
HAL Id: hal-04031405
https://hal.science/hal-04031405v1

Submitted on 18 Apr 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - ShareAlike 4.0 International
License

The Amṛtasiddhi and Amṛtasiddhimūla. The Earliest
Texts of the Haṭhayoga Tradition

James Mallinson

To cite this version:
James Mallinson. The Amṛtasiddhi and Amṛtasiddhimūla. The Earliest Texts of the Haṭhayoga
Tradition. 2021, 978-81-8470-242-2 (IFP); 978-2-85539-245-5 (EFEO). �hal-04031405�

https://hal.science/hal-04031405v1
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://hal.archives-ouvertes.fr




"NęUBTJEEIJ



-�*OTUJUVU 'SBOÎBJT EF 1POEJDIÏSZ 	*'1
 6.*'3& �� $/34�."& FTU VO ÏUBCMJTTFNFOU Ë BVUPOPNJF mOBODJÒSF
TPVT MB EPVCMF UVUFMMF EV .JOJTUÒSF GSBOÎBJT EFT "åBJSFT &USBOHÒSFT 	."&
 FU EV $FOUSF /BUJPOBM EF MB 3FDIFSDIF
4DJFOUJmRVF 	$/34
� *M FTU QBSUJF JOUÏHSBOUF EV SÏTFBV EFT �� DFOUSFT EF SFDIFSDIF EF DF .JOJTUÒSF� "WFD MF $FOUSF EF
4DJFODFT )VNBJOFT 	$4)
 Ë /FX %FMIJ JM GPSNF M�643 ���� EV $/34 j 4BWPJST FU .POEFT *OEJFOT x� *M SFNQMJU
EFT NJTTJPOT EF SFDIFSDIF E�FYQFSUJTF FU EF GPSNBUJPO FO 4DJFODFT )VNBJOFT FU 4PDJBMFT FU FO &DPMPHJF FO "TJF EV 4VE�
*M T�JOUÏSFTTF QBSUJDVMJÒSFNFOU BVY TBWPJST FU QBUSJNPJOFT DVMUVSFMT JOEJFOT 	MBOHVF FU MJUUÏSBUVSF TBOTLSJUF IJTUPJSF EFT
SFMJHJPOT ÏUVEFT UBNPVMFTy
 BVY EZOBNJRVFT TPDJBMFT DPOUFNQPSBJOFT FU BVY ÏDPTZTUÒNFT OBUVSFMT EF M�*OEF EV 4VE�

5IF 'SFODI *OTUJUVUF PG 1POEJDIFSSZ 	*'1
 6.*'3& �� $/34�."& JT B mOBODJBMMZ BVUPOPNPVT JO�
TUJUVUJPO VOEFS UIF KPJOU TVQFSWJTJPO PG UIF 'SFODI .JOJTUSZ PG 'PSFJHO "äBJST 	."&
 BOE UIF 'SFODI
/BUJPOBM $FOUSF PG 4DJFOUJmD 3FTFBSDI 	$/34
� *U JT B QBSU PG UIF OFUXPSL PG �� SFTFBSDI DFOUSFT VO�
EFS UIJT .JOJTUSZ� *U BMTP GPSNT QBSU PG UIF SFTFBSDI VOJU ���� i4BWPJST FU .POEFT *OEJFOTw PG UIF
$/34 BMPOH XJUI UIF $FOUSF EF 4DJFODFT )VNBJOFT 	$4)
 JO /FX %FMIJ� *U GVMmMT JUT NJTTJPOT PG
SFTFBSDI FYQFSUJTF BOE USBJOJOH JO )VNBO BOE 4PDJBM 4DJFODFT BOE &DPMPHZ JO 4PVUI "TJB� *U XPSLT
QBSUJDVMBSMZ JO UIF mFMET PG *OEJBO DVMUVSBM LOPXMFEHF BOE IFSJUBHF 	4BOTLSJU MBOHVBHF BOE MJUFSBUVSF
IJTUPSZ PG SFMJHJPOT 5BNJM TUVEJFTy
 DPOUFNQPSBSZ TPDJBM EZOBNJDT BOE UIF OBUVSBM FDPTZTUFNT PG
4PVUI *OEJB�
'SFODI *OTUJUVUF PG 1POEJDIFSSZ �� 4U� -PVJT 4USFFU 1�#� �� 1POEJDIFSSZ������� *OEJB
5FM� 	���
 ������� &NBJM� JGQEJS!JGQJOEJB�PSH 8FCTJUF� IUUQ�// XXX�JGQJOEJB�PSH

-�²DPMF GSBOÎBJTF E�&YUSÐNF�0SJFOU 	&'&0
 GPOEÏF FO ���� Ë )BOPÕ FTU VO ÏUBCMJTTFNFOU SFMFWBOU EV NJOJTUÒSF
GSBOÎBJT EF M�&OTFJHOFNFOU TVQÏSJFVS FU EF MB 3FDIFSDIF EPOU MB NJTTJPO TDJFOUJmRVF FTU M�ÏUVEF EFT DJWJMJTBUJPOT DMBT�
TJRVFT EF M�"TJF� 4PO DIBNQ EF SFDIFSDIFT T�ÏUFOE EF M�*OEF Ë MB $IJOF FU BV +BQPO FU FOHMPCBOU M�FOTFNCMF EV 4VE�&TU
BTJBUJRVF DPNQSFOE MB QMVQBSU EFT TPDJÏUÏT RVJ GVSFOU JOEJBOJTÏFT PV TJOJTÏFT BV DPVST EF M�IJTUPJSF� "VUPVS EF TFT
EJY�TFQU DFOUSFT FU BOUFOOFT JOTUBMMÏT EBOT EPV[F QBZT E�"TJF TF TPOU DPOTUJUVÏT EFT SÏTFBVY EF DIFSDIFVST MPDBVY FU
JOUFSOBUJPOBVY TVS MFTRVFMT M�²DPMF B QV T�BQQVZFS QPVS DPOTUSVJSF TPO FTTPS� -�&'&0 BCPSEF M�"TJF QBS EFT SFDIFSDIFT
QMVSJEJTDJQMJOBJSFT FU DPNQBSBUJTUFT BTTPDJBOU M�BSDIÏPMPHJF M�IJTUPJSF M�BOUISPQPMPHJF MB QIJMPMPHJF FU MFT TDJFODFT SF�
MJHJFVTFT� ® 1POEJDIÏSZ MFT QSPKFUT EF M�&'&0 QPSUFOU FTTFOUJFMMFNFOU TVS M�j JOEPMPHJF x DMBTTJRVF � TBOTLSJU UBNPVM
BODJFO IJTUPJSF IJTUPJSF EF M�BSU FU EFT SFMJHJPOT�

5IF NJTTJPO PG 5IF 'SFODI 4DIPPM PG "TJBO 4UVEJFT 	&'&0
 GPVOEFE JO ���� JO )BOPJ BOE UPEBZ
VOEFS UIF BFHJT PG UIF 'SFODI .JOJTUSZ PG )JHIFS &EVDBUJPO BOE 3FTFBSDI JT UP TUVEZ UIF DMBTTJ�
DBM DJWJMJ[BUJPOT PG "TJB� 4USFUDIJOH GSPN *OEJB JO UIF 8FTU BDSPTT UIF XIPMF PG 4PVUI�&BTU "TJB
UP $IJOB BOE +BQBO UIF &'&0�T SFTFBSDI BSFBT DPWFS NPTU PG UIF TPDJFUJFT XIJDI IBWF CFFO A*OEJ�
BOJTFE� PS A4JOJDJTFE� PWFS UIF DPVSTF PG IJTUPSZ� " OFUXPSL PG JOUFSOBUJPOBM TDIPMBST XPSLJOH BU UIF
&'&0�T TFWFOUFFO DFOUSFT BOE CSBODI PåDFT XIJDI BSF TQSFBE BDSPTT UXFMWF "TJBO DPVOUSJFT IBT
CFFO FTTFOUJBM JO UIF EFWFMPQNFOU PG UIF 4DIPPM�T SFTFBSDI QSPHSBNNF� *OUFSEJTDJQMJOBSZ QSPKFDUT
CSJOH UPHFUIFS MFBEJOH TDIPMBST JO UIF mFMET PG BOUISPQPMPHZ BSDIBFPMPHZ IJTUPSZ QIJMPMPHZ BOE
SFMJHJPVT TUVEJFT� *O 1POEJDIFSSZ UIF QSPKFDUT PG UIF &'&0 GPDVT NBJOMZ PO DMBTTJDBM *OEPMPHZ� 4BO�
TLSJU 0ME 5BNJM )JTUPSZ BOE )JTUPSZ PG BSU BOE PG SFMJHJPOT�

±DPMF GSBOÍBJTF E�&YUSÏNF�0SJFOU 1POEJDIFSSZ $FOUSF PG UIF &'&0
�� BWFOVF EV 1SÎTJEFOU 8JMTPO �� � �� %VNBT 4USFFU
����� 1BSJT 'SBODF� 1POEJDIFSSZ���� ��� *OEJB�
5FM� 	��
 � �� �� �� �� 5FM� 	��
 	���
 ���������������
8FCTJUF� IUUQ�//XXX�FGFP�GS� &NBJM� BENJOJTUSBUJPO!FGFP�QPOEJDIFSSZ�PSH



5)&)"Ŭ)" :0(" 4&3*&4

:PHB JT DFOUSBM UP *OEJBO SFMJHJPVT QSBDUJDF BOE DVMUVSF� 'SPN QSPCBCMF PSJHJOT
BNPOH IFUFSPEPY BTDFUJDT JO UIF mSTUNJMMFOOJVN CDF JU HSBEVBMMZ CFDBNF QBSU PG BM�
NPTU BMM PG *OEJB�T SFMJHJPVT USBEJUJPOT� ,FZ UP ZPHB�T JNQPSUBODF JO CPUI JUT NPEFSO
HMPCBMJTFE NBOJGFTUBUJPOT BOE *OEJBO SFMJHJPVT QSBDUJDF BSF JUT QIZTJDBM UFDIOJRVFT�
4PNF BTDFUJD QIZTJDBM QSBDUJDFT BSF BT BODJFOU BT ZPHB JUTFMG XIJMF PUIFST BQQFBS UP
CF JOOPWBUJPOT JOUSPEVDFE BU UIF CFHJOOJOH PG UIF TFDPOE NJMMFOOJVN DF XIFO B
DPSQVT PG XPSLT PO IBńIB � BT UIF NFUIPE PG ZPHB JO XIJDI QIZTJDBM QSBDUJDFT QSF�
EPNJOBUF JT LOPXO JO 4BOTLSJU � XBT DPNQPTFE�

5IF )BńIB :PHB 1SPKFDU CBTFE BU 40"4 6OJWFSTJUZ PG -POEPO 	����o���� &V�
SPQFBO 3FTFBSDI $PVODJM (SBOU O ������
 TPVHIU UP JNQSPWF UIF UFYUVBM GPVO�
EBUJPOT GPS UIF TUVEZ PG IBńIB ZPHB CZ DSJUJDBMMZ FEJUJOH UFO PG JUT NPTU JNQPSUBOU
UFYUT CPUI GSPN UIF QFSJPE PG GPSNBMJTBUJPO CVU BMTP GSPN LFZ NPNFOUT JO JUT TVC�
TFRVFOU EFWFMPQNFOU VQ UP UIF ��UI DFOUVSZ BOE UP TVQQMFNFOU UFYUVBM FWJEFODF
XJUI FUIOPHSBQIJD PCTFSWBUJPO PG JUT BTDFUJD QSBDUJUJPOFST JO *OEJB UPEBZ 5IJT NJOJ�
TFSJFT MBVODIFE XJUIJO UIF i$PMMFDUJPO *OEPMPHJFw XJMM QVCMJTI TPNF PG UIF GSVJUT
PG UIF QSPKFDU JO QBSUJDVMBS FEJUJPOT BOE USBOTMBUJPOT PG 4BOTLSJU NBOVBMT PG )BŘIB
:PHB�

5IF )BńIB :PHB 4FSJFT JT OPU B DMPTFE DPMMFDUJPO� BT XFMM BT UIF MJTU PG XPSLT PG
XIJDI FEJUJPOT BOE USBOTMBUJPOT XFSF QSPNJTFE BT QBSU PG UIF QSPKFDU TUVEJFT PG OV�
NFSPVT SFMBUFE XPSLT XFSF JOTQJSFE PS GVSUIFS BEWBODFE EVSJOH UIF QSPKFDU�T XPSL�
TIPQT BOE TPNF PG UIFTF XJMM BMTP CF QVCMJTIFE JO UIF TFSJFT�



8JUOFTT $ GPMJP �W



$PMMFDUJPO *OEPMPHJF ���
)BġIB :PHB 4FSJFT �

5IF "NęUBTJEEIJ BOE
"NęUBTJEEIJNĉMB

5IF &BSMJFTU 5FYUT PG UIF )BġIBZPHB 5SBEJUJPO

$SJUJDBMMZ &EJUFE BOE 5SBOTMBUFE CZ
+BNFT .BMMJOTPO BOE 1ÏUFS�%ÈOJFM 4[ÈOUØ

JOTUJUVU GSBOÎBJT EF QPOEJDIÏSZ
ÏDPMF GSBOÎBJTF E�FYUSÐNF�PSJFOU



$PNJUÎ EF SÎEBDUJPO � &EJUPSJBM #PBSE
)VHP %BWJE 5� (BOFTBO %PNJOJD (PPEBMM #MBOEJOF 3JQFSU

$PNJUÎ ±EJUPSJBM � "EWJTPSZ #PBSE
%JXBLBS "DIBSZB 	,ZPUP 6OJWFSTJUZ

/BMJOJ #BMCJS 	6OJWFSTJUÎ EF 1BSJT *** FU ±DPMF QSBUJRVF EFT IBVUFT ÎUVEFT

1FUFS #JTTDIPQ 	-FJEFO 6OJWFSTJUZ

&MPÔTF #SBD EF MB 1FSSJÒSF 	6OJWFSTJUÎ EF 1BSJT *7

4ZMWBJO #SPDRVFU 	6OJWFSTJUÎ E�"JY�.BSTFJMMF

8IJUOFZ $PY 	$IJDBHP 6OJWFSTJUZ

3JDIBSE %BWJT 	#BSE $PMMFHF /FX :PSL

"SMP (SJGGJUIT 	±DPMF GSBOÍBJTF E�&YUSÏNF�0SJFOU

'SBOÍPJT (SPT † 	±DPMF QSBUJRVF EFT IBVUFT ÎUVEFT

0TLBS WPO)JOàCFS 	6OJWFSTJUZ PG 'SFJCVSH JN #SFJTHBV

1BENB ,BJNBM 	$PMHBUF 6OJWFSTJUZ

,FJ ,BUBPLB 	,ZVTIV 6OJWFSTJUZ

7FNQBUJ ,VUVNCB 4BTUSZ 	#BOBSBT )JOEV 6OJWFSTJUZ

-FTMJF0SS 	$PODPSEJB 6OJWFSTJUZ

1BSVM 1BOEZB %IBS 	%FMIJ 6OJWFSTJUZ

"MPLB 1BSBTIFS�4FO 	6OJWFSTJUZ PG )ZEFSBCBE

7� 4FMWBLVNBS 	5IBOKBWVS 6OJWFSTJUZ

,FTBWBO 7FMVUIBU 	%FMIJ 6OJWFSTJUZ SFUJSFE
�

$PNJUÎ EF -FDUVSF � 1FFS�SFWJFX
-FT ÎEJUFVST GPOU BQQFM Ê EFT TQÎDJBMJTUFT EF MFVS DIPJY QPVS M�ÎWBMVBUJPO EFT
NBOVTDSJUT TPVNJT�
5IF QVCMJTIFST PG UIF TFSJFT DBMM PO FYQFSUT PG UIFJS DIPJDF GPS UIF FWBMVBUJPO PG
NBOVTDSJQUT TVCNJUUFE�

© *OTUJUVU 'SBOÍBJT EF 1POEJDIÎSZ ���� 	*4#/ �����������������

© ±DPMF GSBOÍBJTF E�&YUSÏNF�0SJFOU ���� 	*4#/ �����������������


5ZQFTFU CZ +BNFT.BMMJOTPO BOE 1ÎUFS�%ÇOJFM 4[ÈOUØ�
$PWFS EFTJHO� 4SJ "VSPCJOEP "TISBN 1SFTT 1POEJDIFSSZ�

$PWFS QIPUP� 7JSĲQB XJUI UBWFSO HJSM .BMMJLėSKVOB UFNQMF 4SJTBJMBN © 3PC -JOSPUIF
1SJOUFE BU UIF 4SJ "VSPCJOEP "TISBN 1SFTT 1POEJDIFSSZ�
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"DLOPXMFEHFNFOUT
5IF "NŊUBTJEEIJ JT OPU B MPOH UFYU CVU UP NBLF TFOTF PG JU IBT SFRVJSFE FYQFSUJTF
JO B XJEF SBOHF PG TVCKFDUT BOE XF BSF JOEFCUFE UP NBOZ TDIPMBST GPS UIFJS BTTJT�
UBODF JO EPJOH TP JO QBSUJDVMBS PVS UFBDIFS "MFYJT 4BOEFSTPO XIP QSFTJEFE PWFS
UIF mSTU HSPVQ SFBEJOH PG UIF UFYU BOE XIP IBT DPOTUBOUMZ TVQQPSUFE BOE NFO�
UPSFE PVS XPSL� 8F XPVME MJLF BMTP UP HJWF QBSUJDVMBS UIBOLT UP UIF GPMMPXJOH� +B�
TPO #JSDI XIPTF IFMQ XBT JOWBMVBCMF JO NBOZ XBZT FTQFDJBMMZ JO BDRVJSJOH TDBOT
PG NBOVTDSJQUT BOE XIP BUUFOEFE BMM UISFF SFBEJOHT PG UIF UFYU� 'MPSJOEB %F 4J�
NJOJ XIP PSHBOJTFE BOE DPOUSJCVUFE UP B XPSLTIPQ EFEJDBUFE UP SFBEJOH UIF FO�
UJSF UFYU PG UIF "NŊUBTJEEIJ IFME PO UIF JTMBOE PG 1SPDJEB JO 4FQUFNCFS ����� %P�
NJOJD (PPEBMM XIP IBT CFFO BMXBZT PO IBOE UP IFMQ VT XJUI PVS XPSL BOE XBT
DSVDJBM UP UIF TVDDFTT PG UIF 1SPDJEB XPSLTIPQ� 7JTXBOBUI (VQUB XIP USBOTDSJCFE
UIF (SBOUIB NBOVTDSJQUT PG UIF UFYU� )BSVOBHB *TBBDTPO XIP IBT QSPWJEFE JOWBMV�
BCMF BEWJDF BOE JOTJHIUT UISPVHIPVU PVS XPSL PO UIF UFYU JO QBSUJDVMBS BU 1SPDJEB
BOE JO TFTTJPOT JO -POEPO BûFS 1SPDJEB EVSJOH XIJDI IF LJOEMZ BOTXFSFE PVS RVFT�
UJPOT BCPVU TPNF PG UIF LOPUUJFTU QSPCMFNT� ,VSUJT 4DIBFäFS XIP QSPWJEFE VT
XJUI SFQSPEVDUJPOT PG NBOVTDSJQU $ BOE IJT ESBû FEJUJPO PG UIF 5JCFUBO USBOTMB�
UJPO UIFSFJO� BOE 'SBODFTDP 4GFSSB XIP IPTUFE UIF 1SPDJEB XPSLTIPQ BOE IBT CFFO
VOGBJMJOHMZ HFOFSPVT JO IFMQJOH VT XJUI RVFTUJPOT BCPVU UIF UFYU�T 7BKSBZėOB NJMJFV�

.BOZ PUIFS TDIPMBST IBWF IFMQFE XJUI PVS XPSL PO UIF UFYU BNPOH XIPN XF
UIBOL %JXBLBS "DIBSZB *BO #BLFS $ISJTUÑMF #BSPJT %BOJFMB #FWJMBDRVB $TBCB
%F[TĹ $BNJMMP 'PSNJHBUUJ .BSUJO(BOTUFO 5PSTUFO(FSMPä 1BVM (FSTUNBZS 4BN
(SJNFT +ßSHFO )BOOFEFS +BDRVFMJOF )BSHSFBWFT 4IBNBO )BUMFZ "CIJTIFL +BJO
$BUIBSJOB ,JFIOMF $TBCB ,JTT 5PLF ,OVETFO +FäSFZ ,PUZL 6MSJDI 5JNNF ,SBHI
/JMT +BDPC-JFSTDI$PSJOOB -IPJS 3PC-JOSPUIF +BNFT.D)VHI 4BWFSJP.BSDIJH�
OPMJ -FP /FMTPO�+POFT "MFYBOEFS 0�/FJMM 1FUFS .VLVOEB 1BTFEBDI 4FSFOB 4BD�
DPOF 4WFO 4FMMNFS.BSL 4JOHMFUPO -FPOBSE WBO EFS ,VJKQ "OBOE7FOLBULSJTIOBO
"MFY 8BUTPO 3VUI 8FTUPCZ %BHNBS 8VKBTUZL BOE %PNJOJL 8VKBTUZL� 8F BQPMP�
HJTF UP BOZPOF XF NBZ IBWF GPSHPUUFO�

8F BSF WFSZ HSBUFGVM UP 1IJMJQQ .BBT BOE -VCPNÒS 0OESB�DLB XIP SFWJFXFE
UIF ESBû PG UIJT CPPL TVCNJUUFE GPS QVCMJDBUJPO BOE TVCTFRVFOUMZ XBJWFE UIFJS
BOPOZNJUZ JO PSEFS UP IFMQ VT SFTPMWF UIF MBSHF OVNCFS PG QSPCMFNT BOE FSSPST UIBU
UIFZ IBE JEFOUJmFE� "OZ SFNBJOJOH FSSPST BSF PG DPVSTF PVST�

5IF UJNF UIBU +BNFT.BMMJOTPO TQFOUXPSLJOH PO UIJT CPPLXBT GVOEFE CZ 40"4
BOE UIF &VSPQFBO 3FTFBSDI $PVODJM CPUI PG XIPN IF XPVME MJLF UP UIBOL� 1ÎUFS�
%ÇOJFM 4[ÇOU× UIBOLT UIF 8BSEFO BOE 'FMMPXT PG "MM 4PVMT $PMMFHF 0YGPSE XIFSF
IF XBT B 'FMMPX EVSJOH NVDI PG UIF UJNF IF XBT XPSLJOH PO UIF CPPL�





$POUFOUT

* *OUSPEVDUJPO �

� 5IF UFBDIJOHT PG UIF "NŊUBTJEEIJ �
��� $IBQUFS TZOPQTFT � � � � � � � � � � � � � � � � � � � � � �

����� $IBQUFST �o�� 5IF FMFNFOUT PG UIF CPEZ � � � � � � �
����� $IBQUFST ��o�� :PHB QSBDUJDF � � � � � � � � � � � � �
����� $IBQUFST ��o�� 5IF GPVS HSBEFT PG QFSTPO � � � � � � �
����� $IBQUFST ��o�� 5IF GPVS TUBHFT PG ZPHB QSBDUJDF � � � �
����� $IBQUFST ��o�� 5IF SFTVMUT PG TVDDFTT JO UIF QSBDUJDF � �

��� *OOPWBUJPOT JO UIF UFBDIJOHT PG UIF "NŊUBTJEEIJ � � � � � � � � �
��� 5IF "NŊUBTJEEIJ BOE TVCTFRVFOU XPSLT PO QIZTJDBM ZPHB � � � � ��

����� 5IF FBSMZ IBńIB DPSQVT � � � � � � � � � � � � � � � ��
����� 5IF MBUFS IBńIB DPSQVT � � � � � � � � � � � � � � � � ��
����� 3FMBUFE 7BKSBZėOB XPSLT � � � � � � � � � � � � � � ��

��� #JOEV BOE #MJTT � � � � � � � � � � � � � � � � � � � � � � ��
��� "MDIFNJDBM NFUBQIPST � � � � � � � � � � � � � � � � � � � ��

� $POTUJUVUJPO PG UIF UFYU ��
��� %FTDSJQUJPO PG NBOVTDSJQUT � � � � � � � � � � � � � � � � � ��
��� 4UFNNBUJD BOBMZTJT � � � � � � � � � � � � � � � � � � � � � ��
��� $POWFOUJPOT GPS UIF DSJUJDBM FEJUJPO � � � � � � � � � � � � � ��

YJ



** $SJUJDBM FEJUJPO PG UIF "NŊUBTJEEIJ ��

*** "OOPUBUFE USBOTMBUJPO PG UIF "NŊUBTJEEIJ ���

*7 �"NŊUBTJEEIJNēMB ���

� $SJUJDBM FEJUJPO PG UIF �"NŊUBTJEEIJNēMB ���

� 5SBOTMBUJPO PG UIF �"NŊUBTJEEIJNēMBXJUI B SVOOJOH DPNNFOUBSZ ���

8PSLT DPOTVMUFE ���

*OEFY ���



1BSU *

*OUSPEVDUJPO





5IF "NŊUBTJEEIJ
5IF "NŊUBTJEEIJ JT B 4BOTLSJU NBOVBM PG ZPHB UFBDIJOHT XIJDI XBT DPNQPTFE CZ
.ėEIBWBDBOESB� QSPCBCMZ OP MBUFS UIBO UIF TFDPOE IBMG PG UIF ��UI DFOUVSZ DF�
NPTU MJLFMZ JO UIF %FDDBO SFHJPO PG *OEJB�� *U JT UIF mSTU UFYU UP UFBDI B TZTUFN PG
ZPHB XIPTF QSJNBSZ NFUIPE JT QIZTJDBM BOE JU JOUSPEVDFT NBOZ QSBDUJDFT BOE QSJO�
DJQMFT GVOEBNFOUBM UP UIF ZPHB NFUIPE PûFO DBUFHPSJTFE JO TVCTFRVFOU 4BOTLSJU
UFYUT BT IBńIB� 5IF "NŊUBTJEEIJ PQFOT BOE DMPTFT XJUI JOWPDBUJPOT UP UIF 7BKSBZėOB
4JEEIB 7JSĲQB� 5IJT BOE PUIFS GFBUVSFT PG UIF UFYU JOEJDBUF UIBU JU XBT DPNQPTFE

�.ėEIBWBDBOESB�T BVUIPSTIJQ JT TUBUFE JO QĤEB ����D BT GPVOE JO $ BOE UIF FBTUFSO NBOVTDSJQUT
	ħSĕNBONĤEIBWBDBOESFĸB
� UIF TPVUIFSO NBOVTDSJQUT BTDSJCF BVUIPSTIJQ UP 7JSĲQėLŜB SFBEJOH ħSĕ�
WJSēQĤLŏBOĤUIFOB JOTUFBE 	BOE OBNJOH ħSĕWJSēQĤLŏBTJEEIB BT UIF BVUIPS JO UIFJS BWBJMBCMF DPMPQIPOT
�
4DIBFGGFS 	����� QBTTJN
 BTDSJCFT UIF BVUIPSTIJQ PG UIF UFYU UP "WBEIĲUBDBOESB XIJDI NBZ IBWF
CFFO BO BMUFSOBUJWF OBNF GPS .ėEIBWBDBOESB� BU ����D UIF 5JCFUBO USBOTMBUJPO PG NBOVTDSJQU $ SFBET
ħSĕBWBEIēUBDBOESFĸB GPS UIF ħSĕNBONĤEIBWBDBOESFĸB PG CPUI UIBU NBOVTDSJQU�T 4BOTLSJU SFBEJOHT� $�T
4BOTLSJU DPMPQIPOT OBNF "WBEIĲUBDBOESB BT UIF BVUIPS 	QBDF 4DIBFGGFS 	�������� O��
 XIP TBZT
UIBU PVS XJUOFTTFT ,3 BOE ,4 BTDSJCF UIF UFYU UP "WBEIĲUBDBOESB UIF DPMPQIPOT PG UIF FBTUFSO
NBOVTDSJQUT EP OPU OBNF BO BVUIPS
� BOE B NBOVTDSJQU 	1����
 PG UIF "NŊUBTJEEIJNBĸĲBMBWJEIJ B
UFYU JO UIF 5JCFUBO "NŊUBTJEEIJ DZDMF BTDSJCFT UIBU UFYU�T BVUIPSTIJQ UP "WBEIĲUBDBOESB�.BEIZBNė�
DBOESB 	 
 	%CV NB [MB CB
 UIF MBUUFS QFSIBQT CFJOH BO FSSPS GPS .ėEIBWBDBOESB� 8F IBWF DIPTFO
UP OBNF UIF BVUIPS BT .ėEIBWBDBOESB PO UIF TUSFOHUI PG WFSTF ���� QSFGFSSJOH UIF FWJEFODF GPVOE
JO UIF UFYU JUTFMG SBUIFS UIBO JUT DPMPQIPOT� 5IF BVUIPS PG UIF mOBM WFSTF PG NBOVTDSJQU $ 	����

XIJDI JT OPU GPVOE JO BOZ PUIFS XJUOFTTFT CPXT EPXO UP "WBEIĲUB QPTTJCMZ OBNJOH IJN BT IJT
HVSV 	CVEEIBCPEIJHVSVı OBUWĤ ħSĕBWBEIēUB†WJIVĸBı†
� *G UIJT WFSTF JT BVUIPSJBM JU XPVME JOEJDBUF UIBU
"WBEIĲUB	DBOESB
 XBT .ėEIBWBDBOESB�T HVSV CVU JU NBZ CF TDSJCBM�

�5IF 5JCFUBO USBOTMBUJPO PG UIF "NŊUBTJEEIJ GPVOE JO PVS NBOVTDSJQU $ JT TBJE JO JUT DPMPQIPO UP
CF CZ 1BENB �PE [FS XIPXBT BDUJWF JO UIF TFDPOE IBMG PG UIF ��UI DFOUVSZ 	TFF 4DIBFGGFS ��������
�
5IJT QSPWJEFT VT XJUI B UFOUBUJWF UFSNJOVT BOUF RVFN GPS UIF UFYU�T DPNQPTJUJPO� "NPSF DFSUBJO UFSNJOVT
BOUF RVFN JT GPVOE JO UIF DPMPQIPO PG UIF 4BOTLSJU UFYU JO UIF TBNF NBOVTDSJQU XIJDI TBZT UIBU JU XBT
DPQJFE JO ���� DF� 	5IJT DPMPQIPO JT MJLFMZ UP CF B DPQZ PG UIF DPMPQIPO PG BO PMEFS NBOVTDSJQU PG
UIF 4BOTLSJU UFYU PG UIF "NŊUBTJEEIJ� XIFUIFS PS OPU UIJT JT UIF DBTF JU TUJMM QSPWJEFT VT XJUI B UFSNJOVT
BOUF RVFN�
 5IF FBSMJFTU FYUFSOBM SFGFSFODF LOPXO UP VT JT JO WFSTF ��� PG UIF D� ���� DF 4EPN HTVN
SBC ECZF PG 4B TLZB 1BŊłJUB 	����o����
 JO XIJDI UIF BVUIPS TBZT UIBU IF IBT TUVEJFE UIF "NŊUBTJEEIJ
BNPOH TFWFSBM PUIFS QSFTUJHJPVT UBOUSJD UFBDIJOHT 	3IPUPO ��������
�

�5IF 4JEEIB 7JSĲQB�7JSĲQėLŜB XIP JT JOWPLFE BU UIF CFHJOOJOH BOE FOE PG UIF "NŊUBTJEEIJ
BOE UP XIPN UIF UFYU�T TPVUIFSO XJUOFTTFT BTDSJCF JUT DPNQPTJUJPO JT MJLFMZ UP IBWF CFFO BDUJWF JO
UIF %FDDBO 	.BMMJOTPO ����
� 4VQQPSUJOH UIF IZQPUIFTJT UIBU UIF UFYU XBT XSJUUFO JO UIBU SFHJPO
NPSF TQFDJmDBMMZ QSFTFOU�EBZ .BIBSBTIUSB JT UIF BUUSJCVUJPO JO WFSTF ��� PG UIF 5FMVHV /BWBOĤUIB�
DBSJUSBNV 	D� ���� DF
 PG B UFYU DBMMFE UIF "NŊUBK×BTJEEIJ UP 7JSĲQėLŜB XIP JT TBJE FMTFXIFSF JO UIF
/BWBOĤUIBDBSJUSBNV UP IBWF CFFO CPSO JO .BIBSBTIUSB 	+POFT ��������
� 5IF JODMVTJPO JO B ��UI� PS
��UI�DFOUVSZ 0ME .BSBUIJ UFYU PO ZPHB DBMMFE UIF 7JWFLBEBSQBĸB PG UFBDIJOHT TJNJMBS UP UIPTF PG UIF
"NŊUBTJEEIJ BOE MJLF UIF "NŊUBTJEEIJ DIBQUFST DBMMFE WJWFLBT BOE MBLŏBĸBT GVSUIFS TVQQPSUT BO PSJHJO
JO .BIBSBTIUSB GPS UIF "NŊUBTJEEIJ�



� *OUSPEVDUJPO

XJUIJO B 7BKSBZėOB NJMJFV� CVU JU JT VOPSUIPEPY JOTPGBS BT JUT ZPHB NFUIPE JT GPS JO�
EJWJEVBM DFMJCBUF NBMF ZPHJOT BOE JT EFFNFE UP CF TVQFSJPS UP UIF QSBDUJDFT PG SJUVBM
TFY UBVHIU JO NBJOTUSFBN 7BKSBZėOB USBEJUJPOT� *UT UFBDIJOHT XFSF ESBXO VQPO CZ
DPNNFOUBUPST BOE DPNQPTFST PG UFYUT PO ZPHB BDSPTT *OEJB VQ UP UIF NPEFSO FSB�
5IF "NŊUBTJEEIJ BMTP nPVSJTIFE JO 5JCFU XIFSF JU GPSNFE UIF CBTJT PG B UFYUVBM DZDMF
LOPXO BT �$IJ NFE HSVC QB 	�"NBSBTJEEIJ JO TPNF CBDL USBOTMBUJPOT JOUP 4BOTLSJU
�

5IF UFYU JT FEJUFE IFSF GSPN UXFMWF NBOVTDSJQUT BOE B WBSJFUZ PG UFTUJNPOJB JO�
DMVEJOH DJUBUJPOT BOE VOBDLOPXMFEHFE SFDZDMJOH� 5IF "NŊUBTJEEIJ XBT mSTU CSPVHIU
UP NPEFSO TDIPMBSMZ BUUFOUJPO CZ ,VSUJT 4DIBFäFS JO BO BSUJDMF QVCMJTIFE JO ����
XIPTF PCTFSWBUJPOT XFSF CBTFE VQPO UIF CJMJOHVBM 	4BOTLSJU BOE 5JCFUBO
 NBOV�
TDSJQU XF JEFOUJGZ XJUI UIF TJHMVN $ XIJDI JO UIF ����T XBT JO UIF -JCSBSZ PG UIF
$VMUVSBM 1BMBDF PG /BUJPOBMJUJFT JO #FJKJOH�

*O ���� +BNFT .BMMJOTPO SFBE UIF UFYU PG UIF "NŊUBTJEEIJ GPS UIF mSTU UJNF JO
POF PG JUT UXP D� ��UI�DFOUVSZ NBOVTDSJQUT JO UIF DPMMFDUJPO PG UIF .BO 4JOHI 1VT�
UBL 1SBLBTI MJCSBSZ JO +PEIQVS� 5IF PSJHJOBMJUZ BOE DPIFSFODF PG JUT UFBDIJOHT JO
DPNQBSJTPO XJUI UIPTF PG PUIFS UFYUT PO IBńIBZPHB BMFSUFE IJN UP JUT JNQPSUBODF GPS
VOEFSTUBOEJOH IBńIBZPHB�T IJTUPSZ BOE IF EFDJEFE UP DPMMBUF BMM BWBJMBCMFNBOVTDSJQUT
PG UIF UFYU JO PSEFS UP FEJU JU DSJUJDBMMZ� " QSFMJNJOBSZ FEJUJPO CBTFE PO UIF +PEIQVS
NBOVTDSJQU UPHFUIFS XJUI POF PG GPVS NBOVTDSJQUT EJHJUJTFE CZ UIF /FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU XBT SFBE JO 0YGPSE JO ���� XJUI "MFYJT 4BOEFSTPO
1ÎUFS�%ÇOJFM 4[ÇOU× +BTPO #JSDI BOE 1BVM (FSTUNBZS�

*O ���� 4DIBFäFS TFOU .BMMJOTPO TDBOT PG UIF #FJKJOH NBOVTDSJQU� *O 0DUPCFS
����.BMMJOTPO TUBSUFE B mWF�ZFBS SFTFBSDI QSPKFDU GVOEFE CZ UIF &VSPQFBO3FTFBSDI
$PVODJM 	UIF )BUIB :PHB 1SPKFDU
 BOE JO ����o���� UIF TBNF HSPVQ XJUI UIF FYDFQ�
UJPO PG "MFYJT 4BOEFSTPO XIP IBE SFUJSFE BOE XJUI UIF BEEJUJPO PG $BNJMMP 'PSNJ�
HBUUJ BOE "OBOE 7FOLBULSJTIOBO SFBE UIF #FJKJOH NBOVTDSJQU JO 0YGPSE UPHFUIFS
XJUI B DPMMBUJPO PG GVSUIFS XJUOFTTFT� UISFF NBOVTDSJQUT JO (SBOUIB TDSJQU XIJDI IBE
CFFO USBOTDSJCFE CZ 7JTXBOBUIB (VQUB BOE UIF SFNBJOJOH GPVS NBOVTDSJQUT GSPN
+PEIQVS BOE ,BUINBOEV� %VSJOH UIJT SFBEJOH 4[ÇOU×�T FYQFSUJTF JO FTPUFSJD #VE�

�'FBUVSFT PG UIF "NŊUBTJEEIJ XIJDI JEFOUJGZ JU BT #VEEIJTU IBWF CFFO BOBMZTFE JO .BMMJOTPO
����B� 5IFTF JODMVEF UIF PQFOJOH JOWPDBUJPO PG UIF HPEEFTT $IJOOBNBTUė� UIF QSJNBSZ FMFNFOUT
OVNCFSJOH GPVS 	���
� UIF VTF PG TQFDJmDBMMZ #VEEIJTU UFSNJOPMPHZ TVDI BT DIBOEPIB 	����
 LēńĤHĤSB
	����
 CVEEIB 	����
 TWĤEIJŏńIĤOBZPHB 	��� BOE �����
 USJWBKSB 	����
 BOE USJLĤZB 	����
� 5P UIFTF NBZ
CF BEEFE UIF GPMMPXJOH� NBIĤQVŬĤOVCIĤWFOB 	����
 BCIFEZB 	����
 ħēOZB�ħēOZBUĤ 	��� �����
 DJUUB�
TBıUĤOB 	����
 TBSWBK×B 	���� ���� ����
 TBCSBINĤĸĲBSBTĤUBMĤU 	����
 BCIJŏFLB 	�����
 HBSWBĴ 	�����

NBIĤLĤSVĸJLB 	����
 OJŏQBOOB 	����
 K×ĤOBTBıCIŊUJ�K×ĤOBTBıCIĤSB 	��� ����o� ����
 UIF GPVS LŏBĸBT
	����� ���� ���� ����� PO UIFTF TFF QBHF ��
 OBCIBĴTBNB 	����
 QSBCIĤTWBSB 	����
 KJOB 	�����
 BOE
CVEEIBCPEIJ 	DPMPQIPO WFSTF �
� UIF :PHėDėSB�$JUUBNėUSB nBWPVS PG WJWFLB �� UIF USJBE PG LĤZB WĤL BOE
DJUUB 	QBTTJN
� BOE UIF FDIPFT PG #PEIJDBSZĤWBUĤSB ����DE BU "NŊUBTJEEIJ �����



*OUSPEVDUJPO �

EIJTN BMMPXFE UIF UFYU�T 7BKSBZėOB PSJHJOT UP CF BTDFSUBJOFE BOE .BMMJOTPO JOWJUFE
IJN UP KPJO IJN JO QSPEVDJOH B DSJUJDBM FEJUJPO BOE BOOPUBUFE USBOTMBUJPO PG UIF UFYU
BT POF PG UIF PVUQVUT PG UIF )BUIB :PHB 1SPKFDU�

*O 4FQUFNCFS ���� B ESBû DSJUJDBM FEJUJPO XBT SFBE JO B XPSLTIPQ PO UIF *UBM�
JBO JTMBOE PG 1SPDJEB BUUFOEFE CZ �� TDIPMBST BOE IPTUFE CZ 'SBODFTDP 4GFSSB BOE
UIF 6OJWFSTJUZ PG /BQMFT i-�0SJFOUBMFw XJUI UIF TVQQPSU PG UIF )BUIB :PHB 1SPKFDU�
5IJT MBTU DPMMFDUJWF SFBEJOH PG UIF UFYU JO B HSPVQ XIPTF FYQFSUJTF DPWFSFE UIF WBSJ�
PVT EJTQBSBUF mFMET OFDFTTBSZ GPS BO VOEFSTUBOEJOH PG JUT UFBDIJOHT� TPMWFE TFWFSBM
QSPCMFNT BOE SFTVMUFE JO OVNFSPVT JNQSPWFNFOUT UP UIF FEJUJPO BOE USBOTMBUJPO�
*O QSFQBSJOH UIF UFYU GPS QVCMJDBUJPO XF IBWF TJODF DPMMBUFE POF GVSUIFS NBOVTDSJQU
	GSPN #BSPEB
 XIJDI IBT OPU TJHOJmDBOUMZ BMUFSFE UIF FEJUJPO BT mOBMJTFE JO 1SP�
DJEB�

�8F XFSF MBDLJOH FYQFSUJTF JO POF BSFB UIBU PG *OEJBO BMDIFNZ� 0OMZ BûFS UIF 1SPDJEB XPSLTIPQ
EJE XF SFBMJTF IPX QSFWBMFOU BMDIFNJDBM NFUBQIPST BSF JO UIF UFYU 	PO XIJDI TFF CFMPX Q� ��
�





$IBQUFS �

5IF UFBDIJOHT PG UIF "NŊUBTJEEIJ

5IF UJUMF PG UIF UFYU NFBOT iUIF BUUBJONFOU PGw BNŊUB� 5IFNPTU DPNNPO SFGFSFOU PG
B�NŊUB XIPTF MJUFSBM NFBOJOH JT iOPU EFBEw PS iJNNPSUBMw JT B MJRVJE UIBU CFTUPXT
JNNPSUBMJUZ CVU BT JT FYQMBJOFE JO UIF DMPTJOH TFDUJPO PG UIF UFYU JO UIF "NŊUB�
TJEEIJ BNŊUB SFGFST UP TFNFO MJCFSBUJPO PS MJGF�� 5IVT UIF UFYU�T UJUMF NBZ NFBO i5IF
"UUBJONFOU PG <.BTUFSZ PWFS> 4FNFOw i5IF "UUBJONFOU PG -JCFSBUJPOw PS i5IF "U�
UBJONFOU PG *NNPSUBMJUZw� 5IF "NŊUBTJEEIJ JT DPNQMFUF JO ��� WFSTFT�� *U JT EJWJEFE
JOUP �� DIBQUFST FBDI DBMMFE WJWFLB� J�F� BO iJORVJSZw JOUP UIF UPQJD VOEFS DPOTJEFS�
BUJPO� 5IVT UIF mSTU DIBQUFS JT UIF ħBSĕSBWJWFLB i5IF *ORVJSZ JOUP UIF #PEZw��

5IF DPOUFOUT PG UIF "NŊUBTJEEIJ NBZ CF EJWJEFE JOUP mWF UIFNBUJD TFDUJPOT�

t UIF FMFNFOUT PG UIF CPEZ JNQPSUBOU GPS ZPHB QSBDUJDF 	DII��o��
�

t ZPHB QSBDUJDF 	DII���o��
�

t UIF GPVS HSBEFT PG QFSTPO 	DII���o��
�

t UIF GPVS TUBHFT PG ZPHB QSBDUJDF 	DII���o��
�

t UIF SFTVMUT PG TVDDFTT JO ZPHB 	DII���o��
�

5IF DPOUFOUT PG UIFTF TFDUJPOT XJMM OPX CF TVNNBSJTFE�
�"NŊUBTJEEIJ �����
�5IF PQFOJOH NBłHBMB WFSTF JT JO UIF TSBHEIBSĤ NFUSF XIJMF UIF SFNBJOEFS BSF BOVŏńVCIT�
�$IBQUFS �� JT DBMMFE B MBLŏBĸB OPU B WJWFLB� 0O UIJT EJTDSFQBODZ TFF CFMPX Q� ���
�5IF �� DIBQUFST BSF GPMMPXFE CZ B OJOF�WFSTF DMPTJOH TUBUFNFOU XIJDI XF IBWF EFTJHOBUFE UIF

��UI DIBQUFS GPS FBTF PG SFGFSFODF�

�



� $IBQUFS TZOPQTFT

��� $IBQUFS TZOPQTFT
����� $IBQUFST �o�� 5IF FMFNFOUT PG UIF CPEZ
5IF mSTU UFO WJWFLBT PG UIF "NŊUBTJEEIJ HJWF B DPNQSFIFOTJWF EFTDSJQUJPO PG UIF FM�
FNFOUT PG UIF CPEZ XIJDI BSF BDUFE VQPO CZ UIF QSBDUJDFT UBVHIU JO WJWFLBT ��o���
5IF CPEZ JT B NJDSPDPTN PG UIF VOJWFSTF CVU UIFSF BSF FMFNFOUT GPVOE JO UIF CPEZ
XIJDI BSF OPU GPVOE FMTFXIFSF 	DI��
� 5IF NBJOTUBZ PG UIF CPEZ UIF NJDSPDPT�
NJD FRVJWBMFOU PG .PVOU .FSV 	UIF NPVOUBJO BU UIF DFOUSF PG UIF VOJWFSTF
 JT UIF
DFOUSBM DIBOOFM 	.BEIZBNė
� )BWJOH FOUFSFE JU CZ JUT MPXFS PQFOJOH BU CJSUI UIF
GPSUVOBUF J�F� UIPTF XIP LOPX UIF UFBDIJOH PG UIF UFYU MFBWF CZ JUT VQQFS PQFOJOH
BU EFBUI 	DI��
� "U JUT UPQ JT UIF NPPO XIJDI QPVST EPXO OFDUBS� /FDUBS JT PG UXP
TPSUT� 0OF nPXT EPXOXBSET UISPVHI UIF MFû DIBOOFM OPVSJTIJOH UIF CPEZ UIF
PUIFS UISPVHI UIF DFOUSBM DIBOOFM DBVTJOH QSPDSFBUJPO 	DI��
� 5IF TVO JT TJUVBUFE
BU UIF CBTF PG UIF DFOUSBM DIBOOFM BOE JU NPWFT VQXBSET UISPVHI UIF SJHIU DIBOOFM
UIFO QFSWBEFT UIF FOUJSF CPEZ WJB UIF PUIFS DIBOOFMT DPOTVNJOH UIF MVOBS FYDSFUJPO
BOE CVSOJOH VQ UIF TFWFO CPEJMZ DPOTUJUVFOUT� :PHB BOE MJCFSBUJPO BSF BDIJFWFE CZ
KPJOJOH UIF TVO BOE UIF NPPO JO UIF EJTL PG UIF TLZ 	DI��
� 'JSF JT CPUI BU UIF TVO
BOE JT UIF TVO� *UT GVFM JT GPPE BOE JU DBVTFT #JOEV UIF MVOBS OFDUBS UP nPX XIJDI
CSJOHT IFBMUI UP UIF CPEZ 	DI��
� #SFBUI JT UIF NPTU JNQPSUBOU FMFNFOU JO UIF CPEZ�
*U IBT mWF WBSJFUJFT BOE JUT DPOUSPM JT UIF CFTU GPSN PG ZPHB 	DI��
� 5IF FTTFODF PG UIF
CPEZ JT #JOEV TFNFO� %FBUI DPNFT BCPVU CZ UIF GBMM PG #JOEV MJGF CZ JUT QSFTFSWB�
UJPO� $POUSPM PG #JOEV CSJOHT BCPVU BMM TVQFSOBUVSBM QPXFST BOE MJCFSBUJPO� #JOEV
JT PG UXP LJOET� 5IF MVOBS LJOE DBMMFE #JOEV JT TJUVBUFE BU UIF UPQ PG UIF DFOUSBM
DIBOOFM� UIF TPMBS LJOE DBMMFE 3BKBT JT BU JUT CPUUPN� 5IF CFTU ZPHB JT KPJOJOH UIF
UXP PG UIFN JO UIF IFBE� #JOEV CSFBUI BOE UIF NJOE BSF BMM DPOOFDUFE� DPOUSPMMJOH
POF DPOUSPMT UIF PUIFS UXP 	DI��
� 5IF NJOE QSFTJEFT PWFS UIF CPEZ� %FTQJUF XIBU
JT UBVHIU FMTFXIFSF UIF NJOE DBOOPU CF DPOUSPMMFE CZ UIF NJOE CVU POMZ CZ UIF
CSFBUI 	DI��
� 1SBLŌUJ NBOJGFTUT JO UIF CPEZ BT NFOUBM BOE QIZTJDBM EJTUVSCBODFT
UIF MBUUFS BT UIF UISFF %PŜBT 	1JUUB ,BQIB BOE 7ėUB
 BOE NVTU CF EFTUSPZFE 	DI��
�
5IF (VŊBT 	4BUUWB 3BKBT BOE 5BNBT
 BSJTF GSPN 1SBLŌUJ� 3BKBT BOE 5BNBT NVTU CF
EFTUSPZFE� UIFSF JT B TQFDJBM .VESė GPS EPJOH TP 	DI���
�

����� $IBQUFST ��o�� :PHB QSBDUJDF
.BIėNVESė� QMBDF UIF MFû IFFM BU UIF QFSJOFVN FYUFOE UIF SJHIU MFH IPME JUT UPFT
XJUI CPUI IBOET QVU UIF DIJO PO UIF DIFTU JOIBMF BOE IPME UIF CSFBUI 	DI���
�
.BIėCBOEIB� JO .BIėNVESė DPOUSBDU UIF QFSJOFBM SFHJPO BOE DPOTUSJDU UIF UISPBU
UIFSFCZ MPDLJOH UIF CSFBUI JO UIF CPEZ BOE TUPQQJOH UIF EPXOXBSE nPX PG UIF FMF�



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ �

NFOUT 	DI���
� .BIėWFEIB� QMBDF UIF IBOET UPHFUIFS mSNMZ PO UIF HSPVOE KPJO UIF
GFFU QPJOU UIF UPFT EPXO MJû UIF IBVODIFT POUP UIF IFFMT BOE XJUI UIFN UBQ.PVOU
.FSV 	UIF TQJOBM DPMVNO
 NBLJOH UIF CSFBUI SJTF VQ UIF DFOUSBM DIBOOFM BOE QJFSDF
UIF LOPUT PG #SBINė 7JŜŊV BOE 3VESB CFGPSF PQFOJOH UIF HBUFXBZ PG #SBINė BU UIF
UPQ PG UIF IFBE 	DI���
� 5IFTF UISFF UFDIOJRVFT BSF UP CF QSBDUJTFE FWFSZ UISFF IPVST�
5IF CPEZ CFDPNFT TUSPOH� 5IF 1SBLŌUJT (VŊBT %PŜBT BOE EJTFBTFT BSF EFTUSPZFE
	DI���
�

����� $IBQUFST ��o�� 5IF GPVS HSBEFT PG QFSTPO
4VNNBSJFT PG UIF DIBSBDUFSJTUJDT PG UIF GPVS HSBEFT PG QFSTPO� XFBL 	DI���
 NJE�
EMJOH 	DI���
 FYDFMMFOU 	DI���
 BOE PVUTUBOEJOH 	DI���
�

����� $IBQUFST ��o�� 5IF GPVS TUBHFT PG ZPHB QSBDUJDF
5IFTF UXFMWF DIBQUFST UFBDI XIBU IBQQFOT EVSJOH UIF GPVS TUBHFT PG UIF QSBD�
UJDF ĘSBNCIB 	DI���
 (IBŘB 	DI���
 1BSJDBZB 	DII���o��
 BOE /JŜQBUUJ 	DI���o
��
� 0UIFS UFBDIJOHT JODMVEFE XJUIJO UIJT TFDUJPO BSF BT GPMMPXT� EFBUI SFTVMUJOH
GSPN UIF CMJTT PG FKBDVMBUJPO 	DI���
� UIF *OOBUF #MJTT 	TBIBKĤOBOEB DI���
 CSPVHIU
BCPVU CZ SFWFSTJOH UIF FKBDVMBUPSZ CSFBUI BOE TFOEJOH JU VQ UIF DFOUSBM DIBOOFM�NPSF
PO 1SBLŌUJ BOE (VŊB 	DI���
� CSJFG PCTFSWBUJPOT PO TJHOT PG QFSGFDUJPO PG UIF CPEZ
	DII��� BOE ��
 PG UIF CSFBUI 	DI���
 PG 4BNėEIJ 	DI���
 BOE PG UIF NJOE 	DI���
�
MJCFSBUJPO XIJMF MJWJOH 	KĕWBONVLUJ DI���
� BOE UIF TUBUF PG .BIėNVESė 	DI���
���

����� $IBQUFST ��o�� 5IF SFTVMUT PG TVDDFTT JO UIF QSBDUJDF
0CTFSWBUJPOT PO TJHOT PG JNQFSGFDUJPO PG UIF CPEZ 	DI���
 PG UIF CSFBUI 	DI���

BOE PG UIF NJOE� XIFO UIFTF BSF PWFSDPNF UIF ZPHJ NBZ NBLF IJT CPEZ JOWJTJCMF
UISPVHI NBIĤCIēUBQBSJĸĤNB UIF USBOTGPSNBUJPO PG UIF QSJNBSZ FMFNFOUT 	DI���
�
/JSWĤĸB 	DI���
�

��� *OOPWBUJPOT JO UIF UFBDIJOHT PG UIF "NŊUBTJEEIJ
5IF "NŊUBTJEEIJ JT UIF mSTU UFYU UP UFBDI B QSJNBSJMZ QIZTJDBM NFUIPE PG ZPHB PG
UIF TPSU DBUFHPSJTFE JO TPNF TVCTFRVFOU XPSLT BT IBńIB�� BOE JU EPFT TP JO B EFUBJM
VOQBSBMMFMFE JO PUIFS *OEJBO ZPHB UFYUT� 5IF QSBDUJDFT UBVHIU JO UIF "NŊUBTJEEIJ BSF

��5IJT .BIėNVESė JT OPU UIF QIZTJDBM QSBDUJDF PG UIF TBNF OBNF UBVHIU JO DIBQUFS ���
��0O UIF VTF PG UIF OBNF IBńIB GPS B QBSUJDVMBS UZQF PG ZPHB TFF.BMMJOTPO ����C�



�� *OOPWBUJPOT

VTFE UP mMM UIF BCEPNFO XJUI UIF CSFBUI BOE UIFO QSPKFDU UIF CSFBUI VQXBSET UP UIF
UPQ PG UIF DFOUSBM DIBOOFM QJFSDJOH UISFF LOPUT BMPOH UIF XBZ� 5IJT QSFWFOUT UIF GBMM
PG #JOEV 	TFNFO
 BOE SBJTFT GSPN UIFJS MPDBUJPOT BU UIF CBTF PG UIF DFOUSBM DIBOOFM
UIF 4VO 	UPHFUIFS XJUI JUT BOBMPHVF 'JSF
 BOE 3BKBT 	UIF GFNJOJOF FRVJWBMFOU PG
#JOEV
� 5IF 4VO BOE 3BKBT BSF UP CF VOJUFE XJUI UIF .PPO BOE #JOEV SFTQFDUJWFMZ
BU UIF UPQ PG UIF DFOUSBM DIBOOFM� 5IJT JT ZPHB BOE JU CSJOHT BCPVU MJCFSBUJPO XIJMF
MJWJOH 	KĕWBONVLUJ
� "U UIF TBNF UJNF BT NBTUFSJOH #JOEV DPOUSPMMJOH UIF CSFBUI BMTP
DPOUSPMT UIF NJOE MFBEJOH UP 4BNėEIJ�

5IF OBNFT PG UIF QIZTJDBM FMFNFOUT JO UIF "NŊUBTJEEIJ�T ZPHB BSF GPVOE JO FBS�
MJFS UFYUT GSPN B SBOHF PG SFMJHJPVT USBEJUJPOT CVU UIFZ BSF HJWFO OFX SFGFSFOUT� 5IVT
UIF USJBE PG UIF 4VO .PPO BOE 'JSF JT NFOUJPOFE BU /JħWĤTBUBUUWBTBıIJUĤ /BZBTēUSB
����� BOE JO NBOZ TVCTFRVFOU UBOUSJD XPSLT CVU UIF "NŊUBTJEEIJ JT UIF mSTU UFYU UP
SFMPDBUF JU UP UIF CPEZ��� 4JNJMBSMZ #JOEV JT BO JNQPSUBOU UBUUWB BOE GPDVT GPS NFEJ�
UBUJPO UISPVHIPVU UIF UBOUSJD DPSQVT CVU JU JT OPU VTFE BT B OBNF GPS TFNFO JO UFYUT
UIBU QSFEBUF UIF "NŊUBTJEEIJ�� OPS JT JU JEFOUJmFE XJUI BNŊUB� ,OPUT 	HSBOUIJT
 BSF
NFOUJPOFE JO NBOZ FBSMJFS ķBJWB UFYUT TPNF PG XIPTF MJTUT JODMVEF CSBINB WJŏĸV BOE
SVESB HSBOUIJT CVU OPU JO UIF "NŊUBTJEEIJ�T DPOmHVSBUJPO��� 5IF "NŊUBTJEEIJ JOUSP�
EVDFT B TZTUFN PG GPVS TUBHFT PG QSBDUJDF 	ĘSBNCIB (IBŘB 1BSJDBZB BOE /JŜQBUUJ

XIJDI JT BEPQUFE JO NBOZ TVCTFRVFOU UFYUT PO IBńIBZPHB���

$POOFDUJPOT CFUXFFO UIF NJOE BOE CSFBUI BOE UIF NJOE BOE TFNFO BSF UBVHIU
BT FBSMZ BT UIF $IĤOEPċPQBOJŏBE BOE .BIĤCIĤSBUB�� CVU UIF "NŊUBTJEEIJ JT UIF mSTU
UFYU UP UFBDI UIBU NJOE CSFBUI BOE TFNFO BSF DPOOFDUFE���

.BOZ PG UIF "NŊUBTJEEIJ�T UFBDIJOHT BSF UIVT XJUIPVU QSFDFEFOU JO *OEJBO
TPVSDFT� 4PNF PG UIFTF BQQBSFOU JOOPWBUJPOT BSF GPVOE JO $IJOFTF UFYUT GSPN UIF
�UI DFOUVSZ DF POXBSET JODMVEJOH BTQFDUT PG ZPHJD QIZTJPMPHZ TVDI BT UIF FYJTUFODF
PG UISFF CBSSJFST BMPOH UIF DFOUSBM DIBOOFM BOE UIF JNQPSUBODF PG DPOUSPMMJOH BOE
VOJUJOH UIF PUIFSXJTF NPCJMF TVO BOE NPPO UPHFUIFS XJUI UIF CSPBEFS GSBNJOH PG

��5IF JEFB PG B NPPO JO UIF TLVMM ESJQQJOH BNŊUB JT GPVOE JO NBOZ FBSMJFS UBOUSJD XPSLT CVU UIBU
PG UIF TVO JO UIF TUPNBDI DPOTVNJOH JU JT OFX BT JT UIF DPOnBUJPO PG UIF TVO BOE mSF� *O UBOUSJD
QIZTJPMPHZ UIF TVO BOE NPPO DPNNPOMZ SFGFS UP UIF SJHIU BOE MFû DIBOOFMT JO UIF CPEZ�

��'PS NPSF PO #JOEV TFF CFMPX Q� ���
��4FF F�H� ,VCKJLĤNBUBUBOUSB �����o�� JO XIJDI UIFSF BSF TJYUFFO HSBOUIJT BOE /FUSBUBOUSB ����o��

JO XIJDI UIFSF BSF UXFMWF�
��8F IBWF OPU CFFO BCMF UP JEFOUJGZ B EJSFDU TPVSDF GPS UIF "NŊUBTJEEIJ�T TZTUFN PG GPVS TUBHFT

CVU UIF GPVS HSBEFT PG ZPHJ UBVHIU BU .ĤMJOĕWJKBZPUUBSBUBOUSB ����o�� 	TBNQSĤQUB HIBńBNĤOB TJEEIB
TJEEIBUBNB
 NBZ CF SFMBUFE JO QBSUJDVMBS CFDBVTF PG UIF QBSBMMFMT JO UIF OBNFT PG UIF TFDPOE TUBHFT
HIBńB BOE HIBńBNĤOB�

��$IĤOEPċB 6QBOJŏBE ����� BOE .BIĤCIĤSBUB ���������o��� PO UIF MBUUFS TFF OPUF ���
��4FF ����o���



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

UIF QSBDUJDF BT B SFXPSLJOH PG TFYVBM SJUVBM JOUP B UFDIOJRVF GPS DFMJCBUF JOEJWJEVBMT
	:BOH GPSUIDPNJOH
� 8F LOPX PG OP QSFDFEFOUT GPS NBIĤNVESĤ NBIĤCBOEIB BOE
NBIĤWFEIB UIF UISFF UFDIOJRVFT UIBU BSF DFOUSBM UP UIF "NŊUBTJEEIJ�T ZPHB IPXFWFS�

��� 5IF "NŊUBTJEEIJ BOE TVCTFRVFOU XPSLT PO QIZTJDBM
ZPHB

5IF JOOPWBUJWF UFBDIJOHT PG UIF "NŊUBTJEEIJ XFSF TFNJOBM GPS UIF DPSQVT PG UFYUT PO
QIZTJDBM NFUIPET PG ZPHB XIJDI TUBSUFE UP CF QSPEVDFE TPPO BûFS JUT DPNQPTJUJPO
BMM PG XIJDI XFSF JOnVFODFE BU MFBTU JO QBSU CZ JUT UFBDIJOHT BOE TPNF PG XIJDI
CPSSPXFE WFSTFT EJSFDUMZ GSPN JU� 5XP 4BOTLSJU UFYUT UIF "NBSBVHIBQSBCPEIB BOE
%BUUĤUSFZBZPHBħĤTUSB BOE TPNF PME )JOEJ XPSLT�� SFQSPEVDF UIF ZPHB NFUIPE PG
UIF"NŊUBTJEEIJ 	BMCFJU HSFBUMZ TJNQMJmFE
� NPTU TVCTFRVFOU ZPHBNBOVBMT IPXFWFS
DPOnBUF JU XJUI UIF ķBJWB TZTUFN PG SBJTJOH ,VŊłBMJOĨ UISPVHI B TFRVFODF PG MPUVTFT
	QBENBT�LBNBMBT
 PS XIFFMT 	DBLSBT
 BMJHOFE BMPOH UIF DFOUSBM DIBOOFM� 5IF "NŊUB�
TJEEIJ NBLFT OP NFOUJPO PG ,VŊłBMJOĨ MPUVTFT PS XIFFMT�

����� 5IF FBSMZ IBńIB DPSQVT
5ISFF UFYUT PG UIF FBSMZ IBńIB DPSQVT 	D� ��UI UP ��UI DFOUVSZ DF
 CPSSPXFE WFSTFT
EJSFDUMZ GSPN UIF "NŊUBTJEEIJ XJUIPVU BUUSJCVUJPO�

t "NBSBVHIBQSBCPEIB TIPSU SFDFOTJPO 	mWF WFSTFT BOE FYUFOTJWF QBSBQISBTJOH
���

��5IF ZPHB UBVHIU JO PME)JOEJ XPSLT BUUSJCVUFE UP 4BOUT BOE ZPHJT TVDI BT ,BCĨS BOE(PSBLIOėUI
NBUDIFT DMPTFMZ UIBU PG UIF "NŊUBTJEEIJ BOE JT VTVBMMZ OPU DPOnBUFE XJUI UIF ,VŊłBMJOĨ�DBLSB
QBSBEJHN 	TFF F�H� (PSBLICĤOĕ TBCBEĕ T �� �� �� ���o��� ���o��� ���o��� ���
� %KVSEKFWJD JO
B SFDFOU USBOTMBUJPO PG UIF (PSBLICĤOĕ JEFOUJmFT BT ,VŊłBMJOĨ UIF CSBINĤHOJ NFOUJPOFE BU TFWFSBM
QMBDFT JO UIF UFYU CVU UIJT JT VOOFDFTTBSZ 	BOE POMZ NBEF QPTTJCMF CZ BHOJ�T DIBOHF PG HFOEFS GSPN
NBTDVMJOF JO 4BOTLSJU UP GFNJOJOF JO )JOEJ
� UIF CSBINĤHOJ JO PME )JOEJ XPSLT JT TJNQMZ UIF ZPHJD mSF
BT UBVHIU JO UIF "NŊUBTJEEIJ� 5IF 3PNĤWBMĕ UFBDIFT UIF UISFF QSBDUJDFT PG UIF "NŊUBTJEEIJ 	SFGSBNJOH
UIFN TP UIBU NBIĤCBOEIB XPSLT PO UIF NJOE NBIĤWFEIB PO UIF CSFBUI BOE NBIĤNVESĤ PO TFNFO
 BOE
EFTDSJCFT B ZPHJD CPEZ TJNJMBS UP UIBU PG UIF "NŊUBTJEEIJ� 5IF ZPHB UBVHIU JO ,BCĨS�T 3ĤHB (BVĲĕ ��
JT BMTP WFSZ DMPTF UP UIBU PG UIF "NŊUBTJEEIJ 	4USOBE �������� XF UIBOL -JOEB )FTT GPS JOGPSNJOH VT
PG UIJT QBTTBHF
� 5IF GPVS BWBTUIĤT iTUBUFTw PS iTUBHFTw PG ZPHB QSBDUJDF UBVHIU JO UIF "NŊUBTJEEIJ BSF
NFOUJPOFE JO UIF PME )JOEJ (PSBLICĤOĕ 	TBCBEĕ T ���o���
 BOE /BSWBJ #PEI 	WFSTF �
�

��"NŊUBTJEEIJ ����Do�C � "NBSBVHIBQSBCPEIB 	TIPSU SFDFOTJPO
 �� ���� � �� ����DE � ��DE ����DE
� ��BC ���� � �� ����DE � ��DE ����DE � ��BC ���� � ���



�� 5IF "NęUBTJEEIJ BOE TVCTFRVFOU XPSLT

t (PSBLŏBZPHBħĤTUSB 	GPVS BOE B IBMG WFSTFT
���

t ĨJWBTBıIJUĤ 	UIJSUZ�GPVS WFSTFT
���

5IF "NBSBVHIBQSBCPEIB (PSBLŏBZPHBħĤTUSB BOE ĨJWBTBıIJUĤ BMTP FYUFOTJWFMZ QBSB�
QISBTF UIF "NŊUBTJEEIJ� 5IF 7JWFLBNĤSUBĸĲB BOE %BUUĤUSFZBZPHBħĤTUSB EP OPU CPSSPX
EJSFDUMZ BOZ WFSTFT GSPN UIF "NŊUBTJEEIJ CVU JODMVEF QBSBQISBTFT PG JUT UFBDIJOHT
QBSUJDVMBSMZ PO #JOEV BOE NBIĤNVESĤ NBIĤCBOEIB BOE NBIĤWFEIB���

����� 5IF MBUFS IBńIB DPSQVT
'JWF IBMG�WFSTFT GSPN UIF "NŊUBTJEEIJ BSF GPVOE JO UIF D����� DF)BńIBQSBEĕQJLĤ CVU
UIFJS TPVSDF JT MJLFMZ UP IBWF CFFO UIF TIPSU SFDFOTJPO PG UIF "NBSBVHIBQSBCPEIB CF�
DBVTF UIFZ BSF BMM BMTP GPVOE JO UIBU UFYU�� BOE XF DBO CF DPOmEFOU UIBU 4WėUNėSėNB
LOFX UIF TIPSU SFDFOTJPO PG UIF "NBSBVHIBQSBCPEIB CFDBVTF UIF )BńIBQSBEĕQJLĤ BMTP
JODMVEFT WFSTFT GSPN JU XIJDI BSF OPU GPVOE JO UIF "NŊUBTJEEIJ PS BOZ PUIFS UFYU���

5IF MPOH SFDFOTJPO PG UIF 7JWFLBNĤSUBĸĲB JODMVEFT UISFF IBMG�WFSTFT GSPN UIF
"NŊUBTJEEIJ��� 5IF "NŊUBTJEEIJ JT DJUFE CZ OBNF TFWFSBM UJNFT JO UIF :PHBDJOUĤNBĸJ PG
ķJWėOBOEB BO FYUFOTJWF DPNQFOEJVN PG ZPHB UFBDIJOHT EBUJOH UP D� ���� DF�� BOE

��"NŊUBTJEEIJ ��� � (PSBLŏBZPHBħĤTUSB � ����BC � ���� ���DE � ��C ����BC � ��BC �����o�� � ��Do
��C�

��"NŊUBTJEEIJ ����Co����E � ĨJWBTBıIJUĤ ���Co���E ����Do����C � ��� ����BC � ���BC ���o� �
���Do� ���o� � ����o�� ����BC � ����DE ����DE � ����BC ����CD � ����ED ����BC � ����BC ���� �
���� ����DE � ����DC ���� � ���� ���� � ���� ����o� � ����Do����C ���� � �����

��4FF F�H� 7JWFLBNĤSUBĸĲB ��o�� BOE %BUUĤUSFZBZPHBħĤTUSB ��o�� ���o��� ���o���� 5IF BVUIPST PG
CPUI UIF 7JWFLBNĤSUBĸĲB BOE %BUUĤUSFZBZPHBħĤTUSB EJE OPU CPSSPX WFSTFT EJSFDUMZ GSPN BOZ UFYUT CVU
SFXPSLFE FBSMJFS UFBDIJOHT JOUP OFX DPNQPTJUJPOT� $PNQBSJTPO PG UIF DPOUFOUT PG UIF UXP UFYUT
JOEJDBUFT UIBU UIF DPNQPTFS PG UIF 7JWFLBNĤSUBĸĲB ESFX UFBDIJOHT EJSFDUMZ GSPN UIF "NŊUBTJEEIJ BOE
UIBU UIF DPNQPTFS PG UIF %BUUĤUSFZBZPHBħĤTUSB UIFO ESFX GSPN UIF 7JWFLBNĤSUBĸĲB BOE UIF "NBSBV�
HIBQSBCPEIB SBUIFS UIBO GSPN UIF "NŊUBTJEEIJ 	TFF UIF JOUSPEVDUJPOT UP UIF DSJUJDBM FEJUJPOT PG UIF
7JWFLBNĤSUBĸĲB BOE %BUUĤUSFZBZPHBħĤTUSB GPS EFUBJMFE BOBMZTFT
�

��"NŊUBTJEEIJ ���� ����DE ���� � )BńIBQSBEĕQJLĤ ��� ����DE �����
��0O UIF SFDFOTJPOT PG UIF "NBSBVHIBQSBCPEIB TFF #JSDI ����� 'PS B DPODPSEBODF PG )BńIBQSB�

EĕQJLĤ WFSTFT TFF.BMMJOTPO ��������o����
��"NŊUBTJEEIJ ���Bo���C � 7JWFLBNĤSUBĸĲB MPOH SFDFOTJPO ��Bo��C� #Z UIF iMPOH SFDFOTJPOw PG

UIF 7JWFLBNĤSUBĸĲB XF NFBO UIF UFYU FEJUFE CZ /PXPUOZ VOEFS UIF OBNF (PSBLŏBħBUBLB XIJDI JT B
TPNFXIBU FYUFOEFE WFSTJPO PG UIF 7JWFLBNĤSUBĸĲB� 5IJT QBTTBHF JT BMTP GPVOE BU(IFSBĸĲBTBıIJUĤ �����

��:PHBDJOUĤNBĸJ Q� �� <"NŊUBTJEEIJ ���� ����> Q� �� <���� ����o�� �����Do��E> Q� �� <���� ����
���� ���o� ���� ��� ���DE ���DE ���o� ����Do��E ����BC ����DE ����o��> Q� �� <����o�> Q� ��
<���� ����> Q� ��� <����> ��� <��� ���o� ���Bo���C ���Do����E> Q� ��� <��� ���o�> Q� ��� <����Do
�E ����o� ���� ���� ���� ����Do�C ����BC ����Do�C 	XJUI TJHOJmDBOU EJäFSFODFT
 ����Do�C ����
����> Q� ��� <����Bo�C ����BC ����Bo�C ���� ����BD 	XJUI EJäFSFODFT
 ���� ����o� ����BC>�



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

JO #SBINėOBOEB�T ���� DF +ZPUTOĤ DPNNFOUBSZ PO UIF )BńIBQSBEĕQJLĤ��� 5IF MPOH SF�
DFOTJPO PG UIF "NBSBVHIBQSBCPEIB XIPTF UFSNJOVT BOUF RVFN JT UIF NJE���UI�DFOUVSZ
7BSĤIPQBOJŏBE�� BEET POF NPSF WFSTF GSPN UIF "NŊUBTJEEIJ UP UIF mWF UIBU XFSF VTFE
JO UIF DPNQPTJUJPO PG JUT TIPSU SFDFOTJPO��� 5IF 7BSĤIPQBOJŏBE JUTFMG JODMVEFT mûFFO
BOE B IBMG WFSTFT GSPN UIF "NŊUBTJEEIJ JO JUT mûI BEIZĤZB���

����� 3FMBUFE 7BKSBZčOB XPSLT
5IF "NŊUBTJEEIJNēMB

*ODMVEFE BNPOH UIF UFYUT PG UIF 5JCFUBO �$IJ NFE HSVC QB 	�"NBSBTJEEIJ
 DZDMF 	BM�
UIPVHI JO B MPDBUJPO EJTUJODU GSPN UIF PUIFS BVYJMJBSZ XPSLT XIJDI BSF USBOTNJUUFE
NPSF PS MFTT JO B HSPVQ
 JT UIF �"NŊUBTJEEIJNēMB�� B XPSL DPOTJTUJOH PG �� WFSTFT
�� PG XIJDI BSF WFSZ SPVHI USBOTMBUJPOT PG WFSTFT GSPN WJWFLBT �� �� BOE �� PG UIF
"NŊUBTJEEIJ� 8F IBWF JODMVEFE BO FEJUJPO PG UIF "NŊUBTJEEIJNēMB UPHFUIFS XJUI PVS
PXO DPNNFOUBSZ BT BO BQQFOEJY 	Q� ���
�

5IF EBUF PG UIF "NŊUBTJEEIJNēMB DBOOPU CF EFUFSNJOFE XJUI DFSUBJOUZ� *UT SFMB�
UJPOTIJQ XJUI UIF "NŊUBTJEEIJ JT TJNJMBSMZ VODMFBS 	JO OP TNBMM QBSU CFDBVTF PG UIF
QPPS RVBMJUZ PG UIF USBOTMBUJPO
� " UIPSPVHI TVSWFZ PG UIF FOUJSF DZDMF NBZ TIFE
NPSF MJHIU PO UIFJS SFMBUJPOTIJQ CVU JT CFZPOE UIF TDPQF PG UIJT CPPL� XF QSFTFOU
IFSF XIBU SFMFWBOU JOGPSNBUJPO XF IBWF BOE PVS QSFMJNJOBSZ UIPVHIUT PO JU�

5IF .ēMB DPOUBJOT WFSTFT GSPN POMZ UIF UISFF DIBQUFST PG UIF "NŊUBTJEEIJ XIJDI
UFBDI JUT DPSF QSBDUJDF BOE JUT PUIFS WFSTFT EP OPU DPOUBJO UFBDIJOHT GPVOE FMTFXIFSF
JO UIF "NŊUBTJEEIJ TVHHFTUJOH UIBU JU JT B TPVSDF UFYU GPS UIF QSBDUJDF TFDUJPO PG UIF
"NŊUBTJEEIJ XIJDI UIF OBNF "NŊUBTJEEIJNēMB NJHIU BMTP CF VOEFSTUPPE UP JNQMZ�

0O UIF PUIFS IBOE UIF PSEFS PG UIF QBTTBHFT UBLFO GSPN UIF"NŊUBTJEEIJ SFOEFST
JUT UFBDIJOHT TPNFXIBU JODPIFSFOU��� *O UIF"NŊUBTJEEIJNBIĤNVESĤ BOENBIĤCBOEIB
BSF UBVHIU CFGPSF NBIĤWFEIB BOE BSF QSFMJNJOBSZ UP JU� 5IJT JT NBEF DMFBS BU "NŊUB�
TJEEIJ ���� JO UIF JOUSPEVDUJPO UP UIF UFBDIJOH PO NBIĤWFEIB XIJDI TUBUFT UIBU NBIĤ�

��)BńIBQSBEĕQJLĤKZPUTOĤ BE ����� <"NŊUBTJEEIJ ���Do�E ���� ���B ���DE> BOE ��� <"NŊUBTJEEIJ ����
����o� ���� ���� ���� ���� ���Do�E ����DE>�

��#JSDI ��������� PO UIF EBUF PG UIF 7BSĤIPQBOJŏBE TFF #PVZ ���������
��"NŊUBTJEEIJ ����Do�C � "NBSBVHIBQSBCPEIB 	MPOH SFDFOTJPO
 ���
��"NŊUBTJEEIJ ����� � 7BSĤIPQBOJŏBE BEIZĤZB � WFSTF � ���� � �� ����DE � ��DE ����Do�C � ��

�����o�� � ��o�� �����Do��C � �� ����� � �� ����Do�C � ��o�� ����Do��E � ��Bo��C ���� �
��Do��C ����Do��C � ��Bo��C�

��5IF BTUFSJTL JOEJDBUFT UIBU UIF 4BOTLSJU OBNF JT VOBUUFTUFE�
��.ēMB �o�� DPSSFTQPOET UP "NŊUBTJEEIJ ����o� PO NBIĤNVESĤ ��o�� UP "NŊUBTJEEIJ ����o�� PO

NBIĤWFEIB ��o�� UP "NŊUBTJEEIJ ����o����� PO NBIĤNVESĤ 	BHBJO
 BOE ��o�� UP "NŊUBTJEEIJ ����o��
PO NBIĤCBOEIB�



�� 5IF "NęUBTJEEIJ BOE TVCTFRVFOU XPSLT

NVESĤ BOE NBIĤCBOEIB XJMM OPU CFBS GSVJU XJUIPVU NBIĤWFEIB� 5IJT WFSTF JT GPVOE
USBOTMBUFE BU .ēMB �� BOE .ēMB �� JT B USBOTMBUJPO PG "NŊUBTJEEIJ ���� JO XIJDI UIF
ZPHJO JT JOTUSVDUFE UP QFSGPSN UIF NBIĤCBOEIB� *O UIF "NŊUBTJEEIJNēMB IPXFWFS
NBIĤCBOEIB JT OPU UBVHIU VOUJM UIF MBTU QBSU PG UIF UFYU BûFS UIF UFBDIJOHT PO NBIĤ�
NVESĤ BOE NBIĤWFEIB�

5IF "NŊUBTJEEIJNēMB JODMVEFT UFBDIJOHT OPU GPVOE JO UIF "NŊUBTJEEIJ CPUI JO
UIF WFSTFT XJUI QBSBMMFMT JO UIF "NŊUBTJEEIJ BOE JO JUT PUIFS �� WFSTFT� 5IFTF BSF UIF
JEFOUJmDBUJPO PG QSPHSFTT JO UIF QSBDUJDF XJUI TVDDFTTJWF BQQMJDBUJPO PG UIF UISFF
NVESĤT 	LBSNB¡ TBNBZB¡ BOE EIBSNB¡ JO WFSTFT �o� BOE ��
� UIF QJFSDJOH PG UIF GPVS
DBLSBT XJUI UIF XJOE 	WFSTF �� BMUIPVHI UIJT NBZ TJNQMZ CF B NJTVOEFSTUBOEJOH PG
UIF"NŊUBTJEEIJ�T DBUVŏQĕńIBN
� BOE B QSBDUJDF JO XIJDI UIF BSNT BOE MFHT BSF TUSFUDIFE
PVU BOE SFUSBDUFE 	WFSTF ��
 XIJDI JT TJNJMBS UP UFDIOJRVFT FNQMPZFE JO UIF 5JCFUBO
QSBDUJDF PG �LISVM �LIPS CVU OPU GPVOE JO *OEJBO UBOUSJD #VEEIJTN OPS MBUFS IBńIBZPHB�

5IF SFMBUJWFMZ JODPIFSFOU PSEFS PG UIF "NŊUBTJEEIJ�T WFSTFT JO UIF .ēMB BOE UIF
JODMVTJPO JO UIF .ēMB PG UFBDIJOHT BCTFOU GSPN UIF "NŊUBTJEEIJ JO QBSUJDVMBS UIF
�LISVM �LIPS QSBDUJDF JO WFSTF �� TVHHFTU UIBU UIF .ēMB JT B SFEBDUJPO PG "NŊUBTJEEIJ
��o���

5IF 1ēKĤIPNBLBMQB

" NJE���UI DFOUVSZ NBOVTDSJQU PO mWF QBMN MFBWFT XJUI UIF UJUMF 7JSēQĤLŏBLŊUĤNŊUB�
TJEEIJTĤSPUUBSF QVKĤIPNBLBMQBĴ 	/BUJPOBM "SDIJWFT ,BUINBOEV �������WJ� UĤOUSJLBQBE�
EIBUJ � � /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU " �����
�� JT POF PG UIF
FBSMJFTU QJFDFT PG FWJEFODF UIBU UIF "NŊUBTJEEIJ BUUSJCVUFE UP 7JSĲQB XBT USFBUFE BT
JG IBWJOH DBOPOJDBM TUBUVT B UFYU AGSPN� XIJDI B WBSJFUZ PG UBOUSJD SJUVBMT DPVME CF
AFYUSBDUFE�� 5IJT JT TPNFXIBU QBSBEPYJDBM TJODF UIF NBJO QPJOU PG UIF DZDMF JT UP EP
BXBZ XJUI UBOUSJD SJUVBM QBSBQIFSOBMJB BOE UP GPDVT PO CPEJMZ QSBDUJDF JOTUFBE� 5IF
UFYU PQFOT XJUI UIF TBNF OBNBTLĤSB WFSTF UP $IJOOBNBTUė BT UIF POF JO UIF "NŊ�
UBTJEEIJ� *U UIFO EFUBJMT UIF XPSTIJQ PG UIF HPEEFTT BOE IPNB SJUVBMT XJUI B WBSJFUZ
PG BJNT� .PTU PG UIF BSUJDMFT PäFSFE BSF PG BOUJOPNJBO OBUVSF 	CFFG BMDPIPM TBMJWB
NFOTUSVBM CMPPE DSPX GFBUIFST FUD�
� 2VJUF PûFO UIF BJN PG UIF SJUF JT NBSUJBM PS
GVMmMMJOH SPZBM BTQJSBUJPO� 5IF UFYU VQ UP IFSF DPOTJTUJOH PG BCPVU �� BOVŏńVCI WFSTFT
JO JSSFHVMBS 4BOTLSJU DMPTFT XJUI B QSPTF EIZĤOB PG $IJOOBNBTUė� "ûFS UIF DPMPQIPO
XF mOE B TPNFXIBU PQBRVF WFSTF BOE B MJTU PG NBOUSBT 	WJ[� GPS XPSTIJQ GPS SFDJUB�
UJPO GPS WJTVBMJTBUJPO GPS PäFSJOH CBMJ BOE GPS QSPUFDUJPO
� 5P EBUF UIJT JT UIF POMZ

��/BUJPOBM "SDIJWFT ,BUINBOEV ������F 	 � /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU "
�����F
 TFFNT UP CF B QBQFS DPQZ PG UIF TBNF UFYU QFSIBQT BO BQPHSBQI PG UIF QBMN�MFBG XJUOFTT�
8F EP OPU IBWF BDDFTT UP UIJT NBOVTDSJQU BU QSFTFOU�



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

4BOTLSJU UFYU GSPN UIF TBUFMMJUF MJUFSBUVSF PG UIF "NŊUBTJEEIJ UP TVSGBDF BOE JT QFSIBQT
SFMBUFE UP POF PS NPSF PG UIF UJUMFT JO UIF 5JCFUBO $BOPO OPU TUVEJFE IFSF�

$IJOOBNVĸĲĤTĤEIBOB

5IF DPOOFDUJPO CFUXFFO UIF TJEEIB 7JSĲQB BOE UIF HPEEFTT $IJOOBNBTUė JT PUI�
FSXJTF XFMM BUUFTUFE��� " IJUIFSUP VOOPUJDFE XJUOFTT PG ZFU BOPUIFS $IJOOBNVĸĲĤ�
TĤEIBOB BUUSJCVUFE UP 7JSĲQB DBO CF GPVOE JO ,BJTFS -JCSBSZ ��� 	 � /FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU $ �����
 B CVOEMF PG TUSBZ MFBWFT GSPN WBSJPVT
XPSLT� 5IFTF UXP QBMN�MFBG GPMJPT 	OVNFSBUFE �� BOE ��
 DPSSFTQPOE UP UIF NJEEMF
QPSUJPO PG B USBOTMBUJPO USBOTNJUUFE JO UIF 5JCFUBO $BOPO 	%FSHF OP� ����
� " OPUF�
XPSUIZ GFBUVSF PG UIF UFYU JT UIF NBOUSPEEIĤSB TFDUJPO XIFSF UIF BVUIPS DPEFT UIF
NBOUSB XJUI iCw JOTUFBE PG UIF TUBOEBSE iWw WJ[� CBKSBCBJSPDBOĕZF GPS WBKSBWBJSPDBOĕZF�
5IJT JT GVSUIFS FWJEFODF GPS UIF BVUIPS�T &BTUFSO *OEJBO FOWJSPONFOU� 5IF GSBHNFOU
JT QFOOFE JO B IBOE TFFO PO UXFMûI�DFOUVSZ /FQBMFTF NBOVTDSJQUT�

5JCFUBO8PSLT

/FYU UP UIF �"NŊUBTJEEIJNēMB 	% ���� TFF 6J FU BM� ���� � 1 ���� TFF 4V[VLJ ����

POF PG UIF UXP BWBJMBCMF USBOTNJTTJPOT PG UIF 5JCFUBO #TUBO �HZVS JT LOPXO UP QSF�
TFSWF �� GVSUIFS XPSLT SFMBUFE UP UIJT DZDMF� B CSJFG PWFSWJFX IBT BMSFBEZ CFFO HJWFO
JO 4DIBFGGFS 	����� ���o��� ���
� *O GBDU UIF OVNCFS PG UIFTF NJOPS XPSLT JT
TPNFXIBU IJHIFS� *U JT EJåDVMU UP TFF IPX BMM PG UIFTF XPSLT BSF SFMBUFE UP UIF UFYUT
TUVEJFE JO UIJT WPMVNF� 1 ���� GPS FYBNQMF JT TVQQPTFE UP CF BO JOJUJBUJPO NBOVBM
JOUP UIF "NŊUBTJEEIJ CVU NJOVT UIF NFOUJPO PG 7JSĲQB BT UIF PSJHJOBUPS BOE �"WB�
EIĲUBDBOESB��.BEIZBNėDBOESB 	 
 	%CV NB [MB CB
 BT UIF BVUIPS BT XFMM BT UIF
GPVS CMJTTFT UIFSF JT OPUIJOH SFMBUBCMF UP PVS UFYUT� 0UIFST TVDI BT 1 ���� UP ����
UFBDI QIZTJDBM QSBDUJDFT XIJDI BSF WBHVFMZ TJNJMBS UP UIPTF PG iPVSw "NŊUBTJEEIJ CVU
TFFN UP GPSN B EJäFSFOU USBEJUJPO BMUPHFUIFS� 1 ���� B UFYU QSFTFOUJOH JUTFMG BT ZFU
BOPUIFS NēMB JT TPNFXIBU DMPTFS UP UIF UPQJDT XF mOE JO PVS UFYUT� )FSF GPS FYBN�
QMF XF mOE GBJOU FDIPFT PG UIF "NŊUBTJEEIJ�T mSTU DIBQUFS BT XFMM BT PG UIF QBTTBHFT
MBVEJOH UIF QSBDUJDF BOE TPNF PG UIF WJWFLBT��LĤZB OĤĲĕ 	 � NBEIZBNĤ 
 CJOEV
WĤZV DJUUB .PPO BOE 4VO�BSF NFOUJPOFE CVU OPU FMBCPSBUFE VQPO� 5IF UFYU NFO�
UJPOT mWF DBLSBT XJUI UIFJS UBOUSJD #VEEIJTU OBNFT 	�NBIĤTVLIB �K×ĤOB �TBıCIPHB
�EIBSNB �OJSNĤĸB
� 5IFSF JT B TIPSU EFTDSJQUJPO PG UIF CPEJMZ QSBDUJDF 	��Wo��S
 CVU
XJUIPVU UIF UFSNJOPMPHZ XF XPVME FYQFDU 	J�F� NBIĤNVESĤ NBIĤCBOEIB NBIĤWFEIB
�
1 ���� JT B EFUBJMFE DPNNFOUBSZ PO UIJT UFYU BOE B DMPTF TUVEZ NJHIU SFWFBM NPSF

��4FF F�H� /JIPN �����



�� #JOEV BOE #MJTT

BCPVU UIF DPOUFYU PG UIJT USBEJUJPO� *O GBDU JU SFNBJOT BO PQFO RVFTUJPO XIFUIFS
UIFTF XPSLT SFQSFTFOU B TJOHMF USBEJUJPO UP CFHJO XJUI� 5IF NBUUFS JT OPU NBEF BOZ
FBTJFS CZ UIF EFDJEFEMZ PCTDVSF USBOTMBUJPOT XIJDI NBZ PS NBZ OPU SFnFDU B EJå�
DVMU VOEFSMZJOH 4BOTLSJU UFYU� *OEFFE TPNFNBZ OPU FWFO IBWF IBE BO *OEJD PSJHJOBM
CFIJOE UIFN� 5IJT JT TVHHFTUFE GPS FYBNQMF CZ UIF FOVNFSBUJWF TUZMF XIJDI JT FY�
USFNFMZ SBSF JO 4PVUI "TJBO XSJUJOH CVU QSFWBMFOU JO 5JCFUBO� "OPUIFS TFSJPVT EJG�
mDVMUZ JT UIF MBDL PG B VOJUBSZ UFSNJOPMPHZ� 5P HJWF POMZ POF FYBNQMF UIF NPSF PS
MFTT TUBOEBSE �DIJ NFE JT TPNFUJNFT SFOEFSFE BT H�ZVOH ESVOH� 5IJT JT UIF USBOTMBUJPO
GPS BNŊUB XF mOE JO 1 ���� XIJDI TUBOET DMPTFTU UP PVS UFYU JOEFFE JU TFFNT UIBU
JU JT B WBSJBOU USBOTMBUJPO PG UIF JOUSPEVDUPSZ QBSUT BOE UBCMF PG DPOUFOUT UIFO UIF
LĤZBWJWFLB NBEIZBNĤWJWFLB DBOESBWJWFLB TēSZBWJWFLB WBIOJWJWFLB BOE mOBMMZ UIF WĤZV�
WJWFLB� 5IF UFYU XIJDI TUPQT TPNFXIBU BCSVQUMZ JT BUUSJCVUFE UP 7JSĲQB 	�#BS��#JS
CB QB
 BOE JU BMTP DPOUBJOT B TIPSU BOE PCTDVSF USBOTNJTTJPO TUPSZ� 5IF USBOTMBUJPO JT
TBJE UP CF UIF XPSL PG &EFWB� 8F TFF UIJT OBNF JO UIF DPSQVT BMTP BT &ŊBEFWB XIJDI
BDDPSEJOH UP PVS DPMMFBHVF +BTPO 4DIXBSU[ JT B TUBOEBSE ,ėMBNVLIB OBNF GSPN UIF
%FDDBO�T JOTDSJQUJPOBM SFDPSET���

8IJMF XF SFDPHOJTF UIF JNQPSUBODF PG UIJT DPSQVT BOE DFSUBJOMZ SFDPNNFOE JU
GPS GVUVSF TUVEZ 	JU XPVME NBLF BO FYDFMMFOU UIFTJT UPQJD
 XF IBWF EFDJEFE OPU UP
FOHBHF XJUI JU NPSF DMPTFMZ CFDBVTF JU EPFT OPU TFFN UP UISPX BOZ MJHIU PO UIF
BMSFBEZ OVNFSPVT QSPCMFNT JO PVS UXP UFYUT QSPQFS� .PSFPWFS OPOF PG UIFTF UFYUT
TFFNT UP IBWF CFFO QSPEVDUJWF JO 4PVUI "TJB BOE JU TFFNT UIBU FWFO JO 5JCFU UIFZ
XFSF WJFXFE XJUI TPNF TVTQJDJPO�

��� #JOEV BOE #MJTT
5IF"NŊUBTJEEIJ DPEJmFT GPS UIF mSTU UJNF JO EFUBJM UIF QIZTJPMPHZ BOE QSBDUJDF PG UIF
ZPHB PG DFMJCBUF NBMF BTDFUJDT��� *U JT UIF mSTU UFYU UP VTF UIF XPSE CJOEV UP EFOPUF

��1FSTPOBM DPNNVOJDBUJPO �� .BZ �����
��5IF 7ĤSŏĸFZĤEIZĤUNB TFDUJPO PG UIF .BIĤCIĤSBUB�T .PLŏBEIBSNBQBSWBO UFBDIFT B TPNBUJD TPUF�

SJPMPHZ GPS DFMJCBUF NBMF BTDFUJDT SFEPMFOU PG UIBU PG UIF "NŊUBTJEEIJ� 5IF NBOPWBIĤ DIBOOFM JO UIF
NJEEMF PG UIF IFBSU SFMFBTFT TFNFO JOUP UIF SFTU PG UIF CPEZ DPOWFZJOH UIF UFKBT HVĸB 	���������o��
PO XIJDI TFF 5BLBIBTIJ ������
� *O UIF "NŊUBTJEEIJ TFNFO BT #JOEV USBWFMT UISPVHI UIF DFOUSBM
DIBOOFM BOE OPVSJTIFT UIF CPEZ WJB PUIFS DIBOOFMT� 5IF OBNF NBOPWBIĤ GPS UIF DIBOOFM JO UIF DFOUSF
PG UIF IFBSU JOEJDBUFT B DPOOFDUJPO CFUXFFO UIF NJOE BOE TFNFO TVDI BT JT UBVHIU JO UIF "NŊUBTJEEIJ
CVU VOMJLF UIF "NŊUBTJEEIJ UIFSF JT OP DPOOFDUJPO XJUI UIF CSFBUI� +VTU BT JO UIF "NŊUBTJEEIJ NBTUFSZ
PWFS TFNFO MFBET UP MJCFSBUJPO� 7ĤSŏĸFZĤEIZĤUNB ��������� TBZT UIBU UIPTF XIP LOPX UIF NPWFNFOU
PG TFNFO BSF iGSFF GSPN QBTTJPO XJUI UIFJS GBVMUT CVSOFE VQ BOE EP OPU PCUBJO <BOPUIFS> CPEZw� *O
DPOUSBTU UIF OFYU WFSTF JEFOUJmFT BT FTTFOUJBM GPS MJCFSBUJPO FRVJMJCSJVN PG UIF (VŊBT BOE HVJEBODF



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

TFNFO�� BOE CJOEVEIĤSBĸB UIF SFUFOUJPO PG TFNFO JT DFOUSBM UP JUT UFBDIJOHT� UIF
CJOEVEIĤSBĸBWJWFLB JT UIF MPOHFTU PG UIF "NŊUBTJEEIJ�T �� DIBQUFST�

5IF "NŊUBTJEEIJ DPOUSBTUT JUT DFMJCBUF ZPHB NFUIPE XJUI UIF TFYVBM ZPHB PG
NBJOTUSFBN 7BKSBZėOB JO XIJDI UIF NBMF QBSUJDJQBOU JT VTVBMMZ TBJE UP FYQFSJFODF
PSHBTN BOE FKBDVMBUJPO� " NJOPSJUZ PG TDIPPMT UIF CFTU LOPXO PG XIJDI JT UIF
,ėMBDBLSB UFBDI TFYVBM ZPHB JO XIJDI TFNFO JT OPU SFMFBTFE� 5IF "NŊUBTJEEIJ SF�
KFDUT TFYVBM JOUFSDPVSTF BMUPHFUIFS� *UT UFBDIJOHT BSF OPU DMPTFMZ SFMBUFE UP UIPTF PG
UIF 7BKSBZėOB USBEJUJPOT XIJDI BEWPDBUF TFYVBM SJUVBM JO XIJDI TFNFO JT OPU TIFE�
5IVT BU "NŊUBTJEEIJ ��� #JOEV JT TBJE UP CF UIF TPVSDF PG iUIF #MJTTFT XIPTF MBTU
JT 7JSBNBw� 'PVS CMJTTFT BSJTF JO UIF TFYVBM ZPHB PG NBJOTUSFBN 7BKSBZėOB USBEJ�
UJPOT� ĤOBOEB QBSBNĤOBOEB TBIBKĤOBOEB BOE WJSBNĤOBOEB� 5IFZ BSF mSTU UBVHIU JO
UIF )FWBKSBUBOUSB�� BOE DPSSFTQPOE UP GFFMJOHT PG QMFBTVSF FYQFSJFODFE CZ UIF NBMF
QBSUOFS EVSJOH TFYVBM SJUVBM� 5IF MBTU 7JSBNB JT UIF i#MJTT PG $FTTBUJPOw GFMU BU UIF
NPNFOU PG FKBDVMBUJPO� *O UIF UFBDIJOHT PG TDIPPMT XIJDI QSPTDSJCF FKBDVMBUJPO UIF
mOBM UXP #MJTTFT BSF SFWFSTFE XJUI WJSBNĤOBOEB CFJOH VOEFSTUPPE UP NFBO UP NFBO
i#MJTT PG 4QFDJBM 1MFBTVSFw 	UIJT PSEFS PG UIF #MJTTFT JT TPNFUJNFT DBMMFE IBńIBTFLB
iGPSDFE DPOTFDSBUJPOw PS IBńIBZPHB iGPSDFE ZPHBw
��� 5IVT UIF BVUIPS PG UIF "NŊUB�
TJEEIJ SFGFST UP UIF NBJOTUSFBN PSEFS OPU UIBU UBVHIU CZ 7BKSBZėOB USBEJUJPOT XIJDI
QSPTDSJCF FKBDVMBUJPO�

%FTQJUF BDLOPXMFEHJOH UIFJS FYJTUFODF UIF "NŊUBTJEEIJ EPFT OPU FOKPJO FOKPZ�
NFOU PG BMM GPVS #MJTTFT OFJUIFS JO UIFJS NBJOTUSFBN OPS IBńIB PSEFST� BU "NŊUBTJEEIJ
���� UIF BDDPNQMJTIFE ZPHJO JT TBJE UP EFMJHIU JO UISFF ĤOBOEBT� 5IFTF UISFF #MJTTFT
BSF OPU JEFOUJmFE CVU UIFZ BSF MJLFMZ UP CF ĤOBOEB QBSBNĤOBOEB BOE TBIBKĤOBOEB
XIJDI BSF SFGPSNVMBUFE JO UIF "NŊUBTJEEIJ�T DFMJCBUF ZPHB� $IBQUFS �� XIJDI EF�
TDSJCFT ĤSBNCIĤWBTUIĤ UIF mSTU TUBHF PG ZPHB UFBDIFT IPX JU HJWFT SJTF UP B iHMJNQTF
PG ĤOBOEBw 	LJıDJEĤOBOEBEBSħBOBN W� ��
� *O DIBQUFS �� XIJDI UFBDIFT HIBńĤWBTUIĤ

PG UIF NJOE CZ UIF NJOE DPODFQUT BU WBSJBODF XJUI UIF "NŊUBTJEEIJ JO XIJDI UIF 3BKBT BOE 5BNBT
(VŊBT BSF UP CF EFTUSPZFE BOE UIF NJOE DBO POMZ CF DPOUSPMMFE CZ UIF CSFBUI�

��*ONBOZ ķBJWB UFYUT #JOEV EFOPUFT B MPDBUJPO JO UIF CPEZ BOE B DPSSFTQPOEJOH TUBHF JO UIFNBO�
JGFTUBUJPO PG UIF QIPOFUJD VOJWFSTF 	TFF F�H� 4WBDDIBOEBUBOUSB ������ BMTP.BMMJOTPO �������� O����

CVU OPU TFNFO 	XIJDI JT VTVBMMZ SFGFSSFE UP BT ħVLSB� ,ŜFNBSėKB BE 4WBDDIBOEBUBOUSB ����� TBZT UIBU UIF
TFDSFU OBNF DIPNNBLĤ GPS ħVLSB JT DBOESB
� 7BKSBZėOB UFYUT VTF ħVLSB GPS TFNFO PS XIFO SFGFSSJOH UP JU
JO UIF DPOUFYU PG SFMJHJPVT QSBDUJDF JO QBSUJDVMBS TFYVBM SJUVBM CPEIJDJUUB 	TFF 8BOHDIVL ��������o
���
� *O 1BMJ UFYUT TFNFO JT VTVBMMZ DBMMFE BTVDJ 	TFF %FSSFUU ����
� 4PNF ķBJWB BOE 7BKSBZėOB UFYUT
VTF CJOEV UP SFGFS UP B ESPQ PG TFNFO 	F�H� ,BVMBK×ĤOBOJSĸBZB ���� BOE -BHIVLĤMBDBLSBUBOUSB ����� �����
����� �����
�

��)FWBKSBUBOUSB ������ FU QBTTJN�
��0O UIJT BMUFSOBUJWF PSEFS PG UIF #MJTTFT QBSUJDVMBSMZ BT GPVOE JO .BJUSFZBOėUIB�T 4FLBOJSEFħB BOE

IJT QVQJM 3ėNBQėMB�T 4FLBOJSEFħBQB×KJLĤ TFF *TBBDTPO � 4GFSSB �������o����



�� #JOEV BOE #MJTT

UIF TFDPOE TUBHF OP#MJTT JTNFOUJPOFE CVU UIF EFSJWBUJWF QBTTBHF JO UIF"NBSBVHIB�
QSBCPEIB 	TIPSU SFDFOTJPO WFSTF ��
 TBZT UIBU UIF QJFSDJOH PG UIF LOPU PG 7JŜŊV iQPJOUT
UPXBSET QBSBNĤOBOEBw 	QBSBNĤOBOEBTēDBLBĴ
� $IBQUFST ��o�� EFTDSJCF QBSJDBZĤWBTUIĤ
UIF UIJSE TUBHF� *O DIBQUFS �� UIF QMFBTVSF BDDPNQBOZJOH FKBDVMBUJPO JT DBMMFE LĤMĤ�
OBOEB iUIF #MJTT UIBU JT <%FBUI CZ> 5JNFw� DIBQUFS �� UFBDIFT UIBU UIJT #MJTT JT UP CF
PWFSDPNF CZ NBLJOH CSFBUI BOE #JOEV FOUFS UIF DFOUSBM DIBOOFM XIJDI SFTVMUT JO
TBIBKĤOBOEB��� 0UIFS UIBO JO JUT JEFOUJmDBUJPO PG #JOEV BT UIF TPVSDF PG UIF #MJTTFT
XIPTF MBTU JT 7JSBNB UIF "NŊUBTJEEIJ EPFT OPU NFOUJPO WJSBNĤOBOEB�

7BKSBZėOB UFYUT UFBDI UFUSBET PG NPNFOUT 	LŏBĸBT
 WPJET 	ħēOZBT
 JOJUJBUJPOT
	BCIJŏFLBT
 TFBMT 	NVESĤT
 BOE GSVJUT 	QIBMBT
 XIJDI NBQ POUP UIBU PG UIF GPVS
#MJTTFT��� 0G UIFTF UIF "NŊUBTJEEIJ JODMVEFT UIF NPNFOUT BOE WPJET� 5IF NPNFOUT
WJDJUSB WJNBSEB WJMBLŏBĸB BOE WJQĤLB XIJDI BSF mSTU UBVHIU JO UIF )FWBKSBUBOUSB�� BSF
NBQQFE EJSFDUMZ POUP UIF "NŊUBTJEEIJ�T QSJNBSZ UFUSBE UIF GPVS TUBHFT PG QSBD�
UJDF SBUIFS UIBO PO UP UIF #MJTTFT XIJDI BT XF IBWF TFFO JO UIF "NŊUBTJEEIJ BSF
POMZ UISFF� 5IF "NŊUBTJEEIJ BMTP NBQT POUP UIF GPVS TUBHFT B UFUSBE DPOTJTUJOH PG
UISFF WPJET ħēOZB BUJħēOZB BOE NBIĤħēOZB BOE QSBCIĤTWBSB iUIF TIJOJOH MJHIUw� 5IJT
UFUSBE JT GPVOE FMTFXIFSF POMZ JO UIF 4WĤEIJŏńIĤOBLSBNBQSBCIFEB JO XIJDI UIF UISFF
WPJET FWPMWF GSPN QSBCIĤTWBSB� QSBCIĤTWBSB → NBIĤħēOZB → BUJħēOZB → ħēOZB��� 5IF
4WĤEIJŏńIĤOBLSBNBQSBCIFEB�T TPUFSJPMPHJDBM NFUIPE TWĤEIJŏńIĤOBZPHB�� UBLFT UIF ZPHJ

��5IF DPMPQIPO UP UIJT DIBQUFS JO $ DBMMT JU UIF NBIĤOBOEBWJWFLB CVU UIFSF JT OP SFGFSFODF UP NBIĤ�
OBOEB JO UIF UFYU BOE XF IBWF VOEFSTUPPE $�T SFBEJOH UP CF B DPSSVQUJPO PG TBIBKĤOBOEB¡� *G POF XFSF
UP UBLF JU UP CF UIF DPSSFDU SFBEJOH POF NJHIU DPOKFDUVSF VEBZBUJ NBIĤOBOEBĴ GPS UIF SFBEJOH VEBZBUZ
BZBN ĤOBOEBĴ JO ���� VOEFSTUBOEJOH UIF WFSTF UP NFBO UIBU NBIĤOBOEB BSJTFT BûFS TBIBKĤOBOEB PODF
UIF ZPHJ�T QBTU BDUJPOT IBWF CFFO QVSJmFE� 5IF NBOVTDSJQUT PG β IBWF UIF VOHSBNNBUJDBM VUQBEZB
QBSBNĤOBOEBĴ GPS UIF FEJUJPO�T VEBZBUZ BZBN ĤOBOEBĴ XIJDI JT QFSIBQT BO BUUFNQU UP JOTFSU UIF #MJTT
NJTTJOH GSPN UIF HIBńĤWBTUIĤ� *O TVQQPSU PG PVS JEFOUJmDBUJPO PG TBIBKĤOBOEB BT UIF UIJSE #MJTT XF
OPUF UIF QBJSJOHT TBNĤEIJTBıQBOOB ĤOBOEBUSBZBOBOEJUBĴ BOE TBNĤEIJTBıQBOOBı TBIBKĤOBOEBTBıCIŊUBN
BU "NŊUBTJEEIJ ���� BOE ���� SFTQFDUJWFMZ�

��4FF *TBBDTPO � 4GFSSB ���������
��)FWBKSBUBOUSB �����o��
��4WĤEIJŏńIĤOBLSBNBQSBCIFEB ��o�� 	TFF 5PNBCFDIJ ������� O��� GPS BO BOBMZTJT PG UIJT QBTTBHF
�

" TJNJMBS UFUSBE JT GPVOE JO TPNF ĘSZB UFYUT XIJDI IBWF TBSWBħēOZB JOTUFBE PG QSBCIĤTWBSB BMCFJU XJUI
QSBCIĤTWBSB PûFO BT BO FQJUIFU PG TBSWBħēOZB� 1B×DBLSBNB ��� 	PO XIJDI TFF 5PNBCFDIJ �������
�
4ēUBLB��$BSZĤNFMĤQBLBQSBEĕQB QQ� �� �� ���

��5IF DPODFQU PG BEIJŏńIĤOB JO FYPUFSJD BOE FTPUFSJD #VEEIJTU TPVSDFT XPVME NFSJU B NPOPHSBQI�
MFOHUI TUVEZ JO JUTFMG� *U JT JNQPTTJCMF UP DBQUVSF JUT XJEF TFNBOUJD SBOHF JO B TJOHMF &OHMJTI XPSE�
*UT NFBOJOH JT UP CF GPVOE TPNFXIFSF JO UIF DSPTT�TFDUJPO PG UIF GPMMPXJOH UFSNT� FNQPXFSNFOU
HSBDF TVQQPSU JOnVFODF CMFTTJOH CBTJT TVQFSOBUVSBM DPOUSPM� 8IFO UBOUSJD #VEEIJTUT TQFBL BCPVU
TWĤEIJŏńIĤOB JU TFFNT UP CF JO TPNF TPSU PG DPOUSBTU CVU OPU PQQPTJUJPO XJUI CVEEIĤEIJŏńIĤOB� 'PS
FYBNQMF JO UIF 5BUIĤHBUBHVIZBLB 	.T "TJBUJD 4PDJFUZ PG #FOHBM $BMDVUUB (����� G� ��S � 5JC� %��
���Co���B
 B SFMBUJWFMZ FBSMZ .BIėZėOB TēUSB 7BKSBQėŊJ QSPNJTFT UP TQFBL PG UIF NZTUFSJFT PG UIF



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

UISPVHI B SFTPSQUJPO PG UIF WPJET JOUP QSBCIĤTWBSB� 5IF "NŊUBTJEEIJ�T ZPHB EPFT UIF
TBNF BOE JU UXJDF EJTNJTTFT TWĤEIJŏńIĤOBZPHB TVHHFTUJOH UIBU UIF TDIPPM PG UIF 4WĤEIJ�
ŏńIĤOBLSBNBQSBCIFEB XBT BO JNQPSUBOU JOUFSMPDVUPS GPS JUT BVUIPS�

*O B UFBDIJOH XIJDI IBT OP EJSFDU QSFDFEFOUT UIF "NŊUBTJEEIJ TBZT UIBU UISFF
LOPUT 	HSBOUIJT
 BSF QJFSDFE JO UIF DPVSTF PG JUT ZPHB QSBDUJDF BOE BTTJHOT UIFJS QJFSD�
JOH UP UIF mSTU TFDPOE�� BOE GPVSUI TUBHFT� *U BMTP JODMVEFT BO VOQSFDFEFOUFE TZTUFN
PG TPVOET UIBU BSF IFBSE EVSJOH FBDI TUBHF� BOĤIBUB CIFSĕ NBSEBMB BOE WĕĸĤ���

5IF "NŊUBTJEEIJ�T UFBDIJOHT PO UIF GPVS TUBHFT PG ZPHB XFSF JODPSQPSBUFE JO UIF

#PEIJTBUUWB BOE UIF 5BUIėHBUB BJEFE CZ UIF QPXFS PG UIF #VEEIB�CVEEIBT 	CVEEIĤOVCIĤWFOB
 BOE
UIF FNQPXFSNFOU PG UIF #VEEIB�CVEEIBT 	CVEEIĤEIJŏńIĤOFOB
� *NNFEJBUFMZ UIFSFBûFS IF DPNQBSFT
UIJT NZTUFSJPVT QPXFS XJUI UIBU PG BO PJM�MBNQ 	EĕQĤEIJŏńIĤOB
 XJUI UIF BJE PG XIJDI POF DBO TFF
UIJOHT PCTDVSFE CZ UIF QJUDI�EBSLOFTT PG OJHIU� *U TFFNT UIBU JO UIJT TFOTF TWĤEIJŏńIĤOB GPS UBOUSJD
#VEEIJTUT XBT B LJOE PG EP�JU�ZPVSTFMG FNQPXFSNFOU UIF BCJMJUZ UP DSFBUF XJUIJO POFTFMG BOE GPS
POFTFMG UIF QPXFS XIJDI XPVME OPSNBMMZ SFTJEF XJUI UIF #VEEIB�CVEEIBT� -BUFS PO 	�UIo�UI DFO�
UVSJFT
 XIFO UIF QBSBEJHNBUJD NFEJUBUJWF QSBDUJDF PG UBOUSJD #VEEIJTUT CFDBNF B TFMG�JEFOUJmDBUJPO
XJUI B EFJUZ UIJT QSPDFTT 	PS TPNFUJNFT QBSUT PG JU TVDI BT UIF VUQBUUJLSBNB UIF TUBHF PG HFOFSBUJOH
UIF EFJUZ CVU TPNFUJNFT UIF VUQBOOBLSBNB PS OJŏQBOOBLSBNB UIF QFSGFDUFE TUBHF
 JT GSFRVFOUMZ TUZMFE
TWĤEIJŏńIĤOBZPHB� *O PUIFS XPSET EFJUZ�ZPHB 	DPNNPOMZ CIĤWBOĤ
 BOE TWĤEIJŏńIĤOB CFDPNF NPSF PS
MFTT DPUFSNJOPVT� )PXFWFS TPNF DVSSFOUT PG UIPVHIU IBWF TMJHIUMZ EJäFSFOU VOEFSTUBOEJOHT PG UIF
DPODFQU� 0OF JT UIBU PG UIF ĘSZB TDIPPM 	TFF F�H� 1B×DBLSBNB ����o��
� 5IF 4WĤEIJŏńIĤOBLSBNBQSBCIFEB
BUUSJCVUFE UP BO ĘSZBEFWB JT QFSIBQT OPU QBSU PG UIJT DVSSFOU CVU NPSF DMPTFMZ SFMBUFE UP UFBDIJOHT
GPVOE JO UIF QSPUP�ZPHJOĕUBOUSB UIF 4BSWBCVEEIBTBNĤZPHBĲĤLJOĕKĤMBħBıWBSB� )FSF UIF DPODFQU TWĤ�EIJ�
ŏńIĤOB TFFNT UP NFBO TFMG�JEFOUJmDBUJPO XJUI UIF EFJUZ CPUI EVSJOH BOE PVUTJEF GPSNBM NFEJUBUJPO
TFTTJPOT� 5IJT HJWFT UIF QSBDUJUJPOFS OPU POMZ TQFDJBM QPXFST CVU BMTP TQFDJBM EJTQFOTBUJPOT� )F JT
NPSF PS MFTT BMMPXFE UP EP BOZUIJOH FWFO XPSTIJQ EFJUJFT UIBU BSF QFSDFJWFE BT AFYUFSOBM� BT MPOH
BT IF NBJOUBJOT UIF TUBUF PG TFMG�FNQPXFSNFOU 	TWĤEIJŏńIĤOB
� *U JT UIJT DPODFQU PS B TUSPOHMZ SFMBUFE
CVU BU QSFTFOU VOJEFOUJmBCMF POF UIBU PVS BVUIPS TFFNT UP DSJUJDJTF� 8IJDIFWFS TIBEF PG NFBOJOH IF
IBE JO NJOE DSJUJDJTJOH TWĤEIJŏńIĤOB JT B TFSJPVT NBUUFS� )F JT FTTFOUJBMMZ TBZJOH UIBU EFJUZ�ZPHB�TFMG�
FNQPXFSNFOU JT OPU DPOEVDJWF UP MJCFSBUJPO POMZ UIF QIZTJDBM ZPHB UBVHIU CZ IJN JT� 5IJT JT B SBUIFS
SFWPMVUJPOBSZ BQQSPBDI BT GBS BT 7BKSBZėOB JT DPODFSOFE�

��5IF WJŏĸVHSBOUIJ JT OPU NFOUJPOFE JO UIF EFTDSJQUJPO PG UIF HIBńĤWBTUIĤ CVU JT OBNFE CFUXFFO
UIF CSBINB BOE SVESB HSBOUIJT JO B TFRVFODF PG LOPUT UP CF QJFSDFE EVSJOH NBIĤWFEIB BU "NŊUBTJEEIJ
������

��"NŊUBTJEEIJ ����o� OBNFT UIF WBSJPVT GFBUVSFT PG TVDDFTT JO UIF GPVSUI TUBHF JO B NBOOFS TJNJMBS
UP PUIFS TUBHFT J�F� CZ NFOUJPOJOH B ħēOZB LŏBĸB BOE HSBOUIJ CVU VOMJLF UIF QBTTBHFT PO UIF PUIFS
TUBHFT JO XIJDI B TPVOE BSJTFT JO UIF DFOUSBM DIBOOFM PS BU JUT NPVUI IFSF JU TBZT UIBU UIF TPVOE PG B
EVOEVCIJ ESVN BSJTFT JO UIF BCPEF PG UIF 4JEEIBT 	TJEEIĤMBZF
 B UFSN OPU GPVOE FMTFXIFSF JO UIF UFYU
	OPS UP PVS LOPXMFEHF JO UIF UBOUSJD PS IBńIB DPSQPSB
� 5IF NFBOJOH XPVME BQQFBS UP CF TJNQMZ
UIBU UIFSF JT DFMFCSBUJPO JO UIF BCPEF PG UIF 4JEEIBT CFDBVTF PG UIF BSSJWBM PG B OFX NFNCFS JOUP
UIFJS GPME� .FBOXIJMF BU ���� UIF TPVOE PG B WĕĸĤ JT TBJE UP BSJTF BU UIF BQFSUVSF PG #SBINė XIFO UIF
ZPHJO JO UIF /JŜQBOOB TUBHF MFBWFT WJB JU� 5IJT mUT XJUI UIF TDIFNB GPVOE FMTFXIFSF� JO UIF mSTU TUBHF
B TPVOE JT IFBSE BU UIF NPVUI PG UIF DFOUSBM DIBOOFM 	NBEIZBNĤNVLIĤU BU �����
 BOE JO UIF TFDPOE
BOE UIJSE TUBHFT UIF TPVOE JT JO UIF DFOUSBM DIBOOFM 	NBEIZF BU ���� BOE ����
� *U JT BMTP NBUDIFE CZ



�� "MDIFNJDBM NFUBQIPST

"NBSBVHIBQSBCPEIB XIJDI QSFTFSWFT UIF TUBHFT CMJTTFT LOPUT BOE TPVOET CVU PNJUT
QSBCIĤTWBSB GSPN UIF UFUSBE PG WPJET BOE NJTVOEFSTUBOET UIF LŏBĸBT iNPNFOUTw
XIJDI JU SFXPSLT BT LWBĸBT iTPVOETw CVU POMZ GPS UIF mSTU UXP TUBHFT� 5IF "NB�
SBVHIBQSBCPEIB�T UFBDIJOHT PO UIF GPVS TUBHFT XFSF JODPSQPSBUFE WFSCBUJN JOUP UIF
)BńIBQSBEĕQJLĤ GSPN XIFSF UIFZ GPVOE UIFJS XBZ JOUP B XJEF SBOHF PG TVCTFRVFOU
UFYUT BOE DPNNFOUBSJFT���

5IF DIBSBDUFSJTUJDT PG UIF GPVS TUBHFT BT UBVHIU JO UIF "NŊUBTJEEIJ BOE "NBSBV�
HIBQSBCPEIB BSF QSFTFOUFE JO UIF GPMMPXJOH UBCMF�

��� "MDIFNJDBM NFUBQIPST
0OF PG UIF MBTU TJHOJmDBOU CSFBLUISPVHIT JO PVS FäPSUT UP NBLF TFOTF PG UIF "NŊUB�
TJEEIJ SFTVMUFE GSPN UIF SFBMJTBUJPO UIBU NVDI PG JUT ZPHB JT EFTDSJCFE JO BMDIFNJDBM
NFUBQIPST��� 5IF OBNFT PG UIF UISFF QSJNBSZ QSBDUJDFT UBVHIU JO UIF UFYU NBIĤ�
NVESĤ iUIF (SFBU 4FBMw NBIĤCBOEIB iUIF (SFBU -PDLw BOE NBIĤWFEIB iUIF (SFBU
1JFSDJOHw BSF ESBXO GSPN BMDIFNJDBM UFSNJOPMPHZ� 5IF KPJOU CFUXFFO UIF UXP IBMWFT
PG B DMPTFE DSVDJCMF 	B TBıQVńB PO XIJDI TFF CFMPX
 NBZ CF DMPTFE Pä XJUI B TFBM
	NVESĤ
 NBEF GSPN B QBTUF PG BTI PS NVE��� 3BTBDJOUĤNBĸJ ���� SFGFST UP B TFBM DBMMFE
B NBIĤNVESĤ��� #BOEIB 	PS CBOEIBOB
 JT POF PG UIF 	VTVBMMZ ��
 BMDIFNJDBM TBıTLĤSBT

UIF UFBDIJOHT JO UIF "NBSBVHIBQSBCPEIB JO XIJDI UIF TPVOE PG B WĕĸĤ JT NFOUJPOFE BNPOH UIF PUIFS
GFBUVSFT PG TVDDFTT JO UIF GPVSUI TUBHF�

��" WBSJBOU TZTUFN PG CMJTTFT JT GPVOE JO UIF 4BıHĕUBSBUOĤLBSB i5IF .JOF PG +FXFMT PG .VTJDw
PG ķėSťHBEFWB XIJDI XBT DPNQPTFE JO UIF ��UI DFOUVSZ VOEFS 4FVŊB :ėEBWB QBUSPOBHF JO UPEBZ�T
.BIBSBTIUSB� "U �������o��� JU MPDBUFT UIF QBSBNB TBIBKB WĕSB BOE ZPHB ĤOBOEBT JO UIF GPVS QFUBMT PG
UIF ĘEIėSB DBLSB� 5IF TBNF TZTUFN JT BMTP GPVOE JO B #FOHBMJ /ėUI UFYU DBMMFE UIF )ĤŊBNĤMĤ i5IF
(BSMBOE PG #POFTw 	0OESB�DLB �������
�

��5IF 7JNBMBQSBCIĤ DPNNFOUBSZ PO UIF -BHIVLĤMBDBLSBUBOUSB VTFT BMDIFNJDBM BOBMPHJFT UP FYQMBJO
ZPHJD QSBDUJDFT TVDI BT BU ����� JO XIJDI UIF DPOUSPM PG TFNFO JT DPNQBSFE XJUI UIF BMDIFNJDBM CJOE�
JOH PG NFSDVSZ CVU UIF ZPHJD UFDIOJRVFT UIFNTFMWFT BSF OPU EFTDSJCFE JO BMDIFNJDBM UFSNT�

��&�H� 3BTBQSBLĤħBTVEIĤLBSB ���� 	)FMMXJH ��������
�
��)FMMXJH ���������



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

BOE B QSPDFTT JO XIJDI NFSDVSZ JT TUBCJMJTFE BOE NBEF NPSF SFTJTUBOU UP IFBU��� *O
UIF 3BTBSBUOBTBNVDDBZB NFSDVSZ JT DBMMFE NBIĤCBOEIB XIFO JU JT IFBUFE XJUI HPME PS
TJMWFS JO TVDI B XBZ UIBU UIFZ DPNCJOF UP DSFBUF B TPMJE CVU GSJBCMF TQIFSF��� 7FEIB
JT BOPUIFS PG UIF TBıTLĤSBT BOE EFOPUFT UIF USBOTGPSNBUJWF BNBMHBNBUJPO PG UXP
SFBHFOUT� JO UIF ZPHB QSBDUJDF PG UIF "NŊUBTJEEIJ JU NFBOT CPUI UIF QJFSDJOH PG UIF
DFOUSBM DIBOOFM XJUI UIF CSFBUI BOE NPSF CSPBEMZ UIF USBOTNVUBUJPO PG UIF CPEZ���

5IF UFDIOJRVFT UBVHIU JO UIF"NŊUBTJEEIJ BSF TBJE UP FäFDU WBSJPVT PUIFS BMDIFN�
JDBM USBOTGPSNBUJPOT PO CPEJMZ FMFNFOUT BOE JNQVSJUJFT� 5IFJS EFUBJMT BSF PûFO VO�
DMFBS JO BMDIFNJDBM UFYUT� UIFZ BSF FWFO NPSF TP XIFO UIFZ EFOPUF CPEJMZ QSPDFTTFT
JO UIF "NŊUBTJEEIJ� *O BEEJUJPO UP NVESĤ CBOEIB BOE WFEIB UIF "NŊUBTJEEIJ NFOUJPOT
UISFF PUIFS BMDIFNJDBM QSPDFTTFT 	FBDI PG XIJDI JT VTVBMMZ JODMVEFE JO MJTUT PG UIF ��
TBıTLĤSBT
� KĤSBĸB DĤSBĸB BOE NĤSBĸB� +ĤSBĸB 	iEJHFTUJPOw
 BOE DĤSBĸB 	iBDUJWBUJPOw

XIJDI JO BMDIFNJDBM UFYUT EFOPUF BTTJNJMBUJPO PG B TVCTUBODF CZNFSDVSZ�� BSF TBJE JO
UIF "NŊUBTJEEIJ UP XPSL PO TFNFO JNQVSJUZ #JOEV BOE /ėEB��� *O BMDIFNJDBM UFYUT
NĤSBĸB 	iLJMMJOHw
 JOWPMWFT IFBUJOH B TVCTUBODF BOE UIFSFCZ DIBOHJOH JUT TUBUF VTV�
BMMZ UISPVHI DBMDJOBUJPO PS PYJEBUJPO TP UIBU JU CFDPNFT JOFSU��� *O UIF "NŊUBTJEEIJ
NĤSBĸB BOE PUIFS EFSJWBUJWFT PG UIF SPPU NŊ iEJFw BSF VTFE UP EFOPUF UIF TUJMMJOH PS
TUPQQJOH PG FJUIFS UIF CSFBUI PS #JOEV��� "NŊUBTJEEIJ ��� XIJDI IBT NVMUJQMF QBSBM�
MFMT JO PUIFS UFYUT JODMVEJOH UIF )FWBKSBUBOUSB BOE XPSLT PO IBńIBZPHB�� EFTDSJCFT UIF
SFTVMU PG USBOTGPSNBUJPOT PG #JOEV JO UFSNT UIBU JO BMDIFNJDBM UFYUT BSF BQQMJFE UP
NFSDVSZ� JU JT NēSDDIJUB iUIJDLFOFEw CBEEIB imYFEw MĕOB iEJTTPMWFEw BOE OJħDBMB
iTUJMMw�

*O UIF "NŊUBTJEEIJ UIF TUBUF BUUBJOFE CZ NBIĤCBOEIB UIF (SFBU -PDL JT DBMMFE
TBıQVńB��� *O 4BOTLSJU UFYUT PO BMDIFNZ UIFSF BSF TFWFSBM UZQFT PG QVńB PS DSVDJCMF
CPXM�MJLF WFTTFMT JO XIJDI BMDIFNJDBM PQFSBUJPOT JO QBSUJDVMBS NĤSBĸB BSF QFS�

��)FMMXJH ��������
��3BTBSBUOBTBNVDDBZB ����� 	)FMMXJH ��������
�
��7FEIB JT BMTP GPVOE XJUI UIJT EVBM TFOTF JO UIF ,ĤMBDBLSBUBOUSB PO XIJDI TFF 'FOOFS ��������
��)FMMXJH �������� ���� 4FF IUUQ���BZVSZPH�PSH�DPOUFOU�BMDIFNZ�SFDPOTUSVDUJPO GPS mMNT PG

SFDPOTUSVDUJPOT PG UIFTF UFDIOJRVFT�
��"NŊUBTJEEIJ ���� �����o���
��)FMMXJH ��������o����
��"NŊUBTJEEIJ ���� ������
��4FF UIF UFTUJNPOJB JO UIF BQQBSBUVT PG UIF DSJUJDBM FEJUJPO GPS EFUBJMT�
��5IF UFSN TBıQVńB JT DPNNPOMZ GPVOE XJUIPVU BO BMDIFNJDBM NFBOJOH JO 7BKSBZėOB UFYUT� *U

VTVBMMZ SFGFST UP TFYVBM VOJPO 	F�H� "CIBZBQBEEIBUJ QBńBMB �� XF UIBOL )BSVOBHB *TBBDTPO GPS TIBSJOH
XJUI VT IJT DPMMBUJPO PG UIJT QBSU PG UIF UFYU XIJDI JT CBTFE PO UXP NBOVTDSJQUT PG UIF #VEEIBLBQĤMB�
UBOUSBńĕLĤ /BUJPOBM "SDIJWFT ,BUINBOEV ���� 	 � /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU
����
 BOE "TJBUJD 4PDJFUZ $BMDVUUB (����
� *U NBZ BMTP NFBO UIF DPOKVODUJPO CFUXFFO CPEZ BOE
DPOTDJPVTOFTT 	F�H� :PHBSBUOBNĤMĤ Q� ���� 3BUOĤWBMĕ PG ,BNBMBOėUIB BE )FWBKSBUBOUSB **�JY��
�



�� "MDIFNJDBM NFUBQIPST

GPSNFE� " TBıQVńB DPOTJTUT PG UXP QVńBT KPJOFE UPHFUIFS UP GPSN B TFBMFE DSVDJCMF
GPS IFBUJOH SFBHFOUT XJUIPVU FWBQPSBUJPO��� *O UIF NBIĤCBOEIB QSBDUJDF UIF CSFBUI
JT TFBMFE JOTJEF UIF CPEZ CZ QFSGPSNJOH UXP DPOTUSJDUJPOT POF BU UIF QFSJOFVN BOE
POF BU UIF UISPBU BOE UIVT UIF CPEZ CFDPNFT MJLF B TBıQVńB� *O WJWFLB �� XIJDI
EFTDSJCFT UIF HIBńĤWBTUIĤ PS 1PU 4UBHF UIF TFDPOE PG UIF GPVS TUBHFT PG UIF "NŊUB�
TJEEIJ�T ZPHB JU JT TBJE UP CF DBMMFE HIBńB CFDBVTF TBıQVńB ZPHB JT BUUBJOFE JO JU� " HIBńB
JT BOPUIFS UZQF PG QVńB PS BMDIFNJDBM DSVDJCMF���

5IF SFEBDUPS PG UIF TIPSU SFDFOTJPO PG UIF "NBSBVHIBQSBCPEIB XIP CBTFE UIBU
UFYU�T EFTDSJQUJPO PG IBńIBZPHB PO UIF UFBDIJOHT PO NBIĤNVESĤ NBIĤCBOEIB BOE
NBIĤWFEIB JO UIF "NŊUBTJEEIJ 	XIJMF BEEJOH ,BVMB ķBJWB GFBUVSFT
 VOEFSTUPPE UIFTF
BMDIFNJDBM NFUBQIPST BT TIPXO CZ IJT VTF PG UIF TZOPOZNT EWJQVńB BOE QVńBEWBZB
GPS UIF "NŊUBTJEEIJ�T TBıQVńB� "NBSBVHIBQSBCPEIB ��o�� TBZT UIBU BT B SFTVMU PG NBIĤ�
NVESĤ BOE NBIĤCBOEIB UIF DPJMFE ,VŊłBMJOĨ CFDPNFT TUSBJHIU BOE BUUBJOT UIF TUBUF
PG NBSBĸB J�F� JT TUJMMFE XIFO TIF JT JO UIF EPVCMF DSVDJCMF 	EWJQVńĤħSJUĤ
�� BOE WFSTF

��)FMMXJH ��������� " WBSJFUZ PG WFTTFMT UP CF VTFE JO B SBTBħĤMĤ NBZ CF TFFO BU
IUUQT���UJOZVSM�DPN�UD���KE� 5IF TIBQF PG UIF mSTU EFQJDUFE UIF TWFEBOJ <TJD> ZBOUSB JT UIF TBNF BT
UIBU PG B TBıQVńB�

��)FMMXJH ��������
��"NBSBVHIBQSBCPEIB TIPSU SFDFOTJPO ��o���

QėEBNĲMFOB WėNFOB ZPOJŇ TBNQĨłZB EBLŜJŊBN ]
QėEBŇ QSBTėSJUBŇ EIŌUWė LBSėCIZėŇ QĲSBZFO NVLIF ]]��]] 	 � "NŊUBTJEEIJ ����

LBŊŘIF CBOEIBŇ TBNėSPQZB EIėSBZFE WėZVN ĲSEIWBUBŔ ]
ZBUIė EBŊłėIBUBŔ TBSQP EBŊłėLėSBŔ QSBKėZBUF ]]��]]
ŌKWĨCIĲUė UBUIė ĸBLUJŔ LVŊłBMĨ TBIBTė CIBWFU ]
UBEėTBV NBSBŊėWBTUIė KėZBUF EWJQVŘėĸSJUė ]]��]]

5IJT VOEFSTUBOEJOH PG ,VŊłBMJOĨ XIP JT PUIFSXJTF OPU NFOUJPOFE JO UIF "NBSBVHIBQSBCPEIB JT VO�
VTVBM CVU IBT B QBSBMMFM JO UIF 1ĤENBTBıIJUĤ JO XIJDI ,VŊłBMĨ IBT FJHIU DPJMT BOE JT TJUVBUFE UP UIF
TJEF PG BOE BCPWF UIF OBWFM BSPVOE UIF CVMC XIFSF TIF PCTUSVDUT UIF PQFOJOH PG UIF BQFSUVSF PG
#SBINė 	UIJT QBTTBHF JT BMTP GPVOE BU :PHBZĤK×BWBMLZB ����o�� DG� /FUSBUBOUSB ���� XIJDI NFOUJPOT B
CMPDLBHF DBMMFE ,VŊłBMė
� 8IFO TIF JT IFBUFE CZ ZPHB TIF TUSBJHIUFOT PVU BMMPXJOH UIF CSFBUI UP
FOUFS UIF DFOUSBM DIBOOFM� 1ĤENBTBıIJUĤ ����Do����C�

UBTZPSEIWF LVŊłBMĨTUIėOBŇ OėCIFT UJSZBH BUIPSEIWBUBŔ ]]��]]
BŜŘBQSBLŌUJSĲQė Tė DėŜŘBEIė LVŊłBMĨLŌUė ]
ZBUIėWBE WėZVDėSBŇ DB KWBMBOėEJ DB OJUZBĸBŔ ]]��]]
QBSJUBŔ LBOEBQėSĸWF UV OJSVEIZBJWB TBEė TUIJUBŔ ]
NVLIFOBJWB TBNėWFLŜZB CSBINBSBOEISBNVLIBŇ UBUIė ]]��]]
ZPHBLėMF DB NBSVUė TėHOJOė DPEJUė TBUĨ ]
TQIVSJUė IŌEBZėLėĸF OėHBSĲQė NBIPKWBMė ]]��]]
WėZVS WėZVNVLIFOBJWB UBUP ZėUJ TVŜVNOBZė ]



5IF UFBDIJOHT PG UIF "NęUBTJEEIJ ��

�� UIBU UISPVHI NBIĤWFEIB UIF CSFBUI CVSTUT GPSUI GSPN UIF EPVCMF QVńB 	QVńBEWBZBı
TBNĤLSBNZB WĤZVĴ TQIVSBUJ TBUWBSBN
� 5IF ZPHB UBVHIU JO FBSMZ )JOEJ XPSLT JT DMPTF UP
UIBU PG UIF "NŊUBTJEEIJ CVU UIF NFUBQIPS VTFE UP EFTDSJCF JU JT OPU UIBU PG BMDIFNZ
CVU PG EJTUJMMBUJPO��� -BUFS BVUIPST PG 4BOTLSJU UFYUT PO ZPHB PûFO GBJMFE UP VOEFS�
TUBOE BMDIFNJDBM NFUBQIPST XIJDI PSJHJOBUFE JO UIF "NŊUBTJEEIJ���

5IF BCPWF JOUSPEVDUJPO PVUMJOFT UIF TUBHFT JO PVS TUVEZ BOE VOEFSTUBOEJOH PG
UIF "NŊUBTJEEIJ� 8F XFSF mSTU BMFSUFE UP JUT TJHOJmDBODF CZ 4DIBFGGFS�T ���� BSUJ�
DMF� 3FBEJOH +1 UIFO NBEF BQQBSFOU UIF UFYU�T TFNJOBM QPTJUJPO JO UIF IJTUPSZ PG UIF
DPEJmDBUJPO PG IBńIBZPHB� " TVCTFRVFOU DPMMBUJPO PG UIF SFBEJOHT PG $ SFWFBMFE UIF
UFYU�T #VEEIJTU PSJHJOT BOE BMMPXFE VT UP NBLF TFOTF PG TFWFSBM QBTTBHFT UIBU IBE
QSFWJPVTMZ CFFO PCTDVSF� 'JOBMMZ UIF SFBMJTBUJPO UIBU UIF UFYU�T UFBDIJOHT BSF PûFO
DPVDIFE JO BMDIFNJDBM UFSNJOPMPHZ TPMWFE NBOZ MJOHFSJOH QSPCMFNT� 8IJMF TFWFSBM
EJåDVMUJFT EP PG DPVSTF SFNBJO XF CFMJFWF UIBU XF IBWF OPX VOEFSTUPPE OFBSMZ BMM
PG UIF UFYU�T UFBDIJOHT XIJDI QSFTFOU B NFUIPE PG QIZTJDBM ZPHB BOE FYQMBOBUJPO
PG JUT FäFDUT UIBU IBWF OP QSFDFEFOUT JO BWBJMBCMF *OEJBO UFYUT BOE XIPTF EFUBJMT BSF
VOQBSBMMFMFE JO TVCTFRVFOU ZPHB NBOVBMT�

��4FF F�H� ,BCĨS 3ĤHB (BVĲĕ �� 	4USOBE �������
�
��5IF OBNF PG UIF (IBŘB TUBHF PG ZPHB JO UIF "NŊUBTJEEIJ EFSJWFT GSPN UIF CPEZ�T DPNQBSJTPO UP

BO BMDIFNJDBM DSVDJCMF GPS XIJDI HIBńB JT B QPTTJCMF OBNF� *O UIF %BUUĤUSFZBZPHBħĤTUSB IPXFWFS UIF
(IBŘB TUBHF JT TBJE UP CF OBNFE UIVT CFDBVTF JU BSJTFT XIFO UIF VOJUZ PG WBSJPVT QBJST iIBQQFOTw
	HIBńBUF W� ��
� 4JNJMBSMZ DPNNFOUBUPST PO "NBSBVHIBQSBCPEIB �� BT GPVOE JO UXP SFDFOTJPOT PG UIF
)BńIBQSBEĕQJLĤ 	#ėMBLŌŜŊB JO IJT :PHBQSBLĤħJLĤ BE ���DIBQUFS )BńIBQSBEĕQJLĤ ���� BOE #SBINėOBOEB JO
IJT +ZPUTOĤ BE )BńIBQSBEĕQJLĤ ����
 JNQSPCBCMZ UBLF EWJQVńB UP SFGFS UP UIF UXP OPTUSJMT�
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$POTUJUVUJPO PG UIF UFYU

��� %FTDSJQUJPO PG NBOVTDSJQUT

$ = $4 +$5 +$US
5IF CJ�MJOHVBM NBOVTDSJQU $ JT
UIF WFSZ CBTJT PG UIJT CPPL BOE

SFQSFTFOUT UIF PMEFTU BOE BO BMUPHFUIFS EJäFSFOU USBOTNJTTJPO PG UIF UFYU� 8F IBWF
OPU TFFO UIF PSJHJOBM IPVTFE BU UIF $IJOB /BUJPOBMJUJFT -JCSBSZ PG UIF $VMUVSBM
1BMBDF PG /BUJPOBMJUJFT BOE IBE UP XPSL GSPN QIPUPHSBQIT PG MPX�RVBMJUZ CMBDL BOE
XIJUF QIPUPDPQJFT PCUBJOFE CZ -FPOBSE WBO EFS ,VJKQ JO DB� ����� 5IJT VOJRVF BSUF�
GBDU XBT mSTU CSPVHIU UP TDIPMBSMZ BUUFOUJPO CZ BO PVUTUBOEJOH QJPOFFSJOH TUVEZ
4DIBFGGFS ����� 8F CFMJFWF UIBU XF BSF BCMF UP SFWJTF TFWFSBM TUBUFNFOUT JO UIBU
BSUJDMF�

5IF NBOVTDSJQU DPOTJTUT PG �� MPPTF MFBWFT NPTU MJLFMZ PG QBQFS��� " DPWFS TIFFU
BU UIF GSPOU IBT UIF GPMMPXJOH UXP MJOFT� <�> ��� <JO 5JCFUBO ECV DBO MFUUFST> �DIJ NFE
HSVC QB MXBUē MB�J ZJ HF DBO ] <DBUBMPHVF OVNCFS JO "SBCJD OVNFSBMT> ������ 	��
� <�>
ฐࡑᦞயႅࡅ˷ <XVFSEVXFO DIBOHTIFOH DIFOĊJV GB>� #PUI UIF 5JCFUBO BOE UIF
$IJOFTF JOEJDBUF UIF UJUMF PG UIF XPSL BOE UIF TDSJQU� UIF XPSET MXBUē MB BOE XVFSEV
CPUI SFGFS UP �WBSUVMB B UZQF JO UIF 5JCFUBO UBYPOPNZ PG *OEJBO TDSJQUT� 5IF SFDUP
PG UIF mSTU GPMJP IBT TPNF NPEFSO OVNCFST PO UIF MFû BO JOTDSJCFE WBTF PG QMFOUZ
JO UIF NJEEMF 	JMMFHJCMF
 BOE B SPVOE TFBM PO UIF SJHIU 	BMTP JMMFHJCMF
� 5IF WFSTP PG
UIF MBTU GPMJP JT OPU BWBJMBCMF UP VT� JU XBT QSFTVNBCMZ FNQUZ� 0O UIF SFTU PG UIF
MFBWFT UIF BSSBOHFNFOU JT VTVBMMZ USJQBSUJUF� POF MJOF DPOUBJOT UIF 4BOTLSJU UFYU JO

��8F DBO POMZ TQFDVMBUF XIBU UIF NBUFSJBM TVQQPSU XBT� 8F BSF HVFTTJOH UIJDL $IJOFTF QBQFS BT
UIF mCSFT PG %BQIOF QBQFS XPVME IBWF QSFTVNBCMZ MFû NBSLT PO UIF QIPUPDPQZ�

��



�� %FTDSJQUJPO PG NBOVTDSJQUT

BO JNJUBUFE &BTU *OEJBO IBOE�� 	NBSLFE $4 JO PVS FEJUJPO
 UIF TFDPOE MJOF IBT B
USBOTMJUFSBUJPO JOUP 5JCFUBO ECV DBO MFUUFST 	NBSLFE $5 JO PVS FEJUJPO
 BOE UIF UIJSE
B 5JCFUBO USBOTMBUJPO JO ECVNFE MFUUFST 	NBSLFE$US JO PVS FEJUJPO
� 5IFSF BSF VTVBMMZ
UISFF TVDI USJQMF MJOFT PO B TJEF��� 5IF OVNFSBUJPO PG GPMJPT JT JO UIF 5JCFUBO TUZMF
XJUI OVNCFST TQFMU PVU JO ECV DBO PO UIF MFû NBSHJO PG UIF SFDUPT� 5IF NBOVTDSJQU JT
DPNQMFUF XJUI BMNPTU OP EBNBHF TBWF TPNF JMMFHJCMF DIBSBDUFST EVF UP TNVEHJOH�

*ODJQJU� <TJEEIBN FYQSFTTFE XJUI B TZNCPM> OBNP WJSēQĤLIZĤZB� &YQMJDJU�
FLĤħĕUJKVUF 	¡KZBUF $5
 ħĤLF 	ħBLF $BD

4 

TBIBTSBJLF UV 	TBIĤTSBJLF UV $BD

4  TBIĤTSBJLBEIV $5
 QIĤMHVOF ]
LŊŏĸĤŏńBNZĤı 	LŊŏĸBŏńBNZĤı $5
 TBNĤQUFZBı
LŊUWĤNŊUBTJEEIJS NNBZĤ ]] ]]

5IJT CBSCBSJDBMMZ GPSNVMBUFE WFSTF JT QSPCBCMZ UIBU PG UIF FYFNQMBS�T TDSJCF�
5IF EBUF 	SFBE ¡ZVUF GPS ¡KVUF
 JT ĨBLBTBNWBU ���� 1IĤMHVOB NPOUI �UI PG UIF XBOJOH
GPSUOJHIU XIJDI DPOWFSUT UP .BSDI �OE ���� DF��� 5IF FYQMJDJU DPOUJOVFT XJUI B
TMJHIUMZ DPSSVQUFE UJUMF BOE UIF OBNF PG UIF BVUIPS XJUI UIF TUBUFNFOU UIBU UIF XPSL
XBT <DPNQPTFE> GPS CPUI QSJWBUF BOE QVCMJD CFOFmU B QFSGFDUMZ SFHVMBS #VEEIJTU
TUBUFNFOU BMUIPVHI UIJT GPSNVMB JT VTVBMMZ FYQFDUFE UP CFMPOH UP UIF TDSJCF�

JUZ BNŊTJEEIJĴ TBNĤQUĤ ]] LŊUJS JZBı ħSĕBWBEIēUBDBıESFĸFUJ 	BWBEIēUBDBESFĸFUJ
$5
 ] TWĤSUIBQBSĤSUIBIFUPS JUJ ]] ]]

5IF mOBM CJMJOHVBM TUBUFNFOU JT UIF A$SFEP� GPSNVMB B WFSZ DPNNPO GFBUVSF PO
#VEEIJTU BSUFGBDUT��� SJUVBM NBOVBMT TVHHFTU UIBU UIF GPSNVMB XBT VTFE GPS DPOTF�
DSBUJPO 	QSBUJŏńIĤ
���

��4DIBFGGFS ���� DPOTJTUFOUMZ SFGFST UP UIJT TDSJQU BT /FXėSƱ <TJD> QSFTVNBCMZ B UZQPHSBQIJDBM
FSSPS GPS /FXėSĨ�

��'PS GVSUIFS DPEJDPMPHJDBM GFBUVSFT TFF 4DIBFGGFS ��������o����
��4DIBFGGFS �������� DBVUJPVTMZ OPUFT 	JUBMJDT IJT
� i<y> UIF DPODMVTJPO PG UIF XPSL DPOUBJOT B

EBUF VQPO XIJDI JU XBT DPNQMFUFE XIJDI NBZ SFBE ���� $�&� CVU XIJDI JT TP DPSSVQU BT UP CF GBS
GSPN DFSUBJO� 5IF EBUJOH PG UIF NBOVTDSJQU BOE UIF DPNQPTJUJPO PS DPNQJMBUJPO PG UIF XPSL SFNBJOT
JO UIF FOE BO PQFO RVFTUJPO�w

��4DIBFGGFS ��������o��� � O� �� XSJUFT� i/FWFSUIFMFTT BT B #VEEIJTU RVFTU GPS ķJWB�IPPE JO
XIJDI ķJWB JT UIF TZNCPM VTFE UP DPOOPUF B EJWJOJ[FE IVNBO TUBUF PG MJCFSBUJPO "WBEIĲUBDBOESB�T
UFBDIJOHT BQQFBS UP CF VOJRVF� 8IBU TPSU PG SFDFQUJPO EJE UIJT TUSPOH QSFTFODF PG SFMJHJPVT JNBHFSZ
OPU OPSNBMMZ BTTPDJBUFE XJUI #VEEIJTN IBWF JO 5JCFU "QQBSFOUMZ GPS TPNF UIFSF XBT OP QSPCMFN
XJUI UIJT BU BMM GPS JO B TVC�DPMPQIPO XSJUUFO FJUIFS CZ PVS USBOTMBUPS 1BE NB APE [FS PS TPNF PUIFS
USBOTNJUUFS PG UIF UFYU UIF UFBDIJOHT BSF VOFRVJWPDBMMZ TUBUFE UP CF UIF XPSET PG UIF 5BUIėHBUB UIF
#VEEIB IJNTFMG� <)FSF B OPUF TFOET VT UP G� ��B�o� J�F� UIF ZF EIBSNĤ GPSNVMB�> 1FSIBQT IPXFWFS
XF DBO SFBE UIJT BT B TFBM PG BQQSPWBM BUUFTUJOH NPSF UP UIF QSBDUJDF�T QFSDFJWFE MJCFSBUJWF FåDBDZ
UIBO JUT EPDUSJOBM PS TFDUBSJBO BåMJBUJPOT�w

��&�H� 5BUBLBSBHVQUB�T ģEJLBSNBWJEIJ 	/BUJPOBM "SDIJWFT ,BUINBOEV ����� ��v
 JO UIF DPOUFYU
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ZF EIBSNNĤ IFUVQSBCIBWĤ IFUVO UFŏĤO UBUIĤHBUP IZ BWBEBU 	IBWBEBU $5
 ] UFŏĤ×
DB ZP OJSPEIB FWBıWĤEĕ NBIĤħSBNBĸBĴ ]] ]]

"ûFS UIJT XF IBWF UIF GPMMPXJOH OPUF JO ECV DBO TDSJQU���

�DIJ NFE HSVC QB [IFT CZB CB NUIB� EBH QB�J H[IVOH ] SċB EQF KJ MUB CB C[IJO
MVT CTċVS OBT ] MP UTIB CB CZB CBO EF QBE NB �PE [FS ċJT KJ MUBS CTċVS CB C[IJO
DIBO CUBC TUF UIBE LBS ESBOHT QB�P ]] SċB EQF EBOH NUIVO NJ NUIVO DVOH [BE
NUIPOH MBHT UF ] NLIBT QBT EPO ċJT CTċVS CBT CEBH �ESB CBT CDPT QBS ELB� ] ] CMB
NB�J UIVHT EHPOHT SE[PHT QBS ċVS DJH ]] ]]

8IJMF TPNF PG UIF FYQSFTTJPOT BSF OPU WFSZ DPNNPO XF CFMJFWF UIBU UIF NFBO�
JOH JT UIJT���

5IF FOUJSF UFYU UJUMFE "NŊUBTJEEIJ IBT CFFO USBOTMJUFSBUFE BDDPSEJOH UP
UIF *OEJBO NBOVTDSJQU BOE UIF USBOTMBUJPO PG UIF MPUTIBCB 	J�F� USBOT�
MBUPS
 1BENB �PE [FS UIF WFOFSBCMF <NPOL> PG UIF #ZB <DMBO> IBT CFFO
BQQFOEFE CFUXFFO UIF MJOFT� "MUIPVHI * IBWF TFFO TPNF JOTUBODFT
XIFSF <UIF USBOTMBUJPO> BHSFFT XJUI PS EJäFST GSPN UIF *OEJBO NBO�
VTDSJQU JU JT EJåDVMU GPS TPNFCPEZ MJLF NF UP NPEJGZ JU CFDBVTF UIF
XJTF POF USBOTMBUFE JU BDDPSEJOH UP UIF <JOUFOEFE> NFBOJOH� .BZ UIF
NBTUFS�T FYBMUFE JOUFOUJPO CFDPNF GVMmMMFE�

5P TVN VQ PVS IZQPUIFTJT GPS UIF BFUJPMPHZ PG UIJT BSUFGBDU JT BT GPMMPXT� "O
BOPOZNPVT 5JCFUBO TDSJCF PG BO VOLOPXO EBUF TPNFIPX GPVOE BO *OEJBO NBO�
VTDSJQU XIJDI KVEHJOH CZ UIF TIBQF PG UIF MFUUFST BOE UIF FYDMVTJWF VTF PG UIF

PG GBTIJPOJOH TNBMM SFMJRVBSJFT 	DBJUZB
 BOE DMBZ TFBMJOHT 	TBDDBLB
 JOTUSVDUT BT GPMMPXT� UBUP ZF EIBSNĤ
IFUVQSBCIBWĤ 	¡QSBCIĤ .T
 IFUVı UFŏĤı UBUIĤHBUP IZ BWBEBU UFŏĤı DB ZP OJSPEIB FWBıWĤEĕ NBIĤħSBNBĸBĴ
	¡ħSBWBĸBĴ .T
 ]] BOBZĤ HĤUIBZĤ QSBUJŏńIĤQZB QVŏQBEIēQBEĕQĤEJCIJĴ QēKBZFU ]

��5IF UFYU IBT BMSFBEZ CFFO QSJOUFE JO 4DIBFGGFS �������� O� �� 8F UIJOL UIBU JOTUFBE PG MBT
�ċVS POF NVTU SFBE MVT �ċVS UIBU NLIBT QBT JT JOEFFE UIF PSJHJOBM SFBEJOH 	UIF OPUF USBOTDSJCFT JU
GPMMPXFE CZ B RVFTUJPO NBSL
 BOE UIBU UIF QFOVMUJNBUF TFOUFODF FOET XJUI CDPT QBS ELB� BOE OPU CDPT
QBS EBH�EHB��

��0VS JOUFSQSFUBUJPO EJäFST SBEJDBMMZ GSPN UIF QBSBQISBTF HJWFO JO 4DIBFGGFS �������� XIP
TBZT� i5IF NBOVTDSJQU PXFT JUT FYJTUFODF UP B 5JCFUBO TDIPMBS OBNFE #ZB CBO EF 1BE NB APE [FS B
NBO XIP XBT BU PODF TDSJCF FEJUPS BOE USBOTMBUPS� *O UIF 5JCFUBO DPMPQIPO PG UIF UFYU IF DMBJNT UP
IBWF USBOTMBUFE BMM PG UIF XPSLT FOUJUMFE"NŊUBTJEEIJ JO TUSJDU BDDPSEBODF XJUI UIFJS *OEJDNBOVTDSJQUT
BOE UP IBWF BOOPUBUFE BOE WFSUJDBMMZ BMJHOFE UIF USJ�QBSUJUF UFYU� )F BMTP TUBUFT UIBU CFDBVTF IF OP�
UJDFE TFWFSBM TNBMM JODPOTJTUFODJFT CFUXFFO UIF USBOTMBUJPO BOE UIF *OEJD UFYU IF NBEF DIBOHFT BT IF
TBX mU�w



�� %FTDSJQUJPO PG NBOVTDSJQUT

QŊŏńIBNĤUSĤ XBT WFSZ MJLFMZ QFOOFE JO BO &BTUFSO IBOE� 5IJT NBOVTDSJQU XBT EBUFE
UP ���� DF� 'PS SFBTPOT VOLOPXO IF EFDJEFE mSTU UP DPQZ JU CZ JNJUBUJOH UIF IBOE
IF TBX JO UIF FYFNQMBS BOE TFDPOE UP USBOTMJUFSBUF JU JO ECV DBO MFUUFST QSFTVNBCMZ
GPS UIF CFOFmU PG IJT QFFST XIP DPVME OPU SFBE *OEJBO BMQIBCFUT� 5JCFUBOT VTVBMMZ
IBWF B QSPCMFN JO EJTUJOHVJTIJOH WPXFM RVBOUJUZ BOE UIFSF BSF OVNFSPVT FSSPST PG
UIJT UZQF 	TPNFUJNFT POMZ JO $4 TPNFUJNFT POMZ JO $5
� )F UIFO BQQFOEFE BO BM�
SFBEZ FYJTJUJOH USBOTMBUJPO BTUVUFMZ PCTFSWJOH UIBU JU JT OPU BMXBZT BO FYBDU NBUDI
UP IJT UFYU� 1FSIBQT PVU PG EFGFSFODF GPS UIF USBOTMBUPST PG ZPSF IF BUUSJCVUFE UIF
EJäFSFODFT OPU UP NJTVOEFSTUBOEJOH CVU UP AUSBOTMBUJOH BDDPSEJOH UP UIF NFBOJOH��
8F DBO POMZ TVTQFDU XIBU IF UIPVHIU UP IJNTFMG CVU BU BOZ SBUF IF EJE OPU UIJOL
UIBU IJT 4BOTLSJU XBT VQ UP UIF UBTL PG DSFBUJOH B NPSF MJUFSBM USBOTMBUJPO� 6OGPSUV�
OBUFMZ UIJT PME USBOTMBUJPO 	$US
 JT VTVBMMZ WFSZ EJåDVMU UP NBLF PVU CFDBVTF PG UIF
MPX SFTPMVUJPO PG PVS DPQZ CVU XF EP SFGFS UP JU PDDBTJPOBMMZ� " TVSQSJTJOH GFBUVSF
PG $US JT UIBU JO TFWFSBM QMBDFT JU EJäFST GSPN $4 BOE NBUDIFT PUIFS XJUOFTTFT JO�
EJDBUJOH UIBU UIF NBOVTDSJQU USBEJUJPOT PG $4 BOE UIF PUIFS XJUOFTTFT IBE BMSFBEZ
EJWFSHFE CFGPSF UIF DSFBUJPO PG NBOVTDSJQU $��� 5IF SFBEJOHT PG UIF 4BOTLSJU BOE
5JCFUBO USBOTMJUFSBUJPOT 	$4 � $5 SFTQFDUJWFMZ
 IBWF CFFO SFDPSEFE UISPVHIPVU�

8F SFBE BHBJOTU $ POMZ XIFO XF IBWF WFSZ HPPE SFBTPO UP EP TP� 4PNF TVDI
JOTUBODFT XJMM CF TFMG�FYQMBOBUPSZ TVDI BT BO FSSPS JO WPXFM RVBOUJUZ PS B NJTTJOH
BOVTWĤSB� *U JT JNQPSUBOU UP OPUF UIBU GSFRVFOUMZ UIF BEPQUFE SFBEJOHT PG $ XJMM CF
VONFUSJDBM� 8F UIJOL UIBU UIF BVUIPS XBT OPU BXBSF PG PS DIPTF UP EJTSFHBSE UXP
NBJO SVMFT PG UIF BOVŏńVCI NFUSF OBNFMZ UIBU 	B
 JO OPOF PG UIF QĤEBT NBZ UIF TFD�
POE BOE UIJSE TZMMBCMFT CF TIPSU BU UIF TBNF UJNF BOE UIBU 	C
 JO FWFO QĤEBT UIF
TFDPOE UP GPVSUI TZMMBCMFT NBZ OPU GPSN B SB�HBĸB 	J�F� MPOH�TIPSU�MPOH
� " HSFBU
QBSU PG UIF nVDUVBUJPOT JO UIF PUIFS UXP USBOTNJTTJPOT BWBJMBCMF UP VT EJSFDUMZ 	J�F�
UIF/PSUIFSO BOE UIF 4PVUIFSO GPS XIJDI TFF JOGSB
 DBO CF FYQMBJOFE CZ UIF USBEFOUT�
PCTFSWBUJPO PG UIFTF UXP JSSFHVMBSJUJFT BOE UIFJS BUUFNQUT UP mY UIFN� 3BSFSNFUSJDBM
JNQSPQSJFUJFT JODMVEF GBVMUZ WJQVMĤT 	F�H� ���C ����B ����D ����B
 BOE IZQFSNFUSJ�
DBM QĤEBT 	F�H� ����D
� )JBUVT CSJEHFT BSF SBSF CVU OPU VOBUUFTUFE 	��� BOE ����
�

β � +, 5IF /PSUIFSO HSPVQ 	β
 JT SFQSFTFOUFE CZ UIF +PEIQVS 	+ TFF
JOGSB
 BOE ,BUINBOEV 	, TFF JOGSB
 HSPVQT� 8IJMF UIJT JT BO BM�

SFBEZ IFBWJMZ NPEJmFE USBOTNJTTJPO JUT SFBEJOHT BSF PO UIF XIPMF TMJHIUMZ NPSF
DPOTFSWBUJWF 	XJUI SFGFSFODF UP $
 UIBO UIPTF PG UIF 4PVUIFSO HSPVQ 	ν TFF JOGSB
�
)PXFWFS JU EPFT EJTQMBZ UIF UXP NBJO GFBUVSFT PG UIF BMUFSOBUJWF USBOTNJTTJPOT
OBNFMZ NPEJGZJOH UIF WFSTF�RVBSUFST GPS UIF TBLF PG NFUSF BOE SFQMBDJOH #VEEIJTU
UFSNJOPMPHZ BOE UVSOT PG QISBTF� 8IJMF UIF UXP NBOVTDSJQUT PG UIF +PEIQVS HSPVQ

��4FF ���� ��� ���� ���� ���� ���� ���� ���� ����� ���� ���� ���� ���� ���� �����
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BSF WFSZ BUUSBDUJWFMZ QFOOFE 	BOE UIVT UIFZ FOKPZFE TPNF QSFDFEFODF XIFO XF JOJ�
UJBMMZ UBDLMFE UIF UFYU
 UIF SFBEJOHT EFSJWF GSPN BO BSDIFUZQF TIBSFE XJUI ,� BOE
,����

+� 5IF mSTU NBOVTDSJQU GSPN +PEIQVS JT OPX LFQU BU UIF .BIBSBKB .BO 4JOHI
1VTUBL 1SBLBTI 'PSU +PEIQVS XJUI UIF BDDFTTJPO OP� ����� 8F SFBE UIJT XJU�

OFTT GSPNQIPUPHSBQIT PG CMBDL BOEXIJUF QIPUPDPQJFT� 5IFNBOVTDSJQU JT DPNQMFUF
JO �� QBQFS MFBWFT� 5IF MFUUFST BSF SFNJOJTDFOU PG +BJOB /ėHBSĨ CVU UIFZ BSF OPU CPME�
4JODF UIFSF JT OP DPMPQIPO XF DBO POMZ HVFTT UIF BSUFGBDU�T BHF� JU QSPCBCMZ EBUFT
UP UIF mSTU IBMG PG UIF ��UI DFOUVSZ EVSJOH UIF SFJHO PG .BIBSBKB .BO 4JOHI� 5IF
XSJUJOH TQBDF JT MJNJUFE CZ UXP NBSHJOBM MJOFT PO FJUIFS TJEF� UIF OVNFSBUJPO JT PO
UIF SJHIU NBSHJO PG UIF WFSTP TJEFT� *ODJQJU� ]] ħSĕOĤUIĤZB OBNBĴ ]]� &YQMJDJU� JUZ BNŊUBTJE�
EIJS OĤNB TĤSĤU TĤSBUBSBı ZPHBħĤTUSBı TBNĤQUBN JUJ ]] ħSĕĴ ]� 5IF MFû NBSHJO PG �r DPO�
UBJOT TPNF NPEFSO MJCSBSJBO�T TDSJCCMFT XJUI OP OFX JOGPSNBUJPO� 5IF SFBEJOHT BSF
HFOFSBMMZ OPU WFSZ HPPE BOE DPSSFDUJPOT BSF LFQU UP B NJOJNVN� UIFTF BSF VTVBMMZ
BQQMJFE JO TJUV BOE POMZ PODF PO UIF SJHIU NBSHJO� 5IF PDDBTJPOBM JMMFHJCMF BLŏBSB JO
UIF FYFNQMBS JT SFQSFTFOUFE CZ B IPSJ[POUBM MJOF 	J�F� B TēUSB XJUI OP BLŏBSB CFMPX JU
�
5IF DIBQUFST BSF OVNFSBUFE POMZ VQ UP UIF UŊUĕZĤWBTUIĤWJWFLBĴ XIJDI JT IFSF OP� ��
	PVS OP� ��
�

+� 5IF TFDPOE NBOVTDSJQU GSPN +PEIQVS JT GSPN UIF TBNF DPMMFDUJPO BDDFTTJPO
OP� ����� 8F SFBE UIJT XJUOFTT GSPN QIPUPHSBQIT PG CMBDL BOE XIJUF QIPUP�

DPQJFT� 5IF NBOVTDSJQU JT DPNQMFUF JO �� QBQFS MFBWFT� 5IF TDSJQU JT TJNJMBS UP UIBU
PG +� BOE BHBJO UIFSF JT OP DPMPQIPO CFZPOE UIF UJUMF� 5IF XSJUJOH TQBDF JT MJNJUFE
CZ UISFF NBSHJOBM MJOFT PO FJUIFS TJEF� UIF OVNFSBUJPO JT PO UIF SJHIU NBSHJO PG UIF
SFDUP TJEFT� 5IF JODJQJU BOE UIF FYQMJDJU BSF UIF TBNF BT UIPTF PG +� BT BSF UIF DIBQUFS
OVNFSBUJPOT� 5IF SFBEJOHT BSF WFSZ DMPTF UP UIPTF PG +��� CVU PûFO CFUUFS XJUI GBS
GFXFS NJOPS FSSPST� 4PNF PG UIF CFUUFS SFBEJOHT NBZ CF UIF SFTVMU PG FNFOEBUJPOT
CZ UIF TDSJCF CVU BU B IBOEGVM PG QMBDFT +� TIBSFT B SFBEJOH XJUI $ BOE�PS ν XIJMF
+� TIBSFT JUT SFBEJOH XJUI ,���"U ����C +� IBT UIF QSFGFSSFE SFBEJOH ¡TVTUIJSBĴ XIJDI JU
TIBSFT XJUI $ 	ν EPFT OPU IBWF UIF WFSTF
 XIJMF +� JT BMPOF JO SFBEJOH BWBTUIJUBĴ� 8F
NBZ UIVT CF DPOmEFOU UIBU +� BOE +� TIBSF BO BSDIFUZQF BOE UIBU OFJUIFS JT B EJSFDU
DPQZ PG UIF PUIFS�

,�
5IF mSTU ,BUINBOEV NBOVTDSJQU JT UIF NPTU EBNBHFE PG BMM� 8F IBWF OPU
TFFO UIF PSJHJOBM XIJDI JT JO B QSJWBUF DPMMFDUJPO 	7JKBZBTėQBLBUB & �����


��4FF F�H� ��� ��� ���� ���� ���� ���� ���� ������
��4FF GPS FYBNQMF UIF TIBSFE FZFTLJQ BU ������
������B ����B ����B �����B�



�� %FTDSJQUJPO PG NBOVTDSJQUT

CVU SFMJFE PO QIPUPHSBQIT PG NJDSPmMN JNBHFT UBLFO CZ UIF /FQBM�(FSNBO .BO�
VTDSJQU 1SFTFSWBUJPO 1SPKFDU & ��������� 5IF XJUOFTT JT NJSBDVMPVTMZ DPNQMFUF CVU
UIF �� UPSO BOE XPSN�FBUFO QBQFS MFBWFT 	���� Y ��� DN
 BSF TIVæFE SBUIFS CBEMZ�
6OMFTT UIF PSEFS IBT CFFO SFTUPSFE JO UIF NFBOUJNF UIF GPMJPT BQQFBS UP VT JO UIF
GPMMPXJOH TFRVFODF� � � �� � � � �� � �� �� �� �� �� �� � �� �� �� � ��
�� 5IF TDSJQU JT B UIJO SBUIFS IVSSJFE /ėHBSĨ� 5IF XSJUJOH TQBDF JT MJNJUFE CZ UXP
NBSHJOBM MJOFT PO FJUIFS TJEF� 5IF MFû NBSHJO PG UIF WFSTPT DPOUBJOFE BO BCCSFWJBUFE
UJUMF 	BNŊ¡ TJ¡
 XIJMF UIF OVNFSBUJPO XBT QSPCBCMZ PO UIF GBDJOH NBSHJO CVU BMNPTU
OPOF PG JU TVSWJWFT� *ODJQJU� <TJEEIBN FYQSFTTFE XJUI B TZNCPM> Pı OBNP HBĸFħĤZB OB�
NBĴ ]] Pı OBNBĴ ħBıCIBWF ]] ]]� &YQMJDJU� JUJ NŊUBTJEEIJS OOĤNB TĤSĤU TĤSBUBSBı ZPHBħĤTUSBı
TBNĤQUBN JUJ ]] ]] ħVCIBN BTUV ]] <TIPSU ZPHJD JOTUSVDUJPO��> ]] ]] TBıWBU ��� NĤHIB ħVEJ �
SPKB � ħVCIBN BTUV ]]� 5IF TZTUFN PG SFDLPOJOH NVTU CF UIBU PG UIF /FQĤMBTBNWBU UIVT
UIF EBUF DPOWFSUT UP ��UI +BOVBSZ ���� DF� 5IF SFBEJOHT BSF OPU PVUTUBOEJOHMZ HPPE
BOE UIFSF JT B HPPE OVNCFS PG DPSSFDUJPOT BMM PG XIJDI TFFN UP CF TDSJCBM� 5IF MBTU
OVNFSBUFE DIBQUFS JT PVS OP� �� IFSF OP� ���

,�
5IF TFDPOE ,BUINBOEV NBOVTDSJQU JT WFSZ mOFMZ XSJUUFO CVU IBT TPNF MB�
DVOBF� 5IF PSJHJOBM XIJDI XF IBWF OPU TFFO XBT JO UIF QSJWBUF DPMMFDUJPO

PG POF .�7� 7BKSėDėSZB�� JO ,BUINBOEV 	OP� & �����
� )FSF UPP XF IBE UP SFMZ PO
QIPUPHSBQIT PG NJDSPmMN JNBHFT UBLFO CZ UIF /FQBM�(FSNBO .BOVTDSJQU 1SFTFS�
WBUJPO 1SPKFDU & ���������� 5IF SFDUP PG UIF mSTU GPMJP XBT OPU QIPUPHSBQIFE� JU XBT
QSFTVNBCMZ FNQUZ� 5IF NBOVTDSJQU BT JU TUBOET OPX DPOTJTUT PG mûFFO MPPTF QBQFS
MFBWFT 	���� Y ��� DN
 BOE JT JODPNQMFUF NJTTJOH TPNF UFYU BU UIF WFSZ FOE� 4JODF
UIF MBTU SFDPSEFE MJOF JT ����DE QSPCBCMZ POMZ B TJOHMF GPMJP XBT MPTU� 5IF TDSJQU
JT BO BUUSBDUJWF CPME /ėHBSĨ� 5IF NBOVTDSJQU JT VOEBUFE CVU MPPLT UP CF QFSIBQT

��5IJT NBOVTDSJQU JT SFGFSSFE UP CZ 4DIBFGGFS ���� JO IJT CJCMJPHSBQIZ Q� ���� 1SPCBCMZ GPM�
MPXJOH UIF DBUBMPHVF IF TUBUFT UIBU UIF NBOVTDSJQU JT JODPNQMFUF XIJDI JT OPU UIF DBTF�

��5IF JOTUSVDUJPO JO EJQMPNBUJD USBOTDSJQU JT BT GPMMPXT� TWĤEIĤSBı HVĲBN JUZ VLUBı TWĤEIJŏńIĤOBı UV
MJıHBKBı ]] NBĸJQēSBı UV OĤCIJTUIBı IŊEJTBıTUIBN BOĤIBUBı ]] WJħVEEIJĴ LBĸńIBEFħF UV ĤK×Ĥ CISē	 
NBĸĲBMF
WJEVĴ ]] ]] OĤCIFS ēSEIWF EWĤEBħĤıHVMBı LBĸńIĤEIBĴ ŏBĲBıHVMBı UBUSB NBEIZF IŊEBZF DBUVSBıHVMBı UBTZPSEIWF
QB×DĤHVMBNĤOBı WJħVEEIJTUIĤOBı UBTZPSEIWF DBUVSBıHVMBı TUIĤOVTUIĤOBı ] UBTZPSEWF FLĤEBħĤHVMBı MBMĤńBTUIĤ�
OBı UBEēSEIWF BıHVMJQSBNĤĸBı ħBLUJQSBTUIĤOBı ]] FWBı ŏBńLBSBĸĤUNBLBNēSUUJCIēUBı QJĸĲB UZBLUWĤ BNŊ�
UBTUIĤOBı WJħBOUBı DJOUBZBU ]] FWBı NĤUSĤZPHBĴ ]] OĤCIJ OBSUIB 	 
 EĤZB BıHVMJ �� LBıńIVOB LP EĤZB BıHVMJ
� UIWB OJHVMJ QĤEB UIV IŊEBZB BıHVMJ � EBZJħSP UIWB EBZB MBLŏBĸB ]] UIWB LĤOBı 	 
 BıHVMJ � LBĸńIB ]] ]] 5IF UISFF
WFSTJmFE MJOFT BSF GSPN UIF BT ZFU VOQVCMJTIFE $BOESĤWBMPLBOB ��o��BC� UIFZ BMTP JODPSQPSBUFE JOUP
UIF :PHBLVĸĲBMZVQBOJŏBE ����DEo��� 5IF DPNNFOUBSJBM OPUFT BOE UIF /FXBS QBSUJBM QBSBQISBTF UIFSFPG
BSF PG VOLOPXO PSJHJO�

��1FSIBQT OPOF PUIFS UIBO UIF GBNPVT .ėOBWBKSB 7BKSėDėSZB 	D� ����o���� DF
 PG +BOB #BIB B
XFMM�LOPXO USBEJUJPOBM EPDUPS TDIPMBS BOE DPMMFDUPS PG NBOVTDSJQUT�

��5IJT SFFM OP� JT BMSFBEZ SFGFSSFE UP CZ 4DIBFGGFS JO IJT CJCMJPHSBQIZ 	��������
�



$POTUJUVUJPO PG UIF UFYU ��

��UI�DFOUVSZ� 5IF XSJUJOH TQBDF JT MJNJUFE CZ UXP WFSUJDBM MJOFT PO FJUIFS TJEF� 5IF
OVNFSBUJPO JT PO UIF SJHIU NBSHJO PG UIF WFSTPT QSFDFEFE CZ UIF XPSE SĤNBĴ� *ODJQJU�
<TJEEIBN FYQSFTTFE XJUI B TZNCPM> Pı OBNP HBĸFħĤZB ]] Pı OBNBĴ ħBıCIBWF ]] ]]� 5IF MBTU
OVNFSBUFE DIBQUFS JT IFSF �� DPSSFTQPOEJOH UP PVS DSVYFE ����BC�

,�
5IF UIJSE ,BUINBOEV NBOVTDSJQU JT UIF NPTU JEJPTZODSBUJD PG JUT HSPVQ� JO
TPNF XBZT JU JT UIF TQJSJUVBM TJTUFS PG .� GSPN ν JOBTNVDI BT JU JT OPU UIF

QSPEVDU PG TMBWJTI DPQZJOH CVU UIBU PG B DSJUJDBM SFBEFS�DPQZJTU� 5IF /FXBS TDSJCF
POF ,ŌŜŊBHPQėMB B USBEJUJPOBM EPDUPS 	WBJEZB
 XBT WFSZ JOUFMMJHFOU BOE BQQMJFE B
OVNCFS PG FNFOEBUJPOT TPNF PG UIFN PVUTUBOEJOHMZ HPPE HJWFO UIBU UIFSF EPFT
OPU TFFN UP CF BOZ FWJEFODF UIBU IF IBE BDDFTT UP JOEFQFOEFOU XJUOFTTFT OFYU UP
IJT FYFNQMBS UIF EBUF PG XIJDI IF GPSUVOBUFMZ DPQJFE PWFS� 5IF NBOVTDSJQU XBT JO B
QSJWBUF DPMMFDUJPO UIBU PG POF .�.� .JĸSB PG 1BUBO 	SVOOJOH OP� ���
� )FSF UPP XF
SFMJFE PO QIPUPHSBQIT PGNJDSPmMN JNBHFT UBLFO CZ UIF/FQBM�(FSNBO.BOVTDSJQU
1SFTFSWBUJPO 1SPKFDU ) ������� 5IFNBOVTDSJQU XBT DPQJFE PO �� TIFFUT PG QBQFS 	����
Y �� DN
 JO B GPSNBU JNJUBUJOH USBEJUJPOBM MFBWFT XJUI UXP PS UISFF NBSHJOBM MJOFT
MJNJUJOH UIF XSJUJOH TQBDF� 5IF TIFFUT XFSF OPU OVNFSBUFE BOE UIF mûI JT FJUIFS
NJTTJOH PS FTDBQFE UIF BSDIJWFS�T BUUFOUJPO� 8F DBOOPU UFMM GSPN UIF JNBHFT DPO�
DMVTJWFMZ CVU JU TFFNT UIBU UIF NBOVTDSJQU XBT CPVOE��� 0O UIF DPWFS MFBG XIJDI JT
FNQUZ UIFSF JT B USBDF PG B EBSLFS TMJQ PG QBQFS XJUI UIF TDSJCF�T OBNF� UIJT JT QFSIBQT
UIF CJOEJOH� 5IF WFSTP PG UIF MBTU MFBG XBT OPU QIPUPHSBQIFE QSFTVNBCMZ CFDBVTF JU
XBT FNQUZ� 5IF TDSJQU JT TUBOEBSE NPEFSO /ėHBSĨ� *ODJQJU� <TJEEIBN FYQSFTTFE XJUI B
TZNCPM> Pı OBNBĴ ħSĕħBNCIBWF ]]� &YQMJDJU� JUJ BNŊUBTJEEIJS OOĤNB TĤSĤU TĤSBUBSBı ZPHBħĤT�
USBı TBNĤQUBı ]] ħSĕHVSV QSBTBOOP TUV TBEĤ ]] ��� OFQĤMĕZBTBNWBU ���� DBJUSBCBEĕ <HMPTTFE
BCPWF� DBĲBMĤ HĤ> � SPKB � TBEIBOWBıUBSĕWBJEZBLŊŏĸBHPQĤ�MB��OĤ	 
�OŊı	 
 DPZB EIVSBLĤ
	 � EIVOBLĤ
 KVMB ]] ]] ��� TBı ��� LĤSUUJLBħVLMBEWĤEBħJ TPNBEJOF ħSĕLĤħJħBıLBSFĸB MJLIJUBN�
*U JT WFSZ QSPCBCMZ UIBU UIF mSTU EBUF JT UIF BDUVBM EBUF PG DPQZJOH �UI "QSJM ����
XIFSFBT UIF TFDPOE �TU /PWFNCFS ���� DF JT UIF EBUF PG UIF FYFNQMBS� /PUF UIBU
UIF TDSJCF PG UIF FYFNQMBS JT UIF TBNF BT UIBU PG ,4 QSPEVDFE POMZ UISFF ZFBST CF�
GPSF� 5IF DIBQUFST BSF OPU OVNFSBUFE CVU UIF WFSTFT BSF�

,�
5IF GPVSUI BOE MBTUNBOVTDSJQU PG UIF ,BUINBOEV HSPVQ JT UIF PMEFTU EBUFE
XJUOFTT BNPOH UIF /PSUIFSO POFT� 8F DPVME OPU QFSGPSN BO BVUPQTZ GPS

UIJT NBOVTDSJQU TP IFSF UPP XF SFMJFE PO QIPUPHSBQIT PG NJDSPmMN JNBHFT UBLFO CZ
��5IJT SFFM OP� JT BMSFBEZ SFGFSSFE UP CZ 4DIBFGGFS ����� ��� O� � BOE IJT CJCMJPHSBQIZ Q� ����

5IF DIBQUFS DPMPQIPOT PG UIJT XJUOFTT BSF NFOUJPOFE PO Q� ��� O� ���
��5IF /(.11 DBSE TUBUFT UIBU UIF GPSNBU JT UZĤTBQIV CVU BT GBS BT XF LOPX UIBU EFTJHOBUJPO JT

SFTFSWFE GPS UIF DPODFSUJOB�MFQPSFMMP GPSNBU�



�� %FTDSJQUJPO PG NBOVTDSJQUT

UIF /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU� 8F IBE UP SFDPWFS UIF NBO�
VTDSJQU GSPN UXP CVOEMFT CFDBVTF UIF GPMJPT XFSF NJYFE VQ XJUI BOPUIFS UFYU JO
B WFSZ TJNJMBS GPSNBU BOE TDSJQU� #PUI NBOVTDSJQUT XFSF JO UIF QSJWBUF DPMMFDUJPO
PG POF (�#� .BIBSKBOB PG 1BUBO 	SVOOJOH OPT� ) ���� BOE ) ����
 NJDSPmMNFE
BT SFFM OPT� ) ������ 	GPMT� � UP ��
 BOE ) ����� 	GPMT� � UP � � �� UP ��
�� SFTQFD�
UJWFMZ� 5IF NBOVTDSJQU JT DPNQMFUF JO �� QBQFS MFBWFT 	���� Y ��� DN
� 5IF XSJUJOH
TQBDF JT MJNJUFE CZ B TJOHMF MJOF PO FJUIFS NBSHJO� 5IF TDSJQU JT $PNNPO /FXBS UIF
TP�DBMMFE QSBDBMJUBMJQJ� *ODJQJU� <TJEEIBN FYQSFTTFE XJUI B TZNCPM> OBNBĴ ħBNCIBWF ]]�
&YQMJDJU� JUZ BNŊUBTJEEIJS OOĤNB TĤSĤU TĤSBUBSBı ZPHBħĤTUSBı TBNĤQUBN JUJ ]] P ]] TBıWBU ���
ħSĤWBĸBLŊŏĸBQSBUJQBEZĤZĤı MJLIJUBN JEBı ħSĕħJWBħBłLBSĤUNBKBħSĕLĤħĕħBłLBSFĸB TWĤSUIBı ]] ]]
<TIPSU ZPHJD JOTUSVDUJPO>�� 5IF EBUF PG DPQZJOH DPSSFTQPOET UP ��UI "VHVTU �����
/PUF UIBU UIF TDSJCF JT UIF TBNF BT UIBU PG ,��T FYFNQMBS XIJDI XBT QSFQBSFE UISFF
ZFBST BûFS ,��

ν 	#FE".�.�7
 � .�
5IF 4PVUIFSO HSPVQ 	ν
BOE .�
 JT SFQSFTFOUFE CZ

B QBSUJBM FEJUJPO JO #FOHBMJ TDSJQU XIJDI XBT CBTFE PO BO VOLOPXONBOVTDSJQU GSPN
UIF 5BNJM DPVOUSZ 	QFSIBQT .�
 BOE mWF (SBOUIB QBMN�MFBG NBOVTDSJQUT� .� JT
OPU BWBJMBCMF UP VT� UIF GFX SFBEJOHT SFDPSEFE IFSF BSF GSPN B DBUBMPHVF USBOTDSJQU�
" .� .� BOE 7 XFSF USBOTDSJCFE GPS VT CZ 7JTXBOBUIB (VQUB BOE PDDBTJPOBMMZ
DIFDLFE CZ %PNJOJD (PPEBMM BU UIF 4FQUFNCFS ���� 1SPDJEB XPSLTIPQ� 8F BSF
WFSZ HSBUFGVM UP CPUI� 4JHOJmDBOU TIBSFE GFBUVSFT PG UIJT HSPVQ BSF JUT JODMVTJPO PG
UIF NBłHBMB WFSTF JO QSBJTF PG UIF #VEEIJTU HPEEFTT $IJOOBNBTUė 	VOMJLF β
 BOE JUT
MBDVOB CFUXFFO ��� DPM� 	"
 PS ����B 	PUIFST
 BOE ���� 	FYDFQU GPS .� XIJDI CSFBLT
Pä DPNQMFUFMZ BûFS ����
���

#FE
8F XFSF OPU BXBSF PG UIJT QBSUJBM FEJUJPO CFGPSF JU XBT CSPVHIU UP PVS BU�
UFOUJPO CZ -VCPNÒS 0OESB�DLB GPS XIJDI XF BSF WFSZ HSBUFGVM� 5IF UFYU

BQQFBST BT BO BQQFOEJY UP B SBSF #FOHBMJ QVCMJDBUJPO CZ POF #IPMėOėUI /ėUI 	/ďUI
��������o���
� /ėUI JT OPU FOUJSFMZ DMFBS BCPVU UIF QSPWFOBODF PG IJT TPVSDF� 5IFSF
JT B HPPE DIBODF UIBU IF VTFE B USBOTDSJQU PG B 4PVUIFSO NBOVTDSJQU FJUIFS POF SF�

��5IJT SFFM OP� JT BMSFBEZ SFGFSSFE UP CZ 4DIBFGGFS ����� ��� O� � BOE IJT CJCMJPHSBQIZ Q� ����
*U EPFT OPU TFFN QSPCBCMF UP VT UIBU IF XBT BXBSF UIBU UIF NJTTJOH mWF GPMJB BSF FYUBOU JO ) �������

��#FHJOT XJUI TJEEIBN <FYQSFTTFE XJUI B TZNCPM> TWĤEIĤSB HVĲBN JUZ VLUBı TWĤEIJŏńIĤOBı UV MJıHBKBı ]
BOE FOET XJUI UIWB EBLĤOBı 	 
 UIBWBOB BıHVMJ � LBı � JO PUIFS XPSET NPSF PS MFTT UIF TBNF UFYU BT
UIF POF TFFO JO ,1� 5IF /FXBS QPSUJPO JT BEEFE JO UIF MPXFS NBSHJO�

��4DIBFGGFS 	�������� BOE OPUFT ��o��
 IBT BMSFBEZ UBDLMFE UIF 4PVUIFSO DBUBMPHVF FOUSJFT CVU
CFDBVTF PG UIF BUUSJCVUJPO UP 7JSĲQėLŜB IF DPOKFDUVSFE UIBU UIJT JT B TFQBSBUF XPSL� 8F OPX LOPX
UIBU UIJT JT OPU UIF DBTF�



$POTUJUVUJPO PG UIF UFYU ��

MBUFE UP .� PS QFSIBQT .� JUTFMG� 8IJMF XF SFGFS UP UIJT BT BO AFEJUJPO� JO GBDU JU
JT MJUUMF NPSF UIBO B USBOTDSJQU XJUI PDDBTJPOBM VONBSLFE FNFOEBUJPOT� /ėUI EJE
OPU OPUJDF UIBU UIFSF XBT B MBDVOB 	NFOUJPOFE KVTU BCPWF
 BOE QSJOUT UIF UFYU BT JG
JU XFSF DPOUJOVPVT� )JT UZQFTFUUJOH JT BMTP TPNFXIBU JEJPTZODSBUJD TQMJUUJOH DPN�
QPVOET PS QSJOUJOH DPNQPVOET XIFO UIJT JT OPU XBSSBOUFE�8F EP OPU NFOUJPO UIJT
TFQBSBUFMZ JO UIF BQQBSBUVT�

" 5IJT JT B QBMN�MFBG NBOVTDSJQU GSPN UIF "EZBS -JCSBSZ BOE 3FTFBSDI $FOUSF
JO .BESBT 	OPX $IFOOBJ
 BDDFTTJPO OP� ������ 5IF �� GPMJPT 	�� Y � DN
 IBWF

mWF MJOFT PG XSJUJOH PO FBDI TJEF BOE B TUSJOH IPMF BûFS UIF MFû UIJSE� 5IFZ BSF
OVNFSBUFE GSPN �� UP �� CFDBVTF JU XBT QBSU PG B NVMUJQMF�UFYU NBOVTDSJQU� *U JT PO
UIF XIPMF JO HPPE DPOEJUJPO� 8F IBE BDDFTT UP UIJT XJUOFTT JO IJHI RVBMJUZ DPMPVS
QIPUPHSBQIT� "MNPTU BO FOUJSF MFBG JT MFû FNQUZ UP TJHOBM UIF MBDVOB�0OMZ B TVDDJODU
EFTDSJQUJPO JT HJWFO JO UIF DBUBMPHVF PG UIF DPMMFDUJPO "JUIBM � BM� �������o���

.�
5IJT JT .BESBT (PWFSONFOU 0SJFOUBM .BOVTDSJQU -JCSBSZ OP� ���� UP
XIJDI XF EJE OPU IBWF BDDFTT TBWF UIF EFTDSJQUJPO JO UIF $BUBMPHVF

	QQ� ����o����
 BOE UIF JODJQJU 	UFO WFSTFT
 BOE FYQMJDJU 	OJOF WFSTFT
 HJWFO UIFSF�
"DDPSEJOH UP UIJT EFTDSJQUJPO UIF XJUOFTT XBT QBSU PG B NVMUJQMF�UFYU NBOVTDSJQU
	OP� ����
 PO �� QBHFT XJUI �� MJOFT PO B QBHF� 5IF SFBEJOHT HJWFO JO UIF $BUBMPHVF
MJOF VQ XJUI HSPVQ ν GPS UIF NPTU QBSU CVU XF TVTQFDU UIBU UIF EFTDSJQUJPO JT OPU
FOUJSFMZ BDDVSBUF� UIF BCTFODF PG UIF TDSJCBM PCFJTBODF BOE UIF UXP NBłHBMB WFSTFT JT
QBSUJDVMBSMZ QV[[MJOH� 5IF JODJQJU BDDPSEJOHMZ JT BK×ĤOBWJŏBOJESĤUNĤ 	J�F� ���B
 XIJMF
UIF FYQMJDJU SFBET� JUJ ħSĕWJSēQĤLŏBTJEEIBWJSBDJUĤNŊUBTJEEIJZPHBT TBNĤQUBĴ ]]�

.�
5IJT JT B QBMN�MFBG XJUOFTT GSPN UIF TBNF DPMMFDUJPO UIF.BESBT(PWFSO�
NFOU 0SJFOUBM .BOVTDSJQU -JCSBSZ BOE IBT UIF DBUBMPHVF OVNCFS �����

5IFSF BSF �� MFBWFT OVNFSBUFE �� UP �� GPS UIJT UPP XBT QBSU PG B NVMUJQMF�UFYU NBO�
VTDSJQU 	OP� ����
�8F IBE BDDFTT UP UIJT XJUOFTT JO IJHI RVBMJUZ DPMPVS QIPUPHSBQIT�
5IF$BUBMPHVF 	Q� ����
 EFTDSJCFT JU WFSZ TVDDJODUMZ BOE TUBUFT UIF OVNCFS PG AQBHFT�
UP CF �� JO FSSPS� 5IF MFBWFT BSF OPU WFSZ MPOH CVU UIFZ IBWF UXP TUSJOH TQBDFT� 8IJMF
UIF MFBWFT BSF PO UIF XIPMF JO HPPE DPOEJUJPO UIFSF BSFNBOZ XPSNIPMFT BOENJOPS
UFBST� *ODJQJU� ħSĕ ĤEJOĤUIĤZB OBNBĴ Pı ]]� &YQMJDJU� JUJ ħSĕWJSēQĤLŏBTJEEIBWJSBDJUBı BNŊUB�
TJEEIBZPHBı TBıQēSĸBı ]]� " %FWBOBHBSJ USBOTDSJQU PG UIJT NBOVTDSJQU IBT CFFO QVC�
MJTIFE JO 4BIBZ ����� 8F UIBOL -VCPNÒS 0OESB�DLB GPS UIJT JOGPSNBUJPO BOE B DPQZ
PG UIF BSUJDMF���

��" SFWJTJPO PG UIJT USBOTDSJQU XBT QVCMJTIFE UPHFUIFS XJUI BO &OHMJTI USBOTMBUJPO JO 4BUBQBUIZ
�����



�� 4UFNNBUJD BOBMZTJT

�

7 8JUOFTT 7 JT QBSU PG NBOVTDSJQU ���� JO UIF DPMMFDUJPO PG UIF 0SJFOUBM *OTUJ�
UVUF UIF .BIBSBKB 4BZBKJSBP 6OJWFSTJUZ PG #BSPEB� 5IF VOEBUFE XPSN�FBUFO

NBOVTDSJQU JT PO QBMN MFBG BOE DPOTJTUT PG �� GPMJPT� *U DPOUBJOT mWF PUIFS IBńIB�
ZPHB UFYUT UIF "NBSBVHIBQSBCPEIB $BOESĤWBMPLBOB %BUUĤUSFZBCPEIB :PHBUĤSĤWBMĕ BOE
:PHBCĕKB� 5IF "NŊUBTJEEIJ XIJDI JT EFOPUFE CZ ����	C
 JO UIF DBUBMPHVF CFJOH UIF
TFDPOE UFYU QSFTFOUFE JO UIF NBOVTDSJQU JT PO ä� ��So��W�

.�
5IF mOBM XJUOFTT PG UIF 4PVUIFSO HSPVQ JT BMTP UIF TUSBOHFTU POF� 8IJMF
UIF SFBEJOHT PG ν BOE .3 BSF PûFO DMPTF UP UIF FYUFOU UIBU UIFZ DMFBSMZ

EFTDFOE GSPN BO BSDIFUZQF OPU TIBSFE XJUI β�� .� BMTP USBOTNJUT TFWFSBM HPPE
SFBEJOHT XIJDI BSF OPU GPVOE JO ν CVU BSF JO $ BOE�PS β��� #FDBVTF PG UIF MBSHF
OVNCFS PG TVDI JOTUBODFT XF IBWF OPU JODMVEFE .3 JO UIF HSPVQ EFOPUFE CZ UIF
TJHMVN ν� 6OGPSUVOBUFMZ .3 JT VOmOJTIFE CSFBLJOH Pä BU ����� 5IF NBOVTDSJQU JT
GSPN UIF TBNF DPMMFDUJPO BT .1 BOE .2 UIF .BESBT (PWFSONFOU 0SJFOUBM .BOV�
TDSJQU -JCSBSZ BOE IBT UIF DBUBMPHVF OVNCFS 43 ����� *U JT WFSZ mOFMZ QFOOFE� 5IJT
UPP XBT QBSU PG B NVMUJQMF�UFYU NBOVTDSJQU� UIF mSTU MFBG JT OVNFSBUFE ��� UIF MBTU
���� 5IF MFBWFT BSF TIPSUFS UIBO UIPTF PG " CVU MPOHFS UIBO UIPTF PG .�� UIFZ IBWF
UXP TUSJOH TQBDFT� 5IFSF BSF NJOPS UFBST BOE TPNF XPSNIPMFT� *ODJQJU� OĤCIBV FUD�
	J�F� ���
�

��� 4UFNNBUJD BOBMZTJT
5IF SFMBUJPOTIJQT CFUXFFO UIF XJUOFTTFT BSF SFQSFTFOUFE JO UIF GPMMPXJOH EJBHSBN�

��4FF F�H� ����
��4FF ���B ���D ����D ����D ����E ���D ���E ���B ���B ���D ����B ���B ���C� $G� ��� XIFSF ν

IBT B TQVSJPVT FYUSB IBMG�WFSTF XIJDI JT OPU JO .3�



$POTUJUVUJPO PG UIF UFYU ��

$POUBNJOBUJPO CFUXFFO UIF TPVUIFSO XJUOFTTFT BOE β EPFT OPU BMMPX GPS NF�
DIBOJDBM SFDPOTUSVDUJPO PG UIFJS TIBSFE BSDIFUZQF� )JHIFS VQ UIF TUFNNB IPXFWFS
UIF USBOTNJTTJPO JT VODPOUBNJOBUFE BOE NBZ CF VTFE UP DIPPTF SFBEJOHT� $US UIF
5JCFUBO USBOTMBUJPO VTFE JO UIF DSFBUJPO PG $ DBO CF TIPXO UP CF IJHIFS VQ UIF TBNF
CSBODI PG UIF USBOTNJTTJPO BT UIF TIBSFE BSDIFUZQF PG UIF TPVUIFSO XJUOFTTFT BOE
β CFDBVTF 	�
 JU PûFO TIBSFT TJHOJmDBOU WBSJBOUT XJUI UIF TPVUI BOE β CVU OPU XJUI
$S �� BOE 	�
 XIFOFWFS UIF TPVUIFSO XJUOFTTFT BOEβ EJäFS UIF SFBEJOH TIBSFE XJUI
$US 	JG UIFSF JT POF
 JT CFTU� 5IJT JT NPTU FWJEFOU JO UIPTF DBTFT JO XIJDI $US IBT B
TVQFSJPS SFBEJOH UP $S��� 5IVT BU ����D $US BOE β IBWF BDJOUZĤE FWB KĤZBOUF XIJMF $S

IBT BDJSĤE FWB KĤZBOUF BOE ν IBT WBSJBUJPOT PO BDJOUZĤDJOUZB FWĤOZF� $US�T QPTJUJPO JO UIF
TUFNNB BOE JUT MBDL PG DPOUBNJOBUJPO TVQQPSU PVS EFDJTJPO 	NBEF PO QIJMPMPHJDBM
HSPVOET CFGPSF UIF TUFNNB XBT FTUBCMJTIFE
 UP CBTF UIF FEJUJPO PO UIF SFBEJOHT PG
$� XIFOFWFS UIF SFBEJOHT PG $S BOE $US BHSFF BOBMZTJT PG UIF TUFNNB JOEJDBUFT
UIBU UIFZ TIPVME CF QSFGFSSFE UP UIPTF PG BMM PUIFS XJUOFTTFT�

��4FF GPPUOPUF ���
��4FF ���E ����D ���B �����D �����E ����E�
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��� $POWFOUJPOT GPS UIF DSJUJDBM FEJUJPO
'PS UIF CFOFmU PG UIPTF SFBEFSTXIPmOE JU VODPNGPSUBCMF UP SFBE 4BOTLSJU JO3PNBO
USBOTMJUFSBUJPO XF IBWF EFDJEFE UP UZQFTFU UIF DPOTUJUVUFE UFYU JO NPEFSO %FWBOė�
HBSĨ� 5IJT JT OPU NFBOU UP SFnFDU UIF BDUVBM SFHJPOBM PSJHJOT PG UIF UFYU�

5IF DIBQUFS IFBEFST JO TNBMM DBQJUBMT BOE JO TRVBSF CSBDLFUT BSF PVS PXO CVU
UIFZ PO UIF XIPMF SFnFDU UIF DIBQUFS DPMPQIPOT� 5IF OVNFSBUJPO PG UIF DIBQUFST JT
QSPCMFNBUJD� 6Q UP WJWFLB �� UIF DIBQUFST NBUDI UIF UPQJDT MJTUFE BU ����o�� 	UIF A5B�
CMF PG $POUFOUT�
 CVU UIFO UIF DPSSFTQPOEFODF HPFT BXSZ� 5IF DBUFHPSZ PG BWBTUIĤ
HJWFO JO WJWFLB � DPWFST UIF EFTDSJQUJPOT PG UIF GPVS BWBTUIĤT GPVOE JO WJWFLBT ��o���
�� JT ĤSBNCIB �� JT HIBńB ��o�� DPSSFTQPOE UP QBSJDBZB BOE ��o�� OJŏQBOOB 	�� BMTP
DPSSFTQPOET UP UIF UPQJD NBIĤNVESĤ JO UIF MJTU JO WJWFLB �
� 5IFZ BSF GPMMPXFE CZ
TFDUJPOT DPSSFTQPOEJOH UP UIF FOUSJFT NBIĤCIēUBQBSJĸĤNB 	��o��
 BOE OJSWĤĸB 	��
 JO
UIF UBCMF PG DPOUFOUT� *OUP UIFTF TFDUJPOT BSF JOTFSUFE UIF SFNBJOJOH UPQJDT 	LĤMB
ĤOBOEB BOE EIZĤOBN BEWBZBN J�F� 4BNėEIJ
 BMUIPVHI TUSBOHFMZ OPU BNŊUB XIJDI JT
GPVOE JO UIF MJTU BûFS BWBTUIĤ CVU XIPTF MBTU NFOUJPO JT BU ����� 'VSUIFS DPOGVTJPO
JT BEEFE CZ TPNF TFDUJPOT PO UIF TJHOT 	MBLŏBĸB
 PG QFSGFDUJPO PS OPO�QFSGFDUJPO PG
QBSUT PG UIF QSBDUJDF CFJOH QSFTFOUFE BT TVCEJWJTJPOT PG DIBQUFST 	BOE JO UIF DBTF
PG DIBQUFS �� B DIBQUFS JUTFMG
 DBMMFE MBLŏBĸBT TPNF PG XIJDI BSF WFSZ TIPSU JOEFFE
	POF PS UXP WFSTFT
� 5IFTF CSFBL VQ UIF QBSJDBZB TUBHF JO QBSUJDVMBS� 8F BSF DPOmEFOU
JO UIJT JEFOUJmDBUJPO PG B TUSVDUVSF VOEFSMZJOH UIF WJWFLB TDIFNB BT QSFTFOUFE CVU
UIF DPOGVTJPO JT PME BOE XF IBWF LFQU UIF TUSVDUVSF BT GPVOE JO $ JO UIF FEJUJPO���
#FDBVTF PG UIFTF TIPSU DIBQUFST JO QBSUJDVMBS XF IBWF EFDJEFE UP QSJOU UIF WFSTF OV�
NFSBUJPO QSFDFEFE CZ UIF DIBQUFS OVNCFS JOTUFBE PG QMBDJOH UIF DIBQUFS OVNCFST
JO UIF IFBEFS�

(VJEF UP UIF "QQBSBUVT
5IF "QQBSBUVT DPOUBJOT UISFF SFHJTUFST OPU BMM PG XIJDI BSF QPQVMBUFE PO FBDI QBHF�

5IF mSTU SFHJTUFS DPOUBJOT UIF DSJUJDBM BQQBSBUVT 	J�F� SFBEJOHT PG UIFNBOVTDSJQUT
BOE TP GPSUI
 LFZFE UP DIBQUFS OVNCFS WFSTF OVNCFS BOE WFSTF RVBSUFS UZQFTFU
JO CPME� 5IF WFSTF RVBSUFST 	QĤEB
 BSF NBSLFE XJUI UIF mSTU GPVS 	PDDBTJPOBMMZ TJY

MFUUFST PG UIF BMQIBCFU� 5IF MFNNB JT TFQBSBUFE CZ B SJHIU�GBDJOH TRVBSF CSBDLFU�
*NNFEJBUFMZ GPMMPXJOH UIJT TUBOET FJUIFS B DSJUJDBM OPUF TVDI BT DPSSFDUJPO 	DPSS�

FNFOEBUJPO 	FN�
 PS DPOKFDUVSF 	DPOK�
 JG XF EJE OPU mOE BOZ PG UIF SFBEJOHT TBUJT�

��5IF XJUOFTTFT PUIFS UIBO $ QFSIBQT QSFTFSWF B WFTUJHF PG UIF PSJHJOBM TUSVDUVSF JO UIF FYUSB
DPMPQIPOT UIFZ IBWF JO DIBQUFS ��� BûFS ���� β SFBET JUJ OJŏQBOOBWJWFLBĴ BOE BûFS ���� ν SFBET JUJ OJŏ�
QBOOĤWBTUIĤWJWFLBĴ�



$POTUJUVUJPO PG UIF UFYU ��

GBDUPSZ 	JO DBTF UIFTF FEJUPSJBM JOUFSWFOUJPOT XFSF OPU PVST XF HJWF UIF OBNF PG UIF
QFSTPO XIP TVHHFTUFE UIFN JO CSBDLFUFE TNBMM DBQJUBMT
 PS UIF TJHMB PG UIF TPVSDF
PS TPVSDFT DPOUBJOJOH UIF BDDFQUFE SFBEJOH� *G BO PWFSXIFMNJOH OVNCFS PG TPVSDFT
USBOTNJU UIF BDDFQUFE SFBEJOH XF VTF B TJHNB 	Σ
 XJUI UIF OBUVSBM VOEFSTUBOE�
JOH UIBU UIF TPVSDFT NFOUJPOFE BûFS UIJT DPOUBJO TPNFUIJOH FMTF� 8F EP UIF TBNF
XJUI NBOVTDSJQU HSPVQT $ ν BOE β� 5IFTF HSPVQT BSF TFQBSBUFE XJUI B TFNJDPMPO
BOE XJUIJO UIJT TQBDF XF BQQMZ UIF TBNF QSJODJQMF BT BCPWF� JOEJWJEVBM NFNCFST PG
HSPVQT NJHIU DPOUBJO GVSUIFS VOBDDFQUBCMF SFBEJOHT BOE UIFTF BSF MJTUFE BûFS UIF
QSFTVNFE SFBEJOH PG UIF NBOVTDSJQU HSPVQ BT FYDFQUJPOT� 8F EP SFBMJTF UIBU UIJT
NJHIU CF DPVOUFSJOUVJUJWF BU mSTU CVU XF IPQF UIBU BûFS TPNF QSBDUJDF UIF SFBEFS
XJMM SFBMJTF UIBU XF USJFE OPU POMZ UP QSPWJEF PVS NBOVTDSJQU FWJEFODF CVU UP BMTP
TIPX IPX UIF UFYU XBT NPEJmFE JO USBOTNJTTJPO� 'PS FYBNQMF

���D UėOJ TBSWėŊJ > $� CIĲUėOJ UėOJ ν KėUėOJ UėOJ .3 EIĲUėOJ UėOJ 7�
EIŌUėOJ UėOJ β�

NFBOT UIBU XF BDDFQUFE UIF SFBEJOH PG $ XIFSFBT UIF QSFTVNQUJWF SFBEJOH PG HSPVQ
ν XBT CIēUĤOJ UĤOJ XIJDI XBTNPEJmFE CZ UIF JEJPTZODSBUJD TDSJCF PG.3 UP KĤUĤOJ UĤOJ
BOE HPU DPSSVQUFE UP EIēUĤOJ UĤOJ JO 7� NFBOXIJMF UIF VOBOJNPVT SFBEJOH PG HSPVQ
β JT EIŊUĤOJ UĤOJ� (SPVQJOH UIF SFBEJOHT JO TVDI B TUSBJHIUGPSXBSE NBOOFS XBT OPU
BMXBZT QPTTJCMF� JO UIFTF DBTFT XF EJTQMBZ UIF JOEJWJEVBM TJHMB� -BSHFS MBDVOBT BSF
NBSLFE JO UIF NBSHJO XIFSFBT TNBMMFS POFT BSF JOEJDBUFE XJUI UIF TJHMVN PG UIF
NBOVTDSJQU HSPVQ PS UIF TJHNB XJUI B TVQFSTDSJCFE TJHMVN PG UIF NBOVTDSJQU JO
RVFTUJPO QSFDFEFE CZ B NJOVT TJHO� 5IVT βoK3 NFBOT UIF QSFTVNFE SFBEJOH PG
HSPVQ β XIFSF UIF SFBEJOH PG ,3 JT OPU BWBJMBCMF FJUIFS CFDBVTF PG MPTT PG GBVMUZ
BSDIJWBM 	BT JT UIF DBTF IFSF
� .BOVTDSJQU SFBEJOHT CFGPSF BOE BûFS DPSSFDUJPO BSF
NBSLFE XJUI TVQFSTDSJQU BD�QD 	ac� pc BCCSFWJBUJOH BOUF�QPTU DPSSFDUJPOFN
� -PTU PS JM�
MFHJCMF BLŏBSBT BSF TJHOBMMFE XJUI B QMVT TJHO XJUI B TQBDF PO FJUIFS TJEF 	 � 
 XIFSFBT
QBSUJBMMZ MPTU PS JMMFHJCMF BLŏBSBT BSF DPOKPJOFE XJUI XIBUFWFS JT MFHJCMF GSPN UIF TZM�
MBCMF� *G UIF MPTT JT NPSF TJHOJmDBOU UIBO B GFX TZMMBCMFT XF QSJOU EBNBHFE JO CSBDLFUT
CFGPSF UIF TJHMVN� 6ODFSUBJO SFBEJOHT BSF GPMMPXFE CZ B CSBDLFUFE RVFTUJPO NBSL�
8F VTF PN� UP NBSL PNJTTJPO� 8F QSJOU SPVOE CSBDLFUT XJUI FNQUZ TQBDFT XIFSF
UIF TDSJCFT FJUIFS MFû B TQBDF PS XSPUF TēUSBT UP NBSL BXBSFOFTT PG UFYUVBM MPTT� 8F
FNQMPZ UIF DVTUPNBSZ DSVDFT PG EFTQFSBUJPO 	†
 UXJDF XIFSF UIF USBOTNJUUFE SFBE�
JOH EJE OPU NBLF TFOTF BOE XF DPVME OPU mOE B TBUJTGBDUPSZ TPMVUJPO� 6ONFUSJDBM
SFBEJOHT BSF NBSLFE 	VON�
� 0DDBTJPOBMMZ XF BDDFQU SFBEJOHT XIJDI BSF OPU NFUSJ�
DBM BDDPSEJOH UP DMBTTJDBM TUBOEBSET CVU BDDFQUBCMF JO UIF BVUIPS�T SFHJTUFS� JO UIFTF
DBTFT XF QSJOU DPOUSB NFUSVN JO CSBDLFUT BûFS UIF TJHMVN� 8F VTVBMMZ TUBOEBSEJTF
TBOEIJ TJMFOUMZ� *O NPSF DPNQMFY JOTUBODFT XF VTF TU� UP NBSL TBOEIJ UIBU IBT CFFO



�� $POWFOUJPOT GPS UIF DSJUJDBM FEJUJPO

TUBOEBSEJTFE� 8IFSF XF SFUBJO OPO�TUBOEBSE TBOEIJ TVDI BT UIF UXP JOTUBODFT JO
���� XF OPUF PVS SFBTPOT GPS EPJOH TP JO UIF USBOTMBUJPO�

5IF TFDPOE SFHJTUFS DPOUBJOT UFYUVBM QBSBMMFMT� 5IF UIJSE EJTQMBZT GPMJP�QBHF
UVSOT PS DIBOHFT� *O DBTF PG GPMJPT QSPQFS UIF TVQFSTDSJQU S BOE W 	r�v
 NBSL SFDUP
BOE WFSTP SFTQFDUJWFMZ�



1BSU **

�¾ǋµǆÆǆύȪ
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��� PN� .1 7 β ���B OėCIBV > $ ν OėCIP " t ĸVCISė  > $� DBOESė  ν ĸV�ė  .3 t  SBWJOEBŇ > $ ν
 SBWJOEF .3 t WJNBMBŇ > $T .3 WJNBMB  $S � SBŇy #ed WJWBSBŇ ".2 t DBŊłB  > $ .3� DBOESB  ν
���C TBŇTėSBTZBJLBTėSė > $ ν UBUTUIBJUBTZBJLBWėSB 	 
 .3 t USJ  > $ ν USB  .3 t  KBOBOĨ > $S #ed.3
 KBOBOJ $T.2  NNBOBOĨ 	 
 " t  WBSUNPEBZė Zė > $S   WBSUNPEBZėZB $T �  LBSNPEBZėZB #ed"
 LBSNPEBZė Zė .2  LBSNNėEBHIėUIėŔ 	 
 .3 ���D UBTNJO > $� UBTZėŇ #ed.2 UBTZė ".3 t USJ  >
$T ν USF  $S  UJ .3 t USJUBZB  > $ ν USJQBUIB  #ed USJUBWB .3 t  UBOVEIBSėŇ > $  UBOVEIBSė #ed
 USJQBUIBUBOVEIBSė ".2 UBOVQBĸBŇ .3 t DIJOOBNBTUėQSBĸBTUėŇ > $� DJONBEIZBTUIėŇ QSBĸBTUėŇ
#ed DJOOBCIBTUIėŇ QSBĸBTUėŇ ".2 DJOOBCIBTUėŇ TBNBTUėŇ.3 ���E UėŇ WBOEF KÖėOBSĲQėŇ > $�
WBOEF KÖėOBTWBSĲQėŇ ν WBOEF KÖėOBSĲQėO .3 ��� PN� .1 ���B ĸSĨNBEWJSĲQB  > $� ĸSĨNBEHPSBLŜB 
ν� ĸSĨWJSĲQėLŜB  .3 β ���C TBŇUėOBEIėSJŊF > $ β� TBŇUėQBIėSJŊF ν ���D HVSBWF > Σ HVSVWF " t
TėSUIBWėIėZB > $ β� TėSUIBCIėWėZB #ed TėSUIBCIėWėZB TBSWBCIėWėZB ".2 TBSWBWėIėZB .3 TėEEIZB
� � WėZB 7 ���E  WBSUNėOVHBDDIBUėN > β  WBUNėOVHBDDIBUėN ,4�  WBSUNėOVHBDDIBUF $�  WBSU�
NBOJ HBDDIBUėN #ed.3  WBUNB OJHBEZBUėN "  WBUNBŊJ HBDDIBUėN .2  WBSUNėOJ HBDDIBUėN 7
���B BKÖėOBWJŜBOJESė NF > DPOK�� BKÖėOBWJŜBOJESėUNB  $� BKÖėOBWJŜBOJESėUNė ν� BKÖėOBWJŜBOJESėŊėŇ
β BKÖėOBŇ WJŜBOJESėŊėŇ + ���C  QĨZĲŜB  >Σ  QĨZVŜB  $T   QJZĲŜB  #ed

��� DG� �"NŊUBTJEEIJNēMB � ��� � 1ēKĤIPNBLBMQB 	.T �v
� OėCIBV ĸVCISėSBWJOEBŇ UBEVQBSJ WJNBMB�
NBŊłBMBŇĸ DBŊłBSBTNBJ TBŇĸėSėN BJLBTėSė USJCIVWBOBKBOBOĨŇ EIBSNNBWBUZPEBZėZėŇ ] TUBTNJO
NBEIZF UŌNėSHHBT UŌUBZBTUBOVEIBSėĸ DDIJOBNBTUėQSBTBTUėŇ TUėŇ WBOEF KÖėOBSĲQė NBSBŊBCIBZB�
IBSėŔ ZPHJŊĨ ZPHBNVESėŔ ]] ��� � �(VIZBTBNBZBTĤEIBOBNĤMĤ 	OP� �� UJUMFE -BLŏNĕTĤEIBOB TFD�
POEBSZ NBSHJOBM BEEJUJPO PO .T ��v OPU NJSSPSFE CZ UIF 5JCFUBO USBOTMBUJPO
� OėCIBV ĸVCISėSBWJO�
EBŇ UBEVQBSJ WJNBMBŇ NBŊłBMBŇ DBŊłBSBĸNJŇ TBŇTėSBTZBJLBTėSBŇ USJCIVWBOBKBOBOĨ EIBSNBLBS�
NPEBZė ZėŔ ] UBTNJO NBEIZF USJNėSHBŇ USJUBZBUBOVHBUėŇ DIJOOBNBTUėŇ QSBĸBTUė UėŇ WBOEF KÖė�
OBSĲQėŇ NBSBŊBCIBZBIBSėŇ ZPHJOė ZPHBNVESėN ]] ��� � (PSBLŏBħBUBLB�7JWFLBNĤSUBĸĲB 	BT DPN�
NFOUFE CZ UIF :PHBUBSBłHJOĕ 
 ��� OėCIBV ĸVCISėSBWJOEBŇ UBEVQBSJ WJNBMBŇ NBŊłBMBŇ DBŊłBSBĸNFŔ
TBŇTėSBTZBJLBSĲQėŇ USJCIVWBOBKBOBOĨŇ EIBSNBEėUSĨŇ OBSėŊėN ] UBTNJO NBEIZF USJNėSHF USJUBZ�
BUBOVEIBSėŇ DIJOOBNBTUėŇ QSBĸBTUėŇ UėŇ WBOEF KÖėOBSĲQėŇ NBSBŊBCIBZBIBSėŇ ZPHJOĨŇ KÖėOB�
NVESėN ]] ���� 7JħWBTĤSBUBOUSB 	Q� �� GPMMPXFE CZ B DPNNFOUBSZ
� OėCIBV ĸVCISėSBWJOEBŇ UBEVQBSJ
LBNBMBŇ NBŊłBMBŇ DBŊłBSBĸNFŔ TBŇTėSėTZBJLBTėSė USJCIVWBOBKBOBOĨ EIBSNBLBSNPEBZė Zė ] UBT�
NJO NėSHF USJNėSHF USJUBZBUBOVEIBSĨŇ DIJOOBNBTUėŇ QSBĸBTUėŇ UėŇ WBOEF KÖėOBSĲQėŇ NBSBŊBC�
IBZBIBSėŇ ZPHJOĨŇ ZPHBOJESėN ]] ��� � #ŊIBUUBOUSBTĤSB 	$IJOOBNBTUĤQSBLBSBĸB �� Q� ���
� OėCIBV
ĸVEEIėSBWJOEBŇ UBEVQBSJ LBNBMBŇ NBŊłBMBŇ DBŊłBSBĸNFŔ TBŇTėSBTZBJLBTėSėŇ USJCIVWBOBKBOBOĨŇ
EIBSNBLėNPEBZėłIZėN ] UBTNJO NBEIZF USJLPŊF USJUBZBUBOVEIBSėŇ DIJOOBNBTUėŇ QSBĸBTUėŇ UėŇ
WBOEF KÖėOBSĲQėŇ OJLIJMBCIBZBIBSėŇ ZPHJOĨŇ ZPHBNVESėN ]]
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ŊȨΨȤÇȤ¿ȤΝ¹Ȫ ÄȤЄȤÆҖȤ¹ȤȰ ¾·ÄȤϿ¿ȭ moqm
өȤʫȰ ÉȤ¹ÃµȤȰ ÆÃ~ ŊȨɫȰ ǆÇ ¿ǆ··Ȱ ¾¿Ȥ l
ÉȤǆ¹¹Ȩ ¿ΙÀȤ¹ДȮ¹ �ДϿȭ ÃȥµÀȤǆ¨´Ȫ morm
�ÉȤ¹ ȭ ¹ ȮÃ ÃɫӜȰ ȔÅ´Ȱ ¾¾ ½ȤÅ´ȭ l
�ÉȤ¹¾ȤΝ¹ӡ ȮÃ ÃɫӜȰ ÆΟ½ȤÅ´ȭ mosm
ÈȥÀÆȤÀȰ ¿¶Ȥ ÈȥÀȤв¶¹ȤΨȤÀ¾ Ǉύǋµ¾ |l
�·Ȱ ¨ ǇȚŊÆȤ·ȭ¹ µ¶Ȥ µІȤϿÀȤв¿Ȥ motm
ÉȤ¹¾ȭ¦Ȱ Æ ǇǆÃԒȤÀȮȚɫȰ ǆÆύȮȪ ºǋ¶ɷǋ¶¦ | l
�ÃΝ�ÆȰǆԚµ Ȯ¾ǉ �³ ȮȪ ÆÃ~ µϢȤ¦ǇÁȥ¦ǋ µ¾ |moum

���DOJIBUė >Σ OJIBUP " ZėIJUė.3 t WBJEZFOB >Σ WBJEZBJOB $ ���B TVTBCIZėOėŇ > $T  TVTBCIZėOė
$S � TVĸJŜZėŊėŇ ν TWBĸJŜZėOėŇ .3� BTBCIZėOėŇ β BCIZėTėOėŇ +,2 ���BC QSBCPEIėZėNŌUB  > ν
QSBCPEIėZB NBOBŔ  .3� β QSBCPEIėZB NŌUB  +1,4

ac� QSBCPEIBZB BNŌ  $S  QSBCPEIBZB BNŌUB 
$T ���DQSPUTėIėZėUNBOBŔ > ν QSPLUBWėO ėUNBOBŔ.3 QSPUTėIėZėNBOBĸ 7�β QSPUTėIėZėNBOBŔ 
+,1,2 QSPUTėIėUNBOBŔ ,4

ac� QSPUTėIBZėUNBOBŔ $ ���DE ĸėOUZėTBCIZėOėŇ > $S β ĸėOUZė BTBC�
IZėOėŇ $T � ĸėOUZBJ TBCIZėOėŇ ν ĸėOUZBJ TBCIZėOė .2 ĸėOUė TėCIZėTB  .3 ĸBLUZBJ TBCIZėOėŇ
7 ���E NBEB  > $ ν NBNB .2� QBEB  β QBEBŇ 	 
 +1 ���B ĸMėHIZBŇ > Σ ĸWėHIZBŇ 	 
 .3
ĸWėLIZBŇ 7 t KÖėOBWBUėŇ >Σ KÖėOBWBUė 7 KÖėOBWB � ,1 ���C IJ > $� UV ν ZBE 7� DB β t ZBE JEBŇ >
Σ ZB � �N NB .2 ���D QBSėOBOEBJS > .3� QBSBNėOBOEFS $ 	VON�
� QBSėOBOEBŇ ν� QBSėOBOEF
β ���E OBOEBOUF > $ ν� OBOEBOUJ β OBOEBOUĨ +2 OBEBOUĨ ,1 t WĨUB > Σ QĨUB  7 ���B BKÖėOF
OBJWB > FN� 	*TBBDTPO
� BKÖėOBJS F $S  BKÖėOBJS FWB $T β� BKÖėOėO OBJWB ν BKÖėOBJS FWB 7 ���C
EĲŜBŊBŇ > Σ EĲŜBŊB .2 NĲŜBŊBŇ .3� CIĲŜBŊBŇ 	 
 +2 t NBNB CIėŜBŊF > $ ν ,3� TBNBCIėŜBŊF
+1,2,4 TBNBCIėŜJŊF +2 TBNB � ŜBĸF ,1 ���DE PN� $ ���D BKÖėOBN > β� BKÖėOėZė  #ed BKÖėOėN
.1.2 TVKÖėOBN .3 WJKÖėOBN 7 t ėUNBOBĸ DBJWB > ν ėUNBOBŔĸ DBJWB 7� ėUNBOBT UBJĸ DB β ėUNBT
UBJĸ DB ,1 ���E  CIėŜBŊF > ν� β  CIėŜJŊF +2.3 ���B  TėSBŇ > Σ  TėSB $ t ZBUIė > $ ν� UBUIė β
t LŜĨSėO > FN�� LŜĨSBŇ $� TBSQJŔ #ed TėSQBŔ 	 
 " TBSQBŔ . Tė � .3 TBSWB 7� TėSėO +,1,2 LŜĨSėU
,3,4 ���C NBUIBOėU TėSBN VEEIŌUBN > FN� 	(PPEBMM
� ZBUOėU TėSBŇ WZBLUĨLŌUBŇ $ 	VON�
� ZBU
UBU TėSBŇ TBNVEEIŌUBN ν ZBU UB TėSBŇ TBNVEEIŌUBŇ " ZBTNėU TėSBŇ TBNVEEIŌUBN .3� NBUIBOėU
TėSBN VUUIJUBN β NBUIBOėU TėSBN VŇUIJUBŇ ,1 ���D  QSBTėEFOB >Σ   � � EFOB ,1 ���E UBUIė
UBOUSėOUBSėO NBZė > β UBUIė UBOUSėOUBSėUNBOė +,2 UBUIė UBOUSėOUBSė NBZė ,1� ZBUIė UBOUSėOUBSėO
NBZė $� WJEIJWBU UBO NBZėLŌUBN ν WBEIJWBU UBO NBZė LŌUBN " WJEIJWBU � � Zė LŌUBN .3 ���B
FLBŇ >Σ EBNBHFE .3 t TVWJTUėSBJS >β TVWJTUėSBJ $� TBWJTUėSBN ν TVWJTUėSBŇ.3 TVWJTUėSBN7 ���C
VLUBŇ >Σ PN� $ ZVLUBŇ .3 t TJEEIBJŔ > $� TJEEIBJ #ed TJEEIZBJ ".1.27 TJEEIBV .3� TJEEIJŔ
β TJEEIJ +2,4

ac t QŌUIBL QŌUIBL > $ β .3� QSBWBSUBUF #ed".1.27 ���D BWBSUNB  > FN�� ėWBSUNB 
$� BEIBSNB  ν ėWBLUB  .3 BEIBNB  7� BWZBLUB  β t  TBŇTUIJUBJS > Σ  TBTUIJUBJ $S   TBŇTUIJUBJ
" t NĲłIBJŔ > Σ NĲSEEIOJ .3 NĲłIBJ 7 NVłIBJ � ,1 ���E TBSWBŇ UBE > $ν TBSWF UBE .1
TBSWBŇ UB� 	 
 .2 TBSWBO OBE 	 
 .3 TBŇSWBŇ UBD 	 
 7� TBSWBUSB β t�WZėLVMĨLŌUBN > Σ Zė � � �
UBN .3 ZBLBMĨLŌUBN 7
���D OJIB<$ �r>Uė ���C NBUIB<" ��v>OėU ���D HVSV<.3 ���v>QSBTėEFOB ���B TVWJTUė<$ �v>SBJS
���DNĲłIBJ<,1 �v>Ŕ ���DNĲłIBJ<.2 ��v>Ŕ
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���B KÖėUWė > Σ KÖėUWZB $ t DB TBSWBĸėTUSėŊJ > $S  DB TBSWBTBTUSėŊJ $T � ν SWėŊJ OUWė DB TBŜB ĸėTUSėŊJ
	 
 "� TBSWėŊJ ĸėTUSėŊJ β TBSWėŊJ +1 TBSWėŊJ ĸBTUSJėŊJ ,2

ac ���C CISėOUWė > Σ CISėOUZė .37 +,2
CISėUZė ,1 t QŌUIWĨŇ >Σ QJUIWĨ $ ���DNVIZBOUJ >Σ HVIZBŇ WJ  .3 NVKZBŇUJ ,1 t  NėSHFŜV > $
β�  NėSHF DB ν  NėSHBO 	 
 DB .3 ���E  SBĸNBV >Σ  SBĸNJS .3 t NŌHė ZBUIė > FN� NŌHB ZBUIė $�
HŌIė ZBUIė "7 HSBIė ZBUIė #ed.1 HSJIė.2 ZBUIė NŌHė.3� NŌHP ZBUIėβ ���B TJEEIBHVSV  > $US
	DPOUSBNFUSVN
� TJEEIJŇ HVSP$� HVSPŔ TJEEIB  ν HVSP TJEEIB .2 TJEEIė HVSP.3� TJEEIJŇ HVSV 
β t  NVLIėM MBCEIWė > #ed.2�  NVLIė MVCEIWė $S   NVLIė MĲCEIWė $T   NVLIėM MBCEIė ".3
 NVLIė MBCEIė 7�  NVLIėM MBCEIBŇ β  NVLIėMBCEIBŇ +2  NVLIėM MBWBŇ ,1 ���C TPQėZBŇ >Σ
TPQėZB7 ���D UBOUSėŊėŇ UFOB >$β�NBOUSėŊėNFWBν UBOUSėŊėN FWB.3 ���E WBEėNZ >Σ WBEėN"
����B TėSėŊJ >Σ EIėSėŊJ #ed.3 ����C TėEIZėOJ > $ ν TBKZėOJ .3� TBUZėOJ $US β ����D LBUIBZėNJ >
Σ� LBUIėZBNJ $T t TBNėTFOB > Σ� NBIėTFOB .3 ����E QBSJQėŘZėOVQĲSWBĸBŔ > $ β� QBSJQėŘZė OB
QĲSWBEIĨŔ #ed.1 QBSJQėŘZė OB QĲSWBĸBŔ ".2 QSBUJQėEZėOVQĲSWBĸBŔ .3 QBSJQėŘZėOVQĲSWBZBŔ 7
����B ĸBSĨSBŇ > $ ν ĸBSĨSB .3� ĸBSĨSFβ t�NBEIZBNėSĲQBŇ >$.2 7� PN�"NBEIZBNBŇ SĲQBŇ#ed
NBEIZBNėSĲQB  .3 β ����C DBOESBŇ TĲSZBŇ UBUIėOBMBN > $� DBOESBTĲSZBUBUIėOBMBŔ #ed DBO�
ESBTĲSZBT UBUIėOBMBŔ ".2 DBOESBTĲSZBV UBUIėOJMBŔ .3 DBOESPŔ TĲSZBT UBUIėOBMBŔ 7� DBOESBTĲSZB
UBUIėOJMBNβ DB � TĲSZB UBUIėOJMBN,1 DBOESBTĲSZBT UBUIėOJMBN,3

pc ����DCJOEVŇ >$.3� CJOEVĸ
ν CJOEV " 7� WJŜŊVŇ β WJUUBŇ ,4

ac ����E DJUUBŇ DB >Σ� 	 
 " t QSBLŌUJŇ > FN�� QSBLŌUJSΣ QSBLŌUJ
.2 t HVŊBN > $ β� HVŊėŔ ν ����B NBIėNVESėŇ NBIėCBOEIBŇ > FN�� NBIėCBOEIBŇ NBNVESė
$S  NBIėCBOEIBŇ NBIėNVESė $T � NBIėNVESė NBIėCBOEIP ν NBIėNVESė NBIėOZėTB CBOEIP
7� NBIėNVESėNBIėCBOEIBŇ β NBIėNVESė CBOEIBŇ +1ac ����C WFEIBN > $ β CBOEIBN +2�
NBIBE #ed NBIėE ".2 NBIBN .3 NBIė  7 t BCIZėTB > Σ�  OZėTBTZB 7 t  TėEIBLBV > $�  TėE�
IBLBN ν  TėEIBLBJŔ .3 β ����D BWBTUIėN BNŌUBŇ > $ β� BWBTUIė DėNŌUBŇ ν t LėMBN >Σ� LėMB $S

����E ėOBOEBŇ > $ β� ėOBOEP ν ����B  PEBZBŇ > $ β�  PEBZB #ed  PEBZP ".27  PEBZė .3 t
 TJEEIJŇ > $ β 7�  TJEEIB #ed  TJEEIJS ".3  TJEEIJ .2 ����C  QBSJLŜBZBN > $ β  QBSĨLŜBZBN
+2� QBSJLŜBZBŔ ν ����D  ėCIJMėQBŇ DB > DPOK� 	*TBBDTPO
�  ėCIJMėTBŇ DB $�  ėCIJMėŜBĸ DB ν  ėCIJMėŜBO
DB 7�  ėCIJEIėOPLUBŇ β  ėCIJOPEIėLUBŇ ,4

ac ����E  OJSWėŊB  >Σ�  OJSWėĸB  ,1 t  HPDBSBN > $�
 HPDBSėŔ ".2 HPDBSBŔ #ed.37�  LIFDBSBN β

���B MB<,4 �r>CEIWė ����B ĸB<,2 �r>SĨSF ����C TėEIZėOJ <+2 �v> WJWJEIėOJ ���� XJUI UIJT UIF
DBUBMPHVF JODJQJU FOET JO .1 ����B <,3 �C> ĸBSĨSBŇ ����C UBUIė<$ �r>OBMBN ����B <#ed Q� ���>
NBIP  ����D  NVESėCIJ<+1 �v>MėŜBŇ
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����B WJTUBSFŊB > $.3 β WJTUBSF �,4� WJTUėSFŊB ν t TBNėLIZėUVŇ > FN�� TBNėLIZėUBŇΣ TBNėLIZėIJ
+2 TBNėŜZėUBŇ ,4

ac ����C KIBŘJUZ BUSB > $� IŌEJ EIZėUVŇ ν� SVDJŇ UBUSB β ����ENėIėUNZBN >
#ed"� NBIėUNZBN $� NBIėUNZBŇ .2.37� NBIėUNZė +1 NBIėUNė +2,1,2,3 NėIėUNė ,4 t
VDZBUF > $ 	DPOUSB NFUSVN
� QSPDZBUF ν TĲDZBUF .3 β t�NBZė > Σ� EBZė #ed ����B BTUJ NFSVŔ ĸBSĨSF
DB > $� BTUJNFSV ĸBSĨSF DB #ed BTUIJNFSVĸ ĸBSĨSF DB "7 BTUJ NFSVĸ ĸBSĨSF DB .2 BTNJ NFSVĸ ĸBSĨSF DB
.3� BTUIJNFSVĸBSĨSFŜV β BTUIJNFSVĸBSĨSBTZB ,4

ac ����C TBQUB  > $ ν TBSWB  .3 β TBWB  ,1
pc

TBWė  ,1
ac t  TBNBOWJUBŔ>Σ  TBNėOWJUBŔ 7 ����D  ZVLUBŔ >Σ  ZVLUBŔT .2 ����E TBDB >Σ� TB DB 

#ed TBSWB  +2ac t  CIĲNJLBŔ > ν  CIĲNJLėŔ.3�β  CIĲNJLB ,3
ac�  CIBVNJLBŔ$ ����B TėHBSėŔ >

Σ TėHBSė +1,3 t UBUSB >Σ UPUSB " UėUSB .2 ����C LŜFUSėŊJ LŜFUSB  >Σ� LŜBUSėŊJ LŜBUSB  ,1 ����D
DIBOEPIėŔ > FN�� DIBOEPIė $� TBŇCIFEėŔ ν β TBŇCIFEė .3,1

ac t�QVŊZB  >Σ� QVĸZB  ,1 TBSWB 
,3 t� UĨSUIėOJ > $ β .3�  UĨSUIėOėŇ #ed.2  UĨSUEIėŊėŇ 	 
 "7 ����E QĨŘIėOJ QĨŘIBEFWBUėŔ > .3

β 	DPOUSB NFUSVN
� QĨŘIėOJ QĨŘIBEFWBUė $� QĨŘIėŔ QĨŘIėEJEFWBUėŔ #ed.27 QĨŘIėŔ QĨŘIėEIJEFWBUėŔ "
����B OBLŜBUSėŊJ >Σ� OB LŜFUSėŊJ ,3 t�HSBIėŔ >Σ� HŌIBT .2 HSBIė ,3

ac ����C ŌŜBZP >Σ� ŌŜBZPS #ed
SJŜBZP .2 ����D  LBSUėSBV >Σ LBUUėSBV ,1 ����E ĸBĸJ  >Σ ĸBĸĨ #ed t  CIėTLBSBV >Σ  UėTLBSBV $
����B OBCIP > Σ OBCIBV + t�WBIOJĸ > Σ WBIOBĸ $T ����C WBTVNBUĨ > Σ WBTVNBUJ $� CIĲNJNBUJT
.3 NBTVNBUĨ +1+2ac ����D TBLBMP >Σ TBLBSP ,3,4 t OJŜLBMP >Σ� OJĸDBMP +1ac OJŔLBSP ,3 OJŜLBSP
,4 t WJŜŊVS > $� WJŜŊVŔ #ed WJŜŊV "7 WJĸWB  .2,2,3,4 EFWBŔ .3 WJĸWBŔ + WJĸWBŇ ,1 ����E
 OėUIBŔ >Σ  OėUIB $ac  OėEIBŔ "�  OėUIBŇ ,3 t QSBKėQBUJŔ >Σ QSBKBQBUJ $ ����B USBJMPLZF > #ed

.3 +2, USBJMPLZB $ ".27 +1 t UBUUWėOJ > $ ν� OJUZėOJ β ����C TBSWėŊJ > Σ TBSWė 7 TBSWėOJ ,1

����D ĸBSĨSF > Σ ĸėSĨSF ,4
ac ����E OB TBOUZ BOZBUSB UėOJ > $ β ".2

pc WBTBOUZ BOZBLŌUėOJ #ed QOB
TBOUZ BOZBUSB UėOJ .2

ac OB TBUZ ėOZBUSB UėOJ .3 WBTBOUZ BOZBUSB UėOJ 7
����BC DG� ĨJWBTBıIJUĤ ���BC� EFIF �TNJO WBSUBUF NFSVŔ TBQUBEWĨQBTBNBOWJUBŔ ] ����BC DG� ĨJWBTBıIJUĤ
���DE� TBSJUBŔ TėHBSėT UBUSB LŜFUSėŊJ LŜFUSBQėMBLėŔ ]] ����DE DG� ĨJWBTBıIJUĤ ���DE� QVŊZBUĨSUIėŊJ
QĨŘIėOJ WBSUBOUF QĨŘIBEFWBUėŔ ]] ����BC DG� ĨJWBTBıIJUĤ ���BC� ŌŜBZP NVOBZBŔ TBSWF OBLŜBUSėŊJ HSBIėT
UBUIė ] ����DE � ĨJWBTBıIJUĤ ���BC� TŌŜŘJTBŇIėSBLBSUėSBV CISBNBOUBV ĸBĸJCIėTLBSBV ] ����BC DG�
ĨJWBTBıIJUĤ ���DE� OBCIP WėZVĸ DB WBIOJĸ DB KBMBŇ QŌUIWĨ UBUIBJWB DB ]] ����BC DG� ĨJWBTBıIJUĤ ���BC�
USBJMPLZF ZėOJ CIĲUėOJ UėOJ TBSWėŊJ EFIBUBŔ ]
����E V<,1 �r>DZBUF ����B <.3 ���r> BTUJ ����C  EWĨQB<$ �v>TBNBOWJUBŔ ����DE  LBSUėSBV <"��>
CISBNBOUBV ����B Wė<.2 ��r>ZVĸ ����D <,4 �v> TBLBMP ����C UėOJ <$ �r> TBSWėŊJ
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�¸ȨϡȤÀԧ ÆȰ½ ȭ·Ȫ ÆǋǆӴ¾ǋΠȨȪ Ԫ¿Ȱ ½Ãȭµ |mppm
¿ȭ ¸жȤ ÉȤǆ¹¹Ȩ ¾Οȵ Ãȥ¿ �ÃϿȨ ¾ÇȤ¼ÁȤȪ l
ÆǋǆӴϡȤÀȭ́ Æ ȰǆÃČ¿ ¾ ǇǆɫϡȤÀȰ œǆϿ µȭ mpqm

����BNBIėQVŊZėOVCIėHFOB > FN�� NBIėQVŊZBOVCIėHFOB $� �NBIėUNBQVŊZBCIėHZFOB $US� NBIBUė
QVŊZBCIėHFOB ν NBIBUė QVŊZBCIPHFOB .3� NBIBUė QVŊZBCIėHZFOB β ����C NėOVŜZBŇ > Σ�
NėOVŜBŇ $S.3 NėOVŜB $T t MBCIZBUF LIBMV > FN�� MBCIZė OV LIBMV $� LIBMV MBCIZBUF ν� KBONB
MBCIZBUF β ����D QSBUJŜŘIJUP > ν $US QSBUJŜŘIJUBŇ .3 $ β t HVSPS > Σ� HVSV  $S

pc t WėLZF > ν
WBLZF $� WėLZBŇ β ����E HBUJN FLėŇ > $� HBUJŔ Lė Lė ν HBUJŇ LėŇ LėŇ .3 HBUJŇ LP Wė 7
β LėŇ LėŇ ,4

ac ����B QBSĨLŜZB > ν QBSJLŜZB .2 $� QBSĨLŜB β t TBEHVSPŔ > Σ TBEHVSP $S
ac

TBŇHVSPŔ ,1 TBEHVSPS ,4
ac t QėEF > $ ν QėEBV .3� QėEBŇ β WėLZBŇ ,4

ac ����C QSBŊBUBŇ >Σ�
QSBŊBNBŇ .3 ����D TBŇTėSB  >Σ TBTėSB  ,1 t  EVŔLIėOJ >Σ  EVŔLIZėOJ ,4

ac ����E WJMĨZBOUF >
Σ WĨMBZBŇUF ,1� WJOBĸZBOUJ .3 t NBIėOUJ > Σ� NBIėOJ 7 �� DPM� JUZ BNŌUBTJEEIBV ĸBSĨSBWJWFLBŔ >
$ ν JUZ BNŌUB ĸBSĨSBWJWFLBŔ .3 JUZ BNŌUBTJEEIJWJWFLBŔ 7� JUZ BNŌUBTJEEIBV LėZBWJWFLBŔ β ���7
QSBFNJUUJU ĸSĨLVNėSBHVSBWF OBNBŔ ]] ���BNFSVŇ >Σ NFSV$,3 t�TBŇWFŜŘZB >Σ TB�WFŜŘZB ,1 ���C
WZBWBIėSBŔ QSBWBSUBUF >Σ WZBWBIBSBŔ QSBWBSUBUF $T � WZBWBIėSBŇ QSBWBSUJUBN .3 ���DNBEIZFUZ >
Σ� NBEIZF UW $ #ed" NBEIZFUZ BUSB ,4

ac t BOVQBNP >Σ� BOVQBNBV .3 BO�QBNP ,1 BOVQBNė
,3 BOVQBNF ,4

ac t NėSHP >Σ� NėSHBV ,1 ���ENFSVŇ >Σ NFSV .2+1,37 t TBŇWFEIZB > ,3,4�
TBŇWFŜŘZB Σ t UJŜŘIBUJ > Σ� UJŜŘIBUBŔ .3 ���B UBUSB > Σ� BUSB .3 t EWėSB  > $ β .37� EWėSBŇ
#ed".2 t QVŊZBN >Σ QVŊZBŇN " ���C VQBSZBEIP  > $ #ed" VQBSZėEIP .27 VQB � EIP  .3�
TVQBSWėEIP  β t  WJCIėHBUBŔ > Σ  WJCIBHBUBŔ $S ���D  EWėSBTZB > Σ  EWBSBTZB $ t TBŇCIFEBŔ >
$ β .3 TBŇCIFEėU ν ���E TŌŜŘJ  >Σ � � " TŌ�Ř� ,1 t  NŌUZWPŔ TWBZBŇ CIBWFU > DPSS�  NŌUZWPŔ
TWBZB CIBWFU $�  NŌUZVEWBZBŇ CIBWFU ν  EWBZBN JEBŇ CIBWFU 7�  NŌUZPĸ DB TBŇCIBWFU β  NŌUZPĸ
DB TBŇCIBWF +1 ���B ZF EIBOZė > $ β ZF OBOZė +1 ZF OZFOB +2pc ZF OBOZP +2ac ZF EIBOZB  ,3,4�
KėOBOUJ ν KėUBOUJ 7 t NBSUZF > $� NėSUZF $S

ac� NBSUėŔ #ed NBSUZėŔ ".27,1,3,4 NBSUZBŔ .3
NBSUZė +,2 ���CNBIėCBMėŔ > $ β� NBIėĸSBZėŔ ν NBIėĸSBZBŔ 7 NBIPZBĸėŔ .3 ���D  EWėSFŊB >
Σ  EWėy #ed t TBŇWJĸZB > $ β TBŇWĨSĸZB ,1

ac� TBŇWFĸZB ν UėŇ WFŜŘZB .3 ���E WSBKBOUJ > Σ
WSBKBOUF $S t UF > $ β� DB ν
���BC� ĨJWBTBıIJUĤ ���DE� NFSVŇ TBŇWFŜŘZB TBSWBUSB WZBWBIėSBŔ QSBWBSUBUF ]]
����BNBIė<+2 �r>QVŊZB  ����D QSBUJŜŘIJ<,2 �v>UP ����E WJMĨ<,1 �v>ZBOUF ���B <,3 �B> NFSVŇ
���E TBŇ<$ �v>WJĸZB
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�ÅȤ ·ȭÃȥ ¾ÇȤǆÃϞȤ ·ȭÃȤ¹Ȥ¾ǆº ȓÁ�½Ȥ l
ÆÃȵÅȤȰ ¹¹ȥ ŊȨɫȤ �ÉȤ¹ԧ È¿Ȱ¦Àȥ mprm
ÆǋǆӴϡȤÀȭ ǆԚµȤӡȤԧȤȪ ÆÃȤ � · ȭӜȨ ¾ÇȤ¼ÁȤȪ l
Æ¦ÁȨ ǆ¹ӭÁȨ ¹Ȥ¶Ȩ ¾ ǇǆɫϡȤÀȭ ӜÃǆԚµȪ mpsm
�Ã¸ǉµȥº·Ȱ ¦ȭ ǆ«˶ÄȤ¹Ȱ « ¾ÇȤº¶¾ |l
¦ȭ ǆ«ϡ·ǆϿ �¸ȤÀȤȰ Æ ǇÅ ǇҠȤȰ « ÆÀԪµȥ¾ |mptm
¹ȤǆҠ ¾µȤϿÀȭ ½ ȭ·Ȩ ǆ¹Ο Ȯ¦Ȥ ÉȤ¹«È ǇÅȤ¾ |l
�¹Ȥ¾ȤǆŔΟ µΑȤǆ¹ ÃÆǆϿ ¹ǋ¦ÁȭÃÀȭ mpum
¨ʾȤ¿¾ Ǉ¹¿Ȩ¾ �ϩȭ ÃÇΟȭ¦Ȥ Æ Ǉ§ȤǆйµȤ l
�ÆȤȰ µ Ǉ Æ Ȱ̈ ¾ ȭ ԞȤΤȤ ¸жȤ ¿ȤǆϿ ºÀȤȰ ¨ǆµ¾ |mpvm

�Ο¾ǋµǆÆύȩ ¾ϩ¾Ȥ¿ȤȪ ÆȤ¾ȤжǆÃÃȭ¦Ȫm
���B FŜė >Σ� FŜėŇ #ed+1 ���CEVSMBCIė >Σ EĲSMBCIė ,3 ���E BKÖėOBTZB > .3� WJKÖėOBTZB $$US β
ν 	 
KÖėOBTZB " ��� USBOTNJUUFE BûFS ��� #ed".27 ���BC OPU USBOTNJUUFE JO.3 ���B  EWėSF > $�
 EWėSė  #ed  EWėSB  ".27 β t TUIJUėĸ > FN��  TUIJUėT #ed".27 TUIJUė $ β t DėTZėŔ > $S β� DBTZėŔ
$T � UBTZėŔ #ed".27 ���C TBSWė EFWZP > ,3,4� TBSWBEFWZP $ ".2 ,1,2 TBSQBEFWZP #ed TBSWė
EFWZF 7 TBSWBEFWP + t  CBMėŔ > $S #ed".27 β�  MėCBŔ $T ���DE USBOTNJUUFE BûFS ��� .3 ���D
TBLBMP >Σ� TB LėMP $ ���ENVLUJ  >Σ NV � " t  EWėSF WZBWBTUIJUBŔ > $ ν  EWėSF IZ BWBTUIJUBŔ 7�
 EWėSFŜW BWBTUIJUBŔ β ���B BWBEIĲUĨ > $S β BWBEIĲUJ  $T � BWBEIĲUB  ν BEIBCIĲUĨ  .3 t�LFDJD >
Σ LFDJ +2,1 ���C DINBĸėOBŇ > Σ 	 
ĸėOBŇ ,1 t DB > $ ν� UV β t  QBUIBN > Σ�  QBEBN 7 ���D
WBEBOUJ >Σ� WBZBOUJ $ WBWBEBOUJ ,1 t ėEIėSėŇ > $� DėEIėSBŇ ν β ���E TVŜVNOėŇ DB TBSBTWBUĨN >
ν TVŜVNOė DB TBSBTWBUĨ .3 β TVTVNOėŇ DB TBSBTWBUĨN $S  TVTVNOėŇ DB TBSBTWBUJ $T ���B OėNOJ
NBUėOUBSF CIFEP > β 	DPOUSB NFUSVN
 OėNOĨ NBUėOUBSF CIFEP ,3� OėNOJ NBUėOUBSF CIFEė $� CIFEP
NBUėOUBSF OėTUJ #ed7 CIFEP NBUėOUBSP OėTUJ ".2 TBTUF NBUėOUBSF CIFEF 	 
 .3 ���C OJUZBJLė >
Σ� OJUZFLė $S  OJUZBLė 	 
 .3 OJUZBJLėŇ 7 t  DBLŜVŜėN > $ ν  DBLŜVŜBŔ .3�  DBLŜVŜė β  DB �
Ŝė ,1 ���D FOėN ėĸSJUZB > $ ν FUėN ėĸSJUZB .3� FUėO ėĸSJUZB β FUFOėĸSJUZB +2 FUėO OėĸŌUZB ,3

���E WBTBOUJ OŌLBMFWBSF > β� WBTBOUJ OĲLBMFWBSF $� WBTBOUZ BUSB LBMFWBSF ν SBTBŇ TĲUSB LBMFWBSF 	 

.3 ���B  ZBNVOBZPS >Σ  KBNVOBZPS $ ���C WBIBUZ FLė >Σ� WBIBOUZ FLė #ed NBOBTZ BJLB  .3 t
TVLIėOWJUė >Σ�  TVLIėOWJUBŔ.3 ���D ėTėŇ UV > $� ZP HBťHė  ν ZBNVOė .3 ZP HBťHėŇ7� BTZėŇ
DB β t TOėUWė > Σ� TOėUWėUWė $S  KÖėUWė " ���E EIBOZė > $ .3 β EIėOZė +1� EIBOZP #ed".2
EIėOZP 7 t ZėOUJ > $.3 β ZėUJ +1 #ed".2 ZBUJ 7 ��� BûFS UIJT.3 BEET ����DE� FWBONVLUJQBNBV
LIZėUBV TĲSZBDBOESBNBTBV UBUIė �� DPM� JUZ BNŌUBTJEEIBV NBEIZBNėZėŔ TėNėOZBWJWFLBŔ > $S β
ĨUZ BNŌUBTJEEIBV NBEIZBNėZėŔ TėNėOZBŔ $T  JUZ BNŌUBTJEEIBV NBEIZBNėZė TėNėOZBWJWFLBŔ ]] ]]
,3� JUZ BNŌUBTJEEIBV NBEIZBNėTėNėOZBWJWFLBŔ ν JUJ TėNėOZBWJWFLBŔ .3

���DE � :PHBħJLIPQBOJŏBE ����BC� LFDJE WBEBOUJ DėEIėSBŇ TVŜVNOė DB TBSBTWBUĨ ] ��� o �BC DG�
%BUUĤUSFZBZPHBħĤTUSB ���DE� NBIėQBUIBŇ ĸNBĸėOBŇ DB TVŜVNOėQZ FLBN FWB IJ ] ��� o �BC DG�
)BńIBQSBEĕQJLĤ ���� TVŜVNOė ĸĲOZBQBEBWĨ CSBINBSBOEISBŇ NBIėQBUIBŔ ] ĸNBĸėOBŇ ĸėNCIBWĨ NBE�
IZBNėSHBĸ DFUZ FLBWėDBLėŔ ]] ���BC DG� %BUUĤUSFZBZPHBħĤTUSB ���BC� OėNOėŇ NBUėOUBSF CIFEBŔ QIBMF
CIFEP OB WJEZBUF ] ��� RVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v�
-BIPSF ��r
� HBťHėZBNVOBZPS NBEIZF WBIBUZ FLė TBSBTWBUĨ ] ėTėŇ UV TBŇHBNF TOėUWė EIBOZė ZėOUV
	ZĤOUJ #PNCBZ -BIPSF
 QBSėŇ HBUJN ]]
���B TŌ<+1 �r>ŜŘJ  ���E WZBWB<$ �r>TUIJUBŔ ���B <,4 �r> BWBEIĲUĨ  ���C ĸNB<" ��>ĸėOBŇ ���C
 DBLŜV<,1 �r>ŜėN ���D <.2 ��v> FOėN ���B <#ed Q� ���> HBťHė  ���C FLė <+2 �v> TVLIė 



"NęUBTJEEIJĮ ��

<�� DBOESBWJWFLBĮ>

¾ȭȚȢ ȭʾ ǆԚµӡКȨ ǆϡÀӴ¦Á¿Ȥ ¿ ǇµȪ l
�Çْ¹ÄȰ µ ǇÅȤÀȤ½ȤȰ Æ Ǉ̧ Ȥ Ȱ ÃÅ �Ο¸Ȩ¾ Ǉ§Ȫ mqom
µµȨ y¾ǋµȰ ǆϡ¸Ȥ½ǉµȰ ÉȤµӜȰ µȤǆΑ¦Ȯ¹ �ÀȮȪ l
�²Ȥ¾Ȥ¨ȵ́ º ǇӶ¶ �¾ ȭǆµ ¾ДȤǆ¦¹ȥÁ¾ |mqpm
º ǇӿȤǆµ Æ¦ÁȰ ·ȭÇȰ Æǉʊ¹Ȥ²ȥº¶Ȥ¨µ¾ |l
�Å «КԪțºȨ ǆÇ ÃȤ¾¾Ȥ¨ȵ ӜÃǆԚµȪ mqqm
�ºÀȪ ¦ǇДÃǋДȤ½Ȩ ÇÅȤ �¦ْÅµ¾ü²ÁȪ l
¾ϩ¾Ȥ¾ϩ¾Ȥ¨ȵ́ ÆǋӶ¶~ ¿Ȥǆµ «К¾ȤȪ mqrm

���7 QSBFNJUUJU ĸSĨHVSBWF OBNBŔ ]] ���B  ĸŌťHF > ν  ĸSJŇHF 	 
.37�  ĸŌťHP$S   ĸŌťHB $T �  NBEIZF
β t TUIJUBĸ > Σ� TUIJUB $� TUIJUP ,3,4 t DBOESP > $ ν DBOESB  #ed β ���C  ZVUBŔ > $ β� TUIJUBŔ ν
 OWJUBŔ.3 ���D UVŜėSėCIėŇ >Σ� UVŜėSėCIBŇ.3 +1+2ac, ���E WBSŜBUZ >Σ WBSŜBOZ7 ���B �NŌUBŇ >
Σ� �NŌUB  " t EWJEIėCIĲUBŇ >Σ� EWJEIėONBUBŇ 7 ���C UėUUWJLBJS > $T  UėUUWJLBJ $S � TėUUWJLBJS ν
TėŇUSJLBJS 7� UėOUSJLBJS β UėOUUWJLBJS ,3

pc ���D Jłė  >Σ� QėQB  .3 Ĩłė  ,3 t QVŜŘZBSUIBN > $ β�
UBU TBSWBŇ ν ���E FUJ > $� ZėUJ ν� Tė UV +,2

ac,4
ac TFOUJ ,1 TFUJ ,2

pc,3,4
pc t NBOEėLJOĨ  > Σ

NBOEBLJOĨ  $S � NBOEėLJOĨŇ,3 ���BEFIBŇ >Σ EBIBŇ$T ���C TĲLŜNBOėłĨ  > $S  TVLŜNBOėłĨ 
$T � TĲLŜNBŇ OėłĨ  #ed" TĲLŜNBOėłZB .2 TĲLŜNBOėłJ 	 
 .3 TĲLŜNBŇ OėEIJ  7� TĲLŜNBOėłZė
β TĲLŜNBOėłZėŇ +2 TVŜNBOėłZė ,3 t  QBUIėHBUBN > $T #ed.2 QBUIėHBUėN $S � ZBUIėHBUBN
".3  QBZPHBUBN 7� QBUIėĸSJUBN β ZBUIėĸSJUBN + ZBUIėNŌUBN ,3 QBUIėTŌUBN ,4 ���D FŜB > $
β .3� FLB  #ed".27 t  TWBSĲQP > Σ  TWBSVQP $T ���E WėNB  > Σ WėNė $S  WėNB � +1 ���B
BQBSBŔ > $ #ed.2.37� BQBSBŇ " β BQBSB  ,1 t LVOEBWŌOEėCIP > $� LVOEBWŌUUėCIP #ed" LVO�
EBWŌOUėCIP.2 LBOEBCŌOEėCIP 	 
.3 LVOEBWŌUUPCIP7� LVOEBDBOESėCIBŇβ LVŊłBDBOESėCIBŇ
,3

pc LVŊłBDBOESė ,3
ac ���C IBSŜė  >Σ� IBŜė  $S,1 IBSŜB  	 
 .3 t  NBŊłBMBŔ > $ ν�  NBŊłBMė

β ���D  NBEIZB  >Σ  NBNBEIZB  $S � NBEIZB  #ed NėSHB  .3 t  NėSHFŊB >Σ�  NBSHFŜV $S 
 NėSHFŜV $T +1�  EBŇ ZėUJ .3 ���E TŌŜŘZ  > $US ν� QVŜŘZ  $ β t  BSUIBŇ > Σ�  BUEIĨ 	 
 " t ZėUJ >
Σ� ZėOUJ #ed WėUJ 	 
 .3 t DBOESBNėŔ >Σ� DBOESBNė $ ,3,4

���� (PSBLŏBZPHBħĤTUSB � 	.T ��v
� NFSVĸŌťHF TUIJUF DBOESP EWJSBŜŘBLBMBZė ZVUBŔ ] BIBSOJĸBŇ UVŜėSėC�
IBŇ TVEIėŇ WBSŜBUZ BEIPNVLIBN ]] ��� DG� ĨJWBTBıIJUĤ ���DEFG� NFSVĸŌťHF TVEIėSBĸNJS EWJ�
SBŜŘBLBMBZė ZVUBŔ ] WBSUBUF �IBSOJĸBŇ TP �QJ TVEIėŇ WBSŜBUZ BEIPNVLIBŔ ]] ��� RVPUFE XJUI SFG�
FSFODF 	BNŊUBTJEEIBV
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF MBDVOB
� NFSVĸŌťHF TUIJUBĸ DBO�
ESP EWJSBŜŘBLBMBZėOWJUBŔ ] BIBSOJĸBŇ UW BTėW ėUNB 	UVħWĤSĤUNĤ #PNCBZ
 TVEIė WBSŜBUZ BEIPNVLIBŔ ]]
��� DG� ĨJWBTBıIJUĤ ���� UBUP �NŌUBŇ EWJEIėCIĲUBŇ ZėUJ TĲLŜNBŇ ZBUIė DB WBJ ] JłėNėSHFŊB QVŜŘ�
ZBSUIBŇ ZėUJ NBOEėLJOĨKBMBN ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ����
#PNCBZ ��v� -BIPSF MBDVOB
� UBUP �NŌUBŇ EWJEIėCIĲUBŇ WJKÖėUBWZBŇ WJWFLJCIJŔ ] JłėNėSHFŊB QVŜŘ�
ZBSUIBŇ WJZBONBOEėLJOĨKBMBN ]] ��� DG� ĨJWBTBıIJUĤ ���� QVŜŊėUJ TBLBMBŇ EFIBN JłėNėSHFŊB OJĸDJ�
UBN ] FŜB QĨZĲŜBSBĸNJS IJ WėNBQėSĸWF WZBWBTUIJUBŔ ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJO�
UĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF MBDVOB
� QVŜŊėUJ TBLBMBŇ EFIBŇ TĲLŜNė OėłĨ QBUIėHBUBN
	TēLŏNBOĤĲĕQBUIĤHBUBN #PNCBZ
 ] FŜB DBOESBTWBSĲQP IJ WėNBNėSHF WZBWBTUIJUBŔ ]] ��� DG� ĨJWBTBıIJUĤ
���� BQBSBŔ ĸVEEIBEVHEIėCIP IBŘIėU LBSŜBUJ NBŊłBMėU ] NBEIZBNėSHFŊB TŌŜŘZBSUIBŇNFSBV TBŇZėUJ
DBOESBNėŔ ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF MB�
DVOB
� BQBSBŔ LVOEBWŌOEėCIP IBSŜėLBSŜJUBWJHSBIBŔ 	¡NBĸĲBMBĴ#PNCBZ
 ] NBEIZBNė	PNJUUFE JO#PN�
CBZ
NBEIZBNėSHFŊB TŌŜŘZBSUIBŇ ZėUJ DBOESBNėŔ ]]
���C EWJ<,2 �r>SBŜŘB  ���D BIBSOJ<$ �v>ĸBŇ ���E TV<.3 ���r>EIėŇ ���B EWJEIė<,3 �C>CIĲUBŇ
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�ϫ~ ÃÇǆµ ·Èȭ́ µȥʈ¾ǉْ µȪ ŊȤºǆµȪ l
ӜȤџȨǆµ Æ¦ÁȰ ·ȭÇȰ ¹ȤͲȤ¦ȤÄº¶ȤǆŔµȪ mrpm
ĸÆǆµ «Кǆ¹¿Ȥ �Æ Ȱ ō¾ǆµ ÃȤ¿ Ǉ¾ü²ÁȮȪ l
·Çǆµ Æљ ¸ȤµǉȰӡ Æǉ¿ �Ȫ ÆÃ �ÄÀȥÀ¦ȭ mrqm

�Å Æǉ¿ �Ȫ ºÀȨ ¾ǉْ µ¹ �ÀȤ´ȤȰ ·ǆÈ´ȭ ºǆ¶ l
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�� DPM� JUZ BNŌUBTJEEIBV DBOESBWJWFLBŔ > $ β JUZ BNŌUBTJEEIBV DBOESBWJWFLB ]] � ]] +1� JUJ DBOESB�
WJWFLBŔ ν PN� .3 ���B  TBŇTUIėOF > Σ�  TBŇTėSF .3 ���C UJŜŘIBUJ > $� UJŜŘIBUF ν� UJŜŘIBOUJ β t
 NBŊłBMBŔ > $ β .3 NBŊłBMBN #ed".27 ���D  TBŇQĲSŊP > $ β�  TBŇZVLUP ν ���E EĨQZBNė�
OBŔ TWBSBĸNJCIJŔ > $ β EĨQZBNėOBTWBSBĸNJCIJŔ ,3� EĨQZBNėOBĸ DB SBĸNJCIJŔ ν ���B ĲSEIWBŇ >
Σ VSEWBN $T t EBLŜFŊB > $ β� TBWZFOB ν PN� 7 ���C UĨLŜŊB  > Σ UĨLŜBŊ ,1 t QSBKėQBUJŔ > Σ
QSBKBQBUJŔ $ ���D WZėQOPUJ > Σ WZBQOPUJ $S t�TBLBMBŇ> Σ TBMBŇ ,1

ac ���E OėłZėLėĸB  > $ β
"7 OėłZėLėSB #ed KIėłZėLėĸB  .2 OėłZėLėĸBŇ .3 t  QBUIėĸSJUBŔ > $ ".2 ,� QBUIėTUIJUBŔ #ed
ZBUIėĸSJUBN .3  WBUIėĸSJUBŔ 7� ZBUIėĸSJUBŔ + ���B HSBTBUJ > $ β 	DPOUSB NFUSVN
� HSBTBUF ν t�DBO�
ESB  > Σ DBOEB  ,1 t� OJSZėTBŇ > Σ  OJSZė ,4

ac ���C CISBNBUJ > $ β 	DPOUSB NFUSVN
 CISBNBUJS
,4� CISBNBUF ν t  NBŊłBMBJŔ > $�  NBŊłBMF > ν�  NBŊłBMBN β ���D EBIBUJ > $ β 	DPOUSB NFUSVN
�
EBIBUF ν NBIBUF .3 t TBQUB > $ #ed.2.37� TBSWB  " β t  EIėUĲŇĸ > DPSS��  EIėUVŇĸ Σ  EIėUĲĸ
.2  EIėUVO 7  EIėUVĸ +2 ���E TĲSZBŔ > Σ TĲSZB ,1 t  ĸBSĨSBLF > Σ  ĸBSĨSBLB $T   ĸBSĨSBHF 7
���B FŜB > Σ FŜBŔ #ed t TĲSZBŔ > $.3� TĲSZB  Σ t QBSP NĲSUJS > $ .3 β QBSP NĲSUJ +,4�  TWBSĲQP
IJ #ed".27 ���C OBSėŊėŇ > $ #ed.27 +2, OBSBŊėŇ ".3 +1 ���D WBIBUJ > $ β #ed.3 	DPOUSB
NFUSVN
� WBIBUF ".27 t MBHOBZPHFOB > $ β� WėZVWFHFOB ν ���E TŌŜŘJ  >Σ TŌŜŘJT .27

��� DG� ĨJWBTBıIJUĤ ����BC� NFSVNĲMF TUIJUBŔ TĲSZBŔ LBMėEWėEBĸBTBŇZVUBŔ ] ��� DG� (PSBLŏBZPHBħĤTUSB
�DE��BC 	.T ��r
� NBEIZBNėNĲMB TBNWZėQZB TĲSZBŇ UJŜŘIBUJ EFIJOėN ]] LBMėEWėEBĸBCIJŔ TĲSZP
WBIOJS EBĸBLBMėZVUBŔ ] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ
��v� -BIPSF MBDVOB
� NBEIZBNėNĲMBTBŇTUIėOF UJŜŘIBUJ 	UJŏńBUF #PNCBZ
 TĲSZBNBŊłBMBN ] LBMėEWė�
EBĸBTBŇQĲSŊP EĨQZBNėOBĸ DB SBĸNJCIJŔ ]] ���BC DG� ĨJWBTBıIJUĤ ����DE� EBLŜJŊF QBUIJ SBĸNJCIJS
WBIBUZ ĲSEIWBŇ QSBKėQBUJŔ ]] ���BC RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PN�
CBZ ��v� -BIPSF MBDVOB
� ĲSEIWBŇ WBIBUJ EBLŜFŊB UĨLŜŊBNĲSUJŔ 	UBLŏĸB¡ #PNCBZ
 QSBKėQBUJŔ ] ��� DG�
ĨJWBTBıIJUĤ ����� QĨZĲŜBSBĸNJOJSZėTBŇ EIėUĲŇĸ DB HSBTBUJ EISVWBN ] TBNĨSBNBŊłBMF TĲSZP CISBNBUF
TBSWBWJHSBIF ]] ��� DG� ĨJWBTBıIJUĤ ����� FŜė TĲSZBQBSėNĲSUJŔ OJSWėŊBŇEBLŜJŊF QBUIJ ] WBIBUF MBHOBZP�
HFOB TŌŜŘJTBŇIėSBLėSBLBŔ ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ
��v� -BIPSF MBDVOB
� FŜBŔ 	FŏB #PNCBZ
 TĲSZBQBSP 	TēSZBĴ QBSP #PNCBZ
 NĲSUJS OBHBSĨ 	OBSĤĸĤı #PN�
CBZ
 EBLŜJŊF QBUIJ ] WBIBUF 	WBIBUJ #PNCBZ
 MBHOBZPHFOB TŌŜŘJTBŇIėSBLėSBLBŔ ]]

���DLBMė<$ �r>EWėEBĸB  ���D  TBŇ<,1 �v>QĲSŊP ���E  ėLėĸB<,4 �v>QBUIė  ���D MBHOB<+1 �v>ZPHFOB
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���B EBLŜPUUBSBHBUJŇ > .3� EėLŜėUBSBHBUJŇ $� WėNBEBLŜBHBUJŇ #ed".2 WėNBEBLŜBHBUĨŇ 7�
EBLŜJŊPUUBSBHBUJ +1,1,4 EBLŜJŊPUUBSBHBUJŇ +2 EBLŜJŊPUUBSHBUJŇ ,3 ���C ZBEė NFSVTBNP SBWJŔ >
$ β " ZBEė NFSBV TBNP SBWJ #ed ZBEė NFSBV TBNP SBWJŔ .27 EBZB NFLP ĸBUBĸ ĸBUBN .3 ���D
WJŜVWBŇ UBE > FN�� WJĸVWBO UBŇE $� WJŜVWBOUBŇ #ed"7 +,2 WJŜVWBŇ UBŇ . WJŜVWBU UBŇ ,1,4 WJŜV�
WBO UUBŇ ,3 t WJKėOĨZėU >Σ WJKėOĨZZėU 7 ���E  LėMBŇ LBMFWBSF >Σ�  LėMBŔ LėMF WBSF $�  LėMF LBMFWBSF
7 ���B DB WJŜVWBŇ EFIF > FN�� WJTWBŇ DB TWBEFIF $S  WJĸWBŇ DB TWBEFIF $T � DB WJŜVWBE EFIF β
ν DB WJQVMė EFIBN .3 DB WJŜVWBEB EFIF 7 ���C TėCIZėTB  > $� TWBCIZėTėU ν BCIZėTėU .3� TėC�
IZėTė β TėCIZėTėU ,3 TėCIZėŇTė ,4 t  WĨSZB  > $� LBSNB  ν  � USB  .3� UBUUWB  β t  ĸėMJOBŔ > $ β�
 TBŇTUIJUBŔ ν  TBŇTUIJUėŔ 7 ���D VULSėOUJŇ > $ ν VULSėOUB  .3� VULSėOUJ  β ���E TVLIėU > $�
TVLIBŇΣ t LVSWBOUJ >Σ LVSWBŇ +2ac ���B ŌUVŔ > $� ŌUV  #ed.37 SJUV .2 ZF UV " β t TBOEIZė >
Σ�  TBŇLIZė .3 t EJWėSėUSJ  > #ed".27� EJWėSėUSJŜ $ EJWėSėUSBV .3 β ���C LBMė  > $ β .3� LėMB 
#ed.2 LėMė  " LVMė  7 t  LėŜŘIė  > ν  LėŜŘė .27$�  LėMB β ���D ėEėOBŇ >Σ� ėEBOėĸ $� ėTėOBÖ
.3 t WJTBSHBĸ > $ ν +� WJTBSHBŇ, ���E DB >Σ� UBU #ed7 ��� PN�7 ���B TĲSZBTPNėCIJTBŇCBOEIP >
".2 β� TĲSZBTPNėCIJŔ TBŇCBOEIP $� TĲSZBTPNėCIJTBNCBEEIP #ed TĲSZBOėNJCIJEIėOBOEP .3

���C ZBEė > Σ� ZBUIė .3 ���BC BüFS UIJT .3 BEET 	DG� ���DE
� HSėIZBŔ QVŊZBWBUBŔ LBMF NPLŜėĸ DėO�
UBSBUP CIBWFU ] ���D CėIZF > $� CėIZB  #ed".2 ,3,4

pc CėIZBTŌŜŘJ  ,4
ac CėIZė .3 t UBEė > $

β� UBUIė #ed.2 UBEIė " ���E ZPHP �CIZBOUBSBUP CIBWFU > $S #ed".2� ZPHP BCIZBOUBSBUP $T �
NVLUJĸ DėCIZBOUBSF UBUIė .3� ZPHėCIZėTBWBUP β ��� mSTU MJOF OPU USBOTNJUUFE TFDPOE MJOF USBOT�
NJUUFE CFUXFFO ���BC BOE �DE JO .3 ���B HSBIBŊBŇ > $ #ed".27 β HŌIBŊBŇ +2 HSBIB � ,1 t
UBE > $ #ed".27� UBŇ β UBŇ UBŇ +2pc UB� ,1 t WJKėOĨZėE > β 7 WĨKėOĨZėU $� WJKė #ed".2 ���C
CėIZėCIZBOUBSBUP EISVWBN > $ β� CėIZėCIZBOUBSBUP CIBWFE EISVWBN #ed".2 CėIZėCIZBOUBSBUP
CIBWFU 7
���RVPUFEXJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v���r� -BIPSF MBDVOB
� EBLŜF�
UBSBHBUJŇ UZBLUWė ZBEė NFSVTBNP SBWJŔ ] WJŜVWBŇ UBE WJKėOĨZėU QVŊZBLėMBŇ LBMFWBSF ]] ��� RVPUFE
XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� QQ� �������� #PNCBZ ��r� -BIPSF MBDVOB
� KÖėUWė DB WJŜVWBŇ
EFIF TėCIZėTB	TĤCIZĤTĤ¡ #PNCBZ
WBSUNBĸėMJOBŔ ] VULSėOUJŇ LėMBZPHFOB TVLIBŇ LVSWBOUJ ZPHJOBŔ ]]
���RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF MBDVOB
� ŌUVŔ TBOE�
IZė EJĸP SėUSJŔ LBMė LėŜŘIė 	LĤŏńĤ #PNCBZ
 LŜBŊėEBZBŔ ] ėEėOBŇ DB WJTBSHBĸ DB TBSWBŇ UBU 	UBU PNJUUFE
JO #PNCBZ
 TĲSZBUP CIBWFU ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ��� PNJUUFE�
#PNCBZ ��v� -BIPSF MBDVOB
� TĲSZP IJ OėCIJTBŇCBEEIP CIBWBUJ ZPHBUBŔ ] CėIZF TŌŜŘJT UBEė KÖFZė
ZPHP �CIZBOUBSBUP CIBWFU ]]
���B  HBUJŇ <+2 �v> UZBLUWė ���B <$ �v> KÖėUWė ���D <,3 �B> ėEėOBŇ ���D WJ<,2 �v>TBSHBĸ ���D
<#ed Q� ���> CėIZF ���B HSBIB<,1 �r>ŊBŇ
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<�� WBIOJWJWFLBĮ>

���DCėIZF >Σ� HSėIZBŔ.3 t QVŊZBUBNBŔ >$,3� QVŊZBNBUBŔ #ed".27,4 QVŊZBWBUBŔ.3 QVŊZB
UBUBŔ +1,1

pc,2 QVŊZBUBUB ,1
ac QVŊZBŇ UBUBŔ +2 t�LėMP >Σ� LBMF .3 ���E DėCIZBOUBSF > $ ν ,3�

DėUZBŇUBSBŇ,1 DėCIZBOUBSBŇ,2,4 t CIBWFU > $� UBUIė ν UBEė 7�NBUėβ ����B DBOESBCJŇCBŇ >$
ν DBOESBCJNCB 7� DBOESBŇ DBJWB β t ZBEė >Σ� ZBUIė .3 ����C HŌIŊėUJ > $ β HŌIėUJ +2ac HŌIOėŇ
�,1� HSBTBUF #ed".3 HSBTJUF.27 t DėCISB  > $β� DBOESB  ν t  NBŊłBMėU > $β�  NBŊłBMF #ed.7
 NBŊłBMBN " ����D KėZBUF > Σ� ZėZBUF ,1,4 t ZPHBT > Σ ZPHB $S  ZPHBTB 7 ����E UBTNėE > Σ�
UBTNBJ $ t ZPHP >Σ ZėHP ,1 t CIBŊZBUF > β UBŊZBUF $� MBCIZBUF ν ����B SėIVS > $ β .3� WėZVSėIVS
#ed".27 	VON�
 ����C ĲSEIWBŇ >Σ VSEIWBN $S  VSEIBN $T t WSBKBUJ EFIBUBŔ >Σ� WBIBUJ IFUB
� .3 ����D ZėUJ >Σ KėUJ ,1 ����E UBEė >Σ� OBSB .3 t OŌŊėŇ CIBWFU >Σ OŦŊėŇ CIBWFU + 	VON�
�
CIBWF OŌŊėN 7 ����B TBSWėŊZ > $ β TBWėŊZ +1 TBSWėO ,3� ν TBSWBŊŊ .2 t FWB IJ > Σ FWė IJ $S 
PWė IJ $T t�UBUUWėOJ > Σ UBUZėOJ $T ����C WSBKBOUZ > #ed".2.3 +2� WSBKBOEIZ $� WSBKBUZ +1, 7
t ĲSEIWBŇ > $S ν +2 VSEEIBť $T � ĲSEIWB  +1, t LBMFWBSF > Σ LBMFWB�F ,1

ac ����DE JOTUFBE PG
UIJT MJOF BOE UIF DIBQUFS DPMPQIPO .3 USBOTNJUT� TWBTUIP ZėWBE BZB WBIOJT UėWBU QSėŊĨ OJSėNBZ�
	DG� ���DE
 ����D FUBV > $ β� FWBŇ #ed7 FWB ".2 t NVLUJ  > β #ed".27� NVLUJŔ $ t  QSBEBV >
$S #ed".2  QSBEė 7  QVEBV $T � β  QBEBV ,1 t�LIZėUBV > $ #ed".27 β LIZė � ,1 ����E
TĲSZė  > $ ".2 +2pc,4� TĲSZB  #ed7 +1+2ac,1,2,3 t  DBOESBNBTBV > $ #ed".27 β  DBOEBNBTBV
,1 t UBEė > $ #ed".2 UBUIė 7� TBEė β �� DPM� JUZ BNŌUBTJEEIBV TĲSZBWJWFLBŔ > β� JUZ BNŌUBTJEEIBV
TĲSZėEJWJWFLBŔ $� JUJ DBOESBTĲSZBWJWFLBŔ #ed".2 PN� .3 JUJ TĲSZBWJWFLBŔ 7

��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF MBDVOB
� HSBIBŊBŇ
UBE WJKėOĨZėE 	WJKĤOĕZĤ #PNCBZ
 CėIZėCIZBOUBSBUP EISVWBN ] CėIZF 	WBTF 	 
 #PNCBZ
 QVŊZBUBNBŔ
LėMP ZVLUJĸ 	NVLUJħ #PNCBZ
 DėCIZBOUBSF CIBWFU ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJO�
UĤNBĸJ 	Q� ���� #PNCBZ ��r� -BIPSF MBDVOB
� DBOESBCJNCBŇ 	¡CJNCB #PNCBZ
 ZBEė TĲSZP HŌIŊėUJ
DBOESBNBŊłBMF ] BOZPOZBŇ KėZBUF ZPHBT UBTNėE ZPHP IJ MBCIZBUF ]] ���� RVPUFE XJUI SFGFSFODF 	TFF
���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF MBDVOB
� TĲSZP WBIOJS ZBEė EBJWėE ĲSEIWBŇ WBIBUJ
EFIJOėN ] BEIBĸ DBOESėNŌUBŇ ZėUJ UBEė NŌUZVS OŌŊėŇ CIBWFU ]] ���� RVPUFE XJUI SFGFSFODF 	TFF
���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF MBDVOB
� TBSWėŊZ FWB IJ UBUUWėOJ WSBKBOUZ 	QSBKBOUZ
#PNCBZ
 ĲSEIWBŇ LBMFWBSF ] FUBV NVLUJQSBEBV 	NVLUJıQSBEBV #PNCBZ
 LIZėUBV TĲSZėDBOESBNBTBV
TBEė ]]
����B ZBEė <$ �r> TĲSZP ����D <,4 �r> BEIBĸ
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<�� TďNďOZBWďZVWJWFLBĮ>
���B LBMėCIJS >Σ LėMBCIJS $S

pc LėCIJS $S
ac t ZVLUBŔ > ν� ZVLUBŇ$β ���C  NBŊłBMB >Σ  NBŊłB

� 7 t  NBEIZBUBŔ > $ β  NBEIZBUB ,1�  NBEIZBHBŔ ν � � � 7 ���BC BûFS UIJT ν USBOTNJUT ���BC
���D WBTBUJ WBTUJEFĸF > FN� 	DPOUSB NFUSVN
� WBTBUJ WBUJEFĸF $� WBTBUF WBTUJEFĸF ν WBTBUF WBTBEBJĸF WB 7�
WBTBUJS BTUIJEFĸF β ���E BOOB  >Σ BUOB  $,4 BOUB  +2 t  WJQėDBLBŔ >Σ�  EIJQėDBLBŔ #ed ���DE
BûFS UIJT #ed BEET ���BC XJUI NBEIZBTUIBı ���B TB >Σ TP $ ���C ZBŔ TĲSZBŔ >Σ� PN� #ed� ZBŔ ,1
ZBŔ TĲSZB ,2,4

ac t IVUėĸBOBŔ >Σ IBUėĸBOBŔ #ed ���BC BûFS UIJT #ed BEET ���BC XJUI NBEIZBTUIBı
���D FUėW > $ β� FLėW ν ���E TĲLŜNBCIFEFOB CIFEJUBV > FN�� TĲLŜNBCIFEFOB CIFEF UBV $� TĲLŜNėU
TĲLŜNBUBSBV OŌCIJŔ ν TĲLŜNBCIFEFOB CIFEJOBVβ TVŜNBCIFEFOB CIFEJOBV ,3 ���BC USBOTNJUUFE
BûFS ���BC ν ���B ZėWBU > Σ WB 7 t TĲSZBTZB NBEIZBTUIBŔ > FN�� TĲSZFŜV NBEIZBTUIBŔ $� TĲSZBTZB
NBEIZBTUIBŇ ν TĲSėTUBNBEIZBTUIBŇ β ���C LėMėOBMBŔ > $ #ed� LėMėOBMB .27 +,3 LėMWėOBMB
".3 LėMėOBMBŇ ,1,2,4 t LBMFWBSF > Σ LBMFWBSP + ���D  QSBWėIP > Σ  QSBWėIė  ".3 t �ZBN > Σ
ZBŇN $ ���E BWJDDIJOOBŔ > $ ν BWJDDIJOOB 7� BWJDDIJOOBŇ β t  NBZBŔ > $ ν�  NBZBN β  NBZB
+1 ���B  QSBEP > Σ  Q�BEP ,1 ���C ėZVŔ  > Σ ėZV  ,4 7 ���D TWBTUIP > $ #ed.27 TVTUIP
".3 β t�ZėWBE >Σ ZėWBł $T t�WBIOJS > $ β WBIOJ +2� WBIOJT ν ���E OBSBT UėWBO > $S  OBSBT UBWBO
$T � β BOBSBT UėWB +1 OBSBT UėWB +2ac� UėWBU QSėŊĨ #ed7 UėWBU QSėŊJS ".3 QSėŊJ .2 �� DPM� JUZ
BNŌUBTJEEIBV WBIOJWJWFLBŔ > $ β� JUJ WBIOJWJWFLBŔ ν
��� DG� ĨJWBTBıIJUĤ ����� TĲSZBNBŊłBMBNBEIZBTUIBŔ LBMėEWėEBĸBTBŇZVUBŔ ] WBTUJEFĸF KWBMBEWBIOJS WBS�
UBUF DėOOBQėDBLBŔ ]] ���RVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r�
-BIPSF ��r
� LBŊėCIJS 	LBMĤCIJS #PNCBZ -BIPSF
 EBĸBCIJS ZVLUBŔ TĲSZBNBŊłBMBNBEIZBHBŔ ] WBTBUF
WBTUJEFĸF DB 	WBTUJQSBEFħF #PNCBZ WĤTUJQSBEFħF -BIPSF
 SBIOJS 	WBIOJS #PNCBZ -BIPSF
 BOOBWJQėDBLBŔ ]]
��� RVPUFE XJUI SFGFSFODF 	UBUIĤ DB BNŊUBTJEEIBV JO &E�� ZBUIĤ DĤNŊUBTJEEIBV JO #PNCBZ� UBUIĤ DĤNŊUBTJE�
EIBV JO -BIPSF
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��v
� ZP WBJ WBIOJŔ TB WBJ TĲSZP ZBŔ
TĲSZBŔ TB IVUėĸBOBŔ ] FUėW FLBLBSBV EŌŜŘBV TĲLŜNBCIFEFOB CIFEJOBV ]] ��� RVPUFE XJUI SFGFSFODF
GSPN UIF BCPWF RVPUBUJPO 	UBUIĤ DB ZPHBDJıUĤNBĸBV ]] DBNŊUBTJEEIBV
 )BńIBTBłLFUBDBOESJLĤ 	.T ���v
�
ZP WBJ WBIOJŔ ]] TB WBJ TĲSZP ZBT TĲSZBŔ TB IVUėĸBOBŔ ]] FUėW FUBLBSBV EŌŜŘBV TĲLŜNBCIFEFOB CIFEJOBV
JUJ ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� ZėWBU
TĲSZBTZB NBEIZBTUIBŔ LėMėOBMB 	-BIPSFac LĤMĤOBMBı #PNCBZ LĤMĤOBMBĴ -BIPSFpc
 LBMFWBSF ] UėWBE
CJOEVQSBCIėWP �ZBN BWJDDIJOOBŔ TVEIėNBZBŔ ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���
 :PHBDJOUĤNBĸJ
	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� WBIOJS 	WBIOJ #PNCBZ
 CBMBQSBEP MPLF WBIOJS ėZVŔQSBEėZBLBŔ ]
TWBTUIP ZėWBE BZBŇ WBIOJS OBSBT UėWBO OJSėNBZBŔ ]]
���B WBJ <$ �v> WBIOJŔ ���B WBIOJŔ <+2 �r> TB ���B <,1 �v> WBIOJS ���D <,2 �r> TWBTUIP ���D
Zė<+1�r>WBE
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¨µȤȰ ŊȤ´½ǉµȤ¿ ÉȤ¹țºȤ¿ ·ȭǆÇ¹Ȥ¾ |l
µΑȤ¹ȤȰ ÆȤÀ½ǉµȤ¿ ¹¾Ȩ ¹Ȥ¶Ȥ¿ ÃȤ¿Ãȭ mtom

¿ԧȮ¦ԧ ŊÆȤ·ȭ¹ ӜÃÇȤÀȪ ŊÃµ �µ ȭ l
ºǋǆ¶ӜȤ·ȥǆ¹ «ΤȤǆÀ ǆÃ¸ǋµȤǆ¹ ºǋ¶ɷǋ¶¦ |mtpm

ÁȨ¦Ȥӡ ÆȤ¨ÀȤȪ ÆÃȵ ÆÃȤ �ǆ´ ½ ǇÃ¹Ȥǆ¹ « l
µȤǆ¹ ÆÃȤ �ǆ´ ǆµӺǆϿ ÆÃ�µӡ Æ¾ȥÀ´ ȮȪ mtqm
ōȤҴǆϿ «Ķ¾ϩԚȤ ĸÇȤϞȤ ¾ Ǉǆ¹Æ¾ȤȪ l
½ ǇÃ¹ Ȱ ĶȨ²µȪ ¦ǋ ΤȤ ¾Çµ Ȯ¦ȭ ¹ ÃȤ¿ Ǉ¹Ȥ mtrm
¼ȤԵ¾ü²Á«Ķȭ Å Ǉ ¿¶Ȥ ÃȤ¿ ǇȪ ŊÄԧµȭ l
µ¶Ȥ ÄÀȥÀ¾ϩȭÅ Ǉ ÃȤ¿ ǇÀȭ¦Ȫ ºÀȨ ǆÃ½ ǇȪ mtsm

¹Ȥ¹ȤԚȤ¹¨µȨ ÃȤ¿ Ǉ¹Ȥ �¹Ȥ¦Ȥ¿ �ŊÆȤ¸¦Ȫ l
·ȭÇȭ ǆ¦¾ǆº µΑȰ « ÃȤ¿ȨÀжХ ǆÃϞµȭ mttm
Ƞǆ· ŊȤ´Ȩ ÃÆ ȭǆХΟ¾ºȤ¹Ȩ ¨ Ǉ·¾ü²Áȭ l

���B  CIĲUėZB > Σ�  SĲQėZB .3 ���C  SĲQėZB > Σ�  SĲQė IJ .2  SĲQP IJ 7 ���D UBUUWėOėŇ > Σ
UBUUWėOė ,1 t TėSB  > Σ� DėSB  .3 TėSBŇ ,3

ac ���E OBNP > Σ� 	 
 " NĨOB  7 ���B ZBTZBJLBTZB >
".3 β ZB�Z�LBTZB ,1� ZBTZFLBTZB $� UBTZBJLBTZB #ed.2 WFUBTZBLBTZB 	 
 7 ���C WZBWBIėSBŔ >
Σ WZBWBIėSB .2 ���D DBUWėSJ > $$US .3� UBUUWėOJ #ed".27 β � � � UBUUWėOJ ,4

ac ���E
WJEIŌUėOJ > Σ WJEIŌUĨOJ $T  WJEIJUėOJ ,1 t�QŌUIBL QŌUIBL > Σ QŌUIBL QŌL ,4 ���B TėHBSėŔ > Σ
TėHBSė +2ac ���C TBSWėŊJ > $ β � SWėŊJ ,1� ν CIĲUėOJ .3 t�CIVWBOėOJ > Σ CIĲWBOėŊJ ,4 ���D
UėOJ TBSWėŊJ > $� CIĲUėOJ UėOJ ν KėUėOJ UėOJ .3 EIĲUėOJ UėOJ 7� EIŌUėOJ UėOJ β ���E TBSWBUBĸ DB >
$ ν TBSWBUBUUWB  .3� TBSWBŇ UBŇ DB β TBSWBŇ UVŇ DB +2ac t TBNĨSBŊBJŔ > $ ".3 β TBNĨSBŊFŔ
,3� TBNĨSBŊF #ed.27 ���B CISėNZBOUJ >Σ� CISėNZBOUF $ t  TUIė > $ #ed.7� TUIBŇ " β ���C
HSBIė  > $ #ed β HŌIė  +1 ".7 t� TBUUBNėŔ >Σ  TBUUBNė � ,1 ���D CIVWBOBŇ > $T β CIĲWBOBŇ
$S � CIVWBOBŇ CISBNBŊBŇ ν CISBNBŊBŇ .37 t LSPłBUBŔ > $ LSPMBUBŔ β� LSPłJUBŇ ν LSĨłJUBŔ
.3 LSPEIJUBŇ 7 t�LŌUWė >Σ� HBUWė ,4

ac ���ENBIBUBJLFOB > $ 7� NBIBUBJŔ LFOB #ed".2 WBIBUZ
FLFOB .3� NBIBUZ FLFOB β t WėZVOė > Σ ZėZVOė ,4

ac ���B CėIZB  > $ ν� WBIOJ  β t  NBŊłBMB  >
Σ  NBŇMB  ,1 ���C WėZVŔ > Σ Wė � � 7 t QSBĸBTZBUF > Σ� QSBĸBTZBUJ .3 ���D  NBEIZFŜV > $
β�  NBEIZF DB ν  NBEIZFTUIP .3 ���E WėZVS FLBŔ > $ #ed.27 +,2,4� WėZV FLBŔ " Wė � � LBŔ
,1 WėZVS FLB  .3,3 t QBSP >Σ�  DBSP .3 t WJCIVŔ >Σ CIVWJ ,2

ac ���B WėZVS >Σ WėZV $ ���C
 LėSZB  >Σ  LėSZBŔ $ t  QSBTėEIBLBŔ >Σ� � WBSUBLBŔ .3 ���D LJN >Σ LFN $T t BQJ UBUUWBŇ DB >
Σ� ėQUJO DB QBSBŇ 	 
 .3 ���E WėZPS BOZBO OB WJEZBUF > $� QBSBŇ LėZP WėZPS ŊB WJEZBUF #ed QBSBŇ
LėZP WėZV OB WJEZBUF " QBSBŇ LėZP WėZVS OB WJEZBUF .2

pc QBSBŇ LėZP WėZPS OB WJEZBUF .2
ac UBUSB

WėZPS OB WJEZBUF .3 QBSė WėZPS OJWBEZBUF 7� QBSBŇ WėZPS OB WJEZBUF +,2 QBSBŇ WėZP OB WJEZBUF
,1 WėZP QBSBŇ OB WJEZBUF ,3 WėZPŔ QBSBŇ OB WJEZBUF ,4 ���B OJUZBN >Σ OJUZBŇN ,4

ac ���C
BQėOP >Σ� BQėOB  #ed t HVEB  >Σ� NVEB  +1 NVOEB  +2

���B <,2 �C> KBHBUėŇ ���B QSBTė<.3 ���r>EFOB ���BC QSBTėEFOB <$ �r> WZBWBIėSBŔ ���E TB<,4

�v>SWBUBĸ ���B <#ed Q� ���> CėIZB  ���B WėZV<.2 ��r>S ���DE DB <$ �v> WėZPS ���B IŌEJ <,1 �r>
QSėŊP ���B QSėŊP <+2 �v> WBTFO
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Æ¾Ȥ¹Ȩ ¹Ȥǆ½·ȭÄȭ µ Ǉ Æ·Ȩ·Ȥ¹ӡ ¦ü±¦ȭ mtum
ӜȤ¹Ȩ ӜȤºȥ ÄÀȥÀȭ « Ŋ¸Ȥ¹ȤȪ º̚ ÃȤ¿ÃȪ l
�ÅȤȰ ǆÃԒÀµȨ ½ ȭ·Ȫ ¦ǆ¶µ ǇȰ ¹ ȮÃ Äɽµȭ mtvm
¹Ȥ¨Ȥǆ·ÃȤ¿ÃȪ º̚ µ¶Ȥ º̚ ȭǆК¿ȭ ¨µȤȪ l
¦ǇÃ �ǆϿ ÉȤ¹ÆȰ½ȤÀȰ Ŋ ȭǆÀµȤӡ Ԫ¦¾�ǆ½Ȫ mtwm
�ÆȰʞȤ ÃȤ¿ÃȨ ·ȭÇȭ ÆǆϿ ¿ϞѥǇ·ȤȠµȤȪ l
µ·ǆº ŔȭӺ¦µȤ �Àȩ ŊȤ´ȤºȤ¹ȩ ¦ǋ µȤÃ Ǉ½ȩ mtonm
ŊȤ´ӡК¾¿Ȩ É ȭ¿Ȩ yºȤ¹Ȫ Æǉ¿ �¾¿Ԓ¶Ȥ l
�½ȩ ÄÀȥÀ¹ ȭµȤÀȩ ¿ȤµȤ¿ȤµȰ Ŋ¦ǇÃ �µȪ mtoom
ÆǋǆӴÆȰÇȤÀ¦µȤ �Àȩ Æ Ǉ§ȓȪ§Ŋ·Ȥǆ¿¹ȩ l

���D UV > $� DB ν β ���E TBEPEėOBĸ > Σ TėEėEėOėĸ $T ���B WZėQĨ > Σ WZėQJ ,3 t ĸBSĨSF DB > Σ�
TBSĨSF +2 ĸBSĨSFŜV ,3 ���C QSBEIėOėŔ > Σ QSBEIė � Ŕ ,1 QSBEIėOė ,3 ���D FŜėŇ > $ +,2,4�
UFŜėŇ ν ,3 FŜė ,1 t WJTUBSBUP CIFEBŔ > $ β WJTUėSBUP CIFEBŔ +2,2� WJTUėWBUBĸ DBJŜB #ed WJTUėSBUBĸ
DBJWB ".3 WJTUėSBUBĸ DBJ � .2 WJTUėSBUBĸ DFŜV 7 ���E LBUIJUVŇ >Σ� LBUIJTUBŇ $ t�OBJWB >Σ OFWB
7 ���B OėHėEJ  > Σ� QSėŊėEJ  .3 ���C QBÖDFOESJZF > β QBÖDFOESJZB  ,1 7� QBÖDFOESFZB  $S 
QBÖDBOESFZF$T � QBÖDFOESJZBŇ#ed".2 QBÖDFOESJZP.3 ���D LVSWBOUJ >Σ LV�WB�,1 t KÖėOB  >
$T  KÖBOB  $S

pc KÖB  $S
ac� β � OB  ,1� LėSZB  ν LėSZBŇ .2 t  TBŇCIėSBŇ > Σ  TBŇCIBSBŇ

$T �  TBŇIėSBŇ .3 ���E QSFSJUėĸ DB > $S .3 β QSBSJUėĸ DB ,1� QSFSBUėĸ DB $T � QSFSJUėŔ TWB  #ed
QSFSJUė TWB  ".27 ����B WėZBWP EFIF >Σ WėZBWPŔ EFIF$� WėZBWBŔ 7 ����C TBOUJ >Σ� TBOUJ ĸBLZBŇ
7 t VEėIŌUėŔ > $S .3� VEėIŌUBŔ $T #ed".27 +1, VEėDIBUėŔ +2pc VEėDIBUBŔ +2ac ����D UBE
BQJ > $ +2pc� UBUIėQJ ν� UBE BOJ +1,3 UBE B�J +2ac UBE BŊJ ,1,2,4 t�ĸSFŜŘIB  > β ĸSF  ,1� ĸSFŜŘIJ 
$� TŌŜŘJ  ν t� LBSUėSBV > Σ LBSUBSBV $T ����E  ėQėOBV > Σ  ėQBOBV $  ėQėO � ,1 t LŌUėW > $S 
LŌUBW $T � β � �W ,1� TNŌUBV #ed TNŌUėW ". TNŌUė 7 t VCIBV > Σ� CIVWJ #ed ����B QSėŊBĸ > $
#ed.7 ,� QSėŊBŇ " + t DBOESBNBZP >Σ� DBOESBNBTP 7 ����C �QėOBŔ >Σ �BQėOBŔ $S  BQėOBŔ $T

����D  OFUėSBV >Σ�  ZBOUėSBV .3 ����E ZėUėZėUBŇ QSBLVSWBUBŔ > $� ZėUėZėUBQSBLėSBLBV ν ZėUėZėUBV
QSBLėSBLBV 7� ZėUėZėUBŇ QSBLVSWBUBV β ����B TŌŜŘJ  >Σ TŌŜŘB  $T t  LBSUėSBV >Σ  LBSUBSBV $  LB
� SBV ,1 ����C TVLIBEVŔLIB  >Σ� EVŔLIBTVLIB  +2
��� DG� "NŊUBOĤEPQBOJŏBE ��� QSėŊB ėEZP IŌEJ TUIėOF BQėOBT UV QVOBS HVEF ] TBNėOP OėCIJEFĸF UV VEė�
OBŔ LBŊŘIBN ėĸSJUBŔ ]] ��� o �BC DG� (PSBLŏBZPHBħĤTUSB ��DE���BC 	.T ��r���v
 ĨĤSłHBEIBSBQBEEIBUJ
����� IŌEJ 	IŌEJŔ (PSBLŏBZPHBħĤTUSB
 QSėŊP HVłF �QėOBŔ TBNėOP OėCIJTBŇTUIJUBŔ ]] VEėOBŔ LBŊŘIBEFĸF
DB WZėOBŔ TBSWBĸBSĨSBHBŔ ] ��� o �BC � (PSBLŏBħBUBLB �����BC� IŌEJ QSėŊP WBTFO OJUZBN BQėOP HV�
EBNBŊłBMF ] TBNėOP OėCIJEFĸF UV VEėOBŔ LBŊŘIBNBEIZBHBŔ ]] WZėOP WZėQĨ ĸBSĨSFŜV QSBEIėOėŔ QBÖDB
WėZBWBŔ ] ��� o �BC DG� ĨJWBTBıIJUĤ ���� IŌEJ QSėŊP HVEF �QėOBŔ TBNėOP OėCIJNBŊłBMF ] VEėOBŔ
LBŊŘIBEFĸF TZėE WZėOBŔ TBSWBĸBSĨSBHBŔ ]] ���BC DG� "NŊUBOĤEPQBOJŏBE ��BC� WZėOBŔ TBSWFŜV DėťHFŜV
WZėQZB UJŜŘIBUJ TBSWBEė ] ���DE DG� ĨJWBTBıIJUĤ ���DE� LVSWBOUJ UF �USB LėSZėŊJ QSFSJUėOJ TWBLBSNBC�
IJŔ ]] ���� RVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r
� BTBŇLIZė
WėZBWP EFIF TBOUJ ZBEZ BQZ VEėIŌUėŔ ] UBUIėQJ ĸSFŜŘIBLBSUėSBV QSėŊėQėOBV LŌUėW VCIBV ]] ����BC
� (PSBLŏBZPHBħĤTUSB ��BC 	.T ��r���v
� QSėŊBĸ DBOESBNBZP KÖėZP �QėOBŔ TĲSZBNBZBŇ UBUIė ] ����
RVPUFE XJUI SFGFSFODF 	ZBUIĤ BNŊUBTJEEIBV
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �r� -BIPSF �r
� QSėŊBĸ
DBOESBNBZP KÖFZP �QėOBŔ TĲSZBNBZBT UBUIė ] VCIBV ĸBSĨSBOFUėSBV ZėUėZėUBŇ QSBLVSWBUBŔ ]]
���B <" ��> OėHė  ����C ZB<,3 �B>EZ ����C B<.3 ���v>QZ ����C VEėIŌUėŔ <,2 �v> ]] ����BC
KÖFZP <$ �r> �QėOBŔ
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�µȤҖȤȰ ½ǉµÃǋǆύӡ ½ǉµȤ¹ȤȰ « µ¶Ȥ È¿Ȫ mtopm
�¹¿Ȩ¿ �ΖµȨ ¿Ȩ¨Ȫ Æ·ȤҖԧȨ ¾ Ǉ¾ ǇÈ Ǉǆ½Ȫ l
�µϋȤÀȭ́ ¸ȥÀȤ´ȤȰ ÆÃ �ǆÆǆύȪ ŊȤ¿µȭ mtoqm
ÃȤ¿ ǇµΑȤΙÀȰ ¹ȤǆԒ ÄÀȥÀȭ « Æ·Ȥ ǆÃ½ ǇȪ l
¦ÀȨǆµ ÆÃ �¦Ȥ¿Ȥ �ǆ´ ¿µȨ ÃȤ¿ Ǉǆӡ·Ȥ ǆÃ¹Ȥ mtorm
Ãُ Ŋ̗Ȥӏ ¿Ζȭ¹ º«ΟХȤǆ·¦Ȱ ¿µȪ l
¦ÀȨǆµ ÀÆÆȰÃǋǆύ¾ȭ¦Ȩ ÃȤ¿ Ǉǆӡُµ ǆÃ¹Ȥ mtosm
ȕČ¿Ͽȭ ¿ ȭ ÄÀȥÀȭ « ӜȤ¸¿Ȩ ǆÃǆÃ¸Ȥ ¼ Ǉ̧ ȮȪ l
�ǆ«ЄȤ·ȭÃ Ȥ¿Ͽȭ ÆÃȵ µ ȭ ÃȤ¿ ǇÆ Ȱ½ÃȤȪ mtotm
¾ǋΟ Ǉ·Ȩ ¾ȨÈ·Ȩ ÃȤ¿ ǇȪ ÆǋǆӴ·Ȫ ǆԚǆµ·Ԓ¶Ȥ l
« ȭµ¹Ȥ ÃȤ¿ Ǉ¿Ȩ¨ ȭ¹ ¼ Ǉϩµȭ « ¦ÁȭÃÀȭ mtoum
¿ǆ· ŌԳȤ·¿Ȩ ·ȭÃȤǆԒӺǆϿ ǆŅ¨ Ǉ́ ȤǆйµȤȪ l
¹ ¦ǇÃ �ǆϿ Ԫ¦Ȥ¿Ȥ �ǆ´ ¿·Ȥ ÃȤ¿ ǇǆÃÃْµȤȪ mtovm
µȤÃΨÃȤ �ǆ´ ȕČ¿Ͽȭ µΑȤǆ¹ ǆÃǆÃ¸Ȥǆ¹ « l

����D FUėCIZėŇ > Σ FUėCIZBŇ 7 t CIĲUB  > Σ CIVUB  $T t� WŌEEIJĸ > Σ�  TŌŜŘJĸ .3 ,3 ����E
UBUIė LŜBZBŔ > $� LŜBZBŇ UBUIė ν KBZBT UBUIė .3 UBUIė 7� UBUIė LŜBZBN β ����B BOBZPS ZBUOBUP >
$ .3� BOBZPT TBŇHBUJS #ed".27� BOBZPS KBOJUP β ėOBZPS KBOJUP +1 t ZPHBŔ > Σ� ZPHP .3 ����C
 ėCIZBTZP > $T   ėCIZėTZP $S �  ėCIZėTP #ed.27  ėCIZėTPS ".3�  ėCIZėTBŇ β t NVNVLŜVCIJŔ >
Σ NVNVLŜBCIJŔ $ NVNVŔLŜVCIJŔ 7 ����D EIĨSėŊėŇ > $ ν� WĨSėŊėŇ β $US ����E  TJEEIJŔ >
Σ  TJEEIJ .2 ����B WėZV  > Σ WėZB  ,1 t OėTUJ > Σ OBTUJ $S ����C WJCIVŔ > $S #ed".37
CIJWVŔ $T � WJEIVŔ 	 
 .2� WJEVŔ β ����D  LėSZėŊJ > $ ν�  QSėŊėOJ β ����E ZBUP WėZVĸ > $ β�
OB ZP WėZV  ν UBZPS WėZV  .3 t DJEė WJOė > β� DJEėUNBOė $�  TUIJUJŇ WJOė ν  TUIJUJŇ WJOė � EIB DB
7 ����B WBIOJŇ > Σ WBIOJ .27 ����C QBDBUZ > Σ� QBDBOUZ #ed t�ZBUBŔ > $ β� UBUBŔ ν BOUBUBŔ
7 ����D LBSPUJ >Σ LBSBUJ $T � BLBSP 7 t  TBŇWŌEEIJN > #ed.7 β�  TBŇWŌEEIJS $ " ����E WėZVĸ
DJUJŇ WJOė > FN�� WėZVĸ DJUBŇ WJOė $S  WėZVĸ DJUBŇ WĨOė $T � WėZV TWBZBŇ QSBCIVŔ ν WėZVTUIJUJŇ
WJOė .3 WėZVĸ WBZBŇ QSBCIVŔ 7� WėZVĸ DJEė WJOė β ����B ZF > Σ PN� ,1 t ĸBSĨSF DB > $� ĸBSĨSF
�TNJO #ed".27 ĸBSĨSFŜV .3 β ����C WJWJEIė CVEIBJŔ > $ $US β� WJWJEIėT UV WBJ ν WJWJEIėTWB WBJ
7 ����D BDJOUZėE FWB KėZBOUF > $US β B � � OUZėE FWB ZBOUF ,4

ac� BDJSėE FWB KėZBOUF $S  BDJSBE
FWB KėZBOUF $T � BDJOUZėDJOUB #ed BDJOUZėDJOUZB FWėOZF .2 BDJOUZėDJOUZBZ FWėOZF 	 
 " BDJOUJUėĸ DB
ZF DėOZF .3 BDJOUZėZFWėOZF 7 ����E TBSWF UF > Σ� TBSWBUP .3 t  TBŇCIBWėŔ > Σ  TBŇCIBWė +1
����C TŌŜŘJEBŔ TUIJUJEBT > $ β� TUIJUJEBŔ TŌŜŘJEBT ν TUIJUJEBŔ TŌŜŘJEėT 7 t UBUIė > Σ UJUIė 7 ����E
CVEIZBUF > $ β CVEIZFUF +1+2ac� ZVKZBUF ν ����B EFWėT > Σ EFWė $S ����C USJ  > Σ� PN� ".3

t� HVŊė  > Σ   � Ŋė  ,1 t� ėOWJUėŔ > Σ  ėOWJUė ,3 ����DE OPU USBOTNJUUFE JO 7 ����E ZBEė >
Σ� ZBUIė .3 t  WJWBSKJUėŔ > Σ�  WJWBSKJUė +1 ����BC OPU USBOTNJUUFE JO .3 7 ����B EŌĸZBOUF > $
#ed".2 β EŌĸZBOUB ,1 ����C UBUUWėOJ > $ #ed".2 β UBUUWė ,1 t WJWJEIėOJ > $T #ed".2 β�
WJWJEIBOJ $S t DB > $ β WBJ #ed".2

���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �r� -BIPSF �r
� BOBZPS ZBUOBUP
ZPHBŔ TBEėCIZBTZP NVNVLŜVCIJŔ ] FUBEEWėSFŊB EIĨSėŊėŇ TBSWBTJEEIJŔ QSBKėZBUF ]]
����D  WŌEEIJ<,4 �r>ĸ DB ����D  WŌEEIJ<+1 �v>ĸ DB ����D TB<,1 �v>SWB  ����D SBTB<.2 ��v>TBŇ 
����E FLP <$ �v> WėZVĸ ����D B<+2 �r>DJOUZėE ����B EF<.3 ���r>WėT ����B  ėEBZP <" ��> EFWėT
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ÃȤ¿ Ǉُ ÆÇȨ ¿·Ȥ ºȤǆµ Ͽǉ¹ȤȰ Ƞǆ· ÆȰǆԚµȪ mtowm
¨ǋÇȥΤȤ ÃȤ¿ Ǉ§͛Ȱ « ǆ¬ΑȤ ÃȤ¿Ȩ¨ �¾Ȥ¨¾¾ |l
ǆ½ΑȤ ŌԳȤǆ·¾Ȥ¨~ « ½ Ǉ˱ Ȥ¹Д¾¿Ȱ Æ Ǉ§¾ |mtpnm
ÃȤ¿ Ǉ¿Ȩ¨Ȱ ºǆÀΟ̕ ¿Ȩ yж¿Ȩ¨Ȱ Æ¾Ȥ«Àȭµ |l
Æ ¾ǉ³Ȫ ºÃ �µȤĸȤ˳ ºµǆµ ȥǆÃµȤÄ¿Ȥ mtpom

�Ο¾ǋµǆÆύȩ ÆȤ¾ȤжÃȤ¿ ǇǆÃÃȭ¦Ȫm

<�� CJOEVUBUUWBWJWFLBĮ>

¼ȥ¾ȭ¦Ȱ ÄÀȥÀȭÅ Ǉ ¾ǉÁÆȤÀȰ Ŋ¦ȥْµµ¾ |l
¿·Ņ ȕČ¿µȭ ÁȨ¦ȭ µΨÃ~ ¼ȥÆȰ½Ã¾ |muom
¸Ȥµ ǇµΑȰ Æ¾ȤÀҁȰ ¼ȥ¾ǆԒ Æ·Ȥ ǆÄÃ¾ |l
µвϩȭ ·ȭÃµȤȪ ÆÃȤ �ǆԒӺǆϿ ÆǉʊțºµȪ mupm

����DE OPU USBOTNJUUFE JO 7 ����D WėZVTJŇIP > $T ν WėZVŇ WJOė .3� WėZVŔ TJŇIP $S β WėZVŔ
TJŇ � ,1 t ZBEė QėUJ > FN� 	(PPEBMM
� ZBEė ZėUJ $ ".2 ZėWBE ZėUJ #ed ZBUIė QėUJ .3� ZBŇEė
WėTUIJ +1 ZBEė WėTUIJ +2,2,3,4 � EėWėTUIJ ,1 ����E KBOUĲOėŇ > $S

pc$T  KBOUVOėŇ $S
ac� ν

KBOėOėŇ .3� β KBOBCIĲOėŇ ,1 	VON�
 t�TBŇTUIJUBŔ > Σ� TBŇTUIJUėŔ .2 ����B  LIBłHBŇ > Σ
 LIBŇHB ,1 ����C DIJUUWė > Σ� TUIJUWė ,3 DDIBUWė 7 t�WėZPS HBNėHBNBN > $� WėZVHBNėHBNBN
ν WėZVS HBNėHBNBŔ 	 
 .3� ZPHBTBNėHBNBŇ β ����D CSBINėEJ  > Σ� CSBINBEWJ  $ ����E
CIVťLŜWėOBOEBNBZBŇ >$� CIVÖKėOBOEBNBZBŇ#ed CIVÖKėOBOEBNBZBŇ"7 CIVLUWėOBOEBNBZBŇ
. β CI� � � OEBNBZBŇ ,1 ����B QBSJUZBKZB > Σ QBSJUZBLŜB $ ����C ZP �OZBZPHBŇ > $S  ZP
BOZBZPHBŇ$T � ν ZP �OZP ZPHBŇ.3� BOZBZPHBŇβ t TBNėDBSFU > $β TBNėDBSF ,1� TBNBCIZBTFU ν
LBN JDDIBUJ .3 ����DE JOTUFBE PG UIJT MJOF .3 USBOTNJUT ����DE� OėKÖė�PŘBLBWŌLŜFŜV NĲłIP KėZBUJ
OJŜQIBMBN ����D TB NĲłIBŔ QBSWBUėHSėD DB > $ #ed"7 TB NĲłIBŔ QBSWBUBHBHSėĸ DB .2� TB NĲłIBŔ
QBSWBUėHSF DB β ����E QBUBUJ KĨWJUėĸBZė > $S 	DPOUSB NFUSVN
 QBUBUJ KĨWJUėĸBZB $T � QBUBUF KĨWJUBJŔ TBIB
#ed OJQBUFU KĨWJUėĸBZė " QBUBUF KJWJUBJT TBIBUėĸBZė 	 
 .2 QBUBUF KĨWJUėĸBZė 7� QBUJUBŇ KĨWJUėĸBZBŔ β
QBUJUBKĨWJUėĸBZBŔ ,1 QBUJUBŇ KĨWJUėZBŔ ,3

ac �� DPM� JUZ BNŌUBTJEEIBV TėNėOZBWėZVWJWFLBŔ > $ β
� � NŌUBTJEEIBV TėNėOZBWėZVWJWFLBŔ ,1� JUJ TėNėOZBWėZVWJWFLBŔ ν JUJ WėZVWJWFLBŔ .3 ��� ν
QSBFNJUUVOU PŇ t 7 QSBFNJUUJU ĸSĨĸBSBWBŊBCIBWėZB OBNBŔ ]] ���B CĨKBN > $ β ν KĨWBN .3 t ĸBSĨSFŜV >
$ ν ĸBSĨSBŜV .3� ĸBSĨSBTZB β ���C QSBLĨSUJUBN >Σ QSBLĨSUBUBN $T ���D ZBE BUSB > $ β� ZBE JEBŇ
#ed" � � UBU .2 TBEė DB .3 ZBE FUBU 7 t�EŌĸZBUF MPLF > Σ EBNBHFE ,1 ���E UBU > Σ � U ,1

���B EIėUVUBUUWBŇ TBNėSBCEIBŇ > $� EIėUVUWBŇ DB TBNėMBNCZB ν EIėUVTBUWBŇ TBNĲMėLIZBŇ .3
EIėUVUBUUWBŇ DB TBNėMBNCZB 7� EIėUVUBUUWBŇ TBNėMBCEIBŇ β ���C CĨKBN BTUJ > $ β� KĨWB ėTUF ν
KĨWBN BTUJ .3 KĨWB USBTUF 7 t TBEė ĸJWBN > .2.3 β � � TBEė ĸJWBN +1ac TBEėOJMBN ,2

pc TBEėŊJMBN
,4

ac� TBEėĸJWBŔ $ #ed"7 ���D EFWBUėŔ TBSWėT > ".3 β EFWBUė TBSWėT +2� EFWBUėŔ TBSWė $S
pc

EFWBUė TBSWė $S
ac EFWBUėŔ TBSWėŔ $T 7� EFWBUėŔ TBSWF #ed EFWBUėT TBSWėŔT .2 ���E UJŜŘIBOUJ > $

" β UJŜŘIB � ,1� UJŜŘIBOUF #ed.7 t TĲLŜNB  >Σ TĲ � ,1 t  SĲQBUBŔ >Σ  SVQBUBŔ $ EBNBHFE ,1

���BC DG� (PSBLŏBZPHBħĤTUSB ��DE 	.T ��r
� WėZVS FWB QBSP EFIF NĲMBTėSBŔ QSBLĨSUJUBŔ ]] ���DE RVPUFE
XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��v
� UBONBEIZF EFWBUėŔ TBSWėT
UJŜŘIBOUJ 	TBSWĤĴT UJŏńIBOUF #PNCBZ
 TĲLŜNBSĲQBUBŔ ]] ���DE RVPUFE XJUI SFGFSFODF 	TFF ���DE
 +ZPUTOĤ
	&E� Q� ���
� UBONBEIZF EFWBUėŔ TBSWėT UJŜŘIBOUF TĲLŜNBSĲQBUBŔ 	WBST� TēLŏNBSēQBUBĴ TBUBĴ TēSZBSē�
QBUB
 ]]
����E KBOUĲ<,3 �C>OėŇ ����B HŌIĨUWė <$ ��r> WėZV  ����E CIVťLŜWė<,2 �r>OBOEB  ����B <#ed

Q� ���> WėZV  ����D <,4 �v> TB �� DPM� JUZ B<,1 �r>NŌUB 
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�·Ȱ ǆ¼ǆÀ·Ȱ «К�¾ |��·Ȱ ¼ȥǆ¾·Ȱ ¾·Ȫ l
�·Ȱ µΑǆ¾·Ȱ ȥÃȪ ÆÃ �ÆȤÀ¾¿Ȱ ǆΤ·¾ |muqm
�¹ДȤ ¿ȭ Ŋ¦μϿȭ ǆÃÀ¾ȤϿȤȪ ÄÀȥÀµȪ l
µ ȭ yǆº ǆ¼ϗÃȤȪ ÆÃȵ ̕ȨίȤ «К½ÃȤ ¿¶Ȥ murm
¾Ȥ¨ �·Ȫ Ԫ¨ �·Ȩ ǆ¼¾ȸÈ·Ȫ Æ Ǉ§·Ԓ¶Ȥ l
¸¾ �·Ȩ y¸¾ �·Ȫ ÆȨ yǆº ÆÃ�·Ȫ ÆÃ �·Ȥ ǆÃ½ ǇȪ musm
ÃȤ¿ Ǉ¹Ȥ ÆȤϩµȭ ǆ¼¹ �«ȤжǆϕÆȤ¸¹¾ |l
¿Ȥ¾ÃԚȤȰ œ ȭϡȤ¿ Ǉْ ¼ԒȤ¾ȭÃ ¨˵ǆµ mutm
¾ǉْ˵µȨ ÇÀµ ȭ ӜȤُ¸ ¼ύȪ §ȭ«ÀµȤȰ ¹¿ ȭµ |l

���B JEBŇCJOEVS > ".3 β JEBŇCJEVS +1� JEBŇCJOEVN$� BZBŇCJOEVS #ed.27 t JEBŇ DBOESB�N� >
$� BZBŇ DBOESBŔ #ed BZBŇ DBOESB ".27 JEBŇ DBOESP.3� JEBŇ DBOESBβ ���CCĨKBN >Σ� DBOEBN
+1 t JEBŇ NBEBŔ > $ .3,� �JEBŇ NBUBŔ $US� BZBŇ NBEBŔ #ed".2 BZBŇ NBUBŔ 7� JEBŇ NBEBN
+ ���D JEBŇ > Σ JEB .2 t UBUUWBN > $ β� DJUUBN #ed"7 � UWBN .2 KĨWBN .3 t JEBŇ KĨWBŔ >
$T $US β JEBŇ KĨWB ,3� JEBŇ CĨKBŔ $S � BZBŇ KĨWBŔ #ed".2 JEBŇ DJUUBŇ .3 V KĨWB 	 
 7 ���E
TBSWBTėSBNBZBŇ >$� TBSWFĸWBSBN JEBŇ ν TBUZP WBUIVN JEBŇ 	 
 7� TBSWBTėSBNBZBTβ TBSWBTėSBNJEBT
+2 t UW JEBN > $ β� WJEVŔ ν ���B ėOBOEė > Σ� ėOBOUė .3 t QSBLBUIZBOUF > Σ� QSBLBUIZBUF $
QSBLBŇUIZB � ,1 ���C WJSBNėOUėŔ > $S  WJSBNBOUėŔ $T � β WJSBNėOUė +,2 � � NėOUė ,1� DJSBN
BOUBĸ ν WJSBNBOUJ .3 t ĸBSĨSBUBŔ >Σ ĸBSJSBUBŔ $S ���DE PN� .3 ���D UF �QJ CJOEĲECIBWėŔ TBSWF >
$T  UJ QJ CJOEĲECIBWėŔ TBSWF $S � UF CJOEVQSBTBWėŔ TBSWF #ed UF CJOEVQSBCIBWėŔ TBSWF ".27� UF
�QJ CJOEĲECIBWėLIZėUė β ���E KZPUTOė > Σ� KZPTOė $ 7 KZPUTOėŇ +2 t DBOESBCIBWė > $ #ed"�
DBOESBCIBWBV .2 CIėWė 7� DBOESBSĲQBV +1+2pc DBOESBSVQBV +2ac DBOESBSVDBV , t ZBUIė >Σ� ZBTė
	 
 7 ���BNėSHB  > $� TWBSHB  β ν TBSWB .3 t  EBŔ TWBSHBEP > $ β�  EP �TWBSHBEP  ν  SEEIBHSBIP
	 
 .3  EPŔ TWBSHBEP 7 t CJOEVS > Σ CJOEV $ CJOEĲS +1,1 ���C TVLIB  > Σ� TVŜB  +1 ���D
EIBSNBEP > Σ EIBNBEBV ,1� EIBSNBUP .3 t �EIBSNBEBŔ > Σ BEIBSNBEBŔ ,1� EIBSNBUBĸ .3 t
TP �QJ > Σ� DBJWB .3 ���E TBSWBEBŔ > Σ� TBSWBEė 7 t TBSWBEė WJCIVŔ > Σ� ĸBSĨSF WJCIV #ed TBSWBUP
WJCIVŔ .3 ���C OB > Σ OF ,4

ac t DėOZBE > ν� DėOZB  $S 7 DBOZB  $T � DėOZBŇ β ���BC BüFS
UIJT #ed".2 BEE� TBSWBEBŔ TBSWBEė CJOEVS OB DėOZBE CJOEVTėEIBOBN ���D ZėN > Σ ZBN $S

ac t
BWBTUIėŇ >Σ BWBTUIė ,1 t WSBKFE >Σ KFE $S  WSBKBE $T,1� WBTFU .3 t WėZVS > $ β Wė � ,1� CJOEVĸ
ν CJOEVO .3 ���E CJOEVT UėN > $ β� DJUUBŇ UėN ν OZFTUBO UėN 	 
 .3 DJUUBŇO UėN 7 ���B
NĲSDDIJUP > Σ NĲDIJUP ,1 t IBSBUF > $ #ed". ,3� IBSBUP 7 +,1,2,4 t WZėEIJN > $ #ed� WZėEIJ
" WZėEIĨŇ . WZėHISBŇ 7� WZėEIJS β ���C CBEEIBŔ >Σ CBOEIB 7 t OBZFU > $ ν� WSBKFU β
���DE RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��v
� JEBŇ
UBUUWBN JEBŇ CĨKBŇ TBSWBTėSP �ZBN VDZBUF ] ��� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E�
Q� ��� #PNCBZ ��v� -BIPSF ��v
� TWBSHBEP NPLŜBEP 	NPLŏB #PNCBZ
 CJOEVS EIBSNBEP 	CJOEVĴ EEIBS�
NBEP #PNCBZ
 �EIBSNBEBT UBUIė ] ��� RVPUFE XJUI SFGFSFODF 	TFF ���DE
 +ZPUTOĤ 	&E� Q� ���
� TWBS�
HBEP NPLŜBEP CJOEVS EIBSNBEP �EIBSNBEBT UBUIė ]] ���DE� (PSBLŏBZPHBħĤTUSB ��BC 	.T ��r
� ZėW
BOBTUIėŇ WSBKF WėZV CJOEVTUIėOFOB HBDDIBUJ ] ���DE RVPUFE XJUI SFGFSFODF 	UBE VLUBN BNŊUBTJEEIBV

+ZPUTOĤ 	&E� Q� ���
� ZėN BWBTUIė WSBKFE WėZVS CJOEVT UėN 	WBS� UBN
 BEIJHBDDIBUJ ]] ��� RVPUFE XJUI
SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��v
� WėZVOė QBUBUF 	ŏBUBUF #PNCBZ
-BIPSF
 CJOEVS OB DėOZBE CJOEVTėEIBOBN ] ZėN BWBTUIėŇ WSBKFE WėZVS CJOEVT UėN BWBHBDDIBUJ ]]
���B JEBŇ <$ ��v> CJOEVS ���C J<.2 ��r>EBŇ ���D <+1 �r> JEBŇ UBUUWBN ���D CJOEĲ<+2 �v>ECIBWėŔ
���E TBSWBEB<" ��>T
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ÆÃ�ǆÆǆύ¦ÀȨ Áȥ¹Ȩ ǆ¹ӡÁȨ ¾ Ǉǆɫ·Ȥ¿¦Ȫ muum
Æ ǆ¼ْϡǆÃ¸Ȩ É ȭ¿Ȫ ºȩȚÅȨ Ãǆ¹µȤ½ÃȪ l
¼ȥȰ « ºȩȚÅȰ ŊȨɫȰ Àӡ ԖȥÆ¾ ǇϗÃȪ muvm
�¹¿Ȩ¼Ȥ �Ե¿Ȩ¨ ȭ¹ ÆǋǆӴȪ ÆȰȤ¿µ ȭ ¹ǋ́ Ȥ¾ |l
¿·ȤҖϿÀµȨ ¿Ȩ¨Ԓ·Ȥ ¿Ȩ¨ȥǆµ ¨ȥ¿µ ȭ muwm
¦Ȥ¾țº ȭ ÃÆ ȭǆϕȪ ¦ǉ °Ȥ¨ȤÀԧ ¦Ȩ°Àȭ l

���D  TJEEIJ  > ΣoK3�  TJEEIJŔ $ ���E NVLUJ  > $ .3 βoK3� NPLŜB  #ed".2 NFLŜB  7 t
 EėZBLBŔ > ΣoK3  EėZB � � ,1 ���B TB CJOEVS > ΣoK3� TB CJOEV #ed.27 ,1 t EWJWJEIP > $US
#ed".7 ,oK3� EWJWJUP $S  EWJWJUJ $T � WJWJEIP + ���C WBOJUėCIBWBŔ >ΣoK3 WBOJUBCIBWBŔ $S

ac

���D DB >ΣoK3� PN� #ed t�QBVSVŜBŇ >ΣoK3� QBVSV ,1 ���E TUSĨ  >ΣoK3 TUSJ  	 
 .2 t  TBNVEC�
IBWBŔ > $�  TBNVECIBWBN ΣoK3 ���B BOBZPS > ΣoK3 BOBZP .2 ���C TŌŜŘJŔ > ΣoK3 TŌŜŘJ +1 t
TBŇKėZBUF>ΣoK3� TBŇIėZBUF 7� TBŇIėSB +1ac TB KėZBUF ,1 ���D ZBEėCIZBOUBSBUP ZPHBT > ν ZBUIėC�
IZBOUBSBUP ZPHBT .3 ZBEė UW BCIZBOUBSBUP ZPHP 7� ZBEė BCIZBOUBSBUP ZPHBT $� ZBEė UW BCIZBOUBSF
ZPHBT βoK3 ���E UBEė >ΣoK3 UBEB ,4

ac� UBUIė .37 t ZPHĨUJ HĨZBUF > $� ZPHĨ TB HĨZBUF ν ZPHĨ TB
HĨSZBUF 	 
 " ZPHJ TB UĨSZBUF 7� ZPHP IJ CIBŊZBUF βoK3 ����B  SĲQF > $ ν�  SĲQP βoK3 t WBTFE >
ΣoK3� EWBTFE $ t CJOEVŔ > ΣoK3� CĨKBŔ #ed � � � 7� CJEVŔ +1 ����C LĲŘėHėSBTZB > $ ν �
ŘėEIėSBZB 7� LĲŘėEIėSBŊZB  +1+2pc LĲŘBEIėSBŊZB  +2ac LĲŘėEIėSBTZB ,oK3

��� DG� RVPUBUJPO GSPN UIF NēMBUBOUSB JO UIF )FWBKSBQJĸĲĤSUIBńĕLĤ 	&E� Q� ��
� NĲSDDIJUP IBSBUF WZėE�
IJŇ KėSJUBŔ 	WBST� KĤSJUB KBSJUBĴ
 TLBOEIBEIėUVLBN ]] EBEėUJ DBLSBWBSUJUWBŇ WJŜBZFOESJZBNėSJUBŔ ] LIF�
DBSBUWBŇ EBEėUZ FŜB BŊJNėEJ	WBS� BĸJNĤEP
HVŊBJS ZVUBŔ 	ZVUB BMM .TT
 ]] CVEEIBUWBŇ EBEBUF LŜJQSBŇ
KėHSėEZBJS BOVTėSBUBŔ 	WBS� BOVTĤSJUBĴ
 ]� BMTP RVPUFE JO UIF "NŊUBLBĸJLĤ 	&E� Q� ��
� NĲSDDIJUP
IBSBUF WZėEIJŇ IBSBUJ 	WBST� KBSBUJĴ QĤDJUB QSPQ� KĤSJUP
 TLBOEIBEIėUVLBN ] EBEėUJ DBLSBWBSUJUWBŇ
WJŜBZFOESJZBNėSJUBŔ ]] LIFDBSBUWBŇ EBEėUZ FŜP �ŊJNėEJHVŊBJS ZVUBŔ ] LŜJQSBŇ EBEėUJ CVEEIBUWBŇ
KBSBŊėEZBJS 	QSPQ� NĤSBĸĤEZBJS
 BOVTėSJUBŔ 	WBS� BOVTĤSJUBN
 ]]� DG� UIJT XJUI UIF QBSBQISBTF JO "NŊ�
UBLBĸJLPEEZPUB 	&E� Q� ��� MM� ����
� BMTP RVPUFE 	UBUIĤ DPLUBı MĤLŏJLBEWJLBMQBSĤKBUBOUSĤLŊŏńBDBĸĲĤMJLĤZP�
HBQBńBMF
 JO UIF 5SJWBKSBSBUOĤWBMĕNĤMJLĤ 	.T ��r
� NĲSDIJUP IBSBUJ WZėEIJŇ KėSJUBŔ TWBTWBEIėUVLBN ]
EBEėUJ DBLSBWBSUJUWBŇ WJŜBZFOESJZBNėSJUBŔ ]] LIFDBSBUWBŇ EBEėUZ FŜB BŊJNėEJHVŊBJS ZVUBN ] ���
RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��r
� NĲSDDIJUP IBSBUF
WZėEIJŇ CBEEIBŔ LIFDBSBUėŇ OBZFU ] TBSWBTJEEIJLBSP MĨOP OJĸDBMP NVLUJEėZBLBŔ ]] ��� DG� 3Ĥ�
KBOJHIBĸńV ������� NĲSDIJUP IBSBUF WZėEIĨO CBEEIBŔ LIFDBSBTJEEIJEBŔ ] TBSWBTJEEIJLBSP OĨMP OJSVE�
EIP EFIBTJEEIJEBŔ ]] ��� DG� 7BSĤIPQBOJŏBE ��� NĲSDDIJUP IBSBUJ WZėEIJŇ NŌUP KĨWBZBUJ TWBZBN ]
CBEEIBŇ LIFDBSBUėŇ EIBUUF CSBINBUWBŇ SBTBDFUBTJ ]] ��� DG� )BńIBQSBEĕQJLĤ ����� NĲSDDIJUP IBSBUF
WZėEIĨO NŌUP KĨWBZBUJ TWBZBN ] CBEEIBŔ LIFDBSBUėŇ EIBUUF SBTP WėZVĸ DB QėSWBUJ ]] ��� RVPUFE
XJUI SFGFSFODF 	TFF ���DE
 +ZPUTOĤ 	&E� Q� ���
� NĲSDDIJUP IBSBUB 	WBS� IBSBUJ
 WZėEIJŇ CBEEIBŔ 	WBS�
WŊEEIBĴ
 LIFDBSBUėŇOBZFU ] TBSWBTJEEIJLBSP MĨOP OJĸDBMPNVLUJEėZBLBŔ ]] ��� DG� 3BTĤSĸBWB �����NĲSD�
DIJUP IBSBUF WZėEIJŇNŌUP KĨWBZBUJ TWBZBN ] CBEEIBŔ LIFDBSBUėŇ LVSZėU SBTP WėZVĸ DB #IBJSBWJ ]] ���
RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��v
� TB CJOEVS 	CJOEV
#PNCBZ
 EWJWJEIP KÖFZBŔ QBVSVŜP �WBOJTBŇCIBWBŔ ] CĨKBŇ DB QBVSVŜBŇ QSPLUBŇ SBKBĸ DB TUSĨTBNVEC�
IBWBN ]] ���DERVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV
 +ZPUTOĤ 	&E� Q� ���
� CĨKBŇ DB QBVSVŜBŇ QSPLUBŇ
SBKBĸ DB TUSĨTBNVECIBWBN ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ
��v� -BIPSF ��v
� BOBZPS CėIZBZPHFOB TŌŜŘJŔ TBŇKėZBUF OŦŊėN 	OŊĸĤN #PNCBZ -BIPSF
 ] ZBEėCIZBO�
UBSBUP ZPHBT UBEė ZPHĨUJ HĨZBUF ]] ��� RVPUFE XJUI SFGFSFODF 	TFF ���DE
 +ZPUTOĤ 	&E� Q� ���
� BOBZPS
CėIZBZPHFOB TŌŜŘJŔ TBŇKėZBUF OŌŊėN ] ZBEėCIZBOUBSBUP ZPHBT 	WBS� ZBEĤCIZBOUBSBZPHBĴ TZĤU
 UBEė ZPHĨUJ
HĨZBUF ]]
���D TBSWB<$ ��r>TJEEIJ  ���D TBSWB<,3 � 	EFFTU
>TJEEIJ  ���E  EėZB<,1 �v>LBŔ ���D <,4 �r> CĨKBŇ
����C LP<,2 �v>ŘBSF
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����D  NVEė  > $�  HVIė  #ed".2  HŌIė  	 
 .3  TBIė  7� TBEė $US βoK3 ����E WSBKBUJ > $
	DPOUSB NFUSVN
� WSBKBUF ν KŌKBOUJ 	 
 7� SėKBOUJ βoK3 t NBEIZBNė  > $ βoK3 .3� QBĸDJNF #ed.27
QBĸDBNF " t  QBUIė > $�  �ZBUIė $US� QBUIJ ν  QBUIF .3 βoK3 ����B  LŜFUSF > ΣoK3  LŜBUSF
,1 ����C KBWė  > #ed βoK3 KėWė ,4

ac� ZBWė  $� KBQė  ".7 t  TJOEĲSB  > ,oK3  TJOEVSB  $
 CJOEĲSB  +�  CBOEIĲLB  ν ����D KBOUĲOėŇ > ΣoK3� KBOUVOėŇ #ed CBCĲOėŇ 	 
 7 t KBOCIĲOėŇ
,1 ����E  UBUUWB  > ΣoK3�  UBUUWBŇ .3 t  TBNėEIŌUBN > $S   TBNėEISBUBN $T �  TBNėWŌUBN ν�
TBNėWŌUBŔ βoK3  TBNėWŌUB � ,1 ����B KÖFZP > ΣoK3 KÖPZP ,4

ac ����C TĲSZBNBZBT UBUIė > $
βoK3 .3� TĲSZBNBZBŇ TNŌUBN #ed".2 TĲSZBNBZB TNŌUBŔ 7 ����D TBŇHBNBŔ TėEIZBŔ >ΣoK3�
TBŇHBNBT TėSESB.3 ����E LĲŘėHėSF �UJEVSHIBŘF >βoK3 LĲŘėHėSF UJEVHIBŘF $� LĲŘėHėSF DB EBSQBŘF
ν LĲŘėLėSBTZB EVSQBŘF .3 LĲŘėLUėSF DB EBSQBŘF 7 ����B UBUUWBŇ > $ ν UBUUWB  .37 βoK3 UWB ,1

t EIBSNB > ΣoK3� EIBSNP .37 EIBSNB � ,4 ����C ZPHBŔ > $ ".� ZPHB  #ed7 βoK3 Z� � �
,1 t�NBUBŔ > ΣoK3�  UUBNBŔ .3 ����DNVLUJ  > ΣoK3� NVLUJŔ $ t  QSBEP > ΣoK3�  QBSP  #ed t
NėSHB > $ "7 ,� NėSHBŔ #ed.2 + NėSHP .3 ����E HVIZBUBNBŔ > ".7 βoK3 HVIZBTUBNBŔ $
HVIZBUBNB #ed t QBSBŔ > $ ".7� QBSBN #ed βoK3 ����B CJOEV > Σ� CĨKB  7 ����C ZP NPIėE
BOZBN JDDIBUJ > $ βoK3� ZP �OZBZPHBŇ UBN JDDIBUJ ν ZP �OZP ZPHBŇ LBN JDDIBUJ .3 ����D TB
ĸėLIPŘBLB  > $ βoK3 TB ĸėLIP � � ,1� TP �KÖBŔ ĸėMNBMĨ  #ed TP �KÖBŔ ĸBMNBMJ  ".2 OėKÖėSQPŘBLB
	 
.3 TP �KÖBŔ ĸėMBMJ  7 t� WŌLŜFŜV >ΣoK3�  WŌLŜBŜV $T   WŌQBLŜFŜV +2ac � � ŜV ,1 ����E KėHBSUJ >
$S

pc� KBHBSUJ $S
ac$T � KėZBUF #ed KėZFUB ".27 SKėZBUJ 	 
 .3� KėHSBUJ βoK3 ����B CJOEVS > $

.2 +,2,4� CBOEV " ,1 CJOEV  #ed7 CBOEVS .3 t CVEEIBŔ > DPOK�� WŌEEIBŔ $$US�  WŌEEIJŔ #ed
	 
ĸ " CŌEEIBĸ .2 CBEEIBWBĸ .3 	VON�
 CVEEIZBĸ 7� ĲSEIWBŔ βoK3 ĲSEEIBŔ +2 t ĸJWP CJOEVS >
$ ".3� ĸJWP CJOEV #ed.2� ĸJSP CJOEVŔ + ĸJWP CJOEVŔ ,1,2 ĸJWP CJSEVŔ�CJSOEVŔ 	 
 ,4 ����C
CJOEVS WJŜŊVŔ > $ ".7 CJOEV WJŜŊV #ed ,1 CJOEV WJŜŊVŔ .2 ,2,4 WJŜŊVS CJOEVŔ +1 CJOEVS
WJŜŊV +2 t QSBKėQBUJŔ >ΣoK3 QSBKBQBUJŔ $T

����� :PHBħJLIPQBOJŏBE �����DE����BC� ZPOJNBEIZF NBIėLŜFUSF KBQėCBOEIĲLBTBŇOJCIBN ] SBKP WBTBUJ
KBOUĲOėŇ EFWĨUBUUWBŇ TBNėWŌUBN ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���
#PNCBZ ��v� -BIPSF ��v
� CJOEV TĲSZBNBZBŔ 	CJOEVĴħ DBOESBNBZBĴ #PNCBZ CJOEVħ DBOESBNBZBĴ -B�
IPSF
 QSPLUP SBKBĸ DBOESBNBZBŇ 	SBKBĴ TēSZBNBZBı #PNCBZ -BIPSF
 UBUIė ] BOBZPŔ 	BOBZP #PNCBZ

TBŇHBNėE FWB KėZBUF 	QSĤQZBUF #PNCBZ -BIPSF
 QBSBNBŇ QBEBN ]] ���� RVPUFE XJUI SFGFSFODF 	TFF
���DE
 +ZPUTOĤ 	&E� Q� ���
� CJOEVĸ DBOESBNBZBŔ QSPLUP SBKBŔ TĲSZBNBZBT 	WBS� TēSZBNBZBı
 UBUIė ]
BOBZPŔ TBŇHBNėE FWB KėZBUF QBSBNBŇ QBEBN ]]
����DE KBOUĲOėŇ <$ ��v> EFWĨ  ����C SB<.2 ��v>KBŔ ����B <" ��> CJOEV  ����B <.3 ���r> CJOEV 
����C B<+2 �r>OZBN ����B <#ed Q� ���> CJOEVS
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����D CJOEVŔ >ΣoK3 CJOEV  #ed t EFWP >Σ� EFIP 7 ����E CJOEVT > $ #ed7 CBOEVT ".3 CJOEV
.2� βoK3 �J � ,1 CJOEVŇ ,4 t�USBJMPLZBEBSQBŊBŔ > ΣoK3� EBNBHFE ,1 ����DE BûFS UIJT .3

SFQFBUT ���BC UIVT� WėZVOė TJEIZBUF CJOEVS OB DėOZBE CJOEVTėEIBOBN ����B ZBUIė IJ TėEIZBUF >
$ βoK3� ZBEė IJ TJEIZBUF ν ZBUIėIB TBEEIZBUF .3 ZBEė IJ TėEIZBUF 7 ����C UBUIė > $ +� UBEė
,oK3 ν UBWB.3 t CJOEV  >ΣoK3� CJOEVŔ +1,4

ac t  QSBTėEIBOBN >ΣoK3�  QSBTėEBLBŔ.3 ����D
ZBUIėWBTUIė >ΣoK3� ZBNėWBTUIėD 	 
 .3 t CIBWFE CJOEPĸ > $ βoK3 CIBWFE CJOEėĸ ,1�  ZVUP CĨKBŔ
#ed CIBWFE CJOEVĸ "  ZVUP CJOEVĸ .27  DZVUP CJOEVĸ .3 ����E DJUUė  >ΣoK3 DJUė  $S t UBUIė
UBUIė > $ βoK3� ZBUIė UBUIė ν UBUIė ZBUIė .3 ����B DBMBUZ BZBŇ ZBEė > $� ZBEė ZBĸ DBMBUF #ed
ZBEėZBŇ DBMBUF ".2 ZBUIėZBŇ DBMBUF .3 ZBEė ZBĸ BMBUF 7� ZBEė DBÖDBMBUF βoK3 ZBEė DBÖDB � �
� � ,1 ����C UBEė > ΣoK3� UėWBE .3� � � ,1 UBUIė ,4

ac t CJOEVĸ > ΣoK3 CJOEĲĸ +1 t DBMBŔ
TNŌUBŔ > $S

pc βoK3 DBMB TNBUBŔ ,1� DBMBŔ TNŌŔ $S
ac DBMBŔ TNSBUBŔ $T � DB DBÖDBMBŔ ν ����DE

> PN� .3 	FZF�TLJQ UP ����BC
 ����D CJOEVĸ DBMBUJ ZBTZėZBŇ > $� ZBTZėZBŇ DBMBUF CJOEVĸ #ed".2

βoK3 ZBEėZBŇ DBMBUF CJOEVĸ 7 ����E UBTZBJWB > $ #ed"7 ,oK3+2pc� UBTUIZBJ � 	 
 .2� UBUIBJWB
+1+2ac ���� PN� #ed.3 ����B  UBUUWėEIJQP > $ βoK3�  UBUUWėEIJLP ".2  UBUTėEIJLP 7 ����C
CIBWBSĲQĨ OJSBÖKBOBŔ > $ " +,2,4� CIėWBSĲQĨ OJ.2 CIBWBSĲQJŊJ 7 CIBWBSĲQĨ OJSBÖKB � �,1 ����D
BZBŇ DB CJOEV  >ΣoK3 EBNBHFE ,1 t  SĲQFŊB >ΣoK3 � QFŊB ,1 ����E WBTBUJ > $ 	DPOUSB NFUSVN
�
WBTBUF ".27� WBTBOUJ βoK3 ����BC PN� #ed.3 ����B ZėWBE FWB > $ " Zė � E FWB .2 ZėWBE EFWB
7� ZėWBE EFIF βoK3 ����C DB DBÖDBMBŔ > FN�� DBÖDBMBŔ $ 	VON�
� DB DBÖDBMBN ".27� DBMBŔ TNŌUBŔ
βoK3

����� 4JEEIPQBEFħB 	.T ��r
� CJOEV CVEEIB ĸJWB CJOEV WJŜŊV CJOEV QSBKėQBUJ ] CJOEV TBSWBHBUP EFWė
CJOEVT UBJMPLZBEBSQBŊBŔ ]] ���� RVPUFE XJUI SFGFSFODF 5BOUSBħMPLBTBıHSBIB �� 	.T �r
� CJOEV CVEEIB
ĸJWP CJOEV CJOEV WJŜŊV QSBKėQBUJ ] CJOEV TBSWBHBUP EFWB CJOEVT UBJMPLZBEBSQBOB ]] VLUBN BNŌUBTJE�
EIJZPHF ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r���v� -BIPSF
��v
� CJOEVS WFEIė CJOEVS WJŜŊVS CJOEVS EFWB 	EFWBĴ #PNCBZ -BIPSF
 TBEėĸJWBŔ ] CJOEVŔ TBSWB�
HBUP EFWP CJOEVT USBJMPLZBEBSQBŊBŔ ]] ����BC RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E�
Q� ��� #PNCBZ ��v� -BIPSF ��r
� ZBUIė IJ TėEIZBUF WėZVT UBUIė CJOEVQSBTėEIBOBN ]] ����BC RVPUFE
XJUI SFGFSFODF 	TFF ���DE
 +ZPUTOĤ 	&E� Q� ���
� ZBUIė IJ TėEIZBUF WėZVT UBUIė CJOEVQSBTėEIBOBN ]]
����DE RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��r
� ZBUIė�
WBTUIė CIBWFE CJOEPĸ DJUUėWBTUIė UBUIė UBUIė ] ����DE RVPUFE XJUI SFGFSFODF 	TFF ���DE
 +ZPUTOĤ 	&E�
Q� ���
� ZBUIėWBTUIė CIBWFE CJOEPĸ DJUUėWBTUIė UBUIė UBUIė ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����

:PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��r
� DBMBUZ FŜB ZBEė WėZVT UBEė CJOEVĸ DBMBŔ 	DBMBı
#PNCBZ -BIPSF
 TNŌUBŔ ] CJOEVĸ DBMBUJ ZBTZėťHF DJUUBŇ UBTZBJWB DBÖDBMBN ]] ���� RVPUFE XJUI SFG�
FSFODF 	UBE VLUBN BNŊUBTJEEIBV
 +ZPUTOĤ 	&E� Q� ���
� DBMBUZ FŜB ZBEė WėZVT UBEė CJOEVĸ DBMBŔ TNŌUBŔ ]
CJOEVĸ DBMBUJ ZBTZėťHF DJUUBŇ UBTZBJWB DBÖDBMBN ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤ�
NBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��v
� CJOEVŔ TBSWBHBUP 	TBSWBUBUUWĤEIJQP #PNCBZ -BIPSF
 EFWP
CIBWBSĲQP OJSBÖKBOBI ] BZBŇ DB CJOEVSĲQFŊB WBTBUF TBSWBKBOUVŜV ]]
����B <,1 �r> ZBUIė IJ ����B Wė<$ ��r>ZVT ����D CIBWF<+1 �v>E ����C UBEė <,4 �v> CJOEVĸ
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����D ZėWBE > ΣoK3 ZBWBE $T t CJOEVĸ DBMP > $ .3� CJOEVĸ DBMF #ed.27 CJOEVĸ DBMFE "� βoK3
CJOEVĸ DB TP ,1 CJOEV MP ,4

ac t EFIF >ΣoK3� EFIBT.3 ����E UėWBD DJUUBŇ > $ #ed"� UėWBU DJUUBŇĸ
.2 UėWBE WėZVĸ .3 UėWBU DJUUBĸ 7� βoK3 UėWBD DJUUB � ,1 t DB DBÖDBMBN > βoK3 EBNBHFE ,1� UB
DBÖDBMBN $� DBMėDBMBN ν DB DBÖDBMBŔ .3 ����B DBMF CJOEBV DBMF DJUUF > $ #ed.7 DBMF CJOEBV �
� � � "� DBMF DJUUF DBMF CJOEBV βoK3 DBMB DJUUF DBMF CJOEBV ,1 ����C TBSWBEė > ΣoK3� TBSWBUIė
.3 ����D KėZBUF > ΣoK3 KBZėUF $T t MPLBŔ > ΣoK3� MPLB .3 MPLFT 7 ����E WBDBŔ > ΣoK3
WBDBN ,1 ����B TB > ΣoK3 TP $ ����C UBE WBJ > ΣoK3 UB � ,1 t�DJUUBŇ > ΣoK3 � UUBŇ ,1

����E QSBTėEIBOF > $ βoK3 QSBTėEIėOBN ,1
ac QSBTėEIB � ,4

ac� QSBTėEIBZFU ν ����B ZBEZ BQZ
FLBUBZė > βoK3� ZBEZ FQZ FLBUBZė $� ZBEėQZ FLBUBZė ν ZBEZ BQZ FLėOUBUBŔ .3 t IZ FUF > $ ν LŜFUSF
.3� IZ FUV + IZ FUBD ,1,2 IZ FUBU � ,4

pc IZ FUBU ,4
ac ����C ĸBSĨSF TBŇWZBWBTUIJUėŔ > $ ".27

,4� ĸBSĨSF Tė WZBWBTUIJUė #ed ĸBSĨSFĸP WZBWBTUIJUBŔ .3� DIBSĨSF TBŇWZBWBTUIJUėŔ +,1
pc,2 DIėSĨSF

TBŇWZBWBTUIJėŔ ,1
ac ����D UBE BQJ > $ 	DPOUSB NFUSVN
� UBEė IJ ν TBEė IJ .3� VEZBNBŇ βoK3

VEZBNB� ,1 t TėEIJUF > $ βoK3 TėEIBUF +2� TėEIZBUF ν t WėZBV > FN�� WėZP $ +� WėZPŔ ,oK3� WėZVŔ
ν WėZV 7 ����E TBSWF TJEIZBOUJ > $� TBSWBŇ TJEIZBUJ βoK3 ν TBSWBTJEEIJUJ 7 t OJĸDJUBN > ΣoK3�
OJĸDBZBN .3 ����BNSJZBUF >ΣoK3 NSFZBUF $S t WėZVS >ΣoK3� WėZV ".2 ����CNBEIZBNė  >
ΣoK3 NBEIZBNėS ,1 t  ZPHBUBŔ > ΣoK3�  OJĸDBZBŔ .3 ����D UBEė > Σ UBEB 7 t CJOEVĸ > $ ν�
CJOEVŇ βoK3 t�DJUUBŇ >ΣoK3� WJUUBŇ +1
����BC DG� )BńIBQSBEĕQJLĤ ���BC� DBMF WėUF DBMBŇ DJUUBŇ OJĸDBMF OJĸDBMBŇ CIBWFU ] ���� DG� (PSBLŏBZP�
HBħĤTUSB �� 	.T ��r���v
� DBMF CJOEBV DBMF DJUUF DBMF WėZBV DB TBSWBEė ]] DBMBUF DBMBNėOP TP NŌUZVN
BCIZFUJ ĸėĸWBUB ] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF
��r
� DBMF CJOEBV DBMF DJUUF DBMF WėZBV DB TBSWBEė ] KėZBUF NSJZBUF MPLBŔ TBUZBŇ TBUZBN JEBŇ WBDBŔ ]]
���� RVPUFE XJUI SFGFSFODF 	TFF ����
 +ZPUTOĤ 	&E� Q� ���
� DBMF CJOEBV DBMF DJUUF DBMF WėZBV DB TBSWBEė ]
KėZBUF NSJZBUF MPLBŔ TBUZBŇ TBUZBN JEBŇ WBDBŔ ]] ����� 6QĤTBOĤTĤSBTBıHSBIB Q� ��� ZP WBJ OėEBT TB
WBJ CJOEVT UBE WBJ DJUUBN QSBLĨSUJUBN ] OėEP CJOEVĸ DB DJUUBŇ DB USJCIJS BJLZBŇ QSBTėEBZFU ]] �����
:PHBħJLIPQBOJŏBE ����� ZP WBJ OėEBŔ TB WBJ CJOEVT UBE WBJ DJUUBŇ QSBLĨSUJUBN ] OėEP CJOEVĸ DB DJUUBŇ DB
USJCIJS BJLZBŇ QSBTėEIBZFU ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PN�
CBZ ��v� -BIPSF ��r
� ZP WBJ OėEBŔ TB WBJ CJOEVT UBE EIJ DJUUBŇ QSBLĨSUJUBN ] OėEP CJOEVĸ DB DJUUBŇ
DB USBZėŊėN BJLZBTėEIBOBN ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� QQ� ������
#PNCBZ ��v� -BIPSF ��r
� ZBEZ BQZ FLBUBZė CėIZF ĸBSĨSF TBŇWZBWBTUIJUėŔ ] UBUIėQJ TėEIJUF WėZBV TBSWF
TJEIZBOUJ OJĸDJUBN ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v�
-BIPSF ��r
� ZBEėTBV NSJZBUF WėZVS NBEIZBNėNBEIZBZPHBUBŔ ] UBEė CJOEVĸ DB DJUUBŇ DB NSJZBUF
WėZVOė TBIB ]] ���� RVPUFE XJUI SFGFSFODF 	VLUBN BNŊUBTJEEIBV
 +ZPUTOĤ 	&E� QQ� ���o���
� ZBEėTBV
ĸSJZBUF 	WBS� NSJZBUF
 WėZVS NBEIZBNėŇ NBEIZBZPHBUBŔ 	WBS� NBEIZBNĤNBEIZBZPHBUBĴ
 ] UBEė CJOEVĸ
DB DJUUBŇ DB NSJZBUF WėZVOė TBIB ]]
����DE MPLBŔ <$ ��v> TBUZBŇ ����C DJUUBŇ <,2 �r> QSB  ����D OėEP <.2 ��r> CJOEVĸ ����D TėEIJUF
<" ��> WėZBV ����E TB<,1 �v>IB



"NęUBTJEEIJĮ ��

ӜʾȤǆ¹ ÆÃ�µΑȤǆ¹ ÄÀȥÀȭ ǆ¹ÃÆǆϿ « l
«ÀǆϿ ÃȤ¿ ǇÆȰ«ȤÀȭ ǆŎ¿Ͽȭ ÃȤ¿ Ǉ¾ȤÀ´Ȥµ |muprm
¾À´Ȱ ǆ¼ºȤµ ȭ¹ ȥÃ¹Ȱ ǆ¼¸ȤÀ´Ȥµ |l
ǆÆύȭ ǆ¼Дȩ ¾ÇȤÀΖ ȭ ÆÃ �ǆÆǆύȪ ŊȤ¿µȭ mupsm
�¸ӡКȤ¾ǋµȰ ¿Ȥǆµ ¾À´Ȱ ÆÃ �· ȭǆÇ¹Ȥ¾ |l
¿ԧȤ½ ȭϞ�¾ |��¿Ȱ ǆ¼Ȫ Æ ǆÆύȨ ÃĽº̥Àȭ muptm

�ǆµ ǆ¼µΑǆÃÃȭ¦Ȫm

<�� DJUUBWJWFLBĮ>

�ǆ¸ӺȤµȤ ÄÀȥÀԧ ½ȨɫȤ « Æ Ǉ§ȓȪ§¿ȨȪ l
ǆ«Ȱ ¹Ȥ¾ ǆÇ ÁȨ¦Ȥ¹ȤȰ Ƞǆ· ǆµӺǆµ ǆ¹¾ �Á¾ |mvom
Äǉж¾Ȥ¦ȤÀµǆӡȰ ŊΟÈȰ ¦Ȥ¿ �ÁÈ´Ȥµ |l

����B WZBťHėOJ TBSWBUBUUWėOJ > DPOK�� TBSWBŇ WZBťHėOJ UBUUWėOJ $� QBÖDBCIJŔ TBSWBUBUUWėOJ ν� TBSWF
UBUUWėOJ WZBťHėOJ βoK3 TBSWBUBUUWėOJ WZėťHėOJ ,1 ����C ĸBSĨSF OJWBTBOUJ DB > $ 7 βoK3� ĸBSĨSėŊJ
WBTBOUJ DB #ed".2 CIėWBSĲQP IJ SBÖKBOBŔ.3 ����D DBSBOUJ > $βoK37� DBMBOUJ #ed".t  TBŇDėSF >
$S ν  TBŇÖDėSF 7  TBŇDBSF $T �  TBULėSF βoK3  TBULėU� ,4

ac ����E NSJZBOUF > βoK3 7
NSJZBŇOUF $S  NŌZBŇUF $T � NSJZBUF #ed". t  NėSBŊėU > $S ν ,oK3�  NėSBŊBU $T �  EIėSBŊėU +
����BC PN� βoK3 	FZF�TLJQ
 ����BNBSBŊBŇ > ν� NBSBŊB $ t  QėUFOB > $ ν  WėUFOB 7 ����C KĨWBOBŇ >
$� KĨWJUBŇ ν ����D TJEEIF CJOEBV NBIėSBUOF >ΣoK3� DJUUF CJOEBV NBIėSBLUF .3 ����E  TJEEIJŔ >
ΣoK3�  TJEEIJ .2  TJEEIJŇ ,1 ����B BEIBĸ >ΣoK3� BZBŇ #ed t ZėUJ > FN� ZBUJ $� ZBTZB ν βoK3

����C TBSWBEFIJOėN > $S  TBSWBEBIJŊėN $T � UBTZB ĸėĸWBUBN ν +2,1,2 UBTZBJWB ĸėĸWBUBN ,4 UBTZB
ĸėĸWBUBN +1pc+2 UBTZB TėEIBOBN +1ac ����D ZBTZė  > ΣoK3� UBTZė  +1 t  CIFEZB  > $ 7 βoK3�
 CIFEZBŔ #ed  CIFEZB ".2  CBEEIB  .3 t �N�BZBŇ > $� TWBZBŇ ν  NBZP βoK3 t CJOEVŔ >
ΣoK3� CJOEV ".27 ����E TB TJEEIP > $ .3 ,oK3� TWBTJEEIP #ed".27� TB TJEEIBV + t�WBKSB�
QBÖKBSF > ν WBSBQBÖKBSF 	 
 .3� WBKSBQBÖKBSFŔ $� WBKSBQBÖKBSBŔ βoK3 CBIVQBÖKBSBŔ ,4

ac �� DPM�
JUJ CJOEVUBUUWBWJWFLBŔ > DPOK�� CJOEVUBUUWBWJWFLBŔ $� JUJ CJOEVWJWFLBŔ ν� JUZ BNŌUBTJEEIBV CJOEVE�
IėSBŊėWJWFLBŔ β 	EFFTU
EEIBV CJOEVEIėSBŊėWJWFLBŔ ,3 ���7 QSBFNJUUJU ĸSĨLVNėSBHVSBWF OBNBŔ� ν
QSBFNJUUVOU PŇ ���B BEIJŜŘIėUė >Σ� BEIJŜŘIJUBŇ .3 t ĸBSĨSBTZB >Σ ĸBSĨSF DZB 7 ���C DB >Σ� PN� $
���D DJUUBŇ >Σ DJUUB $ t OėNB IJ > FN�� OėNė IJ $� OBNFIB #ed. OB � � " EWėŘIFIB 	 
 7� OėNėEJ
β t MPLėOėŇ > Σ MPL� � ,1 ���E OJSNBMBN > FN�� OJSNBMBŔ $ β� DBÖDBMBŇ ν ���B ĸĲOZBN > Σ�
TNŌUėN .3 t ėLėSBUBĸ > $ .3� ėLėĸBWBD #ed".2� β ėLėSBUBD 7 ,3 t DJUUBŇ > Σ� DJUSBŇ ,3 ���C
 MBLŜBŊėU > $�  LėSBŊėU ν β

���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��v� -BIPSF ��r
�
TBSWėŊJ CJOEVUBUUWėOJ ĸBSĨSF OJWBTBOUJ DB ] DBSBOUJ WėZVTBŇDėSF NSJZBOUF 	NSJZBUBJ #PNCBZ

WėZVNėSBŊėU ]] ���� DG� %BUUĤUSFZBZPHBħĤTUSB ���DEo���BC� NBSBŊBŇ CJOEVQėUFOB KĨWBOBŇ CJOEVE�
IėSBŊėU ] CJOEVSBLŜėQSBTėEFOB TBSWF TJEIZBOUJ ZPHJOBŔ ]] ���� RVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV

:PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� NBSBŊBŇ CJOEVQėUFOB KĨWBOBŇ CJOEVEIėSBŊėU ]
CJOEBV NBIėSBTF TJEEIF 	TJEEIF CJOEBV NBIĤSBTF #PNCBZ -BIPSF
 TBSWBTJEEIJŔ QSBKėZBUF ]]
����BC UBUUWėOJ <+2 �v> ĸBSĨSF ����BC  QėUFOB <$ ��r> KĨWBOBŇ ����D CJOEV<,4 �r>Ŕ �� DPM�  TJ<,3

�B>EEIBV
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ȓÁ�ʌȰ ÁÈ´Ȥµȥµ¾ǆԒ ¾Ȥ¿Ȩº¾Ȱ ǆΤ·¾ |mvpm
�ǆÃ¾Ϟ �¾·ȤԵȰ « ¬ȭ·½ ȭ·Ȥǆ·Ãْµ¾ |l
«̚ÁȰ ǆÃ¦ÁȰ Ķǉ ÀȰ ÄȤϿȰ ¸¾ �̧ ǇÀȰ¸À¾ |mvqm
ÇÆΟǇӑÆǆµ ŊȥΟȤ Ķȥ²µȭ ¾Ȩ·µ ȭ ¾ Ǉ·Ȥ l
µ¹ȨΟȤȥÃ¹Ȱ ¼ ǇϐȤ ǆ¼½ ȭǆµ ½¿µȨ ǆ¸¿Ȥ mvrm
ÀȨǆ·ǆµ ¼О ǇÄȨ¦ȭ ¹ ¾ ǇԵǆµ ¸¹ÆȰº·Ȥ l
ĶǇϩǆµ ÄŅ Ǉ¦Ȥ¿ȵÅ Ǉ ¦Ȥ¾ ȭ¹ À¾µȭ y¼ÁȤ¾ |mvsm
«ǆÀµȰ ǆ«ÀΖԧ ½ȤǆÅµ ǇȰ ¹ ȮÃ Äɽµȭ l
«ĶȰ ÆȤȰÆȤǆÀ¦Ȱ ǆ«ŅȰ ǆ«Ȥ·ȭÃ ŊȤ¿µȭ mvtm
¸¾�ӡȤ¶ �ӡ ¦Ȥ¾ӡ ¾ȨÈȨ ¿οȥ¿µ ȭ ¼ Ǉ̧ ȮȪ l

���D EVSMBLŜZBŇ > $US .3� EVSMBLŜB $� EVSMBCIBŇ #ed".27 β EVMMBCIBŇ ,1 ���E BTUJ NėZ�
PQBNBŇ UW JEBN > $ #ed.2� BTUJ NėZPQBNBSEJUBN " JEBN BTUBNBZPQBNBN .3 BTUJ NėZPQBNėŇ
UW JEBN 7� BTUJ NėZPQBTBŇWJEBN +,2 BTUJ NėZPQBTBNWJ�N ,1 BTUJ NėZPQBTBNNJUBN ,3

pc BTUJ
NėZP TBNBOWJUBN ,3

ac BTUJ NėZPQBTBOWJEBN ,4 ���B BWJNBSEZBN > $ β � WJNBSEZBN ,1� BWJ�
UBSLZBN ν BWJNBSEBN .3 t BEėIZBŇ > Σ BEėLŜBŇ $� BEėCIZėŇ 	 
 .3 ���C DIFEBCIFEė  > Σ�
DIFEėDDIFEė  .3 t� WBSKJUBN > Σ�  WBSKJUBŔ ,4

ac ���D DBÖDBMBŇ > Σ� QBŇDBMBŇ ,1 t WJLBMBŇ >
$ .3 β WJLBMB ,3� WJDBMBŇ #ed BIWBMBŇ " WJQIBMBŇ .2 WJDBMBŇ 7 t LSĲSBŇ > Σ LSVSBŇ $T

���E EIBSNBEIVSBŇEIBSBN > $ #ed +2� EIBNBEIVSBŇEIBSBN +1,2,4 EIBSNBEIVSBŇEIBSėN "
EIBSNBEIVSBOEIBSB � .2 DBSNBNBMBŇEIBSBN 	 
 .3 ĸėOUBŇ EIBSNBEIVSBOEIBSBN 7 EIBNBE�
IVSBEIBSBN ,1 EIBNBEIVSBŇEIBSBŇN ,3 ���B IBTBUZ > Σ IBUZ .2 TBIBUZ #ed7 t VMMBTBUJ > $
#ed".37 ,3

pc VMBTBUJ .2� BNĨ 	 
 ,1 VDIBTBUJ 	 
 +1 VISBTBUJ 	 
 +2 VISBTBUJ ,2,3
ac,4 ���C

LSĨłBUFNPEBUF >Σ� LSĨ � ����,1 ���D UBOPUZ ėKĨWBOBŇ >β UBOėUZ ėKĨWBOBŇ,1� UBOPUZ ėKĨWĨOBŇ
$� UBOPUJ KĨWBOBŇ ν t CVEEIZė > $ .27 ,3� CVEIZė #ed" ,1,2,4� CVEEIZB .3 ���E CJCIFUJ
CIBZBUP EIJZė > β� CJCIFUJ CIBZBUP CIJZė $� CIBZėU CIJEZBUJ TBSWBUBŔ #ed CIBZėU CJCIZBUJ TBSWBUBŔ
" CIBZėU CIJEZBUJ TBSWBUBŔ .27 CJOEF CB � UP CIBZėU .3 ���B SPEJUJ > $ +2pc 	DPOUSB NFUSVN
� SP�
EBUF ν� SPEBUJ +1+2ac, t CBOEIVĸPLFOB > $ β� CBIBĸPLFOB #ed CBIVĸPLFOB ".27 CBEIZBUF ĸPLF
.3 ���C NVIZBUJ > $ β 	DPOUSB NFUSVN
� NVIZBUF ν ���D LSVEIZBUJ > $ β 	DPOUSB NFUSVN
 LSV
� � ,1� LBNQBUF ν t�ĸBUSVLėSZFŜV > Σ ĸBUSĲLėSZFŜV  $ EBNBHFE ,1 ���E SBNBUF > Σ� WBTBUF $
t �CBMėN > $S " β CBMėU ,3

ac� ZBCBMėN $T � CBMėU #ed.27 SBTėO .3 ���B DBSJUBŇ > Σ� DBSJ�
USBŇ 7 t DJUUBSBUOBTZB > $ #ed.27� WJUBWėUOBTZB 	 
 " DJUUB � LUBTZB .3� WJUBWėOBTZB + DJUUBWėOBTZB
, ���C CIėŜJUVŇ > $S ν +2 CIėŜBUVŇ $T � CIėŜJUBŇ +1, ���D DBLSBŇ TėŇTėSJLBŇ DJUSBŇ > $�
TBSWBŇ TBŇTėSJLBŇ DBLSBŇ#ed TBSWBTBŇTėSJLBŇ DBLSBŇ".2 EJWZBŇ TBŇTėSJLBŇ DBLSBŇ.3 TBS�
WBTėSBTėSJLBŇ DBLSBŇ 7� DBLSBŇ TBŇTėSJLBŇ DJUSBŇ β ���E QSBKėZBUF >Σ QBKėZBUF $T ��� PN�ac
,4 	DPSSFDUFE FZF�TLJQ
 ���B EIBSNBĸ DėSUIBĸ DB >Σ � � � � ĸ DB ,1� EIBSNBTZėSUIBTZB .3 t LėNBĸ
DB > $ ν LėNBTZB .3� NPLŜP �ZBŇ β ���CNPLŜP ZBE > FN�� NPLŜP ZBŇ $,1 NPLŜBŔ TZėE #ed
NPLŜB TZėE ".27 NPLŜBTZB 	 
 .3 LėMBĸ DB β t HĨZBUF CVEIBJŔ > $ β� EIJ WJDJOUBUBŔ #ed.2 EIJ
WJDJOUJUBŔ " LSJZBUF CVEIBJŔ .3 EWJDJUUJUBŔ 7
��� DG� :PHBħJLIPQBOJŏBE ����� IBTBUZ VMMBTBUJ QSĨUZė LSĨłBUF NPEBUF UBEė ] UBOPUJ KĨWBOBŇ CVEEIZė CJC�
IFUJ TBSWBUP CIBZėU ]] ��� DG� :PHBħJLIPQBOJŏBE ����� SPEIBUF CVEIZBUF ĸPLF NVIZBUF OBWBTBŇQBEė ]
LBNQBUF ĸBUSVLėSZFŜV LėNFOB SBNBUF IBTBO ]]
���D <$ ��v> DBÖDBMBŇ ���D DB<.2 ��v>ÖDBMBŇ ���E  EIVSBŇ<+1 �r>EIBSBN ���E CIBZBUP <.3

���r> EIJZė ���B <#ed Q� ���> SPEJUJ ���B <" ��> ���DE  LėSZFŜV <,1 �r> LėNFOB ���B DJ<,2

�v>UUB 
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µΨÃ~ « ȭµÆȨ țºȰ ǆ«Ȥ·жХ ȕČ¿µȭ mvum
ÆȤϩ¾ȭ¦Ȱ « ǆ«ΑȰ ÆÃȵÅȤ¾ ȭÃ ·Ä�¹ ȭ l
�ΟÃÁȨɽ µІȤǆ´ Äǉжȭ ºµΟºǆü²µȪ mvvm
ԪȤǆ¸ӺȤ¹ ȭ¹ ¿Ȩ¨ ȭ¹ ¿ԒǇ ǆ«Ȱ ŊÆȤϩǆµ l
ǆÄÁȤȰ «Ã �ǆµ ¾ȨÇȭ¹ µǋǆÅµȪ §Ȱ ǆº¼Οǆº mvwm
�ǆÆύº·¾Ȥț³Ȩ ¨ ǇȚŊÆȤ·ÃْµȪ l
�¨ȨŅȪ ºȤºÆȰºǉ́ �ǆӡȰ ÄǉжȰ ŊÃµ �¿ ȭµ |mvonm
¹Ȥǆʡ¹Ȥ ȥ¿µ ȭ ÃǆÃȤ �µ ȭ¹ ºÃ¹Ȱ ¿¶Ȥ l
ºȤ¹ȥ¿ ȭ¹ « ºȤ¹ȥ¿Ȱ µ¶Ȥ ǆ«ȭ¹ ¾Ȥ¹Æ¾ |mvoom
§͛ǆČ¬¹ǆ ¹ȤΝȤ¹Ȱ ¿ǆ· µȥʈµÀȨ ½Ãȭµ |l
Æ Ǉ·ȤϿǆ«ÆȰµȤ¹ �Ν¹Ȥ ¹ ȮÃ ÆȤϩµȭ mvopm

���D TBSWBŇ > Σ� TBSWB $ ���E BOZBO > $ .2� BOZBŇ #ed7 BOZP " β FWB .3 t OB EŌĸZBUF > β
" V EŌĸZBUF $� WJEZBUF #ed OB WJEZBUF .27 QSBWBSUBUF .3 ���B TėEIZBN FLBŇ DB DJUUBUUWBŇ >
FN� TėEIZBN FLB DB DJUUBUWBŇ $� TėEIZBUF OB IJ UBD DJUUBŇ #ed.2 TėEIZBN FLBN BIJ UBD DJUUBŇ "
TėEIZBN FWB IJ UBD DJUUBŇ .3 TėEIZBUF OB IBUBDJUUBŇ 7� TėEIZBN FLBN BDJUUBUWBŇ β ���C FWB >Σ
F � ,1� FLB  $ t EBSĸBOF > $β EBNBHFE ,1� ZBUOBUBŔ ν EŌĸZBUF.3 ���D JUZ >Σ� JWB +1ac t BWBMPLZB >
$β 7 	DPOUSB NFUSVN
� BOėMPLZB #ed".2 ėWBMPLZB.3 t�UBOUSėŊJ > $β UBOUSėŊĨ ,3� NBOUSėŊJ ν UBŇ
QSėŊĨ.3 ���E ĸĲOZF >$ν� ĸĲOZBŇβ t QBUBUZ BQBŊłJUBŔ >$ 	DPOUSBNFUSVN
� QBUBUJ QBŊłJUBŔν QBUBUJ
QBÖDJUBN .3� QBUBOUZ BQBŊłJUėŔ β QBUBUZ BQBŊłJUėŔ +1 ���B TWėEIJŜŘIėOFOB >Σ� TWėEIJŜŘIFOB OB
	 
 " t�ZPHFOB > $� NėSHFŊB ν β ���C ZBT UV DJUUBŇ QSBTėEIZBUJ > FN� ZBT UVĸ DJUUBŇ QSBTėEIZBUJ
$� ZBUOėD DJUUBŇ QSBTėEIZBUF #ed ZBUOėD DJUUBŇ QSBTėEIBZFU " ZBUOBDJUUBŇ QSBTėEIBZFU .2 ZBD
DJUUBŇ UV QSėTBEEIBZBUJ 	 
 .3 ZBUOBŇ DJUUBŇ QSėTBEIZBUF 7� ZBTZB DJUUBŇ QSBTėEIZBUF β ZBTZB �
� QSBTėEIZBUF ,4

pc ���D DBSWBUJ > Σ DBWBUJ .3 WBSUBUJ +2 ���E UŌŜJUBŔ LIBŇ > Σ UŌŜBUBŔ LIBŇ
$T  EBNBHFE ,1 ����B BTJEEIB  > β� BTJEEIBŔ $� OB TJEEIJ  " OB TJEEIB  #ed.2 BTJEEIBŇ
.3 OB TJEEIBŇ 7 t  QBEBN > Σ�  QėEBN .7 t�ėSĲłIP > $ "� ėSĲłIė #ed.27 β ėSĲłIėU .3

����C HVSV  > Σ HVSĲ  $t  QSBTėEB  > $ β 	DPOUSB NFUSVN
  QSBNėEB  ,1�  LėSVŊZB  ν  QSėTėEB 
.3 t  WBSKJUBŔ > $ .3�  WBSKJUė "  WBSKJUėU .27  WBSKJUėŔ #ed β ����D BHPUSBŔ > FN�� BHPUSB  $�
UF LBUIBŇ ν BHėUSBŇ .3� TWBHPUSė +,1,2,4

ac BHPUSė ,3,4
pc t QėQB  >Σ� QėTB  +2ac Qė  ,4

ac t
 TBŇQĲSŊBĸ > $�  TBŇQĲSŊB  #ed".2  TBŇQĲSŊBŇ.3  TBŇQĲSŊF 7�  TBŇQĲSŊėβ ����E DJUUBŇ >
.37 β� DJUUB  $�  DJUUBŇ #ed".2 t QSBWBSUBZFU > $� QSBLVSWBUF #ed".27 +1,1,2,4 QSBLVSWBUJ
.3 QSBLVSWBUP +2 QSBWBSUBUF ,3 ����B OėHOJOė > $ β Oė �J � ,1� BHOJOė ν BOJOė 	 
 " t KĨZBUF > $�
KėZBUF ν� KĨWBUF β EBNBHFE ,1 t�WBIOJS >Σ WBIOJ +1 ����C WėUFOB > $ ν� WėUBJS OB β t�QBWBOBŇ > $�
QBWBOPΣ ����DQėOĨZFOB > $� VEBLFOB ν� QėOĨZBJS OBβ QėOĨZBJ OB ,1 t QėOĨZBŇ >Σ QėOĨZZBŇ.37
����DE JT USBOTNJUUFE JO " UIVT 	DG� ����DE
� JEBLF 	 
 ĸVEEIėOUBDJUUBTBŇUėOBN ėUNėOėNFOB TėEIZBUF
����E DJUUFOB >ΣoA� DJUUBŇ OB .3 DJOB ,1

ac t NėOBTBN > $ β NėOBTBŔ +1+2ac� TėEIZBUF #ed.27
ĸBLZBUJ .3 ����B LIBłHBĸ > $ .27� LIB�HB " LIBłHBŇ #ed.3 β t DIJOBUUJ > $ β DIJOOBUJ +�
DIJOEBUJ ν DIJOEBOUBN .3 DIBOEBOUJ 7 t�OėUNėOBŇ > Σ OėUNėOėŇ $T � ėUNėOBŇ .3 ����C
UĨLŜŊBUBSP > $ .3 β UĨ � � � ,1� UĨLŜŊBUBSBŇ #ed".27 t�CIBWFU > Σ � WFU ,1 ����D TVEėOUB  >
$� VEEIBSUVŇ ν VEZBU UV .3� ĸVEEIėOUB  β t  TBŇUėOB > FN��  TBŇUėOF $�  TBŇUėOBN ν β ����E
ėUNBOė OBJWB > FN� ėUNBOė OFWB $� ėUNėOBŇ OBJWB ν ėUNBOėĸFOB .3� ėUNėOėNFOB + ėUNBOėOFOB
,
���B <$ ��r> TėEIZBN ���B UB<+2 �r>D DJUUBŇ ����B BTJEEIB<,4 �v>QBEBN ����D BHPUSBŔ <,3 �C>
QėQB  ����C  UBSP <.3 ���v> CIBWFU ����D <$ ��v> TVEėOUB 



�� � $JUUBWJWFLBĮ

ǆ¹ÀȤÁҨȭ Æ·Ȥ ǆ«ȭ ¿Ȫ ¦ÀȨΟÃÁҨ¹¾ |l
Æ Ԫǆºǆµ Æ¾ ǇŇȤϿȭ ¹½ǆÆ ÃȤ Æ Ǉ§ȤÄ¿Ȥ mvoqm
Ԫ¿Ȱ ÆÃ �̈ µȰ ǆ«Ȱ ¼ ǇϐȤÃÁȨɽµȭ ¿ǆ· l
µ·Ȥ ¼ȤԵ¨µȭ¹ ȮÃ ԥµ �ӜȰ ¼ȤԵǆ«µȪ mvorm
¿ȭ ¼ ǇϐȤ µІǆ¹¿Ȥ �Æ Ȱ ¦ǇÃ �µ ȭ ǆ«ǆ¹ĸÇ¾ |l
�ǆ¹Ãµ �¦¾Ȥ¨ȵÅ Ǉ ¾ζȨº¾ȤȪ ºµǆϿ µȭ mvosm
�ɫȰ ÆÃ �ÉºȤ· Ȯӡ ÁȨ¦Ȥ¹ ǇĸÇÇȭµ Ǉ¹Ȥ l
Ŕǉ¿µȤȰ ÆΟ½ȤÃȭ¹ ¾ǋÅȤÉȤ¹ǆÃÃْµȤȪ mvotm
ŊȤ´Ȥț³Ȱ Æ·Ȥ ǆ«Ȱ ǆÃȤ¹ȥ¿Ȥ;ÁȭÃÀȭ l
¿Ņ ·ȭÄȭ ÃÆ ȭϡȤ¿ ǇԒŅ ǆ«Ȱ ÃÆ ȭϑ ǇÃ¾ |mvoum

����B OJSėMBNCF TBEė DJUUF > $pc β OJSBMBNCF TBEė DJUUF $ac� OJSėMBNCBŇ ZBEė DJUUBŇ ν ����C ZBŔ >
$ "� Zė #ed.27 ZBNB 	 
 .3� β ZB +1+2ac t LBSPUZ BWBMBNBCBOBN > $ β� LVSZėU TėWBMBNCBOBN
ν LBSPUZ FWB MBNCBOBN .3 ����D TB TWBQJUJ > $ β 	DPOUSB NFUSVN
 TB TZBQJUJ + TB TWBQJ � ,1� TWė�
QBŇ ZėUJ ν TB TWBQBUJ .3 t TBNVESėOUF > Σ � � �Sė�UF ,1� OB NVESėOUF 	 
 .3 ����E OBCIBTJ
Wė TVLIėĸBZė > β 	DPOUSB NFUSVN
� OBCIBTJ Wė TVLIėĸJLIėĸBZė $� OBCIBTĨWB TVLIFDBSėŔ #ed OBCIBTĨWB
TVLIFDDIBZė " OBCIBTJ WB TVLIFĸBZė .2 OBCIBĸ ĸJWBTVLIėĸBZBŔ .3 OBCIBTĨWB TVLIFĸBZė 7 ����B
TWBZBŇ > $ ν ,4

ac� BZBŇ +,1,2,3,4
pc t TBSWB  > Σ� TBSHB  +2 t DJUUBŇ > $ β� CVEEIWė ν CVEIWė

#ed CBEEIWė 7 ����C CVEEIZėWBMPLZBUF ZBEJ > FN� 	DPOUSB NFUSVN
 WŌEEIZėWBMPLZBUF ZBUJ $S 
CVEEIZėWBMPLZBUF ZBUJ $T � ZBEJ DJUUBŇ WJMĨZBUF ν ZBEJ DJUUBŇ QSBMJZZBUF 7� CVEIė WJMĨZBUF ZBEJ β
CVEIZB WJMĨZBUF ZBEJ +2 CVEIė WJMĨZBUB ZBEJ ,1 ����D UBEė > $ #ed".2 UBUIė .3 UėEė 7� UėWBE β
t�CėIZB  >Σ� CėIZF #ed WėLZB  ,3 t� HBUFOBJWB >Σ  HBUBOBJWB #ed  HBUBJOBJWB 	 
 " ����E TNBS�
UBWZBŇ > $� LBSUBWZBŇ #ed".2 LBSUBWZė .37� NBOUBWZBŇ β t CėIZBDJUUBUBŔ > $� CėIZBUP EISVWBN
ν CėIZBUP EEIŌWBN 7� CėIZBUBEWJEė β Cė � � � � � ,1 WėLZBUBEWJEė ,3 ����B ZF > ν� ZP $ β t
CVEEIZė > DPOK� 	#JSDI
� CVEEIė $+ CVEIėT #ed".27 CVEEIėT .3 CVEEIWė ,1,2,4 CVEEIP
,3 t UBOUSBOJSZėTBŇ > $ β UBOUSBOJSZėTB +1� UBUUWBOJSZėTBŇ #ed7 UBUUWBOJ	 
TBŇ " UJUWBOJSZėTBŇ 	 

.2 UBUWBOJEEIZėOBŇ 	 
 .3 ����C LVSWBUF > FN�� LVSVUF $� LVSWBOUF ν LVSWBOUBŇ .3� WBTBOUJ β
t  OJHSBIBN > $ ,�  WJHSBIBN #ed".27 +  TBŇHSBIBN .3 ����D BOJWBSUBLBNėSHFŜV > $� BWJC�
IBUUJLBZė NėSHF 	 
 #ed BCIJWZBLUJLBZė NėSHF " BCIJWBUUJLBZė NėSHF 	 
 .2 BWJSQBUUJLBZBNėSHBŇ
	 
 .3 BCIJWBSUJLBZė NėSHF 7� BOJWBSUJLBZė NėSHP +,2,3,4

pc BOJWBSUJLėZė NėSHP ,1 BOJWBSUBZė
NėSHP ,4

ac ����ENBUTZPQBNėŔ QBUBOUJ > FN� 	DPOUSB NFUSVN
 NBUTZPQBNė QBUBOUJ β� NBTZBVQBNė
QBUBOUSJ $S  NBTZBVQBNė QBUBOUJ $T � NBEIZF �QėOBŇ #ed NBEIZFQėOBŇ QBUBOUJ ".2 NBUTZP Wė
TBŇWBEBOUJ .3 NBEIZF QėSBŇ QBUBOUJ 7 t UF > Σ PN� $T ����B VLUBŇ > Σ VLUB $� VLUBT .3 t
 QėEBJĸ DB > $ β  ZėEBJĸ DB +1  QėEBJ � ,1�  QėEFOB ν  QBOEZFOB .3 ����C MPLėOVHSBIB  > Σ
MPLėOVHSBIBIB  7 MPLėOVIB  +2ac � LėOVHSBIB  ,1 t  IFUVOė >Σ  IFUVOB$ ����DE PN�.3 ����D
ĸSĲZBUėŇ >ΣoM3 ĸSVZBUėŇ$ t TBUZB  > $� TBSWB  νoM3� β TBSWB  ,3 t� CIėWFOB >ΣoM3�  CIBWFOB
$ ����E  WJWBSKJUėŔ > $ β�  WJWBSKJUėO #ed.2  WJWBSKBOėU "  WJWBSKJUBN 7 ����B QSėŊėSĲłIBŇ >
$ #ed7 β  QSėŊėSĲTUIBŇ 	 
 ,1

ac� QSėŊBSĲłIBŇ ". t TBEė > $US ν β TBEėŇ +2� ZBEė $ ����C
LBMFWBSF > LBMF � � ,1 ����D ZBUSB > Σ � USB ,1 t WBTFE > Σ WBĸFE $S  WBĸPE $T t WėZVT > $ β
WėZVĸ ν ����E UBUSB DJUUBŇ > $ β� DJUUBŇ UBUSB ν DJUUBŇ UBE .3 	VON�
 t EISVWBN >Σ EIŌWBN 7
���� DG� :PHBħJLIPQBOJŏBE ����� TNŌUZė LėNBSBUBŇ DJUUBŇ WJKėOĨZėU LBMFWBSF ] ZBUSB EFĸF WBTFE WėZVĸ DJU�
UBŇ UBE WBTBUF 	WBS� WBTBUJ
 EISVWBN ]]
����B <.2 ��r> TB ����D TWBQJUJ <,1 �v> TBNVESė  ����D <" ��> UBEė ����E  WJWBSKJ<$ ��r>UėŔ ����B
 ėSĲ<,2 �r>łIBŇ ����D <+1 �v> ZBUSB ����E DJ<+2 �v>UUBŇ
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ÆºȤ �ǆ··Ӵ·ȭÄȭ µ Ǉ · ȮÃȤϡȤ¿ ǇǆÃÃْµȭ l
¹ Ãȭǆ ǆ«ÆȰµȤ¹ Ȱ µŅ ¾ȤȰÆǆÃ·ȤÀ´Ȥµ |mvovm
¿ȤÃϡȤ¿ ǇŊ«ȤÀȨ y¿Ȱ ȕČ¿µȭ ÆӜÃȤ¾µȪ l
ǆ«¾ȭÃ µ·Ȥ ϿȨ½ Ǉ�̡ ȭ Ŋ¦ǋ ǆµȰ ¨ Ǉ́ ¾ |mvowm

�½¿Ȩ¨ �ǆµ½ ȭʾ¹ ÃȤ¿ Ǉ¾ �ϩ¨µȨ ¿·Ȥ l
¨ǋÇȥΤȤ ÆÃ �µΑȤǆ¹ ǆ«Ȱ ÆÃ �̈ µȰ µ·Ȥ mvpnm
µ·Ȥ ÉȤ¹ Ȱ µ·Ȥ ϩȤ¹ Ȱ µ·Ȥ ǆÆǆύԒ·Ȥ¾ǋµ¾ |l
ǆŅÃĽȤ´ȤȰ Æ¾ȤÃȭÄԒ·Ȥ Ã Ȯ Ȥ¿µ ȭ ň ǇÃ¾ |mvpom

�ǆµ ǆ«ǆÃÃȭ¦Ȫm

<�� QSBLęUJWJWFLBĮ>

Ŋ¦ǋ ǆµÀȭÃ ǆÇ ǆ«ԧ ¾ÇȤ¼ОȪ Ŋ¦ȥْµµȪ l
¾À´Ȱ ÃȤ¿ ǇµΑԧ ¹ȤÄȰ « Ãº ǇÅȪ ԥǋµȪ mwom

Æ Ǉ¦ǋ µȰ ȓӭǋ µȰ « ȮÃ ¿;ǋ µȰ ºǉÃ �вǆ¹ l
ÆÃ~ Ŋ¦ǋ ǆµțº ȭ́ ÄÀȥÀȭ yÃǆԚµȰ Æ·Ȥ mwpm

����B TBSQėEJ  > $ β� TBZėD DB #ed.27 TBZėEWB  	 
 " EBSQėQB  	 
 .3 t  EBŜŘB  > ν  EŌŜŘJ  .3�
 EVŜŘB  $� β  EBŜŘBŇ +1+2ac  EBŇĸB  ,3 t  EFĸF UV> $S  EFĸB UV $T �  EFĸF DB ν  ĸF DB "  EFĸFD
DB 7�  EFĸF DB β  EFĸFŜV ,3 ����C  WJWBSKJUF > Σ�  WJWBSKBUF .3 ����D OB WFUUJ > Σ� OBWBUJO 	 

.3 t  TBŇUėOBŇ >Σ  TBŇUėO� ,1 ����E UBUSB NėŇTB  > $ β � � � TB  ,1� UBUUBONėTB  #ed.2
UBUUBONėSHB  " UBUSBO NėŇTB  	 
 .3 UBUUBONėŇTB  7 t� WJEėSBŊėU > Σ  WJEBSBŊėU $S

ac ����B
WėZV  >Σ� WėZVŔ $ +1 t� QSBDėSP >Σ  QSBSP ,1 ����C TBWZB  >Σ TB  ,1

pc � ,1
ac� TBSWB  7 ����D

DJUUBN FWB > Σ� DJUUBW FWB $S t UBEė > Σ� TBEė .3 t KBOUPS > $T #ed".3 , KBOUėW 	�
 ,1� KBOUP $S

+ .27 ����E CIVťLUF > $ #ed".3 +2� CIVÖKBOUF .2 CIVOEBUF 7� CIVLUF +1, t  KBŇ HVŊBN >
$�  KėO HVŊėO ν  KėOBHVŊėO #ed�  ZBŇ HVŊBN β ����B VCIBZPS HBUJCIBťHFOB > Σ VCIBZP � �
� � OB ,1 ����C WėZVS > Σ� WėZV  #ed,1 ����B UBEė 	�OE
 > Σ� UBUIė  #ed.2 t EIZėOBŇ > Σ�
EIZėOBŇT ,1� KÖėOBŇ .37 ����C UBEėNŌUBN > $ ".3 β UB � � � ,1� TBEėNŌUė #ed UBEėNŌUė
.27 ����D  WBKSėŊėŇ > $�  WBSHėŊėŇ ν β t TBNėWFĸBT > $ β TBNėWF � T ,3

ac� TBNėEIJĸ DB ν
TBNėEIJŇ DB 7 ����E EISVWBN > Σ EIŌWBN 7 �� DPM� JUJ DJUUBWJWFLBŔ > $ ν� JUZ BNŌUBTJEEIBV
DJUUBWJWFLBŔ β ��� 7 QSBFNJUUJU ĸSĨĸBSBWBŊBCIBWėZB OBNBŔ ���B QSBLŌUJS FWB IJ > $ 	DPOUSB NFUSVN
�
QSBLŌUJĸ DBJWB ν� QSBLŌUFS FWB β ���C  CBOEIBŔ > Σ  CBOEIB $S

ac .2  CB � � ,1 t QSBLĨSUJUBŔ >
Σ QSBLJSUėUBŔ $T � QSBLĨSUJUėŔ .2 ���E OėĸBŇ DB > $� OėĸBOBŇ ν β t WBQVŜBŔ > Σ� WBQVŜBŇŔ +2 t
TNŌUBŔ > $ β "� TNŌUBN #ed.37 TNŌUė .2 ���B DBJWB >Σ DBJ 7 ���C ZBU LŌUBŇ >Σ ZBE LŌLUBŇ
,4

ac t  KBONBOJ >Σ�  KBONBOėŔ.3 ���D TBSWBŇ > $T ".7 +,3� TBSWB $S #ed� UBU TBSWBŇ,1,2,4

	VON�
 t QSBLŌUJ  > Σ � L� UJ  ,4 ���E �WBTUIJUBŇ > $S β� BWBTUIJUBŇ $T � DB TUIJUBŔ #ed.27 DB
TUIJUBŇ ".3 ���DE BûFS UIJT .3 BEET� QĲSWBQSBLŌUJSĲQFOB ĸBSĨSF DB TUIJUBŇ TBEė ]]

����B <,4 �r> ZėWBE ����DE  UBUUWėOJ <.3 ���r> DJUUBŇ ����B <#ed Q� ���> UBEė ����D <,1 �r> USJ 
����D <,3 �B> USJ  ����D  WBKSėŊėŇ <$ ��v> TBNėWFĸBT ���B <" ��> QSBLŌUJS
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Ŋ¦ǋ ǆµْϡǆÃ¸Ȥ É ȭ¿Ȥ ÄȤÀȥÀȥ ǆ«ÆȰ½ÃȤ l
ÄȤÀȥÀȥ ÃȤµǆºȤϞȤ « Ȯǆ¦ȥ ¼ Ǉǆύ¨Ȩ«ÀȤ mwqm
Æ Ǉ§ȓȪ§Ȥǆ·¦Ȱ ǆ«ȭ Èǆ´¦Ȱ ¿ȓΙϞµȭ l
¼ ǇǆύŊ½ǋµ¿Ȩ ¿ ȭ « µ ȭ ÆÃȵ Ŋ¦ǋ µ ȭ̈ Ǉ�́ ȤȪ mwrm
ǆ«ȤϞȤ ¿ȤȪ Ŋ´Č¿ǆϿ ½ÃǆϿ « È´Ȱ È´¾ |l
ǆ«Ŋ¦ǋ µ¿ԒȤԒȤȪ ÆȤ¨ÀȤȔ¾ �¿Ȩ ¿¶Ȥ mwsm
¿ȤÃΚ¦ǋ µ¿Ȫ ÆǆϿ µȤÃǆ˳Ȱ ¾Áȥ¾Æ¾ |l
¹Ӵ ȭ Ŋ¦ǋ ǆµÆȰ©Ȥµ ȭ ǆ«Ȱ ǆ¹¾ �ÁµȤȰ œ ȭµ |mwtm
·ȭÇȭ Ŋ¦ǋ µ¿Ȫ ʞȤµȤ ÃȤµǆº¦»Ȥ·¿Ȫ l
ǆ«¾ȤǆÈѥ ¦ǇÃ �ǆϿ µȭ yǆº ¦Ȥ¿Ȥ �ǆ´ ÆÃ �·Ȥ mwum
ÃȤµȪ º̚ǆÃ¸Ȩ É ȭ¿Ȫ ǆºȰ º̚ǆÃ¸Ȱ ԥǋµ¾ |l
¦»Ȫ º̚ǆÃ¸Ȫ ʞȤµȨ ¾ǉÁŊ¦ǋ µ¿Ȫ ԥǋµȤȪ mwvm

���B QSBLŌUJS > $ #ed"7 +2pc,2,3,4� QSBLŌUJ .2 +1+2ac,1 QSBLŌUJT .3 t EWJWJEIė > β EWJCIJEIė
,3� WJWJEIė $S ν UV EWJUIė .3� WJWBEIė $T t KÖFZė > #ed".37� KÖFZB $ .2 DėTUF β ���C ĸėSĨSĨ >
Σ� ĸBSĨSF .3 ĸBSĨSėU 7 t  DJUUBTBŇCIBWė > Σ� DJUUBTB � � .2 DJUUBUP CIBWFU .3 ���D ĸėSĨSĨ > Σ�
EBNBHFE .2 ĸBSĨSĨ .3 ĸBSĨSB  7 t WėUBQJUUėEZė >β 7� WėUBQJTWėEZė $� LBQIBWėZVQJUUėEZė #ed 	VON�

WėUBDJUUėQJUUėEZė" 	VON�
 ��QJUUėEZė.2 WėUBQJUUėEZėŔ.3 ���E DBJUUJLĨ > $#ed� DFUBLĨ " +,1,2
DBJUUJLJ.2 QBJUUJLĨ 	 
.3 ĸBJUZB LJŇ7 SFUBLĨ ,3,4 t CVEEIJ  >Σ � EEI�,4� EŌŜŘJ .3 t  HPDBSė >
Σ  HPDBSėŔ 7 ���B TVLIB  >Σ � LIB  ,1 t EVŔLIė  >Σ EVLIė  .2,4

ac t�DJUUF > $ ν DJUUBŇ .3

β ���C LŜBŊJLBŇ ZBE VUQBEZBUF > $ β 	DPOUSB NFUSVN
 LŜJŊJLBŇ ZBE VUQBEZBUF ,1
ac LŜBŊJLBŇ ZBE

VQBEZBUF ,3� ĸBSĨSF ZBU QSBQBEZBUF ν ĸBSĨSF ZBU QSBQB � UF .2 LŜBŊJLBŇ ZBUSB UBUSB UF .3 ĸBSĨSF ZBŔ
QSBEZBUF 7 ���DCVEEIJ  > $β CVEEIJŔ ,3� ĸVEEIJ  ν CVEEIJŔ.3 t  QSBCIŌUBZP ZF DB > $ #ed β�
 QSBCIŌUJZP ZF DB "  QSBCIŌUJ � � DB.2 QSBLŌUJZPHFOB.3  QSBCIŌUJ CPUIF DB 	 
 7 ���E UF TBSWF >
$S #ed"7 UF TBSWB $T � UBU TBSWBŇ β� UBU � SWB .2 UBJT TBSWBŇ .3 t QSBLŌUFS > Σ� QSBLŌUF $S "�
QSBLŌUJ  .3 t HVŊėŔ > $S ν  HVOBńJŔ .3� HVŊBŔ $T β HVŊėŔ +2ac HVŊBN ,3

ac ���B Zė ZėŔ > DPOK��
ZėOJΣ ZėQJ .3 Zė � ,4 ���C CIBWBOUJ DB > $ 	DPOUSB NFUSVN
� QSBCIBWBOUJ ν β t LŜBŊBŇ LŜBŊBN >
β LŜBŊB LŜBŊBŇ $� LŜBŊF LŜBŊF ν ���D DJUUBQSBLŌUBZBT UėT UėŔ > $� DJUUBQSBLŌUBZBT UėOJ ν� WJUUBŔ
QSBLŌUJZPHėOJ +1 DJUUBŔ QSBLŌUJZPHėOJ +2,3 DJUUBQSBLŌUBZPHėOJ ,1,2,4 ���E TėHBSėE ĲSNBZP >Σ
TėHBSė � � ZP .2 ���B ZėWBU > Σ ZBWBU $S

ac t�QSBLŌUBZBŔ > Σ QSBLŌUBZB ,4
ac ���C DJUUBŇ > Σ�

DIBUUBŇ $T � DJUUB  , t�NBMĨNBTBN >Σ  NBMĨNBTBN ,   � MĨNBTBN ,4 ���D OBŜŘF >Σ� OBTUB  ,1
OBŜŘB  ,3 t  TBŇHIėUF > $ ν  TBHIėŘF 7� +2pc,3  TBŇIėUF +1+2ac,2,4  TBŇ� UF ,1 ���E DJUUBŇ >
Σ� DJUUF ,3 ���B EFIF > $ β 7� EFIB  #ed". t QSBLŌUBZBŔ LIZėUė > β QSBLŌUBZB LIZėUėŔ ,1

ac�
QSBLŌUBZBŔ LIZėUF $S  QSBLŌUBZBŔ LIZėUB $T � QSBLŌUBZBT Uė TZVS ν QSBLŌUBZP TZėUėŇ .3 QSBLŌUBZBT
Uė TZVŔ ]] 7 ���C WėUBQJUUBLBQIėEBZBŔ > $T #ed.7� WėUBQJUUBLBQIėZBŔ $S � LBQIBQJUUėOJMėEBZBŔ
" β LBQIBQJUUėOJMėNBZBŔ ,4

ac ���D DJUUBN > Σ� WJUUBN +1 t ėLŜJQZB >Σ ėLŜBQZB $T  ė �J � ,1 t
LVSWBOUJ >Σ � S� OUJ ,1,4 ���E UF �QJ > $ β� TBSWB  ν ���B WėUBŔ QBÖDBWJEIP KÖFZBŔ > $S ν QėUBŔ
QBÖDBWJEIP KÖFZBŔ .2� WėUB QBÖDBWJEIP KÖBZBŔ $T � QJUUBŇ QBÖDBWJEIBŇ KÖFZBŇ β ���C QJUUBŇ
QBÖDBWJEIBŇ TNŌUBN > $T "7� QJUUBŇ QBÖDBWJEIB TNŌUBN $S � QJUUBŇ QBÖDBWJEIBŇ NBUBN #ed.�
WėZVŔ QBÖDBWJEIP NBUBŔ β ���D LBQIBŔ > Σ LBQIB +2ac� LBQIBŇ .3 t  WJEIBŔ > $ #ed.27 +2
 WJEIB +1,�  WJEIP "  WJEIBŇ .3 t LIZėUP >Σ LIZėUBŔ 7� KÖFZBŇ .3 ���ENĲMB  >Σ� NĲMBŔ 7
t  QSBLŌUBZBŔ > Σ  QSBLŌUBZB � ,1  QSBLŌ � � Ŕ ,4 t TNŌUėŔ > Σ EBNBHFE ,1 TNŌUBŔ ,2

ac TNŌUė
,3,4

���B <.2 ��v> QSBLŌUJS ���D  QSBCIŌUBZP <$ ��r> ZF ���C Uė<+2 �r>WBD ���C DJUUBŇ <,4 �v>
NBMĨNBTBN ���E OJSNBMB<,2 �v>UėŇ ���D ė<.3 ���v>LŜJQZB ���B <,1 �v> WėUBŔ
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ÃȤ¿ Ǉ¹Ȥ ÆÇ ¿Ȩ¨ ȭ¹ º ǇȰÆȪ ¦¾Ȥ �¹ ǇÆȤÀµȪ l
¦ǇÃ �ǆϿ ȓȪ§½Ȩ¨Ȥ¿ ӜȤ¸ȥйȤ ¾À´Ȥ¿ ÃȤ mwwm
È Ǉ̧ Ȥ ǆ¹ŇȤ µǋÅȤ ¾ǉ˵ Ȥ � ÄȥµÆȰµȤºÆȰ½ÃȤȪ l
ÆȰ½ÃǆϿ « ¿ȭ ½ȤÃȤԒȭ ÆÃȵ Ŋ¦ǋ µ ȭ̈ Ǉ�́ ȤȪ mwonm
ÃُÁ « ºǆÁµȰ ¦ǇӺȰ ¼Ȥǆ¸¿~ ¾ǉ¦µȤȰ µ¶Ȥ l
Ŋ¦ǋ ǆµȪ ¦ǇȚµ ȭ · ȭÇȭ ¦Ȥ´Ȱ §̥Ȱ « ¦Ǉѷ¦¾ |mwoom
¿ȭÅȤȰ Ŋ¦ǋ µ¿Ȩ ·ȭÇȭ ǆ¹ÃÆǆϿ º ǇÀȪÆÀȤȪ l
µ ȭÅȤȰ ¹ Ȥ¿µ ȭ ¿Ȩ¨Ȩ Ã¹ ȭ ¼ȥȤ ǈhÀȨ ¿¶Ȥ mwopm
¹Ӵ ȭ Ŋ¦ǋ ǆµÆȰ©Ȥµ ȭ ÃȤ¿ Ǉ¹Ȥ ÆÇ ¿Ȩ¨µȪ l
µ·Ȥ ÆȰȤ¿µ ȭ ÉȤ¹ Ȱ ǆ¹ÄȤϿȭ ½ȤԌÀȨ ¿¶Ȥ mwoqm
Ŋ¦ǋΟȤ §ȤϞµȭ ǆÃӫȰ ÆȤ ¦ȭ ¹Ȥǆº ¹ §ȤϞµȭ l
ŊÆȤ·ȤΆȤǆ·µȤ ¿ ȭ¹ ¾À´Ȱ µ ȭ¹ §Ȥǆ·µ¾ |mworm

���B WėZVOė >Σ ��Oė,1 ���CQVŇTBŔ >$β QVŇTB�,1� QĲSWB ν QBÖDB .3 t�LBSNėOVTėSBUBŔ >
Σ � � SVTėSBUBŔ ,1�  LėNėN BOVTėSBUBŔ 7 ���D LVSWBOUJ > Σ LVWBOUJ ,1� LVŜBOUJ 	 
 ".3 t
 CIPHėZB > .3 β  CIPHBZB $�  CIPHėŇĸ DB #ed.2  CIPHėĸ DB "7 ���E WZėEIĨO Wė NBSBŊėZB Wė >
$S

ac$T � WZėEIĨO Wė NBSBŊėZė Wė $S
pc� WZėEIJUBŇNBSBŊBŇ DBJWB #ed 	VON�
 WZėEIJUėNNBSBŊBŇ

DB WBJ " WZė � � NB NBSBŊBŇ DB WBJ .2 WZėEIJT UV NBSBŊBŇ DB WBJ .3 WZėEIJOėŇ NBSBŊBŇ DB
WBJ 7� WZėEIJO OB NBSBŊėZB DB +1 WZėEIJŇ OB NBSBŊėZB DB +2pc WZėEIJOF NBSBŊėZB DB +2ac WZėEIĨO
OB NBSBŊėZB DB ,1,2,4 WZėEIJOė NBSBŊėZB DB ,3

pc WZėEIĨOBNBSBŊėZB DB ,3
ac ����B OJESė >Σ

OJOESė +1 O�ESė ,4 t UŌŜė > Σ� UŌŜŊė #ed UBUIė .3 CIŌŜė ,1 t NĲSDDIė > Σ NVSDIė ,1 ����C
ĸĨUBTBŇUėQB  > $ β ĸĨUBTB�UėQB ,1� ĸĨUBMBŇ CIėWB  ν TJEEIFT TBŇUėQB  .3 ĸĨUBCJŇCIėWB  7 t
 TBŇCIBWėŔ > ν β�  TBŇCIBWė +,4 $ ����D PN� $ac ����D CIėWėT > $ ν CIėWė � .2� CIėWė β
EBNBHFE ,1 ����E UF TBSWF > $β� TBSWF UF ν � SWF UF.2 t QSBLŌUFS >Σ QSBLŌUF $S t HVŊėŔ >Σ HVŊBŔ
$T ����B WBMJŇ DB > $ β� WBMJUBŇ ν WBMJŇ 7 ����C CėEIJSZBŇ NĲLBUėŇ > ν WZėEIJSZBN VLUBŇ 	 

#ed CėEIJZZBŇ NĲLBUėŇ 7� WZėEIĨO Wė NĲLBUėŇ $S  WZėEIĨO Wė NĲLBUBŇ $T � WZėEIĨOBNBSBŊBŇ
β t UBUIė >Σ EIBUė 7 ����D QSBLŌUJŔ >Σ� QSBLŌUJŇŔ ,1

pc QSBLŌUJŇ ,1
ac ����E LėŊBŇ LIBÖKBŇ >

$� LIėOBŇ LIBÖKBŇ #ed LėŊBLIBÖKBŇ "7 � � Ň LIBÖKBŇ .2 LėŊBŇ LIBÖKB .3 LėMBLVCKBŇ +
LėŊBŇ QėŘIBLVCKBŇ ,1 LėŊBŇ Qė LVCKBŇ ,2

pc LėMBŇ LVCKBŇ ,2
ac,4

ac LėŊBŇ LVCKBŇ ,3,4
pc t

DB >Σ� PN� .3 t LVCKBLBŇ > $ ν� LIBSWBLBŇ β ����DE BûFS UIJT " BEET� JUJ DJUUBWJWFLBŔ ]] � ]] ����B
ZFŜėŇ > $ β 7 ZFŜė +1 EBNBHFE ,1� FŜėŇ #ed". t QSBLŌUBZP > Σ QSBUBZP ,4

ac ����C OJWBTBOUJ >
Σ� OB WBTBOUJ $T  OB ��� $US ����D UFŜėŇ >Σ UFŜė +1 t OB > $ β� DB #ed. IJ " OBO 	 
 7 t KėZBUF >
Σ� KÖėZBUF $S  KÖBZBUF $T t ZPHP > $ β .3� ĸPLBŔ #ed ĸPLP " ĸPLF .2 KBONB 7 ����E WBOF > $
β� WBŘF #ed" WB�F .2 WBIJ 	 
 .3 WBŘB  7 t�CĨKėťLVSP >Σ� KĨWėťLVSP ,3 KėMBŇLVSP 	 
 .3 ����C
ZPHBUBŔ > Σ � � � Ŕ ,1 ����E ZBUIė > Σ� ZBZė " ����B LIėEZBUF > $ +2pc ν CėEEIZBUF .3�
LIėEJUP +1+2ac, ����C Tė LFOėQJ >Σ� ĸėLFOėQJ ,3 t LIėEZBUF >Σ� CėEEZBUF 	 
.3 ����DQSBTėEėU >
DPOK�� QSBNėEėU $S β ν CISBNėEėD 	 
 .3� QSBNėEJU $T t LIėEJUė > $ #ed".27 ,3,4� ĸBOOBUP 	 

.3 LIėEJUBŇ +,1,2 t ZFOB >Σ� ZF � ,1 ����ENBSBŊBŇ >Σ� NBSBŊF + 7 � � ŊBŇ ,1 t�UFOB >Σ�
LFOB .3

���B WėZVOė <$ ��v> TBIB ���C LB<+1 �r>SNė  ���C LBSNė<,3 �C>OVTėSBUBŔ ����B <" ��> ZFŜėŇ
����E UFŜė<.2 ��r>Ň ����DE KÖėOBŇ <$ ��r> OJĸėOUF
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�ǆµ Ŋ¦ǋ ǆµǆÃÃȭ¦Ȫm

<��� HVŀBWJWFLBĮ>

¨ Ǉ́ ȤȪ ÆȤȰÆȤǆÀ¦Ȥ´ȤȰ « ǆ¹ÃÆǆϿ ¦ÁȭÃÀȭ l
Ŋ¦ǋ µ ȭÀȭÃ Ȥ¿Ͽȭ µ ȭ yǆº ÆΑÀԒ¾ȤȪ monom
ǆ¹¼ύǆԖ¨ Ǉ́ ȮȪ ǆºü²Ȩ ǆ¹¼ύȰ ǆ«¾ȭÃ « l
µȭÅȤȰ Æ¾ȤÆµȨ ½ ȭ·Ȫ Ŕǉ¿µȤȰ « ¿¶Ȩǆ·µȪ monpm
¿Ϟѥȭµ ȭ ¨ Ǉ́ Ȥ ÁȨ¦ȭ ½ü¿Ͽȭ Æ¾½ȤÅ¿Ȥ l
µ·ǆº ÆȤǆΑ¦Ȩ ½ȤÃȨ Ȥ¿µ ȭ yȰÄÆÇŖµȪ monqm
ÁȨ½ĶȨ¸È Ǉ̧ Ȥ¨ÇȤ �ُ ÇÆȤ·ҭ¾ǋÅȤ½Ã¾ |l
¿·Ņ ȕČ¿µȭ ¾Οȵ µΨÃ~ µ¾ÆȨ½Ã¾ |monrm
ǆ¹ŇȤ µКȤ µ¶ȤÉȤ¹¾ȤÁԧȰԥǋǆµÁȨºµȤ l
µ¾ԧȭÃ ŊȤ¿Ͽȭ Ŋ¸Ȥ¹ Ȱ ¾À´ȤǆϿ¦¾ |monsm

�� DPM� JUJ QSBLŌUJWJWFLBŔ > #ed JUJ QSBLŌUBWJWFLBŔ $� JUJ QSBLŌUJWJWFLėŔ ".7� JUZ BNŌUBTJEEIBV QSBLŌ�
UJWJWFLBŔ β JUZ BNŌUBTJEEIBV QSBLŌUJWJWFLėŔ +1 ���� 7 QSBFNJUUJU ĸSĨTVCSBINBŊZėZB OBNBŔ ����B
HVŊėŔ TėŇTėSJLėŊėŇ DB > $� HVŊė CIBWBOJEėOBŇ IJ ν HVŊėOėO OJLIJMėOėŇ DB.3 HVŊė CIBWBOJUIė�
OBŇ IJ 7� HVŊėN ėTėŇ WJLėSėŊėŇ +1,1,2,4 HVŊB ėTėŇ WJLėSėŊėŇ +2pc HVŊBN ėTėŇ WJLėSėŊėŇ
+2ac HVŊėN ėTė WJLėSėŊėŇ ,3 ����D QSBLŌUFS FWB KėZBOUF > $ β QSB � � � WB ,1 t QSBLŌUZBJWB
QSBKėZBOUF ν QSBLŌUZBJWB DB .3 ����E UF �QJ > $� FUF ν� UėOJ β t TBUUWBSBKBTUBNėŔ > $ .3 β TBUUWBŇ
SBKBT UBNBŔ ,3 #ed".27 ����B OJCBEEIBT > $ ν� OJCBEEIBŇ β t  HVŊBJŔ >Σ�  HVŊėŔ.3 t QJŊłP >
$ ν QJŊłėOJ 7� QJŊłBJS β QJŊłBJ ,1 ����C OJCBEEIBŇ > $ β� OJCBEEIBĸ ν t DJUUBN >Σ DJN ,3

ac�
DJUZBN .3 ����D UFŜėŇ > $ β .3� FŜėŇ #ed".2 FŜė 7 t�CIFEBŔ > Σ EBNBHFE ,1 ����E ĸSĲZ�
BUėŇ DB > Σ ĸSĲZBUBŇ DB $T .2 ĸSĲZBUėOėŇ .3 EBNBHFE ,1 t ZBUIPEJUBŔ > $ β � � � UBŔ ,1�
ZBUIPEJUBN ν ZBUIPDDIJUBN "ac ����B ZBEZ BQZ FUF > FN�� ZBEZ FQZ FUF $� ZBE ZBE FUF ν� ZBEėQZ
FUF β t HVŊė > Σ HVŊBŇ 7 ����C CIBŊZBOUF > $� MBCIZBUF #ed.27 MBCIZBOUF " MBCIZBOUJ .3�
NBOZBOUF β t TBNBCIėŜBZė > FN�� TBNBCIėŜėZė $S  TBNBCIėŜBZB $T � DB TBNėHBUėŔ ν� ZBJS JIPEJUėŔ
β ZBJIJS JIPEJUėŔ +1ac ����D UBE BQJ > $ 	DPOUSB NFUSVN
� FŜėŇ DB #ed". UFŜėŇ DB β 7 t TėUUWJLP
CIėWP >Σ� TėUUWJLF CIėWF .3 ����E KėZBUF >Σ� EZėZBUF 	 
 .3 t �ŇĸBTBIBTSBUBŔ > $� DėQZ BOFLBEIė
ν UBN BOFLBUIBN 	 
 .3� KBONBKBONBUBŔ β USJKBHBONBUBŔ +2pc KBONBUBŔ +2ac KBONB � � � ,1

����B MPCIBLSPEIBLŜVEIėHBSIė  > β � � � � � � � SIė  ,1� MPCIBLSPEIBLŜBNė�VEEIė $� MPCIBŔ
LSPEIP �LŜBNėĸSBEEIė ν MPCIBŔ LSPEIBŔ LŜBNėŔ ĸSBEEIė .3 ����C  IJŇTė  > Σ� � Tė $ IJTė 
7 t  EBNCIBNŌŜėCIBWBN > $� EBNCIP NŌŜėĸSBZėŔ #ed  EBCIP NŌŜėĸSBNBŔ "  EBNCIP NŌŜėĸŌZėŔ
	 
 .2 łBŇCIBO NŌŜėTWBZBN 	 
 .3 EBNCIP NŌŜėĸSBZBŔ 7�  EBNCIBT UBNPECIBWBŔ β ����D
ZBE BUSB > $ β� ZBE ZBUSB�ZBEZ BUSB ν t NBSUZF > +2pc NBUZF $� KBOUPT #ed" KBOUP .27 NŌUZPŔ
.3� NBSUZBJ +1+2ac, ����E UBNBTPCIBWBN > $� UėNBTPECIBWBN ν SBKB TPECIBWBN .3� UBNB�
TPECIBWBN β ����B UBOESė > $T β UBOUSB ,1� UBOUSė $S � UBOESĨ #ed"7 UBOESJ .2 OJESė .3 t
UBUIėKÖėOBN >Σ� Oė 	 
 � � � ,1 ����C ėMBTZBŇ TNŌUJ  >Σ EBNBHFE ,1 t  MPQBUė > β EBNBHFE ,1�
 NPQBUė $�  CėMBUė 	 
 "  QėMBUė #ed7  QėMBUė� CėMBUė .2  MPCIBUė .3 ����D UBNBTZ FWB > $ β�
UBNBTBJWB ν NBTBJWB 7 UBNBĸ DBJWB .3 ����E QSBEIėOBŇ > Σ� QSB � ėOBNB 	 
 .2 QSBLėĸBO .3

t NBSBŊėOUJLBN >Σ� NBSBŊėOUJLB $ NBSBŊBOUJLBN 7 NBSBŊėťLJUBN +2
�� DPM� <,4�r> JUZ ����B <#ed Q� ���> HVŊėŔ ����B <.3 ���r> ����D QSBLŌ<+2 �v>UFS ����D F<,1

��r>WB ����D CIBŊZBOUF <,2 �r> TBNB  ����E KėZB<$ ��v>UF ����B OJESė <,3 �B> UBOESė
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¨ȥµȰ ¹ǋΟȰ µ¶Ȥ ÃȤϞȰ ÃԖȰ « ȮÃ ǆÃÁȭº¹¾ |l
ÇÆ¹Ȱ ¦¶¹Ȱ ¦Ȥ¾ȤΨÃ�¾ ȭµŇȨ½Ã¾ |montm
Ԗȥ´ȤȰ Æ Ȱ̈ ȤÄ¿Ȥ ½ȤÃȤȪ ǆĶ¿Ͽȭ ¿ ȭ È´Ȱ È´¾ |l
ŊÃǋǆ¾ȶ¶ Ǉ¹ ȭ ¿Ȥ « Ŋ¸Ȥ¹ Ȱ ÀÆȨ ¨ Ǉ́ Ȫ monum
ÀԒ¾Ȩǆ½½ǉµȰ « ÄÀȥÀȰ ÆÃ �·Ȥ ǆԚµ¾ |l
ǆÃ¹ȤÄ¾¹¿ȨȪ ¦ǋ ΤȤ ÆΑ¾ǇΙϞµȭ ň ǇÃ¾ |monvm
�ΙХȭ ÆȤǆΑ¦ȭ ½ȤÃȭ ÆΟȤ¶ȸ Ȥ¿µ ȭ ¹ǋ́ Ȥ¾ |l
ÆΟȤ¶ȵ « Æǆµ ÉȤ¹ Ȱ ǆ¹¾ �ÁȰ ½Ãǆµ ԢǇ°¾ |monwm
ÀԒ¾ȨҖȤȰ ÆȰ¿ Ǉɫȭ ÄÀȥÀȭ ·ȨÅºǉǆÀµ ȭ l
¿Ȩ yŅ ŌÃȥΟÇȰ ÉȤ¹ȥ ÆȨ yÉȤ¹ȥ ÃȤµ ǇÁȪ ԥǋµȪ mononm

����B HĨUBŇ OŌUZBŇ > $ β� OŌUZBŇ HĨUBŇ #ed OŌUUBŇ HĨUBŇ ". � UUBŇ CIĨUBŇ 7 ����C WBT�
USBŇ DBJWB WJMFQBOBN >Σ� WBTUSBNFEIV OB MFQBOBN 	 
 .3 BTUSBŇ DBJWB WBMFQBOBN 7 WBTSBŇ DBJWBŇ
WJMF � � ,1 WBTUSBŇ DBJWB WJMPQBOBN ,4

ac ����D IBTBOBŇ > $ ν +2� TBIBOBŇ +1, EBNBHFE ,1 t
LBUIBOBŇ > .37 β EBNBHFE ,1 LBUIBOB $� y EIBOBŇ #ed NJUIVOBŇ " � UIBOBŇ .2 t LėNėU >
$ β EBNBHFE ,1� LėSZBŇ ν ����E TBSWBN FUBE SBKPCIBWBN > $� UBU TBSWBŇ SBKBTPECIBWBN ν UBU
TBSWB SėKBTPECIBWBN 7� TBSWBN FUBE SBKPECIBWBN β � � � UBE SBKPECIBWBN ,1 TBSWBN FUBE SB�
KPHV � N ,3

ac ����B TUSĨŊėŇ > Σ TUSĨŊBŇ $T t TBŇHėĸBZė > $S  TBťHėĸBMB $T � TBŇHėĸSBZė ν
TBŇHėEBZP .3� TBQUBNBZĨ β t CIėWėŔ > Σ� CIėWBUBŔ .2 	VON�
 CIėWė #ed7 ����C LSJZBOUF > $
#ed7 β LSJŇZBOUF +2ac� LSĨZBOUF " LŌJZBOUF 	 
 .2 LSĨłBOUF .3 t ZF > $� DB ν β t LŜBŊBŇ LŜBŊBN >
$ β� LŜBŊF LŜBŊF ν ����D QSBWŌUUJS > $S ν QSBWŌUUJŇ 7� QSBCIJUUJS $T � QSBLŌUJS β QSBLŌUFS +1pc
QSBLŌUBJS +1ac t NBJUIVOF > Σ� NBJUIVOBŇ #ed NBJ � � .2 t Zė DB > $� ZėWBU ν� Zėĸ DB β ����E
QSBEIėOBŇ >Σ EBNBHFE ,1 QSBEIėŇOBŇ ,2

ac t SBKBTP >Σ EBNBHFE ,1 t HVŊBŔ > $� HVŊėŔ #ed.2
HVŊėU 	 
 " HVŊBN .3� HVŊėŔ 7 β EBNBHFE ,1 ���� BûFS ¡TP HVĸBĴ 7 SFQFBUT ������ UIFTF SFBE�
JOHT BSF MJTUFE BT 7 	CJT
 ����B SBKBTUBNP  > $ #ed".7 	CJT
 +2pc� SBKBŇUBNė  7 +1, EBNBHFE,1
SBKBUBNP  +2ac t  CIJCIĲUBŇ >Σ�  WJCIĲUBŇ $ "  CIJCIĲUBĸ .3 ����C ĸBSĨSBŇ > $ ν ĸBSĨSF .37
β t TBSWBEė TUIJUBN > $ #ed".7 	CJT
� TBŇWZBWBTUIJUBN β ĸBŇ WZBWBTUIJUBN +1 7 ����E TBUUWBN >
Σ� TBUZBN .37 t EISVWBN >Σ EISĲWBN $ EIS� �N ,1 ����B VUQBOOF TėUUWJLF >Σ EBNBHFE ,1
VUQBOOF TėUUWBLF 7 	CJT
 t CIėWF >Σ CIBWF $S 	VON�
 EBNBHFE ,1� UBTZB .3 ����C TBUZėSUIP > $S 
TBUZėUIP $T � TBUUWėSUIF ν TBUZėSUIF .37 TB � � 7 	CJT
 β EBNBHFE ,1 t KėZBUF > $ .37 β EBNBHFE
,1� KĨZBUF #ed KJZZBUF 	 
 " KJZBUF 	 
 .2 KĨZ�UF 7 	CJT
 ����D TBUZėSUIF DB TBUJ > $� TBUUWėSUIBŇ
TėUUWJLBŇ #ed TBUUWėSUIėU TėUWJLBŇ " TBUUWėSUIBU TėUWJLBŇ .2 TBUZėSUIF KėZBUF .3� TBUZėSUIF TBUJ
UBK 7 HBUWė �ėU TėUUWJLBŇ 7 	CJT
 β TBUZėSUIF TBUJ UB ,1 ����E CIBWBUJ TQIVŘBN > $ ν CIBWB �
TQIVŘBN .2 CIBWBUJ EISVWBN .3 CIBWBUJ � ŘBN 7 	CJT
� β CIBWBWJTQIVŘBN ,3 �����B  UBNPC�
IZėŇ TBŇZVLUF > $�  UBNP CIŌĸBŇ UZBLUWė ν  UBNP CIŌĸBŇ UZBLUBŇ .3�  UBNėTBZVLUėCIZėŇ +1,
 UBNPCIZėŇ ZVLUėCIZėŇ +2pc  UBNPTBŇZVLUėCIZėŇ +2ac �����C ĸBSĨSF EPŜB  >Σ EBNBHFE ,1 t
 QĲSJUF > $ β EBNBHFE ,1�  EĲŜJUF ν  NŌŜJUF 	 
 .3 �����D ZP �USB CSBWĨUZ > $US ν ZP � CSBWĨNZ
7� ZP USB TB WFUZ $� ZP Wė CSBWĨUZ , EBNBHFE ,1� Wė CSBWĨNZ + t BIBŇ KÖėOĨ > β EBNBHFE ,1 BIB KÖėOĨ
$� BIBŇ ZPHĨ ν �����E TP �KÖėOĨ WėUVMBŔ TNŌUBŔ > $� TB KÖėOJOė WėUVMB TNŌUBŔ #ed TB KÖėOĨ OB UV 	

 " TB KÖėOĨ OėUVMB � TNŌUBN .2 TB KÖėOBWė UV CIVTNŌUBŔ 	 
 .3 TB KÖėOĨ OėLėMBŇ TNŌUBN 7� TP
�KÖėOĨ DėUVMBŔ TNŌUBŔ β TP �KÖėOĨ DėUVSBŔ TNŌUBŔ ,3

����BC WėEZBŇ <" ��> WBTUSBŇ ����C DBJWB <.2 ��v> WJMFQBOBN ����C ĸBSĨ<$ ��r>SBŇ ����D WJ<+1
�v>OėĸBN ����B VU<.3 ���v>QBOOF ����C TBUZė<,4 �v>SUIP ����C KėZBUF <,1 ��v> OŌŊėN
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ԪȤǆ¸ӺȤ¹ ȭ¹ ¿Ȩ¨ ȭ¹ ¹ Èȥ¿ ȭµ ȭ ¨ Ǉ́ ȩ ¹ǋ́ Ȥ¾ |l
�ǆԒ ¾ ǇŇȤ ǆÃÄȭÅ ȭ́ ¨ ǇȚ¾ Ǉ§ȤѷÆȰ½ÃȤ monoom

�ǆµ ¨ Ǉ́ ǆÃÃȭ¦Ȫm

<��� NBIďNVESďWJWFLBĮ>

¦μµȭ yÆȩ ¾ÇȤ¾ ǇŇȤ ÆÃ �µІ ȭÅ Ǉ ¨ȨǆºµȤ l
¿ȤȰ Æ ȰŊȤѥ ¾¹ ǇԉȤӡ ½ÃǆϿ Æ ǇÀºǉǆµȤȪ mooom
в¦Ȩǆ°ÆÇŖȭ́ ¦ǋ ΤȤ Æ;¾�ǆÃԒÀ¾ |l
�¹ȤȰ ŊȤѥ ½ÃȤҭȨ¸ ȭȪ ºȤÀȰ ¨˵ǆϿ ¿Ȩǆ¨¹Ȫ moopm
¿Ȩُ¹ ÆȰºȥͲ ÃȤ¾ȭ¹ ºȤ·¾ǉÁȭ¹ ¿ΖµȪ l
ÆӜȰ ŊÆȤǆÀµȰ ºȤ·Ȱ ¦ÀȤҖȤȰ ¸ȤÀ¿ ȭȗ³¾ |mooqm

�����B ZPHFOB > $� NėSHFŊB β ν PN� 7 �����C OB LŜĨZFUF > FN� 	7FOLBULSJTIOBO
� OB LŜĨZBUF $�
QSBLŜĨZBOUF #ed.2 QSBLŜĨZZBOUF " OB LŜĨZZBOUF .3 QSBLŜĨEIZBOUF 7� OėLŜJQFUJ β OB LŜJQFUJ ,3 t
HVŊBV > $� HVŊP β HVŊė ,3

pc ν HVŊėŔ #ed �����D BTUJ > Σ TBTUJ $T  �TUSB  	 
 .3 t�WJĸFŜFŊB >
$ β EBNBHFE ,1� WJĸFŜėE Wė ν �����E HVSVNVLIėCKB  > $S 	DPOUSB NFUSVN
 HVSĲNVLIėCKB  $T �
HVSPS WBLUSėCKB  ν� HVSVNVLIėU UV β EBNBHFE ,1 t� TBŇCIBWė> DPSS��  TBŇCIBWėŇ $�  TBŇCIBWėU ν
 TBŇCIBWėŔ.3� TBŇCIBWėβ EBNBHFE ,1 ��� DPM� JUJ HVŊBWJWFLBŔ > $ ν� JUZ BNŌUBTJEEIBV TBUUWBSB�
KBTUBNPWJWFLBŔ β JUZ BNŌUBTJEEIBJ TBUUWBSBKBTUBNF WJWFLBŔ +2ac ����7 QSBFNJUUJU ĸSĨSėWBŊBCIBWėZB
OBNBŔ t #ed.2 QSBFNJUUVOU PŇ ����B �TBV > $ ν DB .3� IJ β ����C TBSWB  > Σ TBŇWB  ,3

ac t
 UBOUSFŜV > Σ  UBO�F � ,1 t HPQJUė > Σ EBNBHFE ,1 ����D ZėŇ > Σ ZėŇ ] $ 	DPQJFE JOUP UIF QSFWJPVT
MJOF
� Zė .2� � ,1 t TBŇQSėQZB > Σ TBQSBQZB 7 TBŇQSėQZBŇ +2pc TėŇQSėQZBŇ +2ac EBNBHFE ,1 t
NBOVŜZėĸ DB >Σ EBNBHFE ,1 ����E  QĲKJUėŔ >Σ� QĲKJUėN" QĲKJUė ,1 ����C TBU  >Σ� UBU .3 ����D
FOėŇ > $ β� FUBŇ #ed FUėŇ ".27 ZėŇ TBŇ  .3 t CIBWėNCIPEIFŔ > β EBNBHFE ,1� CIBWėNC�
IPEIBV $� CIBWėNCVEIJ  #ed CIBWėCIPEIJ  " CIBWėNCIPEIJ  .7 ����E QėSBŇ > $ β EBNBHFE
,1�  QėSBŇ ν t HBDDIBOUJ > $ β #ed.3� HBŊZBOUJ ".27 t ZPHJOBŔ > Σ EBNBHFE ,1 ����B ZPOJŇ
TBŇQĨłZB > Σ� QėEBNĲMFOB .3 ����C QėEBNĲMFOB > Σ WėEBNĲMFOB "7 +1� ZPOJŇ TBŇQĨłZB .3 t
ZBUOBUBŔ >Σ ZBOUBUBŔ $T � EBLŜJŊBN.3 ����D TBWZBŇ > $β� EBLŜJŊBŇ #ed 	VON�
 EBLŜBŇ ".27
QėEBŇ .3 t�QėEBŇ > Σ� EIŌUWė .3 ����E LBSėCIZėŇ > $S

pc #ed.37 β LBSBCIZėŇ $S
ac +2ac

LBSėCIZBŇ $T � LėSBCIZėO ".2 t EIėSBZFE > $S
pc EIBSBZFE $S

ac� ν EIėSBZFO .3� β EIėSBZF +
EIėSB � ,1 t EŌłIBN >Σ EBNBHFE ,1� NVLIF .3

����BC DG� ĨJWBTBıIJUĤ ����DE� NBIėNVESė CIBWFE FŜė TBSWBUBOUSFŜV HPQJUė ]] ����BC DG� ĨJWBTBıIJUĤ
����� BQBTBWZFOB TBŇQĨłZB QėEBNĲMFOB TėEBSBN ] HVSĲQBEFĸBUP ZPOJŇ HVEBNFłISėOUBSėMBHėN ]]
����DE DG� ĨJWBTBıIJUĤ ����BC� TBWZBŇ QSBTėSJUBŇ QėEBŇ EIŌUWė QėŊJZVHFOB WBJ ] ���� DG� :P�
HBUBUUWPQBOJŏBE ���� QėSŜŊJŇ WėNBTZB QėEBTZB ZPOJTUIėOF OJZPKBZFU ] QSBTėSZB EBLŜJŊBŇQėEBŇIBTUėC�
IZėŇ EIėSBZFE EŌłIBN ]] ���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� QėEBNĲMFOB WėNFOB ZPOJŇ
TBNQĨłZB EBLŜJŊBN ] QSBTėSJUBŇ QBEBŇ EIŌUWė LBSėCIZėŇ QĲSBZFO NVLIF ]] t�"NBSBVHIBQSBCPEIB
	4IPSU 3FEBDUJPO
 ��� QėEBNĲMFOB WėNFOB ZPOJŇ TBNQĨłZB EBLŜJŊBN ] QėEBŇQSBTėSJUBŇ EIŌUWė LBSėC�
IZėŇ QĲSBZFO NVLIF ]] ���� DG� %BUUĤUSFZBZPHBħĤTUSB ���DEo���BC� QėSŜŊJŇ WėNBTZB QėEBTZB ZPO�
JTUIėOF OJZPKBZFU ] QSBTėSZB EBLŜJŊBŇ QėEBŇ IBTUėCIZėŇ EIėSBZFE EŌłIBN ]] ���� DG� )BńIBQSBEĕQJLĤ
���� QėEBNĲMFOB WėNFOB ZPOJŇ TBNQĨłZB EBLŜJŊėN ] QSBTėSJUBŇ QBEBŇ LŌUWė LBSėCIZėŇ EIėSBZFE
EŌłIBN ]]
�����BC ZPHFOB <+2 �r> OB ����C  UBOUSFŜV <$ ��v> HPQJUė ����C LŌUWė <,2 �v> TBU  ����C ZBUOB<,3

�C>UBŔ ����D <" ��> TBWZBŇ
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ȤÀ´ȭ¿Ȱ ¦ÅȤ¿ԧ «ȤÀ´Ȱ ǆ¼¹Ȥ·¿ȨȪ l
«ȤÁ¹Ȱ ÆÃ �¹Ȥ²ȥ¹Ȥ¾¹Áԧ « ·ȥº¹¾ |mootm
¦Ȥ¿ÃȤǆɥ¿Ȩ¨ ȭ¹ ¦Ȥ¿ÃȤǆɥÆȤ¸¹¾ |l
½Ãȭ·ҖȤÆµȨ yÃČ¿Ȱ ¾Ȥ¨Ȥ �ț³ԧ ¿Ȩǆ¨¹Ȫ mooum
�¹¿Ȥ ¾ ǇŇ¿Ȥ ÆÃ~ Ȥ¿µ ȭ ¿Ȩǆ¨¹Ȩ ň ǇÃ¾ |l
µԥȤ·ȭ¹ȤȰ Ŋ¿Ζ ȭ¹ ¾ÇȤ¾ ǇŇȤȰ Æ¾ҖÆȭµ |moovm
ÆÃȤ �ÆȤ¾ ȭÃ ¾ ǇŇȤ´ȤȰ ¾Çµȥ¿Ȱ Ԫ¿Ȱ½ ǇÃȤ l

����B ėTBOF > Σ ėTBOJ $T  EBNBHFE ,1 t LBŘJN > Σ EBNBHFE ,1 t ėSPQZB > Σ BSPQZB $T  EBNBHFE
,1 ����C DJCVLBŇ > $ β .3 DVCVLBŇ #ed".2 DVCV 7 t� PQBSJ > Σ PQBSP $T ����D OBWB >
Σ OBEB  $T t EWėSėŊJ > Σ EWėSė 7 t TBŇZBNZB > Σ� � ZBNZB .2 ����E LVLŜJN > Σ LVLŜĨN 7
t ėQĲSZB > Σ� ėQĲSWZB 	 
 .3 ����B DJUUBŇ > Σ DJUUB  +1 t�LŌUWė > Σ LŌ � ,1 ����C ėSBCIFU > $�
QSėSBCIFU ν QSėSBCIF 7 β EBNBHFE ,1 t�QSėŊBZBOUSBŊBN > $ .3 QSėŊBZBOUSBŊėN #ed".27� β
EBNBHFE ,1 ����D DBOESėSLBZPS HBUJŇ CIBťLUWė > +2� DBOESėSLBZPS HBUJŇ CIVLUWė $S  DBOESėSLBZPS
HBUJŇ CIVťLUWė $T � CIJUUWė DBOESėSLBZPS HSBOUIJŇ ν DBOESėSLBZPS HBUJŇ .3 	VON�
 CIJUUWė DB �
� EIP HSBOUIJŇ 7� DBOESėSLBZPS HBUJŇ CIBLUWė +1, ����E WėZV  > $ ν WėWV  	 
 .3� �EWBZPS $US�
WėŊB  β ����B KėSBŊFZBŇ > FN�� KėSėŊėZB $S  KBSėŊėZBŇ $T � KėSBŊėZB #ed KWėSBŊėZBŇ " KėSBŊėZBŇ
.27 KWėSBŊĨZBŇ .3� KėSBŊP �ZBŇ β t LBŜėZBTZB >Σ� LėŜėZBTZB #ed LBŜėZBĸ DB .3 ����C DėSBŊBŇ >
FN�� DėSBŊB $� NėSBŊBŇ ν UIėSBŊBŇ .3� EIėSBŊBŇ β ����D DėMBOBŇ TBSWBOėłĨOėN > $ ν QėMBOBŇ
TBSWBOėłĨOėN " , QėMBOBŇ TBSWBOėSĨŊėN + ����E BOBMBTZB DB > $� BOBMBTZB QSB  #ed.2

pc.3
BOBZBTZB QSB  ".2

ac NBOBZBTZB QSB  7� WBSėOBMBTZB β WB � OBMBTZB ,1 WBłBWėOBMB  ,3 ���� BûFS
UIJT UIF UFTUJNPOZ PG.3 FOET ����C  TėEIBOBN >Σ�  ĸPEIBOBN,3 ����D �WBĸZBŇ >Σ BWBĸZBŇ$T

����ENėSHė  >Σ� NėSHB  ". t�ZPHJOBŔ >Σ ZPHJOB � ,1 ����B BOBZė >Σ � OBZė ,1 t NVESBZė >Σ
NVESėZB $ ����C KėZBUF > $ β� KėZBOUF ν t ZPHJOP > $S ν� ZPHJOJ $T � ZPHJOėŇ β ZPHJOė ,3 ����D
FOėŇ > Σ� FŜėŇ ,3 t QSBZBUOFOB > Σ QSBZėOFOB ,4

ac ����E  NVESėŇ > Σ  NĲESėŇ $S   NVESė
" ����B TBSWėTėN > $S

pc$T  TBSWėTBN $S
ac� TBSWFŜėN ν� β TBSWFŜėŇN ,3 ����CNBIBUĨZBŇ >

Σ � � � ZBŇ ,1

���� DG� ĨJWBTBıIJUĤ ����DE� OBWB EWėSėŊJ TBŇZBNZB DJCVLBŇ IŌEBZPQBSJ ]] ���� DG� (PSBLŏBZPHBħĤTUSB
�� 	.T ��v
� ėLVÖDZB HVłBNĲMBŇ UV DJCVLBŇ IŌEBZPQBSJ ] OBWB EWėSėŊJ TBŇZBNZB LVLŜJN ėQĲSZB
WėZVOė ]] ����� :PHBUBUUWPQBOJŏBE ���BC� DVCVLBŇ IŌEJ WJOZBTZB QĲSBZFE WėZVOė TBIB ]] ���� DG� %BU�
UĤUSFZBZPHBħĤTUSB �������� DJCVLBŇ IŌEJ WJOZBTZB QĲSBZFE WėZVOė QVOBŔ ] LVNCIBLFOB ZBUIėĸBLUZė
EIėSBZJUWė UV SFDBZFE ]]] ����BC DG� ĨJWBTBıIJUĤ ����BC� DJUUBŇ DJUUBQBUIF EBUUWė QSėSBCIFE WėZVE�
IėSBŊBN ] ����DE DG� (PSBLŏBZPHBħĤTUSB ��BC 	.T ��r
� DėSBŊBŇ TBSWBOėłĨOėŇEFIBWBIOJŔ QSBEĨQBOBN ]
���� DG� ĨJWBTBıIJUĤ ����� TBSWėTėN FWB OėłĨOėŇ DėMBOBŇ CJOEVEIėSBŊBN ] KėSBOBŇ UV LBŜėZBTZB Qė�
UBLėOėŇ WJOėĸBOBN ]] ����DE DG� ĨJWBTBıIJUĤ ����� FUBEVLUėOJ TBSWėŊJ ZPHėSĲłIBTZB ZPHJOBŔ ] CIBWFE
BCIZėTBUP �WBĸZBŇ OėUSB LėSZė WJDėSBŊė ]]
����C IŌEB<.2 ��r>ZPQBSJ ����D <#ed Q� ���> OBWB ����D <,1 ��r> DBOESė  ����DE CIBťLUWė <$ ��r>
LVSZėE ����D  OėłĨ<.3 ���r>OėŇ ����E BOB<,4 ��r>MBTZB ����CNBIBUĨ<+2 �v>ZBŇ
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����D  NVESėŇ > Σ�  NVESė ,3 t UFOBJOėŇ > $ ν� , UFOBJŜėŇ ,3 UFOBJUP +1+2ac UFOBJOBŇ +2pc
����E DB > $� WJ Σ$US t  PUUBNėŔ >Σ  PUUBNBŔ$T �����B BOBZė CėEIZBUF > $ ν � OBZėO DėEEIZBUF
	 
 7� CėEIZBUF DėOBZė β CėEIZBUF DėOZBZė +1 t�NŌUZVS >Σ NŌUZVŔS .2 NŌUZV ,3 �����C IJUFZBŇ
UFOB TBSWBEė > $ β� WBMJS ėCBEIZBUF TBEė ν �����D DFUBTė > Σ DPUBTė $T  DFUBUZė +1 DFUB � ,1 t
WJEIŌUė > Σ EBNBHFE ,1� CJCIŌUė $T t ZFOB > Σ� ZF + � 7 �����E OJSKJUBN > $ β� WBSKJUBN ν �
SKJUBN .2 �����B BTZėĸ DB > Σ� BTZė DB .2 BTZėD DB 7 t QSBUIJUBŇ > $ β QBUIJUBŇ ,1� LBUIJUBŇ
ν �����C QBEėOėŇ > $US ν β� QėEėOėŇ $ t�QSBUIBNė  > Σ QSBUIėNė  $T  QBUIBNė  ,1 �����D
VLUBŇ > β $T � PN� $S � ZVLUBŇ ν ZVUBŇ " VLUBO 7 t DB ZPHBZVLUėOėŇ > $ ν� ZPHBQSBZVLUėOėŇ
β �����E QSBNPEėZB > Σ QSBNPEBZB $S t DB > Σ � .2 t�LFWBMBN > Σ EBNBHFE ,1 ��� DPM� JUJ
NBIėNVESėWJWFLBŔ > $ ν� JUZ BNŌUBTJEEIBV NBIėNVESėWJWFLBŔ β JUZ BNŌUBTJEEIBV NVESėWJWFLBŔ
,4

ac ���� 7 QSBFNJUUJU PŇ ĸBSBWBŊBCIBWėZB OBNBŔ ����B JZBŇ > Σ� KBZBŇ 7 JEBŇ ,3 ����C
ZPHJOėŇ TJEIZBUJ > $� ZPHJOė TJEIZBUF ν TėEIJUė ZPHJOė β t�EISVWBN > Σ EISĲWBN $ EIŌWBN 7
����D LBUIZBUF > Σ LB � UF .2 LBUIZBUB ,1 t NBIė  > Σ NB � ,1 t  CBOEIBŔ > Σ�  CBOEIėŔ 7�
 CBOEIB + EBNBHFE ,1 ����E QSėŊB  > Σ QSėHB  ,4 t  EIėSBLBŔ > $ ν�  EIŌL UBUBŔ β  EIŌL LŌUBŔ
+1 ����C ZBUIė >Σ� ZBEė 7 t CJOEVS VEėIŌUBŔ > $ β� CBOEIBŔ TBEėEŌUBŔ ν CBOEIBŔ TBEė EIŌ � �
.2 CBOEIBŔ TBEėNŌUBŔ 7 ����D ZPOJCBOEIP IJ >Σ EBNBHFE .2 t EFWĨOėŇ > $ β� y WėOėŇ #ed
CIėWėOėŇ " � WėOėŇ .2 Wė OŌŊėŇ 7 ����E LBŊŘIBCBOEIP > Σ EBNBHFE ,1 t IJ EFWBUBŔ > $ IJ
EBJWBUBŔ β EBNBHFE ,1� �NŌUėOEIBTėN ν

����DE � "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��DE� NBIėNVESėŇ DB UFOBJOėŇ WBEBOUJ WJCVEIPU�
UBNėŔ ]] t�"NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��DE� NBIėNVESėŇ UV UFOBJWB WBEBOUJ WJCVEIPU�
UBNėŔ ]] t�)BńIBQSBEĕQJLĤ ����DE� NBIėNVESėŇ DB UFOBJWB WBEBOUJ WJCVEIPUUBNėŔ ]] ���� DG�
"NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� NBIėNVESėLŌUė ZFOB TėEIBLėZB QSBTJEIZBUJ ] LBUIZBUF �TBV
NBIėCBOEIP KBSėNBSBŊBOėĸBLBŔ ]] t "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� NBIėNVESė EŌłIė ZFOB
TėEIBLP �ZBŇ QSBTJEIZBUJ ] LBUIZBUF DB NBIėCBOEIP KBSėNŌUZVWJOėĸBLBŔ ]]

�����B BOBZė <$ ��v> CėEIZBUF �����BNŌ<+1 �r>UZVS �����D WJEIŌUė <" ��> ZFOB ����BNBIė<,2

�r>NVESė ����E ĸBSĨ<,1 ��v>SF ����C VEėIŌ<.2 ��v>UBŔ ����DE EFWĨOėŇ <,3 �B> LBŊŘIB 
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����B QĲSBLBŇ LVNCIBLBŇ > $ ν� QĲSBLBLVNCIBLBV β � � � � � LBV ,1 QĲSBLBŔ LVNCIBLBV
,3 ����CNVESėŇ > Σ NVESė 7 t  ėQBIėN > Σ�  ėWBIėN ,3 ����D CBOEIBŇ > Σ EBNBHFE .2 t
TBŇZPKBZFU >Σ TBŇZP ZFU $S  EBNBHFE .2 TBŇKZPKBZFU 	 
 ,4

ac t�LŜJQSBŇ >Σ� LŌQSBŇ$T  EBNBHFE
.2 ����E TVSėTVSB  > $ β� EFWėTVSB  ν ����B HVEBŇ > FN�� HVEB  $ "7 ,� JEBŇ #ed HV �
.2� HVłBŇ + ����C ėLVÖDZB > $ β 	DPOUSB NFUSVN
 ėLVÖ� ,1� ėLVÖDFU ν ėLVÖDF 7 t DBJLB  > β
EBNBHFE ,1� DFLB  $� TBNB  ν t  LėMBUBŔ >Σ � � UBŔ ,1 ����D BQėOBN >Σ ėQėOBN $ t�ĲSEIWB  >
Σ ĲEIWB  $S  VEEIB  $T ����E TBNėOFOB DB > $ β� TBNėOFOBJWB #ed7 TBNėOFOB JWB 	 
 "
EBNBHFE .2 t�ZPKBZFU > Σ� � � ZFU .2 ����B CBOEIBŇ > Σ � OEIBŇ .2 t TBNėSBCIFE ZPHĨ > Σ�
TBNėSBCIFU EZPHĨ 7 TBNėSBCIF ZZPHĨ ,4

ac ����C NBEIZBNė  > Σ� NBEIZBNB  "7 t  EWėSB  >
Σ  EWėWB  #ed t  QėSĸWBUBŔ > Σ  QėOWBUBŔ $T ����D TBŇSPEIZB > β� TBŇCPEIZB $� TBŇSVEIZB
ν t  QBUIBŇ ZBUOėU > Σ EBNBHFE ,1�  QBEBŇ ZBUOėU 7 ����E LVSZėE > Σ � SZėE ,1 LĲSZėE ,3

t WėZPŔ TVĸŌťLIBMėN > $S  WėZPŔ TVĸŌťLIBMė $T � WėZPĸ DB ĸBŇLIBHBN #ed WėZPĸ DB ĸSJŇLIBŊBN
"7 EBNBHFE .2� WėZPĸ DB ĸŌťLIBMėN β ����B QSėŊF DėSPQZB > $T  QSėŊF DB SPQZB $S � QSėŊP
OJSVEEIP #ed QSėŊF OJSVEEIF ".2 QSėŊF OJŌEEIFS 7� QSėŊF WėSPQZB β ����D WėIBZFE >Σ WėIBE
$T

ac + t ĲSEIWB  > β� ĲEIWBŇ $� ĲSEIWBN ν t  HBUZBSUIBŇ > $ β  HBHBUZBSUIBŇ +2� BQZ BSEIBN
ν BQZėSEIBŇN 7 ����E QSėŊėQėOBJLB  > $T β� QSėŊėQBOBJLB  $S � BQėOFOBJWB #ed"7 B � � �
� .2 t  ZPHBUBŔ > $ β� ZPHBUBŔ ν � � UBŔ .2 ����B FŜB ZPHB  > Σ � � � HB  ,1� FWBŇ ZPHB 
#ed t  WBSP > $ β 7  WėSP +1ac�  WBSF #ed".2 t EFIF > Σ EFIF IF $S ����C TJEEIB  > Σ� TJ 
,3

ac TėSEIB  7 t  NėSHB  > $ +2 ν  NėSHF 7  NėSHBŇ +1, t  QSBLėĸBLBŔ > $ +2�  QSBTėEIBLBŔ ν
QSBTėEIBLBŔ 7� QSBLėĸBLBŔ +1, ����D TBNŌEEIJŔ > DPOK�� TBŇWŌUUJŔ $ ,3 TBŇDJOUZB ν� TBWJUUJ  +1
TBŇWJUUJ  +2 TBWJUUJŔ ,1,2 TBŇWJUUJŔ ,4 t QSBUZBZBŔ > $ β� QSBUZBIBŇ ν ����E WJIėZBJOBŇ IJ >
DPOK� WJIėSZBJOB IJ $S  WJIBSZBJOB IJ $T � WJIėZBJOėŇ UV #ed7 WJIėZBJOBŇ ŊV 	 
 " WJIėZBJOBŇ UV
.2� WJIėZBJOBŇ OB β t OėOZBUBŔ > $� OėOZBUIė ν� DėOZBUBŔ β
���� � 7BSĤIPQBOJŏBE ����� HVEBZPOJTBNėZVLUBN ėLVÖDBUZ FLBLėMBUBŔ ] BQėOBN ĲSEIWBHBŇ LŌUWė
TBNėOFOB OJZPKBZFU ]] ���� DG� :PHBħJLIPQBOJŏBE ������ HVEBŇ QėSŜŊZė UV TBŇQĨłZB WėZVN 	WBS� QĤZVN

ėLVÖDBZFE CBMėU ] WėSBŇ WėSBŇ ZBUIė DPSEIWBŇ TBNėZėUJ TBNĨSBŊBŔ ]] ����BC DG� 7BSĤIPQBOJŏBE ����DE�
CBMBŇ TBNėSBCIFE ZPHĨ NBEIZBNBEWėSBCIėHBUBŔ ]] ���� DG� ĨJWBTBıIJUĤ ����� ZPKBZJUWė TBNėOFOB
LŌUWė QSėŊBN BEIPNVLIBN ] CBOEIBZFE ĲSEIWBHBUZBSUIBŇ IJ QSėŊėQėOBZPŔ TVEIĨŔ ]] ����DE DG�
7BSĤIPQBOJŏBE ����BC� CIėWBZFE ĲSEIWBHBUZBSUIBŇ QSėŊėQėOBTVZPHBUBŔ ] ����BC � 7BSĤIPQBOJŏBE
����DE� FŜB ZPHBWBSP EFIF TJEEIJNėSHBQSBLėĸBLBŔ ]]
����BC LŌUWė <$ ��r> EIŌUWė ����B ZPOJ<,4 ��v>TBNėZVLUBN ����D ĲSEIWB<" ��>HBUZ  ����D <$
��v> TBNŌEEIJŔ ����D TBN<+2 ��r>ŌEEIJŔ



�� �� #BOEIBWJWFLBĮ

¹ȤͲȪ ŖÃǆϿ ¿ȤȪ ÆÃȤ � Ե¸Ȩ¾Ȥ¨ȵ́ ÆÃ �·Ȥ l
¾ÇµȤ¹ ȭ¹ ¼Оȭ¹ ǆÃºÀȥµȤ ½ÃǆϿ µȤȪ mopvm
�¸ȨÃȤÇȭ¹ µΑȤǆ¹ ÄÀȥÀȤϕȤԵ¨Ȥǆ¹ « l
ÆȤÀȤǆ´ ŊºÁȤ¿ϿȭԪÈȭŅȤηȨµÆȨ ¿¶Ȥ mopwm
¿¶Ȥ ¼ȤԵ¨µȪ Æ ȭµ ǇȪ ŊÃȤÇԧ ǆ¹ÀȨ¸¦Ȫ l
µ¶Ȥ ÄÀȥÀ¨ӡȤ¿Ȱ ÉȤµӜȨ ¿Ȩǆ¨ǆ½Ȫ Æ·Ȥ moponm
ÆÃȤ �ÆȤ¾ ȭÃ ¹Ȥ²ȥ¹Ȥ¾ȭÅ ¼ОȪ Ŋ¦ȥْµµȪ l
¼ОԧȤԧ ŊÆȤ·ȭ¹ ԢǇ°ȥ½ÃǆϿ ·ȭÃµȤȪ mopoom
ÆȨ y¿Ȱ «µ ǇȪº¶ ȭ ¼ОȨ ¾Ȥ¨ �Ņ¿ǆ¹ÀȨ¸¦Ȫ l
�¦Ȱ ǆÃ¦ȤÆ¿ȭвȤ¨~ ¿ ȭ¹ ǆÆύȤȪ Æ Ǉ§Ȱ ¨µȤȪ mopopm
ÆǋǆӴ¾ǋΟ ǇŊ·Ȩ ¾Ȥ¨ �Ȫ ¦ǆ¶µȨ y¿¾¸Ȩ¨µȪ l

����B OėłZBŔ >Σ� OėEEZB 7 OėłZB ,3 t ZėŔ TBSWė >Σ Zė TBSWė $S � TBSWėTV 7 ����C IZ BEIP  > $�
BEIP  Σ t  NėSHFŊB > Σ EBNBHFE ,1 ����DNBIBUėOFOB CBOEIFOB > DPOK�� NBIBUė ZFOB CBOEIFOB
$� NBIBUė UFOB CBOEIFOB #ed".2 +2pc, UFOB TBŇCBOEIFOB +1+2ac 7 	VON�
 ����E WJQBSĨUė >
Σ WJQBSĨUB .2 ����B BEIPWėIFOB UBUUWėOJ > $S β BEIPWBIFOB UBUUWėOJ $T � BEIP WėIFUB UBUUWBŇ
DB #ed"pc.2 BEIPWėIF UBUUWBO DB "ac BEIPWėIFOB UBUUWBŇ DB 7 ����C CėIZB  > Σ� WėŜV 	 
 ,1

t  HėOJ DB > $�  HėNĨ DB #ed�  HėNJ DB ". β  HėN JWB 7 ����D TėSėŊJ QSB  > $ β� ĸBSĨSėŊJ ν t
 QBMėZBOUF > $ β  QBMė � � ,1� QėMBZBOUF #ed QBMėZBOUF ".2 QIBMėZBOUF 7 ����E TWBLŜFUSėU >
β � LŜFUSėU ,1 TWBLŜBUSėU ,3� TVLŜFUSėU $S  TVLŜBUSėU $T � TVLŜFUSF ν t TSPUBTP > ,3 ν� DISėUBŊP
$� DFUBTP +,1,2 ĸDFUBTP ,4 �����B ZBUIė > Σ� TBUIė + PN� 7 t CėIZBHBUBŔ > $ ν CėIZBHBUBT 7�
WėQZBHBUBŔ β t TFUVŔ >Σ� DFUUBŔ $ TFUV " TB DBUVŔ 7 �����C QSBWėIBTZB > $S #edβ QSBWėIBŇTZB
,1

ac� QBWėIBTZB $T � QSėWėIBTWB ".2 QSBWėIBTTB 7 t OJSPEIBLBŔ > FN�� OJSPEIBLė $� OJSP�EIB�OBŔ
#ed.2 OJSPEIBUBŔ " WJSPEIBUBŔ 7� WJSPEIBLBŔ β �����D ĸBSĨSBHBĸ > $ ν� ĸBSĨSBUBĸ β t DėZBŇ >Σ
DBZBŇ $T  DėZB� ,1� DėZBUBŔ 	 
 .2 �����E KÖėUBWZP > Σ EBNBHFE ,1� KÖėOBWZP 7 t ZPHJCIJŔ >
Σ � � CIJŔ ,1 �����B TBSWėTėN > $ β EBNBHFE ,1� TBSWFŜėŇ ,3 ν t FWB > Σ F � ,1 �����C
FŜB > Σ FŜė $S t CBOEIBŔ > Σ�  CBOEIB #ed.27 t QSBLĨSUJUBŔ > Σ QSBLĨSUBUBŔ $T  QSBLĨSUJUėŔ 7
�����D CBOEIBTZėTZB > $S ν CBOEIBTZBTZB $T � BTZB CBOEIB  β �����E TQIVŘĨCIBWBOUJ EFWBUėŔ > $
, 	DPOUSB NFUSVN
 TQIVŘĨCIBWBUJ EFWBUėŔ ,3+1 TQIVŘĨCIBWBUJ EFWBUė +2� UVŜŘėŔ TZVS EFWBUė OBSėŔ ν
UVŜŘė TZV EB 	 
 EFWBUė OBSėŔ 7 ����� PN� + �����B TP �ZBŇ DBUVŔQBUIF > $� BZBŇ DBUVŜQBUIF ν
BZBŇ DBUVŜŘBUIF 7� FŜB DBUVŜQBUIė ,1 FŜB DBUVŜQBUIP ,2 FŜBĸ DBUVŔQBUIP ,3 FŜB DBUVŔQBUIP ,4

�����C  USBZB  > ΣoJ   UŌ �   .2 t  OJSPEIBLBŔ > $S ν  OPSPEIBLBŔ $T �  WJSPEIBLBŔ , �����D
FLBŇ >ΣoJ � FWBŇ , t WJLėTBZFO >ΣoJ  WJLBĸBZFO $T �����E ZFOB >ΣoJ � FOB ,3 7 t TJEEIėŔ >Σ
TJEEIBŔ 7 t TVLIBŇ > ν� TVSė  $ , �����B TŌŜŘJ  >Σ TŌŜŘB  $T t  NŌUZV  >Σ�  NŌUZVŔ $ t NėSHBŔ >
Σ NėSHP 7 �����C  HBUBŔ > $ ν�  NVLIBŔ β
����� DG� 7BSĤIPQBOJŏBE ����� ZBUIBJWėQėŇ HBUBŔ TFUVŔ QSBWėIBTZB OJSPEIBLBŔ ] UBUIė ĸBSĨSBHė DDIėZė
KÖėUBWZė ZPHJCIJŔ TBEė ]] ����� DG� 7BSĤIPQBOJŏBE ����� TBSWėTėN FWB OėłĨOėN FŜB CBOEIBŔ QSBLĨS�
UJUBŔ ] CBOEIBTZėTZB QSBTėEFOB TQIVŘĨCIBWBUJ EFWBUė ]] ����� DG� 7BSĤIPQBOJŏBE ����� FŜB 	WBS� FWBı

DBUVŜQBUIP CBOEIP NėSHBUSBZBOJSPEIBLBŔ ] FLBŇ WJLėTBZBO NėSHBŇ ZFOB TJEEIėŔ TVTBŇHBUėŔ ]]
<#ed Q� ���> NBIBUė  ����E TWB<,1 ��r>LŜFUSėU �����D CBOEIB<,2 �v>TZėTZB �����E  CIBWBOUJ <+1
�v> EFWBUėŔ �����B <$ ��r> TP �����B DB<.2 ��r>UVŔQBUIF �����D FLBŇ <,3 �C> WJLėĸBZFO �����DE
NėSHBŇ <,4 ��r> ZFOB
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ºȤºº Ǉü¿ԧ ¦µȤ �Àȩ ϡȤÃ ȭµȩ ºȤӫ �̈ Ȥǆ¾¹ȩ mopoqm
¦Ǉҭ¦ȭ ÆÃ �µΑȤǆ¹ ǆ¹ǆÈѥ ȕ³¼О¹Ȥµ |l
�·Ȥ¹¾¨ �ÁȰ ¦ǋ ΤȤ ŊȤ´ȤºȤ¹ Ȯ¦¿Ȩ¨µȪ moporm
¼ОȨ y¿Ȱ ÆÃ �¹Ȥ²ȥ¹Ȥ¾ǉϫ�̈ ǆµǆ¹ÀȨ¸¦Ȫ l
�µԧȮÃ ŊÆȤ·ȭ¹ ¿Ȩǆ¹¼ОȪ ŊǆÆϩǆµ moposm
�¿Ȱ « ÆȰº Ǉ°Ȩ ¿Ȩ¨Ȩ ¾ǉÁ¼ОȨ yѥ¿Ȱ ¾µȪ l
¿Ȩ¨Ņ¿¾¹ ȭ¹ ȮÃ ǆÆϩΟҖԧµȤȰ ÆµȤ¾ |mopotm

�Ο¾ǋµǆÆύȩ ¼ОǆÃÃȭ¦Ȫ [[

<��� WFEIBWJWFLBĮ>

¾ ǇŇȤ « ǆϡǆÃ¸Ȥ É ȭ¿Ȥ ¿¶Ȥ ¼ОȨ ǆϡ¸Ȥ ¦ǋ µȪ l
¿Ȩǆ¹¾ ǇŇȤ « ·ȭÃȥ¹ȤȰ ǆÁʾ¾ ǇŇȤ « · ȮÃ¦ȥ moqom
¿¶Ȥ Ԗȥº ǇȚÅȤҖȤȰ « ¼ȤԵÆǋǆӴȪ ŊȤ¿µȭ l

�����D QėQB  > Σ QBQė  $T t�LBSUėSBV > Σ Lė � SBV ,1 �����E QėSĸWB > ν  QėĸWB "7 QBSĸWB  $S 
QBOė  $T � TWBSHB  β �����B LVNCIBLF > Σ LVNBCIBLF $T �����C OJLŜJQZB > $ β� OJLŜJQFE ν
t EŌłIB  > Σ� EŌłIBŇ .2 t  CBOEIBOėU > Σ  CBOEIBNBU $T �����D VEėOBN BSHBMBŇ > #ed".2
VEėOBN BSHėMBŇ $� VEėOBNBŊłBMBŇ β 7 �����E QSėŊėQėOBJLBZPHBUBŔ > FN�� QSėŊėQėMBJLBZPHBUBŔ
$� QSėŊFOB TBIB ZPHBUBŔ ν� QSėŊFOB TBIB ZPKBZFU β QSėŊFOB TBIB ZF � ZFU ,1 �����C ĲSEIWB  >
$S  VSEEIB  $T � BEIP  #ed NBEIZF ".27� NŌUZPS β t  OJSPEIBLBŔ > Σ  SPEIBLBŔ ,1 �����D
QSBTėEFOB > Σ QSBTBEFOB $T �����E ZPOJCBOEIBŔ > $ β ZPOJCBOEIB ,3� ZPHJCPEIBŔ #ed ZPHĨ
CPEIBŔ ".27 t QSBTJEIZBUJ >Σ QSBTBEIZBUJ $T �����B ZPHP >Σ EBNBHFE ,1 �����D ZPHB  >Σ�
PN� " t  USBZBN > Σ�  USBWBN 	 
 .2 �����E TJEIZBUZ BCIZBTZBUėŇ TBUėN > β TJEIZBUZ BCIZBTBUėŇ
TBUėŇ $S  TJEIZBUZ BCIZBTBUBŇ TBUėŇ $T � TJEIZBOUF UBUIZBUėŇ HBUJN #ed TJEEIZBOUF UBTZB UėŇ
HBUJN ". TJEEIZBŇN FUBTZB UėŇ HBUJN 7 ��� DPM� JUZ BNŌUBTJEEIBV CBOEIBWJWFLBŔ > $ β� JUJ
NBIėCBOEIBWJWFLBŔ ν ��� DPM� BûFS UIJT " CSFBLT Pä VOUJM ���� ����BNVESė > ΣoA NVESB $ac
NV � ,1 t DB > ΣoA � ,1 t EWJWJEIė > ΣoA� EWJWJEIP $,3 ����C ZBUIė > $ β� ZBEWBU #ed.27 t
CBOEIP > ΣoA EBNBHFE .2 t EWJEIė > ΣoA EWJWė ,2,4 t LŌUBŔ > $ #ed7 EBNBHFE .2� NBUBŔ β
����D DB > ΣoA PN� +2ac t EFWĨOėŇ > ΣoA� EFWėOėŇ #ed ����E EBJWBLĨ > ΣoA� EBJWJLĨ .27 +1+2pc
����B  QVSVŜėCIZBŇ >ΣoA  QVSVŜBCIZBŇ $T t DB > $ #ed.2 +2� UV +1, ����B BûFS UIJT #ed.27
CSFBL Pä VOUJM ���� ����BCD DB CėIZBTŌŜŘJŔ QSBKėZBUF ] UBUIė TUSĨQVSVŜėCIZėŇ > PN� +2 	FZF�TLJQ
 ����C
CėIZB  > $ ,3� CėIZF +1,1,2,4 t TŌŜŘJŔ > $ +1, TŌ � � ,1 t QSBKėZBUF > $T +1, QSBKBZBUF $S

�����DE � 7BSĤIPQBOJŏBE ����BC� VEėOBN ĲSEIWBHBŇ LŌUWė QSėŊFOB TBIB WFHBUBŔ ] �����BC �
7BSĤIPQBOJŏBE ����DE� CBOEIP �ZBŇ TBSWBOėłĨOėN ĲSEIWBŇ ZėUJ OJSPEIBLBŔ ]] �����BC� "NBSBVHIB�
QSBCPEIB 	-POH 3FEBDUJPO
 ��BC� BZBŇ DB TBSWBOėłĨOėN ĲSEIWBŇ HBUJWJĸPEIBOBŔ ] t�"NBSBVHIBQSBCPEIB
	4IPSU 3FEBDUJPO
 ��BC� BZBŇ DB TBSWBOėłĨOėN ĲSEIWBŇHBUJOJSPEIBLBŔ ] t�)BńIBQSBEĕQJLĤ ����BC BZBŇ
UV TBSWBOėłĨOėN ĲSEIWBHBUJOJSPEIBLBŔ ] ������ 7BSĤIPQBOJŏBE ����� BZBŇ DB TBŇQVŘP ZPHP NĲMB�
CBOEIP �QZ BZBŇ NBUBŔ ] CBOEIBUSBZBN BOFOBJWB TJEIZBUZ BCIZėTBZPHBUBŔ ]]
�����B <" ��> CBOEIP �����BC ZPHP <$ ��v> NĲMB  ����B DB <,1 ��v> EWJ  ����C ZBUIė <+2 ��v>
CBOEIP
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¼ȤԵ ȭ µ Ǉ Ԗȥº ǇȚÅȤҖȤȰ ÆǋǆӴ¹ȤÄȪ ÄÀȥÀµȪ moqpm
¨ Ǉ́ țºÃµȥ ¹ȤÀȥ ǆ¹ԆÁȤ º ǇȚÅȰ ǆÃ¹Ȥ l
¾ÇȤ¾ ǇŇȤ¾ÇȤ¼Оȩ ǆÃ¹Ȥ Ãȭ̧ ȭ¹ ǆ¹ԆÁȩ moqqm
¨ǋÇȥΤȤ ÃȤ¿ Ǉ«ĶȤǆ´ ¦ǋ ΤȤ ¼ОȰ ¿¶Ȩǆ·µ¾ |l
Ãȭ̧ Ȱ Æ¾ȤÀ½ ȭϞȨ¨ȥ Æǆ«ȭ¹ ȮÃ ÃȤ¿ Ǉ¹Ȥ moqrm
ŊȤ´Ȱ ¾ÇȤ¼ÁȰ ¦ǋ ΤȤ ¾ϩ¾ȤϡȤÀÆȰ¾ Ǉ§¾ |l
Ãȭ̧ ¿ ȭ¾¿Ȩ¨ ȭ¹ «µ ǇȪºȥ±Ȱ « ÃȤ¿ Ǉ¹Ȥ moqsm
¦ÀȤҖȤȰ ǆÁʾ¾ȤÀȨѥ ºǋǆ¶ӜȤȰ ň ǇÃÆȰǆ¹½¾ |l
µ¶Ȥ ǆÇ ǆ¹ӡÁȰ ¦ǋ ΤȤ ºȤ·ϡ¿¾¸Ȩ¾ Ǉ§¾ |moqtm
�ÃĶºȤ·¾ǉÁȤҖȤȰ ¦ǆ°¾ ǇΓȤѥ Æ ǇǆԚÀȪ l
�ԢȤÁ¿ȭвÇȤ¾ȭȚȰ ÃȤ¿ ǇÃĽȤĸ¦Ȩǆ°µȪ moqum
Ãȭ̧ Ȫ ÆȰȤ¿µ ȭ µ ȭ¹ ÆŌԳȤü²ÀÆȤµÁȤµ |l
¾ȭȚ¾ϩ¨µȤ ·ȭÃȤȪ ¦ҢϿȭ ¾ȭȚ«ȤÁ¹Ȥµ |moqvm
ǆŎ¿Ͽȭ ¾ȭȚÃȭ̧ ȭ¹ ŌԳȤϞȤ ·ȭÃµȤ ň ǇÃ¾ |l

����D CėIZF UV TUSĨQVSVŜėCIZėŇ > $S  CėIZF UV TUSĨQVSVŜBCIZBŇ $T � UBUIė TUSĨQVSVŜėCIZėŇ UV +1,
����E  OėĸBŔ > $ +  OBTBŔ , ����C OJŜQIBMė > β� OJŔQIBMBŇ $ t�QVSVŜBŇ > $ β QVSBŜBŇ ,4 ����D
 CBOEIBV > $�  CBOEIPβ  CB �,1 ����E WFEIFOB > $ ,� WFEFOB + t�OJŜQIBMBV > $ +2pc,3� OJŜQIBMėŔ
+1,1,2 OJŜQIBMė +2ac OJŜQIBMBŔ ,4 ����B  DBLSėŊJ > $ β�  DBUWėŊJ ,1 ����C CBOEIBŇ > $� CBOE�
IBV β CBOEIP ,1 t�ZBUIPEJUBN > $� ZBUIPEJUBV β ����D WFEIBŇ > β WFEIB $ ����E TBDJUUFOBJWB >
$ + TBDJUUFOFWB , ����B QSėŊBŇ > $ β � ŊBŇ ,1 DBUVŔQĨŘIBŇ > $S ,3,4 DBUVŔQėUIBŇ $T 
DBUVŜQĨłBŇ +,1,2 ����CEISVWB  >β EISĲWB  $S  ESVWB  $T ����DIJ OJĸDBMBŇ > $� OJSBOUBSBŇβ
OJSBOUBSB ,1 ����E  EWBZBN > β $T   EWėZBN $S ����B BWBLSB  > $ β BWBLSBŔ ,3

ac ����C LBŘJN
VUUIėQZB TVTUIJSBŔ > FN�� LBŘJN VUUIBQZB TVTUIJSBŔ $� LBŘJNVLIP �QZ BTVTUIJSBŔ +1, LBŘJNVLIP QZ
BWBTUIJUBŔ +2 ����BC BûFS UIJT $ BEET� TQIėMBZFO OJSėUBťLBŇ 	OJSBUBťLBŇ $T 
 TVCBOEIP CIBWBLBS�
NBŊė ] ����D ėTQIėMBZFO > $ β ėTQIMėWBZFU 	�
 ,3 t  NFSVŇ > β  �FSVŇ ,1�  NFSV $ ����E
 LPŘJUBŔ > $�  LPŘJCIJŔ β ����B TBŇKėZBUF > $S β TBŇKBZBUF $T ����C  UBMėU > $�  UBMBN β
����D  NBEIZB  > $ β  NBEIZF ,4

ac t  HBUė > $ β  HB � � ,1 t EFWėŔ > $ β EBNBHFE ,1 ����E
LBNQBOUF > $ ,3,4� LBNQBUF +,2 � NQBOUF ,1 ����C EFWBUė > $S β EFWB $T

���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 �� � "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 �� �
)BńIBQSBEĕQJLĤ ����� SĲQBMėWBŊZBTBNQBOOė ZBUIė TUSĨ QVSVŜBŇ WJOė ] NBIėNVESėNBIėCBOEIBV
OJŜQIBMBV WFEIBWBSKJUBV ]] ����DE � "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��DE � "NBSBVHIBQSBCPEIB
	4IPSU 3FEBDUJPO
 ��DE� WFEIBZFU LSBNBZPHFOB DBUVŜQĨŘIBŇ UV WėZVOė ]] ����DE� 7BSĤIPQBOJŏBE ����BC�
WFEIBLB	WBS� WFEBLB¡
USBZB	WBS� ¡LSBNB¡
ZPHFOB DBUVŜQĨŘIBŇ UV WėZVOė ] ����DE� "NBSBVHIBQSBCPEIB
	-POH 3FEBDUJPO
 ��BC� ėTQIėMBZFO NBIėNFSVŇ WėZVWBKSėHOJLPŘJCIJŔ ]] t�"NBSBVHIBQSBCPEIB 	4IPSU
3FEBDUJPO
 ��BC� ėTQIėMBZFO NBIėNFSVŇ WėZVWBKSBQSBLPŘJCIJŔ ] ����DE � 7BSĤIPQBOJŏBE ����DE�
ėTQIėMBZFO NBIėNFSVŇ WėZVWBLUSF QSBLPŘJCIJŔ ]] ���� � 6QĤTBOĤTĤSBTBıHSBIB Q� ��� WFEIBT
TBŇQėEZBUF UFOB TBCSBINėŊłBSBTėUBMBN ] NFSVNBEIZBHBUė EFWėĸ DBMBOUF NFSVDėMBOėU ]] ����DE �
7BSĤIPQBOJŏBE ����BC� NFSVNBEIZBHBUė EFWėĸ DBMBOUF NFSVDėMBOėU ]
����BC  DBLSėŊJ <$ ��r> LŌUWė ����B <,4 ��v> QSėŊBŇ ����BNBIėCB<,3 �B>MBŇ ����D WF<,2 ��r>EIBZFU
����BC UFOB <$ ��v> TB  ����B <,1 ��r> NSJZBOUF
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�·ȩ ÆȰȤ¿µ ȭ ǆÈŊȰ Ã ȭ̧ Ȩ y¿Ȱ ŌԳĸǆВµȪ moqwm
ŌԳĸُВ µµȨ ǆ½ΑȤ ǆÃӿǇĸُВ ǆ½¹ΎÆȩ l
ǆÃӿǇĸُВ µµȨ ǆ½ΑȤ ȚŇĸُВ ǆ½¹ΎÆȩ moqonm
ȚŇĸُВ µµȨ ǆ½ΑȤ ǆ¬ΑȤ ¾ȨÇ¾¿֘ ÁµȤ¾ |l
�σȤ°¿Ο¿Ȱ ÃȤ¿ ǇŌ �ԳϡȤÀȰ Æ Ǉ̈ Ȩǆºµ¾ |moqoom
¾ÇȤ¾ ǇŇȤ ¾ÇȤ¼ОȨ ¾ÇȤÃȭ̧ Ԓǋµȥ¿¦Ȫ l
ǆŅµΑȮ̈ Ǉ�Եǆ¹¿Ȥ �Æ ȮÀȭǆ½¿ȸ¨Ȫ ŊǆÆϩǆµ moqopm
¿ǆԖµΑǆ¾·Ȱ Ã ȭǆ Æ Ãȭǆ ½ ǇÃ¹Ņ¿¾ |l
¿ ȭ¹ȤҖԒǆ¾·Ȱ · ȮÃȤΨ ԧȤΨÃ�̈ µȨ ǆÃ½ ǇȪ moqoqm
¨ ǇԵ¨ ǇԵ ȭÅ Ǉ µІ ȭÅ Ǉ ¨ ǇԵ¨ ǇԵ ȭÅ Ǉ · ȭÃµȪ l
�¹ ȭ¹ ȮÃȤǆ¸¦ȤÀȭ́ ¹ǋ́ Ȥ¾ ȭÃȤǆ¸¦ȤǆÀµȤ moqorm

����D TBŇKėZBUF > $S β TBŇKBZBUB $T ����E  HSBOUIJUBŔ > $ β  HSB�J � � ,1 �����B CSBINB�
HSBOUIJŇ UBUP CIJUUWė > $ β EBNBHFE ,1 �����C WJŜŊV  > $ β CSBINB  +1 EBNBHFE ,1 t  HSBOUIJŇ >
$ β EBNBHFE ,1 t CIJOBUUZ > $ ,2 CIJOOBUZ +1 CIJOBUZ +2,3,4 � OBUZ ,1 �����E HSBOUIJŇ > $
β HSBOUIJ +1,1 t CIJOBUUZ > $ +1,2 CIJOBUZ +2,1,3,4 �����C DIJUUWė > $ β DIJ � ,1 t�NPIB  >
$ +2pc,3,4

pc NBIB  +1+2ac,2 EBNBHFE ,1 NP  ,4
ac t� NBZĨŇ > $S β EBNBHFE ,1  NBZJŇ

$T t�MBUėN > $ β EBNBHFE ,1 �����D VEHIėŘBZBUZ BZBŇ > $T β VEHIėŘBZBOUZ BZBŇ +1 EBNBHFE
,1� VEHIėŘBZFUZ BZBŇ $S t WėZVS > $ β EBNBHFE ,1 �����E  EWėSBŇ > β  EWėSB $ �����B PN�
$ac �����D USJUBUUWBJS > +2pc, UŌUBUWBJS $ USJUBUWBJ +1+2ac t  OJSZėTBJS > +2pc,2,3,4  OJSZBTBVS
$S  OJSZėTBVS $T   OJSZėTBVS +1+2ac  OJSZZėT� � ,1 �����E FCIJS > $ +2, EBNBHFE ,1 FCIJ +1
t ZPHBŔ QSBTJEIZBUJ > $ β EBNBHFE ,1 ZPHB QSBTJEIZBUJ ,4

ac �����B ZBT USJUBUUWBŇ > $ β � � �
UUWBŇ ,1 t WFUUJ > $S β WJUUJ $T �����D EBJWėU > $T  EFWėU $S � EFWBŔ β �����E TB > $ TBŔ β
t�TBSWBHBUP > $S β TBSWBUP $T �����B HVIZB  > $ β HVI�   ,1 t� HVIZFŜV UBOUSFŜV > $ β EBNBHFE
,1 �����C HVIZBHVIZFŜV > $β EBNBHFE ,1 t EFWBUBŔ > FN� 	4FMMNFS
� EFWBUėŔ $� NėOBWBŔ β �
OBWBŔ ,1 �����D  ėEIJLėSFŊB > β  ėEIJLėSFŊė $ �����E OŌŊėN > $S β OŌŊėŇN $T t FWė  > $�
FŜė  β FLė  ,3

����� 6QĤTBOĤTĤSBTBıHSBIB Q� ��� NSJZBOUF NFSVWFOZFOB CSBINėHSė EFWBUė EISVWBN ] ėEBV TBŇKėZ�
BUF LŜJQSBŇ WFEIP �TZB CSBINBHSBOUIJUBŔ ]] ����DE� 7BSĤIPQBOJŏBE ����DE� ėEBV TBŇKėZBUF LŜJQSBŇ
WFEIP �TZB CSBINBHSBOUIJUBŔ ]] ����� � 6QĤTBOĤTĤSBTBıHSBIB Q� ��� CSBINBHSBOUIJŇ UBUP CIJUWė
CSBINBHSBOUIJŇ CIJOBUUZ BTBV ] WJŜŊVHSBOUIJŇ UBUP CIJUWė SVESBHSBOUIJ CIJOBUUZ BTBV ]] ����� �
7BSĤIPQBOJŏBE ����� CSBINBHSBOUIJŇ UBUP CIJUUWė WJŜŊVHSBOUIJŇ CIJOBUUZ BTBV ] WJŜŊVHSBOUIJŇ UBUP
CIJUUWė SVESBHSBOUIJŇ CIJOBUUZ BTBV ]] ������ :PHBħJLIPQBOJŏBE ����DE���BC� 	TDJM� ħBLUJĴ
 WėZVOė WBI�
OJOė TėSEIBŇ CSBINBHSBOUIJŇ CIJOBUUJ Tė ]] WJŜŊVHSBOUIJŇ UBUP CIJUUWė SVESBHSBOUIBV DB UJŜŘIBUJ ]
�����BC� 7BSĤIPQBOJŏBE ����BC� SVESBHSBOUIJŇ UBUP CIJUUWė DIJUUWė NPIBN BMBŇ UBUIė ] ������ 6Q�
ĤTBOĤTĤSBTBıHSBIB Q� ��� SVESBHSBOUIJŇ UBUP CIJUUWė DIJUWė NPIėNBSBŇ UBUIė ] VEHIėŘBZFU TWBZBŇ
WėZVŇ CSBINBEWėSBŇ TVHPQJUBN ]] �����BC � :PHBUBUUWPQBOJŏBE ��BC� NBIėNVESė NBIėCBOEIP
NBIėWFEIBĸ DB LIFDBSĨ ] �����DE� 6QĤTBOĤTĤSBTBıHSBIB Q� ��� ZFOėCIZBTUBN JEBŇ EFWėTUBNĨU TBS�
WBHBUP WJCIVŔ ]] ����� � 6QĤTBOĤTĤSBTBıHSBIB Q� ��� HVIZėU HVIZBUBSBŇ DBJWB HVIZėE HVIZBŇ DB
HVIZBLBN ] BOFOBJWėEIJLėSFŊB OŌŊėN FŜėEIJLėSBUBŔ ]]
����D TBŇKė<+1 �r>ZBUF �����CNP<+2 ��r>IB  �����D  OJSZėTBJ<$ ��r>S �����D <,4 ��r> ZFOė  �����C
 HVIZF<,3 �C>ŜV
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ÆÃȤ �ǆ½Å ȭ¦ÆȰǆÆɫȪ ÆÃȤ �ǆ¸¦ȤÀÆȰ½ǋµȪ l
ǆÆύ¾Ȥ¨ȵ́ ÆȰ¿ ǇɫȨ ¹ÀȨ ½Ãǆµ ¹Ȥж¶Ȥ moqosm

¿Ȩ Ȥ¹Ȥǆµ ǆΤ¾ȤȰ ¾ ǇŇȤȰ ¨Ã �ԒԧȮÃ ÆȤ¶ �¦Ȫ l
ǆÃÉȤµȰ Æ¦ÁȰ µ ȭ¹ ¹ȤͲȨ ·ȭӜȤȪ ŊÆȤ·µȪ moqotm

�Ο¾ǋµǆÆύȩ Ãȭ̧ ǆÃÃȭ¦Ȫm

<��� BCIZďTBWJWFLBĮ>

¿ȭ¹ Áҁǆ¾·Ȱ ÉȤ¹ Ȱ ÁҁǆӡϿȤ¾ǆ´Ԓ¶Ȥ l
ŊȤљȨ ½Ň©°Ԓȭ¹ ¦ӆŇǇ¾Ȩ ¾ÇȤǆ¹ǆ¸Ȫ morom

�·Ȱ µΑŅ¿Ȱ ¨ ǇԵȰ Ņ ȮÁȨɽÆȤÀ¾ Ǉ¾¾ |l
�¹ҖȤÆÀµȤ¹ȤȰ µ Ǉ ¹ÀȤ´ȤȰ ǆ¹ԆÁȤ¿µȭ morpm
¿¶ȤŊ¿Ȩ¨ÄȥÁȤ¹ȤȰ ǆ¹ǆ¸ӡ ǆ¹ԆÁȤ¿µȭ l
µ¶ȤҖȤÆǆÃÇȥ¹Ȥ¹ȤȰ µΑȰ « ǆ¹ԆÁȰ ň ǇÃ¾ |morqm

�ÃȰ ¼ ǇϓȤ Æ·ȤҖȤÆȪ ¦µ �ӜȪ ÆȤǆΑ¦Ȯ¹ �ÀȮȪ l
�����B  TBŇTJLUBŔ > $�  TBŇZVLUBŇ β �����C TBSWė  > β� TB TBSWė  $ 	VON�
 t  ėEIJLėSB  > $ β  ė �
� � ,1 t  TBŇCIŌUBŔ > $ β EBNBHFE ,1  TBŇCIŌUJŔ ,2

ac �����D TJEEIBNėSHFŊB > $ +,2 EBNBHFE
,1 TJEEIJNėSHFŊB ,3,4 t TBŇZVLUP > $S β � ZVLUP ,1� TBŇZBLUP $T �����B KėOėUJ UW JNėŇ >
$T  KėOė UW JNėŇ $S � KėOėUJ JNėŇ β KėOėUJ JNė ,1 �����C HBSWBT > $� TBSWBŇ β t�UBTZBJWB > β
UBTZFWB $ t TėSUIBLBŔ > $� TėSUIBLBN β �����D WJKÖėUBŇ TBLBMBŇ > $� WJKÖėOBŇ DB QIBMBŇ +1 WJ�
KÖėOBŇ WJQIBMBŇ +2pc WJKÖėOBŇ 	 
QIBMBŇ +2ac WJKÖėOBŇ TBLB � ,1 WJKÖėOBŇ TBLBMBŇ ,2,3,4

t UFOB > $ β EBNBHFE ,1 �����E OėłZP EFWZėŔ > $ ,2� OėłZė EFWZėŔ ,3,4
pc� OėOZBEFWZė +1

OėłZė EFWZė +2,4
ac EBNBHFE ,1 t�QSBTėEBUBŔ > $ β EBNBHFE ,1 ��� DPM� JUZ BNŌUBTJEEIBV WFEIB�

WJWFLBŔ > β� JUJ UŌUĨZBWJWFLBŔ $ �JUJ UBUUWBUSBZBWJWFLBŔ $US ����B MBCEIBN > $� QSėQUBN β ����C
MBCEIBĸ > β MBCEIB $ t� NBŊJT > β  NėŊJT $ ����D QSėQUP > $S

pc$T , QSBQUP $S
ac QSėQP

+1 QSėZP +2 t CIBESBHIBŘBT > $S
pc$T β EBNBHFE ,1 CIBESBHIBŘB $S

ac t UFOB > $ β EBNBHFE
,1 ����E LBMQBESVNP > β EBNBHFE , LBMQBESĲNP $ t NBIėOJEIJŔ > $ β � � � EIJŔ ,1 ����B
 USBZBŇ HVIZBŇ > $T β USBZBŇ HVIZB +1  USBZBHVIZBŇ $S ����C USBJMPLZBTėSBN VUUBNBN > $
	DPOUSB NFUSVN
� USBJMPLZF TėSBN BECIVUBN β UBJMPLZF TėSBN BECIVUBN ,1 ����D BOBCIZėTBSBUėOėŇ
UV > $� BOBCIZėTBSBUėOėŇ DB β BOBZėCIZėTBSBUėOėŇ DB +1 	VON�
 BOBCIZėTBLŌUėOėŇ DB ,3 ����E
OJŜQIBMėZBUF > β EBNBHFE ,1 OJŜQBMBZBUF $S  OJŜQBMėZBUF $T ����B ZBUIėQSBZPHBĸĨMėOėŇ > FN��
ZBUIėQSBZPHBĸėMĨOėŇ $ β EBNBHFE ,1 ����C OJEIJĸ > FN� OBEIJĸ $� OJEIJŇ β� EIJŇ ,1 OJEIJ ,3

t OJŜQIBMėZBUF > $T  OJŜQIBMBZBUF $S � OJŔQIBMė CIBWFU β OJŔQIBMėZB WFU ,4
ac ����D UBUIėCIZėTB  >

$ β UBUIė OZėTB  +1 t� WJIĨOėOėŇ > $S β  WJNėIĨOėOėŇ +1ac  WJIJOėOėŇ $T ����E EISVWBN >
β EISĲWBN $ ����B FWBŇ CVEEIWė > $S  FWBŇ CVEEIZB $T � OBSBŇ WVEIZB +1 OBSBŇ CVEEIZė
+2pc OBSBŇ CVEEIZB +2ac, t  ėCIZėTBŔ > $ β  ėCIZėTB � ,1 ����C LBSUBWZBŔ TėUUWJLBJS OBSBJŔ >
$S  LBSUBWZBŔ TėUJLBJS OBSBJŔ $T � LBSUBWZBUBUUWJLBJS OBSBJŔ +1,2,4 LBSUBWZB� UBUUWJLBJS OBSBJŔ +2
EBNBHFE ,1 LBSUBWZBT UėUUWJLBJS OBSBJŔ ,3

�����E OėOZBUIė <,2 ��v> ]] ��� DPM� <$ ��v> JUJ ��� DPM� <,1 ��v> ����C Tė<+2 ��v>UUWJLBJS
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�ҖȤÆȤ̊Ȥ¿µȭ ¿Ȩ¨Ȩ ¿Ȩ¨ȤΨÃ~ ŊǆÆϩǆµ morrm
¸ǋΤȤ ŊȤ¶ǆ¾¦֘ ¾ ǇŇȤȰ ¦ǋ ΤȤ ¼Оȩ ¾ÇȤȕ³ȩ l
�ДȨÁ¹Ȱ µµȪ ¦Ǉ¿Ȥ �˵ ÀȥÀԧ ǆŅ¾Ȥ¨ �µȪ morsm
º Ǉ¹ÀȤԢȤÁ¹Ȱ ¦͋ȤȪ ǆԚÀȰ º ǇȚÅ¾ ǇŇ¿Ȥ l
ÃȤ¿ǉ¹ȤȰ ¨ǆµ¾ȤÃǋΟ ¦ǋ ΤȤ ºǉÀ¦¦Ǉҭ¦ȩ mortm
�ҖȤÆ¾ȤÀ½ ȭϞȨ¨ȥ ÆÃȸº½Ȩ¨Ãǋύ¿ ȭ l
ǆ·ÃȤÀȤŅ¾ǆÃǆ˵ХȰ ¿Ȥ¾ȭ ¿Ȥ¾ ȭ µ¶Ȥ µ¶Ȥ morum
�¹ ȭ¹ȤҖȤÆ¿Ȩ¨ ȭ¹ ÃȤ¿ ǇÀҖǆÆµȨ ½Ãȭµ |l
ÃȤ¿ȨÀҖȤÆµȨ ÃǆȪ ŊΟÇȰ Ã¸ �µ ȭ µ¹ȩ morvm
Ãȩ ǆÃÃ¸ �¾Ȥ¹ ȭ « Æ Ǉ§¾Хԧ ºȤ¦µȤ l

����D BCIZėTėK > $ β � � TėK ,1 t KėZBUF > $T β KÖėZBUF $S ����E ZPHėU > $T β ZPHBU $S ����B
QSėUIBNJLĨŇ > $T β QSėQZBNJLĨŇ + QSėUIBNJLĨ ,1 QSėUIBNJLJŇ ,4

ac QSBUIėNJLĨŇ $S t NV�
ESėŇ > $ +2,3 NVESė +1,1,2,4 ����C CBOEIBV > β CBOEIP $ ����D ėOEPMBOBŇ > $� ėTQIėMBOBŇ
β ė � � � ,1 t UBUBŔ > $T  UB $S  EBNBHFE ,1 t LVSZėD > $ β EBNBHFE ,1 ����E DIBSĨSBTZB > $
β EBNBHFE ,1 t  NėSHBUBŔ > $�  WBSHBUBŔ β ����B QVOBS > $ β QVOBŔS ,1 t ėTQIėMBOBŇ > β
ėTQIėMBOB $ t LBŘZėŔ > β LBŘZė $ ����C TUIJSBŇ > $� TUIJSBŔ β t  NVESBZė > β NVESėZė $ ����D
WėZĲOėŇ > $ β WėZVOėŇ ,3 t ėWŌUZB > β ėWŌUUZB ,3 $ ����E LŌUWė > $ β L� � ,1 t QĲSBLB  > $
β EBNBHFE ,1 t  LVNCIBLBV > β EBNBHFE ,1�  LVNCIBLBN $ ����B BCIZėTBN ėSBCIFE > $S β
EBNBHFE ,1 BCIZėTBN ėSBCIPE $T t�ZPHĨ > $ β � HĨ ,1 ����D  SėUSBN > $�  SėUSJN β  SėUSBJN
+2ac t�BWJDDIJOOBŇ > $S β BWBDDIJOOBŇ +1 BWJDDIJOOB $T ����E UBUIė UBUIė > $� ZBUIė UBUIė β
����B  ėCIZėTB  > $S β  ėCI�ė � ,1  ėCIZėTė  $T t� ZPHFOB > $ β  ZPHFOė +2ac EBNBHFE ,1

����C WėZVS > $ β EBNBHFE ,1 t BCIZBTJUP > $ β BCIZBTZBUP +2 EBNBHFE ,1 t CIBWFU > $ β EBNBHFE
,1 ����D WėZPS > $ β EBNBHFE ,1 WBZPS ,4

ac t BCIZėTBUP > β EBNBHFE ,1 BCIZėTBUPS $ t WBIOJŔ >
$ β WBIOJ +1+2ac ����B WJWBSEIBNėOF DB > $� WJWBSEIBNėOFOB β ����C BOOBTZB > $ β BOUBTZB
+1+2ac t QėLBUė > $ β EBNBHFE ,1 QėLBUėN ,3

���� RVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV NVESĤQSĤĸĤZĤNBOJSēQBĸĤOBOUBSBN VLUBN
 :PHBDJOUĤNBĸJ 	&E�
Q� ��� #PNCBZ �v� -BIPSF ��r
� FWBŇ CVEIBJŔ TBEėCIZėTBŔ LBSUBWZP NPLŜBLėťLŜJCIJŔ ] BCIZėTėK
KėZBUF ZPHP ZPHėU TBSWBŇ QSBTJEIZBUJ ]] ���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��DE� ėO�
EPMBOBŇ UBUBŔ LVSZėD DIBSĨSBTZB USJNėSHBUBŔ ]] ����BC � 7BSĤIPQBOJŏBE ����DE� QVOBS ėTQIėMBZFE
BEZB TVTUIJSBŇ LBŊŘIB	WBS� LBSĸB¡
NVESBZė ]] ����DE� 7BSĤIPQBOJŏBE ����BC� WėZĲOėŇ HBUJN ėWŌUZB
EIŌUWė QĲSBLBLVNCIBLBV ] ���� � :PHBUBUUWPQBOJŏBE ���DEo���BC� NBIėCBOEIBTUIJUP ZPHĨ LŌUWė
QĲSBLBN FLBEIĨŔ ] WėZĲOėŇ HBUJN ėWŌUZB OJCIŌUBŇ LBŊŘIBNVESBZė ]] ���� DG� "NBSBVHIBQSBCP�
EIB 	-POH 3FEBDUJPO
 ��� QVOBS ėTQIėMBOBŇ LBŘZėŇ TVTUIJSBŇ LBŊŘIBNVESBZė ] WėZVOė HBUJN ėIŌUZB
LŌUWė QĲSBLBLVNCIBLBV ]] t "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� QVOBS ėTQIėMBZFU LBŘZėŇ TVTUIJ�
SBŇ LBŊŘIBNVESBZė ] WėZĲOėŇ HBUJN ėSVEIZB LŌUWė QĲSBLBLVNCIBLBV ]] ����DE � 7BSĤIPQBOJŏBE
����BC� EJWėSėUSBN BWJDDIJOOBŇ ZėNF ZėNF ZBEė UBEė ] ����BC � 7BSĤIPQBOJŏBE ����DE� BOFOėC�
IZėTBZPHFOB WėZVS BCIZBTJUP CIBWFU ]] ����DE� 7BSĤIPQBOJŏBE ����BC� WėZėW BCIZBTJUF WBIOJŔ QSBUZB�
IBŇ WBSEIBUF UBOBV ] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �v�
-BIPSF ��r
� BOFOėCIZėTBZPHFOB WėZVS BCIZBTJUP CIBWFU ] WėZPS BCIZėTBUP WBIOJŔ QSBUZBIBŇ WBSE�
IBUF CIŌĸBN ]] ����BC� 7BSĤIPQBOJŏBE ����DE� WBIOBV WJWBSEIBNėOF UV TVLIBN BOOėEJ KĨSZBUF ]]
����E QSBTJEIZB<$ ��r>UJ ����CNBIė<,4 ��v>EŌłIBV ����C  NV<+1 �v>ESBZė ����E Zė<,3 ��B>NF
ZėNF ����D BCIZėTB<,1 ��r>UP
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�Хԧ ºǆÀºȤ¦ȭ ¹ ÀÆÃǋǆύȪ ŊȤ¿µȭmorwm
ÀÆ ȭ Ãǋǆύ¨µȭ ǆ¹ΟȰ Ã¸ �Ͽȭ ¸ȤµÃԒ·Ȥ l
¸ȤµȨȪ ÆȰÃ¸ �¹Ȥ·ȭÃ Ŋ¸Ȥ¹ Ȱ Ã¸ �µ ȭ ÀÆȪ moronm
Ŋ¸Ȥ¹ÀÆÆȰºȩ ÆµµȤҖȤÆ¿Ȩ¨µȪ l
º ǇӴȨ ½Ãǆµ ¿Ȩ¨ȥКȨ ȕ³¦Ȥ¿Ȩ ¾ÇȤ¼ÁȪ moroom
¾ÇȤ¼ОȨ ¾ÇȤҖȤÆȤϕÁȤ·ȭÃ ŊȤ¿µ ȭ l
¾ÇȤ¼О¾ÇȤҖȤÆȤŇÆԧ ȤÀ´Ȱ ½Ãȭµ |moropm
ÄǇԉǆϿ ÆÃ�·ȨÅȤӡ ¾Á¾ǉŅ¦ÅȤ¿¦ȤȪ l
ÀÆԧ «ȤÀ´Ȱ ¨ȤŅ ȭ ¹Ȥ²ȥϡȤÀȭ́ ÆÃ �·Ȥ moroqm
¾ȤÀ´Ȱ ¦ȤÁ¿Ȩ¨ ȭ¹ ÀÆϡ¿ԧ ¾ȭÁ¦¾ |l
¾ϩ¾Ȥ¹ ǇŊÃȭÄȨ yǆº ¿Ȩǆ¨¹Ȩ yҖȤÆ¿Ȩ¨µȪ mororm

����D BOOBTZB > $ β BOUBTZB +1+2ac EBNBHFE ,1 t QBSJQėLFOB > $ β EBNBHFE ,1 ����E SBTB  > $
β EBNBHFE ,1 t� WŌEEIJŔ > β EBNBHFE ,1�  WŌEEIJŇ $S   WŌEEIBŇ $T t QSBKėZBUF > $ β � � �
UF ,1 �����B SBTF WŌEEIJHBUF > $� SBTBWŌEEIJHBUFS + SBTBWŌEEIJŇ HBUFS ,1,2 SBTBWŌEEIJŇ HBUF
,3,4 �����C WBSEIBOUF > β� WBEIZBOUF $ t UBEė > $� UBUIė β �����D EIėUPŔ > $ β EIėUP ,3,4 t
TBŇWBSEIBOėE FWB > β EBNBHFE ,1 TBŇWBSEIBOBE FWB $S  TJCBSEIBOBE FWB $T �����E QSBEIėOBŇ
WBSEIBUF > $β EBNBHFE ,1 t SBTBŔ > $� SBTBNβ EBNBHFE ,1 �����BQSBEIėOB  > $S

pc$T  QSBEIBOB 
$S

ac�β EBNBHFE ,1 t  SBTB  > $β EBNBHFE ,1 t  TBŇQBUUBV >$β �NQBUUBV,1 �����C  ėCIZėTB  >
$S β  ėCIZėTė  $T �����D ZPHĨOESP > $� ZPHFOESP β �����E  CBMBŔ > $ β EBNBHFE ,1 �����B
NBIėCBOEIP > $ β EBNBHFE ,1 t NBIėCIZėTėE > +2pc� NBIėCIZėTP $ , EBNBHFE ,1 NBIėCIZėTPE
+1+2ac �����CD PN� + �����C CBMėE FWB > $� CBMėE WFEIBŔ βoJ  EBNBHFE ,1 t QSBKėZBUF > $S βoJ 
QSBKBZBUF $T �����D  ėCIZėTėE > βoJ   ėCIZėTBE $ �����E KėSBŊBŇ > FN� KėŊBŇ $S  KėŊB $T �
KÖėQBOBŇ β �����B  EPŜėĸ DB > β EBNBHFE ,1�  EPŜBŊJ $ �����C NBMB  > $ β EBNBHFE ,1 t
 NĲUSBLBŜėZBLėŔ > $S

pc$T   NĲUSBLBŜBZBLėŔ $S
ac�  NĲUSBTZB QėDBLBV β EBNBHFE ,1 �����D

SBTBTZB > $ β � TBTZB ,1 t DėSBŊBŇ > $T β DėSBŊB $S
pc DBSBŊB $S

ac �����B LėMB  > $S β ĸėMB 
$T �����C  EWBZBTZB NFMBLBN > $ β EBNBHFE ,1 �����DNBEIZBNėOVQSBWFĸP �QJ > $ β EBNBHFE
,1 �����E �CIZėTB  > $S β BCIZėTB  $T

����DE � 7BSĤIPQBOJŏBE ����BC� BOOBTZB QBSJQėLFOB SBTBWŌEEIJŔ QSBKėZBUF ] ���� RVPUFE XJUI SFG�
FSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �v� -BIPSF ��r���v
� WBIOBV WJWBSEIBNėOF IJ 	DB
#PNCBZ -BIPSFpc UV -BIPSFac
 TVLIBN BOOBŇ IJ QBDZBUF ] BOOBTZB QBSJQėLFOB SBTBWŌEEIJŔ 	¡WŊEEIJ
#PNCBZ -BIPSFac
 QSBKėZBUF ]] �����BC� 7BSĤIPQBOJŏBE ����DE� SBTF WŌEEIJŇ HBUF OJUZBŇ WBSEIBOUF
EIėUBWBT UBUIė ]] �����DE� 7BSĤIPQBOJŏBE ����BC� EIėUĲOėŇ WBSEIBOFOBJWB 	WBST� WBSEIBNĤOF WBJ �
CBOEIBOFOBJWB
 QSBCPEIP 	WBS� QSBCPEIBı
 WBSEIBUF UBOBV ] �����RVPUFE XJUI SFGFSFODF 	TFF ����
 :P�
HBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �v� -BIPSF ��v
� SBTF WŌEEIJŇ HBUF OJUZBŇ WBSEIBOUF 	WBSEIBOUB#PN�
CBZ
 EIėUBWBT UBEė ] EIėUPŔ TBŇWBSEIBOėE FWB QSBEIėOP WBSEIBUF SBTBŔ ]] ����� RVPUFE XJUI SFGFS�
FODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �v� -BIPSF ��v
� QSBEIėOBSBTBTBŇQBUUBV EŌłIBLėZP
NBIėCBMBŔ ] ����� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	QQ� ������ #PNCBZ �v� -B�
IPSF ��v
� NBIėCBOEIP NBIėCIZėTP CBMėE FWB QSBKėZBUF ] NBIėCBOEIėO NBIėCIZėTėE SBTBTZB KėSBŊP
	KĤSBĸBı #PNCBZ -BIPSF
 CIBWFU ]] �����BC RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E�
Q� ��� #PNCBZ �v� -BIPSF ��v
� EPŜėŔ TBSWF �QJ ĸVŜZBOUJ NBMBNĲUSBLBŜėZBLėŔ 	NBMBNēUSBı LBLBŏBZBLĤĴ
#PNCBZ NBMBNēUSBLBŏBZBLĤĴ -BIPSF
 ]
����D <$ ��v> BOOBTZB �����B SB<,2 ��r>TF �����D Hė<,4 ��r>USF �����BNėSB<$ ��r>ŊBŇ �����D
<+2 ��r> NBEIZBNė 
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¦´�̧ ȤÀȰ ¨ ǇȚȰ ŊȤѥ ¦ǋ ΤȤ ¹ȩ¦ȤȰ µ¹ ǇȰ ¹ÀȤȪ l
�ҖȤÆÃȤÇ¹ȤÆɫȤԒÀǆϿ ½ÃÆȤ¨À¾ |morosm
¿ǆ· ·ȭÃȤȪ Ԫ¿Ȱ ÉȤ¹ Ȱ ¦¶¿ǆϿ ¾ ǇȞ¾ Ǉ�ȞȪ l
µ·ȤѥҖȤÆµȨ ¿Ȩ¨Ȫ ԢǇ°ȥ½Ãǆµ ¿Ȩǆ¨¹Ȥ¾ |morotm
·ԵϿȭ ÆÃ �ºȤºȤǆ¹ в¦Ȩǆ°¦ǋ µȤǆ¹ « l
�ÇȮÃȤҖȤÆ¿Ȩ¨ ȭ¹ µǋ́ Ȥǆ¹ Ãǆ¹Ȥ ¿¶Ȥ moroum
µºȤȰǆÆ ¿Ȥǆ¹ ¦μϿȭ ¿É·Ȥ¹œµȤǆ¹ « l
¦Ȩǆ°¦Ȩǆ°¨ Ǉ́ ȮԒȤǆ¹ ½ÃЄҖȤÆ¿Ȩ¨µȪ morovm
Ŋ¦ǋ µ¿Ȩ ¨ Ǉ́ Ȥ ·ȨÅȤ ӜȤ¸¿Ȩ ǆÃǆÃ¸ȤԒ¹ȩ l
¹Č¿ЄҖȤÆ¿Ȩ¨ ȭ¹ §ȭ ¾ ȭ©Ȥ ÃȤ¿ Ǉ¹Ȥ ¿¶Ȥ morowm

�ΟҖȤÆǆÃÃȭ¦Ȫm
�����B  EIėSBŇ > β  EIėSB $S   EIėSė $T �����C OBVLėŇ UBOVŇ OBSėŔ > β OBVLėŇ UBOVŇ OB � �
,1 OBVLėUBOVŇ OBSėŔ ,3� � OBVLBN BOVUUBSėN $ �����D BCIZėTB  > $ β EBNBHFE ,1 t  WėIBOė  >
β EBNBHFE ,1  WėIBOB  $ t  TBLUėT > DPSS�  ĸBLUėT $ β EBNBHFE ,1  ĸBLWėT 	 
 +1 �����E UBSBOUJ
CIBWB  > $ β EBNBHFE ,1 UBSBOUJS CIBWB  ,4

ac �����B EFWėŔ > $ β EFWė +2ac,3 �����CNVIVS
NVIVŔ > $ β NVIV NNVIVŔ ,1 �����D UBEėQZ BCIZėTBUP > FN� UBEėQZ ėCIZBTBUP $� VEėOėC�
IZėTBUP β VEėOZBCIZėTBUP ,1

ac VEėOėCIZėTBUP � � � UP ,4
ac t ZPHBŔ > $ β EBNBHFE ,1 �����E

TQIVŘĨCIBWBUJ > β EBNBHFE ,1 TQIVŘė CIBWBUJ $ t�ZPHJOėN > $ β EBNBHFE ,1 �����B EBIZBOUF >
FN�� ESBLŜBOUF $S  EBŇLŜBOUF $T � EBIZBOUJ β EBNBHFE ,1 t TBSWB  > $ β � SWB  ,1 t� QėQėOJ >
$S β  QėQBOJ $T �����BC BûFS UIJT ,3 USBOTNJUT ��DE ��BC ��BC ��BC CFGPSF DPSSFDUJOH XJUI
OVNFSBMT JOEJDBUJOH UIF DPSSFDU PSEFS �����E UŌŊėOJ > $ β UŌŊė � ,1 t�WBIOJOė ZBUIė > $ β EBN�
BHFE ,1 �����B UBQėŇTJ ZėOJ LBUIZBOUF > $ β EBNBHFE ,1 �����C ZBKÖB  > $T β EBNBHFE ,1
ZBKÖė  ,4

ac ZBKKÖB  $S t  EėOB  > β  Eė  $ t  WSBUėOJ > $S β  WŌUėOJ +1  QSBUėOJ ,1�  WSBUSBOJ $T

�����D LPŘJLPŘJ  > β� LPŘJLPŘJS $ �����B QSBLŌUBZP > $S β 	DPOUSB NFUSVN
 QSB � � � ,1 QSBLBUJZP
$T t HVŊė EPŜė > $ β EBNBHFE ,1 �����C WZėEIBZP WJWJEIėT UBOBV > $ β EBNBHFE ,1 �����D
OBĸZBOUZ > β� OB TBOUZ ,1� OBĸBUZ $ t� ZPHFOB > $ β  ZPHBOB ,1 �����ENFHIė > , NFEZė 	 
 +�
NFHIBŇ $ ��� DPM� JUZ BCIZėTBWJWFLBŔ > $� JUZ BNŌUBTJEEIėW BCIZėTBWJWFLBŔ β JUZ BNŌUBTJEEIBV
WBCIZėTBWJWFLBŔ +1ac JUZ BNŌUBTJEEIėW BCIZėTB � � � � ,1

����� � :PHBħJLIPQBOJŏBE ����� LBSŊBEIėSBŇ HVSVŇ QSėQZB UBEWėLZBŇ QMBWBWBE EŌłIBN ] BC�
IZėTBWėTBOėĸBLUZė UBSBOUJ CIBWBTėHBSBN ]] �����BC � 7BSĤIPQBOJŏBE ����DE� EBIZBOUF TBSWBQėQėOJ
KBONBLPŘZBSKJUėOJ DB ]] ����� DG� (PSBLŏBZPHBħĤTUSB ��DE���BC 	.T ��v
� EBIZBUF TBSWBQėQėOJ LPŘJKBO�
NėSKJUėOJ DB ]] JIBJWėCIZėTBZPHFŊB UŌŊėOJ WBIOJOė ZBUIė ] ����� RVPUFE XJUI SFGFSFODF 	TFF ����

:PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ �v���r� -BIPSF ��v
� EBIZBOUF TBSWBQėQėOJ KBONBLPŘJLŌUėOJ DB ]
JIBJWėCIZėTBZPHFOB UŌŊėOJ WBIOJOė ZBUIė ]] ����� � (PSBLŏBZPHBħĤTUSB ��DE���BC 	.T ��v
� UBQėŇTJ
ZėOJ LBUIZBOUF ZBKÖBEėOBWSBUėOJ DB ]] LPŘJLPŘJHVŊBJT UėOJ CIBWBUZ BCIZėTBZPHBUBŔ ] ����� RVPUFE
XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� UBQėŇTJ ZėOJ EJWZėOJ IZ
BZVUėOZ BZVUėOJ DB ] LPŘJLPŘJHVŊBJT UėOJ CIBWBOUZ BCIZėTBZPHBUBŔ ]] ����� RVPUFE XJUI SFGFSFODF
	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� QSBLŌUJĸ DB HVŊė EPŜė WZėEIBZP WJWJEIėT
UBOBV ] OBĸZBOUZ BCIZėTBZPHFOB LIF NFHIė WėZVOė ZBUIė ]]
�����E UBSBOUJ <,1 ��v> CIBWB  �����E WBIOJOė <,3 ��C> ZBUIė �����B Uė<$ ��v>OJ
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ÆΑȤӡµ Ǉْ Ã¸Ȥ É ȭ¿Ȥ ¾ǋȓ¾ϩȤǆ¸¾ȤŅ¦ȤȪ l
�ǆ¸¾ȤŅµÀȤȪ ŔȭӺȤ ½ÃȤǆҁÁˇ¹ ȭ È¾ȤȪ mosom
«µ Ǉ́ Ȥ �¾ ȭÃ ÆΑȤ¹ȤȰ Ŋ¶¾ȭ ¦ǆ¶µȨ ¾ǋȓȪ l
¦μϿȭ Ŋ¶¾ȭ µ ȭ¹ ¾ǋȔ¹ȤȰ ÁÈ´Ȥǆ¹ « mospm
ӜȤǆ¸µȤ ȓ¼ �ÁȤ ÃǋύȤ ǆ¹ȪÆΑȤ ¨ǋÇÃȤǆÆ¹Ȫ l
¾ДȨΨȤÇȤ ¾ДÃȥ¿Ȥ � ÉȤµӜȤ ¾ǋ·ÃȨ ¹ÀȤȪ mosqm
�ÅȤȰ ϡȤ·ÄÃÅȵ́ « Ȯ¦ȤÃԚȤ ŊǆÆϩǆµ l
¾ǋȓӡ ÆÃ�ÆΑȤ¹ȤȰ ¦ǆ¹ӺȪ Æ¾ Ǉ·ȤȠµȪ mosrm

����B TBUUWėĸ > $ β EBNBHFE ,1 t DBUVSWJEIė > $� DB DBUVSP β EBNBHFE ,1 ����C  ėEIJNėUSBLėŔ >
,1,3,4�  ėEIJNėUSJLėŔ $�  ėEJNėUSBLė +1  ėEJNėUSJLė +2  ėEIJNėUSBLė ,2 ����D  UBSėŔ > $�
 CIBWėŔ β t ĸSFŜŘIė > $S β ĸSFŜŘIB $T ����E  ėCEIJ  > β�  ėESJ  $� � ėSUB  $US t  MBťHIBOF > $�
 MBťHIBOB β t LŜBNėŔ > $β EBNBHFE ,1  LŜBNBŔ,2

ac  LŜBŇė,3 ����B DBUVSŊėN FWB TBUUWėOėŇ >
$ β EBNBHFE ,1 ����C QSBUIBNF > $ β EBNBHFE ,1 t LBUIJUP > $� QSBUIJUP +,2,3,4 � � UP ,1

����D QSBUIBNF > $ ,2,3� QSBUIBNė +1,1,4 QSBUIBNė � +2 ����ENŌEĲOėŇ > β NŌEVOėŇ ,3,4�
NŌEVNėŇ $S  NŌEĲNėŇ $T ����B WZėEIJUė > $T  WZėUJUė $S � WZėEIJUP β t EVSCBMė > $ β EVSCB
� ,1 t WŌEEIė > $ β EBNBHFE ,1 ����C OJŔTBUUWė HŌIBWėTJOBŔ > $ β EBNBHFE ,1 ����DNBOEPU�
TėIė NBOEBWĨSZė > $� TBťHPUTėIėTBťHBŇ WĨSZė + NBOEPUTėIėTBŇHBWĨSZZė ,1 TBťHPUTėIėTBťHBWĨSZė
,2,3,4 ����B FŜėŇ > $ β� FWBŇ ,3 ����C DBJLė  > β DBJWėLė  +2ac� UWBJLė  $ t� ėWBTUIė > $ β
 ėWBTUI� ,1 t QSBTJEIZBUJ > $ β EBNBHFE ,1 ����DNŌEVĸ DB > $� NŌEBWBŔ β EBNBHFE ,1 NŌEBWB
,3

ac NŌNŌEBWBŔ ,4
ac t TBSWB  > $ β EBNBHFE ,1 t  TBUUWėOėŇ > $ β  UBUUWėOėŇ +1 EBNBHFE ,1

 TBUUWėOJ ,4
ac ����E LBOJŜŘIBŔ > $� LBOJŜŘIėŔ β � � �Ŕ ,1 t TBNVEėIŌUBŔ > $T  TBNVEėIŌUB $S �

TBNVEėIŌUėŔ β
���� DG� ĨJWBTBıIJUĤ ����� DBUVSEIė TėEIBLP KÖFZP NŌEVNBEIZėEIJNėUSBLBŔ ] BEIJNėUSBUBNBŔ ĸSFŜŘIP
CIBWėCEIJMBŇHIBOBLŜBNBŔ ]] ����� (PSBLŏBħBUBLB 	5BOKPSF
 ��� TBSWF DBUVSUIė WJKBZF NŌEVNBEIZėE�
IJNėUSBLė � ] BUJNėUSBUBSė ĸSFŜŘIė CIBWėCEIJ	 
MBťHIBOF LŜBNBŔ ]] ���� DG� "NBSBVHIBQSBCPEIB 	-POH
3FEBDUJPO
 ��� NŌEVNBEIZėEIJNėUSBĸ DB BEIJNėUSBUBSBT UBUIė ] DBUVSEIė TėEIBLP KÖFZBT UBUTPQėOBN
JIPDZBUF ]] ���� � (PSBLŏBħBUBLB 	5BOKPSF
 ��� DBUVSŊėN BQJ TBUUWėOėŇ QSBUIBNBŔ LBUIJUė NŌEV ]
LBUIZBOUF QSBUIBNF � � � EĲOėŇ MB � Uė 	 
OJ � ]] ���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ���
NBOEPUTėIĨ NBOEBSėHĨ QBSėEIĨOP WJEĲŜBLBŔ ] WZėEIJTUIP IĨOBTBUUWBĸ DB HŌIBWėTĨ NŌEVŔ TNŌUBŔ ]]
����� (PSBLŏBħBUBLB 	5BOKPSF
 ��� � EIJUė EV � Mė WŌEEIė � TBUUWė HSBIBWėTJOBŔ ] NBOEPUTėIė NBOEB �
SZė KÖėUBWZė NŌEBWP OBSėŔ ]] ���� DG� ĨJWBTBıIJUĤ ����o��� NBOEPUTėIĨ TVTBŇNĲłIP WZėEIJTUIP HV�
SVEĲŜBLBŔ ] MPCIĨ QėQBNBUJĸ DBJWB CBIWėĸĨ WBOJUėĸSBZBŔ ]] DBQBMBŔ LėUBSP SPHĨ QBSėEIĨOP �UJOJŜŘIVSBŔ ]
NBOEėDėSP NBOEBWĨSZP KÖėUBWZP NŌEVNėOBWBŔ ]] ���� RVPUFE XJUI SFGFSFODF 	UBUIĤ DĤNŊUBTJEEIBV

:PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� WZėEIJUė EVSCBMė WŌEEIė OJŔTBUUWė HŌIBWėTJOBŔ ]
NBOEPUTėIė NBOEBWĨSZė KÖėUBWZė NŌEBWP OBSėŔ ]] ����BC � (PSBLŏBħBUBLB 	5BOKPSF
 ��� � ŜėŇ EWė�
EBĸBWBSŜFŊB F � WBTUIė QSBTJEIZBUF ] ����BC DG� ĨJWBTBıIJUĤ ����BC� EWėEBĸėCEF CIBWFU TJEEIJS FUBTZB
ZBUOBUBŔ QBSBN ] ����BC RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r�
-BIPSF ��r
� EWėEBĸBCIJS WBSŜBJS FŜėN FLėWBTUIė QSBTJEIZBUJ ] ����DE� (PSBLŏBħBUBLB 	5BOKPSF
 ��BC�
NŌEBWBŔ TBSWBTBUUWėOėŇ LBOJŜŘIė TBNVEėIŌUėŔ ]] NŌEVTBUUWBWJĸFŜBŔ ]]
����C NŌ<,2 ��v>EV  ����C  ėEIJ<+1 �r>NėUSBLėŔ ����B F<,4 ��v>WB ����D NBOEP<,1 ��r>UTėIė
����ENŌEB<$ ��r>WP ����C QSBTJEIZB<+2 ��v>UJ
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�ǆµŊȩ³Ȥ ½ÃȤț³ȤȪ Æ¾Ãȥ¿ �¼ÁȤǆйµȤȪ l
Æ¾¼ ǇǆύÆ¾ȤҖȤÆȤȪ Æ¾¦Ȥ¿ȤȪ Æ¾Ȥ¨¾ȤȪ motom
¾ϩԚȤ ¿Ȩ¨¾Ȥ¨ȵÅ Ǉ µ¶Ȥ ¾ϩÃ¿Ȩ¨µȤȪ l
¾ϩȨΨȤÇȤ ¾ϩÀȤ¨Ȥ ÉȤµӜȤ ¾ϩǆÃĶ¾ȤȪ motpm
ÃÅȶÀӴǆ½ÀȭÅȤȰ ǆϡµȥ¿ȤÃԚȤ ŊǆÆϩǆµ l
¾ϩº Ǉü¿Ȥ ¨µȩ ¾ϩȤԒȭ¹ Ȯµ ȭ ¾ϩ¾ȤȪ ԥǋµȤȪ motqm

��� DPM� JUJ NŌEVTBUUWBWJWFLBŔ > $� JUZ BNŌUBTJEEIBV NŌEVWJWFLBŔ β JUZ BNŌ]TBUBTJEEIBV NŌEV�
WJWFLBŔ +1 JUZ BNŌUBTJEEIB NŌEVWJWBLBŔ ,1 ����B BUJQSBVłIė > $� OėUJQSBVłIė β t CIBWėSĲłIėŔ >
$S  CIBWėSVłIBŔ $T � OBSėSĲłIėŔ β OBSėSĲłIė + OB � � � ,1 ����C TBNBWĨSZBCBMėOWJUėŔ > $S

,3,4
ac TBNBWĨSZBCBMėOWJUWBŔ $T � TBSWBWĨSZBCBMėOWJUėŔ +,2,4

pc EBNBHFE ,1 ����D TBNBCVE�
EIJTBNėCIZėTėŔ > $ ,3,4� TBNBCVEEIJŔ TBNėCIZėTė +1 TBNVCVEEIJTBNėCIZėTė +2 � � CVEEIJŔ
TBNėCIZėTėŔ ,1 TBNBCVEEIJŔ TBNėCIZėTėŔ ,2 ����E TBNBLėZėŔ TBNėHBNėŔ > FN� 	(FSMPGG
�
TBNBLėSZėĸ DB TBNėHBNėŔ $ 	VON�
� TBNBLėZėĸWBTėNBZėŔ +1 TBNBLėZėĸ DB TėNBZėŔ +2,1,2,4
TBNBLėZė OJSėNBZėŔ ,3 ����C NBEIZBWBZPHBUėŔ > $� NBEIZBNBZPHBUBŔ β NBEIZB � � � �
,1 ����DNBEIZPUTėIė > $S

pc β EBNBHFE ,1 NBEIZPUTBIė $S
ac t NBEIZBSėHė > $ + EBNBHFE ,1

NBEIZBSėHėŔ ,2,3,4
pc NBEIZBCIėHėŔ ,4

ac ����E  WJLSBNėŔ > $ ,3�  WJULŜBNėŔ +1,1,2,4
 WBULŜBNėŔ +2 ����B WBSŜBJS BŜŘBCIJS FŜėŇ EWJ  > $S  WBŊBJS BŜŘBCIJS FŜėŇ EWJ  $T  WBŜBJS BCIJWŌCIJT
UFŜėŇ +1+2ac WBSŜBJS BŜŘBCIJT UFŜėŇ +2pc,4 WBSŜFS BCIJŜŘBCIJT UFŜėŇ ,1 WBSŜBJS BCIJŜŘBCIJT UFŜėŇ
,2 WBSŜBJS BŜŘIBCIJS BJT UFŜėŇ ,3 ����C  UĨZėWBTUIė > $� ZPHėWBTUIė β ����D  QVŊZė HBUBV >
DPOK��  QVŊZBHBUė $ β  QVŊZBH� � ,1 t NBEIZėT > � � ,1 ����E UFOBJUF NBEIZBNėŔ > $� UFNFWB
NBEIZBNė +,2,4 EBNBHFE ,1 UFOFWB NBEIZBNė ,3 t TNŌUėŔ > $ β EBNBHFE ,1

����DE DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��BC� TBNBCVEEIJŔ TBNėCIZėTĨ TBNBLėZBŔ TBNėĸSBZBŔ ]
���� � (PSBLŏBħBUBLB 	5BOKPSF
 ��DEFG� OėUJQSBVłIė CIBWėSĲłIėŔ TBNBWĨSZBCBMėOWJUėŔ ] TBNBCVE�
EIJTBNėCIZėTėŔ TBNBLėZėŔ TBNė� LŜBZėŔ ]] ����RVPUFEXJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E�
Q� ���� #PNCBZ ��r� -BIPSF ��r
� OĨUJQSBVłIėŔ TBNėCIZėTėŔ TBWĨSZėŔ 	TBNBWĕSZĤĴ #PNCBZ -BIPSF

TBNBCVEEIBZBŔ 	TBNĤħBZĤĴ #PNCBZ� TBNBCVEEIBZBĴ -BIPSFac TBNBħBZĤĴ 	 
 -BIPSFpc
 ]] ����BC
DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��DE� NBEIZBTUIBŔ TBSWBLėSZFŜV NBEIZBTBUUWP �CIJEIĨZBUF ]]
����� (PSBLŏBħBUBLB 	5BOKPSF
 ��� NBEIZBTUIė ZPHBNėSHFŜV UBUIė NBEIZBTUIBZPHBUBŔ ] NBEIZPUTėIė
NBEIZBSėHė KÖėUBWZė NBEIZBWJLSBNėŔ ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E�
Q� ���� #PNCBZ ��r� -BIPSF ��r
� NBEIZBTUIė ZPHBNėSHFŜV UBUIė NBEIZBNBZPHBUBŔ ] NBEIZPU�
TėIė NBEIZBSėHė KÖėUBWZė NBEIZBWJLSBNėŔ ]] ����BC RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ
	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� BŜŘėCIJT UV WBSŜBJS FŜėN FLėWBTUIė QSBTJEIZBUJ ] ����o� �
ĨJWBTBıIJUĤ ����DEo��BC� OėUJQSBVłIP CIBWėO NĲłIBŔ TBNBWĨSZBCBMėOWJUBŔ ]] TBNBCVEEIJŔ TBNėC�
IZėTBŔ TBNBLėZBĸ DB TėNBZė ] NBEIZBTUIP ZPHBNėSHFŜV ZBUIė NBEIZBWBZPHBUėŔ ]] NBEIZPUTėIĨ
NBEIZBSPHĨ KÖėUBWZP NBEIZBWJLSBNBŔ ] WBSŜBJS BŜŘBCIJS FUFŜėŇ ZPHėWBTUIė QSBTJEEIZBUJ ]] NBEIZB�
QVŊZBHBUP p NBEIZB UFOBJUFp NBEIZBWJLSBNBŔ ] ���� DG� (PSBLŏBħBUBLB 	5BOKPSF
 ��� WBSŜBJS BŜŘėCIJS
FŜėŇ DB ZPHėWBTUIė QSBTJEIZBUJ ] NBEIZBQVŊZBHBUė NBEIZė NBEIZBNėT UFOB TBŇTNŌUėŔ ]] JUJ NBE�
IZBTBUUWBWJWFLBŔ ]]
����C QSBTJ<,3 ��B>EIZBUJ ����E TNŌUėŔ <$ ��v> ]]



�� �� "EIJNďUSBUBSBTBUUWBWJWFLBĮ

�ǆµ ¾ϩǆÃÃȭ¦Ȫm

<��� BEIJNďUSBWJWFLBĮ>

Ãȥ¿ �ÃϿȪ È¾ȤÃϿȨ ·¿ȤÃϿȨ ¾ÇȤÄ¿ȤȪ l
ԪԚȤ¹Æ Ǉǆ§µȤȪ ԪԚȤ Ã¿ȪԚȤȪ ǆԚÀ¼ Ǉύ¿Ȫ mouom
ÆȤÈÀȤȪ ÆȰº·ȤȪ ÄǉÀȤȪ ÆȤҖȤÆȤӡ ·¾ȤǆйµȤȪ l
Æ·Ȥ Æ;ȤÀÆȰ¿ ǇɫȤȪ ÆҖȤȪ Æο Ǉ́ ÄȤǆÁ¹Ȫ moupm

ÉȤµӜȤȪ º Ǉü¿¦¾Ȥ �́ Ȩ ¿Ȩǆ¨¹Ȫ ǆÆύ¾Ȥ¨ �µȪ l
ǆŅ¦ȤÃԚȤǆ¸¾ȤŅȤ´ȤȰ ÅǆͮÃ �Å ȶȪ ŊǆÆϩǆµ mouqm

�Οǆ¸¾ȤŅǆÃÃȭ¦Ȫm

<��� BEIJNďUSBUBSBTBUUWBWJWFLBĮ>

��� DPM� JUJ NBEIZBWJWFLBŔ > $ β JUZ BNŌUBTJEEIBV NBEIZBWJWFLBŔ ,3 ����B WĨSZBWBOUBŔ LŜBNė�
WBOUP > $� WĨSZBWBOUP EBZėWBOUBŔ β WĨSZBWBOUP EBZėWBOUB +2ac WĨSZBWBOUP EBZėWBZėOUBŔ ,1 ����C
EBZėWBOUP > $� LŜBNėWBOUP β t�NBIėĸBZėŔ > $S  NBIėĸBZBŔ $T β NBIėZBĸėŔ ,3 ����D TWBTUIėOB�
TVLIJUėŔ TWBTUIė > $� TWBTUIėOBTVTUIJUėWBTUIė β EBNBHFE ,1 TWBTUIėOBTVTUIJSėWBTUIė ,3

ac ����E
WBZBŔTUIėŔ > DPSS� WBZBTUIėŔ $� OZėZBTUIėŔ β OZėZBTUIė +2 EBNBHFE ,1 OZėŜBTUIė 	 
 ,3 t  CVE�
EIBZBŔ > β  CVEEIėZBŔ $ ����B ĸĲSėŔ > $S β ĸĲSĲŔ $T ����C TėCIZėTėĸ > $T  TėCIZėTBĸ
$S � TėCIZėTė + TėCIZėTėŔ , t DB EBNė  > $� ĸSBEEIBZė  β ����D TBEė TBULėSBTBŇZVLUėŔ > $�
NBIėLėSVŊJLėŔ TBUUWėŔ β NBIėLėSVŊJLė TBUUWėŔ +1 NBIėLėSVŊJ � � � � ,1 NBIėLėSVLėŔ TBUUWėŔ
,3

ac NBIėLėSVŊJŔ TBUUWėŔ ,4
ac ����E TBCIZėŔ > β EBNBHFE ,1 TBUZėŔ $ t TBEHVŊB  > $ β

EBNBHFE ,1 ŜBłHVŊB  ,3
pc t  ĸėMJOBŔ > $ β � � OBŔ ,1 ����B KÖėUBWZėŔ > $ β KÖėUBWZė +2 t

 LBSNėŊP > β  LBSNBŊP $ ����C ZPHJOBŔ TJEEIBNėSHBUBŔ > β� ZPHJOP TJEEIBNėSHBUBN $ ����D
USJLėWBTUIė  > $T  USJLėZBTUIė  $S � FLėWBTUIė  β t  NėUSėŊėŇ > β�  NėUSėŊė $S

pc  NėUSBŊė $S
ac

NėUWėŊė $T ����E ŜBłCIJS WBSŜBJŔ QSBTJEIZBUJ > $β� EBNBHFE ,1 ŜBłCIJS WBSŜFŔ ,3 ��� DPM� JUZ BE�
IJNėUSBWJWFLBŔ > DPOK�� BEIJNėUSBWJWFLBŔ $� JUZ BNŌUBTJEEIBV BEIJNėUSBWJWFLBŔ β JUZ BNŌUBTJEEIBV
BEIJNėUSėWJWFLBŔ + � � � UBTJEEIBV BEIJLBWJWFLBŔ ,1

���� DG� (PSBLŏBħBUBLB 	5BOKPSF
 ���� WĨSZBWBOUP EBZėWBOUBŔ LŜBNėWBUP NBIėĸSBZėŔ ] TWBTUIėOFŜV TUIJUėŔ
TBUUWBŇ QBSBTUIė TUIJSBCVEEIBZBŔ ]] ���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� LŜBNėWĨSZBOBZBJS
ZVLUP WBZBTUIBŔ TBUUWBWėO BQJ ] TWėEIĨOBĸ LIBSBŔ ĸĲSBŔ TP �EIJNėUSP OJHBEZBUF ]] ���� RVPUFE
XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� WĨSZBWBOUP EBZėWBO�
UBŔ 	EBZĤWBOUP #PNCBZ
 LŜBNėWBOUP NBIėĸBZėŔ 	¡ĤħSĤZĤĴ 	 
 #PNCBZ
 ] TWBTUIėOF TBŇTUIJUėŔ TWBTUIė
CIBWFZVŔ 	CIBWFZV #PNCBZ
 TUIJSBCVEEIBZBŔ ]] ���� DG� (PSBLŏBħBUBLB 	5BOKPSF
 ��� TėLŜBSėĸ DB TBEė
ĸĲSėŔ TėCIZėTBT UV IŌEėOWJUėŔ ] TBEė TBULėSBTBŇZVLUėŇ 	 
 BCIZėTFOB TBNėDBSFU ]] ���� RVPUFE XJUI
SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� TWėLŜBSėĸ 	TĤLŏBSĤħ #PNCBZ
-BIPSF
 DB TBEėCIZėTėŔ TBEė TBULėSBTBŇZVUėŔ 	MBTU QĤEB PNJUUFE JO #PNCBZ FZF�TLJQ UP ����D
 ]]
���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r PNJUUFE� -BIPSF ��r
�
KÖėUBWZėŔ QVŊZBLBSNėŊP IZ BEIJNėUSė IJ ZPHJOBŔ ] FLėWBTUIėEIJNėUSėŊėŇ ŜBłCIJS WBSŜBJŔ QSBTJE�
IZBUJ ]]
����C TėCIZėTė<,4 ��r>ĸ DB ����E  ĸėMJ<,1 ��v>OBŔ ����D  ėEIJNėUSė<,2 ��r>ŊėŇ



"NęUBTJEEIJĮ ��

¾ÇȤ¼ÁȤ ¾ÇȤ¦Ȥ¿Ȥ ¾ÇȤÃȥ¿Ȥ � ¨ Ǉ́ ȤǆйµȤȪ l
¾ÇȤ¾ÇȨǆÅµȤȪ ÄȤϿȤ ¾ÇȤ¦ȤȚǆ´¦Ȥ ¹ÀȤȪ movom
ÆÃ�ÄȤԖ¦ǋ µȤҖȤÆȤȪ ÆÃ �ÁÈ´½ǉǆÅµȤȪ l
ÆÃ �ÉÆȕÄȤ¦ȤÀȤȪ ÆÃ �ӜȤǆ¸ǆÃÃْµȤȪ movpm
¹Ã¿ȩÃ¹ÆȰºХȤ ǆ¹ْÃ¦ȤÀȤ ¹ÀȨ¾ȤȪ l
ǆ¹¾ȸÇȤӡ ǆ¹ÀȤµʰȤ ǆ¹ْÃʨȤԒ Ǉ ǆ¹ÀȤ¦ǇÁȤȪ movqm
вȤϿÀ¦ǋ µȤҖȤÆȤ ¨ȨŅÃϿȨ ¨ Ǉ́ ȤǆйµȤȪ l
µȤÀ¿ǆϿ ÆÃ�ÆΑȤȰԒÀǆϿ Ԫ¿¾ȭÃ « movrm
�ǆ¸¾ȤŅµÀȤȪ ÆΑȤ ÉȤµӜȤȪ ÆÃ �ÁÈ´ ȮȪ l
ǆŅǆ½Ȫ ÆȰÃΨÀȮÀȭÅȤȰ µ Ǉ¿Ȥ �ÃԚȤ ŊǆÆϩǆµ movsm

����B  LėZė > β  LėZB $ ����C  WĨSZė > FN��  WĨSZB  $  WĨSė β t  ėOWJUėŔ > $ β  ėOWJUė � ,1 ����D
NBIėNBIPŜJUėŔ ĸėOUė > DPSS� NBIėNBIPĸJUėŔ ĸėOUė $� TBSWBĸėTUSBLŌUėCIZėTėŔ β EBNBHFE ,1 TBSWBŇ
ĸėTUSBLŌUėCIZėTėŔ ,2 	��B
 ����ENBIė  > $� ĸėOUėŔ β EBNBHFE ,1 ĸėOUė ,3 t  LėSVŊJLė > β �
SVŊJLė ,1  LėSVŊJLB $ ����B TBSWBĸėTUSBLŌUėCIZėTėŔ > $S  TBSWBĸėTUSBLŌUBCIZėTėŔ $T � TBSWBUSB
TBEŌĸėLėSėŔ β 	��D
 ����D TBSWBKÖBTBEŌĸėLėSėŔ > $T  TBSWBKÖėTBEŌĸėLėSėŔ $S � OBWBZBVWBOBTBŇ�
QBOOė β 	��B
 ����E TBSWBWZėEIJWJWBSKJUėŔ > $ β EBNBHFE ,1 ����B OBWBZBVWBOBTBŇQBOOė > $�
OJSNPIėĸ DB OJSėUBťLė β � � � � OJSėUBťLė ,1 	��D
 ����C OJSWJLėSė > $ β NJWWJLėSė 	�
 ,1 ����D
OJSNPIėĸ DB OJSėUBťLė > $T  OJNPIėĸ DB OJSėUBťLė $S � KBONėOUBSBLŌUėCIZėTėŔ β KBONėOUBSBLŌUėC�
IZėTė + KBONėOUBSBLŌCIZėTėŔ ,1

ac KBONėLBSBLŌUėCIZėTėŔ ,4 	��B
 ����E OJSWJHIOėT UV > FN�
OJSWJENėT UV $� OJSWJHIOėĸ DB β OJWWJHIOėĸ DB ,1 t�OJSėLVMėŔ > $S  OJSėLVMBŔ $T  β OJSėťLVMėŔ ,4

����B KBONėOUBSBLŌUėCIZėTė > FN�� KBONėOUBSBLŌUėCIZėTB  $S  KBONBOUBSBLŌUėCIZėTB  $T � UėSBZBOUJ
DB TBUUWėŇĸ DB β UėSBZBOUJ DB TBUUWėĸ DB + EBNBHFE ,1 	��D
 ����C HPUSBWBOUP > $ β EBNBHFE
,1 HėUSBCBOUP ,3 t HVŊė  > $ β � Ŋė  ,1 ����D UėSBZBOUJ TBSWBTBUUWėŇT > $S

pc UBSBZBOUJ TBS�
WBTBUUWėŇT $S

ac� MĨMBZė WJĸWBQėUIPEIJT +1,1,4 MĨMBZė WJĸWBQėUIPEIJŇT +2,2 MĨMBZė WJĸWBQėUIPSEIJ
,3 	� 
 ����E DB > β� IJ $ ����B  UBSėŔ > $ β  UBSBŔ +1,2  UBSė +2 ����C KÖėUBWZėŔ > $ β KÖėUBWZė
+ EBNBHFE ,1 t TBSWB  > $ β EBNBHFE ,1 t  MBLŜBŊBJŔ > $ β EBNBHFE ,1 ����D USJCIJŔ TBŇWBUTBSBJS
FŜėŇ > $T  USJCIJŔ TBŇWBUTBSBJŜ FŜėŇ $S � USJCIJ TBŇWBUTBSFS FŜėN +1,2 USJCIJŔ TBŇWBUTBSFS +2 � �
� WBUTBSFS FŜėN ,1 USJCIJ TBŇWBUTBSBJS FŜėN ,3 USJCIJŔ TBŇWBUTBSFS FŜėŇ ,4 ����E UVSZėWBTUIė >
$� FLėWBTUIė β
���� o � DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ������ TBSWBĸėTUSBLŌUėCIZėTP NBOPKÖP WĨSZBĸBVSZBWėO ]
OJSNPIBŔ TBSWBTBNQBOOP OJSWJLėSP NBIėĸSBZBŔ ]] BEIJNėUSBUBSBŔ TP �QJ NBIėLėZBŔ QSBWBSUBUF ]
UBSBOUJ DB CIBWėNCIPEIJŇ UėSBZBOUJ QBSėO BQJ ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤ�
NBĸJ 	&E� Q� ���� #PNCBZ ��r PNJUUFE� -BIPSF ��r
� NBIėCBMė NBIėLėZė NBIėWĨSZė NBIėTWBOėŔ
	NBIĤHVĸĤĴ -BIPSF
 ] NBIėNPIPKKIJUėŔ ĸėOUė NBIėLėSVŊJLė OBSėŔ ]] ���� RVPUFE XJUI SFGFSFODF
	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� TBSWBĸėTUSBLŌUėCIZėTėŔ 	PNJUUFE JO
#PNCBZ
 TBSWBMBLŜBŊBCIĲŜJUėŔ ] TBSWBKÖBTBEŌĸėLėSėŔ 	¡ĤLĤSĤ #PNCBZ -BIPSF
 TBSWBWZėEIJWJWBSKJUėŔ ]]
���� RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� WBSBZBV�
WBOBTBŇQBOOė OJSWJLėSė OBSPUUBNėŔ ] OJSNBMėĸ DB OJSėUBťLė OJSWJHIOėĸ DB OJSėLVMėŔ ]] ���� RVPUFE
XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r���v
� KBONėOUBSBLŌUėC�
IZėTė HPUSBWBOUPNBIėĸBZėŔ ] UėSBZBOUJ DB TBUUWėOJ UBSBOUJ TWBZBN FWB DB ]] ����RVPUFEXJUI SFGFSFODF
	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��v
� BEIJ	BIJ¡ #PNCBZ
NėUSBUBSėŔ TBUUWė
KÖėUBWZėŔ TBSWBMBLŜBŊėŔ ] USJCIJŔ TBNWBUTBSBJS FŜėN BWBTUIBJLė QSBTJEIZBUJ ]]
����DE ĸėOUė <$ ��r> NBIė  ����D <+2 ��r> TBSWB  ����E  WJWB<+1 �v>SKJUėŔ ����D TBŇWBUTB<,3 ��C>SBJS



�� �� 1SBUIBNďWBTUIďOJĥQBUUJWJWFLBĮ

�Οǆ¸¾ȤŅµÀÆΑǆÃÃȭ¦Ȫm

<��� QSBUIBNďWBTUIďOJĥQBUUJWJWFLBĮ>

�ÃԚȤǆ½ӡµÆǋǆ½¿ȸ¨Ȫ ÆȰºǉ́ �µȤȰ œ ȭµ |l
µȤÆȤȰ Æ ȰÈ ȭºµȨ ½ ȭ·Ȫ ¦μµȭ «Ȥ¹ ǇºǉÃ �ÄȪ mowom
�Àҭӡ ©°ӡ ȮÃ ºǆÀ«¿Ԓǋµȥ¿¦Ȫ l
ǆ¹ԂХȪ ÆÃ�ÄȭÅ ȭÅ Ǉ ¿Ȩ¨ȤÃԚȤȪ Ŋ¦ȥْµµȤȪ mowpm
¿ȤȰ ¿ȤȰ ŊǆÃÄΟÃԚȤȰ ¿Ȩ¨ȥ «ȤҖȤÆ¿Ȩ¨µȪ l
µȤȰ « µȤȰ « ¨µȭǆӡȰ ¦μµȭ « Æ¾ȤÆµȪ mowqm
¨ ǇÀȨȪ ºȤ·ŊÆȤ·ȭ¹ Æ¾Җ́�Ԫ·ȭÃµȤ¾ |l
�ҖȤÆ¾ȤÀ½ ȭϞȨ¨ȥ ¨ ǇȚºȤӫȵ Ŋ¿ΖµȪ mowrm

��� DPM� JUZ BEIJNėUSBUBSBTBUUWBWJWFLBŔ > DPOK�� BEIJNėUSBUBSBTBUWBWJWFLBŔ $ β BEIJNėUSėUBSBTBUUWB�
WJWFLBŔ +1 BEIJNėUBSBTBUUWBWJWFLBŔ +2ac JUZ BNŌUBTJEEIBV BEIJNėUSBUBSBTBUUWBWJWFLBŔ ,3 ����B
BWBTUIėCIJĸ > β EBNBHFE ,1 ėWBTUIėCIJĸ $ t DBUBTŌCIJS > $� DBUVSCIJĸ DB β EBNBHFE ,1 DBUBTŌCIJS
+2pc ����C ZPHBŔ > $ β � � Ŕ ,1 t TBŇQĲSŊBUėŇ > β TBŇQVSŊBUėŇ$S  TBŇQĲSŊBUBŇ$T t WSBKFU >
$S β WSBKBU $T ����D UėTėŇ > $� UFŜėŇ β t CIFEBŔ > $ β CIFEB +2ac ����E LBUIZBUF > $ β
LBUIZBOUF ,3 t DėOVQĲSWBĸBŔ > $ β WėOVQĲSWBĸBŔ +1 DėOVQĲĸBŔ ,3

ac ����B HIBŘBĸ > $ β EBNBHFE
,1 t DBJWB > $S  DBJ $T � β EBNBHFE ,1 ����C QBSJDBZBT > $ β EBNBHFE ,1 t UŌUĨZBLBŔ > $ β EBNBHFE
,1 UŌUĨZBLB ,4 ����D OJŜQBOOBŔ > $� OJŜQBUUJŔ β EBNBHFE ,1 OJŜQBUUJ  ,3 t�TBSWB  > $ β � SWB 
,1 t� ĸFŜFŜV > $ β  HFŜW FŜV ,4

ac ����E  ėWBTUIėŔ > $ β  ėWBTUIė ,3 ����B ZėŇ ZėŇ QSBWJĸBUZ
BWBTUIėŇ > $S  ZėŇ Zė QSBWJĸBUZ BWBTUIėŇ $T � ZėŇ QSBWJĸZBUZ BWBTUIėZėŇ +1+2ac,3 ZBTZėŇ WJĸBUZ
BWBTUIėZėŇ +2pc ZėŇ QSBWJTBUZ BWBTUIėZėŇ ,1 ZėŇ QSBWJĸBUZ BWBTUIėZėŇ ,2,4 ����C DėCIZėTB  >
β SėCIZėTB  ,4 $ t� ZPHBUBŔ > $ β  ZP � � � ,1 ����D UėŇ DB UėŇ DB > $ , EBNBHFE ,1� UėWBUėŇ
DB + t�HBUFĸ DJIOBŇ > $ β EBNBHFE ,1 HBUF DJIOBŇ ,3,4 ����E LBUIZBUF DB > $� LBUIZBUF �USB β
EBNBHFE ,1 ����B HVSPŔ > $S

pc$T  HVSP $S
ac� HVSV  β ����D ėSBCIFE > $ ėMBCIFE β BEIJCIPE

,4
pc ėCIPE ,4

ac ����E  QėSĸWF > β  QBSĸWF $S   QBSĸWB $T t QSBZBUOBUBŔ > $ β EBNBHFE ,1
QSBZBOUSJUBŔ ,4

ac

����BCRVPUFEXJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��v
� BWBTUIėC�
IJĸ DB UJTŌCIJS ZPHBŔ TBŇQĲSŊBUėŇ WSBKFU ]] ���� DG� 7BSĤIPQBOJŏBE ����DE���BC� ėSBNCIBĸ DB HIBŘBĸ
DBJWB UBUIė QBSJDBZBT UBUIė ] OJŜQBUUJĸ DFUJ LBUIJUėĸ DBUBTSBT 	WBS� DFUBTBT
 UBTZB CIĲNJLėŔ ]] ���� DG�
:PHBUBUUWPQBOJŏBE ��� ėSBNCIBĸ DB HIBŘBĸ DBJWB UBUIė QBSJDBZBŔ TNŌUBŔ ] OJŜQBUUJĸ DFUZ BWBTUIė DB TBS�
WBUSB QBSJLĨSUJUė ]] ���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� ėSBNCIBĸ DB HIBŘBĸ DBJWB QSBUZBZBĸ
DB UŌUĨZBLBŔ ] OJŜQBUUJŔ TBSWBZPHFŜV ZPHėWBTUIė DBUVSWJEIė ]] � "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO

��� ėSBNCIBĸ DB HIBŘBĸ DBJWB QBSJDBZBŔ QSBLĨSUJUBŔ ] OJŜQBUUJŔ TBSWBZPHFŜV DFUBTBT UBTZB CIĲNJLėŔ ]]
���� DG� %BUUĤUSFZBZPHBħĤTUSB ��DEo��BC� ėSBNCIBĸ DB HIBŘBĸ DBJWB UBUIė QBSJDBZBŔ TNŌUBŔ ] OJŜQBUUJĸ DFUZ
BWBTUIė DB DBUVSUIė QBSJLBMQJUė ]] ���� DG� ĨJWBTBıIJUĤ ����� ėSBNCIBĸ DB HIBŘBĸ DBJWB UBUIė QBSJDBZBT
UBUIė ] OJŜQBUUJŔ TBSWBZPHFŜV ZPHėWBTUIė CIBWBOUJ UėŔ ]] ���� � )BńIBQSBEĕQJLĤ ����� ėSBNCIBĸ DB
HIBŘBĸ DBJWB UBUIė QBSJDBZP �QJ DB ] OJŜQBUUJŔ TBSWBZPHFŜV TZėE BWBTUIėDBUVŜŘBZBN ]]
��� DPM�  TBUUWB<$ ��v>WJWFLBŔ ��� DPM�  WJWFLBŔ ]] <,3 ��v> �� ]] ����C ZPHB<,1 ��r>Ŕ ����E
QSBZBUOB<,2 ��v>UBŔ
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���� #ed".27 SFBEJOHT SFTUBSU BûFS MBDVOBF ����B ĸVCIF EFĸF > $ ,3� 	EFFTU
 ν� ĸVCIBEFĸF +,2,4
EBNBHFE ,1 t ĸVCIėDėSF > FN� ĸVCIBDėSF $ β � � � SF ,1� 	EFFTU
 #ed7 	 
DėSF ".2 ����C  KBOBJS
Wė > $�  KBOBJĸ DB ν  KBOėEZBJŔ β t TBNBOWJUF >Σ TBNėOWJUF 7 ����D BCIZBTFE ZPHBNėSHBŇ UV > β�
BCIZBTFE ZPHBNėT UV $S  BCIZBTFE ZPHBNėSHBT UV $T � BCIZėTBNėSHBZPHF DB ν ����E TVCIJLŜF >
Σ ŜVCIJLŜF +1 t�OJSVQBESBWF >Σ OJSĲQBESBWF $ OJSVQBEŌWF 7 ����B WėWBEIĲUP Wė > ν WėEIĲUP Wė
#ed� β Wė ] WBEIĲ � �,1� Wė BWBEIĲUF Wė $ ����C ZPHėCIZėTF > $S

pc$T ν β EBNBHFE ,1 ZPHBC�
IZėTF $S

ac ZPHBCIZėTF ,4
ac t TBEė SBUBŔ > Σ EBNBHFE ,1 ����D BOVQBMBNCIBUP > $T β 	DPOUSB

NFUSVN
 BOVQBMBNCIFUP $S � BOVQėMBZBUP ν t ZBUOėU > Σ� ZBUOėZBUOėU ,4
ac ZėWBU 7 ����E TWBN

BSUIBN > $� TBNBSUIBŇ ν TBSWėU EIBŇ 	 
 7� UBN BSUIBŇ β t TėEIBZFE >Σ TėSBZFE ,1 t CIŌĸBN > β�
EŌĸBN $� HVSVN ν ����B BHOJTFWėCBMėTFWė > β ν BHOJTFWė CėMėTFWė #ed BHOJTFWėCBMėTFWBV 7� BH�
OJĸFWė BCBMėTFWė $ ����C QBUIBTFWė > β #ed� ZBUIBTFWė $S  ZBUIėTFWB $T � QBUIBTTFWė ".27 ����D
QSBUIBNėCIZėTBLėMF >Σ EBNBHFE ,1 t�UV > $ ν� DB β � ,1 ����E TBŇUZėKZė ZPHJOė > FN� TBŇUZėKZB
ZPHJOė $S  TBŇUZėIZB $T � TBUZėKZė UV ZPHJCIJŔ #ed 	VON�
 TBUZėKZė ZPHJCIJT ".2 TBŇUZėKZB ZP�
HJCIJŔ 7� TBŇUZBKFE ZPHBWJU β � � � � HBWJU ,1 ����B TZėE >Σ� TNėE $ ����C BCIZėTBŔ > #ed"7
β BCIZėTB +1 $ .2 t UBUIė > $ β� TBEė ] UBUIė #ed TBEė ]] UBUIė ] ".2 UBEė 7 ����D QSėŊB  > Σ
QSėĸB  	 
 ,1 t  WėUF > $β�  WėZBV ν t�IJ >Σ IF $T ����EEIėUVŇ >Σ EI��,1 t EBIBUJ > #ed".2

β EBNBHFE ,1� EIBUJ $S
ac EBEIBUJ $T � EFIB 7 t QėWBLBŔ > Σ EBNBHFE ,1 Qė	EFFTU
 ,4 ����B

UBTNėU >ΣoK4 EBNBHFE ,1 t UBUIė > $βoK4 EBNBHFE ,1� UBEė ν t OJSPEEIBWZBŔ > $� OJSPEEIBWZBŇ
ν OOJSPEEIBŇ DB +1 OJSPEEIBŇ DB +2,2 � SPEEIBŇ DB ,1 OJSPEIBŇ DB ,3 ����C QSėŊP �ZBŇ
WJUBUBŔ > FN�� QSėŊP ZBŇ WJSBUBŔ $S

pc QSBŊP ZBŇ WJSBUBŔ $S
ac QSėŊP ZBŇ WJSBUB $T � QSėŊP �ZBŇ

WJEIJWBU ν WJEIJWBE BCIZBTFU βoK4 ����D  ėWBTėOFŜV > ν βoK4�  ėWBĸFOFŜV $S   ėWBĸPOFŜV $T

����E WBIBUZ > $ β 7 QSBLŌUZ ,3
ac  ,3

pc� WBIBOUZ #ed".2 �����B BIPSėUSF > ΣoK4� BIėSėUS�
,1 t �ŜŘBEIė  > $S � BŜŘBEIė $T  LŜVEIė  #ed.2 	 
 " LŜVEė  7� TBEė  βoK4 EBNBHFE ,1 t� ėC�
IZėTBŔ > ΣoK4 EBNBHFE ,1 �����C TBNZBL  > ΣoK4 EBNBHFE ,1 t  ĸJLŜėWBUBŔ > ν  ĸJŜZėWBUB 7�
 ĸJŜZėWFUB $S   ĸBŜZėWFUB $T �  ĸJLŜėSBZBŔ +1+2pc,2  TJLŜėSBZBŔ +2ac EBNBHFE ,1 ĸJLŜėSBUBŔ ,3 t
TNŌUBŔ >ΣoK4� TNŌUė $
���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��DE � "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��DE� WBIOJTUSĨ�
QBUIBTFWėOėN ėEBV WBSKBOBN ėDBSFU ]] t�)BńIBQSBEĕQJLĤ ����� WBIOJTUSĨQBUIJTFWėOėN ėEBV WBSKBOBN
ėDBSFU ]] t DG� (IFSBĸĲBTBıIJUĤ ����� ZPHėSBNCIF WBSKBZFD DB QBUIJTUSĨWBIOJTFWBOBN ]]
����B ĸVCIė<" ��r>DėSF ����B ĸVCIė<.2 ��v>DėSF ����BC  ėDėSF <$ ��r> TBK  ����E BSUIBŇ <+2 ��v>
TėEIBZFE ����E Qė<,4 �� 	EFFTU
>WBLBŔ ����B OJSP<,1 ��v>EEIBWZBŔ ����C �ZBŇ <,3 ��B> WJSBUBŔ
����DE  ėWBTėOFŜV <$ ��v> WBIBUZ �����B TNŌ<+1 ��r>UBŔ
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�����D ZBŔ > ΣoK4� PN� $ �����E LėSZBŔ > $ ,1� LėSZBŇ ν +,1,2 LėSZB  ,3 t LSBNėU LSBNėU >
$US βoK4 LSBNėU LBNėU ,1  LSBNėU LSBNėU ,3� LSBNėIJNėOB $� LSBNėE JEBŇ ν �����B BC�
IZėTF QSBUIBNėSBCEIF > $S β BCIZėTF QSBUIBNėSBCEIB $T � BCIZėTBQSBUIBNėSBNCIF ν �����C
BťHBTėEP > $� QSBNėEP �ZBŇ ν� �ťHėWBTėEP βoK4 �ťHė � � � ,1 t CIBWFE EISVWBN > $ ν CIBWFE
EŌWBN 7� CIBWFU TBEė βoK4 EBNBHFE ,1 �����D BĸBLUJĸ > ν β BTBLUJĸ +1 EBNBHFE ,1� BTėLUBŔ
$ t DB LŌĸBUWBŇ DB > ν DB LŌŜBUWBŇ DB 7� LŌQBUWBŇ DB $� DB UBOVLŌŜBŔ + � � OVLŌŜBŇ ,1

pc � �
OVLŌ�ŜBŇ ,1

ac UBOVLŌŜBŇ ,2 LŌĸBUBOVŔ ,3 �����E Oė  >ΣoK4� Nė  $T t  ėOVŜŘIėOBŇ >ΣoK4
 ėOV � TUIėOBŇ ,3 t UZBKFE CVEIBŔ > $� UZBKFO OBSBŔ ν UZBKFU UBUBŔ βoK4 �����B TBEZBCIVKZB
OB > DPOK� 	(PPEBMM
� TBEZBCIVKB OB $� TBEZP CIVLUWė OB ν TBEZPCIVLUWėO 7� TBEZBŔCIVLUF +2pc
TBEZBCIVLUF +1+2ac,1,2 TBEZPCIVLUF ,3

pc TBEZF CIVLUF ,3
ac �����C IJ >ΣoK4 IB 7 �����D

BOOBWZBWBIJUF LVLŜBV > FN� 	"DIBSZB
� BOOBWBIJUF LVLŜP $S 	VON�
 BOOBWBIJUF LVLŜB $T 	VON�
�
BOFOB QĲSJUF LVLŜBV ν BOFOB QVSJUF LBŇLŜBV 7� BOOBŇ DB TBIJUBŇ LVSZėK βoK4 BŇOBŇ � � � �
� � ,1 �����E KėZBUF > ΣoK4 EBNBHFE ,1 t WFEBOBJWB DB > FN� 	4GFSSB
� WFEBOėWB DB $S

pc$T 
WFEBOBWB DB $S

ac� WFEBOė LIBMV ν� WFEBOėWBIBN βoK4 EBNBHFE ,1 �����B LėSZBŔ LŜVEIJUFOė  >
βoK4 LėSZBŇ LŜVEIJUFOė  +2 ν� LėSZZB LŜVUZBUFOė  $ �����C UBUIė WJŊNĲUSBWFHJOė > ν� WJłNĲ�
USBWFHJOė BCIZėTĨ $ 	VON�
� OėUJWJŊNĲUSBWFŊJOė +1+2ac,1,2 OėUJWJŊNĲUSBWFHJOė +2pc OėUJWJŊNĲ�
USBWFĸJOė ,3

pc OėUJWJ �NĲUSBWFĸJOė ,3
ac �����D BCIZėTJOė DB CIPLUBWZBŇ > FN��  OėHBCIBLUBWZBŇ

CIPLUB CIB $� BCIZėTJOė DB CIPLUBWZė ν BCIZėTJOė UV CIPLUBWZBŇ βoK4 �����E TUPLBTUPLBN >
βoK4 TUPLBŇ TUPLBN,3� ν TUPLBŇ TUPLBN#ed� TUPLBTUFLBN$ t BOFLBEIė >ΣoK4� BHIBLBEIė $
EBNBHFE ,1 �����B FLėWBTUIė ZBEė QĲSŊė >ΣoK4 EBNBHFE ,1 �����C WFEIP > $ βoK4 7� WFEEIP
#ed.2 CBEEIP " �����D EBŇĸP > βoK4 IBŇTP ,3� OBŇĸP $� UBOPS ν �����E  EBSĸBOBN > ν
 EBSĸBOBŔ #ed� βoK4  EBSĸBOF +1ac�  EBSĸBOB $S   EBOBOB $T

����� DG� ĨJWBTBıIJUĤ ����FG� TBEZP CIVLUF �QJ LŜVEIJUF OėCIZėTBŔ LSJZBUF CVEIBJŔ ]] ����� DG�
7BSĤIPQBOJŏBE ���� UBTZB CIVLUJT UBOPŔ LėZėU UBTZB CBOEIP IJ EVŜLBSBŔ ] BHOBV UV DBMJUF LVLŜBV WFEBOė
KėZBUF CIŌĸBN ]] �����DE� ĨJWBTBıIJUĤ ����BC� BCIZėTJOė DB CIPLUBWZBŇ TUPLBŇ TUPLBN BOFLBEIė ]
����� DG� 7BSĤIPQBOJŏBE ���� OB LėSZė LŜVEIJUFOėQJ OėQJ WJŊNĲUSBWFHJOė ] IJUBŇ NJUBŇ DB CIPLUBWZBŇ
TUPLBŇ TUPLBN BOFLBEIė ]] ����� o �� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� CSBINBHSBOUIFS
CIBWFE WFEIėE ėOBOEėOVCIBWBŔ TWBZBN 	CFGPSF DPSS� ĤOEBOĤ����OZBTBNCIBWBN
 ] WJDJUSBLWBŊBLP EFIF
�OėIBUBŔ ĸSĲZBUF EIWBOJŔ ]] t "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� CSBINBHSBOUIFT UBUIė CIFEėE
ėOBOEBŔ ĸĲOZBTBNCIBWBŔ ] WJDJUSBLWBŊBLP EFIF �OėIBUBŔ ĸSĲZBUF EIWBOJŔ ]]
�����D <#ed Q� ���> ZBŔ �����B WF<.2 ��r>EIP �����BC QĲSŊė <$ ��r> WFEIP
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�����B  ėOVQSBWFĸP �QJ >ΣoK4  ėO�Q�WF � � ,1 �����C WJDJUSB  >ΣoK4 EBNBHFE ,1 t  LŜBŊB  > 7
β EBNBHFE ,1�  MBLŜB  $S   MBLŜBŊB  $T 	VON�
�  LWBŊB  #ed".2 t  TBŇCIBWBŔ > $ ν�  TBŇCIBWBN
βoK4 EBNBHFE ,1 �����E CIBWFUB > FN�� CIBWFO $ 	VON�
� KėZBUF ν KÖėZBUF 7� CIBWFE ZBO βoK4
CIBWF � ,3

ac t  NVLIėU > $T β  TVLIėU +1+2ac $S �  QBUIZėU #ed  QBUIėU ".27 �����B UBEė >
$ β� UBUIė ν �����C ZPHJOėŇ >ΣoK4 ZPHJ � ,1 t CėIZB  >ΣoK4 EBNBHFE ,1 t  EFIBUBŔ > $ ,3�
 EFĸBUBŔ ν�  ZPHBUBŔ +,2 EBNBHFE ,1 �����D LBUIZBOUF >ΣoK4 EBNBHFE ,1 t UėOJ > βoK4 EBNBHFE
,1� UėOF$� ZėOJ ν t TBSWėŊJ >ΣoK4 EBNBHFE ,1 �����E BOVQĲSWBĸBŔ > $ +2 #ed.27� ėOVQĲSWBĸBŔ "
+1,1,3 ėOVQĲSWBTBŔ ,2 �����B  LėZBŔ > $�  HėZBT #ed.2  HėZB 7  LėZBT "� βoK4  LėZB +1+2ac
t TVCIPKĨ DB > FN�� ĸVCIPKĨWB $S +2ac,2

ac ĸVCIPKJWB $T � UV CIPHĨ DB ν TŊVCIPHĨ DB 	 
 7� ĸVCIP
KĨWBŔ +1+2pc,3 TVCIPKĨWB ,1,2

pc �����C QSBVłIB  > ΣoK4 QSPłIė  $S  QSPłIB  + t  WBIOJS > $
#ed +2  WBIOJ  ".27 +1,oK4 �����D TVLėOUJĸ DB > ν β EBNBHFE ,1� TVLBOUJĸ DB $S  TVNBUJĸ DB
$T �����E TVOFUSBŔ >ΣoK4 EBNBHFE ,1 t TBSBTėEIBSBŔ > $ #ed".2� TVSBTėEIBSBŔ 7 βoK4 EBN�
BHFE ,1 �����B TVCIBHBĸ >ΣoK4 EBNBHFE ,1 ĸVCIBHB 7 t DB TVHBOEIBĸ DB > βoK4 � TVHBOEIBĸ DB
,1� TVHBOEIP QJ $S " 	VON�
 TVCIBHBOEIB QJ $T � ĸVCIBHBOEIP �QJ #ed.27 �����C  TVOEBSBŔ >
ΣoK4  TVOEBSBN$T �����DCIPHĨ >$� ZPHĨ #ed"7 ZPHJ.2�  UTBťHĨβoK4 �����EZPHĨ QSBUIBN�
BUP > $ βoK4� QSBUIBNėCIZBTBUP #ed QSBUIBNėCIZėTBUP ".27 ��� DPM� JUJ QSBUIBNėWBTUIėOJŜ�
QBUUJWJWFLBŔ > DPOK�� QSBUIBNėWBTUIėOJŜQBUUJWJWFLBŔ $� JUJ QSBUIBNėWBTUIėWJWFLBŔ ν� JUZ BNŌUBTJEEIBV
QSBUIBNėWBTUIėOJŜQBUUJWJWFLBŔ β � � � � � � � � � � � � QBUUJWJWFLBŔ ,1 ���� 7 QSBFNJUUJU
ĸSĨĸBSBWBŊBCIBWėZB OBNBŔ ����B EWJUĨZėZėN >ΣoK4 EWJUĨZėZėŇN ,1 EWJUĨZėN ,3

ac ����C ZPHĨ
EŌłIėTBOP CIBWFU > $ β 	DPOUSB NFUSVN
� OB CIBWFE ZPHĨ EŌłIėTBOBŔ #ed 	VON�
 ZPHĨ EŌłIėTBOBŔ "
	VON�
 CIBE ZPHĨ EŌłIėTBOBŔ .2 	VON�
 CIBWFE ZPHĨ EŌłIėTBOBŔ 7

����� ��� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� EJWZBEFIBĸ DB UFKBTWĨ EJWZBHBOEIBT UW BSPHBWėO ]
TBNQĲSŊBIŌEBZBŔ ĸĲSB ėSBNCIF ZPHJOP CIBWFU ]] t�"NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� EJWZBEFIBĸ
DB UFKBTWĨ EJWZBHBOEIP IZ BSPHBWėO ] TBNQĲSŊBIŌEBZF ĸĲOZF UW ėSBNCIF ZPHBWėO CIBWFU ]]

�����D BOė<,2 ��r>IBUBT �����ENBEIZBNė<" ��>NVLIėU �����C Cė<+2 ��r>IZB  �����DE TBSWėŊJ
<,1 ��r> TBŇLŜFQėE �����B TVHBO<,3 ��C>EIBĸ �����D CIP<$ ��v>HĨ



�� �� (IBġďWBTUIďWJWFLBĮ

�Æ¹ ȭ Æ Ǉȕ³ȭ ½ǉµ ȭ ÃȤ¿ Ǉ¾ �ϩȰ ǆÃÄΟÆȩ mpnom
ُ¦ǆ«ϡȤ¿ ǇŊÃȭÄȭ¹ ¿Ȩǆ¨¹ȤȰ ÉȤ¹ÆȰ½ǋǆµȪ l
ÆȰȤµ ȭ ÉȤ¹ÆȰ½ȤÀȭ ¿Ȩ¨ȥ ·ȭÃÆ¾Ȩ ½Ãȭµ |mpnpm
Æ ǇȥÃȥ Æ Ǉ¾¹ȤȪ ÄǉÀȨ ¨ü²ȤÈ¦ü±ºǉǆÀµȪ l
ȕ³·ȭÇȨ ȕ³ȤԢȤÁȪ ԢȥµȪ ÆÃȤ �ʾ ǆ¹ӺǇÀȪ mpnqm

¾ÇȤ¼ÁȨ ¾ÇȤÃȥ¿ȸ ǆ¹ΟȨΨȤÇȥ Ŋ¾Ȩǆ·µȪ l
µΑÉȨ ǆÃǆ¸ÉȨ ǆÃÉȪ ÆÃ�É¼Ȩǆ¸¼Ȩǆ¸µȪ mpnrm
Ŋ¼ ǇύȨ ǆÃ¼ Ǉ̧ Ȩ ¸ȥ¾ȤРȤ¹ȥ ϩȤ¹ǆÃ¸Ȥ¹¦Ȫ l
Ä Ǉ½Ȥ¦ȤÀȪ Ä Ǉ½Ȥ«ȤÀȪ Ä Ǉ½Ȥ¸ȤÀȪ Ä Ǉ½ȤÄ¿Ȫ mpnsm
ÆÃ�ÁÈ´ÆȰºǉ́ ȸ �ÄȭÅ·ȨÅÃْµȪ l

����D TVEŌłIF CIĲUF > $� DB EŌłIĨCIĲUF ν� TVEŌłIĨCIĲUF βoK4 TVEŌ � � � ,1 ����E WėZVS > $
#ed".2+2,2 EBNBHFE ,1 WėZV  7 +1,3 t NBEIZBŇ > $ β EBNBHFE ,1� NBEIZF #ed".2  NBE�
IZF 7 t WJĸBUZ BTBV > ΣoK4 EBNBHFE ,1 ����B LJŇDJE  > $ 7 βoK4� LBĸDJU #ed LBŇDJE ".2

t� QSBWFĸFOB >ΣoK4  QSBWBJĸFOB ,1 ����C ZPHJOėŇ > $ ν� ZPHJOP βoK4 t KÖėOB  >ΣoK4 QVOB 
7 t  TBŇCIŌUJŔ > DPOK� 	DG� $US
�  TBŇCIBWėN $S   TBŇCIBWBN $T �  TBŇCIBWBŔ ν βoK4 ����D
TBŇKėUF > ΣoK4� TBŇKėZBUF $ 	VON�
 t KÖėOB  > ΣoK4 KÖėOF +1 ����E ZPHĨ EFWBTBNP CIBWFU >
$ βoK4� CIBWFE ZPHĨ TVSBJŔ TBNBŔ ν CIBWFE ZPHBŇ TVSBJŔ TBNBŔ 7 ����B TVKĨWĨ > $� TVQBS�
WBŔ ν TVQBSWĨ +1pc+2 TVQBWĨ +ac EBNBHFE ,1 TVQBSWĨŔ ,2,3 t TVNBOėŔ > $ βoK4 EBNBHFE ,1�
TVNBOBŔ #ed TBNBOBĸ ".2 TVNBOėĸB 	 
 7 t ĸĲSP > $ ν TSĲSP 	 
 7� TĲSė + EBNBHFE ,1 TĲSėŔ ,2,3

����CHBŊłėLŜBLBŊŘIB  > FN� 	DPOUSBNFUSVN
� ĸBŊłėLŜBLBŊŘIB $� HBŊłėťLBŔ LBŊŘIB  #ed HBŊłėťLBŔ
LBŇŊV  	 
 " HBŊłėŇLBŔ LBŊŘIB .2 HBOEIėHBŔ LBSŊB  7� HBŊłėLŜĨ LBŊŘIB  +,3 HBŊłBLŜĨ LBŊŘIB 
,1,2 ����D  EFIP > $ β  EFIBŔ "  EFIė #ed.2  EFIB 7 t  ėTQIėMBŔ > #ed βoK4  ėTQIėMB ,37
".2�  ėTQIBMBŔ $ ����E TQIĨUBŔ > $ #ed"7βoK4 TQIĨUB +2 TQIĨ � Ŕ ,3

ac� TQIJUBŔ.2 t  OJŜŘIV�
SBŔ > βoK4  OJŜŘIBSBŔ $�  TVOEBSBŔ ν ����B  CBMP > $ ν ,oK4�  WBUP +1  WBIP +2 t  WĨSZP >ΣoK4
EBNBHFE ,1 ����COJUZPUTėIĨ >ΣoK4 OJUZPUTBIĨ $T  EBNBHFE ,1 t QSBNPEJUBŔ > $,3 ν QSBNPESJ�
UBŔ 	 
 "� QSBNPEZBUBŔ +,2 EBNBHFE ,1 ����D UBUUWBKÖP > $ ,3 +2 ν � � KÖP .2� UBUUWBKÖė +1,1,2

t WJEIJKÖP WJKÖBŔ > βoK4 	DPOUSB NFUSVN
� WJEIJKÖP WJKÖėŔ $S  WJEIJKÖP WJKÖėŔ $T � KÖėOBWJKÖBĸ DB ν
KÖėOBWJKÖėĸ DB 7 ����E TBSWBKÖBCPEIJ  > FN� 	DPOUSB NFUSVN
� TBSWBKÖėCPEIB  $� TBŇTJEEIBKÖėOB  ν
TBŇTJEEIBŔ KÖėOB  "� TBSWBKÖP CPEIJ  βoK4 ����B WJCVEIP >ΣoK4� WJCVEEIP $ 	VON�
 WJOEBUIP
	 
 7 t�EIĨNėO >ΣoK4 EIĨNėOB ,1 ����C EIZėOĨ > $� TZėUBŇ #ed EIZėUė " TZėUė .2 ĸSPUė  7�
EIZėOB  +,2 EBNBHFE ,1 EIZėOė  ,3 t EIZėOB  > ΣoK4 EIZėUė 7 t� WJEIėOBLBŔ > $�  WJEIėOBWJU
ν WJEIėOBWJU 7�  WJEIėSBLBŔ βoK4 EBNBHFE ,1 ����D ĸVCIėLėSBŔ ĸVCIėDėSBŔ > $S

pc ĸVCIėLBSBŔ
ĸVCIėDėSBŔ $S

ac #ed" ĸVCIėLBSBŔ ĸVCIėDėSB .2 ĸVCIėLėSBŔ ĸVCIėDBSBŔ $T  ĸVCIėLėSBŔĸ ĸVC�
IėDėSBŔ 7 ĸVCIėDėSBŔ ĸVCIėLėSBŔ βoK4 � � � � ĸVCIėLėSBŔ ,1 ����E ĸVCIė  > ΣoK4 ĸVNė 
,3

ac t  ėEIėSBŔ > $ ν ,3+2pc  ėEIėSB  +1+2ac,1,2 ����B  TBŇQĲSŊP > $ β  TBŇQĲSŊė ,4
ac�

 TBŇQĲSŊB ν  TBŇQĲSŊBŇ 7 ����C BĸFŜBEPŜBWBSKJUBŔ > $ β 	DPOUSB NFUSVN
 �ĸFŜBEPŜBWJWBSKJUBŔ
,3

pc� FŜB EPŜBWJWBSKJUBŔ ν
���� �� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� EWJUĨZėZėŇ HIBŘĨLŌUZB WėZVS CIBWBUJ NBEIZBHBŔ ]
EŌłIėTBOP CIBWFE ZPHĨ KÖėOėE FWB TBNBQSBCIBŔ ]] t "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� EWJUĨZF
TBťHIBŘĨLŌUZB WėZVS CIBWBUJ NBEIZBHBŔ ] EŌłIėTBOP CIBWFE ZPHĨ KÖėOĨ EFWBTBNBT UBUIė ]]
����D UBUUWB<$ ��r>KÖP ����E  KÖB<+1 ��v>CPEIJ  ����C EIZė<.2 ��v>OB  ����D  ėLėSBŔ <,1 ��v>
ĸVCIė  ����B <" ��> TBSWB  ����B  MB<,4 ��r>LŜBŊB 
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ÉȤµÉȤ¹Ȩ ǆϡµȥ¿Ȥ¿ȤȰ ¿Ȩ¨ȥ ÁȨ¦ȭ ǆÃÀȤµȭ mpntm
ÆȰºǉ́ Ȥ �¿ȤȰ ǆϡµȥ¿Ȥ¿Ȥ¾ǆµÄǉжȰ ŊȤ¿µȭ l
½ ȭÀȥÄѾԒ·Ȥ ¾ϩȭ ǆÃ¾·�È´ÆȰ½ÃȪ mpnum
ǆϡµȥ¿Ȥ¿Ȥ¾ÃԚȤ¿ȤȰ ÃȤ¿ ǇÆ Ȱº Ǉ°¿Ȩ¨µȪ l
µ ȭ¹ȤԧȤȪ ÆÃ �µȨ ÁȨ¦Ȯ© �° �Οǆ½¸ȥ¿µȭ mpnvm

�ǆµ ©°ȤÃԚȤǆÃÃȭ¦Ȫm

<��� ďOBOEBLďMBWJWFLBĮ>

©ǆ°ΤȤ ÆÃ �̈ ȤŅȤǆ´ ǆ¬ΑȤ ¾Ȥ¨ȹ « ºȤӫ �µȪ l
¨ǋÇȥΤȤ ÆÃ �µΑȤǆ¹ ÃȤ¿ Ǉ½ �Ãǆµ ¾ϩ¨Ȫ mpoom
¿·Ȥ ÃȤ¿ ǇȪ ŊÃǋύȨ y¿Ȱ ¾ϩ¾ȤԢǇ ǆ°µȤ¨ �ÁȪ l
µ·Ȥ ÆȰȤ¿µ ȭ ÃǆȪ ¦ȤÁȤ¹ÁÈ¿Ȱ¦ÀȪ mpopm

����D KÖėUBKÖėOP > $ β KÖėUB � � ,1 KÖėUBŔ KÖėOP ,3� KÖėOėKÖėOB  ν t EWJUĨZėZėŇ >Σ EBNBHFE ,1�
��EWJUĨZėZėŇ $US ����E ZPHĨ MPLF >Σ� ZPHJ MPLP $S  EBNBHFE ,1 ����Eo �B PN� ν 	FZF�TLJQ� OPUFE
JO #ed XJUI FMMJQTJT
 ����B TBŇQĲSŊėZėŇ > β TBŇQĲSŊėZBŇ $ t EWJUĨZėZėN > $ β EWJUĨZėZėŇN
,1 EWJUĨZėŇ ,3

ac ����C BUJĸĲOZBŇ > $ β ĸĲOZBŇ #ed NBUJĸĲOZBŇ ".2
pc NBUJ � ĸVOZBŇ

.2
ac t QSBKėZBUF > $T β QSBKBZBUF $S � QSBWBSUBUF ν ����D UBEė > $ β� UBUIė ν ����E WJNBSEB  >

ν WJNBSEBŔ "� WJQėLB  $ β t  LŜBŊB  > $ β EBNBHFE ,1�  LWBŊB  ν LWBŊB  " t� TBŇCIBWBŔ > Σ
EBNBHFE ,1 ����B EWJUĨZėZėN > Σ EBNBHFE ,1 t BWBTUIėZėŇ > $ β � � TUIėZėŇ ,1� BZBŇ WėZVS
ν BZBŇ WėZV .2 B WėZV 7 ����C WėZVTBŇQVŘBZPHBUBŔ > DPOK� 	(PPEBMM
� WėZVTBŇQVŘBZPHJOėN
$� HIBŘBUF TBSWBZPHJOėN ν� WėZVŔ ĸBCEBUJ ZPHJOBŔ β WėZV ĸBCEBUJ ZPHJOBŔ ,3

ac ����D UFOėTZėŔ
TBSWBUP MPLBJS > FN�� FUBOėTZėŔ TBSWBUP MPLBJS $ 	VON�
� UFOėCIZėTėU TBSWBMPLF ν� UFOB TZėU TBSWBEė
MPLF β ����E HIBŘB JUZ BCIJEIĨZBUF > Σ ZPHJ HVUZ 	 
 BCIJEIĨZBUF 7 HIBŘB JUZ BWJEIĨZBUF ,3,4

��� DPM� JUJ HIBŘėWBTUIėWJWFLBŔ > $S  JUJ HIBŘBWBTUIėWJWFLBŔ $T � EWJUĨZėWBTUIėWJWFLBŔ #ed.2 JUJ
EWJUĨZėWBTUIėWJWFLBŔ " JUJ EJUJZZėWBTUIėWJWFLBŔ 7� JUZ BNŌUBTJEEIBV HIBŘėWBTUIėWJWFLBŔβ JUZ BNŌUB
� � � � � � � � � ,1 ���� 7 QSBFNJUUJU ĸSĨHVSBWF OBNBŔ ����B HIBŘJUWė > $ #ed".2 ,3,4

ac
HIBŘJUWėU 7 +,1,2 HIBŘJUF ,4

pc t�TBSWB  >Σ TBWB  ,1 ����C DIJUUWė > $ β� TUIJUWė ν t NėSHBV > $ β�
NėSHėŇĸ #ed NėSHė ".2 NėSHėŇ 7 ����D HŌIĨUWė >Σ HJIĨUWė $T  HŌIJUWė ,3 ����E WėZVS >Σ
WėZV +1+2ac EBNBHFE ,1 t CIBWBUJ > Σ EBNBHFE ,1 NBEIZBHBŔ > $ ν� NBEIZBNBŔ β EBNBHFE ,1

����B ZBEė WėZVŔ QSBWŌEEIP �ZBŇ > FN�� ZBEė WėZVŔ QSBCVEEIP �ZBŇ $ β � Eė WėZVŔ QSBCVEEIP
�ZBŇ ,1� QSBVłIP �ZBŇ DB ZBEė WėZVŔ ν QSBVłIėZBŇ DB ZBEė WėZVS " QSBVłIP �ZBŇ DB ZBEė WėZV
7 ����C NBEIZBNėTQIVŘJUėSHBMBŔ > FN�� NBEIZBNėU TQIBŘJUėSHBMBŔ $ NBEIZBNėTQIPŘJUėSHBMBŔ
ν NBEIZBNBTQIPŘJSBSHBCIVŔ 	 
 7� NBEIZBNėTQIPŘJUėŇLVMBŔ β ����D TBŇKėZBUF > Σ TBŇZBUF
,4

ac ����E  ėOBMB  >Σ  ėOB � ,1 t  LŜBZBŇLBSBŔ > $ ,3�  CIBZBŇLBSBŔ ν�  LŜBZBŇLBSBN +,2,4
EBNBHFE ,1

���� DG� "NBSBVHIBQSBCPEIB ��� WJŜŊVHSBOUIFT UBUIė WFEIėU QBSBNėOBOEBTĲDBLBŔ ] BUJĸĲOZF WJNBS�
EBĸ DB CIFSĨĸBCEBT UBUIė CIBWFU ]] t�"NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� WJŜŊVHSBOUIFT UBUP CIFEėU
QBSBNėOBOEBTĲDBLBŔ ] BUJĸĲOZF WJNBSEBĸ DB CIFSĨĸBCEBT UBUP CIBWFU ]]
����C BUJ<+2 ��v>ĸĲOZBŇ ����D <#ed Q� ���> CIFSĨ  ����DENBEIZF <,2 ��v> WJQėLB  ��� DPM� <$
��v> JUJ ����C DIJ<,3 ��B>UUWė
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ǆ¼¹ȤȰ ºµ¹Ȥ¹ДȪ ¦ȤÁȨ y¿Ȱ « ¦ÁȭÃÀȭ l
ǆ¼ºȤµ ȭ¹ ÃǋύΤȰ ¾ǋΟ Ǉ½ �Ãǆµ ·ȭǆÇ¹Ȥ¾ |mpoqm

�ǆµ ¦ȤÁȤ¹ДǆÃÃȭ¦Ȫm

<��� TBIBKďOBOEBWJWFLBĮ>

Æ �Ã Àȭ«¦Ȩ ÃȤ¿ ǇȵµӜȨ ¿Ȩǆ¨ǆ½Ȫ Æ·Ȥ l
¿Ȩ yÆȩ ¼ȤԵ¨µȨ ·ȭÇȭ ǆ¼¹Ȥ ÆÇ ¿Ȩ¨µȪ mppom
ǆΤȤ Æ �ϫ�̈ Ȩ ÃȤ¿ Ǉ¿ �·Ȥ ¾ϩ¨µȨ ½Ãȭµ |l
¦ȤÁȤ¹ДȰ µ·Ȥ ǆΤȤ ÆÇȤ¹ДÆȰ½ÃȪ mpppm
ÆȰÄȨϩ ºǉÃ �¦¾Ȥ �ǆ´ ɿȭÄȤɿȭÄ¦ǋ µȤǆ¹ « l
�·¿Ο¿¾Ȥ¹ДԒ¾ÆȥÃ ǆ·ÃȤ¦ÀȪ mppqm

�ǆµ ÆÇȤ¹ДǆÃÃȭ¦Ȫm

<��� QSBLęUJHVŀBWJWFLBĮ>

µ·Ȥ Ŋ¦ǋ µ¿Ȩ ¹ӴȤ ¿µԒȤȪ ¦¾ �ÆȰ½ÃȤȪ l
Ŋ¦ǋ µ ȭ¹Ȥ �ÄµȪ ÄȥĹȰ ¨ Ǉ́ Ȥ ¹Č¿ǆϿ ¿Ȩǆ¨¹Ȫ mpqom

����B CJOEĲOėŇ QBUBOėOBOEBŔ > FN�� CJOEĲOėŇ TBUBUėOBOEBŔ $� CJOEPĸ DB QBUBOėE FWB ν� CJOEĲOėŇ
QBUBOėOBOEBŇ β CJOEĲOėŇ QBUBUėOBOEBŇ +2 EBNBHFE ,1 ����D  QėUFOB >Σ  QBUFOB $S

ac ���
DPM� JUJ LėMėOBOEBWJWFLBŔ > DPOK�� JUZ ėOBOEBLėMBWJWFLBŔ $ 	OPU USBOTNJUUFE
 ν� JUJ LėMėOBMBWJWFLBŔ β
J�J � � � � � � � � � ,1 JUZ BNŌUBTJEEIBV LėMėOBMBWJWFLBŔ ,3 ����B TB FWB > Σ EBNBHFE ,1 t
WėZVS > Σ WėZV +1+2ac,1 ����C KFUBWZP > $ ν� KÖėUBWZP β ����D CėIZB  > Σ CBIZB  $ t  HBUP >
Σ  HBOUP 7 ���� OPU USBOTNJUUFE JO 7 ����B KJUWė TB ĲSEIWBHP WėZVS > $S  KJUWė TB VSEEIBHP
WėZVS $T � WFEBŔ TZėE ĲSEIWBHP WėZVŔ #ed ZBEė TZėE ĲSEIWBHP WėZVT ".2� KJUWė NĲSEIBNVLIP
WėZVŔ β ����C ZBEė > $ β� UBEė ν ����D LėMėOBOEBŇ > $ β� LėMBEBŊłBŇ ν t KJUWė > Σ KJUWB
$ ����C LMFĸėLMFĸB  > ,3� LMFĸBLMFĸB  $� LMFĸėO LMFĸB  ν� LMFĸėLMFĸBŇ +,1,2,4 ����D VEBZBUZ
BZBN ėOBOEBT > $� VEBZBOUZ BNBMėOBOEBŔ #ed JEBUZ BNBMėOBOEBT " VEBZBUZ BNBMėOBOEBT .27�
VUQBEZB QBSBNėOBOEBŔ +,1,2,4

ac UBU QBĸZFU QBSBNėOBOEBŔ ,3
pc,4

pc UBU QBĸZFU QBSBNėOBOEBŇ
,3

ac ����E UBNBTĨWB > $� OBCIėŇTĨWB #ed UBNėŇTĨWB ".2 UBNėTĨWB 7� UBNBTZBJWB β ��� DPM�
JUJ TBIBKėOBOEBWJWFLBŔ > #ed".2 β JUZ BNŌUBTJEEIBV TBIBKėOBOEBWJWFLBŔ ,3 TBIBKėOBOEBWJWFLBŔ
7� JUJ BNŌUBTJEEIBV NBIėOBOEBWJWFLBŔ $� �JUJ NBIėNėIėOBOEBWJWFLBŔ $US ����7 QSBFNJUUJU ĸSĨĸBS�
BWBŊBCIBWėZB OBNBŔ ����B UBEė > $ ν� ZBEė β ����C ZBUBT UėŔ > β� ZBUBT UBU  $� ZBEė UėŔ ν ����D
QSBLŌUFS > Σ QSėLŌUFS 	 
 " t OėĸBUBŔ > $T  OBĸBUBŔ $S � ν OėĸBOBUBŔ 7� OėĸBOBŇ β OėĸBOBŔ ,3 t
ĸĨHISBŇ >Σ ĸJHISBŇ $T  ĸSĨHSBIŇ 7 ����E ZPHJOBŔ > $ ν� ZPHJOėN β ZPHJOėŇN ,3

���� 5BOUSBħMPLBTBıHSBIB ��� 	.T ��v
� TBŇĸPEIZB QĲSWBLBSNėŊJ LMFĸėLMFĸBLŌUėOJ DBŔ ] VUQBEZBO�
UZFZBN ėOBOEB UBNBTFWP EJWėLBSBŔ ]] VLUBN BNŌUBTJEEIJKPHF ]]
����B FWB <,1 ��r> SFDBLP ����DE EFIF <$ ��r> CJOEVOė ����B ĲSEIWB<,4 ��v>HP ����D <" ��>
VEBZBUZ ��� DPM�  WJWF<.2 ��r>LBŔ ����D QSB<+2 ��r>LŌUFS
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¿·Ȥ ¹ӴȤ ¨ Ǉ́ ȤȪ ÆÃȵ ¿Ȩǆ¨¹ȤȰ ¦¾ �¿Ȩ¨µȪ l
µ·Ȥ º̚ ¦ÅȤ¿Ȥӡ ǆ¹¾̊ǆϿ ǆ¹¿ǆІµȤȪ mpqpm

�ǆµ Ŋ¦ǋ ǆµ¨ Ǉ́ ǆÃÃȭ¦Ȫm

<��� LďZBTJEEIJWJWFLBĮ>

¿·Ȥ ǆÆǆύȪ ¦ÅȤ¿Ȥ¹ȤȰ ǆ¼ϡ¿ԧ ¾ȭÁ¦¾ |l
ǆÆύȰ µ·Ȥ ǆÃȤ¹ȥ¿Ȥ;Ȥ¿Ȱ ÆÃ �̈ Ǉ́ Ȥǆйµ¾ |mprom
ÄȥµȤµºµǋÅȤŅȤÆ¦Ȥ¾ÁȨ½Ȥǆ·ÃْµȪ l
�ǆ¸ӜȤǆ¸ÀȤȓȪ§ÄȨ¦ÆȤ¨ÀºȤÀ¨Ȫ mprpm

�ǆµ ¦Ȥ¿ǆÆǆύǆÃÃȭ¦Ȫm

<��� WďZVTJEEIJĮ>

ǆÆύ¦Ȥ¿Ȩ ¿·Ȥ ¿Ȩ¨ȥ Ƞ·¿ĸǆВ½ȭ·µȪ l
¾ÇȤÄǉжȰ µ·Ȥ¿ȤµȰ È´Ȱ ǆÃÁÈ´Ȱ µ·Ȥ mpsom

����BOBŜŘė > ν β� MBCEIB $ t�HVŊėŔ >Σ HVŊBŔ 	 
.2 ����C ZPHJOėŇ LBSNB  > $β� ZPHJOBŔ LSBNB 
ν ZPHJOBŔ LBSNB  7 ����D LBŜėZėĸ > $S

pc$T .2 β LBZėĸ ,3
ac� LBŜėZBĸ $S

ac #ed LBŜėZBŇ "
����E OJNBKKBOUJ >Σ� OJNBKKBUJ ,3 t OJZBOUSJUėŔ > β OJ �OUSJUėŔ ,1 OJZBOUJUėŔ $� LBMFWBSF ν ��� DPM�
JUJ QSBLŌUJHVŊBWJWFLBŔ >β 7 JUZ BNŌUBTJEEIBV QSBLŌUJHVŊBWJWFLBŔ ,3� JUZ BNŌUBTJEEIBV QSBLŌUJHVŊB�
WJWFLBŔ $� 	OPU USBOTNJUUFE
 #ed".2 ����B TJEEIJŔ LBŜėZėOėŇ > $� TJEEIJŔ LBŜėZBŔ TZėU #ed.27
TJEEIBŔ LBŜėZBŔ TZėU "� TJEEIJLBŜėZėOėŇ β TJEEIJLBŜėZėOė +1 ����C  EWBZBTZB NFMBLBN > $
	DPOUSB NFUSVN
�  EWBZBTBNFMBOėU ν  EWBZBNFCBOėU 	 
 7�  EWBZBTZB NFMBLBŔ β 	VON�
  EWBŇ ZBTZB
NFMBLBŔ +1 ����D TJEEIBŇ > $� TJEEIJŇ ν β t�UBEė >Σ� UBE $ 	VON�
 t WJKėOĨZėU > ν � KėOJZėU .2
WJKėOJZėE +,2 WJKėOĨ � � ,1 WJKėOĨZėE ,3,4� WĨKBOĨZėU $ ����E LėZBŇ > $� TWBZBŇ ν� JZBŇ β t  ėO�
WJUBN > β  ėOWJUė +2pc  ėOWJUB +2ac�  ėOWJUBŔ $ ν ����B ĸĨUėUBQBUŌŜėUSėTB  > $S  ĸėUėUBQBUŌŜėUSėTB 
$T � β ĸĨUBUėQBUŌŜėUSėTB  + ĸĨUėUBQBCIĲŜėUSėTB  ,1� ĸĨUBWėUėUBQBUSėTė #ed.27 ĸJUBWėUėUBQBUSėTB  "
����C  MPCIėEJWBSKJUBŔ > $ β  MPCIėWJWBSKJUBŔ +1�  MPCIėEJLė OB IJ ν  MPLėEJLė OB IJ #ed  MPCIėE�
JOė OB IĨ 7 ����D ėEIJ  > ν β BEIJ  +2 $T  ė � BEIJ  $S t  WZėEIJ  > Σ  WZė �   " t� KBSė  >
Σ  KBSB  $S

ac  KBMė  ,3 ����E  TėHBSBQėSBHBŔ > $ β  TėHBSBQė � � � ,1�  TBOUėQBLėSBLBŔ ν
 TBOUėQB � SBLBŔ " ��� DPM� JUJ LėZBTJEEIJWJWFLBŔ > $S  JUJ LėZBTJEEIBWJWFLBŔ $T � JUJ LėŜėZBTJE�
EIJWJWFLBŔ #ed JUJ LBŜėZBĸVEEIJWJWFLBŔ " JUJ LBŜėZBTJEEIJWJWFLBŔ .2 LėŜėZBTJEEIJWJWFLBŔ 7� JUJ
TJEEIBLėZBWJWFLBŔ β JUZ BNŌUBTJEEIBV TJEEIBLėZBWJWFLBŔ ,3 ���� 7 QSBFNJUUJU ĸSĨLVNėSBHVSBWF
OBNBŔ ����B TJEEIB  > Σ� ĸVEEIB  " +2 ����D  ĸĲOZBŇ > Σ  ĸĲOZB ,3 t  ZėUBŇ > $ +2� KėUBŇ
#ed7 +1,1,2,3,4

pc Kė � ,4
ac� KÖėUBŇ ".2 ����E LŜBŊBŇ WJMBLŜBŊBŇ UBEė > $ 	DPOUSB NFUSVN
�

MBLŜZėMBLŜZBWJMBLŜBLBN ν� WJMBLŜBŊBLŜBŊBŇ UBEė β WJMBLŜB � LŜBŊBŇ UBEė ,1

���� o � DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� UŌUĨZėZėŇ UBUP CIJUUWė WJIėZP 	CFGPSF DPSS�
WJQĤLP
 NBSEBMBEIWBOJŔ ] NBIėĸĲOZBŇ UBEė KėUBŇ TBSWBTBEEIJ	<TJD GPS ¡TJEEIJ¡ > CFGPSF DPSS�
¡TBOEIJ¡
TBNėĸSBZBN ]] t�"NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� UŌUĨZėZėŇ UBUP CIJUUWė OJOėEP
NBSEBMBEIWBOJŔ ] NBIėĸĲOZBŇ UBUP KėUBŇ TBSWBTJEEIJTBNėĸSBZBN ]]
����DE DB <$ ��v> OJNBKKBOUJ ����DE DB <+1 ��r> OJNBKKBOUJ ��� DPM� ]] <,2 ��r> JUJ ����D  KBSė<,3

��C>EVŔLIB  ����E  Qė<,1 ��v>SBHBŔ ����D UBEė<,4 ��r>ZėUBŇ



�� �� 4BNďEIJWJWFLBĮ

ÄѾȨ yǆº ¾·�ÁȨ ¾ϩȭ µ·Ȥ ÆȰȤ¿µ ȭ ň ǇÃ¾ |l
µ·ȤÆȩ ǆ¹ӡÁȨ ÃȤ¿ ǇȪ ǆԚÀÆ¾Ȥǆ¸¾ϩ¨Ȫ mpspm
ÃȤ¿ ǇǆÆǆύԒ·Ȥ ·ȭÇȭ ÉȤµӜȤ ¿Ȩǆ¨ǆ½Ȫ Æ·Ȥ l
ÃȤ¿ ǇǆÆǆύ¿ �·Ȥ ·ȭÇȭ Æ ȰǆÃǆȤ �¿µ ȭ µ·Ȥ mpsqm
ÆȰǆÃ ȭȪ �ύ¿Ȫ ÆÃȤ �Ȫ ÆȰ½ÃǆϿ « ¿Ȩǆ¨¹Ȥ¾ |l
¿·Ȥ ÆȰȕČ¿µȭ �ǆύԒ·Ȥ ǆÆǆύÀȔÀµȪ mpsrm

�ǆµ ÃȤ¿ ǇǆÆǆύȪ [[

<��� TBNďEIJWJWFLBĮ>

¿Ȩ yÆȩ ǆÆǆύ¾¿Ȩ ÃȤ¿ Ǉ¾ �ϩ¾Ȥº·ǆ¹ӡÁȪ l
µ·Ȥ¹Д¾¿Ȱ ǆ«¾ȭ¦țºȰ ¹½ȪÆ¾¾ |mptom
¿·Ȥ¹Д¾¿Ȱ ǆ«Ȱ ¼ȤԵɿȭÄǆÃÃْµ¾ |l
½ÃȓȪ§Ȥǆ¹ ÆȰȠΟ Æ¾Ȥǆ¸Ȥ �¿µ ȭ µ·Ȥ mptpm

����B ĸBCEP �QJ > Σ ĸBCEP ,4
ac t NBSEBMP > $� NBEEBMP ν NBEBťEBMF 	 
 7� NBťHBMP β ����C

UBEė > $ β� ZBEė ν t EISVWBN > Σ EISĲWBŇ $S  EIŌWBN 7 EEISVWBN ,4 ����DE o �BC PN� β
����D OJĸDBMP WėZVŔ > $ #ed".2 OBĸDBMP WėZV 7 ����E TUIJSBTBNėEIJNBEIZBHBŔ > $� TBNėEIFS
NBEIZBHBŔ TUIJSBŔ #ed TBNėEIFS NBEIZBHBTUIJSBŔ "7 TBNėEIFS NBEEIZBHBŔ TUIJUBSBŔ 	 
 .2

����B  TJEEIJT UBEė > ν�  TJEEIJS ZBEė $ ����CD PN� #ed7 	FZF�TLJQ
 ����C KÖėUBWZė > $� KÖėUBWZP
".2 ����D WėZVTJEEIJS > $S ".2 WėZVTJEEIBS $T ����E TBŇWJUUJS > ν TVWJUUJS 7� TBŇWŌUUJS $ t
UBEė >Σ ZBEė 7 ����B TBŇWJUUFŔ > ν� TBŇWŌUUFŔ $� �TBŇWŌEEIJŔ $US t ŌEEIBZBŔ > $� TJEEIBZBT ν
TJEEIJZBT " t TBSWėŔ > ν� ĸBCEėŔ $S  ĸBCEBŔ $T ����C TBŇCIBWBOUJ >Σ TBŇCIBOUJ 7 t ZPHJOėN >
Σ ZP � OėN 7 ����D ZBEė > $ ν� UBEė β t TBŇEŌĸZBUF > $ β� TBŇKėZBUF ν t ŌEEIJT > $ β ĸVEEIJT
+2� TJEEIJT ν ����E TJEEIJS > $ β� WėZVS ν ��� DPM� JUJ WėZVTJEEIJŔ > $ β JUJ WėZVTJEEI�Ŕ ,1 JUZ
BNŌUBTJEEIBV WėZVWJWFLBŔ ,3

pc JUZ BNŌUBTJEEIBV WėZVTJEEIJWJWFLBŔ ,3
ac� JUJ WėZVTJEEIJWJWFLBŔ

#ed" WėZVTJEEIJWJWFLBŔ .27 ����B ZP �TBV TJEEIJNBZP > FN� 	)BUMFZ
� ZBV TBV TJEEIBNBZP $�
ZBEė TJEEIJN ėZėE #ed ZBEė TJEEIJN JZėE ".2 ZBEė TJEEIJNBZėE 7� ZBEė DJUUBNBZP  β ����C
NBEIZBNėQBEB  > ν NBEIZBNėZBEB  $� NBEIZBNėZėŇ DB β NBEIZBNėZėŇĸ DB +1 ����D UBEė�
OBOEBNBZBŇ > $ β� UBEėQJ UBMMBZF ν UBEė DB UBMMBZF 7 ����E OBCIBŔTBNBN > $ β� OBCIPNBZBN ν
OBCIPNBZBŔ 7 ����B ZBEė  > $ ν� UBEė  β ����C CėIZB  >Σ� CėIZF + t� WJWBSKJUBN >Σ  WJWBSKBUBN
$T ����D TBŇIŌUZB >Σ TBŇIŌUZė 7 ����E KėZBUF >Σ KBZBUF $T t UBEė > ν β� TBEė $
����DE RVPUFE XJUI SFGFSFODF 	BNŊUBTJEEIBV
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF ��r
�
WėZVŔ TJEEIP ZBEė EFIF TBŇWJUUJS 	TBıWJUJS #PNCBZ
 KėZBUF UBEė ]] ���� RVPUFE XJUI SFGFSFODF 	TFF
����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF ��r
� TBŇWJUUF ŌEEIBZBŔ TBSWėŔ 	TBSWĤ #PNCBZ
-BIPSF
 TBŇCIBWBOUJ DB ZPHJOėN ] ZBEė UV TJEIZBUF ŌEEIJT UBEė TJEEIJS BEĲSBUBŔ ]] ����RVPUFE XJUI
SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF ��r
� TJEEIBSĲQP IJ ZP WėZVS
	WĤZV#PNCBZ
NBEIZBNėQBUIBTBŇHBUBŔ ] UBEėOBOEBNBZBŇ DJUUBN 	¡NBZBWJUUBN#PNCBZ
 FLBSĲQBŇ
OBCIPQBNBN 	OBCIPNBZBN #PNCBZ -BIPSF
 ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤ�
NBĸJ 	&E� QQ� �������� #PNCBZ ��v� -BIPSF ��r
� ZBEėOBOEBNBZBŇ DJUUBŇ CėIZBLMFĸBWJWBSKJUBN ]
CIBWBEVŔLIėOJ TBŇIŌUZB TBNėEIJS KėZBUF UBEė ]]
����B NBSEB<$ ��r>MP ����B <#ed Q� ���> ĸBCEP ����C KÖė<" ��>UBWZP ����E  SĲQBŇ <.2 ��v>
OBCIBŔ  ����B  NBZBŇ <$ ��v> DJUUBŇ



"NęUBTJEEIJĮ ��

�ǆµ Æ¾Ȥǆ¸ǆÃÃȭ¦Ȫm

<��� TJEEIBDJUUBWJWFLBĮ>

¿·Ȥ Æ¾Ȥǆ¸ÆȰºХȰ ÆÇȤ¹ДÆȰ½ǋµ¾ |l
ǆ«¾ȭÃ µ·Ȥ ǆÆύȰ ÆÃ �ȓȪ§½¿ȤºÇ¾ |mpuom

�ǆµ ǆÆύǆ«ǆÃÃȭ¦Ȫm

<��� LďZBTJEEIJMBLĥBŀBN>

¿;ÀȨǆµ ¿·Ȥ ¿Ȩ¨ȥ ÆÃ~ ½Ãǆµ µ´Ȥµ |l
¿Ȩǆ¨¹Ȫ ¦Ȥ¿ǆÆύԧ Ȥ¹ȥ¿ȤӑÈ´Ȱ ň ǇÃ¾ |mpvom

�ǆµ ¦Ȥ¿ǆÆǆύÁÈ´¾ |[[

<��� UęUøZďWBTUIďWJWFLBĮ>

¦Ȥ¿ӜǉÇȤǆ·¦Ȱ ¿˳ ºÀº ǇÀŊÃȭÄ¹¾ |l
�È´Ȱ ŔÃ´Ȱ ȔÀȤǆΨύÃȤ¿ ǇÁÈ´¾ |mpwom

��� DPM� JUJ TBNėEIJWJWFLBŔ > $S  JUJ TBNėEIĨWJWFLBŔ $T � #ed".2 β JUZ BNŌUBTJEEIBV TBNėEIJ�
WJWFLBŔ ,3 TBNėEIJWJWFLBŔ 7 ���� PN� β 7 	FZF�TLJQ
 ����B TBNėEIJTBŇQBOOBŇ > $T  TBNė �
� NQB � $S � TBNėEIJTBŇQBUUJ  #ed".2 ����C  TBŇCIŌUBN > FN��  TBŇCIĲUBN $ 	VON�
�  TBŇC�
IBWBN #ed".2 ����D TJEEIBŇ > $S #ed".2 TJEEIB $T ��� DPM� JUJ TJEEIBDJUUBWJWFLBŔ > $S  JUJ
TJEEIBDJUUBWJWFLėŔ $T � JUJ DJUUBTJEEIJWJWFLBŔ #ed".2� PN� β 7 	FZF�TLJQ
 ����B LBSPUJ > Σ� LBSPŜJ
+,2 t ZBEė > ν β� TBEė $ ����C UBULŜBŊėU > $ ν� UBULŜBŊBN β ����D ZPHJOBŔ > $ β� ZPHJOėŇ ν
ZPHĨOėŇ 7 t LėZBTJEEIBTZB > $ β� LėZBTJEEIJŇ DB ν ����E KėOĨZėM > $ " KėOJZėM #ed.2 KėUJZZėM
7� ZėUJ UBM  β KėUJ UBM  +1 ZėUJ TBM  ,1 t EISVWBN > Σ EIŌWBN 7 ��� DPM� JUJ LėZBTJEEIJMBLŜBŊBN >
$S #ed".2 	OPU USBOTNJUUFE
 7 JUJ LėZBTJEEIBMBLŜBŊBN $T  �JUJ LėZBTJEEIJWJWFLBŔ $US� LėZBTJE�
EIJWJWFLBŔβ LėZBTJEIJWJLB ,1 JUZ BNŌUBTJEEIBV LėZBTJEEIJWJWFLBŔ ,3 ����B  WZĲIė  >Σ  WZVIė 
$ ����C  QVSB  > $ β 	DPOUSB NFUSVN
  QĲSBŔ  ,3�  LėZB  ν t  QSBWFĸBOBN > ν +,1,2�  QSBWFĸBLBN
$ ,3,4 ����D ĨLŜBŊBŇ >Σ JLŜBŊBŇ $ ����E UBU TJEEIB  > FN� 	DPOUSB NFUSVN
� UBU TJEEIBŇ $S

pc
UBU UBU TJEEIBŇ $S

ac$T � UBD DJUUBŇ ν� TJEEIJT UBE β t  WėZV  > $ β�  TJEEIB  #ed.27  TJEEIJ  "
���� BEEFE BûFS UIJT� LėZBCėIZBTJEEIJWJWFLBŔ β LėZBWėLZBTJEEIJWJWFLBŔ ,3

���� DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��� DJUUėOBOEBŇ UBUP KJUWė TBIBKėOBOEBTBNCIBWBŔ ] EPŜBNŌ�
UZVKBSėEVŔLIBLŜVEIėOJESėWJWBSKJUBŔ ]] t "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��� QBSBNėOBOEBSPDJUWėU
TBIBKėOBOEBTBNCIBWBŔ ] EPŜBEVŔLIBKBSėNŌUZVLŜVEIėOJESėWJWBSKJUBŔ ]] ���� RVPUFE XJUI SFGFSFODF
	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v� -BIPSF ��r
� ZBEė TBNėEIJTBŇQBOOBŇ TBIBKė�
OBOEBTBŇCIŌUBN ] DJUUBN FUBU UBEė TJEEIBŇ TBSWBEVŔLIBCIBZėQBIBN ]] ����RVPUFE XJUI SFGFSFODF
	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��v���r� -BIPSF ��r
� ZBU LBSPUJ ZBEė ZPHĨ TBSWBŇ
CIBWBUJ 	CIĤWBUJ 	 
 #PNCBZ
 UBULŜBŊėU 	DB LŏBĸĤU -BIPSF
 ] ZPHJOBŔ TJEEIBLėZBTZB KėOĨZėM MBLŜBŊBŇ
EISVWBN ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF
��r
� LėZBWZĲIėEJLBŇ 	LĤZF ZēIĤEJLBı #PNCBZ LĤZF WZēIĤEJLBı -BIPSF
 ZBD DB QBSBQVSB	¡QēSWB¡ #PN�
CBZ
QSBWFĸBOBN ] ĨLŜBŊBŇ ĸSBWBŊBŇ EĲSėU UBU TJEEIBŇ 	TJEEIB¡ #PNCBZ -BIPSF
 WėZVMBLŜBŊBN ]]
����E  MB<+2 ��v>LŜBŊBŇ ����D <$ ��r> ĨLŜBŊBŇ ����E 	XJUIJO WBSJBOU
  TJ<,1 ��r>EEIJ 



�� �� +øWBONVLUJMBLĥBŀBWJWFLBĮ

ÆÃ�ÉΤȰ ǆŅ¦Ȥ¿ԧ ÆÃ�ÉȤ¹ȤÃ¼Ȩ¸¦¾ |l
ÁÈ´Ȱ ǆÆύǆ«ԧ ÉȤµӜȰ ÉȤ¹ÄȤǆÁǆ½Ȫ mpwpm
† �ǆµ ¦Ȥ¿ÃȤǆɥȤ¹ȤȰ ¦μµȭ ǆÆǆύÁÈ´¾ |† l
¹Ȥ¹ȤŊ¦ȤÀµȨ ¿Ȥǆ¹ ÆÃȤ �ǆ´ ¦ǆ¶µȤǆ¹ « l
µǋµȥ¿Ȥ¿Ȥ¾ÃԚȤ¿ȤȰ µȤǆ¹ ǆ«Ȥǆ¹ ¿Ȩǆ¨¹Ȥ¾ |mpwqm
¼ȤԵÉȤ¹Ŋ´ȤÄȭ¹ ¾ϩ¾ȤϩȤ¹¿Ȩ¨µȪ l
ÉȤ¹ºǆÀ«¿Ȩ ¿ԥȤԥȤΙǆÀ«¿Ȩ ¾µȪ mpwrm

�ǆµ µǋµȥ¿ȤÃԚȤǆÃÃȭ¦Ȫm

<��� KøWBONVLUJMBLĥBŀBWJWFLBĮ>

ȚŇĸُВ µ·Ȥ ǆ½ΑȤ ºÃ¹Ȫ ÆÃ�ºȥ±¨Ȫ l
Ŋ½ȤԪÀ¾¿Ȱ ǆ«Ȱ ǆÃºȤ¦È´½ǉǆÅµ¾ |mqnom
�¦Ȥ¦ȤÀȰ µ·Ȥ ǆ«Ȱ ̕Ȩǆµ¾ �¿ǆÃÁÈ´¾ |l
µ·Ȥ ȓǆ½ÄѾӡ ǆÆύȤÁ¿ȭ ŊȤ¿µȭ mqnpm

����B  KÖBUWBŇ > Σ  KÖėUWBŇ $  KÖBTUIė 7 t  LėZBTZB > $�  LėMBTUIBŇ ν  LėMB	 
 "�  LėSZBTZB β�
� LėMBTZB $US ����C  CPEIBLBN > $ ν�  CPEIBOBN β  CPEIBOB ,1 ����D TJEEIBDJUUBTZB > $� TJE�
EIJTJEEIBTZB ν TJEEIJTJEEIJTZB 7� TJEEIJWJUUBTZB + TJEEIJDJUUBTZB , ����E KÖėUBWZBŇ >Σ KÖėUBWZB
,1 t  ĸėMJCIJŔ > $ β�  ĸėMJOė ν  ĸėMJ � � " ����BC JUJ LėZBWėLDJUUėOėŇ LBUIZBUF TJEEIJMBLŜBŊBN >
$ 	VON�
� JUJ LėZBWėLDJUUBMBLŜBŊBN #ed JUJ LėZBWėLDJUUBTJEEIJMBLŜBŊBN ".2 LėZBWėLDJUUBTJEEIJ�
MBLŜBŊBN 7� JUJ LėZBWėLWJKÖėOBTJEEIJŔ β JUZ BNŌUBTJEEIBV LėZBWėLWJKÖėOBTJEEIJWJWFLBŔ ,3 ����E
LBUIJUėOJ > Σ LBUIJEėOJ $T  LJUIJUėOJ ,4

ac ����F BWBTUIėZėŇ > Σ BWBTUIėZBŇ $T ����G UėOJ >
$ ν ,� KėUJ  + t�DJIOėOJ > Σ DJ � OJ ,1 ����B CėIZB  > Σ� WėLZB  ,3 t  QSBŊėĸFOB > $�  QSBLėĸFOB
ν�  QSBŊėNFOB β  QSBNėŊFOB +2 ����D KÖėOBQBSJDBZP > $ ,3,4 	DPOUSB NFUSVN
� KÖėOBTZB QSBDBZP
ν� KÖėOBŇ QBSJDBZP +,1,2 t ZBTNėU > Σ TNė ,1 ��� DPM� JUJ UŌUĨZėWBTUIėWJWFLBŔ > $ β JUZ BNŌ�
UBTJEEIBV UŌUĨZėWBTUIėWJWFLBŔ ,3� JUJ UŌUĨZBQSBDBZėWBTUIėWJWFLBŔ ν JUJ UŌUĨZėQSBDBZėWBTUIėWJWFLBŔ "
USJUJZZBQSBDBZėWBTUIėWJWFLBŔ 7 ���� 7 QSBFNJUUJU ĸSĨĸBSBWBŊBHVSBWF OBNBŔ ����B UBEė > $� UBUP
#ed".2 β UF UP 7 ����C QBWBOBŔ TBSWBQĨŘIBHBŔ > $� TBUUWBQĨŘIBHBUP �OJMBŔ ν� WėZVŔ TBSWBHVŊėO�
WJUBŔ β WėZVŔ TBSWBHVŊėOWJUėŔ +1 WėZVŇ TBSWBHVŊėOWJUBŔ ,3 ����D QSBCIėTWBSB  >Σ QSBCIBTWBSB 
$S

ac t  NBZBŇ > $ ν�  NBZBJ +1,  NBZBJĸ +2 ����E WJQėLB  > $S
pc$T " β WJQBLB  $S

ac WJQėLė 
#ed.2 WJQėEB  7 t  LŜBŊB  > Σ  LŜBŊBLŜBŊB  7 t  CIĲŜJUBN > $ ν  WŌŜBUV 	 
 .2�  SĲQJŊBN +
 CIĲQJUB ,1  SĲQJUBN ,2,3,4 ����B DJUUBŇ > $ β� TBSWBŇ ν ����C  NBZB  > $ ν +,3

ac�  NBZBŇ
,1,2,3

pc,4 t  WJMBLŜBŊBN > $ +,3
ac 7�  TVMBLŜBŊBN #ed".2� WJMBLŜBŊBN ,1,2,3

pc,4 ����D
 ĸBCEBĸ DB > $ β  ĸBCEBTZB ,4

ac�  OėEFOB ν ����E TJEEIėMBZF QSBKėZBUF > $ β� TJEEIėMBZBN BWėQ�
OVZėU ν
����BC DG� "NBSBVHIBQSBCPEIB 	-POH 3FEBDUJPO
 ��BC� SVESBHSBOUIJŇ UBUP CIJUUWė TBUUWBQĨŘIBHBUP �OJMBŔ ]
t "NBSBVHIBQSBCPEIB 	4IPSU 3FEBDUJPO
 ��BC� SVESBHSBOUIJŇ UBUP CIJUUWė TBSWBQĨŘIBHBUP �OJMBŔ ]
����D MB<,2 ��v>LŜBŊBŇ ����E <,4 ��v> OėOė  ����DE BWBTUIėZėŇ <,3 ��B> UėOJ ����E ZPHJ<+1
��v>OėN ����C  EIZėOB<" ��>ZPHBUBŔ ��� DPM� 	XJUIJO WBSJBOU
  QSBDB<.2 ��r>Zė  ����B <$ ��v>
SVESB  ����B <#ed Q� ���> SVESB 
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Ņ¿Ȥ´ȤȰ « ¿·Ȥ ǆÆǆύȪ ԧȤ;Ȥ¿ÃȤ¿ Ǉ« ȭµÆȤ¾ |l
¾ÇȤǆÆǆύԒ·Ȥ É ȭ¿Ȥ ȥÃвǇǆɫ»ÁŊ·Ȥ mqnqm
�˵ȤÆ¾Ȥǆ¸ÆȰºХȨ ¿Ȩ¨ȥКȨ yǆº µ·Ȥ ½Ãȭµ |l
µ·Ȥ ¾ÇȤÆ¾Ȥǆ¸ӡ º Ǉü¿өȨ¦Ȩ Ãǋ¦Ȩ·ÀȪ mqnrm
µ·Ȥ¹Д¾¿Ȩ ¿Ȩ¨ȥ ÆÃ �ÉȪ Æ¾·Ä�¹Ȫ l
Æ ÃЙȪ ÆÃ�½ǉµȤ¹ȤȰ º ǉ̕ ӡ ȮÃ ǆŅÁȨ¦µȪ mqnsm
�ӜȤÇµ¨ǆµْ¹Ο¾ӜȤÇµ ȭÈ´ŔǇǆµȪ l
�ӜȤÇµȤ¹ДÆȰ·ȨÇȨ yӜȤÇµÉȤ¹ÆȰ½ǋµȪ mqntm
ÆÃȶӫ¿ �̈ Ǉ́ Ȩº ȭµȨ y¹ϿÉȤ¹ȤŔ¿Ȩ ǆÃ½ ǇȪ l
¾ÇȤǆÆϐǆйµȨ ¿Ȩ¨ȥ ÆÃ �ǆÆύȭȪ Æ¾ȤŔ¿Ȫ mqnum

����B USBZėŊėŇ >Σ USBZBŊėŇ $T t DB > $ β� UV ν t�TJEEIJŔ > $S " β TJEEIBŔ $T  TJEEIJ #ed.27
����C TZėU LėZBWėZVDFUBTėN > DPOK� 	DPOUSB NFUSVN
� LėZBWėLDJUUBTBŇ CIBWFU $� LėZBWėLDFUBTP CIBWFU
ν LėZBWėLWFUBTėŇ CIBWFU 	 
 " LėZBWėLDFUBTP CIBWėU 7� LėZBWėLDJUUBTBŇCIBWėU β ����D KÖFZė > $
" β� KÖFZP #ed.27 ����E KĨWBONVLUJQIBMB  > Σ KĨWBONVLUBŔ QIBMB  7 ����B JDDIė  > Σ JDDIB 
$T t  TBNėEIJ  > Σ  TBNėEIJTBNėEIJ  +2ac t  TBŇQBOOP > $ ν�  TBŇQBOOF β ����C ZPHĨOESP >
Σ ZPHJOESP ,3 t UBEė > β 7 USBEė $� ZBEė #ed".2 ����E  ĸMPLP > #ed".2 β�  ĸMP $S   ĸMPLB 
$T   ĸPLP 7 t WŌLPEBSBŔ > Σ WŌLPEBSB + ����B ZPHĨ > Σ HĨ ,3

ac ����C TBSWBKÖBŔ > Σ TBSWBKÖB 
,3 t TBNBEBSĸBOBŔ > FN�� TBEBSĸBOBŔ $S  TBNBEBĸBOBŔ $T � TBSWBEė ĸBOBJŔ ν� TBSWBEBSĸJOBŔ β TBS�
WBEBSĸBOBŔ +2pc,3

pc ����D TB WBOEZBŔ >Σ TBSWBKÖB 7 ����EQĲKZBĸ DBJWB > $� QĲKZP �TBV DB ν� ZVLUėĸ
DBJWB β ����B  HBUJS > #ed".2  HBUJO $  HBUBO 7�  NBUJS +2pc,3,4

pc  NBCIJS +1+2ac,1,2,4
ac

����C BWZėIBUFLŜBŊB  > $S
pc β BWZėUFLŜBŊB  $S

ac BWZėIJUFLŜBŊB  $T � BWZėIBUBNBUJ  ν ����D
BWZėIBUė  > Σ 	DPOUSB NFUSVN
� WZėIBUė  ,3

pc t  ėOBOEBTBŇEPIP > $ β  ėOBOEBTBŇEFIė 	 
 ,3
pc

 ėOBOEBTBŇEPIė 	 
 ,3
ac�  ėOBOEBEFIP #ed  ėNBOEBEFIP ".27 ����E �WZėIBUB  > #ed".2

�WZėIBUė  7� BWZėIBUB  $ β BŇWZėIBUB  	 
 ,3
pc BWZėUB �,3

ac t  TBŇCIŌUBŔ > FN��  TBŇWŌUBŔ $�
 TBŇCIBWBŔ ν β ����B  PQFUP > $ β  PQFUBŔ #ed  PQFUBT ".2  PQFUB�T 7 ����C �OBOUB  > β
BOBOUB $� UBUP ν t  KÖėOėĸSBZP > $,3,4 KÖėOėĸSBZP #ed"7  KÖėOBĸSBZP.2 +,1,2 t WJCIVŔ > $#ed�
WJEVŔβ "7 WJCVŔ 	 
.2 ����DNBIė  >Σ NBNBIė  ,4

ac t  TJEEIZBOWJUP > +2pc�  TJEEIėOWJUP $S

,3,4  TJEEIZėOWJUP $T �  TJEEIJZBUP #ed  TJEEIJZVUP ".27�  TJEEIėOWJUė +1+2ac,1,2 ����E
 TJEEIFŔ > $�  TJEEIJ  #ed".2 β ����E o �BC PN� 7 	FZF�TLJQ

���� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���
� KĨWBONVLUJT UBEė KÖFZė TBSWėC�
IĨŜŘBQIBMBQSBEė ]] 	#PNCBZ ��r� -BIPSF ��r
 USBZėŊėŇ DB ZBEė TJEEIJŔ TZėU LėZBWėZVDFUBTėN ]
NBIėTJEEIJT UBEė KÖFZė KĨWBONVLUJQIBMBQSBEė ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBD�
JOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� TWFDDIėTBNėEIJTBŇQBOOP ZPHĨOESP IJ CIBWFU UBEė ]
UBEė NBIėTBNėEIJĸ DB EIBSNBNFHIBTBNėIWBZBŔ ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :P�
HBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� UBEėOBOEBNBZP ZPHĨ TBSWBKÖBŔ TBSWBEBSĸBOBŔ ]
TB QĲKZB 	TBıQēKZBT -BIPSF
 USJŜV MPLFŜW BWZėIBUėKÖBĸ DB TBSWBEė ]] 	TFDPOE MJOF PNJUUFE JO #PNCBZ

���� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r PNJUUFE� -BIPSF ��r
�
BWZėIBUBHBUJŔ QSėKÖP WZėIBUėOBOEB	�WZĤIBUĤOBOEB¡ -BIPSF
TBŇCIŌUBŔ ]] ���� RVPUFE XJUI SFGFSFODF
	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r PNJUUFE� -BIPSF ��r
� TBSWBJĸWBSZBHVŊPQFUBŔ TBS�
WBTJEEIJTBNBOWJUBŔ ]
����D <,1 ��v> UBEė ����D UBEė <+2 ��r> NBIė  ����D WBOEZBŔ <$ ��r> TBSWB  ����C  ĸSV<,4 ��r>UJŔ



�� �� +øWBONVLUJMBLĥBŀBWJWFLBĮ

¹ ·ÇΟǆʡµӡȤÆȩ ¹ ¾̊ǆµ ÁȤ·ǆº l
�ÃϩȪ ÆÃ�ÁȨ¦Ȥ¹ȤȰ ¿Ȩ¨ȥКȨ ¨ Ǉ́ ÃْµȪ mqnvm
µԥȤΨÃ�¾¿Ȩ ¿Ȩ¨ȥ ÆÃ �½ǉµ¾¿Ȩ yǆº ÆȪ l
ÆÃ�ÉȤ¹ȤŔ¿Ȩ ǆ¹ΟȰ ÆÃ �ÁȨ¦ŊºǉǆµȪ mqnwm
ÆȰµ ǇӴԒȤÀ¿ ȭӑȨ¦Ȥ¹ |ĶǇύȪ ǆÆǆύǆÃ¹ȤÄ¦Ȫ l
ÉȤ¹ǆÆύȨ ǆÇ ¿Ȩ¨ȥКȨ ·ȭÃȤ¹ȤȰ Ã Ȯ ½¿Ȱ¦ÀȪ mqnonm
ō¾рȤȰÆȤǆÀ¦Ȱ «ĶȰ ½ ǇÃ¹Ņ¿º̥À¾ |l
µǆϗΑȤ ÇȭÁ¿Ȥ ¿Ȩ¨ȥ ¿ȤΟȤ¹Д¾¿Ȩ ǆÃ½ ǇȪ mqnoom
�ÃȰ ÃÅ �ÆÇŖȤǆ´ ÁÈȤǆ´ « ÄµȤǆ¹ « l
ºÃ �µȤĸ ȭ ¨ ǇÇȤ¿ȤȰ « Ķȥ²ǆϿ ǆÆύ¿Ȩǆ¨¹Ȫ mqnopm
ǆÃÀɫȤ ¼ȤԵǆÃÉȤ¹ ȭ ÀɫȤȪ Æ¾Ȥǆ¸¾ϩµȪ l
ǆµӺǆϿ ǆÃ¹ ȭԚȤ¹ ȭ ¿Ȩǆ¨¹Ȩ ÉȤ¹«È ǇÅȪ mqnoqm

����B EBIBUZ BHOJUBĸ > $ β� EBIZBUF �HOJ OB #ed EBIZBUF �HOJOė ".2 ����C OB NBKKBUJ > $ ".2 β�
OJNBKKBUJ #ed t KBMėE BQJ > $ +2pc,3,4� KBMėĸBZF #ed".2� EBMėE BQJ +1+2ac,1,2 ����D BWBEIZBŔ > $
#ed.2 β BWBEEIZB " ����E  WBSKJUBŔ > $ #ed".2 β  WBKJUBŔ ,1 ����B UBTNėU TBSWB  > $β UBTNė
TBSWB  ,4� TBSWBEFWB  #ed".2 t� NBZP ZPHĨ > $ #ed.2 β  NBZPHĨ  " ����C  CIĲUB  > $ β�  EFWB 
ν t �QJ TBŔ > #ed".2 β �QJ DB TBŔ +1ac QJ DB +2 �J �Ŕ ,1� IJ TBŔ 7� �QJ TBŇ $ ����D  KÖėOėĸSBZP >
Σ  KÖėOBĸSBZP 	 
 .2 ����E  MPLBQSB  > $ +2,3,4

ac�  MPLBJLB  ν�  MPLBŔ QSB  +1,2,4
pc  MPLBŇ

QSB  ,1 t� QĲKJUBŔ > Σ  QĲKĨUBŔ ,3
ac �����B TBŇUVŜŘBT UėSBZFM > $ ,3,4� TBŇUVŜŘėT UėSBZFO #ed

TBŇUVŜŘBT UėSBZFO "7 TBŇUVŜŘėT UėSBZF .2� TBŇUVŜŘB LėSBZFM +1+2ac,1,2 TBŇUVŜŘBŔ LėSBZFM +2pc
t MPLėO > $ β� OJUZBŇ ν �����C LSVEEIBŔ > Σ LSVEEIB  #ed t TJEEIJ  > $� TŌŜŘJ  #ed".2 β
TBSWB  7 t  WJOėĸBLBŔ > $ β�  WJOėĸBOBŔ ν �����E EFWėOėŇ WBJ > $T  EFWėOė WBJ $S � EFWBUėOėŇ ν
EFWėUėOėŇ DB 	 
 " 	VON�
� EFWėOėŇ DBβ t�CIBZBŇ  >Σ NBZBŇ  +2ac �����BCISBNBO TėŇTėSJLBŇ >
TU�� CISBNBŇ TėŇTėSJLBŇ $S  CISBNBŇ TėTėSJLBŇ $T � CISBNBUZėŇ TėŇTėSJLBDBLSBŇ #ed 	VON�

CISBNBU TėŇTėSJLBŇ " CISBNBUZėŇ TėSJLB  .2 CISĲNBU TėŇTėSJLBO 7� CISBNBU TBŇTėSBLBŇ β
CISBNFU TBŇTėSBLBŇ ,3 �����D UBE > Σ E ,2

ac �����E ZėUZ ė  > $ ν � SZBEFWBNBZP �QJ TBŔ ]]
	TFF �C
 ZėUZ ė  .2 EIBOUZ 7� TBUZė  β t  ėOBOEB  > Σ  ėOEBOEB  $S t  NBZP > $ β�  NBZBŇ ν t
WJCIVŔ > $ ν� WJEVŔβ WJ � �,1 �����C MBLŜėŊJ >Σ MBLŜBŊJ $T t DB ĸBUėOJ > $ #ed".2 β WJWJEIėOJ
+1 7 �����D HVIėZėŇ DB > $ ν +2� HVIėZė WB +1,1,2 HVIė ZėWBU ,3,4 �����E LSĨłBOUJ > $ β�
LSĨłBOUF #ed" LSĨłBUF .27 �����B WJSBLUė > Σ WBSBLUė $T t  WJKÖėOF > $ β�  KÖėOFŜV #ed".2
 WJKÖėOFŜV 7 �����C TBNėEIJ  >Σ TBNBEIJ  ,3

ac �����D WJKBOF >Σ WJOF ,3
ac� WJKBZP + �����E

 DBLŜVŜBŔ >Σ  DBLŜVTBŔ $�  DBLŜVŜė +2
����DE RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� BWBE�
IZBŔ TBSWBCIĲUėOėŇ ZPHĨOESP 	ZPHJOESP #PNCBZ
 EPŜBWBSKJUBŔ ]] ����BC RVPUFE XJUI SFGFSFODF 	TFF
����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� UBTNėU TBSWBNBZP ZPHĨ TBSWBCIĲUBNBZP
IJ TBŔ ]] ����� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF
��r
� TBŇUVŜŘBT UėSBZFM MPLėU 	MPLĤO #PNCBZ -BIPSF
 LSVEEIBŔ 	LŊEEIBĴ #PNCBZ
 TBSWBWJOėĸBLBŔ ]
KÖėUBTJEEIJS ZBEė ZPHĨ UBEė OBJWB CIBZBŇLBSBŔ ]] ����� RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBD�
JOUĤNBĸJ 	&E� Q� ���� #PNCBZ ��r� -BIPSF ��r
� FWBŇ WBSŜBTBIBTSėŊJ MBLŜėŊJ DB ĸBUėOJ DB ] QBSWBUėHSF
HVIėWėTBN ėOBOEėŔ 	HVIĤWĤTBĴ TĤOBOEBĴ #PNCBZ -BIPSF
 TJEEIBZPHJOBŔ ]]
����B BHOJ<,2 ��r>UBĸ ����B  NB<.2 ��v>ZP ����C TBSWB<,3 ��C>CIĲUB  ����D <" ��> TBSWB  ����E
 QSBQĲ<$ ��v>KJUBŔ �����C MB<+1 ��r>LŜėŊJ �����B <,1 ��r> �����E KÖėOB<+2 ��v>DBLŜVŜBŔ
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�ÃȰ½ǉµȤӡ ǆµӺǆϿ ȕČ¿Ͽȭ ¦Ȥ¿ �ÄȤǆÁ¹Ȫ l
ȥÃвǇɫȤӡ µȭ É ȭ¿Ȥ ¿ ȭ ǆÆύȤ ǆ¹țǆº´Ȫ mqnorm

�ǆµ ȥÃвǇǆɫÁÈ´ǆÃÃȭ¦Ȫm

<��� NBIďNVESďWJWFLBĮ>

ǆ¹ԂХȤ ¿Ȩǆ¨¹ӡȤŅ ÄȭÅȤÃԚȤԪÃǆԚµȤȪ l
ǆ¹ԂХ �ǆµ µ ȭ¹ȤԧȤ ¹Ȥ¾ȤʞȤµȰ ¨Ώ¿ȭ mqoom
ǆ¹ԂХȨ y¿Ȱ ¿·Ȥ ¿Ȩ¨ȥ ŌԳϡȤÀȭ́ ǆ¹ȪÆǋµȪ l
µ·Ȥ Ãȥ´Ȥϫǆ¹ԒŅ ÃȤ¿ ǇȪ ÄѾȤ¿µȭ ¦Á¾ |mqopm
¾ÇȤ¾ ǇŇȤǆ·½ ȭ· ȭ¹ ¾ÇȤ¾ ǇŇȤ « ¿Ȩǆ¨¹Ȥ¾ |l
ÆȰºϞµȭ µ·ȤÃČ¿¾ÆȰʞȰ ¿Ȩ¨ÁÈ´¾ |mqoqm

�ǆµ ¾ÇȤ¾ ǇŇȤǆÃÃȭ¦Ȫm

<��� BTJEEIBLďZBMBLĥBŀBWJWFLBĮ>

�����B FWBŇCIĲUėĸ > Σ FWBŇCIĲUėŇĸ +2 �����C EŌĸZBOUF > $ ν +2pc,3 EŌĸZBUF +1+2ac,1,2,4 t
LėSZBĸėMJOBŔ > $β� KÖėOBĸėMJCIJŔ ν �����D KÖFZė > $� KÖFZėŔ ν KÖFZėŔT 7� KÖFZėTβ �����E ZF TJEEIė
KJOB  > $� TJEEIėĸ DėTJEEIB  #ed".2 TJEEIėŔ TJEEIB  7� UF TJEEIėŔ ĸJWB  β UF TJEEIėŔ ĸJ  ,3

ac

t� SĲQJŊBŔ >Σ  SVQJŊBŔ$ ��� DPM� JUJ KĨWBONVLUBMBLŜBŊBWJWFLBŔ > DPOK�� KĨWBONVLUJMBLŜBŊBWJWFLBŔ$�
JUJ KĨWBONVLUJMBLŜBŊBN #ed".2 KĨWBONVLUJMBLŜBŊBN 7� KĨWBONVLUJMBLŜBŊBWJWFLBŔ β JUZ BNŌUBTJE�
EIBV KĨWBONVLUJMBLŜBŊBWJWFLBŔ ,3 ����B OJŜQBOOė > Σ OJŜQBOOB  7 t ZPHJOBĸ > Σ ZPHJOėĸ $S t
DėUSB >Σ DBUSB $T ����C  ėWBTUIėTW BWBTUIJUėŔ > $ β�  ėWBTUIėWZBWBTUIJUėŔ ν  BWBTUIėQZ BWBTUIJUėŔ
#ed  ėWBTUIėWZBWBTUIJUJŔ .2 ����D OJŜQBOOB JUJ UFOėTZė > FN�� OJŜQBOOB JUJ UFOėTZB $� OJŜQBOOė JUJ UF
OBTZVŔ #ed OJŜQBOOė JUJ UFOB TZVS ".2 OJŜQBOOė UFOB TZVS 7� OJŜQBOOė QBUJUF UBTZėE + OJŔQBOOė JUJ
UFOB TZėE , ����E OėNėLIZėUBŇ > $S  NėNėLIZėUBŇ $T � OėNBKėUė ν OPNBKėUė 7� ėLIZėOBŇ DB β
t�KBHBUUSBZF >Σ KBHBUSBZF " ,1,3 ����DE BûFS UIJTβ BEET� JUJ OJŜQBOOBWJWFLBŔ ����BOJŜQBOOP >Σ
OJŜQBOP #ed t �ZBŇ ZBEė > $ β� �UIB ZBEė #ed" �UIB ZB EB UIė 	 
 .2 �UIB ZBUIė 7 ����C  EWėSFŊB >
Σ  EWBEWėSFŊB $S t OJŔTŌUBŔ > $S  OJŔTŌUB $T � OJĸDJUBN ν OJ � � .2� OJŔTŌUBN β OJTŌUBN +2ac
����D UBEė WĨŊėEIWBOJT UBUSB > $S ,3,4 UBEė WBŊĨEIWBOJT UBUSB $T � WĨŊFWB NBEIZBNėWėEZBJS #ed"
� ŊFWB NBEIZBNėWėEZBJS .2 WĨSFŊB NBEIZBNėTėEZBJ 7� UBUIė WĨŊ� � OJT ,1 UBUIė WĨŊėEIWBOJT
UBUSB +,2 ����E WėZVŔ > Σ WėZV +1+2ac t ĸBCEėZBUF > $ β 7 ĸBCEBZBUF ,3

pc#ed".2 t LBMBN > β
#ed" LBMė � .2 LBMėN 7� QIBMBN $S

pc$T  QIBMBŇ MB $S
ac ����DE BûFS UIJT #ed".2 BEET� JUJ

OJŜQBOOėWBTUIėWJWFLBŔ ]] t 7 BEET� OJŜQBOOėWėTUIėWJWFLBŔ ����B  ėEJCIFEFOB > FN��  ėCIJCIFEFOB $
,�  ėWJCIFEFOB ν�  ėEIJCIFEFOB + ����C  NVESė > $ β�  TJEEIJĸ ν t ZPHJOėN >Σ� ZPHJOĨ $ ����D
TBŇQBEZBUF > Σ TBŇQBEŌUBJ $ t UBEėWBĸZBN > β UBEėWBĸZB +1,1,2,4 UBEBWBĸZBN $� TBEė TBSWBN
ν TBE � � � .2 ����E BTBŇLIZBŇ > $ ν� TBTėŇLIZBŇ β TBTBŇLIZėŇ ,4

pc TBTBŇLIZBŇ ,4
ac

��� DPM� JUJ NBIėNVESėWJWFLBŔ > $� JUJ NBIėNVESėTJEEIJWJWFLBŔ ν NBIėNVESBTJEEIJWJWFLBŔ 7� JUJ
NVESėWJWFLBŔ β JUZ BNŌUBTJEEIBV NVESėWJWFLBŔ ,3 JUJ NBIėNVESėWJWFLBŔ ]] ]] ,4

�����C Lė<$ ��r>SZB  �����D KÖF<,4 ��v>Zė ����B <#ed Q� ���> OJŜQBOOP ����B <.2 ��r> OJŜQBOOP
��� DPM�NBIė<" ��>NVESė  ��� DPM� <,2 ��v> ]] ]] JUJ ��� DPM� ]] <,3 ��B> JUJ



��� �� "TJEEIBWďZVMBLĥBŀBWJWFLBĮ

¹ȤжȪ ºВȤ ǆϡµȥ¿Ȩ yǆԒ ¾ Ǉɫ¿ȭ ¿Ȩǆ¨¹Ȩ ½ ǇǆÃ l
ȥÃвǇُɫ ¨µȨ ¿Ȩ¨ȥ ¾ÇȤ¾ Ǉǆɫº·Ȱ œ ȭµ |mqpom
¹ ¾ Ǉǆɫ¾ǋ �µ¦Ȥ¿ԧ ǆÃ¾Ȥ¨ �ºǆµµԧ « l
Ŋ¦ǋ ُµ ¦¾ �µȨ ȕӹȤ ¾À´Ȱ Ŋ¦ǋ µ ȭ̈ Ǉ�́ Ȫ mqppm
µȤÃϕ ǇύȨ yѥǆÆύȨ yÆȩ ¹ÀȪ ÆȤȰÆȤǆÀ¦Ȩ ¾µȪ l
¿ȤÃϊÃǆµ ¼ȥ ȭКȨ ·ȭÇµȨ ŌԳțº¦Ȫ mqpqm
�ǆÆύȰ µǆϡȤ¹ȥ¿Ȥϡº ǇÀŌԳ«ȤǆÀ´Ȥ¾ |l
ÀȤ¾À´ÆȰ¦ȥ´~ ÆÃ �ɿȭÄÆ¾ȤŔ¿¾ |mqprm

�ΟǆÆύ¦Ȥ¿ÁÈ´ǆÃÃȭ¦Ȫm

<��� BTJEEIBWďZVMBLĥBŀBWJWFLBĮ>

����B OėOZBŔ > Σ OėOZB  #ed +2ac t��TUJ > Σ BTUJ $ ����CNVLUBZF > Σ NBLUBZP $T t ZPHJOP > $�
ZPHJOėŇ ν β ����D  NVLUJŇ > $�  NVLUJ  ν β ����E  NVLUJ  > Σ  NVLUJŇ +2ac ����B OB >
Σ � .2 t NVLUJS > Σ NVLUJN .2 NVLUJŇ ,3 t NŌUB  > $S  NŌUJ  $T � β ν BNŌUB  .2 ����C
DB > Σ PN� ,4 ����D QSBLŌUJŇ > $ #ed".2� QSBLŌUJŔ 7 β t LBSNBUP > Σ� �LėNBUP $US ����E
NBSBŊBŇ > Σ� NBSBŊB  $ t QSBLŌUFS > #ed" β QSBLŌUF ,1�  QSBLŌUFS $� QSėLŌUBJS .2

pc7 QSBLŌUBJS
.2

ac t HVŊBŔ > $� HVŊBJŔ ν� HVŊBNβ ����B UėWBE CVEEIP > $,4� UėWBE CBEEIP #ed" ���EEIP
.2� UėWB	 
EEIP +1+2ac UėWBU TJEEIP +2pc UėWB EEIP ,1 UėWB	 
EEIP ,2 UėWBE CBEEIP�CVEEIP 	 

,3 t �QZ BTJEEIP > $T β �QZ BTJEEIBV$S � �TZB TJEEIP ν �TZB TJOEIP 7 ����COBSBŔ >Σ OBSB ,4

ac t
TėŇTėSJLP > $ +2pc� TBŇTėSJŊP ν� TBŇTėSJLP +1+2ac,1,2,4 TBŇTėSBLP,3 ����DESBWBUJ > $,3,4

pc�
CIBWBUJ ν� SBNBUJ +,1,2 CISBNBUJ ,4

ac t CĨKFOESP > $ β� ZPHĨOESP ν ����E  SĲQBLBŔ > $ #ed7
 SĲQBUBŔ "  SĲQBEIŌLBŔ 	 
 .2�  SĲQBEIŌL β ���� LėNBLSPEIėEJEPŜBJĸ DB WZėEIJCIJS KBSBZėLV�
MBN 	 LSĲMBN 	 
 .2
 ν ����B BTJEEIBŇ > $� BTJEEIJT β t WJKėOĨZėE > +2pc,3 WĨKBOĨZėE $ WJKėOĨZė
+1+2ac,1,2,4 ����C WBQVS > FN�� WėZVS $ β ėZVS +2pc t  DėSJŊėN > $S   DėSJOBN $T �  DėSJŊBŔ
β ����D KBSė  > $ β KBS� ,1 ��� DPM� JUZ BTJEEIBLėZBMBLŜBŊBWJWFLBŔ > DPOK�� BTJEEIBLėZBMBMBLŜBŊB�
WJWFLBŔ $S  BTJEEIBLėZBMBLŜBŊBWJWFLBŔ $T � 	OPU USBOTNJUUFE
 ν� JUJ LėZBMBLŜBŊBWJWFLBŔ β JUZ BNŌ 
TJ  LėZBMBLŜBŊBWJWFLBŔ ,3

����DE RVPUFE XJUI SFGFSFODF 	TFF ����DE
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��r
� KĨWBO�
NVLUJHBUP ZPHĨNBIėNVLUJQBEBŇ WSBKFU 	QSBKFU #PNCBZ
 ]] ����RVPUFEXJUI SFGFSFODF 	BNŊUBTJEEIBV

:PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� UėWBE CBEEIP 	CBEIZP #PNCBZ -BIPSF
 �QZ BTJE�
EIP �TBV OBSBŔ TėŇTBSJLP 	TĤıTĤSJLP #PNCBZ -BIPSF
 NBUBŔ ] ZėWBE CIBWBUJ 	ZĤWBE SBWBUJ #PNCBZ
-BIPSF
 SBTFOESP �TBV EFIBHP CSBINBSĲQBLBŔ ]] ���� RVPUFE XJUI SFGFSFODF 	VLUBN BNŊUBTJEEIBV
 +Z�
PUTOĤ 	&E� Q� ���
� UėWBE CBEEIP �QZ BTJEEIP �TBV OBSBŔ TėŇTėSJLP 	WBST� TBıTĤSJLF TĤıTĤSJLF TBıTĤSJLP

NBUBŔ 	WBS� NBOBĴ
 ] ZėWBE CIBWBUJ 	WBS� ZĤWBE SBWBUJ
 EFIBTUIP SBTFOESP CSBINBSĲQBLBŔ ]] ����
RVPUFE XJUI SFGFSFODF 	TFF ����
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� BTJEEIBŇ UBE WJ�
KėOĨZėU LėZBN BCSBINBDėSJŊėN ] KBSėNBSBŊBTBŇLĨSŊBŇ TBSWBLMFĸBTBNėĸSBZBŔ 	¡TBNĤħSBZBN #PNCBZ
-BIPSF
 ]] ���� RVPUFE XJUI SFGFSFODF 	TFF ����
 +ZPUTOĤ 	&E� Q� ���
� BTJEEIBŇ UBŇ WJKėOĨZėO OBSBN
	WBST� WJKĤOĕZĤU OB OBSB WJK×ĤOĕZĤU OB OBSB
 BCSBINBDėSJŊBN ] KBSėNBSBŊBTBŇLĨSŊBŇ 	WBS� ¡TBıLĕSĸĤı

TBSWBLMFĸBTBNėĸSBZBN ]]
����B <$ ��v> OėOZBŔ ����E  QB<,1 ��v>EBŇ ��� DPM�  MBLŜBŊB<,4 ��r>WJWFLBŔ
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¿ȤÃǆϡ¾Ȥ¨ �̈ Ȩ ÃȤ¿ Ǉْ ¹ӡÁȨ ¹ ȮÃ ¾ϩ¨Ȫ l
�ǆÆύȰ µȰ ǆÃȤ¹ȥ¿ȤϡȤ¿ ǇȰ ¦¾ �̈ Ǉ́ Ȥǆйµ¾ |mqqom
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<��� NBIďCIĉUBQBSJŀďNBWJWFLBĮ>

¿ȤÃǆ˳Ȱ «ÁψȭÇȭ ¼ȤԵÉȤ¹Æ¾Ȥ¦ǇÁ¾ |l
�ǆÆύȰ µǆϡȤ¹ȥ¿ȤǆХ¼ύȰ ¦¾ �À̊ Ǉǆ½Ȫ mqrom

�ΟǆÆύǆ«ÁÈ´¾ |m

�ϫ�ÀȭµȤ ¿·Ȥ ¿Ȩ¨ȥ ¨ǋÇȥµǆ«¾ȤȚµȪ l
����B ZėWBE > Σ ZBWBE $S

ac t WėZVS > Σ WėZV� .2 WėZV ,3 WėZV� 7 ����C OJĸDBMP > Σ �JĸDBMP
.2 � ĸDBMP 7 t OBJWB >Σ OBJ $T ����D BTJEEIBŇ >Σ BTJEEIėŇ $S t UBŇ > ν OOBŇ 	 
 7� UBE $S

β UBŇE $T t�WJKėOĨZėE > Σ WĨKBOĨZėU $T  PN� ,4 	FZF�TLJQ
 ����E o ����D PN� ,4 	FZF�TLJQ
 ����E
WėZVŇ LBSNBHVŊėOWJUBN > FN� WėZVLBSNBHBŊėOWJUBN $� WėZVŇ LBSNBHVŊėOWJUBŔ #ed" WėZVŇ LB�
NBNBHVŊėSJUBN 	 
 .2 LBSNBSBSBKVCIJŔ 	 
 ]] BTJEEIBDJUUBWJWFLBŔ ]] WėZVŇ LBSNBHVŊėOWJUBN 7�
WėZVŔ LBSNBHVŊėOWJUBN βoK4 WėZV LBSNBHVŊėOWJUBN +1 ��� DPM� JUZ BTJEEIBWėZVMBLŜBŊBWJWFLBŔ >
$� JUJ BTJEEIBWėZVWJWFLBŔ ν JUJ BTJEEIJWėZVWJWFLBŔ ]] "� JUJ TJEEIBWėZVWJWFLBŔ βoK4 JUJ NŌ  TJ 
TJEEIBWėZVWJWFLBŔ ,3 ����B ZėWBD DJUUBŇ > $S

pc$T  ZBWBD DJUUBŇ $S
ac� ν ZėDBDJUUBŇ 7� DJUUBŇ

ZėWBD βoK4 t DBMBE EFIF > FN� DBMBEFIF $� MBZBŇ EFIF ν MB � �O EFIF 7� DBSBŇ EFIF βoK4 ����C
CėIZBKÖėOBTBNėLVMBN > $� CėIZBKÖėOėWBMBNCBOBN ν� WėZVS KÖėOBTBNėHBNBN + WėZVKÖėOBTBNėS�
HBOBN ,1 WėZVS KÖėOBTBNėSHBOBN ,2 WėZVKÖėOBTBNėOBUė ,3 ����D BTJEEIBŇ > ΣoK4 QSBTJE�
EIBŇ7 BTJEEIB ,3� BTJEEIėO $S t UBE > $ βoK4� UBŇ ν OOBŇ 7 t WJKėOĨZėO >ΣoK4 WĨKBOĨZėU $S 
WJKėOJZZėU 7 ����EOJCBEEIBŇ >Σ PN�,4 OJCBEEIBEB 7 t  SBKKVCIJŔ >Σ  SBSKKVCIJŔ ,4  SB�KV�JŔ
7 ������ JUZ BTJEEIBDJUUBMBLŜBŊBN > DPOK�� BTJEEIBDJUUBMBLŜBŊBŔ $� JUJ BTJEEIBDJUUBWJWFLBŔ ]] BTJE�
EIBŇ UBŇ WJKėOĨZėU TBŇĸBZP CSBINBWėEJOėN ]] JUZ BTJEEIBLėZBWJWFLBŔ ]] #ed.2 JUZ BTJEEIBDJUUB�
WJWFLBŔ ]] BTJEEIBŇ UBŇ WJKėOĨZėU TBŇEIBZP 	 
 CSBINBWėEJOėN ]] JUZ BTJEEIBLėZBWJWFLBŔ ]] " B �
� � � UUBWJWFLBŔ ] BTJEEIBŇ UBŇ WJKėOJZZėU TB � � � � � � EJOėN ]] BTJEEIBWėZVWJWFLBŔ ]] 7� JUZ
BTJEEIJMBLŜBŊBNβ JUJ TJEEIJMBLŜBŊBN,1

pc,4
ac JUJ TJMBLŜBŊBN,1

ac ���� PN�β ����B ZPHĨ > $US
ν ZPHJ 7� WėZVS $S

pc WėZVŔ $S
ac WėZBS $T ����C HŌIĨUBDJUUBNėSVUBŔ > $S  HJIJUBDJUUBNėSVUBŔ

$T � HŌIĨUWė DJUUBNėSVUBN ν EBNBHFE 7
���� RVPUFE XJUI SFJUFSBUFE SFGFSFODF 	TFF ���� UBUIBJWB JO &E� UBUIĤ JO #PNCBZ -BIPSF
 :PHBDJOUĤNBĸJ
	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� ZėWBE WJNėSHBHP WėZVS OJĸDBMP OBJWB NBEIZBHBŔ ] BTJEEIBŇ
UBE WJKėOĨZėE WėZVŇ 	WĤZV¡ #PNCBZ
 LBSNBHVŊėOWJUBN ]] ���� RVPUFE XJUI SFGFSFODF 	UBE VLUBN
BNŊUBTJEEIBV
 +ZPUTOĤ 	&E� Q� ���
� ZėWBE WJNėSHBHP 	WBST� ZĤWBE EIJ NĤSHBUP ZĤWBE EIJ NĤSHBHP
 WėZVS
OJĸDBMP OBJWB NBEIZBHBŔ ] BTJEEIBŇ UBŇ WJKėOĨZėE WėZVŇ LBSNBWBĸėOVHBN ]] ���� RVPUFE XJUI SF�
JUFSBUFE SFGFSFODF 	TFF ���� UBUIBJWB
 :PHBDJOUĤNBĸJ 	&E� Q� ��� #PNCBZ ��r� -BIPSF ��v
� ZėWBU QSBT�
QBOEBUF DJUUBŇ CėIZėCIZBOUBSBWBTUVŜV ] BTJEEIBŇ UBE WJKėOĨZėD DJUUBŇ LBSNBWBĸėOVHBN 	LBSNBħĤOV@
#PNCBZ
 ]] ���� RVPUFE XJUI SFGFSFODF 	VLUBN BNŊUBTJEEIBV
 +ZPUTOĤ 	&E� Q� ���
� ZėWBU QSBTZBOEBUF
DJUUBŇ CėIZėCIZBOUBSBWBTUVŜV ] BTJEEIBŇ UBE WJKėOĨZėD DJUUBŇ LBSNBHVŊėOWJUBN ]]
����B WJ<+2 ��r>NėSHB  ����C OJĸDBMP <$ ��r> OBJWB ����B DJ<.2 ��v>UUBŇ ����D WJKėOĨ<+1 ��v>ZėO
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¦Ȥ¿ÃȤǆɥÆȰǆÆُύ ϩȤ¹Ȥ·ȭÃȨºÁÈ¿ȭµ |mqrpm

�ǆµ ÆÃ�¿Ȩ¨ÁÈ´¾ |m

�ÃȰ Æ¾Ȥǆ¸ÆȰºХ �¹ДŅ¿¹ǆДµȪ l
ÄÀȥÀ¨Ȩº¹Ȱ ¦Ǉ¿Ȥ �· Ȯӫ¿ȵ́ « ¿Ȩ¨¸ǋ¦ | mqrqm
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<��� OJSWďŀBWJWFLBĮ>

µ·Ȥ¹Д¾¿Ȩ ¿Ȩ¨ȥ ÉȤ¹¦Ȥ¿Ȩ ¾ÇȨ·¿Ȫ l
�Ӝ¿Ȩ ǆ¹ӭÁȨ ӜȤºȥ ǆÄÃȪ ÆÃ�̈ µȨ ǆÃ½ ǇȪ mqsom
ǆÃÄ ǇύÉȤ¹·ȭÇȨ yÆȩ Ŋº̚¨ Ǉ́ ÃْµȪ l
ÆÃ�ÉȪ ÆÃ �̈ Ȩ ǆ¹ΟȪ ÆΟȤ¶ȸ yǆº ¾ÇȨ·¿Ȫ mqspm

����D LėZBWėL  > $ ν EBNBHFE 7 t  DJUUBTBŇTJEEIJŇ > FN��  DFUUBTBŇTJEEIJ $�  DFUBOėTJEEIJŇ ν
����E EIZėOėE FWPQBMBLŜBZFU > FN� E FWPQBMBLŜBZFU $S  EIZėOBE FWPQBMBLŜBZFU $T � EIZėOėE FWB
OB MBLŜZFU #ed 	VON�
 EIZėOėE FWB OB MBLŜBZFU " EIZėOėE FWB � MBLŜBZFU .2 EIZėOėE FWB WJ�
MBLŜZFU 7 ������ JUJ TBSWBZPHBMBLŜBŊBN  > DPOK�� TBSWBZPHBMBLŜBŊB $� JUJ TBSWBZPHPQBMBLŜBŊBN ν
TBSWBZPHP�WBMBLŜBŊBN 7� PN� β ����B FWBŇ > Σ ZFWBŇ 7 t TBNėEIJ  > Σ TBNė  ,1 t  TBŇQBOOB >
$S +1  TBŇQBSOB $T �  TBŇQBOOė  " +2,  TBŇQBOOėE #ed.27 ����C ėOBOEB  > $S

pc #ed.27
β BOBOEB  $S

ac$T �  OBOEB  " 	VON�
 t  USBZB  >Σ  USJZB  ,1  USB  7 t  OBOEJUBŔ > $S
pc  WJOBO�

EJUBŔ $S
ac$T �  OBOEJOBŔ ν� β  OBOEJUB ,3 ����D ĸBSĨSB  > $ β� ĸBSĨSF ν t  HPQBOBŇ > $ #ed"

HPQBOė .2 ĸPEIBOė 7�  ĸPEIBOBŇ β  TėEIBOBŇ ,3
ac ����E BJĸWBSZFŊB DB > $� BJĸWBSZFŊBQJ

#ed BJĸWBSZFŊėQJ ".2� ĨĸWBSF �QJ DB 7 β t ZPHBEIŌL > $ β 7� ZPHBCIŌU #ed ZPHBWJU " ZPHBCISJU
.2 ��� DPM� JUJ NBIėCIĲUBQBSJŊėNBWJWFLBŔ > DPOK�� NBIėCIĲUBQBSJŊėNBWJWFLBŔ $� JUJ CIĲUBQBSJŊė�
NBWJWFLBŔ ν CIĲUBQBSJŊėNBWJWFLBŔ 7� JUJ NBIėCIĲUBQBSJŊėNBŔ β JUJ NBIėCIĲUBQBSJŊėNBWJWFLBŔ
,3 ����B UBEėOBOEBNBZP ZPHĨ > #ed"7 , UBEėOBOEBNB ZPHĨ $S  UBEėOBOUBNBZP ZPHĨ $T � NB�
IPEBZP NBIėLėZP .1 UB UBEėOBOEBNBZP ZPHĨ .2 UBEėOBOEBNBZP ZPHJ 7� UBEėNBZP ZPHĨ +1+2ac
	VON�
 UBEė KÖėOBNBZP ZPHĨ +2pc ����C KÖėOBLėZP NBIPEBZBŔ > ΣoV � KÖėOBLėZBŔ TBEPEJZBŔ $�
B	IZB
WZBZP OJŜLBMP WJCIVŔ .1 ����CD PN� 7 ����D BWZBZP OJŜLBMP > ".2 β BWZBLUP OJŔLBMP +1 �
� � OJŔLBMP ,1� BWZBZBOJŜLBMP $� BWZBZP OJŜLBMB #ed WZėQĨ OJSBÖKBOP .1 t WZėQĨ > #ed" WZėQJ $�
EFWP .1 WBKZė 	 
 .2� ZPHĨ β ����E ĸJWBŔ TBSWB  > $S$T

pc #ed".2 ĸJWBŔ $T
ac� ZPHĨ TBSWB  .1

TBSWB  7� HJSBŔ TBSWė  β HJSBŔ TBSWB  +2pc ĸJSBŔ TBSWė  ,4 t  HBUP >Σ�  WJUP 	 
 "  HBUF.2 t WJCIVŔ >
Σ WJCIĲŔ 7 ���� PN� ".17 ����B  EFIP > #ed.2 β $T   EF $S ����C QSBQBÖDBHVŊBWBSKJ�
UBŔ > $� OJSBKP HVŊBWBSKJUBŔ #ed.2� OJŔQSBQBÖDBHVŊėSKJUBŔ +,2 OJŔQSBQBÖDBHVŊėKJUBŔ ,1 OJŔQSB�
QBÖDBHVŊėSKJUF ,3 OJŔQSBQBÖDBHVOėSKJUFŔ ,4 ����D TBSWBKÖBŔ > $ .2 β TBSWBKÖB #ed t�OJUZBŔ > $
#ed.2 β OJ � � ,1 ����E TBUZėSUIP > $US β � UZėUIP ,1 TB	FYQMJDJU
 ,2� TBUUWėSUIP $� TBSWėSUIP
#ed.2 ����E BûFS UIJT #ed.2 BEE� NBIPEBZP NBIėLėZP BWZBZP OJŜLBMP 	OJŜQIBMP #ed
 WJCIVŔ ]
WZėQĨ OJSBÖKBOP EFWP ZPHĨ TBSWBHBUP WJCIVŔ ]]
����B <" ��> FWBŇ ��� DPM�  QBSJŊė<$ ��v>NB  ��� DPM� ]] <,3 ��C> ]] JUJ ����B <#ed Q� ���> UBEė 
����D <,1 ��r> ����E TB<,2 �� 	EFFTU
>UZėSUIP ����E 	XJUIJO WBSJBOU
 ZP<.2 ��r>HĨ
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�ǆµ ǆ¹ÃȤ �́ ǆÃÃȭ¦Ȫm

ǆ¹¿Ȥ �Æ Ȱ ÆÃ �µІȤ´ȤȰ ÆÃ �·Ä �¹ÆȰ¾µ¾ |l
©ǋµǆ¾Ã ¼ȞÈȥÀȤȓύǋµȰ ¿ΖµȨ ¾¿Ȥ mqtom
¹ȤҠȤ �¾ǋµǆÆǆύӡ ǆÆǆύÆȨºȤ¹ºύǆµȪ l
Ŕȥ¾вȤ¸Ã«Кȭ́ ¦ǋ µ ȭ¿Ȱ ¿Ȩǆ¨¹ȤȰ Ä Ǉ½Ȥ mqtpm

¿ȤÃΨȤȰÆȤǆÀ¦Ȱ «ĶȰ ō¾ǆµ ĸÇǆÃĸÇ¾ |l
µȤÃ̊ȥ¿ȤǆΏÁȨ¦ȭ Å Ǉ ŔȥǆÃțºȤʞÆϿǆµȪ mqtqm
¦ǋ µ¾ȤΝŊ¼Ȩ¸Ȥ¿ Ŋ¾Ȩ·Ȥ¿ « ¿Ȩǆ¨¹Ȥ¾ |l
¾ǋÅȤÉȤ¹ÃµȤȰ º ǇȰÆȤȰ «¾;ȤÀȤ¿ ¦ȭ ÃÁ¾ |mqtrm
Æ ǇÆҖȤ¹ȤȰ Ŋ¼Ȩ¸Ȥ¿ µ¶Ȥ ǆÃÃΝ�ÄȤǆÁ¹Ȥ¾ |l
¦Ǉµ¦�¦Ǉ¾µȥ¹ȤȰ « ¦ǋ µȨ y¿Ȱ «ºÁĸÇȪ mqtsm

��� DPM� JUJ OJSWėŊBWJWFLBŔ > DPOK�� OJSWėŊBWJWFLBŔ $� JUJ NBIėOJSWėŊBWJWFLBŔ ν NBIėOJSWėŊBWJWFLBŔ
7� JUJ OJSWėŊBWJWFLBŔ βoK2 JUJ OJSWėTBWJWFLBŔ ,1 ����B TBSWB  > ΣoK2 TBWB  +1pc TBWBKÖB  +1ac
t  UBOUSėŊėŇ > $T   UBOUSėŊBŇ $S � βoK2  UBŇUSėŊBŇ +2ac  UBOUSėŊB ,1�  UBUUWėOėŇ ν ����C
 EBSĸBOB  > $ ν ,3,4

pc�  MBLŜBŊB  +,1  MB EBSĸBOB  ,4
ac t� TBŇNBUBN >ΣoK2  TBŇNNBUBN $S

����D HIŌUBN JWB CBIVLŜĨSėE > $ 	DPOUSB NFUSVN
� CBIBLŜĨSF HIŌUBŇ DBJWB UBE #ed CBIVLŜĨSF HIŌUBŇ
DBJUBU " CBIVLŜĨSF HIŌUBŇ DBJ<WB> UBE .1 CBIVLŜĨSF HIŌUBŇ DBJWB UBE .2 CBIVLŜĨSF HISBUBĸ DBJUBE
7� HIŌUBN JWB WBŇĸBLŜĨSėEβoK2 HIŌUBN JWB WBŇ�� SėE ,1 ����EVEEIŌUBŇ >ΣoK2 VEIŌUBŇ +2
VEEIŌUB ,1 t ZBUOBUP > ΣoK2 UOBUP ,1� ZBO NBUP #ed ����B OėNOė BNŌUBTJEEIJĸ DB > ,3� OėNOė
�NŌUBTJEEIJĸ DB $S 	VON�
 OėNOė BNJUBTJEEIJĸ DB $T � EWJOėNOėNŌUBTJEEIJT UV ".1.2 EWJOėN�
OėNŌUėTJEEIJT UV #ed DJOOBNOėNŌUBTJEEIJŇ UV 	 
 7� OėNOė DėNŌUBTJEEIJĸ DB +,1 OėNOėNŌUBTJE�
EIJĸ DB ,4 ����C TJEEIJ  > $� TJEEIB  ν βoK2 t  QBEEIBUJŔ >ΣoK2  ZBEEIBUĨŔ $S   ZBEEIBUBŔ
$T ����D ĸSĨNBONėEIBWBDBOESFŊB > $T βoK2� ĸSĨNBENėEIBDBOESFŊB $S � � ĸSĨBWBEIĲUBDBO�
ESFŊB $US� ĸSĨWJSĲQėLŜBOėUIFOB ν ĸSĨWJSĲQėLŜBQėLŜBOėUIFOB 7 ����E LŌUFZBŇ ZPHJOėŇ ĸVCIė > $S �
LŌUFZBŇ ZPHJOĨ ĸVCIė $T � LŌUBŇ TBEZPHJOėŇ LŌUBN #ed LŌUBŇ TBEZPHJOėŇ HBUBN "7 LŌUF TBEZP�
HJOėŇ LŌUB	UF
 .1 LŌUBŇ TBEZPHJOėŇ LŌ HBUBN .2� LŌUP �ZBŇ ZPHJOėŇ ĸVCIBN + LŌUP �ZBŇ ZPHJOė
ĸVCIBN ,1,3,4 t &OE PG WFSTFT JO βoK2 ����C CISBNBUJ HSBIBWJHSBIBN > $� CISBNBUF CISBNBW�
JCISBNBN ν CISBNBUF CISBNBWJCISBNBŔ .1 ����D UėWBK > $ ν UBWBK 7 t KĨZėU USJMPLFŜV > $S  KJZBU
USJMPLFŜV $T � KĨWBUV MPLFŜV ν KĨWBOUV MPLFŜV #ed ����E  WJSĲQėLIZB  > $�  WJSĲQėLŜB  ν ����B
LŌUBN ėUNB  > $ ν LŌUB� ėUNB  7 t  QSBCPEIėZB > $S

pc$T ν  QSBCPEIBZB $S
ac ����C QSBNPE�

ėZB > $T ν QSBNPEBZB $S ����DNŌŜė  > $� NVLIBŇ ν NVLIB  7 t�QVŇTėŇ > $S ν QVŇTBŇ $T

����B TVTBCIZėOėŇ > DPOK�� TVTBLIėOBŇ $S  TVTBLIėOėŇ $T � �BTBUZėOėN $US� BKÖėOėOėŇ ν BKÖėOėO
UV " t�QSBCPEIėZB > $S

pc$T ν QSBCPEIBZB $S
ac ����C UBUIė > $ ν � NPEėZB ZPHJOėN ]] UBUIė

WJNŌĸBĸėMJOėN 7 t WJWBSUNB  > $ 	DPOUSB NFUSVN
� WJNŌŜZB  #ed WJNŌ  " WJNŌĸB  .7 t  ĸėMJOėN >
$T ν  ĸBMJOėN $S ����D LVUBSLBLVNBUĨOėŇ > $ #ed"7.1 LVUBL� LSBNBUĨOėŇ " LVUBSLBLĲNBU�
JOėŇ .2

pc LVLBUBSLBLĲNBUJOėŇ .2
ac ����E LŌUP �ZBN DBQBMBHSBIBŔ > $T  LŌUP ZBŇ LŌUP ZBŇ

DBQBMBHSBIBŔ $S � �LŌUBŔ QBÖDBNBMBHSBIBŔ $US� LŌUBŇ DFZBŇ HBMBHSBIBŔ #ed.2 LŌUBŇ DFEBŇ HBMBO
NBIBŔ " LŌUBŇ DF	UJĸ DF
ZBŇ HBMBSUB	HSB
IBŔ .1 LŌUBŇ DFIBŇHBMBUSėHBŔ 	 
 7
����D <,4 ��v> ����B <$ ��r> ZėWBU ����D <" ��> LVUBSLB 
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����B ĸVLSBTZB BNŌUBŇ > FN�� TVLSBTZėNŌUBŇ $ 	VON�
 ĸVCIBĸBVDėNŌUBŇ ν ĸVCIėĸBVDėNŌUBŇ "ac
ĸSĨCIBĸBVDėNŌUBŇ 7 t WėDZBŇ > $ ν WėLZBŇ #ed ����CNPLŜBTZB KĨWJUBTZB DB > $ 	DPOUSB NFUSVN
�
UBUIė KĨWJUBNPLŜBZPŔ ν UBUIė KĨWBUBNPLŜBZPŔ 7 ����D USBZėŊėŇ > $ ν USBZėŊė 7 t TJEEIJS > $� TJE�
EIJN#ed.2 TJEEIJO " TJEEIJN	S
.1 TJEEIJ 7 ����E BNŌUB  > $ ν NŌUB  "7 ����B TWBSHF > $S 
TBSHF $T � ν TWBSHZF " t NBSUZF > $S  NBSUZB $T � ν NBEIZF 7 t DB > $S

pc$T ν PN�$S
ac t QėUėMF >

$ν QėUėMBŇ	MF
.1 QėUėMBŇ.2 ����C ZF DB > $ν ZF UV " ZP�.2 t EFIJOBŔ >$� ZPHJOBŔν ����D
UFŜėŇ >$ ν UFŜė 7 ����EQSBWBSUBUėŇ OBCIBŔTBNBN >$S 	DPOUSBNFUSVN
 QSBWBSUBUėŇ OBCIBTBNėN
$T � QSBWBSUFUB OBCIPQBNBN #ed QSBWBSUFUB OBCIBTUIBNBŔ ".2 QSBWBSUFUB OBCIBTUIBNBŔ	MF
 .1
QSBWBUUFUB OBCIBTOBNBŔ 7 ����B USJCIJS > $ ν USJCIJ ".27 t TBSWBŇ > $� TėSEIBŇ ν ����C ZP�
HPQėZBTBMBLŜBŊBN > $T  ZPHPQėZBMBLŜBŊBN$S

pc ZPHPQBZBMBLŜBŊBN$S
ac� ZPHPQėZBŔ TBMBLŜBŊBŔ

ν ZPHPQėZBŔT TBMBLŜBŊBŔ 7 ����D QSPLUBŇ > $� QSPLUP ν t ZBUOėD > $S  ZBUOė $T � QVŇTėŇ ν
QVŇTėŇ TBSWF .2

ac TBSWF 7 ����E DB OJSNBMBN > $� TVOJSNBMBN 	FYQMJDJU
 ν ���� 	OPU USBOTNJUUFE

ν ����B  HVSVŇ > FN��  HVSV $ ����C  WJIVŊBN > $S   WJIĲŊB $T $PM� ]] JUZ BNŌUBTJEEIJŔ
TBNėQUė ]] > FN�� <TDSJCBM WFSTF XJUI EBUF> ]] JUZ BNŌTJEEIJŔ TBNėQUė ]] $� GPS UIF PUIFS DPMPQIPOT TFF
%FTDSJQUJPO PG .BOVTDSJQUT TVQSB�

����DE DG� #PEIJDBSZĤWBUĤSB ����DE� BWJDDIJOOėŔ QVŊZBEIėSėŔ QSBWBSUBOUF OBCIBŔTBNėŔ ]]

����D <$ ��v> UFŜėŇ ����C ZPHPQė<.2 ��v>ZBT $PM� TBNėQUė ]] <$��r> LŌUJS
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5IF "UUBJONFOU PG *NNPSUBMJUZ ���

0CFJTBODF
"U UIF OBWFM JT B XIJUF MPUVT� 0O UPQ PG UIBU JT UIF TQPUMFTT PSC PG

UIF TDPSDIJOH�SBZFE <TVO>� *O UIF NJEEMF PG UIBU BU UIF NFFUJOH
QPJOU PG UIF UISFF QBUIT * XPSTIJQ IFS XIP JT UIF TPMF FTTFODF PG
TBıTĤSB <BOE> UIF DSFBUPS PG UIF UISFF XPSMET XIP BSJTFT PO UIF
QBUI PG EIBSNB�� XIP IBWJOH UISFF CPEJFT JT MBVEFE BT $IJOOB�
NBTUė i4IF XIP IBT DVU Pä <IFS> IFBEw XIPTF GPSN JT LOPXMFEHF
XIP SFNPWFT UIF GFBS PG EFBUI XIP JT B ZPHJOĨ CFBSJOH UIF TFBM PG
ZPHB���

$IBQUFS � 5IF *ORVJSZ JOUP UIF #PEZ

	�
 )PNBHF UP UIF HMPSJPVT MPSE 7JSĲQB 	ħSĕNBEWJSēQBOĤUIĤZB
�� UIF VQ�
IPMEFS PG UIF USBEJUJPO UIF HVSV UIF MFBEFS PG UIF DBSBWBO PG UIPTF
XIP GPMMPX UIF QBUI PG UIF 4JEEIBT���

��EIBSNBWBSUNPEBZĤ� UIJT JOEJDBUFT UIBU $IJOOBNBTUė JT UP CF WJTVBMJTFE BT FNBOBUJOH GSPN B
EPXOXBSE�GBDJOH USJBOHMF� *O 7BKSBZėOB UFYUT UIF EIBSNBWBSUNPEBZB�Ĥ PS EIBSNPEBZB�Ĥ JT IPNPMP�
HJTFE XJUI UIF GFNBMF TFYVBM PSHBO UIF MPUVT BOE 8JTEPN� *U TJHOJmFT B EPXOXBSE�QPJOUJOH USJ�
BOHMF CFDBVTF UIBU XBT UIF TIBQF PG BO JOJUJBM MFUUFS iFw JO BMM OPSUI *OEJBO TDSJQUT BOE iFw JT UIF
mSTU TZMMBCMF PG UIF #VEEIJTU PQFOJOH GPSNVMB FWBı ħSVUBı NBZĤy 	GSPN XIJDI JO UIF GPSN PG UIF
#VEEIB�T UFBDIJOHT EIBSNB GPMMPXT
� 4FF F�H� UIF MPDVT DMBTTJDVT )FWBKSBUBOUSB **����� UIF 4ĤSBNB×�
KBSĕ DPNNFOUBSZ PG 4BNBOUBCIBESB 	1ėMB SFDFOTJPO
 PO +ÖėOBQėEB�T 4BNBOUBCIBESB ��o�� 	.T 5VDDJ
QIPUPHSBQIT ESBû FE� CZ 4[ÇOU×
� EIBSNPEBZĤLIZBNVESĤı <y> USJLPĸĤN JUZ BUSĤNOĤZFOB LPĸBEWBZBN
VQBSJ ESBŏńBWZBN ]� BOE UIF #ISBNBIBSB PG 3BUOėLBSBĸėOUJ 	FE� *TBBDTPO �����������
� UBUSB <y> EIBS�
NPEBZĤLIZBı <y> BEIBĴ TēLŏNBN VQBSJ WJħĤMBı USJLPĸBN <y>� 4FF BMTP *TBBDTPO � 4GFSSB ��������
O����

��5IJT CFOFEJDUPSZ WFSTF JT BNPOH UIF QSJNBSZ JOEJDBUPST PG UIF #VEEIJTU PSJHJOT PG UIF "NŊUB�
TJEEIJ 	PO XIJDI TFF .BMMJOTPO ����B
� *U JT PNJUUFE GSPN UIF β NBOVTDSJQUT QSPCBCMZ CFDBVTF
PG JUT #VEEIJTU BTTPDJBUJPOT� 5IF WFSTF PDDVST BT B NBSHJOBM OPUF JO UIF (VIZBTBNBZBTĤEIBOBNĤMĤ BOE
TFWFSBM TVCTFRVFOU ķėLUB UFYUT 	GPS EFUBJMT TFF UIF BQQBSBUVT PG UIF DSJUJDBM FEJUJPO
�8F UIBOL -VCPNÒS
0OESB�DLB GPS QPJOUJOH PVU UP VT UIBU ZPHBNVESĤN JT MJLFMZ UP NFBO ZPHBNVESĤEIBSĤN 	DG� ;FJMFS
�������
� 5IF SFGFSFOU PG ZPHBNVESĤ IPXFWFS SFNBJOT PCTDVSF UP VT�

��5IF FBTUFSO XJUOFTTFT BOE .3 IFSF SFBE ħSĕWJSēQĤLŏB¡ 	UIF TPVUIFSO XJUOFTTFT IBWF ħSĕNBEHP�
SBLŏB¡
� *O #VEEIJTU MJUFSBUVSF UIF GPSN 7JSĲQB JT NVDI NPSF DPNNPO UIBO 7JSĲQėLŜB� .BOVTDSJQU
$ PQFOT XJUI WJSēQĤLIZĤZB OBNBĴ JO XIJDI WJSēQĤLIZB JT MJLFMZ UP NFBO iIF XIP JT DBMMFE 7JSĲQBw BM�
UIPVHI JU DPVME CF VOEFSTUPPE BT BO PSUIPHSBQIJD WBSJBOU PG 7JSĲQėLŜB 	TFF BMTP ����E ħSĕWJSēQĤLIZB�
TBOUBUJĴ
�

��TJEEIBWBSUNĤOVHBDDIBUĤN� IFSF XF SFBE BHBJOTU $ BEPQUJOH UIF HFOJUJWF QMVSBM ¡HBDDIBUĤN PG BMM
PUIFS XJUOFTTFT� 8F VOEFSTUBOE $�T ¡HBDDIBUF UP CF B DPSSVQUJPO SFTVMUJOH GSPN BUUSBDUJPO UP UIF
EBUJWFT FMTFXIFSF JO UIF WFSTF�



��� $IBQUFS � 5IF #PEZ

	�
 )PNBHF UP <NZ> HMPSJPVT HVSV UIF EPDUPS XIP XJUI B TUSFBN PG
UIF OFDUBS PG LOPXMFEHF IBT BXPLFO NF GSPN B TMFFQ CSPVHIU PO
CZ UIF QPJTPO PG JHOPSBODF���

	�
 "NŊUBTJEEIJ�� JT UBVHIU IFSF GPS UIF BXBLFOJOH PG UIF DJWJMJTFE UP
JOTQJSF NZTFMG UP BUUBJO QFBDF�� <BOE> GPS UIF BQQFBTFNFOU PG UIF
BSSPHBODF PG UIF VODJWJMJTFE�

	�
 "MM UIJT UIBU * BN BCPVU UP UFBDI JT UP CF QSBJTFE CZ UIPTF XIP IBWF
LOPXMFEHF GPS UIF LOPXMFEHBCMF GSFF GSPN QBTTJPO EFMJHIU JO
UIF HSFBU #MJTTFT���

	�
 *G POF JT JHOPSBOU POFNVTU OPU mOE GBVMU XJUIXIBU * TBZ�.PSFPWFS
JG POF JT UP TQFBL UIF USVUI POF NVTU BENJU UP POF�T JHOPSBODF�

	�
 +VTU BT CVUUFS JT FYUSBDUFE��� GSPN NJML BT JUT FTTFODF BT B SFTVMU
PG DIVSOJOH TP CZ UIF HSBDF PG UIF HVSV IBWF * <FYUSBDUFE> UIJT
<UFBDIJOH> GSPN WBSJPVT UBOUSBT�

	�
 ,OPXMFEHF JT POF <CVU> IBT CFFO UBVHIU JO EJäFSFOU XBZT BU HSFBU
MFOHUI CZ 4JEEIBT� 'PPMT PO UIF XSPOH QBUI IBWF DPNQMFUFMZNVE�
EMFE JU�

	�
 )BWJOH MFBSOU BMM UIF USFBUJTFT BOE XBOEFSFE UIF FBSUI BOE JUT
PDFBOT UIFZ CFDPNF DPOGVTFE PO UIF XBZT PG LOPXMFEHF MJLF EFFS
BU <B NJSBHF DSFBUFE CZ> UIF TVO�T SBZT����

��BK×ĤOBWJŏBOJESĤ NF� PVS DPOKFDUVSF ¡OJESĤ NF QSFTVQQPTFT UIBU $�T ¡OJESĤUNB JT CBTFE PO B NJT�
SFBEJOH PG NF BT UNB DBVTFE CZ VOEFSTUBOEJOH B QŊŏńIBNĤUSB F BT U�

��0O UIF NFBOJOH PG "NŊUBTJEEIJ TFF Q� ��
��8F IBWF VOEFSTUPPE ħĤOUZĤTBCIZĤOĤı BT ħĤOUZBJ BTBCIZĤOĤı XJUI TBOEIJ BQQMJFE UXJDF�
��QBSĤOBOEBJĴ� PO UIF #MJTTFT UIBU BSJTF EVSJOH UIF QSBDUJDF UBVHIU JO UIF "NŊUBTJEEIJ TFF QBHF ���

���VEEIŊUBı� $�T VONFUSJDBM SFBEJOH WZBLUĕLŊUBı XBT QFSIBQT PSJHJOBMMZ B HMPTT PG VEEIŊUBı 	XF
UIBOL %PNJOJD (PPEBMM GPS UIJT TVHHFTUJPO
�

���0VS JOUFSQSFUBUJPO PG UIJT TJNJMF BTTVNFT BO BMMVTJPO UP UIF DPODFQU PG NŊHBUŊŏĸĤ iNJSBHFw
	DG� 4VDBSJUBNJĸSB�T ,ĤħJLĤ NŊHBUŊŏĸĤEJWJCISBNĤĴ TēSZBSBħNJUBQUPŏBSĤEJTBıZVLUBOBZBOBKBOZĤĴ 	WPM� �
QQ� ���o���
 NŊHBUPZBK×ĤOF QēSWĤOVCIēUBUPZBN ēŏBSBı DB TēSZBSBħNJUBQUBN FWĤMBNCBOBN 	WPM� � Q� ��

BOE QJQĤTĤEēŏJUĤOUBĴLBSBĸBTZB IJ TēSZBSBħNJUBQUBN ēŏBSBı UPZBTBEŊħBı UBEWBE ĤCIĤUJ 	MPD� DJU�

 CVU UIF BM�
MVTJPO NBZ CF NPSF TJNQMZ UP XJME BOJNBMT CFJOH TUBSUMFE CZ CSJHIU MJHIUT�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 * IBWF PCUBJOFE GSPN UIFNPVUI PG B 4JEEIB HVSV UIF VMUJNBUF USVUI
UPHFUIFS XJUI UIF NFUIPE <PG BUUBJOJOH JU> UIFSFGPSF * TIBMM UFBDI
JO CSJFG UIF TFDSFU NFBOJOH PG UIF UBOUSBT����

<5IF $POTUJUVFOUT PG UIF #PEZ>

	��
 * TIBMM NFOUJPO JO CSJFG BOE JO EVF PSEFS UIF FTTFOUJBM DPOTUJUVFOUT
JO UIF CPEZ BOE WBSJPVT <PUIFS> UIJOHT XIJDI BSF UP CF NBTUFSFE�

	��
 UIF #PEZ� UIF OBUVSF PG UIF (PEEFTT PG UIF $FOUSF� UIF .PPO UIF
4VO BOE 'JSF� UIF 8JOE FMFNFOU� #JOEV� .JOE� 1SBLŌUJ� (VŊB�

	��
 UIF (SFBU 4FBM� UIF (SFBU -PDL� UIF <(SFBU> 1JFSDJOH� UIF 1SBDUJDF
BOE UIF 1SBDUJUJPOFS���� UIF 4UBHF<T>� UIF/FDUBS PG *NNPSUBMJUZ� UIF
#MJTT UIBU JT <%FBUI CZ> 5JNF���� /PO�%VBM .FEJUBUJPO����

	��
 UIF 'POU PG (SFBUOFTT� UIF (SFBU 1FSGFDUJPO� UIF %FTUSVDUJPO PG
UIF (SFBU &MFNFOUT� UIBU XIJDI JT FYQSFTTFE CZ <UIF UFSN> .BIė�
NVESė���� BOE UIF SFBMN PG UIF (SFBU -JCFSBUJPO�

	��
 *U JT OPU QPTTJCMF UP EFTDSJCF UIF HSFBUOFTT PG UIF #PEZ BU MFOHUI
IFSF OPX� JU XJMM CF UBVHIU CZ NF <POMZ> JO CSJFG�

	��
 <.PVOU> .FSV FYJTUT JO UIF #PEZ XJUI TFWFO JTMBOET��� UISFF
XPSMET BOE GPVSUFFO MFWFMT�

���5IF NFBOJOH PG UFOB IFSF JT OPU DPNQMFUFMZ DMFBS UP VT� XF IBWF UBLFO JU UP SFGFS UP UIF BEIJLĤSB
PCUBJOFE CZ UIF BVUIPS BT B SFTVMU PG IJT IBWJOH MFBSOU GSPN B 4JEEIB HVSV UIF VMUJNBUF USVUI BOE UIF
NFUIPE PG BUUBJOJOH JU�

���6Q UP IFSF UIF PSEFS PG UIF UPQJDT MJTUFE DPSSFTQPOET UP UIF DIBQUFST JO UIF UFYU� GSPN IFSF JU
HPFT BXSZ� 0O UIF TUSVDUVSF PG UIF UFYU BOE JUT SFMBUJPOTIJQ UP UIJT UBCMF PG DPOUFOUT TFF Q� ���

���8F UBLF LĤMBN BOE ĤOBOEBN UPHFUIFS CFDBVTF LĤMĤOBOEB JT UIF TVCKFDU PG WJWFLB ���
���8F UBLF EIZĤOBN BOE BEWBZBN UPHFUIFS BOE DPOKFDUVSF UIBU UIJT QISBTF NFBOT 4BNėEIJ UIF

TVCKFDU PG DIBQUFS ���
���5IJT.BIėNVESė JT UIF HPBM PG UIF QSBDUJDFT UBVHIU JO UIF UFYU JO DPOUSBTU UP UIF TQFDJmDNFUIPE

CZ UIBU OBNF NFOUJPOFE JO UIF QSFWJPVT WFSTF 	XIFSF JU JT USBOTMBUFE BT iUIF (SFBU 4FBMw
 BOE UBVHIU
JO WJWFLB ���

���#VEEIJTU UFYUT VTVBMMZ UFBDI POMZ GPVS EWĕQBT� FYDFQUJPOT XIJDI NFOUJPO TFWFO JODMVEF .B×KV�
ħSJZBNēMBLBMQB Q� ��� 7BKSBĲĤLB ���� BOE 7JNBMBQSBCIĤ * Q� ��� 4JEEIBTJEEIĤOUBQBEEIBUJ ��� MPDBUFT UIF
TFWFO EWĕQBT JO EJäFSFOU SFHJPOT PG UIF CPEZ� )BńIBSBUOĤWBMĕ ����DE JEFOUJmFT UIFN XJUI UIF TFWFO
EIĤUVT�



��� $IBQUFS � 5IF #PEZ

	��
 *O JU BSF PDFBOT SJWFST SFHJPOT <BOE> HVBSEJBOT PG UIF SFHJPOT�
HBUIFSJOH QMBDFT 	DIBOEPIĤĴ
��� TBDSFE TJUFT TFBUT <PG EFJUJFT BOE>
UIF EFJUJFT PG UIF TFBUT�

	��
 MVOBS NBOTJPOT BMM UIF QMBOFUT TBHFT 	ŊŏBZBĴ
 BOE IPMZ NFO
	NVOBZBĴ
���� UIF NPPO BOE UIF TVO NPWF JO UIFJS PSCJUT DBVTJOH
DSFBUJPO BOE EFTUSVDUJPO�

	��
 UIF TLZ UIF XJOE BOE mSF XBUFS BOE FBSUI���� 7JŜŊV <ķJWB> UIF MPSE
PG CFJOHT <BOE #SBINė> 1SBKėQBUJ XJUI QBSUT 	TBLBMBĴ
 BOE XIPMF
	OJŏLBMBĴ
����

	��
 5IF FMFNFOUT XIJDI <FYJTU> JO UIF UISFF XPSMET BSF BMM <GPVOE> JO
UIF #PEZ <CVU> UIF FMFNFOUT XIJDI BSF JO UIF #PEZ EP OPU <BMM>
FYJTU FMTFXIFSF�

	��
 " IVNBO CJSUI JT BUUBJOFE BT B SFTVMU PG UIF JOUFOTJmDBUJPO PG UIF
LBSNJD FäFDU PG HSFBU NFSJU 	NBIĤQVŬĤOVCIĤHFOB
���� 8IFO POF JT
FTUBCMJTIFE JO UIF UFBDIJOH PG UIF HVSV POF JT OPU SFCPSO����

	��
 )BWJOH WFSJmFE <IJN> QSPTUSBUF ZPVSTFMG BU UIF GFFU PG UIF USVF
HVSV TP UIBU UIF TPSSPXT PG USBOTNJHSBUJPO FWFO JG UIFZ BSF HSFBU
BSF EJTTPMWFE�

5IVT FOET UIF *ORVJSZ JOUP UIF #PEZ JO UIF "UUBJONFOU PG *NNPSUBMJUZ����

���0O DIBOEPIB BT UIF TQFMMJOH JO #VEEIJTU UFYUT PG UIF UFSN GPVOE BT TBıEPIB JO ķBJWB UFYUT TFF
4BOEFSTPO �������� O����� 5IF GPSN DIBOEPIBEPFT PDDVS JO UIF ķBJWB,VMBSBUOPEEZPUB 	WFSTF ������
�

���5IF TFWFO TUBST PG UIF 4BQUBSŜJ DPOTUFMMBUJPO 	 � 6STB .BKPS
 NBZ CF DBMMFE CPUI ŊŏJT BOE NVOJT
CVU XF LOPX PG OP BTUSPOPNJDBM TZTUFN JO XIJDI UIF UXP UFSNT BSF EJäFSFOUJBUFE� 'VSUIFSNPSF
CFDBVTF UIF 4BQUBSŜJ JT B OBLŏBUSB JU JT OPU DMFBS XIZ OBLŏBUSBT BOE SŏJT�NVOJT BSF EJäFSFOUJBUFE IFSF� *U
JT QFSIBQT CBTFE PO UIF OPUJPO UIBU UIF 4BQUBSŜJ IBT JUT PXO NPUJPO JOEFQFOEFOU PG UIF PUIFS TUBST
	TFF $PMFCSPPLF ��������o���� XF UIBOL 5PLF ,OVETFO GPS UIJT SFGFSFODF
�

���5IJT MJTU PG mWF HSPTT FMFNFOUT JT DPOUSBEJDUFE CZ UIF NFOUJPO PG iGPVS <FMFNFOUT> CFHJOOJOH
XJUI FBSUIw�BU ����

���*�F� UIF UISFF HPET JO CPUI UIFJS JNNBOFOU BOE USBOTDFOEFOU GPSNT�
���8F UIBOL +ßSHFO )BOOFEFS GPS QPJOUJOH PVU UP VT UIF +BJOB VTBHF PG BOVCIĤHB UP NFBO iJOUFO�

TJmDBUJPO PG LBSNJD FäFDUw XIJDI JT BQQPTJUF IFSF� 8F BMTP DPOTJEFSFE FNFOEJOH UP NBIĤQVŬĤOV�
CIĤWFOB PO UIF TVHHFTUJPO PG )BSVOBHB *TBBDTPO XJUI UIF NFBOJOH PG iBT B DPOTFRVFODF PG HSFBU
NFSJUw�

���8F UBLF HBUJN FLĤı OB HBDDIBUJ UP NFBO iPOF EPFT OPU HP UP BOZ TJOHMF EFTUJOBUJPOw J�F� UP BOZ
QPUFOUJBM SFCJSUI� 5IF TPVUIFSO SFBEJOH JT MJLFMZ UP IBWF CFFO HBUĕĴ LĤĴ LĤ OB HBDDIBUJ iPOF NBZ SFBDI
BOZ EFTUJOBUJPOw 	XF UIBOL %PNJOJD (PPEBMM GPS UIJT TVHHFTUJPO
�

���5IF XJUOFTTFT BSF JODPOTJTUFOU BT UP XIFUIFS UIFZ IBWF BNŊUBTJEEIBV JO UIF DIBQUFS DPMPQIPOT�
8F IBWF GPMMPXFE UIF SFBEJOHT PG $ BOE USBOTMBUFE BDDPSEJOHMZ�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

$IBQUFS � 5IF *ORVJSZ JOUP UIF (FOFSBM $IBSBDUFSJTUJDT PG UIF (PE�
EFTT��� PG UIF $FOUSF

	�
 "DUJWJUZ UBLFT QMBDF BMM BSPVOE <.PVOU> .FSV� " QFFSMFTT QBUIXBZ
DBMMFE UIF (PEEFTT PG UIF $FOUSF 	NBEIZĤ
��� JT MPDBUFE FOUJSFMZ
JOTJEF <.PVOU> .FSV�

	�
 *U IBT UXP TBDSFE EPPST JO JUT VQQFS BOE MPXFS QBSUT� 5IF TQMJUUJOH
PG UIF MPXFS EPPS IBQQFOT TQPOUBOFPVTMZ EVSJOH <QSP>DSFBUJPO BOE
EFBUI�

	�
 5IPTF GPSUVOBUF POFT PO FBSUI XIP IBWF LOPXMFEHF WJHPVS BOE
HSFBU TUSFOHUI FOUFS CZ XBZ PG UIF EPPS PG <QSP>DSFBUJPO BOE QSP�
DFFE UP UIF EPPS PG MJCFSBUJPO�

	�
 5IJT HPEEFTT UIF HSFBU LOPXMFEHF 	NBIĤWJEZĤ
��� JT IBSE GPS FWFO
UIF HPET UP PCUBJO� 4IF JT TBJE UP CF UIF DSFBUPS PG BMM <CFJOHT> <BOE>
UIF EFTUSPZFS PG JHOPSBODF 	BK×ĤOBTZB
����

	�
 "MM UIF NJHIUZ HPEEFTTFT BSF MPDBUFE BU IFS EPPS PG <QSP>DSFBUJPO�
5IF MPSE XJUI QBSUT 	TBLBMBĴ
 BOE XIPMF 	OJŏLBMBĴ
 JT TJUVBUFE BU UIF
EPPS PG MJCFSBUJPO�

	�
 4PNF DBMM <IFS> UIF QMBDF PG "WBEIĲUĨ ķNBĸėOB 	UIF DSFNBUJPO
HSPVOE
 BOE UIF (SFBU 1BUIXBZ� TPNF DBMM IFS UIF 4VCTUSBUF
	ĤEIĤSĤN
 4VŜVNOė BOE 4BSBTWBUĨ����

���i(FOFSBMw�IFSF JT PVS USBOTMBUJPO PG TĤNĤOZB JO TĤNĤOZBNBEIZBNĤWJWFLB XIJDI XF VOEFSTUBOE UP
NFBO UIBU UIF DIBQUFS UFBDIFT UIF HFOFSBM DIBSBDUFSJTUJDT PG UIF DFOUSBM DIBOOFM GPVOE JO BMM QFPQMF
BT PQQPTFE UP UIF NPSF TQFDJmD EFUBJMT QFSUBJOJOH UP ZPHJD QSBDUJDF XIJDI BSF HJWFO JO TVCTFRVFOU
DIBQUFST�

���5IJT JT UIF POMZ PDDVSSFODF PG UIF OBNF NBEIZĤ JO UIF UFYU� FMTFXIFSF UIF DFOUSBM DIBOOFM JT
DBMMFE NBEIZBNĤ� 5IF MBUUFS JT BMTP GPVOE BU 7JNBMBQSBCIĤ ����� ����� ������ +×ĤOFħWBSĕ ����� �����
���� ������ (PSBLŏBZPHBħĤTUSB �� �� ��� )BńIBQSBEĕQJLĤ ������ BOE ,VNCIBLBQBEEIBUJ ����

���NBIĤWJEZĤ� UIF JNQMJDBUJPO PG UIJT FQJUIFU GPS UIF DFOUSBM DIBOOFM XIJDI JT GPVOE JO BMM XJUOFTTFT
JT PCTDVSF UP VT� *U NBZ CF B DPSSVQUJPO PG NBIĤEJWZĤ iWFSZ EJWJOFw 	XF UIBOL $TBCB ,JTT GPS UIJT
TVHHFTUJPO
�

���0OMZ .3 IBT BK×ĤOBTZB� BMM PUIFS XJUOFTTFT IBWF WJK×ĤOBTZB� 8F VOEFSTUBOE WJK×ĤOBTZB UP CF BO
FNFOEBUJPO UP BWPJE UIF IJBUVT BOE UP IBWF CFFO DPOTUSVFE XJUI KBOBOĕ SBUIFS UIBO LŏBZBıLBSĕ

���0G UIFTF OBNFT "WBEIĲUĨ JT UIF VTVBM UFSN JO 7BKSBZėOB UFYUT 4VŜVNOė FMTFXIFSF� 5IF DFOUSBM



��� $IBQUFS � 5IF .PPO

	�
 *O EJäFSFOU EPDUSJOFT TIF IBT EJäFSFOU OBNFT <CVU> TIF JT BMXBZT
POF UP UIPTF XIP IBWF UIF FZF PG LOPXMFEHF� "MM FMFNFOUT JO UIF
IVNBO CPEZ EFQFOE PO IFS�

	�
 4IF nPXT CFUXFFO (BťHė BOE :BNVOė IBQQZ PO IFS PXO� "ûFS
CBUIJOH JO UIF DPOnVFODF PG UIPTF <UISFF DIBOOFMT> UIF GPSUVOBUF
POFT HP UP UIF VMUJNBUF EFTUJOBUJPO�

5IVT FOET UIF (FOFSBM *ORVJSZ JOUP UIF (PEEFTT PG UIF $FOUSF 	.BEIZBNė
 JO
UIF "UUBJONFOU PG *NNPSUBMJUZ�

$IBQUFS � 5IF *ORVJSZ JOUP UIF.PPO

	�
 5IF .PPO JT MPDBUFE PO .FSV�T QFBL BOE IBT TJYUFFO EJHJUT� 'BDJOH
EPXOXBSET JU SBJOT EFXZ OFDUBS EBZ BOE OJHIU�

	�
 .FO XIP BSF WFSTFE JO UIF FMFNFOUT TIPVME LOPX UIBU UIF OFDUBS
PG JNNPSUBMJUZ <UIBU DPNFT> GSPN JU JT PG UXP TPSUT� 5IF XBUFS PG
UIF .BOEėLJOĨ 	J�F� (BťHė
 HPFT UISPVHI UIF *łė DIBOOFM UP CSJOH
BCPVU OPVSJTINFOU�

	�
 7JB TVCUMF DIBOOFMT JU OPVSJTIFT UIF XIPMF CPEZ� 5IJT GPSN PG UIF
.PPO JT TJUVBUFE JO UIF MFû QBUI����

DIBOOFM JT DBMMFE ħNBħĤOB CZ +BZBSBUIB BE 5BOUSĤMPLB ����� XIP DJUFT BO VOTPVSDFE WFSTF XIJDI JEFOUJ�
mFT UIF SFHJPO PG UIF IFBSU BT ħNBħĤOB� 5IF (SFBU 1BUIXBZ 	NBIĤQBUIB
 JT OPU GPVOE BT B OBNF PG UIF
DFOUSBM DIBOOFM JO UBOUSJD XPSLT CVU EPFT PDDVS JOGSFRVFOUMZ JO IBńIB UFYUT 	XJUI UIF FYDFQUJPO PG UIF
)BńIBUBUUWBLBVNVEĕ  JO XIJDI JU JT DPNNPO
� 5P PVS LOPXMFEHF UIF 4VCTUSBUF 	ĤEIĤSĤ
 JT OPU GPVOE
FMTFXIFSF BT B OBNF GPS UIF DFOUSBM DIBOOFM� 4BSBTWBUĨ JT JEFOUJmFE XJUI 4VŜVNOė BU #SBINBK×ĤOB ��
)BńIBSBUOĤWBMĕ ���� BOE )BńIBUBUUWBLBVNVEĕ ����� 	CVU BU ����� TIF JT JEFOUJmFE XJUI *łė
� TFF BMTP
.BMMJOTPO ��������o��� PO TBSBTWBUĕDĤMBOB� 4PNF PG UIFTF OBNFT PG UIF DFOUSBM DIBOOFM BSF HJWFO BU
)BńIBQSBEĕQJLĤ ����

TVŜVNŊė ĸĲOZBQBEBWĨ CSBINBSBOEISBŇ NBIėQBUIBŔ ]
ĸNBĸėOBŇ ĸėNCIBWĨ NBEIZBNėSHBĸ DFUZ FLBWėDBLėŔ ]]

���5IJT JT UIF FBSMJFTU BTTPDJBUJPO LOPXO UP VT PG UIF *łė DIBOOFM PO UIF MFû PG UIF 4VŜVNOė XJUI
UIF NPPO� *O UIF TBNF XBZ ��� TBZT UIBU UIF TVO NPWFT UISPVHI UIF SJHIU DIBOOFM 	XJUIPVU OBNJOH
JU 1JťHBMė BT JT DPNNPO JO FBSMJFS ķBJWB BOE TVCTFRVFOU IBńIBZPHB UFYUT
�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 5IF PUIFS <GPSNPG UIF>.PPO SFTFNCMFT B DMVTUFS PG KBTNJOF nPXFST
<BOE XIFO JU IBT> DPOHFBMFE BT B SFTVMU PG <TFYVBM> SBQUVSF HPFT CZ
XBZ PG UIF NJEEMF PG UIF (PEEFTT PG UIF $FOUSF UP CSJOH BCPVU
<QSP>DSFBUJPO����

5IVT FOET UIF *ORVJSZ JOUP UIF .PPO JO UIF "UUBJONFOU PG *NNPSUBMJUZ�

$IBQUFS � 5IF *ORVJSZ JOUP UIF 4VO

	�
 5IF PSC PG UIF 4VO JT TJUVBUFE BU UIF CBTF PG UIF (PEEFTT PG UIF
$FOUSF DPNQMFUF XJUI UXFMWF EJHJUT TIJOJOH XJUI JUT PXO SBZT�

	�
 5IF mFSZ�GPSNFE MPSE PG DSFBUVSFT 	QSBKĤQBUJĴ
 USBWFMT VQXBSET PO
UIF SJHIU� #Z XBZ PG TQBDF 	ĤLĤħBQBUIB¡
 JO UIF DIBOOFMT JU QFSWBEFT
UIF FOUJSF CPEZ�

	�
 *O BMM CPEJFT 	TBSWBħBSĕSBLF
��� UIF 4VO DPOTVNFT UIF MVOBS TFDSF�
UJPO NPWFT PO JUT PSCJU <ESJWFO> CZ UIF XJOET 	WĤZVNBĸĲBMBJĴ
���
BOE CVSOT VQ UIF TFWFO CPEJMZ DPOTUJUVFOUT�

���5IF (PSBLŏBZPHBħĤTUSB 	WFSTF �
 BMTP UFBDIFT UIBU UIF MJRVJE FYDSFUFE CZ UIF NPPO IBT UXP GPSNT
nVJE TVEIĤ BOE WJTDPVT CJOEV�

TVEIėŇĸVS EWJWJEIB<Ŕ> TSėWĨ QĨZĲŜB<Ň> CJOEVN FWB DB ]
UBSBMBT UV TVEIė KÖFZė HIBOP CJOEVS VEėIŌUBŔ ]]

���0VS JOUFSQSFUBUJPO PG TBSWBħBSĕSBLF IJOHFT PO UIF JNQPSU PG UIF LBO TVåY� *G JU JT TWĤSUIF J�F� NPSF
PS MFTT BT B NFSF WFSTF�mMMFS UIFO UIF DPNQPVOE NFBOT iJO UIF FOUJSF CPEZw 	LBSNBEIĤSBZB
 PS iJO
FWFSZPOF�T CPEZw 	HFOJUJWF UBUQVSVŏB
� *G UIF TVåY JT JOUFSQSFUFE BT NFBOJOHGVM UIFO UIF DPNQPVOE
NFBOT iJO BMM FNCPEJFE FOUJUJFTw PS iJO BMM XSFUDIFE 	J�F� OPO�ZPHJD
 CPEJFTw�

���0OMZ NBOVTDSJQU $ IBT UIF SFBEJOH WĤZVNBĸĲBMBJĴ XIJDI JT MJLFMZ UP CF CBTFE VQPO UIF OP�
UJPO UIBU DFMFTUJBM CPEJFT BSF ESJWFO BMPOH UIFJS PSCJUT CZ DPTNJD XJOET 	TFF F�H� 4JEEIĤOUBħJSPNBĸJ
(PMĤEIZĤZB .BEIZBHBUJWĤTBOĤ �o� BOE 4JEEIĤOUBTVOEBSB ������� XF UIBOL 5PLF ,OVETFO GPS UIFTF SFG�
FSFODFT BOE IJN +FäSFZ ,PUZL BOE .BSUJO (BOTUFO GPS UIFJS IFMQ XJUI UIJT DIBQUFS�T DPTNPMPHJDBM
DPODFQUT
� 5IF TPVUIFSO XJUOFTTFT IBWF WĤZVNBĸĲBMF BOE UIF FBTUFSO WĤZVNBĸĲBMBN� *U JT OPU DMFBS
XIFUIFS UIJT XPVME NFBO UIBU UIF 4VO XBOEFST XIFSF UIF CSFBUI HPFT J�F� JO BMM UIF DIBOOFMT PS
SFGFST UP B QBSUJDVMBS MPDBUJPO� 5IFSF JT OP DPOTFOTVT BNPOH UFYUT PO MPDBUJPOT GPS UIF WĤZVNBĸĲBMB�
-BHIVUBOUSBńĕLĤ DI� � 	QQ� �� M� � BOE ��� MM� �o�
 MPDBUFT JU BU UIF GPSFIFBE BT EPFT ŎBĲBłHBZPHB Q� ���
MM� ��o��� :PHJNBOPIBSĤ 	<��	��
C� 	%���B� 1���B�
>
 MPDBUFT JU JO UIF OBWFM� )FWBKSBTFLBQSBLSJZĤ Q� ��
JO UIF IFBE� *O 1ĲSŊėOBOEB�T ĨSĕUBUUWBDJOUĤNBĸJ 	����
 JU JT MPDBUFE BU UIF .BŊJQĲSB DBLSB JO UIF IFBSU�
7JWFLBNĤSUBĸĲB ��� UFBDIFT UIBU JO UIF EIĤSBĸĤ PG WĤZV JU TIPVME CF WJTVBMJTFE CFUXFFO UIF FZFCSPXT�
*O UIF :PHBTĤSBTBıHSBIB PG 7BLUSBĸBNCIV FBDI NBIĤCIēUB JT BTTJHOFE B MPDBUJPO JO UIF CPEZ BOE UIF
WĤZVNBĸĲBMB JT TBJE UP CF CFUXFFO UIF IFBSU BOE UIF FZFCSPXT 	Q���
�



��� $IBQUFS � 5IF 4VO

	�
 5IJT <GPSN PG UIF> 4VO JUT TVQSFNF NBOJGFTUBUJPO 	QBSP NēSUJĴ
���
USBWFMT PO NFO�T��� SJHIU�IBOE QBUIXBZT DBVTJOH DSFBUJPO BOE EF�
TUSVDUJPO CZ DPOKVODUJPO XJUI UIF DFMFTUJBM JOUFSTFDUJPOT 	MBHOB�
ZPHFOB
����

	�
 8IFO UIF 4VO JT JO OFJUIFS JUT TPVUIFSO OPS OPSUIFSO DPVSTF <CVU>
JT JO MJOF XJUI .FSV 	NFSVTBNBĴ
 LOPX UIBU UP CF UIF FRVJOPY BO
BVTQJDJPVT UJNF JO UIF CPEZ�

	�
 #Z SFDPHOJTJOH UIF FRVJOPY JO UIFJS PXO CPEJFT ZPHJT GVMM PG WJHPVS
BT B SFTVMU PG QSBDUJDF NBZ FBTJMZ QFSGPSN ZPHJD TVJDJEF 	VULSĤOUJN

XIFO EFBUI JT JNNJOFOU 	LĤMBZPHFOB
����

	�
 4FBTPO EBXO BOE EVTL EBZ OJHIU NJOVUF 	¡LBMĤ¡
 NPNFOU
	¡LĤŏńIĤ¡
 JOTUBOU 	¡LŏBĸB¡
 BOE PUIFS NFBTVSFT PG UJNF���� <BOE> UIF
TVO�T OPSUIFSO BOE TPVUIFSO DPVSTFT� BMM UIJT BSJTFT GSPN UIF 4VO����

	�
 8IFO UIF 4VO BOE .PPO NFFU JO VOJPO 	ZPHBUBĴ
 FYUFSOBMMZ UIBU
TIPVME CF LOPXO UP CF DSFBUJPO���� *OUFSOBMMZ JU JT ZPHB����

	�
 0OF TIPVME LOPX GPS DFSUBJO UIBU JU JT BO FDMJQTF XIFUIFS FYUFSOBM
PS JOUFSOBM� &YUFSOBMMZ JU JT UIF NPTU NFSJUPSJPVT UJNF BOE JOUFS�
OBMMZ JU JT MJCFSBUJPO�

���0OF DPVME SFBE �NēSUJĴ HJWJOH UIF TFOTF iUIJT JT UIF TVQFSJPS 4VO UIF POF XJUIPVU NBUFSJBM
GPSNw 	XF UIBOL %PNJOJD (PPEBMM GPS UIJT TVHHFTUJPO
�

���*O SBSF 5JCFUBO USBEJUJPOT UIF DIBOOFMT BSF SFWFSTFE JO XPNFO�T CPEJFT 	QFSTPOBM DPNNVOJDB�
UJPO GSPN 6MSJDI 5JNNF ,SBHI 4FQUFNCFS ����
�

���"T BO BTUSPMPHJDBM UFSN MBHOBZPHFOB SFGFST UP UIF TVO�T DPOKVODUJPO XJUI UIF IPSJ[PO XIFO JU JT
FJUIFS SJTJOH PS TFUUJOH�

���5IF DPNQPVOE LĤMBZPHFOB DPNCJOFT UXP WFSZ NVMUJWBMFOU XPSET BOE NBZ NFBO TJNQMZ iBU UIF
SJHIU UJNFw�

���*U JT OPU DMFBS XIJDI PG UIF NBOZ IPSPMPHJDBM TZTUFNT JT CFJOH SFGFSSFE UP CZ UIFTF VOJUT PG UJNF�
���1BSBMMFMT CFUXFFO JOUFSOBM BOE FYUFSOBM UJNF JO XIJDI ZPHB JT UP CF BDDPNQMJTIFE BU UIF JO�

UFSOBM FRVJOPY 	WJŏVWBU
 BSF UBVHIU JO ķBJWB UFYUT 	F�H� /JħWĤTBUBUUWBTBıIJUĤ 6UUBSBTēUSB ���� BOE ����
4WBDDIBOEBUBOUSB ���� �����o��� ����� 7ĕĸĤħJLIĤUBOUSB ��� �����o��� 4BSWBK×ĤOPUUBSB ����o�� 4ĤSEIB�
USJħBUJLĤMPUUBSB ����o�� BOE 5BOUSĤMPLB WW� ����o�� �����o��� BOE �����o���
 BOE JO 7BKSBZėOB XPSLT
PG UIF ,ėMBDBLSB TZTUFN 	F�H� 4FLPEEFħBńĕLĤ BE ��ä�
�

���5IF DPOKVODUJPO BOE TFQBSBUJPO PG UIF TVO BOENPPO BSF TBJE UP DSFBUF UIF XPSME BU +ĤUBLBQĤSJKĤUB
����� 8F UIBOL .BSUJO (BOTUFO GPS ESBXJOH PVS BUUFOUJPO UP UIJT SFGFSFODF�

���5IF GFNBMF HFOFSBUJWF FTTFODF 	SBKBT
 BOE TFNFO 	CJOEV
 BSF TBJE UP CF TPMBS BOE MVOBS SFTQFDUJWFMZ
JO WJWFLB ��



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	��
 "OE XIFO UIF 4VO TFJ[FT UIF EJTD PG UIF .PPO GSPN UIF TLZ B
NVUVBM VOJPO 	ZPHBĴ
 BSJTFT� UIBU JT XIZ JU JT DBMMFE ZPHB�

	��
 8IFO 'JSF BT 4VO BT 3ėIV��� KPVSOFZT VQXBSET JO UIF CPEZ <BOE>
UIF MVOBS OFDUBS PG JNNPSUBMJUZ HPFT EPXOXBSET UIFO NFO EJF�

	��
 'PS JU JT POMZ <XIFO> BMM UIFTF FMFNFOUT NPWF VQXBSET JO UIF CPEZ
UIBU UIFTF UXP UIF 4VO BOE UIF .PPO BSF TBJE UP CFTUPX MJCFSB�
UJPO����

5IVT FOET UIF *ORVJSZ JOUP UIF 4VO JO UIF "UUBJONFOU PG *NNPSUBMJUZ�

$IBQUFS � 5IF *ORVJSZ JOUP 'JSF

	�
 'JSF UIF EJHFTUFS PG GPPE IBT UFO EJHJUT BOE JT TJUVBUFE JO UIFNJEEMF
PG UIF PSC PG UIF 4VO JO UIF SFHJPO PG UIF CMBEEFS�

	�
 'JSF JT UIF 4VO� UIF 4VO JT 'JSF� 5IF UXP MPPL MJLF POF BOPUIFS <CVU>
EJäFS TVCUMZ�

	�
 "T MPOH BT UIF 'JSF PG 5JNF 	LĤMĤOBMBĴ
 JO UIF CPEZ JT JO UIF NJEEMF
PG UIF 4VO UIF nPX PG #JOEV JT VOCSPLFO BOE SJDI JO OFDUBS�

	�
 'JSF HJWFT QFPQMF TUSFOHUI� 'JSF HSBOUT MPOHFWJUZ� "T MPOH BT 'JSF JT
JO JUT OBUVSBM QMBDF B NBO JT GSFF GSPN EJTFBTF�

5IVT FOET UIF *ORVJSZ JOUP 'JSF JO UIF "UUBJONFOU PG *NNPSUBMJUZ�
���$G� 4FLPEEFħB ��o���

BEIBĸ DBOESėNŌUBŇ ZėUJ NBSBŊF TBSWBEFIJOėN ]
ĲSEIWF TĲSZBSBKP SėIVWJKÖėOBŇ CIėWBMBLŜBŊF ]]
BUBĸ DBOESėNŌUBTZPSEIWF LBSUBWZBŇ HBNBOBŇ OŌQB ]
BEIP �SLBSBKBTP SėIVWJKÖėOBTZėLŜBSF TVLIF ]]

���5IF QSBDUJDFT UBVHIU JO WJWFLBT ��o�� SFWFSTF UIF VTVBM EPXOXBSE nPX PG UIF CPEJMZ FMFNFOUT�



��� $IBQUFS � #SFBUI

$IBQUFS � UIF (FOFSBM *ORVJSZ JOUP #SFBUI

	�
 )PNBHF UP UIF -PSE #SFBUI UIF MJGF GPSDF JO MJWJOH CFJOHT DPO�
TDJPVTOFTT JO UIF FNCPEJFE UIF NPTU JNQPSUBOU PG UIF FMFNFOUT

	�
 CZ UIF HSBDF PG XIPN BMPOF BDUJWJUZ PDDVST <BOE> UIF GPVS <FMFNFOUT>
CFHJOOJOH XJUI &BSUI BSF DPOUSPMMFE POF CZ POF�

	�
 "MM UIF XPSMET BOE UIF PDFBOT BOE BMM UIF SFBMNT� UIFZ BSF BMM JOWBSJ�
BCMZ TVTUBJOFE CZ UIF CSFBUIT�

	�
 5IF HSFBU TBHFT BOE UIF PUIFS QMBOFUT UBLF UIF XPSME JO UIFJS FN�
CSBDF BOE XBOEFS JO UIFJS PSCJUT CZ NFBOT PG UIF HSFBU #SFBUI
BMPOF�

	�
 *O UIF TBNF XBZ UIBU #SFBUI <BT XJOE> JT QSBJTFE JO UIF FYUFSOBM
SFHJPOT BOE PSCJUT TP JT #SFBUI <QSBJTFE> BT UIF TPMF VOJWFSTBM
TPWFSFJHO JO QIZTJDBM CPEJFT�

	�
 *O NBOZ EJäFSFOU QMBDFT #SFBUI QFSGPSNT NBOZ EJäFSFOU UBTLT� *O
UIF CPEZ UIFSF JT OP HSFBUFS FMFNFOU UIBO #SFBUI�

	�
 1SėŊB BMXBZT SFTJEFT JO UIF IFBSU "QėOB JO UIF SFHJPO PG UIF BOVT
4BNėOB JO UIF BSFB PG UIF OBWFM BOE 6EėOB JT BMXBZT JO UIF UISPBU�

	�
 7ZėOB QFSWBEFT UIF CPEZ� 5IFTF BSF UIF mWF DIJFG CSFBUIT� *U JT JN�
QPTTJCMF UP QSPWJEF B DPNQSFIFOTJWF UBYPOPNZ PG UIFN�

	�
 "OE UIF mWF <MFTTFS> CSFBUIT CFHJOOJOH XJUI /ėHB BSF JO UIF mWF
TFOTF�PSHBOT BOE DBVTF UIF BDRVJTJUJPO PG LOPXMFEHF ESJWFO CZ
UIFJS SFTQFDUJWF GVODUJPOT����

���5IJT JT BO VOVTVBM VOEFSTUBOEJOH PG UIF GVODUJPOT PG UIF mWF MFTTFS CSFBUIT XIJDI JT UP PVS
LOPXMFEHF PUIFSXJTF GPVOE POMZ JO .VOJĸSĨCIBESB�T :PHJNBOPIBSĤ 	Q���
 BOE "CIBZėLBSBHVQUB�T
,SBNBLBVNVEĕ 	G����S PG %FSHF ����
� 5IFTF CSFBUIT BSF NPSF OPSNBMMZ BTTPDJBUFE XJUI QBSUJDVMBS
CPEJMZ GVODUJPOT TVDI BT ZBXOJOH BOE TOFF[JOH 	TFF F�H� -BHIVLĤMBDBLSBUBOUSB ���� BOE UIF 7JNBMB�
QSBCIĤ UIFSFPO BOE 7BTJŏńIBTBıIJUĤ ����o��� UIFZ BSF mSTU NFOUJPOFE BU /JħWĤTBUBUUWBTBıIJUĤ /BZBTēUSB
�����o��� XIFSF UIFZ BSF MPDBUFE JO EJäFSFOU QBSUT PG UIF CPEZ BOE QSPEVDF QMFBTVSF FYDJUFNFOU
ESZJOH PG UIF CPEZ UFSSPS BOE TMFFQ
� 5IF TFDPOE IBMG PG UIJT WFSTF JT GPVOE BU ĨJWBTBıIJUĤ ���DE XJUI
UIF #VEEIJTU UFSN K×ĤOBTBıCIĤSBı DIBOHFE UP UF �USB LĤSZĤĸJ�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	��
 5IFSF BSF TBJE UP CF DPVOUMFTT CSFBUIT JO UIF CPEZ CVU 1SėŊB BOE
"QėOB IBWF CPUI CFFO EFTJHOBUFE BT UIF DIJFG BHFOUT�

	��
 1SėŊB TIPVME CF LOPXO UP CF MVOBS BOE "QėOB TPMBS� 5IF UXP MFBE�
FST PG UIF CPEZ UIFZ DBVTF HPJOH BOE DPNJOH�

	��
 5IFZ CSJOH BCPVU DSFBUJPO BOE EFTUSVDUJPO BOE CFTUPX QMFBTVSF
BOE QBJO� 5ISPVHI UIFN CFJOHT HSPX BOE EFHFOFSBUF�

	��
 5IFJS VOJPO 	ZPHBĴ
 NVTU BMXBZT CF LFFOMZ QSBDUJTFE CZ UIPTF EF�
TJSPVT PG MJCFSBUJPO� *U JT UISPVHI UIFN UIBU UIF SFTPMVUF BUUBJO BMM
TVQFSOBUVSBM QPXFST�

	��
 5IFSF JT OPUIJOH HSFBUFS UIBO UIF #SFBUI FMFNFOU BOE JU JT DPO�
TUBOUMZ BMM�QPXFSGVM JO UIF CPEZ GPS #SFBUI QFSGPSNT BMM UBTLT XJUI�
PVU DPOTDJPVTOFTT�

	��
 #FDBVTF JU DPPLT HSBJOT BOE PUIFS <GPPE> CZ GPSDJOH 'JSF UP CMB[F VQ
JU JT #SFBUI BMPOF XJUIPVU DPOTDJPVTOFTT XIJDI JODSFBTFT 3BTB����

	��
 5IF WBSJPVT EJTFBTFT XIJDI UIF MFBSOFE TFF JO UIF CPEZ BT SFTVMUJOH
GSPN BO JODPODFJWBCMF DBVTF BMM BSJTF GSPN #SFBUI�

	��
 #SFBUI LJMMT MJCFSBUFT DSFBUFT BOE NBJOUBJOT� "OE DPOTDJPVTOFTT JT
QFSDFJWFE JO UIF CPEZ CZ NFBOT PG #SFBUI�

	��
 8IFO #SBINė BOE UIF PUIFS HPET QPTTFTT UIF UISFF RVBMJUJFT���
UIFZ DBOOPU QFSGPSN UIFJS UBTLT JG UIFZ BSF EFWPJE PG #SFBUI�

	��
 "OE JU JT POMZ BT MPOH BT UIF MJPO UIBU JT #SFBUI TUBOET HVBSE JO UIF
IFBSUT PG MJWJOH DSFBUVSFT UIBU BMM UIF WBSJPVT FMFNFOUT BSF FYQFSJ�
FODFE�

	��
 "OE BûFS UBLJOH UIF TXPSE UIBU JT #SFBUI DVUUJOH Pä #SFBUI�T
DPNJOH BOE HPJOH BOE QJFSDJOH UIF QBUIXBZ PG #SBINė BOE UIF
PUIFS <HPET> FOKPZ CMJTTGVM IBQQJOFTT�

���5IJT JT MJLFMZ UP SFGFS UP UIF mSTU PG UIF TFWFO EIĤUVT QSPHSFTTJWFMZ NPSF SFmOFE QSPEVDUT PG
EJHFTUJPO DVMNJOBUJOH JO TFNFO�

���*�F� UIFZ BSF JO UIFJS TBLBMB GPSN�



��� $IBQUFS � #JOEV

	��
 )F XIP BCBOEPOT UIF ZPHB PG #SFBUI BOE QSBDUJTFT BOPUIFS ZPHB JT
B GPPM XIP UISPXT IJNTFMG Pä B NPVOUBJO QFBL FYQFDUJOH UP TVS�
WJWF�

5IVT FOET UIF (FOFSBM *ORVJSZ JOUP UIF #SFBUI JO UIF "UUBJONFOU PG *NNPSUBM�
JUZ�

$IBQUFS � 5IF *ORVJSZ JOUP UIF #JOEV &MFNFOU

	�
 4FFE 	CĕKBN
 JT UBVHIU UP CF UIF TJOHMF GVOEBNFOUBM CPEJMZ FTTFODF�
&WFSZUIJOH TFFO JO UIJT XPSME BSJTFT GSPN 4FFE�

	�
 #FJOH UIF FTTFODF PG UIF CPEJMZ DPOTUJUVFOUT 	EIĤUVUBUUWBN
 4FFE
JT BMXBZT BVTQJDJPVT 	ħJWBN
� "MM UIF HPET BSF GPVOE JO JU JO TVCUMF
GPSN�

	�
 5IJT JT #JOEV UIJT JT UIF .PPO UIJT JT 4FFE UIJT JT SBQUVSF
	NBEBĴ
��� UIJT JT B GVOEBNFOUBM FMFNFOU UIJT JT UIF WJUBM QSJODJQMF
UIJT JT UIF FTTFODF PG FWFSZUIJOH�

	�
 5IF <GPVS> #MJTTFT UBVHIU <UP BSJTF> JO UIF CPEZ UIFJS MBTU <UIF
#MJTT PG> $FTTBUJPO 	WJSBNĤOUĤĴ
��� BMTP BMM BSJTF GSPN #JOEV KVTU
BT NPPOMJHIU BSJTFT GSPN UIF NPPO�

	�
 #JOEV QVUT POF PO UIF QBUI JU HSBOUT IFBWFO JU HSBOUT MJCFSBUJPO
BOE JU HSBOUT QMFBTVSF� *U QSPEVDFT NFSJU BOE EFNFSJU� JO GBDU JU
BMXBZT QSPEVDFT FWFSZUIJOH <CFJOH> TPWFSFJHO�

	�
 #JOEV JT NBTUFSFE CZ #SFBUI� UIFSF JT OP PUIFS NFUIPE PGNBTUFSJOH
#JOEV� #JOEV FOUFST UIF WFSZ TBNF TUBUF UIBU #SFBUI JT JO�

���4BıWBSPEBZBUBOUSB �����o�� MPDBUFT UIFNBEBTUIĤOB JO UIF IFBE JO UIFNBIĤTVLIBDBLSB GSPNXIJDI
UIF NPPO XIPTF FTTFODF JT TFNFO 	CPEIJDJUUB
 ESJQT <JU> EPXOXBSET� 8F UIBOL 4IVCIBN "SPSB GPS
QPJOUJOH PVU UP VT UIJT SFGFSFODF�

���5IFTF BSF UIF GPVS #MJTTFT FYQFSJFODFE EVSJOH 7BKSBZėOB TFYVBM SJUVBM 	ĤOBOEB QBSBNĤOBOEB
TBIBKĤOBOEB BOE WJSBNĤOBOEB
� 'PS NPSF EFUBJMT TFF Q� �� PG UIF JOUSPEVDUJPO�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 5IJDLFOFE 	NēSDDIJUBĴ
��� JU SFNPWFT EJTFBTF� CPVOE JU NBLFT POF B
4LZ�3PWFS 	LIFDBSBUĤı OBZFU
� BCTPSCFE JU CSJOHT BCPVU BMM TVQFS�
OBUVSBM QPXFST BOE VONPWJOH JU CFTUPXT MJCFSBUJPO����

	�
 ,OPX UIBU #JOEV UP CF PG UXP LJOET NBMF BOE GFNBMF� 5IF NBMF
<#JOEV> JT DBMMFE 4FFE 	CĕKBN
 BOE 3BKBT��� JT <UIF #JOEV XIJDI JT>
QSPEVDFE JO XPNFO����

	�
 "T B SFTVMU PG UIFJS FYUFSOBM VOJPO IVNBOT BSF DSFBUFE� 8IFO UIFZ
BSF VOJUFE JOUFSOBMMZ POF JT EFDMBSFE B ZPHJ�

	��
 <5IF NBMF> #JOEV��� SFTJEFT JO ,ėNBSĲQB��� JO UIF DIBNCFS PG UIF
���0O UIF SBOHF PG NFBOJOHT PG UIF SPPU NēSDDI TFF.FVMFOCFME �����
���5IFTF EJäFSFOU TUBUFT DPSSFTQPOE UP TUBUFT PG NFSDVSZ JO *OEJBO BMDIFNJDBM QSBDUJDF PO XIJDI

TFF Q� ��� 5IJT WFSTF IBT QBSBMMFMT JO B XJEF SBOHF PG UFYUT 	TFF UIF UFTUJNPOJB JO UIF FEJUJPO GPS
EFUBJMT
�

���*O $ UIF HFOEFS PG SBKBT nVDUVBUFT CFUXFFO NBTDVMJOF BOE OFVUFS JO WFSTFT ��� ���� BOE ����� 8F
CFMJFWF UIJT UP SFnFDU UIF BVUIPS�T JOTPVDJBODF UPXBSET UIF NBUUFS� UIF TDSJCBM USBEJUJPO PDDBTJPOBMMZ
USJFT UP TUBOEBSEJTF SBKBT BT OFVUFS�

���$G� 7JWFLBNĤSUBĸĲB ��o���
TB FWB EWJWJEIP CJOEVŔ QėŊłVSP MPIJUBT UBUIė ]
QėŊłVSBŇ ĸVLSBN JUZ ėIVS MPIJUėLIZBŇ NBIėSBKBŔ ]]��]]
CJOEVS WJESVNBTBŇLėĸP ZPOJTUIėOBTUIJUBŇ SBKBŔ ]
ĸBĸJTUIėOF WBTFE CJOEVS EWBZPS BJLZBŇ TVEVSMBCIBN ]]��]]
CJOEVŔ ĸJWP SBKBŔ ĸBLUJS CJOEVS JOEĲ SBKP SBWJŔ ]
VCIBZPŔ TBŇHBNėE FWB QSėQZBUF QBSBNBŇ QBEBN ]]��]]

	��
 5IBU #JOEV JT PG UXP LJOET� 8IJUF BOE 3FE� 8IJUF <#JOEV> JT TBJE UP CF TFNFO
BOE 3FE <#JOEV> UIF (SFBU 3BKBT� 	��
 <3FE> #JOEV SFTFNCMFT DPSBM <BOE JT> TJUVBUFE
JO UIF QFSJOFVN <BT> 3BKBT� <8IJUF> #JOEV SFTJEFT BU UIF QMBDF PG UIF .PPO� *U JT WFSZ
EJåDVMU UP KPJO UIF UXP� 	��
 #JOEV JT ķJWB 3BKBT JT ķBLUJ� #JOEV JT UIF .PPO 3BKBT
JT UIF 4VO� #Z KPJOJOH UIF UXP PG UIFN UIF VMUJNBUF TUBUF JT BDIJFWFE�

���0OF XPVME IFSF FYQFDU CĕKB UIF UFSN GPS UIF NBMF GPSN PG #JOEV BOOPVODFE JO ���� /P NBOV�
TDSJQU XJUOFTTFT IBWF JU IPXFWFS� #FE IBT FNFOEFE BDDPSEJOHMZ�

���5BOUSJD XPSLT HJWF WBSJPVT MPDBUJPOT JO UIF CPEZ GPS ,ėNBSĲQB BOE 1ĲSŊBHJSJ 	PO UIFJS NBDSP�
DPTNJD DPVOUFSQBSUT JNQPSUBOU UBOUSJD QJMHSJNBHF TJUFT JO "TTBN BOE UIF 8FTUFSO (IBUT SFTQFD�
UJWFMZ TFF 4BOEFSTPO �������� O����
� 5IF "NŊUBTJEEIJ EPFT OPU TQFDJGZ UIFJS MPDBUJPOT CVU XF
NBZ JOGFS UIBU ,ėNBSĲQB JT JO UIF IFBE GSPN ���� XIJDI TBZT UIBU #JOEV JT MVOBS BOE 3BKBT TPMBS CF�
DBVTF ��� TBZT UIBU UIF .PPO JT MPDBUFE BU UIF UPQ PG UIF $FOUSBM $IBOOFM J�F� BU UIF UPQ QBSU PG UIF
IFBE 	"NŊUBTJEEIJ ���o�
� 5IF MPDBUJPO PG 3BKBT BU UIF QFSJOFBM SFHJPO JT NBEF DMFBS BU ���� BOE UIJT
UBMMJFT XJUI ��� XIJDI TBZT UIBU UIF 4VO JT MPDBUFE BU UIF CBTF PG UIF DFOUSBM DIBOOFM� 4JNJMBS JOGFSFODFT



��� $IBQUFS � #JOEV

NVMUJ�TUPSFZFE QBMBDF 	LēńĤHĤSBTZB
���� "T B SFTVMU PG QMFBTVSBCMF
DPOUBDU XJUI 1ĲSŊBHJSJ��� JU HPFT CZ XBZ PG UIF $FOUSBM $IBOOFM�

	��
 5IF 3BKBT PG MJWJOH CFJOHT SFTJEFT JO UIF HSFBU TBDSFE mFME JO UIF
QFSJOFVN� *U JT BT SFE BT B +BWė nPXFS��� BOE SFTUT VQPO UIF(PEEFTT
FMFNFOU 	EFWĕUBUUWBTBNĤEIŊUBN
����

	��
 ,OPX #JOEV UP CF MVOBS BOE 3BKBT TPMBS� 5IFJS VOJPO JT UP CF
CSPVHIU BCPVU JO UIF NVMUJ�TUPSFZFE QBMBDF 	LēńĤHĤSF
 XIJDI JT
WFSZ IBSE UP SFBDI�

	��
 5IJT <VOJPO> JT B GVOEBNFOUBM FMFNFOU UIF VMUJNBUF UFBDIJOH� 5IJT
JT DPOTJEFSFE UIF CFTU ZPHB� 5IJT JT UIF QBUI XIJDI CFTUPXT MJCFS�
BUJPO� 5IJT JT UIF VMUJNBUF TFDSFU�

NBZ CF NBEF GSPN UIF NFOUJPOT PG #JOEV BOE 3BKBT JO MBUFS IBńIBZPHB UFYUT 	TFF F�H� 7JWFLBNĤSUBĸĲB
�� JO XIJDI JU JT TBJE UIBU TFBMJOH UIF BQFSUVSF BCPWF UIF VWVMB CZ NFBOT PG LIFDBSĕNVESĤ TUPQT #JOEV
GSPN ESJQQJOH EPXOXBSET
� 5IF QSFDJTF MPDBUJPO PG 1ĲSŊBHJSJ JT IBSEFS UP JOGFS CVU JU XPVME BQQFBS
BMTP UP CF JO UIF IFBE TJODF JU JT BT B SFTVMU PG DPOUBDU XJUI 1ĲSŊBHJSJ UIBU #JOEV USBWFMT UISPVHI UIF
$FOUSBM $IBOOFM� 5FYUVBM TPVSDFT XIJDI MPDBUF ,ėNBSĲQB BOE 1ĲSŊBHJSJ JO UIF IFBE JODMVEF� .BIĤ�
NVESĤUJMBLB ����� 	G� ��W
 JO XIJDI ,ėNBSĲQB JT CFUXFFO UIF FZFCSPXT BOE 1ĲSŊBHJSJ 	BT 1VMMĨSB
 JO UIF
IFBE 	NBTUBLF
� %FWĕSBIBTZB Q���� XIJDI IBT ,ėNBSĲQB BU UIF CSBINBSBOEISB BOE 1ĲSŊBHJSJ BU "OėIBUB
	BU Q���� ,ėNBSĲQB JT TBJE UP CF BU "OėIBUB
� .BUTZFOESBTBıIJUĤ ���� BOE ����� SFTQFDUJWFMZ XIJDI
MPDBUF ,ėNBSĲQB BU UIF CSBINBSBOEISB BOE 1ĲSŊBHJSJ BU UIF ĘKÖė DBLSB J�F� CFUXFFO UIF FZFCSPXT� UIF
1SĤĸBUPŏBĸĕ mOBM LĤĸĲB Q���� XIJDI IBT ,ėNBSĲQB BU UIF UPQ PG UIF QBMBUF 	PO Q����� JU JT BU UIF ZPOJ
BOE TBSHBLĤĸĲB Q��� IBT JU JO UIF MPXFS BCEPNFO
� 5IF ĨJWBZPHBQSBEĕQJLĤ EPFT OPU NFOUJPO ,ėNBSĲQB
CVU MPDBUFT 1ĲSŊBHJSJ BU UIF UPQ PG UIF IFBE 	����
� JO SFMBUFE QBTTBHFT ĨĤSłHBEIBSBQBEEIBUJ ���� BOE
4JEEIBTJEEIĤOUBQBEEIBUJ ���� BMTP MPDBUF 1ĲSŊBHJSJ BU UIF UPQ PG UIF IFBE� $BLSBTBıWBSĤCIJTBNBZB f��
"CIJTBNBZBNB×KBSĕ Q��� BOE 4BıWBSPEBZBUBOUSB ��� BOE ��� MPDBUF 1ĲSŊBHJSJ BU UIF IFBE BOE ,ėNBSĲQB
BU UIF BSNQJUT 	LBLŏBZPĴ
� .BOZ UFYUT MPDBUF ,ėNBSĲQB BU PS OFBS UIF HFOJUBMT F�H� ĨĤSłHBEIBSBQBEEIB�
UJ���� (PSBLŏBZPHBħĤTUSB �� 3VESBZĤNBMB 6UUBSBUBOUSB ������ :PHBħJLIPQBOJŏBE 	���o�
� 7JNBMBQSBCIĤ BE
-BHIVLĤMBDBLSBUBOUSB ����� (PSBLŏBZPHBħĤTUSB �� BOE )BńIBUBUUWBLBVNVEĕ ����� MPDBUF 1ĲSŊBHJSJ JO UIF
IFBSU�

���LēńĤHĤSB JT B DPNNPO UFSN JO UIF 1BMJ $BOPO NFBOJOH iB CVJMEJOH XJUI B QFBLFE SPPG PS QJO�
OBDMFT QPTTJCMZ HBCMFE� PS XJUI BO VQQFS TUPSFZw 	3IZT %BWJT � 4UFEF ����o����� T�W� LēńĤHĤSB
�
*U JT BMTP GPVOE JO TFWFSBM 7BKSBZėOB UFYUT XIFSF JU SFGFST UP B iNVMUJ�TUPSFZFE QBMBDFw JO UIF NJE�
EMF PG B NBĸĲBMB 	3FJHMF ��������
� 5IF XPSE JT FYUSFNFMZ SBSF PVUTJEF #VEEIJTU MJUFSBUVSF BOE JU
JT TPNFXIBU EPVCUGVM UIBU JO UIPTF PDDVSSFODFT JU NFBOT B DPNQMFUF QBMBDF BOE OPU BO PSOBNFOUBM
FMFNFOU 	TFF F�H� 3ĤNĤZBĸB ������
�

���0O UIF MPDBUJPO PG 1ĲSŊBHJSJ TFF OPUF ����
���5IF CSJHIU SFE +BWė nPXFS 	)JCJTDVT SPTB�TJOFOTJT -�
 JT QPQVMBSMZ LOPXO BT UIF $IJOB 3PTF CVU JT

DPNNPO UISPVHIPVU TPVUI TPVUIFBTU BOE FBTU "TJB�
���5IF NFBOJOH PG UIJT DPNQPVOE JT TPNFXIBU PCTDVSF UP VT BT JU XBT UP TDSJCFT JO UIF MBUFS

USBOTNJTTJPO XIJDI IBT WBSJBOUT PG ¡TBNĤWŊUBN� 8F VOEFSTUBOE JU UP NFBO UIBU SBKBT JT MPDBUFE PO UIF
HPEEFTT FMFNFOU XIJDI JT TJUVBUFE BU UIF MPXFS PQFOJOH PG UIF DFOUSBM DIBOOFM 	���
�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	��
 )F XIP GPPMJTIMZ BCBOEPOT #JOEV :PHB BOE DIPPTFT BOPUIFS
<ZPHB> JT B GPPM GSVJUMFTTMZ LFFQJOH B WJHJM BNPOH CBSSFO USFFT
	ħĤLIPńBWŊLŏFŏV
����

	��
 #JOEV JT #VEEIB��� #JOEV JT ķJWB #JOEV JT 7JŜŊV <#JOEV JT>
#SBINė #JOEV JT UIF HPE JO BMM <CFJOHT> #JOEV JT UIF NJSSPS PG
UIF UISFF XPSMET 	USBJMPLZBEBSQBĸBĴ
����

	��
 #JOEV JT NBTUFSFE JO UIF TBNF XBZ UIBU #SFBUI JT NBTUFSFE� 5IF
TUBUF PG UIF .JOE JT UIF TBNF BT UIF TUBUF PG #JOEV�

	��
 8IFO #SFBUI NPWFT UIFO #JOEV JT TBJE UP NPWF� )F XIPTF #JOEV
JT NPWJOH IBT B SFTUMFTT .JOE�

	��
 5IBU HPE UPP XIP JT UIF MPSE PG BMM UIF FMFNFOUT BOE <CPUI> IBT UIF
OBUVSF PG FYJTUFODF 	CIBWBSēQĕ 
��� <BOE JT> VOUBJOUFE <CZ JU> SFTJEFT
JO BMM CFJOHT JO UIF GPSN PG #JOEV�

	��
 "T MPOH BT #SFBUI JT NPWJOH #JOEV JT BMTP VOTUFBEZ� "T MPOH BT
#JOEV JT NPWJOH JO UIF CPEZ .JOE UPP JT VOTUFBEZ�

	��
 8IFO #JOEV .JOE BOE #SFBUI BSF DPOTUBOUMZ NPWJOH QFPQMF BSF
CPSO BOE EJF� 5SVF USVF JT UIJT UFBDIJOH�

	��
 *U JT UBVHIU UIBU/ėEB JT #JOEV JT.JOE�/ėEB BOE#JOEV BOE.JOE�
JO QSBDUJDF 	QSBTĤEIBOF
 UIF UISFF BSF POF����

	��
 "MUIPVHI UIFTF UISFF BSF QSFTFOU JOEJWJEVBMMZ JO UIF CPEZ XIFO
#SFBUI JT NBTUFSFE UIFZ BSF BMM TVSF UP CF NBTUFSFE�

���5IF JEFOUJUZ PG UIF ħĤLIPńB USFF SFGFSSFE UP IFSF JT VODMFBS� ĨĤLIPńBLB JT DPNNPOMZ JEFOUJmFE BT
4USFCMVT BTQFS -PVS� 	TFF F�H� 1BOEBOVT POMJOF *OEJBO 1MBOUT %BUBCBTF BU JV�ä�DVOJ�D[�QBOEBOVT
 CVU
UIJT USFF QSPEVDFT GSVJU 	BMCFJU JOFEJCMF
� .POJFS�8JMMJBNT JEFOUJmFT ħĤLIPńB	LB
 BT i5SPQIJT "T�
QFSB 	B TNBMM DSPPLFE VHMZ USFF
w� i5SPQIJT "TQFSBw JT BO BSDIBJD OBNF GPS B USFF VTFEEVSJOH UIF FBSMZ
DPMPOJBM QFSJPEXIPTF JEFOUJmDBUJPO JT VODFSUBJO CVU JT BMTP GSVJU�CFBSJOH 	)BNJMUPO ��������
� 5IF
VTFMFTTOFTT PG UIF ħĤLIPńB USFF JT SFGFSSFE UP BU 3BTĤSĸBWBTVEIĤLBSB ����� BOE 4VCIĤŏJUBSBUOBLPħB �����

���5IF FNFOEBUJPO CVEEIBĴ JT TVQQPSUFE CZ UIF 4JEEIPQBEFħB BOE 5BOUSBħMPLBTBıHSBIB 	TFF FEJUJPO
BQQBSBUVT GPS DJUBUJPOT BOE SFGFSFODFT
�

���5IF FQJUIFU USBJMPLZBEBSQBĸBĴ JT VODMFBS UP VT� 1FSIBQT JU NFBOT UIBU UISPVHI #JOEV POF NBZ
IBWF B DMFBS WJTJPO PG UIF UISFF XPSMET� 8F UIBOL 5PLF ,OVETFO GPS UIJT TVHHFTUJPO�

���CIBWBSēQĕ � UIJT NBZ BMTP NFBO iIBT UIF OBUVSF PG ķJWBw�
���*O UIF MJHIU PG UIF QSFDFEJOH BOE GPMMPXJOH WFSTFT WĤZVXPVMENBLF CFUUFS TFOTF UIBO OĤEB IFSF

CVU OĤEB JT GPVOE JO BMM XJUOFTTFT TP XF IBWF EFDJEFE UP QSFTFSWF JU�



��� $IBQUFS � .JOE

	��
 8IFO #SFBUI JT TUJMMFE 	NSJZBUF
��� UISPVHI DPOUBDU XJUI UIF JOTJEF
PG UIF (PEEFTT PG UIF $FOUSF UIFO #JOEV BOE .JOE BSF TUJMMFE
UPHFUIFS XJUI #SFBUI�

	��
 5IF FMFNFOUT BMM SFTJEF JO UIF CPEZ IFMQMFTT <XJUIPVU #SFBUI>�
5IFZ NPWF XIFO #SFBUI NPWFT BOE UIFZ BSF TUJMMFE XIFO #SFBUI
JT TUJMMFE�

	��
 %FBUI SFTVMUT GSPN UIF GBMM PG #JOEV MJGF GSPN IPMEJOH PO UP
#JOEV� 8IFO UIF HSFBU KFXFM #JOEV JT QFSGFDUFE UIFO BMM TVQFS�
OBUVSBM QPXFST BSJTF�

	��
 <8IFO> UIF MVOBS /FDUBS PG *NNPSUBMJUZ HPFT EPXO BMM FNCPEJFE
CFJOHT EJF� )F JO XIPN UIF #JOEV JT JOEJWJTJCMF JT B 4JEEIB JO B
EJBNPOE CPEZ 	WBKSBQB×KBSF
����

5IVT FOET UIF *ORVJSZ JOUP UIF #JOEV &MFNFOU�

$IBQUFS � 5IF *ORVJSZ JOUP.JOE

	�
 5IF SVMFS PG UIF CPEZ BOE UIF FYQFSJFODFS PG QMFBTVSF BOE TPS�
SPX� UIJT JT UIF .JOE 	DJUUBN
 XIJDI SFTJEFT VOEFmMFE JO QFPQMF�T
IFBSUT�

	�
 .JOE JT FNQUZ PG GPSN 	ħēOZBN ĤLĤSBUBĴ
��� QFSDFQUJCMF GSPN UIF
TJHOT PG JUT FäFDUT IBSE UP HSBTQ GSFF GSPN JEFOUJGZJOH DIBSBDUFS�
JTUJDT� JU FYJTUT CVU JO UIF TBNF XBZ BT JMMVTJPO�

	�
 6ODSVTIBCMF VOCVSOBCMF GSFF GSPN DVUT BOE CSFBLT <XIFO> VO�
TUFBEZ JU JT BHJUBUFE <BOE> DSVFM <XIFO> DBMN JU JT mU UP CF IBSOFTTFE
GPS EIBSNB�

	�
 8JUI EFMJHIU JU MBVHIT <BOE> GSPMJDT� XJUI KPZ JU QMBZT <BOE> JT IBQQZ�
XJUI JOUFMMJHFODF JU QSPWJEFT POF�T VQLFFQ� XJUI XJTEPN JU GFBST
EBOHFS�

���5IJT VTBHF PG NSJZBUF 	DG� �����
 JT CBTFE PO BMDIFNJDBM UFSNJOPMPHZ PO XIJDI TFF Q� ���
���5IJT JT B #VEEIJTU UFSN 	TFF.BMMJOTPO ����B���� GPS SFGFSFODFT
�
���5IJT QISBTF JT JOEJDBUJWF PG UIF UFYU�T #VEEIJTU PSJHJOT�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 *U DSJFT XJUI HSJFG GPS <EFBE> SFMBUJWFT� JU HFUT EFMVEFE CZ UIF QVSTVJU
PG XFBMUI� JU HFUT BOHSZ BU UIF BDUJPOT PG FOFNJFT� XJUI EFTJSF JU
NBLFT MPWF UP B XPNBO�

	�
 5IF BDUJWJUZ PG UIF KFXFM UIBU JT.JOE DBOOPU CF EFTDSJCFE� JU JT GSPN
.JOE UIBU UIF CFXJMEFSJOH DZDMF PG TBıTĤSB JT QSPEVDFE�

	�
 5IF MFBSOFE QSBJTF EIBSNB QPXFS QMFBTVSF BOE MJCFSBUJPO� "MM UIBU
JT UIF BQQFBSBODF PG .JOE <JOEFFE> JU JT OPU EJäFSFOU GSPN .JOE�

	�
 5IF FMFNFOU .JOE JT UIF POMZ UIJOH UP CF NBTUFSFE JO BMM <PUIFS>
QIJMPTPQIJFT� "O VOXJTF QFSTPO IBWJOH SFBE UIJT JO <QIJMPTPQIJ�
DBM> UFYUT GBMMT JOUP FNQUJOFTT�

	�
 )F XIP USJFT UP DPOUSPM .JOE CZ NFBOT PG TFMG�FNQPXFSJOH ZPHB
	TWĤEIJŏńIĤOFOB ZPHFOB
��� EFMVEFEMZ DIFXT B SPDL BOE UIJSTUZ ESJOLT
UIF TLZ����

	��
 )F XIP IBT OPU BUUBJOFE UIF MFWFM PG B 4JEEIB EPFT OPU IBWF UIF
HSBDF PG B HVSV EPFT OPU IBWF UIF JOOBUF DBQBCJMJUZ PG BCJEJOH CZ
UIF %IBSNB 	BHPUSBĴ
��� <BOE> JT GVMM PG EFNFSJU XJMM MFBE <IJT> .JOE
UP FNQUJOFTT <BMPOF>�

	��
 *O UIF TBNF XBZ UIBU mSF JT OPU DPORVFSFE CZ mSF OPS BJS CZ BJS
OPS XBUFS CZ XBUFS .JOE <JT OPU DPORVFSFE> CZ .JOE�

	��
 " TXPSE DBOOPU DVU JUTFMG <FWFO> JG JU JT WFSZ TIBSQ� <&WFO> B XFMM�
EJTDJQMJOFE NFOUBM TUSFBN 	¡DJUUBTBıUĤOBĴ
 DBOOPU NBTUFS JUTFMG�

	��
 4JODF UIF NJOE JT BMXBZT TVQQPSUMFTT 	OJSĤMBNCF
 NBLJOH B TVQQPSU
PG JU JT MJLF IPQJOH UP TMFFQ DPNGPSUBCMZ JO UIF PDFBO PS JO UIF TLZ�

���0O TWĤEIJŏńIĤOBZPHB TFF OPUF ���
���:BOH 	GPSUIDPNJOH
 SBJTFT UIF QPTTJCJMJUZ UIBU UIJT JT B SFGFSFODF UP UXP QSBDUJDFT mSTU EFTDSJCFE

JO $IJOFTF TPVSDFT� IPMEJOH B EBUF TUPOF JO UIF NPVUI UP BUUBJO MPOHFWJUZ BOE FBUJOH RJ 	WBQPVS

XIJDI BTTJTUT FYUFOEFE GBTUJOH CVU XF UIJOL UIJT JT B DPJODJEFODF�

���*O TPNF #VEEIJTU USBEJUJPOT HPUSB JT UIF JOOBUF DBQBCJMJUZ UP FOUFS UIF ĤSZBEIBSNB 	TFF.BIĤZĤOB�
TēUSĤMBıLĤSB � BOE %�"NBUP ���� UIFSFPO
�



��� $IBQUFS � .JOE

	��
 5IF NJOE 	DJUUBN
 JT BVUPNBUJDBMMZ PNOJQSFTFOU� JG JU XFSF QFS�
DFJWFE CZ UIF NJOE 	CVEEIZĤ
��� UIFO JU XPVME IBWF UP CF VOEFS�
TUPPE BT BO FYUFSOBM NJOE CZ TPNFUIJOH FYUFSOBM UP JU�

	��
 5IPTF XIP VTF UIFJS NJOET 	CVEEIZĤ
 UP QFSGPSN <UIF QSBDUJDF PG>
NFOUBM SFTUSBJOU <SFHBSEJOH JU BT> UIF FTTFODF PG UIF UBOUSBT GBMM
POUP QBUIT PO XIJDI UIFZ DBOOPU SFUVSO 	BOJWBSUBLBNĤSHFŏV
 MJLF
mTI <GBMMJOH JOUP USBQT>����

	��
 5IF SFWFSFE PNOJTDJFOU POF 	TBSWBK×BQĤEBJĴ
��� PODF UBVHIU <UIF
GPMMPXJOH> XBOUJOH UP CFTUPX GBWPVS VQPO UIF XPSME� -JTUFO XJUI
UIF SJHIU BUUJUVEF ZPV XIP BSF GSFF GSPN GBMTF LOPXMFEHF����

	��
 0OF TIPVME LOPX UIBU.JOE JT BMXBZT CPSOF CZ #SFBUI JO UIF CPEZ�
.JOE JT TVSF UP SFTJEF JO XIBUFWFS QMBDF #SFBUI SFTJEFT�

	��
8IFO B QBSU <PG UIF CPEZ> IBQQFOT UP IBWF CFFO CJUUFO CZ B DSFBUVSF
TVDI BT B TOBLF BOE JT <UIVT> BCBOEPOFE CZ #SFBUI POF EPFT OPU
FYQFSJFODF UIF nPX PG DPOTDJPVTOFTT JO UIBU QMBDF CFDBVTF PG UIF
EBNBHF UP UIF nFTI�

	��
 8IFO #SFBUI JT TFFO UP NPWF PO UIF SJHIU BOE MFû <BOE OPU JO
UIF DFOUSBM DIBOOFM> UIFO JU JT B DSFBUVSF�T .JOE UIBU FYQFSJFODFT B
(VŊB QSPEVDFE GSPN 1SBLŌUJ����

	��
 8IFO #SFBUI JT JO UIF DFOUSF CFDBVTF JU IBT TUPQQFE NPWJOH JO
CPUI <TJEFT> UIFO .JOE IBWJOH UBLFO IPME PG BMM UIF FMFNFOUT JT
FWFSZXIFSF�

���*O UIF "NŊUBTJEEIJ CVEEIJ BOE DJUUB BSF TZOPOZNPVT� #PUI NBZ SFGFS UP FJUIFS B MBUFOU TUBUF PS
TQFDJmD NBOJGFTUJPO PG UIF NJOE�

���8F VOEFSTUBOE BOJWBSUBLBNĤSHFŏV JO UIF TJNJMF BT SFGFSSJOH UP XJDLFS USBQT XIJDI BMMPX mTI UP
FOUFS CVU OPU MFBWF�

���)FSF TBSWBK×BQĤEBJĴ QSPCBCMZ SFGFST UP UIF #VEEIB CVU DPVME SFGFS UP 7JSĲQB PS UIF BVUIPS�T
HVSV�

���*U JT QPTTJCMF UIBU ħSēZBUĤN JO ����D JT UIF mSTU XPSE PG B EJSFDU RVPUBUJPO XIPTF FOE JT VODMFBS
	JU DPVME mOJTI XJUI WFSTFT �� �� PS �� UIF FOE PG UIF DIBQUFS
�

���5IF GPMMPXJOH UXP DIBQUFST FYQMBJO UIF DPODFQUT PG (VŊB BOE 1SBLŌUJ BT GPVOE JO UIF "NŊUB�
TJEEIJ�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	��
 5IFO UIFSF JT LOPXMFEHF UIFO UIFSF JT NFEJUBUJPO UIFO UIFSF JT
QFSGFDUJPO UIFO UIFSF JT JNNPSUBMJUZ� 5IFO JOEFFE QFSGFDU GVTJPO
PG UIF UISFF WBKSBT <PG CPEZ TQFFDI BOE NJOE> JT TVSF UP BSJTF�w���

5IVT FOET UIF *ORVJSZ JOUP UIF .JOE�

$IBQUFS � 5IF *ORVJSZ JOUP 1SBLńUJ

	�
 *U JT 1SBLŌUJ UIBU JT TBJE UP CF UIF HSFBU GFUUFS PG .JOE UIF EFBUI PG
UIF #SFBUI FMFNFOU BOE UIF EPXOGBMM PG UIF CPEZ����

	�
 5IF HPPE BOE CBE EFFET EPOF JO QSFWJPVT CJSUIT BSF BMM GPVOE JO
UIF CPEZ JO UIF GPSN PG 1SBLŌUJT�

	�
 1SBLŌUJ TIPVME CF LOPXO UP CF PG UXP LJOET� QIZTJDBM BOE NFOUBM�
1IZTJDBM <1SBLŌUJ> JT <UIF %PŜBT> 7ėUB 1JUUB BOE <,BQIB>� .FOUBM
<1SBLŌUJ> IBT UIF NJOE 	CVEEIJ¡
 BT JUT mFME PG PQFSBUJPO�

	�
 5IF NPNFOUBSZ <FYQFSJFODFT PG> QMFBTVSF TVäFSJOH BOE TP GPSUI
UIBU BSJTF JO UIF NJOE BOE UIF NJOE BOE PUIFS <FMFNFOUT> 	CVEEIJ�
QSBCIŊUBZBĴ
 BSF BMM (VŊBT PG 1SBLŌUJ�

	�
 5IF WBSJPVT <TUBUFT> XIJDI BSF EFTUSPZFE BOE QSPEVDFE JO .JOE FW�
FSZ NPNFOU MJLF XBWFT JO UIF PDFBO BSF NFOUBM 1SBLŌUJT�

	�
 "T MPOH BT 1SBLŌUJT FYJTU .JOE JT EFmMFE� 8IFO BMM 1SBLŌUJT BSF EF�
TUSPZFE .JOE CFDPNFT QVSF�

���5IF DPODFQU PG UIF UISFF WBKSBT J�F� UIF JOEJWJTJCMF FTTFODFT PG CPEZ TQFFDI BOE NJOE JT NPTU
DMPTFMZ BTTPDJBUFE XJUI UIF (VIZBTBNĤKB MJUFSBUVSF CVU PDDVST BT FBSMZ BT UIF "EIZBSEIBħBUJLĤ 1SBK×Ĥ�
QĤSBNJUĤ 	QBSBHSBQIT � �� ��
�

���5IF "NŊUBTJEEIJ�T VOEFSTUBOEJOH PG 1SBLŌUJ JT TJNJMBS UP UIBU GPVOE JO UIF TP�DBMMFE ĘSZB TDIPPM
PG FYFHFTJT PG UIF (VIZBTBNĤKB� *O IJT TUVEZ PG UIF 1B×DBLSBNB UIF GVOEBNFOUBM UFYU PG UIF ĘSZB
TDIPPM 5PNBCFDIJ SFNBSLT UIBU iMB UIÎPSJF EFT QSBLSUJ FU EFT MVNJÑSFTyOPVT SFTUF PCTDVSF Ê
QMVTJFVST ÎHBSETw 	������� ä�
� 'PMMPXJOH 5PNBCFDIJ 	JCJE���� O���
 XIP OPUFT WBSJPVT USBOTMBUJPOT
PG QSBLŊUJ CZ PUIFS TDIPMBST 	iNFOUBM TUBUFT PG EFmMFNFOUw iOBUVSFTw iOBUVSBM TUBUFTw iPCTDVSJUZw
BOE iPQBDJUZw
 XF IBWF LFQU UIF UFSN VOUSBOTMBUFE JO PSEFS OPU UP PCTDVSF JUT DPNQMFYJUZ� *O UIF
4WĤEIJŏńIĤOBLSBNBQSBCIFEB B UFYU PG UIF ĘSZB TDIPPM NBMGPSNFE 1SBLŌUJT BSF TBJE UP CF QVSJmFE CZ
NFBOT PG TWĤEIJŏńIĤOBZPHB 	W���
�



��� $IBQUFS �� (VŀB

	�
 5IF QIZTJDBM 1SBLŌUJT BSF TBJE UP CF 7ėUB 1JUUB ,BQIB BOE <UIFJS
TVCEJWJTJPOT>� 1BZJOH OP IFFE UP 	ĤLŏJQZB
 .JOE UIFZ DPOTUBOUMZ
DBSSZ PVU <CPEJMZ> GVODUJPOT�

	�
 7ėUB TIPVME CF LOPXO UP CF PG mWF LJOET 1JUUB JT TBJE UP CF PG mWF
LJOET <BOE> ,BQIB JT UBVHIU UP CF PG mWF LJOET� 5IF CBTJD 1SBLŌUJT
BSF TBJE UP CF UIVT�

	�
 4P UIBU NFO NBZ FYQFSJFODF TVäFSJOH PS EJF BT B SFTVMU PG UIFJS
LBSNB <UIF QIZTJDBM 1SBLŌUJT> JO DPOKVODUJPO XJUI UIF CSFBUI QSP�
EVDF EJTFBTFT�

	��
 5IF GFFMJOHT PG IVOHFS TMFFQ UIJSTU MPTT PG DPOTDJPVTOFTT DPME
BOE IFBU BSF BMM (VŊBT PG 1SBLŌUJ�

	��
 1SBLŌUJ CSJOHT BCPVU <EFmDJFODJFT> JO UIF CPEZ <TVDI BT> HSFZ IBJS
XSJOLMFT TLJO EJTFBTF EFBGOFTT BOE EVNCOFTT BOE <NBLFT B QFS�
TPO> POF�FZFE MBNF PS IVODICBDLFE�

	��
 :PHB EPFT OPU IBQQFO JO UIPTF JO XIPTF CPEJFT 1SBLŌUJT MFBE UIF
XBZ KVTU BT B TQSPVU EPFT OPU BQQFBS JO B GPSFTU <XIFSF UIF USFFT
TIBEF UIF GPSFTU nPPS>�

	��
 8IFO BMM 1SBLŌUJT JO DPOKVODUJPO XJUI #SFBUI IBWF CFFO EF�
TUSPZFE UIFO LOPXMFEHF BQQFBST MJLF UIF TVO BU UIF FOE PG UIF
OJHIU�

	��
 5IF VOJWFSTF JT DPOTVNFE CZ 1SBLŌUJ CVU <1SBLŌUJ> JT OPU DPOTVNFE
CZ BOZUIJOH� )F XIP UIBOLT UP UIF HSBDF <PG UIF HVSV> IBT DPO�
TVNFE <1SBLŌUJ> IBT DPOTVNFE EFBUI�

5IVT FOET UIF *ORVJSZ JOUP 1SBLŊUJ�

$IBQUFS �� 5IF *ORVJSZ JOUP (VŦB

	�
 (VŊBT UPP BSF GPVOE JO UIF CPEJFT PG QFPQMF JO TBıTĤSB� *U JT GSPN
1SBLŌUJ UIBU UIFZ BSF QSPEVDFE BT 4BUUWB 3BKBT BOE 5BNBT�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 5IF CPEZ 	QJĸĲBĴ
 JT CPVOE CZ UIF UISFF (VŊBT� .JOE JT CPVOE <CZ
UIFN> UPP� -JTUFO UP B TVNNBSZ PG UIFJS DBUFHPSJTBUJPO BOE IPX JU
DPNFT BCPVU�

	�
 &WFO UIPVHI UIFTF (VŊBT BSF TQPLFO PG JO UIF XPSME JO FRVBM UFSNT
UIF 4BUUWB EJTQPTJUJPO JT POF JO B UIPVTBOE�

	�
 <5IF DPOEJUJPOT PG> HSFFE BOHFS IVOHFS EJTHVTU WJPMFODF
IZQPDSJTZ <BOE> MZJOH XIJDI BSF TFFO JO NFO JO UIJT XPSME BMM BSJTF
GSPN 5BNBT�

	�
 4MFFQ FYIBVTUJPO JHOPSBODF MB[JOFTT BOE GPSHFUGVMOFTT BSJTF POMZ
GSPN 5BNBT� <5BNBT> QSFEPNJOBUFT OFBS EFBUI�

	�
 4JOHJOH EBODJOH QMBZJOH NVTJD ESFTTJOH VQ QVUUJOH PO PJOU�
NFOUT MBVHIJOH BOE nJSUJOH� BMM UIFTF BSF QSPEVDFE GSPN 3BKBT�

	�
 5IF NFOUBM TUBUFT UIBU BSF QSPEVDFE GSPN NPNFOU UP NPNFOU CZ
UIF EFTJSF GPS JOUFSDPVSTF XJUI XPNFO BOE UIF BDU PG DPQVMBUJPO�
<EVSJOH UIFTF> UIF 3BKBT (VŊB QSFEPNJOBUFT�

	�
 5IF CPEZ JT OPSNBMMZ EPNJOBUFE CZ 3BKBT BOE 5BNBT� 8IFO UIPTF
UXP BSF EFTUSPZFE 4BUUWB JT TVSF UP BSJTF�

	�
 8IFO UIF 4BUUWB TUBUF BSJTFT UIFO NFO BUUBJO UIF USVF HPBM� 8IFO
UIF USVF HPBM JT <BUUBJOFE> QVSF LOPXMFEHF NBOJGFTUT�

	��
 )F XIP TBZT i* IBWF LOPXMFEHFw XIFO IJT CPEZ DPOUBJOT 3BKBT
BOE 5BNBT BOE JT GVMM PG %PŜBT JT DPOTJEFSFE UP CF JHOPSBOU BOE
EFSBOHFE�

	��
 5IF TFMG�FNQPXFSJOH ZPHB 	TWĤEIJŏńIĤOFOB ZPHFOB
 DBOOPU EFTUSPZ
<UIFTF> UXP (VŊBT JO NFO� 5IFSF JT B TQFDJBM TFBM 	NVESĤ
 GPS UIBU
QSPEVDFE GSPN UIF MPUVT�NPVUI PG UIF HVSV�

5IVT FOET UIF *ORVJSZ JOUP (VŊB�



��� $IBQUFS �� UIF (SFBU 4FBM

$IBQUFS �� 5IF *ORVJSZ JOUP UIF (SFBU 4FBM

	�
 5IBU (SFBU 4FBM 	NBIĤNVESĤ
 XIJDI JT IJEEFO JO BMM UIF UBOUSBT JT
<OPX> UBVHIU� )BWJOH PCUBJOFE JU NFO BSF XPSTIJQQFE CZ HPET�

	�
 "ûFS QFSGPSNJOH B IPTU PG HPPE EFFET UISPVHI UFO CJMMJPO CJSUIT
ZPHJT PCUBJO JU BOE DSPTT UIF PDFBO PG FYJTUFODF�

	�
 $BSFGVMMZ QSFTT UIF QFSJOFVN XJUI UIF MFû IFFM FYUFOE UIF SJHIU
GPPU BOE IPME JU mSNMZ XJUI UIF IBOET�

	�
 -Jû VQ UIF IBVODIFT POUP B TFBU 	ĤTBOF
 QVU UIF DIJO PO UIF DIFTU
DMPTF UIF OJOF <CPEJMZ> PQFOJOHT BOE mMM VQ UIF BCEPNFO XJUI BJS�

	�
 1VU UIFNJOE BU UIF DSPTTSPBET 	DBUVĴQBUIF
��� BOE DPNNFODF CSFBUI�
DPOUSPM� 4UPQ UIF NPWFNFOU PG UIF .PPO BOE 4VO BOE QFSGPSN
SFTUSBJOU PG UIF CSFBUI 	QSĤĸBZBOUSBĸBN
����

	�
 5IJT JT UIF BTTJNJMBUJPO 	KĤSBĸĤ
��� PG JNQVSJUZ 	LBŏĤZBTZB
��� UIF BD�
UJWBUJPO 	DĤSBĸBN
 PG #JOEV BOE /ėEB UIF nVTIJOH PG BMM UIF DIBO�
OFMT BOE UIF LJOEMJOH PG UIF mSF�

	�
 .BTUFSZ PG #PEZ 4QFFDI BOE .JOE CZ NFBOT PG UIF :PHB PG #PEZ
4QFFDI BOE.JOE JT TVSF UP BSJTF UISPVHI QSBDUJDF GPS UIF ZPHJ XIP
JT PO UIF QBUI�

	�
 #Z NFBOT PG UIJT TFBM UIF ZPHJ JT TVSF UP PCUBJO FWFSZUIJOH TP IF
TIPVME [FBMPVTMZ QSBDUJTF UIJT (SFBU 4FBM�

	�
 #FDBVTF UIJT TFMG�CPSO TFBM JT UIF HSFBUFTU PG BMM TFBMT UIF CFTU
BNPOH UIF XJTF DBMM JU UIF (SFBU 4FBM�

���5IFNJDSPDPTNJD DBUVĴQBUIB iDSPTTSPBETw JT B QMBDF XIFSF GPVS DIBOOFMTNFFU� 5IF MPDBUJPO DBO
WBSZ� IFSF CFDBVTF PG ����� XIJDI TBZT UIBU UIF MPDL BU UIF QFSJOFVN DMPTFT UISFF DIBOOFMT MFBWJOH
PQFO UIF DFOUSBM DIBOOFM JU JT MJLFMZ UP CF BU UIF CPUUPN PG UIF DFOUSBM DIBOOFM CVU JO UIF 5BOUSĤMPLB
	������ DG� +BZBSBUIB BE MPD�
 BOE .BIĤOBZBQSBLĤħB PG ķJUJLBŊŘIB 	QQ� �� BOE ��
 JU JT CFIJOE UIF UPQ PG
UIF OPTF JO UIF DBWJUZ BCPWF UIF QBMBUF�

���QSĤĸBZBOUSBĸBN� UIF 5JCFUBO USBOTMBUJPO PG UIJT JT �LISVM �LIPS XIJDI JT UIF OBNF HJWFO UP WBSJ�
PVT TZTUFNT PG CSFBUIJOH BOE NPWFNFOU SFDPSEFE JO 5JCFU GSPN UIF MBUF ��UI PS FBSMZ ��UI DFOUVSZ
POXBSET 	TFF F�H� #BLFS ����
�

���0O UIF BMDIFNJDBM UFSNT KĤSBĸB�Ĥ BOE DĤSBĸB TFF QBHF ���
���5IF TQFDJmD NFBOJOH PG LBŏĤZB JO UIF "NŊUBTJEEIJ JT VODMFBS 	TFF OPUF ���
�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	��
 *U DIFDLT EFBUI TP JT BMXBZT CFOFmDJBM� <#SFBUI�>DPOUSPM 	ZBOUSBN
���
JT NBTUFSFE POMZ CZ IF XIP IBT mYFE JU JO <IJT> NJOE�

	��
 5IF OBNF TQFMU PVU CZ UIF mSTU TZMMBCMFT PG UIF XPSET PG JUT <OBNF>
JT UBVHIU KVTU GPS UIF BNVTFNFOU PG UIPTF FOHBHFE JO ZPHB����

5IVT FOET UIF *ORVJSZ JOUP UIF (SFBU 4FBM�

$IBQUFS �� UIF *ORVJSZ JOUP UIF <(SFBU> -PDL

	�
 :PHJT BSF TVSF UP NBTUFS UIJT (SFBU 4FBM CZ NFBOT PG <UIF UFDIOJRVF>
DBMMFE UIF(SFBU -PDL 	NBIĤCBOEIBĴ
 XIJDI LFFQT UIF CSFBUI JO UIF
CPEZ�

	�
 "OE UIF (SFBU -PDL TIPVME CF LOPXO UP CF PG UXP LJOET KVTU BT
#JOEV XBT TBJE UP CF GPS UIFSF JT UIF 1FSJOFVN -PDL GPS UIF HPE�
EFTTFT BOE UIF 5ISPBU -PDL GPS UIF <HSFBU> HPE����

<5IF 1FSJOFVN -PDL>
	�
 *OIBMF IPME UIF CSFBUI QFSGPSN UIF (SFBU 4FBM XIJDI SFNPWFT

EBOHFS BOE RVJDLMZ BQQMZ UIF <1FSJOFVN> -PDL XIJDI JT LFQU TF�
DSFU GSPN UIF HPET BOE EFNPOT�

���5IF QSFDJTF SFGFSFOU PG UIF QPMZTFNPVT UFSN ZBOUSB IFSF JT VODFSUBJO� *O ���� QSĤĸBZBOUSBĸBNFBOT
CSFBUI DPOUSPM BOE XF IBWF USBOTMBUFE ZBOUSB IFSF XJUI UIF TBNF NFBOJOH� 5IJT JT TVQQPSUFE CZ UIF
5JCFUBO USBOTMBUJPO JO $ XIJDI IBT �LISVM �LIPS JO CPUI DBTFT� *O BMDIFNJDBM UFSNJOPMPHZ ZBOUSB JT B
HFOFSJD UFSN GPS B DSVDJCMF 	)FMMXJH �������o�� EFTDSJCFT BOE EFQJDUT TFWFSBM WBSJFUJFT PG ZBOUSB
�
*U DBO BMTP NFBO iCPEZw� WFSTF �D PG UIF :PHĤWBUĤSB BUUSJCVUFE UP /ėHėSKVOB PS %JHOėHB NFOUJPOT UIF
EFIBZBOUSB� CPUI UIF 5BOUSĤMPLB BOE .PLŏPQĤZB NFOUJPO UIF EFIBZBOUSB UISFF UJNFT 	5BOUSĤMPLB ������
������ ������� .PLŏPQĤZB ������ ������� �������
� BOE +BZBSBUIB BE 5BOUSĤMPLB ������ VOEFSTUBOET
ZBOUSF UP NFBO iJO UIF CPEZw 	ZBOUSB JUJ EFIF
�

���%FTQJUF PVS CFTU FäPSUT XF IBWF CFFO VOBCMF UP mOE B DPODMVTJWF TPMVUJPO UP UIJT SJEEMF� 5IF
5JCFUBO USBOTMBUJPO JO$ JT OPOTFOTJDBM� "O VOMJLFMZ CVU OPU JNQPTTJCMF SFGFSFOU IFSF JT B DPNCJOBUJPO
PG UIF mSTU UXP MFUUFST PG FBDI DPNQPOFOU PG NBIĤNVESĤ� NBIB�NVEB J�F� .PIBNNFE� *TMBN XBT
DFSUBJOMZ LOPXO UP 7BKSBZėOB BVUIPST BU UIF UJNF PG UIF "NŊUBTJEEIJ�T DPNQPTJUJPO� UIF ,ĤMBDBLSB�
UBOUSB�T NBOZ SFGFSFODFT UP JU IBWF CFFO BOBMZTFE CZ /FXNBO 	����
� .PIBNNFE�T OBNF JT HJWFO
UIFSFJO BT NBEIVQBUJ PS NBEIVNBUJ 	/FXNBO ��������� UIFTF OBNFT BSF EFQSFDBUPSZ KPLFT CFDBVTF PG
UIFJS BMDPIPMJD DPOOPUBUJPOT
 CVU B 4BOTLSJU�1FSTJBO DPJO GSPN UIJT QFSJPE TQFMMT IJT OBNF NBIBNVEB
	/FXNBO �������� O���
�

���*O WFSTF ��� UIF HPEEFTTFT BSF TBJE UP SFTJEF BU UIF MPXFS FOE PG UIF DFOUSBM DIBOOFM BOE ķJWB BU
JUT VQQFS FOE�



��� $IBQUFS �� UIF (SFBU -PDL

	�
 4JNVMUBOFPVTMZ DPOUSBDU UIF BOVT BOE UIF QFSJOFVN NBLF UIF
"QėOB CSFBUI NPWF VQXBSET BOE KPJO JU XJUI UIF 4BNėOB CSFBUI����

	�
 5IF ZPHJ TIPVME QFSGPSN UIF <1FSJOFVN> -PDL BU UIF TJEF PG UIF
PQFOJOH PG UIF (PEEFTT PG UIF $FOUSF� )BWJOH DBSFGVMMZ CMPDLFE
UIF UISFF QBUIXBZT 	USJQBUIBN
��� IF TIPVME UJHIUMZ SFTUSBJO #SFBUI�

	�
 1VU #SFBUI PO 1SėŊB BOENBLF 1SėŊB GBDF EPXOXBSET BOE UIFO BûFS
KPJOJOH 1SėŊB BOE "QėOB QSPQFM <#SFBUI> TP UIBU JU NPWFT VQXBSET�

	�
 5IJT UIF mOFTU PG VOJPOT 	ZPHBWBSBĴ
 JO UIF CPEZ JMMVNJOBUFT
UIF XBZ PG UIF 4JEEIBT� 4VDDFTT DPOWJDUJPO BOE XFMM�CFJOH BSJTF
UISPVHI POMZ UIJT BOE OPUIJOH FMTF�

	�
 5IF DIBOOFMT BMM PG XIJDI VTVBMMZ nPX EPXOXBSET BSF SFWFSTFE CZ
UIJT (SFBU -PDL�

	�
 " EPXOXBSET nPX NBLFT UIF MJRVJE FMFNFOUT MFBWF UIF CPEZ MJLF
SJWFST MFBWJOH UIFJS CBTJOT�

	��
 :PHJT TIPVME BMXBZT LOPX UIBU UIJT -PDL GVODUJPOT JO UIF CPEZ MJLF
B EBN JO UIF FYUFSOBM <XPSME> CMPDLJOH B SJWFS�

	��
 5IJT -PDL JT TBJE <UP XPSL> PO BMM UIF DIBOOFMT� #Z UIF HSBDF PG UIJT
-PDL UIF EFJUJFT CFDPNF NBOJGFTU�

	��
 *U JT UIJT -PDL XIJDI CMPDLJOH UISFF QBUIT BU UIF DSPTTSPBET PQFOT
UIF POF QBUI CZ XIJDI UIF 4JEEIBT IBWF BUUBJOFE IBQQJOFTT����

	��
 5IJT EPXOXBSE QBUI JT TBJE UP CSJOH BCPVU <QSP>DSFBUJPO BOE EFBUI�
5IF UXP <QBUIT> XIJDI nPX BU <JUT> TJEFT BSF BHFOUT PG TJO BOE
WJSUVF�

���"U ��� "QėOB JT TBJE UP CF JO UIF SFHJPO PG UIF BOVT BOE 4BNėOB JO UIF SFHJPO PG UIF OBWFM�
���USJQBUIBN� TFF OPUF ����
���6QBOJŜBECSBINBZPHJO�T D� ��UI�DFOUVSZ DPNNFOUBSZ PO UIJT QBTTBHF BT JU JT GPVOE JO UIF

7BSĤIPQBOJŏBE 	BE ����o��
 TBZT UIBU UIF GPVS QBUIT IFSF BSF 4VŜVNOė *łė 1JťHBMė BOE ,VIĲ� 5IF
MBTU UISFF BSF UP CF DMPTFE MFBWJOH POMZ 4VŜVNOė PQFO�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

<5IF 5ISPBU -PDL>
	��
 #Z QVUUJOH BMM UIF FMFNFOUT JOUP UIF QPU PG CSFBUI SFUFOUJPO

	LVNCIBLF
 VTJOH B mSN SFTUSBJOU BOE NBLJOH 6EėOB��� B <MPDLJOH>
CPMU BûFS KPJOJOH 1SėŊB BOE "QėOB

	��
 UIJT <5ISPBU> -PDL TUPQT VQXBSE NPWFNFOU JO BMM UIF DIBOOFMT� #Z
UIF HSBDF PG UIJT <5ISPBU -PDL> BMPOF JT UIF 1FSJOFVN -PDL TVD�
DFTTGVM�

	��
 5IJT JT 4BŇQVŘB :PHB���� *U JT BMTP UBVHIU BT UIF 3PPU -PDL 	NēMB�
CBOEIBĴ
� #Z NFBOT PG UIJT BMPOF EP HPPE QSBDUJUJPOFST BUUBJO TVD�
DFTT JO UIF UISFF ZPHBT����

5IVT FOET UIF *ORVJSZ JOUP UIF -PDL JO UIF "UUBJONFOU PG *NNPSUBMJUZ�

$IBQUFS �� UIF *ORVJSZ JOUP 1JFSDJOH

	�
 ,OPX UIF <IBOE�HFTUVSF> TFBM UP CF MJLF UIF -PDL PG UXP LJOET� UIF
:POJ 4FBM 	ZPOJNVESĤ
 GPS UIF HPEEFTTFT BOE UIF 1FOJT 4FBM 	MJłHB�
NVESĤ
 GPS UIF <HSFBU> HPE����

���"U ��� 6EėOB JT TBJE UP CF JO UIF SFHJPO PG UIF UISPBU�
���5IF OBNF 4BŇQVŘB :PHB XIJDI JO PUIFS 7BKSBZėOB UFYUT SFGFST UP UIF VOJPO 	TBıQVńB
 PG UIF

TVO BOE NPPO JT VTFE IFSF CFDBVTF UIF CPEZ XJUI #SFBUI TFBMFE JOTJEF CZ NFBOT PG UIF 1FSJOFVN
BOE 5ISPBU -PDLT JT MJLFOFE UP B TBıQVńB B TFBMFE DSVDJCMF VTFE JO BMDIFNZ UP IFBU SFBHFOUT XJUIPVU
FWBQPSBUJPO� 'PS NPSF EFUBJMT TFF Q� ���

���*�F� UIF ZPHBT PG CPEZ TQFFDI BOE NJOE 	DG� ����
�
���7FSTF ���� JO XIJDI UIF ZPHJ JT UP TVQQPSU IJNTFMG CZ NBLJOH B MJłHB XJUI IJT IBOET PO UIF

HSPVOE JOEJDBUFT UIBU MJłHBNVESĤ IFSF NVTU SFGFS UP B IBOE HFTUVSF BOE XF QSFTVNF UIF TBNF GPS
ZPOJNVESĤ 	TP XF EP OPU JEFOUJGZ JU XJUI UIF ZPOJNVESĤ UBVHIU JO NBOZ MBUFS XPSLT PO IBńIBZPHB
�
5IJT JT TVQQPSUFE CZ "NŊUBTJEEIJNēMB ��B XIJDI IFSF IBT MBH HOZJT MJOH HB�J QIZBH SċB CDB� i8JUI UIF
UXP IBOET POF TIPVME CJOE UIF MJłHBNVESĤ�w 5IFSF BSF EFmOJUJPOT PG UIF IBOE�HFTUVSF MJłHBNVESĤ
BOE ZPOJNVESĤ JO CPUI ķBJWB BOE 7BKSBZėOB XPSLT CVU UIFZ BSF NVDI MFTT DPNNPO JO UIF MBUUFS� "O
FBSMZ EFmOJUJPO PG B IBOE�HFTUVSF ZPOJNVESĤ JO XIJDI UIF MJUUMF BOE SJOH mOHFST PG CPUI IBOET BSF
XSBQQFE BSPVOE UIF UIVNCT JT GPVOE BU #SBINBZĤNBMB �����Do��C�

LBOJŜŘIėOėNJLPCIBV UV BťHVŜŘIBV QBSJTBŇTUIJUBV ]]
TBŇĸMJŜŘė DB UBUIė Tė 	FN� UėT DPEE�
 UV ZPOJNVESė QSBLĨSUJUė ]

7FSTF ���� PG UIF $BLSBTBıWBSBWJWŊUJ PG #IBWBCIBŘŘB HJWFT ZPOJNVESĤ BT B WBSJBOU SFBEJOH GPS UIF OBNF
PG UIF ZPHJOĕZPHBNVESĤ XIJDI JU EFTDSJCFT BT GPMMPXT�



��� $IBQUFS �� 1JFSDJOH

	�
 &YUFSOBM DSFBUJPO BSJTFT GSPN B XPNBO BOE BNBO CVU FYUFSOBM <DSF�
BUJPO> GSPN B XPNBO BOE B NBO <VMUJNBUFMZ> SFTVMUT JO EFTUSVDUJPO
PG UIF CPEJMZ DSFBUJPO����

	�
 " XPNBO PG WJSUVF BOE CFBVUZ JT VTFMFTT XJUIPVU B NBO� UIF (SFBU
4FBM BOE (SFBU -PDL BSF VTFMFTT XJUIPVU UIF <(SFBU> 1JFSDJOH�

	�
 5IF ZPHJ TIPVME UBLF IPME PG UIF OFYVTFT PG #SFBUI 	WĤZVDBLSĤĸJ

QFSGPSN UIF -PDL BT UBVHIU BOE TUBSU QFSGPSNJOH UIF 1JFSDJOH CZ
NFBOT PG #SFBUI XIJDI NVTU CF KPJOFE XJUI .JOE�

	�
 "ûFS HSFBUMZ FNQPXFSJOH 1SėŊB <BOE> NBLJOH JU GBDF UIF PQFOJOH
PG UIF (PEEFTT PG UIF $FOUSF IF TIPVME VTF #SFBUI UP QJFSDF UIF
GPVS TUBUJPOT 	DBUVŏQĕńIBN
 JO TFRVFODF����

	�
8JUI UIF IBOETNBLF UIF 1FOJT <4FBM> PO UIF HSPVOE <BT VONPWBCMF>
BT UIF QPMF TUBS 	EISVWBTBıOJCIBN
 BOE QPJOU UIF UXP GFFU EPXO�
XBSET NBLJOH UIFN KVTU BT TUBCMF�

ZPHJOĨZPHBNVESėŇ QBSZBťLBŇ CBEEIWė WBKSBCBOEIBŇ LŌUWė NBEIZBNėEWBZBNV�
LIFOėťHVŜŘIBEWBZBNVLIF ZPKBZJUWė UBSKBOĨEWBZBN VUUIėQZB QBSBTQBSėHSėCIZėŇ ZP�
KBZFE JUJ ZPHJOĨZPHBNVESFUJ LFDJU ] ZPOJNVESėN JUJ LWBDJU QėŘIF �QĨZBN FWB Tė
NVESė ]

&BSMZ EFmOJUJPOT PG UIF MJłHBNVESĤ JO XIJDI UIF mOHFST PG UIF UXP IBOET BSF DMBTQFE UPHFUIFS XJUI
POF PS CPUI UIVNCT QPJOUJOH VQXBSET BSF GPVOE BU .B×KVħSJZBNēMBLBMQB �������

UBUIBJWB IBTUBV TBŇOZBTZB NVŜŘJZPHFOB ZPKJUBV ]]
VCIBZėťHVŜŘIBNBEIZBTUIBV MJťHBNVESFUJ HĨZBUF ]

	TFF BMTP ������
 BOE #SBINBZĤNBMB �����Do��E�
EBLŜJŊBŇ WėNBIBTUBTZB BťHVŜŘIBŇ NVŜŘJNBEIZBNBŇ ]]
QSBTŌUBŇ WBNBLBŇ LŌUWė EBLŜJŊFOB UV OėNBLĨ ]
NVŜŘJŇ NVŜŘZė UV TBŇWFŜŘZB MJťHBNVESėŔ QSBLĨSUJUėŔ ]]

$G� +BZBESBUIBZĤNBMB �������o��� BOE ,VCKJLĤNBUBUBOUSB ����Do��C� 'PS B EFQJDUJPO PG UIF MJłHBNVESĤ
TFF #SVOOFS�-BDIBVY �����QMBUF �� 	XIJDI ESBXT PO B DJUBUJPO GSPN UIF .VESĤMBLŏBĸB JO /JSNBMB�
NBŊJ�T DPNNFOUBSZ PO UIF ,SJZĤLSBNBEZPUJLĤ
�

���5IF JNQPSU PG UIJT WFSTF JT PCTDVSF UP VT BOE UIVT PVS DPOTUJUVUJPO BOE USBOTMBUJPO PG JU BSF WFSZ
UFOUBUJWF�

���DBUVŏQĕńIBN� TZTUFNT PG GPVS CPEJMZ TUBUJPOT DPSSFTQPOEJOH UP GPVS NBDSPDPTNJD TBDSFE TJUFT
+ėMBOEIBSB 6łłJZėOB 1ĲSŊBHJSJ BOE ,ėNBSĲQB BSF UBVHIU JO NBOZ UBOUSJD UFYUT� *O UIF "NŊUBTJEEIJ
POMZ UXP PG UIF GPVS BSF OBNFE 	1ĲSŊBHJSJ BOE ,ėNBSĲQB BU ����
�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 -Jû VQ UIF CVUUPDLT BOE <TUBZJOH> WFSZ TUFBEZ XJUI UIF IFFMT PG UIF
VOCFOU GFFU <BOE> UIF QPJOUFE UJQ PG UIF WBKSB PG UIF CSFBUI nJDL
UIF HSFBU .FSV�

	�
 "T B SFTVMU 1JFSDJOH UBLFT QMBDF GSPN UIF WFSZ CPUUPN PG UIF <NJ�
DSPTNJD> VOJWFSTF <VQXBSET> 	TBCSBINĤĸĲBSBTĤUBMĤU
���� 5IF HPET JO
UIFNJEEMF PG.FSV USFNCMF CFDBVTF PG.FSV CFJOHNBEF UPNPWF�

	�
 "T B SFTVMU PG UIF 1JFSDJOH PG .FSV #SBINė BOE UIF PUIFS HPET BSF
TVSF UP EJF� "U mSTU UIJT 1JFSDJOH IBQQFOT RVJDLMZ JO UIF LOPU PG
#SBINė�

	��
 UIFO IBWJOH CSPLFO UISPVHI UIF LOPU PG #SBINė JU CSFBLT
UISPVHI UIF LOPU PG 7JŜŊV� 5IFO IBWJOH CSPLFO UISPVHI UIF LOPU
PG 7JŜŊV JU CSFBLT UISPVHI UIF LOPU PG 3VESB�

	��
 5IFO IBWJOH CSPLFO UIF LOPU PG 3VESB BOE DVU UIF DSFFQFS UIBU
JT EFMVTJPO 	NPIBNBZĕı MBUĤN
��� UIJT #SFBUI PQFOT UIF WFSZ TFDSFU
HBUFXBZ PG #SBINė 	CSBINBEWĤSBN
����

	��
 5IF (SFBU 4FBM UIF (SFBU -PDL <BOE> UIF UIJSE UIF (SFBU 1JFSDJOH�
CZ NFBOT PG UIFTF UISFF FMFNFOUT XIPTF FTTFODFT BSF TFDSFU ZPHB
JT TVDDFTTGVM�

	��
 )F XIP LOPXT UIFTF UISFF FMFNFOUT LOPXT UIF UISFF XPSMET� )F
XIP JT MVDLZ FOPVHI UP QSBDUJTF UIFN CFDPNFT PNOJQSFTFOU BOE
<PNOJ�>QPUFOU�

	��
 *U JT CFDBVTF PG UIJT FOUJUMFNFOU UP TFDSFUT JO UIFNPTU TFDSFU UBOUSBT
XIJDI BSF TFDSFU <FWFO> UP UIF HPET UIBU IVNBOT BMPOF IBWF <UIF
HSFBUFTU MFWFM PG> FOUJUMFNFOU�

	��
 <#Z NFBOT PG UIJT QSBDUJDF> B NBO CFDPNFT BOPJOUFE CZ BMM DPOTF�
DSBUJPOT FOEPXFE XJUI BMM FOUJUMFNFOUT <BOE> TJUVBUFE PO UIF QBUI
PG UIF 4JEEIBT� 5IJT DBOOPU CF PUIFSXJTF�

���*O B XJEF SBOHF PG 7BKSBZėOB UFYUT UIF SBTĤUBMB JT BU UIF MPXFTU MFWFM PG UIF VOJWFSTF JO DPOUSBTU
UP ķBJWB UBOUSBT XIFSF JUT MPDBUJPO WBSJFT�

���$G� (PSBLŏBNVEHBSB ��DE DDIJUWĤ NPIBMBUJLĤı DJSBTBıDJOUĤı DB NPLŏF OJZPKBZB NBOP WBOĤħBOĤZB�
���"NŊUBTJEEIJNēMB �� IBT HUTVH UPS i<UIF BQFSUVSF PG> UIF VŏĸĕŏBw J�F� UIF SFHJPO PG UIF GPOUBOFMMF

GPS UIJT WFSTF�T CSBINBEWĤSB� 0O UIF CSBINBEWĤSB TFF.BMMJOTPO ��������o��� O�����



��� $IBQUFS �� UIF 1SBDUJDF

	��
 1SJEF 	HBSWBĴ
��� JT KVTUJmFE POMZ GPS IJN XIP LOPXT UIJT TFBM� FW�
FSZUIJOH JT VOEFSTUPPE CZ IJN UIBOLT UP UIF HPEEFTT UIBU JT UIF
<DFOUSBM> DIBOOFM�

5IVT FOET UIF *ORVJSZ JOUP 1JFSDJOH JO UIF "UUBJONFOU PG *NNPSUBMJUZ����

$IBQUFS �� 5IF *ORVJSZ JOUP UIF 1SBDUJDF

	�
 )F XIP IBT PCUBJOFE UIJT LOPXMFEHF IBT PCUBJOFE B XJTI�GVMmMMJOH
KFXFM IBT SFDFJWFE B QPU PG HPPEOFTT B USFF PG QMFOUZ B HSFBU USFB�
TVSF�

	�
 5IJT TFDSFU USJBE PG GVOEBNFOUBM QSJODJQMFT UIF NPTU JNQPSUBOU
FTTFODF PG UIF UISFF XPSMET EPFT OPU CFBS GSVJU GPS NFO XIP BSF
OPU EFWPUFE UP QSBDUJDF�

	�
 *O UIF TBNF XBZ UIBU B USFBTVSF EPFT OPU CFBS GSVJU GPS UIPTF XIP
BSF OPU JODMJOFE UP VTF JU TP UIJT <USJBE PG> GVOEBNFOUBM QSJODJQMF<T>
XJMM EFmOJUFMZ OPU CFBS GSVJU GPS UIPTF XIP EP OPU QSBDUJTF�

	�
 )BWJOH SFBMJTFE UIJT IFSPJD NFO TIPVME QSBDUJTF SFHVMBSMZ� :PHB
SFTVMUT GSPN SFHVMBS QSBDUJDF <BOE> BT B SFTVMU PG ZPHB FWFSZUIJOH JT
BDDPNQMJTIFE�

	�
 "ûFS BTTVNJOH UIF mSTU TFBM BOE BQQMZJOH WFSZ mSNMZ UIF UXP MPDLT
NBLF UIF UISFF DIBOOFMT PG UIF CPEZ TXBZ�

	�
 "OE VTJOH B mSN BQQMJDBUJPO PG UIF .BMF 4FBM 	QVSVŏBNVESBZĤ
���
nJDL UIF IBVODIFT��� BûFS CMPDLJOH UIFNPWFNFOU PG UIFXJOET BOE
JOIBMJOH BOE IPMEJOH UIF CSFBUI�

���5IF QSJEF SFTVMUJOH GSPN JEFOUJmDBUJPO XJUI UIF EFJUZ JT B DPNNPO 7BKSBZėOB GFBUVSF�
���'PS UIF DPMPQIPO $ IBT UIF VOMJLFMZ UŊUĕZBWJWFLBĴ CVU $US DPSSFTQPOET UP UBUUWBUSBZBWJWFLBĴ

XIJDI DPVME QPTTJCMZ CF UIF PSJHJOBM SFBEJOH� ����� DBMMT UIF UISFF QSBDUJDFT UIF USJUBUUWBT BOE ����
DBMMT UIFN UIF UBUUWBUSBZBN� )PXFWFS UIJT OBNF EPFT OPU UBMMZ XJUI UIF UBCMF PG DPOUFOUT HJWFO JO
DIBQUFS POF TP XF IBWF BEPQUFE UIF SFBEJOH WFEIBWJWFLBĴ GPVOE JO β�

���*�F� UIF 1FOJT 4FBM NFOUJPOFE BU �����
���5IJT TFFNT MJLF B TMJHIUMZ DPOGVTFE QSÎDJT PG UIF QSBDUJDF BT UBVHIU JO UIF QSFWJPVT DIBQUFS�

$IBQUFS �� JT OPU GPVOE JO UIF "NŊUBTJEEIJNēMB BOE NBZ IBWF CFFO DPNQPTFE BûFS DIBQUFST ��o��
	TFF QBHF �����
�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 *O PSEFS UP CSJOH BCPVU BO JODSFBTF JO BMM QMFBTVSFT UIF ZPHJ TIPVME
QFSGPSN UIF QSBDUJDF FWFSZ UISFF IPVST EBZ BOE OJHIU XJUIPVU JO�
UFSSVQUJPO�

	�
 #ZNFBOT PG UIJT QSBDUJDF #SFBUI JT USBJOFE� "T B SFTVMU PG UIF USBJOJOH
PG #SFBUI UIF CPEJMZ 'JSF JODSFBTFT FWFSZ EBZ�

	�
 8JUI 'JSF JODSFBTJOH GPPE JT FBTJMZ EJHFTUFE� 5IPSPVHI EJHFTUJPO
PG GPPE SFTVMUT JO BO JODSFBTF PG 3BTB����

	��
 8IFO 3BTB JT TUFBEJMZ JODSFBTFE UIF CPEJMZ DPOTUJUVFOUT JODSFBTF�
*U JT BT B SFTVMU PG BO JODSFBTF JO UIF CPEJMZ DPOTUJUVFOUT 	EIĤUPĴ
���
UIBU UIF DIJFG 3BTB 	TFNFO
 JODSFBTFT����

	��
 8IFO UIFSF JT BO BCVOEBODF PG UIF DIJFG 3BTB BT B SFTVMU PG SFHVMBS
QSBDUJDF UIF MPSE PG ZPHJT BQQFBST XFMM OPVSJTIFE XJUI B mSNCPEZ
BOE HSFBU TUSFOHUI�

	��
 5IF (SFBU -PDL JT TVSF UP SFTVMU GSPN JOUFOTJWF QSBDUJDF� 'SPN JO�
UFOTJWF QSBDUJDF PG UIF (SFBU -PDL UIFSF JT BTTJNJMBUJPO 	KĤSBĸBN
���
PG 3BTB�

	��
 "MM UIF %PŜBT BOE GBFDFT VSJOF BOE <PUIFS> EFmMFNFOUT ESZ VQ�
<5IF DIJFG> 3BTB JT NBEF UPNPWF JO UIF CPEZ UISPVHI UIF DIBOOFMT
BU BMM UJNFT����

	��
 5ISPVHI BQQMJDBUJPO PG UIF QSBDUJDF UIF ZPHJ DBO VTF UIF :PHB PG
5JNF 	LĤMBZPHFOB
��� UP CSJOH BCPVU TUPQQJOH 	NĤSBĸBN
 <PG #SFBUI>
VOJUF UIF UXP <DIJFG> 3BTBT��� BOE <NBLF #SFBUI> FOUFS UIF(PEEFTT
PG UIF $FOUSF�

���)FSF 3BTB NFBOT UIF OPVSJTIJOH nVJE QSPEVDFE GSPN HPPE EJHFTUJPO�
���5IF 5JCFUBO USBOTMBUJPO VOEFSTUBOET EIĤUPĴ BT B DPMMFDUJWF TJOHVMBS 	LIBNT SOBNT
 CVU BMTP NJS�

SPST TBı¡� *U JT UFNQUJOH UP FNFOE UP EIĤUēOĤı WBSEIBOĤE BT TVHHFTUFE UP VT CZ 1IJMJQQ .BBT CVU
XF IBWF EFDJEFE OPU UP CFDBVTF PG UIF TJOHVMBS CFJOH GPVOE JO BMM UIF XJUOFTTFT�

���5IF "NŊUBTJEEIJ�T VTF PG QSBEIĤOBN BQQFBST UP CF JEJPTZODSBUJD� *O ���� BOE ���� JU NFBOT iQSF�
EPNJOBOUMZw CVU IFSF JU TFFNT UP RVBMJGZ SBTBĴ TP UIBU JU NFBOT UIF DIJFG EIĤUV J�F� ħVLSBiTFNFOw
SBUIFS UIBO UIF OPVSJTIJOH nVJE QSPEVDFE CZ EJHFTUJPO�

���+ĤSBĸB�Ĥ JT UIF OBNF PG BO BMDIFNJDBM TBıTLĤSB� 'PS NPSF EFUBJMT TFF Q� ���
���*�F� UIF ESZJOH VQ PG UIF JNQVSF MJRVJET NBLFT SPPN GPS UIF DIJFG 3BTB UP nPX� 8F UIBOL

-VCPNÒS 0OESB�DLB GPS UIJT PCTFSWBUJPO�
���0O LĤMBZPHB TFF DIBQUFS ��
���*�F� UIF NBMF BOE GFNBMF #JOEVT 	TFF DIBQUFS �� CJOEVEWBZBTZB NFMBLBN JT NFOUJPOFE BU ����
�



��� $IBQUFS �� UIF 8FBL 1FSTPO

	��
 )BWJOH PCUBJOFE B HVSV BT IFMNTNBO BOE NBEF B CPBU PVU PG UIF
CPEZ NFO XIP DMJOH UP UIF PBS PG QSBDUJDF DSPTT UIF PDFBO PG FY�
JTUFODF�

	��
 &WFO JG UIF HPET UIFNTFMWFT XFSF UP UFBDI <UIJT> XJTEPN BHBJO BOE
BHBJO <JU JT POMZ> UISPVHI QSBDUJDF UIBU ZPHB NBOJGFTUT GPS ZPHJT�

	��
 "MM UIF CBE EFFET EPOF JO UIPVTBOET PG MJWFT BSF CVSOU VQ JO UIJT
WFSZ MJGF CZ NFBOT PG UIF QSBDUJDF MJLF TUSBXT CZ mSF�

	��
 5IF TUBUFE <SFXBSET PG> BVTUFSJUJFT TBDSJmDFT EPOBUJPOT BOE PC�
TFSWBODFT BSJTF B IVOESFE CJMMJPO UJNFT PWFS UISPVHI UIF QSBDUJDF�

	��
 5IF WBSJPVT 1SBLŌUJT (VŊBT %PŜBT BOE EJTFBTFT JO UIF CPEZ BSF
EFTUSPZFE CZ NFBOT PG UIF QSBDUJDF MJLF DMPVET JO UIF TLZ CZ UIF
XJOE�

5IVT FOET UIF *ORVJSZ JOUP UIF 1SBDUJDF�

$IBQUFS �� 5IF8FBL 1FSTPO

	�
 ,OPX UIFSF UP CF GPVS DBUFHPSJFT PG QFSTPO� XFBL NJEEMJOH FYDFM�
MFOU <BOE> UIF PVUTUBOEJOH XIP BSF UIF CFTU DBQBCMF PG DSPTTJOH
UIF PDFBO PG FYJTUFODF�

	�
 0G UIPTF GPVS <UZQFT PG> QFSTPO UIF XFBL JT OBNFE mSTU TP UIF DIBS�
BDUFSJTUJDT PG XFBL <QFPQMF> BSF UBVHIU mSTU�

	�
 4JDL GFFCMF PME MJTUMFTT MJWJOH JO B IPVTF 	HŊIBWĤTJOBĴ
��� MB[Z
UJNJE� LOPX XFBL NFO UP CF UIVT�

	�
 "OE XJUI UXFMWF ZFBST <PG QSBDUJDF> UIFZ NBTUFS POF TUBHF <PG ZPHB>�
"OE PG BMM QFPQMF UIF XFBL JT UBVHIU UP CF UIF MPXMJFTU�

5IVT FOET UIF *ORVJSZ JOUP UIF 8FBL 1FSTPO�
���HŊIBWĤTJOBĴ� UIJT JNQMJFT UIBU UIF XFBL QFPQMF BSF IPVTFIPMEFST J�F� NFO XIP BSF OPU NPOLT�

7FSTF ���� TBZT UIBU CPUI IPVTFIPMEFST BOE BTDFUJDT NBZ EP UIF QSBDUJDF� *U JT VOVTVBM JO #VEEIJTU
UFYUT UP mOE DSJUJDJTN PG IPVTFIPMEFST� UIJT WFSTF TIPXT UIBU UIF "NŊUBTJEEIJ QSJPSJUJTFT UIF DFMJCBUF
BTDFUJD USBEJUJPO� 5IF ĨJWBTBıIJUĤ XIJDI UFBDIFT B ZPHB FYQMJDJUMZ BJNFE BU IPVTFIPMEFST CVU CPSSPXT
FYUFOTJWFMZ GSPN UIF "NŊUBTJEEIJ MFBWFT PVU UIJT FQJUIFU XIFO JU SFXPSLT UIJT DIBQUFS BU ����o���



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

$IBQUFS �� 5IF.JEEMJOH <1FSTPO>

	�
 1BTU UIFJS QSJNF CVTZ XJUI XPSMEMZ BäBJST PG BWFSBHF WJHPVS BOE
TUSFOHUI BWFSBHF JOUFMMJHFODF BWFSBHF <DBQBDJUZ GPS> QSBDUJDF BW�
FSBHF CPEJFT BOE BWFSBHF MFBSOJOH

	�
 JO UIF NJEEMF PO UIF QBUIT PG ZPHB NJEEMF�BHFE PG NJEEMJOH
FOUIVTJBTN BOE NJEEMJOH QBTTJPO� LOPX UIFTF <QFPQMF> UP CF PG
NJEEMJOH WBMPVS�

	�
 5IFZ NBTUFS UIF TFDPOE��� TUBHF <PG ZPHB> JO FJHIU��� ZFBST� 5IFZ BSF
PG NJEEMJOH NFSJU BOE BSF NJEEMJOH XJUI SFHBSE UP UIFJS EFTUJOZ
TP UIFZ BSF TBJE UP CF NJEEMJOH�

5IVT FOET UIF *ORVJSZ JOUP UIF .JEEMJOH 1FSTPO�

$IBQUFS �� 5IF &YDFMMFOU 1FSTPO

	�
 &OFSHFUJD QBUJFOU DPNQBTTJPOBUF NBHOBOJNPVT DPOUFOU XJUI
UIFJS TUBUJPO IFBMUIZ JO UIF CMPPN PG ZPVUI TUSPOH�NJOEFE

	�
 MFBSOFE BDDPNQMJTIFE��� CSBWF <EJMJHFOU> XJUI UIFJS QSBDUJDF SF�
TUSBJOFE BMXBZT QPMJUF DJWJMJTFE BOE SJDI JO HPPE RVBMJUJFT�

	�
 LOPX TVDI QFPQMF XJUI HPPE LBSNB UP CF ZPHJT PO UIF QBUI PG UIF
4JEEIB� &YDFMMFOU QFPQMF NBTUFS UIF UIJSE TUBHF <PG ZPHB> JO TJY
ZFBST�

5IVT FOET UIF *ORVJSZ JOUP UIF &YDFMMFOU 1FSTPO�
���$�T SFBEJOH EWJUĕZĤWBTUIĤ DSPTTFT UIF QėEB CSFBL� 5IJT EPFT OPU IBQQFO FMTFXIFSF JO UIF DPO�

TUJUVUFE UFYU� 5IF PUIFS XJUOFTTFT IBWF BUUFNQUFE UP SFXSJUF JU 	JODMVEJOH UIF XJUOFTT CFIJOE UIF
5JCFUBO USBOTMBUJPO JO $
 CVU UIFZ UIFO PNJU B OVNCFS GPS UIF TUBHF XIFO POF JT GPVOE JO UIF TVN�
NBSJFT JO UIF PUIFS UISFF DIBQUFST PO UIF UZQFT PG QFSTPO� )BSVOBHB *TBBDTPO IBT TVHHFTUFE UIF
DPOKFDUVSF FŏĤı DB EWJLĤWBTUIĤ UP BWPJE UIFTF QSPCMFNT CVU XF IBWF EFDJEFE UP TUBZ XJUI $�T SFBEJOH�

���*U JT PEE UIBU XF IBWF FJHIU ZFBST IFSF� POF XPVME FYQFDU OJOF CFDBVTF UIF UJNFT UBLFO UP BD�
DPNQMJTI UIF TUBHFT CZ UIF PUIFS HSBEFT PG QFSTPO BSF UXFMWF TJY BOE UISFF ZFBST�

���8F VOEFSTUBOE TBıQBEĤĴ UP CF B TZOPOZN PG TBıQBOOBĴ�



��� $IBQUFS �� $PNQMFUJPO PG UIF 'JSTU 4UBHF

$IBQUFS �� 5IF 0VUTUBOEJOH 1FSTPO

	�
 .FO PG HSFBU TUSFOHUI HSFBU QIZTJRVF HSFBU WJHPVS FOEPXFE XJUI
HPPE RVBMJUJFT BCJEJOH JO HSFBU KPZ 	NBIĤNBIPŏJUĤĴ
��� QFBDFGVM
<BOE> WFSZ DPNQBTTJPOBUF

	�
 XFMM�WFSTFE JO BMM UIF MFBSOFE USFBUJTFT BEPSOFE XJUI BMM UIF BVTQJ�
DJPVT NBSLT SFTFNCMJOH UIF PNOJTDJFOU POF DPNQMFUFMZ GSFF GSPN
EJTFBTF

	�
 JO UIF CMPPN PG ZPVUI VOJNQBJSFE UIF mOFTU PG NFO GSFF GSPN
EFMVTJPO GSFF GSPN BæJDUJPO GSFF GSPN IJOESBODF GSFF GSPN
XPSSZ

	�
 FOEPXFE XJUI UIF JOOBUF DBQBCJMJUZ PG BCJEJOH CZ UIF %IBSNB
	HPUSBWBOUBĴ
��� <CFDBVTF PG> IBWJOH QSBDUJTFE JO PUIFS MJWFT <BOE>
QPTTFTTJOH HPPE RVBMJUJFT UIFZ NBLF BMM CFJOHT DSPTT <UP UIF PUIFS
TIPSF PG UIF PDFBO PG FYJTUFODF> BOE DSPTT <JU> UIFNTFMWFT�

	�
 3FDPHOJTF PVUTUBOEJOH QFPQMF CZ BMM <UIFTF> DIBSBDUFSJTUJDT� 5IFZ
NBTUFS UIF GPVSUI TUBHF <PG ZPHB> JO UISFF ZFBST�

5IVT FOET UIF *ORVJSZ JOUP UIF 0VUTUBOEJOH 1FSTPO�

$IBQUFS �� *ORVJSZ JOUP UIF $PNQMFUJPO PG UIF 'JSTU 4UBHF

	�
 :PHB JT DPNQMFUFE JO GPVS TUBHFT BOE UIFJS DMBTTJmDBUJPOT TIBMM CF
CSJFnZ UPME JO TFRVFODF�

	�
 $PNNFODFNFOU 	ĤSBNCIB
 BOE UIF 1PU 	HIBńB
� UIF UIJSE "DDVNV�
MBUJPO 	QBSJDBZB
� 1FSGFDUFE 	OJŏQBOOBĴ
��� JO BMM UIBU SFNBJOT� <UIFTF>
BSF UBVHIU UP CF UIF TUBHFT PG ZPHB�

���NBIĤNBIPŏJUĤĴ SFTVMUT GSPN EPVCMF TBOEIJ PG NBIĤNBIBT � VŏJUĤĴ�
���0O UIF #VEEIJTU VTBHF PG UIF UFSN HPUSB TFF OPUF ����
���5IF XPSE OJŏQBOOBNBZ CF B #VEEIJTU JEJPN 	DG� OJŏQBOOBLSBNB UIF TFDPOE BOE mOBM TUBHF JO EF�

JUZ ZPHB
 BOE .BIĤCIĤSBUB ĨĤOUJQBSWBO ������ EFTDSJCFT UIF QSBDUJDF PG ZPHB BT QBSJDBZB JO ZPHB 	LVSZĤU
QBSJDBZBı ZPHF
 CVU XF LOPX PG OP QSFDFEFOUT GPS UIJT DBUFHPSJTBUJPO 	XIJDI XBT XJEFMZ BEPQUFE JO
MBUFS ZPHB UFYUT
 OPS GPS UIF OBNFT PG UIF PUIFS UXP TUBHFT�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 5IF WBSJPVT TUBHFT XIJDI UIF ZPHJ FOUFST BT B SFTVMU PG DBSSZJOH PVU
UIF QSBDUJDF BOE UIF TJHOT PG SFBDIJOH UIFN XJMM OPX CF UBVHIU JO
CSJFG�

	�
 #Z UIF HSBDF PG UIF GFFU PG IJT HVSV UIF ZPHJ TIPVMEXPSTIJQ IJT QFS�
TPOBM EFJUZ UIFO LFFOMZ DPNNFODF UIF QSBDUJDF BU IJT HVSV�T TJEF�

	�
 *O B SJHIUFPVT MBOE PG SJHIUFPVT DVTUPN XIFSF UIFSF BSF HPPE QFP�
QMF BMNT BSF FBTJMZ BWBJMBCMF BOE UIFSF BSF OP EJTUVSCBODFT <UIF
ZPHJ> TIPVME QSBDUJTF UIF QBUI PG ZPHB�

	�
 8IFUIFS IF JT B IPVTFIPMEFS PS BO BTDFUJD IF TIPVME CF DPOTUBOUMZ
EFWPUFE UP UIF QSBDUJDF PG ZPHB BOE XJUIPVU QBZJOH BUUFOUJPO
<FMTFXIFSF> 	BOVQBMBNCIBUBĴ
 USZ IBSE BOE PûFO UP BDIJFWF IJT BJN�

	�
 8IFO mSTU QSBDUJTJOH UIF ZPHJ TIPVME BMXBZT BOE JO BMM DJSDVN�
TUBODFT TIVO UIF VTF PG mSF JOEVMHFODF JO XPNFO BOE USBWFM�

	�
 5IF QSBDUJDF TIPVME CF DBSSJFE PVU JO TVDI B XBZ UIBU #SFBUI JT OPU
TUSBJOFE��� GPS XIFO #SFBUI JT TUSBJOFE 'JSF CVSOT VQ UIF CPEJMZ
DPOTUJUVFOUT����

	�
 5IFSFGPSF UIF FYUFOEFE #SFBUI NVTU BMXBZT CF IFME JO TVDI B XBZ
UIBU BU UIF FOE PG QSBDUJDF TFTTJPOT JU nPXT OBUVSBMMZ�

	��
 'PS POF XIP IBT CFFO DPSSFDUMZ USBJOFE UIF QSBDUJDF JT FOKPJOFE
FJHIU UJNFT JO <POF> EBZ BOE OJHIU� #VU UIF CFHJOOFS TIPVME EP JU
JO HSBEVBM TUBHFT�

	��
 8IFO UIF QSBDUJDF JT mSTU VOEFSUBLFO CPEJMZ GBUJHVF JODBQBDJUZ
BOEXFJHIU MPTT BSF TVSF UP BSJTF� 5IFXJTFNBO TIPVME OPU BCBOEPO
UIF VOEFSUBLJOH�

	��
 *U JT OPU UP CF QFSGPSNFE JNNFEJBUFMZ BûFS FBUJOH 	TBEZBCIVKZB
���
GPS UIF -PDL JT EJåDVMU <UIFO> GPS <UIF ZPHJ>� 8IFO UIF TUPNBDI
JT PCTUSVDUFE XJUI GPPE <BOE UIF -PDL JT QFSGPSNFE> OPUIJOH CVU
QBJO BSJTFT�

���5IF DVSJPVT SFBEJOHT GPVOE JO #ed".2 BSF QPTTJCMZ UIF SFTVMU PG B WBSJBOU CFJOH NBSLFE JO B
NBOVTDSJQU XIJDI XBT BO BSDIFUZQF PG UIPTF XJUOFTTFT�

���8F IBWF VOEFSTUPPE EIĤUVN BT B DPMMFDUJWF TJOHVMBS�
���8F BDDFQU(PPEBMM�T DPOKFDUVSF CFDBVTF JU JT DMPTF UP $�T SFBEJOH BOE TBEZBT NBZ CFDPNF TBEZB

JO "JĸB 4BOTLSJU�



��� $IBQUFS �� UIF 1PU 4UBHF

	��
 5IF QSBDUJDF TIPVME BMTP OPU CF DBSSJFE PVU CZ POF XIP JT IVOHSZ
OPS CZ POFXIP OFFET UP VSJOBUF PS EFGFDBUF� 5IF QSBDUJUJPOFSNVTU
FBU TNBMM BNPVOUT <PG GPPE> GSFRVFOUMZ�

	��
 8IFO POF TUBHF JT DPNQMFUF UIF LOPU PG #SBINė JT QJFSDFE� 5IFO
B TUJOHJOH TFOTBUJPO 	EBıħBĴ
 BSJTFT JO UIF DFOUSBM DIBOOFM <BOE> B
HMJNQTF PG CMJTT����

	��
 "OE UIFSF JT FOUSZ JOUP FNQUJOFTT XIJDI BSJTFT UPHFUIFS XJUI UIF
WBSJFHBUFE NPNFOU 	WJDJUSBLŏBĸB¡
���� 5IFO GSPN UIF NPVUI PG UIF
(PEEFTT PG UIF $FOUSF UIF VOTUSVDL TPVOE BSJTFT�

	��
 5IFO TJHOT BSJTF FYUFSOBMMZ PO ZPHJT� CPEJFT� 5IFZ TIBMM BMM CF TVN�
NBSJTFE JO TFRVFODF�

	��
 <5IF ZPHJ IBT> BO BHSFFBCMF CPEZ B HPPE BQQFUJUF <BOE> JODSFBTFE
EJHFTUJWF mSF� IF IBT TUSFOHUI B HPPE NJOE BOE JT WFSZ BUUSBDUJWF�
IF IBT CFBVUJGVM FZFT <BOE> NPJTU MJQT�

	��
 IF JT IBOETPNF TNFMMT HPPE JT IBQQZ IJT FOUJSF CPEZ JT CFBVUJGVM
<BOE> IF FOKPZT QMFBTVSFT XJUI IJT IFBSU GVMmMMFE� UIF ZPHJ CFDPNFT
UIVT BT B SFTVMU PG <BUUBJOJOH> UIF mSTU TUBHF�

5IVT FOET UIF *ORVJSZ JOUP UIF $PNQMFUJPO PG UIF 'JSTU 4UBHF�

$IBQUFS �� UIF *ORVJSZ JOUP UIF 1PU 4UBHF

	�
 *O UIF TFDPOE TUBHF UIF ZPHJ�T TJUUJOH QPTUVSF CFDPNFT mSN����
8IFO UIF TJUUJOH QPTUVSF IBT CFDPNF WFSZ mSN #SFBUI FOUFST UIF
NJEEMF�

	�
 "T B SFTVMU PG KVTU B MJUUMF PG #SFBUI FOUFSJOH <UIF NJEEMF> ZPHJT HFU
UIF 3FRVJTJUF PG (OPTJT 	K×ĤOBTBıCIŊUJĴ
���� 8IFO UIF 3FRVJTJUF PG
(OPTJT 	K×ĤOBTBıCIĤSF
 IBT BSJTFO UIF ZPHJ CFDPNFT MJLF B HPE�

���5IF SFBEJOH EBıħP JT GPVOE POMZ JO + CVU JT DMPTF UP UIF VOJOUFMMJHJCMF OBıħP PG $�
���0O UIF NPNFOUT TFF QBHF ���
���$G� 1ĤUB×KBMBZPHBħĤTUSB ����o�� JO XIJDI UIF ZPHJ�T QPTUVSF JT TBJE UP CFDPNF mSN 	BOE DPN�

GPSUBCMF
 BT B SFTVMU PG iB TMBDLFOJOH PG FäPSU PS GSPN NFSHJOH NFEJUBUJWFMZ JOUP JOmOJUZw 	.BBT
�������
�

���5IF 3FRVJTJUF PG (OPTJT 	K×ĤOBTBıCIĤSB� UIF GPSN TBıCIŊUJĴ JT GPS UIF NFUSF
 JT XJEFMZ UBVHIU UP
CF POF PG UXP OFDFTTBSZ SFTPVSDFT PG UIF #PEIJTBUUWB� 5IF PUIFS JT QVŬBTBıCIĤSB�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 )BWJOH HPPE WJUBMJUZ <BOE> B HPPE NJOE CSBWF XJUI GVMM DIFFLT
FZFT BOE UISPBU IBWJOH B mSN CPEZ <BOE UIF BCJMJUZ UP QFSGPSN B>
mSN nJDLJOH 	EŊĲIĤTQIĤMBĴ
��� QSPTQFSPVT IJT FOUJSF CPEZ mSN

	�
 PG HSFBU TUSFOHUI PG HSFBU WJHPVS BMXBZT FOUIVTJBTUJD DIFFSGVM
LOPXJOH UIF FMFNFOUT PG SFBMJUZ LOPXJOH UIF PCTFSWBODFT <BOE>
DMFWFS BXBLFOFE CZ UIF BXBLFOJOH PG UIF PNOJTDJFOU POF

	�
 JOUFMMJHFOU LOPXMFEHBCMF <BOE> TIBSQ EFEJDBUFE UP NFEJUBUJPO
<BOE> FYQFSU JO JU PG HPPE BQQFBSBODF <BOE> HPPE CFIBWJPVS XFMM
HSPVOEFE <BOE> PG HPPE IFBSU

	�
 GVMMZ FOEPXFE XJUI BMM UIF BVTQJDJPVT NBSLT GSFF GSPN BMM GBVMUT
IBWJOH SFBMJTFE LOPXMFEHF� UIVT UIF ZPHJ JO UIF TFDPOE <TUBHF PG
ZPHB> TIJOFT GPSUI JO UIF XPSME�

	�
 8IFO UIF TFDPOE <TUBHF PG ZPHB> JT DPNQMFUF UPUBM FNQUJOFTT
	BUJħēOZBN
��� BSJTFT� 5IFO UIF TPVOE PG B LFUUMFESVN <PDDVST> JO
UIF NJEEMF <DIBOOFM> <BOE> UIF NPNFOU PG EJTTPMVUJPO 	WJNBSEB�
LŏBĸB¡
��� UBLFT QMBDF�

	�
 #FDBVTF UIFSF JT 4BŇQVŘB :PHB��� PG #SFBUI JO UIF TFDPOE TUBHF UIJT
<TUBHF> JT DBMMFE CZ QFPQMF FWFSZXIFSF UIF i1PUw�

5IVT FOET UIF *ORVJSZ JOUP UIF 1PU 4UBHF�

$IBQUFS �� UIF *ORVJSZ JOUP UIF #MJTT UIBU JT <%FBUI CZ> 5JNF

	�
 0ODF #SFBUI IBT NBEF UIF XIPMF CPEZ MJLF B QPU 	HIBńJUWĤ
��� DVU
UIF UXP TJEF QBUIXBZT BOE UBLFO IPME PG BMM UIF FMFNFOUT JU NPWFT
JO UIF NJEEMF�

���0O UIF ĤTQIĤMBOB PS inJDLJOHw PG NPVOU .FSV BT QBSU PG i1JFSDJOHw 	WFEIB
 TFF WW� ���� BOE
����o��

���0O UIF EJäFSFOU UZQFT PG FNQUJOFTT JO 7BKSBZėOB TFF QBHF ���
���8F SFBE BHBJOTU $�T WJQĤLB¡ IFSF CFDBVTF JU IBT JU BMTP BU ���� JO JUT DPSSFDU QPTJUJPO JO UIF

TFRVFODF PG GPVS NPNFOUT BOE WJNBSEB¡ BT GPVOE JO UIF TPVUIFSO XJUOFTTFT JT UIF VTVBM TFDPOE
NFNCFS PG UIF TFRVFODF�

���0O 4BŇQVŘB :PHB TFF Q� ���
���8F VOEFSTUBOE HIBńJUWĤ UP CF B EFOPNJOBUJWF FRVJWBMFOU UP HIBńBZJUWĤ�



��� $IBQUFS �� UIF *OOBUF #MJTT

	�
 8IFO UIJT BVHNFOUFE 	QSBWŊEEIBĴ
��� #SFBUI CVSTUT PQFO UIF CPMU
PG UIF (PEEFTT PG UIF $FOUSF UIFO B mSF BSJTFT XIJDI EFTUSPZT UIF
'JSF PG <%FBUI CZ> 5JNF 	LĤMĤOBMB¡
�

	�
 "OE UIF #MJTT PG UIF GBMMJOH PG UIF ESPQT <PG #JOEV> 	CJOEēOĤN
 JT
<%FBUI CZ> 5JNF 	LĤMBĴ
 JO UIF CPEZ� 5IF GBMM PG #JOEV DBVTFT PME
BHF BOE EFBUI JO FNCPEJFE CFJOHT����

5IVT FOET UIF *ORVJSZ JOUP UIF #MJTT PG <%FBUI CZ> 5JNF�

$IBQUFS �� UIF *ORVJSZ JOUP UIF *OOBUF #MJTT

	�
 *U JT UIBU &YQVMTJWF #SFBUI 	SFDBLP WĤZVĴ
 XIJDINVTU BMXBZT CF LFQU JO
DIFDL CZ ZPHJT UIF POF XIJDI HPFT PVU PG UIF CPEZ JO DPOKVODUJPO
XJUI #JOEV����

	�
8IFO UIBU CSFBUI IBT CFFO DPORVFSFE 	KJUWĤ
��� BOE HPJOH VQXBSET
FOUFST UIF DFOUSBM <DIBOOFM> BOE PWFSDPNFT UIF #MJTT UIBU JT <%FBUI
CZ> 5JNF 	LĤMĤOBOEBN
��� UIF *OOBUF #MJTT 	TBIBKĤOBOEB¡
 BSJTFT����

���5IF 5JCFUBO USBOTMBUJPO JO $ TVHHFTUT UIF NFBOJOH iBVHNFOUFEw TP DPVME NBUDI FJUIFS PVS
FNFOEBUJPO PS UIF SFBEJOH XJUI QSBVĲIBĴ JO UIF TPVUIFSO USBOTNJTTJPO�

���'JSF CMB[JOH VQ GSPN UIF MPXFS QBSU PG UIF UPSTP BOE DBVTJOH UIF MVOBS #JOEV JO UIF IFBE UP nPX
JT SFEPMFOU PG UIF CFIBWJPVS JO UIF CPEZ PG UIF :PHJOĨ $BŊłėMĨ BT UBVHIU BU )FWBKSBUBOUSB *����� BOE
FMBCPSBUFE VQPO WBSJPVTMZ FMTFXIFSF JODMVEJOH BU -BHIVLĤMBDBLSBUBOUSB ����� BOE UIF 7JNBMBQSBCIĤ
DPNNFOUBSZ UIFSFPO JO XIJDI EVSJOH TFYVBM JOUFSDPVSTF JO XIJDI TFNFO JT OPU FNJUUFE $BŊłėMĨ
CMB[FT VQ BU UIF OBWFM CVSOT VQ UIF mWF #VEEIBT BOE DBVTFT UIF OFDUBS PG JNNPSUBMJUZ 	BNŊUB
 JO UIF
GPSN PG ESPQT PG TFNFO UP nPX GSPN UIF NPPO� 5IJT GVODUJPO PG $BŊłėMĨ JT TVCTFRVFOUMZ UBLFO PO
CZ UIF ķBJWB ,VŊłBMJOĨ� *O 5JCFUBO IFS OBNF JT HUVN NP BOE QSBDUJDFT BTTPDJBUFE XJUI IFS BSF TBJE UP
IFBU UIF CPEZ FOBCMJOH JU UP XJUITUBOE FYUSFNF DPME 	TFF F�H� #BLFS ��������o���
�

���5IF CSFBUI UIBU DBVTFT FKBDVMBUJPO JT CFJOH DPOUSBTUFE IFSF XJUI UIF CSFBUI VTVBMMZ DBMMFE SFDBLB
JO ZPHJD UFYUT J�F� FYIBMBUJPO� #SFBUI JT BTTPDJBUFE XJUI FKBDVMBUJPO JO UIF 1BENĤWBUĕ DPNNFOUBSZ
PO UIF $BĸĲBNBIĤSPŏBĸBUBOUSB� JO PSEFS UP QSFWFOU FKBDVMBUJPO XIFO UIF NPPO 	J�F� TFNFO
 XBOUT
UP SFBDI UIF HMBOT PG UIF QFOJT UIF CSFBUI IBT UP CF SFTPMVUFMZ DPOTUSJDUFE JO UIF XBZ UIBU UIF
nPX PG VSJOF JT DIFDLFE BOE CSFBUIJOH NVTU CF TUPQQFE NPNFOUBSJMZ� ZBUIFDDIBN JUZĤEJ UBUSĤLŏBSBĸP�
QĤZBT UV LBUIZBUF ] ZBEĤ NBĸJNēMBQBSZBOUBı DBOESP HBOUVN VUTBIBUF ] QBSBNĤOBOEĤOUF ] UBEĤ NēUSBWFHBE�
IĤSBĸBOZĤZFOB WĤZVN ĤLV×DBZFE EIBJSZBLSBNFĸB OĤCIZBEIBĴQBSZBOUBı ħWĤTBOJSPEIBı LŊUWĤ LŏBĸBNĤUSBN ]
FUBD DB HVSVĴ TWBZBı LŊUWĤ EBSħBZFE JUJ ] FUFOB OB LŏBSBĸBı CIBWBUJ ] (SJNFT � 4[ÈOUØ ����� ��� ����

���8F VOEFSTUBOE KJUWĤ JO UIF TFOTF PG KJUBĴ� $G� ����BC�
���LĤMĤOBOEBN� # BOE UIF(SBOUIBNBOVTDSJQUT IFSF SFBE LĤMBEBĸĲBN iUIF SPE PG <%FBUI CZ> 5JNFw

XIJDI JT SFEPMFOU PG WFSTF ��� JO UIF )BńIBQSBEĕQJLĤ JO XIJDI UIF �� NBIĤTJEEIBT XIP IBWF KVTU CFFO
MJTUFE BSF TBJE UP IBWF CSPLFO UIF LĤMBEBĸĲB�

���0O UIJT QBTTBHF BOE CMJTTFT JO UIF "NŊUBTJEEIJ BOE 7BKSBZėOB TFF QBHF ���



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 )BWJOH QVSJmFE QBTU BDUJPOT QSPEVDFE CZ GBVMUT BOE WJSUVFT UIJT
#MJTT BSJTFT MJLF UIF TVO JO UIF EBSLOFTT�

5IVT FOET UIF *ORVJSZ JOUP UIF *OOBUF #MJTT�

$IBQUFS �� UIF *ORVJSZ JOUP 1SBLńUJ BOE (VŦB

	�
 5IFO UIF 1SBLŌUJT BSF EFTUSPZFE CFDBVTF UIFZ BSF CPSO GSPN LBSNB�
"T B SFTVMU PG UIF EFTUSVDUJPO PG 1SBLŌUJ UIF ZPHJ�T (VŊBT BSF
RVJDLMZ EFTUSPZFE�

	�
 8IFO BMM UIF (VŊBT BSF EFTUSPZFE CFDBVTF PG UIFJS DPOOFDUJPO XJUI
LBSNB UIFO UIF mWF JNQVSJUJFT 	LBŏĤZĤĴ
��� DPNF VOEFS DPOUSPM BOE
TVCTJEF�

5IVT FOET UIF *ORVJSZ JOUP 1SBLŌUJ BOE (VŊB�

$IBQUFS �� UIF *ORVJSZ JOUP UIF 1FSGFDUJPO PG UIF #PEZ

	�
 8IFO UIF JNQVSJUJFT BSF NBTUFSFE <BOE> UIF UXP #JOEVT VOJUFE���
UIFO POF TIPVME LOPX UIF CPEZ UP CF QFSGFDUFE BOE FOEPXFE XJUI
BMM HPPE RVBMJUJFT�

	�
 <5IF ZPHJ> JT GSFF GSPN <BæJDUJPOT> TVDI BT DPME IFBU UIJSTU GFBS
MVTU BOE HSFFE BOE IF DSPTTFT UP UIF PUIFS TJEF PG UIF PDFBO PG UIF
TPSSPXT PG BOYJFUZ EJTFBTF PME BHF TPSSPX BOE QBJO�

5IVT FOET UIF *ORVJSZ JOUP UIF 1FSGFDUJPO PG UIF #PEZ�

$IBQUFS �� UIF 1FSGFDUJPO PG #SFBUI

	�
 8IFO UIF ZPHJ�T CPEZ JT QFSGFDUFE BT B SFTVMU PG UIF QJFSDJOH PG UIF
LOPU JO UIF IFBSU UIFO UIF HSFBU WPJE JT SFBDIFE BOE UIFO UIF NP�
NFOU XIJDI DBOOPU CF EFmOFE 	LŏBĸBı WJMBLŏBĸBı
 <PDDVST>�

���8F LOPX PG OP QBSBMMFMT GPS UIJT OPUJPO PG mWF CPEJMZ LBŏĤZBT� ����� NFOUJPOTNBMBNēUSBLBŏĤZBLĤĴ
XIJDI JT BNCJHVPVT CVU NBZ CF VOEFSTUPPE BT NBMBNēUSĤEJLBŏĤZBLĤĴ iUIF JNQVSJUJFT CFHJOOJOH XJUI
GBFDFT BOE VSJOFw� /P GVSUIFS FYQMBOBUJPO PG LBŏĤZB JT HJWFO JO UIF "NŊUBTJEEIJ�

���0O UIF UXP #JOEVT BOE UIFJS VOJPO TFF DIBQUFS � BOE ������



��� $IBQUFS �� UIF 1FSGFDUFE .JOE

	�
 "OE UIF TPVOE PG UIF NBSEBMB ESVN JT TVSF UP BSJTF JO UIF DFOUSBM
<DIBOOFM>� 5IFO UIF #SFBUI <CFDPNFT> VONPWJOH mSNMZ HBUIFSFE
UPHFUIFS JO UIF DFOUSBM <DIBOOFM>�

	�
 *U JT UIFO UIBU QFSGFDUJPO PG #SFBUI JO UIF CPEZ NVTU BMXBZT CF
SFDPHOJTFE CZ ZPHJT� 8IFO UIF QFSGFDUJPO PG #SFBUI JO UIF CPEZ
IBT BSJTFO BXBSFOFTT BSJTFT�

	�
 "T B SFTVMU PG BXBSFOFTT ZPHJT BUUBJO BMM NBHJDBM QPXFST
	ŊEEIBZBĴ
���� 8IFO B NBHJDBM QPXFS 	ŊEEIJĴ
 JT TFFO UIFO QFSGFD�
UJPO 	TJEEIJĴ
 JT OPU GBS BXBZ�

5IVT FOET UIF 1FSGFDUJPO PG #SFBUI�

$IBQUFS �� UIF *ORVJSZ JOUP 4BNčEIJ

	�
 8IFO #SFBUI JT QFSGFDUFE BOE mYFE JO UIF QMBDF PG UIF (PEEFTT PG
UIF $FOUSF UIFO DPOTDJPVTOFTT IBT UIF OBUVSF PG CMJTT VOJGPSN
MJLF UIF TLZ�

	�
 8IFO DPOTDJPVTOFTT IBT UIF OBUVSF PG CMJTT GSFF GSPN FYUFSOBM BG�
nJDUJPOT UIFO IBWJOH SFNPWFE UIF TPSSPXT PG FYJTUFODF 4BNėEIJ
BSJTFT�

5IVT FOET UIF *ORVJSZ JOUP 4BNĤEIJ�

$IBQUFS �� UIF *ORVJSZ JOUP UIF 1FSGFDUFE.JOE

	�
 8IFO UIF NJOE IBT BUUBJOFE 4BNėEIJ BOE JT mMMFE XJUI UIF *OOBUF
#MJTT UIFO JU JT QFSGFDUFE <BOE> SFNPWFT BMM TVäFSJOH BOE GFBS�

5IVT FOET UIF *ORVJSZ JOUP UIF 1FSGFDUFE .JOE�
���'PS ŊEEIBZBĴ IFSF BOE ŊEEIJĴ JO QĤEB D XF SFUBJO UIF TVTQFOEFE TBOEIJ GPVOE JO $� *O QĤEB D UIJT

JT OFDFTTBSZ GPS UIF NFUSF�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

$IBQUFS �� UIF 4JHO PG 1FSGFDUJPO PG UIF #PEZ

	�
 8IFO XIBUFWFS <NBHJDBM QSPDFEVSF> UIF ZPHJ FOHBHFT JO CFBST GSVJU
JNNFEJBUFMZ POF TIPVME LOPX UIBU UP CF B TVSF TJHO UIBU UIF ZPHJ�T
CPEZ JT QFSGFDUFE�

5IVT FOET UIF 4JHO PG 1FSGFDUJPO PG UIF #PEZ�

$IBQUFS �� UIF *ORVJSZ JOUP UIF 5IJSE 4UBHF

	�
 <1PXFST> TVDI BT <LOPXMFEHF> PG UIF BSSBOHFNFOU PG UIF CPEZ 	LĤZB�
WZēIĤEJLBN
��� UIF BCJMJUZ UP FOUFS BOPUIFS�T CPEZ DMBJSWPZBODF
BOE DMBJSBVEJFODF� UIFTF BSF UIF TJHO<T> PG QFSGFDUFE #SFBUI�

	�
 0NOJTDJFODF XIJDI BXBLFOT BMM UZQFT PG HOPTJT SFMBUFE UP UIF 5SJQMF
#PEZ TIPVME CF LOPXO CZ UIPTF BCPVOEJOH JO LOPXMFEHF UP CF UIF
TJHO PG POF XIPTF NJOE JT QFSGFDUFE�

	�
 �5IVT BSF UBVHIU UIF TJHO<T> PG QFSGFDUJPO PG CPEZ TQFFDI BOE
NJOE����� "MM UIFTF XIJDI IBWF CFFO UBVHIU JO WBSJPVT BTQFDUT BSF
TJHOT PG ZPHJT JO UIF UIJSE TUBHF�

	�
 #Z FMJNJOBUJOH FYUFSOBM LOPXMFEHF UISPVHI NFEJUBUJPO PO UIF
(PEEFTT PG UIF $FOUSF BO BDDVNVMBUJPO PG LOPXMFEHF 	K×ĤOB�
QBSJDBZBĴ
 <BSJTFT>� UIFSFGPSF <UIJT> JT DPOTJEFSFE UP CF UIF "DDV�
NVMBUJPO 	QBSJDBZBĴ
 <TUBHF>�

5IVT FOET UIF *ORVJSZ JOUP UIF 5IJSE 4UBHF�
���LĤZBWZēIBK×ĤOB LOPXMFEHF PG UIF BSSBOHFNFOU PG UIF CPEZ JT B QPXFS UBVHIU BU 1ĤUB×KBMBZP�

HBħĤTUSB ���� BT BSJTJOH GSPN TBıZBNB PO UIF OBWFM 	PO UIJT QBTTBHF TFF.BBT ����
�
OėCIJDBLSF LėZBWZĲIBKÖėOBN ]] <#IĤŖB�> OėCIJDBLSF TBŇZBNBŇ LŌUWė LėZBWZĲIBŇ WJ�
KėOĨZėU ] WėUBQJUUBĸMFŜNėŊBT USBZP EPŜėŔ ] EIėUBWBŔ TBQUB UWBHMPIJUBNėŇTBTOėZWBTUIJ�
NBKKėĸVLSėŊJ ] QĲSWBŇ QĲSWBN FŜėŇ CėIZBN JUZ FŜB WJOZėTBŔ ]]

���"T PVUMJOFE PO QBHF �� XF CFMJFWF DIBQUFST ��o�� UP IBWF PSJHJOBMMZ GPSNFE B TJOHMF DIBQ�
UFS 	PO UIF QBSJDBZB TUBHF PG ZPHB
 XIJDI XBT MBUFS EJWJEFE JOUP WJWFLBT BOE MBLŏBĸBT BOE UIBU UIJT
IFNJTUJDI XBT B DPMPQIPO 	JUJ LĤZBWĤZVDJUUBTJEEIJMBLŏBĸBN
 XIJDI XBT BCTPSCFE JOUP UIF DIBQUFS BûFS
CFJOH BMUFSFE CZ B #VEEIJTU TDSJCF UP JOUSPEVDF UIF FSSPOFPVT WĤL BOE 	JODPSSFDUMZ
 WFSTJmFE�8F IBWF
SFUBJOFE JU CFDBVTF XF BSF QSFTFOUJOH UIF UFYU XJUI UIF TUSVDUVSF GPVOE JO NBOVTDSJQU $�



��� $IBQUFS �� -JCFSBUJPO XIJMF -JWJOH

$IBQUFS �� UIF *ORVJSZ JOUP UIF 4JHOT PG -JCFSBUJPO8IJMF -JWJOH

	�
 5IFO XIFO UIF XJOE QJFSDFT UIF LOPU PG 3VESB BOE JT JO BMM UIF
<CPEJMZ> TUBUJPOT .JOE <CFDPNFT> CSJMMJBOU 	QSBCIĤTWBSBNBZBN

BEPSOFE CZ UIF NPNFOU PG GSVJUJPO�

	�
 5IFO .JOE JT VOJGPSN <BOE> XJUIPVU DIBSBDUFSJTUJDT CFDBVTF JU DPO�
TJTUT <POMZ> PG MJHIU <BOE> UIF TPVOE PG B LFUUMFESVN BSJTFT JO UIF
BCPEF PG UIF 4JEEIBT 	TJEEIĤMBZF
����

	�
8IFO QFSGFDUJPO PG UIF UISFF BSJTFT GSPN#PEZ #SFBUI BOE.JOE���
UIFO LOPX <UIBU UP CF> UIF (SFBU 1FSGFDUJPO XIJDI HJWFT UIF GSVJU
PG -JCFSBUJPO XIJMF -JWJOH�

	�
 5IFO UIF MPSE PG ZPHJT JT BCMF UP FOUFS 4BNėEIJ BU XJMM� 5IFO UIF
HSFBU 4BNėEIJ <BSJTFT> BOE <UIF ZPHJ> JT <XFMM�SFHBSEFE MJLF> /BMB
	QVŬBħMPLBĴ
��� BOE <TUSPOH MJLF> #IĨNB 	WŊLPEBSBĴ
����

	�
 5IFO UIF ZPHJ JT CMJTTGVM PNOJTDJFOU JNQBSUJBM MBVEFE CZ BMM CFJOHT
BOE XPSTIJQQFE JO UIF UISFF XPSMET�

	�
 )JT NPWFNFOU JT BMXBZT VOJNQFEFE� IJT TJHIU BOE IFBSJOH BSF
VOJNQFEFE� IJT TUPSF PG CMJTT JT VOJNQFEFE� IF BCPVOET JO VOJN�
QFEFE LOPXMFEHF�

	�
 5IF ZPHJ IBT BMM UIF QPXFST BOE RVBMJUJFT JT UIF TFBU PG JOmOJUF
LOPXMFEHF JT BMM�QPXFSGVM <BOE> JT FOEPXFE XJUI UIF (SFBU 1FS�
GFDUJPO� <JO GBDU IF JT> B TUPSF PG BMM TVQFSOBUVSBM QPXFST�

	�
 5IF MPSE PG ZPHJT EPFT OPU CVSO JO mSF OPS ESPXO JO XBUFS BOE
DBOOPU CF LJMMFE CZ BOZPOF XIFO IF JT GSFF GSPN UIF (VŊBT�

���"MM UIF QSFWJPVTMZ UBVHIU TPVOET BSJTF JO UIF DFOUSBM DIBOOFM TP iUIF BCPEF PG UIF 4JEEIBTw JT
MJLFMZ UP CF UIFSF UPP�

���0VS DPOKFDUVSF TZĤU LĤZBWĤZVDFUBTĤN JT TVQQPSUFE CZ UIF SFBEJOH GPVOE JO UIF #PNCBZ BOE-BIPSF
NBOVTDSJQUT PG UIF :PHBDJOUĤNBĸJ� 0O UIF DPNNPO #VEEIJTU TDSJCBM DPSSVQUJPO PG LĤZBWĤZVDJUUB¡ UP
LĤZBWĤLDJUUB¡ DG� ����BC�

���5IF FQJUIFU QVŬBħMPLBĴ DPVME FRVBMMZ XFMM SFGFS UP :VEIJŜŘIJSB PS ,ŌŜŊB�
���'PS UIF mOBM QĤEB PG UIJT WFSTF UIF :PHBDJOUĤNBĸJ IBT EIBSNBNFHIBTBNĤIWBZBĴ iDBMMFE UIF $MPVE

PG %IBSNBw� %IBSNBNFHIB JT B UZQF PG 4BNėEIJ NFOUJPOFE JO #VEEIJTU MJUFSBUVSF BOE UIF 1ĤUB×KBMB�
ZPHBħĤTUSB 	PO XIJDI TFF0�#SJFO�,PQ ����
�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 "T B SFTVMU UIF ZPHJ DPOTJTUT PG FWFSZUIJOH � IF FWFO DPOTJTUT PG
BMM CFJOHT � IF JT UIF TFBU PG BMM LOPXMFEHF BOE IF JT DPOTUBOUMZ
XPSTIJQQFE CZ BMM QFPQMF�

	��
 8IFO IBQQZ IF NBZ TBWF QFPQMF� BOHSZ IF SFNPWFT <UIFJS> BD�
DPNQMJTINFOUT� 'PS UIF MPSE PG ZPHJT QFSGFDUFE CZ LOPXMFEHF
UFSSJmFT <FWFO> UIF HPET�

	��
 8BOEFSJOH BCPVU UIF XIFFM PG USBOTNJHSBUJPO UIF DBHF UIBU JT UIF
UISFF XPSMET UIF ZPHJ QMBZGVMMZ CSFBLT JU BOE HPFT GPSUI CMJTTGVM
BMM�QPXFSGVM�

	��
 *O UIJT XBZ 4JEEIB ZPHJT TQPSU GPS IVOESFET UIPVTBOET IVOESFET
PG UIPVTBOET PG ZFBST PO NPVOUBJO UPQT BOE JO DBWFT�

	��
 *OEJäFSFOU UP FYUFSOBM QFSDFQUJPO BOE EFWPUFE UP 4BNėEIJ ZPHJT
XIP IBWF UIF FZF PG LOPXMFEHF MJWF JO EFTFSUFE QMBDFT�

	��
 "OE UIFZ SFNBJO MJLF UIJT <BOE> DBO CF TFFO FOHBHFE JO UIFJS BDUJW�
JUJFT� ,OPX UIF 4JEEIBT XIP UBLF UIF GPSN PG $PORVFSPST 	KJOB�
SēQJĸBĴ
��� UP CF MJCFSBUFE XIJMF MJWJOH����

5IVT FOET UIF *ORVJSZ JOUP UIF 4JHOT PG -JCFSBUJPO 8IJMF -JWJOH�

$IBQUFS �� UIF *ORVJSZ JOUP.BIčNVESč

	�
 :PHJT XIP BSF FTUBCMJTIFE JO UIF PUIFS TUBHFT BSF QFSGFDUFE JO UIJT
<TUBHF> XIJDI JT XIZ JU JT LOPXO JO UIF UISFF XPSMET BT i1FSGFDUFEw
	OJŏQBOOBĴ
�

	�
 8IFO UIF QFSGFDUFE ZPHJ IBT HPOF PVU <PG UIF CPEZ> CZ XBZ PG UIF
BQFSUVSF PG #SBINė UIFO UIF CSFBUI UIFSF IBT UIF TPVOE PG B WĕĸĤ
BOE NBLFT B UJOLMJOH OPJTF�

���*O B #VEEIJTU DPOUFYU KJOB NFBOT B #VEEIB� 5IF XJUOFTTFT PG β DIBOHF KJOB¡ UP ħJWB¡�
���5IF UFSN KĕWBONVLUJ JT WFSZ SBSF JO #VEEIJTU MJUFSBUVSF� 8F BSF BXBSF PG POMZ UXP JOTUBODFT� UIF

7ĤEBTĤSĤWBMĕ PG 7JOEIZBWėTĨZPHĨ 	/BUJPOBM "SDIJWFT ,BUINBOEV ����� � /FQBM�(FSNBO .BOVTDSJQU
1SFTFSWBUJPO 1SPKFDU "������ GPM� ��
 BOE WFSTF � PG UIF ķSĨNJUSB JOTDSJQUJPO 	����o���� $&
 FEJUFE JO
4BOZBM �����



��� $IBQUFS �� UIF 4JHOT PG UIF 6OQFSGFDUFE #SFBUI

	�
 #Z NFBOT PG UIF QJFSDJOH QSPEVDFE CZ UIF (SFBU 4FBM BOE UIF PUIFS
<UXP QSBDUJDFT> .BIėNVESė��� JT TVSF UP BSJTF GPS ZPHJT <UPHFUIFS
XJUI> DPVOUMFTT TJHOT PG <UIF BUUBJONFOU PG> ZPHB�

5IVT FOET UIF *ORVJSZ JOUP .BIėNVESė�

$IBQUFS �� UIF *ORVJSZ JOUP UIF 4JHOT PG UIF 6OQFSGFDUFE #PEZ

	�
 5IFSF JT OP PUIFS QBUI UP MJCFSBUJPO GPS UIF ZPHJ PO FBSUI� 5IF ZPHJ
XIP IBT BUUBJOFE -JCFSBUJPOXIJMF -JWJOH SFBDIFT UIF TUBUF PG(SFBU
-JCFSBUJPO�

	�
 5IFSF JT OP MJCFSBUJPO GPS POF XIPTF CPEZ JT EFBE OPS GPS POF XIP
IBT GBMMFO JOUP UIF XSPOH QBUI� 0ODF ZPV IBWF SFDPHOJTFE 1SBLŌUJ
UISPVHI JUT BDUJPOT <ZPV SFBMJTF UIBU> EFBUI JT B (VŊB PG 1SBLŌUJ����

	�
 &WFO B #VEEIB JT VOQFSGFDUFE <BOE> DPOTJEFSFE B NBO JO TBıTĤSB
BT MPOH BT UIF MPSE UIBU JT TFFE 	CĕKFOESBĴ
 XIJDI IBT UIF GPSN PG
#SBINė MFBLT GSPN UIF CPEZ�

	�
 0OF TIPVME SFDPHOJTF BT VOQFSGFDUFE UIF CPEJFT PG UIPTF XIP EP
OPU PCTFSWF DFMJCBDZ� UIFZ BSF TUSJDLFO CZ PME BHF BOE EFBUI <BOE>
DPOUBJO BMM BæJDUJPOT�

5IVT FOET UIF *ORVJSZ JOUP UIF 4JHOT PG UIF 6OQFSGFDUFE #PEZ�

$IBQUFS �� UIF *ORVJSZ JOUP UIF 4JHOT PG UIF 6OQFSGFDUFE #SFBUI

	�
 "T MPOH BT #SFBUI HPJOH CZ UIF XSPOH QBUI JT OFJUIFS��� TUFBEZ OPS
JO UIF DFOUSBM DIBOOFM POF TIPVME SFDPHOJTF JU UP CF VOQFSGFDUFE
CFJOH FOEPXFE XJUI UIF (VŊB PG BDUJPO�

5IVT FOET UIF *ORVJSZ JOUP UIF 4JHOT PG UIF 6OQFSGFDUFE #SFBUI�
���" EJTUJODUJPO JT NBEF IFSF CFUXFFO UXP VOEFSTUBOEJOHT PG NBIĤNVESĤ� UIF (SFBU 4FBM QIZTJDBM

QSBDUJDF UBVHIU JO DIBQUFS �� BOE UIF TUBUF PG NJOE UIBU JT UIF TVNNVN CPOVN JO NVDI PG UBOUSJD
#VEEIJTN�

���*�F� CFDBVTF EFBUI JT NFSFMZ B (VŊB PG 1SBLŌUJ JU DBOOPU CSJOH BCPVU MJCFSBUJPO� 8F UIBOL
)BSVOBHB *TBBDTPO GPS UIJT FYQMBOBUJPO�

���8F DPOTUSVF OBJWB EFIBMĕEĕQBOZĤZFOB J�F� XJUI CPUI OJħDBMP BOE NBEIZBHBĴ BO JOUFSQSFUBUJPO BMTP
NJSSPSFE CZ UIF 5JCFUBO USBOTMBUJPO�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

$IBQUFS �� UIF *ORVJSZ JOUP UIF 5SBOTGPSNBUJPO PG UIF (SFBU &MF�
NFOUT

	�
 "T MPOH BT.JOE JT NPWJOH JO UIF CPEZ DPOGVTFE CZ FYUFSOBM DPHOJ�
UJPOT POF TIPVME LOPX JU UP CF VOQFSGFDUFE CPVOE CZ UIF SPQFT
PG LBSNB�

5IVT JT UIF TJHO PG VOQFSGFDUFE .JOE�
	�
 8IFO UIF ZPHJ�T TFNFO JT UVSOFE VQXBSET BOE IF IBT UBLFO IPME PG

.JOE BOE #SFBUI UISPVHI NFEJUBUJPO BMPOF IF DBO QFSDFJWF UIF
QFSGFDUJPO PG #PEZ 4QFFDI BOE .JOE�

5IVT JT UIF TJHO PG DPNQMFUF ZPHB�
	�
 )BWJOH BUUBJOFE 4BNėEIJ JO UIJT XBZ BOE EFMJHIUJOH JO UIF UISFF

#MJTTFT UIF ZPHJNBZNBLF IJT CPEZ JOWJTJCMF XJUI IJT ZPHJD QPXFS�

5IVT FOET UIF *ORVJSZ JOUP UIF 5SBOTGPSNBUJPO PG UIF (SFBU &MFNFOUT����

$IBQUFS �� UIF *ORVJSZ JOUP /JSWčŦB

	�
 5IFO UIF ZPHJ UBLFT UIF GPSN PG CMJTT IBT B CPEZ PG LOPXM�
FEHF 	K×ĤOBLĤZBĴ
��� IBT HSFBU HPPE GPSUVOF 	NBIPEBZBĴ
��� JT JN�
QFSJTIBCMF XIPMF BMM�QFSWBTJWF BVTQJDJPVT 	ħJWBĴ
 PNOJQSFTFOU
NJHIUZ�

	�
 )F IBT B CPEZ PG QVSF LOPXMFEHF 	WJħVEEIBK×ĤOBEFIBĴ
��� JT GSFF
GSPN UIF(VŊBT PG DPHOJUJWF QSPMJGFSBUJPO 	QSBQB×DBHVĸBWBSKJUBĴ
���
PNOJTDJFOU PNOJQSFTFOU FUFSOBM IBT USVUI BT IJT BJN BOE IBT
HSFBU HPPE GPSUVOF�

���i5IF 5SBOTGPSNBUJPO PG UIF (SFBU &MFNFOUTw 	NBIĤCIēUBQBSJĸĤNBĴ
 SFGFST UP UIF BCJMJUZ UP NBLF
POF�T CPEZ JOWJTJCMF� *U JT DBMMFE UIF %FTUSVDUJPO PG UIF (SFBU &MFNFOUT 	NBIĤCIēUBQBSJLŏBZBĴ
 JO UIF
UBCMF PG DPOUFOUT 	����
 QFSIBQT GPS NFUSJDBM SFBTPOT�

���K×ĤOBLĤZBĴ� JU JT QPTTJCMF UIBU UIF PSJHJOBM SFBEJOH IFSF XBT K×ĤOBSēQBĴ� UIF UXP GPSNT BSF TJNJMBS
JO UIF TDSJQU PG $ BOE UIF OFYU WFSTF IBT UIF WFSZ TJNJMBS FQJUIFU WJħVEEIBK×ĤOBEFIBĴ�

���5IF UBCMF PG DPOUFOUT HJWFO JO WJWFLB � JODMVEFT NBIPEBZBĴ� $ IBT TBEPEJZBĴ XIJDI JT QFSIBQT B
NJTUBLF GPS TBEPEJUBĴ CVU $�T 5JCFUBO USBOTMBUJPO DPSSFTQPOET UP NBIPEBZBĴ TP XF IBWF BEPQUFE UIF
MBUUFS�

���5IF mSTU QĤEB PG ,VNėSJMB�T ĨMPLBWĤSUUJLB JT WJħVEEIBK×ĤOBEFIĤZB BT QBSU PG B NBłHBMB WFSTF UP ķJWB�
���8F VOEFSTUBOE QSBQB×DBHVĸB¡ UP SFGFS UP UIF 5BNBT BOE 3BKBT (VŊBT XIJDI UIF ZPHJ JT UP SFNPWF

UISPVHI IJT QSBDUJDF 	TFF WJWFLB ��
�



��� $IBQUFS �� $MPTJOH 7FSTFT

5IVT FOET UIF *ORVJSZ JOUP /JSWėŊB�

<$IBQUFS �� $MPTJOH 7FSTFT>

	�
 -JLF HIFF GSPN B MBSHF BNPVOU PG NJML * IBWF DBSFGVMMZ FYUSBDUFE
UIF FTTFODF PG BMM UIF UBOUSBT XIJDI JT JO DPOHSVFODF XJUI BMM UIF
EPDUSJOBM TZTUFNT�

	�
 5IJT TUFQ�CZ�TUFQ JOTUSVDUJPO CPPLMFU GPS QFSGFDUJPO DPNQPTFE CZ
UIF HMPSJPVT .ėEIBWBDBOESB JT DBMMFE UIF 1FSGFDUJPO PG *NNPSUBM�
JUZ <BOE JT> B CMFTTJOH GPS ZPHJT�

	�
 .BZ UIF MJOFBHF PG UIF HMPSJPVT 4JEEIB DBMMFE 7JSĲQB SVMF JO UIF
UISFF XPSMET GPS BT MPOH BT UIF XIFFM PG USBOTNJHSBUJPO XIJDI
TFJ[FT BOE UBLFT BQBSU <CPEJFT> 	HSBIBWJHSBIBN
��� LFFQT UVSOJOH�

	�
 <*> IBWF EPOF JU UP JOTUSVDU NZTFMG BOE EFMJHIU ZPHJT BOE GPS NFO
XIP IBWF GBMTF MFBSOJOH POMZ UP BNB[F UIFN�

	�
 *U JT UP BXBLFO CPUI UIF DJWJMJTFE BOE UIPTF PO UIFXSPOH QBUI BOE JU
IBT CFFO DSFBUFE UP CF B QVOJTIJOH SFTUSBJOU GPS UIPTF PG CBE MPHJD
BOE CBE EPDUSJOFT�

	�
 *NNPSUBMJUZ 	BNŊUBN
 JT B XPSE GPS TFNFO MJCFSBUJPO BOE MJGF � 5IF
QFSGFDUJPO 	TJEEIJĴ
 PG UIF UISFF JT UBVHIU IFSF BT UIF 1FSGFDUJPO PG
*NNPSUBMJUZ 	BNŊUBTJEEIJĴ
�

	�
 .BZ FNCPEJFE CFJOHT XIP EXFMM JO IFBWFO FBSUI BOE UIF VOEFS�
XPSME IBWF IBQQJOFTT DPOUJOVPVT MJLF UIF TLZ����

	�
 *U JT DPNQMFUF JO UISFF IVOESFE WFSTFT��� JT UIF NFBOT UP ZPHB UP�
HFUIFS XJUI UIF TJHOT <PG QSPHSFTT> BOE IBT CFFO DBSFGVMMZ UBVHIU
GPS HPPE NFO BT B DMFBS FZF <POUP XIBU JT SJHIU>�

���HSBIBWJHSBIBN� JO UIF ,SJZĤTĤSBUBUUWBQSBLĤħJOĕWZĤLIZĤ 	*'1 5 ��� Q� ���
 UIJT JT B DIBSBDUFSJTUJD PG
EFBUI� NŊUZVS HSBIBWJHSBIBMBLŏBĸBĴ�

����DE FDIPFT #PEIJDBSZĤWBUĤSB ����DE� BWJDDIJOOĤĴ QVŬBEIĤSĤĴ QSBWBSUBOUF OBCIBĴTBNĤĴ�
���"T XF IBWF QSFTFOUFE JU UIF FOUJSF UFYU JODMVEJOH UIFTF DMPTJOH SFNBSLT DPOTJTUT PG ��� WFSTFT�



5IF "UUBJONFOU PG *NNPSUBMJUZ ���

	�
 )BWJOH CPXFE EPXO UP UIF HVSV #VEEIBCPEIJ <BOE > UIF HMPSJ�
PVT "WBEIĲUBDBOESB 	ħSĕBWBEIēUB�WJIVĸBı�
 UIJT EFTJSF IBT CFFO
GVMmMMFE CZ NBLJOH UIJT HSFBU CPPL����

5IVT FOET UIF "UUBJONFOU PG *NNPSUBMJUZ�

5JCFUBO DPMPQIPO�

5IF FOUJSF UFYU FOUJUMFE "NŊUBTJEEIJ IBT CFFO USBOTMJUFSBUFE BDDPSEJOH
UP UIF *OEJBO NBOVTDSJQU BOE UIF USBOTMBUJPO PG UIF MPUTIBCB 1BENB �PE
[FS UIF WFOFSBCMF <NPOL> PG UIF #ZB <DMBO> IBT CFFO BQQFOEFE CFUXFFO
UIF MJOFT� "MUIPVHI * IBWF TFFO TFWFSBM JOTUBODFT XIFSF <UIF USBOTMB�
UJPO> BHSFFT PS EJäFST GSPN UIF *OEJBO NBOVTDSJQU CFDBVTF UIF XJTF
POF USBOTMBUFE JU BDDPSEJOH UP UIF <JOUFOEFE> NFBOJOH JU JT EJåDVMU
GPS TPNFCPEZ MJLF NF UP NPEJGZ JU� .BZ UIF NBTUFS�T FYBMUFE JOUFOUJPO
CFDPNF GVMmMMFE�

���5IJT WFSTF XIJDI JT GPVOE POMZ JO $ IBT TFWFSBM QSPCMFNT XIJDI XF IBWF CFFO VOBCMF UP TPMWF
XJUI UIF JOGPSNBUJPO XF IBWF UP IBOE�
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�"NŊUBTJEEIJNēMB

4PVSDFT� $ � $POF 5FOHZVS 3HZVE �HSFM WPM� ;IJ ���r�����r� t % � %FSHF
5FOHZVS 3HZVE �HSFM WPM� ;IJ ���v�����r� � 5ĬIPLV DBU� OP� ���� t ( � (BO�
EFO 	A(PMEFO�
 5FOHZVS 3HZVE �HSFM WPM� 5TJ ���v�����r� � DBU� OP� ���� t�. �
1IZBH DIFO LISJE NE[PE WPM� ĘŔ 	�
 ���v�����v� t / � /BSUIBOH 5FOHZVS 3HZVE
�HSFM WPM� 5TJ ���v�����r� � DBU� OP� ���� t 1 � 1FLJOH 5FOHZVS 3HZVE �HSFM WPM�
5TJ ���v�����v� � īUBOJ DBU� OP� �����

] TQZBO HTVN SBC MEBO ECV CDBE TLV NEPH ENBS ]
] �DIJ CB�J �KJHT TFM SOBM �CZPS QIP NP ZJ ]
] QIZBH SHZB �E[JO DJOH CIJS CB UJOH �E[JO HZJT ]
] TLZPC NE[BE QIZBH SHZB�J [IBCT MB CEBH �EVE EP ]]�]]
] SHZVE SOBNT LVO UV TCBT QB�J EPO ]
] QIZBH SHZB DIFO QP SOBN CTIBE CZB ]
] NJ OJ HBOH HJT UIPT QB MB ]
] MIB SOBNT LVO HZJT CLVS TUJ NE[BE ]]�]]
] TLZF CB CZF CB TUPOH EBH UV ]
] MFHT MBT SHZB DIFO SOBNT CZBT QBT ]
] EF UIPC �LIPS CB�J SHZB NUTIP MBT ]

� 1SBFNJUUVOU� SHZB HBS TLBE EV ] BNŌ UB TJEEIJ NĲ MB Oė 	$%./1 OB (
 NB ] CPE TLBE EV ] CEVE
SUTJ HSVC QB�J SUTB CB [IFT CZB CB ] EQBM IF SV LB MB QIZBH �UTIBM MP ] �B CDBE > $(./1 CDBT % �D
CIJS CB > (/1 CJSXB $%. �B SHZVE SOBNT LVO UV TCBT QB�J EPO ] > (./1 PN� JO $% �C SOBN >
(./1 SOBNT $% �B TUPOH > %(./1 TUPE $ �C DIFO > $%(./ DIF 1 t SOBNT > $%. SOBN
(/1
�� "NŊUBTJEEIJ ����
�C <% ���B> ] �DIJ �C MFHT </ ���B> MBT ���



��� �"NęUBTJEEIJNĉMB

] QIB SPM UV OJ SOBM �CZPS �HSP ]]�]]
] H�ZPO QB�J SUJOH QBT CTIBOH MBN EHBH
] H�ZBT QB DVOH [BE CSLZBOH CZBT MB ]
] �UIFC DIFO CPM HPOH MBH QBT H[VOH ]
] TOZJOH HB MLPH NBT NOBO QB OJ ]
] THP EHV EHBH QB�J TCZPS CB �P ]]�]]
] EF ZJ SUTB HTVN EBH MB OJ ]
] SJN QB C[IJO EV CTOVO QBS CZB ]
] �EJ OJ MBT LZJ QIZBH SHZB �P ]]�]]
] SLBOH QB HDJH QBS TFNT CTEV [IJOH ]
] SMVOH SOBNT HDJH UV CTEVT CZB TUF ]
] SMVOH HJ CTEBNT QB CSUTBN QBS CZB ]
] OZJ [MB HOZJT OJ HDJH QBS CZB ]]�]]
] EF MUBS CZBT OB SMVOH OJ �HBH
] �EJ OJ EBN UTIJH QIZBH SHZB �P ]]�]]
] CTIBOH MBN �LIPS MP HZFO EV C[MPH
] UIJH MF THSB CDBT HZFO EV CTMBOH ]
] SUTB SOBNT UIBNT DBE SBC UV H�ZP ]
] NDIPH HJ SUTB OJ HZFO EV �POH ]]�]]
] MVT OHBH ZJE HTVN TCZPS CB ZJT ]
] TLV HTVOH UIVHT OJ CTHSVC QBS CZB ]
] HPNT QB CSUBO QBS HZVS QB ZJT ]
] SBOH HJ NF OJ HTBM CB �P ]]�]]
] QIZBH SHZB �EJ ZJT UIBNT DBE EV ]
] SOBM �CZPS QB OJ OHFT QBS �HSP ]
] �EJ OJ LIB TCZPS TCZPS CB TUF ]
] SUTB CB�J HEBNT QBS �EPE QB �P ]]��]]

�D MBT > (./1 MB $% �D �UIFC > (/1 NUIFC $%. t CPM > $%(/1 QPM . t HPOH > %(./1 HPE
$ �B ZJ > $%(/1 ZJT . �B SLBOH > %(./ SLBE $ SHBE 1 t QBS > (./1 QB $% �C CTEVT CZB
TUF > $%(/1 CTEV CZBT UF . �D HJ > (/1 HJT $%. t CTEBNT > %1 CTEBN $(./ �B C[MPH >
$%(/1 MEPH . �C UIJH > %(./1 UIFH $ t THSB > $%(1 THSBS . THB / �C CTHSVC > $%.1
CTHSVCT (/ �D HZVS > $%(/1 �HZVS . ��C OHFT > %(./1 EFT $

�� "NŊUBTJEEIJ ���� �$G� "NŊUBTJEEIJ ������BCD �BC$G� "NŊUBTJEEIJ ����D �$G� "NŊUBTJEEIJ ����
�BC� "NŊUBTJEEIJ ����BC t �E� "NŊUBTJEEIJ ����E ��BC$G� "NŊUBTJEEIJ ����BC ��DE� "NŊUBTJEEIJ
�����BC
�B <. ���B> ] EF ��B DBE <( ���B> EV ��D TCZPS <1 ���B> TCZPS



"QQFOEJY " ���

] �EJ OJ SMVOH HJ TCZPS CB ZJO ]
] NLIBT QB SOBNT LZJ �EJ CTHSVC CP ]]��]]
] QIZBH SHZB HOZJT TV TIFT QBS CZB ]
] KJ C[IJO CTEBN QB�J DIP HB TIFT ]
] E[P OJ MIB NP�J QIZBH SHZB ZJO ]
] MJOH HB�J QIZBH SHZB MIB ZJO OP ]]��]]
] QIP EBOH NP ZJ TCZPS CB MBT ]
] QIZJ SPM UV OJ TLZF CB �CZVOH ]
] KJ C[IJO TCZPS CB �EJ HOZJT LZJT ]
] TLZF CB OBOH EV CTBE QBS CZB ]]��]]
] SUTB OJ CVE NFE H[VHT DBO UF ]
] TLZFT QB NFE OB �CSBT CV NFE ]
] QIZBH SHZB DIF EBOH CTEBNT QB DIF ]
] ECZF CB NFE OB �CSBT CV NFE ]]��]]
] SMVOH OJ �LIPS MP HDJH UV CTEV ]
] KJ TSJE CTEBN QB C[IJO EV CZB ]
] SOBM �CZPS QB ZJT HTIJH QBS CZB ]
] SBOH HJ SMVOH TFNT HDJH QBS CZB ]]��]]
] TCZPS CB�J SJN QBT HTIJH QBS CZB ]
] SMVOH OJ TUPCT EBOH MEBO CZBT MB ]
] ECV NB�J THP SV H[IVH CZB TUF ]
] �LIPS MP C[IJ QP SMVOH HJT ECVH ]]��]]
] MBH HOZJT MJOH HB�J QIZBH SHZB CDB� ]
] EF OJ TB MB H[IBH OBT TV ]
] SLBOH QB�J SUTF NP TB MB H[VHT ]
] CSMB OJ CSEBC QBS CZB CB ZJT ]]��]]

��C LZJ > 1 LZJT $%(./ t�CP > 1 QP $%(/ QB�P . ��C CTEBN > $%(/1 TEPN . ��C UV >
%(/1 EV $. t TLZF CB > (/1 TLZFT QB $% TLZF CBS . t �CZVOH > $%(/1 �HZVS . ��E TLZF >
$%./1 T�F ( t CTBE QBS > (/1 HTBE QBS $. HTBOH CBS % ��C TLZFT > $%(./ TLFT 1 ��D
EBOH > $%(/ EBS 1 OB . t CTEBNT > $%(/1 TEPN . ��B OJ > $%(./1 SFBE HJ ��C CTEBN
(/1 CTEBNT $% TEPN . t�CZB > $%(/1 OJ . ��D HTIJH > (/1 CTIJH $% H[IJH . ��E
HDJH > /1 CTIJH % HTIJH $( H[IJH . ��B HTIJH > (/1 CTIJH $% H[IJH . ��D TUF > $%(/1
QBS CZB . ��C H[IBH > $%(/1 C[IBH . ��D SUTF > $(/. UTF % DIB 1 t H[VHT ] > $%(/1
H[VH . ��E CZB CB > $%(/1 CZBT QB .
�� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ���� �� �
"NŊUBTJEEIJ ���� ��BC� "NŊUBTJEEIJ ����BC
��E <$ ���C> ] MJOH ��B OJ <% ���C> �LIPS ��E HJ <. ���C> SMVOH ��D </ ���C> ] ECV



��� �"NęUBTJEEIJNĉMB

] SMVOH HJT SMVOH OJ HTIJH QBS CZB ]
] SMVOH HJT SMVOH MB CUFH QBS CZB ]
] SMVOH HJT SMVOH OJ CTBE QBS CZB ]
] SMVOH HJT ZPOHT MB LIZBC QB ZJT ]]��]]
] SMVOH HJT EOHPT HSVC UIBNT DBE TCZJO ]
] SMVOH HJT �DIJ CB NFE QBS �HZVS ]
] EFT OJ CEVE SUTJ HSVC QBS OJ ]
] CJSCB OHB ZJT ZBOH EBH CTIBE ]]��]]
] MFHT QBS CTEBNT QB MVT LZJ MBT ]]��]]
] SEP SKF SMVOH SUTF CZF CB ZJT ]
] MIVO QP ZJ OJ CBS EBH UV ]
] EHVH QB�J TCZPS CB �EJ ZJT OJ ]
] UTIBOHT TPHT NEVE QB CTIJH QBS CZB ]]��]]
] MIVO QP�J TUFOH EV MIB SOBNT �HSP ]
] MIVO QP EBH OJ H�ZP �HZVS UF ]
] EFT OJ UIBNT DBE CSHZBM CBS �HZVS ]
] UTIBOHT QB MB TPHT MIB SOBNT CTBE ]]��]]
] EBOH QP ZJ OJ TCZPS CB ZJT ]
] UTIBOHT QB�J NEVE QB CTIJH QBS CZB ]
] EF OBT ECBOH QIZVH NEVE QB CTIJH
] EF CTIJH OBT OJ CJŜŊV CTIJH ]]��]]
] EF OBT HUJ NVH MB TPHT TQBOHT ]
] HUTVH UPS THP OJ TCBT QB MB ]
] SMVOH HJT THP OJ SOBN QBS ECZF ]
] EF OJ �CJHT QB DIFO QP �P ]]��]]
] CTEBN QB DIF EBOH �CJHT QB DIF ]
] QIZBH SHZB DIF OJ HTVN QB ZJO ]

��B HTIJH > (/1 CTIJH $% H[IJH . ��C CUFH > $%(/1 CSUFH . ��D CTBE > (/1 HTBE $%.
��D EFT > $%(./ EF 1 ��E CJSCB > (/1 CJSXB $%. ��B CTEBNT > $%(/1 TEPN . ��B
CZF > $%(/1 CZB . ��D TCZPS > $%(/1 TQZPOH . ��E CTIJH > $%(/1 H[IJH . ��E CTBE >
$%(/1 HTBE . ��C CTIJH > $%(/1 H[IJH . ��D CTIJH > $%(/1 H[IJH . ��E CTIJH >
$%(/1 H[IJH . ��B TQBOHT > $%(/1 TQBOH . ��E EF > $%(/1 �EJ . ��B CTEBN >
$%(/1 TEPN .
��BC�"NŊUBTJEEIJ ����DE ��DE$G�"NŊUBTJEEIJ ����BC ���"NŊUBTJEEIJ ����DE��BC ���"NŊUBTJEEIJ
����DE��� ��� "NŊUBTJEEIJ �����
��D TCZPS <( ���C> CB ��E OJ <1 ���C> �CJHT
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] �EJ OJ HTBOH ECBOH HTVN ZJO OP ]
] �EJ EBH HJT OJ TCZPS HSVC HSBHT ]]��]]
] EF OZJE HTVN OJ HBOH SJH QBT ]
] EF OJ �KJH SUFO HTVN SJH HP ]
] HBOH HJT �EJ MB HPN CZBT OB ]
] UIBNT DBE LZJ OJ NOHB� CEBH �HZVS ]]��]]
] HTBOH CB MIB ZJ MIB SOBNT EBOH ]
] NJ ZJ CEBH QP�J CEBH QPS �HZVS ]
] ECBOH CTLVS LVO MB ECBOH CB ZJO ]
] UIBNT DBE NB MVT MIBH QBS �HZVS ]]��]]
] EFT OB MIB SOBNT LVO HZJT �CBE ]
] DIPT LZJ QIZBH SHZBS �EPE QB �P ]
] QIZBH SHZB DIF MB HPNT QBS CZB ]
] QIZBH SHZB �EJ MBT UIBNT DBE �CZVOH ]]��]]
] HSVC QB DIFO QP�J �CZVOH CB ZJO ]
] QIZBH SHZB DIFO QP HBOH ZJO QB ]
] SOBN HOZJT EF OJ EBN QB EBOH ]
] �DIJOH CB MBT OJ HSPM CB EBOH ]
] MVT TFNT EBH MB CEF CB �CZVOH ]]��]]
] TFNT MB HOBT QB UTBN HZJT LZBOH ]
] NOHBM EV TLZF CBS NJ �HZVS SP ]]��]]
] EBOH QP�J NJOH OJ ZJ HF ZJO ]
] TCZPS CB MEBO QB CTIBE QBS CZB ]
] EBE EBOH MEBO QB�J TCZPS CB ZJO ]
] SOBM �CZPS QB OJ OHFT QBS OJ ]
] QIZBH SHZB DIFO QP �HSVC QB ZJO ]]��]]
] QIZBH SHZB DIFO QP CTIBE QBS CZB ]]��]]

��E OJ > 1 OB $%(./ ��C EF > $%(/1 EFT . ��D HPN > (/1 HPNT $%. ��E LZJ > $%.
LZJT (/1 ��C CEBH > $%(/1 CEBC . ��E MIBH > $%(/1 MIBHT . ��B HZJT > (./1 HZJ $%
t �CBE > (/1 ECBOH $%. ��B QP�J > (1 QP $%./ ��C HBOH > %(./1 HBS $ ��E �DIJOH
(/1 �DIJ $%. ��B HZJT > $%(/1 HZJ . ��C QB > $%(/1 QBS . ��D QB�J > $%./1 PN�
( t ZJO > $%(/1 ZJT .

�� � "NŊUBTJEEIJ ����� �� � "NŊUBTJEEIJ ����� ��$G� "NŊUBTJEEIJ ��������BC ��$G� "NŊUBTJEEIJ
������ ��EF$G� "NŊUBTJEEIJ �����BC ��� "NŊUBTJEEIJ �����DE ��$G� "NŊUBTJEEIJ �����
��B EF <.���B> OZJE ��B SOBNT <$ ���B> EBOH ��E SHZB <% ���B> �EJ ��B HSVC </ ���B> QB ��C
QB <( ���B> CTIBE
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] SLBOH QB MBH QB CTEBN CZB TUF ]
] SMVOH OJ MBO HTVN �UIVOHT CZBT MB ]
] SUTB SOBNT UIBNT DBE �UIFO QBS CZB ]
] MBOHT QBT SUTB SOBNT HZFO EV QIZPHT ]]��]]
] OBE SOBNT UIBNT DBE CDPN OBT OJ ]
] QIZBH SHZB DIFO QP�J EPO ZBOH SE[PHT ]
] KJ MUBS OBN NLIB� CBS TOBOH MB ]
] TQSJO UTIPHT �CBS CB �LISJHT QB EF ]]��]]
] SMVOH HJ TIVHT LZJT HUPS CB MUBS ]
] EF MUBS MVT �EJ EBH MB OJ ]
] OBE LZJT ZPOHT TV CTHPT HZVS LZBOH ]
] UIBCT LZJ SMVOH HJT H[IPN QBS CZB ]]��]]
] �EJ OJ QIZBH SHZB DIFO QP �P ]]��]]
] E[IB ZJ EIB ZJ LBSNB ZJ ]
] MBH QBT �CZVOH CB MOHB EBH LZBOH ]
] MBT LZJ CZB CBT NOZF CZB [IJOH ]
] CTEBNT QB DIFO QPT HOBT QB ZJT ]
] TUPCT LZJ �LIPS MP �EJ ZJT OJ ]
] TUFOH EV MIB ZJ �KJH SUFO TLSBH ]]��]]
] MBH QB CSLZBOH CTLVN �EJ ZJT OJ ]
] QIZPHT C[IJ EBH LZBOH H�ZP CBS CZFE ]
] SLBOH QB �PH UV CSLZBOH CB ZJT ]
] LMV SOBNT UIBNT DBE TLSBH QBS CZFE ]]��]]
] ECBOH QP EBM [IJOH EVC QB�J UTIF ]
] SUTF HDJH TFNT LZJ OHBOH MB H[IBH ]]��]]
] CTEBN QB�J TCZPS CB CTIBE QBS CZB ]
] SMVOH HJT MVT OJ �E[JO QBS �HZVS ]]��]]
] CTEBN QB HOZJT OJ TIFT CZB TUF ]

��B CTEBN > $%(./ CTEBNT 1 t�TUF > $%(/1 CZBT UF . ��D �UIFO > $%(./ �QIFO 	 
 1 ��E
UTIPHT > $%(./ DIFO 1 ��D CTHPT > $%(/1 HPT . ��B ZJ > 1 ZF $%(./ ��E CTEBNT >
$%(/1 CTEBN . t ZJT > 1 ZJ $%(./ ��F LZJ > $%(.1 LZJT / ��D CSLZBOH CB > / CSLZBOH
QB $%( CSLZBOHT QB . CSHZBE QB 1 ��B EBM > 	 
 1 SBM $ OHBM %(./ ��C HDJH > $%.1 DJH
(/ t MB > $(./1 MBT %

��DE$G� "NŊUBTJEEIJ ���� �� � �� $G� "NŊUBTJEEIJ �����DE��� ��� "NŊUBTJEEIJ ����

��E LZJ <. ���C> SMVOH ��G ZJ <1 ���B> �KJH
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] KJ MUBS UIJH MF HOBT QB EBOH ]
] E[P OJ CIB EIB�J MIB NP ZJO ]
] NHSJO QB CTEBNT QB MIB ZJO OP ]]��]]
] EHBOH CB DBO EBOH CVN QB DBO ]
] QIZBH SHZB H[VOH CB SOBN QBS CZB ]
] MIB EBOH MIB NJO LVO MB HTBOH ]]��]]
] SOBM �CZPS CTEBN QBS CZB CB ZJT ]
] ECV NB�J THP SV HUBE QBS CZB ]
] MBN HTVN SOBN QBS CLBH CZBT MB ]
] SMVOH OJ OBOH EV H[VOH CBS CZB ]]��]]
] TSPH OJ SMVOH ZBOH CMBO QBS CZB ]
] EF MUBS CZBT QBT �PH UV �CBC ]
] TLBE DJH OZJE MB CTEBN QBS CZB ]]��]]
] TUFOH �PH SMVOH OJ TCZPS CB ZJT ]
] NOZBN QB�J SMVOH EBOH CTSF CBS CZB ]
] EFT OJ HZFO EV CTLZPE QBS CZB ]]��]]
] CTIBOH MBN CTEBN QB EBOH MEBO QBT ]
] SMVOH OJ SOBN QBS CTLVN QB EBOH ]
] HZFO EV CSMBOH CB CZBT QB ZJO ]]��]]
] �LISVM �LIPS EBOH OJ SMVOH TCZPS HZJT ]
] EHSBN EBOH SBC UV CTEBN QBS CZB ]
] [VOH �KVH MBN HTVN CTHPN QBS CZB ]]��]]
] �EJ MUBS NJ ZJ MVT MB OJ ]
] HSVC QB�J MBN OJ SBC HTBM CB ]
] OZBNT NZPOH TLZF [IJOH MVT SHZBT �HZVS ]
] SHBT QBS ZBOH OJ NB �HZVS SP ]]��]]

��E CTEBNT > $%(/1 CTEBN . ��B EHBOH > $%(/1 EHB� . ��C SV > $(./1 HV % ��B
CMBO > (./1 SMBO $% ��C �CBC > $%(/1 �CBCT . ��D OZJE > $%(./ HOZJE 1 ��B OJ > 1
HJ $%(./ ��C CTSF CBS > (./1 CTSFH QBS $% ��B CTEBN > (/1 CTEBNT $%. ��D CSMBOH
CB > (/1 CMBE QB $ CMBOH CB % CTMBOH CBS . ��C EHSBN EBOH > $%(./ EHSB NEBOH 	 
 1 t
CTEBN > %(1 CTEBNT / CSUBO . ��ENB > 1 NJ $%(./

�� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ����BC �
����D ��� "NŊUBTJEEIJ ����E � ����E ��� "NŊUBTJEEIJ ����BC � D 	 
 ��� "NŊUBTJEEIJ ����

��C MF <$ ���C> HOBT ��B </ ���C> ] SOBM ��B CTEBN <( ���C> QBS ��B OJ <% ���C> SMVOH ��C
UV <. ���B> CTEBN



��� �"NęUBTJEEIJNĉMB

] SUTB SOBNT SHZVO HZJ �CBC QB EBOH ]
] SUBH QBS �PH UV �HSP CB EF ]
] CTEBNT QB DIFO QP �EJ ZJT OJ ]
] SOBN QBS MEPH QBS �HZVS CB ZJO ]]��]]
] HTIJT OJ UIVS EV �HSP CB ZJO ]
] ZVS CB�J OBOH EV DIV �CBC QB ]
] EF OJ CTEBNT QBT MEPH QBS �HZVS ]]��]]
] EF C[IJO OBOH HJ MVT MB ZBOH ]
] MVT LZJ QIZJ SPM �HSP CB EF ]
] SOBM �CZPS SUBH UV TIFT QBS CZB ]]��]]
] MVT LZJ SUTB OJ NB MVT QB ]
] �EJ OJ CTEBNT QBS SBC UV HSBHT ]
] CTEBNT QB �EJ ZJ NUIV ZJT OJ ]
] MIB SOBNT LVO LZBOH HTBM CBS �HZVS ]]��]]
] EF MUBS QIZBH SHZB C[IJ ZJT OJ ]
] MBN HTVN SOBN QBS CLBH QB �P ]
] MBN HDJH QB OJ HTBM CB �P ]
] HSVC QB MIB ZJ MBN EV �HSP ]]��]]
] TLZF EBOH �DIJ CB�J MBN HOZJT QP ]
] �PH OJ MBN EV CTIBE QB ZJO ]
] CTPE OBNT EBOH OJ TEJH SHZV ZJ ]
] EF QIZJS TLZPO HOZJT SOBN QBS TQBOHT ]]��]]
] SMVOH HJ EF OZJE CVN QB DBO ]
] EF OJ SBC UV NOZBN QBS CZB ]
] TUFOH HJ MBN EV SOBN CZBT MB ]
] SMVOH EBOH MIBO DJH TCZPS CB ZJT ]]��]]

��B HZJ > $(/1 HZJT % OJ . t �CBC > $%(/1 �CBCT . ��D CTEBNT > $%(/1 CTEBN . ��E
MEPH QBS > $% MEPH DJOH (/ MPH QBS . MEBH DJOH 1 ��B HTIJT > $%. HTIJCT (/  TIJCT 1
��C CB�J > %(./ QB�J $ CB� 1 t OBOH > %(./1 OBE $ t �CBC > $%(/1 �CBCT . ��B C[IJO >
$%(./ C[IBO 1 ��C �EJ > ( �EJT $%./1 t CTEBNT > $%(/1 TEPN . ��D CTEBNT > $%/1
CTEBN (. ��C MBN > $%. MBO (/1 ��E HDJH > $%. DJH (/1 ��B EBOH > %(./1 EBE $
��C OJ > $%(/1 HJ . ��D EBOH > %(./1 EBS $ t ZJ > $%(/1 ZJT . ��E TQBOHT > $%(/1
TQBOH .

�� � "NŊUBTJEEIJ ���� �� � "NŊUBTJEEIJ ����DE PS ��BC �� � "NŊUBTJEEIJ �����DE � �C �� �
"NŊUBTJEEIJ ����� ��CDE� "NŊUBTJEEIJ �����CDE ��$G� "NŊUBTJEEIJ ����� ��� "NŊUBTJEEIJ �����

��E LZBOH <1 ���C> HTBM ��D CTPE <( ���B> OBNT
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] CTEBNT QBT DIV SHZVO �HBH QB MUBS ]
] �HSP CB UIBNT DBE SOBN QBS �HPH ]
] EFT OB EF ZJ CLB� ESJO HZJT ]
] E[P OJ HEBNT QB [IFT HSBHT TP ]]��]]
] HSVC QB�J MBN EBOH ZBOH EBH MEBO ]
] NJ OJ �HZVS UF H[IBO EV NJO ]]��]]
] QIZBH SHZB �EJ OJ TIFT QB ZJT ]
] ESFHT QB ZPE LZBOH EPO EBOH MEBO ]
] EFT OB UIBNT DBE TIFT QB ZJO ]]��]]

CEVE SUTJ HSVC QB [IFT CZB CB TMPC EQPO DIFO QP CJ SĲ QBT NE[BE QB SE[PHT TP ]] ]]

SHZB HBS HZJ SOBM �CZPS QB MBT HSVC QB UIPC QB�J SHZB HBS F OB EF CBT CTHZVS CB�P ]] ]]

��B SHZVO > %./1 SHZVN ( ��D ZJ > $%. �J (/1 ��E HEBNT > $%(/1 CTEBN . ��D OB >
$%(/1 OJ . $PM� HSVC QB > $%(/1 HSVC QB�J SUTB CB . t�SĲ > $%(/1 SXB . 5S� DPM� SHZB
HBS HZJ > $%. BEE� NLIBO QP t F OB > 1 F $%(./ t CBT > $%(/1 XBT .

��� "NŊUBTJEEIJ ����� ��� "NŊUBTJEEIJ �����DE ��� "NŊUBTJEEIJ �����BCD

��B <$ ���B> ] CTEBNT ��B QB�J </ ���B> MBN ��C UF <. ���C> H[IBO $PM� <% ���B> CEVE





�

5IF 3PPU 5FYU PG UIF "UUBJONFOU PG
*NNPSUBMJUZ

<$PNQJMFST� QSFGBDF�> *O UIF MBOHVBHF PG *OEJB� "NŊUBTJEEIJNēMBOĤNB�
*O UIF MBOHVBHF PG 5JCFU� 5IF SPPU <UFYU PG> BDIJFWJOH BNŊUB�

$PNNFOUBSZ .PSF BQQPTJUFMZ UIJT TIPVME IBWF CFFO USBOTMBUFE BT �$IJ NFE
HSVC QB TJODF CEVE SUTJ JT VTVBMMZ SFTFSWFE GPS AOFDUBS��

<�> * CPX UP UIF GFFU PG UIF TFBM 	NVESĤ
 $IJOOBNBTUė UIF POF XIP
QSPUFDUT 7JSĲQB CZ NFBOT PG 4BNėEIJ XIP IPMET UIF TFBM PG NBMF BOE
GFNBMF ZPHJT XIP EJTQFMT UIF GFBS PG EFBUI XIP JT FOEPXFEXJUI UISFF
FZFT BOE XIPTF CPEZ JT SFE�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ���� 5IJT JT OPU B QFSGFDU QBSBMMFM CZ BOZ TUSFUDI
UP UIF WFSTF XF IBWF USBOTNJUUFE JO TPNF PG .ėEIBWBDBOESB�T XJUOFTTFT CVU OFWFS�
UIFMFTT JU JT TJHOJmDBOU UIBU XF IBWF UIF HPEEFTT $IJOOBNBTUė IFSF UPP�

<�> 5IF (SFBU 4FBM 	NBIĤNVESĤ
 JT <OPX> UBVHIU UIF NFBOJOH PG XIJDI
JT IJEEFO JO BMM UIF UBOUSBT� )BWJOH PCUBJOFE JU NFO BSF XPSTIJQQFE CZ
BMM UIF HPET�

$PNNFOUBSZ $G�"NŊUBTJEEIJ ����� *OTUFBE PG SOBN XF TIPVME IBWF B QSPOPVO
	EF
 GPS B QFSGFDU NBUDI� UIF WBSJBOU SOBNT EPFT OPU IBWF BOZ MFHJUJNBDZ BT XF EP
OPU FYQFDU B QMVSBM� 'PS UIPT PO BDDPVOU PG UIF QBSBMMFM XF TIPVME SFBE UIPC� 5IF MPTT
PG UIF mSTU RVBSUFS JT NPTU MJLFMZ B GBVMU JO USBOTNJTTJPO� 5IF XPSE EPO 	ANFBOJOH�

TFFNT UP CF BO BEEJUJPO PG UIF USBOTMBUPS�



��� 5IF 3PPU 5FYU PG UIF "UUBJONFOU PG *NNPSUBMJUZ

<�> "ûFS QFSGPSNJOH B IPTU PG HPPE EFFET UISPVHI UFO CJMMJPO CJSUIT
ZPHJT PCUBJO JU BOE DSPTT UIF PDFBO PG FYJTUFODF�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� $�T TUPE JT B TJNQMF GBVMU JO DBSWJOH� 5IF
QMVSBM SOBNT JT NPSF MJLFMZ UIBO UIF QSFWFSC SOBN� 5IF BCMBUJWF MBT JT mOF CVU QFSIBQT
B HFOJUJWF ZJ XPVME IBWF CFFO DMPTFS UP UIF 4BOTLSJU�

<�> #MPDL UIF BOBM BQFSUVSF XJUI UIF MFû IFFM FYUFOE UIF SJHIU <GPPU>
TMJHIUMZ BOE HSBC UIF UPF <BOE�UIBU JT UP TBZ 	 
> UIF VQQFS QBSU PG UIF
GPPU BOE IPME JU XJUI UIF IBOET� 1SFTT UIF DIJO PO UIF DIFTU�UIJT JT
UIF ZPHB PG DMPTJOH UIF OJOF <CPEJMZ> PQFOJOHT�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����o�BCD� 5IF XPSET �UIFC BOE NUIFC BSF
TQFMMJOH WBSJBOUT� 5IF XPSE QPM JT B TMJQ PG UIF QFO XIJMF HPE JT PODF BHBJO B DBSWJOH
FSSPS� /PUF UIBU UIF BOBM BQFSUVSF JT OPU UIF TBNF BT UIF QFSJOFVN 	ZPOJ
 JO UIF "NŊ�
UBTJEEIJ CVU UIJT DPVME CF B NJTUBLF PG UIF USBOTMBUPS BOE OPU B HFOVJOF EJäFSFODF
JO QSBDUJDF�

<�> #Z NFBOT PG UIJT POF TIPVME HSBEVBMMZ CMPDL UIF UISFF DIBOOFMT�
5IJT JT UIF LBSNBNVESĤ�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����D� *U JT EJåDVMU UP NBLF TFOTF PG UIF DBOPO�
JDBM ZJ BMUIPVHI JU XBT NPTU MJLFMZ PSJHJOBM� 8IFO USBOTMBUJOH XF VOEFSTUBOE BO
JOTUSVNFOUBM ZJT KVTU MJLF .� /PUF UIBU UIJT FMFNFOU BMPOH XJUI UIF PUIFS UISFF
4FBMT 	TBNBZB¡ EIBSNB¡ BOE NBIĤ¡
 UIBU JT UP TBZ UIF DPSSFMBUJPO CFUXFFO FMFNFOUT
PG UIF UISFF QSBDUJDFT BOE UIF UBOUSJD #VEEIJTU TZTUFN PG GPVS NVESĤT JT OPU JO UIF
"NŊUBTJEEIJ�

<�> 0OF TIPVME HBUIFS�DPODFOUSBUF UIF NJOE JOUP POF GPPU BOE HBUIFS
UIF XJOET JOUP UIF PUIFS� $PNNFODF CSFBUI DPOUSPM <BOE> NBLF UIF
4VO BOE UIF .PPO JOUP POF�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� *G UIF USBOTMBUJPO JT DPSSFDU UIJT FMFNFOU
PG UIF QSBDUJDF IBT CFFO DIBOHFE� .ėEIBWBDBOESB JOTUSVDUT UIF ZPHJ UP QMBDF UIF
NJOE JOUP UIF DBUVĴQBUIB BOE UIFO SFTUSBJO UIF nPX PG WJUBM FOFSHJFT� 5IF JOTUSV�
NFOUBM WBSJBOU EPFT OPU NBLF TFOTF TJODF JU JT UIF XJOE UIBU JT SFTUSBJOFE BOE OPU
UIF JOTUSVNFOU PG SFTUSBJOU� 5IF UIJSE BOE GPVSUI RVBSUFS IBWF CFFO JOUFSDIBOHFE
JODPSSFDUMZ� .BLJOH UIF 4VO BOE .PPO JOUP POF JT EJåDVMU UP JOUFSQSFU TP QFSIBQT
HDJH JT B DPSSVQUJPO PG CDBH PS TPNF TJNJMBS XPSE�
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<�> *G POF EPFT TP UIF CSFBUI 	PS� UIF 1SėŊBT
 XJMM CF CMPDLFE� 5IJT JT
UIF TBNBZB 4FBM�

$PNNFOUBSZ 4FF OPUF UP WFSTF � BCPWF�

<�> 0OF TIPVME CMPDL VQXBSET UIF DJSDMF 	J�F� BQFSUVSF
 PG UIF BOVT�
0OF TIPVME SBJTF VQXBSET UIF #JOEV UPHFUIFS XJUI UIF /ėEB�XJUI B
<WBSJFUZ PG> TPVOE<T>� "MM UIF DIBOOFMT XJMM USFNCMF WJPMFOUMZ� UIF CFTU
PG DIBOOFMT XJMM HP VQXBSET�

$PNNFOUBSZ 5IF WFSTF JT XJUIPVU QBSBMMFM BOE RVJUF PCTDVSF�

<�> .BTUFS UIF #PEZ 4QFFDI BOE .JOE CZ NFBOT PG UIF :PHB PG #PEZ
4QFFDI BOE .JOE� 0ODF UIF NFEJUBUJPO CFDPNFT mSN POF�T PXO mSF
XJMM CFDPNF NBOJGFTU 	PS� CMB[F VQ
�

$PNNFOUBSZ $G� UIF mSTU MJOF XJUI "NŊUBTJEEIJ ����BC BOE UIF MBTU WFSTF RVBS�
UFS XJUI ����E� 1FSIBQT UIF USBOTMBUPS SFBE TWĤOBMBTZB JOTUFBE PG BOBMBTZB IFODF SBOH
HJ�

<��> #ZNFBOT PG UIJT TFBM UIF ZPHJ JT TVSF UP <CF BCMF UP> HP FWFSZXIFSF�
5IJT JT 4BŇQVŘB ZPHB� *U JT BMTP UBVHIU BT UIF 3PPU -PDL 	NēMBCBOEIB
�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����BC BOE �����BC�

<��> 5IJT JT UIF 8JOE�#SFBUI :PHB 	WĤZVZPHB
� 5IJT JT XIBU XJTF QFP�
QMF TIPVME NBTUFS 	PS� 5IJT <BOE OPUIJOH FMTF> JT UIF QSBDUJDF PG XJTF
QFPQMF
�

<��> ,OPX <IBOE�HFTUVSF> TFBM UP CF MJLF UIF BSSBOHFNFOU PG UIF -PDL
PG UXP LJOET� UIF :POJ 4FBM 	ZPOJNVESĤ
 GPS UIF HPEEFTT<FT> BOE UIF
1FOJT 4FBM 	MJłHBNVESĤ
 <GPS> UIF HPE�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 5IF SFOEFSJOH AMJLF UIF BSSBOHFNFOU PG
CMPDLJOH� JT QSPCBCMZ CBTFE PO BO JOGFSJPS SFBEJOH �CBOEIBWJEIBV�

<��> &YUFSOBM DSFBUJPO BSJTFT GSPN UIF VOJPO PG B NBO BOE B XPNBO� *O
UIF TBNF XBZ XJUI UIFTF UXP :PHBT POF TIPVME TMBZ DSFBUJPO XJUIJO�



��� 5IF 3PPU 5FYU PG UIF "UUBJONFOU PG *NNPSUBMJUZ

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 5IF HPPE SFBEJOH NVTU IBWF CFFO TLZF CB
TJODF XF BSF UBMLJOH BCPVU TŊŏńJ JO UIF PVUFS XPSME BOE OPU B NBMF 	TLZFT QB
 CFJOH
CPSO PS CFJOH CPSO JO UIF PVUTJEF XPSME 	TLZF CBS
� 5IF DPOUSBTU JT CFUXFFO DSFBUJPO
PO UIF PVUTJEF BOE EJTTPMVUJPO PO UIF JOTJEF IFODF CTBE�HTBE BOE OPU APDDVMUBUJPO�
	HTBOH
 BT JO %� )PXFWFS UIF PWFSBMM JNQPSU PG UIF WFSTF JT KVTU BT PCTDVSF BT JUT
4BOTLSJU DPVOUFSQBSU�

<��> 5IF DIBOOFM�SPPU JT B CFBVUJGVM XPNBO <CVU> VTFMFTT XJUIPVU B
NBO� UIF (SFBU 4FBM BOE UIF (SFBU -PDL BSF VTFMFTT XJUIPVU UIF <(SFBU>
1JFSDJOH�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� #FDBVTF PG B USBOTMBUJPO FSSPS UIJT WFSTF
EPFT OPU NBLF HPPE TFOTF� 5IF QSPCMFN PCWJPVTMZ MJFT XJUIJO HVĸBSēQBWBUĕ OĤSĕ� 5IF
JOJUJBM QPTTJCJMJUZ XF DPOTJEFSFE XBT UIBU OĤSĕ XBT NJTSFBE BT �OĤĲĕ CVU UIBU MFBWFT
UIF QSPCMFN UIBU UIF XPSE GPS XPNBO JT TUJMM NJSSPSFE 	CVENFE
� )BSVOBHB *TBBDTPO
DPOKFDUVSFE 	QFSTPOBM DPNNVOJDBUJPO 4FQUFNCFS �� ����
 UIBU HVĸB¡ XBT JODPS�
SFDUMZ SFBE BT �NēMBı� 5IF EBOH NVTU CF UIF DPSSFDU SFBEJOH BT EBS DBO CF FYQMBJOFE
BT B DBSWJOH FSSPS XIFSFBT OB XBT .�T EFTQFSBUF BOE GBJMFE BUUFNQU UP NBLF TFOTF
PG UIF TUBO[B�

<��> 5IF ZPHJ TIPVME HBUIFS JOUP POF UIF OFYVTFT PG #SFBUI <QFSGPSN>
UIF -PDL GPS BT MPOH BT QPTTJCMF BOE QFSGPSN UIF 1JFSDJOH 	WFEIB
 <CZ>
NBLJOH UIF #SFBUI BOE .JOE JOUP POF�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� "T JU TUBOET UIF mSTU RVBSUFS PG UIF WFSTF
NFBOT AHBUIFS JOUP POF DJSDMF UIF #SFBUIT� CVU UIJT JT FBTJMZ mYFE CZ SFBEJOH �HJ
GPS OJ� 5IF MJOF DPOUBJOJOH AGPS BT MPOH BT QPTTJCMF� 	KJ TSJE
 TPVOET WFSZ TUSBOHF JO
5JCFUBO CVU XF CFMJFWF UIBU UIJT JT UIF JOUFOEFE NFBOJOH� 8F BSF VODFSUBJO IPX UIF
USBOTMBUPS PCUBJOFE UIJT PVU PG ZBUIPEJUBN PS JOEFFE VEJUBN TJODF ZBUIĤ JT NJSSPSFE
CZ C[IJO EV� .�T OJ JT BO BUUFNQU UP NBLF UIF UFYU B CJU NPSF FMFHBOU� 5IF UIJSE
BOE GPVSUI RVBSUFST XPVME IBWF CFFO CFUUFS Pä USBOTMBUFE UIF PUIFS XBZ BSPVOE BOE
XJUI BO BCTPMVUJWF F�H� �SBOH HJ SMVOH TFNT HDJH CZB [IJOH PS TPNFUIJOH BMPOH UIPTF
MJOFT� 5IF SFOEFSJOH SBOH HJ NBZ CF FYQMBJOFE CZ SFBEJOH TWB¡ JOTUFBE PG TB¡� / BOE 1
DPOUBJO UIF NPTU DPSSFDU SFBEJOH HDJH� UIJT NJSSPST UIF JEFB PG UIF QSBDUJDF XFMM� 5IF
PUIFS SFBEJOHT NVTU IBWF CFFO BUUSBDUFE CZ HTIJH�CTIJH�H[IJH JO UIF QSFWJPVT MJOF�

<��> )F TIPVME QJFSDF JO TFRVFODF� BûFS FNQPXFSJOH 1SėŊB <BOE> NBL�
JOH JU GBDF UIF PQFOJOH PG UIF (PEEFTT PG UIF $FOUSF IF TIPVME VTF
#SFBUI UP QJFSDF UIF GPVS TUBUJPOT�
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$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 5IF PSEFS PG RVBSUFST JT JO EJTBSSBZ UIJT
NJSSPST UIF TFRVFODF DBCE� 5IF 4LU� IBT DBUVŏQĕńIB XIJDI IFSF EPFT OPU IBWF BOZUIJOH
UP EP XJUI UIF FQPOZNPVT UFYU CVU EFOPUFT GPVS MPDBUJPOT JO UIF CPEZ���� 5JC� SFO�
EFST JU BT ABMM GPVS DBLSBT�� 5IJT TFFNT UP FDIP UIF WPDBCVMBSZ PG UIF )FWBKSBUBOUSB
BOE TPNF PG JUT FYFHFTJT BU MFBTU JO UIF USBOTMBUPS�T NJOE� "T GBS BT XF DBO UFMM POMZ
UISFF PG UIF DPNNFOUBUPST�#IBWBCIBŘŘB 	% ���� ���v���
 ŗBťLBEėTB�ŃIBOJLB�
EėTB 	% ���� ���v�
 BOE 7ŌEEIBLėZBTUIB 	% ���� ���r���
�FOHBHF XJUI )FWBKSB�
UBOUSB **�����E ZPHJOZBħ DBUVŏQĕńIBKĤĴ XIFSF UIFZ VOEFSTUBOE QĕńIBT BT DBLSBT�

<��> 8JUI UIF IBOET NBLF UIF 1FOJT 4FBM XIJDI TIPVME CF QMBDFE PO
UIF HSPVOE� 'JY UIF UJQ PG UIF GPPU PO UIF HSPVOE BOE CZ IJUUJOH UIF
UIJHIT

$PNNFOUBSZ $G� UIF mSTU MJOF XJUI "NŊUBTJEEIJ ����BC� 1FSIBQT JOTUFBE PG
ĤSPQZB UIF USBOTMBUPS SFBE �ĤCBEIZB� 5IF DPNQPVOE EISVWBTBıOJCIBN JT PNJUUFE BM�
UPHFUIFS� A5JQ� 	SUTFNP
 DPVME CF B DPSSVQUJPO PG ASPPU� 	SUTB CB
 BT JO.ėEIBWBDBOESB�T
UFYU 	����B
 CVU UIF SFTU EPFT OPU TFFN UP CF BO FYBDU NBUDI�

<��> POF TIPVME EFTUSPZ 	PS� QJFSDF
 8JOE CZ 8JOE POF TIPVME NPVOU
8JOE PO 8JOE POF TIPVME LJMM 8JOE CZ 8JOE� 4JODF 8JOE QFSWBEFT
FWFSZUIJOH

<��> JU JT 8JOE UIBU CFTUPXT BMM TVQFSOBUVSBM QPXFST 	TJEEIJ
 JU JT EVF UP
8JOE UIBU POF CFDPNFT JNNPSUBM� 5IFSFGPSF * 7JSĲQB IBWF UBVHIU
<UIJT> GPS UIF BDIJFWFNFOU PG JNNPSUBMJUZ�

$PNNFOUBSZ 5IF MBTU UXP RVBSUFST BSF TPNFXIBU PCTDVSF BOE UIFSF BSF TFW�
FSBM QPTTJCJMJUJFT UP SFBE UIFN BMUFSOBUJWFMZ� 0OF DPVME DPOTJEFS FNFOEJOH UP HSVC
QB BOE LFFQJOH UIF SFBEJOH PG 1 J�F� AUIJT * IBWF UBVHIU BT UIF BDIJFWFNFOU PG JN�
NPSUBMJUZ�� "MUFSOBUJWFMZ POF DPVME SFBE CEVE SUTJ HSVC QBS BT B MPDBUJWF J�F� AUIJT * IBWF
UBVHIU JO UIF "NŊUBTJEEIJ�� 5IF GBDU UIBU UIF BVUIPS SFGFST UP IJNTFMG JT TJHOJmDBOU
TJODF JU HJWFT XFJHIU UP UIF DPMPQIPO�T BUUSJCVUJPO�

<��> #JOEJOH XFMM JT BO BDU PG UIF CPEZ�

$PNNFOUBSZ 5IF NFBOJOH PG UIJT RVBSUFS�WFSTF FTDBQFT VT�
���4FF GPPUOPUF ����



��� 5IF 3PPU 5FYU PG UIF "UUBJONFOU PG *NNPSUBMJUZ

<��>8JUI UFONJMMJPO QPJOUFE UJQT PG UIF WBKSB PG UIF CSFBUI VQ UP.FSV
XJUI UIJT ZPHB PG BUUSBDUJPO QJFSDF UIF LOPUT CFHJOOJOH XJUI UIBU PG
#SBINė�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����DEo�BC� 5IJT SFOEFSJOH JT IPQFMFTTMZ
PCTDVSF� *OTUFBE PG CBS EBH UV UIF mSTU UXP RVBSUFST PVHIU UP IBWF B WFSC
DG� ĤTQIĤMBZFU JO .ėEIBWBDBOESB� 5IF TPNFXIBU EJåDVMU WĤZVWBKSĤHSBLPńJUBĴ UIFSF JT
	NJT
USBOTMBUFE XPSE�GPS�XPSE BOE EPFT OPU BEE BOZ DMBSJUZ� 5IF USBOTMBUPS TFFNT
UP IBWF UBLFO MJCFSUZ XJUI WFEIBĴ TBıKĤZBUF UFOB TBCSBINĤĸĲBSBTĤUBMBN JG JOEFFE UIJT
XBT UIF SFBEJOH CFGPSF IJN�

<��> 5IF HPET NPWF 	J�F� MJWF
 PO UPQ PG .FSV BOE .FSV XJMM USFNCMF�
"T B SFTVMU <PG UIF 1JFSDJOH PG .FSV> BMM UIPTF <HPET> XJMM CF PWFSDPNF
#SBINė BOE UIF PUIFS <HPET> BSF UP EJF�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����DEo�BC� 5IF NJSSPSJOH JT DMFBS BMUIPVHI
UIF USBOTMBUJPO JT OPU FYBDU� 5IF 4LU� ¡NBEIZB¡ JT UBLFO BT AUPQ� BOE ¡HBUĤ<Ĵ> JT SFO�
EFSFE MJUFSBMMZ QFSIBQT EVF UP BO VOGBNJMJBSJUZ XJUI UIJT DPNNPO VTBHF� 5IF EBH
EPFT OPU NBLF BOZ TFOTF BOE JT QFSIBQT B DPSSVQUJPO PG TPNF QĤEBQēSBĸB XPSE MJLF
�ZBOH�

<��> #Z NFBOT PG UIF mSTU :PHB CSFBL UISPVHI UIF LOPU PG #SBINė�
5IFO IBWJOH CSPLFO UISPVHI UIF LOPU PG ħĸWBSB 	J�F� ķJWB�3VESB
 BûFS
IBWJOH CSPLFO UISPVHI UIBU CSFBL UISPVHI <UIF LOPU PG> 7JŜŊV�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����DEo��� A#Z NFBOT PG UIF mSTU ZPHB� JT TVQ�
QPTFE UP NJSSPS ĤEBV TBıKĤZBUF LŏJQSBı� 5IJT JT NPTU MJLFMZ B NJTUSBOTMBUJPO 	VOEFS�
TUBOE ĤEJTBıZPHBUBĴ BOE B MPTT PG LŏJQSBN 
 BOE OPU B SFGFSFODF UP UIF ĤEJZPHB GSPN
UIF #VEEIJTU USJQMF�TBNĤEIJ BOE PUIFS TZTUFNT� /PUF UIF EJäFSFOU PSEFS PG HSBOUIJT�
IFSF #SBINė ħĸWBSB 7JŜŊV WT�.ėEIBWBDBOESB�T #SBINė 7JŜŊV 3VESB�8F IBWF SF�
UBJOFE UIF UBVUPMPHJDBM QISBTJOH PG UIF USBOTMBUJPO�

<��> "ûFS UIBU HJWF VQ EFMVTJPO FUD� 5IF #SFBUI PQFOT UIF TFDSFU HBUF
UIF HBUFXBZ BU UIF UIF UPQLOPU� 5IJT JT <UBVHIU UP CF> UIF (SFBU 1JFSD�
JOH�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ������ 5IF SFQFUJUJPO PG THP DSFBUFT B TUZMJTUJD
CMFNJTI CVU UIF WFSTF JT OPU CFZPOE SFNFEZ� )FSF XF TFFN UP IBWF B TIPSUFOFE
QĤEB B 	SVESBHSBOUIJı UBUP CIJUUWĤ
 TJNQMZ SFOEFSFE BT EF OBT 	UBUBĴ
� 5IF NFUBQIPS PG



"QQFOEJY # ���

UIF DSFFQFS 	DIJUUWĤ NPIBNBZĕı MBUĤN
 JT MPTU BMUPHFUIFS JOTUFBE XF IBWF ANPIB FUD��
QFSIBQT B TUSPOH #VEEIJTU SFGFSFODF UP UIF UISFF CBTJD LMFħBT 	SĤHB EWFŏB NPIB
� 5IF
EPPS PG #SBINė JT USBOTMBUFE NFSFMZ BT UIF EPPS BU UIF UPQLOPU 	VŏĸĕŏB
� 'JOBMMZ XF
IBWF B UPQJD�DMPTFS RVBSUFS�WFSTF XIJDI JT OPU JO UIF 4LU� "MUIPVHI XF SFUBJO UIF
DBOPOJDBM EF XF USBOTMBUF JU BDDPSEJOH UP .�T DPSSFDUJPO�

<��> 5IF(SFBU 4FBM UIF(SFBU -PDL <BOE> UIF UIJSE UIF(SFBU 1JFSDJOH�
UIFTF BSF UIF UISFF MPSET PG TFDSFUT� #Z NFBOT PG UIFTF JU JT TBJE ZPHB
JT TVDDFTGVM�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ������ 0OMZ UIF UIJSE RVBSUFS QPTFT B QSPCMFN
IFSF� JU JT VODMFBS IPX UIF USBOTMBUPS FYUSBDUFE UIJT NFBOJOH GSPN XIBU JT USJUBUUWBJS
HVIZBOJSZĤTBJS JO .ėEIBWBDBOESB�

<��> )F XIP LOPXT UIFTF UISFF FMFNFOUT LOPXT UIF UISFF XPSMET� )F
XIP QSBDUJDFT UIJT XJMM CFDPNFT UIF MPSE PG BMM�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ������ 8F LFFQ UIF DBOPOJDBM EF BT UIF TVCKFDU
BMUIPVHI PG DPVSTF EFT JT NPSF DPSSFDU GSPN UIF WJFXQPJOU PG 5JCFUBO HSBNNBS�
5IF TFDPOE MJOF JT USBOTMBUFE TPNFXIBU MPPTFMZ BOE UIF XPSE EBJWĤU JT NJTTJOH BMUP�
HFUIFS�

<��> )F XJMM CFDPNF UIF HPE PG UIF TFDSFU HPET BOE UIF LJOH PG LJOHT�
)F XJMM IBWF FOUJUMFNFOU PWFS BMM BCIJŏFLBT BOE FWFSZUIJOH XJUIPVU SF�
NBJOEFS XJMM CF IFBQFE VQ GPS IJN�

$PNNFOUBSZ $G� "NŊUBTJEEIJ �����o��BC� 5IJT WFSTF WFSZ PCWJPVTMZ NJSSPST
UIF 4LU� BOE ZFU UIF NFBOJOH JT UPUBMMZ EJäFSFOU� 5IF UIJSE RVBSUFS JT TJHOJmDBOU
EPDUSJOBMMZ TQFBLJOH CFDBVTF UIF 5JC� TVHHFTUT UIBU TVDI B ZPHJ CFDPNFT DPNQFUFOU
UP CFTUPX JOJUJBUJPO JO BOZ UBOUSJD #VEEIJTU TZTUFN� /PUF UIBU CPUI ��DE BOE ��BC
JO UIF 4LU� SFWPMWF BSPVOE UIF DPODFQU PG BEIJLĤSB� *U JT QPTTJCMF UIBU UIF USBOTMBUJPO
JT TJNQMZ DPSSVQU� F�H� JG XF LFFQ BO FZF PO UIF 4LU� XF CFDPNF TVTQJDJPVT UIBU UIBNT
DBE NB MVT MIBH QBS �ċVS TIPVME NFBO �ECBOH CB UIBNT DBE MIBH QBS �ċVS� .PSFPWFS JU JT
BMTP QPTTJCMF UIBU ECBOH CTLVS LVO MB ECBOH CB ZJO JOEFFE SFOEFST TBSWĤCIJŏFLBTBıTJLUBĴ
XJUI BO VOGPSUVOBUF DIPJDF PG XPSET JOTUFBE PG �ECBOH CTLVS LVO MB ECBOH CTLVS CB�

<��> 'PS UIJT SFBTPO BMM HPET FYFSU UIFNTFMWFT� <8F> IPME UIJT UP CF
UIF EIBSNB 4FBM� 0OF TIPVME NFEJUBUF PO UIF (SFBU 4FBM 	NBIĤNVESĤ
�
&WFSZUIJOH DPNFT GSPN 	J�F� JT SFBMJTFE EVF UP
 UIJT 4FBM�



��� 5IF 3PPU 5FYU PG UIF "UUBJONFOU PG *NNPSUBMJUZ

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����o�� 'PS UIF mSTU RVBSUFS BMUFSOBUJWFMZ XF
NJHIU SFBE EFT OB MIB SOBNT LVO ċJ ECBOH AUIFSFGPSF IF JT B MPSE PWFS BMM HPET� CVU
UIBU JEFB TFFNT UP IBWF CFFO UBVHIU QSFWJPVTMZ� *U JT OPU FOUJSFMZ DMFBS XIJDI QBSU
PG UIF QSBDUJDF JT IFME UP CF UIF EIBSNBNVESĤ� XF BTTVNF UIBU JU JT UIF QJFSDJOH PG
UIF LOPUT� *U JT BMTP OPU FOUJSFMZ DMFBS XIJDI NFBOJOH PG NBIĤNVESĤ UIF BVUIPS IBE
JO NJOE IFSF� 5IFSF BSF QFSIBQT UISFF QPTTJCJMJUJFT� B
 NBIĤNVESĤ RVB UIF mSTU PG
UIF UISFF QIZTJDBM QSBDUJDFT EFTDSJCFE BCPWF� C
 NBIĤNVESĤ RVB UIF MBTU PG UIF GPVS�
NVESĤ TZTUFN 	UIF PUIFST CFJOH LBSNB¡ TBNBZB¡ BOE EIBSNB¡
� D
 NBIĤNVESĤ RVB
UIF (SFBU 4FBM J�F� VMUJNBUF BDIJFWFNFOU 	UIJT JT UIF MJLFMZ NFBOJOH PG UIF UFSN JO
"NŊUBTJEEIJ ����
� .PSFPWFS JUT UFBDIJOH JT BOOPVODFE PODF BHBJO KVTU CFMPX�

<��> 5IJT JT UIF CJSUIQMBDF PG HSFBU BDDPNQMJTINFOU� 5IJT UIF (SFBU
4FBM 	NBIĤNVESĤ
 PG UXP LJOET 	 
� UIF TVQSFNF BOE UIF POF UIBU SF�
MFBTFT GSPN CPOEBHF BOE GSPN XIJDI QMFBTVSF JO UIF CPEZ BOE JO UIF
NJOE BSJTFT�

$PNNFOUBSZ 'PS UIF MBTU MJOF DG� "NŊUBTJEEIJ �����BC� 5IF EJWJEJOH MJOF CF�
UXFFO UIF UXP UZQFT PG NBIĤNVESĤ 	JG JOEFFE UIJT JT XIBU JT NFBOU
 JT VODMFBS�

<��> #Z NFSFMZ mYJOH JU JO POF�T NJOE POF XJMM OPU CF CPSO JO B XPNC�

$PNNFOUBSZ $G� "NŊUBTJEEIJ �����DE�

<��> 5IF mSTU OBNF JT UIF MFUUFS� JU JT TBJE UP CF FOEPXFE XJUI ZPHB� *U JT
UIF ZPHB FOEPXFE XJUI GBJUI 	PS� .�T ACZ UIF ZPHB DPVQMFE XJUI GBJUI�
�
5IF ZPHJ JT TVSFMZ POF XIP IBT PCUBJOFE UIF (SFBU 4FBM�

$PNNFOUBSZ 5IF USBOTMBUJPO JT IPQFMFTT CVU FDIPFT UIF FRVBMMZ DSZQUJD
"NŊUBTJEEIJ ������

<��> * TIBMM <OPX> UFBDI UIF (SFBU 4FBM�

<��> 3FTUSBJO UIF GFFU BOE UIF BSNT BOE ESJOL #SFBUI UISFF UJNFT� 5IFO
ESBX <VQXBSET> BMM DIBOOFMT� 3JTJOH UIF DIBOOFMT <XJMM> UVSO VQXBSET�

$PNNFOUBSZ 5P IBSNPOJTF XJUI .ėEIBWBDBOESB�T UFYU POF XPVME FYQFDU
MBH QBT J�F� APOF TIPVME SFTUSBJO UIF GFFU XJUI UIF IBOET�� 5IF TFDPOE MJOF TFFNT UP
FODBQTVMBUF "NŊUBTJEEIJ ���� XIFSF JU JT FYQMBJOFE UIBU UIF DIBOOFMT OPSNBMMZ nPX
EPXOXBSET CVU CZ UIJT -PDL UIFZ UVSO BSPVOE�



"QQFOEJY # ���

<��o��> "ûFS IBWJOH PWFSDPNF BMM JMMOFTTFT UIF JNQPSU PG UIF NBIĤ�
NVESĤ UPP XJMM CF BDIJFWFE� +VTU MJLF JO UIF TLZ IFBQT PG HSFBU CMB[JOH
DMPVET DPNF UPHFUIFS <CVU> UIF QPXFS PG UIF XJOE TDBUUFST UIFN JO
UIF TBNF XBZ JO UIFTF <FBSUIMZ> CPEJFT BMUIPVHI UIPSPVHIMZ TUBJOFE
	J�F� BæJDUFE
 XJUI JMMOFTTFT UIF XJOE PG UIF QSBDUJDF XJMM PWFSDPNF
UIFN�

$PNNFOUBSZ $G�"NŊUBTJEEIJ �����DEo��� *O UIJT DPOUFYU XF TIPVME QSPCBCMZ
VOEFSTUBOE NBIĤNVESĤ BT UIF (SFBU 4FBM J�F� VMUJNBUF SFBMJTBUJPO� 5IFSF EPFT OPU
TFFNT UP CF BO FYBDU QBSBMMFM GPS UIJT JO .ėEIBWBDBOESB BMUIPVHI UIF GPSNVMBUJPO
JT DMPTF UP LIF NFHIBı WĤZVOĤ FUD�

<��> 5IJT JT UIF (SFBU 4FBM�

$PNNFOUBSZ "HBJO WFSZ PCTDVSF� XIJDI LJOE PG NBIĤNVESĤ JT UIF BVUIPS
UBMLJOH BCPVU 

<��> #Z UIF BSN PG UIF %[IB ZJ EIB LBSNB FWFO UIF mWF HSFBU FMFNFOUT
	NBIĤCIēUB
 CFDPNF TPû CZ UIF BDUJWJUZ PG LBSNB� )F XIP BCJEFT CZ
UIF (SFBU -PDL XJMM UFSSJGZ UIF XPSME PG UIF HPET BCPWF CZ UIJT DJSDMF
PG QPXFS<T>�

$PNNFOUBSZ 5IJT WFSTF JT BSDBOF CPSEFSJOH PO NFBOJOHMFTT�

<��> #Z UIJT TUSFUDIJOH PVU BOE SFUSBDUJOH PG UIF BSN<T> FWFO UIF GPVS
RVBSUFST XJMM CFDPNF TIBLFO� #Z TUSFUDIJOH PVU UIF GFFU CFMPX BMM /ėHBT
XJMM CFDPNF UFSSJmFE�

<��> 8IFO UIF TFOTF GBDVMUJFT IBWF CFDPNF GBUJHVFE POF TIPVME QMBDF
<UIFN> POF�QPJOUFEMZ JOUP UIF TQIFSF PG UIF NJOE�

<��> * TIBMM UFBDI UIF ZPHB PG UIF -PDL 	<NBIĤ>CBOEIB
 <CZ UIF HSBDF PG
XIJDI> UIF 1SėŊB<T> XJMM IPME UIF CPEZ�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 0CWJPVTMZ B XSPOH USBOTMBUJPO� UIF JEFB JT
UIBU UIF NBIĤCBOEIB JUTFMG IPMET UIF WJUBM FOFSHJFT PS CSFBUI JO UIF CPEZ�

<��> 5IF <(SFBU> -PDL TIPVME CF LOPXO UP CF PG UXP LJOET KVTU BT UIF
TJUVBUJPO PG #JOEV <GPS> UIFSF JT UIF 1FSJOFVN-PDL GPS UIF HPEEFTT<FT>
BOE UIF 5ISPBU -PDL GPS UIF HPE�



��� 5IF 3PPU 5FYU PG UIF "UUBJONFOU PG *NNPSUBMJUZ

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� A4JUVBUJPO� JT BHBJO 	DG� WFSTF �� BCPWF
 B
USBOTMBUJPO PG B QPTTJCMF WBSJBOU PG CJOEVS VEĤIŊUBĴ F�H� �CJOEĤW BWBTUIJUBĴ� 5IF HFOJ�
UJWF �J JT TVQFSnVPVT� JU TIPVME DPNF BûFS MIB NP�

<��> *OIBMF 	QēSBLB
 IPME UIF CSFBUI 	LVNCIBLB
 QFSGPSN CJOEJOH UIF
<(SFBU> 4FBM <XIJDI> JT LFQU TFDSFU GSPN BMM UIF HPET BOE EFNPOT�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 5IFSF BSF TPNF PNJTTJPOT� UIFSF JT OP BU�
USJCVUF UP UIF NVESĤ UIF XPSE LŏJQSBN JT OPU NJSSPSFE BOE OP -PDL JT NFOUJPOFE�
OPUF IPXFWFS UIBU UIF MBUUFS UXP FMFNFOUT TIPX VQ JO UIF TFWFOUI QĤEB GSPN IFSF�

<��> 5IF ZPHJ TIPVME QFSGPSN UIF <1FSJOFVN> -PDL BOE QMBDF JU JO UIF
PQFOJOH PG UIF (PEEFTT PG UIF $FOUSF� )BWJOH DBSFGVMMZ CMPDLFE UIF
UISFF QBUIXBZT IF TIPVME SFTUSBJO UIF #SFBUI XJUIJO�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� *ODPSSFDUMZ USBOTMBUFE� *O UIF 4LU� UIF ZPHJ
TIPVME QFSGPSN UIF MPDL PO UIF UXP TJEFT�BCPWF BOE CFMPX .BEIZBNė�

<��> 1VU #SFBUI PO 1SėŊB� CZ EPJOH TP JU XJMM GBDF EPXOXBSET� 1FSGPSN
UIF <1FSJOFVN> -PDL RVJDLMZ�

$PNNFOUBSZ $G�"NŊUBTJEEIJ ����BC BOE �D� 5IF SFBEJOH CMBO�SMBO 	ANPJTUFO� 

EPFT OPU NBLF HPPE TFOTF� XF QSPQPTF BT B EJBHOPTUJD DPOKFDUVSF �HMBO AUP HJWF�
JO UIF TFOTF PG AUP QVU� AUP NPVOU�� /PS JT ZBOH BQQPTJUF BT XF XPVME XBOU B �MB�
"MUIPVHI XF LFFQ UIF DBOPOJDBM SFBEJOH XF BDDFQU .�T DBVTBUJWF�

<��> +PJOJOH 1SėŊB BOE "QėOB NJY 	J�F� KPJO
 <UIFN> XJUI UIF 4BNėOB
CSFBUI� #Z UIBU IF TIPVME TIBLF VQXBSET�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����E BOE �E� 5IF SFBEJOH PG $ BOE% AUP CVSO�
EPFT OPU IBWF BOZ TVQQPSU BOE NVTU CF B DPSSVQUJPO JO UIF 5JCFUBO USBOTNJTTJPO�
5IF QSPCMFN XJUI UIF PCTDVSF UIJSE QĤEB 	XIJDI QFSIBQT NJSSPST ����D
 JT UIBU CTLZPE
DBO DPWFS NBOZ WFSCT� LŏJQ WJEI DBM LBNQ FUD�

<��> 5PHFUIFS XJUI MPDLJOH UIF BOBM BQFSUVSF IF TIPVME SFUSBDU UIF
#SFBUI� 5IJT JT UBLJOH VQXBSET�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����BC BOE QFSIBQT D� 5IF mSTU MJOF TFFNT UP
CF B CBE USBOTMBUJPO PG HVEBı ZPOJTBNĤZVLUBN ĤLV×DZB DBJLBLĤMBUBĴ� 'PS ZPOJ USBOTMBUFE
JO UIJT XBZ BMTP TFF WFSTF � BCPWF� 5IF UIJSE QĤEB JT QFSIBQT B 	CSPLFO
 NJSSPS PG
BQĤOBN ēSEIWBHBı LŊUWĤ�
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<��> #Z NFBOT PG UIF ZBOUSB BOE UIF ZPHB PG #SFBUI TDBUUFS BOE MPDL
mSNMZ� 8JUI UIJT VOJPO DPOUFNQMBUF UIF UISFF QBUIXBZT 	USJQBUIB
�

$PNNFOUBSZ 5IJT WFSTF JT IPQFMFTTMZ PCTDVSF BOE EPFT OPU TFFN UP NBUDI
BOZUIJOH JO .ėEIBWBDBOESB�

<��> *O UIJT XBZ JO UIF CPEZ PG B NBO UIF XBZ PG UIF 4JEEIBT XJMM CF
JMMVNJOBUFE� &YQFSJFODF XJMM SJTF BOE IJT CPEZ XJMM HSPX� )F XJMM OFWFS
CFDPNF PME�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 5IF mSTU MJOF JT QSPCBCMZ CBEMZ USBOTMBUFE�
A&YQFSJFODF� 	OZBNT NZPOH
 VTVBMMZ USBOTMBUFT BOVCIBWB� JU JT OPU DMFBS XIFUIFS UIJT
JT TVQQPTFE UP NJSSPS TBNŊEEIJ 	PVS DPOKFDUVSF GPS TBıWŊUUJĴ FUD�
 PS QSBUZBZB JG FJ�
UIFS� 5IF TUBUFNFOU UIBU AIJT CPEZ XJMM HSPX� JT PCWJPVTMZ NJSSPSJOH QVŏńJ XIJDI XF
VOEFSTUBOE JO B EJäFSFOU TFOTF� 5IF MBTU RVBSUFS JT EJäFSFOU BMUPHFUIFS�

<��> 5IF VTVBM EPXOXBSE nPX PG UIF DIBOOFMT JT SFWFSTFE CZ UIJT (SFBU
-PDL�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����� 5IF mSTU MJOF JT OFBSMZ OPOTFOTJDBM JU
TIPVME SFBE TPNFUIJOH NPSF BMPOH UIF MJOFT PG �SUTB SOBNT LZJ OJ SċVO �CBC QB SUBH
UV �PH UV �HSP CB EF� .PSFPWFS EF VOMFTT JU SFGFST UP UIF nPX TIPVME CF VOEFSTUPPE
BT QMVSBM SFGFSSJOH UP UIF DIBOOFMT� 5IF TFDPOE MJOF JT TPNFXIBU CFUUFS CVU POMZ JG
XF BDDFQU UIF SFBEJOH PG $ BOE % BT XFMM BT UIBU PG .�

<��> #Z UIFJS WFSZ OBUVSF <UIFZ 	J�F� UIF DIBOOFMT
> HP EPXOXBSET <KVTU
MJLF> XBUFS nPXJOH EPXOXBSET JO B DBOBM�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ����DE PS ��BC�

<��> *O UIF TBNF XBZ XJUIJO JO UIF CPEZ UIBU PVUXBSE nPX PG UIF CPEZ
TIPVME CF JOWBSJBCMZ VOEFSTUPPE CZ UIF ZPHJ�

$PNNFOUBSZ $G� "NŊUBTJEEIJ �����DE BOE QFSIBQT �C� 5IF UXP WFSTFT BCPWF
BSF JOBEFRVBUFMZ USBOTMBUFE�

<��> 5IJT JT UBVHIU UP CF UIF -PDL PG BMM UIF DIBOOFMT JO UIF CPEZ� #Z
UIF HSBDF PG UIJT -PDL UIF EFJUJFT CFDPNF NBOJGFTU�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ������



��� 5IF 3PPU 5FYU PG UIF "UUBJONFOU PG *NNPSUBMJUZ

<��> 5IVT CZ NFBOT PG UIF GPVS 4FBMT UISFF QBUIT BSF DPNQMFUFMZ
CMPDLFE <CVU> UIF POF QBUIXBZ JT JMMVNJOBUFE 	J�F� PQFOT VQ
 <CZXIJDI>
UIF 4JEEIB<T> IBWF BUUBJOFE UIF QBUI PG UIF HPET�

$PNNFOUBSZ $G� "NŊUBTJEEIJ �����CDE� 5IF DPSSFDU SFBEJOH NVTU CF MBN HTVN
	USJQBUIB
 BOE OPU MBO HTVN 	AUISJDF�
� 5IF mSTU RVBSUFS JT OPUFXPSUIZ� 5IJT TUSPOHMZ
UBOUSJD #VEEIJTU GFBUVSF PG UIF GPVS 4FBMT 	J�F� LBSNB¡ TBNBZB¡ EIBSNB¡ BOE NBIĤ¡

JT OPU NJSSPSFE JO .ėEIBWBDBOESB XIP IBT TP �ZBı DBOESBQBUIJ CBOEIP�

<��> 5IF UXP QBUIXBZT UIPTF PG <QSP>DSFBUJPO BOE EFBUI BSF UBVHIU UP
CF UIF EPXOXBSE QBUI� #FDBVTF <UIF MPXFS QBUI> JT UIF DBVTF PG WJSUVF
BOE TJO POF NVTU HJWF VQ DPNQMFUFMZ UIF UXP IBSNGVM POFT�

$PNNFOUBSZ $G� "NŊUBTJEEIJ ������ 'PS UIF mSTU MJOF POF NVTU BEPQU .�T
DPSSFDUJPO BOE SFBE UIF TUBUFNFOU UIF PUIFS XBZ BSPVOE� UIF EPXOXBSE QBUI FRVBMT
UIF QBUIXBZT PG CJSUI BOE EFBUI� *O B TJNJMBS XBZ .�T ZJT JO UIF UIJSE RVBSUFS NVTU
CF BDDFQUFE PWFS UIF DBOPOJDBM SFBEJOH� 5IF SFOEFSJOH TLZPO GPS QĤSħWBHĤNJOBV JT TVS�
QSJTJOH�

<��o��> 5IF SFBMJUZ PG XJOE JT UIF CSFBUI SFUFOUJPO 	LVNCIBLB
 <BOE> UIBU
POF TIPVME NBLF FRVBM� 0OF TIPVME NBLF <JU> JOUP UIF GPSN PG UIF VQ�
QFS QBUIXBZ BOE CZ KPJOJOH JU UPHFUIFS XJUI UIF #SFBUI CZ SFTUSBJOJOH
JU BT JG CMPDLJOH UIF nPX PG B SJWFS POF XJMM CMPDL BMM CFJOHT� #Z UIBU
CZ UIF HSBDF PG UIBU UIJT JT LOPXO UP CF UIF 1FSJOFVN -PDL�

$PNNFOUBSZ $G� "NŊUBTJEEIJ �����o��� "HBJO CPUI UIFTF WFSTFT BSF HBSCMFE
JO USBOTMBUJPO BOE UIFZ XPVME CF OFBS NFBOJOHMFTT JG XF EJE OPU IBWF BDDFTT UP UIF
4LU� 'JSTU PG BMM XF PVHIU UP IBWF APOF TIPVME JOUSPEVDF BMM UIF FMFNFOUT 	UBUUWB

JOUP UIF QPU PG CSFBUI SFUFOUJPO 	LVNCIBLB
 VTJOH B mSN SFTUSBJOU�� 5IFO UIF TFDPOE
MJOF JT NJTTJOH "QėOB� 5IF UIJSE MJOF PVHIU UP NFBO AUIJT JT UIF MPDL PG BMM DIBOOFMT
	OĤĲĕ T BOE OPU SJWFST OBEĕ T
 XIJDI CMPDLT UIF VQXBSE nPX 	HBUJ USBOTMBUFE BT �HSP
CB
�� 5IF GPVSUI MJOF NVTU SFBE ACZ UIF WFSZ HSBDF PG UIBU <-PDL> UIF 1FSJOFVN -PDL
JT BDIJFWFE��

<��> <#Z NFBOT PG UIJT QSBDUJDF> B NBO CFDPNFT TJUVBUFE PO UIF QBUI PG
UIF 4JEEIBT� 5IJT DBOOPU CF PUIFSXJTF�

$PNNFOUBSZ� $G� "NŊUBTJEEIJ �����DE�



"QQFOEJY # ���

<��> )F XIP LOPXT UIJT TFBM FWFO UIPVHI IF NBZ IBWF QSJEF XJMM CF�
DPNF GVMmMMFE BOE UIFODF FWFSZUIJOH XJMM CF VOEFSTUPPE CZ IJN�

$PNNFOUBSZ $G� "NŊUBTJEEIJ �����BCD� 5IF DPODFTTJWF FYQSFTTJPO ESFHT QB ZPE
LZBOH JT NPTU MJLFMZ B NJTVOEFSTUBOEJOH PG IPX UIF UFDIOJDBM UFSN HBSWB XBT DPO�
TUSVFE�

<$PMPQIPO> 5IF "DIJFWFNFOU PG UIF /FDUBS PG *NNPSUBMJUZ XSJUUFO CZ
UIF HSFBU UFBDIFS 	ĤDĤSZB
 7JSĲQB JT mOJTIFE�

$PNNFOUBSZ 'PS UIF UJUMF TFF UIF OPUF BU UIF CFHJOOJOH PG UIF UFYU�

<5SBOTMBUPS�T DPMPQIPO> *U XBT USBOTMBUFE CZ UIF *OEJBO &ŊBEFWB XIP
IBT PCUBJOFE BDDPNQMJTINFOU GSPN UIF *OEJBO ZPHJ�

$PNNFOUBSZ $%. BEE BO BQQPTJUJPO� AUIF QSFDFQUPS� 	�VQĤEIZĤZB
� 5IF
JEFOUJUZ PG UIF A*OEJBO ZPHJ� JT VOLOPXO�
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1SJNBSZ TPVSDFT
"EIZBSEIBħBUJLĤ 1SBK×ĤQĤSBNJUĤ FE� 5PSV 5PNBCFDIJ� 4BOTLSJU 5FYUT GSPN UIF 5JCFUBO
"VUPOPNPVT 3FHJPO �� #FJKJOH� $IJOB 5JCFUPMPHZ 1VCMJTIJOH )PVTF� 7JFOOB� "VT�
USJBO "DBEFNZ PG 4DJFODFT 1SFTT� �����
"CIJTBNBZBNB×KBSĕ PG ķVCIėLBSB (VQUB FE� 4BNEIPOH 3JOQPDIF BOE 7SBKWBMMBCI
%XJWFEJ� 3BSF #VEEIJTU 5FYU 4FSJFT ��� 4BSOBUI 7BSBOBTJ� $FOUSBM *OTUJUVUF PG
)JHIFS 5JCFUBO 4UVEJFT� �����
"NBSBVHIBQSBCPEIB FE� +BTPO #JSDI� 'PSUIDPNJOH JO UIF )BŘIB :PHB 4FSJFT PG
UIF $PMMFDUJPO *OEPMPHJF PG UIF *OTUJUVU 'SBOÍBJT EF 1POEJDIÎSZ�±DPMF GSBOÍBJTF
E�&YUSÏNF�0SJFOU 1POEJDIFSSZ����

"NŊUBLBĸJLĤ TFF ģSZBNB×KVħSĕOĤNBTBıHĕUJ�
"NŊUBLBĸJLPEEZPUB TFF ģSZBNB×KVħSĕOĤNBTBıHĕUJ�
"NŊUBOĤEPQBOJŏBE QQ� ��o�� JO 4BTUSJ �����
ģSZBNB×KVħSĕOĤNBTBıHĕUJ XJUI "NŊUBLBĸJLĤ�ŅJQQBĸĕ CZ #IJLŏV 3BWJħSĕK×ĤOB BOE
"NŊUBLBĸJLPEZPUB�/JCBOEIB PG 7 JCIēUJDBOESB FE� #BOBSTJ -BM� #JCMJPUIFDB *OEP�
5JCFUJDB 999� 4BSOBUI 7BSBOBTJ� $FOUSBM *OTUJUVUF PG )JHIFS 5JCFUBO 4UVEJFT�
�����
6QĤTBOĤTĤSBTBıHSBIB *OTUJUVU 'SBOÍBJT EF 1POEJDIÎSZ USBOTDSJQU 5���� PG (PWFSO�
NFOU 0SJFOUBM .BOVTDSJQU -JCSBSZ .BESBT 3����	J
 ä� ���Bo���C 	3�������
�
,VCKJLĤNBUBUBOUSB ,VMĤMJLĤNOĤZB WFSTJPO FE� 5� (PVESJBBO BOE +�"� 4DIPUFSNBO� -FJ�
EFO� #SJMM� �����

���*O #JSDI�T FEJUJPO UIF UFYU XF SFGFS UP BT UIF TIPSU SFDFOTJPO PG UIF "NBSBVHIBQSBCPEIB JT DBMMFE
UIF "NBSBVHIB BOE UIF MPOH SFDFOTJPO JT UIF "NBSBVHIBQSBCPEIB�



��� 1SJNBSZ TPVSDFT

,VNCIBLBQBEEIBUJ � ,VNCIBLB QBEEIBUJ PG 3BHIVWJSB� 4DJFODF PG 1SĤOĤZĤNB
FE� .�-� (IBSPUF BOE 1BSJNBM %FWOBUI� -POBWMB� -POBWMB :PHB *OTUJUVUF� �����
,VMBSBUOPEEZPUB /BUJPOBM "SDIJWFT ,BUINBOEV ���� 	 � /FQBM�(FSNBO .BOVTDSJQU
1SFTFSWBUJPO 1SPKFDU " ������
�
,BVMBK×ĤOBOJSĸBZB PG .BUTZFOESBOėUIB FE� 1SBCPEI $IBOESB #BHDIJ JO ,BVMBK×ĤOB�
OJSĸBZB BOE 4PNF .JOPS 5FYUT PG UIF 4DIPPM PG .BUTZFOESBOĤUIB� $BMDVUUB 4BOTLSJU 4FSJFT
OP� �� $BMDVUUB� .FUSPQPMJUBO 1SJOUJOH � 1VCMJTIJOH )PVTF� �����
,SBNBLBVNVEĕ PG "CIBZėLBSBHVQUB� #TUBO �HZVS %FSHF OP� �����
�(VIZBTBNBZBTĤEIBOBNĤMĤ #PEMFJBO -JCSBSZ 0YGPSE NT 4BOTL� D� �� 	3
 	OP� ���� JO
8JOUFSOJU[ � ,FJUI ����
�
(PSBLŏBNVEHBSB /BUJPOBM "SDIJWFT ,BUINBOEV NT OP� ����� 	 � /FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU # ����
�
(PSBLŏBZPHBħĤTUSB FE� /JMT +BDPC -JFSTDI JO -JFSTDI ���� CBTFE PO /BUJPOBM
"SDIJWFT PG ,BUINBOEV NT OP� ����� 	 � /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO
1SPKFDU # ����� ä� ��o��
�
(PSBLŏBħBUBLB � %BT (PSBLŏBħBUBLB FE� 'BVTUB /PXPUOZ� %PLVNFOUF EFS (FJTUFT�
HFTDIJDIUF �� ,ÙMO� ,�"� /PXPUOZ� �����
(PSBLŏBħBUBLB 	5BOKPSF
 5IBOKBWVS.BIBSBKB 4FSGPKJ�T 4BSBTWBUJ .BIBM -JCSBSZ BOE 3F�
TFBSDI $FOUSF 5IBOKBWVS NT OP� #����� 	DBMM OP� %/1 ����
����

(PSBLICĤOĕ FE� 1ĨUėNCBSBEBUUB #BŌBUIWėM� 1SBZėH� )JOEĨ 4ėIJUZB 4BNNFMBO� �����
(IFSBĸĲBTBıIJUĤ � 5IF (IFSBOEB 4BNIJUB� 5IF 0SJHJOBM 4BOTLSJU BOE BO &OHMJTI 5SBOTMBUJPO
FE� +BNFT .BMMJOTPO� 8PPETUPDL /:� :PHB7JEZB�DPN� �����
$BLSBTBıWBSBWJWŊUJ PG #IBWBCIBŘŘB JO ĨSĕIFSVLĤCIJEIĤOBN $BLSBTBıWBSBUBOUSBN XJUI UIF
7 JWŊUJ $PNNFOUBSZ PG #IBWBCIBńńB FE� +BOBSEBO 4IBTUSJ 1BOEFZ� � WPMT� 3BSF #VE�
EIJTU 5FYUT 4FSJFT ��� 4BSOBUI 7BSBOBTJ� $FOUSBM *OTUJUVUF PG)JHIFS 5JCFUBO 4UVEJFT�
�����
$BLSBTBıWBSĤCIJTBNBZB FE� .VOFOPCV 4BLVSBJ JO i$BLSBTBıWBSĤCIJTBNBZB OP HFOUFO
LFOLZĲ o CPOCVO LĬUFJ UFLVTVUP 	" $SJUJDBM 4UVEZ PG UIF $BLSBTBıWBSĤCIJTBNBZB
w
QQ� �o�� JO $IJTBO (BLVIĞ 	+PVSOBM PG $IJTBO 4UVEJFT
 ��� �����
$BOESĤWBMPLBOB DPMMBUJPO PG ESBû USBOTDSJQU CZ 8IJUOFZ $PY BOE +BNFT .BMMJOTPO
	.BESBT (PWFSONFOU 0SJFOUBM .BOVTDSJQU -JCSBSZ %����� ä� ��So��W
 BOE ESBû

���"NŊUBTJEEIJ ��������� JT JOUFSQPMBUFE BûFS WFSTF �� PG UIF (PSBLŏBħBUBLB BU G��W8oG��S5�



8PSLT $POTVMUFE ���

USBOTDSJQUT CZ +BTPO #JSDI 	0SJFOUBM *OTUJUVUF #BSPEB NT OP� ���� � .BESBT (PW�
FSONFOU 0SJFOUBM .BOVTDSJQU -JCSBSZ ����
�
$BSZĤNFMĤQBLBQSBEĕQB PG ĘSZBEFWB FE� +BOBSEBO 4IBTUSJ 1BOEFZ� 3BSF #VEEIJTU 5FYU
4FSJFT ��� 4BSOBUI 7BSBOBTJ� $FOUSBM *OTUJUVUF PG )JHIFS 5JCFUBO 4UVEJFT� �����
$IĤOEPċB6QBOJŏBE FE� 1BUSJDL0MJWFMMF JO 5IF &BSMZ 6QBOJŏBET� "OOPUBUFE 5FYU BOE 5SBOT�
MBUJPO� /FX :PSL�0YGPSE� 0YGPSE 6OJWFSTJUZ 1SFTT� �����
$IJOOBNVĸĲĤTĤEIBOB� 5XP GPMJB JO QSBLĕSĸBQBUUSB,BJTFS -JCSBSZ ��� 	 �/FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU $ �����
�
+BZBESBUIBZĤNBMB� /BUJPOBM "SDIJWFT ,BUINBOEV NT OP� ������ 	 � /FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU # �����
�
+ĤUBLBQĤSJKĤUB PG %BJWBKÖB 7BJEZBOėUIB FE� ,BQJMFĸWBSB $IBVEIBSZ� 7BSBOBTJ�
$IBVLIBNCIB 4BOTLSJU 4BOTUIBO� �����
	ĨSĕ�
+×ĤOFħWBSĕ PG +ÖėOBEFWB FE� (�4� /BŊBEĨLBS� � WPMT� .VNCBJ� 1SBLėĸ (PQėM
/BŊBEĨLBS� �����
5BOUSBħMPLBTBıHSBIB 3PZBM "TJBUJD 4PDJFUZ -POEPO )PEHTPO NT OP� �� ä� �� DPN�
QMFUF VOEBUFE QBQFS DPNNPO /FXBS TDSJQU� "DDPSEJOH UP UIF DPMPQIPO JU XBT
DPNQJMFE CZ UIF WBKSBHVSV +JWBIBSLIB 	J�F� +ĨWBIBSŜB
� 3FBE GSPN DPMPVS JNBHFT
DPVSUFTZ PG 'SBODFTDP 4GFSSB�
5BOUSĤMPLB PG "CIJOBWBHVQUB XJUI DPNNFOUBSZ 	¡WJWFLB
 PG 3ėKėOBLB +BZBSBUIB
FE� .BEIVTĲEBO ,BVM ķėTUSĨ� ,BTINJS 4FSJFT PG 5FYUT BOE 4UVEJFT �� �� �� ��
�� �� �� �� �� �� BOE ��� #PNCBZ�4SJOBHBS� ����o�����
%BUUĤUSFZBZPHBħĤTUSB FE� +BNFT .BMMJOTPO� 'PSUIDPNJOH JO UIF )BŘIB :PHB 4FSJFT
PG UIF $PMMFDUJPO *OEPMPHJF PG UIF *OTUJUVU 'SBOÍBJT EF 1POEJDIÎSZ�±DPMF GSBOÍBJTF
E�&YUSÏNF�0SJFOU 1POEJDIFSSZ�
%FWĕSBIBTZB XJUI 1BSJħJŏńBT FE� 3BN $IBOESB ,BL BOE )BSBCIBŘŘB 4IBTUSJ� %FMIJ�
$IBVLIBNCB 4BOTLSJU 1SBUJTIUIBO ����� 3FQSJOU� 0SJHJOBMMZ QVCMJTIFE JO 4SJOBHBS
�����
/BSWBJ #PEI QQ� ���o��� JO (PSBLICĤOĕ�
/BWBOĤUIBDBSJUSBNV PG (BVSBŊB FE� ,� 3BNBLSJTIOBJZB� 5FMVHV 4FSJFT �� .BESBT�
.BESBT 6OJWFSTJUZ� �����
/JħWĤTBUBUUWBTBNĴJUĤ FE� %PNJOJD (PPEBMM )BSVOBHB *TBBDTPO BOE "MFYJT 4BOEFS�
TPO JO 5IF /JħWĤTBUBUUWBTBNĴJUĤ� 5IF &BSMJFTU 4VSWJWJOH ĨBJWB 5BOUSB WPMVNF �� " $SJUJDBM



��� 1SJNBSZ TPVSDFT

&EJUJPO BOE "OOPUBUFE 5SBOTMBUJPO PG UIF .ēMBTēUSB 6UUBSBTēUSB BOE /BZBTēUSB� $PMMFD�
UJPO *OEPMPHJF OP� ���� &BSMZ 5BOUSB 4FSJFT OP� �� 1POEJDIFSSZ� *OTUJUVU 'SBOÍBJT
E�*OEPMPHJF�±DPMF GSBOÍBJTF E�&YUSÏNF�0SJFOU� �����
/FUSBUBOUSB XJUI DPNNFOUBSZ 	6EEZPUB
 CZ ,ŜFNBSėKB FE� .BEIVTĲEBO ,BVM ķėTUSĨ�
,BTINJS 4FSJFT PG 5FYUT BOE 4UVEJFT �� ��� 4SJOBHBS� ���� �����
1B×DBLSBNB FE� ,BUTVNJ .JNBLJ BOE 5ĬSV 5PNBCFDIJ JO 1B×DBLSBNB� 4BOTLSJU BOE 5J�
CFUBO 5FYUT $SJUJDBMMZ &EJUFE XJUI 7FSTF *OEFY BOE 'BDTJNJMF &EJUJPO PG UIF 4BOTLSJU.BOVTDSJQUT�
#JCMJPUIFDB $PEJDVN "TJBUJDPSVN �� 5PLZP� 5IF $FOUSF GPS &BTU "TJBO $VMUVSBM
4UVEJFT GPS 6OFTDP� �����
1BENĤWBUĕ TFF (SJNFT � 4[ÈOUØ �����
1ĤUB×KBMBZPHBħĤTUSB FE� ,ėĸJOėUIB ķėTUSĨ ĘHėĸF JO 7ĤDBTQBUJNJħSBWJSBDJUBńĕLĤTBıWBMJUBWZĤ�
TBCIĤŖBTBNFUĤOJ QĤUB×KBMBZPHBTēUSĤĸJ UBUIĤ CIPKBEFWBWJSBDJUBSĤKBNĤSUBĸĲĤCIJEIBWŊUUJTBN�
FUĤOJ QĤUB×KBMBZPHBTēUSĤĸJy ĘOBOEėĸSBNB 4BOTLSJU 4FSJFT ��� 1VOF� ĘOBOEėĸSBNBNV�
ESBŊėMBZF� �����
1ĤENBTBıIJUĤ FE� 4FFUIB 1BENBOBCIBO BOE 3�/� 4BNQBUI� .BESBT� 1BODBSBUSB
1BSJTPEIBOB 1BSJTBE� �����
1ēKĤIPNBLBMQB 	PS "NŊUBTJEEIJTĤSPUUBNBIPNBLBMQB
 /BUJPOBM "SDIJWFT ,BUINBOEV NT
OP� ������ 	 � /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU " �����
�
1SĤĸBUPŏBĸĕ PG 3ėNBUPŜBŊB #IBŘŘėDėSZB� $BMDVUUB� +ĨWėOBOEB 7JEZėTėHBSB
#IBŘŘėDėSZB� �����
#ŊIBUUBOUSBTĤSB� #ŊIBU UBOUSBTĤSBĴ� TĤEIBLBDēĲĤNBĸJ ħSĕNBU ,ŊŏĸĤOBOEB ģHBNBWĤHĕħB
TBłLBMJUB� 6QFOESBOĤUIB .VLIPQĤEIZĤZB P 4BUĕħDBOESB .VLIPQĤEIZĤZB TBNQĤEJUB� ,B�
MJLėUė� #BTVNBUĨ TėIJUZB NBOEJS� ���� 	�SE FEJUJPO
�
#PEIJDBSZĤWBUĤSB JO 1SBK×ĤLBSBNBUJ�T $PNNFOUBSZ UP UIF #PEIJDBSZĤWBUĤSB PG ±ĤOUJEFWB BO
JOUSPEVDUPSZ USFBUJTF PO UIF EVUJFT PG B #VEEIJTU FE� -PVJT EF MB 7BMMÎF 1PVTTJO� #JCMJPUIFDB
*OEJDB ���� $BMDVUUB� "TJBUJD 4PDJFUZ� ����o�����
#SBINBK×ĤOB� #PNCBZ 6OJWFSTJUZ -JCSBSZ %FWBTUIBMĨ DBUBMPHVF NT OP� �����
#SBINBZĤNBMB� 3FGFSFODFT UP QBńBMB �� BSF GSPN BO VOQVCMJTIFE FEJUJPO CZ $TBCB
,JTT BOE 4IBNBO )BUMFZ CBTFE PO /BUJPOBM "SDIJWFT ,BUINBOEV ����� BOE GPVS
/FQBMFTF QBQFS NBOVTDSJQUT�
#ISBNBIBSB PG 3BUOėLBSBĸėOUJ TFF *TBBDTPO �����
.B×KVħSJZBNēMBLBMQB FE� 5� (BŊBQBUJ ķėTUSĨ 	BT 5IF ¬SZBNBOKVTSÔNßMBLBMQB
� 5SJWBO�
ESVN 4BOTLSJU 4FSJFT OPT� �� �� ��� 5SJWBOESVN� (PWFSONFOU 1SFTT� ����o�����
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.BUTZFOESBTBıIJUĤ FE� $TBCB ,JTT JO .BUTZFOESB�T $PNQFOEJVN� .BUTZFOESBTBıIJUĤ
WPMVNF *� " $SJUJDBM &EJUJPO BOE "OOPUBUFE 5SBOTMBUJPO PG $IBQUFST �o�� BOE ��� $PMMFD�
UJPO *OEPMPHJF OP� ���� )BUIB :PHB 4FSJFT OP� �� 1POEJDIFSSZ� *OTUJUVU 'SBOÍBJT
E�*OEPMPHJF�±DPMF GSBOÍBJTF E�&YUSÏNF�0SJFOU� �����
.BIĤOBZBQSBLĤħB PG ķJUJLBŊŘIB JO 0ME ,BTINJSJ XJUI B 4BOTLSJU DPNNFOUBSZ
FE� .VLVOEB 3ėNB ķėTUSĨ� ,BTINJS 4FSJFT PG 5FYUT BOE 4UVEJFT ��� #PNCBZ �����
.BIĤCIĤSBUB FE� 7� 4VLUIBOLBS BOE PUIFST �� WPMT� 1PPOB� #IBOEBSLBS 0SJFOUBM
3FTFBSDI *OTUJUVUF� ����o�����
.BIĤNVESĤUJMBLB 4UBBUTCJCMJPUIFL [V #FSMJO 1SFVTT� ,VMUVSCFTJU[ 0SJFOUBCUFJMVOH
)T� PS� �����
.BIĤZĤOBTēUSĤMBıLĤSB FE� 4ZMWBJO -ÎWJ JO "TBłHB� .BIĤZĤOB�TēUSĤMBıLĤSB &YQPTÏ EF
MB EPDUSJOF EV (SBOE 7ÏIJDVMF TFMPO MF TZTUÒNF :PHĤDĤSB 5PNF *� 1BSJT� -JCSBJSJF )POPSÎ
$IBNQJPO� �����
.ĤMJOĕWJKBZPUUBSBUBOUSB TFF 7BTVEFWB �����
.ĕNĤıTĤħMPLBWĤSUUJLB XJUI UIF $PNNFOUBSZ ,ĤħJLĤ PG 4VDBSJUBNJĸSB FE� 4ėNCBĸJWB
ķėTUSĨ� 5SJWBOESVN4BOTLSJU 4FSJFT �� �� ���� 5SJWBOESVN�(PWFSONFOU 1SFTT� ����
���� �����
.PLŏPQĤZB FE� 4VTBOOF ,SBVTF�4UJOOFS BOE 1FUFS 4UFQIBO� %BT 4FDITUF #VDI�
/JSWĤĸBQSBLBSBĸB �� 5FJM� ,BQJUFM �o���� "OPOZNVT $BTNJSJFOTJT .PLŏPQĤZB�
)JTUPSJTDI�LSJUJTDIF (FTBNUBVTHBCF ISTH� VOUFS EFS -FJUVOH WPO 8BMUFS 4MBKF
5FYUFEJUJPO 5FJM �� 8JFTCBEFO� )BSSBTTPXJU[� �����
:PHBLVĸĲBMZVQBOJŏBE QQ� ���o��� JO 4BTUSJ �����
:PHBDJOUĤNBĸJ PG ķJWėOBOEB 4BSBTWBUĨ FE� )BSJEėTB 7JEZėWėHĨĸB� $BMDVUUB� $BMDVUUB
0SJFOUBM 1SFTT� /P EBUF�
:PHBDJOUĤNBĸJ 	-BIPSF
 1BOKBC 6OJWFSTJUZ -JCSBSZ -BIPSF "DD� OP� ��������

:PHBDJOUĤNBĸJ 	#PNCBZ
 #PNCBZ "TJBUJD 4PDJFUZ NT BDD� OP ���� 4$����
:PHBUBUUWPQBOJŏBE QQ� ���o��� JO 4BTUSJ �����
:PHBSBUOBNĤMĤ TFF )FWBKSBUBOUSB�
:PHBZĤK×BWBMLZB FE� 1SBIMBE $� %JWBOKJ� #PNCBZ� 3PZBM "TJBUJD 4PDJFUZ� �����
:PHBħJLIPQBOJŏBE QQ� ���o��� JO 4BTUSJ �����

���8F UIBOL 4BRJC 4IJSB[J BOE 3B[J VS 3BINBO GPS PCUBJOJOH QIPUPHSBQIT PG UIJT NBOVTDSJQU GPS
VT�



��� 1SJNBSZ TPVSDFT

:PHBTĤSBTBıHSBIB PG 7BLUSBĸBNCIV� *OTUJUVU 'SBOÍBJT EF 1POEJDIÎSZ NT USBOTDSJQU
OP� 5���� DPQJFE GSPN (PWFSONFOU 0SJFOUBM -JCSBSZ .BESBT NT % �����
:PHBTĤSBTBıHSBIB PG 7JKÖėOBCIJLTV � "O &OHMJTI 5SBOTMBUJPO XJUI 4BOTLSJU 5FYU PG 5IF
:PHBTBSB�TBOHSBIB PG 7 JKOBOB #IJLTIV FE� (BOHÈOÈUIB +IB� #PNCBZ� #PNCBZ 5IFP�
TPQIJDBM 1VCMJDBUJPO 'VOE� �����
:PHĤWBUĤSB /BUJPOBM "SDIJWFT ,BUINBOEV ����� 	 � /FQBM�(FSNBO .BOVTDSJQU
1SFTFSWBUJPO 1SPKFDU #����
 BOE QQ� ��o�� JO +BOėSEBO 1ėŊłFZ i%VSMBCI HSBOUI
QBSJDBZw QQ� �o�� JO %IĕĴ �� �����
:PHJNBOPIBSĤ � 5IF 1B×DBLSBNBńJQQBĸĕ PG.VOJħSĕCIBESB� *OUSPEVDUJPO BOE 3PNBOJ[FE 4BO�
TLSJU 5FYU FE� +JBOH ;IPOHYJO BOE 5PNBCFDIJ 5ĬSV� 4DIXFJ[FS "TJBUJTDIF 4UV�
EJFO�&UVEFT BTJBUJRVFT TVJTTFT NPOPHSBQIJF ��� #FSO� 1FUFS -BOH� �����
3BUOĤWBMĕ PG ,BNBMBOėUIB� ,BJTFS ��� 	 � /FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO
1SPKFDU $ ����
 <�� ä�> BOE /BUJPOBM "SDIJWFT ,BUINBOEV ���� 	 � /FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU # �����
�
3BTBSBUOBTBNVDDBZB PG 7ėHCIBŘB FE� ,ŌŜŊBSėWBĸBSNė #ėQBŘB� ĘOBOEėĸSBNB 4BOTLSJU
4FSJFT ��� 1VOF� ĘOBOEėĸSBNBNVESBŊėMBZF� �����
3BTĤSĸBWB � 5IF 3BTĤSOBWBN� 0S UIF 0DFBO PG .FSDVSZ BOE 0UIFS .FUBMT BOE .JOFSBMT FE�
1SBQIVMMB $IBOESB 3BZ BOE )BSJTDIBOESB ,BWJSBUOB� #JCMJPUIFDB *OEJDB ���� $BM�
DVUUB� "TJBUJD 4PDJFUZ� ����o�����
3BTĤSĸBWBTVEIĤLBSB PG 4JŇIBCIĲQėMB FE� 5� 7FOLBUBDIBSZB� .BESBT� "EZBS -JCSBSZ
BOE 3FTFBSDI $FOUSF� �����
3ĤNĤZBĸB � 5IF 7ĤMNĕLJ 3ĤNĤZBĸB� $SJUJDBMMZ &EJUFE GPS UIF 'JSTU 5JNF � WPMT�
FE� (�)� #IBUU BOE PUIFST� #BSPEB� 0SJFOUBM *OTUJUVUF ����o���
3VESBZĤNBMB 6UUBSBUBOUSB � 3VESBZĤNBMBN� 6UUBSBUBOUSBN� i4BSBMĤw )JOEĕWZĤLIZPQFUBN
FE� 4VEIėLBSB .ėMBWĨZB� %FMIJ� $BVLIBNCė 4BŇTLŌUB 1SBUJŜŘIėOB� �����
3PNĤWBMĕ QQ� ���o��� JO (PSBLICĤOĕ�
-BHIVLĤMBDBLSBUBOUSB TFF 7JNBMBQSBCIĤ�
-BHIVUBOUSBńĕLĤ CZ 7BKSBQėŊJ FE� $MBVEJP $JDV[[B� 4FSJF 0SJFOUBMF 3PNB OP� ���
3PNB� *TUJUVUP JUBMJBOP QFS M�"GSJDB F M�0SJFOUF� �����
7BKSBĲĤLB "TJBUJD 4PDJFUZ PG #FOHBM $BMDVUUB NT OP� ( ���� BOE 5PLZP VOJWFSTJUZ
-JCSBSZ NT OP� ����
7BSĤIPQBOJŏBE QQ� ���o��� JO 4BTUSJ �����
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7BTJŏńIBTBıIJUĤ 	:PHBLĤĸĲB
 FE� 4XBNJ .BIFTIBOBOEB BOE PUIFST� 3FWJTFE FEJUJPO
	�TU FEJUJPO ����
� -POBWMB� ,BJWBMZBEIBNB 4�.�:�.� 4BNJUJ� �����:PHBNBOEJS
4BNJUJ� �����
7JK×ĤOBCIBJSBWB FE� BOE USBOT� +� 4JOHI� %FMIJ� .PUJMBM #BOBSTJEBTT� �����
7JNBMBQSBCIĤ � 7JNBMBQSBCIĤńĕLĤ PG ,BMLJ ĨSĕ 1VĸĲBSĕLB PO ĨSĕ -BHIVLĤMBDBLSBUBOUSBSĤKB
CZ ĨSĕ .B×KVħSĕZBħBT� 7PM� � FE� +BHBOOBUIB 6QBEIZBZB� #JCMJPUIFDB *OEP�5JCFUJDB
4FSJFT ��� 7PMT� �o� FE� 7SBKBWBMMBCI %XJWFEJ BOE 4�4� #BIVMLBS� 3BSF #VEEIJTU
5FYU 4FSJFT ��o��� 4BSOBUI 7BSBOBTJ� $FOUSBM *OTUJUVUF PG )JHIFS 5JCFUBO 4UVEJFT�
����o�����
7JWFLBEBSQBĸB FE� 1�7�%� ,VMLBSŊĨ JO i/ĤUIBQBSBıQBSĤUĕMB HBEZB HSBOUI A7 JWFLBEB�
SQBĸB� 	(PSBLI�"NBSOĤUIB�4BıWĤEB
�w QQ� ��o�� BOE ��o��� JO .BSĤńIĕ TWĤEIZĤZB�
TBıħPEIBO�QBUSJLĤ 0TNBOJB 6OJWFSTJUZ WPM� 7*� �����
7JWFLBNĤSUBĸĲB FE� +BNFT .BMMJOTPO� 'PSUIDPNJOH JO UIF )BŘIB :PHB 4FSJFT PG
UIF $PMMFDUJPO *OEPMPHJF PG UIF *OTUJUVU 'SBOÍBJT EF 1POEJDIÎSZ�±DPMF GSBOÍBJTF
E�&YUSÏNF�0SJFOU 1POEJDIFSSZ�
7JWFLBTJOEIV FE� .�7� (PLIBMF� 1VŊF� :BĸBWBOUB 1SBLėĸBOB� �����
7JħWBTĤSBUBOUSB .VLUBCPEIB *OEPMPHJDBM 3FTFBSDI *OTUJUVUF F�UFYU CBTFE PO B MBUF
��UI�DFOUVSZ FEJUJPO JO #FOHBMJ DIBSBDUFST CZ 3BTJLBNPIBOB $BŘŘPQėEIZėZB� -BTU
BDDFTTFE ��UI .BZ �����
7ĕĸĤħJLIĤUBOUSB � 5IF 7ĕĸĤħJLIĤUBOUSB� " ĨBJWB 5BOUSB PG UIF -Fü $VSSFOU� &EJUFE XJUI BO
*OUSPEVDUJPO BOE 5SBOTMBUJPO 5FVO (PVESJBBO� %FMIJ� .PUJMBM #BOBSTJEBTT� �����
ŎBĲBłHBZPHB � 5IF ŎBĲBłHBZPHB CZ "OVQBNBSBLŏJUB XJUI 3BWJħSĕK×ĤOB�T (VĸBCIBSBĸĕOĤNB�
ŏBĲBłHBZPHBńJQQBĸĕ� 5FYU BOE "OOPUBUFE 5SBOTMBUJPO FE� 'SBODFTDP 4GFSSB� 3PNB� *TUJUVUP
JUBMJBOP QFS M�"GSJDB F M�0SJFOUF� �����
ĨĤSłHBEIBSBQBEEIBUJ FE� 1FUFS 1FUFSTPO� #PNCBZ�(PWFSONFOU$FOUSBM #PPL%FQPU�
�����
ĨJWBZĞHBQSBEĕQJLĤ� #BTBWĤSĤEIZBńĕLĤTBNėUĤ FE� .�.� ,BMBCVSHJ BOE /ėHBCIĲŜBOB
ķėTUSJ� %IėSBWėłB� ,BOOBłB "EIZBZBOBQĨŘIB ,BSOėŘBLB 7JĸWBWJEZėMBZB� �����
ĨJWBTBıIJUĤ � 5IF 4IJWB 4BNIJUB� " $SJUJDBM &EJUJPO BOE BO &OHMJTI 5SBOTMBUJPO FE� +BNFT
.BMMJOTPO� 8PPETUPDL /:� :PHB7JEZB�DPN� �����
ĨSĕUBUUWBDJOUĤNBĸJ PG 1ĲSŊėOBOEB FE� #IVWBONPIBO 4BOLIZBUJSUIB BOE $IJOUBNBOJ
#IBUUBDIBSZB� $BMDVUUB� .FUSPQPMJUBO 1SJOUJOH BOE 1VCMJTIJOH )PVTF� �����
ĨMPLBWĤSUUJLB � ĨMPLBWĤSUUJLBWZĤLIZĤ 	5ĤUQBSZBńĕLĤ
 PG #IBńńPNCFLB FE� 4�,� 3BNBOBUIB
4BTUSJ� .BESBT 6OJWFSTJUZ 4BOTLSJU 4FSJFT OP� ��� 6OJWFSTJUZ PG .BESBT� �����



��� 1SJNBSZ TPVSDFT

4BıHĕUBSBUOĤLBSB PG ķėSťHBEFWB XJUI UIF ,BMĤOJEIJ PG ,BMMJOėUIB BOE UIF 4BıHĕUB�
TVEIĤLBSB PG 4JŇIBCIĲQėMB FE� 4� 4VCSBINBOZB 4BTUSJ� �OE FEJUJPO FE� 7� ,SJTIOB�
NBDIBSZB� .BESBT� "EZBS -JCSBSZ BOE 3FTFBSDI $FOUSF� ���� 	mSTU QVCMJTIFE �����
mSTU FEJUJPO ����
�
4BıWBSPEBZBUBOUSB FE� 4IJOÒDIJ 5TVEB� 5PLZP� 5IF )PLVTFJEP 1SFTT� �����
4BSWBK×ĤOPUUBSB VOQVCMJTIFE FEJUJPO CZ %PNJOJD (PPEBMM 	����
 CBTFE PO UIF GPM�
MPXJOH TPVSDFT� /BUJPOBM "SDIJWFT ,BUINBOEV NT OP� �o���� 	 � /FQBM�(FSNBO
.BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU " �����
� (PWFSONFOU 0SJFOUBM .BOVTDSJQU -J�
CSBSZ .BESBT NT OP� % ����� BOE *OTUJUVU GSBOÍBJT E�*OEPMPHJF 1POEJDIÎSZ 5����
5�����
4ĤSBNB×KBSĕ 	1ėMB SFDFOTJPO
�.BOVTDSJQU BU BO VOLOPXO MPDBUJPO PODF LFQU BU ;IXB
MV 	OPX 5JCFUBO "VUPOPNPVT 3FHJPO 1FPQMF�T 3FQVCMJD PG $IJOB
 SFBE GSPN QIP�
UPHSBQIT JO UIF 5VDDJ DPMMFDUJPO 	4GFSSB ����� ��
 BOE UIF BSDIJWFT PG #FJKJOH 6OJ�
WFSTJUZ 	)V�WPO )JOàCFS ����
�
4ĤSEIBUSJħBUJLĤMPUUBSB XJUI UIF DPNNFOUBSZ 	�WŊUUJ
 PG #IBŘŘB 3ėNBLBŊŘIB **
FE� /�3� #IBUU� 1VCMJDBUJPOT EF M�*'* ��� 1POEJDIÎSZ� *OTUJUVU GSBOÍBJT E�*OEPMPHJF�
�����
4JEEIBTJEEIĤOUBQBEEIBUJ PG (PSBLŜBOėUIB FE� .�-� (IBSPUF BOE (�,� 1BJ� -POBWMB�
-POBWMB :PHB *OTUJUVUF� �����
4JEEIĤOUBħJSPNBĸJ (PMĤEIZĤZB FE� (BťHėEIBS #ėQĲSėW ,ėŅF� ĘOBOEėĸSBNB 4BOTLSJU
4FSJFT ���� 1VOF� ĘOBOEėĸSBNBNVESBŊėMBZF� �����
4JEEIĤOUBTVOEBSB TFF ,OVETFO �����
4JEEIPQBEFħB � �4ĤEIBOBWJEIĤOB OP� ��� /BUJPOBM "SDIJWFT ,BUINBOEV ����� 	 �
/FQBM�(FSNBO .BOVTDSJQU 1SFTFSWBUJPO 1SPKFDU " ������
 WJ� CBVEEIBLBSNBLėŊłB
OP� �� ,IB ä� � 	OVNCFSFE ��o�� ��o�� NJTTJOH
�
4VCIĤŏJUBSBUOBLPħB PG 7JEZėLBSB FE� %�%� ,PTBNCJ BOE 7�7� (PLIBMF� )BSWBSE 0SJ�
FOUBM 4FSJFT ��� $BNCSJEHF ."� )BSWBSE 6OJWFSTJUZ 1SFTT� �����
4FLPEEFħB FE� 3BOJFSP (OPMJ JO i4FLPEEFĸBŔ <&EJUJPO PG UIF 4BOTLSJU 5FYU>w
QQ� ���o��� JO %IĕĴ ��� �����
4FLPEEFħBńĕLĤ FE� 'SBODFTDP 4GFSSB JO 5IF 4FLPEEFħBńĕLĤ CZ /ĤSPQĤ 	1BSBNĤSUIBTBıHSBIB
�
$SJUJDBM &EJUJPO PG UIF 4BOTLSJU 5FYU CZ 'SBODFTDP 4GFSSB� $SJUJDBM &EJUJPO PG UIF 5JCFUBO 5SBOT�
MBUJPO CZ 4UFGBOJB .FS[BHPSB� 4FSJF 0SJFOUBMF 3PNB ��� 3PNB� *TUJUVUP *UBMJBOP QFS
M�"GSJDB F M�0SJFOUF� �����
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4WBDDIBOEBUBOUSB FE� .BEIVTVEBO ,BVM 4IBTUSJ 4WBDDIBOEBUBOUSB XJUI UIF DPNNFOUBSZ
PG ,ŏFNBSĤKB� ,BTINJS 4FSJFT PG 5FYUT BOE 4UVEJFT OPT� �� �� �� �� �� �� ��� #PN�
CBZ ����o�����
4WĤEIJŏńIĤOB<LSBNB>QSBCIFEB QQ� ���o��� JO +BOBSEBO 1BOEFZ 	FE�
 #BVEEIB�
MBHIVHSBOUIBTBıHSBIB� 3BSF #VEEIJTU 5FYUT 4FSJFT ��� 4BSOBUI� $FOUSBM *OTUJUVUF
PG )JHIFS 5JCFUBO 4UVEJFT� �����
)BńIBUBUUWBLBVNVEĕ FE� .�-� (IBSPUF 1BSJNBM %FWOBUI 7JKBZ ,BOU +IB� -POBWMB�
-POBWMB :PHB *OTUJUVUF� �����
)BńIBQSBEĕQJLĤ PG 4WėUNėSėNB FE� 4WėNĨ %JHBNCBSKĨ BOE 1ĨUėNCBS +Iė� -POėWMė�
,BJWBMZBEIėN ķSĨNBONėEIBW :PHBNBOEJS 4BNJUJ� �����
)BńIBQSBEĕQJLĤKZPUTOĤ PG #SBINėOBOEB FE� 4WėNĨ .BIFĸėOBOE #ėCVSėN ķBSNė
+ÖėOBĸBŇLBS 4BIėZ 3BWJOESBOėUI #PEIF� -POėWMė� ,BJWBMZBEIėN ķSĨNBONėEIBW
:PHBNBOEJS 4BNJUJ� �����
)BńIBSBUOĤWBMĕ PG ķSĨOJWėTBZPHĨ FE�.�-�(IBSPUF 1BSJNBM%FWOBUI 7JKBZ ,BOU +IB�
-POBWMB� -POBWMB :PHB *OTUJUVUF� �����
)BńIBTBłLFUBDBOESJLĤ 0SJFOUBM 3FTFBSDI *OTUJUVUF .ZTPSF NT OP� #����
)FWBKSBUBOUSB FE� %BWJE -� 4OFMMHSPWF JO 5IF )FWBKSB 5BOUSB� " $SJUJDBM 4UVEZ QBSU ��
4BOTLSJU BOE 5JCFUBO 5FYUT� -POEPO� 0YGPSE 6OJWFSTJUZ 1SFTT� �����
)FWBKSBQJĸĲĤSUIBńĕLĤ FE� .BMBUJ +� 4IFOEHF JO ŎBńTĤIBTSJLĤ�)FWBKSB�ŅĕLĤ� " $SJUJDBM &EJ�
UJPO� %FMIJ� 1SBUJCIB 1SBLBTIBO� �����
)FWBKSBTFLBQSBLSJZĤ FE� -PVJT 'JOPU JO i.BOVTDSJUT 4BOTLSJUT EF TėEIBOB�T SFUSPVWÎT
FO $IJOFw QQ� �o�� JO +PVSOBM "TJBUJRVF ���� �����

4FDPOEBSZ TPVSDFT
"JUIBM 1BSBNFTXBSB XJUI 5�)� 7JTWBOUIBO BOE "�"� 3BNBOBUIBO� ����� %FTDSJQ�
UJWF $BUBMPHVF PG 4BOTLSJU .BOVTDSJQUT� 7PMVNF &JHIU� 4ĤıLIZB :PHB 7BJħFŏJLB BOE /ZĤZB�
.BESBT� "EZBS -JCSBSZ BOE 3FTFBSDI $FOUSF�
#BLFS *BO "� ����� i5JCFUBO :PHB� 4PNBUJD 1SBDUJDF JO 7BKSBZėOB #VEEIJTN BOE
%[PHDIFOw QQ� ���o��� JO :PHB JO 5SBOTGPSNBUJPO FE� ,BSM #BJFS 1IJMJQQ "�.BBT BOE
,BSJO 1SFJTFOEBO[� (ÙUUJOHFO� 7�3 VOJQSFTT� 7JFOOB� 7JFOOB 6OJWFSTJUZ 1SFTT�
#BLFS *BO "� ����� 5JCFUBO :PHB� 1SJODJQMFT BOE 1SBDUJDFT� -POEPO� 5IBNFT � )VETPO�



��� 4FDPOEBSZ TPVSDFT

#JSDI +BTPO� ����� i5IF "NBSBVHIBQSBCPEIB� /FX &WJEFODF PO UIF .BOVTDSJQU
5SBOTNJTTJPO PG BO &BSMZ 8PSL PO )BŘIB� BOE 3ėKBZPHBw QQ� ���o��� JO +PVSOBM
PG *OEJBO 1IJMPTPQIZ ���
#PVZ $ISJTUJBO� ����� -FT /ĤUIB�ZPHJO FU MFT 6QBOJŏBET� 1BSJT� %JäVTJPO EF #PDDBSE�
#SVOOFS�-BDIBVY )ÎMÑOF� ����� -F SJUVFM RVPUJEJFO EBOT MB USBEJUJPOT ħJWBÕUF EF M�*OEF
EV 4VE TFMPO 4PNBħBNCIV� 4PNBħBNCIVQBEEIBUJ� 1SFNJÒSF QBSUJF� 5SBEVDUJPO *OUSPEVDUJPO FU
/PUFT� 1POEJDIÎSZ� *OTUJUVU GSBOÍBJT E�*OEPMPHJF�
$PMFCSPPLF )�5� ����� .JTDFMMBOFPVT &TTBZT� 7PM� **� -POEPO� "MMFO � $P�
%�"NBUP .BSJP� ����� i$BO "MM #FJOHT 1PUFOUJBMMZ "UUBJO "XBLFOJOH (PUSB�
UIFPSZ JO UIF .BIĤZĤOBTēUSĤMBıLĤSBw QQ� ���o��� JO +PVSOBM PG UIF *OUFSOBUJPOBM "TTP�
DJBUJPO PG #VEEIJTU 4UVEJFT ���
%FSSFUU +� %VODBO .� ����� i.POBTUJD .BTUVSCBUJPO JO 1ėMJ #VEEIJTU 5FYUTw
QQ� �o�� JO +PVSOBM PG UIF )JTUPSZ PG 4FYVBMJUZ ���
%KVSEKFWJD (PSEBO� ����� 4BZJOHT PG (PSBLIOĤUI� "OOPUBUFE 5SBOTMBUJPO GSPN UIF (PSBLI
#ĤOĕ� 5SBOTMBUJPOT CZ (PSEBO %KVSEKFWJD BOE 4IVLEFW 4JOHI JOUSPEVDUJPO BOE
OPUFT CZ (PSEBO %KVSEKFWJD� /FX :PSL� 0YGPSE 6OJWFSTJUZ 1SFTT�
'FOOFS &EXBSE 5PEE� ����� 3BTĤZBOB 4JEEIJ� .FEJDJOF BOE "MDIFNZ JO UIF #VEEIJTU
5BOUSBT� %PDUPSBM EJTTFSUBUJPO TVCNJUUFE UP 6OJWFSTJUZ PG 8JTDPOTJO�.BEJTPO�
(SJNFT 4BNVFM BOE 1ÎUFS�%ÇOJFM 4[ÈOUØ� ����� i.BIėTVLIBWBKSB�T 1BENĤWBUĕ
$PNNFOUBSZ PO UIF 4JYUI $IBQUFS PG UIF $BĸĲBNBIĤSPŏBĸBUBOUSB� 5IF 4FYVBM 1SBD�
UJDFT PG B 5BOUSJD #VEEIJTU :PHĕ BOE )JT $POTPSUw QQ� ���o��� JO +PVSOBM PG *OEJBO
1IJMPTPQIZ ���
)BNJMUPO 'SBODJT� ����� i" $PNNFOUBSZ PO UIF )PSUVT .BMBCBSJDVTw QQ� ���o
��� JO 5IF 5SBOTBDUJPOT PG UIF -JOOBFBO 4PDJFUZ ���
)FMMXJH 0MJWFS� ����� 8ÚSUFSCVDI EFS NJUUFMBMUFSMJDIFO JOEJTDIFO "MDIFNJF� 4VQQMF�
NFOUT UP F+PVSOBM PG *OEJBO .FEJDJOF �� (SPOJOHFO� #BSLIVJT � 6OJWFSTJUZ PG
(SPOJOHFO 6OJWFSTJUZ -JCSBSZ�
)V�WPO )JOàCFS )BJZBO� ����� i4PNF 3FNBSLT PO UIF 4BOTLSJU .BOVTDSJQUT
PG UIF .ēMBTBSWĤTUJWĤEB�1SĤUJNPLŏBTēUSB GPVOE JO 5JCFUw QQ� ���o��� JO +BJOB�*UJIĤTB�
3BUOB� 'FTUTDISJü GàS (VTUBW 3PUI [VN ��� (FCVSUTUBH FE� 6UF )àTLFO 1FUSB ,JFGGFS�
1àM[ BOE "OOF 1FUFST� .BSCVSH� *OEJDB FU 5JCFUJDB 7FSMBH�
*TBBDTPO )BSVOBHB� ����� i3BUOėLBSBĸėOUJ�T #ISBNBIBSBOĤNB )FWBKSBTĤEIBOB�
$SJUJDBM &EJUJPO 	4UVEJFT JO 3BUOėLBSBĸėOUJ�T UBOUSJD XPSLT ***
w QQ� ������o������
JO ,PLVTBJ #VLLZĞHBLV %BJHBLVJO %BJHBLV LFOLZē LJZĞ ��
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*TBBDTPO )BSVOBHB BOE 'SBODFTDP 4GFSSB� ����� 5IF 4FLBOJSEFħB PG .BJUSFZBOĤUIB
	"EWBZBWBKSB
 XJUI UIF 4FLBOJSEFħBQB×KJLĤ PG 3ĤNBQĤMB� $SJUJDBM &EJUJPO PG UIF 4BOTLSJU BOE
5JCFUBO 5FYUT XJUI &OHMJTI 5SBOTMBUJPO BOE 3FQSPEVDUJPOT PG UIF.44�.BOVTDSJQUB #VEEIJDB
�� /BQPMJ� 6OJWFSTJUÊ EFHMJ TUVEJ EJ /BQPMJ i-� 0SJFOUBMFw�
+POFT +BNBM "OESÎ� ����� " 1PFUJDT PG 1PXFS JO "OEISB ����o���� DF� %PDUPSBM EJT�
TFSUBUJPO TVCNJUUFE UP UIF 'BDVMUZ PG UIF %JWJTJPO PG UIF )VNBOJUJFT 6OJWFSTJUZ PG
$IJDBHP�
,OVETFO5PLF -JOEFHBBSE� ����� 5IF 4JEEIĤOUBTVOEBSB PG +×ĤOBSĤKB� "$SJUJDBM &EJUJPO
PG 4FMFDU $IBQUFST XJUI &OHMJTI 5SBOTMBUJPO BOE $PNNFOUBSZ� %PDUPSBM EJTTFSUBUJPO TVCNJU�
UFE UP UIF %FQBSUNFOU PG UIF )JTUPSZ PG .BUIFNBUJDT BU #SPXO 6OJWFSTJUZ�
-JFSTDI /JMT +BDPC� ����� %BT (PSBLŏBZPHBħĤTUSB� %JQMPNBUJTDIF VOE LSJUJTDIF &EJUJPO NJU
BOOPUJFSUFS ÃCFSTFU[VOH� ." EJTTFSUBUJPO TVCNJUUFE UP 3VQSFDIUT�,BSMT�6OJWFSTJUÉU
)FJEFMCFSH�
.BBT 1IJMJQQ"� ����� i5IF$PODFQUT PG UIF)VNBO#PEZ BOE%JTFBTF JO$MBTTJDBM
:PHB BOE ĘZVSWFEBw QQ� ���o��� JO 8JFOFS ;FJUTDISJü GàS EJF ,VOEF 4àEBTJFOT ���
.BBT 1IJMJQQ "� ����� iA4UIJSBTVLIBN "TBOBN�� 1PTUVSF BOE 1FSGPSNBODF JO $MBTTJ�
DBM :PHB BOE #FZPOEw QQ� ��o��� JO :PHB JO 5SBOTGPSNBUJPO FE� ,BSM #BJFS 1IJMJQQ
"� .BBT BOE ,BSJO 1SFJTFOEBO[� (ÙUUJOHFO� 7�3 VOJQSFTT� 7JFOOB� 7JFOOB 6OJ�
WFSTJUZ 1SFTT�
.BMMJOTPO +BNFT� ����� 5IF ,IFDBSĕWJEZĤ PG ģEJOĤUIB� " DSJUJDBM FEJUJPO BOE BOOPUBUFE
USBOTMBUJPO PG BO FBSMZ UFYU PG IBńIBZPHB� -POEPO� 3PVUMFEHF�
.BMMJOTPO +BNFT� ����� i5IF 0SJHJOBM (PSBLŏBħBUBLBw QQ� ���o��� JO :PHB JO 1SBD�
UJDF FE� %�(� 8IJUF� 1SJODFUPO� 1SJODFUPO 6OJWFSTJUZ 1SFTT�
.BMMJOTPO +BNFT� ����� i)BńIBZPHB�T 1IJMPTPQIZ� " 'PSUVJUPVT 6OJPO PG /PO�
%VBMJUJFTw QQ� ���o��� JO +PVSOBM PG *OEJBO 1IJMPTPQIZ ���
.BMMJOTPO +BNFT� ����� i,ĤMBWB×DBOB JO UIF ,POLBO� )PX B 7BKSBZėOB )BńIBZPHB
5SBEJUJPO $IFBUFE #VEEIJTN�T %FBUI JO *OEJBw QQ� �o�� JO 3FMJHJPOT �� ����
.BMMJOTPO +BNFT� ����B� i5IF "NŊUBTJEEIJ� )BńIBZPHB�T 5BOUSJD #VEEIJTU 4PVSDF
5FYUw QQ� ���o��� JO ĨBJWJTN BOE UIF 5BOUSJD 5SBEJUJPOT� &TTBZT JO )POPVS PG "MFYJT
(�+�4� 4BOEFSTPO FE� %PNJOJD(PPEBMM 4IBNBO)BUMFZ )BSVOBHB *TBBDTPO BOE
4SJMBUB 3BNBO� -FJEFO� #SJMM�
.BMMJOTPO +BNFT� ����C� i)BńIBZPHB�T &BSMZ )JTUPSZ� GSPN 7BKSBZėOB 4FYVBM 3F�
TUSBJOU UP 6OJWFSTBM 4PNBUJD 4PUFSJPMPHZ� QQ� ���o��� JO )JOEV 1SBDUJDF FE� (BWJO
'MPPE� 0YGPSE� 0YGPSE 6OJWFSTJUZ 1SFTT�



��� 4FDPOEBSZ TPVSDFT

.FVMFOCFME +BO� ����� i5IF 3FMBUJPOTIJQT CFUXFFO%PŏBT BOE%ēŖBT� " 4UVEZ PO
UIF .FBOJOH	T
 PG UIF 3PPU NVSDI��NēSDIw QQ� ��o��� JO F+PVSOBM PG *OEJBO .FEJDJOF
��
.POJFS�8JMMJBNT .POJFS� ����� " 4BOTLSJU�&OHMJTI %JDUJPOBSZ &UZNPMPHJDBMMZ BOE
1IJMPMPHJDBMMZ "SSBOHFE XJUI 4QFDJBM 3FGFSFODF UP $PHOBUF *OEP�&VSPQFBO -BOHVBHFT� /FX &EJ�
UJPO (SFBUMZ &OMBSHFE BOE *NQSPWFE 	XJUI UIF DPMMBCPSBUJPO PG &� -FVNBOO BOE $� $BQQFMMFS
�
0YGPSE� 5IF $MBSFOEPO 1SFTT�
/ďUI #IPMBOėUI� ����� #IĤSBUF OĤUINĤSHFS EIBSNĕ�ZB QBSJDB�Z� ,BMJLėUė� ĘTėN�CBťHB
ZPHJ�TBNNJMBOĨ�
/FXNBO +PIO� ����� i*TMBN JO UIF ,ėMBDBLSB 5BOUSBw QQ� ���o��� JO +PVSOBM PG UIF
*OUFSOBUJPOBM "TTPDJBUJPO PG #VEEIJTU 4UVEJFT ���
/JIPN .BY� ����� i5IF (PEEFTT XJUI UIF 4FWFSFE )FBE� " 3FDFOTJPO PG 4ĤE�
IBOBNĤMĤ ��� ��� BOE ��� "UUSJCVUFE UP UIF 4JEEIėDėSZB 7JSĲQėw QQ� ���o��� JO
3JUVBM 4UBUF BOE )JTUPSZ JO 4PVUI "TJB� &TTBZT JO )POPVS PG +� $� )FFTUFSNBO FE� "�8� WBO
EFO )PFL %�)�"� ,PMGG BOE .�4�0PSU� -FJEFO� #SJMM�
0�#SJFO�,PQ ,BSFO� ����� i%IBSNBNFHIB JO :PHB BOE :PHėDėSB� 5IF 3FWJTJPO PG
B 4VQFSMBUJWF .FUBQIPSw QQ� ���o��� JO +PVSOBM PG *OEJBO 1IJMPTPQIZ ���
0OESB�DLB -VCPNÒS� ����� i7FSOBDVMBS 5BOUSB "O "OBMZTJT PG UIF #FOHBMJ 5FYU
5IF (BSMBOE PG #POFTw QQ� ��o�� JO 3FMJHJPOT PG 4PVUI "TJB ���
3FJHMF%BWJE� ����� i5IF ,ĤMBDBLSB 5BOUSB PO UIF 4ĤEIBOB BOE .BĸĲBMBw QQ� ���o
��� JO +PVSOBM PG UIF 3PZBM "TJBUJD 4PDJFUZ 4FSJFT � ���
3IPUPO +BSFE %PVHMBT� ����� " $MFBS %JåFSFOUJBUJPO PG UIF 5ISFF $PEFT� &TTFOUJBM %JT�
UJODUJPOT BNPOH UIF *OEJWJEVBM -JCFSBUJPO (SFBU 7FIJDMF BOE 5BOUSJD 4ZTUFNT� 5IF T%PN HTVN
SBC ECZF BOE 4JY -FUUFST� "MCBOZ� 4UBUF 6OJWFSTJUZ PG /FX :PSL 1SFTT�
3IZT %BWJT 5�8� BOE 8JMMJBN 4UFEF� ����o����� 1BMJ�&OHMJTI %JDUJPOBSZ� 1BMJ 5FYU
4PDJFUZ�
4BIBZ (�4� ����� i"NŌUBTJEEIJZPHB 	"4:
 CZ 7JSĲQėLŜB� "O *OUSPEVDUPSZ 4UVEZ
PG 6OQVCMJTIFE :PHB .BOTVDSJQUw QQ� ��o��� JO :PHB .ĕNĤıTĤ ���
4BOEFSTPO"MFYJT� ����� i"$PNNFOUBSZ PO UIF0QFOJOH 7FSTFT PG UIF 5BOUSBTėSB
PG "CIJOBWBHVQUBw QQ� ��o��� JO 4ĤNBSBTZB� 4UVEJFT JO *OEJBO "SUT 1IJMPTPQIZ BOE *O�
UFSSFMJHJPVT %JBMPHVF JO )POPVS PG #FUUUJOB #ÊVNFS FE� 4BEBOBOEB %BT BOE &SOTU 'àS�
MJOHFS� /FX %FMIJ� %�,�1SJOUXPSME�



8PSLT $POTVMUFE ���

4BOEFSTPO "MFYJT� ����� i5IF ķBJWB "HF� 5IF 3JTF BOE %PNJOBODF PG ķBJWJTN
%VSJOH UIF &BSMZ .FEJFWBM 1FSJPEw QQ� ��o��� JO (FOFTJT BOE %FWFMPQNFOU PG 5BOUSJTN
FE� 4IJOHP &JOPP� 5PLZP� *OTUJUVUF PG 0SJFOUBM $VMUVSF 6OJWFSTJUZ PG 5PLZP�
4BOZBM /JSBECBOEIV� ����� i"#VEEIJTU *OTDSJQUJPO GSPN#PEI�(BZB PG UIF3FJHO
PG +BZBDDBOESBEFWB � 7�4� ���Yw QQ� ��o�� JO *OEJBO )JTUPSJDBM 2VBSUFSMZ ��
4BTUSJ "� .BIBEFWB� ����� 5IF :PHB 6QBOJŏBE�T XJUI UIF $PNNFOUBSZ PG ĨSĕVQBOJŏBE�
CSBINBZPHJO� .BESBT� "EZBS -JCSBSZ BOE 3FTFBSDI $FOUSF� 	'JSTU QVCMJTIFE �����

4BUBQBUIZ 7BOEJUB� ����� "NŊUBTJEEIJZPHBĴ� 5FYU &OHMJTI 5SBOTMBUJPO BOE $SJUJDBM 4UVEZ
PO UIF #BTJT PG B 4JOHMF .BOVTDSJQU� -POBWMB� ,BJWBMZBEIBNB 4BNJUJ�
4DIBFGGFS� ,VSUJT 3� ����� i5IF "UUBJONFOU PG *NNPSUBMJUZ� 'SPN /ėUIBT JO *OEJB UP
#VEEIJTUT JO 5JCFUw QQ� ���o��� JO +PVSOBM PG *OEJBO 1IJMPTPQIZ ���
4GFSSB 'SBODFTDP� ����� i4BOTLSJU.BOVTDSJQUT BOE 1IPUPHSBQIT PG 4BOTLSJU.BO�
VTDSJQUT JO (JVTFQQF 5VDDJ�T $PMMFDUJPOw QQ� ��o�� JO 4BOTLSJU 5FYUT GSPN (JVTFQQF
5VDDJ�T $PMMFDUJPO� 1BSU * FE� 'SBODFTDP 4GFSSB� .BOVTDSJQUB #VEEIJDB �� 3PNB� *TUJ�
UVUP *UBMJBOP QFS M�"GSJDB F M�0SJFOUF�
4USOBE +BSPTMBW� ����� .PSQIPMPċ BOE 4ZOUBY PG 0ME )JOEĕ� &EJUJPO BOE "OBMZTJT PG 0OF
)VOESFE ,BCĕS WĤOĕ 1PFNT GSPN 3ĤKBTUIĤO� #SJMM�T *OEPMPHJDBM -JCSBSZ ��� -FJEFO� #SJMM�
4V[VLJ %BJTFU[ 5� ����� 5IF 5JCFUBO 5SJQJUBLB 1FLJOH &EJUJPO� ,FQU JO UIF -JCSBSZ PG UIF
0UBOJ 6OJWFSTJUZ ,ZPUP� 3FQSJOUFE VOEFS UIF 4VQFSWJTJPO PG UIF 0UBOJ 6OJWFSTJUZ ,ZPUP� $BUB�
MPHVF � *OEFY� 5PLZP� 4V[VLJ 3FTFBDI 'PVOEBUJPO�
5BLBIBTIJ ,FOKJ� ����� i5IF .BOBT BOE UIF .BOPWBIĤ $IBOOFM JO UIF 7ĤSŏĸFZĤE�
IZĤUNB PG UIF .BIĤCIĤSBUB� " $SJUJDBM 3FBEJOH PG .BIĤCIĤSBUB ���������o��w
QQ� ���o��� JO +PVSOBM PG *OEJBO 1IJMPTPQIZ ���
5PNBCFDIJ 5ĬSV� ����� ²UVEF EV 1B×DBLSBNB� *OUSPEVDUJPO FU 5SBEVDUJPO "OOPUÏF�
%PDUPSBM EJTTFSUBUJPO TVCNJUUFE UP 6OJWFSTJUZ PG -BVTBOOF GPS UIF HSBEF PG %PDUFVS
ÑT -FUUSFT�
6J )BLVKV .VOFUBEB 4V[VLJ :FOTIØ ,BOBLVSB� 5ØLBO 5BEB� ����� "$PNQMFUF
$BUBMPHVF PG UIF 5JCFUBO #VEEIJTU $BOPOT 	#LBĴ�ĴċVS BOE #TUBO�ĴċVS
� 4FOEBJ� 5ØIPLV
*NQFSJBM 6OJWFSTJUZ�
7BTVEFWB 4PNBEFWB� ����� 5IF :PHB PG UIF.ĤMJOĕWJKBZPUUBSBUBOUSB $IBQUFST �o� ��o���
$SJUJDBM &EJUJPO 5SBOTMBUJPO BOE /PUFT� $PMMFDUJPO *OEPMPHJF ��� 1POEJDIFSSZ� *OTUJUVU
'SBOÍBJT EF 1POEJDIÎSZ�±DPMF GSBOÍBJTF E�&YUSÏNF�0SJFOU�



��� 4FDPOEBSZ TPVSDFT

8BOHDIVL %PSKJ� ����� 5IF 3FTPMWF UP #FDPNF B #VEEIB� " 4UVEZ PG UIF #PEIJDJUUB $PO�
DFQU JO *OEP�5JCFUBO #VEEIJTN� 4UVEJB 1IJMPMPHJDB #VEEIJDB .POPHSBQI 4FSJFT 99***�
5PLZP� 5IF *OUFSOBUJPOBM *OTUJUVUF GPS #VEEIJTU 4UVEJFT�
8JOUFSOJU[ .PSJ[ � ,FJUI "SUIVS #FSSJFEBMF� ����� $BUBMPHVF PG 4BOTLSJU
.BOVTDSJQUT JO UIF #PEMFJBO -JCSBSZ WPM� **� 0YGPSE� 5IF $MBSFOEPO 1SFTT�
:BOH %PMMZ� 'PSUIDPNJOH� i4FBSDIJOH GPS UIF 0SJHJOT PG UIF )BńIBZPHB 5SBEJUJPOT�
UIF 1PTTJCJMJUZ GPS ,OPXMFEHF 5SBOTGFS PG #PEJMZ 1SBDUJDFT CFUXFFO $IJOB BOE *O�
EJB JO UIF .FEJFWBM 1FSJPEw JO :PHB BOE UIF 5SBEJUJPOBM 1IZTJDBM 1SBDUJDFT PG *OEJB� *OnV�
FODF &OUBOHMFNFOU BOE $POGSPOUBUJPO FE�%BOJFMB#FWJMBDRVB BOE.BSL 4JOHMFUPO�
+PVSOBM PG :PHB 4UVEJFT TQFDJBM JTTVF�
;FJMFS 9FOJB� ����� %JF (ÚUUJO %IēNĤWBUĕ� 7PN UBOUSJTDIFO 6STQSVOH [VS (PUUIFJU FJOFT
4UBEUWJFSUFMT JO #FOBSFT� %PDUPSBM EJTTFSUBUJPO TVCNJUUFE UP UIF 6OJWFSTJUZ PG )FJEFM�
CFSH�



*OEFY

"CIBZėLBSBHVQUB ���O
"CIJTBNBZBNB×KBSĕ ���O
BCIJŏFLBT �O �� ���
BDUJWBUJPO 	DĤSBĸB
 �� ���
ĘEIėSB DBLSB TFF DBLSBT
BEIJLĤSB TFF FOUJUMFNFOU
BEIJŏńIĤOB ��O
"EIZBSEIBħBUJLĤ 1SBK×ĤQĤSBNJUĤ ���O
ģEJLBSNBWJEIJ ��O
"EZBS -JCSBSZ .BESBT ��
ĤEJZPHB ���
BEWBZB �� ���O
"JUIBM 1BSBNFTXBSB ��
ĘKÖė DBLSB TFF DBLSBT
BMDIFNZ �O ��o�� ���O ���O ���O

���O ���O ���O
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��O ��
BNŊUB � �� �� ���O ��� ���
"NŊUBTJEEIJNēMB ��o�� ��
"OėIBUB DBLSB TFF DBLSBT
BOĤIBUB TPVOE ��
ĤOBOEB TFF CMJTTFT
BOVCIĤHB ���O
BOVŏńVCI NFUSF �O �� ��
BOVTWĤSB ��
"QėOB ��� ��� ��� ��� ��� ���
ĘSBNCIB TFF TUBHFT
ĘSZB TDIPPM ��O ��O ���O
ĤTBOB 	QPTUVSF
 ���

ĤTBOB 	TFBU
 ���
BTDFUJDJTN �� ��� ���
"TJBUJD 4PDJFUZ PG #FOHBM ��O ��O
ĤTQIĤMBOB TFF nJDLJOH
BUJħēOZB �� ���
"WBEIĲUBDBOESB �O �� ��O ���
"WBEIĲUĨ ���
BWBTUIĤ TFF TUBHFT

CBEEIB ��
CBKSBCBJSPDBOĕZF ��
CBMJ ��
CBOEIB 	JO BMDIFNZ
 ��
#BSPEB (VKBSBU � ��
#FJKJOH $IJOB �
#FOHBMJ TDSJQU ��
#IBWBCIBŘŘB ���O ���
CIFSĕ ESVN ��
#IĨNB ���
#ISBNBIBSB ���O
#JOEV � �� �� �� ��� ���O ���O ���

���o�� ���O ��� ��� ��� ���
BMDIFNZ BOE ��
CMJTTFT TPVSDF PG ��o�� ���
BT MPDBUJPO ��O
TUJMMJOH�TUPQQJOH PG ��� �� ���

���
SBKBT VOJPO XJUI � �� ���o��

���O
#JSDI +BTPO �



��� JOEFY

CMJTTFT ��� ��� ���
#JOEV BOE ��o��
#MJTT PG $FTTBUJPO 	WJSBNĤOBOEB


��o�� ��O ���
#MJTT PG %FBUI CZ 5JNF 	LĤMĤOBOEB


� �� ��� ���o�
GPVS CMJTTFT �� ��o�� �� ���
(SFBU #MJTT 	NBIĤOBOEB
 ��O
*OOBUF #MJTT 	TBIBKĤOBOEB
 � �� ��

��O ���O ���o� ���
4BNėEIJ BOE ���
4VQSFNF #MJTT 	QBSBNĤOBOEB
 �� ��

��O ���O
WĕSĤOBOEB ��O
ZPHĤOBOEB ��O

#PEIJDBSZĤWBUĤSB �O ���O
CPEIJDJUUB ��O ���O
#PEIJTBUUWB ��O ���
CPEZ � � ��O ��O ��O ���o��

#JOEV JO � �� �� �� ��� ��� ���o��
CSFBUI JO � �� ���o���
DBUVĴQBUIB JO ���
DFOUSBM DIBOOFM JO TFF DFOUSBM DIBOOFM
FOUFSJOH BOPUIFS�T ���
'JSF JO � �� ��� ���
MFû DIBOOFM JO � ��O ��� ���
NBOPWBIĤ DIBOOFM JO ��O
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VOQFSGFDUFE � ���
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BQFSUVSF PG ��O ��O ���O ��� ���
mSF PG ��O
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CSBINBEWĤSB TFF #SBINė BQFSUVSF PG
CSBINĤHOJ TFF #SBINė mSF PG
#SBINBK×ĤOB ���O
#SBINėOBOEB �� ��O
CSBINBSBOEISB TFF #SBINė BQFSUVSF PG
#SBINBZĤNBMB ���O ���O
CSFBUI � � ��O ���o��� ���o� ��� ���

��� ��� ��� ��� ��� ��� ���
#JOEV BOE �� ��� ��� ���
FKBDVMBUPSZ � ���
'JSF BOE ���
(IBŘB TUBHF ���
NBIĤCBOEIB BOE ��� ���
NBIĤNVESĤ BOE ��� ���
NBIĤWFEIB BOE �� �� ���o�
NJOE BOE � �� ��O ��� ��� ���
QFSGFDUJPO PG ���o� ���
QJFSDJOH PG LOPUT CZ � �� �� ���

���o� ��� ��� ��� ���
1SBLŌUJ BOE ��� ���
4BNėEIJ BOE � �� ���
TUJMMJOH�TUPQQJOH PG �� ��� ���
VOQFSGFDUFE ���

#SVOOFS�-BDIBVY )ÎMÑOF ���O
#VEEIB �O ��O ��O ���O ��� ���O

���O ���
#VEEIBCPEIJ �O �O ���
#VEEIBLBQĤMBUBOUSBńĕLĤ ��O
#VEEIJTN � �� �� ��O �� �� �� ��

���O ���O ���O ���O ���O
���O ���O ���O ���O ���O
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#ZB DMBO �� ���

$ 	NBOVTDSJQU
 � ��o� �� �� ���O
PO BVUIPSTIJQ �O



JOEFY ���

#VEEIJTU PSJHJOT BOE ��
DPMPQIPOT JO ��O ���O ���O
EBUF �O
PO EWJUĕZĤWBTUIĤ ���O
+PEIQVS NBOVTDSJQUT BOE ��o�
.3 NBOVTDSJQU BOE ��
PO NBIĤOBOEBWJWFLB ��O
PO SBKBT ���O
4BOTLSJU UFYU 	$S
 ��o� �� ��
5JCFUBO ECV DBO UFYU 	$T 
 ��o� ��
5JCFUBO ECV NFE UFYU 	$US
 ��o� ��

���O
PO UŊUĕZBWJWFLBĴ ���O
PO 7JSĲQB ���O
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ĘEIėSB ��O
ĘKÖė ���O
"OėIBUB ���O
%IBSNB ��
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.BIėTVLIB �� ���O
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NBIĤCBOEIB BOE ���
QJFSDJOH PG LOPUT JO � �� ��� ���o�
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TBIBKĤOBOEB JO ��
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�$IJ NFE HSVC QB � �� �� �� ���
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