
%LEOLRJUDSK\

6WDQGDUGVýDQGý5HODWHGý'RFXPHQWV

õ%2ïæåäô ,78ð5ãý5HFRPPHQGDWLRQý%2ïæåäýõìääéôý'LJLWDOýVRXQGýEURDGFDVWLQJýWR
YHKLFXODUñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVýIRUýEURDGFDVWýVDWHOOLWHýVHUYLFHýõVRXQGô
LQýWKHýIUHTXHQF\ýUDQJHýèííýWRýêíííý0+]ïý*HQHYDï

õ%2ïììêíô ,78ð5ãý5HFRPPHQGDWLRQý%2ïììêíðëýõìääåôý6\VWHPVýIRUýGLJLWDOýVRXQG
EURDGFDVWLQJýWRýYHKLFXODUñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVýIRUýEURDGFDVWLQJý¤
VDWHOOLWHýVHUYLFHýõVRXQGôýLQýWKHýIUHTXHQF\ýUDQJHýìéííýWRýëæííý0+]ïý*HQHYDï

õ%6ïçéèô ,78ð5ãý5HFRPPHQGDWLRQý%6ïçéèýõìääéôý7HVWýVLJQDOVýDQGýPHWHULQJýWRýEHýXVHG
RQýLQWHUQDWLRQDOýVRXQGðSURJUDPPHýFRQQHFWLRQVïý*HQHYDï

õ%6ïææéô ,78ð5ãý5HFRPPHQGDWLRQý%6ïææéðëýõìääæôý6HUYLFHýUHTXLUHPHQWVýIRUýGLJLWDO
VRXQGýEURDGFDVWLQJýWRýYHKLFXODUñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVýLQýWKHý9+)î8+)
EDQGVïý*HQHYDï

õ%6ïææèô ,78ð5ãý5HFRPPHQGDWLRQý%6ïææèðìýõìääæôý0XOWLFKDQQHOýVWHUHRSKRQLFýVRXQG
V\VWHPýZLWKýDQGýZLWKRXWýDFFRPSDQ\LQJýSLFWXUHïý*HQHYDï

õ%6ïìììéô ,78ð5ãý5HFRPPHQGDWLRQý%6ïìììéðìýõìääèôý6\VWHPVýIRUýWHUUHVWULDOýGLJLWDO
VRXQGýEURDGFDVWLQJýWRýYHKLFXODUñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVýLQýWKHýIUHTXHQF\
UDQJHýêíýWRýêíííý0+]ïý*HQHYDï

õ%6ïìììèô ,78ð5ãý5HFRPPHQGDWLRQý%6ïìììèýõìääèôý/RZýELWðUDWHýDXGLRýFRGLQJïý*HQHYDï
õ,78ð5ñýìääèô ,78ð5ãý6SHFLDOý3XEOLFDWLRQýõìääèôý7HUUHVWULDOýDQGýVDWHOOLWHýGLJLWDOýVRXQG

EURDGFDVWLQJýWRýYHKLFXODUñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVýLQýWKHý9+)î8+)
EDQGVïý*HQHYDï

õ%31ýííëô (%8ýGRFXPHQWý%31ýííëýUHYïìýõìääèôý'$%ýV\VWHPãý'HILQLWLRQýRIýWKH
(QVHPEOHý7UDQVSRUWý,QWHUIDFHýõ(7,ôïý(%8ý7HFKQLFDOý7H[WVñý*HQHYDï

õ%31ýííêô (%8ýGRFXPHQWý%31ýííêýUHYïìýõìääåôý7HFKQLFDOý%DVLVýIRUý7ð'$%ý6HUYLFHV
1HWZRUNý3ODQQLQJýDQGý&RPSDWLELOLW\ýZLWKýH[LVWLQJý%URDGFDVWLQJý6HUYLFHVâ
(%8ý7HFKQLFDOý7H[WVñý*HQHYDï

õ%31ýííæô (%8ýGRFXPHQWý%31ýííæýõìääçôý$ýEURDGFDVWHUVýLQWURGXFWLRQýWRýWKH
LPSOHPHQWDWLRQýRIýVRPHýNH\ý'$%ýV\VWHPýIHDWXUHVý¤ý3DUWýìïý(%8ý7HFKQLFDO
7H[WVñý*HQHYDï

õ%31ýíìäô (%8ýGRFXPHQWý%31ìäýõìäääôý5HSRUWýRQýWKHý(%8ý6XEMHFWLYHý/LVWHQLQJý7HVWV
RIý0XOWLFKDQQHOý$XGLRý&RGHFVïý(%8ý7HFKQLFDOý7H[WVñý*HQHYDï

õ%31ýíëëô (%8ýGRFXPHQWý%31ëëýõìäääôý3UDFWLFDOý:HEFDVWLQJãý7KHýQHZýUDQJHýRI
RSSRUWXQLWLHVýIRUýWUDGLWLRQDOýEURDGFDVWHUVïý(%8ý7HFKQLFDOý7H[WVñý*HQHYDï

õ&(37ñýìääèô &(37ýõìääèôïý7KHý)LQDOý$FWVýRIýWKHý&(37ý7ð'$%ý3ODQQLQJý0HHWLQJñ
:LHVEDGHQï

õ(1ýèíëéåô &(1(/(&ãý(1ýèíýëéåýõëííìôý&KDUDFWHULVWLFVýRIý'$%ýUHFHLYHUVïý%UXVVHOVï
õDOVRýSXEOLVKHGýDVý,(&ýçëýìíèô

õ(1ýèíëèèô &(1(/(&ãý(1ýèíýëèèýõìääæôý'LJLWDOý$XGLRý%URDGFDVWLQJýV\VWHPý¤
6SHFLILFDWLRQýRIýWKHý5HFHLYHUý'DWDý,QWHUIDFHýõ5',ôïý%UXVVHOVï
õDOVRýSXEOLVKHGýDVý,(&ýçëìíéô

õ(1ýèííçæô (76,ãý(1ýèíýíçæýõìääëôý6SHFLILFDWLRQýRIýWKHý5DGLRý'DWDý6\VWHPýõ5'6ôýIRU
9+)î)0ýVRXQGýEURDGFDVWLQJýLQýWKHýIUHTXHQF\ýUDQJHýIURPýåæñèýWRýìíåñíý0+]ï
6RSKLDð$QWLSROLVï

õ(1ýèíêëíô &(1(/(&ãý(1ýèíýêëíýõëíííôý'&65ýõ'$%ý&RPPDQGý6HWýIRUý5HFHLYHUôï
%UXVVHOVï

õ(76ýêííéíìô IRUPHUý(76,ýVWDQGDUGñýQRZýUHSODFHGýE\ý(1ýêííýéíìñýVHHýEHORZï
õ(1ýêííéíìô (76,ãý(1ýêííýéíìýêUGýHGLWLRQýõëíííôý5DGLRýEURDGFDVWLQJýV\VWHPVãý'LJLWDO

$XGLRý%URDGFDVWLQJýõ'$%ôýWRýPRELOHñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVï
6RSKLDð$QWLSROLVï



'LJLWDOý$XGLRý%URDGFDVWLQJãý3ULQFLSOHVýDQGý$SSOLFDWLRQVëèë

õ(1ýêííéëìô (76,ãý(1ýêííýéëìýõìääéôý'LJLWDOýEURDGFDVWLQJýV\VWHPVýIRUýWHOHYLVLRQñ
VRXQGýDQGýGDWDýVHUYLFHVâý)UDPLQJýVWUXFWXUHñýFKDQQHOýFRGLQJýDQG
PRGXODWLRQýIRUýììîìëý*+]ýVDWHOOLWHýV\VWHPVïý6RSKLDð$QWLSROLVï

õ(1ýêííéëäô (76,ãý(1ýêííýéëäýõìääéôý'LJLWDOýEURDGFDVWLQJýV\VWHPVýIRUýWHOHYLVLRQñ
VRXQGýDQGýGDWDýVHUYLFHVâý)UDPLQJýVWUXFWXUHñýFKDQQHOýFRGLQJýDQG
PRGXODWLRQýIRUýFDEOHýV\VWHPVïý6RSKLDð$QWLSROLVï

õ(1ýêííæééô (76,ãý(1ýêííýæééýõìääçôý'LJLWDOýEURDGFDVWLQJýV\VWHPVýIRUýWHOHYLVLRQñ
VRXQGýDQGýGDWDýVHUYLFHVâý)UDPLQJýVWUXFWXUHñýFKDQQHOýFRGLQJýDQG
PRGXODWLRQýIRUýGLJLWDOýWHUUHVWULDOýWHOHYLVLRQïý6RSKLDð$QWLSROLVï

õ(1ýêííæäæô (76,ãý(1ýêííýæäæý9ìïìïìýõìäääôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
'LVWULEXWLRQýLQWHUIDFHVâý6HUYLFHý7UDQVSRUWý,QWHUIDFHýõ67,ôïý6RSKLDð$QWLSROLVï

õ(1ýêííæäåô (76,ãý(1ýêííýæäåý9ìïìïìýõìääåôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
'LVWULEXWLRQýLQWHUIDFHVâý'LJLWDOýEDVHðEDQGý,QðSKDVHýDQGý4XDGUDWXUHýõ',4ô
,QWHUIDFHïý6RSKLDð$QWLSROLVï

õ(1ýêííæääô (76,ãý(1ýêííýæääýìVWýHGLWLRQýõìääæôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
'LVWULEXWLRQýLQWHUIDFHVâý(QVHPEOHý7UDQVSRUWý,QWHUIDFHýõ(7,ôïý6RSKLDð$QWLSROLVï

õ(1ýêíìëêéô (76,ãý(1ýêíìýëêéý9ìïëïìýõìäääôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
0XOWLPHGLDý7UDQVIHUý3URWRFROýõ027ôïý6RSKLDð$QWLSROLVï

õ(1ýêíìæííô (76,ãý(1ýêíìýæííýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý9+)î)0
%URDGFDVWLQJãýFURVVðUHIHUHQFLQJýWRýVLPXOFDVWý'$%ýVHUYLFHVýE\ý5'6ð2'$
ìéæïý6RSKLDð$QWLSROLVï

õ(6ýëíìæêèô (76,ãý(6ýëíìýæêèýõ76ýìíìýæêèôýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
,3ý'DWDJUDPý7XQQHOOLQJïý6RSKLDð$QWLSROLVï

õ(6ýìíìæêçô (76,ãý(6ýìíìýæêçýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý1HWZRUN
,QGHSHQGHQWý3URWRFROVýIRUý,QWHUDFWLYHý6HUYLFHVïý6RSKLDð$QWLSROLVï

õ(6ýëíìæêæô (76,ãý(6ýëíìýæêæýõ76ýëíìýæêæôýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
,QWHUDFWLRQý&KDQQHOýWKURXJKý*60î3671î,6'1î'(&7ïý6RSKLDð$QWLSROLVï

õ(6ýëíìæèèô (76,ãý(6ýëíìýæèèýõ76ýìíìýèííôýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâ
0XOWLFKDQQHOý$XGLRïý6RSKLDð$QWLSROLVïýõDOVRýSXEOLVKHGýDVý76ýìíìýèííô

õ+ïëçêô ,78ð7ãý5HFRPPHQGDWLRQý+ïëçêýõìääåôïý9LGHRýFRGLQJýIRUýORZýELWðUDWH
FRPPXQLFDWLRQïý*HQHYDï

õ,(&ýçíëçåô ,(&ý3XEOïýçíëçåðìíýõìääìôý6RXQGýV\VWHPýHTXLSPHQWý¤ý3DUWýìíãý3HDN
SURJUDPPHýOHYHOýPHWHUVâý,(&ý3XEOïýçíëçåðìæýõìääíôý6RXQGýV\VWHPýHTXLSPHQW
¤ý3DUWýìæãý6WDQGDUGýYROXPHýLQGLFDWRUVâý,(&ý3XEOïýçíëçåðìåýõìääèôý6RXQG
V\VWHPýHTXLSPHQWý¤ý3DUWýìåãý3HDNýSURJUDPPHýOHYHOýPHWHUVýðý'LJLWDOýDXGLR
SHDNýOHYHOýPHWHUVïý*HQHYDï

õ,(&ýçíäèåô ,(&ýçíäèåðìýõìäääôý'LJLWDOýDXGLRýLQWHUIDFHý¤ý3DUWýìãý*HQHUDOâý,(&ýçíäèåðë
3DUWýëãý6RIWZDUHýLQIRUPDWLRQýGHOLYHU\ýPRGHâý,(&ýçíäèåðêýõìäääôý3DUWýêã
&RQVXPHUýDSSOLFDWLRQVâý,(&ýçíäèåðéýõìäääôý3DUWýéãý3URIHVVLRQDOýDSSOLFDWLRQVï

õ,(&ýçìäêæô ,(&ýçìäêæýõëíííôý'LJLWDOýDXGLRý¤ý,QWHUIDFHýIRUýQRQðOLQHDUý3&0ýHQFRGHG
DXGLRýELWðVWUHDPVýDSSO\LQJý,(&ýçíäèåïý*HQHYDï

õ,6ýìììæëô ,62î,(&ãý,QWHUQDWLRQDOý6WDQGDUGý,6ýìììæëýõìääêôý,QIRUPDWLRQýWHFKQRORJ\ý¤
&RGLQJýRIýPRYLQJýSLFWXUHVýDQGýDVVRFLDWHGýDXGLRýIRUýGLJLWDOýVWRUDJHýPHGLDýXS
WRýDERXWýìïèý0ELWîVýõ03(*ðìôïý3DUWýìãý9LGHRâý3DUWýêãý$XGLRïý*HQHYDï

õ,6ýìêåìåô ,62î,(&ãý,QWHUQDWLRQDOý6WDQGDUGý,6ýìêåìåðêýõìääåôý,QIRUPDWLRQýWHFKQRORJ\ý¤
&RGLQJýRIýPRYLQJýSLFWXUHVýDQGýDVVRFLDWHGýDXGLRýLQIRUPDWLRQý¤ý3DUWýêãý$XGLR
õ03(*ðëôïý*HQHYDï

õ-ïèëô ,78ð7ãý5HFRPPHQGDWLRQý-ïèëýõìääëôý'LJLWDOý7UDQVPLVVLRQýRIý+LJKð4XDOLW\
6RXQGð3URJUDPPHý6LJQDOVýXVLQJýRQHñýWZRýRUýWKUHHýçéýNELWîVý&KDQQHOVýSHU
0RQRý6LJQDOýõDQGýXSýWRýVL[ýSHUý6WHUHRý6LJQDOôïý*HQHYDï

õ3ïêæíô ,78ð5ãý5HFRPPHQGDWLRQý3ïêæíðæýõìääåôý9+)ýDQGý8+)ý3URSDJDWLRQý&XUYHV
IRUýWKHý)UHTXHQF\ý5DQJHýIURPýêííý0+]ýWRýìíííý0+]ïý*HQHYDï



%LEOLRJUDSK\ ëèê

õ5çåðìääëô (%8ãý7HFKQLFDOý5HFRPPHQGDWLRQý5çåðìääëýõìääëôý$OLJQPHQWýOHYHOýLQýGLJLWDO
DXGLRýSURGXFWLRQýHTXLSPHQWýDQGýLQýGLJLWDOýDXGLRýUHFRUGHUVïý(%8ý7HFKQïý7H[WVñ
*HQHYDï

õ5äçðìäääô (%8ãý7HFKQLFDOý5HFRPPHQGDWLRQý5äçðìäääýõìäääôý)RUPDWVýIRUýSURGXFWLRQ
DQGýGHOLYHU\ýRIýPXOWLFKDQQHOýDXGLRýSURJUDPPHVïý(%8ý7HFKQïý7H[WVñý*HQHYDï

õ75ðííéô ($&(0ãý75ðííéýõëíííôý$SSOLFDWLRQýRIýWKHý(0&ý'LUHFWLYHýåäîêêçî((&ýIRU
'LJLWDOý$XGLRý%URDGFDVWýUHFHLYHUVï

õ75ýìíìéäèô (76,ãý75ýìíìýéäèýõëíííôý'$%âý*XLGHýWRýVWDQGDUGVñýJXLGHOLQHVýDQG
ELEOLRJUDSK\ïý6RSKLDð$QWLSROLVïýõVXEPLWWHGýWRý(76,ô

õ75ýìíìéäçô (76,ãý75ýìíìýéäçýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôãý*XLGHOLQHVýDQG
UXOHVýIRUýLPSOHPHQWDWLRQýDQGýRSHUDWLRQïý6RSKLDð$QWLSROLVï

õ75ýìíìéäæô (76,ãý75ýìíìýéäæýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôãý5XOHVýRI
RSHUDWLRQýIRUýWKHý0XOWLPHGLDý2EMHFWý7UDQVIHUý3URWRFROïý6RSKLDð$QWLSROLVï

õ75ýìíìæèåô (76,ãý75ýìíìýæèåýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôãý'$%ýVLJQDO
VWUHQJWKýDQGýUHFHLYHUýSDUDPHWHUâý7DUJHWVýIRUýW\SLFDOýRSHUDWLRQïý6RSKLDð
$QWLSROLVï

õ76ýìíìéäåô (76,ãý76ýìíìýéäåýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôãý%URDGFDVWý:HE
6LWHý$SSOLFDWLRQïý6RSKLDð$QWLSROLVï

õ76ýìíìéääô (76,ãý76ýìíìýéääýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôãý6OLGHý6KRZ
$SSOLFDWLRQïý6RSKLDð$QWLSROLVï

õ76ýìíìèííô (76,ãý76ýìíìýèííýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý0XOWLFKDQQHO
$XGLRïý6RSKLDð$QWLSROLVïýõVHHýDOVRýõ(6ýëíìæèèôô

õ76ýìíìæêèô (76,ãý76ýìíìýæêèýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý,QWHUQHW
3URWRFROýõ,3ôý'DWDJUDPý7XQQHOOLQJïý6RSKLDð$QWLSROLVï

õ76ýìíìæêçô (76,ãý76ýìíìýæêçýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý1HWZRUN
,QGHSHQGHQWý3URWRFROVýIRUý,QWHUDFWLYHý6HUYLFHVïý6RSKLDð$QWLSROLVï

õ76ýìíìæêæô (76,ãý76ýìíìýæêæýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý'$%
,QWHUDFWLRQý&KDQQHOýWKURXJKý*60î3671î,6'1î'(&7ïý6RSKLDð$QWLSROLVï

õ76ýìíìæèçô (76,ãý76ýìíìýæèçýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý5HJLVWHUHG
7DEOHVïý6RSKLDð$QWLSROLVï

õ76ýìíìæèæô (76,ãý76ýìíìýæèæýõ[[[[ôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý&RQIRUPDQFH
7HVWLQJýIRUý'$%ý$XGLRïý6RSKLDð$QWLSROLVïýõVWLOOýXQGHUýFRQVLGHUDWLRQô

õ76ýìíìæèäô (76,ãý76ýìíìýæèäýõ[[[[ôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý7UDQVSDUHQW
'DWDý&KDQQHOïý6RSKLDð$QWLSROLVïýõVWLOOýXQGHUýFRQVLGHUDWLRQô

õ76ýìíìåçíô (76,ãý76ýìíìåçíýõëíííôý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôâý'LVWULEXWLRQ
,QWHUIDFHVâý6HUYLFHý7UDQVSRUWý,QWHUIDFHýõ67,ôâý67,ý/HYHOVïý6RSKLDð$QWLSROLVï

õ8(&3ô (%8ý5'6ý)RUXPãý63%ýéäíýõìääæôý5'6ý8QLYHUVDOý(QFRGHUý&RPPXQLFDWLRQ
3URWRFROýõ8(&3ôïý*HQHYDï

.H\

%2ï ,78ð5ý5HFRPPHQGDWLRQýõ6DWHOOLWHýVRXQGýDQGýWHOHYLVLRQýEURDGFDVWLQJô
%31 (%8ãý,QWHUQDOý7HFKQLFDOý'RFXPHQWýõLQIRUPDWLYHô
%5ï ,78ð5ý5HFRPPHQGDWLRQýõ6RXQGýDQGýWHOHYLVLRQýUHFRUGLQJô
%6ï ,78ð5ãý5HFRPPHQGDWLRQýõ6RXQGýEURDGFDVWLQJô
(1 (76,ýRUý&(1(/(&ý(XURSHDQý7HOHFRPPXQLFDWLRQý6WDQGDUGýýõQRUPDWLYHô
(6 (76,ãý6WDQGDUGýõQRUPDWLYHô
,6 ,62î,(&ãý,QWHUQDWLRQDOý6WDQGDUGýõQRUPDWLYHô
3ï ,78ð5ý5HFRPPHQGDWLRQýõ5DGLRZDYHýSURSDJDWLRQô
5 (%8ãý7HFKQLFDOý5HFRPPHQGDWLRQ
75 (76,ãý7HFKQLFDOý5HSRUWýõLQIRUPDWLYHô
76 (76,ãý7HFKQLFDOý6SHFLILFDWLRQýõQRUPDWLYHô



'LJLWDOý$XGLRý%URDGFDVWLQJãý3ULQFLSOHVýDQGý$SSOLFDWLRQVëèé

3XEOLFDWLRQV
õ$(6ñýìääçô $(6ý6SHFLDOýSXEOLFDWLRQãý*LOFKULVWñý1ïý+ïý*ïýDQGý*UHZLQñý&ïýõHGLWRUVôýõìääçô

&ROOHFWHGýSDSHUVýRQýGLJLWDOýDXGLRýELWðUDWHýUHGXFWLRQñý$(6ñý1HZý<RUNï
õ$5'ñýìääéô $5'ð3IOLFKWHQKHIWýèîêïåý7HLOýìýõìääéôý5'6ý7UDQVPLVVLRQý3URWRFROãý&RGHUýI�U

5DGLRGDWHQV\VWHPýõ5'6ôý¤ý=XVDW]LQIRUPDWLRQHQýI�UýGHQý+|UUXQGIXQNýJHPï
',1ý(1ýèíýíçæïý,QVWLWXWýI�Uý5XQGIXQNWHFKQLNñý0�QFKHQï

õ$WNLQVRQñýìääåô $WNLQVRQñý6ïýDQGý6WUDQJHñý-ïýõìääåôý,QWHJUDWLRQý7UHQGVýZLWKý5)ý6LOLFRQ
7HFKQRORJLHVýLQý0RELOHý5DGLRý$SSOLFDWLRQVïý3URFïý,(((ý5),&ý6\PSRVLXPñ
%DOWLPRUHñý0'ñýåê¤åç

õ%ROOHñýìääæô %ROOHñý0ïýõìääæôý9HUIDKUHQý]XUýDXWRPDWLVFKHQý)UHTXHQ]NRUUHNWXUýLQ
0HKUWUlJHU�EHUWUDJXQJVYHUIDKUHQñý3DWïý'(ýéýééìýèçç

õ%ROOHñýìääåôý %ROOHñý0ïñýHWýDOïýõìääåôý$UFKLWHFWXUHýDQGý3HUIRUPDQFHýRIýDQý$OWHUQDWLYHý'$%
5HFHLYHUý&KLSVHWïý,(((ý9/6,ý&RQIHUHQFHñý+RQROXOXï

õ%RVFKñýìäääô %RVFKýõìäääôý5HVHDUFKý,QIRñý1Rïý,9îìäääñý+LOGHVKHLPï
õ%RVVHUWñýìääåôý %RVVHUWñý0ïýõìääåôý.DQDOFRGLHUXQJñýëQGýHGLWLRQñý7HXEQHUð9HUODJñý6WXWWJDUWï
õ&KDPEHUVñýìääëô &KDPEHUVñý-ï3ïýõìääëôý'$%ýV\VWHPýPXOWLSOH[ýRUJDQLVDWLRQïý3URFïýìVWý(%8

,QWHUQDWLRQDOý6\PSRVLXPýRQý'LJLWDOý$XGLRý%URDGFDVWLQJñý0RQWUHX[ñýììì¤ìëí
õ&ODUNñýìäååôý &ODUNñý*ï&ïýDQGý&DLQñý-ï%ïýõìäååôý(UURUð&RUUHFWLRQý&RGLQJýIRUý'LJLWDO

&RPPXQLFDWLRQVñý3OHQXPñý1HZý<RUNï
õ&ODZLQñìääåôý &ODZLQñý'ïñýHWýDOïýõìääåôý$UFKLWHFWXUHýDQGý3HUIRUPDQFHýRIýDQý$OWHUQDWLYHý'$%

5HFHLYHUý&KLSý6HWïý3URFïýëåWKý(XURSHDQý0LFURZDYHý&RQIHUHQFHñý$PVWHUGDP
ìääåñýYROïëñýçéè¤çèí

õ&ODZLQñëíííô õ&ODZLQññý'ïñý*LHVNHñý.ïñý+RIPDQQñý)ïñý.XSIHUVFKPLGWñý&ïñý0ODVNRñý7ïñ
1DEHUIHOGñý)ïñý3DVVRNHñý-ïñý6SUHLW]ñý*ïýDQGý6WHSHQñý0ïýõëíííôý'ð),5(ýëãý$
FRPELQHGý'$%î)0ýUHFHLYHUýV\VWHPýRQýFKLSïý0LFUR7HFýëíííñý+DQQRYHUï

õ&XOYHUñýìääçô &XOYHUñý5ï'ïýõìääçôïý5HSRUWýRIýWKHý)LHOGý7HVWý7DVNý*URXSïý&RQVXPHU
(OHFWURQLFVý0DQXIDFWXUHUVý$VVRFLDWLRQñý:DVKLQJWRQñý'&

õ'DYLGñýìääçôý 'DYLGñý.ïýDQGý%HQNQHUñý7Kïýõìääçôý'LJLWDOHý0RELOIXQNV\VWHPHñý7HXEQHUð
9HUODJñý6WXWWJDUWï

õ'HKpU\ñýìääìô 'HKpU\ñý<ï)ïñý6WROOñý*ïýDQGýYDQýGHý.HUNKRIñý/ïýõìääìôý086,&$0ý6RXUFH
&RGLQJýIRUý'LJLWDOý6RXQGïý6\PSRVLXPý5HFRUGýû%URDGFDVWý6HVVLRQVûýRIýWKH
ìæWKý,QWHUQDWLRQDOý7HOHYLVLRQý6\PSRVLXPïý0RQWUHX[ñýçìë¤çìæ

õ'LHW]ñýëíííô 'LHW]ñý0ïýDQGý0ODVNRñý7ïýõëíííôý8VLQJý03(*ðéýDXGLRýIRUý'50ýGLJLWDO
QDUURZEDQGýEURDGFDVWLQJïý3URFïý,(((ý&LUFXLWVý÷ý6\VWHPVý&RQIHUHQFHýëííí

õ(%8ñýìäääôý (%8ýGRFXPHQWãý%î&$6(ýìííî%0&ýéææýõìäääôý6XEMHFWLYHý$XGLRý4XDOLW\
$FKLHYDEOHýDWý9DULRXVý%LWðUDWHVýIRUý03(*ð$XGLRý/D\HUý,,ýDQGý/D\HUý,,,ï
(XURSHDQý%URDGFDVWLQJý8QLRQñý*HQHYDï

õ)DVWOñýìäææô )DVWOñý+ïýõìäææôý7HPSRUDOý0DVNLQJý(IIHFWVãý,,ïý&ULWLFDOý%DQGý1RLVHý0DVNHUï
$FXVWLFDýêçñýêìæ

õ)HWWZHLVñýìäåçô )HWWZHLVñý$ïýõìäåçôý:DYHý'LJLWDOý)LOWHUVý¤ý7KHRU\ýDQGý3UDFWLFHïý3URFïý,(((ñ
YROïýëèñýQRïýëñýëæí¤êëç

õ)ULHOLQJñýìääçô )ULHOLQJñý*ïñý/XWWHUñý)ï-ïýDQGý6FKXO]Hñý+ïýõìääçôý%LWýHUURUýPHDVXUHPHQWVýIRU
WKHýDVVHVVPHQWýRIýDý'$%ýUDGLRýVXSSO\ïý5XQGIXQNWHFKïý0LWWHLOXQJHQýéíñýéñýìëì

õ*LOEñëíííô *LOEñý-ïýõëíííôý%OXHWRRWKý5DGLRý$UFKLWHFWXUHVïý5),&ý6\PSRVLXPýëíííñý'LJHVW
RIý3DSHUVñý%RVWRQñý86$ñýê¤ç

õ*LOFKULVWñýìääåô *LOFKULVWñý1ï+ï*ïýõìääåôý$XGLRýOHYHOVýLQýGLJLWDOýEURDGFDVWLQJïýìíèWKý$(6
&RQYHQWLRQñý6DQý)UDQFLVFRñý3UHSULQWýéåëå

õ*ROGIDUEñýìääåô *ROGIDUEñý0ïñý&URXJKZHOOñý5ïñý6FKLOOHUñý&ïñý/LYH]H\ñý'ïýDQGý+HLWHUý*ïýõìääåô
ý$ý6Lý%-7ý,)ý'RZQFRQYHUWHUý$*&ý,&ýIRUý'$%ïý'LJHVWýRIýìääåý,(((ý077ð6
,QWHUQDWLRQDOý0LFURZDYHý6\PSRVLXPñý%DOWLPRUHñýYROïìñýêèê¤êèç

õ+DJHQDXHUñýìäååôý +DJHQDXHUñý-ïýõìäååôý5DWHýFRPSDWLEOHýSXQFWXUHGýFRQYROXWLRQDOý5&3&ýFRGHV
DQGýWKHLUýDSSOLFDWLRQVñý,(((ý7UDQVïý&RPPXQïý&20ðêçñýêåä¤éíí



%LEOLRJUDSK\ ëèè

õ+DOOLHUñýìääéDô +DOOLHUñý-ïýHWýDOïýõìääéôý3UHSDULQJý/RZð&RVWý,&VýIRUý'$%ãý7KHý-(66,ð'$%
3URJUDPPHïý3URFïýëQGý,QWHUQDWLRQDOý6\PSRVLXPïýRQý'$%ïý7RURQWRï

õ+DOOLHUñýìääéEô +DOOLHUñý-ïñý/DXWHUEDFKñý7KïýDQGý8QEHKDXQñý0ïýõìääéôý0XOWLPHGLD
EURDGFDVWLQJýWRýPRELOHñýSRUWDEOHýDQGýIL[HGýUHFHLYHUVýXVLQJýWKHý(XUHNDýìéæ
'LJLWDOý$XGLRý%URDGFDVWLQJý6\VWHPïý3URFïý,&&&ý5HJLRQDOý0HHWLQJýRQ
:LUHOHVVý&RPSXWHUý1HWZRUNVýõ:&1ôñý'HQý+DDJñýæäé

õ+DOOLHUñýìääèô +DOOLHUñý-ïñý/DXWHUEDFKñý7KïýDQGý8QEHKDXQñý0ïýõìääèôý%LOGðýXQG
9LGHR�EHUWUDJXQJý�EHUý'$%ý¤ý(LQýHUVWHUý6FKULWWý]XPý0XOWLPHGLDð5XQGIXQNñ
,7*ð)DFKEHULFKWýìêêý+|UUXQGIXQNñý9'(ð9HUODJñý%HUOLQñýìéä

õ+RHJñýìääéô +RHJñý:ïñý*LOFKULVWñý1ïñý7ZLHWPH\HUñý+ïýDQGý-�QJHUñý+ïýõìääéôý'\QDPLF
5DQJHý&RQWUROýõ'5&ôýDQGý0XVLFî6SHHFKý&RQWUROýõ06&ôýDVýDGGLWLRQDOýGDWD
VHUYLFHVýIRUý'$%ïý(%8ý7HFKQïý5HYïýëçìñýèç

õ+RHKHUñýìääìDô +RHKHUñý3ïýõìääìôý7&0ýRQýIUHTXHQF\ðVHOHFWLYHýODQGðPRELOHýIDGLQJýFKDQQHOVï
3URFïýèWKý7LUUHQLDý,QWïý:RUNVKRSýRQý'LJLWDOý&RPPXQLFDWLRQï

õ+RHKHUñýìääìEôý +RHKHUñý3ïñý+DJHQDXHUñý-ïñý2IIHUñý(ïñý5DSSñý&ïýDQGý6FKXO]Hñý+ïýõìääìô
3HUIRUPDQFHýRIýDQý5&3&ðFRGHGý2)'0ðEDVHGý'LJLWDOý$XGLRý%URDGFDVWLQJ
õ'$%ôý6\VWHPñý3URFïý,(((ý*OREHFRPýìääìý&RQIHUHQFHýYROïìñýëïìïì¤ëïìïæ

õ+RIPHLHUñýìääèô +RIPHLHUñý6Wïýõìääèôý'HUý&RXQWGRZQýI�UýGDVýGLJLWDOHý$VWUDð5DGLRýOlXIWï
)XQNVFKDXýëñýéë

õ,OPRQHQñýìäæìô ,OPRQHQñý.ïýõìäæìôý/LVWHQHUýSUHIHUHQFHVýIRUýORXGQHVVýEDODQFHýRIýEURDGFDVWVñ
ZLWKýVSHFLDOýFRQVLGHUDWLRQýWRýOLVWHQLQJýLQýQRLVHïý5HVHDUFKý5HSRUWýIURPý)LQQLVK
%URDGFDVWLQJý&RPSDQ\ñý+HOVLQNLñýQRïýìëîìäæì

õ,PDLñýìäææô ,PDLñý+ïâýDQGý+LUDNDZDñý6ïýõìäææôý$ýQHZýPXOWLOHYHOýFRGLQJýPHWKRGýXVLQJ
HUURUýFRUUHFWLQJýFRGHVïý,(((ý7UDQVïý,QIïý7KHRU\ý,7ðëêñýêæì¤êææ

õ,57ñýìääåô ,QVWLWXWýI�Uý5XQGIXQNWHFKQLNýõìääåôý(PSIHKOXQJýìéý.6=+
)XQNKDXVWHOHJUDPPHý¤ý$XIEDXýXQGý$QZHQGXQJïý0�QFKHQï

õ,57ñýìäääô ,QVWLWXWýI�Uý5XQGIXQNWHFKQLNýõìäääôý0XOWLPHGLDý2EMHFWý7UDQVIHUý3URWRFROý¤
,QWHUIDFHïý0�QFKHQï

õ,776ñýìääéô ,QWHUDFWLYHý7H[Wý7UDQVPLVVLRQý6\VWHPñý($&(0ý7HFKïý'RFïýQRïýæ
-RQJHSLHUñýìääçô -RQJHSLHUñý%ïýõìääçôý7KHý-(66,ý'$%ý&KLSVHWïý3URFïý$(6ý8.ý'$%

&RQIHUHQFHñý/RQGRQñýæç
õ.DPPH\HUñýìääçô .DPPH\HUñý.ïð'ïýõìääçôý1DFKULFKWHQ�EHUWUDJXQJñýëQGýHGLWLRQñý7HXEQHUð

9HUODJïý6WXWWJDUWï
õ.DWHñýìääëô WHQý.DWHñý:ïñý%RHUVñý3ïñý0lNLYLUWDñý$ïñý.XXVDPDñý-ïñý&KULVWHQVHQñý.ïð(ïýDQG

6�UHQVHQñý(ïýõìääëôý0DWUL[LQJýRIý%LWýUDWHý5HGXFHGý6LJQDOVïý3URFïý,&$663ñ
YROïýëñýëíè¤ëíå

õ.OHLQHñýìääèô .OHLQHñý*ïýõìääèôý$VWUDý'LJLWDOý5DGLRïý)XQNVFKDXýìíñýéé
õ.OLQJHQEHUJñýìääåô .OLQJHQEHUJñý:ïýDQGý1HXWHOñý$ïýõìääåôýMEMO: A Hybrid DAB/GSM

Communication System for Mobile Interactive Multimedia Services.ý,Qã
0XOWLPHGLDý$SSOLFDWLRQVñý6HUYLFHVýDQGý7HFKQLTXHVý¤ý3URFïý(&0$67ýöäåñ
6SULQJHUð9HUODJñý%HUOLQýìääåýõ/HFWXUHý1RWHVýLQý&RPSXWHUý6FLHQFHñýYROïýìéëèô

õ.RSLW]ñýìäääô .RSLW]ñý'ïýDQGý0DUNVñý%ïýõìäääôý7UDIILFýDQGýWUDYHOýLQIRUPDWLRQýEURDGFDVWLQJý¤
SURWRFROVýIRUýWKHýëìVWýFHQWXU\ñý(%8ý7HFKQïý5HYïýëæäñýì

õ.RUWHñýìäääô .RUWHñý2ïýDQGý3URVFKñý0ïýõìäääôý3DFNHWý0RGHý,QVHUWHUãý.RQ]HSWHý]XU
5HDOLVLHUXQJýHLQHVý0XOWLPHGLDý'DWHQVHUYHUVýI�UýGHQýGLJLWDOHQý5XQGIXQNï
)UDXQKRIHUý,QVWLWXWýI�Uý,QWHJULHUWHý6FKDOWXQJHQñý(UODQJHQï

õ.R]DPHUQLNñýìääëô .R]DPHUQLNñý)ïýõìääëôý'LJLWDOý6RXQGý%URDGFDVWLQJý&RQFHSWVïý3URFïý(XURSD
7HOHFRPý©äëñý%XGDSHVWï

õ.R]DPHUQLNñýìäääô .R]DPHUQLNñý)ïýõìäääôïý'LJLWDOý$XGLRý%URDGFDVWLQJý¤ýFRPLQJýRXWýRIýWKH
WXQQHOïý(%8ý7HFKQïý5HYïýëæä

õ.XURGDñýìääæô .XURGDñý7ïýHWýDOïýõìääæôý7HUUHVWULDOý,6'%ý6\VWHPýXVLQJý%DQGý6HJPHQWHG
7UDQVPLVVLRQý6FKHPHïý1+.ý/DERUDWRULHVýQRWHýQRïýééå



'LJLWDOý$XGLRý%URDGFDVWLQJãý3ULQFLSOHVýDQGý$SSOLFDWLRQVëèç

õ/DXWHUEDFKñýìääçô /DXWHUEDFKñý7Kïñý6WLHUDQGñý,ïñý8QEHKDXQñý0ïýDQGý:HVWHQGRUIñý$ïýõìääçô
5HDOLVDWLRQýRIý0RELOHý0XOWLPHGLDý6HUYLFHVýLQý'LJLWDOý$XGLRý%URDGFDVWLQJ
õ'$%ôñý3URFïý(XURSHDQý&RQIHUHQFHýRQý0XOWLPHGLDý$SSOLFDWLRQVñý6HUYLFHV
DQGý7HFKQLTXHVñý3DUWý,,ñýèéä

õ/DXWHUEDFKñýìääæDô /DXWHUEDFKñý7Kïñý8QEHKDXQñý0ïñý$QJHEDXGñý'ïñý%DFKHñý$ïñý*URXOWñý7Kïñý.QRWWñ
5ïñý/XIIñý3ïñý/HERXUKLVñý*ïñý%RXUGHDXñý0ïñý.DUOVVRQñý3ïñý5HEKDQñý5ïñ
6XQGVWU|Pñý1ïýõìääæôý8VLQJý'$%ýDQGý*60ýWRýSURYLGHý,QWHUDFWLYH
0XOWLPHGLDý6HUYLFHVýWRý3RUWDEOHýDQGý0RELOHý7HUPLQDOVïý,Qãý6HUJHý)GLGDýDQG
0LFKHOHý0RUJDQWLýõHGVôý0XOWLPHGLDýDSSOLFDWLRQVñý6HUYLFHVýDQGý7HFKQLTXHVñ
3URFïý(&0$67ñý0LODQñý6SULQJHUð9HUODJñý%HUOLQï

õ/DXWHUEDFKñýìääæEô /DXWHUEDFKñý7KïýDQGý8QEHKDXQñý0ïýõìääæôý0XOWLPHGLDý(QYLURQPHQWýIRU
0RELOHVýõ0(02ôý¤ý,QWHUDFWLYHý0XOWLPHGLDý6HUYLFHVýWRý3RUWDEOHýDQGý0RELOH
7HUPLQDOVñý$&76ý0RELOHý&RPPXQLFDWLRQVý6XPPLWñý$DOERUJñýYROïý,,ñýèåì

õ/D\HUñýìääåô /D\HUñý)ïñý(QJOHUWñý7ïñý)ULHVHñý0ïýDQGý5XIñý0ïýõìääåôý/RFDWLQJý0RELOH
5HFHLYHUVýXVLQJý'$%ý6LQJOHý)UHTXHQF\ý1HWZRUNVïý3URFïýêUGý$&76ý0RELOH
&RPPXQLFDWLRQý6XPPLWñý5KRGRVñýèäë¤èäæ

õ/Hý)ORFKñýìääëô /Hý)ORFKñý%ïýõìääëôý&KDQQHOý&RGLQJýDQGý0RGXODWLRQýIRUý'$%ïý3URFïýìVW
,QWHUQDWLRQDOý6\PSRVLXPýRQý'$%ñý0RQWUHX[ï

õ/HYHUñýìääæô /HYHUñý0ïñý5LFKDUGñý-ïýDQGý*LOFKULVWý1ï+ï&ïýõìääæôý6XEMHFWLYHýDVVHVVPHQWýRI
WKHýHUURUýSHUIRUPDQFHýRIýWKHý(XUHNDýìéæý'$%ýV\VWHPïýìíëQGý$(6
&RQYHQWLRQñý0XQLFKñý3UHSULQWýééåê

õ/LXñýëíííô /LXñý(ïýHWýDOïýõëíííôý$ýêý9ý0L[HGð6LJQDOý%DVHEDQGý3URFHVVRUý,&ýIRUý,6ðäèï
,66&&ýëíííñý'LJHVWýRIý7HFKQLFDOý3DSHUV

õ0DUNVñýëíííô 0DUNVñý%ïýõëíííôý73(*ýDSSOLFDWLRQVñýFRPSDWLEOHýZLWKý5'6ð70&ñýJLYH
JUHDWHUýULFKQHVVýDQGýZLGHUýFRQWHQWïýëQGý:RUOG'$%ý0XOWLPHGLDý&RQIHUHQFHñ
/RQGRQýõDYDLODEOHýHOHFWURQLFDOO\ýDWýõZZZïZRUOGGDEôýRQO\ô

õ0HDUHVñýìääåô 0HDUHVñý'ï-ïýDQGý7KHLOHñ*ïýõìääåôý0DWUL[HGý6XUURXQGý6RXQGýLQýDQý03(*
'LJLWDOý:RUOGïý-ïý$(6ýéçñýéñýêêì¤êêè

õ0�OOHUñýìäæíô 0�OOHUñý.ïýõìäæíôý:KDWýG\QDPLFýUDQJHýGRHVýWKHýOLVWHQHUýZLVKýWRýKDYH"ý(%8
5HYïýìëéð$ñýëçä

õ1DNDKDUDñýìääçô 1DNDKDUDñý6ïýHWýDOïýõìääçôý(IILFLHQWý8VHýRIý)UHTXHQFLHVýLQý7HUUHVWULDOý,6'%
6\VWHPïý,(((ý7UDQVïý%URDGFDVWïýéëñýQRïýêñýìæê

õ1RZRWWQHñýìääåô 1RZRWWQHñý+ïð-ïñý+HLQHPDQQñý&ïñý3HWHUVñý:ïýDQGý7�PSIHOñý/ïýõìääåôý'$%ð
3URJUDPP]XI�KUXQJý¤ý1HXHý$QIRUGHUXQJHQýXQGýLKUHý5HDOLVLHUXQJïý3URFïýìêWK
,QWHUQDWLRQDOý6FLHQWLILFý&RQIHUHQFHñý0LWWZHLGDñý*HUPDQ\ñý'ñýéì¤éå

õ3DLHPHQWñýìääçô 3DLPHQWñý5ïýõìääçôý'HVFULSWLRQýDQGýHDUO\ýPHDVXUHPHQWýUHVXOWVãýH[SHULPHQWDO
GLVWULEXWHGýHPLVVLRQý'6%ýQHWZRUNýDWý/ð%DQGïý'RFXPHQWýVXEPLWWHGýWRý,78ð5
:3ýìí%ýõGRFïýìí%îìçôñý7ROHGRï

õ3DLHPHQWñýìääæô 3DLPHQWñý5ïýõìääæôý8SGDWHýDQGýIXUWKHUýUHVXOWVñýH[SHULPHQWDOý'6%ýV\VWHPýDWý/ð
%DQGïý'RFXPHQWýVXEPLWWHGýWRý,78ð5ý:3ýìí%ýõGRFïýìí%îéìôïý*HQHYD

õ3DUñýìääéôý 9DQýGHý3DUñý6ïýõìääéôý2QýëýìîëðFKDQQHOýVRXQGýFRPSDUHGýWRýWKUHHðFKDQQHO
VRXQGïý-ïý$(6ýéëñýèèè¤èçé

õ3HWHUVñýìäääô 3HWHUVñý:ïñý1RZRWWQHñý+ïð-ïñý0DGLQJHUñý5ïñý6RNROñý3ïDQGý7�PSIHOñý/ïýõìäääô
'$%ð3URJUDPP]XI�KUXQJýLPý5HJHOEHWULHEý¤ý5HDOLVLHUXQJýPLWýGHPýQHXHQ
6WDQGDUGý67,ïý,7*ý)DFKEHULFKWýìèåñý)DFKWDJXQJý+|UUXQGIXQNñý&RORJQHñýìéè

õ3OHQJHñýìääìô 3OHQJHñý*ïýõìääìôý'$%ý¤ý(LQýQHXHVý+|UUXQGIXQNV\VWHPïý5XQGIXQNWHFKï
0LWWHLOXQJHQñýéè

õ3URDNLVñýìääèôý 3URDNLVñý-ï*ïýõìääèôý'LJLWDOý&RPPXQLFDWLRQVïýêUGýHGLWLRQñý0F*UDZð+LOOñ
1HZ<RUNï

õ5HLPHUVñýìääèô 5HLPHUVñý8ïýõìääèôý'LJLWDOHý)HUQVHKWHFKQLNñý6SULQJHUð9HUODJñý%HUOLQ
õ5LOH\ñýìääéô 5LOH\ñý-ï/ïýõìääéôïý7KHý'$%ý0XOWLSOH[ýDQGýV\VWHPýVXSSRUWýIHDWXUHVïý(%8

7HFKïý5HYïýëèäñýìì
õ6DFKGHYñýìääæô 6DFKGHYñý'ï.ïýõìääæôý7KHý:RUOG6SDFHý6\VWHPãý$UFKLWHFWXUHñý3ODQVýDQG

7HFKQRORJLHVïý3URFïýèìVWý1$%ý&RQIHUHQFHñý/DVý9HJDVñýìêì



%LEOLRJUDSK\ ëèæ

õ6FKDPEHFNñýìäåæô 6FKDPEHFNñý:ïýõìäåæôý'LJLWDOHUý+|UIXQNý�EHUý6DWHOOLWHQïý,Qãý3DXOLñý3ïõHGïô
)HUQVHKðýXQGý5XQGIXQNð6DWHOOLWHQHPSIDQJñý([SHUWð9HUODJñý(KQLQJHQýEï
%|EOLQJHQñý6ïýìéè¤ìææ

õ6FKUDPPñýìääæô 6FKUDPPñý5ïýõìääæôý3VHXGRýFKDQQHOýELWýHUURUýUDWHýDVýDQýREMHFWLYHýIDFWRUýIRU
WKHýDVVHVVPHQWýRIýWKHýVXSSO\ýZLWKý'$%ýVLJQDOVïý(%8ý7HFKïý5HYïýëæé

õ6FKXO]Hñýìääèôý 6FKXO]Hñý+ïýõìääèôý&RGLHUXQJñý,QWHUOHDYLQJýXQGý0XOWLSOH[ð'LYHUVLW\ýEHLý'$%ã
$XVZLUNXQJHQýDXIýGLHý5XQGIXQNYHUVRUJXQJñý,7*ý)DFKEHULFKWýìêèý0RELOH
.RPPXQLNDWLRQñýéææðéåé

õ6FKXO]Hñýìääåô 6FKXO]Hñý+ïýõìääåôý0|JOLFKNHLWHQýXQGý*UHQ]HQýGHVý0RELOHPSIDQJVýYRQ
'9%ð7ñýêïý2)'0ð)DFKJHVSUlFKñý%UDXQVFKZHLJ

õ6FKXO]Hñýìäääô 6FKXO]Hñý+ïýõìäääôý7KHý3HUIRUPDQFHýRIýDý&RGHGý0XOWLFDUULHUýçéð4$0
6\VWHPýZLWKý&KDQQHOý(VWLPDWLRQñý3URFïýìVWý,QWHUQDWLRQDOý2)'0ð:RUNVKRSñ
+DPEXUJñýìèïì¤ìèïé

õ6LFUHñýìääéô 6LFUHý-ï/ïñýHWýDOïýõìääéôý3UHSDULQJý/RZð&RVWý,&VýIRUý'$%ãý7KHý-(66,ð'$%
3URJUDPPHñý3URFïýëQGý,QWHUQDWLRQDOý6\PSRVLXPýRQý'$%ñý7RURQWR

õ6PLWKñýìäåäô 6PLWKñý$ïý%ïýDQGý6Q\GHUñý&ïý'ïýõìäåäôý+RZýWKHýDXGLRýTXDOLW\ýGHSHQGVýRQýWKH
ELWýUDWHïý-ïý$(6ýéèñýìëê¤ìêé

õ6WROOñýìääèô 6WROOñý*ïýõìääèôý$XGLRýFRPSUHVVLRQýVFKHPHVýXVHGýLQý'$%ãý7KHý03(*ðìýDQG
03(*ðëý$XGLRý/D\HUý,,ýFRGLQJýVWDQGDUGýIRUýWZRðýDQGýPXOWLðFKDQQHOýVRXQGï
3URFïý(%8î(XUR'DEý,QðGHSWKý6HPLQDUýRQý'$%ñý0RQWUHX[ï

õ6WROOñýëíííô 6WROOñý*ïýDQGý.R]DPHUQLNñý)ïýõëíííôý(%8ý/LVWHQLQJýWHVWVýRQý,QWHUQHWýDXGLR
FRGHFVïý(%8ý7HFKQïý5HYïýëåê

õ6WRWWñýìääçô 6WRWWñý-ï+ïýõìääçôý7KHý'9%ýWHUUHVWULDOýõ'9%ð7ôýVSHFLILFDWLRQýDQGýLWV
LPSOHPHQWDWLRQýLQýDýSUDFWLFDOýPRGHPïý,QWHUQDWLRQDOý%URDGFDVWLQJý&RQYHQWLRQñ
&RQIHUHQFHý3XEOLFDWLRQñýQRïýéëå

õ6WUDQJHñýëíííô 6WUDQJHñý-ïýDQGý$WNLQVRQñý6ïýõëíííôý$ý'LUHFWý&RQYHUVLRQý7UDQVFHLYHUýIRU
0XOWLð%DQGý*60ý$SSOLFDWLRQñý5),&ý6\PSRVLXPýëíííñý'LJHVWýRIý7HFKQLFDO
3DSHUVñý%RVWRQñýëè¤ëå

õ675/ñýìäääô 1+.ý6FLHQFHýDQGý7HFKQLFDOý5HVHDUFKý/DERUDWRULHVýõìäääôý675/ý1HZVOHWWHUVñ
QRVýêýDQGýè

õ7DGGLNHQñýëíííô 7DGGLNHQñýHWýDOïýõëíííôý%URDGEDQGý7XQHUýRQýDý&KLSýIRUý&DEOHý0RGHPñý+'79ñ
DQGý/HJDF\ý$QDORJý6WDQGDUGVïý5),&ý6\PSRVLXPýëíííñý'LJHVWýRIý7HFKQLFDO
3DSHUVñý%RVWRQï

õ7(0,&ñýìäääô 8ëæêì%ý'DWDð6KHHWýõìäääôý7(0,&ð6HPLFRQGXFWRUý*PE+ïý+HLOEURQQ
õ7KHLOHñýìääêô 7KHLOHñý*ïýDQGý/LQNñý0ïýõìääêôý/RZðFRPSOH[LW\ý'\QDPLFý5DQJHý&RQWURO

V\VWHPýEDVHGýRQýVFDOHðIDFWRUýZHLJKWLQJïýäéWKý&RQYHQWLRQý$(6ñý%HUOLQñ
3UHSULQWýêèçê

õ7LWXVñýìääåô 7LWXVñý:ïñý&URXJKZHOOñý5ïñý6FKLOOHUñý&ïýDQGý'H9LWRñý/ïýõìääåôý$ý6Lý%-7ý'XDO
%DQGý5HFHLYHUý,&ýIRUý'$%ïý'LJHVWýRIýìääåý,(((ý077ð6ý,QWHUQDWLRQDO
0LFURZDYHý6\PSRVLXPñý%DOWLPRUHñý86$ñýYROïýìñýêéè¤êéå

õ8ëæêì%ô 8ëæêì%ý'DWDð6KHHWñý7(0,&ð6HPLFRQGXFWRUý*PE+ñý+HLOEURQQï
õ9R\HUñýìääçô 9R\HUñý5ïýDQGý%UHWRQñý%ïýõìääçôý&RYHUDJHý3UHGLFWLRQýIRUýGLVWULEXWHGýHPLVVLRQ

RIý'$%ïý3URFï7KLUGý,QWHUQDWLRQDOý6\PSRVLXPýRQý'LJLWDOý$XGLRý%URDGFDVWLQJñ
0RQWUHX[ï

õ:DDOñýìääìô YDQýGHUý:DDOñý5ï*ïýDQGý9HOGKXLVñý5ï1ï-ïýõìääìôý6XEðEDQGý&RGLQJýRI
6WHUHRSKRQLFý'LJLWDOý$XGLRý6LJQDOVñý3URFïý,&$663

õ:DWNLQVRQñýëíííôý :DWNLQVRQñýõëíííôý7KHý$UWýRIý'LJLWDOý$XGLRñýêUGýHGLWLRQñý%XWWHUZRUWKð
+HLQHPDQQñý2[IRUGï

õ:HFNñýìääèô :HFNñý&Kïýõìääèôý7KHý(UURUý3URWHFWLRQýRIý'$%ïý5HFRUGVýRIý$(6ý8.
&RQIHUHQFHýû'$%ñý7KHý)XWXUHýRIý5DGLRûñý/RQGRQñýëê¤êë

õ:LHVHñýìääëô :LHVHñý'ïýõìääëôý2SWLPLVDWLRQýRIý(UURUý'HWHFWLRQýDQGý&RQFHDOPHQWýIRU
6WUDWHJLHVýIRUý'LJLWDOý$XGLRý%URDGFDVWLQJýõ'$%ôïýäëQGý&RQYHQWLRQý$(6ñ
9LHQQDñý3UHSULQWýêëçé



'LJLWDOý$XGLRý%URDGFDVWLQJãý3ULQFLSOHVýDQGý$SSOLFDWLRQVëèå

õ:|U]ñýìääêô :|U]ñý7KïýDQGý+DJHQDXHUñý-ïýõìääêôý'HFRGLQJýRIý0ð36.ðPXOWLOHYHOð&RGHVï
(77ýéñýëää¤êíå

õ:�VWHQKDJHQñýìääåô :�VWHQKDJHQñý8ïñý)HLWHQñý%ïýDQGý+RHJñý:ïýõìääåôý6XEMHFWLYHý/LVWHQLQJý7HVW
RIý0XOWLFKDQQHOý$XGLRý&RGHFVïýìíèWKý&RQYHQWLRQý$(6ñý6DQý)UDQFLVFRñ
3UHSULQWýéåìê

õ=ZLFNHUñýìäçæô =ZLFNHUñý(ïýDQGý)HOGWNHOOHUñý5ïýõìäçæôý'DVý2KUýDOVý1DFKULFKWHQHPSIlQJHUï
ëQGýHGLWLRQñý+LU]HOð9HUODJñý6WXWWJDUWï

)XUWKHUý5HDGLQJ
$(6ý6SHFLDOýSXEOLFDWLRQýõìääçôý*LOFKULVWñý1ï+ï*ïýDQGý*UHZLQñý&ïýõHGVôý&ROOHFWHGýSDSHUVýRQýGLJLWDO
DXGLRýELWðUDWHýUHGXFWLRQñý$(6ñý1HZý<RUNï

&ROOLQVñý*ï:ïýõëíííôý)XQGDPHQWDOVýRIý'LJLWDOý7HOHYLVLRQý7UDQVPLVVLRQïý-RKQý:LOH\ý÷ý6RQVñ
&KLFKHVWHUï

'Hý*DXGHQ]Lñý5ïýDQGý/XLVHñý0ïýõHGVôýõìääéôý$XGLRýDQGý9LGHRý'LJLWDOý%URDGFDVWLQJý6\VWHPVýDQG
7HFKQLTXHVïý(OVHYLHUñý$PVWHUGDPï

(XUHNDýìéæý3URMHFWýõìääæôý'LJLWDOý$XGLRý%URDGFDVWLQJïý%URFKXUHýSUHSDUHGýIRUý:RUOG'$%ñý*HQHYD
,78ð5ý6SHFLDOý3XEOLFDWLRQýõìääèôý7HUUHVWULDOýDQGýVDWHOOLWHýGLJLWDOýVRXQGýEURDGFDVWLQJýWRýYHKLFXODUñ
SRUWDEOHýDQGýIL[HGýUHFHLYHUVýLQýWKHý9+)î8+)ýEDQGVïý5DGLRFRPPXQLFDWLRQý%XUHDXñý*HQHYDï

/DXWHUEDFKñý7ïýõHGïôýõìääçôý'LJLWDOý$XGLRý%URDGFDVWLQJãý*UXQGODJHQñý$QZHQGXQJHQýXQGý(LQI�KUXQJ
YRQý'$%ñý)UDQ]LVð9HUODJñý0�QFKHQï

0HQQHHUñý3ïýõìääçôý7KHý0DUNHWýIRUý'$%ý¤ý6RXUFHVýDQGý)LQGLQJVýRIýH[LVWLQJý0DUNHWý5HVHDUFK
6WXGLHVñý3UHSDUHGýIRUý(XUR'$%ý)RUXPñý*HQHYDï

0�OOHUñý$ïñý6FKHQNñý0ïýDQGý)XJPDQQñý-ïýõìääåôý'DWHQGLHQVWHýLPý'LJLWDOý$XGLRý%URDGFDVWLQJý'$%ñ
6FKULIWHQUHLKHýGHUý/).ý¤ý%DQGýëñý1HFNDUð9HUODJñý8OPï

0�OOHUð5|PHUñý)ïýõìääåôý'UDKWORVHýWHUUHVWULVFKHýhEHUWUDJXQJýDQýPRELOHý(PSIlQJHUïý6FKULIWHQUHLKH
GHUý6/0ñý%DQGýéñý6lFKVLVFKHý/DQGHVDQVWDOWýI�UýSULYDWHQý5XQGIXQNýXQGýQHXHý0HGLHQýõ6/0ôñ
9,67$6ð9HUODJñý%HUOLQï

7YHGHñý/ïñý3LUFKHUñý3ïýDQGý%RGHQNDPSñý-ïýõìäääôý'DWDý%URDGFDVWLQJý¤ý7KHý7HFKQRORJ\ýDQGýWKH
%XVLQHVVïý-RKQý:LOH\ý÷ý6RQVñý&KLFKHVWHUï

,QWHUQHWý/LQNV
1RWHãý7KHýUHDGHUýVKRXOGýEHýDZDUHýWKDWýDQ\ýUHIHUHQFHýWRýDQý,QWHUQHWýZHEðSDJHýZLOOýEHýRIýLQIRUPDO
FKDUDFWHUýRQO\ïý7KHýFRQWHQWýRIýWKHýFLWHGýZHEðSDJHýPD\ýEHýVXEMHFWýWRýFKDQJHï

õZZZï$675$ô :HEðVLWHýRIý6(6ð$675$ý'LJLWDOý6DWHOOLWHý5DGLRï
85/ãýKWWSãîîZZZïVHVðDVWUDïFRP

õZZZï6LULXVUDGLRô :HEðVLWHýRIý6LULXVý6DWHOOLWHý5DGLRñý,QFï
85/ãýKWWSãîîZZZïVLULXVUDGLRïFRP

õZZZï:RUOG'$%ô :HEðVLWHýRIýWKHý:RUOG'$%ý2UJDQLVDWLRQñý*HQHYDñý6ZLW]HUODQGï
85/ãýKWWSãîîZZZïZRUOGGDEïRUJ

õZZZï;05DGLRô :HEðVLWHýRIý;0ý6DWHOOLWHý5DGLRï
85/ãýKWWSãîîZZZï;0UDGLRïFRP

õZZZïPRELOðLQIRô :HEðVLWHýRIý0RELOð,QIRýVHUYLFHï
85/ãýKWWSãîîZZZïPRELOðLQIRïGH

õZZZïPéPIRUXPô :HEðVLWHýRIýWKHý0é0ýõPXOWLPHGLDýIRUýPRELOHVôý)RUXP
85/ãýKWWSãîîZZZïPéPIRUXPïRUJ


