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&YFDVUJWF�4VNNBSZ

5IF�WBMVF�PG�HSBQIJDBM�NPEFMJOH�XJUIJO�UIF�BOBMZTJT�BOE�EFTJHO�BDUJWJUJFT�PG�
PCKFDU�PSJFOUFE�EFWFMPQNFOU�JT�QSFEJDBUFE�PO�UIF�BTTVNQUJPO�UIBU�UIF�SFTVMUJOH�
NPEFMT�DBO�CF�NBQQFE�DPSSFDUMZ�PQUJNBMMZ�BOE�FGGJDJFOUMZ�JOUP�FYFDVUBCMF�	OPS�
NBMMZ�UFYUVBM
�DPEF��*O�QSBDUJDF�IPXFWFS�CFDBVTF�PG�UIF�MBSHF�QPUFOUJBM�NJT�
NBUDI�JO�BCTUSBDUJPO�MFWFMT�UIF�NBQQJOH�PG�HSBQIJDBM�NPEFMT�JOUP�DPEF�JT�PGUFO�
POF�PG�UIF�XFBLFTU�BOE�NPTU�FSSPS�QSPOF�MJOLT�JO�UIF�DIBJO�PG�EFWFMPQNFOU�
TUFQT��5IJT�QBQFS�EFTDSJCFT�B�QSBDUJDBM�BQQSPBDI�GPS�BEESFTTJOH�UIJT�QSPCMFN�
CBTFE�VQPO�UIF�EFGJOJUJPO�PG�B�SFTUSJDUFE�FYUFOTJPO�PG�UIF�6.-�LOPXO�BT�UIF�
/PSNBM�0CKFDU�'PSN�	/0'
��5IF�CBTJD�QVSQPTF�PG�UIF�/0'�JT�UP�QSPWJEF�B�TFU�PG�
6.-�NPEFMJOH�DPODFQUT�XIJDI�BSF��TFNBOUJDBMMZ�DMPTF��UP�UIPTF�GPVOE�JO�
PCKFDU�PSJFOUFE�QSPHSBNNJOH�MBOHVBHFT��)JHIMZ�BCTUSBDU�6.-�NPEFMT�DBO�UIFO�
CF�NBQQFE�JOUP�DPSSFTQPOEJOH�FYFDVUBCMF�DPEF�CZ�NFBOT�PG�B�TFSJFT�PG�TFNBOUJ�
DBMMZ�TNBMM�SFGJOFNFOU�	JOUSB�6.-
�BOE�USBOTMBUJPO�	FYUSB�6.-
�USBOTMBUJPO�TUFQT�
SBUIFS�UIBO�JO�POF�MBSHF�	PGUFO�BE�IPD
�TUFQ��5IJT�OPU�POMZ�JODSFBTFT�UIF�DIBODFT�
PG�B�DPSSFDU�BOE�PQUJNBM�NBQQJOH�CVU�BMTP�TJHOJGJDBOUMZ�JNQSPWFT�UIF�USBDFBCJMJUZ�
PG�6.-�DPOTUSVDUT�UP�BOE�GSPN�DPEF�DPOTUSVDUT�XJUI�BMM�UIF�BTTPDJBUFE�BEWBO�
UBHFT�GPS�NBJOUFOBODF�BOE�SFVTF�
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5IF�TVDDFTT�PG�UIF�6OJGJFE�.PEFMMJOH�-BOHVBHF�SFGMFDUT�B�HSPXJOH�DPOTFOTVT�JO�
UIF�XJEFS�TPGUXBSF�JOEVTUSZ�UIBU�mNPEFMJOH�JT�B�HPPE�UIJOH�n�)PXFWFS�NPEFMT�
DSFBUFE�JO�UIF�FBSMJFS�QIBTFT�PG�EFWFMPQNFOU�	F�H��BOBMZTJT�BOE�EFTJHO
�BSF�PG�MJU�
UMF�WBMVF�VOMFTT�UIFZ�DBO�CF�SFBEJMZ�NBQQFE�JOUP�DPSSFDU�BOE�FGGJDJFOU�FYFDVUBCMF�
GPSNT�XIJDI�JO�UPEBZlT�UFDIOPMPHZ�NFBOT�DPEF�JO�IJHI�MFWFM�PCKFDU�PSJFOUFE�
QSPHSBNNJOH�MBOHVBHFT��"OZ�QSPCMFNT�JO�UIF�USBOTGPSNBUJPO�QBUI�GSPN�NPEFMT�
UP�DPEF�OPU�POMZ�IBWF�B�OFHBUJWF�JNQBDU�PO�UIF�RVBMJUZ�PG�UIF�EFMJWFSFE�TPGUXBSF�
TZTUFN�CVU�BMTP�IJOEFS�JUT�GVUVSF�NBJOUFOBODF�BOE�PS�SFVTF��'VSUIFSNPSF�UIFZ�
SFJOGPSDF�UIF�XJEFMZ�IFME�TVTQJDJPO�UIBU�NPEFMJOH�JT�mKVTU�QBQFSXPSLn�XJUIPVU�
BOZ�TFSJPVT�DPOOFDUJPO�UP�UIF�mSFBMn�CVTJOFTT�PG�DPEF�HFOFSBUJPO��

*SPOJDBMMZ�UIF�WFSZ�SJDIOFTT�BOE�HFOFSBMJUZ�PG�UIF�6.-�JT�TPNFUIJOH�PG�BO�mBDIJM�
MFT�IFFMn�JO�UIJT�SFHBSE��5IJT�JT�CFDBVTF�QPXFS�XJUIPVU�DPOUSPM�JT�EBOHFSPVT��
%FWFMPQFST�BUUFNQUJOH�UP�VTF�UIF�6.-�IBWF�TVDI�B�XJEF�TFMFDUJPO�PG�NPEFMMJOH�
DPODFQUT�BU�UIFJS�EJTQPTBM�SBOHJOH�GSPN�MPX�MFWFM�JNQMFNFOUBUJPO�PSJFOUFE�DPO�
DFQUT�UP�WFSZ�IJHI�MFWFM�BCTUSBDU�DPODFQUT�UIBU�UIFZ�DBO�FBTJMZ�MPTF�UIFJS�XBZ�BOE�
FOE�VQ�GBDJOH�B�EBVOUJOH�HBQ�UP�TQBO�JO�PSEFS�UP�USBOTMBUF�UIFJS�NPEFMT�JOUP�
DPEF��/PU�TVSQSJTJOHMZ�UIF�XJEFS�UIF�TFNBOUJD�HBQ�UP�CF�CSJEHFE�UIF�HSFBUFS�UIF�
DIBODF�PG�NBQQJOHT�XIJDI�BSF�JOBEFRVBUF�PS�JODPSSFDU�

*U�JT�OPU�UIF�6.-�QFS�TF�XIJDI�JT�SFBMMZ�SFTQPOTJCMF�GPS�BEESFTTJOH�UIJT�QSPCMFN�
CVU�SBUIFS�UIF�NFUIPET�XIJDI�BSF�JOUFOEFE�UP�TVQQPSU�JU��)PXFWFS�GFX�JG�BOZ�PG�
UIF�DVSSFOU�6.-�PSJFOUFE�NFUIPET�QBZ�NVDI�BUUFOUJPO�UP�UIJT�JTTVF��5IF�CPPLT�
XIJDI�EFGJOF�UIF�MFBEJOH�NFUIPET�BU�CFTU�JODMVEF�B�DIBQUFS�EJTDVTTJOH�mJNQMF�
NFOUBUJPO�JTTVFTn�VTVBMMZ�JO�B�HFOFSBM�BOE�BE�IPD�XBZ��4JNJMBSMZ�CPPLT�PO�DPN�
QVUFS�MBOHVBHFT�SBSFMZ�TQFOE�NPSF�UIBO�B�DIBQUFS�EJTDVTTJOH�IPX�GFBUVSFT�PG�
UIF�MBOHVBHF�SFMBUF�UP�NPEFMJOH�DPODFQUT�TVDI�BT�UIPTF�JO�UIF�6.-��"T�B�SFTVMU�
UIF�NBQQJOH�PG�HSBQIJDBM�NPEFMT�JOUP�DPEF�JT�POF�PG�UIF�NPTU�OFHMFDUFE�MJOLT�JO�
NPEFSO�TPGUXBSF�EFWFMPQNFOU�QSPDFTTFT�

1FSIBQT�POF�SFBTPO�GPS�UIJT�JT�UIF�XJEFMZ�IFME�WJFX�UIBU�DBTF�UPPMT�IBWF�BMSFBEZ�
TPMWFE�UIJT�QSPCMFN��8JEFMZ�BEWFSUJTFE�DBQBCJMJUJFT�TVDI�BT�mSPVOE�USJQ�FOHJOFFS�
JOHn�HJWF�UIF�JNQSFTTJPO�UIBU�BU�UIF�QSFTT�PG�B�CVUUPO�B�DBTF�UPPM�DBO�USBOTMBUF�B�
SJDI�6.-�NPEFM�JOUP�B�DPNQMFUF�PQUJNBM�FYFDVUBCMF�QSPHSBN��)PXFWFS�
BMUIPVHI�UIF�DPEF�DSFBUJPO�DBQBCJMJUJFT�PG�NPEFSO�DBTF�UPPMT�DBO�CF�IFMQGVM�
XIFO�VTFE�BQQSPQSJBUFMZ�OP�UPPM�JT�ZFU�DBQBCMF�PG�IBOEMJOH�BMM�UIF�OVBODFT�BOE�
USBEF�PGGT�JOWPMWFE�JO�DSFBUJOH�BO�PQUJNBM�BOE�FGGJDJFOU�JNQMFNFOUBUJPO�PG�6.-�
NPEFMT��5IF�mPOF�TJ[F�GJUT�BMMn�NBQQJOH�TDIFNFT�GPVOE�JO�NPTU�DBTF�UPPM�JOFWJ�
UBCMZ�FOE�VQ�CFJOH�JODPNQMFUF�PS�TVCPQUJNBM�GPS�NPTU�TJUVBUJPOT�
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.FUBNPEFMMJOH�BQQSPBDIFT�TVDI�BT�k%FTJHO�CZ�5SBOTMBUJPOl�<�>�PS�NFUBNPEFMMJOH�
UPPMT�TVDI�BT�1MBUJOVN�5FDIOPMPHZlT�k1BSBEJHN�1MVTl�SFQSFTFOU�B�TUFQ�GPSXBSE�
PWFS�TJNQMF�DBTF�UPPMT�TJODF�UIFZ�FOBCMF�UIF�NBQQJOH�TDIFNF�GPS�FBDI�NFUB�
NPEFM�DPODFQU�UP�CF�EFGJOFE�JOEFQFOEFOUMZ�CZ�UIF�VTFS��)PXFWFS�UIJT�UFDIOPM�
PHZ�TUJMM�BTTVNFT�UIBU�UIF�VTFS�mLOPXTn�XIBU�NBQQJOH�TDIFNF�UP�VTF��8JUIPVU�
BO�VOEFSMZJOH�UIFPSZ�PS�NFUIPEPMPHZ�GPS�NBQQJOH�6.-�NPEFMT�JOUP�DPEF�B�
VTFS�DBO�KVTU�BT�FBTJMZ�EFGJOF�BO�JOBQQSPQSJBUF�NBQQJOH�JO�TVDI�B�UPPM�BT�UIFZ�DBO�
BQQMZ�UIF�NBQQJOH�CZ�IBOE��

5IFTF�QSPCMFNT�BMM�QPJOU�UP�UIF�OFFE�GPS�B�XFMM�EFGJOFE�BOE�GMFYJCMF�NFUIPEPM�
PHZ�GPS�TVQQPSUJOH�UIF�USBOTMBUJPO�PG�6.-�NPEFMT�JOUP�FYFDVUBCMF�DPEF�JO�B�XBZ�
UIBU�UBLFT�JOUP�BDDPVOU�QSFWBJMJOH�OPO�GVODUJPOBM�SFRVJSFNFOUT��5IJT�QBQFS�
EFTDSJCFT�BO�BUUFNQU�UP�QSPWJEF�TVDI�NFUIPEPMPHJDBM�TVQQPSU��"GUFS�GJSTU�PVUMJO�
JOH�UIF�QSJODJQMFT�VOEFSMJOH�UIF�BQQSPBDI�JO�TFDUJPO���UIF�CVML�PG�UIF�QBQFS�JO�
TFDUJPO���EFTDSJCFT�UIF�/PSNBM�0CKFDU�'PSN�B�SFTUSJDUFE�FYUFOTJPO�PG�UIF�6.-�
XIJDI�BJNT�UP�FODBQTVMBUF�BOE�FOIBODF�UIF�JNQMFNFOUBUJPO�PSJFOUFE�FMFNFOUT�
PG�UIF�OPUBUJPO��5IJT�JT�GPMMPXFE�JO�TFDUJPO���CZ�B�EFTDSJQUJPO�PG�BO�BDDPNQBOZ�
JOH�NFUIPEPMPHZ�UP�TVQQPSU�UIF�GMFYJCMF�BOE�PQUJNBM�JNQMFNFOUBUJPO�PG�/0'�
FMFNFOUT�CBTFE�PO�B�NPEJGJFE�GPSN�PG�EFTJHO�QBUUFSO�
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� 3FGJOFNFOU�WFSTVT�5SBOTMBUJPO

5IFSF�BSF�B�MBSHF�OVNCFS�PG�EJGGFSFOU�PCKFDU�PSJFOUFE�NFUIPET�UP�DIPPTF�GSPN�
XIFO�DPOTJEFSJOH�UIF�VTF�PG�UIF�6.-�JO�B�TPGUXBSF�EFWFMPQNFOU�QSPKFDU�XJUI�
BO�FRVBMMZ�MBSHF�OVNCFS�PG�EJGGFSFOU�QSPDFTTFT�BOE�NPEFMMJOH�BQQSPBDIFT��
%FTQJUF�UIFJS�QSJNB�GBDJF�EJGGFSFODFT�IPXFWFS�UIFZ�BMM�TIBSF�UIF�TBNF�VOEFSMZ�
JOH�BTTVNQUJPO�UIBU�IJHI�MFWFM�mBOBMZTJTn�NPEFMT�XJMM�CF�EFWFMPQFE�EVSJOH�UIF�
FBSMZ�QIBTFT�PG�EFWFMPQNFOU�BOE�MPXFS�MFWFM�FYFDVUBCMF�DPEF�	J�F��UIF�JNQMF�
NFOUBUJPO
�XJMM�SFTVMU�GSPN�UIF�MBUFS�QIBTFT��5IF�UFSNT�mFBSMJFSn�BOE�mMBUFSn�NBZ�
OP�MPOHFS�BQQMZ�JO�B�TUSJDU�XBUFSGBMM�TFOTF�EVF�UP�UIF�QSFWBMFODF�PG�JODSFNFOUBM�
QSPDFTTFT�CVU�UIF�CBTJD�JEFB�PG�QSPHSFTT�EFQFOEJOH�PO�BCTUSBDU�NPEFMT�CFJOH�
USBOTGPSNFE�UP�DPODSFUF�DPEF�JT�NPSF�PS�MFTT�VOJWFSTBM�

5XP�CBTJD�USBOTGPSNBUJPOT�UBLF�QMBDF�JO�UVSOJOH�IJHI�MFWFM�BCTUSBDU�NPEFMT�JOUP�
DPODSFUF�FYFDVUBCMF�DPEF���SFGJOFNFOU�BOE�USBOTMBUJPO��3FGJOFNFOU�JT�B�SFMBUJPO�
CFUXFFO�UXP�EFTDSJQUJPOT�PG�UIF�TBNF�UIJOH�XJUI�POF�UIF�BCTUSBDUJPO�DPOUBJO�
JOH�MFTT�JOGPSNBUJPO�UIBO�UIF�PUIFS�UIF�SFBMJ[BUJPO��*O�UIF�DPOUFYU�PG�TPGUXBSF�
EFWFMPQNFOU�SFGJOFNFOU�DBO�CF�WJFXFE�BT�B�SFMBUJPO�CFUXFFO�UXP�EFTDSJQUJPOT�
PG�B�TPGUXBSF�FOUJUZ�UIF�BCTUSBDUJPO�PS�IJHI�MFWFM�EFTDSJQUJPO�BOE�UIF�SFBMJ[BUJPO�
PS�MPX�MFWFM�EFTDSJQUJPO�DMPTFS�UP�JNQMFNFOUBUJPO��5SBOTMBUJPO�JO�DPOUSBTU�JT�UIF�
EFTDSJQUJPO�PG�B�HJWFO�QIFOPNFOPO�JO�UXP�EJGGFSFOU�XBZT�CVU�BU�UIF�TBNF�MFWFM�
PG�BCTUSBDUJPO��"�DMBTTJD�FYBNQMF�GSPN�FWFSZ�EBZ�MJGF�JT�UIF�USBOTMBUJPO�PG�B�QJFDF�
PG�UFYU�GSPN�POF�OBUVSBM�MBOHVBHF�	TBZ�&OHMJTI
�UP�BOPUIFS�	TBZ�(FSNBO
��*G�EPOF�
DPSSFDUMZ�UIF�JOGPSNBUJPO�DPOUFOU�	J�F��UIF�NFBOJOH
�PG�CPUI�WFSTJPOT�TIPVME�CF�
JEFOUJDBM��*O�UIF�DPOUFYU�PG�TPGUXBSF�EFWFMPQNFOU�USBOTMBUJPO�SFTVMUT�JO�UIF�
EFTDSJQUJPO�PG�B�HJWFO�TPGUXBSF�FOUJUZ�JO�UXP�EJGGFSFOU�XBZT�	F�H��HSBQIJDBM�BOE�
UFYUVBM
�CVU�XJUI�UIF�TBNF�JOGPSNBUJPO�DPOUFOU�

��� 4FQBSBUJPO�PG�$PODFSOT

"MUIPVHI�GSPN�B�DPODFQUVBM�QPJOU�PG�WJFX�UIFTF�UXP�JEFBT�BSF�DMFBSMZ�EJTUJODU�
UIFZ�BSF�SBSFMZ�EJTUJOHVJTIFE�JO�QSBDUJDBM�TPGUXBSF�EFWFMPQNFOU�NFUIPET��0O�UIF�
DPOUSBSZ�NPTU�NFUIPET�CVOEMF�UIFN�UPHFUIFS�JOUP�B�TFSJFT�PG�mTIPQQJOH�MJTUn�
TUZMF�JNQMFNFOUBUJPO�HVJEFMJOFT�XIJDI�BUUFNQU�UP�EFTDSJCF�BO�mJNQMFNFOUB�
UJPOn�GPS�FBDI�EJTUJODU�NPEFMMJOH�GFBUVSF�PO�B�DBTF�CZ�DBTF�CBTJT��)PXFWFS�UIJT�
BQQSPBDI�MFBET�UP�WBSJPVT�QSPCMFNT��

�� MBSHF�TFNBOUJD�HBQ���GPS�IJHI�MFWFM�NPEFMMJOH�DPOTUSVDUT�XJUI�OP�EJSFDU�QSP�
HSBNNJOH�MBOHVBHF�DPVOUFSQBSU�USZJOH�UP�CSJEHF�UIF�TFNBOUJD�HBQ�UP�DPEF�
JO�POF�MBSHF�KVNQ�TJHOJGJDBOUMZ�JODSFBTFT�UIF�DIBODFT�PG�FSSPST�PS�QPPS�NBQ�
QJOHT
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�� VOEPDVNFOUFE�EFDJTJPOT���FWFO�JG�B�SFBTPOBCMF�NBQQJOH�JT�PCUBJOFE�XIFO�
QFSGPSNJOH�UIF�NBQQJOH�JO�POF�TUFQ�UIF�EFDJTJPOT�UIBU�JU�FNCPEJFT�BSF�
VOEPDVNFOUFE�BOE�UIVT�VOBWBJMBCMF�GPS�GVUVSF�NBJOUBJOFST�PG�UIF�TZTUFN

�� MPTT�PG�SFVTF�PQQPSUVOJUJFT���BMUIPVHI�UIF�SFGJOFNFOU�DPODFQUT�BQQMJFE�XJUIJO�
TVDI�B�mTJOHMF�TUFQn�NBQQJOH�BSF�PGUFO�BQQMJDBCMF�UP�WBSJPVT�MBOHVBHFT�CVO�
EMJOH�UIFN�VQ�XJUI�MBOHVBHF�TQFDJGJD�USBOTMBUJPOT�NBLFT�UIFN�VOBWBJMBCMF�GPS�
SFVTF�JO�NBQQJOHT�UP�PUIFS�MBOHVBHFT

�� SFQMJDBUJPO�PG�JOGPSNBUJPO���UIF�QSFWJPVT�QSPCMFN�	�
�JNQMJFT�UIBU�JNQMFNFO�
UBUJPO�HVJEFMJOFT�UBSHFUFE�UP�EJGGFSFOU�MBOHVBHFT�PGUFO�SFQMJDBUF�MBOHVBHF�
JOEFQFOEFOU�SFGJOFNFOU�DPODFQUT�

"�DPODSFUF�FYBNQMF�PG�UIF�QSPCMFN�JO�B�6.-�DPOUFYU�JT�TIPXO�JO�'JHVSF���
XIJDI�EFQJDUT�B�6.-�BTTPDJBUJPO�CFJOH�NBQQFE�JOUP�$����4VDI�BO�BTTPDJBUJPO�JO�
UIF�6.-�DPOWFZT�B�MJNJUFE�BNPVOU�PG�JOGPSNBUJPO��*U�JOEJDBUFT�POMZ�UIBU�
JOTUBODFT�PG�UIF�UXP�DMBTTFT�NBZ�CF�MJOLFE�JO�TPNF�XBZ�BU�SVO�UJNF�BOE�TBZT�
OPUIJOH�BCPVU�UIF�QSFDJTF�OBUVSF�PG�UIF�MJOLT�OPS�IPX�UIFZ�TIPVME�CF�JNQMF�
NFOUFE�JO�B�QSPHSBNNJOH�MBOHVBHF�TVDI�BT�$����"T�B�SFTVMU�UIFSF�BSF�VTVBMMZ�
NBOZ�XBZT�UP�JNQMFNFOU�UIFN�EFQFOEJOH�PO�UIF�FYBDU�QSPQFSUJFT�SFRVJSFE��*O�
UIF�DBTF�PG�B�IJHI�MFWFM�BTTPDJBUJPO�TVDI�BT�UIJT�TPNF�PG�UIF�NBKPS�JNQMFNFOUB�
UJPO�DPOTJEFSBUJPOT�BSF�XIJDI�DMBTT�TIPVME�CF�UIF�DMJFOU�BOE�XIJDI�UIF�TFSWFS�
XIFUIFS�UIF�TFSWFS�TIPVME�CF�B�EBUB�NFNCFS�PG�UIF�DMJFOU�PS�KVTU�B�MPDBM�NFUIPE�
WBSJBCMF�XIFUIFS�UIF�TFSWFS�TIPVME�CF�FNCFEEFE�XJUI�UIF�DMJFOU�PS�KVTU�SFGFS�
FODFE�CZ�JU�BOE�TP�PO��#Z�NBLJOH�BMM�UIFTF�EFDJTJPOT�JO�POF�GFMM�TXPPQ�BOE�CVO�
EMJOH�UIFN�BMUPHFUIFS�XJUIJO�UIF�SFTVMUJOH�DPEF�UIFZ�SFNBJO�JNQMJDJU�BOE�VOEPD�
VNFOUFE��5IJT�OPU�POMZ�NBLFT�UIF�DPEF�IBSE�UP�DIFDL�GPS�DPSSFDUOFTT�	J�F��JT�UIJT�
UIF�DPSSFDU�JNQMFNFOUBUJPO�PG�UIF�BTTPDJBUJPO�HJWJOH�UIF�QSFWBJMJOH�OPO�GVOD�
UJPOBM�SFRVJSFNFOUT
�CVU�BMTP�EJGGJDVMU�UP�VOEFSTUBOE��5IJT�JO�UVSO�DBVTFT�QSPC�
MFNT�EVSJOH�NBJOUFOBODF�XIFO�POF�DBOOPU�FBTJMZ�JEFOUJGZ�XIZ�UIF�BTTPDJBUJPO�
XBT�JNQMFNFOUFE�JO�B�QBSUJDVMBS�XBZ�BOE�UIVT�XIBU�DIBOHFT�BSF�BDDFQUBCMF�

'JHVSF��� &YBNQMF����3FGJOFNFOU���5SBOTMBUJPO

*UFN (SPVQ
*
NFNCFST

3FGJOFNFOU��
5SBOTMBUJPO

class Group 
{ 
  public:
    void addItem{Item* p, int id}
      {members[id] = p; return;}
    ...
   private: 
    Item* members[ ];
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'PMMPXJOH�UIF�UJNF�IPOPSFE�QSJODJQMF�PG�mTFQBSBUJPO�PG�DPODFSOTn�XF�CFMJFWF�
UIF�POMZ�XBZ�UP�TFSJPVTMZ�BEESFTT�UIJT�QSPCMFN�JT�UP�DMFBOMZ�EFDPVQMF�SFGJOFNFOU�
BOE�USBOTMBUJPO�XJUIJO�UIF�TPGUXBSF�EFWFMPQNFOU�QSPDFTT��*OTUFBE�PG�CVOEMJOH�
CPUI�USBOTGPSNBUJPOT�UPHFUIFS�JOUP�B�TJOHMF�TUFQ�UIFZ�TIPVME�CF�QFSGPSNFE�JOEF�
QFOEFOUMZ��"DDPSEJOH�UP�UIJT�TDIFNF�BOBMZTJT�BOE�EFTJHO�NPEFMT�XPVME�CF�EFWFM�
PQFE�JO�UIF�VTVBM�XBZ�BT�CFGPSF�CVU�CFGPSF�USBOTMBUJPO�UIFZ�XPVME�GJSTU�CF�
SFGJOFE�XJUIJO�UIF�6.-�UP�B�MPXFS�MFWFM�PG�EFUBJM��0OMZ�XIFO�NPEFMT�IBWF�CFFO�
PCUBJOFE�BU�UIF�BQQSPQSJBUF�MFWFM�XPVME�UIFZ�CF�USBOTMBUFE�EJSFDUMZ�BOE�TUSBJHIU�
GPSXBSEMZ�JOUP�DPEF��"QQMZJOH�UIJT�BQQSPBDI�UP�UIF�QSFWJPVT�FYBNQMF�BT�JMMVT�
USBUFE�JO�'JHVSF���XF�PCUBJO�BO�BEEJUJPOBM�EFTDSJQUJPO�PG�UIF�BTTPDJBUJPO�TUJMM�JO�
UIF�6.-�CVU�BU�B�MPXFS�MFWFM�PG�EFUBJM��5IF�UXP�NPTU�JNQPSUBOU�CFOFGJUT�PG�UIJT�
BQQSPBDI�BSF�UIBU�UIF�SFGJOFNFOU�SFMBUJPOTIJQT�BSF�DMFBSMZ�WJTJCMF�BT�FYQMJDJU�6.-�
DPOTUSVDUT�BOE�UIF�TJ[F�PG�UIF�JOEJWJEVBM�NBQQJOHT�TUFQT�	BOE�UIVT�UIF�MJLFMJ�
IPPE�PG�FSSPS
�JT�TJHOJGJDBOUMZ�EFDSFBTFE�

'JHVSF��� &YBNQMF����3FGJOFNFOU�UIFO�5SBOTMBUJPO

��� 8IFO�UP�3FGJOF�BOE�8IFO�UP�5SBOTMBUF 

5IF�JEFB�PG�TFQBSBUJOH�SFGJOFNFOU�GSPN�USBOTMBUJPO�JO�UIF�JNQMFNFOUBUJPO�PG�
IJHI�MFWFM�NPEFMMJOH�DPODFQUT�XPVME�TFFN�UP�PGGFS�OVNFSPVT�BEWBOUBHFT�CVU�
JUT�QSBDUJDBM�SFBMJ[BUJPO�CFHT�POF�NBKPS�RVFTUJPO���UP�XIBU�MFWFM�TIPVME�mIJHI�
MFWFMn�NPEFMT�CF�SFGJOFE�CFGPSF�UIFZ�BSF�SFBEZ�GPS�USBOTMBUJPO�BOE�IPX�DBO�UIJT�
MFWFM�CF�JEFOUJGJFE��*O�PUIFS�XPSET�XIBU�FYBDUMZ�JT�mIJHI��MFWFMn��5IF�HPBM�PG�UIF�
/PSNBM�0CKFDU�'PSN�	PS�/0'
�JT�UP�QSPWJEF�BO�BOTXFS�UP�UIJT�RVFTUJPO�

"T�JMMVTUSBUFE�JO�'JHVSF���	XIJDI�JT�B�HFOFSBMJ[BUJPO�PG�'JHVSF��
�UIF�QVSQPTF�PG�
UIF�/0'�JT�UP�EFGJOF�B�TFU�PG�6.-�NPEFMMJOH�DPOTUSVDUT�XIJDI�BSF�mTFNBOUJDBMMZ�
DMPTFn�UP�PCKFDU�PSJFOUFE�QSPHSBNNJOH�GFBUVSFT�BOE�XIJDI�DBO�UIFSFGPSF�CF�
NBQQFE�JOUP�FMFNFOUT�PG�B�QSPHSBN�JO�B�NBOOFS�UIBU�BQQSPYJNBUFT�USBOTMBUJPO�
	J�F�XJUIPVU�B�TJHOJGJDBOU�DIBOHF�JO�BCTUSBDUJPO�MFWFM
��8F�DBMM�UIJT�TFU�UIF�/PSNBM�
0CKFDU�'PSN�PS�/0'�CFDBVTF�JO�B�TFOTF�JU�SFQSFTFOUT�B�mOPSNBMn�GPSN�BLJO�UP�

NFNCFS

3FGJOFNFOU

5SBOTMBUJPO

*UFN (SPVQ
�
NFNCFST

*UFN (SPVQ
�

NFNCFST

class Group 
{ 
  public:
    void addItem{Item* p, int id}
      {member[id] = p; return;}
    ...
   private: 
    Item* member[ ];
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UIBU�VTFE�JO�SFMBUJPOBM�EBUBCBTFT�UP�XIJDI�6.-�NPEFMT�NVTU�CF�kSFEVDFEl�
CFGPSF�USBOTMBUJPO�DBO�CFHJO��0O�NJHIU�UIJOL�PG�B�6.-�NPEFM�BT�CFJOH�mOPSNBM�
J[FEn�CZ�UIF�BQQMJDBUJPO�PG�SFGJOFNFOU�SVMFT�UP�QSFQBSF�JU�GPS�USBOTMBUJPO�JOUP�
DPEF�

'JHVSF��� 3PMF�PG�UIF�/0'

/PUJDF�UIBU�UIF�EFGJOJUJPO�HJWFO�BCPWF�EPFT�OPU�NFOUJPO�B�QBSUJDVMBS�QSPHSBN�
NJOH�MBOHVBHF�CVU�JOTUFBE�SFGFST�UP�UIF�mDPOTUSVDUT�PG�PCKFDU�PSJFOUFE�QSP�
HSBNNJOHn��5IJT�SFWFBMT�B�TFDPOE�HPBM�PG�UIF�/0'�XIJDI�JT�UP�DBQUVSF�UIF�DPO�
DFQUT�XIJDI�BSF�DPNNPO�UP�UIF�NBKPSJUZ�PG�NBJOTUSFBN�PCKFDU�PSJFOUFE�
MBOHVBHFT�OPU�UIPTF�TQFDJGJD�UP�B�QBSUJDVMBS�MBOHVBHF��0OMZ�UIFO�XJMM�UIF�USVF�
CFOFGJUT�PG�TFQBSBUJOH�SFGJOFNFOU�GSPN�USBOTMBUJPO�CF�BWBJMBCMF��"T�FYQFSJFODFE�
QSPHSBNNFS�BSF�BXBSF�UIF�VOEFSMZJOH�DPODFQUT�PG�PCKFDU�PSJFOUFE�QSPHSBN�
NJOH�BSF�CBTJDBMMZ�UIF�TBNF�XIBUFWFS�MBOHVBHF�PS�JNQMFNFOUBUJPO�WFIJDMF�JT�
BDUVBMMZ�VTFE�UP�BQQMZ�UIFN��'PS�FYBNQMF�UIF�WBSJPVT�JNQMFNFOUBUJPOT�PQUJPOT�
EJTDVTTFE�BCPWF�JO�UIF�JNQMFNFOUBUJPO�PG�BO�BTTPDJBUJPO�BQQMZ�UP�NPTU�NBJO�
TUSFBN�PCKFDU�PSJFOUFE�QSPHSBNNJOH�MBOHVBHFT��*O�GBDU�UIJT�DPSF�TFU�PG�DPO�
DFQUT�MJFT�BU�UIF�IFBSU�PG�UIF�VOJWFSTBM�BQQMJDBCJMJUZ�BOE�TVDDFTT�PG�PCKFDU�PSJ�
FOUFE�EFTJHO�QBUUFSOT�<�>�<�>��*O�B�TFOTF�UIF�/0'�DBO�CF�UIPVHIU�PG�BT�
QSPWJEJOH�B�6.-�FNCPEJNFOU�PG�UIF�DPNNPO�DPSF�GFBUVSFT�PG�PCKFDU�PSJFOUFE�
QSPHSBNNJOH�

5IJT�HFOFSBMJUZ�IBT�B�QSJDF�IPXFWFS��#Z�QPTJUJPOJOH�UIF�/0'�BU�B�MFWFM�UP�DBQUVSF�
UIF�DPNNPO�DPODFQUT�PG�UIF�NBJO�PCKFDU�PSJFOUFE�QSPHSBNNJOH�MBOHVBHFT�
	F�H��+BWB�$���&JGGFM�4NBMMUBML�"EB��
�UIF�NBQQJOH�PG�/0'�FMFNFOUT�UP�BOZ�
POF�QBSUJDVMBS�MBOHVBHFT�JT�PGUFO�OP�MPOHFS�TUSJDUMZ�USBOTMBUJPO�JO�UIF�TFOTF�
EFGJOFE�BCPWF��)PXFWFS�JU�JT�DMPTF�FOPVHI�GPS�QSBDUJDBM�QVSQPTFT��)FODF�UIF�
VTF�PG�UIF�XPSEJOH�m��UIBU�BQQSPYJNBUFT�USBOTMBUJPO��n�JO�UIF�EFGJOJUJPO�BCPWF��
5IF�QPTJUJPOJOH�PG�UIF�/0'�JO�UIF�BCTUSBDUJPO�IJFSBSDIZ�SFQSFTFOUT�B�USBEF�PGG�
CFUXFFO�UIF�OFFE�GPS�HFOFSBMJUZ�BDSPTT�QSPHSBNNJOH�MBOHVBHFT�BOE�UIF�OFFE�
UP�BQQSPYJNBUF�USBOTMBUJPO�JO�UIF�NBQQJOH�UP�B�QBSUJDVMBS�QSPHSBNNJOH�MBO�
HVBHF��*O�UIF�GPMMPXJOHT�TFDUJPO�XF�QSPWJEF�BO�PWFSWJFX�PG�UIF�NBJO�DPODFQUT�JO�
UIF�/0'�

3FGJOFNFOU

5SBOTMBUJPO

6OSFTUSJDUFE�6.-

/0'�6.- $PEF
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� 5IF�/PSNBM�0CKFDU�'PSN

"U�GJSTU�TJHIU�JU�NJHIU�BQQFBS�UIBU�B�TVCTFU�PG�UIF�FYJTUJOH�6.-�NPEFMJOH�DPO�
DFQUT�XPVME�CF�TVGGJDJFOU�UP�TBUJTGZ�UIF�HPBM�JEFOUJGJFE�BCPWF��$FSUBJOMZ�UIF�6.-�
BMSFBEZ�DPOUBJOT�NBOZ�MPX�MFWFM�GFBUVSFT�XIJDI�IBWF�B�WFSZ�DMPTF�DPSSFTQPO�
EFODF�UP�PCKFDU�PSJFOUFE�MBOHVBHF�DPODFQUT�TVDI�BT�DMBTTFT�NFUIPET�QBDL�
BHFT�FUD��)PXFWFS�JU�UVSOT�PVU�UIBU�UIFSF�BSF�BMTP�OVNFSPVT�PUIFS�GVOEBNFOUBM�
PCKFDU�PSJFOUFE�QSPHSBNNJOH�GFBUVSFT�XIJDI�BSF�OPU�SFQSFTFOUFE�EJSFDUMZ�XJUIJO�
UIF�6.-��'PS�FYBNQMF�UIF�WBSJPVT�JNQMFNFOUBUJPO�DIPJDFT�JEFOUJGJFE�BCPWF�JO�
UIF�JNQMFNFOUBUJPO�PG�BO�BTTPDJBUJPO�BSF�OPU�TVQQPSUFE�WFSZ�XFMM�VTJOH�UIF�DVS�
SFOU�6.-�NPEFMMJOH�DPOTUSVDUT��5IFSFGPSF�JO�EFGJOJOH�UIF�/0'�XF�BMTP�GPVOE�JU�
OFDFTTBSZ�UP�BEE�TPNF�BEEJUJPOBM�DPODFQUT�VTJOH�UIF�6.-lT�JO�CVJMU�FYUFOTJPO�
NFDIBOJTNT�	J�F��TUFSFPUZQFT�UBHHFE�WBMVFT�BOE�DPOTUSBJOUT
��.PSF�QSFDJTFMZ�UIF�
EFGJOJUJPO�PG�UIF�/0'�DPOTJTUT�PG�UISFF�EJTUJODU�FMFNFOUT�

p B�TVCTFU�PG�UIF�QSFEFGJOFE�6.-�NPEFMJOH�GFBUVSFT

p BEEJUJPOBM�NPEFMJOH�GFBUVSFT�EFGJOFE�UISPVHI�UIF�6.-�FYUFOTJPO�NFDIB�
OJTN

p DPOTUSBJOUT�PO�UIF�VTF�PG�	�
�BOE�	�
�

*O�B�TFOTF�UIFSFGPSF�UIF�/0'�DBO�CF�WJFXFE�BT�B�SFTUSJDUFE�FYUFOTJPO�PG�UIF�
6.-��

"OPUIFS�NBKPS�DPOTJEFSBUJPO�JO�UIF�EFGJOJUJPO�PG�UIF�/0'�XBT�IPX�NBOZ�PG�UIF�
6.-lT�FJHIU�EJTUJODU�EJBHSBN�UZQFT�BSF�BDUVBMMZ�BGGFDUFE �*O�QSJODJQMF�BMM�PG�UIFN�
DPVME�CF�CFDBVTF�UIFZ�BMM�IBWF�B�CFBSJOH�PO�UIF�QSPQFSUJFT�PG�UIF�TPGUXBSF�TZT�
UFN�BOE�UIVT�VMUJNBUFMZ�PO�UIF�XBZ�JU�TIPVME�CF�JNQMFNFOUFE��*O�QSBDUJDF�IPX�
FWFS�JU�UVSOT�PVU�UIBU�JOGPSNBUJPO�JO�NBOZ�PG�UIF�EJBHSBNT�UZQFT�JT�VTVBMMZ�
mGPMEFE�JOUPn�PUIFS�UZQFT�BT�QBSU�PG�UIF�SFGJOFNFOU�QSPDFTT��'PS�FYBNQMF�UIF�
JOGPSNBUJPO�QSPWJEFE�CZ�VTF�DBTF�EJBHSBNT�BOE�UIF�TFRVFODFT�EJBHSBNT�UIBU�
VTVBMMZ�BDDPNQBOZ�UIFN�FOET�VQ�JO�UIF�NFUIPET�PG�UIF�DMBTTFT�GSPN�XIJDI�UIF�
TZTUFN�XJMM�CF�DPOTUSVDUFE��

5IF�TBNF�JT�BMTP�USVF�GPS�UIF�6.-Tl�TUBUFDIBSU�EJBHSBNT��5IFTF�EFTDSJCF�DIBSBD�
UFSJTUJDT�PG�B�TZTUFN�XIJDI�BMUIPVHI�JNQPSUBOU�BSF�OPU�VTVBMMZ�EJSFDUMZ�WJTJCMF�JO�
PCKFDU�PSJFOUFE�QSPHSBNT��5IF�DPOTUSBJOUT�UIFZ�EFGJOF�BSF�JOTUFBE�JOEJSFDUMZ�
NBOJGFTU�XJUIJO�UIF�JOTUBODF�WBSJBCMFT�BOE�NFUIPET�PG�UIF�DMBTT�DPODFSOFE��*O�
HFOFSBM�UIF�JOGPSNBUJPO�GSPN�UIF�6.-lT�EZOBNJD�NPEFMT�JT�FTTFOUJBMMZ�mGPMEFEn�
JOUP�UIF�TUBUJD�TUSVDUVSF�NPEFMT�UISPVHI�SFGJOFNFOU�TUFQT�BOE�DBOOPU�CF�EJSFDUMZ�
mUSBOTMBUFEn�JOUP�B�QSPHSBNNJOH�MBOHVBHF��
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*O�QSBDUJDF�XF�GJOE�UIBU�POMZ�UXP�PG�UIF�NBJO�EJBHSBN�UZQFT�IBWF�B�TJHOJGJDBOU�
SPMF�JO�EFTDSJCJOH�UIF�mBT�JTn�JNQMFNFOUBUJPO�PG�BO�PCKFDU�PSJFOUFE�QSPHSBN��

p 4UBUJD�4USVDUVSF�%JBHSBNT�	J�F��$MBTT�%JBHSBNT�BOE�0CKFDU�%JBHSBNT


p *NQMFNFOUBUJPO�%JBHSBNT�	J�F��$PNQPOFOU�%JBHSBNT�BOE�%FQMPZNFOU�%JB�
HSBNT


*OGPSNBUJPO�GSPN�UIF�PUIFS�6.-�EJBHSBNT�JT�HFOFSBMMZ�GPMEFE�JOUP�UIFTF�BT�QBSU�
PG�UIF�SFGJOFNFOU�QSPDFTT��4JODF�TUBUJD�TUSVDUVSF�EJBHSBNT�BMPOF�BDDPVOU�GPS�XFMM�
PWFS�IBMG�UIF�6.-�NPEFMJOH�DPODFQUT�UIF�/0'�TUJMM�FNCSBDFT�B�MBSHF�GSBDUJPO�PG�
UIF�QSFEFGJOFE�6.-�NPEFMJOH�FMFNFOUT�

��� $MBTT�%JBHSBNT

*O�UIJT�TFDUJPO�XF�EFTDSJCF�IPX�UIF�/0'�JNQBDUT�UIF�UXP�NBKPS�LJOET�PG�TUBUJD�
TUSVDUVSF�EJBHSBNT���DMBTT�EJBHSBNT�BOE�PCKFDUT�EJBHSBNT�

$MBTT�%JBHSBN�4VCTFU

"U�JUT�DPSF�UIF�/0'�DPOUBJOT�UIPTF�FMFNFOUT�PG�6.-�DMBTT�EJBHSBNT�XIJDI�
FNCPEZ�UIF�GVOEBNFOUBM�FMFNFOUT�PG�PCKFDU�PSJFOUFE�QSPHSBNT�TVDI�BT�DMBTTFT�
BUUSJCVUFT�BTTPDJBUJPOT�BOE�JOIFSJUBODF��4JODF�UIJT�MJTU�JT�SBUIFS�FYUFOTJWF�JO�B�
QBQFS�PG�UIJT�TJ[F�JU�JT�NPSF�JMMVNJOBUJOH�UP�MPPL�BU�UIF�NBKPS�DPODFQUT�XIJDI�BSF�
OPU�EFFNFE�BQQSPQSJBUF�GPS�UIF�/0'�TJODF�UIFZ�IBWF�OP�EJSFDUMZ�DPVOUFSQBSU�JO�
PCKFDU�PSJFOUFE�QSPHSBNNJOH�MBOHVBHFT��5IFTF�JODMVEF�

p 4QFDJBMJ[FE�$PNQBSUNFOUT��5IFTF�DPNQBSUNFOUT�BSF�VTFE�UP�TIPX�TQFDJBM�
J[FE�BCTUSBDU�QSPQFSUJFT�PG�B�DMBTT�	F�H��SFTQPOTJCJMJUJFT�CVTJOFTT�SVMFT�FUD�
�#Z�
EFGJOJUJPO�UIFSFGPSF�TVDI�DPNQBSUNFOUT�QMBZ�UIFJS�NBKPS�SPMF�JO�UIF�BOBMZTJT�
QIBTF�UP�IFMQ�EFWFMPQFST�VOEFSTUBOE�UIF�EPNBJO�CVU�EP�OPU�QMBZ�BO�JNQPS�
UBOU�SPMF�JO�JNQMFNFOUBUJPO��$POTFRVFOUMZ�UIFZ�BSF�OPU�JODMVEFE�JO�UIF�/0'��
5IF�POMZ�DPNQBSUNFOUT�XIJDI�BSF�BDDFQUBCMF�JO�UIF�/0'�BSF�UIPTF�GPS�
BUUSJCVUFT�PQFSBUJPOT�BOE�FYDFQUJPOT�

p "TTPDJBUJPO�$MBTT��"TTPDJBUJPO�DMBTTFT�EFTDSJCF�BO�BTTPDJBUJPO�UIBU�JT�BMTP�B�
DMBTT��"MUIPVHI�JU�JT�TUBUFE�<�>�UIBU�BO�BTTPDJBUJPO�DMBTT�JT�OPU�UIF�TBNF�BT�B�
DMBTT�DPOOFDUJOH�UXP�PUIFS�DMBTTFT�OP�FYJTUJOH�PCKFDU�PSJFOUFE�MBOHVBHF�TVQ�
QPSUT�BOZ�PUIFS�JNQMFNFOUBUJPO�<�>�	J�F��B�EJDUJPOBSZ�DMBTT�JT�VTFE
��$POTF�
RVFOUMZ�BTTPDJBUJPO�DMBTTFT�BSF�OPU�QBSU�PG�UIF�/0'��

p $MBTT�JO�TUBUF��$MBTTFT�XJUI�B�TUBUF�NBDIJOF�NBZ�IBWF�NBOZ�TUBUFT��5IF�DMBTT�
JO�TUBUF�NPEFMJOH�FMFNFOU�EFTDSJCFT�B�TUBUF�UIBU�PCKFDUT�PG�UIBU�DMBTT�DBO�
IPME��%VF�UP�JUT�DMPTF�SFMBUJPO�UP�BDUJWJUZ�EJBHSBNT�JU�JT�BOPUIFS�XBZ�UP�BDDPN�
QMJTI�UIF�TBNF�HPBM�BT�EZOBNJD�DMBTTJGJDBUJPO��5IFSFGPSF�JU�OPU�OFDFTTBSZ�BT�B�
QBSU�PG�UIF�/0'�
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p %FQFOEFODZ��"MM�EFQFOEFODJFT�XIJDI�EFTDSJCF�IJTUPSJDBM�DPOOFDUJPOT�
CFUXFFO�FMFNFOUT�	F�H����USBDF��
�EP�OPU�JOGMVFODF�UIF�JNQMFNFOUBUJPO�PG�
B�TZTUFN�BOE�BSF�UIFSFGPSF�OPU�QBSU�PG�UIF�/0'�

p %FSJWFE�&MFNFOUT��5IFTF�BSF�OPU�QBSU�PG�UIF�/0'�CFDBVTF�UIFZ�BSF�VTFE�GPS�
UIF�QVSQPTF�PG�DMBSJUZ�BOE�EP�OPU�QSPWJEF�BEEJUJPOBM�TFNBOUJD�JOGPSNBUJPO�

p .FUBDMBTT�PCKFDU�BOE�1PXFSUZQF��.FUBDMBTTFT�BSF�DMBTTFT�XIPTF�JOTUBODFT�BSF�
BMTP�DMBTTFT�XIFSFBT�QPXFSUZQFT�BSF�NFUBDMBTTFT�XIPTF�JOTUBODFT�BSF�TVC�
DMBTTFT�PG�B�HJWFO�DMBTT��5IFZ�BSF�UZQJDBMMZ�VTFE�UP�DPOTUSVDU�NFUBNPEFMT�BOE�
UIVT�DBO�CF�SFNPWFE�GSPN�UIF�/0'�

p /�"SZ�"TTPDJBUJPOT��/�BSZ�BTTPDJBUJPOT�BSF�BTTPDJBUJPOT�CFUXFFO�UISFF�PS�
NPSF�DMBTTFT��)PXFWFS�KVTU�BT�GPS�BTTPDJBUJPO�DMBTTFT�OP�DVSSFOUMZ�FYJTUJOH�
PCKFDU�PSJFOUFE�MBOHVBHF�QSPWJEFT�EJSFDU�TVQQPSU�GPS�TVDI�BTTPDJBUJPOT��UIFZ�
IBWF�UP�CF�mTJNVMBUFEn�VTJOH�NVMUJQMF�CJOBSZ�BTTPDJBUJPOT�

p 2VBMJGJFST��5IFTF�BSF�VTFE�UP�QBSUJUJPO�B�TFU�PG�PCKFDUT�DPOOFDUFE�XJUI�BO�
PCKFDU�WJB�BO�BTTPDJBUJPO��2VBMJGJFST�BSF�OPU�QBSU�PG�UIF�/0'�GPS�UXP�SFBTPOT��
'JSTU�EVF�UP�UIFJS�EFGJOJUJPO�BT�BUUSJCVUFT�PG�BO�BTTPDJBUJPO�	TFF�BMTP�BTTPDJB�
UJPO�DMBTT
��4FDPOE�UIFZ�BSF�DMFBSMZ�BOBMZTJT�FMFNFOUT�XIJDI�NPEFM�BO�JNQPS�
UBOU�TFNBOUJD�TJUVBUJPO�CVU�EP�OPU�JOGMVFODF�UIF�HFOFSBM�TUSBUFHZ�GPS�JNQMF�
NFOUJOH�BO�BTTPDJBUJPO�

"EEJUJPOBM�$MBTT�%JBHSBN�&MFNFOUT

"MUIPVHI�UIF�6.-�JT�B�QPXFSGVM�UPPM�GPS�EFTDSJCJOH�PCKFDU�PSJFOUFE�TPGUXBSF�
TZTUFNT�JU�JT�OPU�QPTTJCMF�UP�EFTDSJCF�BMM�QSPQFSUJFT�PG�QSPHSBNT�FOUJSFMZ�JO�UIF�
6.-�TVCTFU�XJUIJO�UIF�/0'��$FSUBJO�FYUFOTJPOT�	J�F��OFX�FMFNFOUT
�BSF�OFFEFE��
5IF�/0'�JODMVEFT�MFHBM�FYUFOTJPOT�UP�UIF�6.-�EFGJOFE�VTJOH�UIF�JO�CVJMU�FYUFO�
TJPO�NFDIBOJTN��.PTU�PG�UIF�6.-�FYUFOTJPOT�JO�UIF�/0'�PDDVS�JO�DPOOFDUJPO�
XJUI�BTTPDJBUJPOT��5IJT�JT�CFDBVTF�UIF�GVOEBNFOUBM�JNQMFNFOUBUJPO�WBSJBUJPOT�GPS�
BTTPDJBUJPOT�BSF�OPU�GVMMZ�TVQQPSUFE�JO�UIF�QSFTFOU�WFSTJPO�PG�UIF�6.-��"MUIPVHI�
BTTPDJBUJPOT�DBO�WBSZ�JO�NBOZ�XBZT�BU�UIF�BOBMZTJT�BOE�EFTJHO�MFWFM�TVDI�BT�JO�
UIFJS�BSJUZ�	F�H��CJOBSZ�UFSOBSZ�FUD�
�BOE�UIFJS�NVMUJQMJDJUZ�	F�H��POF�UP�POF�POF�
UP�NBOZ�NBOZ�UP�NBOZ
�BU�UIF�JNQMFNFOUBUJPO�MFWFM�UIFSF�BSF�GBS�GFXFS�WBSJB�
UJPOT��"MM�JOUFS�PCKFDU�SFMBUJPOTIJQT�BSF�FTTFOUJBMMZ�JNQMFNFOUFE�CZ�UIF�TBNF�CBTJD�
NFDIBOJTN��POF�PCKFDU�IPMEJOH�B�QPJOUFS�UP�PS�UIF�WBMVF�PG�BOPUIFS�PCKFDU��
&WFO�UIF�JNQMFNFOUBUJPO�PG�BTTPDJBUJPOT�CZ�k3FMBUJPO�5BCMFTl�NBLFT�VTF�PG�UIFTF�
NFDIBOJTNT�CZ�JNQMFNFOUJOH�UIF�UBCMF�BT�B�DMBTT�JO�JUT�PXO�SJHIUT�XIJDI�SPVUFT�
UIF�DPNNVOJDBUJPO��

'PMMPXJOH�*0/�<�>�XF�DBMM�UIJT�CBTJD�SFMBUJPOTIJQ�CFUXFFO�DMBTTFT�mDMJFOUTIJQn��
$MJFOUTIJQ�JT�BO�BTZNNFUSJD�SFMBUJPOTIJQ��UIF�DMJFOU�OFFET�UP�CF�BXBSF�PG�UIF�
JEFOUJUZ�PG�UIF�TFSWFS�DMBTT�CVU�UIF�TFSWFS�SFRVJSFT�OP�LOPXMFEHF�PG�UIF�DMJFOU�
DMBTT��"MM�DMJFOUTIJQ�SFMBUJPOTIJQT�BSF�UIFSFGPSF�SFQSFTFOUFE�XJUI�B�6.-�OBWJHB�
UJPO�BSSPX�JOEJDBUJOH�UIF�EJSFDUJPO�PG�UIF�DMJFOU�TFSWFS�SFMBUJPOTIJQ��"T�XJUI�BMM�
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QSPHSBN�MFWFM�SFMBUJPOTIJQT�DMJFOUTIJQ�JNQMJFT�B�DPNQJMBUJPO�	BOE�UIVT�TUBUJD
�
EFQFOEFODZ��*O�UPUBM�UIFSF�BSF�GPVS�EJGGFSFOU�PSUIPHPOBM�QSPQFSUJFT�PG�DMJFOUTIJQ�
SFMBUJPOTIJQT�FBDI�XJUI�UXP�QPTTJCMF�WBMVFT��&BDI�QPTTJCMF�WBMVF�GPS�FBDI�QSPQ�
FSUZ�IBT�B�DPSSFTQPOEJOH�6.-�BTTPDJBUJPO�TUFSFPUZQF�

� "UUBDIFE�WT��%FUBDIFE��0OF�PG�UIF�NPTU�JNQPSUBOU�DIBSBDUFSJTUJDT�PG�B�DMJFOU�
TIJQ�SFMBUJPOTIJQ�JT�XIFUIFS�UIF�DMJFOU�IPMET�B�SFGFSFODF�UP�UIF�TFSWFS�PS�
XIFUIFS�JU�IPMET�UIF�BDUVBM�TUBUF�	J�F��UIF�WBMVF
�PG�UIF�TFSWFS��8IFO�UIF�DMJ�
FOU�IPMET�B�SFGFSFODF�UP�UIF�TFSWFS�UIF�DMJFOUTIJQ�JT�TBJE�UP�CF�EFUBDIFE�
XIFSFBT�XIFO�UIF�DMJFOU�BDUVBMMZ�IPMET�UIF�TUBUF�PG�UIF�TFSWFS�UIF�DMJFOUTIJQ�JT�
TBJE�UP�CF�BUUBDIFE��

�� 1FSNBOFOU�WT��5SBOTJFOU��"OPUIFS�JNQPSUBOU�DIBSBDUFSJTUJD�PG�B�DMJFOUTIJQ�SFMB�
UJPOTIJQ�JT�IPX�MPOH�UIF�DMBTT�IBT�WJTJCJMJUZ�PG�B�QBSUJDVMBS�JOTUBODF�PG�UIF�
TFSWFS�DMBTT��*G�UIF�DMJFOU�IPMET�B�SFGFSFODF�UP�PS�UIF�WBMVF�PG�UIF�TFSWFS�JO�JUT�
NBJO�EBUB�TUSVDUVSF�UIF�DMJFOUTIJQ�JT�TBJE�UP�CF�QFSNBOFOU��*G�PO�UIF�PUIFS�
IBOE�UIF�DMJFOU�IBT�WJTJCJMJUZ�PG�B�TFSWFS�PCKFDU�POMZ�GPS�UIF�EVSBUJPO�PG�B�TJO�
HMF�NFUIPE�UIF�DMJFOUTIJQ�JT�TBJE�UP�CF�USBOTJFOU�

�� 1SPQFS�WT��*OUJNBUF��/PSNBMMZ�B�DMJFOU�DMBTT�POMZ�IBT�BDDFTT�UP�UIF�mPGGJDJBMn�
QVCMJDMZ�WJTJCMF�NFUIPET�PG�UIF�TFSWFS��5IJT�JT�UFSNFE�QSPQFS�DMJFOUTIJQ��.PTU�
PCKFDU�PSJFOUFE�MBOHVBHFT�BMTP�BMMPX�DMJFOU�DMBTTFT�UP�CF�HJWFO�QSJWJMFHFE�
BDDFTT�UP�UIF�TFSWFS��5IJT�JT�UFSNFE�JOUJNBUF�DMJFOUTIJQ�

�� %JSFDU�WT��*OEJSFDU��5IF�GJOBM�QSPQFSUZ�PG�B�DMJFOUTIJQ�SFMBUJPOTIJQ�JT�XIFUIFS�
UIF�DMJFOU�IPMET�WJTJCJMJUZ�PG�UIF�TFSWFS�PS�XIFUIFS�UIF�DMJFOU�SFMJFT�PO�B�TFDPOE�
TFSWFS�GPS�WJTJCJMJUZ�PG�UIF�GJSTU��5IF�GJSTU�TJUVBUJPO�JT�LOPXO�BT�EJSFDU�DMJFOUTIJQ�
BOE�UIF�TFDPOE�JOEJSFDU�DMJFOUTIJQ�

*OEJWJEVBM�DMJFOUTIJQ�SFMBUJPOTIJQ�CFUXFFO�UXP�PCKFDUT�PS�UIFJS�DPSSFTQPOEJOH�
DMBTTFT�NVTU�NBLF�B�DIPJDF�CFUXFFO�BMM�GPVS�CJOBSZ�BUUSJCVUFT��)PXFWFS�TIPX�
JOH�BMM�GPVS�TUFSFPUZQFT�JO�GVMM�PO�B�DMJFOUTIJQ�BSSPX�XPVME�VOEVMZ�DMVUUFS�B�/0'�
DMBTT�EJBHSBN��5IFSFGPSF�BT�XFMM�BT�EFGJOJOH�EFGBVMU�QSPQFSUJFT�	EFUBDIFE�QFS�
NBOFOU�QSPQFS�EJSFDU
�UIF�/0'�EFGJOFT�TUFSFPUZQFT�DPSSFTQPOEJOH�UP�NFBOJOH�
GVM�QFSNVUBUJPOT�PG�UIF�GPVS�PSUIPHPOBM�DIBSBDUFSJTUJDT�	TFF�5BCMF��
�

*O�HFOFSBM�UIFSF�BSF����EJGGFSFOU�QPTTJCMF�DPNCJOBUJPOT�PG�UIF�GPVS�CJOBSZ�DMJFOU�
TIJQ�QSPQFSUJFT�CVU�TPNF�PG�UIFN�NBZ�OPU�OFDFTTBSJMZ�GJU�XFMM�UPHFUIFS�GSPN�B�
QSPHSBNNJOH�QPJOU�PG�WJFX��"�UZQJDBM�FYBNQMF�JT�B�DMJFOUTIJQ�SFMBUJPOTIJQ�DIBSBD�
UFSJ[FE�CZ�k"UUBDIFE�1FSNBOFOU�1SPQFS�*OEJSFDUl��4VDI�B�DPNCJOBUJPO�EFGJOFT�B�
SFMBUJPOTIJQ�XIFSF�UIF�DMJFOU�DPOUBJOT�UIF�TFSWFS�BOE�BMM�JOUFSWFOJOH�PCKFDUT�
XIJDI�JO�UIF�XPSTU�DBTF�NBZ�MFBE�UP�SFBMMZ�MBSHF�PCKFDUT�

"T�NFOUJPOFE�QSFWJPVTMZ�UIF�GVOEBNFOUBM�FMFNFOUT�PG�PCKFDU�PSJFOUBUJPO�BSF�
OBUVSBMMZ�QSFTFOU�JO�UIF�/0'�TVDI�BT�DMBTTFT�PCKFDUT�BUUSJCVUFT�MJOLT�BTTPDJB�
UJPOT�BOE�JOIFSJUBODF��)PXFWFS�UIF�/0'�IBT�UP�TVQQPSUT�UIFTF�DPODFQUT�BU�UIF�
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MFWFM�PG�EFUBJM�JO�XIJDI�UIFZ�BQQFBS�JO�BO�PCKFDU�PSJFOUFE�QSPHSBN��5IVT�GPS�
FYBNQMF�XIFO�B�DMBTT�BQQFBST�JO�B�/0'�EJBHSBN�JUT�QSFDJTF�/0'�JNQMFNFOUB�
UJPO�TUFSFPUZQF�NVTU�CF�EFGJOFE���UIBU�JT�XIFUIFS�JU�JT�BO�BCTUSBDU�DMBTT�
	��BCTUSBDU��
�B�QFSTJTUFOU�DMBTT�	��QFSTJTUFOU��
�B�UFNQMBUF�DMBTT�	��UFN�
QMBUF��
�PS�B�VUJMJUZ�DMBTT�	��VUJMJUZ��
��*G�B�DMBTT�JT�OPU�NBSLFE�BT�CFMPOHJOH�UP�
BOZ�PG�UIFTF�DBUFHPSJFT�JO�B�/0'�EJBHSBN�UIJT�JOEJDBUFT�UIBU�B�EFDJTJPO�IBT�CFFO�
NBEF�UP�JNQMFNFOU�JU�BT�B�OPSNBM�DMBTT�

5BCMF��� 1PTTJCMF�$MJFOUTIJQ�3FMBUJPOTIJQT

"�HPPE�FYBNQMF�PG�IPX�/0'�GFBUVSFT�BSF�UBJMPSFE�UPXBSET�JNQMFNFOUBUJPO�DPO�
DFQUT�JT�QSPWJEFE�CZ�UIF�OFX�TUFSFPUZQFT�GPS�QBDLBHFT��5IF�QBDLBHF�DPODFQU�JO�
UIF�6.-�JT�B�IJHIMZ�HFOFSBM�DPODFQU�JOUFOEFE�UP�NPEFM�BOZ�LJOE�PG�HSPVQJOH�PG�
FMFNFOUT�XIFUIFS�MPHJDBM�PS�QIZTJDBM��1BDLBHFT�DBO�PG�DPVSTF�CF�VTFE�UP�NPEFM�
NPEVMFT�JO�B�QSPHSBN�	JO�UIF�DBTF�PG�"EB�BOE�+BWB�UIFTF�BSF�FWFO�DBMMFE�QBDL�
BHFT
�

)PXFWFS�JO�DPOUSBTU�XJUI�UIF�MPHJDBM�QBDLBHFT�PG�6.-�UIF�JNQMFNFOUBUJPO�
QBDLBHFT�PG�MBOHVBHFT�MJLF�"EB�BOE�PUIFST�BSF�UZQJDBMMZ�EJWJEFE�JOUP�UXP�QBSUT�UP�
TVQQPSU�UIF�QSJODJQMFT�PG�JOGPSNBUJPO�IJEJOH��5IF�TQFDJGJDBUJPO�QBSU�VTVBMMZ�DPO�
UBJOT�UIF�FMFNFOUT�PG�UIF�QBDLBHFT�XIJDI�BSF�JOUFOEFE�UP�CF�FYQPSUFE�UP�PUIFS�

$PNCJOBUJPO�PG�$IBSBDUFSJTUJDT TUFSFPUZQF %FTDSJQUJPO

"UUBDIFE�1FSNBOFOU�1SPQFS�%JSFDU ��FNCFEEFE�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QBSUT�PG�UIF�

TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�EJSFDUMZ�

"UUBDIFE�1FSNBOFOU�*OUJNJUBUF�%JSFDU ��QSJWBUF�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QSJWBUF�QBSUT�PG�

UIF�TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�EJSFDUMZ�

"UUBDIFE�5SBOTJFOU�1SPQFS�%JSFDU ��QVCMJD�MPDBM�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QBSUT�PG�UIF�

TFSWFS�GPS�NFUIPE�FYFDVUJPO�EJSFDUMZ�

"UUBDIFE�5SBOTJFOU�*OUJNJUBUF�%JSFDU ��MPDBM�� $MJFOU�IPMET�WBMVF�PG�QVCMJD�QSJWBUF�QBSUT�PG�

UIF�TFSWFS�GPS�NFUIPE�FYFDVUJPO�EJSFDUMZ�

%FUBDIFE�1FSNBOFOU�1SPQFS�%JSFDU ��TUBOEBSE�� $MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�

PG�UIF�TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�

%FUBDIFE�1FSNBOFOU�1SPQFS�*OUJNJ�

UBUF

��%JDUJPOBSZ�� $MJFOU�IPMET�JOEJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�

PG�UIF�TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�

%FUBDIFE�1FSNBOFOU�*OUJNJUBUF�%JSFDU ��'SJFOETIJQ�� $MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QSJWBUF�

QBSUT�PG�UIF�TFSWFS�JO�NBJO�EBUB�TUSVDUVSF�

%FUBDIFE�5SBOTJFOU�1SPQFS�%JSFDU ��1BSBNFUSJD�� $MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�

PG�UIF�TFSWFS�GPS�NFUIPE�FYFDVUJPO�

%FUBDIFE�5SBOTJFOU�*OUJNJUBUF�*OEJSFDU ��1BSBNFUSJD�

%JDUJPOBSZ��

$MJFOU�IPMET�JOEJSFDU�SFGFSFODF�UP�QVCMJD�QBSUT�

PG�UIF�TFSWFS�GPS�NFUIPE�FYFDVUJPO�

%FUBDIFE�5SBOTJFOU�*OUJNJUBUF�%JSFDU ��1BSBNFUSJD�

'SJFOE��

$MJFOU�IPMET�EJSFDU�SFGFSFODF�UP�QVCMJD�QSJWBUF�

QBSUT�PG�UIF�TFSWFS�GPS�NFUIPE�FYFDVUJPO�
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QBSUT�PG�UIF�QSPHSBN�XIJMF�UIF�CPEZ�DPOUBJOT�UIPTF�QBSUT�XIJDI�TIPVME�CF�IJE�
EFO��5IJT�DPODFQU�JT�TVQQPSUFE�EJSFDUMZ�JO�UIF�/0'�JO�UIF�GPSN�PG���4QFDJGJDB�
UJPO���BOE���#PEZ���TUFSFPUZQFT�BT�JMMVTUSBUFE�JO�'JHVSF����5IF�TBNF�TUFSFP�
UZQFT�DBO�BMTP�CF�BQQMJFE�UP�DMBTTFT�XIFSF�UIF�TQFDJGJDBUJPO�SFMBUFT�UP�UIF�
JOUFSGBDF�BOE�UIF�CPEZ�UP�UIF�JOOFS�EFUBJMT�	F�H��NFUIPE�JNQMFNFOUBUJPOT
�

'JHVSF��� 1BDLBHF�4UFSFPUZQFT�JO�6.-

$MBTT�%JBHSBN�$POTUSBJOUT

.PTU�PG�UIF�6.-�NPEFMJOH�FMFNFOUT�DBO�CF�VTFE�BU�EJGGFSFOU�MFWFMT�PG�BCTUSBD�
UJPO��'PS�FYBNQMF�JO�UIF�BOBMZTJT�QIBTF�BO�PQFSBUJPO�DBO�CF�TQFDJGJFE�CZ�B�TJNQMF�
OBNF�XIFSFBT�EVSJOH�EFUBJMFE�EFTJHO�JU�DBO�CF�TQFDJGJFE�JO�NPSF�EFUBJM�	F�H��
UZQFT�QBSBNFUFST�FUD�
��*O�HFOFSBM�UIF�6.-�BMMPXT�UIF�NPEFMFS�UP�EFDJEF�XIFO�
BOE�XIFSF�DFSUBJO�QJFDFT�PG�JOGPSNBUJPO�BSF�VTFE��8IJMF�UIJT�GMFYJCJMJUZ�JT�WBMVBCMF�
EVSJOH�IJHI�MFWFM�NPEFMJOH�QIBTFT�JU�CFDPNFT�B�QSPCMFN�JO�UIF�JNQMFNFOUBUJPO�
QIBTFT�XIFO�UIF�mBT�JTn�JNQMFNFOUBUJPO�OFFET�UP�CF�EFTDSJCFE��

5BCMF��� 4FMFDUJPO�PG�$POTUSBJOUT

'SPN�BO�JOEJWJEVBM�EJBHSBN�JU�OPU�QPTTJCMF�UP�EFUFSNJOF�XIFUIFS�UIF�BCTFODF�PG�
TQFDJGJD�NBSLJOHT�JT�EVF�UP�UIF�GBDU�UIBU�UIFZ�IBWF�TJNQMZ�CFFO�PNJUUFE�PS�

��4QFDJGJDBUJPO��

1BDLBHF�4QFDJGDBUJPO�4UFSFPUZQF 1BDLBHF�#PEZ�4UFSFPUZQF

��#PEZ��

$MBTT�%JBHSBN�$POTUSBJOUT

���� "MM�BUUSJCVUFT�PG�B�DMBTT�NVTU�IBWF�WJTJCJMJUZ�NBSLJOHT��*O�PUIFS�XPSET�JU�NVTU�CF�DMFBS�

XIFUIFS�UIFZ�BSF�UP�CF�JNQMFNFOUFE�BT�QVCMJD�QSJWBUF�PS�QSPUFDUFE�NFNCFST�	JO�UIF�DBTF�

PG�$��
��

���� "�NFUIPE�NVTU�IBWF�B�WJTJCJMJUZ�NBSLJOH�B�MJTU�PG�QBSBNFUFST�	JG�FYJTUJOH
�BOE�B�SFUVSO�UZQF

���� "�QBSBNFUFS�JT�TQFDJGJFE�JO�UIF�GPMMPXJOH�GPSN��OBNF�UZQF�EFGBVMU�WBMVF

���� &BDI�DMBTT�NVTU�IBWF�BU�MFBTU�B�DPOTUSVDUPS�BOE�EFTUSVDUPS�NFUIPE�

���� 5IF�NFUIPET�PG�B�DMBTT�IBWF�UP�CF�HSPVQFE�CZ�VTJOH�POF�PG�UIF�GPMMPXJOH�TUFSFPUZQFT�

��DPOTUSVDUPS�����EFTUSVDUPS�����VQEBUF���FUD�

���� 5IF�QBSBNFUFS�PG�B�UFNQMBUF�DMBTT�NVTU�CF�CPVOE�UP�BO�BDUVBM�WBMVF�UP�CF�NFBOJOHGVM�

���� "�DMJFOUTIJQ�SFMBUJPOTIJQ�IBT�UP�CF�BVHNFOUFE�XJUI�NVMUJQMJDJUZ�NBSLJOHT�

���� "�DMJFOUTIJQ�SFMBUJPOTIJQ�IBT�UP�CF�BVHNFOUFE�XJUI�SPMFT�
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CFDBVTF�UIF�DPSSFTQPOEJOH�EFDJTJPOT�SFNBJO�UP�CF�NBEF��"�HFOFSBM�HPBM�PG�UIF�
/0'�JT�UP�SVMF�PVU�TVDI�BNCJHVJUJFT�CZ�QSPWJEJOH�DPOTUSBJOUT�XIJDI�DMFBSMZ�TQFDJGZ�
UIF�MFWFM�PG�EFUBJM�UP�CF�SFQSFTFOUFE��%VF�UP�UIF�TJ[F�PG�UIF�6.-�BOE�UIF�MJNJUFE�
TQBDF�XJUIJO�UIJT�QBQFS�XF�DBOOPU�QSFTFOU�UIF�GVMM�TFU�PG�DPOTUSBJOUT��)PXFWFS�
5BCMF���QSFTFOUT�B�TIPSU�TFMFDUJPO�UP�HJWF�BO�PWFSWJFX�PG�UIFJS�OBUVSF�

��� 0CKFDU�%JBHSBNT

5IF�CBTJD�QVSQPTF�PG�BO�PCKFDU�PSJFOUFE�QSPHSBN�JT�UP�DSFBUF�B�TFU�PG�PCKFDUT�
XIJDI�BU�SVO�UJNF�XJMM�JOUFSBDU�JO�TVDI�B�XBZ�BT�UP�TBUJTGZ�UIF�OFFET�PG�UIF�VTFST��
5IF�6.-�QSPWJEFT�UIF�CBTJD�NFDIBOJTNT�OFFEFE�UP�EFTDSJCF�UIJT�BTQFDU�PG�B�TZT�
UFNlT�JNQMFNFOUBUJPO�JO�UIF�GPSN�PG�BO�PCKFDU�EJBHSBN�CVU�OPU�FOUJSFMZ�JO�BO�
BQQSPQSJBUF�GPSN��5IJT�JT�CFDBVTF�UIF�XBZ�JO�XIJDI�PCKFDU�EJBHSBNT�BSF�VTFE�JO�
BOBMZTJT�JT�OPU�BQQSPQSJBUF�GPS�EFTDSJCJOH�UIF�mBT�JTn�JNQMFNFOUBUJPO�PG�B�QSP�
HSBN��*O�BOBMZTJT�PCKFDU�EJBHSBNT�BSF�HFOFSBMMZ�VTFE�UP�EFQJDU�B�UZQJDBM�TFU�PG�
OBNFE�JOTUBODFT�BOE�B�UZQJDBM�TFU�PG�MJOLT�JO�PSEFS�UP�QSPWJEF�BO�JMMVTUSBUJPO�PG�
UIF�LJOE�PG�PCKFDU�TUSVDUVSFT�UIBU�BSF�NFBOJOHGVM�GPS�UIF�BQQMJDBUJPO�VOEFS�
EFWFMPQNFOU��5IFSF�JT�OP�SFBM�TFOTF�PG�QSFDJTFMZ�XIFO�UIF�PCKFDU�TUSVDUVSF�FYJTUT�
BOE�GSPN�XIPTF�QFSTQFDUJWF�JU�JT�EFGJOFE�

*O�B�SVOOJOH�PCKFDU�PSJFOUFE�QSPHSBNNJOH�IPXFWFS�UIF�TFU�PG�PCKFDUT�JO�FYJTU�
FODF�BU�BOZ�POF�QPJOU�JO�UJNF�JT�DPOTUBOUMZ�DIBOHJOH��.PSFPWFS�UIF�BCTPMVUF�
OBNFT�PG�PCKFDUT�JG�UIFZ�IBWF�BOZ�NFBOJOH�BSF�LOPXO�POMZ�UP�UIF�SVO�UJNF�TZT�
UFN��*OEJWJEVBM�PCKFDUT�POMZ�LOPX�BCPVU�	BOE�BSF�BCMF�UP�DPNNVOJDBUF�XJUI
�
PUIFS�PCKFDU�UISPVHI�UIF�OBNFT�PG�UIFJS�JOTUBODF�WBSJBCMFT��5IF�QSFEFGJOFE�6.-�
PCKFDU�EJBHSBN�GFBUVSFT�BMTP�OFHMFDU�BOPUIFS�JNQPSUBOU�BTQFDU�PG�B�SVOOJOH�TZT�
UFN�LOPXO�BT�UIF�DSFBUJPO�USFF��"QBSU�GSPN�UIF�PVUFSNPTU�PCKFDU�	PS�NBJO�QSP�
HSBN
�BMM�PUIFS�PCKFDUT�JO�B�SVOOJOH�QSPHSBN�IBWF�UP�CF�DSFBUFE�CZ�TPNF�PUIFS�
PCKFDU�BOE�GBJMJOH�UP�FOTVSF�UIJT�UBLFT�QMBDFT�QSPQFSMZ�JT�POF�PG�UIF�NBKPS�
TPVSDFT�PG�FSSPST�JO�PCKFDU�PSJFOUFE�QSPHSBNT�

5P�SFDUJGZ�UIFTF�QSPCMFN�UIF�/0'�NBLFT�UXP�NBJO�FOIBODFNFOUT�UP�UIF�CBTJD�
PCKFDU�EJBHSBN�DPODFQUT�JO�UIF�6.-��

p UIF�GJSTU�JT�UP�JEFOUJGZ�UXP�EJTUJODU�LJOET�PG�PCKFDU�EJBHSBNT���TOBQTIPU�PCKFDU�
EJBHSBNT�XIJDI�EFTDSJCF�B�HSPVQ�PG�PCKFDUT�BOE�UIFJS�MJOLT�BU�B�QBSUJDVMBS�
JOTUBODF�JO�UJNF�BOE�IJTUPSZ�PCKFDU�EJBHSBNT�XIJDI�EFTDSJCF�UIF�TBNF�JOGPS�
NBUJPO�BDDVNVMBUFE�PWFS�B�QFSJPE�PG�UJNF��

p UIF�TFDPOE�JT�UP�NBLF�FWFSZ�PCKFDU�EJBHSBN�SFMBUJWF�UP�POF�TQFDJGJD�PCKFDU�JO�
UIF�EJBHSBN�LOPXO�BT�UIF�SPPU�

5IFTF�UXP�FOIBODFNFOUT�BSF�DMPTFMZ�SFMBUFE�CFDBVTF�UIF�JOGPSNBUJPO�DPOUBJOFE�
JO�FBDI�LJOE�PG�PCKFDU�EJBHSBN�JT�EFGJOFE�SFMBUJWF�UP�UIF�SPPU�PCKFDU��*O�UIF�DBTF�
PG�B�TOBQTIPU�EJBHSBN�UIF�JOTUBODF�PG�UJNF�SFQSFTFOUFE�CZ�UIF�EJBHSBN�DPSSF�



��

5IF�/PSNBM�0CKFDU�'PSN

$PQZSJHIU� 'SBVOIPGFS�*&4&�����

TQPOET�UP�B�QBSUJDVMBS�TUBUF�PG�UIF�SPPU�PCKFDU�BOE�JO�UIF�DBTF�PG�B�IJTUPSZ�EJB�
HSBN�UIF�QSFTFOUFE�JOGPSNBUJPO�JT�BDDVNVMBUFE�XJUI�SFTQFDU�UP�UIF�SPPU�PCKFDU��
.PSF�TQFDJGJDBMMZ�B�IJTUPSZ�PCKFDU�EJBHSBN�TIPXT�BO�BDDVNVMBUJPO�PG�BMM�PCKFDUT�
XIJDI�UIF�SPPU�PCKFDU�JT�MJOLFE�UP�EVSJOH�JUT�MJGFUJNF�

5IF�/0'�EFGJOFT�WBSJPVT�TUFSFPUZQFT�BOE�DPOTUSBJOUT�UP�TVQQPSU�BOE�FOGPSDF�UIJT�
VTBHF�PG�PCKFDU�EJBHSBNT�BT�JMMVTUSBUFE�JO�'JHVSF����5IJT�FYBNQMFT�JMMVTUSBUFT�UIF�
TFU�PG�MJOLT�XIJDI�BSF�NFBOJOHGVM�GPS�B�VTFS�PG�B�MJCSBSZ�XIP�JT�DVSSFOUMZ�CPSSPX�
JOH�B�CPPL��"�VTFS�XIP�IBT�B�OP�CPPLT�PO�MPBO�XPVME�IBWF�B�EJGGFSFOU�TFU�PG�
MJOLT��

'JHVSF��� 4OBQTIPU�0CKFDU�%JBHSBN

'JHVSF���JMMVTUSBUFT�NPTU�PG�UIF�JNQPSUBOU�PCKFDU�EJBHSBN�TUFSFPUZQFT�BOE�FYUFO�
TJPOT�EFGJOFE�JO�UIF�/0'��'JSTU�JU�TIPXT�UIF�VTF�PG�UIF���SPPU���TUFSFPUZQF�UP�
TIPX�UIBU�UIF�BOPOZNPVT�PCKFDU��#PSSPXFS�JT�UIF�SPPU�PG�UIJT�QBSUJDVMBS�PCKFDU�
EJBHSBN��4FDPOE�JU�JMMVTUSBUFT�UIF�VTF�PG�UIF�TUFSFPUZQF���DSFBUFT���UP�JOEJDBUF�
UIBU�UIJT�PCKFDU�JT�SFTQPOTJCMF�GPS�HFOFSBUJOH�UIF�-PBO�PCKFDU�-����"MUIPVHI�UIJT�
PCKFDU�IBT�B�OBNF�UIF�#PSSPXFS�EPFT�OPU�LOPX�UIJT�OBNF��*U�JT�POMZ�BCMF�UP�
BDDFTT�UIF�-PBO�PCKFDU�UISPVHI�UIF�SPMF�OBNF�#PSSPXFE�XIJDI�DPSSFTQPOET�UP�
UIF�OBNF�PG�UIF�JOTUBODF�WBSJBCMF�JO�UIF�DMBTT�EFGJOJOH�CPSSPXFST��5IJSEMZ�UIF�
QSFTFODF�PG�UIF�TUBUF�EFGJOJUJPO�<CPSSPXJOH>�JO�UIF�CPEZ�PG�UIF�PCKFDU�JOEJDBUFT�
UIBU�UIJT�EJBHSBN�JT�B�TOBQTIPU�EJBHSBN�EFQJDUJOH�UIF�MJOLT�XIJDI�#PSSPXFS�IBT�
XIFO�JU�JT�JO�UIF�CPSSPXJOH�TUBUF��"MUIPVHI�UIF�6.-�EPFT�OPU�JOUFOE�TUBUF�UP�CF�
SFQSFTFOUFE�XJUIJO�PCKFDU�EJBHSBNT�UIF�BQQSPBDI�JO�UIF�/0'�JT�DPOTJTUFOU�XJUI�
UIF�OPUBUJPO�GPS�PCKFDU�TUBUF�EFGJOFE�GPS�BDUJWJUZ�EJBHSBNT�

��SPPU��

��DSFBUFT��

#PSSPXFS

<CPSSPXJOH>

#PSPXFE

#PSSPXFE*UFN#������#PPL

-���-PBO

�#PSSPXFS
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� 4035

*O�PSEFS�UP�CF�PG�QSBDUJDBM�WBMVF�UIF�/0'�OFFET�BQQSPQSJBUF�NFUIPEPMPHJDBM�TVQ�
QPSU��5IJT�JT�UIF�HPBM�PG�4035�	4ZTUFNBUJD�0CKFDU�0SJFOUFE�3FGJOFNFOU�BOE�
5SBOTMBUJPO
��4035�QSPWJEFT�B�QSBDUJDBM�UFDIOJRVF�GPS�MFWFSBHJOH�UIF�/0'�BOE�UIF�
DPODFQU�PG�SFGJOFNFOU�USBOTMBUJPO�TFQBSBUJPO�CZ�QBDLBHJOH�VTFGVM�SFGJOFNFOUT�
BOE�USBOTMBUJPOT�<�>�

*O�WJFX�PG�UIF�TVDDFTT�PG�UIF�QBUUFSO�DBUBMPHVJOH�BQQSPBDIFT�QJPOFFSFE�CZ�
(BNNB�<�>�BOE�#VTDINBOO�<�>�4035�SFGJOFNFOU�BOE�USBOTMBUJPO�HVJEFMJOFT�BSF�
QBDLBHFE�JO�B�TJNJMBS�TUZMF��)PXFWFS�UIFSF�JT�B�TVCUMF�EJGGFSFODFT�CFUXFFO�UIF�
QBUUFSOT�EFGJOFE�JO�4035�BOE�UIPTF�PG�(BNNB�BOE�#VTDINBOO��8IFSFBT�UIF�
MBUUFS�FTTFOUJBMMZ�DBQUVSF�HPPE�	J�F��VTFGVM
�PCKFDU�PSJFOUFE�TUSVDUVSFT�CFIBWJPST�
4035�QBUUFSOT�DBQUVSF�HPPE�	J�F��VTFGVM
�NBQQJOHT�CFUXFFO�PCKFDU�PSJFOUFE�
TUSVDUVSFT�CFIBWJPST��

5XP�GPSNT�PG�QBUUFSOT�BSF�SFDPHOJ[FE�JO�4035��SFGJOFNFOU�QBUUFSOT�XIJDI�
EFTDSJCF�mHPPEn�SFGJOFNFOUT�XJUIJO�UIF�6.-�GPS�SFBDIJOH�TUSVDUVSFT�BU�UIF�
JNQMFNFOUBUJPO�MFWFM�TQFDJGJFE�CZ�UIF�/0'�BOE�USBOTMBUJPO�QBUUFSOT�XIJDI�
EFTDSJCF�UIF�mHPPEn�NBQQJOH�PG�6.-�/0'�NPEFMT�UP�B�TQFDJGJD�PCKFDU�PSJFOUFE�
QSPHSBNNJOH�MBOHVBHF�	F�H��$��
��5IF�MBUUFS�BSF�TJNJMBS�UP�mJEJPNTn�<�>�JO�UIBU�
UIFZ�BSF�MBOHVBHF�TQFDJGJD�IPXFWFS�BT�NFOUJPOFE�BCPWF�UIFZ�SFQSFTFOU�NPSF�PG�
B�NBQQJOH�HVJEFMJOF�UIBO�B�VTFGVM�QSPHSBNNJOH�QSBDUJDF��"O�FYBNQMF�PG�FBDI�
PG�UIF�UXP�QBUUFSO�GPSNT�DBO�CF�GPVOE�JO�'JHVSF���

0G�DPVSTF�UIFSF�JT�SBSFMZ�B�TJOHMF�QBUUFSO�XIJDI�QSPWJEFT�UIF�CFTU�NBQQJOH�
	SFGJOFNFOU�PS�USBOTMBUJPO
�PG�B�HJWFO�TUSVDUVSF�VOEFS�BMM�DJSDVNTUBODFT��(FOFS�
BMMZ�UIFSF�BSF�TFWFSBM�QPUFOUJBM�NBQQJOHT�BOE�UIF�POF�XIJDI�JT�NPTU�BQQSPQSJBUF�
JO�B�QBSUJDVMBS�DPOUFYU�EFQFOET�PO�UIF�BTTPDJBUFE�OPO�GVODUJPOBM�SFRVJSFNFOUT�
	F�H��QFSGPSNBODF�OFFET�TQBDF�MJNJUBUJPOT�SFMJBCJMJUZ�FUD�
��5IFSFGPSF�QBUUFSOT�
IBWF�UP�QSPWJEF�B�DPOUFYU�EFTDSJQUJPO�XIJDI�BMMPXT�B�EFWFMPQFS�UP�DIPPTF�UIF�
POF�NPTU�TVJUBCMF�GPS�IJT�IFS�QBSUJDVMBS�OFFET��1SPWJEJOH�TVDI�JOGPSNBUJPO�BMMPXT�
4035�UP�PGGFS�B�MFWFM�PG�DPOUFYU�TFOTJUJWJUZ�XIJDI�JT�JNQPTTJCMF�JO�BVUPNBUFE�
NBQQJOH�UPPMT�XIJMF�BU�UIF�TBNF�UJNF�TUJMM�CFJOH�SFBTPOBCMZ�TZTUFNBUJD��%FWFM�
PQFST�BSF�UPME�QSFDJTFMZ�XIBU�UP�SFGJOF�PS�USBOTMBUF�IPX�UP�QFSGPSN�UIFTF�SFGJOF�
NFOUT�USBOTMBUJPOT�BOE�XIFO�UP�QFSGPSN�UIF�SFMFWBOU�BDUJWJUZ��"U�UIF�TBNF�UJNF�
IPXFWFS�UIFZ�DBO�UBJMPS�UIF�QBSUJDVMBS�SFGJOFNFOUT�BOE�USBOTMBUJPOT�JO�EJGGFSFOU�
XBZT�UIBU�EFQFOE�PO�UIF�SFMFWBOU�DPOUFYU�GBDUPST��.PSF�EFUBJMFE�JOGPSNBUJPO�PO�
4035�BOE�JUT�QBUUFSOT�DBO�CF�GPVOE�JO�<�>�
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'JHVSF��� 1BUUFSO�&YBNQMFT

���� 3F JOFNFOU�1BUUFSO�m�0OF�XB �BTTPDJBUJPO�	�
m

'BNJM ��*OUFSBDUJPO

$POUFYU��

%FTDSJ UJPO�

� $MBTT�#�BDDFTTFT�DMBTT�"�	VOJEJSFDUJPOBM��NBO �UP�
POF
��5IJT�SFMBUJPO� JT�DIBSBDUFSJ[FE�C �B�SPMF�BOE
PMMPXT�UIF�SVMFT� PS��� UBOEBSE���DMJFOUTIJ �

)PX�5P�
��� %F JOF�VTBHF�EJSFDUJPO
��� %F JOF�SPMF�BOE�JUT�WJTJCJMJU
��� %F JOF�DMJFOUTIJ

*O VFODF�	������P�����


.BJOUBJOBCJMJU �

1FS PSNBODF P

3FMJBCJMJU �

3FVTBCJMJU P

FDVSJU �

BDF �

���

" #�

$

" #
�

��4UBOEBSE��

��3FGJOFNFOU��

��3PMF

���� 5SBOTMBUJPO�1BUUFSO��� UBOEBSE��� 5BSHFU��$��

$POUFYU�

%FTDSJ UJPO��
� $MBTT�#�BDDFTTFT�$MBTT�"�	VOJEJSFDUJPOBM

� 3PMF����"UUSJCVUF�P �U F�"�JO�$MBTT�#
� $MBTT�#�IBT�BDDFTT�UP�NBO �DMBTTFT�"����

"UUSJCVUF�JT�BO�BSSB
� $PEF�$POTUSVDUT��1PJOUFS�"SSB �m# �3F FSFODFn�
5SBDF��
� $PSSFT POEJOH�SF JOFNFOU� BUUFSOT�����
� 5BSHFU�$PN JMFS��HDD

*O VFODF�	������P�����


.BJOUBJOBCJMJU �

1FS PSNBODF P

3FMJBCJMJU �

3FVTBCJMJU P

FDVSJU �

BDF �

���

"#
*��4UBOEBSE��

�3PMF

class B 
{
 private:
    A* Role[]; 
     void add{A* a, int id}
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� $PODMVTJPO

5IF�QIFOPNFOBM�JOUFSFTU�JO�UIF�6OJGJFE�.PEFMMJOH�-BOHVBHF�QSPWJEFT�B�SFBM�
DIBODF�GPS�UIF�TPGUXBSF�FOHJOFFSJOH�QSPGFTTJPO�UP�JODSFBTF�UIF�BNPVOU�PG�NPE�
FMMJOH�XPSL�XIJDI�JT�QFSGPSNFE�JO�UIF�DPNQFUJUJWF�TPGUXBSF�EFWFMPQNFOU�JOEVT�
USZ�BOE�UISPVHI�UIJT�UP�JODSFBTF�RVBMJUZ�TUBOEBSET��)PXFWFS�UIJT�DIBODF�XJMM�CF�
MPTU�JG�EFWFMPQFST�BSF�HJWFO�OP�FGGFDUJWF�BOE�QSBDUJDBM�MJOL�CFUXFFO�6.-T�EJB�
HSBNT�BOE�UIF�FYFDVUBCMF�JNQMFNFOUBUJPOT�PG�UIFJS�TZTUFNT��

5IJT�QBQFS�IBT�EFTDSJCFE�B�TUSBUFHZ�GPS�BEESFTTJOH�UIJT�OFFE�XIJDI�JT�CBTFE�PO�
UISFF�UJNF�IPOPSFE�BOE�GVOEBNFOUBM�FOHJOFFSJOH�QSJODJQMFT��5IF�GJSTU�JT�UIF�
QSJODJQMF�PG�mTFQBSBUJPO�PG�DPODFSOTn��5IF�CBTJD�UFOFU�PG�UIF�BQQSPBDI�JT�UP�
DMFBOMZ�EJTUJOHVJTI�BOE�TFQBSBUF�UXP�JOEFQFOEFOU�JTTVFT�JO�USBOTGPSNJOH�IJHI�
MFWFM�NPEFT�JOUP�FYFDVUBCMF�DPEF���OBNFMZ�SFGJOFNFOU�BOE�USBOTMBUJPO��5IF�TFD�
POE�JT�UIF�QSJODJQMF�PG�mFYQMPJUJOH�DPNNPOBMJUZn��5IF�BQQSPBDI�JT�FYQMJDJUMZ�
BJNFE�BU�FYQMPJUJOH�UIF�DPNNPO�DPSF�DPODFQUT�PG�PCKFDU�PSJFOUFE�MBOHVBHFT�
BOE�UISPVHI�UIJT�UP�EFGJOF�B�TFU�PG�HFOFSBM�SFGJOFNFOU�QBUUFSOT�XIJDI�BSF�JOEF�
QFOEFOU�PG�MBOHVBHF�JEJPTZODSBTJFT��5IF�UIJSE�JT�UIF�QSJODJQMF�PG�mEJWJEF�BOE�DPO�
RVFSn��#Z�DMFBSMZ�TFQBSBUJOH�BOE�DBQUVSJOH�JOEJWJEVBM�SFGJOFNFOU�BOE�USBOTMBUJPO�
TUFQT�UIF�BQQSPBDI�EJWJEFT�B�TJOHMF�mTFNBOUJDBMMZ�MBSHFn�NBQQJOH�TUFQ�JOUP�
TFSJFT�PG�JOUFMMFDUVBMMZ�TNBMMFS�TUFQT��5IJT�OPU�POMZ�TFSWFT�UP�EPDVNFOU�UIF�TUFQT�
CVU�TJHOJGJDBOUMZ�JNQSPWFT�UIF�MJLFMJIPPE�UIBU�UIF�PWFSBMM�NBQQJOH�XJMM�CF�DPSSFDU�

5IFTF�JEFBT�BSF�FNCPEJFE�XJUIJO�B�SFTUSJDUFE�FYUFOTJPO�PG�UIF�6.-�LOPXO�BT�
UIF�/PSNBM�0CKFDU�'PSN�BOE�BSF�TVQQPSUFE�CZ�B�NFUIPEPMPHZ�GPS�UIFJS�QSBDUJDBM�
BQQMJDBUJPO�LOPXO�BT�4035��0OF�PG�UIF�NBJO�BEWBOUBHFT�PG�UIF�4035�BQQSPBDI�
JT�UIBU�JU�mEPFTOlU�DBSFn�XIFSF�UIF�PSJHJOBM�6.-�EJBHSBNT�DPNF�GSPN��*O�PUIFS�
XPSET�UIF�4035�BQQSPBDI�JT�JOEFQFOEFOU�PG�BOE�VTBCMF�XJUI�BOZ�PG�UIF�NBJO�
TUSFBN�6.-�EFWFMPQNFOU�NFUIPEPMPHJFT��5IF�VMUJNBUF�HPBM�PG�UIJT�XPSL�JT�UP�
EFGJOF�TVGGJDJFOU�SFGJOFNFOU�QBUUFSOT�UP�FOBCMF�BOZ�6.-�DPNQMJBOU�EJBHSBN�UP�
CF�OPSNBMJ[FE�JOUP�/0'�GPSN�SFBEZ�GPS�USBOTMBUJPO�JOUP�DPEF�

"OPUIFS�JNQPSUBOU�QSPQFSUZ�PG�UIJT�BQQSPBDI�JT�JUT�mUPPM�GSJFOEMJOFTTn��"T�EJT�
DVTTFE�JO�UIF�JOUSPEVDUJPO�CZ�USZJOH�UP�TVQQPSU�UIF�TJOHMF�TUFQ�JNQMFNFOUBUJPO�
PG�BMM�6.-�NPEFMMJOH�DPODFQUT�OP�NBUUFS�XIBU�UIFJS�MFWFM�PG�BCTUSBDUJPO�DBTF�
UPPMT�NBZ�BDUVBMMZ�CF�EPJOH�EFWFMPQFST�B�EJTTFSWJDF��5IJT�JT�CFDBVTF�UIFZ�UZQJDBMMZ�
IBWF�UP�BQQMZ�B�mPOF�TJ[F�GJUT�BMMn�NBQQJOH�TUSBUFHZ�XIJDI�GBJMT�UP�EPDVNFOU�UIF�
SBUJPOBMF�GPS�UIF�NBQQJOH�BOE�PGUFO�GBJMT�UP�QSPWJEF�UIF�CFTU�NBQQJOH�GPS�UIF�
DJSDVNTUBODFT�JO�IBOE��5IF�4035�BQQSPBDI�CBTFE�PO�UIF�/0'�QSPNJTFT�UP�
JNQSPWF�UIJT�TJUVBUJPO�CZ�FOBCMJOH�UPPMT�UP�DPODFOUSBUF�XIBU�UIFZ�EP�CFTU�
OBNFMZ�DPOUFYU�JOEFQFOEFOU�USBOTMBUJPO�CFUXFFO�EJGGFSFOU�SFQSFTFOUBUJPOT�PG�
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UIF�TBNF�DPODFQU��5IF�TVCUMF�DPOUFYU�TFOTJUJWF�BTQFDUT�PG�UIF�JNQMFNFOUBUJPO�
QSPDFTT�DBO�UIFO�CF�MFGU�UP�IVNBOT�

*O�UIF�MPOH�UFSN�GPSNBMMZ�EFGJOFE�MBOHVBHFT�BOE�OPUBUJPOT�NBZ�CFDPNF�BWBJM�
BCMF�XIJDI�XJMM�FOBCMF�UIF�USBOTMBUJPO�PG�HSBQIJDBM�NPEFMT�UP�FYFDVUBCMF�DPEF�UP�
CF�QFSGPSNFE�XJUI�GPSNBM�SJHPS�BOE������BDDVSBDZ��6OUJM�UIBU�UJNF�IPXFWFS�
XF�CFMJFWF�UIF�BQQSPBDI�PVUMJOFE�JO�UIJT�QBQFS�XIJDI�JT�DVSSFOUMZ�VOEFS�EFWFMPQ�
NFOU�BU�UIF�'SBVOIPGFS�*OTUJUVUF�GPS�&YQFSJNFOUBM�4PGUXBSF�&OHJOFFSJOH�QSP�
WJEFT�POF�PG�UIF�NPTU�QSBDUJDBM�XBZT�PG�JOUSPEVDJOH�TPNF�SJHPS�JOUP�UIF�JNQMF�
NFOUBUJPO�QIBTF�PG�PCKFDU�PSJFOUFE�EFWFMPQNFOU�BOE�JO�QSPWJEJOH�B�SFBTPOBCMF�
EFHSFF�PG�USBDFBCJMJUZ�BOE�WFSJGJBCJMJUZ�CFUXFFO�HSBQIJDBM�NPEFMT�BOE�UIF�PCKFDU�
PSJFOUFE�QSPHSBNT�XIJDI�JNQMFNFOU�UIFN�
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3FGFSFODFT

<�>� $PMJO�"ULJOTPO�BOE�.JDIFM�*[ZHPO��*PO�B�OPUBUJPO�GPS�UIF�HSBQIJDBM�EFQJD�
UJPO�PG�PCKFDU�PSJFOUFE�QSPHSBNT��5FDIOJDBM�SFQPSU�6OJWFSTJUZ�PG�)PVTUPO�
$MFBS�-BLF�������BWBJMBCMF�WJB�888�BU��IUUQ���SJDJT�DM�VI�FEV�BULJOTPO�
JPO� �

<�>� $ISJTUJBO�#VOTF�BOE�$PMJO�"ULJOTPO��*NQSPWJOH�RVBMJUZ�JO�PCKFDU�PSJFOUFE�
TPGUXBSF��4ZTUFNBUJD�SFGJOFNFOU�BOE�USBOTMBUJPO�PG�NPEFMT�UP�DPEF��4VC�
NJUUFE�UP�UIF�'PVSUFFOUI�"OOVBM�$POGFSFODF�PO�0CKFDU�PSJFOUFE�1SPHSBN�
NJOH�4ZTUFNT�-BOHVBHFT���"QQMJDBUJPOT�	0014-"
������� �

<�>� '� #VTDINBOO�3� .FVOJFS�)� 3PIOFSU�1� 4PNNFSMBE�BOE�.� 4UBM��1BU�
UFSO�0SJFOUFE�4PGUXBSF�"SDIJUFDUVSF�p�"�4ZTUFN�PG�1BUUFSOT��+PIO�8JMFZ�
BOE�4POT������ �

<�>� &� (BNNB�3� )FMN�3� +PIOTPO�BOE�+� 7MJTTJEFT��%FTJHO�1BUUFSOT�p�&MF�
NFOUT�PG�3FVTBCMF�0CKFDU�0SJFOUFE�4PGUXBSF��"EEJTPO�8FTMFZ������ �

<�>� 3JDIBSE $��-FF�BOE�8JMMJBN .��5FQGFOIBSU��6.-�BOE�$����"�1SBDUJDBM�
(VJEF�5P�0CKFDU�0SJFOUFE�%FWFMPQNFOU��1SFOUJDF�)BMM������ �

<�>� +BNFT�3VNCBVHI�*WBS�+BDPCTPO�BOE�(SBEZ�#PPDI��5IF�6OJGJFE�.PEFMJOH�
-BOHVBHF�3FGFSFODF�.BOVBM��0CKFDU�5FDIOPMPHZ�4FSJFT��"EEJTPO�8FTMFZ�
����� �

<�>� 4BMMZ�4IMBFS�BOE�4UFQIFO +��.FMMPS��5IF�TIMBFS�NFMMPS�NFUIPE��1BHFT�PO�UIF�
888�XIJDI�DBO�CF�GPVOE�BU��IUUQ���XXX�QSPKUFDI�DPN�TNNFUIPE�
TNNFUIPE�IUNM������ �
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$PQZSJHIU������'SBVOIPGFS�*&4&�
"MM�SJHIUT�SFTFSWFE��/P�QBSU�PG�UIJT�QVCMJDBUJPO�NBZ�
CF�SFQSPEVDFE�TUPSFE�JO�B�SFUSJFWBM�TZTUFN�PS�USBOT�
NJUUFE�JO�BOZ�GPSN�PS�CZ�BOZ�NFBOT�JODMVEJOH�
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