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(QHUJ\ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

QWURGXFWLRQ

7KLY WHFKQLFDO UHSRUW GHWHERIQE H® WHKUH DR\SDFHWR/ QRW WK ®
HQHUJ\ FRQVXPSWLRQ 7KH HIQH OR QUQW BU\PL & LFRGFWL. & IR 8 B PM
HQHUJ\ FRQVXPSWLRQ UHVXODW RYH URRP MFVH G WL RQF RQW K P
LQFOXGHY WKH IXHO UHTXLD¥\@RRRESDWWH @ DHQU/ Y B R GFO HIK W
WUXFNV ZLWK WKUHH RU PRUHKBI[®FW L RIQEOW B D QDM YERK N
7UDQVLW RQ WK 6WUHHW $\0MWG EQ DWKHY 21 GZHKQ F K ZHDW 6AM D W |
7UDQVLW 3URMHFW SDUWGQHUWWD @B XI)GR §WIHG VEK HWARF R O®H Q
$OWHUQDWLYH

,PSOHPHQWDWLRQ RI WKH 1R BRWUIROXOIW HY QBWHUN HZRRO B
7KH DIIHFWHG HQYLURQPHQWG HHRMLIQD X GRQIBQIMICR QUR PZ R X C
FRQGLWLRQV

BURMHFW 6WX&MH $JUHRMHFW VWXG\ DUHD H®RK® FESDWVAHHH/QD
GRZQWRZQ 2JGHQ :HEHU 6WDW H I8 GIRWVSULWDAD DKHG DFRDAH'F WA
LV ORFDWHG LQ WKH FLW\ RIDKJGHK® ISQ RMEHFW RYXQM\D BWD |
SRUWLRQ Rl GRZQWRZQ FHQWUR®@ 3DFHQLE BPQOHR DI OIKGIHS
WK 6WUHHW 6WDWH 5RXWWKH6FE @\ OLPLR W RMW QWRUHWEKD VH |
ORXQWDLQV WR WKH HDVW D@&&WHKE RXKH VR &RMVEK WWRH W® -5 D
IROORZV WKH 2JGHQ 6RXWK 2JGHQURXQLFLSDO ERXQGDU\ )

7KLY SURMHFW VWXG\ DUHD W GAHOINGIHM WKR QR WQREZ P QG HP K
GLVWULFWV WKDW FRXOG EDIWMHWYHGIRUMWKH $FWLRQ $OWHIL

X 7KH 2JGHQ ,QWHUPRGDO 7UD QN UWWHN WHUI X HRQ W 5XQ C
2JGHQ WR 3URYR DQ PLOH URXWH

X ILQGTXLVW )LHOG D PLQRU OMKDDRH ED\SHED/RQ VWD BBGE KX

Xx 7KH -XQFWLRQ D DFUH HQWWHAWD\LIDL CPI® W | | UFIV IPG HHGV
UHGHYHORSPHQW

Xx 7KH 2JGHQ GRZQWRZQ FHQWULQ FEOXVGE QW \FV VB\L VAR IXIORMW
IHGHUDO RIILFHV

X BHYHQ QHLJKERUKRRG GLVW WQWRZQ &HDWW EM @VDQHV
-HITHUVRQ 7 2 B6PLWK OW 2J®Q DQG BRXWKHDVW 2JC

X 2JGHQ +LJK 6FKRRO ZLWK DQXWQ QX DONKGBIRGWO/P HQ WURIGI

x ‘HEHU 6WDWH 8QLYHUVLW\ ZAWWDIHERQN DERPOWXOW\ DY
XS IURP LQ Rl ZKRFV DVYRIG6 R QWHDAPESH U
6HDUYV

x 7KH '"HH (YHQWV &HQWHU D HUWDHQ@RMHQIRYMYXBIQA WK
VSDFH SDUNLQJ ORW

X 7KH OF.D\ 'HH +RVSLWDO &HQWWKH DRX UW K HOPDBLDIR\WHW \K R \
LQ 8WDK
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2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

2JGHQ LV RQH Rl WKH ROGH VKD VFRP DX®EWNUHR/ LKQ \BWRWLB Qa3 '
QHLJKERUKRRGV OXFK RI FHQWU D G L2N GRI@DIOV JWH. G Y& UB-H HOW
QXPEHU RI WKH PDMRU DU W HULLIHGGV ED UMK WWWBDWDHK K $ 10 2DV B HRQ
7UDQVSRUWDWLRQ 8'27 ZKLEKK RXIKYPJGHD. RIKHY WPDMRO 1B
'DVKLQIJWRQ %RXOHYDUG 6 5 6 5 +DUULYRQ %R Y6OHMHIG 6
+DUULVRQ %RXOHYDUG LV S DSYWWRHIPWKQHG 1 DW D RRICOMOR UL Q RZJIN |
DUWHULDO WKDW VHUYHYV DUQWIDR/GLRRIQV DXQEVF W MRIQN W K U® B WK UgD)
‘DVKLQJWRQ %RXOHYDUG 6 5 LW\ :BI@EU BWKDOMHJ BI® MY HU &

8QLRQ 3DFLILF 5DLOURDG 83%6H ORRE DIDQ GUW® W LIV GHIQ W U
ZHVWHUQ HGJH Rl WKH FLWZHD QGR|QWKHUFMWWDWH LV MXVW

(QHUJ\ (YDOXDWIRIQ BQHDJ\ HYDOXDWLRQ DWHDLRY WKHD/DP
XVHG IRU WKH WUDIILF GDWFXOWQOLR\Y [RM V6 B W H BEIQGH BlQ HELLJ \
SRWHQWLDO HQHUJ\ LPSDFWWYFREGRFDO XWLOLWLHV LV DO\

SURMHFW "HVFULSWLRQ

7KH )HGHUDO 7UDQVLW $GPL Q@K WUDYMLRD $ XVEK RQIONW K87 B W
FRRSHUDWLRQ ZLWK SURMHF W BRQWQ HURH 2:I5HDW & KW VU R & B/H
&RXQFLO :)5& 8'27 :HEHU 6WDRVBI\ 8 BH Y+HRUOASLMWID O QDY H S U
DQ (QYLURQPHQWDO $VVHVVPHNRWPHRHLO VBRI L BPWSLFRD D O §Q
BWDWHYV &RGH t1 + IRU WBKQH. 2HG M QW H EH D QWL BWVHJ R M H

3URSRVHG 7UDQVLWK K BWRISKRRHG WUDQVLW PRKW ISGCRURY Wi
$OWHUQDWLYH )LIXUH 7 KBREOWH UR SIL W KHU DFROWVILRWQ %G W H U
DERXW PLOHV ORQJ B L DHHWWUHRXQQ & FAULPLLS) X Z LDWVK WK H 2
7UDQVLW &HQWHU )URP WKHGHHDWVK\H L9Q5 P LUR & W68 RZR WO G | KL
BWUHHW WR :DVKLQJWRQ % R X O4RMOWHEY DARK W/IR R QV KD &/\K UG HW/
BWUHHW WR +DUULVRQ %RXOBRXODEH YDQYG VRX\DE RQN+ DVW L6A
+DUULVRQ %RXOHYDUG WKH %RB7FHRWMHE IROQEQUU E® V LRQ G
ZRXOG FRQWLQXH RQ D GHGLFBMUHGWEXW E CB\QW K H B X I W \WHKDHP S
WUDYHO ZHVW WR OF.D\ 'HH +RM/ISQ WO YZIOHUG R MW H®R XOREZDW
%57 URXWH ZRXOG ORRS EDFN RQ WKH VDPH URXWH

6WDWLRQ /RFRWBSRQYVYRQ $OWHUQDWLYH LOWDWEGRQV EKBQG
VWDWLRQ ORFDWLRQV ZHU H G WRIWH® \G XVUH Q3 KO\ 'S U\R ME 6N
6WDWLRQ VSDFLQJ UDQJHV RIRERERXW PLCH OIS DSW UWHWH
+DUULVRQ %RXOHYDUG ZRXO G VEKHI VS W KIHQJ 0RS DRUDM E H FADEKW\M

2] WKH SURSRVHG VWDWLR®QW v WHD W LIRVQWL QD ERX GIRQ J V
WKH 2JGHQ ,QWHUPRGDO 7UDQRMS LSOV UK D /GZ RX.OG 'EIH H
SDUW Rl WKH $FWLRQ $OWHUBB® IMKD WKMHRSW B ® 6 F W \WHMPL B
FRQVWUXFWHG IRU WKH %57 VHAKYULHFH R RKHIQ L QQWEDKLR QV [
DV IXWXUH VWRS ORFDW LR QVF X & HQW\DW VIR S R XDWWH W Z FE R |
ORFDWLRQV DQG WKRVH ORGDDMLR QW Z RIXNEG EFHHG LV\W R QR Q
FRQVWUXFWHG LQ WKHLU S.GIHAH K QSWKQHGI X WOWH. EQ \G-HP RQC
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6WDWLRQ $PRRQHWEMALRQ $OWHUQDWLY HDWNRWR RER/QREBXO G |
ODQGVFDSHG SODQWHU D QIGRQWIRW DREQVR WHR QWL AR Q FKH W M
HOHYDWHG DERYH WKH VLGHRBONLBDXKE\KBERMWA BWKWZWWN Q H F
BWDWLRQV ZRXOG EH DERXWUP HHWWR ®] ZLMWK W ®® DDFIF F
WZR IRRW ORQJ %57 YHKLFOBVEHWRWLR®D ¥RROSWHVEOHR XC
H[LVWLQJ 87$% EXV SDVVHQJRXMKWRRHAKD WQORKRKHHUWHD WK

$W SUHVHQW 87%$ DQWLFLSDWH \GM\KIDI\VQ HAGK W R/ KIQB O XKGN B ROF
JODVV SDQHOV DQG VROLG VRS SR WLROHPPOUYLWXDW ZRRWYS
FDQRSLHV ZRXOG EH RSDTXHWMHD WXRIM VY XK DQYGSUBYQTH GKE

WR IHHW KLJK GHSHQGIRQJGR®GRVOKYL YR RUSRUDWHAIERX U D
ZRXOG EH GHWHUPLQHG GXULQJ ILQDO GHVLJQ

7KH SODWIRUP SURYLGHV WKH BRIMDGIR SDE & HQN B W LZFRDQ \B B
VWDWLRQ SODWIRUP ZRXOG UGBSHQGROJ RVR W KIH WW ZWGER Q
WKH QHHG IRU D SODWIRUP WRGDB AR WRRGDWUD N H\W KRIW B/R Y &
QRUWKERXQG WUDYHO 6WDWLRRHW NERWLBY PRKRIGQHYF WX
D FDQRS\ DQG ZLQG VFUHHQVZD\DUE®UE JUHFIRSWDWQARY POGS)

ORXQW 2JGHQ %XVLQHVV 8QLW %XV (pHD Q WLHRINF® OH XIFFLVOLLR\Q
ZLWK WKH $FWLRQ $OWHUQDWLYWL®T$ORRQONG 2H [SHD@® G XWKKD H
%XV ODLQWHQDQFH )DFLOLWHBRFDWEEGGHW 7KH 0RXQBWRJG |
LV FXUUHQWO\ RSHUDWLQJ DRMWP DFRFEP R HOVFH. WK Bl QOEG B @/q
%57 YHKLFOHY QHHGHG IRU VDKBIHS/FVOMR QWKHWHH[L § V'WQ ¥ H RK\D
IDFLOLW\ ZRXOG EH UHQRYDWHG DQG H[SDQGHG

2SHUDWLRQV DW WKH ORXQW XH GHRQ LIQFQ ® GW \ PZROQUGH DR QW i
LQVSHFWLRQV DQG FOHDQWQD QR UMK K HD GG VWILRQ DEX W 5@ HHH
YHKLFOHV ZRXOG EH PDLQW DW QMIGLYD QBFYWRWH & RE KRQM K i
EXLOGLQJ ZRXOG EH H[SDQGH G/ WD WHK HHHHDW WU EP DE® X Z L\
FXUUHQWO\ RZQHG E\ 87$ DQGVWH PD LSOLON LDUWKR Y B EHHHPHQ
DGGLWLRQDO ULJKW RI ZD\ ZBXORGQEHRN B GXER G GL VW HR H | X U
PDLQWHQDQFH ED\V ZKLFK DDHQERY HUKIKG @HZH Bh\G 7 RAUH IR DRQHV
EXVHV DOUHDG\ LQ WKH [0HEW WEKKHHH [¥BVQ DRI RZIRXIONG EWR F
VTXDUH IHHW WR MXVW XQGHU VTXDUH IHHW

UG BWUHHW DQG WK 6WUHHW 5RRGIZ\W, R B U RNH-FSHRUWWN W K |
$OWHUQDWLYH 2JGHQ &LW)\ ZB %06V X EHW 6B G R WKL RV HRHW
DFFRPPRGDWH WKH $FWLRQ $0 &/ HEBIQUMNELXYLFO W WAR B WAKHH B/RZA
FHUWDLQ LQVWDQFHV ZDWHVURRPLQNZHRIXOLR KB GJ I § OLDGFHED
VDQLWDU\ VHZHUV ZRXOG EH HHBBDQWHR! VWHSHEGLQL\RQ 2R KN
EH IXOO\ UHSODFHG 2JGHQ &L WRIZRZXD\GLQOWRYNSIUAVEHU W KR
UG 6WUHHW EHWZHHQ :DOO R HEWHVHEQ G/ XISFB\RHIQV $W K B XSHF W
DQG DFWLYH WUDQVSRUWDWRRQR ZHDRHNQWY 28 %O E\FPQ XA H
WUDIILF VLJQDO DW /LQFR QIQE$FMROH ODKWHW U DSBLGLIQ JD BGR DV
UHFRQVWUXFWLQJ FXUEV DQG UHFRQILJXULQJ SDUNLQJ
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SHIXODWRU\ 6HWWLQJ

1(3$ UHTXLUHV WKH FRQVLG KWPHE MWD RH | BFRAVWH/Q W RF O XHELYQLU
HITHFWV RQ SXEOLF XWLODWMMDORE BQH SR $RVW & H HHG IDOD

1(3$ DOVR REOLJDWHYV IHG H UHD©® QDY LHGRFLAHQW R & FERDLVGI X WG
LQ WKHLU SURMHFWYV DQG 3 QRISVDPNHNYV STHOM RD WK(HB S CSDa
VHW IRUWK LQ WKH &RXQFLO R X Q DMILR@PHRW D O&KREHD RW ) fi
5HIXODWLRQV

$ITHFWHG (QYLURQPHQW

7KH WUDQVSRUWDWLRQ VHRWRRII I LPDU\ XV
HQHUJ\ LQ WKH 8QLWHG 6WDMDH V " SULPDU
LQFOXGH HQHUJ\ VRXUFHV SHRAWH ( WKH SURI
7KH SURMHFW WHDP FRQGXFWHG DJVVHVVPI
WKH HQHUJ\ LPSDFWV RI WKH $FW fH

$FFRUGLQJ WR )7$ VKDULQJ ULGHI LF

WUDQVSRUWDWLRQ FDQ VD YQHH HXGH 1iDVHV Wk

FRQVWUXFWLQJ PRUH WUDQVSRUwouwinw cwivevwUXFWXUH
PDQXIDFWXULQJ QHZ YHKLFOMNODQG H[WUDFWLQJ PRUH IRV
IXHOV PHDQLQJ IXUWKHU HQIHLRQ MDY WQIDV LIPG® AWXH & RIQI \
IURP WUDQVLW DOVR VDYHV L@ HO [EHFRXN E DNHWK HFIXHD \DVQ GF
SROOXWDQW HPLVVLRQV )7$%$ D

2Q WKH :HEHU 6WDWH 8QLYHUNWWRFDPISX®VDORD® SR KDH BV
WULSV WR DQG IURP FDPSXVIRRF)UQVYLI WEDBEWHRKD UHSRURP L
‘HEHU 6WDWH 8QLYHUVLW\ DLO&SHUNQ@MULSYV REFXU LQ
DQG :)5& H[SHFWV WKLV QXPEHDQVRQIFQHMHDHMHVRI VDE R X W E
IDUVHQ %DVHG RQ DQ HIW WSRO DWRRIHR/I MKE WRR | X\
SRSXODWLRQ RYHU G D L® \| ER MVKGHL QHIE/HIJUGWHDWYAHL B Q WMHH |
DORQH E\ ,Q DGGLWLRQ UXEW WD VDD WXV DK X WUNOLIVE HW Z
(YHQWV &HQWHU SDUNLQJ ORMEDRG\ WD WDPSXY I M V6 WEIR DWW
SHU GD\ RU ULGHUV SHY XM IRN VORRKORV\WKHVH ULGHUV
ULGHUV RQ WKH $FWLRQ $OWKH G@DWYMH V UWKH W IREN MLOPQ RDLVD!
UHTXLUHG QXPEHU RI FDPSXV VKXWWOH WULSV

7KHVH FKDQJHV LQ WXUQ ZR XIOLG- OH GX OH W WH DKXIPEHG FII0Y H
SURMHFW VWXG\ DUHD ZLWK DMKBFFRPSQOW\RQ H G H B U\HDOWHIGL |
YHKLFOHV 907 DUH FDOFXO W HXD 56 U BFIDA WD QREQRIQRMY BIQ L
EDVLV )RU WKH 2JGHQ :HEHUS3GVRDMMEAVS QL)% B UMLNG ZWD QWU IV
PRGHO WR HVWLPDWH WKH 9@®7 CEV IUVH/Q GH QWD S K Y EERXIQGH
GHWHUPLQHG WKH UHGXFWLRHUQOWOYHWERXOW KHJ RFWE R (R B |
$FWLRQ $OWHUQDWLYH $FFRUIGH QHWRFWIKR QSLH 907 IHU GI
DERXW IRU WKH $FWLRQ H\DWRUMDRXIW B ZKL#FEK HTHIBXF
907 UHGXFWLRQ LV DOVR D | XQHFWQR QDRIGG HRYQH®IRBIFGHHIQNV &S B
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DQRG GHYHORSPHQW SODQV BQHLOQHDG LARBO GX B W OH W LLHYGDGF
ZLWK WKH $FWLRQ $OWHUQDWLYH

(QYLURQPHQWDO &RQVHTXHQFHYV

1R $FWLRQ $OWHUQDWLYH

'LWK WKH 1R $FWLRQ $OWHU Q@FWQ YW L M\K ID \W/SR’F D QW HRGN K IHW K
$OWHUQDWLYH ZRXOG QRW E H$ BRGINMDDXVAW H GL QFAKAHX GRY b FMKLH
WUDQVSRUWDWLRQ VI\VWHP DQG DGE JIRRMOFWA QY S RERW B W
WKDW DUH SURJUDPPHG WR EWX®PBOHWHEG LQ WHKH DURWILHR
RSHQLQJ \HDU IRU WKH $FWLRQ $OWHUQDWLYHYTV %57

7KH 1R $FWLRQ $OWHUQDWLY H LQFEXXNGHNWUNX B HHMWWEKH SIFRX
$OWHUQDWLYH WUDQVLW FRKH LRREF WV RQJI S\OMMHYUBRDWE. E M \CH
D VLIQLILFDQW QHZ WUDQVLW F®S VDG LHGKIIRYFHPG! QW H QUK
DVVRFLDWHG ZLWK %57 LQ WKH \SWR B & F8V $V BX\CH VD IRIPDOE\ F I
VHUYLQJ H[LVWLQJ EXV VWRSM W& WRHD 6§ GRWHR QY DONXE\UDWV K
FRQVWUXFWLRQ 7KH 1R $FWDRFQ $®N HXQ RWIOX HO DRX GR Q RAL
%RXOHYDUG RU WKURXJK WKHSXWEHQ B\G B WWM LKL YW KN LIVR\ $FT
$OWHUQDWLYH ZRXOG QRW L QF D ¥®H NRPHEZ V\WHWKLIRIF BPHQ
,QFUHDVHG WUDIILF DQG FR GURWMMWLFRAH B HMUXRZW/LKQ U Q UNRKHWUKH
LQFUHDVH RYHUDOO HQHUJ\ UMWXQUHPRIGLWER®SDUHG WR

$FWLRQ $OWHUQDWLYH

%\ SURYLGLQJ GHGLFDWHG Q BQKMMH URID WUDH) ZRW O® KH $ BWD
DXWRPRELOH WUDIILF WKHWHE® G PLSHURLYDL BLIOW W D QAKLHW | V B A X
VHUYLFH DQG KHQFH WUDQV LW WA A LARK QWK K GBFWHIR\DH $FORNPH
H[LVWLQJ EXV URXWH V H UNH. F HD GIGRL WH\R DR @ GO WMKUHQ IDRABLU F
SHUIRUPDQFH WKDW LV LPSURY® G [\SHHH 6 MRHG SWHRY LLESHLED E\
SURSRVHG %57 ZRXOG DWW U BIF W HM)GHW VQW R. @V R R G4%5 ¥ K/H WY
GULYHUV RI PRWRU YHKLFOHY/ WR W QXOEHW RW KKWREP REH G X
DXWRPRELOH 907

7KH $FWLRQ $OWHUQDWLYH ZFRPH®D WXBG 8 UWWH(UWWIRPP BHFI
UHVLGHQWLDO UHGHYHORS P HQWG H/QR/H WH B DHIQF R X BV JW® D WL
SUHVXPDEO\ HQFRXUDJH IHZHWRBD $QWIBGQDWRYH ERNBE S
DOWHUQDWLYH WUDQVLW P RGMUDKQNYWW RS VFRRMH FRR Z B WK HR
WKHUHE\ FRQWULEXWLQJ WRLEBE XW H B YV 1 QH: HREEHF N SR\ W
907 ZRXOG GHFUHDVH HQHUJ\ FHRIDWK P3 W LSRR DR & LVRIQX MJ B P A
FRPEXVWLRQ

2QH RI WKH SULPDU\ VWUDWBIDVHVYPYW\RVURGYX A JWURM ISQRR X &H
WUDYHO VR WKDW RSWLRQ\H RMFKOHJ WWKIDYH © LIDU D HD REEX S B Q)
$PHULFDQ 3XEOLF 7UDQVSRUWBWLRED$¥WREDQWSERQWRWQE Q
KDUPIXO FDUERQ GLR[LGH HPQWRRQ\WEQRBEROWE\ BHGXER Q.
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LQ YHKLFOH PLOHV RI WUD YWHKG SR D WL@U FPRYIH VW LRQH QW ® D
7KHVH VDYLQJV UHSUHVHQWQWSRUBMDWQRQEY B R BHEON [ED\W UR
QDWLRQDO HIIRUWY WR UH G XFQGJ S HRBRKWRKVHQHIM \HPR YV HRQ
$37%

7KH $FWLRQ $OWHUQDWLYH DV BESHEWBHERWW UHGREBDHM $IHR
ZKLFK LQ WXUQ ZRXOG UHGXHAH GLRIGWF W, 1JU HE KWK RKLIH QOR/EHF
DQG FRUUHVSRQGLQJ 907 DU R KHIUWNKH G XWFMGEREH/GR IWIKUHH QKU
HPLVVLRQV ZRXOG RFFXU 7KW BSKRIMFIFW. RVH B B VA HRIHANMAM. YUK |
FROQWULEXWH WR LPSURYHG HG@GHUUY HIX DOLMQ FR FORE® U R 6 URK
1R $FWLRQ $OWHUQDWLYH

87$ LV FRQVLGHULQJ XVLQJ DQEHRWIPQ DU DWLHREDGRN EEVHYRIF
$OWHUQDWLYH WKDW ZR X OWOE iH OIHT OV Bl IOFH FRVWU G IE H K HEQ [EX \GHL\¥
EXVHV DUH FXUUHQWO\ EHLQXWK WHKG LFQR % QWD K\ D @ IGWW KGILRHK\IH G
PRVW FRPPRQ W\SH 21 WKH QHZHWE XV H VR PHQDXWIL M XOH & K
6WDWHV DUH GLHVHO  UDEHDKQGULG BBUWHH \DHDAD HHEHHFPW U L |
$V RI WKH 8 6 (QYLURQP HQMI® LBUHRWKIFMEZRQ GUHQRO Y
XVH XOWUD ORZ VXOIXU GLKNWREO QWNF MX\ZHGRIHWK 8 VBHX U H ¥ XH.|
VLIJQLILFDQWO\ OHVV VXOIWWBQ AR[Q G H W Q GHYBIDWEF\XD\D W K L
HOHFWULF EXVHV DUH VXE DBV & RWVXWHVO R W VUG E H DO VW 1D
EXVHV EHFDXVH WKH\ RSHUDWH SDUWO\ RQ EDWWHU\ SRZHU

%HFDXVH RI WKH UHGXFHG G LH RIS & UFRQIVKE W IWRKH DDQOG0 HHXOIM
GLHVHO HOHFWULF EXVHV W KNESUW B MGLRA MOH Bl B HHF B/HUF\R \E YAF
EXVHV ZRXOG SURGXFH HYHQUWH ¥ X O/DX\D HXYUWKLIRQ LG HZ DRLGH 8 B
DV OHVV FDUERQ PRQR[LGH DMHG VRKIDGHQ HRZ HQL WURVHQ EXRH"
SROOXWDQWY WKDQ ROGHU REBH® G IS VURM HEKW HVH D)X bI\NSKHHF
GLHVHO HOHFWULF EXVHV ZFRPLOG LRHG/XEH JUWR Q K RORAS DIV |
QHZ GLHVHO EXVHV *UsWWHWRBRWUYUXKPDEXYHY DUHIVIHIDMHFW H |
HPLVVLRQV ZRXOG EH UHGXFHG HYHQ IXUWKHU

7TDEOH FRPSDUHVY WKH DQQXDOLWRV EXLNVS W HPKLYRORQVHNR D (
VXSSRUWYV WKDW K\EULG GQHVWWO LHOEXXWHM. E XXV E Y XRIW B 8 O
HPLVVLRQV

$00 HOHFWULF EXVHV UHTXWHKH LRUOHDWW HERAWTY KR UVE& B WRIILIK
WHFKQRORJ\ DQG FKDUJLQJDWPRXDQWHRL IR ZH/UWH G DD HF O QGKW
RI WKH FKDUJH &RQGXFWLY B BKDUUERQO FRKQE® K FINHLTRXQ WHE\F K
SDQWRJUDSK XVHV OHVV WKZHY DO GRYDRWWY N: RIIERLH!
ZKHUHDV LQGXFWLYH FKDUJLOQHWKIFFK X© 8V XO\H YA WHAW UWR R L
SRZHU EXW LV RQO\ WR HHUI QULRIKMAQ WK BWIRL. QG RUGNRM EDW
XS WR NLORZDWW KRXUV RSO URIGEW®R WIHW FRDHULGR DW
SRLQWV XS WR N:K RI EDWWIQU\DSR Z QW HRIP HEBV\W VWK D/ W R €
RI EDWWHU\ SRZHU 7KH DYHUDJHPHQHYRO WR @QLX\WS\WXPRICR R
HOHFWULF EXV LV N:K SHHWPQRPHWKIWV RY WNPKIN&E PRUH
HITLFLHQW WKDQ D GLHVHO EXV -RDQQHXP 5HVHDUFK
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7DEOH $QQXDO 7DLOSLSH (PLVVLRRKQIRORIDHNVRXV %XV
,Q SRXQGYV

BRXUFH 3URWHUUD QR GDWH
D 7KH DOO HOHFWULF EXV XVHGJ DR &DWWDOAV WD \8 M KAR ZORBWHRMW |QHFHVVDUL
BURWHUUD EXVHV EXW WKH SURHBBRWHHLPD EADWKEPO\W W KIDHS [WHVHQW YV D
HOHFWULF EXV
E 30 LQFOXGH®SBOWLFXODWH PDWWHU OHVW WKDDQ GSPUMUILEXVRY HG LD P H
PDWWHU OHVV WKDQ PLFURQV LQ GLDPHWHU

.l DOO HOHFWULF EXVHV DUHQW H® X BX%VEFHK DQV WPOBFGL S
%XVLQHVV 8QLW %XV 0D L QW HiQZ DH)FKID)DFFH. © LMAWM DDAQLAR @ VI FADKLH \
&HQWHU RQ WKH :HEHU 6W D WHHU8\W R YEMNL\OLGV D EDHPS KV J\, @ RLG
ZRXOG ZRUN ZLWK WKH EXV PRDXPIOFKV KO H B WWR. FLHW HHDAFALKQ B |
87$ DQG WKH EXV PDQXIDFWXURENXRRX®@ WIXHD 3ZRZHN 2N R K 5
WR VXSSRUW WKH ORDG SURIQOHL$RWSYHKLPOHHRDREYH REHG
URXWH WKH SURMHFEW W H D P OIRW\QWPHIVQWKRIZM H LIO/W D § W B X F}
VXSSRUW WKH EXV ORDG SURILOH
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SHIHUHQFHYV

>$37$@ $PHULFDQ 3XEOLF 7TUDQVSRUWDWLRQ $VVRFLDWLRQ

3XEOLF 7TUDQVSRUWDWLRQ DHGEXERQVHHWAKRRXWH HDVHYV
KWWSV ZZ7Z DSWD FRP UHVRRYFGIRFXIR S RUW VIUHHIMXERO\FHDBAE

S3HDN 'HPDQG &KDUJHV DQG (BHRWQI K IYWR ERXW BWYBVW\ &
SBURYLGH DQG (OHFWULF 6RQWWISR QZIAR) DRXL BRPY PP NXWW D
SUHYLRXV VXVWDLQDELOILWOS WBHDHINOWBWDRGQV ZIKBDVWHEQW L
DQG (OHEWULEF 7UDQVLW %XVHV<RXRUNBWILOIZWWK&RPSD
Q\ JUHG 6LOYHXIZGBGW

>)7$@ )HGHUDO 7UDQVLW $GPLQLVWUDWLRQ

D 7UDQVLWTYVY 5ROH LQ (QYLKKURWEVQWDPD WXDWULYDERGLINRY U
JXLGDQFH HOYLURQPHQWDO SDJNOWWDW QD & Vo RDAWH QWU R QLP
57 F A

e S R W JRY Q!

*UeWWHU &RQVXOWLQJ

5HDO :RUOG 3HUIRUPDQFH®RXWHAFULG DQG (OHFWULF
KWWS 77Z VORFDW QHW VSWIHVFEBREBHXIOW ILOHV UHSRUWB

-RDQQHXP 5HVHDUFK

%DWWHU\ (OHFWULF % XVWWHD/WBREA D B QRIQEH\W Q¥FKIHR,@ \(VAHH F W
3XEOLF 7TUDQVSRUW 6DQWLDKRVWEKLMHOHMDNURPRYLOLGDG R
XSORDGV %DWWHU\ (OHFWULF %XVHV 3URMHFW SGI

IDUVHQ -RQ

3HUVRQDO FRPPXQLFDWLRQ)EHWQBHHLRBQ BBRWRHQRR I+°5
BHSWHPEHU

OF1XOW\ -LP

BHUVRQDO FRPPXQLFDWLRQSES$ W RIBH-H LIGPL 0GFSIRKFROW R R+ ' 5
l1RYHPEHU

URWHUUD

1R GDWH &UHDWLQJ D &OHDQKHRLYWUW®VZLWK =HUR 7DLOSLSH
KWWSV Z7ZZ SURWHUUD FRP SHRARVPBQFRISVXOWDLQDELOLW

6HDUV &UDLJ

SHUVRQDO FRPPXQLFDWLRQ'EHV/QLCHEQDHHLEGHDAUSRRU:REHU 6!
8QLYHUVLW\ UHJDUGLQJ :HEHQG HBRMROW B SSQIFWH WBWHISMAHWPW K G H Q

>87%$@ 8WDK 7UDQVLW $XWKRULW\

$OWHUQDWLYHV $QDO\VLV SSUGOWMMHWIH 8 @ UY\H UNIIGH\Q7 LHEQ V L W
'"HFHPEHU

‘HEHU 6WDWH 8QLYHUVLW\

5SHFRPPHQGHG ODVWHU 30DQ ')&0 SURMHFW QR
KWWS GHSDUWPHOQWY ZHEHIO EHGEPDVWHURBSW\R GEIEN HG BQ
DQG DYDKWMWWESYH WZ XWDK JRY SPQ ILOHV SGI
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