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�#bi`�+i
8F BSF JOUFSFTUFE JO DPNQMFY FMFDUSPOJD TUSVDUVSFT PG WBSJPVT BUPNJD BOE JPOJDT TZTUFNT� 8F VTF BO BC JOJUJP
BQQSPBDI UIF NVMUJDPOmHVSBUJPOBM %JSBD�)BSUSFF�'PDL 	.$%)'
 UP DPNQVUF BUPNJD TUSVDUVSFT BOE QSPQFSUJFT�
8F DPOUSJCVUF JO UISFF NBJO XBZT UP UIF BMSFBEZ FYJTUFOU MJUFSBUVSF� CZ EFWFMPQJOH BOE JNQMFNFOUJOH PSJHJOBM
DPNQVUFS QSPHSBNT CZ JOWFTUJHBUJOH QPTTJCJMJUJFT PG BMUFSOBUJWF DPNQVUBUJPOBM NFUIPEPMPHJFT BOE TUSBUFHJFT BOE
mOBMMZ CZ QFSGPSNJOH BDDVSBUF BUPNJD TUSVDUVSF DBMDVMBUJPOT UP TVQQPSU PUIFS SFTFBSDI mFMET J�F� OVDMFBS QIZTJDT
BTUSPQIZTJDT PS FYQFSJNFOUBM QIZTJDT UISPVHI UIF UIFPSFUJDBM FTUJNBUJPO PG SFMFWBOU BUPNJD EBUB�

8F SBJTF RVFTUJPOT BCPVU UIF DIPJDF PG UIF PQUJNBM PSCJUBM CBTJT CZ DPOTJEFSJOH mOJUF CBTJT TFUT .$%)' PSCJUBM
CBTFT BOE OBUVSBM�PSCJUBM CBTFT� 8F EFNPOTUSBUF UIF QSPNJTJOH QPUFOUJBM PG UIF MBUUFS JO UIF DPOUFYU PG IZQFSmOF
TUSVDUVSFT BOE IPQF UIBU PUIFST XJMM mOE JOUFSFTU JO QVSTVJOH PVS BOBMZTJT� 6MUJNBUFMZ PVS XPSL QVU GPSXBSE TPNF
XFBLOFTTFT PG UIF USBEJUJPOBM PQUJNJ[BUJPO TUSBUFHZ CBTFE PO UIF MBZFS�CZ�MBZFS PQUJNJ[BUJPO TUSBUFHZ�

8F BMTP QFSGPSN MBSHF�TDBMF DBMDVMBUJPOT UP EFUFSNJOF BDDVSBUF BUPNJD QSPQFSUJFT TVDI BT FOFSHZ MFWFMT IZQFSmOF
TUSVDUVSFT JTPUPQF TIJGUT USBOTJUJPO QBSBNFUFST SBEJBUJWF MJGFUJNFT BOE -BOEÏ g GBDUPST� 8F TIPX UISPVHI UIF
WBSJFUZ PG BUPNJD QSPQFSUJFT BOE BUPNJD TZTUFNT TUVEJFE UIF EJċDVMUZ PG EFTDSJCJOH JO UIF SFMBUJWJTUJD GSBNFXPSL
UIF DPSSFMBUJPO CFUXFFO UIF TQBUJBM QPTJUJPO PG FMFDUSPOT EVF UP UIFJS $PVMPNC SFQVMTJPO�

ɨJT UIFTJT JT PSHBOJ[FE JO UXP NBJO QBSUT� ɨF mSTU POF JT EFEJDBUFE UP UIF UIFPSFUJDBM BOE DPNQVUBUJPOBM
CBDLHSPVOET UIBU BSF OFFEFE UP VOEFSTUBOE UIF UIFPSFUJDBM NPEFMT BOE UIF JOUFSQSFUBUJPO PG PVS SFTVMUT� ɨF
TFDPOE QBSU QSFTFOUT BOE TVNNBSJ[FT PVS BSUJDMFT BOE NBOVTDSJQUT� ɨFZ BSF TFQBSBUFE JO GPVS HSPVQT " # $
BOE % BSPVOE UIF UIFNFT PG UIF BUPNJD PSCJUBM CBTFT UIF BQQMJDBUJPOT UP OVDMFBS QIZTJDT UIF BQQMJDBUJPOT UP
BTUSPQIZTJDT BOE JOWFTUJHBUJPOT PG OFHBUJWF JPOT�

E2v rQ`/b
BUPNT FMFDUSPO DPSSFMBUJPO SFMBUJWJUZ RVBOUVN NFDIBOJDT DBMDVMBUJPOT OBUVSBM PSCJUBMT JTPUPQF TIJGUT IZQFSmOF
TUSVDUVSFT USBOTJUJPO QBSBNFUFST -BOEÏ g GBDUPST
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* UIF VOEFSTJHOFE CFJOH UIF DPQZSJHIU PXOFS PG UIF BCTUSBDU PG UIF BCPWF�NFOUJPOFE EJTTFSUBUJPO IFSFCZ HSBOU UP
BMM SFGFSFODF TPVSDFT UIF QFSNJTTJPO UP QVCMJTI BOE EJTTFNJOBUF UIF BCTUSBDU PG UIF BCPWF�NFOUJPOFE EJTTFSUBUJPO�
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" EPDUPSBM UIFTJT BU B VOJWFSTJUZ JO 4XFEFO UBLFT FJUIFS UIF GPSN PG B TJOHMF DPIFTJWF SF�
TFBSDI TUVEZ 	NPOPHSBQI
 PS B TVNNBSZ PG SFTFBSDI QBQFST 	DPNQJMBUJPO UIFTJT
 XIJDI UIF
EPDUPSBM TUVEFOU IBT XSJUUFO BMPOF PS UPHFUIFS XJUI POF PS TFWFSBM PUIFS BVUIPS	T
�

*O UIF MBUUFS DBTF UIF UIFTJT DPOTJTUT PG UXP QBSUT� "O JOUSPEVDUPSZ UFYU QVUT UIF SFTFBSDI XPSL
JOUP DPOUFYU BOE TVNNBSJ[FT UIF NBJO QPJOUT PG UIF QBQFST� ɨFO UIF SFTFBSDI QVCMJDBUJPOT
UIFNTFMWFT BSF SFQSPEVDFE UPHFUIFS XJUI B EFTDSJQUJPO PG UIF JOEJWJEVBM DPOUSJCVUJPOT PG
UIF BVUIPST� ɨF SFTFBSDI QBQFST NBZ FJUIFS IBWF CFFO BMSFBEZ QVCMJTIFE PS BSF NBOVTDSJQUT
BU WBSJPVT TUBHFT 	JO QSFTT TVCNJUUFE PS JO ESBGU
�

$PWFS JMMVTUSBUJPO GSPOU� "UPNFT FU MVNJÒSFT ª (FDLP

'VOEJOH JOGPSNBUJPO� ɨF UIFTJT XPSL XBT mOBODJBMMZ TVQQPSUFE CZ B '3*" HSBOU PG UIF #FMHJBO
'VOE GPS 4DJFOUJmD 3FTFBSDI '�3�4��'/34�

ª 4BDIB 4DIJĊNBOO ����
1BQFS "* ª "NFSJDBO 1IZTJDBM 4PDJFUZ ����
1BQFS "** ª ɨF BVUIPST ����
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1BQFS "7 ª &MTFWJFS #�7� ����
1BQFS #* ª ɨF BVUIPST ����
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1BQFS #*** ª "NFSJDBO 1IZTJDBM 4PDJFUZ ����
1BQFS #*7 ª "NFSJDBO 1IZTJDBM 4PDJFUZ ����
1BQFS $** ª ɨF "NFSJDBO "TUSPOPNJDBM 4PDJFUZ ����

-VOE 6OJWFSTJUZ 'BDVMUZ PG 4DJFODFT %FQBSUNFOU PG .BUIFNBUJDBM 1IZTJDT
6OJWFSTJUÏ MJCSF EF #SVYFMMFT ²DPMF QPMZUFDIOJRVF EF #SVYFMMFT 4QFDUSPTDPQZ 2VBOUVN $IFNJTUSZ
BOE "UNPTQIFSJD 3FNPUF 4FOTJOH 	426"3&4
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WPVT WPVT EÏCBUUJF[ EBOT EFT QSPCMÒNFT TJ FąSPZBCMFNFOU DPNQMJRVÏT
RVF NÐNF MF KFVOF IPNNF DBOEJEF FU PQUJNJTUF

RVF WPVT ÏUJF[ BMPST EVU QBSGPJT
DPNNF TFT DBNBSBEFT E�JOGPSUVOF

NBVEJSF MF KPVS Pá JM BWBJU FV M�JEÏF TBVHSFOVF
EF TF NÐMFS EF QIZTJRVF BUPNJRVF

-F QSJODJQF � +ÏSÙNF 'FSSBSJ <&YUSBJU>





"DLOPXMFEHFNFOUT

ǲJT UIFTJT TUBSUFE JO 4FQUFNCFS ���� BOE FOEFE JO .BZ ���� BOE EVSJOH UIFTF GPVS ZFBST * XBT
MVDLZ FOPVHI UP TIBSF NZ UJNF CFUXFFO #SVTTFMT 	6-#
 BOE -VOE 	-6
� )PXFWFS * TQFOU NPTU
PG MBTU �� NPOUIT JO NZ CFESPPN JO UIF TUSBOHFTU PG UJNFT JO MPDLEPXO CFDBVTF PG $07*%��� *
XBT BMTP WFSZ MVDLZ VOMJLF NBOZ PUIFS 1I% TUVEFOUT UIBU NZ XPSL DPVME CF QFSGPSNFE FOUJSFMZ
SFNPUFMZ XIJDI BMMPXT NF UP mOJTI NZ UIFTJT BT QMBOOFE� ǲBU JT PG DPVSTF OPU UIF POMZ SFBTPO
BOE * TIPVME UIBOL BMM UIF QFPQMF UIBU IBWF DPOUSJCVUFE UP NBLF UIBU IBQQFOFE�

'JSTU * XPVME MJLF UP XBSNMZ UIBOL .JDIFM (PEFGSPJE GPS IJT DPOTUBOU TVQQPSU BOE FODPVSBHF�
NFOUT UISPVHIPVU UIFTF GPVS ZFBST� *U JT IJT DPNNVOJDBUJWF QBTTJPO BOE FOUIVTJBTN GPS SFTFBSDI
JO HFOFSBM BOE BUPNJD QIZTJDT JO QBSUJDVMBS UIBU NPUJWBUFE NF UP TUBSU B UIFTJT� )F CSJOHT UIF
QFSGFDU CBMBODF CFUXFFO UVUPSJOH BOE GSJFOETIJQ BOE TP NBLFT UIF XPSLJOH FOWJSPONFOU PG IJT
1I% TUVEFOUT BOE DP�XPSLFST B SFBM USFBU� * BN BMTP FYUSFNFMZ HSBUFGVM UIBU IF WPMVOUBSJMZ 	PS
NBZCF OPU
 DPOUJOVFE UP TVQFSWJTF NZ XPSL BGUFS IJT SFUJSFNFOU� 'JOBMMZ * DBO OPU UIBOL IJN
FOPVHI GPS BDDFQUJOH UIF BEWFOUVSF PG B EPVCMF EFHSFF JO QBSUOFSTIJQ XJUI -VOE 6OJWFSTJUZ BOE
GPS IJT EFEJDBUFE IFMQ XJUI BMM UIF BENJOJTUSBUJWF QBQFSXPSL OFFEFE UP mOBMMZ SFBDI BO BHSFFNFOU
CFUXFFO UIF UXP VOJWFSTJUJFT�

4FDPOE * XPVME MJLF UP FYQSFTT NZ QSPGPVOE HSBUJUVEF UP 5PNBT #SBHF BOE 1FS +ÚOTTPO� ǲFZ
BMXBZT NBEF NF GFFM XFMDPNF JO 4XFEFO BOE JU XBT B HSFBU QMFBTVSF UP TIBSF NZ UJNF CFUXFFO
-VOE BOE .BMNÚ� ǲJT VOJRVF FYQFSJFODF DPVME OPU IBWF CFFO QPTTJCMF XJUIPVU UIFJS IFMQ� *
BMTP UIBOL UIFN GPS UIF QBTTJPOBUF EJTDVTTJPOT XF IBE BCPVU QIZTJDT BOE BUPNT� .BOZ UIBOLT UP
5PNBT GPS JOWJUJOH NF UP IJT GBNPVT NJETVNNFS QBSUJFT BOE UP 1FS GPS TIPXJOH NF UIF NJMMJPOT�
ZFBST�PME WPMDBOPFT PG 4LÌOF� * BN BMTP HSBUFGVM UP 1FS GPS UBLJOH UIF UJNF UP HVJEF NF JOUP BMM
(3"41 TVCSPVUJOFT�

ǲFO * XPVME MJLF UP UIBOL /BUIBMJF 7BFDL GPS BDDFQUJOH UP UBLF .JDIFM�T QMBDF BGUFS IJT SFUJSF�
NFOU� #FDBVTF PG UIBU TIF SFDFJWFE DPVOUMFTT BENJOJTUSBUJWF FNBJMT SFHBSEJOH UIF QSFQBSBUJPO PG
UIF EPVCMF EFHSFF BHSFFNFOU�

* HSBUFGVMMZ UIBOL +ÚSHFO &LNBO GPS BMM UIF EJTDVTTJPOT XF IBE BCPVU OVDMFBS QIZTJDT BOE OBUVSBM
PSCJUBMT BOE GPS UIF DPOTJEFSBUF JOUFSFTU IF BMXBZT IBE JO NZ XPSL�

* BMTP XJTI UP UIBOL NZ DPMMFBHVFT CPUI JO #FMHJVN BOE JO 4XFEFO� " UIFTJT JT JO NBOZ BTQFDUT
NPSF UIBO B TPMJUBSZ XPSL BOE TP JU IBT CFFO BO FYUSFNF QMFBTVSF UP CF QBSU PG UXP EFQBSUNFOUT�
'JSTU UIF $21�426"3&4 NFNCFST XIP NBEF UIFTF GPVS ZFBST TVDI BO FBTZ SPBE� * XBOU UP
UIBOL "OUPJOF +JNNZ BOE (JMMFT NZ EFTL NBUFT GPS BMM UIF HPPE UJNFT XF IBE UPHFUIFS� 'SPN
UIF MPOH MVODIFT BU /JOKB )PVTF UP UIF FOEMFTT QJOH�QPOH HBNFT JU XBT B SFBM QMFBTVSF UP TQFOE
UIFTF ZFBST XJUI UIFN� * TIPVME BMTP OPU GPSHFU ǲJCBVU "OESFX BOE /JDP XIP XFMDPNFE NF UP
UIF EFQBSUNFOU� ǲF OVNCFS PG GSJEBZ�T BGUFSXPSL EFmOJUFMZ ESPQQFE BGUFS UIFZ MFGU� * BMTP XBOU
UP UIBOL UIF 1I% TUVEFOUT GSPN UIF PUIFS TJEF PG UIF IBMMXBZ )ÏMÒOF /JDP BOE ǲJCBVMU GPS

J



UIF GVO NPNFOUT XF TIBSFE FWFSZEBZ� *U XBT B SFBM QMFBTVSF UP IBWF ZPV XJUI VT� * BMTP XJTI
UP FYQSFTT NZ HSBUJUVEF UP BMM PUIFS NFNCFST PG UIF EFQBSUNFOU FTQFDJBMMZ +VMJF 1JFSSF�'SBOÎPJT
BOE +FBO GPS UIFJS IFMQ BOE TVQQPSU� 'JOBMMZ * UIBOL 3BO BOE ,BJ� *U XBT TVDI B QMFBTVSF UP
GPSN UPHFUIFS B TNBMM BUPNJD QIZTJDT SFTFBSDI HSPVQ EVSJOH UIFJS TUBZT JO #SVTTFMT�

* BN BMTP UIBOLGVM UP NZ 4XFEJTI GSJFOET BOE DPMMFBHVFT JO -VOE BOE .BMNÚ� * XJTI UP UIBOL
"TJNJOB GPS TIPXJOH NF BSPVOE JO -VOE BOE .BMNÚ� *U XBT TP OJDF UP XPSL XJUI IFS PO PVS
AUJO� QSPKFDU 	FWFO UIPVHI JU LFQU VT CVTZ GPS PWFS � ZFBST
 BOE * BMXBZT GFMU WFSZ MVDLZ UIBU XF
XFSF CPUI EPJOH B UIFTJT PO DPNQVUBUJPOBM BUPNJD TUSVDUVSFT BU UIF TBNF UJNF 	BOE EFGFOEJOH
� EBZT BQBSU�
� * BMTP XBOU UP UIBOL .BEFMFJOF GPS IFS LJOEOFTT BOE IFS GSJFOETIJQ� ǲBOLT UP
IFS * TXBN JO UIF #BMUJD TFB TP DPPM � * BN PG DPVSTF OPU GPSHFUUJOH -6.$"4 NFNCFST #FUàM
8FOYJBO #SJBO )FOSJL )BNQVT BOE BMM UIF PUIFST� 'JOBMMZ * XJTI UP BDLOPXMFEHF BMM UIF
QFPQMF BU UIF NBUIFNBUJDBM QIZTJDT EFQBSUNFOU JO -VOE FTQFDJBMMZ ,BUBSJOB XIP IBT IFMQFE NF
DPVOUMFTT UJNFT�

* BMTP XBOU UP UBLF UIF PQQPSUVOJUZ UP UIBOL UIF $PNQ"4 DPNNVOJUZ� *U XBT B QSJWJMFEHF UP CF
B QBSU PG UIJT GBOUBTUJD JOUFSOBUJPOBM DPMMBCPSBUJPO� 0VS BOOVBM NFFUJOHT BSF XJUIPVU B EPVCU
UIF IJHIMJHIU PG UIF ZFBST� * XPVME MJLF UP TQFDJmDBMMZ UIBOL +PO GPS UIF HSFBU FOFSHZ IF BMXBZT
CSJOHT� * BMTP BEESFTT NZ NPTU HSBUFGVM UIBOLT UP $IBSMPUUF (FEJNJOBT +BDFL "MBO *BO BOE
BMM PUIFST GPS UIFJS HVJEBODF BOE UIFJS UIPVHIUGVMOFTT�

ǲFSF BSF BMTP NBOZ QFPQMF PVUTJEF PG UIF XPSME PG QIZTJDT XJUIPVU XIPN * DPVME OPU IBWF EPOF
UIJT� * UIJOL mSTU UP NZ SPPNNBUFT UIBU IBWF TVQQPSUFE NF PO B EBJMZ CBTJT� 'JSTU $MBSB .JMFOB
BOE .BSPVTTJB PG DPVSTF� 8IBU B ZFBS PG GVO BOE MBVHIUFST XF IBWF IBE UPHFUIFS� ǲBOLT ZPV
GPS BMM UIF QSFDJPVT NPNFOUT XF TIBSFE� "OE BMTP UIBOL ZPV GPS 	OPU
 BDDFQUJOH NZ NFTTJOFTT�
ǲFO PG DPVSTF * XBOU UP UIBOL /PÏ +VMJFO .JDIBÑM BOE BMM UIF QFPQMF UIBU IBWF MJWFE A$IF[
(BC� EVSJOH UIF MBTU � ZFBST� *U JT EFmOJUFMZ B DIBMMFOHF UP XSJUF B UIFTJT TUVDL BU IPNF XJUI �
SPPNNBUFT CVU UIFZ NBEF JU TP FBTZ� ǲBOL ZPV GPS UIF NPWJF OJHIUT PO PVS HJBOU TDSFFO UIF
DPVOUMFTT CPBSE HBNF OJHIUT BOE NPSF TJNQMZ GPS BMM UIF EJTDVTTJPOT MBVHIT EJOOFST PS ESJOLT
UIBU XF TIBSF FWFSZ EBZ� * BMTP XPVME MJLF UP UIBOL NZ DIJMEIPPET GSJFOET /PÏ .BOKJU BOE
5PUUJ GPS WJTJUJOH NF JO -VOE 	BMNPTU UXJDF�
� ǲBOL ZPV BMTP GPS UIF OJDF XBMLT XF IBE UIJT MBTU
XJOUFS JU EFmOJUFMZ IFMQFE NF HFU UISPVHI UIF XSJUJOH PG NZ UIFTJT� 'JOBMMZ * XBOU UP UIBOL
"OUPOJO GPS UIF HSFBU JMMVTUSBUJPO IF NBEF GPS UIF DPWFS QBHF JU DPVME OPU IBWF CFFO BOZ CFUUFS�

-BTU CVU OPU MFBTU NZ QBSFOUT XIP BSF BMXBZT UIFSF GPS NF� ǲFZ IBWF BMXBZT TVQQPSUFE NF JO
NZ DIPJDFT BOE FODPVSBHFE NF UP EP XIBU * XBOUFE� * BMTP XBOU UP UIBOL NZ CSPUIFS BOE TJTUFS
4JNPO BOE &MTB GPS UIF OJDFTU UJNF XF IBE XIFO UIFZ WJTJUFE NF JO -VOE� ǲJT mSTU QBSFOUT�GSFF
USJQ UPHFUIFS XBT NPTU EFmOJUFMZ UIF mSTU PG NBOZ� .BOZ UIBOLT UP &MTB GPS TIPPUJOH UIF CBDL
DPWFS QJDUVSF� 'JOBMMZ * XJTI UP UIBOL UIF SFTU PG NZ TNBMM GBNJMZ NZ HSBOEGBUIFS NZ BVOUT BOE
NZ DPVTJOT�
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1PQVMBS TVNNBSZ

ɨF XPSME XF MJWF JO JT GBTDJOBUJOH� &YUSBPSEJOBSZ JT PVS BCJMJUZ UP EFTDSJCF BOE DPNNV�
OJDBUF BCPVU BOZ PCTFSWFE QIFOPNFOPO XJUI B TJOHMF VOJWFSTBM MBOHVBHF� NBUIFNBUJDT�
ɨSPVHIPVU DFOUVSJFT IVNBOJUZ IBT EFWFMPQFE NPEFMT BOE UIFPSJFT UP VOEFSTUBOE BMNPTU
FWFSZUIJOH XF XJUOFTT� 'SPN UIF NJDSPTDPQJD JOmOJUFMZ TNBMM XPSME UP UIF NBDSPTDPQJD
JOmOJUFMZ MBSHF 6OJWFSTF BUPNT BSF TPNF PG UIF NPTU CBTJD DPOTUJUVFOUT XF LOPX� 'PS MPOH
BUPNT XFSF CFMJFWFE UP CF VOCSFBLBCMF TP UIBU CZ DPNCJOJOH BUPNT XF DPVME FYQMBJO UIF
DPOTUJUVUJPO PG BMM NBUUFS� /PXBEBZT UIF FYJTUFODF PG TVCBUPNJD QBSUJDMFT JT FTUBCMJTIFE
SFWFBMJOH UIF DPNQPVOE OBUVSF PG BUPNT� &BDI BUPN JT DPNQPTFE PG B TNBMM OVDMFVT NBEF
PG QSPUPOT BOE OFVUSPOT BOE BO FMFDUSPO DMPVE FYUFOEJOH GBS PVU GSPN UIF OVDMFVT 	UIF
OVDMFVT JT �� ��� TNBMMFS UIBO UIF BUPN
�

8F BSF JOUFSFTUFE JO UIF QSPQFSUJFT PG UIFTF BUPNT BOE JO QBSUJDVMBS XF BJN UP VOEFSTUBOE
BOE EFTDSJCF UIF DPMMFDUJWF CFIBWJPVS PG FMFDUSPOT� 'PS UIBU XF DPNCJOF UXP PG UIF NPTU
XFMM�LOPXO UIFPSJFT PG UIF ��UI DFOUVSZ� RVBOUVN NFDIBOJDT BOE HFOFSBM SFMBUJWJUZ� ɨF
GPSNFS JT JOUSJDBUF XJUI UIF JOmOJUFTJNBM OBUVSF PG FMFDUSPOT BOE BUPNT UIBU SFTVMUT JO B
EVBMJUZ PG DIBSBDUFST oDPSQVTDVMBS BOE XBWF�MJLFo GPS BMM NBUUFS XIJMF UIF MBUUFS EFBMT XJUI
IJHI FOFSHZ QIFOPNFOPO BOE TVQQMBOUFE DMBTTJDBM NFDIBOJDT� /FWFSUIFMFTT UIF EZOBNJ�
DBM TZTUFNT GPSNFE CZ FMFDUSPOT BOE OVDMFJ BSF FYUSFNFMZ EJċDVMU UP BQQSFIFOE BOE MBSHF
DPNQVUFS SFTPVSDFT BSF SFRVJSFE UP QSFEJDU UIFJS QSPQFSUJFT�

"UPNT BOE JPOT BSF JNNFOTF TPVSDFT PG JOGPSNBUJPO UIBOLT UP UIF MJHIU UIFZ QSPEVDF PS
BCTPSC� #FDBVTF PG UIFJS RVBOUVN OBUVSF FMFDUSPOT CPVOE CZ UIF OVDMFVT DBO POMZ UBLF
EJTDSFUF FOFSHZ WBMVFT TP UIBU CZ KVNQJOH GSPN POF FOFSHZ MFWFM UP BOPUIFS UIFZ FNJU PS
BCTPSC MJHIU SFWFBMJOH UIF DPSSFTQPOEJOH BUPNJD TQFDUSB� ɨFTF BUPNJD TQFDUSB BSF WBMV�
BCMF UP BOBMZ[F UIF MJHIU JODPNJOH GSPN F�H� EJTUBOU TUBST SFWFBMJOH UIF QSFTFODF PG DFSUBJO
FMFNFOUT BOE DPOUSJCVUJOH UP FYQMBJO UIF PSJHJOT PG NBUUFS JO UIF 6OJWFSTF� 0O B NVDI
TNBMMFS TDBMF UIFTF USBOTJUJPOT IFMQ UP DIBSBDUFSJ[F UIF BUPNJD OVDMFJ UIFJS TIBQFT UIFJS
TJ[FT FUD�� *O PSEFS UP FYUSBDU UIJT VTFGVM JOGPSNBUJPO UIFPSFUJDBM DBMDVMBUJPOT BSF SFRVJSFE
UP QSFEJDU BDDVSBUFMZ UIF FMFDUSPOJD FOFSHZ MFWFMT USBOTJUJPO FOFSHJFT BOE USBOTJUJPO SBUFT
JODMVEJOH FĊFDUT TVDI BT UIF JOUFSBDUJPO XJUI UIF FMFDUSPNBHOFUJD mFME PG UIF OVDMFVT PS
UIF JOnVFODF PG BEEJOH 	PS TVCUSBDUJOH
 OFVUSPOT JO UIF OVDMFVT 	JTPUPQF EFQFOEFODF
� ɨF
HPBMT PG UIJT UIFTJT BSF UIFSFGPSF UP QFSGPSN BUPNJD TUSVDUVSF DBMDVMBUJPOT GPS B TFU PG TZT�
UFNT PG JOUFSFTU BOE UP DPOUSJCVUF UP UIF EFWFMPQNFOUT PG DPNQVUBUJPOBM NFUIPEPMPHJFT
BOE TUBUF�PG�UIF�BSU BUPNJD DPEFT�

JJJ





$POUFOUT

"DLOPXMFEHFNFOUT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � J
1PQVMBS TVNNBSZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � JJJ
-JTU PG QVCMJDBUJPOT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � JY
'VOEBNFOUBM DPOTUBOUT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � YJJ
-JTU PG BDSPOZNT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � YJJJ

* ɧFPSFUJDBM BOE DPNQVUBUJPOBM CBDLHSPVOET �

� *OUSPEVDUJPO �
��� )JTUPSJD QFSTQFDUJWF � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

����� 'SPN UIF (SFFLT UP UIF BDDFQUBODF PG UIF BUPNJD UIFPSZ � � � � � � �
����� ɨF NPEFSO BUPN � � � � � � � � � � � � � � � � � � � � � � � � � �

��� ɨF QFSJPEJD TZTUFN PG FMFNFOUT � � � � � � � � � � � � � � � � � � � � � � �
��� .PUJWBUJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 2VBOUVN UIFPSZ PG UIF IZESPHFO�MJLF BUPN ��
��� #PIS�T NPEFM � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 4DISÚEJOHFS FRVBUJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0OF�FMFDUSPO %JSBD FRVBUJPO � � � � � � � � � � � � � � � � � � � � � � � � ��

����� ɨF TQJOOJOH FMFDUSPO � � � � � � � � � � � � � � � � � � � � � � � ��
����� 3FMBUJWJUZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 3FMBUJWJTUJD PSCJUBMT BOE RVBOUVN OVNCFST � � � � � � � � � � � � ��
����� 3BEJBM FRVBUJPO � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� %JTDVTTJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� /PO�SFMBUJWJTUJD MJNJU � � � � � � � � � � � � � � � � � � � � � � � ��

� .BOZ�CPEZ TZTUFNT ��
��� .BOZ�CPEZ )BNJMUPOJBO � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $POmHVSBUJPO TUBUF GVODUJPOT � � � � � � � � � � � � � � � � � � � � � � � ��
��� ɨF WBSJBUJPOBM QSJODJQMF BOE UIF %JSBD�)BSUSFF�'PDL NFUIPE � � � � � � � ��
��� .VMUJDPOmHVSBUJPO NFUIPET � � � � � � � � � � � � � � � � � � � � � � � � ��

����� &MFDUSPO DPSSFMBUJPO � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 3FMBUJWJTUJD DPOmHVSBUJPO JOUFSBDUJPO � � � � � � � � � � � � � � � ��

W



����� .VMUJDPOmHVSBUJPO %JSBDo)BSUSFFo'PDL NFUIPET � � � � � � � � � ��
����� "OHVMBS BMHFCSB � � � � � � � � � � � � � � � � � � � � � � � � � � ��

������� 0SUIPHPOBMJUJFT JO POF� BOE UXP�CPEZ PQFSBUPST NBUSJY
FMFNFOUT � � � � � � � � � � � � � � � � � � � � � � � � ��

������� $MFCTDI�(PSEBO DPFċDJFOUT � � � � � � � � � � � � � � ��
������� 3nj�DPFċDJFOUT � � � � � � � � � � � � � � � � � � � � ��
������� *SSFEVDJCMF UFOTPS PQFSBUPST BOE UIF 8JHOFS�&DLBSU UIF�

PSFN � � � � � � � � � � � � � � � � � � � � � � � � � � ��
������� 4FOJPSJUZ BOE RVBTJTQJO � � � � � � � � � � � � � � � � � ��

��� "UPNJD QSPQFSUJFT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� )ZQFSmOF TUSVDUVSFT � � � � � � � � � � � � � � � � � � � � � � � � ��
����� *TPUPQF TIJGUT � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� -BOEÏ g GBDUPST � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� 5SBOTJUJPO SBUFT BOE MJGFUJNFT � � � � � � � � � � � � � � � � � � � ��

��� $PNQVUBUJPOBM BTQFDUT � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� ɨF (ģĒĤġ DPNQVUFS QBDLBHFT � � � � � � � � � � � � � � � � � � ��
����� $PNQVUBUJPOBM TUSBUFHJFT � � � � � � � � � � � � � � � � � � � � � ��

** 1SFTFOUBUJPO PG TDJFOUJmD NBOVTDSJQUT BOE BSUJDMFT ��

� (SPVQ "� 0O UIF PSCJUBM CBTJT ��
��� $PNQMFUF mOJUF CBTFT � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� -BHSBOHF�NFTI NFUIPE PSCJUBM CBTJT � � � � � � � � � � � � � � � � ��
����� #�TQMJOFT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� .$%)' PSCJUBMT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� #SJMMPVJO�T UIFPSFN � � � � � � � � � � � � � � � � � � � � � � � � ��
����� /PO�VOJRVFOFTT PG UIF XBWF GVODUJPO � � � � � � � � � � � � � � � ��
����� ɨF QBJS�DPSSFMBUJPO GVODUJPOT � � � � � � � � � � � � � � � � � � � ��
����� 4NBSU PQUJNJ[BUJPO � � � � � � � � � � � � � � � � � � � � � � � � ��

��� /BUVSBM PSCJUBMT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
����� %FOTJUZ NBUSJY GPSNBMJTN � � � � � � � � � � � � � � � � � � � � � ��
����� "QQMJDBUJPO UP UIF IZQFSmOF TUSVDUVSF PG /B � � � � � � � � � � � ��

������� 0O UIF DSVDJBM SPMF PG UIF TQFDUSPTDPQJD 3s PSCJUBM � � � ��
������� "TTFTTJOH UIF SFMJBCJMJUZ PG /0T y � � � � � � � � � � � ���

��� $PODMVEJOH SFNBSLT � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� (SPVQ #� /VDMFBS QIZTJDT BQQMJDBUJPOT ���
��� )ZQFSmOF TUSVDUVSF PG UJO � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� $PNQVUBUJPOBM TUSBUFHJFT � � � � � � � � � � � � � � � � � � � � � ���
����� 1FSUVSCBUJWF BQQSPBDI � � � � � � � � � � � � � � � � � � � � � � � ���
����� $PSSFMBUJPO CFUXFFO FMFDUSPOJD GBDUPST � � � � � � � � � � � � � � � ���
����� 6ODFSUBJOUJFT � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

WJ



����� /VDMFBS QIZTJDT PVUDPNFT � � � � � � � � � � � � � � � � � � � � � ���
��� *TPUPQF TIJGU PG JSJEJVN � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� .BTT TIJGUT BOE ,JOH QMPUT � � � � � � � � � � � � � � � � � � � � � ���
����� 7BSJBUJPOBM BQQSPBDI � � � � � � � � � � � � � � � � � � � � � � � ���
����� .VMUJSFGFSFODF TJOHMF TVCTUJUVUJPOT BOE SPPU nJQQJOH � � � � � � � ���
����� /VDMFBS QIZTJDT PVUDPNFT � � � � � � � � � � � � � � � � � � � � � ���

��� $PODMVTJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� (SPVQ $� "TUSPQIZTJDT BQQMJDBUJPOT ���
��� 1SPEVDUJPO PG MBSHF EBUB TFUT � � � � � � � � � � � � � � � � � � � � � � � � ���
��� .PUJWBUJPO BOE JOUFSQSFUBUJPO PG UIF SFTVMUT � � � � � � � � � � � � � � � � ���

� (SPVQ %� /FHBUJWF JPOT ���
��� *OUSPEVDUJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� %FUBDINFOU QSPDFTTFT � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
��� ɨF JSJEJVN DBTF� B DPMMBCPSBUJPO XJUI %&4*3&& � � � � � � � � � � � � � ���

����� 4VQQPSUJOH FYQFSJNFOUT XJUI UIFPSFUJDBM QSFEJDUJPOT � � � � � � � ���
����� 0O QIPUPEFUBDINFOU JOUFOTJUJFT � � � � � � � � � � � � � � � � � ���

��� ɨFPSFUJDBM TUVEZ PO IFBWZ OFHBUJWF JPOT � � � � � � � � � � � � � � � � � � ���
��� $PODMVTJPO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� $PODMVTJPOT BOE QFSTQFDUJWFT ���

3FGFSFODFT ���

4DJFOUJmD QVCMJDBUJPOT ���
"VUIPS DPOUSJCVUJPOT � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1BQFS "*� /BUVSBM PSCJUBMT JO NVMUJDPOmHVSBUJPO DBMDVMBUJPOT PG IZQFSmOF TUSVD�

UVSF QBSBNFUFST � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1BQFS "**� $PVMPNC 	7FMPDJUZ
 (BVHF 3FDPNNFOEFE JO .VMUJDPOmHVSBUJPO

$BMDVMBUJPOT PG 5SBOTJUJPO %BUB *OWPMWJOH 3ZECFSH 4FSJFT � � � � � � � � � ���
1BQFS "***� 3FMBUJWJTUJD &MFDUSPO %FOTJUZ 'VODUJPOT BOE /BUVSBM 0SCJUBMT GSPN

(3"41���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
1BQFS "*7� 3FMBUJWJTUJD TFNJFNQJSJDBM�DPSF�QPUFOUJBM DBMDVMBUJPOT JO $B+ #B+

BOE 4S+ JPOT PO -BHSBOHF NFTIFT� � � � � � � � � � � � � � � � � � � � � � ���
1BQFS "7� 10-"-..� " QSPHSBN UP DPNQVUF QPMBSJ[BCJMJUJFT GPS OPNJOBM POF�

FMFDUSPO TZTUFNT VTJOH UIF -BHSBOHF�NFTI NFUIPE� � � � � � � � � � � � � ���
1BQFS #*� /FX TUSVDUVSBM USFOET JO BUPNJD OVDMFJ GSPN MBTFS TQFDUSPTDPQZ PG UJO � ���
1BQFS #**� "C JOJUJP FMFDUSPOJD GBDUPST PG UIF A BOE B IZQFSmOF TUSVDUVSF DPO�

TUBOUT GPS UIF 5s25p6s 1,3P o
1 TUBUFT JO 4O * � � � � � � � � � � � � � � � � � ���

1BQFS #***� *O�HBT�DFMM MBTFS SFTPOBODF JPOJ[BUJPO TQFDUSPTDPQZ PG 196,197,198*S � � ���
1BQFS #*7� &MFDUSPOJD JTPUPQF TIJGU GBDUPST GPS UIF *S 5d76s2 4F9/2 → (PEE, J =

9/2) MJOF BU ������� ON� � � � � � � � � � � � � � � � � � � � � � � � � � ���

WJJ



1BQFS $*� "UPNJD TUSVDUVSF DBMDVMBUJPOT PG -BOEÏ g GBDUPST PG BTUSPQIZTJDBM JO�
UFSFTU XJUI EJSFDU BQQMJDBUJPOT GPS TPMBS DPSPOBM NBHOFUPNFUSZ � � � � � � � ���

1BQFS $**� #FODINBSLJOH "UPNJD %BUB GSPN -BSHF�TDBMF .VMUJDPOmHVSBUJPO
%JSBDo)BSUSFFo'PDL $BMDVMBUJPOT GPS "TUSPQIZTJDT� 4�MJLF *POT GSPN $S
*9 UP $V 9*7 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

1BQFS %*� &YQFSJNFOUBM BOE UIFPSFUJDBM TUVEJFT PG UIF FYDJUFE TUBUFT PG *S− � � � � ���
1BQFS %**� "C JOJUJP .$%)' DBMDVMBUJPOT PG UIF *O BOE 5M FMFDUSPO BċOJUJFT

BOE UIFJS JTPUPQF TIJGUT � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

WJJJ


