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I1LP]QLKN^^LZ1LP]QL^fRUVcL\NVLXQLUcVZRQbeLU1LUPLU^LVQcNPUaUPYL^KNOOL\ZKfNRQbLPZLP]Q 

KN^^LZ1LP]QLZX3Q\PeLIL\NVLTRUPQLbZTVL4QTPZVJ^L;Q\ZVbLSNTeLhLQ5[NO^LKNWL2Z[LKNY 

RQKQKXQRLP]NPL1RZKLYZ[RLcZZbLZObLbNY^WL0VbL^ZLKNLU^LK>LbZ[XOQLbZPeLU^LVZTLKUV[^ 

`>WLIPJ^LRQNOOYLNLaQ\PZRLVZPNPUZVeLX[PL^UV\QLUPJ^LNLZVQgbUKQV^UZVNOLfRZXOQKeLP]QLKUV[^ 

^UcVLPN`Q^L\NRQLZ1LP]QLbURQ\PUZV^W 

0VbL^ZLIL\NVLKN^^NcQLP]U^LNLOUPPOQL1[RP]QReLNVbLIL\NVLTRUPQLP]U^LN^L>LbZ[XOQLbZPLfO[^L` 

ZaQRLKLPUKQ^L>LQ5[NO^L>WL0VbLT]NPLU^LP]QL^ZO[PUZVLPZLP]U^LbU11QRQVPUNOLQ5[NPUZV7Ld]U^ 

U^LNLbU11QRQVPUNOLQ5[NPUZVeL>LbZ[XOQLbZPLNVbL>ggLP]U^LU^LP]QL^ZO[PUZVWLd]QL^UKfOQ 

]NRKZVU\LKZPUZVeLfRZaUbQbLP]NPLZKQcNLU^LP]QL^5[NRQLRZZPLZ1L`LZaQRLKW 

;ZLILNbaU^QLYZ[LPZLPN`QLP]U^L1[V\PUZVeL^[X^PUP[PQLUPLUVL]QRQeLNVbLYZ[LTUOOL^QQLP]NPLZ[P 

fZf^ggLYQ^eLYZ[L\NVL^NPU^1YLP]U^LQ5[NPUZVeLfRZaUbQbLP]NPLZKQcNLU^LP]QL^5[NRQLRZZPLZ1 

`LZaQRLKW 

4ZPU\QeLT]U\]LU^LVZPL^ZLUVP[UPUaQeLP]NPLP]U^LNVc[ONRL1RQ5[QV\YLZKQcNeLNVbLP]QRQ1ZRQ 

NO^ZLP]QLfQRUZbLZ1LZ^\UOONPUZVeL@LfULbUaUbQbLXYLZKQcNeLU^LUVbQfQVbQVPLZ1L>>WL;ZLUPJ^ 

UVbQfQVbQVPLZ1L]ZTL1NRLILKZaQLUPLNTNYL1RZKLQ5[UOUXRU[KWLI1LILKZaQLUPL1NRLZ[PeLUPLTUOO 

PN`QLP]QL^NKQLNKZ[VPLZ1LPUKQL1ZRLZVQLZ^\UOONPUZVLP]NVLU1LILKZaQLUPLZ[PLNLPQQVYgTQQVY 

OUPPOQLXUPWL4ZPL^ZLUVP[UPUaQW 

;ZLZKQcNLU^LUVbQfQVbQVPLZ1LKYLUVUPUNOL\ZVbUPUZV^WLIPJ^LUVbQfQVbQVPLZVL]ZTLIL^PNRPLP]Q 

Q>fQRUKQVPLZ11WLIPJ^LUVbQfQVbQVPLZ1Lf]UWLIPJ^LUVbQfQVbQVPLZ1LT]NPLIL\NOOLPLQ5[NO^L>W 

4NP[RQLbZQ^VJPLcUaQLNLbNKVLT]NPLIL\NOOLPLQ5[NO^L>WL4NP[RQL]N^LZVQLNV^TQRL1ZRLP]Q 

1RQ5[QV\YeLNVbLP]NPJ^LZVOYLbQPQRKUVQbLXYL`LNVbLXYLKWL4ZPLXYLKYLUVUPUNOL\ZVbUPUZV^W 

4ZPL^ZLUVP[UPUaQW 

I1LILPN`QLP]QL^NKQL^fRUVceLNVbLU1LIL]NVcLP]QL^fRUVcLaQRPU\NOOYggLP]QRQJ^LP]QL^fRUVcggLb[Q 

PZLcRNaUPYeLP]QLZX3Q\PLTUOOL\ZKQLPZLNL]NOPeLQ5[UOUXRU[KeLNLOUPPOQLOZTQReLZXaUZ[^OYWLI1LVZTLI 

bU^fON\QLUPL1RZKLP]U^LQ5[UOUXRU[KLfZ^UPUZVLNVbLOQPLUPLZ^\UOONPQeLILcQPLQ>N\POYLP]QL^NKQ 

1RQ5[QV\YWL_NYXQLP]NPJ^LVZPL^ZLUVP[UPUaQeLQUP]QRWL0VbLYZ[L\NVLTZR`LUPLZ[PL1ZRLYZ[R^QO1W 

IPJ^LNVL=W>9LfRZXOQKW 
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M]NPLP]NPLKQNV^LU^LP]NPLYZ[L\NVLbQ1UVQLP]U^LN^L>LQ5[NO^L>eLUcVZRQLcRNaUPYL\ZKfOQPQOYe 

NVbL^QPL[fLYZ[RLbU11QRQVPUNOLQ5[NPUZVLN^LU1LP]QRQLTN^LVZLcRNaUPYeLNVbLP]U^LU^L>LQ5[NO^ 

>WL;ZLYZ[LZ11^QPLUPLZaQRLNLbU^PNV\QL>L1RZKLP]NPLQ5[UOUXRU[KLfZ^UPUZVWL2Z[LZVOYLNOOZTL1ZR 

NL^fRUVcL1ZR\QLKUV[^L`>eLNVbLQaQRYP]UVcLTZR`^WL0VbLZ1L\Z[R^QLYZ[L^]Z[ObLXQLNXOQLPZ 

fRZaQLP]NPLP]NPLU^L\ZRRQ\PW 

I1LNL^fRUVcLZ^\UOONPQ^LUVLNL^UKfOQL]NRKZVU\L1N^]UZVeLNVbLTQL]NaQL^[\]LNL^fRUVcL]QRQgg 

_NR\Z^eLU1LYZ[L\Z[ObLbZLKQLNL1NaZRLNVbLcQPLUPL[fL]QRQggLP]QVLIL^]Z[ObLXQLNXOQLPZ 

bQKZV^PRNPQLP]NPLNL[VU1ZRKL\UR\[ONRLKZPUZVLfRZ3Q\PQbLZVLP]QLTNOOggLTQL\NOOLUPL^]NbZT 

fRZ3Q\PUZVggL^]Z[ObLXQLNXOQLPZggLP]NV`LYZ[eL_NR\Z^ggL^]Z[ObLXQLNXOQLPZL]NaQLP]Q 

^NKQLKZPUZVLN^LKYL^fRUVceLfRZaUbQbeLZ1L\Z[R^QeLP]NPLTQLaQRYL\NRQ1[OOYLKN`QLP]Q 

fQRUZbLZ1LZ^\UOONPUZVLZ1LP]QL^fRUVcLQ>N\POYLP]QL^NKQLN^LP]QLPUKQL1ZRLP]U^LZX3Q\PLPZLcZ 

NRZ[VbWLMQLP]QVL^]NbZTLfRZ3Q\PLUPLZVLP]QRQeLNVbLP]QVLILTUOOLQaQVLPRYLRQOQN^QLP]U^ 

ZVQggLUPJ^LaQRYLbU11U\[OPggLNPLP]QL^NKQLPUKQLP]NPLP]U^LZVQLU^L]QRQeLNVbLT]NPLYZ[LTUOOL^QQ 

P]QVggLYZ[LTUOOL^QQLP]QL[VU1ZRKL\UR\[ONRLKZPUZVLfRZ3Q\PQbLXQ\ZKQ^LNL^UKfOQ 

]NRKZVU\LKZPUZVeLNVbLYZ[JOOL^QQLP]QL^fRUVcL^UKfOQL]NRKZVU\W 

0VbL^ZLTQJOOLPRYLPZLbZLP]NPLUVL^]NbZTLfRZ3Q\PUZVWLMQJOOLKN`QLUPLNLOUPPOQLbNR`QRWL0VbL1ZR 

P]NPeLILVQQbL^ZKQLOUc]PL]QRQWLDDWL;ZKQZVQLNORQNbYLP[RVQbLUPLZ11W 

;ZL]QRQLYZ[L^QQLP]QL^fRUVceLNVbLP]QRQLYZ[L^QQLP]U^LZX3Q\PeLT]U\]LU^LRZPNPUVcLUVLN 

\UR\OQeLX[PLYZ[LP]UV`LUPJ^LNL^UKfOQL]NRKZVU\LKZPUZVWL0VbLP]NPJ^LZ1L\Z[R^QLKYLZX3Q\PUaQW 

;ZLVZTLP]NPLU^LbU11U\[OPWLILTUOOL]NaQLPZLXOZ\`LYZ[L1ZRLNL1QTL^Q\ZVb^WLILTUOOLPRYLVZTLPZ 

RQOQN^QLP]U^LNPLP]QL^NKQLPUKQeLNVbLNO^ZLNPLP]QL^NKQLNKfOUP[bQW 

;c]<L8ZYWLd]NPLTN^VJPLKYLXQ^PLbNYeLTN^LUP7L4ZWL4ZWLD]eLP]U^LU^LfQR]Nf^LP]QLXQ^PLI 

\NVLbZLPZbNYW 

;ZLP]QYLbZVJPLcZLQ>N\POYLVQ>PLPZLQN\]LZP]QReLX[PLYZ[L^QQeLP]QYL]NaQLP]QL^NKQ 

fQRUZbeLNVbLP]QYLXZP]LRQfRQ^QVPL^UKfOQL]NRKZVU\LZ^\UOONPUZVWLd]QL^fRUVceLXQ\N[^Q 

TQL3[^PL\NO\[ONPQbLP]NPeLNVbLP]QLfRZ3Q\PUZVLZ1LP]QL[VU1ZRKL\UR\[ONRLKZPUZVW 

;ZLU1LTQLRQP[RVLPZLP]QL^fRUVcggLKNYXQLTQL^]Z[ObLRQKZaQLP]U^WLI1LTQLRQP[RVLPZLP]Q 
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^fRUVceLP]QVLTQL]NaQLNLfQRUZbL1ZRLP]QL^fRUVcL^Y^PQKLT]U\]LU^L@LfULPUKQ^LP]QL^5[NRQ 

RZZPLZ1LKLZaQRL`WL0VbLILTNVPLPZLXRUVcLP]U^LPZLNLPQ^PeLPZLNL5[NVPUPNPUaQLPQ^PeL]ZT 

N\\[RNPQLP]U^LU^WLIJKLcZUVcLPZLbZ[XOQLP]QLKN^^LP]NPLIJKLcZUVcLPZL]NVcLZVLP]NPL^fRUVce 

IJKLcZUVcLPZLKQN^[RQLP]QLfQRUZbeLNVbLP]QVLILTNVPLP]QLKN^^eLT]U\]LU^LPTU\QLN^L]Uc]ggLI 

TNVPLP]NPLfQRUZbLPZLXQLP]QL^5[NRQLRZZPLZ1L@LPUKQ^L]Uc]QReLXQ\N[^QLP]NPJ^LT]NPLP]U^ 

Q5[NPUZVLfRQbU\P^W 

4ZTLT]QVQaQRLYZ[LTNVPLPZLbZLNLKQN^[RQKQVPLUVLf]Y^U\^LT]QRQXYLYZ[LTNVPLPZ 

\ZKfNRQLV[KXQR^eL^ZLYZ[L]NaQLNL\QRPNUVLcZNOLUVLKUVbeLNLKQN^[RQKQVPLTUP]Z[PLP]Q 

[V\QRPNUVPYLUVLP]QLKQN^[RQKQVPLU^L\ZKfOQPQOYLKQNVUVcOQ^^WL2Z[LK[^PL`VZTLP]Q 

N\\[RN\YLZ1LYZ[RLKQN^[RQKQVPW 

;ZLV9LU^LA>>LfO[^LZRLKUV[^L>W@LcRNK^eLNVbLV@LU^L9>>>LfO[^LZRLKUV[^L>W@LcRNK^W 

d]NPJ^LP]QLXQ^PLTQL\NVLbZWLd]NPJ^LNVLQ>PRQKQOYL^KNOOLQRRZRWLd]U^LU^LNVLQRRZRLZ1LZVOY 

>W>CFeLNVbLP]U^LU^LZVOYL]NO1LN^LONRcQW 

4ZTL\ZKQ^LP]QL5[Q^PUZVWLI1LILKQN^[RQLP]QLfQRUZbLZ1LZ^\UOONPUZVLTUP]LP]QLA>>LcRNK^ 

]NVcUVcLZVLP]QL^fRUVceL]ZTLN\\[RNPQOYL\NVLILbZLP]NP7LDVLNLcZZbLbNYeLIL\NVLbZLUPLPZ 

>W9L^Q\ZVbLN\\[RN\YWLIL]NaQLPZL^PNRPLUPeLIL]NaQLPZL^PZfLUPeLNVbLU1LILbZLP]NPL9>LPUKQ^e 

ZXaUZ[^OYLYZ[JOOLcQPLbU11QRQVPLNV^TQR^eLNVbLP]QYLaNRYLXYLNXZ[PL9G9>LZ1LNL^Q\ZVbLZVLN 

cZZbLbNYWLDVLNLXNbLbNYeL@G9>LZ1LNL^Q\ZVbW 

ILbZVJPL`VZTLT]QP]QRLPZbNYLU^LNLcZZbLbNYLZRLT]QP]QRLUPJ^LNLXNbLbNYeLX[PLOQPJ^L^NYLUPJ^ 

UVLXQPTQQVWL;ZLOQPJ^L^NYLIL\NVLbZLUPLPZL>W9AL^Q\ZVb^eLT]U\]LIL\NVVZPLc[NRNVPQQLYZ[e 

X[PLIJOOLPRYWL;ZLIL\NVLKQN^[RQLP]QLfQRUZbLPZLfO[^LZRLKUV[^L>W9AL^Q\ZVb^ggLP]U^LU^LV9W 

AZTQaQReLIL\NVLcQPLNLaQRYLN\\[RNPQLKQN^[RQKQVPL1ZRLP]QLPUKQeL1ZRLP]QLfQRUZbeLU1LI 

KN`QL9>LZ^\UOONPUZV^WL8Q\N[^QLU1LILKN`QL9>LZ^\UOONPUZV^eLP]QLQRRZRLUVLPLcZQ^LbZTVLXYLN 

1N\PZRLZ1L9>eLXQ\N[^QLP]QL>W9AeLP]NPJ^LVZPLcZUVcLPZL\]NVcQW 

;ZLIJKLcZUVcLPZLZ^\UOONPQLUPL9>LPUKQ^eLNVbLP]QVLTQJRQLcZUVcLPZLKN`QLNLfRQbU\PUZV 

NXZ[PLT]NPLTQL^]Z[ObLKQN^[RQL1ZRLP]QL]Uc]QRLKN^^WL;ZLOQPJ^L1UR^PLKQN^[RQLP]Q 

fQRUZbLZ1eLP]U^LU^LP]QL^fRUVceLNVbL]QRQLU^LP]QLA>>LcRNK^LfO[^LZRLKUV[^L>W@WLIJKLcZUVc 

PZLZ^\UOONPQLUPggLTQLNORQNbYLVZPU\QLP]NPLUPJ^LUVbQfQVbQVPLZ1LNKfOUP[bQggLNVbLP]QVLIJK 

cZUVcLPZL^PNRPLUPLT]QVLUPLU^LbZTVggLP]NPJ^LP]QLQN^UQ^PL1ZRLKQggLNVbLILTUOOL\Z[VPLPZL9>e 
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YZ[LTUOOL\Z[VPLPZL9>eLNVbLP]QVLTQJOOL^PZfLUPW
 

;ZLOQPJ^LcUaQLUPLNVLZ^\UOONPUZVWL9eL@eL?eLCeLAeLBeL:eL=eLEeL9>WL9CWEBWL;ZLOQPJ^LTRUPQLP]U^ 

bZTVWLMQL]NaQL9CWEBW 

:ZLYZ[LTNVPLPZL^QQLT]QP]QRLP]U^LU^LNLcZZbLbNYLZRLT]QP]QRLP]U^LU^LNLXNbLbNY7LIL\NV 

KQN^[RQLUPLNcNUVWL9eL@eL?eLCeLAeLBeL:eL=eLEeL9>WL9CWE=WL;ZLP]U^LU^LVZPLNLXNbLbNYeLX[PLUPJ^ 

O[\`LP]NPLUPL\ZKQ^LZ[PL^ZL\OZ^QeLZ1L\Z[R^QW 

;ZLVZTLTQL\NVLKN`QLNLfRQbU\PUZVLP]NPL9>LPUKQ^LdK@LK[^PLXQL9WC9CeLT]U\]LU^LP]Q 

^5[NRQLRZZPLZ1L@eLPUKQ^L9CWE:W 

DDWL;ZLILPN`QLP]QL9WC9CeLILK[OPUfOYLP]NPLXYL9CWE:eLNVbLIL1UVbL@9W9:WL0VbLZ1L\Z[R^QLP]U^ 

]N^LPZLXQLK[OPUfOUQbLNO^ZLXYL9WCeL^ZLP]NPLXQ\ZKQ^LfO[^LZRLKUV[^L>W@L^Q\ZVb^W 

d]NPLU^LNLfRQbU\PUZVWLIPLU^LfRQbU\PQbWL0VbLVZTL\ZKQ^LP]QLZX^QRaNPUZVWLd]U^LU^LN 

P]RUOOUVcLKZKQVPL1ZRLYZ[eLXQ\N[^QLT]NPLU^LNPL^PN`QLU^LP]QLUVPQcRUPYLZ1Lf]Y^U\^WL0VbLP]U^ 

U^LcZUVcLPZLXQLKQN^[RQbLfO[^LZRLKUV[^L>W9AeLRUc]P7L?aQRYLPUKQLILKN`QLN 

KQN^[RQKQVPeLfO[^LZRLKUV[^L>W9AWLIJKLVQRaZ[^W 

;ZLIJKLcZUVcLPZLNbbLA>>LcRNK^WLAQRQLUPLTUOOLUVbQQbLUV\RQN^QWLIJKLcZUVcLPZLZ^\UOONPQLUPW 

9eL@eL?eLCeLAeLBeL:eL=eLEW 

D]LXZYWLD]LXZYWLM]NPL]NaQLILbZVQ7LM]NPL]NaQLILbZVQ7LM]NPLU^LUPeL@>LfZUVP7LA@W 

MQL]NaQLNLfRZXOQKWL6]Y^U\^LU^LVZPLTZR`UVcWL0VYLZVQLZ1LYZ[L]NaQLNVLUbQNLT]QP]QR 

P]QRQJ^L^ZKQP]UVcLTRZVcLTUP]LP]QLQ5[NPUZVeLZRLT]QP]QRLP]QRQJ^L^ZKQP]UVcLTRZVc 

TUP]LMNOPQRLSQTUV7L0VYLUbQN7 

FZKQLZVWLCUaQLUPLNLPRYWLd]QLTZR^PL\N^QeLYZ[RL^[ccQ^PUZVLU^LVZPL\ZRRQ\PWL2QN]7 

mnoNjpQjl	 2Z[L\NVJPL@I40;:I8S?EW 

ghPijkkPhl	 0]<L2Z[LN\\[^QLKQeLRUc]P7LM]NPJ^LYZ[RLVNKQ7LH[Q^PUZVUVcLKYL>W9AWL2Z[L^NYeLKNVe 

YZ[L\Z[ObVJPLQaQVLbZLXQPPQRLP]NVL>WCL^Q\ZVb^eLKNYXQWL0VbLP]QVLZ1L\Z[R^QLP]QLPTZ 

TZ[ObLXQL\ZV^U^PQVPLTUP]LQN\]LZP]QRWLd]NV`LYZ[WLGQRYLVU\QLZ1LYZ[WL2QN]7 

1:
 



mnoNjpQjl @I40;:I8S?EL1RU\PUZVLUVLYZ[RL@I40;:I8S?E7 

ghPijkkPhl hRU\PUZV7LDDWL4ZTeLP]NPJ^LNLaQRYLcZZbL^[ccQ^PUZVggLUVLZP]QRLTZRb^eLYZ[LXQcUVLPZ 

P]UV`LOU`QLNLf]Y^U\U^PWL4ZTeLYZ[LNO^ZLP]Z[c]PLOU`QLNLf]Y^U\U^PeLXQ\N[^QLUVbQQbeLU1LKY 

[V\QRPNUVPYLU^L]Uc]QRLP]NVL>W9AeLYZ[L\Z[ObLXQLRUc]PW 

hRU\PUZVggLUVLP]U^L\N^QeLTQLTUOOLbQNOLTUP]L1RU\PUZVLONPQLUVLP]QL\Z[R^QggL]N^L^[\]LN 

VQcNPUaQOYL^KNOOLQ11Q\PLP]NPLUPL\Z[ObVJPLXQLKQN^[RQbLPZLQUP]QRLZVQLZ1LP]Q^QLPTZWLIVLNVY 

\N^QeLUPJ^LNOKZ^PLP]QL^NKQL1ZRLXZP]eLXQ\N[^QLP]QL^]NfQL]N^LVZPL\]NVcQbLK[\]WLIPJ^ 

NLaQRYLcZZbL^[ccQ^PUZVWLhRU\PUZVLbZQ^VJPL\ZKQLVQNRLP]QLfRZfQRLQ>fONVNPUZVeLX[PLYZ[ 

PRUQbeLNVbLP]NPJ^LcZZbWLDVQLKZRQLPRYW 

mnoNjpQjl _N^^LZ1LP]QL^fRUVc7 

ghPijkkPhl _N^^LZ1LP]QL^fRUVcWLMQL]NaQL^NUbLQNROUQRggLYZ[LKNYLVZPL]NaQL]QNRbLUPeLX[PLILbUbL^NY 

UPeLTQL\NVLRQfONYLP]QLPNfQeLIL\NVLfRZaQLUPLPZLYZ[ggLIL^NUbeLU1LP]QLKN^^LZ1LP]QL^fRUVcLU^ 

VQcOUcUXOQeLP]QVLP]NPLU^LP]QLQ5[NPUZVW 

4ZTLT]NPLbZLTQLbZLT]QVLP]QLKN^^L\NVVZPLXQLUcVZRQb7Ld]NPJ^LVZPL^ZLQN^YWL8[PLI 

RQ5[Q^PQbL^ZKQLKNVbNPZRYLRQNbUVcggLNVbLIJKL^[RQLNOOLZ1LYZ[L]NaQLbZVQLP]NPLXQ1ZRQ 

P]U^LOQ\P[RQWL0VbLP]QLKNVbNPZRYLRQNbUVcLTN^LhRQV\]LfNcQLB>LPZLB9eLNKZVcLZP]QR^e 

NVbLhRQV\]L^NY^LP]NPLU1LP]QLKN^^LZ1LP]QL^fRUVcLUP^QO1LU^L\NfUPNOL_eLNVbLU1L\NfUPNOL_ 

bUaUbQbLXYL?LU^L^[X^PNVPUNOOYLOQ^^LP]NVLP]QLKN^^LNPLP]QLQVbLZ1LP]QL^fRUVceLP]QVLNLaQRYe 

aQRYLcZZbLNffRZ>UKNPUZVLU^LP]NPLP]QLfQRUZbLZ1LZ^\UOONPUZVLU^LP]QVLP]U^eLNVbL]QLN\P[NOOY 

bQRUaQ^LUPWL6QRUZbLU^L]Uc]QRW 

;ZLTQL\NVLXRUVcLP]U^LPZLNLPQ^PLVZTWLIVLZP]QRLTZRb^eLP]QLKN^^LZ1LP]QL^fRUVceLTQL]NaQ 

TQUc]QbLP]NPWLIVLZ[RL\N^QeLUPJ^L9:AWBLfO[^LZRLKUV[^L>W@LcRNK^WL0VbL^ZL_LbUaUbQbLXYL? 

U^LA=WALfO[^LZRLKUV[^L>W>:LcRNK^W 

d]NPJ^LNLaQRYL^KNOOLQRRZReLXYLP]QLTNYWLIPJ^L>W9FLQRRZRW 

0VbL^ZLTQL\NVLVZTLbZLP]QL1ZOOZTUVcLPQ^PWLMQL\NVLVZTLPN`QLP]QLRNPUZLZ1LP]Q^QLPTZ 

NVbLQOUKUVNPQLP]QRQXYL`eL^ZLTQL\NVLTRUPQLVZTL9>LdLNVbL@LbUaUbQbLXYL9>LdLNVbL9LU^ 

VZTLP]QL^5[NRQLRZZPLZ1L_@LfO[^L_LbUaUbQbLXYL?LbUaUbQbLXYL_9LfO[^L_LbUaUbQbLXYL?W 
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0VbLP]NPLV[KXQRLU^LQN^YLPZL\NO\[ONPQeLXQ\N[^QLYZ[L`VZTL_@eLYZ[L`VZTL_9eLYZ[ 

`VZTLP]Q^QLV[KXQR^eLNVbLIL]NaQL\NO\[ONPQbLUPL1ZRLYZ[eLNVbLUPLU^L9W?::W 

0VbLP]QL[V\QRPNUVPYLU^L^ZL^KNOOL\ZKfNRQbLPZLKYLPUKUVcL[V\QRPNUVPYLP]NPLILbZVJPLQaQV 

]NaQLPZLNOOZTL1ZRLNVYL[V\QRPNUVPYLUVLP]NPLV[KXQRWL8Q\N[^QLRQKQKXQReLP]Q 

[V\QRPNUVPUQ^LUVLP]QLKN^^Q^LTN^LUVLP]QLZRbQRLZ1L>W9FWLFZKfNRQLP]NPLTUP]LP]Q 

[V\QRPNUVPYLUVLP]QLZX^QRaNPUZV^LZ1LP]QLPUKQeLT]U\]LTQRQL\OZ^QRLPZL9FW 

;ZLTQL\NVLXRUVcLP]U^LVZTLPZLNLPQ^PeLNVbLNOOLILK[^PLbZLVZTLU^LK[OPUfOYggLU1LILTNVPLPZL1UVb 

VZTL9>eLdeLNVbL@eLP]QVLILPN`QL9W?::eLNVbLILK[OPUfOYLUPLXYLdLNVbL9eLPUKQ^L9>dLNVbL9W 

;ZLILPN`QLP]U^LV[KXQRW 

0VbLVZTLIJKLRQNOOYLcQPPUVcLVQRaZ[^WLIPJ^LVZPL3Z`UVcWL9CWE:LK[OPUfOUQbLXYL9W?::ggLP]NPLU^ 

@>WB9WL0VbLP]QL[V\QRPNUVPYLTZ[ObLXQLP]QL^NKQL[V\QRPNUVPYLN^LUVLP]QRQeLT]U\]LU^LNL9F 

[V\QRPNUVPYeL^ZLP]NPLUPJ^L>W@L^Q\ZVb^W 

d]U^LV[KXQRLYZ[L\NVLVZTL\ZKfNRQLTUP]LP]U^LV[KXQRWLDVLP]QLX[PPZVeLTUP]UVLP]QLQRRZR 

Z1LKQN^[RQKQVP^eLP]QYLVZTLNcRQQWLd]U^LU^LT]NPLTQLZX^QRaQbeLNVbLP]U^LU^LT]NPLTQ 

fRQbU\PLU1LTQLNffOYLP]QLfRZfQRLRQONPUZVLNVbLPN`QLP]QLKN^^LZ1LP]QL^fRUVcLUVPZLN\\Z[VPW 

;ZLYZ[L^QQLP]NPLf]Y^U\^LTZR`^eLQ>\QfPLP]NPLP]U^LQ5[NPUZVLTN^LPZZL^UKfOQLPZLXQL[^Qb 

1ZRLZ[RLZX^QRaNPUZV^WL4ZPU\QeLXYLP]QLTNYeLP]NPLP]U^L9WC9CeLUVLZ[RL\N^QeLU^LOZTQRW 

0OOLRUc]PWLIVL=W>?eLTQLTUOOLZ1PQVeLP]Z[c]LVZPLNOTNY^eL[^QL\ZKfOQ>LVZPNPUZVWL0VbLP]Q 

RQN^ZVLT]YLTQLbZLP]NPLU^LP]NPLUPL\NVeLNPLPUKQ^eL^UKfOU1YLYZ[RLOU1QeLNVbLYZ[JRQ 

\ZKfOQPQOYL1RQQLPZL\]ZZ^QLT]QVLYZ[LTNVPLPZL[^QLUPLNVbLT]QVLYZ[LbZVJPLTNVPLPZL[^Q 

UPWL2Z[L\NVLXQLP]QL3[bcQW 

;ZLOQPJ^LPNO`LNLOUPPOQLXUPLNXZ[PL\ZKfOQ>LV[KXQR^WLIL^PNRPLTUP]LNL\UR\OQeLNVbLP]U^LU^LP]Q 

\ZKfOQ>LfONVQWLd]QLXON\`XZNRbLU^LNL\ZKfOQ>LfONVQWLd]NPJ^L5[UPQLNLfRZKZPUZVL1ZRLP]Q 

XON\`XZNRbWL0VbL]QRQeLIL\NOOLP]U^LN>U^LP]QLRQNOLN>U^eL^ZLNOOLP]QLRQNOLV[KXQR^LOUQLZVLP]U^ 

N>U^WL0VbLOQPLP]U^LXQLfO[^L9eLOQPLP]U^LXQLKUV[^L9eLNVbLIL\NOOLP]U^LN>U^LP]QLUKNcUVNRYLN>U^W 

;ZLP]U^LZVQLU^LfO[^L3eLNVbLP]U^LZVQLU^LKUV[^L3eLNVbL3LU^LP]QL^5[NRQLRZZPLZ1LKUV[^L9WLMQ 

bZVJPL\NOOLUPLULUVLcQVQRNOeLXQ\N[^QLUL^PNVb^L1ZRL\[RRQVP^eL^ZLTQLfU\`L3W 
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ILVZTLfU\`LNLfZ^UPUZVL]QRQLT]U\]LVZTLRQfRQ^QVP^LNL\ZKfOQ>LV[KXQRWLFNOOLP]U^LNVcOQ 

P]QPNWL0VbLILfRZ3Q\PLP]U^ggLP]U^LU^LfZ^UPUZVL<eL\ZKfOQ>LV[KXQRWLd]U^LU^LP]QLRQNOLfNRPLZ1 

P]NPL\ZKfOQ>LV[KXQRLNVbLP]U^LU^LP]QLUKNcUVNRYLfNRPLZ1LP]NPL\ZKfOQ>LV[KXQRWL;ZLYZ[ 

\NVL^QQLP]NPLUVbQQbL<L\NVLXQLTRUPPQVeL^UV\QLP]U^LOQVcP]LU^L9eLN^LP]QL\Z^UVQLZ1LP]QPN 

fO[^LcLPUKQ^LP]QL^UVQLZ1LP]QPNeL^ZLP]NPLNPLP]U^LfNRPeLT]U\]LU^LRQNOeLNVbLP]U^LU^LP]QL^UVQLZ1 

P]QPNeLXQ\N[^QLP]U^LU^L9eLIL]NaQLPZLK[OPUfOYLP]NPLXYL3W 

0VbLP]U^LVZTeLN\\ZRbUVcLPZL?[OQRggLcRQNPLKNP]QKNPU\UNVeL?[OQReLN1PQRLT]ZKLP]U^LbU^` 

TN^LNO^ZLKQVPUZVQbggLNORQNbYLUVL9:C=eL]QLfRZaQbLP]NPLP]U^LU^LP]QL^NKQLN^LQLPZLP]Q 

fZTQRL3LP]QPNW 

d]U^LQ5[NOUPYLU^LKUVbgXZccOUVceLNVbLT]QVLIL^NTLP]U^LQ5[NOUPYL1ZRLP]QL1UR^PLPUKQeLILbUbVJP 

XQOUQaQLUPeLV[KXQRLZVQeLNVbLIL\Z[ObL]NRbOYL^OQQfLNPLVUc]PeLXQ\N[^QLIL\Z[ObVJPLfRZaQLUPW 

;QQeLIL]NbVJPL]NbLNVYLdNYOZRLQ>fNV^UZVLYQPeL^ZLIL\Z[ObVJPLfRZaQLUPWL_YLPQN\]QRLUVL]Uc] 

^\]ZZOL^NUbeLP]U^LU^LP]QL\N^QWL0VbLIL^NUbeLT]Y7LAQL^NUbeLP]U^LU^LP]QLTNYLUPLU^W 

8[PLTQLVZTL\NVLfRZaQLUPWL2Z[L\NVLbZLP]QLdNYOZRLQ>fNV^UZVLZ1LP]QL\Z^UVQLP]QPNe 

dNYOZRLQ>fNV^UZVLZ1LP]QL^UVQLP]QPNeLNVbLP]QLdNYOZRLQ>fNV^UZVLZ1LQLPZLP]QLfZTQRL3 

P]QPNeLNVbLUPJ^LQ>N\POYL\ZRRQ\PWL4ZPLNVLNffRZ>UKNPUZVW 

;ZLT]YLTZ[ObLTQLQaQRLTNVPLPZL[^QLP]U^7LMQOOeLU1LYZ[LKN`QLP]U^LP]UVcLcZLNRZ[Vbe 

cZUVcLXN\`LPZLKYL[VU1ZRKL\UR\[ONRLKZPUZVL]QRQggLU1LILKN`QLP]NPLfZUVPLcZLNRZ[VbeLNVbLI 

ZVOYLOZZ`LNPLP]QLRQNOLfNRPeLIL]NaQLNL^UKfOQL]NRKZVU\LKZPUZVWL0VbL^ZLU1LIL\]NVcQLP]QPN 

UVPZLZKQcNLPeLP]QVLILcQPLP]NPL<LU^LQ5[NOLPZL\Z^UVQLZ1LZKQcNLPLfO[^L3LPUKQ^LP]QL^UVQ 

ZKQcNLPeLP]QLRQNOLfNRPLZ1LT]U\]LU^LNL^UKfOQL]NRKZVU\LKZPUZVWL0VbLZ1L\Z[R^QLIJKLVZP 

^P[\`LPZLNVLNKfOUP[bQLZ1L9WLIL\NVLQN^UOYLKN`QLP]QLNKfOUP[bQL=LPUKQ^LONRcQRWL0VbLZ1 

\Z[R^QLP]QRQJ^LVZP]UVcLTRZVceLbQfQVbUVcL[fZVLKYLUVUPUNOL\ZVbUPUZV^eLPZL]NaQL]QRQLN 

1N\QLNVcOQLf]UW 

0VbLP]U^eLP]QVeLU^LNLPUKQ^LQLPZLP]QLfZTQRLcLZKQcNLPLfO[^LfUeLN\\ZRbUVcLPZL?[OQRWL;Z 

T]NPLP]NPLKQNV^LU^LP]NPLU1LYZ[L[^QLP]U^LN^LYZ[RLPRUNOL1[V\PUZVLPZL^ZOaQLNLbU11QRQVPUNO 

Q5[NPUZVeLNVbLYZ[L\NVLKNVUf[ONPQLP]U^LaQRYLQN^UOYggLYZ[L\NVLPN`QL1UR^PLbQRUaNPUaQ^e 

^Q\ZVbLbQRUaNPUaQ^LZ1LQ>fZVQVPUNO^LQ>PRQKQOYLQN^YggLNVbLP]QVLT]QVLYZ[JRQLbZVQe 

YZ[LPN`QLP]QLRQNOLfNRP^LZ1L<eLNVbLZ[PLfZf^L>LN^LNL1[V\PUZVLZ1LPUKQeLNVbLYZ[JaQLbZVQW 
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0^LIL^NUbeLUPJ^L[fLPZLYZ[LT]QVLYZ[LTNVPLPZL[^QLUPWL4Q>PLOQ\P[RQLILTUOOLcUaQLYZ[LNV 

Q>NKfOQLT]QRQXYLUPJ^L\OQNROYLP]QLTNYLPZLcZWLILTZ[ObVJPLQaQVL`VZTL]ZTLPZLbZLUPLUVLNVY 

ZP]QRLTNYWL8[PLZ1PQVeLYZ[LbZL]NaQLNL\]ZU\QWL;ZLTQLNRQLUVPQRQ^PQbeLP]QVeLUVLP]QLRQNO 

fNRPLZ1LP]NPeLT]U\]LU^LP]QVLZ[RLN\\QfPNXOQL^ZO[PUZVW 

;ZLU1LTQL]NaQLNL\ZKfOQ>LV[KXQRL<LQ5[NO^LNLfO[^L3XeLP]QVLTQL^]Z[ObLNOTNY^LXQLNXOQ 

PZLTRUPQLP]NPLN^LNVLNKfOUP[bQLPUKQ^LQLPZLP]QLfZTQRL3LP]QPNWL0VbLP]QVLP]QLNKfOUP[bQLN 

U^LP]QL^5[NRQLRZZPLZ1LNL^5[NRQbLfO[^LXL^5[NRQbeLNVbLPNVcQVPLZ1LP]QPNLU^LXLZaQRLNW 

d]NPL1ZOOZT^LUKKQbUNPQOYL1RZKLP]NPL1Uc[RQW 

0VbL^ZLUVLfRZXOQKL^QPL9eLYZ[LTUOOLcQPL^ZKQL\]NV\QLPZLfRN\PU\QWLMQJOOLcUaQLYZ[LNL1QT 

UVPQRQ^PUVcL\N^Q^WL0VbLNL\ON^^U\L\N^QLP]NPLNOOLZ1LYZ[LUVLYZ[RLOU1QPUKQL]NaQLPZLXQLNXOQ 

PZLbZLZV\QLU^LP]QLaQRYLVZVgUVP[UPUaQLfRZXOQKL3LPZLP]QLfZTQRL3W 

M]QVLIL^ZOaQbL1ZRLP]QL1UR^PLPUKQL3LPZLP]QLfZTQRL3eLIL^NUbLPZLKY^QO1eLTQOOeLT]NPLZVLQNRP] 

\NVLXQLKZRQL\ZKfOQ>LP]NVL3LPZLP]QLfZTQRL37L8[PLUPJ^LRQNOWLIPLU^LVZPL\ZKfOQ>WL0VbLYZ[ 

TUOOLTRQ^POQLTUP]LP]U^WLd]QRQJ^LNVLUV1UVUPQLV[KXQRLZ1L^ZO[PUZV^ggLVZPLZVQeLNOOLZ1LP]QK 

NRQL\ZRRQ\PWL0VbLILTUOOL]QOfLYZ[LNLOUPPOQeLXQ\N[^QLP]QL1UR^PLPUKQeLILTNVPLPZLXQLVU\QLPZ 

YZ[WL8[PLZVOYLP]QL1UR^PLPUKQW 

IL\Z[ObLNO^ZLTRUPQLcLN^LQLPZLP]QLfZTQRLcLPUKQ^LfULZaQRL@WL:ZLYZ[LNcRQQ7L8Q\N[^QLUP 

^UKfOYLKQNV^LP]NPLP]QLNVcOQLP]QPNLU^LfULZaQRL@WLAQRQWL;ZLILQVbL[fL]QRQWL8[PLP]NPJ^L3W 

IJKLVZPL^NYUVcLUPLU^LNLaQRYLVU\QLTNYLZ1LQ>fRQ^^UVcL3eLX[PLUPLU^L3W 

8[PLVZPLZVOYLU^LP]U^L3eLIL\Z[ObLNO^ZLRZPNPQLNVLUVPQcQRLV[KXQRLPUKQ^L?B>LbQcRQQ^ 

T]QRQXYLVeL>eL9eL@eL?eLRZPNPQL\OZ\`TU^QLZRL\Z[VPQR\OZ\`TU^QeLNVbLUPJ^LNcNUVL3WL8Q\N[^Q 

U1LILRZPNPQLE>LbQcRQQ^eLUPJ^L3WL8[PLU1LILRZPNPQLNVZP]QRL?B>LbQcRQQ^eLUPJ^LNcNUVL3eLZRLU1LI 

RZPNPQLXN\`L?B>LbQcRQQ^WL0VbL^ZLYZ[L^QQLP]NPLP]U^LU^LNO^ZLNLTNYLPZLTRUPQL3WL0VbLP]NP 

TUOOL]QOfLYZ[eLXQOUQaQLKQW 

ILTUOOLNOTNY^L]NaQLNL1UaQgKUV[PQLXRQN`Lb[RUVcLP]U^L=AgKUV[PQLOQ\P[RQL^ZLP]NPLYZ[L\NV 

^PRQP\]LYZ[RLOQc^WLI1LYZ[L\NVLKNVNcQLPZLKN`QLUPLXN\`LNVbL1ZRP]LPZLP]QLXNP]RZZKe 

P]NPJ^L1UVQeLX[PLP]NPJ^LYZ[RLfRZXOQKWLILTUOOL^PNRPLQ>N\POYLN1PQRL1UaQLKUV[PQ^W 
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AZTQaQReLQaQRYLd[Q^bNYeLb[RUVcLfNRPLZ1LP]Q^QL1UaQLKUV[PQ^eLTQLTUOOL]NaQLNLKUVUL5[U<W 

IPJ^LRQNOOYLKUVUWLd]U^L^KNOOWL0VbLTQLTUOOL\ZOOQ\PLUPLN1PQRLP]QLOQ\P[RQeLNVbLYZ[LTUOOLQaQV 

cQPL^ZKQL\RQbUPL1ZRLP]NPWLd]NPJ^LZVOYLZVLd[Q^bNY^eLX[PLVZPLPZbNYW 

8Q1ZRQLTQLcZLUVPZLP]U^L1UaQgKUV[PQLXRQN`LPZbNYeLILTNVPLYZ[LPZL^QQL^ZKQP]UVcL^ZLT]NP 

YZ[L]NaQL^ZKQP]UVcLPZLP]UV`LNXZ[PWL8QOUQaQLKQeLUPJ^L]QNOP]YeL_IdL^P[bQVPeLPZL^OQQfe 

X[PLUPJ^LNO^ZL]QNOP]YL^ZKQPUKQ^LPZLVZPL^OQQfWL;OQQfOQ^^LVUc]P^LNVbLTZRRYeL3[^PLP]Q 

TNYLP]NPLIL]NbL^OQQfOQ^^LVUc]P^LUVL]Uc]L^\]ZZOLNXZ[PL?[OQRJ^LQ5[NPUZVWLIPJ^L]QNOP]YW 

d]QLRQN^ZVLT]YLP]NPJ^L]QNOP]YLU^LXQ\N[^QLZV\QLYZ[L^QQLP]QL^ZO[PUZVeLYZ[L^NYeLN]eLZ1 

\Z[R^Q<L0VbLYZ[LVQaQRL1ZRcQPLUPWLI1L^ZKQZVQLPQOO^LYZ[L1RZKLP]QL^PNRPeLYZ[L^NYeLYQN]e 

Z1L\Z[R^QWL0VbLYZ[L1ZRcQPLUPeLNVbLP]QLVQ>PLbNYeLYZ[LbZVJPLRQKQKXQRW 

;ZLT]NPLILTNVPLYZ[LPZL^QQLU^LNLRQKNR`NXOQLQ>NKfOQLZ1LNVLZ^\UOONPUZVLP]NPL\NVLXQ 

fRZb[\QbLVZPLXYLTUVbeLN^LTQL]NaQL^QQVeLX[PLXYL]QNPLNVbLXYL\ZZOUVcWLIL]NaQL]QRQLN 

VU\QLfUfQeLNVbLP]QRQLU^LNLcRUbL]QRQggLIL\NVLPZ[\]LUPeLIJKLPZ[\]UVcLUPLVZTggLP]NPJ^LNOO 

P]QRQLU^WLIPJ^LNVLZfQVLfUfQeLNVbLP]QRQJ^LNLcRUbL]QRQWL0VbLT]QVLIL]QNPLP]NPLfUfQLNVb 

\ZZOLUPeL^ZKQ]ZTLUPLcQVQRNPQ^L99>L]QRP<LZ^\UOONPUZVLNVbLfRQ^^[RQLTNaQeLT]U\]LYZ[ 

TUOOLXQLNXOQLPZL]QNRWL0VbLIJOOLcUaQLYZ[L[VPUOLP]QLQVbLZ1L:Q\QKXQReLKNYXQLKUbg 

:Q\QKXQReLPZL\ZKQL[fLTUP]LNL^ZO[PUZVLT]YLUPJ^LbZUVcLP]NPW 

@MAIBBI4CE 

ghPijkkPhl	 IJKL]QNPUVcLP]QLcRUbLVZTW 

@SDMLdD4?E 

ghPijkkPhl	 99>L]QRP<eLRZ[c]OYWLI1LYZ[LTNVPLPZLfONYLTUP]LP]U^eLbZVJPLXRQN`LUPWLdRYLPZLPRNV^1QRLP]Q 

OU5[UbLUVL9:L^Q\ZVb^WLILTUOOL^PNRPeLILTUOOLRQ^[KQLP]U^LOQ\P[RQeLQ>N\POYLALKUV[PQ^L1RZK 

VZTW 

I1LYZ[LP[RVLP]U^LUVPZLNLPZRVNbZeLYZ[LRZPNPQLUPeLP]QVLYZ[LZfQVL[fLNL1[VVQOLZ1LNUReLNVbL^Z 

UPLU^LVQaQRLP]QLfRZXOQKLP]NPLP]QLOU5[UbL\NVVZPLcZLP]RZ[c]WLd]QRQJ^LNOTNY^LfRQ^^[RQ 

Q5[UOUXRU[KeLNVbLILbZVJPLRQKQKXQRL]ZTLOZVcLUPLPN`Q^eLX[PLILP]Z[c]PLUPLTN^L9: 

^Q\ZVb^eLX[PLU1LYZ[LTNVPLPZeLTQL\NVLPUKQLUPWL_NYLQaQVLXQLOQ^^W 
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ILVZTLTNVPLPZLNbbRQ^^LP]QLU^^[QLZ1L^UKfOQL]NRKZVU\LZ^\UOONPUZVLZ1LNLfQVb[O[KWL0^ 

YZ[LTUOOLRQKQKXQRL1RZKL=W>9eLU1LYZ[L]NaQLNLfQVb[O[KeLOQVcP]LOeLKN^^LKeLNVbLU1LP]Q 

KN^^LZ1LP]QL^PRUVcLU^LVQcOUcUXOYL^KNOOL\ZKfNRQbLPZLP]QLKN^^LP]NPLU^L]NVcUVcL]QRQe 

P]QVLP]QLfQRUZbLZ1LZ^\UOONPUZVLU^L@LfULPUKQ^LP]QL^5[NRQLRZZPLZ1LOLZaQRLceLceLUVLP]QL8Z^PZV 

NRQNeLXQUVceLPZLNL]Uc]LbQcRQQLZ1LN\\[RN\YeLEW=>LKQPQR^LfQRL^Q\ZVbL^5[NRQbW 

I1LYZ[L^UKfOYLPN`QLOLNffRZ>UKNPQOYL9LKQPQReLP]QVLYZ[L\NVL^QQLP]NPLYZ[LcQPLNLfQRUZbLZ1 

NXZ[PL@L^Q\ZVb^WL0VbLU1LYZ[LKN`QLP]QLOQVcP]LNXZ[PL@AL\QVPUKQPQR^eLP]NPLU^eLCLPUKQ^ 

^]ZRPQReLP]NVLYZ[LTZ[ObLQ>fQ\PLP]U^LfQRUZbLT]U\]LU^L@LPUKQ^L^]ZRPQReLT]U\]LU^LNXZ[PL9 

^Q\ZVbWL0VbLTUP]Z[PLNVYLfRQPQV^QLZ1LN\\[RN\YeL3[^PLQYQXNOOUVceLVZPLRQNOOYLPQ^PUVcggLU1LI 

3[^PLQYQXNOOLP]U^LPZLXQLNXZ[PLNLKQPQReLNVbLU1LILZ^\UOONPQLP]U^LXN\`LNVbL1ZRP]eLUPJ^LNXZ[P 

PTZL^Q\ZVb^L1ZRLZVQLZ^\UOONPUZVggLZVQeLPTZeLZVQeLPTZeLZVQeLPTZWLI1LIeL]ZTQaQReLKN`QLUP 

@AL\QVPUKQPQR^eL1Z[RLPUKQ^L^]ZRPQReLP]QVLUPLU^LaQRYL\OZ^QLPZL9L^Q\ZVbWL4ZLUVPQR1QRQV\Q 

]QRQWLDVQeLZVQeLZVQeLZVQeLZVQeLZVQW 

BQKNR`NXOQeLT]QVLYZ[LOZZ`LNPLP]U^LQ5[NPUZVeLU^eLP]NPL3[^PLOU`QLUVLP]QL\N^QLZ1LP]Q 

^fRUVceLUPLU^LUVbQfQVbQVPLZ1LP]QLNKfOUP[bQWLIVLZP]QRLTZRb^eLT]QP]QRLIL]NaQLNLONRcQ 

NKfOUP[bQLZRLNL^KNOOLNKfOUP[bQeLUPLTZ[ObLPN`QLP]QL^NKQLNKZ[VPLZ1LPUKQLPZLcZLXN\` 

NVbL1ZRP]W 

MQOOeLVZPL5[UPQL1ZRLNLfQVb[O[KWLM]QVLTQLbQRUaQLP]U^LfQRUZbeLYZ[LRQKQKXQRLP]NPLYZ[ 

]NaQLPZLN^^[KQLT]NPLTQL\NOOL^KNOOLNVcOQLNffRZ>UKNPUZVWL2Z[LTUOOL^QQLP]NPLNcNUVLNVb 

NcNUVLTUP]L=W>?eL\NOOQbL^KNOOLNVcOQLNffRZ>UKNPUZV^WLMUP]L^KNOOLNVcOQ 

NffRZ>UKNPUZV^eLP]QL1UVNOLP]QPNLU^LNOTNY^LP]QL^NKQLN^LP]QPNLUVLRNbUNV^W 

4ZTLU1LYZ[LN^`LKQL]ZTL^KNOOLU^L^KNOOeLP]NPJ^LNLKNPPQRLZ1LPN^PQWLIVL@B9>>eLTQL]NaQ 

P]QLKZP]QRLZ1LNOOLfQVb[O[K^ggLAW9=LKQPQR^LOZVcWLH[UPQLUKfRQ^^UaQWL;ZLTQL]NaQLN 

fQVb[O[KLTUP]LSLU^LAW9eLfO[^LZRLKUV[^L>W>ALKQPQR^WLMQL\NVVZPLKQN^[RQLUPLNVYLXQPPQR 

P]NVLAL\QVPUKQPQR^eLXQ\N[^QLUPL]N^LPZLXQL[VbQRL^PRQP\]LT]QVLTQLKQN^[RQLUPWL0Vb 

P]QVLYZ[L]NaQLPZLcZLNOOLP]QLTNYLPZLP]QL\QUOUVcLNVbLNOOLP]QLTNYLbZTVggL_NR\Z^LbZQ^ 

P]NPeLRU^`UVcL]U^LOU1QeLNVbL]QL\ONUK^LP]NPLP]QLXQ^PL]QL\NVLbZLU^LAL\QVPUKQPQR^W 

MQL]NaQL?9LfZ[Vb^L]NVcUVcL[VbQRLP]QRQWLMQLPRUQbLb[RUVcLP]QL^[KKQReLXQOUQaQLKQW 

MQLPRUQbeLTUP]LPQ\]VU\UNV^LZ1L_IdeLPZL]NaQLP]NPLfQVb[O[KL]QRQWL0VbLZVQLbNYLUP 
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OZZ`QbLcZZbeLX[PL1UVNOOYeLP]QYL^NUbLVZeLTQL\NVJPLbZLUPeLTQL\NVJPLUV^PNOOLUPL]QRQeLUPJ^LN 

^N1QPYLU^^[QWL;ZL[V1ZRP[VNPQOYeLTQLbZVJPL]NaQLP]QLKZP]QRLZ1LNOOLfQVb[O[K^L]QRQW 

IVL@B9>>eLT]QVLILOQ\P[RQbLZVL4QTPZVUNVLKQ\]NVU\^eLILbQKZV^PRNPQbLP]NPLP]QLfQRUZb 

P]NPLP]U^LfQVb[O[KLfRZb[\Q^LU^LQ>PRQKQOYL\OZ^QLTUP]UVLP]QLQRRZRLZ1LKQN^[RQKQVP 

T]U\]LYZ[LfRQbU\PWLIVLZP]QRLTZRb^eLP]QLKN^^LZ1LP]QL^PRUVcLU^LUVbQQbLVQcOUcUXOYL^KNOO 

\ZKfNRQbLPZLP]QLKN^^LZ1LP]QLZX3Q\PWLMQLQaQVLTQUc]QbLP]QL^PRUVcLZVQ^WLILbZVJP 

RQKQKXQRLT]NPLUPLTN^eLX[PLUPLTN^L^[\]LNL^KNOOL1RN\PUZVLZ1LKLP]NPLUVbQQbLUPL\Z[ObLXQ 

UcVZRQbW 

0VbL^ZLP]QLfRQbU\PUZVLP]QVLU^eLU1LYZ[L^UKfOYLf[PLP]U^LOLUVLP]QRQeLdLfRQbU\PQbeLf[RQOYLZV 

P]QLXN^U^LZ1LP]NPL^UKfOQLQ5[NPUZVeLQ5[NO^LCWA:LfO[^LZRLKUV[^L>W>@L^Q\ZVb^WL0VbLP]U^ 

>W>@LU^LP]QLRQ^[OPLZ1LP]U^L>W>AWLd]QRQJ^LNL9FLQRRZRLUVL]QRQWLALZ[PLZ1LA9=LU^L9FWL0VbL^Z 

P]QLQRRZRLUVLPLU^L]NO1LNLfQR\QVPeLXQ\N[^QLUPJ^LP]QL^5[NRQLRZZPeLNVbL^ZLYZ[LcQPLNL]NO1LN 

fQR\QVPLQRRZRWL0VbLILRZ[VbQbLP]NPLZ11WL;ZLP]NPLU^LP]QLfRQbU\PUZVW 

0VbLP]QVLILKNbQLPTZLKQN^[RQKQVP^eLZVQLNLALbQcRQQLNVcOQLNVbLZVQLNL9>LbQcRQQ 

NVcOQeLNVbLILbUbLP]NPL9>LPUKQ^WL;ZL9>PLNPLALbQcRQQ^LNVbL9>PLNPL9>LbQcRQQ^W 

4ZTLP]U^LTN^LUVL9EEEWLd]Z^QLTQRQLKYLcZZbLbNY^WLd]QYLTQRQLKYLcZZbLPUKQ^eLRUc]P7 

6N^PLU^LNOTNY^LP]QLcZZbW 

0VbL^ZLILP]QVL\ONUKQbLP]NPLIL\Z[ObLbZLP]U^LPZLNVLN\\[RN\YLZ1L>W9L^Q\ZVb^WLIL]NbLNLOZP 

Z1L\Z[RNcQLUVLP]Z^QLbNY^WL0VbLILKQN^[RQbLP]QLALbQcRQQeLNVbLT]NPLbUbLIL1UVb7 

;VXQOUQaNXOQeLPR[OYL[VXQOUQaNXOQeLf[RQOYLO[\`YggLIL1Z[VbLQ>N\POYLP]NPLV[KXQReLT]U\]LZ1 

\Z[R^QLU^LNVLN\\UbQVPeLXQ\N[^QLKYLN\\[RN\YLTN^LVZLXQPPQRLP]NVL>W9L^Q\ZVb^WL0Vb 

P]QVLILbUbLUPLNPLNL9>LbQcRQQLNVcOQeLNVbLP]QVLIL1Z[VbLP]U^W 

0VbL^ZLILbQKZV^PRNPQbLP]NPLUVbQQbeLALNVbL9>LbQcRQQ^eLIL^PUOOL\ZV^UbQRQbL^KNOOLNVcOQ^ 

1ZRLP]NPLNffRZ>UKNPUZVeLNVbLUPLU^LTUP]UVLP]QL[V\QRPNUVPYLZ1LKYLKQN^[RQKQVPeLT]NPLYZ[ 

Q>fQ\PW 

d]QVLILTNVPQbLPZLbQKZV^PRNPQggLT]U\]LU^LVZPL^ZLUVP[UPUaQggLP]NPLP]QLfQRUZbLT]U\]LU^ 

UVbQfQVbQVPLZ1LKN^^eLT]U\]LU^LVZPLP]QL\N^QL1ZRLP]QL^fRUVcWL;ZLVZTLU1LYZ[L\]NVcQLP]Q 

KN^^LNVbLYZ[LbZVJPL\]NVcQLOeLYZ[LQ>fQ\PLVZL\]NVcQLUVLfQRUZbW 
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0VbLP]NPJ^LT]NPLILRQNOOYLTNVPLPZL^]ZTLYZ[L]QRQeLX[PLIL\NVJPWLd]QRQ1ZRQeLIJaQLbQ\UbQbLPZ 

^]ZTLYZ[LT]NPLILbUbLUVL9EEEeLU1LYZ[L\NVL^]ZTLP]QLPTZgKUV[PQLaQR^UZVLZ1LKYLaUbQZ 

OQ\P[RQ^eLNVbLYZ[L\NVL3[bcQL1ZRLYZ[R^QO1LPZLT]NPLQ>PQVPLP]QLKN^^LbZQ^LVZPLUV1O[QV\Q 

P]Qgg 

DVQLZ1LP]QLKZ^PLRQKNR`NXOQLP]UVc^LIL3[^PLKQVPUZVQbLPZLYZ[LU^LP]NPLP]QLfQRUZbLZ1LP]Q 

Z^\UOONPUZV^LU^LUVbQfQVbQVPLZ1LP]QLKN^^LZ1LP]QLZX3Q\PWLd]NPLTZ[ObLKQNVLU1LIL3ZUVLP]Q 

XZXeLNVbLIL^TUVcLbZTVLTUP]LP]QLXZXeLP]NPLYZ[L^]Z[ObLcQPLP]NPL^NKQLfQRUZbWLDR 

^]Z[ObLYZ[LVZP7LIJKLN^`UVcLYZ[LNL5[Q^PUZVLXQ1ZRQLTQLbZLP]U^LNT1[OLQ>fQRUKQVPW 

MZ[ObLP]QLfQRUZbL\ZKQLZ[PLPZLXQLP]QL^NKQLZRLVZP7L;ZKQLZ1LYZ[LP]UV`LUPJ^LP]QL^NKQW 

ANaQLYZ[LP]Z[c]PLNXZ[PLUPeLP]NPLIJKLNLOUPPOQLXUPLPNOOQRLP]NVLP]U^LZX3Q\PeLNVbLP]NP 

P]QRQ1ZRQLKNYXQLQ11Q\PUaQOYLP]QLOQVcP]LZ1LP]QL^PRUVcL]N^LXQ\ZKQLNLOUPPOQLOQ^^LU1LIL^UPL[f 

OU`QLP]U^7L0VbLU1LP]QLOQVcP]LZ1LP]QL^PRUVcLU^LNLOUPPOQLOQ^^eLP]QLfQRUZbLTZ[ObLXQLNLOUPPOQ 

^]ZRPQRWL2QN]7L8QLfRQfNRQbL1ZRLP]NPW 

DVLP]QLZP]QRL]NVbLIJKLNO^ZLfRQfNRQbggLTQOOeLIJKLVZPL5[UPQLfRQfNRQbL1ZRLUPWLILTUOOLPRYLPZ 

]ZObLKYLXZbYLN^L]ZRU<ZVPNOLN^LILfZ^^UXOYL\NVLUVLZRbQRLPZLXQLNPLP]QL^NKQLOQaQOLN^LP]Q 

XZXWLILTUOOL^PNRPLT]QVLIL\ZKQLPZLNL]NOPL]QRQWLd]QRQLTQLcZW 

4ZT<L2Z[L\Z[VPWLd]U^L][RP^WL;c]< 

@80B?S2L0;:I8S?LFD;4dI4CLhBD_L0;:I?4F?E 

ghPijkkPhl ILTNVPLPZL]QNRLYZ[LOZ[b< 

D]ggLN]gg 

mnoNjpQjl @I40;:I8S?E 

ghPijkkPhl d]NV`LYZ[< 

mnoNjpQjl ;U>eL^QaQVeLQUc]PeLVUVQeLPQV< 

@FA??B;E 
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ghPijkkPhl 9>PLU^LMNOPQRLSQTUVWLCAWBLfO[^LZRLKUV[^L>W9L^Q\ZVb^WL6]Y^U\^LTZR`^eLIJKLPQOOUVcLYZ[<
 

0OOLRUc]PWL;ZLILP]UV`LUPLTN^L\ZVaUV\UVceLNPLOQN^PL1ZRLP]QL1RQ^]KQVeLP]NPLUVbQQbeLP]Q 

fQRUZbLZ1LNLfQVb[O[KLU^LUVbQfQVbQVPLZ1LP]QLKN^^eLfRZaUbQbLP]NPLYZ[L\NVLUcVZRQLP]Q 

KN^^LZ1LP]QL^PRUVcLUP^QO1eLT]U\]LU^LP]QL\N^QL1ZRLP]NPLfQVb[O[KW 

_NVYLfQVb[O[K^ggL^ZKQLTQLTUOOL^QQLUVL=W>?ggLNRQLKZRQL\ZKfOQ>eLKZRQL\ZKfOU\NPQbe 

P]NVL^UKfOYLNLKN^^LZ1L^PRUVcLTUP]LNVLZX3Q\PLNPLP]QLQVbWL0VbLP]Z^QLfQVb[O[K^LTQL\NOO 

NLf]Y^U\NOLfQVb[O[KWLhZRLUV^PNV\QeLIL\Z[ObL]NaQLP]U^LfNURLZ1L\ZKfN^^Q^eLNVbL3[^PLOQP 

UPLZ^\UOONPQLOU`QLP]U^WLd]NPLU^LVZPL3[^PLNL^UKfOQLfQVb[O[KWLDRLIL\Z[ObL]NaQLNLR[OQRLOU`Q 

P]U^eLf[PLNL]ZOQLP]RZ[c]L]QRQeLNVbL]NaQLNLfUVeLNVbL]NaQLUPLZ^\UOONPQLOU`QLP]U^WL8[PLI 

\Z[ObLNO^ZL]NaQLUPLZ^\UOONPQL]QRQeLNPLbU11QRQVPLfQRUZb^WLI1LILZ^\UOONPQLUPLRUc]PLUVLP]Q 

KUbbOQeLP]QVLUPLbZQ^VJPLZ^\UOONPQLNPLNOOW 

4ZTL\ZKQ^LP]QL5[Q^PUZVeL]ZTLbZLTQLbQNOLTUP]LP]NP7L0VbLKZ^PLZ1LYZ[LK[^PL]NaQ 

^QQVLP]NPLUVL=W>9eLX[PLILbZLTNVPLPZLNbbRQ^^LP]NPLUVL5[UPQL^ZKQLbQPNUOW 

;ZLNLf]Y^U\NOLfQVb[O[KeLP]QVeLOZZ`^LOU`QLP]U^WLd]U^LU^LNVLZX3Q\PeLNVbLILbRUOOLNL]ZOQLUV 

]QRQggLfZUVPLfggLNVbLILf[PLNLfUVLUVLP]QLTNOOeLNVbLUPL\NVeLTUP]Z[PL1RU\PUZVeLZ^\UOONPQLXN\` 

NVbL1ZRP]WL0VbLOQPLP]QL\QVPQRLZ1LKN^^LXQL]QRQeLfZ^UPUZVLDeLNVbLP]U^L^QfNRNPUZV 

XQPTQQVLbeLfeLNVbLZLU^LaeLNVbLZLU^LP]QL\QVPQRLZ1LKN^^WL0VbLYZ[L\NVL\]ZZ^QLf 

NVYT]QRQLYZ[LTNVPLPZWLd]QRQJ^LVZLRQ^PRU\PUZVLZVLfW 

;ZLYZ[L^QQLP]NPLP]U^LfQVb[O[KLU^LZ11^QPLZaQRLNVLNVcOQLP]QPNeLNVbLUPLTUOOL^PNRPLPZ 

Z^\UOONPQLXN\`LNVbL1ZRP]WL0VbLP]QL5[Q^PUZVLU^eLT]NPLU^LP]QLfQRUZb7 

;ZL\OQNROYeLTQLKNYLf[PLP]QLQVPURQLcRNaUPNPUZVNOL1ZR\QLNPLfZUVPLZeLUVLP]QL\QVPQRLZ1LKN^^W 

;ZLP]U^LU^LP]QL1ZR\QLN\PUVcLNPLP]NPLfZUVPWL4ZTL\ZKQ^LP]QL5[Q^PUZVeLNRQLP]QRQLNVYLZP]QR 

1ZR\Q^LN\PUVcLZVLP]U^LZX3Q\P7LDRLU^LP]U^LP]QLZVOYLZVQ7L8Q\N[^QLT]QVLYZ[L^P[bYLUPe 

YZ[JRQLcZUVcLPZLPN`QLNOOL1ZR\Q^LUVPZLN\\Z[VPW 

M]ZLU^L]NffYLP]NPLTQL]NaQLPN`QVLNOOL1ZR\Q^LUVPZLN\\Z[VP7LBNU^QLYZ[RL]NVbWL_Z^PLZ1 

YZ[LNRQLcQPPUVcL^\NRQbeLRUc]P7 

M]ZL^NY^LVZeLP]QRQL]N^LPZLXQLNPLOQN^PLZVQLZP]QRL1ZR\Q7L0VbLT]U\]L1ZR\QLU^LP]NP7 
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2QN]eLIJKLVZPLQaQVL^ZL^[RQggLT]QRQLU^LP]QLN\PUaQLOZ\NPUZV7L2QN]W 

;ZLP]QRQLK[^PLXQL^ZKQ]ZTLNL1ZR\QLNPLfLPZL]ZObLUPL[fWLDP]QRTU^QLUPLTZ[ObL3[^PL^PNRPLPZ 

N\\QOQRNPQLbZTVWL4ZTeLIJKLVZPLQaQVL^[RQLP]NPLUPLU^LNL^PRNUc]PL[fWLILbZ[XPLP]NPWLIPLKNY 

^UKfOYLXQLUVLNLbURQ\PUZVeLILbZVJPLTNVPLPZLP]UV`LNXZ[PLP]NPWL8[PL^[RQOYLP]QRQL]N^LPZLXQLN 

1ZR\QL[fW 

4ZTLRQKQKXQReLhLQ5[NO^LKNWLM]QVLYZ[LbQNOLTUP]LRZPNPUZVLZ1LZX3Q\P^ggLNVbLP]U^LU^ 

cZUVcLPZLXQLRZPNPUZVNOggLP]QVLP]QLQ5[NPUZVL\]NVcQ^LUVPZLPN[eLP]QLPZR5[QeLUP^LP]Q 

KZKQVPLZ1LUVQRPUNeLPUKQ^LNOf]NeLT]QRQXYLNOf]NLU^LP]QPNLbZ[XOQLbZPeLP]QLNVc[ONR 

N\\QOQRNPUZVW 

0VbL^ZLU1LILfU\`LfLN^LKYLfZUVPLZ1LZRUcUVeLP]QVLP]QLPZR5[QeLb[QLPZLP]U^L1ZR\QeLbZQ^LVZP 

\ZVPRUX[PQLPZLKYLPZR5[QLQ5[NPUZVeLXQ\N[^QLP]QLPZR5[QLU^LRL\RZ^^L1ggLUPJ^LNL\RZ^^ 

fRZb[\PLXQPTQQVLP]QLfZ^UPUZVLaQ\PZRLNVbLP]QL1ZR\QeLNVbLP]U^LU^LP]QLfZ^UPUZVLaQ\PZRLPZ 

P]QL\QVPQRLZ1LKN^^eLNVbLP]QLfZ^UPUZVLaQ\PZRL1RZKLfLPZLfLU^L>WL;ZLU1LTQLbQNOLTUP]LP]Q 

PZR5[QLRQONPUaQLPZLfZUVPLfeLP]NPL1ZR\QLU^LZ1LVZL\ZV^Q5[QV\QW 

;ZLIJKLcZUVcLPZLPN`QLfLN^LKYLZRUcUVWL0VbL^ZLVZTLU^LP]QL5[Q^PUZVeLT]NPLU^LP]QLPZR5[Q 

RQONPUaQLPZLfZUVPLf7LMQOOeLUPJ^LRL\RZ^^LhWLBLU^LP]U^LbU^PNV\QeLT]U\]LU^LXLhLU^LKcWL8[PLI 

]NaQLNL\RZ^^LfRZb[\PeL^ZLIL]NaQLPZLPN`QLP]QL^UVQLZ1LP]U^LNVcOQLUVPZLN\\Z[VPW 

;ZLP]NPLU^LP]QLKNcVUP[bQLZ1LP]QLPZR5[QeLNVbLP]QLKNcVUP[bQLZ1LP]NPLPZR5[QeLP]QVe 

N\\ZRbUVcLPZLKYLRZPNPUZVNOLQ5[UaNOQVPLZ1LhLQ5[NO^LKNeLQ5[NO^LP]QLKZKQVPLZ1LUVQRPUN 

1ZRLRZPNPUZVLNXZ[PLP]NPLfZUVPLfLPUKQ^LP]QPNLbZ[XOQLbZPW 

AZTQaQReLUPLU^LNLRQ^PZRUVcLPZR5[QWLd]QLPZR5[QggLNVbLYZ[L\NVLbZLP]NPLTUP]LYZ[RLRUc]P 

]NVbeLT]NPQaQRLTNYLYZ[L]NaQLOQNRVQbL]ZTLPZLbZLP]NPggLP]QLPZR5[QLU^LUVLP]Q 

XON\`XZNRbeLfQRfQVbU\[ONRLPZLP]QLXON\`XZNRbeLUVLP]QLXON\`XZNRbWLRL\RZ^^L1LU^LUVLP]Q 

XON\`XZNRbWLIL]NaQLRZPNPQbLUPL\Z[VPQR\OZ\`TU^QeLT]U\]LU^LNLaQ\PZRLZ[PLZ1LP]Q 

XON\`XZNRbWL;ZLZVQLU^LOU`QLP]U^LNVbLP]QLZP]QRLU^LOU`QLP]U^WLd]NPLU^LOU`QL^NYUVceLP]Q 

PZR5[QLU^LRQ^PZRUVcW 

d]QL^NKQLRQN^ZVLT]YLTQLTRZPQLbZTVLhLQ5[NO^LKUV[^L`>eLT]U\]LU^LP]QL^fRUVceLU^LT]Y 

TQLVZTLTRUPQLP]U^LQ5[NO^LKUV[^LP]U^WLdN`QLUVPZLN\\Z[VPLP]QLbURQ\PUZVLZ1LP]QLaQ\PZR^W 

2: 



0VbL^ZLP]U^LU^LNLbU11QRQVPUNOLQ5[NPUZVLP]NPLYZ[LTZ[ObL]NaQLPZL^ZOaQW 

0VbLU1LVZTLTQLcZLPZL^KNOOLNVcOQLNffRZ>UKNPUZVeLP]QVLP]QL^UVQLZ1LP]QPNLcZQ^LPZLP]QPN 

U1LP]QPNLU^LUVLRNbUNV^eLNVbL^ZLIL\NVLRQTRUPQLbZTVLP]U^LP]QPNLbZ[XOQLbZPLfO[^LbKc 

bUaUbQbLXYLP]QLKZKQVPLZ1LUVQRPUNLNXZ[PLfZUVPLfLPUKQ^LP]QPNLQ5[NO^L>W 

0VbLVZTeL^KNOOLNVcOQLNffRZ>UKNPUZVeLTQL]NaQLNLbU11QRQVPUNOLQ5[NPUZVLT]U\]LU^eLNcNUVe 

NLfUQ\QLZ1L\N`QWL;UKfOQL]NRKZVU\LZ^\UOONPUZVWL0VbL^ZLP]QL^UKfOQL]NRKZVU\LZ^\UOONPUZV 

^ZO[PUZVLK[^PLXQLP]NPLP]QPNLU^L^ZKQLKN>UK[KLNVcOQLP]QPNL>LPUKQ^LP]QL\Z^UVQe 

ZKQcNLPLfO[^Lf]UeL^ZLXYLP]U^LZKQcNLU^LP]QL^5[NRQLRZZPLZ1LP]U^LV[KXQRWLG[^PLOU`QLTQ 

QNROUQRL]NbLP]QL^5[NRQLRZZPLZ1L`LZaQRLKeLZKQcNLVZTLK[^PLXQLP]U^WLDKQcNLU^LP]Q 

^5[NRQLRZZPLZ1LXKcLbUaUbQbLXYLULZ1LfWLd]NPLKQNV^LPLfQRUZbLZ1LZ^\UOONPUZVLU^LP]Q 

KZKQVPLZ1LUVQRPUNLNXZ[PLfZUVPLfLbUaUbQbLXYLbLNVbLPW 

ILTNVPLPZLRQfQNPLT]NPLIL^NUbLQNROUQRWLd]U^LZKQcNLU^L\NOOQbL=NVc[ONRL1RQ5[QV\YW=Ld]Q 

NVc[ONRL1RQ5[QV\YLU^LNLcUaQVWLd]NPJ^LP]QLNVc[ONRL1RQ5[QV\YWL:ZLVZPL\ZV1[^QLP]NPLTUP] 

P]QPNLbZPeLT]U\]LTQLNO^ZL\NOOLZKQcNeLT]U\]LU^L\NOOQbLNVc[ONRLaQOZ\UPYWL0VbLP]Q 

NVc[ONRLaQOZ\UPYLUVLP]U^L\N^QLU^LNL^PRZVcL1[V\PUZVLZ1LPUKQWLM]QVLP]QLZX3Q\PL\ZKQ^LPZLN 

]NOPeLP]QLNVc[ONRLaQOZ\UPYLU^L>eLXQ\N[^QLP]QPNLbZPLU^L>WLIPLU^L[V1ZRP[VNPQLP]NPLTQLcUaQ 

P]QKLP]QL^NKQL^YKXZOWL;ZLP]U^LU^LUVbQfQVbQVPLZ1LPUKQeLX[PLP]QPNLbZPLbZQ^LbQfQVb 

ZVLPUKQeLNVbLP]QPNLbZPLU^LP]QLNVc[ONRLaQOZ\UPYWL0VbLUVLP]QL\N^QLZ1LP]QL[VU1ZRKL\UR\[ONR 

KZPUZVeLP]QLPTZLZKQcN^LNRQLP]QL^NKQW 

;ZLVZTLTQL]NaQLNOOLP]QLUVcRQbUQVP^LUVL]NVbLPZL\NO\[ONPQL1ZRLNX^[RbgOZZ`UVcLZX3Q\P^ 

T]NPLP]QLfQRUZbLZ1LZ^\UOONPUZVLU^eLfRZaUbQbLP]NPLTQLNRQLNXOQLPZL\NO\[ONPQLP]QLKZKQVP 

Z1LUVQRPUNLNXZ[PLP]QLfZUVPLZ1LRZPNPUZVeLNVbLZ1L\Z[R^QLTQL]NaQLPZL`VZTLaLNVbLP]QLKN^^ 

Z1LP]QLZX3Q\PW 

2Z[L]NaQLNLTZVbQR1[OLQ>NKfOQLUVLYZ[RLfRZXOQKL^QPWLILTUOOL^ZOaQLP]NPLQ5[NPUZVeLTUOO 

\NO\[ONPQLP]U^LPeL1ZRLNL]ZZfggLP]U^LU^LP]QL]ZZfWL0OOLP]QLKN^^LU^LNPLP]QL\UR\[K1QRQV\QeL^Z 

UPL^]Z[ObLXQLaQRYLQN^YLPZL\NO\[ONPQLP]QLKZKQVPLZ1LUVQRPUNWL0VbLTQL]NaQLNL]ZOQLUV 

]QRQeLNVbL^ZLTQJRQLcZUVcLPZLZ^\UOONPQLUPLRUc]PLNPLP]QLRUKWL0VbL^ZLZ[RLcQZKQPRYLU^LQN^Ye 

X[PLTQL^]Z[ObLXQLNXOQLPZLXRUVcLP]U^LQ5[NPUZVLPZLNLRUcUbLPQ^PeLfRZaUbQbLP]NPLTQLPN`Q 

UVPZLN\\Z[VPLP]QL[V\QRPNUVPYLZ1LZ[RLKQN^[RQKQVPW 
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0VbL^ZLOQPLKQLf[PLUVL]QRQLP]U^L\UR\OQeLT]U\]LU^LP]U^L]ZZfWL;ZLNOOLP]QLKN^^eLaQRYLcZZb 

NffRZ>UKNPUZVeLU^LNPLP]QL\ZV1QRQV\QeLNVbLP]QLZ^\UOONPUZVLU^LNXZ[PLNVLN>U^ 

fQRfQVbU\[ONRLPZLP]QLXON\`XZNRbeLfZUVPLfWLd]U^LU^LP]QL\QVPQRLZ1LKN^^LZeLNVbLIJKLcZUVc 

PZLZ11^QPLP]U^L]ZZfWL;ZLP]U^LU^LT]QVLUPLU^LNPLQ5[UOUXRU[KeLNVbLP]U^LU^LZ11^QPLZaQRLNVLNVcOQ 

P]QPNWL;ZLfZUVPLZLU^LVZTL]QRQWLFNOOLUPLZLfRUKQWL0VbL^ZLUVLNVNOZcYLTUP]LT]NPLTQLbUb 

P]QRQeLTQL]NaQL]QRQLP]QL1ZR\QLKceLNVbLP]QLbQRUaNPUZVLU^LUbQVPU\NOWLMQLbZVJPL]NaQLPZ 

cZLZaQRLP]NPLNcNUVWL0VbLP]QLRNbU[^LU^LRWL0VbLKLU^LcUaQVeLU1LYZ[LVQQbLUPeLNVbLRLU^LcUaQVW 

IJOOL^]ZTLYZ[LT]NPLP]Q^QLV[KXQR^LNRQLONPQRW 

;ZLNOOLIL]NaQLPZLbZLVZTLU^LcZLPZLP]U^LQ5[NPUZVLNVbL\NO\[ONPQLP]QLKZKQVPLZ1LUVQRPUNL1ZR 

RZPNPUZVLZ1LNVLN>U^LOU`QLP]U^LP]RZ[c]LfZUVPLfWLM]ZLRQKQKXQR^L]ZTLPZLbZLP]NP7 

=W>9WLFZKQLZVWLIVLP]QLTZR^PL\N^QeLUPJ^LTRZVcWLIL^QQLZVQL]NVbLP]QRQWLM]Z 

RQKQKXQR^7 

SQPLKQLN^`LYZ[LP]U^WL;[ffZ^QLUPLTQRQLRZPNPUVcLP]RZ[c]LNVLN>U^LRUc]PLP]RZ[c]LP]Q 

\QVPQRLZ1LKN^^WLIPJ^LbU11U\[OPeLXQ\N[^QLP]QRQJ^LVZP]UVcLPZL]ZObLZVPZWLMZ[ObLYZ[L`VZT 

P]QVLT]NPLP]QLKZKQVPLZ1LUVQRPUNLU^7 

M]NPLU^LUPLP]QV7L2QN]7L2Z[L^NYLYQ^eLX[PLVZTLYZ[JRQL5[UQPW 

mnoNjpQjl IPJ^LKRW 

ghPijkkPhl d]QLKZKQVPLZ1LUVQRPUNLU^LVQaQRLKRWLIPJ^LbUKQV^UZVNOOYLTRZVcWL8[PLYZ[LPRUQbeLT]U\]LU^ 

XQPPQRLP]NVLVZPLPRYUVcW 

mnoNjpQjl KRL^5[NRQb7 

ghPijkkPhl 2QN]WLKRL^5[NRQbLU^LT]NPLP]QLKZKQVPLZ1LUVQRPUNLTZ[ObLXQLU1LP]QLN>Q^LTQRQL^PRNUc]P 

P]RZ[c]LZWLIJKL^OZTOYLTZR`UVcLYZ[L[fLVZTWL4ZTLTQJaQLKZaQbLP]QLN>U^L1RZKLZLPZLfW 

M]NPL]NffQV^LVZT7 

mnoNjpQjl @I40;:I8S?E7 

ghPijkkPhl MQOOeLT]NPLbZLTQL\NOOLP]NPLP]QZRQK7L6NRNOOQOLN>U^LP]QZRQKWL4ZTLTQL]NaQLPZLNbbLP]Q 
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KN^^LPUKQ^LP]QLbU^PNV\QLXQPTQQVLP]QL\QVPQRLZ1LKN^^LNVbLP]NPLfZUVPL^5[NRQbWLd]NPJ^ 

P]QLfNRNOOQOLN>U^LP]QZRQKWL0VbL^ZLP]QLKZKQVPLZ1LUVQRPUNLNXZ[PLfZUVPLfLU^LKRL^5[NRQbW 

hZRLRZPNPUZVLNXZ[PLP]U^LfZUVPeLTQLPN`QLP]QL^NKQLN>U^eLTQLKZaQLUPLPZLfeLNVbLTQL]NaQ 

PZLNbbLKLbU^PNV\QL^5[NRQbeL^ZLTQL]NaQLPZLNbbLfO[^LKRL^5[NRQbeL^ZLTQLcQPLPTZLKR 

^5[NRQbW 

0VbLP]QVLTQL]NaQLXWLM]NPLU^LX7LM]NPLU^LP]QLbU^PNV\QL1RZKLfLPZLP]QL\QVPQRLZ1LKN^^7 

d]NPJ^LRWL;ZLTQL\NOOLVZTLTN^LNLfRQbU\PUZVLP]NPLPLU^L@LfULPUKQ^LP]QL^5[NRQLRZZPLZ1L@LKR 

^5[NRQbeLbUaUbQbLXYLRKcWLKLcZQ^WLKLNOTNY^LcZQ^LTUP]LfQVb[O[K^WL2Z[LVQaQRL]NaQ 

PZLTZRRYLNXZ[PLKLU1LYZ[LbZLUPLRUc]PWLKLNOTNY^LcZQ^LVZPLTUP]L^fRUVc^eLX[PLTUP] 

fQVb[O[K^WL9RLcZQ^eLNVbL^ZLYZ[LcQPL@LfULPUKQ^LP]QL^5[NRQLRZZPLZ1L@RLZaQRLcW 

8Q1ZRQLTQLXRUVcLP]U^LPZLNLPQ^PeLU^VJPLP]U^LU^LNLRQKNR`NXOQLNV^TQR7LM]NPLbZQ^LP]NP 

KN`QLYZ[LP]UV`LZ17L?>\[^QLKQ7 

mnoNjpQjl	 _N^^L@I40;:I8S?E 

ghPijkkPhl	 IPLKN`Q^LYZ[LP]UV`LZ1LNL^UVcOQLfQVb[O[KLT]QRQXYLP]QLOQVcP]LU^L@ReLT]U\]LU^LXYLVZ 

KQNV^LZXaUZ[^eLU^LUP7LIVLZP]QRLTZRb^eLU1LIL]NbLNLfQVb[O[KL]QRQeLNVbLILTZ[ObL]NVc 

]QRQLNVLZX3Q\PLKeLP]NPLTZ[ObL]NaQLP]QL^NKQLfQRUZbeLXQ\N[^QLUPL]N^LNLOQVcP]L@RWL;ZLP 

U^L@LfULPUKQ^LP]QLOQVcP]LbUaUbQbLXYLcW 

8YLVZLKQNV^LZXaUZ[^WL0X^ZO[PQOYLVZPL\OQNRLT]YLP]NPLU^eLX[PLP]NPJ^LP]QLTNYLUPLU^W 

;ZLVZTL\ZKQ^LP]QLN\UbLPQ^PWL0VbL^ZLTQLbZVJPL]NaQLPZLKQN^[RQLP]QLKN^^eLX[PLTQLbUb 

KQN^[RQLN^LN\\[RNPQOYLN^LTQL\NVLP]QLRNbU[^WLd]NPJ^LRQNOOYLNOOLTQL]NaQLPZLbZWL0VbLP]Q 

KQN^[RQKQVPLZ1LP]QLRNbU[^LU^LNLOUPPOQL[V\QRPNUVeLXQ\N[^QLUPJ^LVZPLNLfQR1Q\PL\UR\OQWL;Z 

TQLKQN^[RQbLUPLNPLaNRUZ[^LfON\Q^eLNVbLTQL1UVbLP]NPLRLQ5[NO^LC>W>LfO[^LZRLKUV[^L>WA 

\QVPUKQPQR^WL;ZLP]NPJ^LNL9FL[V\QRPNUVPYW 

0VbL^ZLTQLKN`QLNLfRQbU\PUZVLVZTeLPWLMQLcQPLP]QL^5[NRQLRZZPLZ1LReL^ZLP]QL9F 

[V\QRPNUVPYLXQ\ZKQ^L]NO1LNLfQR\QVPeLXQ\N[^QLZ1LP]QL^5[NRQLRZZPWL2Z[LPN`QL@ReLYZ[ 

bUaUbQLUPLXYLceLNVbLYZ[JOOL1UVbLP]NPLP]QLfRQbU\PUZVggLP]U^LU^LNLfRQbU\PUZVggLU^LP]NPLPLU^ 

9W:EALfO[^LZRLKUV[^eLP]NPLU^L]NO1LNLfQR\QVPeL>W>9L^Q\ZVb^WLd]NPJ^LXQ\N[^QLZ1LP]Q 

^5[NRQLRZZPWL;ZLP]U^LXQ\ZKQ^L]NO1LNLfQR\QVPLQRRZRW 

23 



0VbLVZTLTQLbZLP]QLZX^QRaNPUZVeLNVbLYZ[Lc[Q^^QbLUPeLZ1L\Z[R^QWLMQJRQLcZUVcLPZLbZ 

9>PWL0VbLU1LP]U^LU^LNLcZZbLbNYeL>W9WL8[PLTQJOOLcUaQLKY^QO1LNLOUPPOQLXUPLQ>PRNLOQQTNYLPZbNYe 

>W9AWLIJKL1NUROYL^[RQLIL^]Z[ObLXQLNXOQLPZLbZLP]NPWL0VbL^ZLTQLXRUVcLP]U^LVZTLPZLNLPQ^PW 

I1LYZ[JRQLRQNbYL1ZRLP]U^ggLZ]eL^PUOOLZVWLILNOTNY^LOU`QLPZL^PNRPLP]QLPUKQRLT]QVLP]QLZX3Q\P 

\ZKQ^LPZLNL]NOPWLd]NPLU^LNLXQPPQRL\RUPQRUZVLP]NVLT]QVLUPLcZQ^LP]RZ[c]LQ5[UOUXRU[KWL0Vb 

ILTUOOLVZPLOZZ`LNPLP]QggLQaQVLU1LILbUbLOZZ`LNPLUPeLP]QRQJ^LVZLTNYLIL\NVL^PZfLP]NPLT]QVLI 

TNVPLPZW 

;ZLTQJOOLcUaQLUPLNVLZ11^QPWLIL1UR^PLTNVPLUPLPZL^TUVcLUVLNLTNYLP]NPLU^LVZPLTZXXOUVcW 

8Q\N[^QLILKN`QLNLaQRYL^PRZVcLfRQbU\PUZVggLILTNVPLPZLcQPLP]NPLV[KXQReL9:WEAeL^ZLI 

XQPPQRLKN`QL^[RQLP]NPLUPJ^LZ^\UOONPUVcL]NffUOYWL4ZeLP]U^LU^LVZPL]NffYWLILbZVJPLTNVPLNVY 

TZXXOUVcLOU`QLP]U^WL_NYXQLNLOUPPOQLKZRQW 

DDWLILP]UV`LP]U^LOZZ`^LcZZbWLI1LYZ[JRQLRQNbYeLIJKLRQNbYW 

DVQeLPTZeLP]RQQeL1Z[ReL1UaQeL^U>eL^QaQVeLQUc]PeLVUVQeLVZTWL2QN]WL9:W=>WL0]eLKNV<L>W9A< 

;ZLTN^VJPL^[\]LNLXNbLbNYLN1PQRLNOOL1ZRLKQW 

DDWL;QQLYZ[Ld[Q^bNYWL0VbLTZR`LZVLYZ[RLfRZXOQKL^QP^W 

24 



 
  

  
  

MIT OpenCourseWare 
http://ocw.mit.edu 

8.03 Physics III: Vibrations and Waves 
Fall 2004 

For information	  about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.

http://ocw.mit.edu/terms.	�
http:http://ocw.mit.edu

