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HSDUWPHQW RI 3V\FKLDWU\ DQG /HJDO OHGLFLQH 8QLYHUVLWDW $XWzQRPD G
6XPPDU\
SHFRUGV IURP FRQVHFXWLYHO\ DGPLWWHG SPBMWHR®/XQLW LPD G%HD UW
WZHHQ DQG ZHUH H[DPLQHG WR GHWHUW DY LUQVWRRHGDVY R FLG W
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.H\ :RUGIWFKDUJH DJDLQVW PHGLFDO DGYLFH $0$ GHWR[LAFDWLRQ

,QWURGXFWLRQ LQSDWLHQW GHWR[LAFDWLRQ IR
R FOXGH EHLQJ \RXQJHU > @

,QSDWLHQW GHWR[LAFDWHLRSORVYHB FR@&P RKDWIUHDW FULPL
PHQW PRGDOLW)\ IRU VXEVWEKQKFHQ@QHB OHRZHQWOHQREDYRGKG XF
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+HURLQ $GGLFWLRQ DQG 5HODWHG &OLQLFDO 3UREOHPV

OXOWLSOH ORJLVWLF UHJERWKLROQ ORIUQARY FRKRDANGU XJ XVHU)
DIJDLQVW PHGLFDO DGYLFH DQG IHPDOH SRO\GUXJ X\
&, &RPSDUHG ZLWK IH
&RPSDUHG ZLWK SDWLHQGWRO\GHIKIZKVHURNH®IR VLIQLAFDQ
FDOO\ GLVFKDUJHG SDWLHQWYHFGBHGFRBUIJHG $0&,ZHUH 7D
\RXQJHU 25 &, ZHUH
PRUH OLNHO\ WR EH WDNLQJ KHWRXYVDRG RWKHU RSL
DWHV 25 &, RU FRFDLQH
RU RWKHU SV\FKRVWLPXODQWWVKRS5FXUUHQW&YWXG\ GHWHUP
DV WKHLU PDLQ VXEDWDRFIHD VIHGEXIMWMK [BQGBFKDUJH $C
WR EH H[SHULHQFLQJ UHGXGWXR ® QRGJ DHFIRKIRXD WHR/@ [RAFDW
PHWKDGRQH PDLOQWHQDQFH B HKHAHISEQ 25 DQG
&, UDWKHU WKDQ WDNL$M DIOFR KRWKBIY WKHIGLHY Q|
PDLQ VXEVWDQFH RI DEXVHIHYBWQIEFE@JI ZD \5 UHERYMNHANLQ WKH
GLVRUGHU ZDV DOPRVW VLJQRAF DRPAD\HD 8 B R/ IHIDMWH/G WK B\ Z
EHLQJ GLVFKDUJHG $0% 25 > & @ $OPRVW D TXDUWH!
7KH ULVN RI GLVFKDUJH $0% ZDHUWL GQVARKDQWHG $0$% 7KL
O\ KLJKHU IRU PDOH SRO\GUXJ XVHUV FRPSDUHG ZLWK

7DEOH %DVHOLQH FKDUDFWHULVWLFV E\ VH[ RI SDWLHQW

OLVVLQJ
1 1 1 1 S

7TRWDO ODOHYVY )HPDOHV
1 1 1

6RFLRGHPRJUDSKLFV
$JH >PHDQ 6' @
&LYLO VWDWXV
6LQJOH
ODUULHG SDUWQHU
:LGRZHG VHSDUDWHG GLYRUFEHG
+LJKHVW HGXFDWLRQ OHYHO DWWDLQHG
B3ULPDU\ VWXGLHV RU OHVV
6HFRQGDU\ WHUWLDU\ VWXGLHV
(PSOR\PHQW VWDW XV
8QHPSOR\HG
5HFHLYLQJ SHQVLRQ EHQHAWYV
(PSOR\HG VWXG\LQJ PLOLWDU\ VHUYLFH
/JLYHV ZLWK GUXJ XVHU
6XEVWDQFH DEXVH
$JH AUVW GUXJ XVH >PHDQ 6| @
1XPEHU GUXJ RYHUGRVHV >PHDQ 6 @
BULQFLSDO GUXJ RI DEXVH
+HURLQ RWKHU RSLDWHYV
OHWKDGRQH
&RFDLQH SV\FKRVWLPXODQWYJV
$OFRKRO
6HGDWLYHV
3RO\GUXJ XVH
,QWUDYHQRXV GUXJ XVH
(YHU
&XUUHQW URXWH RI DGPLQLVWUDWLRQ




* *LOFKULVW HW DO )DFWRUV DVVRFLDWHG ZLWK GLVFKDUJH DJDLQVW PHGLFD
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7DEOH %DVHOLQH FKDUDFWHULVWLFV E\ VH[ RI SDWLHQW FQW

OLVVLQJl7RWDC) gDOHV )I;PDOHV

1 1 1 1 S

TUHDWPHQW

/HQJWK RI VWD\ LQ LQSDWLHQW
GHWR[LAFDWLRQ XQLW GD\V >PHDQ
6' @
3V\FKRORJLFDO
$Q\ SV\FKRSDWKRORJ\
'60 3HUVRQDOLW\ 'LYRUGHUV

‘60 $[LV ,9 3V\IFKRVRFLDO DQG
(QYLURQPHQWDO 3UREOHPYV

IRZ

ORGHUDWH

6HYHUH

([ WUHPH
%LRORJLFDO

+,9 VHURSRVLWLYH

+HSDWLWLV & VHURSRVLWLYH

ZKLOH VLPLODU WR WKDW LOQYGLFIDMAHWE KID® WPROROHH W WZXKGLLRHKY P L
FDUULHG RXW RQ VXEVWDQRN KVWHY $V\F KR SOWVRKRIGRW\RD W
EH FRQVLGHUDEO\ ORZHU >KDYH@URIS RIWWMB & HWK DA DS0 D Q Q H
WKDW IRXQG LQ RWKHU VWXBWHG ¥ L@V K7 &HSK HEVLY LHROCH © F @V
FRXOG EH DWWULEXWHG WR WEBXNSSRWWHQW PHYXOWY SHBP |
FHQWDJHV Rl PDOHV DQG IWRPBQWY ZIX®RGZBUHHJHWFWDUJIHG
VXEVWDQFHV RI DEXVH H J>KHURLBGRPHSDWNG ZQWKKWER&RVH Z
LQ HDFK VWXG\ :H IRXQG WBDWLVFRDUWKIE PRWOHWL RXV VW XG
DQG RI WKH IHPDOHV DG RIQME HH | RAL IGHWRQEAKNDLQ ULVN
WLRQ IRU KHURLQ DQG RSLDMIHEV ,RWHKHIUH WKIDZJ @ H WKKHG FEQH U
ZHUH GLVFKDUJHG $0$ FRP S\DKIHG PDWHKY GDWFXDUJHG $0$ Z
RI WKRVH DGPLWWHG IR U FODOOFHR\K RAX S HAMRI[M AP B W LRIO O\ G
UHVSHFWLYHO\ 7KH SURSRUWDNVRQRRV (RYVFEOBUHMHBOPHV 6X
IRU KHURLQ XVHUV ZDV VLPEBDB QLR WHO WS MUQIG RQ GRRQH. R C
VWXG\ RQ RSLDWH XVHUV > @D ¥%IRZH WHUJ R WKH B X/IW XFGLAHW L S C
RQ KHURLQ XVHUV UHSRUWHDBQ G UP RGHDION MU K\ FESR R WH. RQOWF RH
GLVFKDUJH $0$% > @R UPKHRUBEXRA 7KH SKHQRPHQR
IRU WKHVH YDULDWLRQV FRYODLBN & XHH W/IRF V& HVGHY ¥ HK ® PHR\
KDYLQJ D ODUJHU SURSRUWERQQRG [EGMHHIFWZIHEG] TB\W X0J KH/AHPAV |
LQ WKHLU VDPSOHV WR WKHSEGVNHE® B W IGHIW QLRPLR © I WLHWG WL
XWHG WR WUHDWPHQW FR P SI0HVRIVRIYY D H3A IWHRU MY W SV W/ B I 1L 11
HJ WUDQVIHU IURP WKH GMWRELARDWDRA XE&BWUMWR G KR JK
ORQJHG WUHDWPHQW VWD\I$SQ$ DFPR@LRXPRRH ZIGD\AZHUH QRW
QHJDWLYH GUXJ VFUHHQLQJZKBLGHGDOPW\VHSRDBRVEQBAYV IR
RI ZLWKGUDZDO V\PSWRPV D\QUH BWRPSQNWIRROD RZ LYK HS LV FKD |
SVIFKRWKHUDSHXWLF SURJWRLMYH ¥ X&F K RWJ DWW PGS ZRXO0 G
GLVFKDUJH > @ RU HOVH>WR@N KOHH QW HIWWL. QIOO B Q @8V K X JJ +
RI WUHDWPHQWY IRU HDFK WRISOWY HZQW KG BW Q JIHAF VWE RW D Q
UDQJLQJ IURP WKUHH > @ WRDGGPRY K H®SHQ LW KR HF XXW WK WU
UHQW VWXG\ IHPDOHV VWD\HU B URKQIGH Y H5 D\ KGIRIGI) DWHR EHQ |



+HURLQ $GGLFWLRQ DQG 5HODWHG &OLQLFDO 3UREOHPV

7DEOH %DVHOLQH FKDUDFWHULVWLFV DVVRFLDWHG ZLWK PHGLFDO G|
SDWLHQW

ODOHYV JHPDOHV
1 1
'$0$% 0 '$0% 0
1 1 1 1
1 1 S 1 1 S

BRFLRGHPRJUDSKLFV
$JH >PHDQ 6' @
&LYLO VWDWXV

6LQJOH
ODUULHG SDUWQHU
'LGRZHG VHSDUDWHG GLYRUFHG
+LJKHVW HGXFDWLRQ OHYHO DWWDLQHG
3ULPDU\ VWXGLHV RU DHVV
BHFRQGDU\ WHUWLDU\ VWXGLLHV

(PSOR\PHQW VWDWXYV
8QHPSOR\HG
5HFHLYLQJ SHQVLRQ EHQHAWYV

(PSOR\HG VWXG\LQJ PLOLWDU\
VHUYLFH

JLYHV ZLWK GUXJ XVHU
1R
<HV
6XEVWDQFH DEXVH
1gi§HU GUXJ RYHUGRVHV >PHDQ
3ULQFLSDO GUXJ RI DEXVH
+HURLQ RWKHU RSLDWHYV
OHWKDGRQH
&RFDLQH SV\FKRVWLPXODQWYV
$OFRKRO
6HGDWLYHV
3RO\GUXJ XVH
,QWUDYHQRXV GUXJ XVH
(YHU
&XUUHQW URXWH RI DGPLQLVWUDWLRQ

'$0$ 'LVFKDUJH DJDLQVW PHGLFDO DGYLFH 0' OHGLFDO GLVFKDPUJH

FRPSOHWLRQ RI WUHDWPHQWKRZQ R

JRU ERWK PDOHYV DQG IHPDO,QVPOOW.LIRDQ A FDRIWOWLF UHJU
JUHDWHU SURSRUWLRQ RI WKKRD/HIAGERS Z$H WHK GQM EKRDX)\WHWR EF
$0$ UHSRUWHG KHURLQ DV WRWWUWXWHH WSIPGI\GDXJORNHO\ W
DEXVH >ZKHUH DOFRKRO ZDMUWKS$LDWHMW BDYFWKHFHOWHIBLQFLS
Ul\@ )RU PDOHV RQO\ LQMH¥FW WXL PH GVSRONHOXIWRVKHDYH F
ZHUH DGGLWLRQDO IDFWRUW D¥ING FLOEWHNGD RDIFW KRE HAEQXIVE L VR U
FKDUJHG $0% 7KLV FRXOG BMKB FFRERQMMGR QRRIUENOLPLQD WL
WKH SURAOH RI DOFRKRO D@®E QRREBQEBM KV ISBWDLSH\QWRR DN UWMMY I
IRUPHU WHQG WR EH ROGHUFURYOQIWKKIHY B DBHW QUDYV RY¥ HRQWH
KLIJKHU OLNHOLKRRG RI D[LW|,LPEXRYELG WV \D GRDQUMDFQ RWL Q H



* *LOFKULVW HW DO )DFWRUV DVVRFLDWHG ZLWK GLVFKDUJH DJDLQVW PHGLFD
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7DEOH %DVHOLQH FKDUDFWHULVWLFV DVVRFLDWHG ZLWK PHGLFDO G|
SDWLHQW FQW

7JUHDWPHQW
/HQJWK RI VWD\ LQ LQSDWLHQW
%H%ﬁuAFDWLRQXQLW GD\V| >PHDQ
3V\FKRORJLFDO
$Q\ SV\FKRSDWKRORJ\
'60 3HUVRQDOLW\ 'LVRUGHUV

‘60 $[LV ,9 3VI\IFKRVRFLDO DQG
(QYLURQPHQWDO 3UREOHPYV

IRZ

ORGHUDWH

6HYHUH

([ WUHPH
%LRORJLFDO

+,9 VHURSRVLWLYH

+HSDWLWLY & VHURSRVLWLYH

'$0$ 'LVFKDUJH DJDLQVW PHGLFDO DGYLFH 0' OHGLFDO GLVFKDUJH

9HU\ IHZ VWXGLHV KDYH DQYBVWREDIWHICR Y D WRRXQG IRU

RI SVIFKRSDWKRORJ\ RU WKRHR XA 8 SHH WIKRIQORIZHQYSDURSR U W |
WLHQW GHWR[LAFDWLRQ W UHIFW/RHEQ SWD WQ HALVOWH LZQ. \WVKK RW/ K/R\U
> @ ZH IRXQG WKDW SHUVRQBOMWKRBGLY RAUKIHWRIIHUEDV Q
FORVHO\ DVVRFLDWHG ZLWKWXHD F X Q I lNQMA DMWRXHGQ WD$ 8 HY LR |
&RQWUDU\ WR ODUWtQHEBDQD WWHDWHG @\ DR/SHFLAF G
DVVRFLDWLRQ ZDV IRXQG E HW WHHBHK IS DEGWLWFEK\D BIHGI RS >
WLRQ DQG GLVFKDUJH $0$ | RW XY SADRZICHIBNYV V BRDWKRYB K XV

7TDEOH /IRILVWLF UHJUHVVLRQ IRU GLVFKDUJH DJDLQVW PHGLFDO D(

25 &,
$JIH 2
3ULQFLSDO GUXJ RI DEXVH UHI DOFRKRO
+HURLQ DQG RWKHU RSLDWHYV
OHWKDGRQH

&RFDLQH DQG 3V\FKRVWLPXODQWYV
6HGDWLYHV

$Q\ SHUVRQDOLW\ GLVRUGHU
ODOHV YV IHPDOHYV

NI NN NN

$PRQJ SRO\GUXJ XVHU 2
$PRQJ QRQ SRO\GUXJ XVHU 2
3RO\GUXJ XVHU

$PRQJ PDOHYV 2

$PRQJ IHPDOHV 2
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LV
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BTMHDIKE® LV
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QW
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R
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FD

GHRWR[LA

|
Y
U

6WXG\ OLPLWDWLRQV

I3¥ “00—

,PSOLFDWLRQV IRU WUHDWP
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%DUFHORQD )DEXOW\

+DQQX $OKR +HOVLQN\ )LQODRGYV 3DWULFLR /LVERQ 3RUWXJDO
1DWDOLD %DUDQRN OXUPDQVNR¥XV3GHUH] GH ORV &RERV %DUFHOR
$PLQH %HQ\DPLQD 3DULV )UD@PHVVDQGUR 3LURQD /LVERQ 3RUW
5LN %HV +LOYHUVXP 7KH IHWKE0B8B@EYGDO 2VOR 1RUZD\

'DYLG %HVW OHOERXUQH $XVWSIDUXLAV 5RQFHUR $ORQVR %DUFHOR
ODUFHO %XVWHU $PVWHUGDP T7XMFD15HRWKHU GDQEV, WD O\

'XQFDQ &DLUQV /RQGRQ 8. 1XVD 6HJUHF /MXEOMDQD 6O0RYHQLI
OLJXHO &DVDV %DUFHORQD 6SRIQFD 6HPHO 6HOE /MXEOMDQD 60
3LHWUR &DVHOOD 5RPD ,WDO\/RUHQ]R 6RPDLQL %LHOOD ,WDO\
7KRPDV &0DXVHQ 2VOR 1RUZDSLFKDUG 6R\HU /LQ] $XVWULD

-RDQ &RORP )HUUDQ %DUFHOR@BLBBDBWORYHU )UDQNIXUW *HUPDQ\
3DVFDO &RXUW\ &OHUPRQW )HBBRNQM® YFUDQFMXEOMDQD 60RYHQLD
$QQHWWH 'DOH 3HUHUD /RQGR®QWRQLR 7HUDQ 3DOHQFLD 6SDLQ
,VDEHOOH 'HPDUHW /LHJH %HORWYPTLUDGR %DUFHORQD 6SDLQ
&KLQ (DS 3ULOO\ /DXVDQQH 62DDNVWDORQEHQV %DUFHORQD 6SDLC
/LQH (LNHQHV 2VOR 1RUZD\ 'LGLHU 7RX]HDX %DJQHX[ JUDQFH
JRUHWWD )LQQHJDQ $YDORQ 88BEURV 8FKWHQKDJHQ =XULFK 6ZLW
*DEULHOH )LVFKHU :LHQ $XVWBQBUHFK 80PHU 6WXWWJDUW *HUPL
JUDQFLQD )RQVHFD %DUFHORQ®OBSDRQU 9GRYLFKHQNR *URGQR %
*LHGRQL )XVWH %DUFHORQD 66HQOH :DDO 2VOR 1RUZD\

/LQQ *MHUVLQJ 2VOR 1RUZD\

/LOMDQD ,JQMDWRYD 6NRSMH ODFHGRQLD

$QWH ,YDQFLF 3RUHF &URDWLD

+HQGUHH -RQHV 5HVHDUFK 7ULDQJOH 3DUN 86$

.DURO .DOWHQEDFK 3KLODGHOSKLD 86%

$OH[DQGHU .DQWFKHORY 6RAD %XOJDULD (8

$QGUHM .DVWHOLF /MXEOMDQD 6ORYHQLD (8

,UPD .LUWDG]H 7ELOLVL *HRUJLD

5DJQKLOG .MRVQHV 2VOR 1RUZD\

-HOHQD .ROHVQLNRYD 5LJD /DWYLD

(YJHQ\ .UXSLWVN\ 6W 3HWHUVEXUJ 5XVVLD

%DUEDUD /RYUHFLF /MXEOMDQD 60RYHQLD (8

OHUFHGHV /RYUHFLF /MXEMDQD 6ORYHQLD (8

S5REHUW /XEUDQ 5RFNYLOOH 86$%

,QJXQQ 20HD /XQG 2VOR 1RUZD\

1HLO ODF.HJDQH\ *ODVJRZ 8.

$QJHOR *LRYDQQL ,FUR ODUHPPDQL 3LVD ,WDO\

,FUR ODUHPPDQL 3LVD ,WDO\

3LHUJLRYDQQL 0D]]ROL )DQR ,WDO\

+DLP OHOO -HUXVDOHP ,VUDHO

ODUMRULH OH\HU %XUOLQJWRQ 9HUPRQW 86$

S5REHUW * 1HZPDQ 1HZ <RUN 86%

ODWWHR 3DFLQL 3LVD ,WDO\

3LHU 3DROR 3DQL &DJOLDUL ,WDO\

ODUN 3DUULQR 1HZ <RUN 86%



