SHVVHIJXLHU OHWKRG 5HGXFHV 1HXURPXVFXODU
SDUDPHWHUV LQ 3SDWLHQWYV ZLWK J)LEURP\DOJLI

0DGGDOL %RQJL 60O/BRRID .KDGLMIOLFH &DWHKDIDRYD 6 YHO GRYVR $QUAIGIGH 6FLVFLROR*LXVHSSH
"HSDUWPHQW RI ([SHULPHQWDO DQG &0OLQLFDO OHGLFLQH 8QLYHUVLW\ Rl )ORUHQFH ,WDO\

$0X55 $VVRFLD]LRQH OXOWLGLVFLSOLQDUH 5LDELOLWD]LRQH 5HXPDWRORJLFD ,WDO\
'"HSDUWPHQW RI 1HXURVFLHQFH 8QLYHUVLW\ RI 3LVD ,WDO\

'LYLVLRQ RI 1HXURSK\VLRORJ\ &DUHJJL +RVSLWDO $28& )ORUHQFH ,WDO\

&RUUHVSRQGLQOIDXMKRU%RQJL 6XVDQQD 'HSDUWPHQW RI ([SHULPHQWDO DQG &OLQLFDO OHGLFLQH 8QLY*H
,WDO\ 7HO ( PDLO VXVDQQD PDGGDOLERQJL#JPDLO FRP

S5HFHLYHG CDOWFK $FFHSWHGO0®DWH 3XEOLVKHG GDWH 0D\

&RS\ULJKW 6XVDQQD 0% HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV
XQUHVWULFWHG XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWK

$EVWUDFW

%DFNJURXQG DQG DLP $FFRUGLQJ WR $&5 FULWHULD )LEUR|P\DOJLD 6\QGL
FKDUDFWHUL]HG E\ ZLGHVSUHDG PXVFXORVNHOHWDO SDLQ IRU PRUH WKDQ PRQWKYV
DQG PRRG LVVXHV

5HFHQW UHYLHZV VKRZ WKDW 0LQG %RG\ 7KHUDSLHV 0%7 DUH HIIHFWLYH WR UHC
5HVVpJXLHU OHWKRG 50 LV D 0%7 WKDW DLPV WR REWDLQ SDWLHQW QRQMXGJPHC
156 3DLQ DQG 5HJLRQDO 3DLQ 6FDOH=*536 GLVDELOLW\ )LEURP\DOJLD ,PSDFW ¢
$VVHVVPHQW 4XHVWLRQQDLUH +%4 KHDOWK UHODWHG TXDOLW\ RI OLIH 6) PRI
'"HSUHVVLRQ 6FDOH +$'6 VOHHS TXDOLW\ 156 60HHS DQG IDWLJXH )XQFWLRQDO
7TKHUDS\*IDWLJXH )$&,7 |

5HVXOWY $W EDVHOLQH ,+7 ZDV QHJDWLYH LQ )06 SWV DQG SRVLWLYH L
WUHDWPHQW LW UHVXOWHG QHJDWLYH LQ SWV DQG SRVLWLYH LQ
LPSURYHPHQW IRU SDLQ 536 ),4 +$4 +$'6 VOHHS TXDOLW\ )$&,7 1 |6)B 6 XPPDU\
6XPPDU\ 3K\VLFDO ,QGH[ 63, S IRU DOO WKH LWHPYV

&RQFOXVLRQV :H IRXQG D KLJK SUHYDOHQFH RI 10+ LQ )06 SDWLHQWYV DV DVVHYV
HIILFDF\ RI 50RQ FOLQLPHWULF PHDVXUHV RI )06 VI\PSWRPV ORUHRYHU ZH VKRZHG
DFFRUGLQJ WR RXU UHVXOWV FRXOG EH FRQVLGHUHG DV RQH RI WKH WKHUDSHXWLF

.H\ZRUGM.EURP\DOJLD 6\QGURPH )06 . VFEKHPLD +\SHUSQHD
THVW ,+7 (OHFWURP\RJUDSK\ (0* 4XDOLW\ RI J/LIH 4R/
5HVV«JXLHU OHWKRG 56GUDELE® % RE&HDOWK

5HODWHG 4XDOLW\ RI /LIH +54R/

,QWURGXFWLRQ

JLEURP\DOJLD 6\QGURPH )06 LV D FRQGLWLRQ FKDUDFWHUL]HG E\
FKURQLF ZLGHVSUHDG SDLQ IRU PRUH WKDQ PRQWKY DQG RWKHU V\PSWRPYV



$FFRUGLQJ WR}IQYWEBHMHHBRMPHWYW RI )06 VKRXOG WDUJHW
&HQWUDO 6HQVLWLYLW\ FKDQJHV ZLWK FHQWUDOO\ DFWLQJ GUXJV DQG ZLWK
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ODQXDO FRQWDFWV RI WKH WKHUDSLVW RQ WKH SDWLHQW HVVHQWLDO WR
SURPRWH SDWLHQSHSBUARFBSWLRQ RI

fSBHWLWH J\PQDVWLTXHg FRQVLVWLQJ Rl H{HUFLVHVY SHUIRUPHG GXULQJ
WKH VHVVLRQYV

k ([HUFLVHV RI FRQVFLRXV UHVSLUDWLRQ

k $FWLYH DQG FRQVFLRXV PRYHPHQWYV Rl KHDG WUXQN XSSHU DQG ORZHU
OLPEWVWQ\D VXSLQH SRVLWLRQ WHKHQ VLWWLQJ DQG VWDQGLQJ
WKHUDSLVW FKRRVHV WKH DSSURSULDWH PRYHPHQWV DQG H[HUFLVHV
WDLORULQJ WKHP WR WKH SDWLHQW

+RPH H[HUFLVHV FRQVLVWLQJ RI WKH PRYHPHQWV RI f3HWLWH
J\PQDVWLTXHg FKRVHQ E\ WKH WKHUDSLVW DQG WDLORUHG RQ WKH SDWLHQW
DUH SHUIRUPHG GDLO\ PLOQXWHYV GD\ ERWK GXULQJ WKH WUHDWPHQW
SHULRG DQG GXULQJ IROORZ XS

'‘DWD DQDO\VLV

6WDWLVWLFDODW D QDWAVISWHVHQWHG DV OHDQ s 6WDQGDUG
'"HYLDWLRQV 0 s 6' IRU FROQWLQXRXY YDULDEOHYV DQG DV QXPEHUV DQG
SHUFHQWDJHV IRU ELQRPLDO YDULDEOHV &RQWLQXRXV YDULDEOHYV ZHUH WHVWHG
ZLWK WKH .ROPRJRURYa6PLUQRY WHVW IRU QRUPDOLW\

'XH WR QRUPDO GLVWULEXWLRQ Rl WKH GDWD VWXGHQWdV 7 WHVW IRU UHSHDWH(
PHDVXUHV ZDV XVHG WR FRPSDUHDWBSBWLDEOHY DW EDVHOLQH 7 DQG
7 LQ RUGHHVWRWOHVWHEWHDWPHQW 6366 VWDWLVWLFDO SDFENDJH
YHUVLRQ IRU :LQGRZV 6B66GLV&AKILHEGURY 86$
FRQVLEHUHGIRQ &
OLQLPDO FOLQLFDIO/GWUHRSERUHWD\WQWS 0&,' LQ
RUGHU WR TXDQWLI\ LI DQ LQGLYLGXDO SDWLHQW ZLWKLQ D SDUWLFXODU WUHDWP}
JURXS KDV DI/ IFIOQLIQEPDMOROVH DQG LI LW FDQ EH XVHG WR DVVHVV
WKH PHDQ SHUFHQWDJH FKDQSHUFHQVLV
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LQ PXVFOHV QRW FOLQLFDOO\ LQYROYHG LQ )06 > @ VXJIJHVWLQJ DQ RYHUDOO
PXVFXODU PHPEUDQH GLVRUGHU > @

,+7 PD\ GHWHEW}Q@8% D UHGXFWLRQ LQ WKH WKUHVKROG RI
H[FLWDELOLW\ RI VNHOHWDO PXVFOHYV > @ RQO\ WZR VWXGLHV DQDO\]JHG 10+
LQ )06 E\ ,+7 9LWDOL HW DO VKRZHG D KLJKHU SUHYDOHQFH RI 10+ LQ
)06 LQ FRPSDULVRQ ZLWK 5KHXPDWRLG $UWKULWLY > @ ZKLOH %D]]JLFKL HW
DO > @ GLDJQRVHG VSDVPRSKLOLD DV D FRPRUELG DQG GLVWLQFW FRQGLWLRQ
LQ RI )06 SDWLHQWYV ,Q WKLV VWXG\ WKH GLDJQRVLV RI VSDVPRSKLOLD
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WR 50 SURJUDP DW HRPFEBHO®E EH DQ XVHIXO UHKDELOLWDWLYH

WRRO LQ )06 SDWEHQWWH® QWVRVBYYBQWLRQg ZKHQ RWKHU
WHFKQL A7 XURWEH XVHG > @

,Q WKH PDQDJHPHQW RI )06 SDWLHQWYV 0%7 DQG LQ SDUWLFXODU 50 LQ
RUGHU WR PDLQWIHMERXRGJ BHHXYYHG DW UHJXODU F\FOHYV
DQG LOQOWHJUDWHG LQ D PXOWLFRPSRQHQW DSSURDFK ZLWK PHGLFDO WUHDWPHQW
DQG HGXFDWLRQDO PHDVXUHV

$QRWKHU UHFHQW VWXG\ RHYRBRRV %@GDVVHVVHG WKH
PRYHPHQW DQG SHUFHSWLRQ D PHWKRG WKDW LQWHJUDWHV 50 ZLWK ORZ
LPSDFW H[HUFLVHNR\GIRQDWHMABNRPOWY VKRZHG DQ
LPSURYHPHQW RI PDQ\ VI\PSWRPV RI )06 SDLQ IDWLJXH LUULWDELOLW\
ZHOO EHLQJ TXDOLW\ RI PRYHPHQW SRVWXUDO VHOlI FRQWURO DELOLW\ WR UHOD
PLQG DQG ERG\ PRYHPHQW SHUFHSWLRQ DQG WHQGHU SRLQW VFRUHV WKLV
PHWKRG LV XVHIXO EXHI® SWHIHBWPH®W LQ SDWLHQWYV
XQDEOH WR GHDO ZLWK VWDQGDUG WUDLQLQJ SURJUDPV

2XU VWXG\ KDV VRPH OLPLWDWLRQV VXFK DV WKH ORZ QXPEHU RI WKH
SDWLHQWY DQG WKH DEVHQFH RI D FRQWURO JURXS DQG IROORZV XS



ULWX[LPDE LPSURYHPHQWY LQ SK\WLFDO IXQFWLRQ RYHU \HDUV
5KHXPDWRORJ\ 2[IRUG

‘ROIH ) &0ODXZ '- )LW]JFKDUOHYV 0$ *ROGHQEHUJ '/ .DW] 56 HW DO

H
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