, QVLIKW ORWLYDWLRQ DQG 2XWFRPH LQ 'UXJ 7
WKH SHFHQW /LWHUDWXUH

5HEHFFD /LQQ :DOWREDVFEE 7LQD
JRUGKDP 8QLYHUVLW\ *UDGXDWH 6FKRRO RI 6RFLDO 6HUYLFH 1HZ <RUN 8QLWHG 6WDWHYV

&RUUHVSRQGLQEHEKWKRULQQ :DOWRQ )RUGKDP 8QLYHUVLW\ *UDGXDWH 6FKRRO RI 6RFLDO 6HUYLFH
BWDWHV 7HO UOLPI® RUGKDP HGX

5HFHLYHG GDWH 1RY $PRAHSWHG GOBROHL VKH® GDWH

&RS\ULXKW /LQQ :DOWRQ 5 DQG ODVFKL 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WH
XQUHVWULFWHG XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWK

‘HV

s 3

$EVWUDFW

5HVHDURKHDGGLFWLRQ DQG SVI\FKRWKHUDS\ KDYH ORQJ DJUHHG WKDW LQVLJKW L(

IRU WUHDWPHQW DUH LPSRUWDQW FOLHQW IDFWRUV LQ VXFFHVVIXO W
DQG UHODSVH UDWHV SRVW WUHDWPHQW $XWKRUV LQ ERWK ILHOGV D
WR SRVLWLYH WUHDWPHQW RXWFRPHV +RZHYHU WKLV OLWHUDWXU
VXEVWDQFH DEXVH OLWHUDWXUH ZLWK RIITHQGHUV $UWLFOHV LGHQW
WUHDWPHQWY ZHUH SDLUHG ZLWK WKH WHUP pRITHQGHUVY LQ YDU\LQ

UHDWPHQW )R
JUHH WKDW Wi
H UHYLHZ IRXC
LILHG FRQWDL
J FRPELQDWLR

,QGXFWLYH DQDO\WLY UHYHDOHG WKDW WKH PDMRULW\ RI WKH DUWL
PHDVXUH RXWFRPHV 2QO\ VHYHQ RI WKH DUWLFOHYVY LQFOXGHG PHD
VWXG\ PHDVXUHG RXWFRPH DV ZHOO ,Q DGGLWLRQ TXDOLWDWLYH DV
DVVHVVPHQWYVY XVHG 5HFRPPHQGDWLRQV IRU IXWXUH UHVHDUFK LQF
WUHDWPHQW RXWFRPH DQG WDLORULQJ WUHDWPHQW IRU WKLV SRSX
SRVW WUHDWPHQW

L

FOHV GLG QRW
VXUHV RI LQVL
SHFWV RI LQVL
OXGH PHDVXUL
ODWLRQ DFFRL

J

,QWURGXFWLRQ

%DFNJURXQG

&RQVHTXIRQFBE¥EXVHUV RI LOOHJDO GUXJV DUH VHYHUH DQG RIWHQ
LQFOXGH LQYROYHPHQW LQ WKH FULPLQDO MXVWLFH V\VWHP 7KH PRVW UHFHQW
UHSRUW IURP WKH 8QLWHG 6WDWHV %XUHDX RI - XVWLFH UHSRUWHG WKDW LQ
Rl WKH FDVHV WULHG FULPLQDO FRXUWV LQ WKH 8QLWHG 6WDWHV ZHUH IRU

GUXJ FKDUJHV > @ :KLOH WKLV VWDWLVWLF DORQH LV VL]DEOH LW GRHV QRW
DFFRXQW IRU WKH VLIQLILFDQW DPRXQW RI FULPHVY FRPPLWWHG E\ LQGLYLGXDOV
ZLWK KLVWRULHV RI GUXJ XVH DQG DEXVH > @ :KLOH PDQ\ VFKRODUV DJUHH
WKDW WKH SRSXODWLRQ RI RITHQGHUV ZLWK GUXJ SUREOHPV LV QRWDEOH DFWXDC
VWDWLVWLFV YDU\ DQG WKRVH FLWHG DUH RIWHQ QRW FXUUHQW 7UHQGV VXJJHV

WKDW WKH QXPEHU RI DUUHVWYV IRU GUXJ UHODWHG FKDUJHV LV LQFUHDVLQJ DQG
WKDW DV PXFK DV RI WKRVH FRQYLFWHG RI D FULPH ZHUH XQGHU WKH
LQIOXHQFH RI D VXEVWDQFH DW WKH WLPH RI DUUHVW > @ 7KHVH ILQGLQJV

LQGLFDWH WKDW PDQ\ LQGLYLGXDOV DUH LQ WKH SULVRQ V\VWHP IRU YDULRXV
FULPHV \HW FDQ KDYH XQGHUO\LQJ GUXJ SUREOHPV WKDW FDXVH WKHP WR
RIIHQG

7TKHVH VWDWLVWLFV VKRZ WKDW GUXJ FKDUJHV DUH WUHDWHG DV VHULRXYV
RITHQVHY DQG WKDW D GUXJ UHODWHG DUUHVW DOPRVW DOZD\V OHDGV WR
VHOWHQFLQJ ZKHWKHU WKDW VHQWHQFH LV SUREDWLRQ LPSULVRQPHQW RU
PDQGDWHG WUHDWPHQW > @ ,Q DGGLWLRQ ZKLOH ORWLYDQV UHSRUWHG WKDW WK



LV SV\FKRWKHUDS\ OLWHUDWXUH ZKLPKUBBWPHQRW LBOFOZXRBWGVDMXS/OGIKY RHUH

VXEVWDQFH DEXVLQJ RIIHQGHUV /LQQ :DIOQ¥RQFNQBSWEBRVKHB I RFDQBHUFW gSHQ G G U X

JRU WKH SXUSRVH RI WKLV SDSHU LQVERRELDWDVEHROYHG KHWHUWARPYLAVHRIQ RARVH

SUREOHP VHYHULW\ GHVLUH IRU KHOSOLNGI® DSWUMR QIHY LFHRP PLLQPIO@W WE&GLWLR

WUHDWPHQW > @ LQFOXVLRQ ZHUH ORFDWHG WKURXJK WKH
DUWLFOHV ORFDWHG

OHDVXUHPHQW DQG 2XWFRPH
FOXVLRO &ULWHULD

_ %FOXVLRS D?_G %

:KLOH WKHUH LV D ODUJH ERG\ RI OLWHUDWXUH H[DPLQLQJ GUXJ WUHDWPHQW
DQG UHFLGLYLVP DV ZHOO DV SURJUDPQHYOOLRXWDRG VH [ mOKHULIR QL 7 U IoW WWABHZ H L
LQIRUPDWLRQ DYDLODEOH DERXW RIIHQ& WMR WU BFW HRUWWWHE @ K VDU W KHRRD WRIGH $
LQVLIJKW DQG PRWLYDWLRQ DQG WKHLUQHNKH WD PRQHVWROHD WP MKW\ R X WEHRWH] S XE(
(YLGHQFH KDV LGHQWLILHG WKDW WUHDWPHQW DGKHUHQFH DQG FHVVDWLRQ RI
VXEVWDQFH DEXVH LV DQ LPSRUWDQW IDFWRU LQ ORZHULQJ UHODSVH DQG
UHFLGLYLVP > @ ,Q FRQWUDVW 5REHUWY HW DO > @ KDV LGHQWLILHG D SRVLWL"
FRUUHODWLRQ EHWZHHQ LQGLYLGXDOL]HG WUHDWPHQW SODQV DQG WUHDWPHQW
RXWFRPH 7KLV ILQGLQJ LQGLFDWHY WKDW WUHDWPHQW DLPHG DW LPSURYLQJ
LQGLYLGXDO SDUWLFLSDQW FKDUDFWHULVWLFV VXFK DV LQVLJKW DQG PRWLYDWLI
KDV D SRVLWLYH HIIHFW RQ EHKDYLRXU SRVW WUHDWPHQW +RZHYHU WKH OLQN
EHWZHHQ LQGLYLGXDOL]HG SODQV DQG WKH LQGLYLGXDO ZKR UHFHLYHV WKLV
WUHDWPHQW KDV EHHQ XQGHU HYDOXDWHG 7KH FXUUHQW UHYLHZ ZLOO LGHQWLI\
DQG H[DPLQH WKH IDFWRUV Rl PRWLYDWLRQ DQG LQVLJKW DQG WKHLU UROH LQ
GUXJ WUHDWPHQW IRU LQGLYLGXDOV ZLWK KLVWRULHV Rl LQFDUFHUDWLRQ DV
LGHQWLILHG LQ WKH H[LVWLQJ OLWHUDWXUH 6SHFLILFDOO\ D FRQWHQW DQDO\VLV
FRQGXFWHG IRU DUWLFOHYV RQ WKLV WRSLF WR LGHQWLI\ WKH UROH RI LQVLJKW D
PRWLYDWLRQ RQ WUHDWPHQW DGKHUHQFH SDUWLFLSDWLRQ HQJDJHPHQW DQG
WKH RXWFRPHV RI UHGXFHG GUXJ DEXVH DQG UHFLGLYLVP UDWHV 7KLV VWXG\
DLPHG WR HYDOXDWH WKH H[LVWLQJ OLWHUDWXUH IRU FRQFHSWXDOL]DWLRQ DQC
PHDVXUHPHQW RI LQVLJKW DQG PRWLYDWLRQ IRU RIIHQGHUV LQ WUHDWPHQW
DQG KRZ WKHVH IDFWRUV DIIHFWHG RXWFRPHV Rl UHODSVH DQG UHFLGLYLVP

OHWKRGV

7KH VSHFLILF UHVHDUFK TXHVWLRQV WR JXLGH DQDO\VLVY DQG EH DQVZHUHG
DUH KRzZ DUH WKH WHUPVY PRWLYDWLRQ DQG LQVLIJKW GHILQHG DQG
RSHUDWLRQDOL]JHG LQ WKLV DUHD RI UHVHDUFK" +RZ DUH WKHVH WHUPV
LOWHIJUDWHG LQWR WUHDWPHQW PHWKRGY DQG DSSURDFKHV" +RZ DUH WKHVH
WHUPV LQWHJUDWHG LQWR RXWFRPH OLWHUDWXUH" +RZ GRHV UHVHDUFK

VXJIJHVWLQJ WR VWUHQIJWKHQLQJ WKHVH IDFWRUV LQ FOLHQWY DQG WUHDWPHQW"
:KDW UROH GRHVY PRWLYDWLRQ DQG LQVLJKW SOD\ LQ FOLHQW H[SHULHQFH GXULQJ
WUHDWPHQW™" +RZ DUH LQVLJKW DQG PRWLYDWLRQ LPSRUWDQW WR WUHDWPHQW
IRU WKLV SRSXODWLRQ LQ SDUWLFXODU"

6DPSOH ,GHQWLILFDWLRQ

6WHSV Rl &RQWHQW $QDO\VLV

7KH FRQWHQW DQDO\VLV ZDV FRQGXFWHG LQ WKUHH VWDJIHV DUWLFOH
LGHQWLILFDWLRQ DUWLFOH UHYLHZ DQG DQDO\VLV RI WKH GDWD FROOHFWHC
$UWLFOHV ZHUH VHDUFKHG DQG VHOHFWHG EHWZHHQ WKH VSULQJ RI DQG WKH
HQG RI 6WHS RQH LQYROYHG LGHQWLI\LQJ WKRVH DUWLFOHV WKDW PHW
VHOHFWLRQ FULWHULD 7KH VHFRQG VWHS LQYROYHG DQDO\VLQJ DQG FRGLQJ WKH
DUWLFOHV VHOHFWHG DQG WKH ILQDO VWHS ZDV WR ZULWH XS WKLV UHSRUW RQ
ILQGLQJYV $ FRPSUHKHQVLYH UHYLHZ RI WKH DYDLODEOH OLWHUDWXUH ZDV
FRQGXFWHG LQ RUGHU WR LGHQWLI\ DUWLFOHY WKDW H[DPLQHG WKH UROH RI LQVL.
DQG PRWLYDWLRQ LQ WUHDWPHQW RXWFRPH $UWLFOHV (QJOLVK ODQJXDJH LQ
SHHU UHYLHZHG MRXUQDOV ORFDWHG WKURXJK (%6&2KRVW ZKLFK LQFOXGHV

GDWDEDVHV ZLWK MRXUQDOV RQ WKH WRSLF RI GUXJ WUHDWPHQW IRU
RIIHQGHUV LQFOXGLQJ 3V\FK $57,&/(6 OHGOLQH DQG VRF ,1'(;
7KHVH GDWDEDVHV LQFOXGHG D ZLGH YDULHW\ Rl UHVHDUFK RQ GUXJ WUHDWPHQW
LQVLIJKW PRWLYDWLRQ RXWFRPH DQG FULPLQDO RIIHQGHUV XQGHUJRLQJ









FRQFHSWXDOL]HG QHJDWLYH SRVLWLYH SBWW L EHS DQMX HQF HE B VD D U W LFIL S D @ W OEHPC
WKDW WKH\ KDG EHHQ LQFDUFHUDWHG DBIGU N XRWVW & FMY HD W P HQ W@ Q RGH DAR D OU R V X\Q,
WKHLU GUXJ XVH DQG GUXJ UHODWHG FUWRLIQPRUBBWHYIMUWE RWS BB RD XY B WHAIKQH VR XL
VI\VWHP ZDV DJDLQVW WKHP WKLV ZDVDBDWHKRWXO R XD HDK DRV Y R KKV LV XWHLURYGIIDAV L
UDFLVP RU WKDW WKH\ KDG WR WDNH WEH VW LDFALS DRYQW E B RIVWKY HG XW LIOJ WIK®IGQ FOU W Hi|
WKHLU VRFLDO HQYLURQPHQW > LQWa U YR\QMULEBRY PRAHY DWLRQFZBDVLQJ L
LGHQWLILHG DV UHFRJQLWLRQ Rl SUREOHP\ $HRBMEW)\ R RHVIHEG WIW HPW® UGID WPRIRQ W ¥
ORQJHU GXUDWLRQV RI XVH WKHRUHWDFD:OO® BRW K LIRX QGR WKDW. QD FRIRWDWHG L
fHYLGHQFHg RI D GUXJ SUREOHP > @H QTICHHHP H@W B Q@DSD DWW GF HPWWURQ CBURFH V

SV\FKRORJLFDO IDFWRUV OHG WR ORZHU 5%—1\&{&/ \&\IQRI'BD Vl\éEK/Y LR§ fwﬁ
LOQFUHDVHG QHJDWLYH LQIOXHQFHV \LHPgP(?E)L‘%B PPRV %V }26 I—%B\SBVI %@ﬁﬁbé |E L

OHYHOV UDWHV IRU RIIHQGHUV $00 VWXGLHV |
LPSOLFLWO\ WKDW VXFFHVVIXO WUHDWPH
OHDVXUHYV WKURXJK LQFUHDVHG SUREOHP DZDUHQHV\

+DOlI Rl WKH DUWLFOHV Q XWLOL]IP® Cw Wi DR P IRIDVON k¥ AR IHM[ DR WXUQ SUF
&KULVWLDQ 8QLYHUVLW\ &ULPLQDO -xVREKHU&LRFHQW Q& 3D WRRORRH Wb HWE®WHY RI
7JUHDWPHQW &- &(67 D VHULHV RI VFDORY WK@®WZDYFW kB HRR Q £ YOG W K RAHYHKWY HW
WKH SUHGLFWRU YDULDEOH OHYHOV RRZEWUHDIHROH QYK NI & Q PRHPIWHD WR K BI KW
HQJDJHPHQW DQG WUHDWPHQW SDUWLRMSHUWIHROWLBRNFIRRNK HRSYBKY W RVWHD WP
&ULPLQDO WKLQNLQJ ZDV WKH WHUP XVHG WR GHVFULEH LQVLJKW DV KLJKHU
OHYHOV Rl FULPLQDO WKLQNLQJ ZHUH2XWRRPBWHG ZLWK ORZHU OHYHOV RI
SUREOHP DZDUHQHVV 7KH IDFWRUV RI FULP o_W LQ HUH HPHQW
MXVWLILFDWLRQ SRZHU RULHQWDWL HY § gﬁﬁ@%ﬁﬂ%%@%ﬁbggﬁgﬂ
UDWLRQDOL]DWLRQ DQG SHUVRQDO LUU% \%ﬁ 93 L:_%v V VWUHOJWKHOLOJ SDUWLF

6RPH VWXGLHV GLG QRW PHDVXUH P RW.LPYSOWRLYRIQ RKW PRR HOW SRIE VED RW LRNIDRRWY 2
Q EXW KDOI RI WKH VWXGLHV Q RHWSF®RRW G/ WDWLRWYFW\SRIYORIEGRVGHQ HW
PHDVXUHV RIWHQ PXOWLSOH DLPHG DWWRMNDHVR/H QW ¥ OW B Q @/R FKIOEU FRV HLQLFVUW DRAH V[
DV PRWLYDWLRQ IRU WUHDWPHQW SV\FRORORRIPRAD O 7KH R RIHE UK B WH ARWK\WD 6G O R HAUF
WUHDWPHQW HQJDJHPHQW VXFK DV FKHLFQLIQM.OVO) DG \RRILLEH DSWIRIQ DR WO HRVD L Q!
WKLQNLQJ GUXJV DUH D SUREOHP RU GLOWVIQKWH\D Y& FKR BN YIIRWMR @UDX PDWWR UV Lt
6WUHVV 'LVRUGHU 6DFNV HW DO > @PRBQXHBS® XDXDLQH® DIMOLWLH KW STHF VFD LRIIQ R/X
UHFRJQLWLRQ RI SUREOHP DQG WDNLQE HIHYSRQMEERORWL FIRO IKRWW LRHLL@U LIQP S O
WUHDWPHQW DQG VXFFHHGLQJ LQ WUHDWPHQW 7KH VWXG\ HPSOR\HG WKH &-
&(67 DV ZHOO DV DQ DGGLWLRQDO PHDVXUH ZKLFK PHDVXUHG FOLHQWdV
SHUFHSWLRQ RI SUREOHP VHYHULW\ DQG UHDGLQHVV IRU WUHDWPHQW B6DFNV HW
DO > @ ILQGLQJV GLIIHUHG IURP VWXGLHV XVLQJ RQO\ WKH &- &(67 LQ WKDW
SDUWLFLSDQWY ZHUH LGHQWLILHG IRU OHYHO Rl XQGHUVWDQGLQJ RI SUREOHP
UDWKHU WKDQ WKH &- &(67 ZKLFK WHVWV IRU ODFN Rl DZDUHQHVV OHOQLFN HW
DO > @ LQFOXGHG WKH &LUFXPVWDQFH ORWLYDWLRQ DQG 5HDGLQHVV B6FDOH
7KLV VFDOH DWWHPSWHG WR PHDVXUH ERWK FRQWH[WXDO IDFWRUV DIIHFWLQJ
PRWLYDWLRQ DV ZHOO DV LQGLYLGXDO PRWLYDWLRQ

7KH HLJKW DUWLFOHV WKDW HYDOXDWHG DVSHFWV Rl PRWLYDWLRQ DQG LQVLJKV
VRXJKW WR DFWLYHO\ GHILQH WKHVH WHUPV DQG RSHUDWLRQDOL]H WKHLU HIIHFW
WUHDWPHQW DQG RXWFRPH XVLQJ H[SOLFLW GHILQLWLRQV IRU LQVLJKW DQG
PRWLYDWLRQV LQFOXGLQJ PRWLYDWLRQ WR FRPSOHWH WUHDWPHQW
FRPPLWPHQW WR FKDQJH DQG DWWHQGDQFH DQG SURJUDP SDUWLFLSDWLRQ
FRPSOHWLRQ DQG HQJDJHPHQW

,QVLIKW DQG ORWLYDWLRQ

([SOLFLW GHILQLWLRQV RI LQVLIKW ZHUH UHFRJQLWLRQ RI SUREOHP OHYHO RI
FULPLQDO WKLQNLQJ ZLWK ORZHU OHYHOV LQGLFDWLQJ SRRUHU LQVLIJKW DQG
DFNQRZOHGJHPHQW RI SUREOHP VHYHULW\ 2SWLPDO WUHDWPHQW RXWFRPHYV
ZHUH GHILQHG DV ORZHUHG UDWHV RI XVH DQG UHFLGLYLVP SRVW WUHDWPHQW
WUHDWPHQW FRPSOHWLRQ DQG VHHNLQJ DIWHUFDUH XSRQ UHOHDVH IURP SULVRQ
FRXUW RUGHUHG WUHDWPHQW )RXU RI WKH DUWLFOHYVY GLVFXVVHG LQVLJKW DQG
PRWLYDWLRQ LQ LPSOLFLW UDWKHU WKDQ H[SOLFLW WHUPV

6WXGLHV IRXQG WKDW LQVLJKW SOD\HG DQ LPSRUWDQW UROH DW WKH SURJUDP
OHYHO $W WKH SURJUDP OHYHO LQVLIKW ZDV GHILQHG DV HQDEOLQJ



'LVFXVVLRQ LQVLIJKW DQG PRWLYDWLRQ EH\RQG TXHVW]

ORUDVK > @ IRXQG WKDW SRVLWLYH UHOL
7KLV VWXG\ VRXJKW WR H[DPLQH WKH UM@LPLV\(/lRRﬁ\{-IKd-\ﬁ PHWAZHE s\ KM Hr5 Vv
PRWLYDWLRQ DQG WKDW WKH SUHVHOQFRH Rd ok HYHY AR UV ki HIF Wo Wik RIK QW
DGKHUHQFH HQIDIHPHQW SDUWLFLSDWL&R0 RS HEVAP SMEL P Qi ShH Ry CLY B PWB WL
RIIHQGHUV LQ GUXJ WUHDWPHQW SURBDPI My APVUHRXRE LMD YK vERWK [ OFO X«

LQGLYLGXDO OHYHOV RI LQVLIKW DQG (RROHWPMHRE SOV @8R PwRY HIBHDN & HR %%
JHDUHG WR LQFUHDVH OHYHOV RI WKHVH \WKWREYVY OHDG WR EHWWHU RXWFRPHV I

SDUWLFLSDQWYV 2XWFRPHV LQFOXGH VHHNLQJ DIWHUFDUH XSRQ UHOHDVH IURP
SULVR RU WKH FRXUW V\VWHP UHGXF G PRVW LPSRUWDQWO\
UHGXF%G UHFLGLYLVP UDWHV GSHFLILFVDQJD(?'\%SX/W\L@'}}_—K@\EVHQWHG LQ 7DEOHQ
VWXGLHV PHDVXUHG LQVLJKW TXDOQWEWRWH YAHOUH VHYMWXSOHYLPIHRYWURGY WR
PRWLYDWLRQ DQG VHYHQ PHDVXUHG RXARBRWPHQYW HRZBIFHAL vV VHY PIYOKW FNWEGWH¥OHV
IDLOHG WR PHDVXUH ERWK LQVLJKW DQ®WREALDRWHRQR @ US$RQ@HRR IWKKHY W X 6 EMAR XV
DQG RXWFRPH 7KHVH ILQGLQJV DUH LP SRRIMNDQ W RRW KHYWHW D O Qi R\VWROQYRUQ UD FWK L
RQO\ &RVGHQ HW DO > @ PHDVXUHG DQ®MWKUIDUOLIDEWRUWA RI WKH ILQGLQJV GHVS

AXDOLWDWLYH ILQGLQJV GHPRQVWUDWH® Ktk pwW N EEWEY IR QHoR T W poBWXG
PRWLYDWLRQ DUH PXFK PRUH FRPSOH[NWHKBBRERQUR V\/VPﬁ§\9>UtYHlPQ|%‘é/V‘\PPV RI'UD
DFFRXQW IRU 7DEOH VKRzV WKH WKHPBWT F FRY 1Y HRRGEH Eo MUY WoBRQW O  Q
DUWLFOHV 7KH PRVW LPSRUWDQW IL é'lf%flé] QLY E LR R WA VR v RYW PR&s ODFN
PRWLYDWLRQ DUH FRQFHSWXDOO\ PRUH ¥R LR QP éDWHEBIQX\gRNH(\é‘“ﬁ'?&u UPV L
DYDLODEOH LQVWUXPHQWY $00 VWXGLHR W EWEROWP b DRy KRZs WS R\ PRI
OHYHOV RI UHFRJQLWLRQ RI SUREOHP VIHRGLRW\PRYE FRAWLRDPWM RQ IRU WUHDWPHOQ\
LQGHSHQGHQW RI WKH WUHDWPHQW LWVHQRWRUYUNVEHP EWRWIRR) @l YHW K HKILDIFHY By K
SDUWLFXODU WUHDWPHQW PLJKW EH DLRH® DOV PR K ADW L @ IdFORRIQAWE W RROW R & LXV .
VXEVWDQFHV DOO RI WKH VWXGLHV PHQAILRQ HG RIPK DR HR | HELOHHIUW IV@W HAD'W U B R W R
ZLWK OHVV PRWLYDWLRQ DQG LQVLIKW XWKPQUYRWIRHVHQGKHIVYDBEBBHUWNVYH HPWIR® K
> @ DGGUHVVHG WKLV LVVXH VSHFLILFDWERSEW WV QILWKWWGCWVYRI DXEFPO! QW [@QH B G W LW
DGDSWHG WR PHHW WKH QHHGV RI WKLVWQL THH 8RS X QUDICR § Q R 07 RIl FKKAWWEX & VH
PHDVXULQJ UHODSVH DQG UHFLGLYLVP GHoWERHY SORIRQWHR| WRHVARWHBQROHDQGKLYV
IDPLO\ VXSSRUW EHLQJ LQWHJUDO WR SKUMKHWYH RXKWFRAHDWHNW O KR VWDHRGLRFQ DT
QRW DGGUHVVHG LQ PHDVXUHPHQWYV RI bQNDIWWQRUNVRRWEYWWLR® LG SHFDFMWIDFAHO F D
IDPLO\ VXSSRUW FRXOG OHDG WR LQFUHBDGH G JWRWLYRXIIKRER GOV ZHD¥DQQRW

NQRZ WKLV GHILQLWLYHO\ IURP FXUUHQW UHVHDUFK
$ ILQDO OLPLWDWLRQ ZDV WKH IDFW WK

FROQGXFWHG WKH VHDUFK DQG FRGHG WKH
EWUHQJWKYV DVVLVWHG LQ FUHDWLQJ FRGLQJ WKHPHV

7KLV VWXG\ LQFOXGHG VHYHUDO VWUFRBQ®XTWHEHW KR PR DADY L\ K HK hnHx BAlglyY 1D
SXUSRVH 6XEVWDQFH DEXVH UHVHDURKNLAVY WERHRXWKEY WVEBVVHPWFIKJBU DQG
PRWLYDWLRQ DUH LPSRUWDQW IDFWRU\HO® HG 1R PRIV UD\EXKRHARD P QRS hdicD SV D
FRPSOHWLQJ WUHDWPHQW > @ +RZHYHU WKLV VWXG\ IRXQG WKDW IHZ
VWXGLHV PHDVXUH WKHVH IDFWRUV DQBULYFW LFHH UPBGBGRBD WKXRORPHYV SRVW
WUHDWPHQW RU UHOHDVH 7KH ILQGLQJV _GHPRQVWUDWHG WKDW GHILQqL)WLR V. 0@
FRQFHSWXDOL]DWLRQV DUH RIWHQ XQFOH®Y VWXRWVkRYPEWELY L ERD '-F[Pd\%RQ
SURJUDP FRQVWUXFWHG LQVLJKW DQG PRWLYDWLRQ DIIHFW UHODSVH DQG
UHFLGLYLVP UDWHV IRU RIIHQGHUV 7KLV IDFW PHDQW WKDW UHVHDUFK LQ WKLYV
DUHD LV XQGHUGHYHORSHG 7KH ILQGLQJV WKDW LQVLJKW DQG PRWLYDWLRQ SOD\
D NH\ UROH LQ WUHDWPHQW RXWFRPHV IRU WKLY SRSXODWLRQ LQGLFDWH WKDW W
SUHOLPLQDU\ ILQGLQJV RI WKLV FRQWHQW DQDO\VLVY DUH LPSRUWDQW WR LQIRUP
WKH GHYHORSPHQW DQG RU LPSURYHPHQW RI SUDFWLFH SROLF\ DQG UHVHDUFK
LQ WKLV DUHD .QRZLQJ WKH VWDWH RI WKH FXUUHQW OLWHUDWXUH DOORZV
UHVHDUFKHUV DQG FOLQLFLDQV WR NQRZ ZKLFK DUHDV QHHG WR EH
VWUHQJWKHQHG DQG DGDSWHG

6WUHQJWK zZDV WKH PHWKRGRORJ\ XVHG WR DQDO\WH WKH VDPSOH 7KH
PHWKRGV XVHG LQ WKLV VWXG\ DOORZHG WKH DXWKRUV WR XQGHUVWDQG
TXDQWLWDWLYH DQG TXDOLWDWLYH DVSHFWV RI WKH VDPSOH JURP WKLYV
XQGHUVWDQGLQJ D FRPSUHKHQVLYH SLFWXUH RI WKH LVVXHV HPHUJHG
AXDQWLWDWLYH GDWD \LHOGHG UHVXOWV WKDW WRR IHZ VWXGLHV PHDVXUH IDFWF
Rl LQVLIKW PRWLYDWLRQ DQG RXWFRPH 2WKHU ILQGLQJV VKRZHG WKDW WKH
TXDOLWDWLYH VWXGLHV VDPSOHG RIIHUHG D FRQFHSWXDO XQGHUVWDQGLQJ RI
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DVVHVVPHQWY DW WKH VWDUW RI WUHDWPHQW VWDQGDUG SUDFWLFH LQ RUGHU
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