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$N1RYHON0LFURd0HFKDQLFDON0RGHONIRUN3RO\FU\VWDOOLQHN,QWHUd*UDQXODUNN
DQGN7UDQVd*UDQXODUN)UDFWXUHN

9LQFHQ]RnPXOL]]LHa.aDan)KULVnEhnT\FURIW.aEan8YDQRn(HQHGHWWLHaFn
HULSDUWLPHQWRnGLn8QJHJQHULDn)LYLOHanMPELHQWDOHanMHURVSD]LDOHanGHLnxDWHULDOLnlU8)Mx1an
8QLYHUVLWjnGHJOLn6WXGLnGLn-DOHUPRan9LDOHnGHOOHn6FLHQ]HanàGLILFLRnIanvsH.Ian-DOHUPRan8WDO\n

.-DXOVRQn6FKRROnRInàQJLQHHULQJnDQGnMSSOLHGn6FLHQFHVanEDUYDUGn8QLYHUVLW\an
.vn@[IRUGn6WUHHWan)DPEULGJHanxMns.HRIan86Mn

DYLQFHQ]RhJXOL]]LAXQLSDhLWanEFKUAVHDVhKDUYDUGhHGXanFLYDQRhEHQHGHWWLAXQLSDhLWnn

.H\ZRUGV:n -RO\FU\VWDOOLQHn PDWHULDOVan xLFURPHFKDQLFVan 8QWHUCJUDQXODUn FUDFNLQJan 7UDQVCJUDQXODUn
FUDFNLQJan(RXQGDU\nàOHPHQWnxHWKRGn

fEVWUDFWmnFQnWKLVnZRUNen&nQRYHOnJU&LQnLRXQG&U\nIRUPXO&WLRQnIRUnLQWHUln&QGnWU&QVlJU&QXO&UnKU&KNLQJnRIn
SRO\KU\VW&OOLQHn P&WHUL&OVn LVn SUHVHQWHGgn WKHn IRUPXO&WLRQn LVn L&VHGn RQn WKHn XVHn RIn LRXQG&U\n LQWHJU&On
HTX&WLRQVn IRUn &QLVRWURSLKn VROLGVn &QGn K&Vn WKHn &GY&QW&JHn RIn H[SUHVVLQJn WKHn KRQVLGHUHGn SURLOHPn LQn
WHUPVn RIn JU&LQn LRXQG&U\n Y&UL&LOHVn RQO\gn FQWHUlJU&QXO&Un KU&KNLQJn RKKXUVn &Wn WKHn JU&LQn LRXQG&ULHVn
ZKHUH&Vn WU&QVlJU&QXO&Un KU&KNLQJn LVn &VVXPHGn WRn W&NHn SO&KHn &ORQJn VSHKLILKn KOH&Y&JHn SO&QHVen ZKRVHn
RULHQW&WLRQn GHSHQGVn RQn WKHn KU\VW&OORJU&SKLKn RULHQW&WLRQn RIn WKHn JU&LQVgn WKHn HYROXWLRQn RIn LQWHUln &QGn
WU&QVlJU&QXO&Un KU&KNVn LVn WKHQn JRYHUQHGn L\n VXLW&LO\n GHILQHGn KRKHVLYHn O&ZVen ZKRVHn S&U&PHWHUVn
KK&U&KWHUL]HnWKHnLHK&YLRUnRInWKHnWZRnIU&KWXUHnPHKK&QLVPVgnWKHnUHVXOWVnVKRZnWK&WnWKHnPRGHOnLVn&LOHnWRn
K&SWXUHnWKHnKRPSHWLWLRQnLHWZHHQnLQWHUln&QGnWU&QVlJU&QXO&UnKU&KNLQJgn

,QWURGXFWLRQs
CHKHQWn&GY&QKHVnLQnPLKURVKRS\n&QGnKLJKnSHUIRUP&QKHnKRPSXWLQJnK&YHnPRWLY&WHGnPXKKnUHVH&UKKnRQn
WKHnVWXG\nRInP&WHUL&OVn&WnQ&QRln&QGnPLKURVKRSLKnVK&OHVgnFQnVXKKn&nKRQWH[WenWKHn&IIRUG&LLOLW\nRInPRUHn
SRZHUIXOn KRPSXW&WLRQ&On WRROVn &QGn I&KLOLWLHVn K&Vn &OORZHGn WKHn LQKOXVLRQen LQn Y&ULRXVn PRGHOVen RIn
PLKURVWUXKWXU&OnGHW&LOVnRInHYHUnLQKUH&VLQJnKRPSOH[LW\gnWKHnVWXG\nRInSRO\KU\VW&OOLQHnP&WHUL&OVenZKLKKn
LQKOXGHnPRVWnPHW&OVn&QGnKHU&PLKVenH[HPSOLILHVn WKHnWUHQGnVNHWKKHGn&LRYHgn;RO\KU\VW&OOLQHnP&WHUL&OVn
K&YHnLHHQnLQWHQVHO\nLQYHVWLJ&WHGn&QGn&QnLQKUH&VLQJnOHYHOnRInUH&OLVPnLVnLHLQJn&KKLHYHGnLQnWKHLUnYLUWX&On
PRGHOLQJgn
FQnWKLVnIU&PHZRUNenZHnSURSRVHn&nJU&LQlLRXQG&U\nPRGHOnIRUnLQWHUln&QGnWU&QVlJU&QXO&UnPLKURlKU&KNLQJn
LQn f5n SRO\KU\VW&OOLQHn PRUSKRORJLHVgn WKHn PRGHOn LVn L&VHGn RQn WKHn XVHn RIn &n PXOWLlUHJLRQn LRXQG&U\n
LQWHJU&On UHSUHVHQW&WLRQnRIn WKHn&JJUHJ&WHnPHKK&QLKVn Hyefeme-ecGen LQnKRQMXQKWLRQnZLWKn&nKRKHVLYHn]RQHn
&SSUR&KKenZKLKKn LVn XVHGn IRUn UHSUHVHQWLQJnLRWKn LQWHUln &QGn WU&QVlJU&QXO&UnGHJU&G&WLRQn &QGnKU&KNLQJgn
WU&QVlJU&QXO&Un KU&KNVn &UHn LQWURGXKHGn LQWRn WKHn JU&LQVn ZKHQn &n VXLW&LO\n GHILQHGn VWUHVVn WKUHVKROGn
KRQGLWLRQn LVn IXOILOOHGgn WKHn KRQGLWLRQVn IRUn WKHn &KWLY&WLRQn RIn WU&QVlJU&QXO&Un KOH&Y&JHn SURKHVVHVn &UHn
GLVKXVVHGn&QGn&nQXPHULK&OnLQYHVWLJ&WLRQnRQnWKHnHIIHKWVnRInWKHnKRKHVLYHnP&WHUL&OVnS&U&PHWHUVnRQnWKHn
LQWHUSO&\n LHWZHHQn LQWHUln &QGn WU&QVlJU&QXO&Un I&LOXUHVn LVn SHUIRUPHGgn [n GLVWLQJXLVKLQJn IH&WXUHn RIn WKHn
PRGHOnLVnWK&Wn&OOnWKHnUHOHY&QWnPHKK&QLK&OnILHOGVn&UHnUHSUHVHQWHGnLQnWHUPVnRInJU&LQlLRXQG&U\nY&UL&LOHVn
RQO\enZKLKKn VLPSOLILHVn G&W&n SUHS&U&WLRQn &QGn UHlPHVKLQJn &QGn UHGXKHVn WKHn RYHU&OOn QXPLHUn RIn5R]Vn
ZLWKnUHVSHKWnWRnRWKHUnSRSXO&UnWHKKQLTXHVgn

)RUPXODWLRQs
WKHn SUHVHQWHGn IRUPXO&WLRQn LVn L&VHGn RQn WKHn XVHn RIn &nPXOWLlUHJLRQn LRXQG&U\n LQWHJU&On &SSUR&KKn IRUn
&QLVRWURSLKnVROLGVnHdeyefGgnWRnPRGHOnLQWHUln&QGnWU&QVlJU&QXO&UnKU&KNLQJnLQnnSRO\KU\VW&OOLQHnP&WHUL&OVen
WKHn GLVSO&KHPHQWn LRXQG&U\n LQWHJU&On HTX&WLRQVn k52F6V,n &QGn WKHn VWUHVVn LRXQG&U\n LQWHJU&On HTX&WLRQVn
k/2F6V,n &UHn XVHGn GXULQJn WKHn &Q&O\VLVn HdGgn 6&KKn JU&LQn ZLWKLQn WKHn &JJUHJ&WHn LVn PRGHOOHGn &Vn &Qn
&QLVRWURSLKnHO&VWLKnGRP&LQnZLWKnU&QGRPnVS&WL&OnRULHQW&WLRQgnFWVnKRQVWLWXWLYHnLHK&YLRUnLVnH[SUHVVHGnL\n
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LM LMNO NOEV H nZKHUHn LMV en LMH n&QGn LMNOE n&UHnWKHnKRPSRQHQWVnRInWKHnVWUHVVenVWU&LQn&QGnHO&VWLKLW\nWHQVRUVgnFQn
WKLVnIU&PHZRUNenWKHn52F6VnUH&Gn

k , k , k e , k , k , k e , k , k ,eLM M LM M LM M
6 6

F X 7 X G6 8 W G6�  ³ ³\ \ [ \ [ [ [ \ [ [ n kd,n

ZKHUHn LX n&QGn LW n&UHnWKHnJU&LQnLRXQG&U\nGLVSO&KHPHQWVn&QGnWU&KWLRQVxn LM7 n&QGn LM8 n&UHnWKHnIXQG&PHQW&On
VROXWLRQVnIRUnf5n&QLVRWURSLKnHO&VWLKLW\en[nLVnWKHnLRXQG&U\nLQWHJU&WLRQnSRLQWen\nLVnWKHnKROORK&WLRQnSRLQWn
&QGn LMF n&UHnWKHnIUHHlWHUPVnVWHPPLQJnIURPnWKHnLRXQG&U\nOLPLWLQJnSURKHVVgn
WKHn/2F6Ven&Wn&QnLQWHUQ&OnSRLQWn\en&UHnZULWWHQn&Vn

k , k e , k , k , k e , k , k ,LM LMN N LMN N
6 6
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ZKHUHn LMN6 n&QGn LMNA n&UHnGHULYHGnIURPnWKHnIXQG&PHQW&OnVROXWLRQVnLQn6Tgkd,nHde.Ggn
WKHnSRO\KU\VW&OOLQHnSURLOHPnLVnKORVHGnL\nPH&QVnRIn&nSURSHUO\nGHILQHGnVHWnRInLRXQG&U\n&QGnLQWHUI&KHn
KRQGLWLRQVgnWKHnLRXQG&U\nKRQGLWLRQVnk24V,n&UHnHQIRUKHGnRQn WKHnH[WHUQ&On I&KHVnRIn WKHn&JJUHJ&WHnL\n
SUHVKULLLQJn WKHn Y&OXHVn RIn WKHn GLVSO&KHPHQWVn &QGbRUn WU&KWLRQVgn WKHn LQWHUI&KHn KRQGLWLRQVn kF4V,n &UHn
HQIRUKHGnRQnWKHnLRXQG&ULHVnVK&UHGnL\nWZRnKRQWLJXRXVnJU&LQVn&QGen&VnORQJn&VnWKHnJHQHULKnLQWHUI&KHnLVn
LQW&KWen&UHnGHILQHGnL\nGLVSO&KHPHQWVnKRQWLQXLW\n&QGnWU&KWLRQVnHTXLOLLULXPgnWKHnUH&GHUn LVnUHIHUUHGnWRn
HyemGnIRUnIXUWKHUnGHW&LOVnRQnWKHnXVHGnPRGHOOLQJnVWU&WHJ\gn

,QWHUFsDQGsWUDQVFJUDQXODUsFUDFNLQJsPRGHOs
FQWHUln&QGnWU&QVlJU&QXO&UnKU&KNVn&UHnPRGHOOHGnZLWKnKRKHVLYHnO&ZVnHyecGgn5&P&JHnLVn&VVXPHGnWRn&ULVHn
RYHUnHLWKHUn LQWHUlnRUn WU&QVlJU&QXO&Un LQWHUI&KHVnZKHQn&nVXLW&LO\nGHILQHGnHIIHFWLYHkWUDFWLRQnRYHUKRPHVn
WKHn LQWHUIDFHk VWUHQJWKgn MKHQn WKHn WKUHVKROGn KULWHULRQn LVn IXOILOOHGen &n KRKHVLYHn O&Zn RIn WKHn IRUPn

ak ,L LM MW . G XG � � n LVn LQWURGXKHGn WRn OLQNn WKHnLRXQG&U\n WU&KWLRQn KRPSRQHQWVn LW� nZLWKn WKHnGLVSO&KHPHQWVn
MXPSn LXG � n H[SUHVVHGn LQn WKHn JU&LQn LRXQG&U\n ORK&On UHIHUHQKHn V\VWHPgn WKHn KRKHVLYHn O&Zn LVn JLYHQn LQn
WHUPVnRIn WKHnKRQVW&QWVn ak ,LM. G enZKLKKn&UHnIXQKWLRQnRInWKHnLUUHYHUVLLOHnG&P&JHnS&U&PHWHUnGDn WK&WnLQn
WXUQnLVnGHILQHGnLQnWHUPVnRIn&QnHIIHKWLYHnRSHQLQJnGLVSO&KHPHQWnHye-Ggn
[OWKRXJKnLQWHUln&QGnWU&QVlJU&QXO&UnSURKHVVHVn&UHnPRGHOOHGnXVLQJn&Qn&Q&ORJRXVnKRKHVLYHn&SSUR&KKenLWn
LVn ZRUWKn XQGHUOLQLQJn WKHLUn GLIIHUHQWn Q&WXUHn &QGn QXPHULK&On WUH&WPHQWgn FQWHUlJU&QXO&Un I&LOXUHVn RKKXUn
&ORQJn WKHn LQWHUI&KHVn LHWZHHQn &GM&KHQWn JU&LQVen ZKLKKn &UHn Q&WXU&OO\n GHILQHGn ZLWKLQn WKHn RULJLQ&On
SRO\KU\VW&OOLQHnPRUSKRORJ\gnSQnWKHnRWKHUnK&QGen&Wn&nJHQHULKnSRLQWnZLWKLQnWKHnLXONnKU\VW&OORJU&SKLKn
O&WWLKHnRIn&nKU\VW&OenWU&QVlJU&QXO&UnI&LOXUHnP&\nSRWHQWL&OO\nRKKXUn&ORQJnGLIIHUHQWnSO&QHVenZKLKKn&UHnQRWn
DkSULRULnNQRZQn&QGnP&\nRUnP&\nQRWn&KWLY&WHnGHSHQGLQJnRQn WKHn IXOILOPHQWnRIn&n WKUHVKROGnKOH&Y&JHn
KRQGLWLRQgn 4RQVHTXHQWO\en WU&QVlJU&QXO&Un KU&KNVn &UHn LQWURGXKHGn G\Q&PLK&OO\n GXULQJn WKHn &Q&O\VLVn &Vn
VRRQn&VnWKHnKOH&Y&JHnVWUHVVnRYHUKRPHVnWKHnVWUHQJWKnRInWKHnSRWHQWL&OnKOH&Y&JHnSO&QHVgn
ERUHRYHUenWKHnHYROXWLRQnRInLQWHUln&QGnWU&QVlJU&QXO&UnKU&KNLQJnLVnJRYHUQHGnL\nWZRnGLIIHUHQWnKRKHVLYHn
O&ZVenZKRVHnS&U&PHWHUVn&UHnVHWn WRn UHSUHVHQWn WKHnGLIIHUHQWnSURSHUWLHVnRIn WKHnWZRnW\SHVnRIn LQWHUI&KHVgn
WKHnLQWHUSO&\nLHWZHHQnWKHnWZRnPHKK&QLVPVnLVnJRYHUQHGnL\n&nS&U&PHWHUn *J nWK&WnH[SUHVVHVnWKHnU&WLRn
LHWZHHQn WKHn HQHUJLHVn RIn VHS&U&WLRQn RIn LQWHUln &QGn WU&QVlJU&QXO&Un KU&KNLQJn &QGn LWn LVn GHILQHGn &Vn

bJ JK
* , ,* *J  en ZKHUHn J

,* n &QGn JK
,* n GHQRWHn WKHn ZRUNn RIn VHS&U&WLRQn LQn SXUHn QRUP&On PRGHn

KK&U&KWHUL]LQJn WU&QVln &QGn LQWHUlJU&QXO&Un KU&KNLQJen UHVSHKWLYHO\gn WKHn ZRUNn RIn VHS&U&WLRQn *,en WKHn
LQWHUI&KHnVWUHQJWKn7P&[enWKHnU&WLRn*,b*,,enZKHUHn*,,nLVnWKHnZRUNnRInVHS&U&WLRQnLQnSXUHnVOLGLQJnPRGHn&QGn
WZRn S&U&PHWHUVn ZHLJKLQJn WKHn QRUP&On &QGn VOLGLQJn PRGHVn &UHn VXLVHTXHQWO\n XVHGn WRn GHILQHn WKHn
KRQVW&QWVnHQWHULQJnH&KKnKRKHVLYHnO&ZnHye-Ggn

s
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n

1XPHULFDOsGLVFUHWL]DWLRQsDQGsVROXWLRQsDOJRULWKPs
WKHnVROXWLRQnRIn WKHnf5nSRO\KU\VW&OOLQHnSURLOHPnZLWKnLQWHUln&QGnWU&QVlJU&QXO&UnKU&KNLQJnLVnRLW&LQHGn
L\nGLVKUHWL]LQJn6TVgkdly,n&KKRUGLQJnWRnWKHnVWU&WHJ\nGHYHORSHGnLQnHpGgn
WKHn HTX&WLRQVn RIn WKHn ZKROHn &JJUHJ&WHn &UHn UHWULHYHGn L\n GLVKUHWL]LQJn 6Tgkd,n IRUn H&KKn JU&LQn &QGn L\n
XVLQJnWKHnVXLW&LOHnLRXQG&U\n&QGnLQWHUI&KHnHTX&WLRQVnH-epGgn[nQRQlOLQH&UnV\VWHPnRInHTX&WLRQVnRInWKHn
IRUPn k e ,O  0 ; y n LVn RLW&LQHGen ZKHUHn ;n KRQW&LQVn WKHn XQNQRZQn Y&OXHVn RIn GLVSO&KHPHQWVn &QGn
WU&KWLRQVn&QGnO nLVnWKHnOR&GnI&KWRUnH-epGgn
5XULQJnWKHnJHQHULKn OR&GnVWHSen6Tgky,n LVnXVHGnWRnKRPSXWHnWKHnKRPSRQHQWVnRInWKHnVWUHVVnWHQVRUn&WnWKHn
VHOHKWHGn KRQWUROn SRLQWVgn FIn WKHn WU&QVlJU&QXO&Un WKUHVKROGn KRQGLWLRQn LVn IXOILOOHGen &Qn &KWLY&WHGn WU&QVl
JU&QXO&Un KOH&Y&JHn SO&QHn LVn LQWURGXKHGn &QGn &n UHlPHVKLQJn RIn WKHn &JJUHJ&WHn LVn SHUIRUPHGgnWKHQen WKHn
VROXWLRQnZLWKnWKHnQHZnPRUSKRORJ\nLVnKRPSXWHGnIRUnWKHnVDPHnOR&GnI&KWRUgn

1XPHULFDOsWHVWVs
FQn WKLVn VHKWLRQen WKHn KU&KNLQJn LHK&YLRUn RIn &n SRO\KU\VW&OOLQHn /L4n dulJU&LQnPRUSKRORJ\nZLWKn[/WEn
JU&LQn VL]Hn*n Rn dyn LVn WHVWHGgn ]RUnKH[&JRQ&OncAn/L4nSRO\W\SHVen WKHnSUHIHUUHGn KOH&Y&JHnSO&QHn LVn WKHn
L&V&OnSO&QHnHTGn LGHQWLILHGnL\nWKHnkuuud,nELOOHUn LQGLKHVgnWKHnQRQl]HURnHO&VWLKnKRQVW&QWVn LQnWKHnJU&LQn
ORK&OnUHIHUHQKHnV\VWHPn&UHnEddddnRnEyyyynRn-uynj;&enEffffnRn-c-nj;&enEddyynRnT-nj;&enEddffnRnEyyffn
RnTcnj;&enEyfyfnRnEdfdfnRndcTnj;&enEdydynRn kEddddlEddyy,bygnWKHnQRQl]HURn KRQVW&QWVnRIn WKHn LQWHUl
JU&QXO&UnKRKHVLYHnO&Zn&UHn

a
a a P&[

dd yy a
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X GG

�
 en kf,n

ZKRVHnS&U&PHWHUVn&UHn P&[ -uuE;&7  en e ypg.u duFU JK
QXG � � en e ddg-c duFU JK

VXG � � e dJKD  gnWRnHQIRUKHn
WKHn U&WLRn bJ JK

* , ,* *J  en WKHn S&U&PHWHUVn RIn WKHn WU&QVlJU&QXO&Un KRKHVLYHn O&Zn &UHn P&[ P&[
J JK

*7 7J � en
e eFU J FU JK

Q * QX XG J G � en e eFU J FU JK
V * VX XG J G � e JK JD D gn

WKHnPRUSKRORJ\n&QGn LWVnPHVKnLVnVKRZQnLQn]LJgkd&,gnWKHn&JJUHJ&WHnLVnVXLMHKWn WRnSUHVKULLHGnP&KURl
VWU&LQn ff* n&ORQJnWKHn[fnGLUHKWLRQgnWZRnY&OXHVnRIn *J n&UHnKRQVLGHUHGenQ&PHO\n d*J  n&QGn d b m*J  gn
WKHnKXUYHVnVKRZLQJnWKHnP&KURlVWUHVVn ff6 n&Vn&nIXQKWLRQnRInWKHnOR&GnI&KWRUnIRUnWKHnWZRnY&OXHVnRIn *J n
&UHn JLYHQn LQn ]LJgkdL,gn ]LJgky,n VKRZn WKHn KU&KNn S&WWHUQn &Wn WKHn O&VWn KRPSXWHGn VWHSn IRUn d*J  n &QGn

d b m*J  en UHVSHKWLYHO\gnFQn]LJgky&,en&OWKRXJKnRQHnJU&LQnJHWVnKXWnGXULQJnWKHn&Q&O\VLVenWKHnIU&KWXUHnLVn
SUHGRPLQ&QWO\n LQWHUlJU&QXO&Uen ZKHUH&Ven LQn ]LJgkyL,en LWn LVn SRVVLLOHn WRn VHHn WK&Wn UHGXKLQJn WKHn WU&QVl
JU&QXO&UnIU&KWXUHnHQHUJ\nI&YRUVnWKHnWU&QVlJU&QXO&UnPHKK&QLVPnLWVHOIgn

kD,n kE,n
)LJmsxXnD,njU&LQnLRXQG&U\nPHVKnRIn&ndulJU&LQnSRO\KU\VW&OOLQHnPRUSKRORJ\nZLWKn[/WEnJU&LQnVL]Hn*n
RndyxnE,nOROXPHnVWUHVVn&YHU&JHn ff6 n&Vn&nIXQKWLRQnRInWKHnOR&GnI&KWRUnO nIRUnWKHnWZRnKRQVLGHUHGnY&OXHVn
RInWKHnU&WLRn *J nLHWZHHQnWKHnLQWHUln&QGnWU&QVlJU&QXO&UnIU&KWXUHnWRXJKQHVVgn
n
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kD,n kE,n
)LJmseXn4U&KNnS&WWHUQVn&WnWKHnO&VWnKRPSXWHGnVWHSnRInWKHnKRQVLGHUHGnPRUSKRORJ\nIRUnWKHnWZRnY&OXHVnRIn
WKHnU&WLRn *J nLHWZHHQnWKHnLQWHUln&QGnWU&QVlJU&QXO&UnIU&KWXUHnWRXJKQHVVqnD,n d*J  nE,n d b m*J  gn

6XPPDU\s
FQn WKLVn VWXG\en &n QRYHOn QXPHULK&On VKKHPHn IRUn &GGUHVVLQJn WKHn KRPSHWLWLRQnLHWZHHQn LQWHUln &QGn WU&QVl
JU&QXO&Un KU&KNn SURS&J&WLRQn K&Vn LHHQn GHYHORSHGn &QGn WHVWHGgn WKHn IRUPXO&WLRQn LVn L&VHGn RQn &n JU&LQn
LRXQG&U\n IRUPXO&WLRQn IRUn SRO\KU\VW&OOLQHn PLKURlPHKK&QLKVn &QGn H[SUHVVHVn WKHn SRO\KU\VW&OOLQHn
SURLOHPVnLQnWHUPVnRInJU&LQnLRXQG&U\nY&UL&LOHVnRQO\gnWU&QVlJU&QXO&UnI&LOXUHVn&UHnPRGHOOHGnL\nVXLW&LO\n
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