(YHQW 5HODWHG 3RWHQWLD
6XLW UHFHQW *XLGHOLQHYV

6FDOO\ @ OGHUR®QIKLQDKQG 3DUUD 0%
6FKRRO RI 3V\FKRORJ\ 8QLYHUVLW\ RI /HHGV 8.

"HSDUWPHQW RI 1HXURORJ\ &KX %UXJPDQQ %UXVVHOV %HOJLXP

"HSDUWPHQW RI 1HXURORJ\ 8QLYHUVLW\ Rl 6mR 3DXOR OHGLFDO 6FKRRO 6mR 3DXOR

'"HSDUWPHQW RI 3V\FKRORJ\
6FRWWLVK '"HPHQWLD &OLQLFDO 5HVHDUFK 1HWZRUN
&HQWUH IRU &RJQLWLYH $JHLQJ DQG &RJQLWLYH (SLGHPLRORJ\
'LHIJR 3BRUWDOHYV 8QLYHUVLW\ 3V\FKRORJ\ &KLOH

8QLYHUVLGDG $XWyQRPD GHO &DULEH &RORPELD
%ULDQ 6FDOO\ 6FKRRO RI 3V\FKRORJ\

%UD]LO

8QLYHUVLW\ +HULRW :DWW 8.
1+6 6FRWODQG 8.
8QLYHUVLW\ Rl (GLQEXUJK 8.

&RUUHVSRQGLQJ DXWKRU )DFXOW\ Rl OHGLFLQH DQG +HDOWK 8¢
E VFDOO\#OHHGV DF XN

5HFHLYHG GIDWH $FFHSWH&@GHDWH 3XEOLVKHGX®DWH
&RS\ULJKW 6FDOO\ % HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI Wk

XVH GLVWULEXWLRQ DQG UB—
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ZLWQHVVHG D GULYH WRZDUGV LGHQWLNLRIWRFDIRVFE\ $IQFG P D UGV L DK KD BAL H\DIQMN
DW SUHFOLQLFDO DQG SURGURPDO VWDHHARQRIPBF DIOQ DRUGG HHWV KALAE DSQU HFARIW YVULHDQ\Q W V
LGHQWLI\ LQGLYLGXDOV ZKR DUH OLNHOF R®R GREHBSO\RS X$G LIHWGK I RHP D HICPLLHV/GT RAQK B H X L
HYFDRI LQWHUYHQWLRQV > @ 3UHFOLQUBDK® V$KHWGS VHDY/®\ SWHRIHILHAN WLRQ 6XEMH
SUHV\PSWRPDWLF LQGLYLGXDOV NQRZQPW®GKPERIQ LDAOL ¥H WIRS D WMBRA-MVIM QREDHAISFR R)E UVR E
ELRPDUNHU IDPLOLDO $' RU WKH SUHV HQdH RQ BWGY RP B R/GRHP FXI©YDHIU E WR FIDQUGN B UR S V'
EHWD DP\ORLG DQG WDX SDWKRORJ\ > @ @3URBARPYE KL JKHIBWWVWR FRQYHUVL

6WXG\ 6DPSOH 7DVN (53 (ITHFW 6HQV 6SHF ,QWHUSUHWDWLRQ

BUHFOLQLFDO VWXGLHYV

$00\ HW DO > @ )+ Q $XGLWRU\ RGGEDOO 3 5HGXFHG DPSEHGWFGH.R@® LQ DWWHQWLRQDO
,QFUHDVHG ODWHQF\ 'HBOD\HG DWWHQWLRQDO FRQWH
*UHHQ DQG /HY\ > @ I$* Q$XGLWRU\ RGGEDOO 3 ,QFUHDVHG OTMVOBQHFG DWBNVHQWLRQDO FRQWH
1 ,QFUHDVHG ODWHQF\ 'BOD\HG VWLPXOXV GHWHFWL
VHOHFWLRQ
)+ 0 3 ,QFUHDVHG ODWHQF\ 'HBOD\HG DWWHQWLRQDO FRQWH
*RORE HW DO > @UH I$' $XGLWRU\ RGGEDOO 1 ,QFUHDVHG OTHOWQHE YLEXDO SURFHVVLQJ
Q
1 ,QFUHDVHG ODWHQF\ "HOD\HG VWLPXOXV
VHOHFWLRQ
3 ,QFUHDVHG ODWHQF\ 'HBOD\HG DXGLWRU\ PHPRU\ SURI
3 ,QFUHDVHG ODWHQF\ 'HOD\HG DWWHQWLRQDO FRQWH

60RZ ZDYH 5HGXFHG DPSOLWXGHGXEFEWLRQ LQ DWWHQWLRQDO

%REHV HW DO > @®&UH 1$’ 6HPDQWLF 1 5HGXFHG JHQBIUDWRU /RQJ WHUP UHFRJQLWLRQ PHPRI
0 FDWHJRULVDWLRQ VWUHQJWK
4XLUR] HW DO > @UH 1$’ 5HFRJQLWLRQ PV ,QFUHDVHG DPSOLWXGH

Q PHPRU\ LQ RFFLSLWDO VLWHV



Q
$XGLWRU\ | RGGEDOO| 76 3 1R BIIHFW | B
3DSDOLDJNDV .DBRLVNLGLV | $XGLWRU\|RGGEDOO 1 ,QFUHDVHG DIDHOMQHE VB/LPXOXV GHWHFWL
7VRODNL DQG $QBJILDQDNLV VHOHFWLRQ
> @
1 5HGXFHG DPSOLWXGH | BHGXFHG VWLPXOXV GHWHFWL
VHOHFWLRQ
6: ,QFUHDVHG ODWHQF\ | 'BOD\HG VWLPXOXV HYDOXDWLR
3DSDOLDJNDV HW DO > @ 08XGLWRU\|RGGEDOO| 1 ,QFUHDVHG DBBSOGKWHKGHVVBLPXOXV GHWHFWL
Q VHOHFWLRQ
,QFUHDVHG ODWHQF\ | 'BOD\HG VWLPXOXV GHWHFWL
VHOHFWLRQ
3 ,QFUHDVHG ODWHQF\ | '"BOD\HG DWWHQWLRQDO |FRQWH
6: ,QFUHDVHG ODWHQF\ | 'BOD\HG VWLPXOXV HYDOXDWLR
/DL /LQ /LRX DQ|G /LX > @ O0&XGLWRU\|RGGEDOO| 3 ,QFUHDVHG ODMWOIDQHFE DWBVHQWLRQDO |[FRQWH
Q
YDQ 'HXUVHQ HW|DO > @ 0&XGLWRU\|RGGEDOO| 3 ,QFUHDVHG ODMWOIBQHFE DWBVHQWLRQDO |[FRQWH
Q
5HGXFHG DPSOLWXGH | BHGXFWLRQ LQ DWWHQWLRQDO
*RINH HW DO > |@&, 9LVXDO 2GGEDOO ,QFUHDVHG ODWHDIDRHG B/WLPXOXV GHWHFWL
Q VHOHFWLRQ
3 ,QFUHDVHG ODWHQF\ | 'BOD\HG DWWHQWLRQDO |[FRQWH
20LFKQH\ HW DO > @ 0&,6HPDQWLF 1 5HGXFHG SWPLQJ /RQJ WHUP UHFRJQLWLRQ PHPRI
Q FDWHJRULVDWLRQ  HIIHFW
3 5HGXFHG SWELPLQJ /RQJ WHUP UHFRJQLWLRQ PHPR
HITHFW
*DOOL HW DO > @&, 5HFRJQLWLRQ 5HGXFHG SWBPLQJ /RQJ WHUP UHFRJQLWLRQ PHPR

Q

PHPRU\

HITHFW



6&" Q GHPRQALWQDWERB@WIGN\U 3 ODWHQFLHV WKDQ

WZR VHSDUDWH JURXSV RI FRQWURO SDUWLFLSDQWY > @ (OVHZKHUH D 6&'
JURXS KDG HTXLYDOHQW PHDQ EXW LQFUHDVHG YDULDELOLW\ RI 3 ODWHQF\

6' PV WR 0&, SDWLHQWV 6’ PV > @ KLIKOLJKWLQJ WKH
KHWHURJHQHLW\ RVHEELAGHRXSVLY SURPLVLQJ DV WRJIJHWKHU

ZLWK EHKDYLRXUDO VWXGLHYV > @RUMDVQGLFDWHYV WKDW 6&' PD\ LQGHHG

JDWHZD\ LQWR WKH SUHFOLQLFDO GHWHFWLRQ RI $' )RU LQVWDQFH SDWLHQWYV ZLW
6&' DUH PRUH OLNHO\ WR SURJUHVV WR 0&, WKDQ DV\PSWRPDWLF HOGHUO\
SHRSOH > @

3 ODWHQF\ LQ 0&, SDWLHQWV WHQG WR IDOO EHWZHHQ WKDW RI KHDOWK\
FRQWUROV DQG $' SDWLHQWYV > @ DOWKRXJK WKLV OLNHO\ GHSHQGV RQ WKH
VDPSOH FKDUDRWHRREMQAFWLR@ RI 3 ODWHQF\ PHDVXUHYV
ZLWK QHXURSV\FKRORJLFDO DVVHVVPHQWY KDV EHHQ VKRZQ WR ERRVW
VHQVLWLYLW\ IRU GHWHFWLQJ 0&, > @ 3 ODWHQF\ KDV KLJK DFFXUDF\ IRU
GLVWLQJIXLVKLQJ QRQ DPQHVWLF 0&, SDWLHQWYV IURP VLQJOH DQG PXOWL
GRPDLQ DPQHVWLF YDULDHWV ZDV PRUMHA
SUHGLFWLYH RI 0&, VWDWXV WKDQ $' ZLWK VHQVLWLYLW\ DQG
VSHFLPFI@GN\,Q D UHFHQW VWXG\ WKH 3 FRPSRQHQW KDG LQFUHDVHG
DPSOLWXGH LQ 0&, SDWLHQWYV DQG VXFFHVVIXOO\ SUHGLFWHG WKH OHYHO RI
DP\ORLG EXUGHQ LQ 0&, BP\AIMX\GH >RIQWKH 1
UHSHWIWVWERQDOVR UHGXFHG LQ 0&, SDWLHQWV > @ ,Q VXPPDU\

(53v KDYH EHHQ XVHG H[WHQVLYHO\ WR PHDVXUH $ SURJUHVVLRQ LQ LWV
SUHFOLQLFDO DQG SURGURPDO IWBHBUMWFHY VXPPDU\ UREXVW

EHWZHHQ 0&, DQG FRQWUROV DUH IRXQG PDLQO\ LQ WKH RGGEDOO 1 3
DQG 3 SDUDPHWHUV DQG LQ WKH DEVHQFH RI D 1 3 ZRUG
UHSHWMWEWQ

(53 PHDVXUHPHQWY RI SUHFOLQLFDO $' /LPLWDWLRQV

$V HYLGHQW IURP WKLV EULHI UHYLHZ (53 DQRPDOLHV LQ $' DQG SUH $'

VWDJHV DUH E\ HQODUJH UHVWULFWHG WR RGGEDOO DQG VHPDQWLF FDWHJRULVDW
SDUDGLJPV 'HVSLWWHHRAMKY K5 DIREGNVIWPY DUH OLPLWHG LQ

WHUPV RI WKHM$ HFKMRWWKIHFDOWUDMHFEWRUN RI FRIQLWLYH

GHFOLQH LQ $'

H RGGEDOO $YHPHBIGPBROYWXUHYV UHDFWLRQ WLPHV WR DQ
DWWHQWLRQDO VWLPXOXVY HYDOXDWLRQ SURFHVV ZKLFK GHFOLQHV EHKDYLRXUDO
ZLWK W\ASLFDO DJHLQJ > @ GHSUHVVLRQ LQ WKH HOGHUO\ > @ DQG RWKHU
DJH UHODWHG GLVRUGHUYV > @ $FFRUGLQJO\ SDUDPHWHUV RI WKH 1 > @

DQG 3 > @ DUH FRQWLQJHQW RQ WKH DJH RI WKH SDUWLFLSDQW
$EQRUPDO 3 ODWHQFLHV KDYH EHHQ REVHUYHG LQ GHSUHVVHG HOGHUO\
JURXSV > @ DQG DFFXUDF\ LV H[WUHPHO\ SRRU a ZKHQ

FODVVLI\LQJ $' SDWLHQWYV DJDLQVW GHSUHVVHG DQG KHDOWK\ FRQWUROV > @ ,Q
DGGLWLRQ WR 0&, 1 ODWHQF\ LV GHOD\HG LQ LQGLYLGXDOV ZLWK YDVFXODU
FRIQLWLYH LPSDLUPHQW > XQ\WBHWKRBEEYWLQJ LW LV

SURFHVVHYV

6LPLODUO\ WKH HvHBWGSIHWVYLRQRIRQJ WHUP UHFRJQLWLRQ
ZKLFKQVSHWIRIB' SDWKRORJ\ LQ WKH HOGHUO\ > @ S5HGXFWLRQ
Rl WKH 1 UHGHEW . WHRQ LQ KHDOWK\ DJHUV > @ DQG
S3DUNLQVRQdAV GLVHDVH > @ ZKLOH LW LV QRW \HW HVWDEOLVKHG LQ GHSUHVVLR
RU RWKHU GHPHQWLDV &OHDUOXSHFRWINOANVNFLWHG GXULQJ QRQ $'
KDYH YDOXH LQ FODVVLI\LQJ IXO0 RQVHW $' DPRQJVW KHDOWK\ FRQWUROV DQG
WKH SURFHVVHV WKDW JRYBUKFWKBVB®JI($33V DUH LQGHHG
+RZHWHBHFLUAAWNY IRU GLVWLQJXLVKLQJ SUHFOLQLFDO DQG SURGURPDO



WDVN 670%7H 7@%7 UHTXLUHV SDUWLFLSDQWY WR PHPRULVH

DQG UHWULHYH VKDSH FRORXU IHDWXUH FRQMXQFWLRQV LQ D FKDQJH GHWHFWLRQ
SDUDGLJP 5HODWLYH WR KGBFMWY FREMHIROV 670%7

LGHOWMWQHSUHV\PSWRPDWLF 1$'" > @ PLUURULQJ WKH WLPHOLQH RI

VLIQL}EBDI@QW DP\ORLG DFFXPXODWLRQ LQ WKLV JURXS > @ 670%7

GH}FDWN DOVR HYLGHQW LQ IXOO RQVHW VSRUDGLF $' > @ 6&' DQG 0&,

> @ )XUWKHUPRUH 670%Q LHXHRQUAKDEDOHV KV

DJHLQJ > @ GHSUHVVLRQ > @ DQG RWKHU GHPHQWLDYVY > @ $ UHFHQW VWXG\
GRFXPHQWHG UHGXFHG DPSOLWXGH LQ HDUO\ (53v 1 DQG 3 LQ
SUHV\PSWRPDWLF I$' DQG 0&, LQGLYLGXDOV FRPSDUHG WR FRQWUROV > @

ZKLFK PD\ LQGIGHD}WHQPQQHXQWODO YLVXDO SURFHVVLQJ OHDGLQJ

WR LPSDLUHG PHPRU\ SHUIRUPDQFH 670%7 UHODWHG (53V KDYH

SRWHQWLDO WR PDS WKH SURJUHVVLRQ RI $' SDWKRORJ\ LQWR ODWHU VWDJHV DV
WKH WDVN FDQ EH WLWUDWHG ZLWK UHJDUGYV WR WKH QXPEHU RI VWLPXOL XVHG L!
WKH WDWIN6¥0®7 RU RWKHU FRQWH[W IUHH PHPRU\ WDVNV WKDW UHO\

VROHO\ RQ PHPRU\ IXQFWLRQV RI WKH (& 35& PD\ WKHUHIRUH EH WKH PRVW
WKHRUHWLFDOO\ GULYHQ WDVNV DYDLODEOH WR UHVHDUFKHUV ZKR ZLVK WR
LQYHVWLIJDWH (53V LQ SUHFOLQLFDO $'

ORQLWRULQJ GLVHDVH SURJUHVVLRQ DQG UHVSRQVH WR WUHDWPHQW
XVLQJ (53V

2GGEDOO (53dV KDYH EHHQ XVHG WR PHDVXUH ORQJLWXGLQDO FKDQJHV LQ
WKH EUDLQ ZKHQ WUDFNLQJ $' SURJUHVVLRQ DQG HYDOXDWLQJ
SKDUPDFRORJLFDO LQWHUYHQWLRQV 'XULQJ SURGURPDO VWDJHV FRPSRQHQW
SDUDPHWHUV WHQG WR PLUURU WKH WUDMHFWRU\ RI FRIQLWLYH GHFOLQH 2GGEDC
1 DPSOLWXGH LV VHQVLWLYH WR ORQJLWXGLQDO FRJQLWLYH FKDQJHV DW HDUO\
SURGURPDO VWDJHV ZKHUHDV 3 ODWHQF\ LV PRUH VHQVLWLYH DW ODWHU VWDJH"
> @ 2YHU D \HDU SHULRG 0&, SDWLHQWV ZLWK 1 3
DEQRUPDOLWLHV ZHUH WKUHH WLPHV DV OLNHO\ WR FRQYHUW WR IX00 $' WKDQ
SDWLHQWV ZLWK SUHVHUYHG FRPSRQHQWY > @ &KDQJHV LQ PRUSKRORJ\ RI
WKH 31:0 ZRUNLQJ PHPRU\ FRPSRQHQW ZHUH REVHUYHG LQ SURJUHVVLYH
FRPSDUHG WR VWDEOH 0&, SDWLHQWYV RYHU D PRQWK SHULRG > @ (53
SDUDPHWHUV KDYH EHHQ OLQNHG WR WKH GHSRVLWLRQ RI KDOOPDUN $'
ELRPDUNHUV LK) W KARPBSRIQHQW LQ FRQMXQFWLRQ ZLWK OHYHO
Rl HGXFDWLRQ KDV VXFFHVVIXOO\ SUHGLFWHG WKH TXDQWLW\ RI EHWD DP\ORLG
$e LQ WKH EUDLQV Rl &, LSBONVHIERQV RI B
DPSOLWXGH DQG ODWHQF\ ZLWKF®DVVMWBBWWVRQVUHQIJWKHQHG WKH
RI  0&, $' FRQYHUWHUV IURP QRQ FRQYHUWHUV > @ ,Q WKH VDPH
VDPSOH 1 ODWHQF\ FRUUHODWHG ZLWK $+ OHYHOV DQG ERWK PHDVXUHV
LQ FRPELQDWLRQ SUHGLFWHG 0&, $' FRQYHUVLRQ ZLWK VHQVLWLYLW\
DQBSHFLM L&\ $SOWKRXJK WKH QXPEHU RI 0&, $' FRQYHUWHUV LQ
WKHVH VDPSOHV ZDV ORZ WKH UHVXOWV VHHP WR LQGLFDWH WKDW WKH (53dV FDQ
LQFUHDVH WKH DFFXUDF\ RI PROHFXODU ELRPDUNHUV IRU WUDFNLQJ WKH
SURJUHVVLRQ IURP SURGURPBODWR LNODWHRRYHW $' ,I WKLV
LV VWDEOH DFURVV ODUJHU VDPSOHV WKH GXDO DSSURDFK FRXOG EH D EHWWHU
LQGLFDWRU IRU 0&, $' FRQYHUVLRQ WKDQ ZKDW LV W\SLFDOO\ UHSRUWHG IRU
PROHFXODU ELRPDUNHUV DORQH > @

(53V KDYH EHHQ XVHG DV QHXUMOHFMWWFRPH PHDVXUHV WR WKH
SKDUPDFRORJLFDO WUHDWPHQWY LQ $' :KLOH D VKRUWHQLQJ RI WKH 3



DVI\PSWRPDWLF LQGLYLGXDOVGBWWH}MBKIRI $' FDQ EH
FRQJUPDRVLIRIQVKHU DP\ORLGRSDWK\ $ RU WDXRSDWK\ 7 ZKLOH

WKH SUHVHQFH RI ERWK POGD\GM }WENDRYUHFOLQLFDO

GHWHFWLRQ RI VXFK ELRPDUNHUV UHOLHV RQ 3RVLWURQ (PLVVLRQ 7RPRJUDSK\

3(7 LPDJLQJ RU &HUHEURBSLQDO )OXLG &6) DQDO\VLV $ QXPEHU RI

HFRQRPLF DQG HWKLFDO IDFWRUV VXFK DV H[SHQVH WKH QHHG IRU VSHFLDOLVW
WUDLQLQJ DQG HTXLSPHQW DQG LQYDVLYHQHVV DUH LPSOLFDWHG ZLWK
ELRPDUNHU DFTXLVLWLRQ DW HDUO\ VWDJHV RI $ > @ 3(7 DQG 05,
PHWKRGRORJLHV LGHQWLI\ VHYHUDO PHFKDQLVPV UHODWHG WR $' EXW WKHLU
XVH LV OLPLWHG E\ DYDLODELOLW\ RQO\ LQ VSHFLDOLVHG FOLQLFV QRUPDOO\ ORFD
LQ PDMRU FLWLHV FRVWV DQG LQYDVLYHQHVV GXH WR UDGLDWLRQ H[SRVXUH H J
3(7 &7 VFBQHWHFKQLTXHV ZRXOG XQOLNHO\ EH DYDLODEOH IRU

VFUHHQLQJ SXUSRVHV 6LPLODUO\ &6) DQDO\VLV UHTXLUHV DQ LQYDVLYH OXPEDU
SXQFWXUH ZKLFK QHHGV WR EH FDUULHG RXW E\ D WUDLQHG SURIHVVLRQDO DQG
FDQ OHDG WR XQYSIGMINVDQW VLGH
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6FKZDUW] 7- .XWDV 0 %XWWHUV 1 3DXOVHQ -6 6DOPRQ '3
(OHFWURSK\VLRORJLFDO LQVLJKWVGHQMA&® WKH QDWXUH RI WKH VHPDQWLF
$O]KHLPHU V GLVHDVH 1HXURSV\FKRORJLD

&DVWD3HGD 0 2VWURVN\ 6ROLV ) 3«UH] 0 %REHV 0$ 5DQJHO /(

(53 DVVHVVPHQW RI VHPDQWLF PHPRU\ LQ $O]KHLPHU V GLVHDVH ,QW -
3VAFKRSK\VLRO

7HQGRONDU , 6FKRHQIHOG $ *RO] * )HUQDQGH] * .XKO .3 HW DO

1HXUDO FRUUHODWHYV RI UHFRJQLWLRQ PHPRU\ ZLWK DQG ZLWKRXW UHFROOHFWLRQ LQ
SDWLHQWYV ZLWK $O]KHLPHUdV GLVHDVH DQG KHDOWK\ FRQWUROV 1HXURVFLHQFH
/HWWHUV a

20LFKQH\ -0 5LJJLQV %5 ORUULV 6. B6DOPRQ '3 .XWDV 0

5HGXFWEFRVVZRUG UHSHWLWLRQ RQ WKH Q DQG OSF HYHQW UHODWHG
SRWHQWLDOV DUH FRPPRQ LQ PLOG $O]KHLPHUV GLVHDVH DQG PLOG FRJQLWLYH
LPSDLUPHQW FRQYHUWHUYV 1HXURORJ\ $ a$

6SHUOLQJ 5% $LVHQ 36 %HENBWWHW DBHQQHWW '$

7RZDUZH}QL@®XH SUHFOLQLFDO VWDJHV Rl $0O]KHLPHUdV GLVHDVH
5HFRPPHQGDWLRQV IURP WKH 1DWLRQDO ,QVWLWXWH RQ $JLQJ $O]KHLPHU V
$VVRFLDWLRQ ZRUNJURXSV RQ GLDJQRVWLF JXLGHOLQHV IRU $O]KHLPHU V GLVHDVH
$O]JKHLPHUV '"HPHQW

6SHUOLQJ 5% .DUODZLVK - -RKQVRQ .$% BUHFOLQLFDO $O]KHLPHU
GLVHDVH WKH FKDOOHQJHY DKHDG 1DW 5HY 1HXURO
SBHWHUVHQ 5& 6PLWK *( :DULQJ 6& ,YQLN 5- HW DO OLOG FRIJQLWLYH

LPSDLUPHQW FOLQLFDO FKDUDFWHUL]DWLRQ DQG RXWFRPH $UFK 1HXURO

$OEHUW 06 'H.RVN\ 67 'LFNVRQ ' 'XERLV % )HOGPDQ ++ HW DO

H GLDJQRVLV RI PLOG FRIJQLWLYH LPSDLUPHQW GXH WR $O]KHLPHUdV GLVHDVH
5HFRPPHQGDWLRQV IURP WKH 1DWLRQDO ,QVWLWXWH RQ $JLQJ $O]KHLPHU V
$VVRFLDWLRQ ZRUNJURXSV RQ GLDJQRVWLF JXLGHOLQHV IRU $O]KHLPHU V GLVHDVH
$O]KHLPHUdVY DQG 'HPHQWLD a

7TDEHUW 0+ O0ODQO\ -- /LX ; 3HOWRQ *+ 5RVHQEOXP 6 HW DO
IHXURSV\FKRORJLFDO SUHGLFWLRQ RI FRQYHUVLRQ WR $O]KHLPHU GLVHDVH LQ



7DFKLEDQD + OL\DWD < 7DNHGD 0 6XJLWD 0 2NLWD 7 (YHQW

UHODWHG SRWHQWLIDIFLQYBYHBOQRROEV\GLVHDVH &RJIQLWLYH

%UDLQ 5HVHDUFK a

/JRJLH 5+ 3DUUD 0$ 'HOOD 66 JURP &RJQLWLYH 6FLHQFH WR

'"HPHQWLD $VVHVVPHQW 3ROLF\ ,QVLJKWV IURP WKH %HKDYLRUDO DQG %UDLQ

BFLHQFHV a

5HQW] '0 3DUUD 5RGULJXH] 0$ $PDULJOLR 5 6WHUQ < 6SHUOLQJ 5 HW DO
3URPLVLQJ GHYHORSPHQWYVY LQ QHXURSV\FKRORJLFDO DSSURDFKHV IRU WKH

GHWHFWLRQ RI SUHFOLQLFDO $O]KHLPHUdV GLVHDVH D VHOHFWLYH UHYLHZ

$O]KHLPHUdV HHADHBD U FK

5HQW] '0 $PDULJOLR 5( %HFNHU -$ )UH\ 0 20VRQ /( HW DO

)DFH QDPH DVVRFLDWLYH PHPRU\ SHUIRUPDQFH LV UHODWHG WR DP\ORLG EXUGHQ

LQ QRUPDO HOGHUO\ 1HXURSV\FKRORJLD

ODF.HQJLH * 'RQDOGVRQ ', ([DPLQLQJ WKH QHXUDO EDVLV RI
HSLVRGLF PHPRU\ (53 HYLGHQFHGUAKBDWHQMW®\YV DUH UHFROOHFWHG

IURP QDPHV 1HXURSV\FKRORJLD a

*XR & 9RVV -/ 3DOOHU .$ (OHFWURSK\VLRORJLFDO FRUUHODWHV RI

IRUPLQJ PHPRULHV IRU IDFHV QDPHV DQG IDFH QDPH DVVRFLDWLRQV
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