`B;BMb [mQi� bvbi2KX AM RNk9- �M 
�+i r�b Tmi BMiQ 2z2+i iQ H2bb2M M2r+QK2`b 7`QK jW /QrM iQ kW Q7 i?2 +m``2Mi TQTmH�iBQM HBpBM; 
BM i?2 lMBi2/ ai�i2bX _2H�i2/ iQ i?Bb �+i- i?2 BKTH2K2Mi�iBQM Q7 i?2 J+*�``�M@q�Hi2` �+i `2/m+2/ 
BKKB;`�Mib iQ RW Q7 i?2 `2bB/2Mib Q7 �Mv #B`i?TH�+2 T`BQ` iQ kW- "�MFbiQM AAA TQBMib Qmi U93RVX aBM+2 
� ?m;2 +?mMF Q7 i?2 `2bB/2Mib Q7 i?2 +QmMi`v Q`B;BM�i2/ 7`QK LQ`i?2`M �M/ q2bi2`M 1m`QT2- i?2 [mQi� 
K2i?Q/ QMHv 7�pQ`2/ i?2K BM QTTQbBiBQM iQ Qi?2` M�iBQMbX �TT�`2MiHv- i?2b2 mM7�B` TQHB+B2b bm++22/2/ 
BM `2;mH�iBM; BM+QKBM; 7Q`2B;M2`b �b 2pB/2M+2/ #v "�MFbiQM AAAǶb �bb2`iBQM i?�i i?2 �TTHB+�iBQMb Q7 
H2;�H T2`K�M2Mi `2bB/2Mi bi�imb /2+`2�b2/ iQ eNN-jd8 7`QK 3-kyk-j33 BM #2ir22M RNyN iQ RNRNX 1p2M 
KQ`2- i?2 �mi?Q`BiB2b r2`2 +QM+2`M2/ i?�i i?2 7Q`2B;M b2iiH2`b rQmH/ +�mb2 2+QMQKB+ #m`/2M #2+�mb2 
K�DQ`Biv Q7 i?2K KB;`�i2/ 7`QK TQp2`iv@bi`B+F2M +QmMi`B2b- i?�i `2H�i2b iQ HQr H2p2H Q7 2/m+�iBQM �M/ 

R8 



J�FBM; i?2 lMBi2/ ai�i2b Q7 �K2`B+� i?`Qm;? AKKB;`�iBQM �+ib U*H�`2M+2 "�;mvQV 

S?QiQ dX S?QiQ *QMi`B#miBQM, JBF2 um/� *?2M 

TQQ` ?2�Hi? +QM/BiBQMX AM �//BiBQM- i?2 [mQi� bvbi2K r�b BKTH2K2Mi2/ �b Bi /22K2/ M2+2bb�`v iQ 
`2;mH�i2 M2r �``Bp�HbX 

.2bTBi2 i?2b2 T`2pBQmb H�rb i?�i r2`2 T`2Dm/B+2/ �M/ `2bi`B+iBp2- � ;B�Mi H2�T BM i?2 ?BbiQ`v 
Q7 BKKB;`�iBQM iQQF TH�+2X �b � `2bTQMb2 iQ 2[m�HBiv �KQM; BKKB;`�Mib- ;Qp2`MK2Mi �#QHBb?2/ i?2 
[mQi� bi`m+im`2 �M/ r�b `2TH�+2/ #v i?2 T`272`2M+2 bvbi2KX h?2 >�`i@*2HH2` �+i Q7 RNe8 7�pQ`2/ bFBHH2/ 
BKKB;`�Mib i?�i rQmH/ #2M2}i i?2 +QmMi`vX Ai ;�p2 `Bb2 iQ i?2 bvbi2K Q7 2M�#HBM; 7�KBHv K2K#2`b Q7 
� H�r7mH `2bB/2Mi iQ BKKB;`�i2 BM i?2 lMBi2/ ai�i2bX Ai �HHQr2/ KQbi T2QTH2 7`QK /Bz2`2Mi +QmMi`B2b 
2bT2+B�HHv 7`QK G�iBM �K2`B+� �M/ �bB� iQ K�F2 i?2 lMBi2/ ai�i2b i?2B` M2r ?QK2 U93kVX AM/22/- 
i?Bb +?�M;2 +�mb2/ � K�bbBp2 BM~mt Q7 M2r+QK2`b �M/ /Bp2`b2 /2KQ;`�T?B+bX "�MFbiQM AAA bi�i2b i?�i 
BM i?2 RNdyǶb- d8XR T2`+2Mi Q7 i?2 iQi�H BKKB;`�Mi TQTmH�iBQM +�K2 7`QK i?2b2 M�iBQMb U93jVX �HbQ- 
i?2 ;Qp2`MK2Mi +`2�i2/ H�rb i?�i rQmH/ T`Qi2+i T2QTH2 2tT2`B2M+BM; +`BbBb 7`QK �MQi?2` +QmMi`vX AM 
RN93- i?2 .BbTH�+2/ S2`bQMb �+i �B/2/ pB+iBKb Q7 qQ`H/ q�` AA iQ }M/ b�M+im�`v BM �K2`B+�X 6Bp2 
v2�`b H�i2` �i RN8j- i?2 2M�+iK2Mi Q7 i?2 _27m;22 _2HB27 �+i �HHQr2/ �z2+i2/ T2QTH2 iQ 2b+�T2 7`QK 
+QKKmMBbKX � bBKBH�` H�r r�b T�bb2/ mM/2` i?2 JB;`�iBQM �M/ _27m;22 �bbBbi�M+2 �+i Q7 RNek #mi 
bT2+B}+�HHv 7�pQ`2/ *m#�Mb iQ T`Qi2+i i?2K 7`QK i?2B` `mH2`- 6B/2H *�bi`Q �M/ ?Bb +QKKmMBbKX G�biHv- 
i?2 _27m;22 �+i Q7 RN3y K�/2 r�v iQ KQbi Q7 aQmi?2�bi �bB�M M�iBQMb iQ `2bB/2 BM lMBi2/ ai�i2b �7i2` 
oB2iM�K q�` BM RNd8 U939VX *QMb2[m2MiHv- i?2 T2`KBbbBp2 BMi2`T`2i�iBQM Q7 i?2 T`272`2M+2 bvbi2K 
2K�M�i2/ 7`QK i?2 2HBKBM�iBQM Q7 i?2 [mQi� bi`m+im`2 �M/ �/KBii�M+2 Q7 `27m;22bX h?2 M2r bvbi2K 
;�p2 T2QTH2 2[m�H +?�M+2 MQi QMHv iQ 2Mi2` i?2 lMBi2/ ai�i2b #mi �HbQ iQ 722H �++2Ti2/ #v i?2 bQ+B2ivX 
Ai bvK#QHBx2b 2[m�HBiv �M/ +QKT�bbBQMc i?2 b�K2 BK�;2 i?2 +QmMi`v TQ`i`�vb �b Q7 iQ/�vX 

AM lXaX ?BbiQ`v- TQHB+vK�F2`b ?�p2 ?�/ T2bbBKBbiB+ �MiB+BT�iBQMb �#Qmi T2QTH2 Q7 �MQi?2` `�+2 
Q` M�iBQM�HBiv- ?2M+2 `2~2+i2/ QM i?2 bvbi2K Q7 T�bb�;2 Q7 H�rbX am+? �+ib r2`2 b22M �b 7�B` BM i?2 2v2b 
Q7 i?2 �mi?Q`BiB2b r?Q r2`2 i`vBM; iQ `2;mH�i2 TQTmH�iBQM �M/ b2+m`2 i?2 +QmMi`v 7`QK Q#D2+iBQM�#H2 
T2QTH2 i?�i KB;?i +�mb2 /Bb`mTiBQM BM i?2 bQ+B2ivX AM i?2 bm#b2[m2Mi v2�`b- i?2 lMBi2/ ai�i2b �+i2/ 
iQ 2M/ /Bb+`BKBM�iBQM �M/ T`QKQi2 2[m�HBiv i?`Qm;? i?2 T`272`2M+2 bvbi2K i?�i p�Hm2b mMBiBM; 7�KBHv 
K2K#2`b �M/ bFBHHb Q7 BKKB;`�Mib- r?BH2 i?2 �++2Ti�M+2 Q7 `27m;22b �+i2/ BM i?2 HB;?i Q7 ?mK�MBivX 

Re 



J�FBM; i?2 lMBi2/ ai�i2b Q7 �K2`B+� i?`Qm;? AKKB;`�iBQM �+ib U*H�`2M+2 "�;mvQV 

h?2 7�B`M2bb �M/ 2KT�i?v 2KTQr2`b i?Bb +QmMi`v �M/ +QMi`B#mi2b iQ i?Bb BK�;2 i?2 lMBi2/ ai�i2b Bb  
r2HH@FMQrM rQ`H/rB/2X  

qQ`Fb *Bi2/,  
"�MFbiQM- *�`H GX AAAX ǳ>BbiQ`v Q7 AKKB;`�iBQM �7i2` RN3RXǴ 1M+v+HQT2/B� Q7 �K2`B+�M AKKB;`�iBQMX  
1/X *�`H GX "�MFbiQM AAAX oQHX R a�H2K- kyRyX :�H2 oB`im�H _272`2M+2 GB#`�`vX  

Rd 



lMiQH/ aiQ`B2b, *?BM2b2 qQK2MǶb 1t+HmbBQM BM h2Qr GBK :Q?Ƕb SQ2i`v UC2bbB+� P`iBxV 

NX 

lMiQH/ aiQ`B2b, *?BM2b2 qQK2MǶb 1t+HmbBQM BM h2Qr GBK 
:Q?Ƕb SQ2i`v 
C2bbB+� P`iBx 

h?2 mMiQH/ biQ`B2b Q7 i?2 *?BM2b2 rQK2M r?Q bmz2`2/ �b � `2bmHi Q7 �K2`B+�Ƕb `�+BbK b?QmH/ 
MQ HQM;2` #2 bBH2M+2/X h?2b2 rQK2M r?Qb2 M�K2b �`2 mMFMQrM- r?Qb2 biQ`B2b �`2 mMiQH/ bmz2`2/ 7Q` 
K�Mv v2�`b �M/ Bi Bb iBK2 7Q` mb iQ HBbi2MX h2Qr GBK :Q? i2HHb mb i?2 biQ`B2b �#Qmi i?2b2 *?BM2b2 
BKKB;`�Mi rQK2M i?�i r2`2 /2i�BM2/ �M/ T`Q+2bb2/ �i �M;2H AbH�M/ AKKB;`�iBQM ai�iBQM #2;BMMBM; 
BM RNRyX �++Q`/BM; iQ :Q? BM RNk9 �M AKKB;`�iBQM �+i r�b T�bb2/ i?�i #�MM2/ BKKB;`�Mib 7`QK �bB� 
iQ 2Mi2` �K2`B+�X h?2 �+i bT2+B}+�HHv #�MM2/ �Mv rBp2b Q7 *?BM2b2 K2`+?�Mib �M/ lXaX +BiBx2Mb i?�i 
r2`2 MQi lXaX #Q`M +BiBx2MX .m`BM; i?2 iBK2 i?2 �+i r�b T�bb2/ K�Mv rBp2b i`B2/ iQ 2Mi2` �K2`B+� 
i?`Qm;? �M;2H AbH�M/ HQ+�i2/ BM *�HB7Q`MB�X AM :Q?Ƕb TQ2K ǳ"2ir22M i?2 a2� �M/ i?2 aFvǴ b?2 Bb 
i2HHBM; � biQ`v �#Qmi irQ /Bz2`2Mi rQK2M i?�i ?�/ � p2`v bBKBH�` /`2�KX h?2B` /`2�K r�b iQ #2 �#H2 
iQ 2Mi2` �K2`B+� 7Q` 7`22/QK �M/ iQ `2mMBi2 rBi? i?2B` br22i?2�`ibX "mi bQQM i?2B` /`2�Kb im`M BMiQ 
MB;?iK�`2b, ǳhQ DQBM ?2` ?mb#�M/ BM *�HB7Q`MB� f #mi i?2B` +�b2 r�b /2MB2/Ǵ UHBM2b e@dVX h?Bb Bb i?2 
biQ`v Q7 i?2 }`bi rQK�M BM :Q?Ƕb TQ2K r?Qb2 M�K2 Bb mMFMQrMX AM i?2b2 HBM2b r2 �`2 #2BM; iQH/ i?2 
`2�bQM r?v ǳh?2v 7QmM/ ?2` BM � TQQH Q7 #HQQ/ f� b?�`T2M2/ +?QTbiB+F BM ?2` 2�`Ǵ UHBM2b R@kVX a?2 
r�b bQ /2p�bi�i2/ i?�i b?2 +QmH/ MQi `2mMBi2 rBi? ?2` br22i?2�`i MQ` +QmH/ b?2 2Mi2` i?2 H�M/ Q7 i?2 
7`22- b?2 /B/ i?2 mMi?BMF�#H2, ǳa?2 /B2/Ǵ UHBM2 3VX a?2 FBHH2/ ?2`b2H7 BM Q`/2` iQ `2HB2p2 ?2`b2H7 7`QK i?2 
T�BMX h?2`2 Bb MQ /Qm#i i?�i b?2 /2bT2`�i2Hv r�Mi2/ iQ #2 7`22 �M/ B7 �K2`B+� +QmH/ MQi ;Bp2 ?2` i?2 
7`22/QK b?2 rBb?2/ 7Q`- b?2 7QmM/ � r�v iQ 7`22 ?2` bQmH 7`QK i?2 T�BM Q7 HBpBM;X 

aBKBH�`Hv :Q? r`Bi2b �#Qmi �MQi?2` rQK�M, ǳ� K�i`QM 7QmM/ ?2` ?�M;BM; �M/ +mi i?2 `QT2X 
a?2 r�b �HBp2Ǵ UHBM2b Ry@RRVX h?Bb rQK�M iQQ bmz2`2/ i?2 bBKBH�` T�BM Q7 #2BM; /2MB2/X a?2 i`B2/ iQ 
+QKKBi bmB+B/2 #mi ?2` �ii2KTi r�b mMbm++2bb7mH, ǳa?2 r2Mi #�+F iQ *?BM� rBi? f ?2` BM7�Mi bQMǴ 
UHBM2b Rj@R9VX h?Bb rQK�M Bb #2BM; b2Mi #�+F iQ *?BM�- � TH�+2 r?2`2 b?2 r�Mi2/ iQ 2b+�T2 7`QKX "mi 
QM ?2` DQm`M2v #�+F ?2` MB;?iK�`2 M2p2` 2M/b- ǳh?2 #Qv ;Qi bB+F �M/ /B2/Ǵ UHBM2 ReVX >2` bQM /B2b QM 
?2` HQM; DQm`M2v #�+F iQ *?BM�- r?B+? QMHv �//b iQ i?2 T�BM b?2 r�b �H`2�/v bmz2`BM; 7`QKX "2+�mb2 
Q7 i?Bb T�BM b?2 Bb bBH2Mi i?2 `2bi Q7 i?2 r�v �M/ ?2` biQ`v Bb iQH/ #v bQK2#Q/v 2Hb2- ǳ AM i?2 #�i?`QQK 
r2 MQr r�i+? f 7Q` 2�+? Qi?2`Ǵ UHBM2b kk@kjVX h?2 T2`bQM r?Q Bb i2HHBM; i?2 biQ`v ?�b #22M i?2 QM2 
r?Q ?�b rBiM2bb2/ i?2 i`�;2/v #Qi? i?2b2 rQK2M bmz2`2/X h?Bb T2`bQM +�MMQi /Q Km+? iQ ?2HT- QMHv 
r�i+? �M/ i2HH i?2 rQ`H/ r?�i i?2b2 rQK2M ?�/ 7�+2/, ǳh?2`2Ƕb iQQ Km+? i?�i BbMǶi b�B/ f i?2`2Ƕb iQQ 
Km+? i?�i +�MMQi #2 b�B/Ǵ UHBM2b ke@kdVX h?2 T2`bQM i2HHBM; i?2 biQ`v +QmH/ #2 QM2 Q7 i?2 ;m�`/bX h?2v 
rBiM2bb r?�i ?�TT2Mb QM i?2 AbH�M/ �M/ r?�i ?�TT2Mb QM i?2 b?BTbX "mi i?2v +�MMQi ?�p2 T2`bQM�H 
`2H�iBQMb?BTb rBi? i?2b2 rQK2MX h?2v �`2 i?2`2 iQ Dmbi r�i+? Qp2` i?2KX h?�i Bb r?v bQ Km+? +�MMQi 
#2 b�B/, ǳA �p2`i Kv 2v2b 7`QK ?2`Ǵ UHBM2 k8VX h?2 ;m�`/ FMQrb r?�i ?�TT2M2/ iQ i?2b2 rQK2M r�b 
mM7�B`- bQ i?2v �`2 iQQ �b?�K2/ iQ HQQF i?2b2 rQK2M BM i?2 2v2b �M/ 7�+2 i?2 T�BM i?2b2 rQK2M ?�p2 
bmz2`2/ 7`QKX A #2HB2p2 i?2b2 biQ`B2b �`2 b?QrBM; mb ?Qr T�BM7mH Bi r�b 7Q` i?2b2 rQK2MX h?2 T�BM r�b 
bQ BMi2Mb2 i?�i i?2v #Qi? /B/ MQi r�Mi iQ HBp2X h?2v #Qi? rQmH/ ?�p2 `�i?2` #2 ;QM2 7Q`2p2` i?�M 
bmz2` BM i?2 ?�M/b Q7 i?2B` QrM +QmMi`vX h?2 T2`bQM r?Q Bb i2HHBM; i?2B` biQ`B2b r�Mib mb iQ 722H r?�i 
i?2b2 rQK2M r2`2 722HBM;X "2BM; /2MB2/ ?�TTBM2bb +�M /`Bp2 � T2`bQM iQ BMb�MBivX h?2b2 �`2 i?2 biQ`B2b 
Q7 i?2 mMiQH/ �M/ i?2 mMFMQrM i?�i r2 b?QmH/MǶi Qp2`HQQFX 

R3 



lMiQH/ aiQ`B2b, *?BM2b2 qQK2MǶb 1t+HmbBQM BM h2Qr GBK :Q?Ƕb SQ2i`v UC2bbB+� P`iBxV 

qQ`Fb *Bi2/,  
:Q?- h2Qr GBKX ǳ"2ir22M i?2 a2� �M/ i?2 aFvXǴ AbH�M/2`b- *QMmM/`mK S`2bb- kyReX  

S?QiQ 3X S?QiQ *QMi`B#miBQM, JBF2 um/� *?2M 

RN 



aBH2M+2 �M/ q�i+?7mH 1v2b BM J�tBM2 >QM; EBM;biQMǶb ǳLQ L�K2 qQK�MǴ UJB+?�2H� *�bb�M/`� "�miBbi�V 

RyX  

aBH2M+2 �M/ q�i+?7mH 1v2b BM J�tBM2 >QM; EBM;biQMǶb ǳLQ 
L�K2 qQK�MǴ 
JB+?�2H� *�bb�M/`� "�miBbi� 

J�tBM2 >QM; EBM;biQMǶb ǳLQ L�K2 qQK�MǴ i2HHb i?2 biQ`v Q7 i?2 M�``�iQ`Ƕb �mMi �M/ ?Qr 
i?2 M�``�iQ`Ƕb 7�KBHv ?�b F2Ti �r�v i?2 �mMiǶb 2tBbi2M+2 BM b2+`2i /m2 iQ ?2` #2BM; b22M �b � /Bb;`�+2 
iQ i?2 7�KBHvX �7i2` }M/BM; Qmi �#Qmi ?2` �mMiǶb biQ`v- i?2 M�``�iQ` +`2�i2b /Bz2`2Mi p2`bBQMb Q7 b�B/ 
�mMiǶb i`�;B+ HB72X qBi? i?2b2 /Bz2`2Mi p2`bBQMb Q7 i?2 i`�;B+ biQ`v- i?2 M�``�iQ` `2~2+ib QM ?2` QrM 
B/2MiBiv- mM/2`bi�M/BM; r?�i K�F2b ?2` � rQK�M r?Q ?�TT2Mb iQ #2 #Qi? *?BM2b2 �M/ �K2`B+�MX 

h?2 M�``�iQ`Ƕb �mMi r�b b?mMM2/ #v ?2` 7�KBHv �M/ ?2` 2MiB`2 pBHH�;2 �7i2` 7�HHBM; T`2;M�Mi 
/2bTBi2 ?2` ?mb#�M/ #2BM; �r�vX h?2 M�``�iQ` H2�`Mb i?2 2p2Mib Q7 ?2` �mMiǶb HB72 7`QK ?2` KQi?2`- 
ǳa?2 +QmH/ MQi ?�p2 #22M T`2;M�Mi- vQm b22- #2+�mb2 ?2` ?mb#�M/ ?�/ #22M ;QM2 7Q` v2�`bX LQ QM2 
b�B/ �Mvi?BM;X q2 /B/ MQi /Bb+mbb Bi Ę h?2 pBHH�;2 ?�/ �HbQ #22M +QmMiBM;X PM i?2 MB;?i i?2 #�#v 
r�b iQ #2 #Q`M i?2 pBHH�;2`b `�B/2/ Qm` ?Qmb2Ǵ Ukk3VX �++Q`/BM; iQ i?2 M�``�iQ`Ƕb KQi?2`- rQK2M BM 
`m`�H �M/ QH/ *?BM� r2`2 i`2�i2/ �b +QKTH2i2 /Bb;`�+2 b?QmH/ i?2v +QKKBi �+ib i?�i r2`2 MQi b22M �b 
T`QT2`X h?2v r2`2 #2BM; i`2�i2/ �b Qmi+�bib #v i?2B` QrM 7�KBHB2b �M/ �ii�+F2/ #v i?2B` bQ+B2ivX .m2 
iQ i?Bb 2p2Mi- i?2 M�``�iQ`Ƕb KQi?2` r�`Mb ?2` #v b�vBM;- ǳ.Q MQi ?mKBHB�i2 mbX uQm rQmH/MǶi HBF2 iQ 
#2 7Q`;Qii2M �b B7 vQm ?�/ M2p2` #22M #Q`MX h?2 pBHH�;2`b �`2 r�i+?7mHǴ UkkNV- bQ i?�i i?2 M�``�iQ` rBHH 
MQi K�F2 i?2 b�K2 KBbi�F2 ?2` �mMi ?�/X h?Bb ?�b H2/ iQ i?2 M�``�iQ` #2BM; 2ti`2K2Hv +�`27mH rBi? 
BMi2`�+iBM; rBi? K2MX a?2 bi�i2b, ǳA mb2/ iQ �// ǵ#`Qi?2`Ƕ bBH2MiHv iQ #QvbǶ M�K2bX Ai ?2t2/ i?2 #Qvb- 
r?Q rQmH/ Q` rQmH/ MQi �bF K2 iQ /�M+2- �M/ K�/2 i?2K H2bb b+�`v �M/ �b 7�KBHB�` �M/ /2b2`pBM; Q7 
#2M2pQH2M+2 �b ;B`HbǴ Ukj8VX h?2 M�``�iQ` mM/2`bi�M/b i?�i �b � rQK�M- /2bTBi2 HBpBM; BM � /Bz2`2Mi 
+QmMi`v BM � /Bz2`2Mi iBK2 T2`BQ/- ?2` 2p2`v KQp2 �M/ #2?�pBQ` rBHH #2 r�i+?2/ �M/ Dm/;2/- H2�/BM; 
?2` iQ #2 bm#KBbbBp2 iQ bQ+B2i�H 2tT2+i�iBQMbX >Qr2p2`- �b i?2 M�``�iQ` ;`Qrb QH/2`- b?2 #2;BMb iQ 
#`2�F 7`22 Q7 i?Bb bm#KBbbBQMX "v `2i2HHBM; ?2` �mMiǶb biQ`v- b?2 #`2�Fb i?2 �+i Q7 bBH2M+BM; i?�i r�b 
2M7Q`+2/ QM ?2` �mMiX h?2 M�``�iQ` i2HHb ?Qr b?2 mb2/ iQ #2 QM2 Q7 i?2 T2QTH2 r?Q ?2HT2/ bBH2M+2 ?2` 
�mMi 2p2M BM /2�i?, 

"mi i?2`2 Bb KQ`2 iQ i?Bb bBH2M+2, i?2v r�Mi K2 iQ T�`iB+BT�i2 BM ?2` TmMBb?K2MiX �M/ A ?�p2Ę 
h?2 `2�H TmMBb?K2Mi r�b MQi i?2 `�B/ brB7iHv BM~B+i2/ #v i?2 pBHH�;2`b- #mi i?2 7�KBHvǶb /2HB#2`�i2Hv 
7Q`;2iiBM; ?2`ĘJv �mMi ?�mMib K2@ ?2` ;?Qbi /`�rM iQ K2 #2+�mb2 MQr- �7i2` }7iv v2�`b Q7 M2;H2+i- 
A �HQM2 /2pQi2 T�;2b Q7 T�T2` iQ ?2`- i?Qm;? MQi Q`B;�KB2/ BMiQ ?Qmb2b �M/ +HQi?2bX UjR3@jRNV 

�b b?2 ;`Qrb mT- i?2 M�``�iQ` `2�HBx2b i?�i ?2` �mMi r�b TmMBb?2/ iQQ ?�`b?Hv �M/ /2+B/2b 
i?�i b?2 Bb ;QBM; iQ ;Q �;�BMbi r?�i ?2` 7�KBHv ?�b iQH/ ?2` iQ /Q- /2bTBi2 i?2 +QMbi�Mi r�`MBM;b Q7 i?2 
ǳpBHH�;2`bǴ #2BM; r�i+?7mHX "v `2i2HHBM; ?2` �mMiǶb biQ`v- b?2 }M�HHv ;Bp2b pQB+2 iQ ?2` �mMi r?Q r�b 
bBH2M+2/ #v #Qi? ?2` 7�KBHv �M/ bQ+B2ivX h?2 M�``�iQ` ;Q2b �;�BMbi i?2 B/2� i?�i rQK2M �`2 bmTTQb2/ 
iQ #2 bBH2MiX a?2 MQr ?�b i?2 TQr2` iQ ;Bp2 pQB+2 iQ i?Qb2 r?Q ?�p2 #22M bBH2M+2/ #v pB`im2 Q7 #2BM; 
� rQK�M- BM+Hm/BM; ?2` �mMi �M/ ?2`b2H7X 

h?2 biQ`v ǳLQ L�K2 qQK�MǴ 2KTHQvb �M mM`2HB�#H2 M�``�iQ`X aBM+2 i?2 M�``�iQ` r�b MQi 
T`2b2Mi r?2M i?2 2p2Mib Q7 i?2 �mMiǶb i`�;2/v i`�MbTB`2/ �M/ ?�pBM; iQ `2Hv QM ?2` KQi?2`Ƕb rQ`/b- 

ky 
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b?2 #2;BMb iQ BK�;BM2 /Bz2`2Mi b+2M�`BQb Q7 ?2` �mMiǶb HB72 iQ 7mHHv +QKT`2?2M/ r?�i ?�b ?�TT2M2/X 
h?2 M�``�iQ` bi�i2b- 

S2`?�Tb b?2 ?�/ 2M+QmMi2`2/ ?BK BM i?2 }2H/b Q` QM i?2 KQmMi�BM r?2`2 i?2 /�m;?i2`b@BM@H�r 
+QHH2+i2/ 7m2HĘ S2`?�Tb ?2 rQ`F2/ �M �/DQBMBM; }2H/- Q` ?2 bQH/ ?2` i?2 +HQi? 7Q` i?2 /`2bb 
b?2 b2r2/ �M/ rQ`2X >Bb /2K�M/ Kmbi ?�p2 bm`T`Bb2/- i?2M i2``B}2/ ?2`X a?2 Q#2v2/ ?BKc b?2 
�Hr�vb /B/ �b b?2 r�b iQH/Ę Ai +QmH/ p2`v r2HH ?�p2 #22M- ?Qr2p2`- i?�i Kv �mMi /B/ MQi i�F2 
bm#iH2 2MDQvK2Mi Q7 ?2` 7`B2M/- #mi- � rBH/ rQK�M- F2Ti `QHHB+FBM; +QKT�MvX AK�;BMBM; ?2` 
7`22 rBi? b2t /Q2bMǶi }i- i?Qm;?X A /QMǶi FMQr �Mv rQK2M HBF2 i?�i- Q` K2M 2Bi?2`X Ukjy@kjkV 

S?QiQ NX S?QiQ *QMi`B#miBQM, wQM;?m� w?�M; U72�im`2/ �`iBbiV 

aBM+2 i?2 �mMiǶb biQ`v r�b +QMbB/2`2/ i�#QQ �M/ i?2 �mMi ?2`b2H7 F2Ti b2+`2i i?2 B/2MiBiv Q7 
i?2 7�i?2` Q7 ?2` +?BH/ � b2+`2i- i?2 M�``�iQ` bi�`ib i?BMFBM; Q7 /Bz2`2Mi r�vb ?2` �mMi K2i i?2 K�MX 
a?2 �HbQ #2;BMb iQ [m2biBQM r?2i?2` ?2` �mMi r�b 7Q`+2/ iQ bH22T rBi? i?Bb mMFMQrM K�M �M/ Q#2v ?Bb 
r?BKb Q` B7 b?2 rBHHBM;Hv bH2Ti rBi? ?BK #2+�mb2 b?2 Q7 ?2` /2bB`2X h?Bb `2~2+ib i?2 7�+i i?�i T2QTH2 
r?Q �`2 bBH2M+2/ rBHH M2p2` #2 �#H2 iQ i2HH i?2B` QrM i`mi?- �M/ Q7i2M i?Qb2 r?Q bBH2M+2 i?2K �`2 i?2 
QM2b r?Q i2HH i?2 �Hi2`2/ p2`bBQM Q7 i?2 biQ`vX 

>�pBM; #22M #`Qm;?i mT BM #Qi? �K2`B+�M �M/ *?BM2b2 +mHim`2b- i?2 M�``�iQ` MQi2b i?�i i?Bb 
Q7i2M +�mb2b +QM~B+ib iQ ?2` B/2MiBivX a?2 b�vb- ǳh?Qb2 Q7 mb BM i?2 }`bi �K2`B+�M ;2M2`�iBQMb ?�p2 ?�/ 
iQ };m`2 Qmi ?Qr i?2 BMpBbB#H2 rQ`H/ i?2 2KB;`�Mib #mBHi �`QmM/ Qm` +?BH/?QQ/b }i BM bQHB/ �K2`B+�Ǵ 
UkkNV- K2�MBM; i?�i #2+�mb2 Q7 ?Qr /Bz2`2Mi i?2 irQ +mHim`2b �`2- b?2 �HQM; rBi? ?2` 72HHQr }`bi@
;2M2`�iBQM *?BM2b2@�K2`B+�Mb bi`m;;H2 iQ }M/ � #�H�M+2 BM #Qi? i?2b2 B/2MiBiB2bX :QBM; #�+F iQ ?2` 
�mMiǶb biQ`v- i?2 M�``�iQ` b�vb- 

kR 
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ǳqQK2M BM i?2 QH/ *?BM� /B/ MQi +?QQb2Ǵ UkjyV- i�HFBM; �#Qmi ?Qr *?BM2b2 i`�/BiBQMb K�v 
?�p2 T`Q?B#Bi2/ rQK2M 7`QK K�FBM; i?2B` QrM +?QB+2bX �b K2MiBQM2/ �#Qp2- i?2 M�``�iQ` ?2`b2H7 r�b 
bm#D2+i2/ iQ QTT`2bbBQM #v ?2` 7�KBHvX lMHBF2 ?2` �mMi- i?2 M�``�iQ` HBp2b BM � /Bz2`2Mi +QmMi`v r?Qb2 
B/2�Hb +2Mi2` �`QmM/ ;BpBM; T2QTH2 i?2 7`22/QK iQ +?QQb2 i?2B` QrM T�i?bX 

Jm+? HBF2 ?Qr b?2 i2HHb ?2` �mMiǶb biQ`v- i?2 M�``�iQ` +�HHb �ii2MiBQM iQ rQK2M r?Q ?�p2 #22M 
bm#D2+i2/ iQ �#mb2X _2i2HHBM; ?2` �mMiǶb biQ`v �HbQ ;Bp2b pQB+2 iQ *?BM2b2@�K2`B+�Mb r?Q �`2 ;`�TTHBM; 
rBi? #B+mHim`�HBivX h?2 M�``�iQ` bi�i2b- ǳ*?BM2b2@�K2`B+�Mb- r?2M vQm i`v iQ mM/2`bi�M/ r?�i i?BM;b 
BM vQm �`2 *?BM2b2- ?Qr /Q vQm b2T�`�i2 r?�i Bb T2+mHB�` iQ +?BH/?QQ/- iQ TQp2`iv- BMb�MBiB2b- QM2 
7�KBHv- vQm` KQi?2` r?Q K�`F2/ vQm` ;`QrBM; rBi? biQ`B2b- 7`QK r?�i Bb *?BM2b2\ q?�i Bb *?BM2b2 
i`�/BiBQM �M/ r?�i Bb i?2 KQpB2b\Ǵ UkkNVX >2`2 i?2 M�``�iQ` 2M+Qm`�;2b *?BM2b2@�K2`B+�Mb iQ `2�HBx2 
i?�i r?�i K�F2b i?2K *?BM2b2 b?QmH/ MQi #2 #Qt2/ BM +2`i�BM bi2`2QivT2bX 6Q` i?2 M�``�iQ`- T�`i Q7 
#2BM; *?BM2b2 Bb FMQrBM; i?`Qm;? ?2` �mMiǶb biQ`v i?�i i?2 pBHH�;2`b �`2 r�i+?7mH- �M/ i?�i rQK2M 
;QBM; �;�BMbi i?2 MQ`K +�M 7�+2 /B`2 +QMb2[m2M+2b- #mi Qi?2` *?BM2b2@�K2`B+�Mb ?�p2 i?2B` QrM 
2tT2`B2M+2b i?�i i?2v ?2�pBHv �bbQ+B�i2 rBi? #2BM; *?BM2b2X 

EBM;biQMǶb pB2r QM *?BM2b2 +mHim`2 +QKT�`2/ iQ q2bi2`M p�Hm2b ?�b #22M � `�i?2` +QMi`Qp2`bB�H 
iQTB+X aQK2 #2HB2p2 i?�i b?2 ?�b mM7�B`Hv TQ`i`�v2/ *?BM2b2 +mHim`2- /2TB+iBM; Bi �b 2ti`2K2Hv +QMb2`@
p�iBp2 �M/ QTT`2bbBp2- r?B+? Bb ?�`K7mH �M/ +�M H2�/ iQ ;2M2`�HBx�iBQM Q7 �M 2MiB`2 +mHim`2X Pi?2`b 
KB;?i �;`22 rBi? ?2` pB2rbX AiǶb BKTQ`i�Mi iQ `2K2K#2` i?�i EBM;biQMǶb TQ`i`�v�H Bb � `2T`2b2Mi�iBQM 
Q7 ?2` pB2rb Q7 i?2 +mHim`2 �M/ /Q2b MQi `2~2+i i?2 *?BM2b2 +mHim`2 �i H�`;2X q?�i Bb p�Hm�#H2 BM i?Bb 
biQ`v Bb i?�i #v mbBM; �M mM`2HB�#H2 M�``�iQ`- EBM;biQM p�HB/�i2b /Bz2`2Mi T2QTH2- bm+? �b rQK2M �M/ 
BKKB;`�Mib- r?Q �`2 bi`m;;HBM; rBi? /Bz2`2Mi 7Q`Kb Q7 QTT`2bbBQMc T2QTH2 r?Q �`2 #2BM; bBH2M+2/ #v 
i?2 bQ+B2iv i?�i i?2v HBp2 BM �M/ i?Qb2 r?Q bi`m;;H2 BM i`vBM; iQ KBt irQ /Bz2`2Mi +mHim`2b iQ;2i?2`X 
ǳLQ L�K2 qQK�MǴ /2bTBi2 Bi bBKTHv #2BM; � biQ`v `2pQHpBM; �`QmM/ � rQK�M r?Q ?�b #22M bBH2M+2/ 
7Q` bQ HQM;- ?�b ?QT27mHHv #`Qm;?i HB;?i iQ i?2 +v+H2 Q7 QTT`2bbBQM �M/ bBH2M+BM; Q7 +2`i�BM ;`QmTbX 

qQ`F *Bi2/,  
EBM;biQM- J�tBM2 >QM;X ǴLQ L�K2 qQK�MXǴ 8y 1bb�vb, � SQ`i�#H2 �Mi?QHQ;v- 2/Bi2/ #v a�Km2H  
*Q?2MX "2/7Q`/faiX J�`iBMǶb- kyR9- TTX kkd@kjNX  

kk 



h?2 G2bbQMb 7`QK i?2 *QMi�+i wQM2 UCQQB *?QB �H#�MQV 

RRX 

h?2 G2bbQMb 7`QK i?2 *QMi�+i wQM2 
CQQB *?QB �H#�MQ 

AM r?�i H�M;m�;2 /Q vQm i?BMF\ lMH2bb vQm �`2 KmHiBHBM;m�H �M/ ?�p2 i?2 Hmtm`v Q7 +?QQbBM; 
r?B+? H�M;m�;2 vQm r�Mi iQ i?BMF BM- vQm` #`�BM rQmH/ mbm�HHv T`Q+2bb H�M;m�;2 BM vQm` KQi?2` iQM;m2X 
aBM+2 i?Bb 2bb�v Bb r`Bii2M BM 1M;HBb?- A �K ;QBM; iQ T`2bmK2 i?�i vQm �`2 i?BMFBM; BM 1M;HBb?X qQmH/ 
vQm #2HB2p2 K2 B7 A b�B/ i?�i i?2`2 �`2 HBKBib iQ vQm` i?Qm;?ib �M/ mM/2`bi�M/BM;b- bBKTHv #2+�mb2 
vQm �`2 i?BMFBM; BM 1M;HBb?\ h?Bb BMi2`2biBM; B/2� Bb +�HH2/ HBM;mBbiB+ /2i2`KBMBbK, H�M;m�;2 vQm bT2�F 
/2i2`KBM2b vQm` FMQrH2/;2 Q` i?Qm;?i- �b r2HH �b T`Q+2bb2b i?�i �ii`B#mi2 iQ Bi bm+? �b +�i2;Q`Bx�iBQM- 
K2KQ`v �M/ T2`+2TiBQM U>B+FK�MMVX Ai Bb � p2`v BMi`B;mBM; MQiBQM- #mi Bi b22Kb � #Bi QmiH�M/Bb?c �7i2` 
�HH- i?2`2 �`2 TH2Miv Q7 +QKKQM +QM+2Tib b?�`2/ #v T2QTH2 bT2�FBM; /Bz2`2Mi H�M;m�;2bX G2i mb ir2�F 
i?Bb i?2Q`v � #Bi- �M/ H2iǶb b�v i?�i i?2 T2QTH2 7`QK /Bz2`2Mi +mHim`2b i?BMF rBi?BM i?2 +QMi2ti Q7 
i?2B` +mHim`2- �M/ T2`+2Bp2 �M/ T`Q+2bb `2�HBiv BM � mMB[m2 r�vX q?2M +mHim`2b 2M+QmMi2` 2�+? Qi?2` BM 
i?2 +QMi�+i xQM2- r?2i?2` Bi Bb KQ`2 /2bi`m+iBp2 M�im`2 Q` ?�`KQMBQmb +Q@2tBbi2M+2- i?2v �`2 �#H2 iQ 
T`QpB/2 � 7`2b? +Q;MBiBp2 T�ii2`M i?�i �HHQrb T2QTH2 iQ b22 i?BM;b BM � M2r HB;?i- �M/ +`2�i2 bQK2i?BM; 
Q`B;BM�H �M/ mMB[m2X 

q?2M QM2 bm``QmM/b QM2b2H7 rBi? mM7�KBHB�` i?BM;b- Bi KB;?i i`B;;2` i?2K iQ QT2M � M2r /QQ` 
Q7 T2`+2TiBQMX Pm` bm``QmM/BM;b- 2bT2+B�HHv Qm` +mHim`2 ?�b � ?m;2 BKT�+i QM r?�i r2 i?BMF �M/ ?Qr 
r2 i?BMFX h?Bb K�MB72bib +H2�`Hv BM i`�MbH�iBM;X �MvQM2 r?Q ?�b i`B2/ iQ i`�Mb+`B#2 FMQrb i?�i i?2`2 
�`2 +2`i�BM rQ`/b �M/ T?`�b2b i?�i bBKTHv Dmbi /Q2bMǶi ǵi`�MbH�i2 r2HHXǶ Ai Bb #2+�mb2 i?2 +QM+2Ti Q7 
r?B+? i?2 rQ`/ Q` T?`�b2 Bb /2b+`B#BM; Bb mMB[m2 iQ i?�i +mHim`2- �M/ 2p2M i?Qm;? QM2 +�M i`�MbH�i2 
Bi r2HH 2MQm;?- Bi biBHH 722Hb ǵ7Q`2B;MXǶ h?2 QMHv r�v 7Q` irQ /Bz2`2Mi +mHim`2b iQ mM/2`bi�M/ 2�+? 
Qi?2` i`mHv Bb i?`Qm;? +QKKmMB+�iBQM �M/ +QMi�+i- Km+? HBF2 ?Qr irQ T2QTH2 7`QK /Bz2`2Mi +mHim`2b 
mM/2`bi�M/ 2�+? Qi?2`X 6Q` BMbi�M+2- ;`QrBM; mT BM aQmi? EQ`2� BM Nyb r?2`2 2p2`vQM2 Bb EQ`2�M- A 
?�/ HBKBi2/ 2tTQbm`2 iQ QmibB/2 +mHim`2X q?2M A +�K2 iQ lXaX�- L2r uQ`F- r?2`2 � 7mHH bT2+i`mK Q7 
+mHim`2 QM i?2 2�`i? +QmH/ #2 b22M- A r�b #QK#�`/2/ rBi? BM~mt Q7 M2r B/2�b �M/ +QM+2TibX 1�+? �M/ 
2p2`v iBK2 A BMi2`�+i2/ rBi? T2QTH2 7`QK � /Bz2`2Mi T�`i Q7 i?2 rQ`H/- A ;�BM2/ � M2r T2`bT2+iBp2X A 
r�b �#H2 iQ b?�`2 i?2B` pB2r- �M/ `22p�Hm�i2 Kv p�Hm2b #�b2/ QM Kv 2tT2`B2M+2b- i?2M 2Bi?2` /Bb+�`/ 
Kv #B�b2b Q` `2BM7Q`+2 Kv B/2�bX 

qBi? � M2r i?BMFBM; T�ii2`M �+?B2p2/ i?`Qm;? +QMi�+i rBi? /Bz2`2Mi +mHim`2b- M2r TQbbB#BHBiB2b 
�M/ QTTQ`imMBiB2b i?�i r2`2 mM�+?B2p�#H2 #27Q`2 #2+QK2 �p�BH�#H2X 

AM i?2 �`iB+H2- ǳ�`ib Q7 i?2 *QMi�+i wQM2-Ǵ J�`v GQmBb S`�ii /Bb+mbb2b ivT2b Q7 HBi2`�im`2 i?�i 
2K2`;2 7`QK +QMi�+i xQM2b, ǳ�miQ2i?MQ;`�T?v- i`�Mb+mHim`�iBQM- +`BiB[m2- +QHH�#Q`�iBQM- #BHBM;m�HBbK- 
K2/B�iBQM- T�`Q/v- /2MmM+B�iBQM- BK�;BM�`v /B�HQ;m2- p2`M�+mH�` 2tT`2bbBQM Ĝ i?2b2 �`2 bQK2 Q7 i?2 
HBi2`�i2 �`ib Q7 i?2 +QMi�+i xQM2Ǵ US`�ii 9VX aQK2 Q7 i?2b2 �`2 T`Q/m+ib Q7 irQ /Bz2`2Mi +mHim`2b 
+H�b?BM;c Qi?2`b �`2 2M?�M+2/ �M/ i`�Mb7Q`K2/ /m2 iQ i?2 BM~m2M+2 Q7 Qi?2` +mHim`2bX GBi2`�im`2 Bb MQi 
i?2 QMHv T`Q/m+i Q7 +QMi�+i xQM2c bQK2iBK2b � K2i�T?vbB+�H +QM+2Ti i?�i ?�b #22M bi�H2 7Q` � r?BH2 
;2ib � M2r T2`bT2+iBp2X AM EQ`2�- bim/2MibǶ b+Q`2b /B+i�i2 i?2B` �`2� Q7 bim/vX 6Q` 2t�KTH2- B7 � bim/2Mi 
?�b � HQr K�i? b+Q`2- ?2fb?2 Bb 7Q`+2/ Qmi Q7 b+B2M+2fi2+? }2H/b `2;�`/H2bb Q7 i?2B` BMi2`2bibX A7 A M2p2` 

kj 



h?2 G2bbQMb 7`QK i?2 *QMi�+i wQM2 UCQQB *?QB �H#�MQV 

H27i EQ`2�- A rQmH/ ?�p2 bi�v2/ BM Kv HB#2`�H �`ib +Qm`b2- �M/ biBHH +QMbB/2` K�i? ǵ� ;2MBmbǶ �+�/2KB�Ƕ 
�M/ M2p2` 2p2M �ii2KTi2/ iQ /BT Kv iQ2 BMiQ i?2 }2H/ i?�i BMi`B;m2/ K2- #2+�mb2 A r�b MQi [m�HB}2/X 
PM iQT Q7 i?Bb- +?�M;BM; Kv �`2� Q7 bim/v Q` i�FBM; � #`2�F 7`QK b+?QQH iQ };m`2 Qmi r?�i A r�Mi2/ 
iQ /Q- r�b +QMbB/2`2/ i�#QQX LQM2i?2H2bb- #v +QMi�+iBM; Qi?2` +mHim`2b �M/ +QMbi�MiHv [m2biBQMBM; Kv 
p�Hm2b- A /22THv `2~2+i2/ �#Qmi Kvb2H7- �M/ iQQF � H2�T BMiQ bim/vBM; 2M;BM22`BM;- bQK2i?BM; i?�i A 
�Hr�vb ?�/ � /2bB`2 iQ Tm`bm2X >Qr2p2`- +QMi�+i xQM2 Bb MQi �Hr�vb � ?�TTv TH�+2 r?2`2 irQ +mHim`2b 
DQBM �M/ b?�`2 i?2B` B/2�b �M/ +mbiQKb BM T2�+27mH- ?�`KQMB+ r�vX 

q?2M irQ +mHim`2b K22i- i?2`2 Bb � +?�M+2 i?�i QM2 +mHim`2 KB;?i 2M;mH7 i?2 Qi?2` `2bmHiBM; BM 
T2`K�M2MiHv /BbiQ`iBM; Bi Qp2` iBK2X S`�ii bi�i2b, ǳJBb+QKT`2?2MbBQM- BM+QKT`2?2MbBQM- /2�/ H2ii2`b- 
mM`2�/ K�bi2`TB2+2b- �#bQHmi2 ?2i2`Q;2M2Biv Q7 K2�MBM; Ĝ i?2b2 �`2 bQK2 Q7 i?2 T2`BHb Q7 r`BiBM; BM i?2 
+QMi�+i xQM2Ǵ U9VX h?2`2 +�M #2 K�Mv +QMb2[m2M+2b r?2M irQ +mHim`2b K22iX 6Q` BMbi�M+2- r?2M QM2 
+mHim`2 i`B2b iQ T`Qp2 Bib2H7 /QKBM�Mi Qp2` i?2 Qi?2`b- i`�;B+ i?BM;b 7QHHQr bm+? �b � HQbb Q7 � +mHim`2 
r?B+? +�M H2�/ iQ HQbb Q7 B/2MiBivX 6Q` BMbi�M+2- A ?�p2 �M �mMi #�+F �i EQ`2� r?Q ?�b � C�T�M2b2 
M�K2 �M/ FMQrb ?Qr iQ `2�/ �M/ r`Bi2 BM C�T�M2b2 ~m2MiHv v2i ?�b i`Qm#H2 rBi? EQ`2�MX q?2M b?2 
r�b vQmM;- EQ`2� r�b mM/2` i?2 `mH2 Q7 i?2 C�T�M2b2 1KTB`2X �i b+?QQH- b?2 r�b i�m;?i >B`�;�M� �M/ 
E�i�F�M� UC�T�M2b2 �HT?�#2iV- MQi >�M;mH UEQ`2�M �HT?�#2iV �M/ b?2 ?�/ iQ +?�M;2 ?2` M�K2 BMiQ 
� C�T�M2b2 M�K2 U*�T`BQ R88VX 1p2M Kv KQi?2`- r?Q r�b KQbiHv `�Bb2/ #v Kv �mMi #2+�mb2 b?2 r�b 
� H�i2@`QmM/- mb2/ K�Mv C�T�M2b2 rQ`/b BM 2p2`v/�v HB72X 1p2M �7i2` /2+�/2b- i?2 b+�`b Q7 BKT2`B�HBbK 
?�mMib K�Mv T2QTH2- BM+Hm/BM; Kv �mMiX 

h?`Qm;? bH�p2`v- +QHQMB�HBbK- r�`b �M/ +QKTH2i2 �MMB?BH�iBQM Q7 Qi?2`b- ?mK�MBiv ?�b BM~B+i2/ 
B``2p2`bB#H2 b2H7@?�`K iQ Bib2H7X >mK�M FBM/ Bb biBHH bmz2`BM; 7`QK Bib QrM 7�mHib i?�i �`2 � `2bmHi Q7 
+QHQMB�HBbKX q2 ?2�` M2rb Q7 r�`- i2``Q`- �M/ ?Q``Q` 2p2`v /�v QM ho- L2rbT�T2`- �M/ AMi2`M2iX 
>Qr2p2`- i?2 }`bi bi2T Q7 ;2iiBM; #2ii2` �M/ }tBM; KBbi�F2b Bb iQ `2+Q;MBx2 i?�i r2 ?�p2 � T`Q#H2K 
�M/ FMQr i?2 bQm`+2 Q7 T`Q#H2KX 

qQ`Fb *Bi2/ 
*�T`BQ- J�`F 1X Ǵ_�/B+�H �bbBKBH�iBQM mM/2` q�`iBK2 *QM/BiBQMbXǴ C�T�M2b2 �bbBKBH�iBQM SQHB+B2b 
BM *QHQMB�H EQ`2�- RNRy@RN98- lMBp2`bBiv Q7 q�b?BM;iQM S`2bb- kyyN- TTXR88X 

>B+FK�M- J�v�X ǳGBM;mBbiB+ `2H�iBpBiv �M/ HBM;mBbiB+ /2i2`KBMBbK, aQK2 M2r /B`2+iBQMbXǴ GBM;mBbiB+b- 
pQHX k- kyyy- TTX 9yN@9j9X 

S`�ii- J�`v GQmBb2X ǳ�`ib Q7 i?2 *QMi�+i wQM2XǴ S`Q72bbBQM- RNNR- TTX jj@9yX 
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h?2 lM?2�`/ oQB+2b Q7 �M;2H AbH�M/ UaQmpBF a�?�V 

RkX  

h?2 lM?2�`/ oQB+2b Q7 �M;2H AbH�M/ 
aQmpBF a�?� 

AM ?2` TQ2K Ǵh?2 q�p2b-Ǵ 7`QK i?2 pQHmK2 Q7 TQ2Kb +�HH2/ AbH�M/2`b- T`QHB}+ r`Bi2` h2Qr 
GBK :Q?- �ii2KTib iQ mM2�`i? i?2 HQbi pQB+2 Q7 � 72K�H2 *?BM2b2 BKKB;`�Mi- �M/ mb2b i?2 rQK�MǶb 
?�`/b?BTb iQ TQ`i`�v i?2 i2``B#H2 i`2�iK2Mi Q7 �bB�M rQK2M BM i?2 M�K2 Q7 `2bi`B+iBM; i?2 ~QQ/ Q7 
BKKB;`�Mib #2ir22M RNRy �M/ RN9y �i �M;2H AbH�M/X hQ K2- i?2 TQ2K TQBMib Qmi i?2 2ti`� #m`/2M Q7 
KBbi`2�iK2Mi rQK2M Kmbi 7�+2 Qp2` K2M �b BKKB;`�Mib- �M/ A #2HB2p2 i?2 K2bb�;2 Bb p2`v `2H2p�Mi 
iQ/�vX AM i?2 TQ2K- i?2 r`Bi2` 2t+H�BKb 

h?2v H2i ?BK H�M/ 
7`QK i?2 b?BT #mi A ?�/ iQ #Q�`/ 
� 72``vX h?2v /B/MǶi 2p2M 
H2i mb b�v ;QQ/#v2X 

h?2`2Ƕb MQi?BM; 
r2 +�M /QX 6Q`2B;M rB72 
Q7 � *?BM2b2 K2`+?�Mi- vQm` +�b2 
Bb �miQK�iB+�HHv 
/2MB2/X Ujk@9yV 

AM i?2b2 HBM2b- i?2 rQK�M /2b+`B#2b ?2` 2tT2`B2M+2 `B;?i �7i2` b?2 `2�+?2/ a�M 6`�M+Bb+QX ZmBi2 
+QMi`�`v iQ ?2` 7�Mi�bB2b- b?2 r�b b2T�`�i2/ 7`QK ?2` ?mb#�M/- �M/ r�b K�/2 iQ 2K#�`F � 72``v iQ 
r?�i +�M QMHv #2 BK�;BM2/ Bb � #Q�i #�+F iQ *?BM�X :Q? /2b+`B#2b i?2 +QMp2`b�iBQM i?2 rQK�M ?�/ 
rBi? �M BKKB;`�iBQM Q{+2`- r?2`2 b?2 r�b BM7Q`K2/ i?�i �b i?2 7Q`2B;M@#Q`M rB72 Q7 � *?BM2b2 i`�/2`- 
b?2 r�b MQi �HHQr2/ iQ 2Mi2` i?2 laX h?Bb 2tT2`B2M+2 7�HHb BM HBM2 rBi? i?2 bi�imb [mQ +`2�i2/ #v 
i?2 AKKB;`�iBQM �+i Q7 RNk9- r?B+?- #27Q`2 #2BM; �K2M/2/ BM RNk8- #�MM2/ i?2 rBp2b Q7 *?BM2b2 
K2`+?�Mib BM i?2 la 7`QK BKKB;`�iBM; 7`QK *?BM�- �b :Q? `2TQ`ibX "2vQM/ i?2 ?Q``B}+ /2b+`BTiBQM 
Q7 ?2` KBbi`2�iK2Mib- :Q? �HbQ mb2b i?2 BK�;2`v Q7 irQ /BbiBM+i /2biBM�iBQMb- i?2 72``v �M/ i?2 H�M/ 
7Q` i?2 rQK�M �M/ ?2` ?mb#�M/ `2bT2+iBp2Hv iQ TQBMi Qmi i?2 /Bb+`2T�M+v BM i`2�iK2MiX a?2 mb2b i?2 
T?`�b2 Ǵ6Q`2B;M rB72 Q7 � *?BM2b2 K2`+?�MiǴ iQ mM/2`HBM2 ?Qr MQi?BM; #mi ?2` B/2MiBiv �b � rQK�M 
r�b mb2/ BM /2MvBM; 2Mi`v iQ i?2 rQK�M BM i?2 TQ2KX :Q? 7m`i?2` mb2b rQ`/b HBF2 Ǵ�miQK�iB+�HHvǴ 
iQ 2KT?�bBx2 ?Qr i?2 rQK�M M2p2` biQQ/ � +?�M+2 Q7 #2BM; i`2�i2/ i?2 b�K2 r�v �b ?2` ?mb#�M/ 
�b b?2 �ii2KTi2/ iQ 2Mi2` i?2 +QmMi`vX >BbiQ`B+�HHv- i?Bb b22Kb iQ `2K�BM i?2 +�b2 iQQ- �b HQM; #27Q`2 
i?2 RNkyb- �++Q`/BM; iQ :Q?- i?2 AKKB;`�iBQM �+i Q7 R33k ?�/ �H`2�/v /22K2/ *?BM2b2 rQK2M �b 
BM+�T�#H2 Q7 bmTTQ`iBM; i?2Kb2Hp2b- i?mb 2t+Hm/BM; i?2K 7`QK 2Mi2`BM; rBi?Qmi � K�H2 ;m�`/B�M 7`QK 
i?2 72�` i?�i i?2v KB;?i `2bQ`i iQ i`�/BM; b2t 7Q` KQM2vX 

h?Bb i`2M/ Q7 i`2�iBM; rQK2M �b b2+QM/�`v- Q` i�`;2iBM; 72K�H2 BKKB;`�Mib Qp2` K2M ?�b 
b�/Hv +QMiBMm2/ �HH i?2 r�v BMiQ i?2 T`2b2MiX AKK2/B�i2Hv 7QHHQrBM; i?2 pB+iQ`v Q7 S`2bB/2Mi .QM�H/ 
h`mKT BM i?2 kyRe 2H2+iBQMb- i?2`2 r�b � K�`F2/ BM+`2�b2 BM +�b2b Q7 pBQH2M+2 �;�BMbi rQK2M- BM+Hm/BM; 
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h?2 lM?2�`/ oQB+2b Q7 �M;2H AbH�M/ UaQmpBF a�?�V 

JmbHBK BKKB;`�Mi rQK2MX h?2`27Q`2- i?2 K2bb�;2 BM i?Bb TQ2K Bb p2`v `2H2p�Mi iQ/�v- �M/ r2 rQmH/  
#2 KBM/7mH BM �TTHvBM; i?2 i2�+?BM;b Q7 i?Bb TQ2K BM Qm` +BpB+ HBp2bX  

qQ`Fb *Bi2/,  
:Q?- h2Qr GBKX Ǵh?2 q�p2bXǴ AbH�M/2`b- *QMmM/`mK S`2bb- kyReX  

S?QiQ RyX S?QiQ *QMi`B#miBQM, ar2F+??� GmBi2H 

ke 



A/2MiBiv �M/ h`�/BiBQM BM C?mKT� G�?B`BǶb h?2 L�K2b�F2 UaQKB �?K2/ V 

RjX 

A/2MiBiv �M/ h`�/BiBQM BM C?mKT� G�?B`BǶb h?2 L�K2b�F2 
aQKB �?K2/ 

AM h?2 L�K2b�F2- C?mKT� G�?B`B b?Qrb i?2 ?�`/b?BTb i?�i 7�+2 K�Mv "2M;�HB BKKB;`�Mi 
7�KBHB2b r?2M i?2v +QK2 iQ i?2 lMBi2/ ai�i2bX h?2b2 ?�`/b?BTb �`2 p2`v /B{+mHi iQ Qp2`+QK2X AM 
i?Bb MQp2H i?2 K�BM T`Qi�;QMBbi Bb �b?BK�X a?2 Bb #Q`M �M/ `�Bb2/ BM � "2M;�HB 7�KBHv BM *�H+mii�X 
�7i2` K�``B�;2- b?2 KQp2b iQ i?2 lMBi2/ ai�i2b rBi? ?2` ?mb#�M/- �b?QF2X AM Q`/2` iQ K�BMi�BM � 
#�H�M+2 #2ir22M "2M;�HB �M/ �K2`B+�M +mHim`2- b?2 i`B2b iQ �/�Ti iQ �K2`B+�M i`�/BiBQMb- #mi Q7i2M 
i?BMFb �#Qmi ?2` +mHim`2X �b?BK� Bb 7�` �r�v 7`QK ?QK2 #mi 7Q` ?2`- +mHim`2 Bb 2p2`vi?BM;X h?Bb 
+?�`�+i2`BbiB+ bm;;2bib i?�i �b?BK� � i`�/BiBQM�H AM/B�M rQK�M r?Q HQp2b ?2` ?QK2 +QmMi`v �M/ 
p�Hm2b i?2B` i`�/BiBQMb- ?Qr2p2` b?2 ?�b Km+? i`Qm#H2 `2T`Q/m+BM; i?2b2 BM i?2 lXaX 

�b?BK� #2;BMb ?2` M2r HB72 BM � 7Q`2B;M +QmMi`v �7i2` K�``B�;2- #mi b?2 #`BM;b ?2` i`�/BiBQMb 
�b r2HHX 6Q` 2t�KTH2- b?2 /Q2b MQi +�HH ?2` ?mb#�M/Ƕb }`bi M�K2X h?2 ?mb#�M/ ?�b � bmT2`BQ` TH�+2 BM 
i?2 7�KBHvX AM AM/B�M +mHim`2- � rB72 M2p2` +�HHb ?2` ?mb#�M/Ƕb M�K2X �b i?2 M�``�iQ` Q#b2`p2b- ǳa?2 
?�b �/QTi2/ ?Bb bm`M�K2 #mi `27mb2b- 7Q` T`QT`B2ivǶb b�F2- iQ mii2` ?Bb }`bi ǳ UkVX lbm�HHv- BM "2M;�HB 
+mHim`2- rBp2b /Q MQi +�HH i?2B` ?mb#�M/Ƕb }`bi M�K2b #2+�mb2 Bi b?Qrb /Bb`2bT2+iX �KQM; i`�/BiBQM�H 
>BM/mb- i?2 M�K2b �`2 Q7i2M i?2 M�K2b Q7 ;Q/Ƕb M�K2b �M/ +�HHBM; QM2Ƕb M�K2 Bb b22M �b ?QHv �b bBM;BM;X 
qBp2b ;Bp2 ?mb#�M/b i?2 b�K2 TQbBiBQM �b ;Q/b BM i?2 >BM/m `2HB;BQMbX h?2`2 �`2 bT2+B}+ T`QiQ+QHb 7Q` 
?Qr M�K2b b?QmH/ #2 mb2/ BM AM/B� �M/ i?2 K�DQ`Biv biBHH 7QHHQr i?2b2 T`QiQ+QHb iQ F22T i?2 i`�/BiBQMX 
�b?BK� Bb � T2`72+i 2t�KTH2 Q7 � i`�/BiBQM�H rB72- bm;;2biBM; i?�i �b?BK� Bb � i`�/BiBQM�H rQK�MX 

q?2M �b?BK� /Bb+Qp2`b b?2 Bb T`2;M�Mi- b?2 ?�b KBt2/ 722HBM;b #2+�mb2 b?2 r�Mib ?2` }`bi 
#�#v iQ #2 #Q`M +HQb2 iQ i?2 #�#vǶb ;`�M/T�`2MibX h?Bb K�F2b ?2` 722H �HQM2 BM i?2 7Q`2B;M 2MpB`QMK2Mic 
MQ �/mHi `2H�iBp2 2t+2Ti ?2` ?mb#�M/ Bb �`QmM/ ?2`X LQr- b?2 ?�b iQ /Q 2p2`vi?BM; #v ?2`b2H7X �b i?2 
M�``�iQ` Q#b2`p2b- ǳBM AM/B� rQK2M ;Q ?QK2 iQ i?2B` T�`2Mib iQ ;Bp2 #B`i?Ǵ U9VX LQ`K�HHv- BM AM/B�- 
T`2;M�Mi rQK2M �`2 bmTTQb2/ iQ HBp2 BM i?2B` T�`2MiǶb ?Qmb2 2bT2+B�HHv r?2M i?2 }`bi #�#v Bb #Q`MX 
S`2;M�M+v BM "2M;�HB +mHim`2 Bb � 72biBp2 2p2Mi �M/ rQK2M TH�v �M BKTQ`i�Mi `QH2 BM i?�i +mHim`2 �b 
KQi?2`b- K�bBb UK�i2`M�H �mMibV Q` ;`�M/KQi?2`bX "mi BM �b?BK�Ƕb +�b2- b?2 M2Bi?2` ;2ib +�`2 7`QK 
?2` BM@H�rb MQ` ;2ib +�`2 7`QK ?2` T�`2Mib 2p2M i?Qm;? ?2` ?mb#�M/ Bb rBi? ?2`X h?Bb K�F2b �b?BK� 
722Hb i?�i b?2 �M/ ?2` #�#v �`2 KBbbBM; i?�i mM+QM/BiBQM�H HQp2- r?B+? K�F2b ?2` �bbmK2 i?�i b?2 r�b 
MQi 7QHHQrBM; ?2` i`�/BiBQMX 

�b?BK� rQmH/ `�i?2` `�Bb2 ?2` +?BH/ �++Q`/BM; iQ ?2` i`�/BiBQMbX q?2M b?2 Bb `�BbBM; ?2` }`bi 
+?BH/ BM i?2 7Q`2B;M H�M/ b?2 rQ``B2b i?�i ?2` +?BH/ rBHH MQi ;2i i?2 HQp2 i?�i }`bi +?BH/`2M �`2 bmTTQb2/ 
iQ `2+2Bp2X q?BH2 b?2 Bb T`2;M�Mi- b?2 ?�b �MtB2iv �#Qmi ?Qr b?2 rBHH `�Bb2 ?2` +?BH/ BM i?2 M2r H�M/X 
�b i?2 M�``�iQ` 2KT?�bBx2b- ǳ b?2 Bb i2``B}2/ iQ `�Bb2 � +?BH/ BM � +QmMi`v r?2`2 b?2 Bb `2H�i2/ iQ MQ 
QM2Ǵ UeVX h?Bb Bb #2+�mb2 i?2 i2�+?BM; Q7 i`�/BiBQMb Bb MQi QMHv i?2 `2bTQMbB#BHBiv Q7 T�`2Mib #mi Q7 
i?2 2MiB`2 7�KBHvX :`QrBM; mT BM AM/B�M +mHim`2- FB/b ;2i HQib Q7 HQp2 7`QK i?2B` `2H�iBp2b- 2bT2+B�HHv 
7`QK i?2B` ;`�M/T�`2MibX AM �b?BK�Ƕb +�b2 b?2 ?�b MQ `2H�iBp2bc i?2`27Q`2- b?2 Bb �7`�B/ iQ bi�v BM i?2 
lMBi2/ ai�i2b iQ `�Bb2 ?2` }`bi +?BH/ #2+�mb2 b?2 r�Mib iQ ;Bp2 ?2` bQM i?2 b�K2 ?�TTBM2bb r?B+? ?2 
/2b2`p2bX h?Bb K�F2b �b?BK� 722H i?�i i?2 r�v ?2` +?BH/ Bb #2BM; `�Bb2/ Bb MQi i?2 r�v � i`�/BiBQM�H 

kd 



A/2MiBiv �M/ h`�/BiBQM BM C?mKT� G�?B`BǶb h?2 L�K2b�F2 UaQKB �?K2/ V 

"2M;�HB 7�KBHvǶb +?BH/ rQmH/ #2 `�Bb2/X h?2`27Q`2- BM Q`/2` iQ i2�+? ?2` bQM i?2 AM/B�M "2M;�HB +mHim`2 
b?2 r�Mib iQ `2im`M iQ AM/B� r?2`2 ?2 rBHH #2 bm``QmM/2/ #v `2H�iBp2b �M/ `�Bb2/ �++Q`/BM; iQ i?2B` 
p�Hm2bX 

h?2 L�K2b�F2 Bb �M 2t+2HH2Mi 2t�KTH2 Q7 i?2 BKTQ`i�M+2 i`�/BiBQM �M/ +mHim`2 TH�vb BM �M 
BKKB;`�MiǶb HB72X AM i?Bb MQp2H- �b?BK� b?Qrb ?Qr Km+? b?2 Bb +QMM2+i2/ iQ ?2` `QQibX h?`Qm;? i?2 
T`Qi�;QMBbi- i?2 �mi?Q` b?Qrb i?�i r?2M bQK2QM2 KQp2b iQ � M2r +QmMi`v- b?2f?2 KQp2b rBi? ?2`f?Bb 
QrM +QmMi`v 7`QK BMbB/2, i?2v i�F2 +mbiQKb bm+? �b #2?�pBQ`- 7QQ/- #QQFb- 72biBpBiB2b �M/ +HQi?BM;X � 
i`�/BiBQM K�F2b �M B/2MiBiv- �M/ Bi K�F2b � T2`bQM p2`v mMB[m2 �M/ TQr2`7mHX Ai Bb ?�`/ iQ �/�Ti iQ � 
M2r +mHim`2- #mi Bi Bb ?�`/2` iQ T`�+iB+2 i`�/BiBQMb �M/ +�``v `QQib iQ � M2r ;2M2`�iBQM BM � 7Q`2B;M 
H�M/X h?`Qm;? �b?BK�Ƕb +?�`�+i2` BM i?2 MQp2H- Bi Bb +H2�` i?�i i`�/BiBQM�H B/2MiBiv Bb BKTQ`i�Mi- �M/ 
�b?BK� T`Qp2b i?�i �Hi?Qm;? p2`v /B{+mHi- r2 +�M i2�+? �M/ T�bb QM i`�/BiBQM r?2M `�BbBM; +?BH/`2M 
BM � 7Q`2B;M H�M/X 

qQ`Fb *Bi2/  
G�?B`B- C?mKT�X h?2 L�K2b�F2X "QbiQM, >Qm;?iQM- kyyjX S`BMiX  
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*`QbbBM; "Q`/2`b UCB�72M; GBV 

R9X 

*`QbbBM; "Q`/2`b 
CB�72M; GB 

>B- 2p2`v#Q/v- Kv M�K2 Bb CB�72M;- GBX A �K 7`QK *?BM�X A r�b #Q`M BM � +QmMi`vbB/2 FMQrM 
7Q` � ?2�pv +QM+2Mi`�iBQM Q7 *?BM2b2 2KB;`�MibX AM ;2M2`�H- i?2`2 Bb �i H2�bi R T2`bQM HBpBM; Qp2`b2�b BM 
2�+? 7�KBHv BM Qm` p�HH2vX A ?�/ #22M HBbi2MBM; iQ K�Mv biQ`B2b �#Qmi T2QTH2 HBpBM; Qp2`b2�bX AǶp2 ?2�`/ 
�#Qmi T2QTH2 K�FBM; � HQi Q7 KQM2v i?�i r2 +�MMQi BK�;BM2 BM Qm` bK�HH pBHH�;2X �M/ AǶp2 �HbQ ?2�`/ 
T2QTH2 HBpBM; Qp2`b2�b i`�p2H � HQiX h?2b2 biQ`B2b 2p2Mim�HHv K�/2 K2 /`2�K �#Qmi Kv HB72 QmibB/2 Q7 
Kv pBHH�;2X 6BM�HHv- r?2M A r�b Rd- A /2+B/2/ iQ +QK2 iQ �K2`B+�X q?2M A ;Qi Qz 7`QK �B`TH�M2 BM 
C6E- i?2 }`bi iBK2 A biQQ/ QM i?Bb H�M/- L2r uQ`F- �K2`B+�- A 72Hi bQ 2t+BiBM; �M/ +m`BQmbX �7i2` Kv 
*?BM2b2 `2H�iBp2 r?Q �H`2�/v HBp2/ BM i?2 lXaX TB+F2/ K2 mT- b?2 /`Qp2 K2 iQ i?2 �T�`iK2Mi b?2 HBp2/ 
BM 6Hmb?BM;X A r�b b?Q+F2/ X h?2`2 r2`2 e T2QTH2 BM i?Bb QM2 #2/`QQK �T�`iK2MiX a?2 /BpB/2/ i?2 
HBpBM; `QQK BMiQ j iBMv `QQKb BM Q`/2` iQ `2Mi iQ Qi?2`bX A ?�/ iQ b?�`2 i?2 #2/`QQK rBi? ?2` ?mb#�M/- 
bQM �M/ ?2`X a?2 Dmbi mb2/ irQ TB2+2b Q7 +m`i�BM iQ b2T�`�i2 ?2` 7�KBHv �M/ K2X A 72Hi bQ r2B`/X A mb2/ 
iQ ?�p2 Kv QrM `QQK BM *?BM�X �M/ i?2`2 r�b �Hr�vb � T2`bQM iQ `mb? K2 r?2M A r�b mbBM; i?2 
#�i?`QQK BM i?�i �T�`iK2MiX �7i2` � 72r /�vb- A KQp2/ QmiX aQ A bi�`i2/ iQ }M/ � DQ# iQ bmTTQ`i 
Kvb2H7X A 7Q`;Qi ?Qr K�Mv iBK2b A r�b `2D2+i2/- #mi A rBHH M2p2` 7Q`;2i i?2 }`bi DQ# i?�i A ;Qi BM i?2 
lXaX Ai r�b � +�b?B2` BM � #�F2`v �M/ A rQ`F2/ 7`QK 8,jy �K iQ Rk,jy �K 7Q` 8X8y /QHH�`b T2` ?Qm`X 
q?2M A }`bi ;Qi Kv T�v+?2+F- A r�b bQ +QM7mb2/X q?v r�b A ?2`2\ h?Bb TH�+2 Bb }HH2/ rBi? *?BM2b2 
T2QTH2 �HH Qp2`X A +QmH/MǶi b22 �Mv /Bz2`2M+2 #2ir22M ?2`2 �M/ *?BM�X A ?2�`/ *?BM2b2 �HH i?2 iBK2X 
�M/ A /B/ MQi ?�p2 iQ bT2�F 1M;HBb? iQ +QKKmMB+�i2X �M/ A ?�/ MQ 7`B2M/- MQ 7�KBHv ?2`2X JQ`2Qp2` 
i?2 HBpBM; +QM/BiBQMb r2`2 rQ`b2 i?�M r?2M A r�b BM *?BM�X 

h?2 i?BM;b AǶ/ ?2�`/ �M/ b22M #27Q`2 �``BpBM; ?2`2 r2`2 bQ /Bz2`2Mi 7`QK r?�i A r�b 2tT2@
`B2M+BM;X >Qr +QmH/ Qi?2` T2QTH2 ?�p2 bm+? � #2�miB7mH HB72\ q2`2 i?2v Dmbi i`vBM; iQ +QK7Q`i i?2B` 
7�KBHB2b �M/ /B/MǶi r�Mi iQ i2HH i?2B` 7�KBHB2b i?�i Bi r�b �+im�HHv bQ ?�`/ iQ HBp2 ?2`2\ A +`B2/ K�Mv 
iBK2b r?2M A r�b �HQM2X A KBbb2/ Kv 7�KBHB2b- Kv 7`B2M/b �M/ Kv ?QK2iQrMX �M/ A M2p2` iQH/ Kv 
T�`2Mib �#Qmi i?�iX A /B/MǶi r�Mi iQ K�F2 i?2K rQ``B2/ �#Qmi K2X h?Bb r�b Kv /2+BbBQM iQ +QK2 
iQ �K2`B+�- bQ MQ K�ii2` ?Qr iQm;? Bi rQmH/ #2- A ?�/ iQ ;Q i?`Qm;? BiX aQK2iBK2b A /Q i?BMF A 
r�b Hm+FvX �7i2` ?�pBM; rQ`F2/ �i i?2 #�F2`v 7Q` �HKQbi � v2�`- Kv *?BM2b2 ?B;? b+?QQH +H�bbK�i2- � 
b2+QM/ ;2M2`�iBQM BKKB;`�Mi- iQH/ K2 i?�i A +QmH/ ;Q iQ ?B;? b+?QQH 7Q` 7`22X �7i2` A ;`�/m�i2/ 7`QK 
?B;? b+?QQH- A +?�M;2/ DQ#b b2p2`�H iBK2b- bm+? �b r�Bi`2bb- M�BH bT2+B�HBbi �M/ K�bb2mb2X �HH Q7 i?2b2 
/B/ MQi `2[mB`2 � +QHH2;2 /BTHQK� �M/ A /B/MǶi ?�p2 iQ i�HF iQ +mbiQK2`b Km+?X "mi A M22/2/ iQ rQ`F 
�#Qmi RR ?Qm`b 2�+? /�v �M/- /2bTBi2 i?�i- A /B/MǶi ;2i � HQi Q7 KQM2vX h?2`2 r�b QM2 KQK2Mi A rBHH 
M2p2` 7Q`;2i BM Kv 2MiB`2 HB72X q?2M A r�b � M�BH bT2+B�HBbi � 72r v2�`b �;Q- i?2`2 r�b QM+2 r?2M A r�b 
/QBM; � r?Bi2 +mbiQK2`Ƕb M�BHb- b?2 bm//2MHv �bF2/ K2 B7 A +QmH/ bT2�F 1M;HBb?X A Dmbi iQQF � T22F �i 
?2` �M/ /B/MǶi �Mbr2` ?2` #2+�mb2 A /B/MǶi 722H +QK7Q`i�#H2 rBi? ?2` [m2biBQMX h?2M b?2 im`M2/ iQ i?2 
+mbiQK2` bBiiBM; M2ti iQ ?2` �M/ mM?2bBi�iBM;Hv Qz2`2/ ?2` QrM QTBMBQM �#Qmi �bB�M M�BH bT2+B�HBbibǶ 
H�+F Q7 FMQrH2/;2 Q7 i?2 1M;HBb? H�M;m�;2X A r�b bQ K�/ �i ?2` #mi �b � 2KTHQv22- A +QmH/ MQi b�v 
�Mvi?BM; iQ � +mbiQK2`X PM i?2 Qi?2` ?�M/- A /B/ i?BMF A +QmH/ MQi bT2�F 1M;HBb? r2HH �M/ i?Bb K�/2 
K2 722H BM72`BQ`X h?2`27Q`2- A /B/MǶi ?�p2 i?2 +Qm`�;2 iQ };?i ?2` #�+FX A r�b Dmbi i`vBM; iQ ;2i ?2` 
M�BHb /QM2 �b 7�bi �b A +QmH/- bQ A /B/MǶi ?�p2 iQ b22 ?2` 7�+2 Q` ?2�` �Mvi?BM; �#Qmi �bB�M T2QTH2 
7`QK ?2` �MvKQ`2X �7i2` � 72r KBMmi2b- b?2 �bF2/ K2- ǳ*�M A ;2i bQK2 /2bB;Mb QM Kv M�BHb\Ǵ A b�B/ 
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*`QbbBM; "Q`/2`b UCB�72M; GBV 

v2bX a?2 H�m;?2/ Qmi HQm/ �M/ i�HF2/ iQ i?�i +mbiQK2` �;�BM- ǳa?2 /Q2b bT2�F 1M;HBb?-Ǵ rBi? � b�iB`B+ 
iQM2X A 72Hi bQ r`QM; �#Qmi Kvb2H7 �M/ +QmH/MǶi /Q �Mvi?BM; iQ /272M/ Kvb2H7X lM7Q`imM�i2Hv- i?2`2 
r�b MQ#Q/v bi�M/BM; mT iQ b�v bQK2i?BM; iQ biQT ?2` 7Q` K2X A r�b bQ +QM7mb2/X q�b #2BM; � *?BM2b2 
#m`/2MBM; Qi?2` T2QTH2 BM �K2`B+�\ "mi Kv M�iBQM�HBiv Bb � T�`i Q7 Kv B/2MiBiv �M/ A +�M M2p2` ;2i 
`B/ Q7 BiX �HbQ- A M2p2` 722H �b?�K2/ Q7 Kvb2H7- �b � *?BM2b2 Q` �bB�MX 

A /B/ MQi ?�p2 � +QMb+BQmbM2bb Q7 `�+2 r?2M A r�b BM *?BM� #2+�mb2 A M2p2` b�r i?2 /Bz2`2Mi 
bFBM +QHQ`b Q7 T2QTH2 7`QK Kv bQ+B2ivX �7i2` A +�K2 iQ �K2`B+�- A b�r T2QTH2 rBi? K�Mv FBM/b Q7 
bFBM +QHQ`X A r�b }M�HHv ;2iiBM; iQ FMQr �#Qmi `�+2 r?B+? +�M #2 /Bz2`2Mi bFBM +QHQ`b Q` /Bz2`2Mi 
M�iBQM�HBiB2bX �M/ �HH Q7 i?2 `�+2b K�F2 �K2`B+� � /Bp2`b2 +QmMi`vX Ai Bb MQi 2�bv iQ F22T ?�`KQMv 
�KQM; �HH Q7 i?2 `�+2 ?2`2X 1p2`v +QmMi`v ?�b Bib QrM +mHim`2X q2 +�MǶi 2`�b2 �Mv QM2 Q7 i?Qb2 +mHim`2b 
Q` `2+QM+BH2 �HH Q7 i?2K bQ i?�i +mHim`�H +H�b? ?�TT2MbX A mb2/ iQ K�F2 � ǳoǴ ;2bim`2 r?2M Kv 7`B2M/ 
iQQF TB+im`2b 7Q` K2X AM Kv QTBMBQM- i?�i K2�Mi A r�b ?�TTvX "mi BM bQK2 Qi?2` +QmMi`B2b- bm+? �b 
1M;H�M/- L2r w2�H�M/- �mbi`�HB�- i?�i bi�M/b 7Q` ǳ6Ǵ rQ`/X A r�b b?Q+F2/ �7i2` A H2�`M2/ i?BbX >Qr 
+QmH/ i?Bb bK�HH ;2bim`2 #2 bm+? bQ Qz2MbBp2\ h?2`2 Bb MQ �Mbr2`X S2QTH2 BM i?Qb2 +QmMi`B2b ?�p2 
/Bz2`2Mi +mHim`2b 7`QK K2 2p2M i?Qm;? A /B/MǶi K2�M Bi BM i?�i r�vX �7i2` i?�i- A M2p2` mb2 �Mv 
;2bim`2b BM Tm#HB+ �`2�b #2+�mb2 A �K MQi bm`2 r?2i?2` Bi rBHH Qz2M/ �MvQM2X 

�Hi?Qm;? A ?�p2 #22M ?2`2 7Q` �#Qmi 3 v2�`b- A biBHH +�MMQi }i BMiQ i?Bb bQ+B2iv p2`v r2HHX A biBHH 
+�MMQi bT2�F ~m2Mi 1M;HBb?X A biBHH /Q MQi ?�p2 K�Mv 7`B2M/bX h?2 *?BM2b2 7QQ/b ?2`2 /Q MQi i�bi2 
i?2 b�K2 �b i?2 7QQ/b BM *?BM�X �M/ T2QTH2 ?2`2 ?�p2 iQQ K�Mv bi2`2QivT2b �#Qmi *?BM2b2 2p2M i?2v 
/QMǶi FMQr �Mvi?BM; �#Qmi mbX aQ iQ/�v- ?2`2- A ?QT2 vQm ;mvb +�M bi�`i iQ FMQr *?BM2b2 �`QmM/ vQm 
�b �M BM/BpB/m�H }`biX uQm rBHH }M/ Qmi i?2`2 �`2 bQK2 *?BM2b2 T2QTH2 rBi? ;QQ/ T2`bQM�HBiB2b BM vQm` 
bQ+B2ivX A �K T`Qm/ Q7 #2BM; � *?BM2b2X 

jk 



�..� UC�?B/mH S`BvQV 

R8X 

�..� 
C�?B/mH S`BvQ 

>�p2 vQm 2p2` b22M � ;`QmT Q7 #`QrM T2QTH2 QM i?2 bi`22i Q` BM � `2bi�m`�Mi ?�pBM; �M BMi2Mb2 
+QMp2`b�iBQM- bQ BMi2Mb2 i?�i �i iBK2b Bi 722Hb HBF2 i?2v �`2 ?�pBM; � };?i Qp2` bQK2i?BM; Q` �#Qmi iQ 
bi�`i � };?i\ 

A7 vQm ?�p2- i?2M r?�i vQm ?�p2 b22M Bb +�HH2/ ǳ�..�XǴ "27Q`2 2tTH�BMBM; r?�i �..� Bb- H2i 
K2 +H�`B7v QM2 i?BM; }`biX h?2v r2`2 MQi };?iBM; Q` i�HFBM; HQm/Hv Qmi Q7 �M;2` MQ` �`2 i?2v �;;`2bbBp2 
#v M�im`2X �..� +�M #2 /2}M2/ �b � 7Q`K Q7 i�HFBM; �M/ b?�`BM; B/2�b- i?Qm;?ib- �M/ 2KQiBQMb i?�i 
Dmbi i2M/ iQ ;2i 2t+BiBM; �i iBK2bX 

1tTH�BM2/ BM � Mmib?2HH- �..� Bb �M BMi2HH2+im�H 2t+?�M;2 Q7 rQ`/b #2ir22M irQ T2QTH2 Q` 
� ;`QmT Q7 T2QTH2 �#Qmi HBi2`�HHv �Mvi?BM; BKTQ`i�Mi Q` �#Qmi �Mvi?BM; TQBMiH2bbX �..� Bb � #B; 
T�`i BM i?2 HB72 Q7 "2M;�HBb 7`QK i?2 AM/B�M am#+QMiBM2Mi- BX2- i?Qb2 Q`B;BM�iBM; 7`QK q2bi "2M;�H �M/ 
"�M;H�/2b?X 

S2QTH2 +QK2 iQ;2i?2` mbm�HHv Qp2` � +mT Q7 +?�f+?�Bfi2� �M/ bM�+Fb- �M/ i?2v b?�`2 i?2B` 
B/2�b- i?Qm;?ib- �M/ pB2rb QM � iQTB+UbVX .m`BM; �M �..� T2QTH2 i�HF �#Qmi bQ+B�H Bbbm2b- TQHBiB+�H 
Bbbm2b- +mHim`�H Bbbm2b- �M/ +QKKmMBiv Bbbm2bX h?2v i�HF �#Qmi i?2B` /�BHv HB72 �M/ ?Qr i?2v pB2r i?2B` 
HB72 �M/ ?Qr i?2v +�M +QMi`B#mi2 iQ K�FBM; 2p2`vQM2Ƕb HB72 #2ii2`X u2b- Bi K�v b22K HBF2 r?�i A �K 
i`vBM; iQ 2tTH�BM Bb �Mv Qi?2` ;`QmT Q7 T2QTH2 +QKBM; iQ;2i?2` �M/ i�HFBM; #mi Bi Bb bQK2i?BM; #B;;2` 
i?�M i?�iX �..� Bb � r�v Q7 HB72- r?2`2 2p2`vQM2 Bb r2H+QK2/ iQ b?�`2 i?2B` B/2�b- i?Qm;?ib- 2KQiBQMb 
r?BH2 Qz2`BM; bQHmiBQMb iQ T`Q#H2KbX h?2v �HbQ r2H+QK2 +?�HH2M;2b- [m2biBQM Qi?2`Ƕb pB2rb- �M/ Qz2` 
bi`�i2;B2b iQ BKT`Qp2 /B{+mHiB2b BM /�BHv HBp2bX �..� 7Q` "2M;�HBb Bb � p2`v BMi2`T2`bQM�H 7Q`K Q7 
+QKKmMB+�iBQM i?�i Q7i2M p22`b �`QmM/ BMi2HH2+im�H +QMp2`b�iBQMbX 

A r�b #Q`M �M/ `�Bb2/ BM .?�F�- "�M;H�/2b?X .?�F� Bb i?2 +�TBi�H Q7 "�M;H�/2b? �M/ HBF2 �Mv 
Qi?2` +�TBi�H- vQm +�M }M/ T2QTH2 7`QK �HH Qp2` i?2 +QmMi`v ?2`2X 6`QK p2`v 2�`Hv +?BH/?QQ/ A r�b 
2tTQb2/ iQ /Bz2`2Mi +mHim`�H �M/ bQ+B�H �bT2+ib Q7 2p2`v T�`i Q7 "�M;H�/2b? �b r2HH �b 7`QK .?�F� 
iQQX GB72 #�+F BM "�M;H�/2b? Bb T`2iiv Km+? H�B/ #�+F �M/ bBKTH2X A �ii2M/2/ b+?QQH �M/ pBbBi2/ TH�+2b 
iQ K�BMi�BM Kv bK�HH #mbBM2bb i?�i A mb2/ iQ ?�p2 BM .?�F�X h?Qm;? A `�M 2``�M/b i?`Qm;?Qmi i?2 
/�v- i?2 QM2 i?BM; i?�i K2 �M/ 2p2`vQM2 HQQF2/ 7Q`r�`/ iQ r�b i?2 iBK2 r?2M i?2 bmM rQmH/ b2i �M/ 
r2 +QmH/ K22i 7`B2M/b- 7�KBHv- �M/ +QrQ`F2`b BM � i2� bi�HH- `2bi�m`�Mi- T�`F- Q` bBKTHv Dmbi #v i?2 
bB/2r�HFb- �M/ ?�p2 �..�X �b 2p2`vQM2 ;�i?2`2/- r2 mb2/ iQ BM[mB`2 �#Qmi i?2B` /�v- ?QK2- 7�KBHv- 
�M/ M2�` �M/ /2�` QM2bX 1p2`vQM2 mb2/ iQ b?�`2 �#Qmi i?2 i?BM;b i?�i �`2 ?�TT2MBM; rBi? i?2K �i 
i?2 KQK2MiX AM 7�+i �..� r�b � r�v BMiQ 2p2`vQM2Ƕb HB72X �b i?2 �..� +QMiBMm2/ r2 mb2/ iQ i�HF 
�#Qmi �HH i?2 +m``2Mi Bbbm2b �M/ T`Q#H2Kb i?�i r2`2 ;QBM; �`QmM/ i?2 +QmMi`v- i?2 rQ`H/- �M/ i?2 
+QKKmMBiv rBi? 2�+? i`vBM; iQ }M/ � bQHmiBQM Q` iQ ?�p2 � #2ii2` mM/2`bi�M/BM; �#Qmi Bi, r?�i +QmH/ 
?�p2 #22M /QM2 Q` r?�i +QmH/ #2 /QM2 iQ K�F2 i?BM;b #2ii2`X Ai r�b �M �#bQHmi2 DQv iQ 2t+?�M;2 B/2�b- 
i?Qm;?ib- pB2rb- �M/ T2`bT2+iBp2bX Pm` +QMp2`b�iBQMb r2`2MǶi QMHv �#Qmi HB72Ƕb T`Q#H2Kb Q` Bbbm2bc r2 
mb2/ iQ i�HF �#Qmi i?2 ;QQ/ i?BM;b �bB/2 7`QK mT/�iBM; 2�+? Qi?2` rBi? Qm` #mbBM2bb2b- #mbBM2bb B/2�b- 
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�`i- �M/ �#Qmi 2p2`v +mHim`2- i`�/BiBQM- �M/ r�vb Q7 HB72X q2 FM2r i?�i KQbi Q7 Qm` B/2�b Q` i?Qm;?ib 
KB;?i MQi #2 �TTHB+�#H2 Q` BKTH2K2Mi2/ #mi b22 i?Bb Bb r?�i �..� Bb, 2p2M i?Qm;? r2 FM2r KQbi 
Q7 Bi rQMǶi #2 BKTH2K2Mi2/ Q` �TTHB2/ Q` Qm` +QHH2+iBp2 i?Qm;?ib Q` B/2�b KB;?i MQi �K�x2 �MvQM2 
#mi r2 +QMiBMm2/ iQ i�HF �#Qmi Bi mM7�x2/ r?2i?2` Bi rQmH/ 2p2Mim�HHv H2�/ iQ bQK2i?BM; Q` �Mvi?BM;5 
aQK2 Q7 i?2 ;`2�i2bi KQp2K2Mib- +?�M;2b- `2pQHmiBQMb- �M/ BMMQp�iBQMb BM "2M;�H +�K2 7`QK T2QTH2 
+QKBM; iQ;2i?2` �M/ b?�`BM; i?2B` i?Qm;?ib �M/ B/2�bX A T2`bQM�HHv H2�`M2/ �#Qmi � HQi Q7 i?BM;b- 
;�BM2/ FMQrH2/;2- �M/ b?�`2/ B/2�b i?`Qm;? �..�X q2 �HbQ `2+2Bp2/ bQHmiBQMb iQ � HQi Q7 T`Q#H2Kb 
iQQX �..� Bb i?2`�T2miB+- Bi ?2HTb mb iQ +QMM2+i rBi? Qm`b2Hp2b �M/ rBi? Qi?2`bX 

aBM+2 A ?�p2 KQp2/ iQ i?2 lMBi2/ ai�i2b- HB72 ?�b #2+QK2 #mbv �M/ A mbm�HHv ?�p2 � +2`i�BM 
`QmiBM2 �M/ bQ /Q2b 2p2`vQM2 2Hb2X "mi Kv "2M;�HB 7`B2M/b biBHH K�M�;2 iQ }M/ iBK2 �M/ ;Bp2 �..�X 
q2 biBHH b?�`2 i?2 b�K2 i?Qm;?ib �M/ B/2�b i?�i r2 mb2/ iQ #�+F ?QK2- #mi v2b- i?2 bm#D2+i KB;?i ?�p2 
+?�M;2/ �b MQr r2 ?�p2 b22M KQ`2 �M/ H2�`M2/ KQ`2 �7i2` i`�p2HHBM; �+`Qbb i?2 �iH�MiB+X >Qr2p2`- 
MQr BM Qm` �..�b r2 i2M/ iQ ;2i MQbi�H;B+X 1p2M i?2M- i?2 B/2QHQ;v Q7 �//� Bb biBHH i?2 b�K2, +QKBM; 
iQ;2i?2` �M/ b?�`BM; Qm` i?Qm;?ib �M/ 2KQiBQMb iQ ?�p2 � ;`2�i2` �M/ #2ii2` mM/2`bi�M/BM; Q7 i?2 
rQ`H/ �M/ �+[mB`2 i?2 �#BHBiv iQ �TT`2+B�i2 2�+? Qi?2` �M/ 2p2`vi?BM; �`QmM/ mbX 

�b A K2MiBQM2/ 2�`HB2` �..� Bb � r�v Q7 HB72X A ?QT2 �7i2` `2�/BM; i?Bb vQm ?�p2 � #2ii2` 
mM/2`bi�M/BM; Q7 r?v r2 "2M;�HBb ;2i iQ;2i?2` �M/ ;Bp2 �..�X �..� ;Bp2b mb � b2Mb2 Q7 Qm` 
+QKKmMBiv- BM �..� r2 #2+QK2 � 7�KBHv �M/ i?`Qm;? �..�- r2 K�F2 Qm`b2Hp2b #2ii2`X q?2`2p2` 
vQm rBHH }M/ "2M;�HBb- vQm rBHH }M/ �..�, Bi Bb i?2 QM2 i?BM; i?�i rBHH 7Q`2p2` `2K�BM +QMbi�MiX 
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ReX  

"�+F hQ a+?QQH 
L�xKmM 1iv 

A �K 7`QK � bK�HH #2�miB7mH +QmMi`v +�HH2/ "�M;H�/2b?X "�M;H�/2b? Bb HQ+�i2/ M2�` AM/B�- 
S�FBbi�M �M/ L2T�HX Ai Bb i?2 2B;?i? KQbi TQTmHQmb +QmMi`v �M/ *QtǶb "�D2` Bb i?2 H�`;2bi b2� #2�+? 
BM i?2 rQ`H/X Jv KQi?2`Ƕb H�M;m�;2 Bb "2M;�HBX q?2M A r�b BM Kv +QmMi`v- "�M;H�/2b?- A mb2/ iQ HBp2 
rBi? Kv T�`2MibX Jv +?BH/?QQ/ r�b �K�xBM; #2+�mb2 A ?�p2 irQ #`Qi?2`bc A �K i?2 vQmM;2bi QM2 BM 
Kv 7�KBHvX Jv 7�i?2` Bb � #mbBM2bbK�M- �M/ #2+�mb2 Q7 Kv 7�i?2`Ƕb #mbBM2bb- r2 HBp2 BM /Bz2`2Mi +BiB2b 
BM /Bz2`2Mi T2`BQ/b Q7 iBK2X q2 �HbQ ?�/ iQ +?�M;2 bQ K�Mv b+?QQHbX Ai r�b ?�`/ #mi r2 �/Dmbi2/X Jv 
2�`Hv H2�`MBM; 2tT2`B2M+2 #2;�M �i Kv ?QK2X A bi�`i2/ H2�`MBM; 2p2`vi?BM; 7`QK Kv KQi?2` #27Q`2 A 
bi�`i2/ Kv S`2@EX Jv KQi?2` +QmH/ MQi }MBb? ?2` ?B;? b+?QQH #2+�mb2 b?2 ;Qi K�``B2/ �b � i22M�;2` 
Q7 }7i22MX AM Kv +mHim`2- T2QTH2 #2HB2p2 �7i2` K�``B�;2 rQK2M b?QmH/ bi�v �i ?QK2 �M/ i�F2 +�`2 Q7 
i?2B` 7�KBHvX Jv KQi?2` ;�p2 mT ?2` /`2�Kb bQ b?2 +QmH/ #2 � 7mHH@iBK2 KQi?2` �M/ iQQF +�`2 Q7 mbX 
Jv T�`2Mib �`2 MQi r2HH 2/m+�i2/ #mi i?2v BMbTB`2 mb iQ /`2�K Q7 Qm` +�`22`bX Jv 7�i?2` r�Mi2/ K2 
iQ #2 � /Q+iQ`c mM7Q`imM�i2Hv- A r�b MQi BMi2`2bi2/ BM i?�i T`Q72bbBQMX h?2v M2p2` i`2�i2/ K2 HBF2 � 
ǳ;B`Hv ;B`HǴX h?2v bmTTQ`i2/ K2 �HH i?2 iBK2 �M/ M2p2` i`2�i2/ K2 /Bz2`2Mi r?2M Bi +�K2 iQ +?QQbBM; 
� +�`22`X A �K Hm+Fv 2MQm;? iQ ?�p2 T�`2Mib HBF2 i?2KX 

q?2M A `2+2Bp2/ Kv BKKB;`�Mi pBb� 7Q` lMBi2/ ai�i2b Q7 �K2`B+�- A r�b bQ ?�TTv i?�i A 72Hi 
HBF2- ǳA r�b ~vBM; Qp2` i?2 KQQMǴX A +QmH/ MQi biQT Kvb2H7 7`QK i`�p2HBM; bQ A /2+B/2/ iQ #QQF � iB+F2i 
7Q` i?2 M2ti KQMi?X "27Q`2 A +�K2 ?2`2 A r�b /QBM; `2b2�`+? �#Qmi L2r uQ`FX A r�b bQ 2t+Bi2/ iQ pBbBi 
�HH Bib #2�miB7mH bBi2bX A KQp2/ iQ L2r uQ`F i?`22 v2�`b �;Q �M/ Kv `2�H HB72 bi`m;;H2b bi�`i2/ 7`QK 
i?�i /�vX �7i2` A +�K2 ?2`2 7Q` Kv }`bi bBt KQMi?b A r�b �i ?QK2X A F2Ti Kvb2H7 #mbv /QBM; ?Qmb2rQ`F 
bm+? �b +QQFBM; �M/ +H2�MBM;X A mb2/ iQ ;Q QmibB/2 QM i?2 r22F2M/b bQ i?�i A +QmH/ bT2M/ iBK2 rBi? 
Kv ?mb#�M/X A r�b `2�HHv �7`�B/ iQ ;Q QmibB/2 �HQM2 #2+�mb2 �i i?�i iBK2 A +QmH/ mM/2`bi�M/ QMHv � 
HBiiH2 #Bi Q7 1M;HBb? #mi A +QmH/MǶi bT2�F BiX 6Q` i?�i `2�bQM- A ?�/ iQ /2T2M/ QM Kv ?mb#�M/ iQ /Q 
�Mvi?BM; QmibB/2X 

aBt KQMi?b H�i2`- A r�b #Q`2/ �i ?QK2 bQ Kv ?mb#�M/ 7QmM/ � DQ# 7Q` K2 M2�` Kv ?Qmb2 �i 
i?2 G�mM/`QK�iX A bi�`i2/ Kv }`bi DQ# BM Kv HB72 bQ A r�b ?�TTv �M/ 2t+Bi2/X q?2M A bi�`i2/- i?2 }`bi 
i?BM; A 7QmM/ Kvb2H7 H�+FBM; Bb +QKKmMB+�iBQM bFBHHbX aQK2iBK2b- B7 A ?�/ iQ b?�`2 bQK2i?BM; rBi? Kv 
#Qbb- A ?�/ iQ i�HF iQ QM2 Q7 Kv +QrQ`F2`b 7`QK Kv +QmMi`v- bQ b?2 +QmH/ i`�MbH�i2 7Q` K2X Jv }`bi DQ# 
2tT2`B2M+2 r�b p2`v #�/ �b Kv #Qbb r�bMǶi 7�B` iQ K2X a?2 i`2�i2/ K2 HBF2 � b2`p�Mi #2+�mb2 Q7 Kv 
+QKKmMB+�iBQM bFBHHb �M/ A HQbi `2bT2+i 7Q` ?2`X a?2 M2p2` ;�p2 K2 � }t2/ b+?2/mH2 �M/ r?2M2p2` b?2 
r�Mi2/ b?2 rQmH/ +�HH K2X aQK2iBK2b- b?2 rQmH/ +�HH 2p2M B7 Bi r�bMǶi 7Q` �M ?Qm`X aiBHH- A �K `2�HHv 
i?�MF7mH iQ ?2`X "2+�mb2 Q7 ?2` #�/ #2?�pBQ` A bi�`i2/ iQ `2�HBx2 r?�i A M22/2/ �M/ A `2�HBx2/ i?�i 
2/m+�iBQM rQmH/ ?2HT K2 �++QKTHBb? Kv HB72 ;Q�HX Pi?2`rBb2- A rQmH/ ?�p2 F2Ti Kvb2H7 #mbv 2�`MBM; 
KQM2v- BMbi2�/ Q7 bi�`iBM; Kv b+?QQH �;�BMX 

A #2+�K2 b2`BQmb �#Qmi b+?QQH �M/ A i�HF2/ iQ Kv ?mb#�M/ �#Qmi BiX PM2 Q7 Kv ?mb#�M/Ƕb 
7`B2M/b bm;;2bi2/ i?�i A i�F2 i?2 �/KBbbBQM 2t�K �i G�:m�`/B� *QKKmMBiv *QHH2;2X >2 ?2HT2/ K2 iQ 
}HH Qmi i?2 7Q`K 7Q` �/KBbbBQMX LQ QM2 iQH/ K2 i?�i A ?�/ iQ T`2T�`2 Kvb2H7 7Q` i?2 TH�+2K2Mi i2biX 
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q?2M A FM2r �#Qmi Bi A ?�/ b2p2M /�vb H27i 7Q` i?2 i2biX aQ- A r2Mi i?`Qm;? i?2 r2#bBi2 �M/ T`2T�`2/ 
Kvb2H7 �b Km+? �b A +QmH/X 6Q` i?2 TH�+2K2Mi i2bi- A +�K2 rBi? Kv ?mb#�M/X A +QmH/MǶi }MBb? Kv 2t�K 
i?�i /�v bQ A +�K2 #v Kvb2H7 i?2 M2ti /�v iQ +QKTH2i2 BiX q?2M A ;Qi Kv `2�/BM; �M/ r`BiBM; i2bi 
`2bmHib- A r�b bQ 7`mbi`�i2/X A r2Mi iQ QM2 Q7 i?2 �/pBbQ`bX >2 iQH/ K2 i?�i vQm` b+Q`2 Bb p2`v HQr bQ 
vQm ?�p2 iQ bi�`i rBi? `2K2/B�H +H�bb2bX A 72Hi HBF2 ?2 b�p2/ Kv HB72X �i H2�bi A +�M bi�`i Kv b+?QQH 
�;�BM �M/ rBHH ;2i � +?�M+2 iQ BKT`Qp2 Kvb2H7X 

6BM�HHv- A r�b �HHQr2/ iQ `2;Bbi2` 7Q` Kv +H�bb2bX q?2M A `2�+?2/ i?2 " #mBH/BM;- � b2+m`Biv 
;m�`/ �bF2/ K2 iQ b?Qr Kv A.X A r�b bQ M2`pQmb i?�i Bi iQQF K2 }p2 KBMmi2b iQ }M/ Kv A. BMbB/2 
Q7 Kv #2;X q?2M i?2 b2+m`Biv ;m�`/ �HHQr2/ K2 iQ 2Mi2` i?2 #mBH/BM;- A +QmH/MǶi }M/ i?2 `2;Bbi`�iBQM 
`QQKX q?2M A ;Qi i?2`2- � H�/v rBi? #`QrM bFBM iQM2- b?Q`i �M/ #H�+F +m`Hv ?�B` �bF2/ K2 rBi? � /22T 
pQB+2- ǳ>Qr +�M A ?2HT vQm\ǴX A b?Qr2/ ?2` i?2 T�T2`b A ?�/ �M/ b?2 iQH/ K2 iQ ;`�# � b2�iX AM 7`QMi 
Q7 i?2 +QKTmi2`- A r�b bQ +QM7mb2/ #2+�mb2 A /B/MǶi FMQr ?Qr iQ mb2 i?2 bvbi2K iQ `2;Bbi2`X A r�b bQ 
b?v iQ �bF 7Q` ?2HTX A 2M/2/ mT TmiiBM; �HH Q7 Kv +H�bb2b BMiQ i?2 b?QTTBM; +�`i 2p2M i?Qm;? i?2 iBK2b 
+QM~B+i2/X PM2 Q7 i?2 ;mvb r?Q b�i M2�` K2 mM/2`biQQ/ �M/ �bF2/ K2 B7 A M22/ ?2HTX A b?Qr2/ ?BK 
Kv b+?2/mH2 �M/ ?2 2tTH�BM2/ iQ K2 ?Qr iQ `2;Bbi2`X A r�b 2M`QHH2/ BM i?`22 `2K2/B�H +H�bb2b �M/ QM2 
+`2/Bi +H�bb- "h� RyRX A r�b Hm+Fv 2MQm;? iQ `2;Bbi2` 7Q` i?2 +H�bb BM i?2 Rbi b2K2bi2`X Jv "mbBM2bb 
b2KBM�` +H�bb ;�p2 K2 i?2 QTTQ`imMBiv iQ i?BMF �#Qmi Kv +�`22` �M/ [m2biBQM r?�i A r�Mi iQ /Q rBi? 
Kv �++QmMiBM; K�DQ`X A H2�`M2/ � HQi 7`QK i?Bb +H�bbX 

A bi�`i2/ Kv }`bi@b2K2bi2` BM bT`BM; kyR8X �7i2` QM2 KQMi? Q7 bi�`iBM; Kv +H�bb- A ;Qi T`2;M�MiX 
A r�bMǶi `2�/v #mi A �++2Ti2/ BiX h?2 #2;BMMBM; Q7 Kv T`2;M�M+v A 72Hi HBF2 A +QmH/MǶi +QMiBMm2 Kv 
bim/B2bX PM2 /�v A b�r � T`2;M�Mi rQK�M +QK2 iQ +QHH2;2 �M/ i?Qm;?i- A7 b?2 +�M /Q Bi- r?v +�MǶi A\ 
A bi�`i2/ Kv DQm`M2v �M/ A [mBi Kv }`bi DQ#X A b�r i?2`2 r2`2 HQib Q7 bim/2Mib rQ`FBM; �i G�:m�`/B�X 
A i�HF2/ iQ QM2 Q7 Kv 7`B2M/b r?Q iQH/ K2 �#Qmi rQ`F bim/vX A �TTHB2/ 7Q` Bi �M/ ;Qi � DQ# BM i?2 Ah 
/2T�`iK2Mi �b � H�# �bbBbi�MiX 

.m`BM; Kv T`2;M�M+v- A r�b � 7mHH@iBK2 bim/2Mi �M/ A r�b � T�`i@iBK2 rQ`F2` �i G�:m�`/B�X 
1p2`vQM2 r�b 7`B2M/Hv BM Kv rQ`FTH�+2 �M/ i?2v ?2HT2/ K2 � HQiX 6B`bi A r�b �7`�B/ iQ TB+F mT i?2 
T?QM2 +�HHb- #mi Kv bmT2`pBbQ` iQH/ K2 MQi iQ rQ``vX >2 b�B/ ǳvQm �`2 H2�`MBM;- /QMǶi 722H #�/ �#Qmi 
vQm` �++2MiX q?2M A +�K2 ?2`2 A r�b HBF2 vQm �M/ A +?�M;2/ Kvb2H7 �M/ vQm rBHH /Q i?2 b�K2XǴ 
aQK2iBK2b A 722H #�/ i?�i A ?�/ iQ ?2�` 2p2`vQM2 #mi A +QmH/MǶi b?�`2 Kv 722HBM;bX h?�iǶb i?2 `2�bQM 
A /B/MǶi ?�p2 �Mv 7`B2M/b �i i?�i iBK2X A }MBb?2/ irQ@b2K2bi2`b /m`BM; Kv T`2;M�M+vX A +�M `2K2K#2` 
�i i?2 2M/ Q7 Kv T`2;M�M+v A +QmH/MǶi r�HF �b A ?�/ bQK2 +QKTHB+�iBQMbX 1p2`vQM2 r�b iQQ #mbv �M/ 
MQ QM2 ?�/ iBK2 iQ ?2HTX "2+�mb2 Q7 i?2 +QKTHB+�iBQMb- A ?�/ iQ ;Q iQ i?2 /Q+iQ` irB+2 � r22F 7Q` � 
+?2+FmTX A mb2/ iQ ;Q #v Kvb2H7 iQ i?2 /Q+iQ` #2+�mb2 �i i?�i iBK2 A bi�`i2/ iQ bT2�F �M/ mM/2`bi�M/ 
2p2`vQM2X A /B/MǶi ?�p2 iQ b2�`+? 7Q` � /Q+iQ` r?Q mM/2`bi�M/b "2M;�HB HBF2 #27Q`2X A ?�/ iQ ;Q iQ 
2tTH�BM Kv T`Q#H2Kb BM 1M;HBb? �M/ A bi�`i2/ iQ `2+Q;MBx2 Kv ;`Qri? �M/ bi�`i2/ iQ /2T2M/ QM Kvb2H7X 

�HH Q7 Kv T`Q72bbQ`b r2`2 bQ bmTTQ`iBp2- 2bT2+B�HHv Kv K�i? T`Q72bbQ`X A rBHH M2p2` 7Q`;2i ?2` 
7�pQ`bX a?2 �Hr�vb bmTTQ`i2/ K2 �M/ iQH/ K2 #27Q`2 i?2 2t�K ǳB7 vQm ?�p2 iQ ;Q 7Q` /2HBp2`v Dmbi 
2K�BH K2- A rBHH K�F2 iBK2 7Q` vQm iQ �ii2M/ i?2 }M�H r?2M vQm �`2 `2�/vǴX Jv }M�H 2t�K r�b QM 
.2+2K#2` R8- �M/ A +�K2 rBi? QM2 Q7 Kv 7`B2M/b #2+�mb2 A r�bMǶi �#H2 iQ r�HF Kvb2H7X �7i2` A }MBb?2/ 
Kv }M�H QM .2+2K#2` RN A ?�/ iQ ;Q 7Q` /2HBp2`vX 1p2`vi?BM; Bb TQbbB#H2 r?2M vQm #2HB2p2 BM vQm`b2H7X 
A #2HB2p2/ BM Kvb2H7 �M/ i`B2/ Kv #2bi iQ ;2i `2bmHib 7`QK BiX 

A bi�`i2/ b+?QQH �;�BM BM bT`BM; kyRd r?2M Kv #�#v r�b j KQMi?b QH/X Ai r�b � p2`v +?�HH2M;BM; 
T2`BQ/ 7Q` K2 iQ K�BMi�BM 2p2`vi?BM;X q?QH2 MB;?ib A +QmH/MǶi bH22T �M/ /m`BM; i?2 /�v A +�K2 iQ 
+QHH2;2X aQ A /2+B/2/ iQ /`QT QM2 +H�bb �M/ i?�i iBK2 A ;Qi �MQi?2` ?2HT7mH T`Q72bbQ` r?QK A +QmH/ 

je 



"�+F hQ a+?QQH UL�xKmM 1ivV 

b?�`2 Kv bi`m;;H2b rBi?X q?2M A +�K2 7Q` +H�bb2b Kv ?mb#�M/ rQmH/ i�F2 +�`2 Q7 Kv #�#v- �M/ Bi 
r�b ?�`/ #mi r2 ?�M/H2/ BiX �i i?2 2M/ Q7 i?2 b2K2bi2`- A H2�`M2/ i?�i Kv 7�i?2` ?�/ #22M bi`m;;HBM; 
rBi? +�M+2` bBM+2 kyReX h?�i iBK2 A #`QF2 /QrM- 2p2`vQM2 BM Kv 7�KBHv FM2r Bi #mi i?2v ?�/MǶi iQH/ 
K2- #2+�mb2 A r�b T`2;M�Mi �i i?�i iBK2X A bi�`i2/ iQ 722H /2T`2bb2/- bQ �7i2` Kv b2K2bi2` A /2+B/2/ 
iQ ;Q #�+F iQ Kv +QmMi`v iQ K22i Kv 7�KBHvX q?2M A +�K2 #�+F 7`QK Kv +QmMi`v- A 72HH BMiQ � /22T 
/2T`2bbBQMX Jv #2?�pBQ` r�b +?�M;BM; �M/ Kv ?mb#�M/ 7Q`+2/ K2 iQ bi�`i b+?QQH �b bQQM �b TQbbB#H2X 
A �HKQbi ;�p2 mT QM HB72 #mi i?2M B i?Qm;?i ǳq?2M Kv #�#v ;`Qrb mT r?�i biQ`v �K A ;QBM; i2HH- 
i?�i #2+�mb2 Q7 vQm A ;�p2 mT5 q?�i �#Qmi Kv 7�i?2`Ƕb /`2�K\ >2 r�Mi2/ K2 iQ #2 � bm++2bb7mH 
rQK�MX A i?Qm;?i /22THv �M/ K�/2 Kvb2H7 bi`QM;X �;�BM- rBi? 7mHH T`2T�`�iBQM- A bi�`i2/ Kv bT`BM; 
kyR3 b2K2bi2` r?2M Kv #�#v r�b i?B`i22M KQMi?bX A �HbQ bi�`i2/ rQ`FBM; �;�BMX LQr A +�M #`BM; Kv 
#�#v rBi? K2 iQ G�:m�`/B� 1�`Hv G2�`MBM; *2Mi2`X A �K /QBM; Kv +H�bb2b rBi?Qmi �Mv i2MbBQMX 

Ai BbMǶi 2�bv #mi r?2M2p2` vQm �`2 bi`QM;Hv +QKKBii2/ iQ vQm` /`2�K- MQi?BM; Bb BKTQbbB#H2X 
LQr A `2�HBx2 i?�i +QKBM; #�+F iQ b+?QQH r�b Kv #2bi /2+BbBQM 2p2`X A7 A ?�/MǶi K�/2 i?Bb /2+BbBQM 
iQ +QK2 #�+F iQ b+?QQH- A rQmH/MǶi ?�p2 #22M �#H2 iQ /2T2M/ QM Kvb2H7X 1/m+�iBQM ;�p2 K2 � +?�M+2 
iQ BKT`Qp2 Kv 1M;HBb?X LQr A ?�p2 i?2 �#BHBiv iQ +QKKmMB+�i2 rBi? Qi?2`bX 6Q` 2t�KTH2- BM Kv }`bi 
b2K2bi2`- A +QmH/MǶi mM/2`bi�M/ Kv T`Q72bbQ`Ƕb H2+im`2 T`QT2`Hv �M/ bQK2iBK2b B7 A /B/MǶi mM/2`bi�M/ 
A r�b �7`�B/ iQ �bF #2+�mb2 Q7 Kv �++2MiX LQr- A /QMǶi 722H �7`�B/ iQ i�HF- 2p2M B7 A �K r`QM;X A 722H 
KQ`2 +QM}/2Mi BM Kvb2H7X 

S?QiQ RRX S?QiQ *QMi`B#miBQM, CBM;DBM; >2 

jd 



AiǶb hBK2 iQ SB+F lT Pm` >BbiQ`v Uq�M; q2BV 

RdX 

AiǶb hBK2 iQ SB+F lT Pm` >BbiQ`v 
q�M; q2B 

*?BM� Bb � +QmMi`v rBi? � HQM; ?BbiQ`v �M/ +mHim`�H 
�M/ �`+?Bi2+im`�H ?2`Bi�;2b 7`QK 8-yyy v2�`b �;QX �i i?2 
b�K2 iBK2- K�Mv +mHim`2b �M/ i`�/BiBQMb r2`2 HQbi �+`Qbb 
;2M2`�iBQMbX Jv +QKKmMBiv- >�M7m- Bb � ;`QmT Q7 T2QTH2 
/2/B+�i2/ iQ `2pBpBM; HQbi i`�/BiBQM�H +mHim`2- r?B+? ?�b 
#2+QK2 � bvK#QH Q7 i?2 +mHim`�H `2bm`;2M+2 Q7 *?BM�X Ai Bb 
+QMbB/2`2/ �b � T`QiQivT2 Q7 i?2 *?BM2b2 *mHim`2 �M/ ?Qr 
*?BM2b2 b?Qr *?BM2b2 +mHim`2 iQ i?2 r?QH2 rQ`H/X q?BH2 
i?2 Q`B;BM�H K2�MBM; Q7 >�M7m Bb i?2 i`�/BiBQM�H +QbimK2 
Q7 *?BM�- 2�+? >�M7m ?�b � /Bz2`2Mi K2�MBM;X �i i?2 #2@
;BMMBM; Q7 *?BM2b2 ?BbiQ`v- Bi bT`2�/ iQ /Bz2`2Mi 1�bi2`M 
�bB�M M�iBQMb bm+? �b aQmi? EQ`2� �M/ C�T�M- r?B+? biBHH 
F2Ti bQK2 `2KM2b+2Mi Q7 >�M7m UFMQrM �b � FBKQMQ BM 
C�T�MV- #mi �7i2` i?�i- >�M7m ?�b /Bb�TT2�`2/ BM *?BM�X 

lM7Q`imM�i2Hv- BM KQ/2`M iBK2b- 72r2` �M/ 72r2` 
T2QTH2 BM *?BM� FMQr >�M7mX q2 �`2 MQi mM/2`biQQ/ #v 
T2QTH2- r?2i?2` i?2v �`2 7Q`2B;M2`b Q` *?BM2b2X AM L2r 
uQ`F- r2 r2�` >�M7m �b � /�BHv Qmi}i- #mi T2QTH2 i?BMF r2 
�`2 C�T�M2b2 Q` EQ`2�MX h?Bb `2KBM/b mb 2p2M KQ`2 i?�i 
Bi Bb BKT2`�iBp2 iQ bT`2�/ *?BM2b2 +mHim`2X AM Kv QTBMBQM- 

#2BM; � bm++2bbQ` Bb � p2`v T`Qm/ i?BM;X "mi �;�BM- r2�`BM; >�M7m Bb MQi 2�bv 7Q` mbX 

q2�`BM; � >�M7m �M/ ;QBM; Qmi K2�Mb vQm ?�p2 iQ �++2Ti T2QTH2Ƕb bB;?ib �M/ +`BiB+BbKb @
2bT2+B�HHv i?2 *?BM2b2X �M/ i?Bb +�M K�F2 T2QTH2 722H �7`�B/X h?2`27Q`2- Bi i�F2b ;`2�i +Qm`�;2 iQ ;Q 
Qmi r2�`BM; >�M7mX h?2 `2�bQM r?v A r2�` >�M7m BM i?2 }`bi /�v r�b r2 r2Mi iQ qQ`H/ h`�/2 *2Mi2` 
�M/ iQQF � HQi Q7 MB+2 TB+im`2bX 

S?QiQ RkX >�M7m 

j3 



AiǶb hBK2 iQ SB+F lT Pm` >BbiQ`v Uq�M; q2BV 

S?QiQ RjX >�M7m 

jN 



Jv *QKKmMBiv U_�D�M *?�m/?�`vV 

R3X  

Jv *QKKmMBiv 
_�D�M *?�m/?�`v 

A /2}M2 +QKKmMBiv �b ;`QmT Q7 T2QTH2 b?�`BM; � +QKKQM TH�+2 Q` bT�+2 �M/ ?�pBM; bBKBH�` 
BMi2`2bibX � +QKKmMBiv +�M b?�`2 � T?vbB+�H TH�+2 Q` � K2Mi�H QM2 UAMi2`M2i- 722HBM;bVX A r�b #Q`M �M/ 
`�Bb2/ BM � bK�HH pBHH�;2 Q7 _�i?r�`� BM L2T�HX AM Kv pBHH�;2 �;`B+mHim`2 Bb i?2 K�BM Q++mT�iBQM K�Mv 
T2QTH2 Tm`bm2X q2 +2H2#`�i2 +QKKQM 72biBp�Hb HBF2 *??�i- *?�m`+?�M- .22T�r�HB �M/ K�Mv KQ`2X 
h?2 +?BH/`2M KQbiHv TH�v i?2 ;�K2b HBF2 +`B+F2i- i�H /�Mi�- :QHB ;QHB 2i+X q2 ?�p2 � +QKKQM `2HB;BQM 
�M/ Kvi?bX �b �;`B+mHim`2 Bb MQi 2MQm;? 7Q` HBpBM;- KQbi mMbFBHH2/ rQ`F2`b ;Q iQ 7Q`2B;M +QmMi`B2b 
HBF2 a�m/B �`�#B�- Z�i�`- J�H�vbB� �M/ .m#�B iQ 2�`M i?2B` HBp2HB?QQ/X h?2 H�M;m�;2 Q7 KQbi Q7 i?2 
TQTmH�iBQM Bb J�Bi?BHBX Jv TH�+2 HB2b BM JBi?BH�- r?B+? r�b QM+2 i?2 FBM;/QK Q7 :`2�i EBM; C�M�F� 
U7�i?2` Q7 aBi�VX q2 `2p2`2 aBi� �b � ?QHv KQi?2`X ǳJBi?BǴ U}`bi C�M�F�V r�b i?2 7QmM/2` Q7 JBi?BH�X 
a22`�/?r�D� @ 6�i?2` Q7 aBi�- r�b i?2 kRbi C�M�F� �M/ i?2 KQbi 7�KQmb FBM; Q7 i?2 `2;BQMX ǳE`BiBǴ 
r�b i?2 H�bi FBM; Q7 C�M�F� .vM�bivX >2 r�b �M �i`Q+BQmb �M/ +`m2H FBM;X >2 r�b /2TQb2/ �`QmM/ 
ei? +2Mim`v "X* #v i?2 `2pQHi H2/ #v �+?�`v�b UH2�`M2/ h2�+?2`bVX Ai Bb +H�BK2/ i?�i qQ`H/Ƕb 6B`bi 
_2Tm#HB+ U`mH2/ #v /2KQ+`�+vV r�b 2bi�#HBb?2/ BM JBi?BH� �7i2` i?2 `2pQHiX 

S?QiQ R9X S?QiQ *QMi`B#miBQM, _�D�M *?�m/?�`v 

q2 +2H2#`�i2 � 72biBp�H Q7 i`�p2H M�K2/ �b ǳJBi?BH� T�`BF`�K�Ǵ- r?B+? Bb R8y KBH2b HQM; r�HF 
i?`Qm;? R8 /�vbX h?2 KQbi BKTQ`i�Mi 72biBp�H Q7 JBi?BH� Bb ǳ*?�iiǴ- r?B+? Bb T`�v2` iQ i?2 amM :Q/X 
�b amM Bb i?2 mHiBK�i2 bQm`+2 Q7 2M2`;v �M/ K�DQ` 7�+iQ` BM bFBM+�`2- r2 Qz2` 7`mBib �b Qz2`BM;b iQ 
`BbBM; �M/ b2iiBM; bmM UMQi MQQM bmMVX _BbBM; �M/ b2iiBM; bmM �`2 KQbi KBH/ �M/ ;`2�i 7Q` ?mK�M bFBMX 
1p2`v v2�` � r2//BM; +2`2KQMv UoBp�?T�M+?KBV Q7 _�K �M/ aBi� Bb +2H2#`�i2/ BM C�M�FTm`X J�``B�;2 

9y 



Jv *QKKmMBiv U_�D�M *?�m/?�`vV 

T`Q+2bbBQM +QK2b 7`QK ?BbiQ`B+�H T�H�+2 Q7 �vQ/?v�X Jv +QKKmMBiv +2H2#`�i2b H2;2M/b Q7 "m//?� 
U7QmM/2` Q7 "m//?BbKV �M/ a�H?2b? �b i?2 K�DQ` ?2`Q2b Q7 i?2 `2;BQMX a�H?2b? r�b i?2 TQr2`7mH am/`� 
UHQr +�bi2V FBM;- r?Q `Qb2 iQ TQr2` �`QmM/ 8i? +2Mim`v "X*- �M/ /272M/2/ JBi?BH� b2p2`�H iBK2b 
�;�BMbi KQmMi�BM i`B#2b +�HH2/ hB#2i�MbX >2 Bb i?2 T`BK2 2t�KTH2 Q7 `BbBM; iQ TQr2` i?`Qm;? rBHH 
TQr2` �M/ K2`Bi /2bTBi2 #2BM; 7`QK HQr #B`i?X 

A HQp2 iQ #2 � T�`i Q7 i?Bb +QKKmMBivX Aib +mHim`2 �M/ ?BbiQ`v Bb ;`2�i �M/ p�biX h?2 +QKKmMBiv 
KB;?i MQi #2 i2+?MQHQ;B+�HHv �/p�M+2/- #mi Bi r�b QM+2 i?2 TH�+2 Q7 ;`2�i2bi oB/2?� FBM;/QK Uo2/B+ 
*BpBHBx�iBQMVX Ai r�b �HbQ QM+2 i?2 H2�`MBM; +2Mi2` Q7 1�bi2`M +BpBHBx�iBQMX h?2 ;`2�i TQ2i oB/v�T�iB 
r�b #Q`M ?2`2X �Hi?Qm;? i?2`2 Bb TH2Miv Q7 +QKT2iBiBQM �KQM; i?2 T2QTH2 7Q` QTTQ`imMBiB2b- A biBHH ;Qi 
2MQm;? bmTTQ`i �M/ +QMbB/2`�iBQM 7`QK Kv +QKKmMBiv iQ #mBH/ Kvb2H7 7Q`KB/�#H2 +�`22`X A r�b `�Bb2/ 
?2`2 �M/ +�``v bQK2 Q7 i?2 +?�`�+i2`BbiB+b Q7 Kv +QKKmMBiv i?�i +�MMQi #2 +?�M;2/X Cmbi HBF2 :`2�i 
EBM; a�H?2b?- A #2HB2p2 i?�i T2QTH2 +�M `2�+? mMT`2+2/2Mi2/ ?2B;?i �M/ ;HQ`v /2bTBi2 #2BM; #Q`M BM 
� bK�HH pBHH�;2X h?Qm;? Kv pBHH�;2 Bb bK�HH �M/ i?2`2 �`2 H�+F Q7 QTTQ`imMBiB2b- A �K biBHH MQi ;mB/2/ 
#v �M m`;2 iQ �#�M/QM Q` 2b+�T2X A �K ?Qr2p2` BMi2`2bi2/ BM KQpBM; 7Q`r�`/ BM 2tTHQ`BM; i?2 rQ`H/ 
7m`i?2` #2vQM/ Kv +QKKmMBivX A r�Mi i?2 rQ`H/ iQ �+FMQrH2/;2 Kv +QKKmMBiv i?`Qm;? Kv b?22` 
rBHHTQr2` �M/ +Qm`�;2X 

9R 



>2�` i?2 oQB+2, C�T�M2b2 pbX 1M;HBb? UJ2;mKB 6BixT�i`B+FV 

RNX  

>2�` i?2 oQB+2, C�T�M2b2 pbX 1M;HBb? 
J2;mKB 6BixT�i`B+F 

C�T�M2b2 Bb Kv }`bi H�M;m�;2- r?B+? A ;`2r mT rBi?- �M/ HQp2 mbBM;X A �HbQ HQp2 Qi?2` H�M;m�;2b 
�M/ 2MDQv `2�/BM; biQ`B2b i?�i +�M `2H�i2 H�M;m�;2b iQ;2i?2`X _2+2MiHv A `2�/ �M BMi2`2biBM; 2bb�v 
2MiBiH2/ ǳJQi?2` iQM;m2Ǵ #v �Kv h�MX AM ?2` 2bb�v- b?2 BMi`Q/m+2/ ?2`b2H7 �b � *?BM2b2 �K2`B+�M 
r`Bi2` `�Bb2/ #v � KQi?2` r?Q bT2�Fb ǳ#`QF2M 1M;HBb?ǴX >2` KQi?2`Ƕb #`QF2M 1M;HBb? ?�b �z2+i2/ h�MǶb 
HB72 M2;�iBp2Hv BM K�Mv r�vb �M/ K�Mv v2�`bX >Qr2p2`- h�M `2�HBx2b i?�i �HH i?2 M2;�iBp2 �bT2+ib r2`2 
M2+2bb�`v iQ b?�T2 ?2` B/2MiBiv �b ?2`b2H7X h�M Bb �HbQ /2i2`KBM2/ iQ mb2 BM ?2` r`BiBM; i?2 1M;HBb? 
b?2 b?�`2/ rBi? ?2` KQi?2` #2+�mb2 b?2 r�Mib iQ +QKKmMB+�i2 iQ ?2` �m/B2M+2 BM � r�v �b B7 ?2` 
KQi?2` Bb i?2 `2�/2` Q7 ?2` rQ`FX q?2M A `2�/ h�MǶb 2bb�v- A r�b `2�HHv BKT`2bb2/ #2+�mb2 Q7 ?Qr 
H�M;m�;2 b?�T2/ h�M �M/ h�MǶb KQi?2` �b ?Qr i?2v �`2X A �HbQ iQi�HHv �;`22 i?�i #`QF2M 1M;HBb? 
+�M ?�p2 M2;�iBp2 2z2+ibX "Qi? Q7 i?2 H�M;m�;2b A mb2- C�T�M2b2 �M/ 1M;HBb?- ?�p2 �z2+i2/ 2�+? 
Qi?2` M2;�iBp2Hv #2+�mb2 Q7 QTTQbBM; b2Mi2M+2 bi`m+im`2 �M/ i?2 H�M;m�;2Ƕb r�v Q7 i?BMFBM;X >Qr2p2`- 
A #2HB2p2 i?�i A rBHH #2 �#H2 iQ +QKKmMB+�i2 #2ii2` B7 A HQQF �i i?2b2 M2;�iBp2 �bT2+ib +�mb2/ #v 
C�T�M2b2 H�M;m�;2 �M/ 1M;HBb? 2�+? Qi?2`X 

A r�b b?�T2/ #v C�T�M, i?2 r�v Q7 +QKKmMB+�iBM;- bT2�FBM;- �M/ 2tT`2bbBM; Kvb2H7X A mb2/ 
C�T�M2b2 2p2`v /�v �M/ 2p2`vr?2`2X �HH i?2 +QKKmMB+�iBQM bFBHHb A ;�BM2/ BM C�T�M2b2 ?�p2 �z2+i2/ Kv 
1M;HBb? +QKKmMB+�iBQM M2;�iBp2HvX C�T�M2b2 Bb � p2`v bBKTH2 H�M;m�;2 +QKT�`2/ iQ 1M;HBb?X C�T�M2b2 
/Q2b MQi ?�p2 �b K�Mv p2`#b �M/ �/D2+iBp2b �b 1M;HBb? /Q2b- i?2`27Q`2 Bi +�mb2b Kv 1M;HBb? 2tT`2bbBQM 
iQ #2 p2`v TH�BM �M/ #Q`BM;X C�T�M2b2 rQ`/ Q`/2` �M/ bi`m+im`2 Q`/2` �`2 �HbQ QTTQbBi2 BM 1M;HBb?X 
�b h�M /2b+`B#2/ BM ?2` 2bb�v +QM+2`MBM; 1M;HBb? ;`�KK�` i2bib- H�M;m�;2b ?�p2 `mH2b ;`�KK�iB+�HHv 
�M/ /m2 iQ i?�i H�M;m�;2 `mH2b +�M HBKBi +QKKmMB+�iBM;X A 722H i?2 b�K2 r�v �b h�M �#Qmi bm+? i2bib 
#2+�mb2 C�T�M2b2 H�M;m�;2 `mH2b rQmH/ �HbQ BMi2``mTi Kv 1M;HBb?X 6Q` 2t�KTH2- C�T�M2b2 rBHH M2p2` 
K2MiBQM i?2 K�BM TQBMiUbV mMiBH i?2 2M/ Q7 bT2�FBM; Q` r`BiBM; #2+�mb2 C�T�M2b2 +�`2 KQ`2 �#Qmi i?2 
T`Q+2bb2b Q7 +QKKmMB+�iBM; Bib2H7X 6m`i?2`KQ`2- rBi? C�T�M2b2 A M22/ iQ /2i�BH `2�bQMb �M/ #�+F;`QmM/ 
BM7Q`K�iBQM �b Km+? �b TQbbB#H2 i?2M bi�i2 � p2`v b?Q`i K�BM TQBMi �i i?2 2M/X q?2M A bi�`i2/ iQ 
mb2 1M;HBb?- A K�/2 C�T�M2b2 b2Mi2M+2b �M/ i`�MbH�i2/ i?2K BMiQ 1M;HBb?X h?2 �m/B2M+2 rQmH/ �bF 
r?�i Kv TQBMi r�bX J�Mv �K2`B+�M HBbi2M2`b ;�p2 mT QM i`vBM; iQ mM/2`bi�M/ r?�i A r�Mi2/ iQ b�vX 
C�T�M2b2 H�M;m�;2 `mH2b ?�p2 HBKBi2/ i?2 r�v A +QKKmMB+�i2 BM 1M;HBb?X 

1M;HBb? ?�b �HbQ �z2+i2/ Kv C�T�M2b2 M2;�iBp2Hv �b r2HHX aBM+2 A ?�p2 7�+2/ /B{+mHiB2b +QK@
KmMB+�iBM; rBi? 1M;HBb? bT2�F2`b �b A K2MiBQM2/ �#Qp2- A /2+B/2/ iQ bi�`i i?2 ?�#Bi Q7 MQi K�FBM; 
b2Mi2M+2b BM C�T�M2b2 �i }`bi BM Kv KBM/X A �HHQr2/ Kvb2H7 iQ K2MiBQM Kv QTBMBQM �i i?2 #2;BMMBM; 
i?2M ;Bp2 `2�bQMbX q?�i ?�TT2M2/ iQ K2 r�b T2QTH2 bi�`i2/ iQ mM/2`bi�M/ K2 2p2M i?Qm;? A biBHH 
mb2/ #`QF2M 1M;HBb?X >Qr2p2`- i?2 KQ`2 Kv 1M;HBb? BKT`Qp2/- i?2 KQ`2 Kv Q`B;BM�H H�M;m�;2 r�b 
r2�F2M2/X aBM+2 A bi�`i2/ iQ mb2 1M;HBb? 2p2`v /�v- A Q7i2M +�K2 iQ T`272` i?2 1M;HBb? r�v Q7 +QK@
KmMB+�iBM;X 6Q` 2t�KTH2- A #2;�M +QKKmMB+�iBM; iQ `2�+? `2bmHib �M/ K�BM TQBMib [mB+F2` i?�M iQ 
7Q+mb QM Qi?2` /2i�BHb �M/ T`Q+2bb2b BM Kv H�M;m�;2X Jv b2+QM/ H�M;m�;2 b?�T2b K2 �b � KQ`2 HQ;B+�H 
i?BMFBM; T2`bQMX Jv r�v Q7 +QKKmMB+�iBM; Bb �Hr�vb ǳ� K�ii2` Q7 QTBMBQMǴ �b h�M r`Bi2b- r?2`2�b 
C�T�M2b2 H�M;m�;2 Bb � #Bi KQ`2 �#bi`�+i- bQ7i Q` BM/B`2+iX AM � r�v- 1M;HBb? ?�b #22M +?�M;BM; bQK2 Q7 
Kv C�T�M2b2 b2MbB#BHBiB2bXǴ 6Q` 2t�KTH2- A `2K2K#2` r?2M A r2Mi #�+F C�T�M �M/ ?�/ � +QMp2`b�iBQM 

9k 



>2�` i?2 oQB+2, C�T�M2b2 pbX 1M;HBb? UJ2;mKB 6BixT�i`B+FV 

rBi? Kv 7`B2M/b �M/ A 72Hi bQ �MMQv2/ �#Qmi ?Qr i?2v bTQF2X A rQmH/ biQT i?2B` +QMp2`b�iBQM �M/ �bF 
i?2 K�BM TQBMi- MQi 2MDQvBM; i?2 +QMp2`b�iBQMǶb ~QrX A r�b H�#2H2/ �b �M BMb2MbBiBp2 T2`bQM r?Q `2�HHv 
/B/ MQi +�`2 7Q` i?2B` biQ`vX h?mb- C�T�M2b2 Bb bQK2?Qr BM~m2M+2/ 7`QK Kv mb2 Q7 1M;HBb? BM � bHB;?iHv 
M2;�iBp2 r�vX 

>Qr2p2`- mbBM; /Bz2`2Mi H�M;m�;2b /Q2b MQi �Hr�vb �z2+i i?2 bT2�F2`Ƕb H�M;m�;2 �#BHBiv M2;�@
iBp2HvX SQbBiBp2 �bT2+ib �`2 i?�i A H2�`M2/ ?Qr iQ i?BMF �M/ bT2�F HQ;B+�HHv 7`QK 1M;HBb?X A �HbQ FMQr 
?Qr iQ /2i�BH Kv QTBMBQM +`2�iBp2Hv �M/ Q`/2`Hv 7`QK C�T�M2b2X 6m`i?2`KQ`2- A H2�`M2/ ?Qr iQ +QK@
KmMB+�i2 rBi? T2QTH2 r?Q bT2�F #`QF2M H�M;m�;2 #v mM/2`bi�M/BM; i?2B` /B{+mHiB2bX AM T`�+iB+2 A 
?QT2 iQ +QK#BM2 i?2 irQ �bT2+ib Q7 i?2b2 H�M;m�;2b iQ;2i?2` #2ii2` bQ T2QTH2 ?2�` r?�i A r�Mi iQ 
+QKKmMB+�i2- �M/ A ?2�` T2QTH2 r?�i i?2v r�Mi iQ +QKKmMB+�i2X 

G�M;m�;2 Bb i?2 iQQH iQ +QKKmMB+�i2 �M/ 2tTH�BM r?Q vQm �`2X h?2 r�vb Q7 +QKKmMB+�iBM; 
BM 1M;HBb? �M/ C�T�M2b2 Q7i2M /Q MQi rQ`F r2HH iQ;2i?2` #2+�mb2 H�M;m�;2b �`2 mb2/ BM /Bz2`2Mi r�vb 
BM /Bz2`2Mi +mHim`2bX >Qr2p2`- ?�pBM; 7�+2/ i?Qb2 /B{+mHiB2b- A `2�HBx2 i?Qb2 M2;�iBp2 2z2+ib +�M �HbQ 
#2 TQbBiBp2 2z2+ibX A rBb? i?�i #`QF2M 1M;HBb? bT2�F2`b rQmH/ pB2r i?2b2 M2;�iBp2 �bT2+ib �b TQbBiBp2 
QM2b �M/ �HbQ i?�i M�iBp2 1M;HBb? bT2�F2`b +QmH/ mM/2`bi�M/ i?�i #`QF2M 1M;HBb? bT2�F2`bǶ pQB+2b mb2 
�bT2+ib 7`QK i?2B` KQi?2` H�M;m�;2 r?2M +QKKmMB+�iBM; r?B+? K�v +�mb2 bQK2 KBbmM/2`bi�M/BM;b 
�M/ +QmH/ �HbQ #`BM; M2r BMbB;?ib iQ M�iBp2 1M;HBb? bT2�F2`bX 
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aTB+2/ "�F2 *?B+F2M U6Mm l;v2M LQ`xBMV 

kyX 

aTB+2/ "�F2 *?B+F2M U7Q` � 7�KBHv Q7 9V 
6Mm l;v2M LQ`xBM 

AM;`2/B2Mib, 
@ 3 TB2+2b Q7 +?B+F2M rBM;b @ ǘ i�#H2bTQQM Q7 7QQ/ +QHQ`  
@ 9 TB2+2b Q7 +?B+F2M H2;b @ R i�#H2bTQQM Q7 b�Hi  
@ PM2 i�#H2bTQQM Q7 ;BM;2` �M/ ;�`HB+ T�bi2 @ Pp2M  
@ PM2 2;; @ Pp2M KBii  
@ R i�#H2bTQQM Q7 im`K2`B+ TQr/2` @ 1;; #H2M/2`  
@ R i�#H2bTQQM Q7 +Q`B�M/2` TQr/2` @ PM2 #QrH  
@ R Ǘ i�#H2bTQQM Q7 ;�`�K K�b�H� @ R 722i Q7 �HmKBMmK 7QBH  
@ Ǘ i�#H2bTQQM Q7 `2/ +?BHHB TQr/2` @ PHBp2 QBH  

S`Q+2/m`2, 

RX q�b? +?B+F2M 
kX Smi +?B+F2M BM i?2 bi`�BM2` 7Q` Ry KBMmi2b 
jX Smi QM2 2;; BM � #QrH �M/ #H2M/ Bi r2HH 
9X Smi +?B+F2M BM #QrH �M/ KBt r2HH rBi? 2;; 
8X �// R i�#H2bTQQM Q7 ;BM;2` �M/ ;�`HB+ T�bi2- R i�#H2bTQQM Q7 im`K2`B+ TQr/2`- R i�#H2bTQQM Q7 

+Q`B�M/2` TQr/2`- R Ǘ i�#H2bTQQM Q7 ;�`�K K�b�H�- Ǘ i�#H2bTQQM Q7 `2/ +?BHB TQr/2`- ǘ i�#H2 
bTQQM Q7 7QQ/ +QHQ`- �M/ R i�#H2bTQQM Q7 b�Hi Qp2` +?B+F2M �M/ KBt Bi r2HHX 

eX G2�p2 Bi 7Q` Ry KBMmi2b 
dX arBi+? QM i?2 Qp2M �M/ F22T r�`K 7Q` jy KBMmi2b �M/ jyy i2KT2`�im`2 
3X *Qp2` i?2 Qp2M i`�v rBi? �HmKBMmK 7QBH �M/ Tmi QM2 i�#H2bTQQM QM �HmKBMmK 7QBH 
NX h�F2 +?B+F2M 7`QK i?2 #QrH �M/ H2�p2 Bi Qp2` �HmKBMmK 7QBH 

RyX Smi Qp2M i`�v BM Qp2M �M/ #�F2 Bi 7Q` ey KBMmi2b �M/ jd8 i2KT2`�im`2 
RRX �7i2` ey KBMmi2b i�F2 Qmi +?B+F2M 

S`2+�miBQM, 
q?BH2 i�FBM; Qmi bTB+2/ #�F2 +?B+F2M- mb2 Qp2M KBii �M/ #2 +�`27mH rBi? ?�M/bX 

9d 



_mB J�+?2` U6Bb?V C?QH U"2M;�HB 6Bb? *m``vV UJQ?�K2 E?�MV 

kRX 

_mB J�+?2` U6Bb?V C?QH U"2M;�HB 6Bb? *m``vV 
JQ?�K2 E?�M 

AM;`2/B2Mib, 
@ 9 TB2+2b Q7 _mB }b? @ Rfk i2�bTQQM `2/ +?BHB TQr/2` 
@ k K2/BmK SQi�iQ2b @+mi BMiQ r2/;2b @ 9 ;`22M +?BHHB2b @ iQ ;�`MBb? 
@ R 2;;TH�Mi @ +mi BMiQ HQM; TB2+2b UQTiBQM�HV @ R i2�bTQQM T�M+? 7Q`QM 
@ R bK�HH QMBQM- T�bi2 @ a�Hi iQ i�bi2 
@ R i2�bTQQM ;BM;2` T�bi2 @ Hf9 i�#H2bTQQM Kmbi�`/ QBH 
@ Rfk +mT iQK�iQ Tm`22 Q` R K2/BmK iQK�iQ @ R Rfk +mT r�i2` 
@ R i2�bTQQM im`K2`B+ @ Rfj i2�bTQQM ;�`�K K�b�H� TQr/2` 
@ Rfk i2�bTQQM +mKBM TQr/2` @ +Q`B�M/2` H2�p2b iQ ;�`MBb? 

S`Q+2/m`2, 

RX *H2�M i?2 }b? TB2+2b �M/ K�`BM�i2 rBi? Rfk Q7 im`K2`B+ �M/ b�HiX h?2M ?2�i i?2 QBH BM � F�/�B �M/ 
7`v }b? TB2+2b iBHH ;QH/2M #`QrMX 

kX 6`v i?2 2;;TH�Mi � TQi�iQ BM i?2 b�K2 QBHX 
jX AM i?2 `2K�BMBM; QBH �// T�M+? 7Q`QM �M/ QMBQM �M/ 7`v iBHH bQ7i2MX LQr �// ;BM;2` T�bi2- iQK�iQ 

T�bi2 Q` iQK�iQ Tm`22 BMiQ i?2 7`B2/ QMBQM �M/ �;�BM 7`vX 
9X �// i?2 TQi�iQ2b �M/ 2;;TH�Mi �M/ 7`vX h?2M �// +mKBM TQr/2`- `2/ +?BHHB �M/ im`K2`B+ TQr/2` 

�M/ HBiiH2 r�i2` iQ Bi �M/ biB`X 
8X q?2M QBH b2T�`�i2b �// b�Hi �M/ 7`v 7Q` 72r KBMmi2bX h?2M �// i?2 7`B2/ }b? �M/ �;�BM 7`v Bi 7Q` R 

KBMmi2 �M/ �7i2` i?�i �// r�i2` �M/ `2/m+2 i?2 ?2�i iQ H2i i?2 ;`�pv #QBH 7Q` bQK2 iBK2X 
eX q?2M i?2 TQi�iQ2b �`2 +QQF2/- `2KQp2 i?2 F�/�B 7`QK ?2�i �M/ ;�`MBb? i?2 ;`�pv rBi? ;�`�K 

K�b�H� TQr/2`-+?QTT2/ +Q`B�M/2` H2�p2b �M/ ;`22M +?BHB2b �M/ b2`p2 rBi? bi2�K2/ `B+2X 
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"`2rBM; h2� UaB/BF� CBp`�DV 

kkX  

"`2rBM; h2� 
aB/BF� CBp`�D 

h2� +�M #2 K�/2 BM p�`BQmb r�vb #mi iQ K�F2 i?2 T2`72+i AM/B�M h2�- Bi Bb M2+2bb�`v iQ K�F2 Bi i?2 
`B;?i r�v rBi? i?2 `B;?i BM;`2/B2Mib mbBM; ;QQ/ [m�HBiv i2� H2�p2b �M/ ;BpBM; 2MQm;? iBK2 iQ #`2r BiX 

AM;`2/B2Mib, 
@ :QQ/ Zm�HBiv h2� G2�p2b @ *QQFBM; SQi  
@ R *mT q�i2` @ ai`�BM2`  
@ R Rfk *mT JBHF @ J2�bm`BM; +mT  
@ k "�v H2�p2b @ � +mT  
@ k bK�HH TB2+2b Q7 bHB+2/ ;BM;2` @ � TBM+? Q7 +mbi�`/ TQr/2`  
@ j *�`/�KQKb- +`mb?2/ BM KQ`i�` �M/ T2biH2 @ R i�#H2bTQQM *QM/2Mb2/ KBHF  
@ R *BMM�KQM biB+F @ "m`M2`f ?Qi TH�i2f biQp2  
@ R *HQp2 @ aTQQM  
@ JQ`i�` �M/ T2biH2  

S`Q+2/m`2, 

RX lbBM; � K2�bm`BM; +mT- K2�bm`2 R +mT Q7 r�i2` �M/ R Ǘ +mT Q7 KBHF 
kX h`�Mb72` i?Bb iQ � +QQFBM; TQi 
jX hm`M QM i?2 ?2�i Q7 i?2 #m`M2`f ?Qi TH�i2f biQp2 iQ K2/BmK 
9X �// ;BM;2` TB2+2b- +`mb?2/ +�`/�KQK- +BMM�KQM biB+F- #�v H2�p2b- +HQp2 
8X G2i i?Bb +QK2 iQ #QBH 
eX LQr �// i2� H2�p2b �M/ H2i Bi #QBH 7Q` �MQi?2` 8 KBM 
dX _2/m+2 i?2 i2KT2`�im`2 iQ HQr �M/ H2i Bi bBKK2` 
3X �7i2` 8 iQ d KBMmi2b- �// R i�#H2bTQQM7mH Q7 +QM/2Mb2/ KBHF 
NX L2ti �// � TBM+? Q7 +mbi�`/ TQr/2` 

RyX lbBM; � bTQQM F22T KBtBM; i?2 i2� 
RRX hm`M Qz i?2 #m`M2` 
RkX lbBM; � bi`�BM2`- i`�Mb72` i?2 i2� iQ � +mT U i?2 bi`�BM2` rBHH }Hi2` Qmi i?2 bTB+2bV 
RjX uQm` i2� Bb `2�/vX .`BMF rBi? bQK2 i�biv bM�+FbX 

9N 



*?BM2b2 >Qi SQi Usm2 q2BV 

kjX  

*?BM2b2 >Qi SQi 
sm2 q2B 

>Qi SQi- i?2 *?BM2b2 7QM/m2- ?�b #22M TQTmH�` 7Q` � HQM; iBK2 �`QmM/ *?BM�X AM /Bz2`2Mi `2;BQMb- 
i?2`2 �`2 /Bz2`2Mi FBM/b Q7 ?Qi TQiX PM2 Q7 i?2 KQbi 7�KQmb p2`bBQMb �KQM; i?2K Bb aB+?m�M ?Qi TQi- 
r?B+? ?�b � MmK# �M/ bTB+v ~�pQ`X h?Bb mMB[m2 ~�pQ` +QK2b 7`QK i?2 #H2M/BM; Q7 i?2 aB+?m�M ~Qr2` 
T2TT2` �M/ � p�`B2iv Q7 ?Qi T2TT2`b iQ;2i?2`X aB+?m�M T2QTH2 �`2 FMQrM 7Q` i?2B` Q#b2bbBQM rBi? ?Qi 
TQiX h?2v 2�i ?Qi TQi p2`v Q7i2M- 2Bi?2` BM `2bi�m`�Mib Q` �i ?QK2- rBi? 7�KBHv- 7`B2M/b- Q` Dmbi #v 
i?2Kb2Hp2bX 1Bi?2` r�v- i?2 +?�`K Q7 ?Qi TQi Bb mM�#�i2/X >2`2- A �K ;QBM; iQ b?Qr vQm ?Qr iQ K�F2 
?Qi TQi �i ?QK2X 

AM;`2/B2Mib, hQ K�F2 ?Qi TQi �i ?QK2- vQm rBHH M22/ 

@ � TQi @ bQmT #�b2b 
@ ?2�i2` 

aB+?m�M T2QTH2 +QMbB/2` bQmT #�b2b �b i?2 bQmH Q7 ?Qi TQiX h?2v #2HB2p2 Bi /2i2`KBM2b i?2 r?QH2 [m�HBiv 
Q7 � ?Qi TQiX uQm +�M ;2i i?2b2 bQmT #�b2b 2Bi?2` �i *?BM2b2 bmT2`K�`F2ib- Q` BM bQK2 7�KQmb ?Qi TQi 
`2bi�m`�Mi- r?2`2 i?2v K�v �HbQ b2HH i?2B` ?QK2@K�/2 bQmT #�b2bX h?2 KQbi 2t+BiBM; T�`i 7Q` 2�iBM; 
?Qi TQi Bb i?�i vQm +�M +QQF �HKQbi �Mv K2�i �M/ p2;2i�#H2b i?�i vQm HBF2 BM BiX SQ`F- H�K#- #227- 
}b?- p�`B2iv Q7 K2�i#�HHb- p�`B2iv Q7 p2;2i�#H2b- �Mvi?BM;X 

G2iǶb ;2i bi�`i2/X 

1[mBTK2Mi, 
@ � #mi�M2 ;�b biQp2 Q7 bQmT #�b2b- QM2 7Q` KBH/ #`Qi?- �M/ �MQi?2` 
@ � +QQFBM; TQi UuQm +�M +?QQb2 2Bi?2` � rB/2`- 7Q` bTB+v #`Qi?- bBKmHi�M2QmbHvXV 

/22T2` +QQFBM; TQi Q` � TQi r?B+? ?�b irQ +QK@ @ *?QTbiB+Fb 
T�`iK2MibX h?�i r�v vQm +�M 2MDQv irQ ivT2b @ aQmT bTQQMb �M/ bi`�BM2` bTQQMb 

@ aK�HH b2`pBM; #QrHb 

.B`2+iBQMb, 

RX *H2�M �M/ T`2T�`2 i?2 7QQ/ i?�i vQm r�Mi iQ ?�p2 BM i?2 ?Qi TQi H�i2`X 
kX �// r�i2` BM i?2 TQi- i?2M ?2�i Bi mT mMiBH Bi #QBHbX 
jX �// bQmT #�b2b BMiQ i?2 TQiX 
9X q�Bi mMiBH Bi Bb #QBHBM; �;�BMX h?2M TB+F i?2 7QQ/ vQm HBF2 �M/ Tmi Bi BMiQ i?2 TQi �M/ +QQFX 

1MDQv5 u2b- BiǶb Dmbi �b bBKTH2 �b i?�iX 

8y 



S�`i o  

S?QiQb  

8R  
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S?QiQb Ua?B[mB GB U�HB+2VV 

k9X 

a?B[mB GB U�HB+2V 

S?QiQ R8X S?QiQ #v a?B[mB GB U�HB+2V S?QiQ ReX S?QiQ #v a?B[mB GB U�HB+2V 

8j 



"�;�M *Biv- Jv�MK�` U�v2 aQ2 a�M/2`V 

k8X  

"�;�M *Biv- Jv�MK�` 
�v2 aQ2 a�M/2` 

S?QiQ RdX "�;�M *Biv- Jv�MK�` 

h?Bb TB+im`2 Q7 �M�M/� i2KTH2 Bb i�F2M r?2M A r2Mi #�+F iQ Kv +QmMi`v- Jv�MK�`X �M�M/� i2KTH2 
Bb HQ+�i2/ QM i?2 Lv�mM;@l /BpBbBQM- "�;�M +Biv Q7 Jv�MK�`X A r�b r2�`BM; i?2 i`�/BiBQM�H "m`K2b2 
UT2QTH2 BM Jv�MK�`V /`2bb Qmi}i bT2+B�HHv K�/2 7Q` "�;QM 2i?MB+bX h?Bb b?B`i Bb i?2 H�i2bi �M/ i`2M/B2bi 
/2bB;M i?�i �BKb 7Q` 7Q`2B;M2`b iQ r2�` �M/ #mv �b � bQmp2MB`X JQ`2Qp2`- A r�b r2�`BM; � h?�M�F� 
bBKBH�` iQ i?2 7QmM/�iBQM Q7 K�F2mT T`Q/m+ibX >Qr2p2`- i?�M�F� Bb �HbQ KQ`2 2z2+iBp2 7Q` �+M2- `2/M2bb 
�M/ #`mBb2b �M/ ?v/`�iBM;X Ai +QK2b 7`QK i?2 bi2Kb Q7 i?2 i`22b �M/ i?2`27Q`2 QM2 /Q2b MQi M22/ iQ 
mb2 K�F2mT `2KQp2` iQ i�F2 Bi QzX "�;�M Bb � #2�miB7mH TH�+2 rBi? � HQi Q7 i2KTH2b �M/ T�;Q/�b 7Q` 
7Q`2B;M2`bX h?2 HQ+�H T2QTH2 Q7i2M `2Mi 2@#BF2b U2H2+i`QMB+ KQiQ`+v+H2bV iQ K�F2 2ti`� KQM2vX 
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�7i2` Rk BM JQM;EQF ULB+?QH�b *�`�++BQHQV 

keX  

�7i2` Rk BM JQM;EQF 
LB+?QH�b *�`�++BQHQ 

S?QiQ R3X �7i2` Rk BM JQM;EQF 

h?Bb T?QiQ;`�T? r�b i�F2M BM i?2 bi`22ib Q7 JQM; EQF- � HBp2Hv T�`i Q7 QH/ >QM; EQM; i?�iǶb ?QK2 
iQ K�`F2ib �M/ b?QTTBM; /Bbi`B+ibX A r�b 7Q+mb2/ QM i?2 +QHQ`b Q7 i?2 mK#`2HH�b i?�i ;Q �;�BMbi i?2b2 
+QKT�+i r?Bi2 �T�`iK2MibX A r�Mi2/ iQ +�i+? i?2 722H Q7 i?2 K�`F2i �7i2` i?2 KQ`MBM; `mb?- r?2`2 
T2QTH2 �`2 HQQFBM; �i T`Q/m+ib #mi ?�p2 �H`2�/v Tm`+?�b2/ i?2B` M2+2bbBiB2b 2�`HB2` BM i?2 /�vX 
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G2;BQM- � KQK2Mi BM 6Q`i`2bb >BHHb ULB+?QH�b *�`�++BQHQV 

kdX 

G2;BQM- � KQK2Mi BM 6Q`i`2bb >BHHb 
LB+?QH�b *�`�++BQHQ 

S?QiQ RNX G2;BQM- � KQK2Mi BM 6Q`i`2bb >BHHb 

�b A p2Mim`2/ i?`Qm;? i?2 AbH�M/ Q7 >QM; EQM; A K�/2 Kv r�v iQ 6Q`i`2bb >BHH � `�i?2` mM/2`2biBK�i2/ 
�`2� Q7 >QM; EQM; r?2`2 vQm +�M 7mHHv ;`�bT i?2 �`+?Bi2+im`2X h?2B` #mBH/BM;b r2`2 BMi2;`�i2/ BMiQ i?2 
2H2p�i2/ H�M/b+�T2 Q7 i?2 AbH�M/X PM Kv r�v iQ ;`�##BM; ?Qi MQQ/H2b �M/ }b? #�HHb �i � Km+?@?B//2M 
bTQi- A +�K2 �+`Qbb i?Bb K�bbBp2 bi�B` b2i i?�i Bb #mBHi BMiQ i?2 r�HHb Q7 i?2 +HBzX h?Bb T?QiQ;`�T? 
7Q+mb2b QM i?2 ;2QK2i`B+�H b?�T2b �M/ HBM2b +`2�i2/ #v i?2 bi�B` b2i +`QbbBM; �M/ i?2 r�HHb i?�i �`2 
T2`72+i b[m�`2bX h?Bb Bb �HH Qp2`HQQF2/ #v i?2 i`22bX 
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_2[mB2K Q7 *QKTH2tBQM ULB+?QH�b *�`�++BQHQV 

k3X 

_2[mB2K Q7 *QKTH2tBQM 
LB+?QH�b *�`�++BQHQ 

S?QiQ kyX _2[mB2K Q7 *QKTH2tBQM 

h�F2M BM QH/ JQM;EQF r?2`2 i?2 bi`22ib �`2 ~QQ/2/ rBi? �T�`iK2Mi #mBH/BM;b +QHQ`2/ BM i?2 pB#`�Mi 
�``�M;2K2Mi Q7 +QHQ`b bm+? �b i?Qb2 b22M BM i?Bb TB+im`2X �Hi?Qm;? i?Bb TB+im`2 7Q+mb2b QM i?2 +QHQ`b 
�M/ K�bb Q7 i?2 #mBH/BM;b- Bi Bb �HbQ Dmti�TQbBM; i?2 #mBH/BM;b QM i?2 H27i �M/ i?2 `B;?i �M/ i?2 KB//H2 
QM2 r?B+? Bb +QKTH2i2Hv r?Bi2X 
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S�M;QM; G�F2- G�/�F?- AM/B� Ua2`ibQ J2`ibBV 

kNX 

S�M;QM; G�F2- G�/�F?- AM/B� 
a2`ibQ J2`ibB 

S?QiQ kRX S�M;QM; G�F2- G�/�F?- AM/B� 

S�M;QM; hbQ- �HbQ `272``2/ iQ �b S�M;QM; G�F2- Bb �M 2M/Q`?2B+ H�F2 BM i?2 >BK�H�v�bX S�M;QM; hbQ 
Bb BM i?2 /BbTmi2/ i2``BiQ`vX h?2 HBM2 Q7 �+im�H +QMi`QH T�bb2b i?`Qm;? i?2 H�F2X � b2+iBQM Q7 i?2 H�F2 
Bb +QMi`QHH2/ #v *?BM� #mi +H�BK2/ #v AM/B�X h?2 2�bi2`M 2M/ Q7 i?2 H�F2 Bb BM hB#2iX J�Mv hB#2i�Mb 
+QMbB/2` i?Bb H�F2 �b � ǳ?QHv H�F2Ǵ #2+�mb2 i?2 r�i2` T�bb2b i?`Qm;? hB#2iX h?Bb Bb i?2 QMHv H�F2 BM 
AM/B�- r?B+? Bb +QMM2+i2/ iQ hB#2iX 
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*?�F� a�Hi G�F2 UuBM; u�M;V 

jyX  

*?�F� a�Hi G�F2 
uBM; u�M; 

S?QiQ kkX *?�F� a�Hi G�F2 

*?�F� a�Hi G�F2 Bb � M�im`�H +`vbi�H b�Hi H�F2 HQ+�i2/ BM ZBM;?�B S`QpBM+2 Q7 *?BM�X h?2`2 Bb �#Qmi 
jyyy v2�`b T`Q/m+iBp2 ?BbiQ`v BM i?Bb b�Hi H�F2X ǳ*?�F�Ǵ BM hB#2i�M `272`b iQ ǳb�Hi H�F2 +Q�biXǴ LQr�/�vb 
rBi? i?2 `�TB/ /2p2HQTK2Mi Q7 2+QMQKv BM *?BM�- KQ`2 �M/ KQ`2 T2QTH2 ;2i iB`2/ Q7 ǳ+QM+`2i2 DmM;H2XǴ 
S2QTH2 7`2[m2MiHv i2�K mT iQ i�F2 T?QiQb Q` K2/Bi�i2 #v pBbBiBM; *?�F�X h?2 H�F2 `2~2+ib i?2 #Hm2 
bFv �M/ b2`p2b �b � KB``Q` Q7 i?2 bmMX am``QmM/2/ #v KQmMi�BMb- *?�F� a�Hi G�F2 �HHQrb T2QTH2 iQ 
i�F2 � TBH;`BK�;2 iQr�`/b M�im`2X 

8N 



.�HB Uw?QM;KBM; ZBmV 

jRX  

.�HB 
w?QM;KBM; ZBm 

A r2Mi iQ .�HB BM kyRd /m`BM; Kv 
bmKK2` p�+�iBQMX .�HB Bb � +Biv 
7mHH Q7 ?BbiQ`B+ bBi2b �M/ i`�/B@
iBQM�H +mHim`2X q?2M A r�HF2/ QM 
i?2 T�i+?rQ`F biQM2 `Q�/- A b�r 
#Qi? i?2 T`QbT2`Biv �M/ /2+HBM2 Q7 
i?Bb +Biv r?B+? Bb QM2 Q7 i?2 i?`22 
�M+B2Mi +BiB2b BM *?BM�X h?2 }`bi 
i?BM; i?�i �ii`�+i2/ K2 i?2`2 r�b 
i?2 qm?m� "mBH/BM;X h?2 qm?m� 
#mBH/BM; Bb QM2 Q7 i?2 H�M/K�`F 
#mBH/BM;b BM i?2 �M+B2Mi +Biv Q7 
.�HB �i umMM�M S`QpBM+2X qm?m� 
#mBH/BM; Bb i?2 bi�i2 ;m2bi?Qmb2 Q7 
i?2 �M+B2Mi BKT2`B�H 2/B+i- i?2 Q7@
}+B�H K22iBM; TH�+2- �M/ #�M[m2ib 
7Q` i?2 ?QMQ`2/ ;m2bibX 

h?2 KQ/2`M qm?m� #mBH/BM; r�b 
`2#mBHi BM RNN3X Ai Bb }p2 biQ`B2b 
?B;? rBi? � ?2B;?i Q7 KQ`2 i?�M 
ir2Miv K2i2`b �M/ +�M �++QK@
KQ/�i2 i2M i?Qmb�M/ T2QTH2 iQ 
bi�M/X qm?m� #mBH/BM; ?�b #22M 
#m`M2/ /QrM �M/ `2#mBHi bBM+2 Bi 
r�b Q`B;BM�HHv #mBHi �#Qmi Rkyy 
v2�`b �;QX >BbiQ`B+�HHv- i?2 /2@
bi`m+iBQM Q7 qm?m� #mBH/BM; r�b 
K�BMHv +�mb2/ #v 2�`i?[m�F2 �M/ 
}`2X PM+2 i?2 +mHim`�H `2pQHmiBQM 
r�b i?2 +�mb2 Q7 Bib /2KQHBiBQMX 

S?QiQ kjX .�HB- *?BM� 
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a�`B BM "�M;H�/2b? U6�`x�M� oB�p�QV 

jkX 

a�`B BM "�M;H�/2b? 
6�`x�M� oB�p�Q 

S?QiQ k9X a�`B BM "�M;H�/2b? 

"�M;H�/2b?- 7Q`K�HHv FMQrM �b i?2 S2QTH2Ƕb _2Tm#HB+ Q7 "�M;H�/2b?- Bb � bK�HH BbH�M/ M�iBQM BM aQmi?@
2�bi �bB� bm``QmM/2/ #v AM/B� �M/ i?2 "�v Q7 "2M;�HX "�M;H� Bb i?2 M�iBQM�H H�M;m�;2 Q7 "�M;H�/2b?X 
Ai Bb i?2 2B;?i? H�`;2bi TQTmHQmb +QmMi`v BM i?2 rQ`H/ �M/ i?2 b2p2Mi? Q{+B�H H�M;m�;2 Q7 i?2 lMBi2/ 
L�iBQMbX "�M;H�/2b? ?�b HQib Q7 M�im`�H #2�mivX a�`B Bb QM2 Q7 i?2 KQbi +QKKQMHv rQ`M +HQi?BM; 
�KQM; rQK2M 7Q` KQ`2 i?�M 9-yyy v2�`bX Ai r�b }`bi rQp2M 7`QK +QiiQM �M/ Q`B;BM�i2/ BM i?2 AM/B�M 
bm#+QMiBM2MiX Ai ?�b #22M rQ`M 7Q` KmHiBTH2 ;2M2`�iBQMbX JmbHBM Bb mb2/ iQ K�F2 bQK2 b�`22b BM .?�F�- 
"�M;H�/2b?X a�`22b �`2 mb2/ 2p2`vr?2`2- 2p2`v /�v 7Q` �Mv Q++�bBQM #v �HKQbi 2p2`v rQK�MX JmbHBM 
b�`22b �`2 i?2 #2bi FBM/ �M/ bBM+2 i?2v Q`B;BM�i2/ BM .?�F�- i?2v �`2 KQbi +QKKQM �`QmM/ i?2`2 iQ 
i?Bb /�vX Pi?2` TQTmH�` 7Q`Kb Q7 +HQi?BM; �`2 H2?2M;�b �M/ b�Hr�` F�K22xX "mi i?2 a�`B ?�b #22M Kv 
7�pQ`Bi2X Ai ?�b #22M �M BMi2;`�H T�`i Q7 "2M;�HB +mHim`2X a�`22b �`2 Q7 /Bz2`2Mi ivT2b- 7`QK +QHQ`7mH 
bBHFb iQ #�bB+ r?Bi2 7�#`B+X Ai bvK#QHBx2b aQmi?2�bi2`M +mHim`2 �M/ A 2MDQv r2�`BM; � b�`BX 

eR 



sB�K2M lMBp2`bBiv BM *?BM� UZmBM;H�M *?2MV 

jjX  

sB�K2M lMBp2`bBiv BM *?BM� 
ZmBM;H�M *?2M 

A iQQF i?Bb TB+im`2 r?2M A 
r�b BM *?BM� BM kyRkX h?2 
b+2M2 r�b b?Qi �i sB�K2M 
lMBp2`bBivX sB�K2M lMBp2`@
bBiv Bb i?2 }`bi mMBp2`bBiv BM 
*?BM� 7QmM/2/ #v � K2K#2` 
Q7 i?2 Qp2`b2�b *?BM2b2 /B@
�bTQ`�X Ai r�b `�MF2/ kkM/ 
�KQM; *?BM2b2 mMBp2`bBiB2b 
BM kyRN �M/ Bi Bb FMQrM �b 
QM2 Q7 i?2 Ǵ*?BM�Ƕb KQbi 
#2�miB7mH mMBp2`bBivǴ 

S?QiQ k8X sB�K2M lMBp2`bBiv BM *?BM� 

ek 



L2r uQ`F *Biv UJBF2 um/� *?2MV 

j9X 

L2r uQ`F *Biv 
JBF2 um/� *?2M 

S?QiQ keX � ai`22i BM L2r uQ`F S?QiQ kdX � #2�miB7mH pB2r Q7 i?2 +Biv �+`Qbb i?2 b2� 

S?QiQ kNX h�HH #mBH/BM;b BM i?2 +Biv 

S?QiQ k3X lMBiv BM /Bp2`bBiv 

ej 



S?QiQb Uai2HH� aBi�Q sBM;V 

j8X  

S?QiQb 
ai2HH� aBi�Q sBM; 

S?QiQ jyX a2H7@TQ`i`�Bi Q7 ai2HH� aBi�Q sBM; 

h?Bb Bb Kv b2H7@TQ`i`�Bi i?�i A i?BMF Bb i?2 #2bi QM2 BM /2b+`B#BM; Kv BMM2` pQB+2X A iQQF i?Bb TB+im`2 BM 
6HQ`B/�X q?2M i?2 MB;?i 72HH- i?2 HB;?ib +�K2 Qmic T2QTH2 bKBH2/ �i 2�+? Qi?2`X h?2 QMHv i?BM; A r�b 
i?BMFBM; �#Qmi Bb Kv ;`�M/T�`2Mib �M/ 7�i?2`X h?2 QH/ ?�TTv K2KQ`B2b +QmH/ #2 i?2 KQbi ?�`K7mH 
brQ`/ iQ biBM; Kv ?2�`i /22THvX 1p2M i?Qm;? r2 b2T�`�i2/ #mi A biBHH KBbb i?2KX aQK2iBK2b- i?2 
+HQb2bi `2H�iBQMb?BT BbMǶi i?2 #2bi `2H�iBQMb?BT- #mi i?2 HQM;2bi +QKT�MBQMX 
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S?QiQb Uai2HH� aBi�Q sBM;V 

S?QiQ jRX ai2HH� aBi�Q sBM; �M/ ?2` �mMi 

A iQQF i?Bb TB+im`2 Q7 Kv �mMiǶb 
H�bi TB+im`2X a?2 T�bb2/ �r�v 
H�bi bmKK2`X a?2 r�b � pBQHBM@
Bbi �M/ T`Q72bbQ` �i i?2 Q`+?2b@
i`� Q7 "QbiQM �M/ +QMb2`p�iQ`v Q7 
"QbiQM bBM+2 ǵNybX A ?�/ K2i ?2` 
QMHv 7Qm` iBK2b BM Kv HB72 bBM+2 
b?2 KQp2/ iQ �K2`B+� �7i2` A r�b 
#Q`MX A K2i ?2` #Qv7`B2M/ r?2M 
b?2 r�b BM i?2 ?QbTB+2 /m`BM; ?2` 
}M�H /�vbX >2 iQH/ K2 �#Qmi ?2` 
HB72 r?B+? r�b 2MiB`2Hv 7Q+mb2/ QM 
i2�+?BM; KmbB+ �M/ ?2HTBM; T2Q@
TH2X A r�b KQp2/ #v ?2` T�bbBQM 
�M/ BMbTB`2/ #v ?2` T`Q72bbBQM�H 
T2`7Q`K�M+2X A `2+2MiHv `2+2Bp2/ 
�M 2K�BH 7`QK �M Q`;�MBx�iBQM Q7 
KmbB+ BM "QbiQMX h?2v iQH/ K2 
Kv �mMi uJ sBM; 2bi�#HBb?2/ � 
b+?QH�`b?BT #27Q`2 H2�pBM;X h?Bb 
b+?QH�`b?BT ;Bp2b ?2HT iQ bi`BM; 
BMbi`mK2MiǶb bim/2MibX h?Bb iQQF 
K2 #v bm`T`Bb2X a?2 r�bMǶi � `B+? 
T2`bQM- �M/ b?2 2p2M ?�/ � ?�`/ 
HB72X >Qr2p2`- b?2 biBHH /B/ i?BbX A 
?QT2 A +�M #2 HBF2 ?2` BM i?2 7m@
im`2X 
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.`�rBM;b Uw2tBM GBmV 

jeX  

.`�rBM;b 
w2tBM GBm 

S?QiQ jkX lMiBiH2/ 

ee 



.`�rBM;b Uw2tBM GBmV 

S?QiQ jjX AMF aF2i+? q�i2`+QHQ` 

ed 





S�`i oA  

GBbi Q7 *QMi`B#miQ`b  

eN 
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*QMi`B#miQ`b 

J2HBbb� �;mBH�` Bb � *`2�iBp2 q`BiBM; aim/2Mi rBi? � T�bbBQM 7Q` r`BiBM; }HKbX aBM+2 ?2` irQ 
#`2�Fi?`Qm;?b QM "`Q�/r�v- b?2Ƕb #22M BMbTB`2/ iQ +`2�i2 � TH�i7Q`K r?2`2 T2QTH2 Q7 +QHQ` rBHH #2 
�#H2 iQ 2tT`2bb i?2Kb2Hp2b QM i?2 #B; b+`22MX *m``2MiHv QM ?2` r�v iQ i`�Mb72``BM; iQ Zm22Mb *QHH2;2- 
J2HBbb�Ƕb p2`v 2t+Bi2/ iQ b22 r?2`2 i?2 7mim`2 rBHH H2�/ ?2` �M/ ?QT27mHHv BiǶb iQ �M Pb+�`X 

aQKB �?K2/ Bb � `2+2Mi BKKB;`�Mi BM i?2 lXaX �M/ Bb 7`QK � bK�HH +QmMi`v M�K2/ "�M;H�/2b?X a?2 
Bb � GB#2`�H �`ib aQ+B�H a+B2M+2 �M/ >mK�MBiB2b K�DQ` �M/ Bb }MBb?BM; G�:m�`/B� i?Bb v2�`X aQKB Bb � 
T�`i Q7 �M 2@SQ`i7QHBQ b+?QH�` T`Q;`�K- S?B h?2i� E�TT�- *lLu a2`pB+2 *Q`Tb- *lLu a2`pB+2 *Q`Tb 
Sm2`iQ _B+Q- h2+? kXy b+?QH�`- �M/ �K2`B+� L22/b uQm 62HHQrb?BT S`Q;`�KX a?2 HQp2b iQ HBbi2M KmbB+ 
�M/ HQp2 iQ r�i+? KQpB2bX 

CQQB *?QB �H#�MQ KQp2/ iQ lMBi2/ ai�i2b 7`QK aQmi? EQ`2�X *m``2MiHv K�DQ`BM; BM J2+?�MB+�H 
1M;BM22`BM;- CQQB 2MDQvb TH�vBM; rBi? �`/mBMQ Q` i`vBM; iQ }t #`QF2M 2H2+i`QMB+bX 

C2bKBM �`� +QKTH2i2/ ?2` J�bi2`b BM 1M;HBb? GBi2`�im`2 7`QK "�M;H�/2b? r?2`2 b?2 i�m;?i BM 
� :Qp2`MK2Mi *QHH2;2 #27Q`2 KQpBM; iQ L2r uQ`F *Biv BM kyy8X a?2 ;`�/m�i2/ 7`QK G�:m�`/B� 
*QKKmMBiv *QHH2;2 rBi? �M �bbQ+B�i2 BM h?2`�T2miB+ _2+`2�iBQM BM aT`BM;- kyR3- �M/ DQBM2/ G2?K�M 
*QHH2;2 iQ Tm`bm2 "a BM h?2`�T2miB+ _2+`2�iBQMX a?2 Bb � Tm#HBb?2/ �mi?Q` BM "2M;�HB HBi2`�im`2 �M/ 
?2` ?Q##B2b BM+Hm/2 i`�p2HHBM;- +QQFBM;- �M/ `2�/BM;X 

*H�`2M+2 "�;mvQ KQp2/ iQ lMBi2/ ai�i2b 7`QK S?BHBTTBM2bX a?2 Bb +m``2MiHv Tm`bmBM; � K�DQ` 
BM Mm`bBM; �M/ �bTB`2b iQ #2+QK2 � Mm`b2 2/m+�iQ`fT`2+2TiQ` iQ T`�+iB+2 +QKT�bbBQM- `2bT2+i- �M/ 
2KT�i?v BM T�iB2Mi +�`2X 

JB+?�2H� *�bb�M/`� "�miBbi� Bb �M BMi2`M�iBQM�H bim/2Mi 7`QK S?BHBTTBM2b +m``2MiHv K�DQ`BM; BM 
h?2`�T2miB+ _2+`2�iBQM rBi? � T�bbBQM 7Q` r`BiBM;X 

LB+?QH�b *�`�++BQHQ Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 +m``2MiHv Tm`bmBM; GB#2`�H �`ib 
J�DQ`X >Bb BMi2`2bib HB2b BM T?QiQ;`�T?v �M/ b?�`BM; TB+im`2b Q7 ?Bb i`�p2Hb iQ T`QKBM2Mi �bB�M +BiB2bX 

PHBp2 *�b�`2MQ Bb � q`BiBM; �M/ GBi2`�im`2 K�DQ` �i G�:m�`/B� *QKKmMBiv *QHH2;2X >2` KQiBp�iBQM 
iQ bim/v HBi2`�im`2 +QK2b 7`QK � TH�+2 Q7 r�MiBM; iQ #2ii2` mM/2`bi�M/ �M/ #`BM; �r�`2M2bb iQ i?2 
B/2MiBiB2b Q7 K�`;BM�HBx2/ ;`QmTbX 

SQTv *?Qr/?m`v r�b #Q`M �M/ #`Qm;?i mT BM "�M;H�/2b? #27Q`2 b?2 KQp2/ iQ i?2 lMBi2/ ai�i2b BM 
kyR8X *m``2MiHv- b?2 Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2- Tm`bmBM; ?2` K�DQ` BM L2r J2/B� 
h2+?MQHQ;v �M/ TH�MMBM; iQ ;`�/m�i2 BM CmM2 kykyX a?2 Bb i?2 7QmM/2` Q7 i?2 MQM@T`Q}i Q`;�MBx�iBQM 
ǳaQmi? �bB�M *`2�iBp2 qQK2MǴ �M/ i?2 1/BiQ` Q7 i?2 K�;�xBM2 ǳL�`BǴ UrQK2MVX SQTv HQp2b HBi2`�im`2- 
i`�p2HBM;- �M/ KmbB+X 

ZBM;H�M *?2M Bb �M �++QmMiBM; K�DQ` �i G�:m�`/B� *QKKmMBiv *QHH2;2X a?2 TH�Mb iQ Tm`bm2 � 
+�`22` BM �++QmMiBM;X >2` ?Q##B2b BM+Hm/2 T?QiQ;`�T?vX 

_�D�M *?�m/?�`v r�b #Q`M �M/ #`Qm;?i mT BM L2T�H #27Q`2 ?2 KQp2/ iQ lMBi2/ ai�i2b BM kyReX 
*m``2MiHv ?2 Bb K�DQ`BM; BM h?2�i2` aim/B2bX 

dR 



JBF2 um/� *?2M Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 K�DQ`BM; BM 6BM2 �`ibX >2 Bb �M 
BHHmbi`�iQ`- T?QiQ;`�T?2`- �M/ � ;�K2 �`i /2bB;M2` BMpQHp2/ BM �`i rQ`F 7Q` �#Qmi Rk v2�`bX 

J2;mKB 6BixT�i`B+F Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 K�DQ`BM; BM *QKTmi2` a+B2M+2X 
a?2 HQp2b HBbi2MBM; iQ KmbB+ �M/ `2�/BM; #QQFbX PM2 Q7 ?2` 7�pQ`Bi2 #QQFb Bb Ǵh?2 GBiiH2 S`BM+2XǴ 

L�xKmM 1iv KQp2/ iQ lMBi2/ ai�i2b 7`QK "�M;H�/2b?X a?2 Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv 
*QHH2;2 +m``2MiHv K�DQ`BM; BM �++QmMiBM;X 

CBM;DBM; >2 Bb � T�`i iBK2 bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 r?Q HQp2b L2r uQ`FX CBM;DBM; 
HBF2b iQ #HQ; �M/ b?�`2 pB2rb �#Qmi L2r uQ`F *BivX 

aB/BF� CBp`�D Bb � Lm`bBM; K�DQ`X a?2 Bb Q`B;BM�HHv 7`QK h�Mx�MB� #mi ?�b HBp2/ �M/ bim/B2/ BM i?2 
lE �M/ BM "�M;�HQ`2- AM/B�X a?2 bT2�Fb �M/ mM/2`bi�M/b 3 /Bz2`2Mi H�M;m�;2bX >2` ?Q##B2b BM+Hm/2 
brBKKBM; �M/ +QQFBM;X 

JQ?�K2 E?�M Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 +m``2MiHv Tm`bmBM; ?2` K�DQ` BM 
"mbBM2bb �/KBMBbi`�iBQMX JQ?�K2 2MDQvb +QQFBM; "2M;�HB /Bb?2bX 

CB�72M; GB KQp2/ iQ lMBi2/ ai�i2b 7`QK *?BM� iQ �ii�BM ?B;?2` 2/m+�iBQMX *m``2MiHv �M �++QmMiBM; 
K�DQ`- CB�72M; Bb �HbQ � K2K#2` Q7 i?2 S?B h?2i� E�TT� >QMQ` aQ+B2iv �M/ i?2 a2+`2i�`v Q7 i?2 
1+QMQKB+b *Hm# �i G�:m�`/B�X >2` ;Q�H Bb iQ #2+QK2 � *2`iB}2/ Sm#HB+ �++QmMi�MiX 

a?B[B GB U�HB+2V Bb K�DQ`BM; BM *QKKmMB+�iBQM .2bB;M T`Q;`�K �M/ Bb 2�;2` iQ H2�`M i?2 M2r2bi �`i 
+QM+2Tib �M/ /2bB;M bFBHHbX h?2b2 BM+Hm/2 #mi �`2 MQi HBKBi2/ iQ �/p�M+2/ ivTQ;`�T?v- /B;Bi�H /2bB;M- 
�M/ i?2 /2bB;M T`Q+2bbX 

w2tBM GBm Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2- +m``2MiHv K�DQ`BM; BM 6BM2 �`ib@/2bB;MX >2 
+QK2b 7`QK � i`�/BiBQM�H *?BM2b2 7�KBHv Q7 ?�`/ rQ`FBM; T�`2MibX � b2H7@i�m;?i �`iBbi- w2tBM r�Mib iQ 
Tm`bm2 � +�`22` BM �`iX >Bb /`2�K DQ# Bb iQ #2+QK2 �M BHHmbi`�iQ` Q` �MBK�iQ` �M/ H�i2` iQ rQ`F BM �M 
�`i bim/BQX 

ar2F+??� GmBi2H Bb � "mbBM2bb �/KBMBbi`�iBQM K�DQ` �i G�:m�`/B� *QKKmMBiv *QHH2;2X a?2 Bb 
�HbQ �M �+�/2KB+ S22` �/pBbQ` 7Q` i?2 "mbBM2bb �M/ h2+?MQHQ;v .2T�`iK2MiX P`B;BM�HHv 7`QK L2T�H- 
ar2F+??� KQp2/ iQ L2r uQ`F �`QmM/ irQ v2�`b #�+FX >2` ?Q##B2b BM+Hm/2 r`BiBM; TQ2i`v- i�FBM; 
TB+im`2b- TH�vBM; bTQ`ib HBF2 #�bF2i#�HH- �M/ TBM; TQM;X *m``2MiHv b?2 Bb H2�`MBM; iQ r`Bi2 >�BFmX a?2 
�HbQ 2MDQvb T�BMiBM; �M/ r`BiBM; TQ2KbX 

a2`ibQ J2`ibB Bb Tm`bmBM; ?2` K�DQ` BM "mbBM2bb �/KBMBbi`�iBQM �M/ �pB�iBQM J�M�;2K2MiX >2` 
?Q##B2b BM+Hm/2 i`�p2HHBM; �M/ T?QiQ;`�T?vX 

6Mm l;v2M LQ`xBM Bb hB#2i�M #mi b?2 r�b #Q`M �M/ ;`2r mT BM AM/B�- r?B+? b?2 +QMbB/2`b ?2` 
b2+QM/ ?QK2iQrMX >2` K�DQ` Bb Lm`bBM;X l;v2M HBF2b iQ r�i+? >BM/B KQpB2b �M/ /�M+2 iQ "QHHvrQQ/ 
bQM;b rBi? ?2` KQKX 
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C2bbB+� P`iBx Bb 1+m�/Q`B�M �K2`B+�M K�DQ`BM; BM +`BKBM�H DmbiB+2X a?2 2MDQvb i`�p2HBM; �M/ bim/vBM; 
/Bz2`2Mi +mHim`2bX 

w�?B/mH AbH�K S`BvQ HBF2b iQ ;Q #v ?Bb H�bi M�K2- S`BvQX >2 KQp2/ iQ lMBi2/ ai�i2b 7`QK .?�F�- 
"�M;H�/2b?- BM kyReX >2 Bb +m``2MiHv K�DQ`BM; BM "mbBM2bb �/KBMBbi`�iBQM �M/ TH�Mb 7Q` � +�`22` BM 
AMi2`M�iBQM�H "mbBM2bbX S`BvQǶb ?Q##B2b BM+Hm/2 pBbm�H T?QiQ;`�T?vX 

w?QM;KBM; ZBm KQp2/ iQ lMBi2/ ai�i2b 7`QK *?BM� i?`22 v2�`b #�+FX w?QM;KBM; +m``2MiHv HBp2b 
rBi? ?Bb T�`2Mib BM 6Hmb?BM;- Zm22MbX >2 Bb K�DQ`BM; BM �++QmMiBM; �i G�:m�`/B� *QKKmMBiv *QHH2;2 
�M/ TH�Mb iQ i`�Mb72` iQ "�`m+? *QHH2;2 iQ Tm`bm2 ?Bb "�+?2HQ`ǶbX >2 �TT`2+B�i2b i?2 iBK2 ?2 bT2M/b 
BM *?BM�X 

aQmpBF a�?� +�K2 iQ lMBi2/ ai�i2b 7`QK "�M;H�/2b?X >2 Bb +m``2MiHv K�DQ`BM; BM *QKTmi2` a+B2M+2 
�M/ r�Mib iQ ?2HT BKT`Qp2 i?2 TQHBiB+�H /Bb+Qm`b2 BM i?2 lMBi2/ ai�i2bX 

�v2 aQ2 a�M/2` Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 �M/ Bb +m``2MiHv Tm`bmBM; K�DQ` BM 
"mbBM2bb �/KBMBbi`�iBQMX a?2 Bb Q`B;BM�HHv 7`QK Jv�MK�` �M/ ?2` T�bbBQMb �`2 i`�p2H �M/ iQm`BbKX 

�M;`2D aBM;? Bb � M�iBp2 Q7 AM/B�X *m``2MiHv � bim/2Mi BM G�:m�`/B�- K�DQ`BM; BM 6BHK �M/ h2H2pBbBQM- 
?2 Bb QM ?Bb r�v iQ >mMi2` *QHH2;2X >2 2MDQvb /QBM; +`BiB+�H 2p�Hm�iBQMb �M/ �M�HvbBb QM � `�M;2 Q7 iQTB+b 
i?�i BM+Hm/2 #mi �`2 MQi HBKBi2/ iQ, bivH2b Q7 }HK- bQ+B�H �M/ TQHBiB+�H Bbbm2b- �M/ bQ+B�H Tbv+?QHQ;vX 
aBM;? TH�Mb iQ K�F2 /Q+mK2Mi�`v }HKb ?B;?HB;?iBM; i?2 2tT2`B2M+2b Q7 K�`;BM�HBx2/ +QKKmMBi2b BM 
Lu*X 

6�`x�M� o�Bp�Q Bb Q`B;BM�HHv 7`QK "�M;H�/2b?X .22THv BM~m2M+2/ #v ?2` KQi?2`Ƕb ?QK2 +QQF2/ 7QQ/ 
�M/ "2M;�HB +mBbBM2 �M/ +mHim`2- b?2 bi`QM;Hv B/2MiB}2b ?2`b2H7 �b � aQmi? �bB�M �M/ 722Hb i?�i /QBM; 
bQ K�F2b ?2` 722H +HQb2 iQ ?QK2 �i �HH iBK2bX 

q2B q�M; r�b #Q`M �M/ #`Qm;?i mT BM *?BM� #27Q`2 ?2 KQp2/ iQ i?2 lMBi2/ ai�i2b BM kyR8 iQ 
Tm`bm2 ?Bb bim/B2bX *m``2MiHv q2B Bb � bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2 K�DQ`BM; BM *QKTmi2` 
a+B2M+2b �M/ rQ`FBM; QM bT`2�/BM; i`�/BiBQM�H *?BM2b2 +mHim`2X 

sm2 q2B KQp2/ iQ lMBi2/ ai�i2b 7`QK aB+?m�M- *?BM�X *m``2MiHv b?2 Bb Tm`bmBM; ?2` K�DQ` BM 
�++QmMiBM; K�DQ` �i G�:m�`/B�X >2` bT2+B�H BMi2`2bib BM+Hm/2 +QQFBM; �M/ i`�p2HX 

sBM+?2M UoBQH�V uQm +�K2 iQ L2r uQ`F 7`QK *?BM� � 72r v2�`b �;Q rBi? MQ T`2pBQmb FMQrH2/;2 
Q7 1M;HBb? Q` � #�+F;`QmM/ QM 6BM2 �`ibX �i i?2 2M/ Q7 kyRd- b?2 }M�HHv �+?B2p2/ QM2 Q7 ?2` ;Q�Hb Q7 
#2+QKBM; �M �`i bim/2Mi �i G�:m�`/B� *QKKmMBiv *QHH2;2X >2` T�bbBQMb BM+Hm/2 �`i �M/ HBi2`�im`2X 
a?2 TH�Mb iQ ;`�/m�i2 rBi? � 6BM2 �`ib �bbQ+B�i2 .2;`22 �M/ i`�Mb72` iQ � 7Qm`@v2�` �`i b+?QQHX 

ai2HH� aBi�Q sBM; Bb � K�DQ` BM .2bB;M aim/B2b PTiBQMX a?2 KQp2/ iQ lMBi2/ ai�i2b 7`QK aB+?m�M- 
*?BM�X _�Bb2/ BM � 7�KBHv Q7 T`Q72bbBQM�H KmbB+B�Mb �M/ T`Q72bbQ`b- ai2HH� bi�`i2/ iQ bim/v +H�bbB+�H 
KmbB+ i?2`2#v BM?2`BiBM; ?2` ;`�M/7�i?2`Ƕb ;`2�i KmbB+ +�`22`X �7i2` ;`�/m�iBM; 7`QK ?B;? b+?QQH �i 
aB+?m�M *QMb2`p�iQ`v Q7 KmbB+- b?2 bim/B2/ +H�`BM2i �M/ TB�MQX a?2 �HbQ i�m;?i KmbB+ iQ 2H2K2Mi�`v- 
?B;? b+?QQH- �M/ �/mHi bim/2Mib 7Q` 7Qm` v2�`bX AM ?2` bT�`2 iBK2- b?2 bim/B2b EQ`2�M �M/ C�T�M2b2X 
ai2HH� DQBM2/ G�:m�`/B�Ƕb .2bB;M aim/B2b PTiBQM Q7 6BM2 �`ib BM aT`BM; kyR3X >2` TH�M Bb iQ #2+QK2 
�M �`+?Bi2+i r?BH2 +QMiBMmBM; rBi? ?2` T�bbBQM 7Q` T?QiQ;`�T?vX ai2HH� HQp2b 2p2`vi?BM; `2H�i2/ iQ �`ibX 
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uBM; u�M; Bb �M �++QmMiBM; K�DQ` �i G�:m�`/B�X uBM; KQp2/ iQ lMBi2/ ai�i2b 7`QK *?BM� 3 v2�`b 
#�+FX uBM; HQp2b iQ i`�p2H �M/ 2tTHQ`2 /Bz2`2Mi +mHim`2bX uBM; #2HB2p2b i?�i �HH +mHim`2b BM i?2 rQ`H/ 
/2b2`p2 iQ #2 �++2Ti2/- `2bT2+i2/- �M/ �TT`2+B�i2/X 

wQM;?m� w?�M; Bb � K�DQ` BM 6BM2 �`ib �M/ TH�Mb iQ Tm`bm2 � +�`22` BM �`iX 

J2Bvm w?Qm KQp2/ iQ lMBi2/ ai�i2b 7`QK *?BM� i?`22 v2�`b �;QX *m``2MiHv- � bim/2Mi �i G�:m�`/B� 
*QKKmMBiv *QHH2;2- J2Bvm Bb K�DQ`BM; BM "mbBM2bb �/KBMBbi`�iBQM �M/ TH�Mb iQ ;`�/m�i2 BM aT`BM; 
kyRNX .22THv �ii�+?2/ iQ i?2 +mHim`2- H�M;m�;2- �M/ �bB�M 7QQ/- J2Bvm Bb 2�;2` iQ b?�`2 ?2` FMQrH2/;2 
Q7 �bB�M +mHim`2 �`QmM/ i?2 rQ`H/X 
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