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.RUL^`HQMH�QRYRJ�YLGD�NRPXQLNDFLMH�¬�,5&��,QWHUQHW�5HOD\�&KDW���SURX]URNRYDOR
MH�XSRWUHEX�VSHFLILaQLK�UHaL��XJODYQRP�SUHX]HWLK�L]�HQJOHVNRJ�MH]LND���&LOM�RYRJ
UDGD�MH�GD�VH�WH�UHaL�LVSLWDMX��GD�VH�SRSL^X�L�GD�VH�SURYHUL�GD�OL�SUHX]HWH�UHaL
SRVWDMX�GHR�QD^HJ�MH]LaNRJ�VLVWHPD�WLPH�^WR�SRaLQMX�GD�VH�PHQMDMX�SR�REUDVFLPD
SURPHQH� VUSVNRJ� MH]LND� LOL� SRVWDMX� WYRUEHQR� SURGXNWLYQH�� $QDOL]LUDQR� MH� ���
UHSOLND�JGH�MH�SURQD_HQD����UHa�L�L]UD]�NRML�VH�PRCH�VYUVWDWL�X�OHNVLNX�VSHFLILaQX
]D�aHW��2G�WRJD�MH����UHaL�NRMH�VX�ELOH�X�VUSVNRP�MH]LNX�L�YDQ�OHNVLNH�aHWD��DOL�LP
MH�]QDaHQMH�SURPHQMHQR��L����UHaL�VWUDQRJ�SRUHNOD�NRMH�VX�GRELOH�SURPHQX�L�LOL
SRVWDOH�SURGXNWLYQH��GRN�]D�RVWDOH�QLMH�SRWYU_HQD�SURPHQD�QD�RYRP�NRUSXVX��

8YRG
5D]YRM�LQWHUQHWD�RPRJX`LR�MH�QRYH�YLGRYH�NRPXQLNDFLMH�SXWHP�NRP�

SMXWHUD��HOHNWURQVNX�SR^WX��H�PDLO���,5&��,QWHUQHW�5HOD\�&KDW���RVWDYOMDQMH
SRUXND�]D�NDVQLMX�GLVNXVLMX��RII�OLQH�PHVVDJLQJ���L�VO��8aHVQLN�PRCH�NRPX�
QLFLUDWL�VD�MHGQRP�LOL�YL^H�RVRED�LVWRYUHPHQR��^WR�]DYLVL�RG�VDPRJ�L]ERUD
QDaLQD�HOHNWURQVNL�SRVUHGRYDQRJ�NRPXQLFLUDQMD��AHW�LOL�`DVNDQMH�QD�LQ�
WHUQHWX��,5&��MH�GLUHNWQR�L�RGYLMD�VH�X�UHDOQRP�YUHPHQX��WH�VX�XaHVQLFL
QHND�YUVWD�SRVHWLODFD�SULaDRQLFH��FKDW�URRP���WM��YLUWXDOQRJ�SURVWRUD�NRML
RQL�LVWRYUHPHQR�SRVH`XMX��8�WRP�SURVWRUX�QD�NRPXQLNDFLMX�XWLaH�PQRJR
VSROMD^QMLK�IDNWRUD��WH�MH�MH]LN�aHWD�GUXJDaLML�L�RG�JRYRUQRJ�L�RG�SLVDQRJ
MH]LND��3ULOLNRP�XSRWUHEH�VUSVNRJ�MH]LND�QD�aHWX�XRaDYDMX�VH�SURPHQH�X
SRGUXaMX�OHNVLNH��6WYDUDMX�VH�QRYH�UHaL�SR]DMPOMLYDQMHP�L]�HQJOHVNRJ�MH]�
LND�L�WR�WDNR�̂ WR�VH�VNXSRYL�IRQHPD�SULODJR_DYDMX�WYRUEHQLP�L�PRUIROR^NLP
REUDVFLPD�QD^HJ�MH]LND��1MLKRYR�SR]DMPOMLYDQMH�VH�YU^L�SUHX]LPDQMHP�UHaL
X�QMLKRYRP�RVQRYQRP�REOLNX�SUL�aHPX�VH�RQH�SULODJR_DYDMX�VUSVNRP�L]JR�
YRUX�L�PHQMDMX�VH�SR�VUSVNLP�REUDVFLPD��6WDQRMaL`�L�3RSRYL`�����������
������3UHWSRVWDYOMD�VH�GD�NRG�LPHQLFD��NRMH�VX�QD�RYDM�QDaLQ�XYHGHQH�X
QD^�MH]LN��SRaLQMX�GD�VH�L]UDCDYDMX�VUSVNL�GHNOLQDFLRQL�SURFHVL�L�GD�VH�VYH
QHL]YHGHQH�LPHQLFH�PHQMDMX�SR�SUYRM�YUVWL��MHU�QHPDMX�QDVWDYDN��D�GD�QHNH
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RG�QMLK�SRVWDMX�L�SURGXNWLYQH��WM��SRVWDMX�RVQRYD�QRYLK�UHaL�NRMH�VH�L]YRGH
GRGDYDQMHP�VUSVNLK�WYRUEHQLK�QDVWDYDND��&LOM�RYRJ�UDGD�MH�GD�VH�SRNDCH
GD�OL�QRYH�UHaL��NRMH�aLQH�OHNVLNX�aHWD��QD�RYDM�QDaLQ�XOD]H�X�MH]LaNL�VLVWHP
VUSVNRJ�MH]LND�

0DWHULMDO�L�PHWRGH
/HNVLND�aHWD�SUHGVWDYOMD�VNXS�VYLK�UHaL�NRMH�VH�XSRWUHEOMDYDMX�X�VYDNR�

GQHYQRM�NRPXQLNDFLML�QD�QD^LP�,5&�VHUYHULPD��D�NRMH�QH�SULSDGDMX�RV�
QRYQRP�UHaQLaNRP�IRQGX�VUSVNRJ�MH]LND��/HNVLND�aHWD�MH�NDUDNWHULVWLaQD�SR
WRPH�^WR�VX�VYH�UHaL�LOL�L]�HQJOHVNRJ�MH]LND�LOL�QD^H�UHaL�NRMH�VX�GRELOH
QRYD�]QDaHQMD��8�DQDOL]L�VX�NRUL^`HQD�aHWLUL�SULYDWQD�UD]JRYRUD�RG����
UHSOLND�X�NRMLPD�VH�QDOD]L����UHa�NRMD�VSDGD�X�OHNVLNX�aHWD��=QDaHQMH�VYLK
RYLK�UHaL�REMD^QMHQR�MH�X�UHaQLNX��D�DQDOL]LUDQH�VX�VDPR�RQH�UHaL�]D�NRMH
VX�X�NRUSXVX�SURQD_HQL�SULPHUL�NRML�SRWYU_XMX�GD�VX�WH�UHaL�SRaHOH�SRSUL�
PDWL�VUSVNH�REUDVFH�SURPHQH�LOL�WYRUEH��3ULOLNRP�XYR_HQMD�QRYLK�UHaL�X�QD^
MH]LN��UHa�VH�L]�MH]LND�GDYDRFD�SUHX]LPD�X�RVQRYQRP�REOLNX�NDR�VNXS�JOD�
VRYD�NRML�VH�SULODJR_DYDMX�QD^HP�L]JRYRUX�L�SULPDMX�QD^X�SURPHQX�REOLND
�6WDQRMaL`�L�3RSRYL`�������������1D�SULPHU��RG�HQJOHVNH�LPHQLFH�FKDW�GR�
ELMHQD�MH�SR]DMPOMHQLFD�aHW��NRMD�MH�SRSULPLOD�QD^X�SURPHQX�REOLND��SD�MH
X^OD�X�LPHQLFH�,�JUDPDWLaNH�YUVWH��aHW��aHW�D��aHW�X…���5HaL�VX�DQDOL]LUDQH
VD�DVSHNWD�PRUIRORJLMH�L�WYRUEH�UHaL��8�GDOMRM�DQDOL]L�LVSLWLYDQR�MH�GD�OL�VX
VH�HQJOHVNH�UHaL�XNRUHQLOH�X�QD^�MH]LN�WDNR�^WR�MH�LVSLWLYDQD�QMLKRYD�SUR�
GXNWLYQRVW�L�GHNOLQDFLMD�NRG�LPHQLFD�

$QDOL]D�JUD_H
0RUIRORJLMD

,PHQLFH�SUYH�YUVWH��6YH�DQDOL]LUDQH�LPHQLFH�NRMH�VX�SUHX]HWH�L]
HQJOHVNRJ�MH]LND��ELOH�RQH�L]YHGHQH�X�PDWLaQRP�MH]LNX�LOL�QH��X�VUSVNRP
MH]LNX�VX�QHL]YHGHQH�DNR�QHPDMX�QDVWDYDN��WM��DNR�VH�]DYU^DYDMX�VXJODV�
QLNRP��=ERJ�WRJD�VH�PHQMDMX�NDR�LPHQLFH�,�YUVWH�L�PRCH�VH�VPDWUDWL�GD
VX�PX^NRJ�URGD��8�WH�LPHQLFH�VSDGDMX�VOHGH`H��RS��QLN��aHWHU��DGPLQ��KRS�
WRSLN��LUF��NLN��EDQ��aHW��ERW��PLUF�L�KDOIRS��0H_XWLP��PH_X�LPHQLFDPD�SUYH
YUVWH�QDOD]H�VH�L�L]YHGHQH�LPHQLFH�PX^NRJ�URGD��7DNYD�MH�LPHQLFD�UXOD^�
NRMD�MH�QDVWDOD�RG�HQJOHVNRJ�JODJROD�UXOH�X�RVQRYL�L�VXILNVD��D^��

6YH�VX�RYH�LPHQLFH�PX^NRJ�URGD�L�DNR�QHPDMX�QLNDNYRJ�QDVWDYND�X
QRPLQDWLYX�MHGQLQH�X�PQRCLQL�GRGDMH�VH�LQILNV��RYD��^WR�MH�NDUDNWHULVWLaQR
]D�LPHQLFH�VWUDQRJ�SRUHNOD��6WHYDQRYL`�������������$NR�VH�SURPHQD�VYLK
RYLK�LPHQLFD�XSRUHGL�VD�REUDVFLPD�]D�SURPHQX�LPHQLFD�SUYH�YUVWH��XRaDYD
VH�GD�RYH�LPHQLFH�LPDMX�X�VYLP�REOLFLPD�SURPHQX�LPHQLFD�SUYH�YUVWH��WD�
EHOD����
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7DEHOD����3URPHQD�LPHQLFD�,�YUVWH
MHGQLQD PQRCLQD
QDVWDYDN REOLN QDVWDYDN REOLN
����R��H QLN �L��D QLN�RY�L
�D QLN�D �D QLN�RY�D
�X QLN�X �LPD QLN�RY�LPD
�D��� QLN �H��D QLN�RY�H
�H��X��R QLN�X �L��D QLN�RY�L
�RP��HP QLN�RP �LPD QLN�RY�LPD
�X QLN�X �LPD QLN�RY�LPD

6YH�RYH�LPHQLFH�MDYOMDMX�VH�X�UD]OLaLWLP�QH]DYLVQLP�L�]DYLVQLP�SDGH�
CLPD��WM��VD�L�EH]�SUHGORJD��0H_X����LPHQLFD�NRMH�VH�]DYU^DYDMX�VXJODV�
QLNRP��]D����LPHQLFD�VH�X�JUD_L�QDOD]L�SRWYUGD�R�QMLKRYRM�SURPHQOMLYRVWL
SR�SUYRM�YUVWL��D�]D���QHPD�SRWYUGH�X�JUD_L�GD�VX�SURPHQOMLYH��D�QL�GD�VX
QHSURPHQOMLYH��MHU�VH�MDYOMDMX�X�QH]DYLVQLP�SDGHCLPD�¬�QRPLQDWLYX�L
DNX]DWLYX��8�WDEHOL���QDOD]H�VH�VYH�LPHQLFH�,�YUVWH�NRMH�VX�SURQD_HQH�X
JUD_L�L�SDGHCL�X�NRMLPD�VH�VYDND�RG�QMLK�MDYOMD��NDR�L�SULPHU�L]�JUD_H�JGH
VH�PRCH�X�NRQWHNVWX�XRaLWL�SURPHQD�

7DEHOD����,PHQLFH�,�YUVWH
LPHQLFD REOLN SULPHU�L]�JUD_H
RS QRPLQDWLY�MHGQLQH NDG�MD�SRVWDQHP�RS��EDQRYDFX�WHGR]LYRWQR

JHQLWLY�MHGQLQH PDOL�NDQDO�LPD�YLVH�RG���RSD�L�GYD�KRSD
YRNDWLY�MHGQLQH QDMPODGML�RSH�X�LVWRULML�FKHWD�
QRPLQDWLY�PQRCLQH RSRYL�WH�NLNRYDOL"�

QLN QRPLQDWLY�MHGQLQH QLN�MH�QDGLPDN
DNX]DWLY�MHGQLQH NDNR�GD�UHJLVWUXMHP�QLFN"
LQVWUXPHQWDOMHGQLQH SRNXVDR�VDP�VD�GUXJLP�QLNRP�GDSULVWXSLP
DNX]DWLY�PQRCLQH VLIUH�]D�RQH�NRML�QLVX�UHJLVWURYDOL�VYRMH

aHWHU YRNDWLY�MHGQLQH SD�VWD�VL�RQGD�UDGLR��OXGL�FKHWHUX"�
DGPLQ QRPLQDWLY�PQRCLQH FDN�QL�DGPLQL�QLVX�PRJOL�GD�WH�QDGMX�

JHQLWLY�PQRCLQH SULPHWLP�QHNR�REDYHVWHQMH�DGPLQD�
KRS QRPLQDWLY�MHGQLQH MH�O�FX�ELWL�EDU�KRS�QD�WYRP�NDQDOX"

JHQLWLY�MHGQLQH PDOL�NDQDO�LPD�YLVH�RG���RSD�L�GYD�KRSD
WRSLN DNX]DWLY�MHGQLQH MD�FLVWR�IRUH�UDGL�X]PHP�L�SURPHQLPWRSLN�

DNX]DWLY�PQRCLQH PRJX�GD�PHQMDP�WRSLNH
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LPHQLFD REOLN SULPHU�L]�JUD_H
LUF ORNDWLY�MHGQLQH QH�]QDV�QLVWD�R�LUFX
aHW JHQLWLY�MHGQLQH WL�VL�YHFLWR�KWHR�GD�EXGHV�QH]DYLVWDQ�RGFKHWD

ORNDWLY�MHGQLQH VDPR�YLVLV�RYGH�QD�FKHWX
ERW QRPLQDWLY�MHGQLQH PRM�ERW�FH�PRFL�PQRJR�YLVH

DNX]DWLY�MHGQLQH NDNR�GD�SRVWDYLP�ERWD
LQVWUXPHQWDOMHGQLQH WR�VDP�YHF�UHVLOD�VD�SUYLP�ERWRP
DNX]DWLY�PQRCLQH NDG�YHF�VWDYOMDV�WH�ERWRYH��VWDYL�QHNLGREDU�

PLUF ORNDWLY�MHGQLQH RQL�EURMHYL�NRMH�NXFDV�X�PLUFX"
LUFHU YRNDWLY�MHGQLQH VDPR�VWR�VDP�VH�NRQHNWRYDOD��OXGL�LUFHUX

8�WDEHOL���QDOD]H�VH�VYH�LPHQLFH�NRMH�VH�MDYOMDMX�X�QRPLQDWLYX�L
DNX]DWLYX�

7DEHOD����,PHQLFH�X�QRPLQDWLYX�L�DNX]DWLYX
LPHQLFD REOLN SULPHU�L]�JUD_H
NLN DNX]DWLY�MHGQLQH KDMGH�EU]R�GD�FXMHPR�NRPDQGX�]D�NLN
EDQ DNX]DWLY�MHGQLQH 6WHYD�VH�VD]DOLR�L�VNLQXR�PL�EDQ
UXOD^ QRPLQDWLY�MHGQLQH 6UGDQ�MH�QDMYHFL�UXOD>�PHGX�RSRYLPD
LJQRU DNX]DWLY�MHGQLQH VWDYOMDP�WH�QD�LJQRU
IODG DNX]DWLY�MHGQLQH IODG�PH�QH�]DQLPD
KDOIRS QRPLQDWLY�MHGQLQH MD�VDP�MHGYD�QHNL�KDOIRS��D�WL�GYD�ERWDLPDV�L�RS�VL

,PHQLFH�WUH`H�YUVWH��3R�WUH`RM�YUVWL�PHQMDMX�VH�LPHQLFH�CHQVNRJ�URGD
NRMH�VH�]DYU^DYDMX�QD��D��NDR�L�VYH�LPHQLFH�SULURGQRJ�PX^NRJ�URGD�NRMH
VH�X�QRPLQDWLYX�MHGQLQH�WDNR_H�]DYU^DYDMX�QDVWDYNRP��D��0H_X�RYLP
UHaLPD�L]GYDMDMX�VH�L]YHGHQH�LPHQLFH�aHWHUND�L�LUFHUND��2QH�LPDMX�QDVWDYDN
�ND�NRML�VH�NRULVWL�]D�L]YR_HQMH�LPHQLFD�NRMH�LPDMX�LVWR�]QDaHQMH�NDR�L
LPHQLFH�PX^NRJ�URGD�NRMH�VX�LP�PRWLYQH�UHaL��X]�LQIRUPDFLMX�GD�MH�UHa�R
CHQL�YU^LRFX�UDGQMH��]ERJ�aHJD�VH�PHQMDMX�SR�WUH`RM�YUVWL��8�JUD_L�VH
MDYOMDMX�SR�MHGQRP��L�WR�X�REOLNX�YRNDWLYD�MHGQLQH��aHWHUNR��LUFHUNR���HM�GH
VL�PRMD�QDMRPLOMHQLMD�aHWHUNR��HHHHHH��JGH�VL��LUFHUNR��VWR�JRGLQD"""��

8�JUD_L�LPD�XNXSQR����LPHQLFH�HQJOHVNRJ�SRUHNOD��0H_X�WLP�LPHQL�
FDPD�LPD����SURPHQOMLYLK�QHL]YHGHQLK�LPHQLFD����SURPHQOMLYH�L]YHGHQH�
]D���X�JUD_L�QHPD�GRND]D�R�QMLKRYRM��QH�SURPHQOMLYRVWL�L�GYH�QHSURPHQ�
OMLYH�NRMH�VX�RVWDOH�X�L]YRUQRP�REOLNX�

D���SULQFH]D!�HHH�HYR�PH��FHNDP�GD�PL�VH�MDYLV�QD�SULYDWH
E���/XQDWL;!�MH�O�FX�ELWL�EDU�KRS�QD�WYRP�NDQDOX"LOL�YRLFH
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7YRUED�UHaL
,]YHGHQL�JODJROL��6YL�JODJROL�L]YRGH�VH�RG�RVQRYD�HQJOHVNRJ�SRUHNOD

GRGDYDQMHP�VUSVNLK�VXILNVD���RYD��L��D����8�NRUSXVX�VH�MDYOMDMX�X�UD]OLaLWLP
JODJROVNLP�REOLFLPD��LQILQLWLY��SUH]HQW�L�SHUIHNDW���*ODJROL�NRML�VH�L]YRGH
VXILNVRP��RYD��VX��NLNRYDWL��EDQRYDWL��KRSRYDWL��IODGRYDWL��ORJRYDWL��RSRYDWL
L�aHWRYDWL��WDEHOD�����2YL�JODJROL�VX�L]YHGHQL�VXILNVRP��RYD��]DWR�^WR�MH�WR
VXILNV�NRML�VH�X�FHQWUDOQRP�GHOX�QD^H�]HPOMH�QDMaH^`H�NRULVWL�]D�L]YR_HQMH
JODJROD�RG�VWUDQLK�UHaL��2QL�VX�LVWR�WDNR�PRJOL�ELWL�L]YHGHQL�SRPR`X
VXILNVD��LUD��L��LVD��D�GD�VH�SUL�WRP�QMLKRYR�]QDaHQMH�QH�SURPHQL��0H_XWLP�
VXILNV��LUD��VH�RELaQR�NRULVWL�X�]DSDGQLP�NUDMHYLPD��GRN�MH�VXILNV��LVD�
aH^`L�X�LVWRaQLP�NUDMHYLPD��6WHYDQRYL`�������������*ODJROL�L]YHGHQL�VXILN�
VRP��D��VX�LUFDWL�L�UXODWL��

7DEHOD����,]YHGHQL�JODJROL
JODJRO RVQRYD VXILNV SULPHU�L]�JUD_H
NLNRYDWL NLN� �RYD� 2SRYL�WH�NLNRYDOL"�
EDQRYDWL EDQ� �RYD� PRJX�GD�NLNXMHP�L�GD�EDQXMHP�NDGJRG�KRFX
KRSRYDWL KRS� �RYD� KRSRYDR�MH�PHQH�VLQRF�6WHYD�
UXODWL UXO� �D� MHGQRP�UHFMX�UXODP�RYGH��EUH�UXODVVDP����
LUFDWL LUF� �D� LUFDV�SRQRYR�D"
IODGRYDWL IODG� �RYD� GD�YLGLV�NDG�NR�IODGXMH"""
ORJRYDWL ORJ� �RYD�� GDQ�WL�ORJXMH�QRQ�VWRS�NDQDO"
RSRYDWL RS� �RYD� GD�WH�RSXMHP�D"
aHWRYDWL aHW� �RYD� QHPD�VPLVOD�����VDPR�FHWXMHV���
KDOIRSRYDWL KDOIRS� �RYD� GRYROMQR�PL�MH�GD�PH�KDOIRSXMX

8�JUD_L�VH�QDOD]L����JODJROD�L�VYL�VX�L]YHGHQL��0H_X�RYLP�L]YHGHQLP
JODJROLPD�PRCH�VH�XRaLWL�L�MHGLQVWYHQ�SULPHU�SUDYOMHQMD�SUDYRJ�SRYUDWQRJ
JODJROD�X�RGQRVX�QD�SUHOD]QL�JODJRO��7DNDY�MH�JODJRO�RSRYDWL�VH�X�RGQRVX
QD�RSRYDWL��PD�GDM��RSXM�VH�RGPDK������

,]YHGHQL�SULGHYL��8�JUD_L�VH�PRJX�SULPHWLWL�SULGHYL�NRML�QDVWDMX�RG
WUSQRJ�JODJROVNRJ�SULGHYD�L�SULVYRMQL�SULGHYL�NRML�QDVWDMX�GRGDYDQMHP
VUSVNRJ�VXILNVD�¬VNL�QD�RVQRYX�HQJOHVNRJ�SRUHNOD��3RSULGHYOMHQL�WUSQL
JODJROVNL�SULGHYL�VX��KRSRYDQ��RSRYDQ��NLNRYDQ��EDQRYDQ��KDOIRSRYDQ�L�OR�
JRYDQ��3ULVYRMQL�SULGHY�MH�LUFHUVNL��LUFHU�VNL���'DNOH��X�JUD_L�LPD�XNXSQR
��L]YHGHQLK�SULGHYD��D�SRVWRML�L�MHGDQ�QHL]YHGHQL�SULGHY�¬�DYHM��&DN�QL�DG�
PLQL�QLVX�PRJOL�GD�WH�QDGMX������%DV�VL�GXJR�ELOD�DYHM��
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,]YHGHQH�LPHQLFH�L�SROXVORCHQLFH��,]YHGHQH�LPHQLFH�VX��aHWHUND��UXOD^
L�LUFHUND��,PHQLFD�aHWHUND�MH�CHQVNRJ�URGD�L�QDVWDOD�MH�RG�HQJOHVNH�RVQRYH
aHWHU��FKDWWHU��L�VUSVNRJ�VXILNVD��ND�NRML�VH�NRULVWL�]D�L]YR_HQMH�LPHQLFD�VD
]QDaHQMHP�CHQVNRJ�OLFD�NRMH�MH�YU^LODF�UDGQMH��LPDODF�]DQLPDQMD�L�VO��,VWL
MH�VOXaDM�L�VD�LPHQLFRP�LUFHUND�NRMD�X�VYRMRM�RVQRYL�LPD�HQJOHVNX
VNUD`HQLFX�LUF�L�VXILNV��ND��,PHQLFD�UXOD^�L]YHGHQD�MH�RG�HQJOHVNRJ�JODJROD
UXOH�X�RVQRYL�L�VXILNVD��D^��7UHED�VNUHQXWL�SDCQMX�QD�SULPHU�LUFHU�NRML�MH
QDVWDR�L]YR_HQMHP�RG�HQJOHVNH�VNUD`HQLFH�LUF�GRGDYDQMHP�HQJOHVNRJ
VXILNVD��HU��DOL�RYH�UHaL�QHPD�X�RYDNYRP�REOLNX�X�HQJOHVNRP�MH]LNX��2VLP
WRJD�WUHED�VSRPHQXWL�L�NDUDNWHULVWLaQH�SULPHUH�NRML�EL�PRJOL�ELWL�SROXVOR�
CHQLFH�MHU�VH�XYHN�MDYOMDMX�X�SDUX��SUL�aHPX�VH�SUYD�UHa�QLNDGD�QH�PHQMD
D�GUXJD�VH�PHQMD��DOL�VH�L]RVWDYOMD�IRUPDOQR�REHOHCMH�SROXVORCHQLFD�¬�FUWLFD
�����7DNYL�SULPHUL�VX�QRWLI\�OLVWD��MHGLQR�VWR�WL�PR]HV�GD�LPDV�MH�QRWLI\
OLVWD���WM��REOLN�DNX]DWLYD�MHGQLQH�¬�QRWLI\�OLVWX��PD�GDM��QRWLI\�OLVWX�PR]H
GD�LPD�VYDNR��L�LUF�VHUYHU��WM��REOLN�JHQLWLYD�MHGQLQH�¬�LUF�VHUYHUD��SLVH�GD
VX�SDPHWQL�DGPLQL�LUF�VHUYHUD�.UVWDULFH�XYHOL�WH�VLIUH���0H_XWLP��X�JUD_L
VH�MDYOMD�L�MHGQD�IRUPDOQD�SROXVORCHQLFD�¬�LUF�NOLMHQWRP��WR�QHPD�YH]H�QL
VD�SURYDMGHURP��QL�VD�PRGHPRP��QL�VD�VHUYHURP�QL�VD�LUF�NOLMHQWRP��
,QDaH��UHaL�VHUYHU��OLVWD�L�NOLMHQW��NDR�L�MDYQL�NDQDO��NDQDO��NRPDQGD��RV�
QLYDa��SOXVL`��VNULSWD�L�VRED��XNXSQR�����XNRUHQLOH�VX�VH�X�VUSVNL�MH]LN�SUH
SRMDYH�aHWD�LOL�VX�L�QDVWDOH�X�VUSVNRP�MH]LNX�WDNR�GD�QLVX�REXKYD`HQH�PRU�
IROR^NRP�DQDOL]RP��

1HSURPHQOMLYH�UHaL��2VLP�GR�VDGD�VSRPHQXWLK�LPHQLFD�L�SULGHYD�X
L]YRUQRP�REOLNX��YRLFH��SULYDWH�L�DYHM���SRVWRML�aLWDYD�JUXSD�QHSURPHQOMLYLK
UHaL��D�WR�VX�VNUD`HQLFH�HQJOHVNLK�L]UD]D��,PD�LK����L�WR�VX��:%��13��/2/�
-.��,5&��&8��%5%��%%/��$6/�L�$).��1MLKRYD�]QDaHQMD�VX�REMD^QMHQD�X
UHaQLNX�

=DNOMXaDN
$QDOL]RP�VYLK�UHaL�NRMH�VX�X�OHNVLNX�aHWD�X^OH�L]�HQJOHVNRJ�MH]LND

GRELMHQL�VX�SRGDFL�R�QMLKRYRM�SURPHQL�SR�VUSVNLP�REUDVFLPD�L�R�QMLKRYRP
XYR_HQMX�X�VUSVNH�SRVWXSNH�WYRUEH�UHaL��6YH�LPHQLFH�PHQMDMX�VH�NDR
LPHQLFH�SUYH�JUDPDWLaNH�JUXSH��DNR�VX�LPHQLFH�PX^NRJ�URGD�NRMH�VH
]DYU^DYDMX�VXJODVQLNRP��L�NDR�LPHQLFH�WUH`H�JUDPDWLaNH�JUXSH��DNR�VX
LPHQLFH�CHQVNRJ�URGD�NRMH�VH�]DYU^DYDMX�VDPRJODVQLNRP��D��1HNH�RG�WLK
UHaL�SRVWDMX�L�SURGXNWLYQH��WM��SRVWDMX�RVQRYD�QRYLK�UHaL�NRMH�VH�L]YRGH
QD^LP�QDVWDYFLPD��*ODJROL�VH�QDMaH^`H�L]YRGH�VXILNVRP��RYD��MHU�MH�WR
VXILNV�NRML�VH�X�FHQWUDOQRP�GHOX�QD^H�]HPOMH�QDMaH^`H�NRULVWL�]D�L]YR_HQMH
JODJROD�RG�VWUDQLK�UHaL��8�JUD_L�LPD�XNXSQR����UHa�NRMD�aLQL�OHNVLNX�aHWD�
0H_X�QMLPD�LPD�XNXSQR����LPHQLFH�HQJOHVNRJ�SRUHNOD�����SURPHQOMLYLK
QHL]YHGHQLK�LPHQLFD����SURPHQOMLYH�L]YHGHQH��]D���X�JUD_L�QHPD�GRND]D�R
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QMLKRYRM��QH�SURPHQOMLYRVWL�L���QHSURPHQOMLYH�NRMH�VX�RVWDOH�X�L]YRUQRP
REOLNX������JODJROD�L]YHGHQLK�RG�HQJOHVNLK�UHaL����SULGHYD����L]YHGHQLK�L
��QHL]YHGHQ��L�MHGQD�QHSURPHQOMLYD�JUXSD�UHaL�¬����VNUD`HQLFD�HQJOHVNLK
L]UD]D��NDR�L����UHaL�L�L]UD]D�NRMH�VX�ELOH�X�VUSVNRP�MH]LaNRP�VLVWHPX�L
YDQ�OHNVLNH�aHWD��DOL�LP�MH�]QDaHQMH�SRPHUHQR�LOL�SUR^LUHQR�

5HaQLN
8�RYRP�UHaQLNX�VH�QDOD]H�REMD^QMHQMD�VYLK�L]UD]D�NRML�VH�QDOD]H�X

JUD_L�D�PRJX�VH�]DYHVWL�SRG�OHNVLNX�aHWX��1HNH�RG�RYLK�UHaL�LOL�L]UD]D
XRS^WH�QLVX�REXKYD`HQH�DQDOL]RP�]ERJ�WRJD�^WR�QLVX�ELOH�X�YH]L�VD�NRQN�
UHWQRP�WHPRP�LVWUDCLYDQMD��0H_XWLP��VPDWUDQR�MH�GD�LK�VYH�WUHED�REMDVQLWL�
EH]�RE]LUD�GD�OL�VX�DQDOL]LUDQH�LOL�QH��MHU�`H�SRPR`L�X�WXPDaHQMX�VDPH�OHN�
VLNH�aHWD��NDR�MHGQRJ�]D�VDGD�QHGRYROMQR�LVSLWDQRJ�SROMD�
DGPLQ�LPHQLFD�XSUDYOMDa��VWDUDWHOM��RVRED�NRMD�VH�EULQH�R�UHGX�L�EH]EHG�

QRVWL�QD�FHORP�VHUYHUX��HQJO��DGPLQLVWUDWRU�¬�XSUDYOMDa��¬�$GPLQL
.UVWDULFH�VX�MXaH�]DEUDQLOL�SULVWXS�VYLP�]ORQDPHUQLP�NRULVQLFLPD�

$).�VNUD`HQLFD�QLVDP�WUHQXWQR�]D�WDVWDWXURP�¬�6DaHNDM�VDPR�PDOR�
$).�

$6/�VNUD`HQLFD�VWDURVW�SRO�ORNDFLMD�¬�$��=GUDYR��7YRM�$6/"�%�
���P�1L^

DYHM�SULGHY�XGDOMHQ��QD�VHUYHUX�MH��DOL�QLMH�X�PRJX`QRVWL�GD�aHWXMH�VD
RVWDOLP�NRULVQLFLPD��NDGD�MH�QHNR�DYHM�SRUHG�QMHJRYRJ�SVHXGRQLPD
QDMaH^`H�VWRML�R]QDND�®DZD\¯��HQJO��DZD\�¬�XGDOMHQR��¬�0L`D�MH
DYHM�MHU�UDGL�GRPD`L�L]�PDWHPDWLNH�

EDQ�LPHQLFD�]DEUDQD�SULVWXSD�NDQDOX�NRULVQLNX�NRML�QDUX^DYD�UHG�L
EH]EHGQRVW�RVWDOLP�NRULVQLFLPD��QDMaH^`H�VH�NRULVWL�X]�JODJROH�VWD�
YLWL�L�VNLQXWL��]DEUDQLWL�L�GR]YROLWL�SULVWXS�SRQRYR��¬�*DOH�MH�VWDYLR
EDQ�0DML�

EDQRYDQ�SULGHY�NRULVQLN�NRMHP�MH�]DEUDQMHQ�SULVWXS�NDQDOX�¬�0LUNR�MH
EDQRYDQ�VLQR`��MHU�MH�YUH_DR�3HUX�QD�MDYQRP�NDQDOX�

EDQRYDWL�JODJRO�VWDYLWL�EDQ�QHNRPH��YLG��EDQ��¬�-XaH�VX�EDQRYDOL�3HUX
MHU�MH�SVRYDR�

%%/�VNUD`HQLFD�YUDWL`X�VH�NDVQLMH�¬�,GHP��%%/�
%5%�VNUD`HQLFD�RGPDK�VH�YUD`DP�¬�0RPHQDW��%5%�
ERW�LPHQLFD�LVSURJUDPLUDQL�NRULVQLN��NRML�PRCH�GD�REDYOMD�UD]OLaLWH�IXQN�

FLMH�QD�RVQRYX�QDSLVDQRJ�SURJUDPD��PRCH�GD�SRVWDYOMD�SLWDQMD
RELaQLP�NRULVQLFLPD��GD�RGJRYDUD�QD�QHND�QMLKRYD�SLWDQMD��GD
VQLPD�UHSOLNH�VYLK�NRULVQLND�L�VO���HQJO��URERW��¬�0DULR�MH�SRVWDYLR
QRYRJ�ERWD�NRML�QHSUHVWDQR�VQLPD�VYH�UHSOLNH��

&8�VNUD`HQLFD�YLGLPR�VH�¬�3R]GUDY��&�8�
aHW�LPHQLFD�EUEOMDQMH��`DVNDQMH�QD�,QWHUQHWX��HQJO��FKDW�¬�UD]JRYRU�

EUEOMDQMH��¬�0LUD�LGH�QD�aHW��0LUD�YROL�aHW��
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aHWHU�LPHQLFD�RVRED�NRMD�`DVND�QD�,QWHUQHWX�¬�0H_X�PODGLPD�MH�VYH
YL^H�aHWHUD�

aHWHUND�LPHQLFD�CHQVND�RVRED�NRMD�`DVND�QD�,QWHUQHWX�¬�7L�VL�QDMPOD_D
aHWHUND�QD�QD^HP�NDQDOX�

aHWRYDWL�JODJRO�`DVNDWL�QD�,QWHUQHWX�¬�2ERCDYDP�GD�aHWXMHP�
IODG�LPHQLFD�aHVWR�SRQDYOMDQMH�LVWLK�UHaL�LOL�UHaHQLFD�LOL�SUHWHUDQD

XSRWUHED�YHOLNLK�VORYD��aHVWR�VH�MDYOMD�X�HQJOHVNRP�REOLNX�IORRG�¬
SRSODYD��¬�1D�MDYQLP�NDQDOLPD�.UVWDULFH�IODG�MH�QDMVWURCH�]DEUDQMHQ�

IODGRYDWL�JODJRO�aHVWR�SRQDYOMDWL�LVWH�UHaL�LOL�UHaHQLFH�LOL�SUHWHUDQR
XSRWUHEOMDYDWL�YHOLND�VORYD�¬�:ROI�MH�VLQR`�IODGRYDR�QD�MDYQRP
NDQDOX�

KDOIRS�LPHQLFD�VWDWXV��]YDQMH��PHVWR�X�KLMHUDUKLML�NRULVQLND�QD�aHWX�NRMH
SRGUD]XPHYD�SRORYLQX�RG�VYLK�SULYLOHJLMD�QD�NDQDOX�¬�1D^�NDQDO
LPD���KDOIRSRYD�

KDOIRSRYDQ�SULGHY�RQDM�NRMHP�MH�GRGHOMHQ�VWDWXV�KDOIRSD�¬�0LUNR�MH�KDO�
IRSRYDQ�VLQR`�

KDOIRSRYDWL�JODJRO�GRGHOLWL�QHNRPH�VWDWXV�KDOIRSD�¬�6WHYD�PH�MH�VLQR`
KDOIRSRYDR��

KRS�LPHQLFD�YLG��KDOIRS�
KRSRYDQ�SULGHY�YLG��KDOIRSRYDQ
KRSRYDWL�JODJRO�YLG��KDOIRSRYDWL
LJQRU�LPHQLFD�OLVWD�RQLK�aLMH�SRUXNH�QHNL�NRULVQLN�QH�CHOL�GD�SULPD

�HQJO��LJQRUH�¬�LJQRULVDWL��¬�6WDYLOD�VDP�JD�QD�LJQRU�]DWR�^WR�PH
QHUYLUD�

,5&�VNUD`HQLFD�,QWHUQHW�5HDO\�&KDW�¬�SXQ�QD]LY�]D�aHW�¬�9H`�GYH
JRGLQH�GROD]LP�QD�,5&�

LUFHU�LPHQLFD�YLG��aHWHU��
LUFHUND�LPHQLFD�YLG��aHWHUND
LUFDWL�JODJRO�YLG��aHWRYDWL
LUFHUVNL�SULGHY�RG�LUFHUD�¬�2Q�]QD�PQRJR�LUFHUVNLK�WULNRYD�
,5&�NOLMHQW�SURJUDP�NRML�RPRJX`DYD�SRYH]LYDQMH�VD�,5&�VHUYHULPD����
�����¬�0LUF�MH�QDMSRSXODUQLML�,5&�NOLMHQW�
,5&�VHUYHU�RSVOXCLODF��NRML�RSVOXCXMH�NOLMHQWH��RPRJX`DYD�aHW�¬�1D^�QDM�

RPLOMHQLML�,5&�VHUYHU�MH�.UVWDULFD�
MDYQL�NDQDO�NDQDO�QD�NRMHP�VH�RGYLMD�aHW�L]PH_X�VYLK�SULVXWQLK�NRULV�

QLND�LVWRYUHPHQR�¬�1H�SUDWLP�MDYQL�NDQDO�
MDYQL�aHW�aHW��YLG��aHW��X�NRMHP�XaHVWYXMX�VYL�NRULVQLFL�SULVXWQL�QD

NDQDOX�¬�1D�MDYQRP�aHWX�VH�VYL�SUHWYDUDMX�L�WUXGH�GD�EXGX�^WR
]DQLPOMLYLML�L�GXKRYLWLML�

-.�VNUD`HQLFD�VDPR�VH�^DOLP�¬�1HPRM�GD�VH�OMXWLV��-.�
NDQDO�LPHQLFD�PDOL�GHR�YLUWXDOQRJ�SURVWRUD�X�NRMHP�VH�RNXSOMDMX�NRULV�

QLFL�VOLaQLK�LQWHUHVRYDQMD�L�GLVNXWXMX�R�RGUH_HQLP�WHPDPD��X�QD^HP
MH]LNX�VH�VYH�aH^`H�XSRWUHEOMDYD�LPHQLFD�VRED��¬�1D�NDQDO��KLS�KRS
GROD]H�OMXELWHOML�KLS�KRS�PX]LNH�
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NLN�LPHQLFD�L]EDFLYDQMH�NRULVQLND�VD�NDQDOD��DOL�VH�RQ�PRCH�YUDWLWL�NDG
SRCHOL�¬�'RELOD�MH�NLN�

NLNRYDQ�SULGHY�NRULVQLN�NRML�MH�L]EDaHQ�VD�NDQDOD�¬�0DUNR�MH�NLNRYDQ�
NLNRYDWL�JODJRO�L]EDFLWL�NRULVQLND�VD�NDQDOD�¬�.LNRYD`X�WH�DNR�QDVWDYL^

GD�SVXMH^�QD�MDYQRP�
NRPDQGD�LPHQLFD�RGUH_HQH�VNUD`HQLFH�L�^LIUH�NRMLPD�RSRYL�XSUDYOMDMX

NDQDORP��D�RELaQL�NRULVQLFL�GRELMDMX�QHRSKRGQH�LQIRUPDFLMH�L�SULYLOH�
JLMH�L�ODN^H�NRPXQLFLUDMX��HQJO��FRPPDQG�¬�QDUHGED��¬�=QDP�VDPR
NRPDQGX�]D�SULMDYOMLYDQMH�NDQDOD�

ORJ�LPHQLFD�VDaXYDQ�UD]JRYRU�VD�aHWD��HQJO��ORJ�¬�EURGVNL�GQHYQLN���¬
6DaXYDOD�VDP�ORJ�NDGD�VDP�UD]JRYDUDOD�VD�0DUNRP�

ORJRYDQ�SULGHY�UD]JRYRU�NRML�MH�VDaXYDQ�¬�5D]JRYRU�VD�0LURP�MH�OR�
JRYDQ�

ORJRYDWL�JODJRO�VDaXYDWL�UD]JRYRU��QDSUDYLWL�ORJ�¬�/RJXMHP�VYH�UD]JR�
YRUH�

/2/�VNUD`HQLFD�JODVQR�VH�VPHMDWL�¬�$��2YDM�ILOP�MH�WDNR�VPH^DQ��%�
/2/

PLUF�LPHQLFD�SURJUDP�NRML�RPRJX`DYD�SULVWXSDQMH�,5&�VHUYHULPD��WM�
RPRJX`DYD�aHW�¬�$NR�KR`H^�GD�LGH^�QD�aHW��QDMEROMH�EL�ELOR�GD�NRU�
LVWL^�PLUF�

QLN�LPHQLFD�QDGLPDN�LOL�SVHXGRQLP�L]D�NRMHJ�VH�NULMX�aHWHUL��YLG��aHWHU�
�HQJO��QLFNQDPH�¬�QDGLPDN��¬�3URPHQLR�VDP�QLN�L�QLNR�QH�]QD�NR
VDP�

QRWLI\�OLVWD�LVWD�NRMX�NRULVQLN�VDP�SUDYL�L�QD�QMRM�VH�QDOD]H�LPHQD�NRULV�
QLND�R�NRMLPD�CHOL�GD�GRELMD�REDYH^WHQMD�WLSD�NDGD�VX�SULVWXSLOL�VHU�
YHUX�L�QD�NRMLP�NDQDOLPD�VH�QDOD]H�¬�=QDP�GD�VL�MXaH�RWL^OD�SUH
PHQH�MHU�VL�PL�QD�QRWLI\�OLVWL�

13�VNUD`HQLFD�QHPD�SUREOHPD�¬�3RPR`L�`X�WL��13�
RS�LPHQLFD�RVRED�NRMD�VH�VWDUD�R�UHGX�QD�NDQDOX�¬�1D�NDQDOX�MH�WUH�

QXWQR�PQRJR�RSRYD�
RSRYDQ�SULGHY�NRULVQLN�NRMHP�MH�GRGHOMHQR�]YDQMH�RSD�¬�6YL�RSRYDQL

NRULVQLFL�VX�WX�
RSRYDWL�JODJRO�GRGHOLWL�QHNRP�NRULVQLNX�VWDWXV�RSD��GHRSRYDWL��¬�1HPRM

GD�PH�RSXMH^��
RSRYDWL�VH�JODJRO�GRGHOLWL�VDPRP�VHEL�VWDWXV�RSD��GHRSRYDWL�VH��¬�1H

PRJX�GD�VH�RSXMHP�
RVQLYDa�LPHQLFD�RVRED�NRMD�MH�RIRUPLOD�QRY�NDQDO�L�]ERJ�WRJD�QD�QMHPX

LPD�VYH�SRYODVWLFH�¬�2VQLYDa�QD^HJ�NDQDOD�MH�0DUNR�
SOXVL`�LPHQLFD�VWDWXV�NRML�R]QDaDYD�GD�NRULVQLN�LPD�UHa��SR]YDQ�MH�GD

NDCH�QH^WR�QD�MDYQRP�NDQDOX��R]QDaDYD�VH�SRPR`X�]QDND�SOXV�LV�
SUHG�SVHXGRQLPD�¬�6WDOQR�LPDP�SOXVL`�

SULYDWH�LPHQLFD�aHW�VDPR�L]PH_X�GYH�RVREH��HQJO��SULYDWH�¬�SRYHUOMLY�
SULYDWDQ��SRYXaHQ��¬�-DYL�PL�VH�QD�SULYDWH�

UXODWL�JODJRO�LVWLFDWL�VH�QD�MDYQRP�NDQDOX�GREULP�VNULSWDPD��SR]QDYDWL
^WR�YL^H�NRPDQGL��HQJO��UXOH�¬�YODGDWL��¬�2Q�UXOD�QD�MDYQRP�NDQDOX�
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UXOD^�LPHQLFD�RQDM�NRML�UXOD�¬�6U_DQ�MH�QDMYH`L�UXOD^�PH_X�RSRYLPD�
VNULSWD�LPHQLFD�SURJUDPL�NRML�RPRJX`DYDMX�NRULVQLFLPD�GD�LVSLVXMX

GUXJDaLMD�VORYD��]DQLPOMLYH�SRUXNH�L�GD�X]�SRPR`�]QDNRYD�FUWDMX
QHNH�MHGQRVWDYQH�VOLaLFH��HQJO��VNULSW�¬�UXNRSLV��¬�,VSUREDM�PRMX�QD�
MQRYLMX�VNULSWX�

VRED�LPHQLFD�YLG��NDQDO�¬�6RED�]D�OMXELWHOMH�IXGEDOD�MH��IXGEDO�
WRSLN�LPHQLFD�WHPD�R�NRMRM�VH�UD]JRYDUD�QD�MDYQRP�NDQDOX�¬�7RSLN

NDQDOD�6PHGHUHYR�MH���®.DNR�MH�ELOR�SUR^ORJ�YLNHQGD�X�6KDUNX"¯
YRLFH�LPHQLFD�YLG��SOXVL`�¬�0DUNR��KYDOD�]D�YRLFH�
:%�VNUD`HQLFD�GREURGR^DR�¬�7L�VL�QD�QD^HP�NDQDOX�XYHN�:%�

/LWHUDWXUD
6WDQRMaL`�#��L�3RSRYL`�/M��������*UDPDWLND�VUSVNRJD�MH]LND��%HRJUDG��=D�YRG�]D�XGCEHQLNH�L�QDVWDYQD�VUHGVWYD
6WHYDQRYL`�0��������6DYUHPHQL�VUSVNRKUYDWVNL�MH]LN�,��%HRJUDG��1DXaQDNQMLJD

0LQMD�-RYDQRYL`
0RUSKRORJ\�&KDUDFWHULVWLFV�RI�WKH�&KDW�/H[LFRQ�

,5&�RU�FKDW�LV�D�UDWKHU�GLUHFW�IRUP�RI�FRPPXQLFDWLRQ�DQG�LW�WDNHV
SODFH�LQ�UHDO�WLPH��ZKLOH�WKH�XVHUV�UHVHPEOH�WKH�YLVLWRUV�RI�D�SK\VLFDOO\�UHDO
URRP��7KH�FKDW�URRP�LV�D�YLUWXDO�VSDFH�XVHG�E\�DOO�WKH�XVHUV�DW�WKH�VDPH
WLPH��8QGHU�WKH�LQIOXHQFH�RI�WKDW�QHZ�NLQG�RI�FRPPXQLFDWLRQ��QHZ�ZRUGV
DUH�LQWURGXFHG�IURP�WKH�(QJOLVK�WR�WKH�6HUELDQ�ODQJXDJH��7KH\�DUH�VORZO\
ILWWLQJ�LQWR�WKH�6HUELDQ�GHFOLQDWLRQ�V\VWHP�DQG�VRPH�RI�WKHP�DUH�EHFRPLQJ
SURGXFWLYH�VLQFH�QHZ�ZRUGV�DUH�EHLQJ�GHULYHG�IURP�WKHP�E\�DGGLQJ�6HU�
ELDQ�VXIIL[HV��)RXU�SULYDWH�FRQYHUVDWLRQV�ZHUH�XVHG�LQ�WKH�DQDO\VLV��:H
IRXQG����ZRUGV�EHORQJLQJ�WR�WKH�FKDW�YRFDEXODU\��,W�ZDV�H[DPLQHG
ZKHWKHU�WKH�QRXQV�DUH�GHFOLQDEOH�WKURXJK�FDVHV�DQG�LI�WKH\�ZHUH�SURGXF�
WLYH��7KH�DXWKRU�FDPH�WR�WKH�FRQFOXVLRQ�WKDW�DOO�QRXQV�DUH�GHFOLQHG�OLNH
WKH�QRXQV�RI�WKH�ILUVW�JUDPPDWLFDO�JURXS�LI�WKH\�DUH�PDVFXOLQH�HQGLQJ�RQ
D�FRQVRQDQW��RU�OLNH�WKH�QRXQV�RI�WKH�WKLUG�JUDPDWLFDO�JURXS�LI�WKH\�DUH
IHPLQLQH�QRXQV�HQGLQJ�RQ��D��6RPH�RI�WKHP�PD\�VHUYH�DV�WKH�URRW�IRU
IRUPLQJ�RWKHU�QRXQV��YHUEV�RU�DGMHFWLYHV��7KHUHIRUH��LW�ZDV�FRQFOXGHG�WKDW
WKRVH�QRXQV�DUH�EHFRPLQJ�SURGXFWLYH��7KH�YHUEV�DUH�EXLOW�ZLWK�VXIIL[HV��
RYD���DQG��D���7KH�VXIIL[��RYD��LV�PRVW�IUHTXHQWO\�XVHG��LQ�ILYH�RI�VHYHQ
H[DPSOHV���VLQFH�WKLV�VXIIL[�LV�WKH�RQH�PRVWO\�XWLOL]HG�IRU�GHULYLQJ�YHUEV
IURP�IRUHLJQ�ZRUGV�
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