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'LK\GURTXHUFHWLQ LV FKDUDFWHUL]HG E\ ORZ ZDWHU VROXELOLW\� ,Q DGGLWLRQ� SKDUPDFRNLQHWLF� � � � � � � � � �
VWXGLHV KDYH VKRZQ WKDW LW EHORQJV WR WKH �VKRUW�OLYHG� GUXJV� LWV KDOI�OLIH GRHV QRW H[FHHG� � � � � � � � � � � � � � �
���� KRXUV� &RPSRVLWHV IRUPHG DV D UHVXOW RI MRLQW PHFKDQRFKHPLFDO SURFHVVLQJ RI $* DQG� � � � � � � � � � � � � �
'+4 VDPSOHV ������ KDYH VLJQLILFDQWO\ KLJKHU VROXELOLW\ FRPSDUHG WR WKH LQLWLDO '+4 �XS WR ��� � � � � � � � � � � � � � �
WLPHV� DQG WKH XQWUHDWHG PL[WXUH RI $*�'+4� ,W ZDV IRXQG WKDW QR FKHPLFDO WUDQVIRUPDWLRQV� � � � � � � � � � � � � �
RI FRPSRQHQWV RFFXU GXULQJ WKH FRPELQHG PHFKDQRFKHPLFDO �� SURFHVVLQJ RI $* DQG '+4� � � � � � � � � � � � �
VDPSOHV >��@� 7KH REWDLQHG UHVXOWV VHUYHG DV D EDVLV IRU GHYHORSPHQW RI ELRORJLFDOO\ DFWLYH� � � � � � � � � � � � � �
DGGLWLYHV WR IRRG $GL[HQ� 5HVHDUFK FRQGXFWHG DW WKH UHJLRQDO FDQFHU GLVSHQVDU\ �,UNXWVN�� � � � � � � � � � � �
KDV VKRZQ WKDW WKH XVH RI $UGL[LQ LQ WKH WUHDWPHQW RI FDQFHU SDWLHQWV LQ FRPELQDWLRQ ZLWK� � � � � � � � � � � � � � � �
VWDQGDUG FKHPRWKHUDS\ LV ZHOO WROHUDWHG E\ SDWLHQWV DQG GRHV QRW OHDG WR DQ LQFUHDVH LQ WKH� � � � � � � � � � � � � � � �
WR[LFLW\ RI WUHDWPHQW� 7KHUH KDV EHHQ D UDSLG UHOLHI RI GLDUUKHD LQ WKH DSSRLQWPHQW $UGLVVLQR� � � � � � � � � � � � � � �
LQ SDWLHQWV ZLWK DOUHDG\ GHYHORSHG D FRPSOLFDWLRQ� %LRFRPSRVLWH FDQ EH SUHVFULEHG WR� � � � � � � � � � � �
SDWLHQWV UHFHLYLQJ UDGLDWLRQ DQG FKHPRWKHUDS\ DV D GLHWDU\ 6XSSOHPHQW WR UHGXFH WKH� � � � � � � � � � � �
QXPEHU RI HSLVRGHV RI GLDUUKHD DQG LPSURYH WKH TXDOLW\ RI OLIH >��@� 'DWD RQ LQFUHDVHG� � � � � � � � � � � � � � �
FDSLOODURSURWHFWLYH� O\PSKRNLQHWLF DQG DQWL�LQIODPPDWRU\ DFWLYLW\ RI '+4 ZKHQ XVLQJ LW LQ D� � � � � � � � � � � �
FRPSRVLWLRQ ZLWK DUDELQRJDODFWDQ ZHUH REWDLQHG� ,Q WKH PRGHO RI FKURQLF YHQRXV� � � � � � � � � � �
LQVXIILFLHQF\� LW ZDV IRXQG WKDW WKH FRPSRVLWLRQ RI '+4 ZLWK $+ VKRZV GHFRQJHVWDQW DFWLYLW\�� � � � � � � � � � � � � �
UHGXFHV WKH DGKHVLRQ RI ZKLWH EORRG FHOOV DQG LPSURYHV PLFURFLUFXODWLRQ� ,Q DGGLWLRQ� LW ZDV� � � � � � � � � � � � � �
IRXQG WKDW WKH SUHVHQFH RI DUDELQRJDODFWDQ LQ WKH FRPSRVLWLRQ ZLWK GLK\GURTXHUFHWLQ GRHV� � � � � � � � � � � �
QRW VLJQLILFDQWO\ DIIHFW WKH DQWLR[LGDQW DQG DQWLWKURPERJHQLF DFWLYLW\ RI '+4� 3UHYHQWLYH� � � � � � � � � � �
DGPLQLVWUDWLRQ RI WKLV FRPSRVLWLRQ UHGXFHV WKURPERVLV LQ WKH VWDVLV�LQGXFHG WKURPERVLV� � � � � � � � � �
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