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9�SULVSHYNX�MH�SUHGVWDYOMHQ�WHRUHWLßQL�PRGHO�SRXßHYDQMD�VWUDWHJLMH�UHÈHYDQMD�VWDWLVWLßQHJD�SUREOHPD�LQ�RSLVDQD�MH
UD]LVNDYD�� V� NDWHUR� VR� DYWRUML�PRGHOD� SUHYHUMDOL� ]QDQMH� QHNDWHULK� YVHELQ� VWDWLVWLNH� SUL� XßHQFLK� QD� UD]UHGQL� VWRSQML
RVQRYQH�ÈROH��9�HNVSHULPHQWDOQL�VNXSLQL�VR�ELOL�XßHQFL�REVWRMHßLK�RGGHONRY�WUHWMHJD�UD]UHGD�GHYHWOHWNH��Y�NRQWUROQL
VNXSLQL� SD� XßHQFL� REVWRMHßLK� RGGHONRY� GUXJHJD� UD]UHGD� RVHPOHWNH� UD]OLßQLK� RVQRYQLK� ÈRO�� 9� RNYLUX� HPSLULßQHJD
UD]LVNRYDOQHJD�SULVWRSD�MH�ELO�XSRUDEOMHQ�SHGDJRÈNL�HNVSHULPHQW��8JRWRYOMHQH�VR�ELOH�VWDWLVWLßQR�SRPHPEQH�UD]OLNH�Y
NRULVW� HNVSHULPHQWDOQH� VNXSLQH�� ÈH� SRVHEHM� SUL� UHÈHYDQMX� WDNR� HQRVWDYQLK� NRW� ]DKWHYQHMÈLK� VWDWLVWLßQLK� SUREOHPRY�
NMHU�MH�SR]QDYDQMH�VWUDWHJLMH�UHÈHYDQMD�OH�WHK�NOMXßQHJD�SRPHQD�

.OMXÞQH�EHVHGH��VWDWLVWLND��SUREOHP��VWUDWHJLMD�UHÊHYDQMD��]JRGQMH�SRXáHYDQMH�VWDWLVWLNH��PRGHO�SRXáHYDQMD��REGHODYD
SRGDWNRY
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,O� FRQWULEXWR� SUHVHQWD� XQ�PRGHOOR� WHRULFR� G¢LQVHJQDPHQWR� ULJXDUGDQWH� OD� VWUDWHJLD� GD� VHJXLUH� SHU� ULVROYHUH� XQ
SUREOHPD� VWDWLVWLFR� H� GHVFULYH� OD� ULFHUFD� QHOOD� TXDOH� JOL� DXWRUL� GHO� PRGHOOR� KDQQR� YHULILFDWR� OH� FRQRVFHQ]D� GHJOL
DOXQQL� GL� XQD� GHWHUPLQDWD� FODVVH� GHOOD� VFXROD� HOHPHQWDUH� VX� GHWHUPLQDWL� FRQWHQXWL� GHOOD� VWDWLVWLFD�� ,O� JUXSSR
VSHULPHQWDOH�HUD�FRPSRVWR�GD�DOXQQL�SURYHQLHQWL�GDOOD�WHU]D�FODVVH�GHOOH�DWWXDOL�VFXROH�QRYHQQDOL��PHQWUH�TXHOOR�GL
FRQWUROOR� HUD� IRUPDWR� GD� VFRODUL� GHOOD� VHFRQGD� FODVVH� RWWHQQDOH� GL� YDULH� VFXROH� HOHPHQWDUL�� 1HOO¢DPELWR
GHOO¢DSSURFFLR�HPSLULFR�o�VWDWR�XVDWR�XQ�HVSHULPHQWR�SHGDJRJLFR��6RQR�VWDWH�VFRSHUWH�GLIIHUHQ]H�PROWR�LPSRUWDQWL�LQ
IDYRUH� GHO� JUXSSR� VSHULPHQWDOH�� LQ� SDUWLFRODUH� QHOOD� VROX]LRQH� GL� SUREOHPL� VWDWLVWLFL�� GDL� SL|� VHPSOLFL� DL� SL|
FRPSOLFDWL��GRYH�OD�FRQRVFHQ]D�GHOOD�VWUDWHJLD�SHU�OD�ORUR�VROX]LRQH�o�GL�IRQGDPHQWDOH�LPSRUWDQ]D�

3DUROH�FKLDYH��VWDWLVWLFD��SUREOHPD��VWUDWHJLD�SHU�OD�VROX]LRQH��LQVHJQDPHQWR�SUHFRFH�GHOOD�VWDWLVWLFD��PRGHOOR
G¤LQVHJQDPHQWR��HODERUD]LRQH�GHL�GDWL
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6WDWLVWLND�]�RVQRYDPL�YHUMHWQRVWL�LQ�NRPELQDWRULNH�VR
PDWHPDWLáQH� YVHELQH�� R� NDWHULK� VR� VH� GRVOHM� VORYHQVNL
XáHQFL�]DáHOL�XáLWL� UD]PHURPD�SR]QR� �Y� VUHGQML� ÊROL���9
QRYHP� XáQHP� QDáUWX� ]D� RVQRYQR� ÊROR� VR� WH� YVHELQH
YSHOMDQH�ÌH�QD�VDPHP�]DáHWNX�ÊRODQMD��Y�SUYHP�WULOHWMX�
SRG� VNXSQLP� LPHQRP� REGHODYD� SRGDWNRY�� 3RJODYLWQL
UD]ORJL�]D�XYDMDQMH� WHK�YVHELQ�VR�QDVOHGQML� �8áQL�QDáUW�
������
- UDßXQVND� SLVPHQRVW� �SUHJOHGQLFH�� GLDJUDPL�� DQNHWH

VR�GHO�YVDNGDQD��VUHáD�VH�MLK�Y�áDVRSLVLK��XáEHQLNLK�
UDáXQDOQLÊNR�SUHGVWDYOMHQLK�SRGDWNLK������

- SRWUHEH�SR�SR]QDYDQMX�RURGLM�]D�NRPXQLFLUDQMH� �SUL
VSRURáDQMX�VH�UHGQR�XSRUDEOMD�JUDILáQH�SULND]H��SUH�
JOHGQLFH������

- SRWUHED� SR� VSRVREQRVWL� NULWLßQH� SUHVRMH� SUHGVWDY�
OMHQLK� SRGDWNRY� �áH� VH� QH� UD]XPH� WHKQLN� SULND]R�
YDQMD�SRGDWNRY�LQ�áH�VH�MLK�QH�]QD�NULWLáQR�SUHVRMDWL�
VH�MH�]HOR�ODKHN�SOHQ�]D�PDQLSXOLUDQMH��QD�SULPHU�SUL
UHNODPDK��RE�YROLWYDK������

- GRVWRSQRVW�UDßXQVNLK�RURGLM�]D�REGHODYR�SRGDWNRY�
- QHXVNODMHQRVW�]�XßQLPL�QDßUWL�YHßLQH�GUÊDY� �$QJOLMD�

)UDQFLMD��,WDOLMD��0DGÌDUVND��1RUYHÊND������
9� SUYLK� OHWLK� ÊRODQMD� ÊH� QH� JUH� ]D� SUDYR� �XáHQMH�

REGHODYH� SRGDWNRY�� 2WURN� SULGRELYD� SUYD� ]QDQMD� OH
LQWXLWLYQR��]JROM�QD�NRQNUHWQL�UDYQL��*UH�]D�YVHELQH��NL�VR
]� PDWHPDWLáQHJD� YLGLND� GRNDM� HQRVWDYQH�� VDM� QH� SUH�
VHJDMR� L]NXVWYHQHJD�QLYRMD��6� WHP�VH�RWURND�SRVWRSRPD
SULSUDYOMD�QD�DEVWUDNWQR�UD]XPHYDQMH�

2EGHODYD� SRGDWNRY� NRW� PDWHPDWLáQD� YVHELQD� Y
]JRGQMLK�OHWLK�ÊRODQMD�SUDY�JRWRYR�QL�VDPD�VHEL�QDPHQ�
0HG�GUXJLP�SRYH]XMH�PDWHPDWLNR�]�GUXJLPL�YVHELQDPL
�V� VSR]QDYDQMHP� RNROMD�� VORYHQVNLP� MH]LNRP� ����� LQ
VRREOLNXMH� SRGRER� FHORVWQHJD� SRXND� �&RWLá�� +RGQLN�
�������2EHQHP�ÊLUL�PDWHPDWLáQR�RE]RUMH��UD]YLMD�PDWH�
PDWLáQR� PLÊOMHQMH� LQ� VSRGEXMD� XáHQáHYR� NULWLáQR� UD]�
PLÊOMDQMH� R� VYHWX�� Y� NDWHUHP� ÌLYL�� R]LURPD� SR� &RFN�

FURIWX�� �7H�YVHELQH�QLVR�]JROM� WHKQLáQH�QDUDYH� �VSR]QD�
YDQMH� UD]OLáQLK�PHWRG�REGHODYH� SRGDWNRY�� VLVWHPDWLáQR
SULND]RYDQMH� SRGDWNRY� ������ DPSDN� MLK� RGOLNXMHMR� QHJR�
WRYRVW� LQ� VSUHPHQOMLYRVW� WHU� QDP� RPRJRáDMR�� GD� VH� SUL
UD]LVNRYDQMX�PQRÌLFH�QHJRWRYLK�LQ�VSUHPHQOMLYLK�SRGDW�
NRY� RGORáDPR� VDPL�� �&RFNURIW�� ������ ���� 8áHQFX� WRUHM
QXGLMR� PRÌQRVW�� GD� VH� ]D� SRVWRSNH� RGNULYDQMD� LQ� UH�
ÊHYDQMD�OH�WHK�RGORáD�VDP�
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)XMLWD� ������� ������� WUGL�� GD� MH� QDPHQ� PDWHPDWLá�
QHJD� L]REUDÌHYDQMD� SUHGYVHP� GYRMHQ�� PDWHPDWLáQD
SLVPHQRVW� LQ�VSRVREQRVW�PDWHPDWLáQHJD�PLÊOMHQMD��5D]�
YLMDQMH� VSRVREQRVWL� PDWHPDWLáQHJD� PLÊOMHQMD� MH� ]DJR�
WRYR�NRPSOHNVQD�GHMDYQRVW��QDPHQMHQD�SUHGYVHP��QH�SD
L]NOMXáQR�� XáHQFHP�� NL� VH� NDVQHMH� RGORáDMR� ]D� PDWH�
PDWLáQR�QDUDYRVORYQL� ÊWXGLM�� 'UXJDáH� SD� MH� ]� PDWH�
PDWLáQR�SLVPHQRVWMR��WD�QDM�ER�Y�RVQRYQL�ÊROL�FLOM�]D�YVH
XáHQFH��2EGHODYD�SRGDWNRY�]DMHPD�YVHELQH�L]�VWDWLVWLNH
LQ� YHUMHWQRVWL� V� NRPELQDWRULNR�� 0HGWHP� NR� VH� V� NRP�
ELQDWRULNR�LQ�YHUMHWQRVWMR�UD]YLMD�PDWHPDWLáQR�PLÊOMHQMH
LQ� QHGHWHUPLQLVWLáQH� VKHPH�PLÊOMHQMD�� SD� VWDWLVWLND� UD]�
YLMD�PDWHPDWLáQR�SLVPHQRVW��1D�]DáHWNX�ÊRODQMD�QDM�ER
VWDWLVWLND� OH� XYRG� Y� SUHGVWDYLWYH� LQ� DQDOL]H� SRGDWNRY�
3UHGVWDYOMD� QDM� GHMDYQRVW�� NL� MH� Y� VYHWX�� SROQHP� LQIRU�
PDFLM��QXMQD��9VHELQH�L]�VWDWLVWLNH�WRUHM�PRUDMR�ELWL�SUHG�
VWDYOMHQH�XáHQFHP�ÌH�QD�HOHPHQWDUQL�VWRSQML�ÊRODQMD��VDM
WDNR� SRPDJDMR� SRVWRSQR� LQ� SRáDVL� UD]YLMDWL� SUL� QMLK
NULWLáHQ� RGQRV� GR� �QXPHULáQLK� LQIRUPDFLM��� NL� MLK� SUHG�
VWDYOMDMR�PHGLML��+RZVRQ��.DKDQH���������.RW�MH�ELOR�ÌH
Y�XYRGX�SRXGDUMHQR��VWDWLVWLND�RPRJRáD�WXGL�SRYH]DYR�]
GUXJLPL� SUHGPHWL�� QD� SULPHU� V� VSR]QDYDQMHP� RNROMD�
KNUDWL� SD� RPRJRáD� WXGL� XWUMHYDQMH� DULWPHWLNH� WHU� SUL�
GRELYDQMH�YHÊáLQ�JUDILáQHJD�SRQD]DUMDQMD�WDNR�SUL�PDWH�
PDWLNL�NRW�SUL�GUXJLK�SUHGPHWLK�

3RJOHMPR�VL�QDWDQáQHMH�FLOMH� LQ�YVHELQH�SUL�REGHODYL
SRGDWNRY�

7DEHOD����&LOML�LQ�YVHELQH�SUL�REGHODYL�SRGDWNRY�Y�VNORSX��VWDWLVWLND��
7DEOH����*RDOV�DQG�FRQWHQWV�LQ�GDWD�SURFHVVLQJ�LQ�WKH�IUDPH�RI��VWDWLVWLFV��

&LOML��8ÞHQHF�]QD 9VHELQD
6SHFLDOQD�GLGDNWLÞQD

SULSRURÞLOD�LQ�GHMDYQRVWL
.RUHODFLMD�PHG�YVHELQDPL

LQ�SUHGPHWL
- SUHGVWDYLWL�SUHSURVWH�SRGDWNH�V�SUH�
JOHGQLFR��ILJXUQLP�SULND]RP�LQ�V
SULND]RP�V�VWROSFL�LQ�YUVWLFDPL

- SUHEUDWL�SUHSURVWR�SUHJOHGQLFR��ILJXU�
QL�SULND]��SULND]�V�VWROSFL�LQ
YUVWLFDPL

- UHÊLWL�SUHSURVW�VWDWLVWLáQL�SUREOHP��NL
RG�QMHJD�]DKWHYD��GD�]EHUH�LQ�XUHGL
SRGDWNH�LQ�MLK�WXGL�áLP�EROM�SUH�
JOHGQR�SUHGVWDYL�LQ�SUHEHUH�WHU�WRO�
PDáL

3UHJOHGQLFD�
ILJXUQL�SULND]�
SULND]�V�VWROSFL�LQ
YUVWLFDPL��VWDWL�
VWLáQL�SUREOHP
�UD]LVNDYD�

3ULPHU�VWDWLVWLáQHJD�SUREOH�
PD�R]LURPD�UD]LVNDYH�
9�NDWHUHP�PHVHFX�LPDÊ
URMVWQL�GDQ"
�� 8áHQFL�]EHUHMR�SRGDWNH�
Y�NDWHUHP�PHVHFX�LPDMR
URMVWQH�GQHYH�

�� 3RGDWNH�XUHGLMR�Y�SUH�
JOHGQLFL�

�� 3RGDWNH�L]�SUHJOHGQLFH
SUHGVWDYLMR�V�VWROSFL�

$ULWPHWLND��ÊWHWMH��UDáXQ�
VNH�RSHUDFLMH���VSR]QDYD�
QMH�RNROMD��URMVWQL�GQHYL�
SRNOLF�VWDUÊHY��GRPDáH�ÌL�
YDOL��ÊWHYLOR�GHáNRY�LQ�GH�
NOLF�Y�UD]UHGX�����
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àH�MH�ÌHOMD�DOL�FLOM��GD�MH�RWURN�XVSHÊHQ�SUL�UHÊHYDQMX
VWDWLVWLáQHJD� SUREOHPD� R]LURPD� LVNDQMX� VWUDWHJLM� ]D� UH�
ÊHYDQMH� OH�WHJD�� PRUD� QDMSUHM� SR]QDWL� LQ� UD]XPHWL� RV�
QRYQH� VWDWLVWLáQH� SRMPH� LQ� RVQRYQD� SURFHGXUDOQD� ]QD�
QMD�� 5HÊHYDQMH� VWDWLVWLáQHJD� SUREOHPD� MH� QDPUHá� SR
*DJQHMHYL�WDNVRQRPLML�QDMYLÊMD�WDNVRQRPVND�NDWHJRULMD�

1D�YUVWL� MH�SRJOREOMHQ�SRJOHG�QD�PRGHO�SRXáHYDQMD
VWUDWHJLMH� UHÊHYDQMD� VWDWLVWLáQHJD� SUREOHPD�� 5HÊHYDQMH
VWDWLVWLáQHJD� SUREOHPD� VHVWRML� L]� WUHK� ID]�� NDU� SULND]XMH
VSRGQML�GLDJUDP�

6KHPD����)D]H�UHÉHYDQMD�VWDWLVWLàQHJD�SUREOHPD�
)LJ�����3KDVHV�RI�VROYLQJ�VWDWLVWLFDO�SUREOHPV�

6OHGL�QDWDQáHQ��RJOHG��YVHK�WUHK�ID]�

�����1DÞUWRYDQMH

6KHPD����3UYD�ID]D�UHÉHYDQMD���QDàUWRYDQMH�
)LJ�����)LUVW�SKDVH���SODQQLQJ�

1XMQR� MH�� GD� XáHQFL� UHÊXMHMR� VWDWLVWLáQH� SUREOHPH� Y
UD]OLáQLK� NRQWHNVWLK�� 5HDOL]LUD� VH� ODKNR� QD� SULPHU� VWD�
WLVWLáQH� UD]LVNDYH� R� ÊWHYLONL� áHYOMHY�� WHÌL� LQ� YLÊLQL� XáHQ�
FHY�� IUHNYHQFL� áUN� Y� GRORáHQHP� EHULOX�� ODKNR� VH� ]EHUH
SRGDWNH� R� GHMDYQRVWL�� VWYDUL� R]LURPD�ÌLYHP�ELWMX�� NL� JD
LPD�XáHQHF�QDMUDMH��ÊSRUW��ÌLYDO��NQMLJD��ULVDQND��SHVHP�
KUDQD�� EDUYD� ������ ODKNR� VH� L]SHOMH� PDQMÊH� UD]LVNDYH� R
ÊWHYLOX� RWURN� Y� GUXÌLQL�� ]DSRVOHQRVWL� VWDUÊHY�� GUXÌLQVNLK

SRáLWQLFDK� ���� 6� WHP� VH� XáHQFH� XYDMD� Y�PDWHPDWL]DFLMR
RNROMD�� NL� QL� YH]DQD� VDPR� QD� DULWPHWLNR� R]LURPD� UD�
áXQDQMH�

.R�VH�GRORáL�NRQWHNVW� UD]LVNDYH�� MH�SUYL�NRUDN��NL�JD
PRUD�RWURN�QDUHGLWL��QDWDQßQD�GRORßLWHY�SUREOHPD��NL�QDM
EL�JD�UHÊLO��1HNDWHUL�NRQWHNVWL�VR� WDNR�]HOR�SUHSURVWL��GD
XáHQHF�EUH]�WHÌDY�QDWDQáQR�GRORáL�SUREOHP��QD�SULPHU�
ÊWHYLOR�GHáNRY�LQ�GHNOLF�Y�UD]UHGX���àH�SD�ÌHOLMR�XáHQFL
QD� SULPHU� UD]LVNDWL� QMLKRY� �RGQRV�� GR� ÊSRUWD�� VH� MH� SR�
WUHEQR�YSUDÊDWL��NDM�VH�ER�Y�WD�QDPHQ�UD]LVNDOR�R]LURPD
NDWHUL� SRGDWNL� EL� ELOL� GRYROM� ]QDáLOQL� SRND]DWHOML�� DOL
ÊWHYLOR�ÊSRUWQLK�SDQRJ��]D�NDWHUH�VH�XáHQFL�]DQLPDMR��DOL
ÊWHYLOR�ÊSRUWQLK�SDQRJ��Y�NDWHUH�VR�XáHQFL�YNOMXáHQL��DOL
FHOR� ÊWHYLOR� ÊSRUWQLK� SDQRJ�� Y� NDWHUH� EL� VH� XáHQFL� UDGL
YNOMXáLOL�Y�QDVOHGQMHP�ÊROVNHP�OHWX�

'UXJL�NRUDN�Y� ID]L�QDáUWRYDQMD� MH�Y� WHVQL�SRYH]DYL� V
SUYLP�� WR� MH� ]� QDWDQáQR� GRORáLWYLMR� SUREOHPD�� .R� VH
SUREOHP� QDWDQáQR� GRORáL�� MH� MDVQR�� NDWHUH� SRGDWNH� MH
WUHED�]EUDWL��NROLNR�LQ�QD�NDNÈHQ�QDßLQ�

àH�VH�ÌHOL�SUHXáLWL��Y�NDWHUH�ÊSRUWQH�SDQRJH�VR�XáHQFL
YNOMXáHQL�� PRUD� XáHQHF� QDMSUHM� QDSUDYLWL� L]ERU� LQIRU�
PDFLM�� NL� VR� SRWUHEQH� LQ� QDWDQáQR� GRORáLWL� VSUHPHQ�
OMLYNH��NL�VH�MLK�ER�XSRÊWHYDOR��9�WHP�SULPHUX�SUL�XáHQFX
SRWHND�HQDN�PLVHOQL�SURFHV�NRW�SUL�L]YDMDQMX�UD]YUÊáDQMD
LQ�UD]XPHYDQMX�SRMPD�ÊWHYLOR�

6HGDM�VH�MH�SRWUHEQR�RGORáLWL��NROLNR�SRGDWNRY�VH�ÌHOL
]EUDWL��DOL� VH�ER�RSD]RYDOR�VNXSLQR�XáHQFHY�Y� UD]UHGX�
FHO�UD]UHG��YHá�UD]UHGRY��FHOR�ÊROR�����7R�MH�Y�SRYH]DYL�]
RWURNRYR� LQWHOHNWXDOQR� ]UHORVWMR�� 1D� ]DáHWNX� ÊRODQMD
XáHQHF�QL� VSRVREHQ�RSHULUDWL� ]� YHOLNLP�ÊWHYLORP�SRGDW�
NRY��7D�VSRVREQRVW�VH�SUL�XáHQFX�UD]YLMD�SRáDVL�LQ�SUR�
JUHVLYQR�VNR]L�FHOR�UD]UHGQR�VWRSQMR��=DWR� MH�XáLWHOMHYD
QDORJD�� GD� REGUÌL� Y� SUDYLK� PHMDK� ]DáHWQR� QDYGXÊHQMH
XáHQFHY�� WLVWR�� NL� EL� ELOR� VLFHU� ]DWUWR� ]DUDGL� SUHYHOLNH
PQRÌLFH� SRGDWNRY� LQ� YHOLNLK� ÊWHYLO� R]LURPD� SUH]DKWHY�
QRVWL�SUREOHPD�

7R��NDNR�VH�ER�SRGDWNH�]EUDOR��MH�RGYLVQR�RG�QDUDYH
SRGDWNRY�� NL� MLK� ERGR� XáHQFL� ]DMHOL� Y� UD]LVNDYL�� LQ� RG
ÊWHYLOD� OH�WHK��=ELUD� VH� MLK� ODKNR�SRVUHGQR� �QD� SULPHU� ]
GYLJDQMHP� URN�� DOL� QHSRVUHGQR� �QD� SULPHU� L]� ÊROVNLK
GRNXPHQWRY��� -DVQR� MH�� GD� MH� QD� UD]UHGQL� VWRSQML� QD
SUHGQRVWQHP� PHVWX� SRVUHGQR� ]ELUDQMH� SRGDWNRY�� NL� MH
EROM� SUHSURVWR� NRW� QHSRVUHGQR�� 9VHHQR� SD� PRUDMR� ELWL
XáHQFL�SRVWDYOMHQL�WXGL�Y�WDNH�VLWXDFLMH��SUL�NDWHULK�ERGR
UD]XPHOL��GD�MH�Y�QHNDWHULK�SULPHULK�XJRGQHMH�]EUDWL�SR�
GDWNH� QHSRVUHGQR�� 3ULPHU�� áH� VH� ÌHOL� UD]LVNDWL� VNXSQR
ÊWHYLOR� GHNOLF� LQ� GHáNRY� Y� YVHK� UD]UHGLK� QD� UD]UHGQL
VWRSQML�� MH�SULNODGQHMH��GD�VH�]EHUH�SRGDWNH�QHSRVUHGQR
SUHNR�ÊROVNH�GRNXPHQWDFLMH�

9� SUYL� ID]L� QDáUWRYDQMD� LPD� SRVHEHQ� SRPHQ� UD]GH�
OLWHY�QDORJ�XáHQFHP��0HGWHP�NR�MH�]D�SRVDPH]QH�DNWLY�
QRVWL� QXMQR�� GD� MLK� Y� FHORWL� L]YHGH� YVDN� XáHQHF�� MH� SUL
REVHÌQHMÊLK�UD]LVNDYDK�]DÌHOMHQR�LQ�SULSRURáOMLYR��GD�VH
QDORJH� UD]GHOL� SR� VNXSLQDK� WHU�GD� VH�GHOR� SR� VNXSLQDK
QDGDOMXMH�WXGL�Y�QDVOHGQMLK�GYHK�ID]DK�
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�����5HÇHYDQMH

6KHPD����'UXJD�ID]D���UHÉHYDQMH�
)LJ�����6HFRQG�SKDVH���VROYLQJ�

,]� GLDJUDPD� MH� UD]YLGQR�� GD� MH� WD� ID]D� UD]GHOMHQD� Y
YHá�SRGID]��]ELUDQMH�SRGDWNRY��JUDILáQL�SULND]�SRGDWNRY
LQ�L]UDáXQDYDQMH�QDMRVQRYQHMÊLK�VWDWLVWLáQLK�ND]DOFHY�

��������=ELUDQMH�SRGDWNRY

8áLWHOM� QDM� EL� RSR]RULO� XáHQFD�� GD� VH� ]ELUDQMD� SR�
GDWNRY�ORWL�VLVWHPDWLáQR��VHYHGD�VDPR�Y�SULPHUX��áH�XáH�
QHF� WHJD� ÌH� SUHM� VDP� VSRQWDQR� QL� QDUHGLO�� 8áHQFH� MH
SRWUHEQR� WRUHM� XVSRVRELWL�� GD� VL� L]EHUHMR� XVWUH]QH� SR�
VWRSNH�� RG� SUHÊWHYDQMD� GYLJQMHQLK� URN� SD� GR� ]ELUDQMD
SRGDWNRY�Y�UD]OLáQLK�SUHJOHGQLFDK�

,]ERU� PHWRGH� MH� RGYLVHQ� RG� LQWHOHNWXDOQLK� VSRVRE�
QRVWLK�XáHQFD�LQ�RG�YUVWH�UD]LVNDYH�

1D�YUVWL� MH�SUHSURVW�SULPHU�� NR� MH� VSUHPHQOMLYND� ÊWH�
YLOR�XáHQFHY�� NL� VR�YNOMXáHQL� Y�SRVDPH]QR� ÊSRUWQR�SD�
QRJR�

ÉWHYLOR� XáHQFHY�� NL� RELVNXMHMR� SRVDPH]QR� ÊSRUWQR
SDQRJR��VH�]DSLÊH�Y�SUHJOHGQLFR�

7DEHOD� ��� ÈWHYLOR� XàHQFHY�� NL� RELVNXMHMR� SRVDPH]QR
ÉSRUWQR�SDQRJR�
7DEOH� ��� 1XPEHU� RI� SXSLOV� SUDFWLVLQJ� D� GHWHUPLQDWH
W\SH�RI�VSRUW�

Æ32571$�3$12*$ Æ7(9,/2�8Ý(1&(9
-$'5$1-( �
12*20(7 �
52.20(7 �
2'%2-.$ �
9(6/$1-( �
12%(1$ �

àH�VH�ÌHOL�WXGL�YHGHWL��NROLNR�GHáNRY�LQ�NROLNR�GHNOLF
VH�MH�RGORáLOR�]D�SRVDPH]QR�ÊSRUWQR�SDQRJR��VH�XSRUDEL
QDVOHGQMR�SUHJOHGQLFR�

7DEHOD���� ÈWHYLOR� GHàNRY� LQ� GHNOLF�� NL� RELVNXMHMR� SRVD�
PH]QR�ÉSRUWQR�SDQRJR�
7DEOH� ��� 1XPEHU� RI� ER\V� DQG� JLUOV� SUDFWLVLQJ� D� GH�
WHUPLQDWH�W\SH�RI�VSRUW�

É32571$
3$12*$

'(à(. '(./,&$
É7(9,/2
8à(1&(9

-$'5$1-( ;; ; �
12*20(7 ;;;;;;; �
52.20(7 ;;;; ;; �
2'%2-.$ ;;;; �
9(6/$1-( ;;; �
12%(1$ ;;; �

�� �� ��

3UL� L]SROQMHYDQMX� SUHJOHGQLF� XáHQHF� L]YDMD� ORJLáQR
RSHUDFLMR�UD]YUÊáDQMH�Y�PQRÌLFL�HOHPHQWRY��NL�VH�GREL�]
]ELUDQMHP�SRGDWNRY�

��������*UDILàQD�SUHGVWDYLWHY�SRGDWNRY

.R� MH� SUHJOHGQLFD� L]SROQMHQD�� VH� SUHLGH� QD� JUDILáQR
SUHGVWDYLWHY� SRGDWNRY�� 1DPHQ� JUDILáQH� SUHGVWDYLWYH� MH
SUHGYVHP�QD]RUHQ�SULND]�]EUDQLK�SRGDWNRY��]DUDGL�áHVDU
MH�SRGDWNH�ODÌMH�LQ�WHPHOMLWHMH�WROPDáLWL��.RW�MH�]QDQR��VH
XSRUDEOMD�UD]OLáQH�SULND]H�

=D�WD�SULPHU�MH�QDMXJRGQHMH�XSRUDELWL�SULND]�V�VWROS�
FL�

�
/HJHQGD�

�
� ��XáHQHF

�

�

�

�

�
�-DGUDQMH��1RJRPHW���5RNRPHW���2GERMND����9HVODQMH���1REHQD

*UDI����3ULPHU�SULND]D�V�VWROSFL�
&KDUW����([DPSOH�RI�SUHVHQWDWLRQ�LQ�FROXPQV�
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/DKNR�VH�XSRUDEL�WXGL�SULND]�]�YUVWLFDPL�

/HJHQGD�
1REHQD � ��XáHQHF
9HVODQMH
2GERMND
5RNRPHW
1RJRPHW
-DGUDQMH

� � � � � � �

*UDI����3ULPHU�SULND]D�]�YUVWLFDPL�
&KDUW����([DPSOH�RI�SUHVHQWDWLRQ�LQ�OLQHV�

1D� UD]UHGQL� VWRSQML� RVQRYQH� ÊROH� VH� QDMSRJRVWHMH
XYHGHWD� SULND]� V� VWROSFL� LQ� ILJXUQL� SULND]�� 9� QHNDWHULK
GUXJLK� GUÌDYDK� �,WDOLMD�� $QJOLMD�� XYHGHMR� WXGL� �WRUWQL�
SULND]�� 3UL� YSHOMDYL� OH�WHJD� SUL� SRXNX� PDWHPDWLNH� QD
UD]UHGQL�VWRSQML�SD�REVWDMDMR�WHKWQL�SRPLVOHNL��3UHGSRJRM
]D� QMHJRYR� NRUHNWQR� YSHOMDYR� MH� QDPUHá� SR]QDYDQMH
XORPNRY� �GHOHÌHY�� LQ� NRWRY�� NL� QD� UD]UHGQL� VWRSQML� QD�
YDGQR�ÊH�QLVWD�YSHOMDQD��=DWR�MH�SUL�SUHGVWDYLWYL�]EUDQLK
SRGDWNRY� V� SRPRáMR� �WRUWQHJD�� SULND]D� SUHFHM� RPHMLWHY
�SULND]XMHMR�VH�QD�SULPHU�VDPR�SRORYLFH��áHWUWLQH������

��� ��� �� 5DàXQDQMH� QDMSRPHPEQHMÉLK� VWDWLVWLàQLK� ND]DO�
FHY

*UDILáQL� SULND]L� QD� QD]RUHQ� QDáLQ� SULND]XMHMR� IUHN�
YHQFH� ]EUDQLK� SRGDWNRY�� 9áDVLK� VR� SROHJ� SRUD]GHOLWYH
IUHNYHQF�]DQLPLYL�ÊH�GUXJL�VWDWLVWLáQL�ND]DOFL��SRYSUHáQD
YUHGQRVW��PRGXV��PHGLDQD� ������7XGL�JOHGH�YSHOMDYH�QDM�
RVQRYQHMÊLK� VWDWLVWLáQLK� ND]DOFHY� VR� UD]OLNH� PHG� GUÌD�
YDPL�]HOR�YHOLNH��1HNDWHUH�YSHOMHMR�SRYSUHáQR�YUHGQRVW�
PRGXV� LQ� PHGLDQR� ÌH� QD� UD]UHGQL� VWRSQML�� NDU� MH� SR�
YH]DQR� ]� YSHOMDYR� GHFLPDOQLK� ÊWHYLO�� 9� 6ORYHQLML� SD� VH
QD� UD]UHGQL� VWRSQML� UDáXQD� VDPR� Y� PQRÌLFL� QDUDYQLK
ÊWHYLO��WDNR�GD�YSHOMDYD�SRYSUHáQH�YUHGQRVWL�QL�VPLVHOQD�
/DKNR� SD� VH� JRYRUL� R� LQWXLWLYQHP� XYRGX� Y� NRQFHSW
SRYSUHáQH� YUHGQRVWL� SUL� UHÊHYDQMX� SUREOHPRY� QDVOHG�
QMHJD�WLSD�

0DWHM�LPD����OHJR�NRFN��0LKD�SD����2GORßLWD�VH��GD
VL� ERVWD� OHJR� NRFNH� PHG� VHERM� UD]GHOLOD� WDNR�� GD� MLK
ERVWD�LPHOD�RED�HQDNR��.ROLNR�OHJR�NRFN�ER�LPHO�YVDN"

3UDY�JRWRYR�MH�]D�XáHQFD�QD�UD]UHGQL�VWRSQML�QDMODÌMH
XVYRMLWL� NRQFHSW�SRMPD�PRGXV��SUL� áHPHU� VH� VHYHGD�QH
XSRUDEOMD� WHJD� L]UD]D��0RGXV� MH�QDPUHá�]HOR� SUHSURVWR
SUHEUDWL�L]�SUHJOHGQLFH��ÊH�EROM�SD�L]�JUDILáQHJD�SULND]D�
VDM� MH� ]QDQR�� GD� MH� PRGXV� WLVWD� YUHGQRVW�� NL� VH� QDM�
SRJRVWHMH�SRMDYOMD�PHG�RSD]RYDQLPL�YUHGQRVWPL�

1DVSORK� SD� VH� QD� UD]UHGQL� VWRSQML� QH� UDáXQD� RV�
QRYQLK� VWDWLVWLáQLK� ND]DOFHY�� VDM� RWURNRYD� LQWHOHNWXDOQD
]UHORVW� LQ�QMHJRYR�PDWHPDWLáQR�SUHG]QDQMH� WHJD�QH�GR�
YROMXMHWD�

�����7ROPDÞHQMH

6KHPD����7UHWMD�ID]D���WROPDàHQMH�
)LJ�����7KLUG�SKDVH���LQWHUSUHWLQJ�

3UHJOHGQLFH� LQ� JUDIL� VR� VUHGVWYD�� V� NDWHULPL� SRVUHGX�
MHPR� LQIRUPDFLMH� QD� KLWHU� LQ� QD]RUHQ� QDáLQ�� ]DWR� MLK
GDQHV�XSRUDEOMDMR�UD]OLáQL�PHGLML��7RUHM�MH�QXMQR��GD�MLK
]QD�áORYHN�EUDWL�LQ�NULWLáQR�WROPDáLWL��1DORJD�ÊROH�MH��GD
YSHOMH� XáHQFD� WXGL� Y� �VWDWLVWLáQL�� MH]LN�� NL� EL� JD� ODKNR
LPHQRYDOL�QHYHUEDOQL� MH]LN��=DYHGDWL�VH� MH� WUHED��GD�QH�
YHUEDOQL�MH]LN�QL�DOWHUQDWLYD�N�YHUEDOQHPX�MH]LNX��DPSDN
MH�]�QMLP�NRPSOHPHQWDUHQ��9DOHQWL��������VWU�������

1L� GRYROM�� GD� VH� XáHQHF� QDXáL� ]ELUDQMD� LQ� SULND]R�
YDQMD�SRGDWNRY��QDXáLO�QDM�EL�VH�WXGL�EUDQMD�L]�SULND]RY
LQ� SUDYLOQHJD� WROPDáHQMD�� 3UHEUDQLP� SRGDWNRP� QDM� EL
GDO�XVWUH]HQ�SRPHQ��3ULPHU�� áH� MH�XJRWRYOMHQR��GD�QDM�
YHá� XáHQFHY� RELVNXMH� QRJRPHW�� MH� SRWUHEQR� ]DVWDYLWL
XáHQFHP�ÊH�YSUDÊDQMD��NRW�QD�SULPHU�

=DNDM�MH�QRJRPHW�QDMEROM�L]EUDQD�ÈSRUWQD�SDQRJD"
$OL�]DWR�

- NHU�MH�XáHQFHP�QDMEROM�YÊHá"
- NHU� MH� HGHQ� L]PHG� QDMEROM� VSUHPOMDQLK� ÊSRUWRY� Y

6ORYHQLML"
- NHU�VR�VH�VORYHQVNL�QRJRPHWDÊL�XYUVWLOL�QD�SRPHPEQD

SUYHQVWYD"
- NHU�MH�GREUR�SODáDQD�ÊSRUWQD�SDQRJD"
- NHU� JD� SRVHEHM� SULSRURáDMR� VWDUÊL�� XáLWHOML� R]LURPD

YUVWQLNL"
- NHU�MH�Y�UD]UHGX�YHá�GHáNRY�NRW�GHNOLF"

9VDNR�RG�WHK�YSUDÊDQM�]DKWHYD�SULPHUQR�UHIOHNVLMR�LQ
KNUDWL�RGSLUD�SURVWRU�]D�QRYH�VWDWLVWLáQH�UD]LVNDYH��7DND
YSUDÊDQMD�QDM�EL�QDYDMDOD�XáHQFH�QD�WROPDáHQMH�]EUDQLK
SRGDWNRY��QD�VNOHSDQMH�LQ�DQDOL]R�WHU�JD�KNUDWL�SULSHOMDOD
GR�VSR]QDQMD��GD�MH�HQD�L]PHG�QDORJ�VWDWLVWLNH�WXGL�SUHG�
YLGHYDQMH� LQ�QDSRYHGRYDQMH�GRJRGNRY�QD�RVQRYL� ]EUD�
QLK�SRGDWNRY�

���(03,5,Ý1,�'(/

�����1DPHQ�UD]LVNDYH

1HNDWHUH�PHGQDURGQH�UD]LVNDYH� �UD]LVNDYL� ,$(3�����
LQ�7,066������� VR�SRND]DOH��GD� VR� VORYHQVNL�RWURFL�� VWDUL
GHYHW� OHW�� VODER� UHÊHYDOL� SUREOHPH�� NL� VR� YNOMXáHYDOL� HOH�
PHQWH� VWDWLVWLNH��7DNR� VR�ÌH�SUHG�NXULNXODUQR�SUHQRYR� LQ
SUHG�QRYRQDVWDOLP�XáQLP�QDáUWRP�]D�PDWHPDWLNR� ������
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]DáHOL�YNOMXáHYDWL�Y�RVQRYQR�ÊROR�QHNDWHUH�SUYLQH�VWDWLVWLNH
EUH]�GLGDNWLáQR�L]JUDMHQHJD�PRGHOD��WRUHM�QHVLVWHPDWLáQR�

2E�QDVWDMDQMX�QRYHJD�XáQHJD�QDáUWD�]D�PDWHPDWLNR
������� MH� ELOD� SUHJOHGDQD� REUDYQDYD� VWDWLVWLNH� ]� YVH�
ELQVNH� LQ�GLGDNWLáQH�SODWL�Y� WLVWLK�GUÌDYDK��NL�VR�ELOH�QD
PHGQDURGQLK� UD]LVNDYDK� XVSHÊQH�� WHU� ]� XSRÊWHYDQMHP
VORYHQVNLK�VSHFLILáQRVWL�]JUDMHQ�VORYHQVNL�PRGHO�SRXáH�
YDQMD�VWDWLVWLNH�Y�RVQRYQL�ÊROL��=�UD]LVNDYR� MH�ELO� WD�PR�
GHO�SUHYHUMHQ�Y�XáQL�SUDNVL�

1DPHQ� UD]LVNDYH� MH� ELO� WRUHM� SUHYHULWL�� NROLNÊQR� R]L�
URPD� NDNÊQR� ]QDQMH� R� YVHELQDK� L]� VWDWLVWLNH� GRVHÌHMR
XáHQFL�WUHWMHJD�UD]UHGD�GHYHWOHWQH�RVQRYQH�ÊROH��NL�VR�VH
WH�YVHELQH�VLVWHPDWLáQR�XáLOL�SUL�SRXNX�PDWHPDWLNH�Y�SUL�
PHUMDYL�]�XáHQFL�GUXJHJD�UD]UHGD�RVHPOHWQH�RVQRYQH�ÊR�
OH��NL�WHK�YVHELQ�QLVR�LPHOL�Y�XáQHP�QDáUWX��DPSDN�VR�MLK
XáLWHOMLFH� QD� UD]OLáQH� QDáLQH� LQ� SUL� UD]OLáQLK� SUHGPHWLK
SR�VYRML�SUHVRML�EUH]�L]GHODQHJD�PRGHOD�YQDÊDOH�Y�SRXN�

�����5D]LVNRYDOQD�KLSRWH]D

8JRWRYOMHQH�ERGR�RSD]QH�UD]OLNH�Y�]QDQMX� VWDWLVWLNH
PHG�XáHQFL����UD]UHGD�RVHPOHWNH��NRQWUROHQ�VNXSLQH��LQ
XáHQFL����UD]UHGD�GHYHWOHWNH��HNVSHULPHQWDOQH�VNXSLQH��Y
NRULVW�VOHGQMH�

�����5D]LVNRYDOQD�PHWRGRORJLMD

��� ��� �� 2VQRYQD� UD]LVNRYDOQD� PHWRGD� LQ� UD]LVNRYDOQL
SULVWRS

9� UD]LVNDYL� MH� Y� RNYLUX� HPSLULáQHJD� UD]LVNRYDOQHJD
SULVWRSD�XSRUDEOMHQ�SHGDJRÊNL�HNVSHULPHQW��UD]LVNRYDOHF
QDPHUQR� YQDÊD� HNVSHULPHQWDOQL� IDNWRU� Y� UD]LVNRYDOQR
VLWXDFLMR���NHU�MH�SULPHUHQ�SUL�SUHXáHYDQMX�QRYRVWL��NL�VH
MLK� YQDÊD� Y� SRXN� PDWHPDWLNH�� 7RUHM� MH� Y� WHM� UD]LVNDYL
XSRUDEOMHQD�NDY]DOQD���HNVSHULPHQWDOQD�PHWRGD�

��������0RGHO�HNVSHULPHQWD

1DáUWRYDQ� MH� ELO� HQRIDNWRUVNL�PRGHO� HNVSHULPHQWD� V
ÊROVNLPL� RGGHONL� NRW� SULPHUMDOQLPL� VNXSLQDPL� ]� GYHPD
PRGDOLWHWDPD�� 3ULPHUMDOQL� VNXSLQL� VR� REVWRMHáL� RGGHONL
WUHWMHJD�UD]UHGD�GHYHWOHWNH�LQ�GUXJHJD�UD]UHGD�RVHPOHWNH
QD�UD]OLáQLK�RVQRYQLK�ÊRODK�

6NXSLQD� XáHQFHY� WUHWMHJD� UD]UHGD� GHYHWOHWNH� �PRGHO
SRXáHYDQMD� VWDWLVWLNH��� Y� NDWHUR� MH� ELO� XYHGHQ� HNVSHUL�
PHQWDOQL� IDNWRU�� MH� HNVSHULPHQWDOQD� VNXSLQD� �(6��� VNX�
SLQD�XáHQFHY�GUXJHJD�UD]UHGD�RVHPOHWNH��NL�VH�QL�VLVWH�
PDWLáQR�XáLOD�VWDWLVWLNH��SD�MH�NRQWUROQD�VNXSLQD��.6��

��������9]RUHF�HNVSHULPHQWD

9�HNVSHULPHQWX� MH� VRGHORYDOR� ����XáHQFHY� L]� ÊWLULK
REDOQLK�RVQRYQLK�ÊRO�]�L]HQDáHQLPL�VROLGQLPL�SRJRML�]D
GHOR�� 8áHQFL� VR� ELOL� UD]GHOMHQL� Y� GYH� VNXSLQL�� HNVSHUL�
PHQWDOQR��(6��LQ�NRQWUROQR�VNXSLQR��.6��

9�HNVSHULPHQWDOQR�VNXSLQR��(6��MH�ELOR�YNOMXáHQLK���
XáHQFHY� WUHWMLK� UD]UHGRY� L]� GYHK� REDOQLK� GHYHWOHWQLK
RVQRYQLK�ÊRO�

7DEHOD����ÈWHYLOR�XàHQFHY�(6�
7DEOH����1XPEHU�RI�SXSLOV�LQ�H[SHULPHQWDO�JURXS�

2VQRYQD�ÇROD 2GGHOHN ÆWHYLOR�XÞHQFHY
���$ ��

,�
���% ��
���$ ��

,,�
���% ��

6NXSDM� ��

9� NRQWUROQR� VNXSLQR� �.6�� MH� ELOR� YNOMXáHQLK� ��
XáHQFHY�GUXJLK�UD]UHGRY�L]�GYHK�REDOQLK�RVHPOHWQLK�RV�
QRYQLK�ÊRO�

7DEHOD����ÈWHYLOR�XàHQFHY�.6�
7DEOH����1XPEHU�RI�SXSLOV�LQ�FRQWURO�JURXS�

2VQRYQD�ÇROD 2GGHOHN ÆWHYLOR�XÞHQFHY
���$ ��

,�
���% ��
���$ ��

,,�
���% ��

6NXSDM� ��

(NVSHULPHQWDOQD� LQ� NRQWUROQD� VNXSLQD� VWD�ELOL� L]HQD�
áHQL�SR�VRFLDOQR�HNRQRPVNHP�VWDWXVX�GUXÌLQ��L]�NDWHULK
SULKDMDMR�XáHQFL�

8áLWHOMLFH��NL�VR�ELOH�L]EUDQH�WDNR�]D�(6�NRW�.6��VR�ÌH
SUHM�VRGHORYDOH�V�3HGDJRÊNR�IDNXOWHWR�.RSHU�SUL�QDVWRSLK
LQ�KRVSLWDFLMDK�Y�RNYLUX�SUHGPHWD�'LGDNWLND�PDWHPDWLNH�
6RGHORYDOR�MH�RVHP�SURIHVRULF�UD]UHGQHJD�SRXND�

��������6SUHPHQOMLYNH

1HRGYLVQH�VSUHPHQOMLYNH
1HRGYLVQD� VSUHPHQOMLYND� MH� HNVSHULPHQWDOQL� GHMDY�

QLN�

2GYLVQH�VSUHPHQOMLYNH
.� RGYLVQLP� VSUHPHQOMLYNDP� VRGLMR� YVH� VSUHPHQOMLY�

NH�� V� NDWHULPL� VH� MH� SUHYHUMDOR� ]QDQMH� XáHQFHY� WDNR� Y
HNVSHULPHQWDOQL�NRW�NRQWUROQL�VNXSLQL�

2GYLVQH�VSUHPHQOMLYNH�VR�
• GRVHÌNL�RWURN�SUL�VWDWLVWLNL�
• GRVHÌNL� RWURN� QD� UD]OLáQLK� UDYQHK� ]QDQMD� SR� *DJ�
QHMHYL�WDNVRQRPLML�

��GRVHÌNL�SUL�SR]QDYDQMX�LQ�UD]XPHYDQMX�SRMPRY�LQ
DOJRULWPRY�
��GRVHÌNL�SUL�UHÊHYDQMX�HQRVWDYQLK�SUREOHPRY�
��GRVHÌNL�SUL�UHÊHYDQMX�]DKWHYQHMÊLK�SUREOHPRY�
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.RQWUROQH�VSUHPHQOMLYNH
6RFLDOQR� HNRQRPVNL� VWDWXV� �6(6�� XáHQáHYH� GUXÌLQH

�6(6� MH�ELO�REOLNRYDQ�QD�RVQRYL� L]REUD]EH�RáHWD� LQ�PD�
WHUH��SUL�áHPHU�MH�ELOD�L]EUDQD�L]REUD]ED�WLVWHJD�VWDUÊD��NL
MH� YLÊMD��SUL� WHP� VR� ELOL� XáHQFL� UD]GHOMHQL� Y� VHGHP� VNX�
SLQ��

��������3RWHN�UD]LVNDYH�LQ�]ELUDQMH�SRGDWNRY

5D]LVNDYD� MH� SRWHNDOD� RG� DSULOD� GR�PDMD� Y� ÊROVNHP
OHWX�����������LQ�MH�ELOD�UD]GHOMHQD�Y�ÊWLUL�ID]H�

7DEHOD����)D]H�SRWHND�UD]LVNDYH�
7DEOH����5HVHDUFK�SKDVHV�

���ID]D
3ULSUDYD�JUDGLY�]D�XáLWHOMH�
)RUPLUDQMH�HNVSHULPHQWDOQH�LQ�NRQWUROQH
VNXSLQH�XáLWHOMHY�

���ID]D

3ULSUDYOMDQMH�XáLWHOMHY�L]�HNVSHULPHQWDOQH
VNXSLQH�QD�HNVSHULPHQW�
8áLWHOMHP�MH�ELOR�WXGL�UD]GHOMHQR�JUDGLYR��NL
VR�JD�QDWR�XSRUDELOL�Y�HNVSHULPHQWX�

���ID]D
9SHOMDYD�HNVSHULPHQWDOQHJD�GHMDYQLND�Y
HNVSHULPHQWDOQR�VNXSLQR�

���ID]D
,]YHGHQR�MH�ELOR�WHVWLUDQMH�]QDQMD�RE�NRQFX
HNVSHULPHQWD�

7HVW� ]QDQMD� MH� ELO� VHVWDYOMHQ� L]� GHYHWLK� QDORJ�� NL� VR
SUHYHUMDOH� ]QDQMH� VWDWLVWLNH�� *OHGH� QD� UDYQL� ]QDQMD� VR
ELOH� QDORJH� UD]GHOMHQH� QD� SR]QDYDQMH� LQ� UD]XPHYDQMH
SRMPRY�LQ�DOJRULWPRY��ÊWLUL�QDORJH���]QDQMH�SRVWRSNRY�SUL
HQRVWDYQLK� VWDWLVWLáQLK� SUREOHPLK� �WUL� QDORJH�� LQ� UHÊH�
YDQMH�]DKWHYQHMÊLK�SUREOHPRY��NMHU�MH�ELOR�SRWUHEQR��GD
RWURN�VDP�SRLÊáH�SULPHUQR�VWUDWHJLMR�UHÊHYDQMD�LQ�GD�]QD
UD]GHOLWL� VHVWDYOMHQ� SUREOHP� QD� ]DQM� REYODGOMLYH� SRG�
SUREOHPH� �GYH� QDORJL��� àDVRYQR� MH� ELO� RPHMHQ� QD� GYH
ÊROVNL�XUL�

��������2EGHODYD�SRGDWNRY

=D� XJRWDYOMDQMH� UD]OLN� PHG� XáHQFL� HNVSHULPHQWDOQH
LQ�NRQWUROQH� VNXSLQH�Y�]QDQMX� VWDWLVWLNH�QD�YVHK� UDYQHK
]QDQMD�SR�NRQFX�HNVSHULPHQWD�VPR�XSRUDELOL�W�SUHL]NXV�

�����5H]XOWDWL�LQ�UD]ODJD

5H]XOWDWL� VR� ELOL� WROPDáHQL� Y� VNODGX� ]� ]DKWHYR� SR
SUHJOHGQRVWL�LQ�ORJLNL�GRND]RYDQMD�SRVWDYOMHQH�KLSRWH]H�
3UL�YVDNHP�WROPDáHQMX�UH]XOWDWRY�MH�GRGDQD�ÊH� WDEHOD�]
UH]XOWDWL�� 3UL� SUHL]NXVX� KLSRWH]H� VH� MH� ELOR� SRWUHEQR
UDYQDWL�SR�SUDYLOX��GD� MH�QDMYHáMH�GRSXVWQR� WYHJDQMH�]D
]DYUQLWHY�KLSRWH]H���RGVWRWQD�QDSDND�

��� ��� �� $QDOL]D� UD]OLN� Y� ]QDQMX� VWDWLVWLNH� QD� YVHK� WUHK
UDYQHK� ]QDQMD� SR� *DJQHMHYL� WDNVRQRPLML� PHG� XàHQFL
HNVSHULPHQWDOQH�VNXSLQH��(6��LQ�NRQWUROQH�VNXSLQH��.6�
RE�NRQFX�HNVSHULPHQWD

=D�ODÌMH�VSUHPOMDQMH�UH]XOWDWRY�MH�SRWUHEQR�SULND]DWL�
NDWHUH�RNUDMÊDYH�R]LURPD�R]QDNH�VR�ELOH�XSRUDEOMHQH�

7DEHOD����5D]ODJD�RNUDMÉDY�R]LURPD�R]QDN�
7DEOH����/HJHQG�RI�DEEUHYLDWLRQV�DQG�GHVLJQDWLRQV�

7HVW 2SLV�GHOD
67$ 'RVHÌNL�XáHQFHY�SUL�VWDWLVWLNL�

67$�
'RVHÌNL�XáHQFHY�Y�SR]QDYDQMX�LQ
UD]XPHYDQMX�SRMPRY�LQ�DOJRULWPRY�

67$�
'RVHÌNL�XáHQFHY�SUL�UHÊHYDQMX�HQRVWDYQLK
SUREOHPRY�

67$��
'RVHÌNL�XáHQFHY�SUL�UHÊHYDQMX�]DKWHYQHMÊLK
SUREOHPRY�

1DMSUHM� VH� SULNDÌH� RVQRYQH� VWDWLVWLáQH� SDUDPHWUH
WHVWD� �ÊWHYLOR� XáHQFHY� (6� LQ� .6�� DULWPHWLáQH� VUHGLQH�
VWDQGDUGQH� RGNORQH� LQ� VWDQGDUGQH� QDSDNH� DULWPHWLáQH
VUHGLQH��

7DEHOD����2VQRYQL�VWDWLVWLàQL�SDUDPHWUL�WHVWD�
7DEOH����%DVLF�VWDWLVWLFDO�SDUDPHWHUV�RI�WKH�WHVW�

'RVHÉNL�XÞHQFHY�SUL�VWDWLVWLNL

7HVW 6NXSLQD Q
$ULWPHWLÞQD
VUHGLQD

'RVHÉNL�Y��
6WDQGDUGQL
RGNORQ

0LQ 0D[

7�67$ (NVSHU� �� ����� ������ ���� ���� �����
.RQWUROQD �� ����� ������ ���� ���� �����

7�67$� (NVSHU� �� ���� ������ ���� ���� ����
.RQWUROQD �� ���� ������ ���� ���� ����

7�67$� (NVSHU� �� ���� ������ ���� ���� ����
.RQWUROQD �� ���� ������ ���� ���� ����

7�67$� (NVSHU� �� ���� ������ ���� ���� ����
.RQWUROQD �� ���� ������ ���� ���� ����
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6O�����0RGHO�SRXàHYDQMD�VWUDWHJLMH�UHÉHYDQMD�VWDWLVWLàQHJD�SUREOHPD�VORQL�QD�XSRÉWHYDQMX
WUHK�ID]��QDàUWRYDQMD��UHÉHYDQMD�LQ�WROPDàHQMD��IRWR��'��3RGJRUQLN��

)LJ�����7KH�PRGHO�RI�WHDFKLQJ�WKH�VWUDWHJLHV�RI�VROYLQJ�VWDWLVWLFDO�SUREOHPV�LV�EDVHG�RQ�WKH
FRQVLGHUDWLRQ�RI�WKUHH�SKDVHV��SODQQLQJ��VROYLQJ�DQG�LQWHUSUHWLQJ��SKRWR��'��3RGJRUQLN��

6� KLVWRJUDPRP� VH� SULNDÌH� ÊH� DULWPHWLáQH� VUHGLQH
VSUHPHQOMLYN� ]D� GRVHÌNH� SUL� YVHELQDK� L]� VWDWLVWLNH� QD
YVHK�WUHK�UDYQHK�]QDQMD�

6�W�SUHL]NXVRP�VH�SUHYHUL��DOL�VR�UD]OLNH�PHG�(6�LQ�.6
VWDWLVWLáQR�SRPHPEQH�

'RVHÌNL�XáHQFHY�SUL�VWDWLVWLNL

�

�

�

�

�

��

��

��

7�67$ 7�67$� 7�67$� 7�67$�

(NVSHULPHQWDOQD� .RQWUROQD�

*UDI� ��� $ULWPHWLàQH� VUHGLQH� VSUHPHQOMLYN� ]D� RFHQR
GRVHËNRY�SUL�VWDWLVWLNL�
&KDUW����$ULWKPHWLF�PHDQV�RI�YDULDEOHV� IRU�DQ�HVWLPDWH
RI�VFRUHV�LQ�VWDWLVWLFV�

1D�RVQRYL�YUHGQRVWL� W�NRHILFLHQWD� LQ� UDYQL� VWDWLVWLáQH
SRPHPEQRVWL� W�NRHILFLHQWD�VH� ODKNR�XJRWDYOMD��Y�NDWHULK
VSUHPHQOMLYNDK� VH� UH]XOWDWL� PHG� (6� LQ� .6� VWDWLVWLáQR
SRPHPEQR� UD]OLNXMHMR��$QDOL]D� WHK� UH]XOWDWRY�NDÌH�� GD
VH�SRMDYOMDMR�VWDWLVWLáQR�SRPHPEQH�UD]OLNH�Y�NRULVW�(6�Y
YVHK�VSUHPHQOMLYNDK�

7DEHOD� ��� 3ULND]� UD]OLN� Y� 67$� QD� YVHK� WUHK� UDYQHK
]QDQMD�PHG�XàHQFL�(6�LQ�.6��W�SUHL]NXV��
7DEOH� ��� 3UHVHQWDWLRQ� RI� GLIIHUHQFHV� EHWZHHQ� WKH
H[SHULPHQWDO� DQG� FRQWURO� JURXS� SXSLOV� LQ� VFRUHV� LQ
VWDWLVWLFV�RQ�DOO�WKUHH�OHYHOV�RI�NQRZOHGJH��WKH�W�WHVW��

7HVW W
3URVWRVWQH
VWRSQMH

5DYHQ�VWD�
WLVWLÞQH�SR�
PHPEQRVWL

5D]OLND
VUHGLQ

6WDQGDUG�
QD�QDSDND

7�67$ ����� ��� ����� ������ ������

7�67$� ����� ��� ����� ������ ������

7�67$� ����� ��� ����� ������ ������

7�67$� ����� ��� ����� ������ ������
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���6./(3

*ODYQL�FLOM�MH�ELO�SUHYHULWL��DOL�MH�PRGHO�SRXáHYDQMD�LQ
XáHQMD� VWDWLVWLNH�� NL� MH� ELO� L]JUDMHQ�� SULPHUHQ�� ,]� UH]XO�
WDWRY� VH� YLGL�� GD� VR� XáHQFL� (6� ]HOR� GREUR� XVYRMLOL� ]D�
VWDYOMHQH� FLOMH�� VDM� MH� ������� XáHQFHY� SUDYLOQR� UHÊLOR
QDORJH�L]�VWDWLVWLNH�QD�YVHK�WUHK�UDYQHK�]QDQMD��+NUDWL�SD
MH� SRWUHEQR� SRXGDULWL�� GD� VR� WXGL� XáHQFL� .6�� NL� VH� WH
YVHELQH� QLVR� VLVWHPDWLáQR� XáLOL� SUL� PDWHPDWLNL�� GRVHJOL
UHODWLYQR�GREHU�UH]XOWDW� ��������YVHK�PRÌQLK�WRáN���7R
SRPHQL�� GD� XáHQFL� WR� ]QDQMH� QH� SULGRELYDMR� VDPR� SUL
PDWHPDWLNL�� DPSDN� WXGL� R]LURPD� SUHGYVHP� SUL� SRXNX
SUHGPHWD�VSR]QDYDQMH�RNROMD�LQ�L]YHQ�ÊROH��àHSUDY�VR�VH
SRND]DOH� VWDWLVWLáQR� SRPHPEQH� UD]OLNH� Y� YVHK� WUHK
VSUHPHQOMLYNDK�� SD� JUH� SRXGDULWL� SUHGYVHP� VWDWLVWLáQR
SRPHPEQH� UD]OLNH� Y� NRULVW� (6� VSUHPHQOMLYNH� 67$�� �UH�
ÊHYDQMH� HQRVWDYQLK� SUREOHPRY�� LQ� 67$�� �UHÊHYDQMH� ]D�
KWHYQHMÊLK� SUREOHPRY��� 3UL� WHK� VSUHPHQOMLYNDK� VH� MH
SRND]DOR��NDNR�SRPHPEQR�MH�SUL�XáHQFLK�UD]YLMDWL� VWUD�
WHJLMH� UHÊHYDQMD� PDWHPDWLáQHJD�� Y� WHP� SULPHUX� VWDWL�
VWLáQHJD��SUREOHPD�

'R� NXULNXODUQH� SUHQRYH� ������� MH� ELO� Y� VORYHQVNHP
VLVWHPX� SRXáHYDQMD� PDWHPDWLNH� YHáML� SRXGDUHN� QD
SURFHGXUDOQLK�]QDQMLK��SUHGYVHP�QD�DYWRPDWL]DFLML�DULW�
PHWLáQLK� GHMVWHY�� NRW� QD� UD]LVNRYDQMX� LQ� UHÊHYDQMX
SUREOHPRY�� 3UL� WHP� VH� MH� YHOLND� SR]RUQRVW� SRVYHáDOD

UH]XOWDWRP��PDMKQD� SD� SRVWRSNRP�� NL� MLK� XáHQHF� XSR�
UDEOMD�]D�UHÊHYDQMH�SUREOHPRY��9�UD]LVNDYL�VR�ELOL�XáLWHOML
L]� (6� XVSRVREOMHQL� ]D� VSRGEXMDQMH� UD]YRMD� VWUDWHJLMH
UHÊHYDQMD� VWDWLVWLáQHJD�SUREOHPD�SUL�XáHQFLK��=D� UD]YRM
VWUDWHJLM� MH� QDPUHá� QXMQR� XSRUDEOMDWL� WHKQLNH� SRXáH�
YDQMD��NL�VH�UD]OLNXMHMR�RG�WUDGLFLRQDOQLK�

5D]LVNDYD� MH� SRND]DOD�� GD� MH� Y� WD� QDPHQ� ]HOR� NR�
ULVWQD� XSRUDED� UD]LVNRYDOQLK� LQ� VRGHORYDOQLK� REOLN
XáHQMD� LQ� SRXáHYDQMD�� NL� VSRGEXMDMR� XáHQFH� N� DNWLY�
QHPX� XáHQMX�� YHUEDOL]DFLML� UHÊHYDQMD� SUREOHPRY�� SUL�
PHUMDQMX� LQ� L]PHQMDYL� UD]OLáQLK� VWUDWHJLM� UHÊHYDQMD� WHU
PHWDNRJQLFLML�

1D� NRQFX� YHOMD� ÊH� HQNUDW� SRXGDULWL�� GD� VH� SUL
XYDMDQMX�SRMPRY�L]�VWDWLVWLNH�Y�YVHK�WUHK�WULOHWMLK�XáHQFD
SRáDVL�LQ�SRVWRSRPD�QDYDMD��GD�EL�]QDO�
- QDWDQáQR�GHILQLUDWL�GDQL�SUREOHP�
- L]�GDQLK�SRGDWNRY�L]EUDWL�SRGDWNH��NL�JD�]DQLPDMR�
- VLVWHPDWLáQR�RSHULUDWL�V�SRGDWNL�
- UD]SUDYOMDWL�R�GREOMHQLK�UH]XOWDWLK�QD�MDVHQ�LQ�ORJLáQR

XUHMHQ�QDáLQ�
- ELWL� SUHYLGHQ� LQ� SR]RUHQ� RE� SRVWDYOMDQMX� GRORáHQLK

]DNOMXáNRY�WHU�SUHYHUMDQMX�KLSRWH]�
1D� WDN� QDáLQ� VH� ER� RWURND�� ERGRáHJD� RGUDVOHJD�

SULSUDYLOR� QD� WD� VYHW�� NL� MH� SROQ� QHJRWRYRVWL� LQ� QHSUHG�
YLGOMLYRVWL�� GD� JD� ER� ]QDO� NULWLáQR� WROPDáLWL� LQ� ]DYHVWQR
GHORYDWL�Y�QMHP�

67$7,67,&6�,1�($5/<�67$*(6�2)�('8&$7,21�
7+(�675$7(*<�2)�62/9,1*�67$7,67,&$/�352%/(06

0DUD�&27,Þ
8QLYHU]D�QD�3ULPRUVNHP��3HGDJRÊND�IDNXOWHWD�.RSHU��6,������.RSHU��&DQNDUMHYD��

H�PDLO��PDUD�FRWLF#SHI�XSU�VL

'DUMR�)(/'$
8QLYHU]D�QD�3ULPRUVNHP��3HGDJRÊND�IDNXOWHWD�.RSHU��6,������.RSHU��&DQNDUMHYD��

H�PDLO��GDUMR�IHOGD#SHI�XSU�VL

/HD�.2=(/
2VQRYQD�ÊROD�$QWRQD�8NPDUMD��6,������.RSHU��3RW�Y�JDM��

H�PDLO��OHD�NR]HO#JXHVW�DUQHV�VL

6800$5<

7KH�UHVXOWV�RI�DQ�HPSLULFDO�VWXG\�RI�WKH�NQRZOHGJH�RI�VWDWLVWLFV�FDUULHG�RXW�E\�WKH�DXWKRUV�KDYH�VKRZQ�QRWLFHDEOH
GLIIHUHQFHV� EHWZHHQ� VHFRQG� JUDGH� SXSLOV� RI� HLJKW�\HDU� HOHPHQWDU\� VFKRROV�� ZKR� KDG� QRW� EHHQ� OHDUQLQJ� VWDWLVWLFV
V\VWHPDWLFDOO\�� DQG� WKLUG� JUDGH� SXSLOV� RI� QLQH�\HDU� HOHPHQWDU\� VFKRROV�� ZKR� KDG� EHHQ� LQWURGXFHG� WR� VWDWLVWLFV
IROORZLQJ�D�PRGHO�SUHSDUHG�E\�WKH�DXWKRUV��7KH�VWXG\�ZDV�FRQGXFWHG�RQ�WKH�PRGHO�RI�D�FRQWURO�JURXS�RI����VHFRQG�
JUDGHUV�IURP�DQ�HLJKW�\HDU�HOHPHQWDU\�VFKRRO�SURJUDPPH��DQG�DQ�H[SHULPHQWDO�JURXS�RI����WKLUG�JUDGHUV�DWWHQGLQJ�D
QLQH�\HDU�HOHPHQWDU\�VFKRRO�SURJUDPPH�
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7KH�PRGHO�RI�WHDFKLQJ�WKH�VWUDWHJLHV�RI�VROYLQJ�VWDWLVWLFDO�SUREOHPV�LV�EDVHG�RQ�WKH�FRQVLGHUDWLRQ�RI�WKUHH�SKDVHV�
SODQQLQJ��VROYLQJ�DQG�LQWHUSUHWLQJ��,Q�WKH�SODQQLQJ�SKDVH�LW�LV�QHFHVVDU\�ILUVW�RI�DOO�WR�GHILQH�WKH�SUREOHP�SUHFLVHO\��LQ
RUGHU�WR�VHH�ZKDW�DQG�KRZ�PXFK�GDWD�QHHGV�WR�EH�JDWKHUHG��DQG�LQ�ZKDW�ZD\��7KH�VROXWLRQ�SKDVH�FRQVLVWV�RI�GDWD
JDWKHULQJ��WKHLU�JUDSKLF�SUHVHQWDWLRQ��DQG�FDOFXODWLRQ�RI�WKH�PRVW�EDVLF�VWDWLVWLFDO�LQGLFDWRUV��,Q�WKLV�SKDVH�SXSLOV�PXVW
EH� WDXJKW�KRZ�WR�VHOHFW�D�VXLWDEOH�PHWKRG�RI�GDWD�JDWKHULQJ�DQG�KRZ� WR�SUHVHQW� WKH�FROOHFWHG�GDWD� LQ�D�FOHDU�DQG
FRPSUHKHQVLEOH�ZD\��&ODVV�OHYHO�WHDFKLQJ�GRHV�QRW�FRPSULVH�WKH�FDOFXODWLRQ�RI�VWDWLVWLFDO�LQGLFDWRUV��DV�WKH�FKLOGUHQ¢V
LQWHOOHFWXDO�DJH�DQG� WKHLU�NQRZOHGJH�RI�PDWKHPDWLFV�GR�QRW�DOORZ� WKDW�\HW��7KH� WKLUG�SKDVH��RQ� WKH�RWKHU�KDQG�� LV
DJDLQ� LPSRUWDQW�� DV� LW� LV� VXSSRVHG� WR� WHDFK� WKH� SXSLO� WR� UHDG� DQG� LQWHUSUHW� WKH� UHVXOWV� FRUUHFWO\�� E\� DWWULEXWLQJ
DSSURSULDWH�YDOXH�WR�WKH�GDWD�SUHVHQWHG�

7KH�PDMRULW\�RI�WKH�SXSLOV�LQ�WKH�H[SHULPHQWDO�JURXS�VXFFHHGHG�LQ�DFFRPSOLVKLQJ�WKH�VHW�JRDOV���������RI�WKHP
VROYHG�WKH�VWDWLVWLFDO�H[HUFLVHV�FRUUHFWO\�RQ�DOO�WKUHH�OHYHOV�RI�NQRZOHGJH�DFFRUGLQJ�WR�*DJQH¢V�WD[RQRP\��7KH�SXSLOV
RI�WKH�FRQWURO�JURXS��WRR��DFKLHYHG�D�IDLUO\�JRRG�UHVXOW� ��������RI�DOO�SRVVLEOH�SRLQWV���7KH\�VXUHO\�KDG�QRW�JDLQHG
WKLV�NQRZOHGJH�RQO\�LQ�PDWK�OHVVRQV��EXW�DOVR�LQ�OHVVRQV�RQ�WKH�HQYLURQPHQW��DQG�RXWVLGH�VFKRRO��6WLOO��LW�LV�LPSRUWDQW
WR�VWUHVV�WKH�VWDWLVWLFDOO\�UHOHYDQW�GLIIHUHQFHV��LQ�IDYRXU�RI� WKH�H[SHULPHQWDO�JURXS��LQ�VROYLQJ�ERWK�VLPSOH�DV�ZHOO�DV
GLIILFXOW�VWDWLVWLFDO�SUREOHPV��7KHVH�DUH�WKH�UHVXOW�RI�WKH�XVH�RI�UHVHDUFK�DQG�FR�RSHUDWLRQ�EDVHG�WHDFKLQJ�DQG�OHDUQLQJ
PHWKRGV��ZKLFK�HQFRXUDJH�LQ�SXSLOV�DFWLYH�OHDUQLQJ��YHUEDOLVDWLRQ�RI�SUREOHP�VROYLQJ��FRPSDULVRQ�DQG�H[FKDQJH�RI
GLIIHUHQW�SUREOHP�VROYLQJ�VWUDWHJLHV�DV�ZHOO�DV�PHWDFRJQLWLRQ��DQG�ZKLFK�KDYH�EHHQ�PDGH�SDUW�RI�D�WHDFKLQJ�PRGHO�

.H\�ZRUGV��VWDWLVWLFV��SUREOHP��SUREOHP�VROYLQJ�VWUDWHJ\��HDUO\�WHDFKLQJ�RI�VWDWLVWLFV��WHDFKLQJ�PRGHO��GDWD�SURFHVVLQJ

/,7(5$785$

&RFNFURIW��:��+�� ��������0DWKHPDWLFV�&RXQW�� /RQGRQ�
+062�
&RWLÞ��0���+RGQLN��7�� ��������2�SRXNX�PDWHPDWLNH� QD
]DáHWNX�ÊRODQMD�Y�QRYL�RVQRYQL� ÊROL��0DWHPDWLND�Y� ÊROL�
,,,�����/MXEOMDQD����������
)XMLWD�� +�� �������� 7KH� 3UHVHQW� 6WDWH� DQG� D� 3URSRVDO
5HIRUP�RI�0DWKHPDWLFDO�(GXFDWLRQ�DW�6HQLRU�6HFRQGDU\
/HYHO�LQ�-DSDQ��-��6FL��(GXF��-DSDQ��,;�����7RNLR��������

+RZVRQ��*���.DKDQH��-��3�� �������� 6FKRRO�0DWKHPDWLFV
LQ�WKH�����V��,&0,�6WXG\�6HULHV��&DPEULGJH��&DPEULGJH
8QLYHUVLW\�3UHVV�
8ÞQL� QDÞUW� ��������8áQL� QDáUW� ��0DWHPDWLND� �RVQXWHN�
QHOHNWRULUDQR�JUDGLYR���RNWREHU������
8ÞQL� QDÞUW� ��������8áQL� QDáUW� ��0DWHPDWLND� �SUHGORJ��
PDM������
8QHVFR���������7HQGHQ]H�DWWXDOL�GHOO
LQVHJQDPHQWR�GHO�
OD�PDWHPDWLFD��7RULQR��6(,�
9DOHQWL�� (�� �������� /D� PDWHPDWLFD� QHOOD� QXRYD� VFXROD
HOHPHQWDUH��)LUHQ]H��/H�0RQQLHU�


