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7-*8 7FSZ -POH *OTUSVDUJPO 8PSE JT B $16 BSDIJ UFDUVSBM TUZMF UIBU PffFST MBSHF BNPVOUT PG JSSFHVMBS JOTUSVDUJPOMFWFM QBSBMMFMJTN *-1 CZ PWFSMBQQJOH UIF FYFDVUJPO PG NVMUJQMF NBDIJOFMFWFM PQFSBUJPOT XJUIJO B TJOHMF ЋPX PG DPOUSPM *O B 7-*8 UIF JOTUSVDUJPOMFWFM QBSBMMFMJTN JT WJTJCMF JO UIF NBDIJOFMFWFM QSPHSBN BOE NVTU CF FYQPTFE BOE BSSBOHFE CFGPSF QSPHSBNT SVO UIJT DPNQMFY KPC JT EPOF VTJOH TPQIJTUJDBUFE DPNQJMFS UFDIOPMPHZ XJUI MJUUMF JG BOZ IFMQ GSPN UIF QSPHSBN NFS " DMBTTJD PSHBOJ[BUJPO PG B 7-*8 JOTUSVDUJPO DPO TJTUT PG NBOZ JOEJWJEVBM PQFSBUJPOT CVOEMFE UPHFUIFS JOUP B MPOH JOTUSVDUJPO XPSE XJUI POF TVDI XPSE JTTVFE FBDI QSPDFTTPS DZDMF 7-*8 QSPDFTTPST BSF VTFE FYUFO TJWFMZ JO IJHIQFSGPSNBODF FNCFEEFE BQQMJDBUJPOT BOE IBWF GPVOE TPNF TVDDFTT BT IJHIQFSGPSNBODF TFSWFST



%JTDVTTJPO



7-*8 BSDIJUFDUVSFT PffFS MBSHF BNPVOUT PG JOTUSVDUJPO MFWFM QBSBMMFMJTN CZ BSSBOHJOH B QBSBMMFM FYFDVUJPO QBU UFSO JO BEWBODF PG UIF SVOOJOH PG UIF QSPHSBN The QBSBMMFMJTN JT DBSSJFE PVU BNPOH NVMUJQMF NBDIJOFMFWFM PQFSBUJPOT UZQJDBMMZ 3*4$TUZMF XJUIJO B TJOHMF ЋPX PG DPOUSPM *O B 7-*8 B TJOHMF QSPHSBN DPVOUFS JT VTFE UP EFUFSNJOF UIF JOTUSVDUJPO TUSFBN BOE JOTUSVDUJPOT FBDI PG XIJDI NJHIU JUTFMG JODMVEF NVMUJQMF PQFSBUJPOT



BSF GFUDIFE BOE EJTQBUDIFE POF BU B UJNF XJUI OP SFBS SBOHFNFOUT PG UIFJS PSEFS EPOF JO UIF IBSEXBSF The FYFDVUJPO BSSBOHFNFOU JT PSDIFTUSBUFE JO BEWBODF PG UIF SVOOJOH PG UIF QSPHSBN The IBSEXBSF TJNQMZ GFUDIFT EFDPEFT BOE JTTVFT UIF XJEF JOTUSVDUJPOT JO BO JOPSEFS



GBTIJPO QSFTFSWJOH UIF PSEFS UIBU UIF DPNQJMFS IBE QSFWJPVTMZ FTUBCMJTIFE 6OMJLF WFDUPS BSDIJUFDUVSFT XIJDI SFRVJSF DPEF XJUI B SFHVMBS GPSN PG QBSBMMFMJTN XIFSF UIF TBNF PQFSB UJPO JT BQQMJFE UP QBSBMMFM EBUB 7-*8 QBSBMMFMJTN EPFT OPU SFMZ VQPO TVDI SFHVMBS QBUUFSOT CFJOH JEFOUified BOE QSFTFOUFE UP TQFDJBM FYFDVUJPO VOJUT The JEFOtificaUJPO BOE UIFO DIPSFPHSBQIZ PG iJSSFHVMBSw QBSBMMFMJTN DBO CF FYUSFNFMZ DPNQMFY BOE TJODF 7-*8T NVTU MPPL MJLF PSEJOBSZ QSPDFTTPST UP UIF VTFS TPQIJTUJDBUFE DPNQJMFS UFDIOPMPHZ JT SFRVJSFE GPS B 7-*8 UP CF effecUJWF This effecU JT TP TUSPOH UIBU 7-*8 BSDIJUFDUVSFT BSF Pften DPEFTJHOFE XJUI B NBUDIJOH DPNQJMFS UFDIOPMPHZ The iWFSZ MPOHw JOTUSVDUJPOT BSF XIBU JOTQJSFE UIF OBNF 7-*8 XIJDI QSPWJEFT B HPPE NOFNPOJD EFWJDF GPS UIF LFZ BSDIJUFDUVSBM DIBSBDUFSJTUJDT There JT IPX FWFS OP SFRVJSFNFOU UIBU B 7-*8 BDUVBMMZ IBWF iMPOH JOTUSVDUJPOTw 3BUIFS UIF LFZ EefininH DIBSBDUFSJTUJD JT UIBU UIF TJOHMFTUSFBN *-1 JT FYQPTFE JO UIF QSPHSBN BOE UIVT QMBOOFE JO BEWBODF SBUIFS UIBO PSHBOJ[FE POUIFЋZ XIJMF UIF QSPHSBN SVOT 0QFSBUJPOT NJHIU JOTUFBE CF TUBUJDBMMZ TDIFEVMFE UP CF JTTVFE SBQJEfirF XIJMF TFWFSBM QSFWJPVT PQFSBUJPOT BSF TUJMM JO ЋJHIU 4VDI BO BSDIJUFDUVSF TUZMF TPNFUJNFT DBMMFE TVQFSQJQFMJOJOH IBT UIF TBNF LFZ DIBSBDUFSJTUJDT BT POF XJUI BDUVBM MPOH JOTUSVDUJPOT EifferJOH POMZ JO JNQMFNFOUBUJPO EFUBJMT BOE DBO CF DPOTJEFSFE BT B GPSN PG 7-*8 XIFSF TUBUJ DBMMZ TDIFEVMFE QBSBMMFM JOTUSVDUJPOT PWFSMBQ PWFS UJNF 7-*8T BSF PftFO KVYUBQPTFE XJUI 4VQFSTDBMBS BSDIJ UFDUVSFT TJODF CPUI IBWF UIF HPBM PG SFBSSBOHJOH UIF JOTUSVDUJPO TUSFBN UP FffFDU B TQFFEVQ WJB UIF QBSBMMFM FYFDVUJPO PG TJNQMF PQFSBUJPOT PO NVMUJQMF GVODUJPOBM VOJUT The UXP EFTJHO TUZMFT EJffer GVOEBNFOUBMMZ JO XIFO BOE CZ XIBU NFDIBOJTN UIF SFBSSBOHFNFOU JT EPOF XIFUIFS CFGPSFIBOE BU DPNQJMF UJNF 7-*8



PS WJB TQFDJBMJ[FE IBSEXBSF PQFSBUJOH FBDI DZDMF XIJMF UIF QSPHSBN SVOT 4VQFSTDBMBS  3FBM JNQMFNFOUBUJPOT IBWF JOUFSQSFUFE UIF i7FSZw JO 7-*8 JO SBUIFS EifferFOU XBZT EFQFOEJOH PO UIF
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UBSHFU EPNBJO UIF BWBJMBCMF DJSDVJU BOE DPNQJMFS UFDI OPMPHZ 'PS FYBNQMF JO IJHI QFSGPSNBODF DPNQVUJOH UIF .VMUJЋPX 5SBDF BSDIJUFDUVSF B ŴżŻŷoŴżżų NJOJ TVQFSDPNQVUFS DPVME JTTVF VQ UP ŵŻ PQFSBUJPOT QFS DZDMF *O UIF FNCFEEFE TQBDF UIF WBTU NBKPSJUZ PG 7-*8 BSDIJUFDUVSFT UP EBUF JTTVF CFUXFFO ŷ BOE Ż PQFSBUJPOT QFS DZDMF 5XP UFDIOJRVFT UIBU DPNCJOF BSDIJUFDUVSBM TVQQPSU XJUI DPNQJMFS USBOTGPSNBUJPOT TQFDVMBUJWF FYFDVUJPO BOE QSFEJDBUFE FYFDVUJPO PffFS DPNQMFNFOUBSZ NFUI PET UP JODSFBTF JOTUSVDUJPOMFWFM QBSBMMFMJTN JO *-1 QSP DFTTPST *O TQFDVMBUJWF FYFDVUJPO UIF DPNQJMFS NPWFT PQFSBUJPOT BCPWF DPOEJUJPOBM CSBODIFT UIBU EPNJOBUF UIF PSJHJOBM MPDBUJPO PG UIF PQFSBUJPO #FDBVTF UIF CSBODI JT DPOEJUJPOBM UIJT DPEF NPUJPO JT B HBNCMF JG UIF DPNQJMFS HVFTTFT SJHIU UIF QSPHSBN SVOT GBTUFS JG OPU UIF QSPHSBN XJMM IBWF XBTUFE FYFDVUJPO SFTPVSDFT $BSF NVTU CF UBLFO UP TVQQSFTT TJEF FffecUT FH NFNPSZ TUPSFT PS FYDFQUJPOT UIBU XPVME DIBOHF UIF TFNBOUJDT PG UIF QSPHSBN JG UIF TQFDVMBUFE PQFSBUJPO JT JODPSSFDUMZ FYFDVUFE *O QSFEJDBUFE FYFDVUJPO UIF JOTUSVDUJPOTFU BSDIJUFDUVSF PG UIF NBDIJOF TVQQPSUT BEEJUJPOBM JOQVU SFHJTUFST UP PQFSBUJPOT UIBU DPOEJUJPO BMMZ FOBCMF PS EJTBCMF WJ[ QSFEJDBUF UIF PQFSBUJPO $PNQJMFS PQUJNJ[BUJPOT DBO UIFO DIPPTF UP QSFEJDBUF PQFSBUJPOT GSPN EJffFSFOU DPOUSPM QBUIT BOE GVTF UIPTF QBUIT JOUP B TJOHMF ЋPX PG DPOUSPM 1SFEJDBUJPO DBO SFEVDF CSBODISFMBUFE QJQFMJOF QFOBMUJFT BOE FOBCMF GVS UIFS TDBMBS PQUJNJ[BUJPOT CVU JU DPNFT BU UIF DPTU PG B NPSF DPNQMJDBUFE JNQMFNFOUBUJPO BOE QPUFOUJBMMZ JODSFBTFE JOTUSVDUJPO GFUDI CBOEXJEUI XIFO UIF PQFS BUJPOT GSPN BMM GVTFE QBUIT NVTU CF GFUDIFE ThesF UXP UFDIOJRVFT BSF DPWFSFE CZ PUIFS BSUJDMFT JO UIJT FODZDMP QFEJB BOE XJMM OPU CF EJTDVTTFE JO NPSF EFUBJM JO UIJT BSUJDMF



7-*8 *NQMFNFOUBUJPO " DMBTTJD 7-*8 JNQMFNFOUBUJPO NJHIU IBWF JOTUSVD UJPO FODPEJOHT UIBU MPPL MJLF UIF GPMMPXJOH GSPN UIF .VMUJЋPX 5SBDF źŶųų ŴżŻźoŴżżų 'JH Ŵ  This JTTVFT TFWFO PQFSBUJPOT QFS DMPDL DZDMF POF CSBODI UXP JOUFHFS PQFSBUJPOT UXP NFNPSZ PQFSBUJPOT FJUIFS PG XIJDI DBO PQUJPOBMMZ CF BO JOUFHFS PQFSB UJPO JOTUFBE



BOE UXP ЋPBUJOH PQFSBUJPOT " NBDIJOF MFWFM QSPHSBN JT B TFRVFODF PG TVDI JOTUSVDUJPOT BT TIPXO CFMPX XJUI POF JOTUSVDUJPO JTTVFE QFS DMPDL DZDMF VOMFTT UIF $16 TUBMMT 'JH ŵ  $MBTTJD 7-*8 FYFDVUJPO VOJU IBSEXBSF VTVBMMZ DPO TJTUT PG TFWFSBM FYFDVUJPO GVODUJPOBM VOJUT TFWFSBM SFHJT UFS CBOLT BOE QBUIT UP NFNPSZ BSSBOHFE JO B DSPTTCBS GPS VOSFTUSJDUFE BDDFTT UP BMM JO BOZ DZDMF BT TIPXO CFMPX *NQMFNFOUBUJPO SFBMJUJFT XJMM Pften NBLF TVDI SJDI DPOOFDUJPO OPU TDBMBCMF CFZPOE B DFSUBJO OVNCFS PG GVMMZ DPOOFDUFE VOJUT CFDBVTF PG UIF OPOMJOFBS SFMB UJPOTIJQ CFUXFFO UIF OVNCFS PG FYFDVUJPO VOJUT BOE UIF BSFB BOE DPNQMFYJUZ PG UIF SFHJTUFS fiMF BOE UIF CZQBTT GPSXBSEJOH MPHJD 4PNFUJNFT GVODUJPOBM VOJUT DBO CF BSSBOHFE UP POMZ CF DPOOFDUFE UP B TVCTFU PG UIF SFH JTUFS CBOLT o GPS FYBNQMF UXP JEFOUJDBM JOUFHFS "-6T NJHIU FBDI BEESFTT B EJfferFOU SFHJTUFS CBOL *O UIJT DBTF UIF QBSUJUJPOFESFHJTUFS BSDIJUFDUVSF JT SFGFSSFE UP BT B DMVTUFSFE 7-*8 o TVDDFTTGVMMZ EFBMJOH XJUI DMVTUFSFE SFHJTUFS CBOLT JT B DPNQJMFS SFTFBSDI UPQJD PG JUT PXO The UXP fiHVSFT CFMPX TIPX UIF CMPDL EJBHSBNT PG VODMVTUFSFE BOE DMVTUFSFE 7-*8 BSDIJUFDUVSF 'JH Ŷ 



#FOFmUT PG 7-*8 The 7-*8 EFTJHO TUZMF FYJTUT UP QSPWJEF effecUJWF IJHI QFSGPSNBODF XJUI MJUUMF JG BOZ QSPHSBNNFS JOUFSWFO UJPO BOE XJUIPVU HSFBU IBSEXBSF DPTU " 7-*8 VTVBMMZ SFRVJSFT MFTT IBSEXBSF UIBO PUIFS *-1 BQQSPBDIFT TVDI BT TVQFSTDBMBS PS EBUBЋPX UP IJHI QFSGPSNBODF TJODF UIF DIPSFPHSBQIZ PG QBSBMMFMJTN JT EPOF JO BEWBODF BOE



256-bit Instruction Word PC



VLIW Processors. Fig. 



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode
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Instruction 01



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 02



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 03



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 04



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 05



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 06



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 07



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 08



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 09



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 10



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode



Instruction 11



branch opcode



int/mem opcode



int/mem opcode



integer opcode



integer opcode



floating opcode



floating opcode
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VLIW Processors. Fig.  " NBDIJOFMFWFM QSPHSBN XJUI POF JOTUSVDUJPO JTTVFE QFS DMPDL DZDMF VOMFTT UIF $16 TUBMMT



UIFSF JT OP OFFE GPS IBSEXBSF UP SFBSSBOHF UIF JOTUSVD UJPO FYFDVUJPO TFRVFODF BU SVO UJNF The BCTFODF PG SFBSSBOHFNFOU IBSEXBSF SVOOJOH FWFSZ DZDMF IBT CSPBE JNQMJDBUJPOT GPS QFSGPSNBODF DPTU BOE QPXFS " GBTUFS DMPDL JT QPTTJCMF TJODF UIFSF JT MFTT UP EP FBDI DZDMF  ● TherF JT MFTT IBSEXBSF UIVT B MPXFS TJMJDPO DPTU ● -FTT QPXFS JT VTFE ● 'BS NPSF *-1 JT QSBDUJDBM TJODF UIF BEEJUJPOBM IBSE XBSF OFFEFE UP SFBSSBOHF DPNQVUBUJPOT UFOET UP HSPX FYQPOFOUJBMMZ XJUI UIF BNPVOU PG *-1 BWBJMBCMF ●



" SFTVMU PG UIJT JT UIBU *-1 JO UIF SBOHF PG ŷoŻ PQFSBUJPOT JTTVFE QFS DZDMF JT DPNNPO JO 7-*8T The .VMUJЋPX



5SBDF ŵŻŶųų PffFSFE ŵŻ PQFSBUJPOT JTTVFE QFS DZDMF BOE GPS TPNF IFBWJMZ DPNQVUBUJPOBM DPEF XBT BCMF UP TVTUBJO B MBSHF GSBDUJPO PG DPNQMFUF VUJMJ[BUJPO ThesF BEWBOUBHFT FYJTU QSJNBSJMZ JO DPNQBSJTPO UP TVQFSTDBMBS BSDIJUFDUVSFT UIF DMPTFTU FRVJWBMFOU GPSN PG QBSBMMFMJTN 8IFO DPNQBSFE UP PUIFS GPSNT PG QBSBM MFMJTN CPUI 7-*8 BOE TVQFSTDBMBS BSDIJUFDUVSFT IBWF UIF BEWBOUBHF UIBU UIF DPNQVUJOH QBSBEJHN EPFT OPU DIBOHF UIBU JT QBSBMMFM QSPDFTTFT BOE SFHVMBS TUSVDUVSFT EP OPU IBWF UP CF JEFOUJfiFE JO UIF DPEF 5P UIF QSPHSBN NFS CPUI BSF NVDI MJLF iOPSNBMw TDBMBS QSPDFTTPST



0CKFDU$PEF $PNQBUJCJMJUZ The HSFBUFTU TIPSUDPNJOH JO 7-*8T VTF BT iPSEJOBSZw DPNQVUFST MJFT JO JUT EefiOJOH DIBSBDUFSJTUJD 0ME QSP HSBNT XJMM OPU SVO DPSSFDUMZ PO OFX NBDIJOFT XIFSF



Č



č
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BYPASS LOGIC



Register File



Load-Store Unit



ALU ALU ALU ALU ALU ALU ALU ALU 0 1 2 3 4 5 6 7 ALU 4



Register File



Register File



ALU 7



Load-Store and Intercluster Copy



BYPASS LOGIC



Cluster 0



ALU 6



BYPASS LOGIC



Cluster 1



ALU 5



Unit



ALU 0



ALU 1



ALU 2



ALU 3



VLIW Processors. Fig.  #MPDL EJBHSBNT PG VODMVTUFSFE BOE DMVTUFSFE 7-*8 BSDIJUFDUVSF



FJUIFS UIF TFU PG IBSEXBSF SFTPVSDFT PS UIF OVNCFS PG DZDMFT UP QFSGPSN BO PQFSBUJPO JF JUT MBUFODZ IBT DIBOHFE The FYBDU DPNQVUBUJPO UP CF DBSSJFE PVU BOE UIF NBDIJOF PO XIJDI UP FYFDVUF JU JT WJTJCMF JO B 7-*8 CJOBSZ QSPHSBN Thus, B OFX JNQMFNFOUBUJPO PG B 7-*8 BSDIJUFDUVSF JT OPU MJLFMZ UP CF PCKFDUDPEF DPN QBUJCMF XJUI BO PME POF XIJDI SFQSFTFOUT B NBKPS ЋBX JO 7-*8T VTF BT B HFOFSBMQVSQPTF DPNQVUFS 0OF DPO TFRVFODF PG UIJT TIPSUDPNJOH JT UIBU 7-*8T IBWF GPVOE



GBS HSFBUFS TVDDFTT JO UIF FNCFEEFE DPNQVUJOH XPSME XIFSF PCKFDUDPEF DPNQBUJCJMJUZ JT GBS MFTT PG B GBDUPS UIBO PO HFOFSBM QVSQPTF DPNQVUFST TVDI BT EFTLUPQT PS TFSWFST *G BO BSDIJUFDUVSF JT OPU DIBOHFE ESBNBUJDBMMZ UIFSF BSF TFWFSBM UFDIOJRVFT UIBU DBO IFMQ TPMWF UIJT QSPCMFN JOEJWJEVBMMZ PS JO DPNCJOBUJPO ●



*G UIF OFX BSDIJUFDUVSF JT JO TPNF TFOTF B TVQFSTFU PG UIF PME POF UIFO UIF TZTUFN DBO CF EFTJHOFE UP



7-*8 1SPDFTTPST



BMMPX UIF PME QSPHSBNT UP SVO PO B MJNJUFE QPSUJPO PG UIF IBSEXBSF DPSSFTQPOEJOH UP UIF PME BSDIJUFD UVSF &WFOUVBMMZ UIF DPEF NBZ CF SFDPNQJMFE UP HFU HSFBUFS QFSGPSNBODF PO UIF OFX BSDIJUFDUVSF ThiT VQXBSE DPNQBUJCJMJUZ XBT VTFE CZ .VMUJЋPX XIFSF UIF TZTUFN UIBU JTTVFE Ŵŷ PQFSBUJPOT BU B UJNF DPVME SVO DPEF DPNQJMFE GPS UIF TZTUFN UIBU JTTVFE ź *U JT BMTP VTFE JO B EiffFSFOU NBOOFS JO UIF *OUFM *"Źŷ ● *G UIF JODPNQBUJCJMJUZ SFTVMUT MBSHFMZ GSPN DIBOHFE MBUFODJFT UIFO QSPHSBNT DBO DBSSZ JOGPSNBUJPO BCPVU UIFJS BTTVNQUJPOT BOE NPEF TXJUDIFT CVJMU JOUP UIF $16 DBO FOGPSDF UIF DPSSFDU UJNJOHT EFMBZ JOH BOZ JOTUSVDUJPO JTTVF XIFO B DPNQPOFOU PQFSB UJPO DBOOPU CF HVBSBOUFFE UP IBWF finished  ● The TZTUFN DBO TUBUJDBMMZ DIBOHF PME QSPHSBNT JOUP OFX POFT UIBU GPMMPX UIF OFX BSDIJUFDUVSBM BTTVNQ UJPOT BU UIF UJNF UIF QSPHSBN JT MPBEFE ● The TZTUFN DBO EZOBNJDBMMZ DIBOHF PME QSPHSBNT JOUP OFX POFT UIBU GPMMPX UIF OFX BSDIJUFDUVSBM BTTVNQUJPOT XIJMF UIF QSPHSBN JT SVOOJOH This POMZ NBLFT TFOTF JG UIF USBOTMBUJPOT DBO CF DBDIFE BOE SFVTFE SFQFBUFEMZ 'PS FYBNQMF UIF YŻŹ DPNQBUJCMF 5SBOTNFUB QSPDFTTPST ŵųųųoŵųųŸ VTFE B TJNJMBS EZOBNJD CJOBSZ USBOTMBUJPO UFDIOPMPHZ UP HFOFSBUF 7-*8 JOTUSVDUJPOT GSPN B TUSFBN PG YŻŹ JOTUSVDUJPOT PO UIF ЋZ



0UIFS 1FSDFJWFE %JTBEWBOUBHFT PG 7-*8 %ZOBNJD DPEF CFIBWJPS 0ftFO DPNQJMFST DBOOPU QSFEJDU UIF CFIBWJPS PG B QSP HSBN NPTU JNQPSUBOUMZ JO CSBODI EJSFDUJPO BOE JO NFNPSZ MBUFODZ " 7-*8 IBWJOH IBE JUT FYFDVUJPO MBJE PVU JO BEWBODF DBOU BEKVTU UP UIFTF EZOBNJD DIBOHFT 5P BNFMJPSBUF UIF QSPCMFN PG VOQSFEJDUBCMF CSBODI EJSFDUJPOT B DPNQJMFS VTFT TUBUJD CSBODI QSFEJD UJPO UP BTTVNF UIBU UIF NPSF MJLFMZ CSBODI XJMM CF UBLFO BOE JOTFSUT DPEF UP DPSSFDU UIF QSPHSBN CFIBWJPS XIFO UIJT JT XSPOH The EFWFMPQNFOU PG UIFTF UFDIOJRVFT 5SBDF 4DIFEVMJOH XBT UIF fiSTU



HSFBUMZ JODSFBTFE UIF QPUFOUJBM GPS *-1 JO PSEJOBSZ QSPHSBNT 4IPSU IBSEUPQSFEJDU CSBODIFT DBO BMTP CF FMJNJOBUFE UISPVHI WBSJPVT GPSNT PG QSFEJDBUJPO BMTP LOPXO BT DPOEJUJPOBM PS HVBSEFE FYFDVUJPO  ● 5P BNFMJPSBUF UIF QSPCMFN PG VOQSFEJDUBCMF NFN PSZ MBUFODZ 7-*8T PftFO JODMVEF EFDPVQMFE SFHJTUFS GFUDI NFDIBOJTNT BOE PUIFS EZOBNJD GFBUVSFT ●
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The EFTJHOFST PG 7-*8 BSDIJUFDUVSFT IBWF CFFO DBSF GVM UP SFHBSE UIF 7-*8 EFTJHO TUZMF OPU BT B EPHNB CVU SBUIFS BT B EFTJHO QSJODJQMF UP HVJEF EFDJTJPOT CVU OPU NBOEBUF UIFN 8IFO EZOBNJD GFBUVSFT IBWF CFFO EFTJSBCMF EFTJHOFST IBWF GFMU GSFF UP VTF UIFN 'PS FYBN QMF UIF VTF PG SFHJTUFS TDPSFCPBSEJOH SFEVDFT DPEF TJ[F CZ SFNPWJOH UIF OFFE GPS OPPQ PQFSBUJPOT %ZOBNJD CSBODI QSFEJDUJPO SFEVDFT UIF NJTQSFEJDUJPO QFOBMUZ CZ QSFGFUDIJOH JOTUSVDUJPOT BNPOH UIF NPTU MJLFMZ QBUI 4UBMMPOVTF NFNPSZ UFDIOJRVFT IFMQ BNFMJPSBUF UIF -Ŵ DBDIF NJTT QFOBMUZ XIFO UIF DPNQJMFS DBO TDIFEVMF UIF DPOTVNFS PG B NFNPSZ PQFSBUJPO MBUFS UIBO UIF TIPSUFTU MBUFODZ XJUIPVU JNQBDUJOH QFSGPSNBODF



$PEF 4J[F " 7-*8 DBO PffFS B HSFBU EFBM PG QBSBMMFMJTN CVU NPTU TFDUJPOT PG DPEF XJMM POMZ VTF B QPSUJPO PG XIBU JT PffFSFE $PEF PVUTJEF UIF EFOTF JOOFS MPPQT XJMM PftFO VTF POMZ B WFSZ TNBMM QBSU PG XIBU JT PffFSFE 8IJMF QFS GPSNBODF JNQSPWFNFOUT JO TVDI TFDUJPOT PG DPEF BSF WFSZ WBMVBCMF BOE 7-*8T UFOE UP EP DPNQBSBUJWFMZ XFMM UIFSF NPTU JOTUSVDUJPOT TUJMM DPOUBJO POMZ B GFX PQFSBUJPOT UP CF DBSSJFE PVU ThaU MFBWFT NBOZ fieldT PG UIF MPOH JOTUSVDUJPO XPSE CMBOL PS fiMMFE XJUI OPPQT -eft VOUSFBUFE UIJT XPVME DBVTF QSPHSBNT UP PDDVQZ BO VOEFTJSBCMZ MBSHF BNPVOU PG NFNPSZ &WFSZ NPEFSO 7-*8 GSPN UIF ŴżŻųT GPSXBSE IBT EFBMU XJUI UIJT QSPCMFN JO TPNF XBZ 4PQIJTUJDBUFE DPEF DPNQSFTTJPO UFDIOJRVFT IBWF CFFO EFWFMPQFE UIBU CSJOH B 7-*8T DPEF TJ[F EPXO UP UIF TJ[F PG VODPNQSFTTFE 3*4$ QSPHSBNT $PNQSFTTJPO BQQFBST BU FWFSZ MFWFM PG UIF JOTUSVDUJPO NFNPSZ IJFSBSDIZ UIPVHI UZQJDBMMZ UIF HSFBUFTU EFHSFF PG EFDPNQSFTTJPO JT EPOF BT UIF JOTUSVDUJPO DBDIF JT filled. $PNQJMFS TPQIJTUJDBUJPO BOE DPNQJMF UJNF The KPC PG BSSBOHJOH B 7-*8T QBSBMMFMJTN XIJDI GBMMT UP UIF DPNQJMFS JT difficVMU UP FOHJOFFS BOE UJNF DPOTVNJOH UP SVO 8IJMF UIJT JT USVF JU JT B GBMMBDZ UP UIJOL PG UIFTF effecUT BT BO VOEFTJSBCMF RVBMJUZ PG UIF 7-*8 EFTJHO TUZMF FTQFDJBMMZ XIFO UIBU JT DPNQBSFE UP TVQFSTDBMBST The BDUVBM TDIFEVMJOH QIBTF PG B 7-*8 DPNQJMFS XIJMF DPNQMFY JT GBJSMZ XFMM VOEFSTUPPE BOE OFFE OPU UBLF B MPU PG DPNQJMF UJNF The IBSE QBSU PG UIF DPNQJMJOH QSPDFTT JT EPJOH UIF DPEF SFBSSBOHFNFOUT UP FYQPTF UIF QBSBMMFMJTN JO



Ď
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UIF fiSTU QMBDF JODMVEJOH UIF CSBODI QSFEJDUJPO NFO UJPOFE BCPWF "MM PG UIJT JT B GVODUJPO PG UIF BWBJMBCMF JOTUSVDUJPOMFWFM QBSBMMFMJTN OPU PG UIF TUZMF PG BSDIJ UFDUVSF UIBU FYQMPJUT JU The SFBTPO 7-*8 BSDIJUFDUVSFT SFRVJSF iIFSPJD DPNQJMFSTw JT UIBU UIFZ PffFS TP NVDI *-1 *G JU XFSF QSBDUJDBM UP CVJME B TVQFSTDBMBS BSDIJUFD UVSF XJUI UIBU NVDI *-1 JU XPVME SFRVJSF BO FRVJWBMFOUMZ IFSPJD DPNQJMFS



iEJTNJTTJCMF MPBETw BOE iEFMBZFE FYDFQUJPOTw



*NQPSUBOU 7-*8 4ZTUFNT 4UBSUVQ DPNQVUFS DPNQBOJFT JO UIF ĊĒđĉT The fiSTU DPNNFSDJBM 7-*8 TZTUFNT XFSF TNBMM TVQFS DPNQVUFST The 5SBDF źŵųų BOE JUT TVDDFTTPST JOUSPEVDFE JO ŴżŻź CZ UIF TUBSUVQ .VMUJЋPX $PNQVUFS ● The CZESBŸ JOUSPEVDFE JO ŴżŻź CZ UIF TUBSUVQ $ZESPNF ●



"CPVU Ŵŵų .VMUJЋPX 5SBDFT XFSF TPME NPTU JOUP NFDIBOJDBM DIFNJDBM BOE FMFDUSPOJD TJNVMBUJPO FOWJ SPONFOUT %FTQJUF .VMUJЋPXT JOJUJBM TVDDFTT OFJUIFS DPNQBOZ TVSWJWFE CFZPOE Ŵżżų



'JSTU 7-*8 .JDSPQSPDFTTPS After ż ZFBST PG EFTJHO UIF 1IJMJQT -JGF* MBUFS SFOBNFE UIF 5SJ.FEJB XBT JOUSPEVDFE JO ŴżżŹ BOE XBT UIF firTU DPNNFSDJBMMZ TVDDFTTGVM 7-*8 .JDSPQSPDFTTPS &WFO UVBMMZ UIF EJWJTJPO PG 1IJMJQT UIBU QSPEVDFE UIF 5SJ.F EJB CFDBNF UIF QSJWBUF DPNQBOZ /91 4FNJDPOEVDUPST XIJDI TUJMM EFTJHOT BOE CVJMET 7-*8 NJDSPQSPDFTTPST UIF MBUFTU CFJOH UIF 1/9ŴųųŸ VTFE JO EJHJUBM 57T BOE PUIFS EJHJUBM BVEJP BOE WJEFP QSPEVDUT BT XFMM BT JO DFMMVMBS IBOETFUT BOE PUIFS BQQMJDBUJPOT



0UIFS NPEFSO 7-*8 NJDSPQSPDFTTPST 5PEBZT NPTU JNQPSUBOU 7-*8 NJDSPQSPDFTTPST BOE UIFJS NBJO VTFT JODMVEF The 45.JDSPFMFDUSPOJDT 45ŵŶŴ VTFE FYUFOTJWFMZ JO EJHJUBM WJEFP BOE QSJOUJOH



● The 5FYBT *OTUSVNFOUT $ŹY GBNJMZ VTFE FYUFOTJWFMZ JO DFMMVMBS CBTFTUBUJPOT BOE TNBSUQIPOFT BOE JO IPNF FOUFSUBJONFOU



● The 'VKJUTV '37 VTFE JO EJHJUBM DBNFSBT



●



"MUIPVHI DPNQBOJFT EP OPU HFOFSBMMZ SFMFBTF WPMVNFT GPS JOEJWJEVBM QBSUT 45 IBT SFQPSUFE UIBU PWFS źų NJM MJPO 45ŵŶŴ DPSFT XFSF TIJQQFE CZ "QSJM ŵųųż BOE 5FYBT *OTUSVNFOUT SFQPSU UIBU PWFS Żų PG BMM DFMMVMBS CBTF TUB UJPOT DPOUBJO 7-*8 QSPDFTTPST 7-*8 QSPDFTTPST IBWF CFFO VTFE TVDDFTTGVMMZ JO QSPEVDUT TVDI BT IFBSJOH BJET HSBQIJDT CPBSET BOE OFUXPSL DPNNVOJDBUJPOT EFWJDFT TherF BSF BMTP OVNFSPVT i'BCMFTTw *OUFMMFDUVBM 1SPQFSUZ#BTFE 7-*8 %FTJHOT DPNNFSDJBMMZ BWBJMBCMF GSPN $&7" 4JMJDPO )JWF 5FOTJMJDB BOE PUIFST ThesF QSPDFTTPST BSF HFOFSBMMZ GPVOE BT UIF IJHIQFSGPSNBODF DPSF PS DPSFT JO B MBSHFS TZTUFNPOBDIJQ



7-*8 JO QSPDFTTPST GPS HFOFSBM VTF %VSJOH UIF EFDBEF PG UIF ŴżżųT UXP QSPNJOFOU effoSUT XFSF NBEF UP VTF 7-*8 JO EFTLUPQT OPUFCPPLT BOE TFSWFST 5SBOTNFUB VTFE B 7-*8 QSPDFTTPS BT UIF VOEFSMZJOH FOHJOF UP SVO BO FNVMBUPS PG UIF *OUFM YŻŹ )PXFWFS *OUFM BOE ".%T TUSFOHUI JO UIF NBSLFUQMBDF BOE UIF DPNQMFYJUZ PG TFUUJOH VQ B IJHIWPMVNF NBOV GBDUVSJOH PQFSBUJPO XBT UPP NVDI GPS UIF FYDFMMFOU DPTUQFSGPSNBODF DIBSBDUFSJTUJDT PG UIJT QSPEVDU UP PWFSDPNF ● *OUFMT *UBOJVN QSPDFTTPS GBNJMZ CPSSPXT NBOZ DIBS BDUFSJTUJDT GSPN 7-*8T XIJMF BEEJOH NBOZ OFX DPNQMFY GFBUVSFT PG JUT PXO *OUFM SFGFST UP UIF EFTJHO TUZMF PG UIBU GBNJMZ BT i&1*$w FYQMJDJUMZ QBSBMMFM JOTUSVDUJPO DPNQVUJOH  The *UBOJVN CPSSPXT NBOZ EFTJHO BSUJGBDUT GSPN UIF $ZESBŸ BOE GPVOEFST PG CPUI $ZESPNF BOE .VMUJЋPX XFSF JOWPMWFE JO UIF JOJUJBM EFTJHO BU )1 -BCT 8IJMF UIF *UBOJVN JT UIF GPVSUI NPTU QPQVMBS TFSWFS BSDIJUFDUVSF UPEBZ JU IBT OPU NFU JOEVTUSZ QSPKFDUJPOT GPS JUT WPMVNF BT JUT MBDL PG DPNQBUJCJMJUZ BOE JUT ineffecUJWF FBSMZ JNQMFNFOUBUJPOT IBWF HSFBUMZ MJNJUFE JUT HSPXUI ●
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7-*8 XBT .PUJWBUFE CZ $PNQJMFS 5FDIOJRVFT The 5SBDF 4DIFEVMJOH DPNQJMFS BMHPSJUIN XBT QVU GPS XBSE CZ +PTFQI 'JTIFS  BU UIF $PVSBOU *OTUJUVUF PG /FX :PSL 6OJWFSTJUZ JO Ŵżźż 5SBDF TDIFEVMJOH XBT EFTJHOFE UP TPMWF UIF iIPSJ[POUBM NJDSPDPEF DPN QBDUJPO QSPCMFNw CZ FMJNJOBUJOH UIF SFTUSJDUJPO UIBU PWFSMBQQJOH PQFSBUJPOT NVTU PSJHJOBUF GSPN UIF TBNF CBTJD CMPDL PG TUSBJHIUMJOF DPEF /P QSBDUJDBM BMHPSJUIN UP EP TP IBE CFFO QVU GPSXBSE CFGPSF UIBU The CBTJD JEFB JO USBDF TDIFEVMJOH IBT UXP TUFQT 'JSTU TFMFDU DPEF PSJH JOBUJOH JO B MBSHF SFHJPO UZQJDBMMZ NBOZ CBTJD CMPDLT  4FDPOE DPNQBDU PQFSBUJPOT GSPN UIF FOUJSF SFHJPO BT JG JU XFSF POF CJH CBTJD CMPDL XIJDI PftFO DPOUBJOT B MPU PG *-1



QPTTJCMZ BEEJOH FYUSB PQFSBUJPOT UP NBJOUBJO UIF TFNBOUJDT PG UIF QSPHSBN EFTQJUF UIF WJPMFODF EPOF UP UIF ЋPX PG DPOUSPM (JWFO UIBU 5SBDF 4DIFEVMJOH NBEF GBS NPSF *-1 BWBJMBCMF 'JTIFS QSFEJDUFE UIBU HFOFSBMQVSQPTF TZT UFNT MJLF UPEBZT 7-*8T NBEF TFOTF DPJOJOH UIF UFSN *OTUSVDUJPOMFWFM 1BSBMMFMJTN GPS UIF LJOE PG QBSBMMFM QSP DFTTJOH  8IJMF BU :BMF 6OJWFSTJUZ 'JTIFS UIFO EFfineE BOE OBNFE UIF 7-*8 EFTJHO TUZMF JO ŴżŻŴ QVCMJTIJOH IJT UIPVHIUT JO ŴżŻŶ  #Z +BOVBSZ PG ŴżŻź .VMUJЋPX $PNQVUFS B DPNQBOZ TUBSUFE CZ 'JTIFS BOE NFNCFST PG IJT :BMF 6OJWFSTJUZ HSPVQ EFMJWFSFE IJHIQFSGPSNBODF DPNNFSDJBM 7-*8T UP DVTUPNFST %VSJOH UIBU TBNF QFSJPE TPftXBSF QJQFMJOJOH CFHBO UP NBUVSF 4PftXBSF QJQFMJOJOH JT B DPNQJMFS UFDIOJRVF PSJHJOBMMZ JU XBT TPNFUJNFT EPOF CZ IBOE UP TQFFE VQ JOOFS MPPQT *U EPFT UIJT CZ SFBSSBOHJOH UIF MPPQ TP UIBU PQFSBUJPOT GSPN NVMUJQMF JUFSBUJPOT BSF DPNQVUFE XJUIJO UIF TBNF SFWJTFE JOOFS MPPQ $PEF JT QMBDFE CFGPSF QSPMPHVF BOE Bfter FQJMPHVF UIF OFX MPPQ UP QSFTFSWF UIF QSPHSBN TFNBOUJDT CZ TUBSUJOH UIF fiSTU JUFSBUJPO T BOE DPNQMFUJOH UIF MBTU POF T  4PftwaSF QJQFMJOJOH XBT EPOF CZ IBOE PO FBSMZ DPN QVUFST DPOUBJOJOH TPNF *-1 BOE XBT DBSSJFE PVU WJB TJNQMF QBUUFSO NBUDIJOH CZ UIF 'PSUSBO DPNQJMFS GPS UIF $%$ŹŹųų BT FBSMZ BT UIF ŴżŹųT #Z UIF FBSMZ ŴżŻųT UIF 'MPBUJOH 1PJOU 4ZTUFNT 'PSUSBO DPNQJMFS DPVME TPftwBSF QJQFMJOF B MPPQ DPOTJTUJOH PG B TJOHMF CBTJD CMPDL  *O ŴżŻŴ #PC 3BV  EFTDSJCFE B NPSF TDJFOtific WFSTJPO PG TPftwaSF QJQFMJOJOH VTJOH UIF UFSN i.PEVMP 4DIFEVM JOHw )JT XPSL IFMQT MFBE UP BO FBSMZ JOUFSFTU JO 7-*8T
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BOE 3BV XFOU PO UP TUBSU $ZESPNF XIJDI BMPOH XJUI .VMUJЋPX QJPOFFSFE 7-*8T ThesF SFTFBSDIFST BMM GBWPSFE iSPUBUJOH SFHJTUFST w BT GPVOE JO UIF '14 TZTUFNT 3PUBUJOH SFHJTUFST DIBOHF UIFJS BEESFTTFT UP NBUDI UIF DPEF JUFSBUJPOT JO NPE VMP TDIFEVMFE MPPQ TheTF IBWF CFFO TIPXO UP OPU CF OFDFTTBSZ BOE XIFUIFS UIFZ BSF CFneficial JT TUJMM DPO USPWFSTJBM TheZ BSF GPVOE JO UIF *UBOJVN BOE JO B NPSF SFTUSJDUFE GPSN JO UIF 5* $ŹY



1SFDVSTPST PG 7-*8T %VSJOH UIF ŴżŹųT BOE ŴżźųT UISFF EJffFSFOU BSDIJUFDUVSBM USFOET MFE UIF XBZ UPXBSE 7-*8T Ŵ )JHIQFSGPSNBODF HFOFSBMQVSQPTF TDJFOUJfic DPNQVU FST ThesF XFSF UIF TVQFSDPNQVUFST PG UIFJS EBZ The CFTU FYBNQMFT BSF UIF $%$ŹŹųų BOE UIF *#. ŶŹųżŴ XIJDI XBT QSFDFEFE CZ UIF *#. SFTFBSDI QSPDFTTPS 4USFUDI TheZ EFSJWFE *-1 CZ QFSGPSN JOH TFWFSBM BSJUINFUJD PQFSBUJPOT TJNVMUBOFPVTMZ JO B NBOOFS BSSBOHFE CZ UIF IBSEXBSF MJLF UPEBZT TVQFSTDBMBST  "MUIPVHI UIF IBSEXBSF DPVME JEFO UJGZ JOEFQFOEFOU PQFSBUJPOT BOE TDIFEVMF UIFJS JTTVBODF QSBDUJUJPOFST RVJDLMZ SFBMJ[FE UIBU B DPN QJMFS DPVME QMBDF PQFSBUJPOT DMPTF FOPVHI UP FBDI PUIFS JO UIF NBDIJOFMFWFM QSPHSBN UIBU UIF IBSE XBSF XJUI JUT MJNJUFE WJTJCJMJUZ DPVME PWFSMBQ UIFN NPSF effecUJWFMZ #FDBVTF UIFTF TZTUFNT UZQJDBMMZ PWFSMBQQFE POMZ ŵ PS Ŷ PQFSBUJPOT UIF DPNQJMFST SFBSSBOHFNFOU POMZ OFFEFE UP TQBO TIPSU TFDUJPOT PG TUSBJHIUMJOF DPEF JO UIF TPVSDF QSPHSBN ThesF TZTUFNT XFSF HFOFSBMQVSQPTF *-1 $16T 1SJNJUJWF ToftXBSF QJQFMJOJOH BOE CBTJD CMPDL JOTUSVD UJPO TDIFEVMJOH CPUI PSJHJOBUFE JO UIJT FOWJSPO NFOU 3FTFBSDIFST XPSLJOH PO UIFTF TZTUFNT DPO WJODFE CZ ЋBXFE FYQFSJNFOUT UIBU BWBJMBCMF *-1 XBT MJNJUFE UP B GBDUPS PG ŵ PS Ŷ UJNFT TQFFEVQ OFWFS QVTIFE UIF TVQFSTDBMBS BTQFDUT PG UIFJS UFDIOPMPHZ GBSUIFS ŵ "UUBDIFE TJHOBM QSPDFTTPST PS iBSSBZ QSPDFTTPSTw *O UIF ŴżźųT BOE QFSIBQT FBSMJFS FOHJOFFST BOE TDJ FOUJTUT CVJMU IBSEXBSF UIBU SFTFNCMFE 7-*8 DBMMFE BUUBDIFE TJHOBM QSPDFTTPST PS iBSSBZ QSPDFTTPSTw The NPTU GBNPVT PG UIFTF XFSF UIF 'MPBUJOH 1PJOU 4ZTUFNT "1ŴŵųC JOUSPEVDFE JO ŴżźŸ BOE '14ŴŹŷ JOUSPEVDFE JO ŴżŻų



UIPVHI UIFSF XFSF NBOZ PUI FST PffFSFE CZ /VNFSJY .FSDVSZ $%$ BOE 5FYBT



Đ



đ
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*OTUSVNFOUT BNPOH PUIFST "MUIPVHI UIFZ FWPLF UPEBZT 7-*8T UIFZ XFSF UZQJDBMMZ CVJMU UP DPN QVUF B QBSUJDVMBS JOOFS MPPQ WFSZ effecUJWFMZ BOE XFSF UIVT WFSZ JEJPTZODSBUJD BOE UIFJS QBSBMMFMJTN XBT BMNPTU BMXBZT TQFDJfieE CZ IBOE SBUIFS UIBO WJB DPNQJMJOH $JSDVJUT BSF TUJMM CVJMU JO UIJT TUZMF BOE BSF DBMMFE %41T %JHJUBM 4JHOBM 1SPDFTTPST  Ŷ )PSJ[POUBM NJDSPDPEF .JDSPDPEF JT BO 3*4$MJLF MFWFM PG DPEF TPNFUJNFT GPVOE IBSE XJSFE JO B $16 UP FNVMBUF UIF USVF NPSF DPNQMFY NBDIJOFMFWFM BSDIJUFDUVSF 4JODF UIF FNVMBUPS JT B TJOHMF QSP HSBN SVOOJOH BMM UIF UJNF JU XBT TUSBJHIUGPSXBSE UP CVJME iIPSJ[POUBM NJDSPDPEF w JO XIJDI TFWFSBM PG UIF QJFDFT PG IBSEXBSF SVO JO QBSBMMFM This BHBJO SFTFNCMFT UIF IBSEXBSF TUSVDUVSF PG 7-*8 *O UIF MBUUFS UXP EPNBJOT DPNQJMJOH XBT SFHBSEFE BT EFTJSBCMF CVU POMZ BT BO BftFSUIPVHIU *U XBT OFWFS WFSZ effecUJWF CVU SFTFBSDI JOUP DPNQJMJOH JO UIPTF EPNBJOT MFE UP UIF DPNQJMFS CSFBLUISPVHIT UIBU FOBCMFE 7-*8



3FMBUFE &OUSJFT ⊲$ZESBŸ



⊲%FQFOEFODF "OBMZTJT ⊲*-1 $PNQJMFST



⊲*OTUSVDUJPOMFWFM QBSBMMFMJTN



⊲.PEVMP 4DIFEVMJOH4PftXBSF QJQFMJOJOH



⊲.VMUJЋPX $PNQVUFS ⊲1SFEJDBUJPO



⊲4QFDVMBUJPO



⊲5SBDF 4DIFEVMJOH



#JCMJPHSBQIZ Ŵ 'JTIFS +" Ŵżźż The PQUJNJ[BUJPO PG IPSJ[POUBM NJDSPDPEF XJUIJO BOE CFZPOE CBTJD CMPDLT BO BQQMJDBUJPO PG QSPDFTTPS TDIFEVMJOH XJUI SFTPVSDFT 1I% EJTTFSUBUJPO 5FDIOJDBM 3FQPSU $00ŶųźźoŴŹŴ $PVSBOU .BUIFNBUJDT BOE $PNQVUJOH -BCPSB UPSZ /FX :PSL 6OJWFSTJUZ /FX :PSL ŵ 'JTIFS +" ŴżŻŴ 5SBDF TDIFEVMJOH B UFDIOJRVF GPS HMPCBM NJDSPDPEF DPNQBDUJPO *&&& 5 $PNQVU Ŷų ź ŷźŻoŷżų Ŷ 'JTIFS +" ŴżŻŶ 7FSZ MPOH JOTUSVDUJPO XPSE BSDIJUFDUVSFT BOE UIF &-*ŸŴŵ *O 1SPDFFEJOHT PG UIF ŴųUI BOOVBM JOUFSOBUJPOBM TZNQP TJVN PO DPNQVUFS BSDIJUFDUVSF 4UPDLIPMN 4XFEFO ŴŶoŴź +VOF ŴżŻŶ QQ ŴŷųoŴŸų ŷ $IBSMFTXPSUI " ŴżŻŴ "O BQQSPBDI UP TDJFOUific BSSBZ QSPDFTT JOH UIF BSDIJUFDUVSBM EFTJHO PG UIF "1ŴŵųC'14ŴŹŷ GBNJMZ *&&& $PNQVU Ŵŷ Ŷ ŴŻoŵź Ÿ 5PV[FBV 3' ŴżŻŷ " '0353"/ DPNQJMFS GPS UIF '14ŴŹŷ TDJFO UJfiD DPNQVUFS *O 1SPDFFEJOHT PG "$. 4*(1-"/ Żŷ TZNQPTJVN PO DPNQJMFS DPOTUSVDUJPO .POUSFBM QQ ŷŻoŸź Ź 3BV #3 (MBFTFS $% ŴżŻ 4PNF TDIFEVMJOH UFDIOJRVFT BOE BO FBTJMZ TDIFEVMBCMF IPSJ[POUBM BSDIJUFDUVSF GPS IJHI QFSGPSNBODF TDJFOUific DPNQVUJOH *O 1SPDFFEJOHT PG UIF ŴŷUI BOOVBM NJDSPQSP HSBNNJOH XPSLTIPQ *&&& 1SFTT 1JTDBUBXBZ QQ ŴŻŶoŴżź ź 'JTIFS +" 'BSBCPTDIJ 1 :PVOH $ ŵųųŸ &NCFEEFE DPNQVUJOH o B 7-*8 BQQSPBDI UP BSDIJUFDUVSF DPNQJMFS BOE UPPMT .PSHBO ,BVGNBOO 4BO 'SBODJTDP
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