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3XEOLF 6HUYLFH ,QQRYDWLRQ DW 37 3/1 3}
&XVWRPHU 6HUYLFH 8QLW

OHUMLIND(YL QDVHQXHOMZRLQWDQDD BHWKW XQJ
J)DFXOW\ RI 6RFLDO 6FLHQFH ODQDGR 6WDWH 8QLYHUVLW\

$EVWUDKUW VWXG\ PHDQV WR GHSLFW WKH 3XEOLF +HOS $GYDQFHPHQW L
&OLHQW FDUH 8QLW 7KLV VWXG\ XWLOL]HV DQ LOOXVWUDWLYH VXEMHFW
HLJKW LQGLYLGXDOV ZLWK LQIRUPDWLRQ DVVRUWPHQW SURFHGXUHV
GRFXPHQWDWLRQ ZLWK LQIRUPDWLRQ H[DPLQDWLRQ VWUDWHJILHV WKUR:
PDNLQJ GHWHUPLQDWLRQV 7KH RXWFRPHV VKRZHG WKDW 3XEOLF +HOS $
.DZDQJNRDQ RYHUDOO KDV QRW EHHQ JRLQJ JUHDW VLQFH LW ZDV IRXQG \
WKH ORFDO DUHD ZDV QRW FRPSOHWHO\ PLQGIXO RI WKH KHOS DGYDQFF
3RUWDEOH DSSOLFDWLRQ KRZ WR JHW WR DQG RYHUDOO WKLV DSSOLFDW
FHOO SKRQHV 7KH HOHFWURQLF KDUGZDUH DV ZHOO DV WKH FRQWUDGL
ZLWK WKH UHDOLWLHV WKDW KDSSHQ LQ WKH ILHOG WKH SUHVHQFH RI \
YHUVDWLOH DSSOLFDWLRQ VKRXOG KDYH D GHFHQW RUJDQL]DWLRQ DQ¢
DVVLVWDQFH QDWXUH RI 37 3/1 3HUVHUR .DZDQJNRDQ &OLHQW DVVLVWE

.H\ZRUGWQRYDWLRQ 3XEOLF 6HUYLFH 37 3/1 3HUVHUR

' QWURGXFWLRQ FLUFXPVWDQFHV RI WKH VSHFLDC
$GPLQLVWUDWLRQ IRU HOHFWULFLW\
(OHFWULFLW\ KDV EHFRPH DQ LPSRURFDOW QHBIG O R U KXPEWQY DUH UHTXF
ZKLFK LV XVHG WR KHOS KXPDQ GDHNO\ ORAIOLF4XDRUWWRDIQGLHY WKURX.
TXDQWLW\ DUH RQH RI WKH IXQGDPH\DPD WURBYHRFKH GOMKWULFLW\ G
GLVWULEXWLRQ RI HOHFWULF SRZHURPH W LPHEIS IIRUADHIB/RY RWRHU WKH
GLVFORVXUH IURP WKH HOHFWULFLWE PIGPIL\QUVWDRQRQDAVHQRHB HX VW
'"HYHORSPHQW DFFRUGLQJ WR (YHWKWW FOF DER QHHG WL VRO HOHFWULF SR:
WKRXJKW WKRXJKW LWHP DQG SUPRWEHRBHWKDPWHGH SHOQBH/ORQDDUG LQ )
LV UHFRJQL]JHG DV VRPHWKLQJ FRASOHMHWREQWHAVERHFLDOO\ WKRVH UH
SDUWLFXODU SHUVRQ RU JURXS WRDEH DRSPKHE WR WIBNHIQQI @KH UHJLR
3XEOLF DXWKRULW\ DV D VXSSODWYRFLE®HRY WRIFWWUWRVRBEHDO H[SH
ORFDO DUHD 7KH H[LVWHQFH Rl 6WRVSH RY QGG TORMHWS\UDLVWRFLDWLRQV
(OHPHQWV HVSHFLDOO\ %801 %XVLQBX\WX®EHWWD QFKHV <HD U H[SODL
6WDWH 2ZQHG (QWHUSULVHV LQ WHKHI YUFFHO/HBH QWIWDRWLRLW\ RU VHUL
SXEOLF DGPLQLVWUDWLRQ LQ WKHVNQFXEG RRJRXR/ZHIWUX QGHN XWKBJ ODZV I
VXSSRUW RI D VWDWH RZQHG RUJDRRAEPWQRW\ BYSHBHYQGHQAWY IRU JRR
3/1 3HUVHUR LV WKH PDLQ RUJDQLPmW LR QVVQU,MVERQH WLHDUW KIPMW SURYLC
FRQWUROV SURYLGHV DQG VHUYHSUROHEWUUFL\® QHHGV IRU WKH
ORFDO DUHD 37 3/1 LV REOLJDWHG VKR/\VFDIUBDWXRQD IRDUWKH LPSOHP
SRZHU DGPLQLVWUDWLRQ IRU WRKHWHUQRHERQWRZDWKY D YHU\ LPSRL
VWUDLJKWIRUZDUGQHVYV UHVSRQVDhEWXRWYL W DIQ\G DIQRS WR¥VHWH E\ FRQV
VNLOOV LQ FRPSOHWLQJ DLG WUDQWSRAKW IHT MKWV LWKDWR REM D/INQ OBRFABO D
FRPSOLDQFH DQG IXUWKHU GHYHORBSOWHWYLREAPDOSWHDVDQW UHVSRQ
3XEOLF VHUYLFH LV VRPHWKL QD MKIRE OHVG FHHOMU RO DOSURSULDWH
EHFRPHV D PDMRU FRQFHUQ LQ WKHHIQMBDBH® HRQW® WLRIQU RRGELQJ OHJILV
E\ RSHQ DVVRFLDWLRQV WKDW PXVWXDXODWOH WRYHUWPEQW K DRRGVWDQ
UHODWLRQV ZLWK WKH UHJLRQV PR (\ARLHU VAU MW HI RAYOHH@MQ W DV \
*RRG SUDFWLFH RI RSHQ DGPLQLVWKBNWHRQWHOFHRR VWK WREXODWLRQ

&RUUHVSRQGRRU DXWHKWKUDQWXQJ#XQLPD DF LG
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7KH DSSOLFDWLRQ RI QHZ LQYH QW.ICR) VR RSX\E OE B VMW FIMYG FHUWD L
IRU HYHU\ RUJDQL]DWLRQ DW WKLV RVLS¥E DK EFBVIWL L Y DA\KRHH GL @ W D O
HUD KDV FRQVHTXHQFHV LQ HYHU\ VHUYVAHNSURYRLGHIGN WD GYDQWDJH
FLWL]HQV VR WKDW WKH FRQVHTXH GHINH BDRSG PHKQ WHN W \D\QX HY F LDHDG/ HF R P P X
LQ JRRG VHUYLFH 2QH Rl WKH HUWBRWYHWRLORURMBURPHQQYRYDWLRQ Q
VHUYLFHV QDPHO\ WKH 6WDWH (OFHFWVYLFHLMWRWRP DR\ I BUWKHU LPSURY
ZKLFK LV LQ FKDUJH Rl SURYLGLQJ FERFWQLFRWLRE WLIWK\FXWRVRRHUV ;1
FRPPXQLW\ ,Q WKH LPSOHPHQWDWDSSCRIFIDELRXQPEHNW LV HDVLHU IRU FX
WKH <HDU DUWLFOH SDUDJUDSEKXVVORIRHWNUWR $YHWKHQHDOUPDWLRQ D
RI GLVFRYHU\ RU LQQRYDWLRQ RIL¥BXIGHL QUH WHFHHWLQW E®DFNRXW L
GHWHUPLQHG WR EH DQ HIIRUWLQVRURBRY\RQRQ@KMKHDWXUHYV WKDW F
LPSOHPHQWDWLRQ RI GLUHFWHG P® O5HSW K& DN FROQWVQXERXWRNHQ KL
SROLFLHV LQ FUHDWLQJ SXEOLF VIRUYDFHZ LQY RDIWDRMRQ7KKDQJIH RI
DSSOLFDWLRQ RI QHZ LQYHQWLRQVWMWSXERI FF RASOMLIEGW VI G UHTXH
HYHU\ RUJDQL]DWLRQ DW WKLV WL PHOZFAK LIFL WQ XWHH K5 UTLWHD\O H U D
KDV FRQVHTXHQFHV LQ HYHU\ VHUYLFB7SURYLG3G WRIRLW.DJHIQXINRDQ 6|
VR WKH FRQVHTXHQFHV FDQ VXJJHOURFDWH® RQHBNEGIDXD IRRG 9LOODJIH
VHUYLFH 2QH RI WKH HUURUV LV DQQDRYDHWDQPHHIMY PXH URUMKV6XODZHVL
QDPHO\ WKH 6WDWH (OHFWULFLW)\ &RIPSHHM QG HAK WFKHL VDIZO QJNRDQ &XV
FKDUJH RI SURYLGLQJ HOHFWULFRLRWDWH G YLLF HIWY HWRX EWGKW WU LFWV QI
FRPPXQLW\ ,Q WKH LPSOHPHQWDWWK® BHPERNNBEHNE XQLW WKH 7DUHU
WKH <HDU DUWLFOH SDUDJUDSKXE ®EIMWHLUQB WK M KHOUHRYWD Q VXE XQ
RI GLVFRYHU\ RU LQQRYDWLRQ RIPOXHEMHTGHVFWUYEEMNY VHWYL¥H FXVWRP|
GHWHUPLQHG WR EH DQ HIIRUWDGWDQWBIN RROVKMKEGYDQWDJHV DQ
LPSOHPHQWDWLRQ RI GLUHFWHG BQLGHREWRHDDSS 6 ROMNIQRKGROWQ\ZKHUH |
SROLFLHV LQ FUHDWLQJ SXEOLF VHPRUFRHHIQGRMDWLR@WbEP@& FRVW DQG

7KH EHQHILWYV RI HOHFWULFLW\ WRRLQQLWRPO3/RENEGYDWLRQV PDGH
WKHQ JLYHQ WR WKH JHQHUDO SXE GIRFP PX @ LR VMBS WICHDOMUSUARSDRLIGHD R
HOHFWULFLW\ DGPLQLVWUDWLRQ 8/8UDZDQVUKRDQ LWPKHWESHDQWM VWLOO P
FRQYH\LQJ WKH DGPLQLVWUDWLRQQRW 3VQ R3Z 1D ERKWW MKR! SUHVHQFH RI V
RIWHQ KDV SUREOHPV ZLWK HDFHK Q\RYMWLREOWKWMUIGRL\GRW HYHQ XQ
DVVLVWDQFH ERWK SRVWSDLG DQG33UBBBELGHHDSEWULAIFWWR QD GR KQIRW N C
SUREOHPV LQ FRPSOHWLQJ HOHFWUX/ELORBUOOH RIS O KFE IV VWLLRAQX DRWLHR@® W K F
WKHUH LV D GLVWXUEDQFH RU SRZHY RWWD JW RL @ SHYU-DUN HH QHKFHW3JLFORE L O
SRZHU RUJDQL]DWLRQ WKHUH ZLOWREH RO WHABHBWO LY WKIRRUH HIIHF
GHJUHH Rl GHSHQGHQFH ,Q IDYRU RIROWRBIORD\LHBIV\WRK D)W FIHILM FWG LUHF W
WKH SHUVLVWHQFH RI WKH HOHFWORQUM /K QWVRIWP DIKLR XV XD O
FRPSODLQW WKDW RIWHQ RFFXUV LV %X\DMG WRIQHWEK®IDH NR/XWL ) IWDNRE O H P
WXUQV IRU D ORQJ SHULRG ZKLOH WKHNIMNHUDRQ SREORK IGRHWIKQHRWXDO L'
UHFHLYH GDWD IURP 3/1 UHJDUGLQBFELOORERXKN D RIUOWKBIWHIRIDF WXVW EH \
RI RUJDQL]DWLRQDO XQUHVW GXH B/R GHDAMNHRU V. DZQ® JINFRDIQY KW Y MAR P H
WKDW GLVWXUE WKH UHJLRQ VR WHKHSHRYHQRHWIYUBOM ZIDXWD@LOI\ WRFAPSUR
3/1 $V ZHOO DV SRZHU VHSDUDWLURQ'LHYSHERROOWLRQ DW 37 3/1
SRVWSDLG SRZHU XWLOL]DWLRQ .DZDQJNRDQ

,Q IXUWKHU GHYHORSLQJ WKH PHQWRULQJ F\FOH RI

FXUURQWO\ L0 DG DGYDOFHG SHULREH Y Y%*@W%&YMW lﬁw

VHUYHG E\ XWLOL]LQJ QHZ JRRGV

GDWD IUDPH LV XVHG WR FKDQJH Rbf ft'H ¥x DWLYH UHV;.l
WR D PHFKDQLFDO RU GLJLWDO IUD L K D VXI
RI WKH GLJLWL]DWLRQ IUDPHZRUN OH DSS
FOLHQWY FDQ YLHZ PRGLI\ DQG HQ UHVHD L
GDWD IUDPH WKDW OHYHUDJHV D ﬁgv ﬁ, % vg l\J/VXLV\,DEL
YHU\ XVHIXO LQ PDQDJLQJ IUHTX '?fq (DVH RI RE\

DQQR\DQFHV

2Q0H RWKHU zZzD\ WKDW FDQ EH Y Q GSEC(VT_%?/VVLLQQ\iVK
SUREOHPV DW KDQG LV WR WDN DQJIJNRDQ
VRSKLVWLFDWLRQ RI WRGD\ V GHY ﬁ R HVF
° ?a
@M\

WKLV LW FDQ KHOS IDFLOLWDWH WK
7KH vx

%ﬁ? &b%b(" L\RQR

\1YL VLH_Q?i HH WK

WKH FRPPXQLW\ DFFRUGLQJ WR WK
DGGLWLRQ LW FDQ FRQYH\ DFFXUD
HUURUV LQ RIITHULQJ VXSSRUW WR
VSHFLDOLVW RUJDQL]DWLRQV DQG
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QRW H[DPLQDWLRQV ZKHUH VSHALO® UWWY JDWHHD WWIKG XNHQJ WKH DVVL
LQVWUXPHQW WKH LQIRUPDWLRQ VHRODBFW KRQU FBILRFHBX DHIRRG WKLQ.
FRPSOHWHG E\ WULDQJXODWLRQ WKIRQWRCH GCWLERVW WDKH. RQ LV JLYF
LQYHVWLIJDWLRQ RI LQIRUPDWLRQ LD/QIGQBXWWW M HQ D QG MKHHI RIBIV X DWRI U H \
RI VXEMHFWLYH H[SORUDWLRQ X@®HUYWYHYWKH P HRQUNQRQ WKH TXD
FRQWUDU\ WR VSHFXODWLRQ ,WDGWTSDP\QRIHEBKHMEB®LWHKN Rl SXEOLF
LQIRUPDWLRQ RU LVVXHV REWDLQMWCURXJIK IRFXNEBSPRQW IUDPHZRUL
EURDGO\ WRS GRZQ RUGHUO\ DG@®RDVHWY FOG EZHVPORBXWWKDW FDQ UF
REVWDFOHV IURP VFLHQWLVWYV WR IVGRLQHDW U\D WH. WY WV K\DLW HD UE XYW LR \DKQ-
ILHOG > @ RIIHU TXDOLW\ VXSSRUW IRU FXVWRPF
3ULPDU\ GDWD LV GDWD REWDLQHG E\ UHVHDUFKHUV GLUHFWO\

IURP ILUVW KDQG ZKLOH VHFRQGDU\ G EWDLQHG
E\ UHVHDUFKHUV IURP H[LVWLQJ VRXU%%%\QQ\(\} 'o(%w\E\NLQJ GDWD
XVLQJ WKH PHWKRG PHWKRG RI RBYRBYRWLRRH vIXOMHI BEAENH vwxG\ L
DQG GRFXPHQWDWLRQ 'DWD DQD@W@MP%@W%WLR" IRQDGPLQLVWUDWL

FRPSRQHQWYV IURP OLOHV DQG +XERHYEELQFDPDUAR KH HHGV EHEFI
5HGXFWLRQ 'DWD 3UHVHQWDWLRQ OQ@W@gQ)QFSQQQHiLR@d@M@ QHHGV Rl
> DGPLQLVWUDWL QG WKH SURJUF
SHVHDUFK LQIRUPDQWYV XVH WK HSV\)(PQ@LRW'—Y7F|’<|—V%S§OG|@|§LOH $SSOLFD
PHWKRG LQ GHFLGLQJ TXHVWLRQM HRBRXW | WL W3 WUDWLRQ S U
3XUSRVLYH 6DPSOLQJ WHVWLQJ LV W@#LQMVWDBW IRORDFG 80 LW
QRW EDVHG RQ VWUDWD SRVLWLR Qg dXPHY R ggqgwug)ﬁ\@,g %F
RQ WKH SUHVHQFH RI FHUWDLQ JRFQ‘QQV\/P@QJW\H 8 WF Wk'?in\bLVVJ*EQEPWv RI
UHPDLQ UHODWHG DSSURSULDWH DOWKRXJK WKHUH DUI

DUH QRW IDPLOLDU ZLWK WKH 3/1 SR

SHVXOW DOG 'LVEXVVLR WKH\ FDQQRW IROORZ WKH DGPLQLYV
Q Q DSSOLFDWLRQ %HFDXVH PD\EH WKHL

IURP 3/1 RU LQIRUPDWLRQ DERXW GL

5SHODWLYH $GYDQWDJH IURP FOLHQWY WKDW DUH VWLOO ODF

$ FRUGLOJ_WR S5RIJHUV 6LPLODULYV
JURP WKH UHVXOWV RI WKH VWXG

DGYDQWDJHV RI DGPLQLVWUDWLYHE HYI?\B\)\}%%'/\IFQ QQJWWEW%'_WH\MW(E;VXI{/VH
H

SRUWDEOH 3/1 DSSOLFDWLRQ SUR LDWLR LV D

LPSURYHPHQWYV IRU 3/1 HVSHFLDO 9 o QUHDW

HOHFWULFLW\ FOLHQWYV ZKR XWLOL 8_ L%é) LOG

PRUH DWWUDFWLYH DQG SURGXFW QV VRPH
Ry \X/

JHQHUDO FDQ DVN TXHVWLRQV R LV DVVRELL
HOHFWULFLW\ LQVWDOPHQWYV C§/ |E‘ L{/' DQ EH VDLC
DVVRFLDWLRQ 1HZ HOHFWULF SRZ W{'FL)JFIAFQQ(QEL]HG ZKHW
DOQ\ZKHUH WKURXJK WKH 3/1 3RUWIB% H R DWERSQ | of Ky ZLWK H
H[SHUW DOVR FRQVLGHUHG WKDW %W—H(IEHEE W RZ |\ L\J,H é
3/1 DSSOLFDWLRQ ZRXOG KDYH DGGH# 3([54 S DYRVIH) & W/ BV LGHDV L
YHU\ XVHIXO IRU DGPLQLVWUDWLYH Vo

H 7
v
Y'—@v |_GVE|%R3§HG WKDW \

3/1 3HUVHUR 8/3 .DZDQJNRDQ DQGﬁfy\){ z D D\ EXW WXU
DUHD DV D FOLHQW ZLWK WKH FRQ EF/L % v B R ORS P H
DVVLVWDQFH KLJKOLJKWYV WKH YH Lg) Y lu%g LROV D
VDYLQJ WLPH DQG FRVWV +RZHYHU{ WK %s w V\W
EH VXSSRUWHG E\ PRGHUQ HOHFWD ¥ \

|
RUJDQL]DWLRQ DQG ZHE VWDQGDUGY iy R%EH OHG ZLWKK\TVIEI-ITQT\;(VE/)L(J)i
$Q DGYDQFH PXVW KDYH PRUH Yg_g?w_, QG gEH VINRDQ 7KH GH
FRPSDUHG WR WKH H[LVWLQJ H[SUK \{J\};HE%LHngi-i qu%g AV xDUDQWH
$V VWDWHG E\ (YHUHWW 0 5RJHUYV éLg,FE URW BWY W oE HR Y % WHUPLWWH
IURP WKH H[WHQW WR ZKLFK WKH GHYHDR SR HQW W HEHH W 37 3/1
EHWWHU WKDQ WKH SUHYLRXV VLW>bDZv[s5b RSE’Q BIERVY WOOXR RHY WK H
EHQHILW LQ SURJUHVV LQGLFDWHV Mk R Q ,1WBVZI§H 6556HQ|V&6HFW

GHYHORSPHQW LV VHHQ DV EHWWR QDIQUWI!§ GHIRUY MrRE W
SURJUHVYV 7KLV YHUVDWLOH SURJ d—g/ 3 WUDWLRQ WR K|

<¥
GHYHORSPHQW RI1 37 3/1 3HUVHUR VY_-{ P HOHF\
RQOLQH HOHFWULFLW\ DGPLQLVWU Léﬂ @)&
IDFLOLWDWH DUHDV WKDW UHTXLU%( | W }_?DG L

7KLV YHUVDWLOH 3/1 ZDV FUHDWHG I§\IR SHHG )IZ DVVLVWDQFH

IRU HOHFWULFLW\ QHHGV 7KH EHQHILWY RU EHQHILWV RI
GHYHORSPHQW FDQ FDXVH LQGLYLGXDOV WR EH PRUH IXOILOOHG
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&RPSOH[LW\ PRELOH DSSOLFDWLRQ KDYH WULH(
RPSHWHQFH DQG HYH WKH VHUYLF

F
JURP WKH UHVXOWV RI WKH UHYLH%yv\WKeH R DIXAVIDMALRILHG ZLWK WK
XWLOL]LQJ 3/1 V YHUVDWLOH DSSOLFDWLRQ LV VHHQ IURP WKH

VIVWHP DQG VWUDWHJI\ WKH OHYHO RI FRPSOH[LW\ LV RQO\ RQ
QHWZRUN SUREOHPV DQG VHUYHU EJORWIERUREYKINUMOWBRQHRU 2ZEVHUYD

QRWLILFDWLRQV IURP WKH 3/1 SRU S Q W
UHDOLW\ :KDW KDSSHQV RQ WKH IL QggiﬁB%Hahﬁ H yégz;fgf
ZLOO JHQHUDOO\ EH FRQVLGHUHG K gﬁﬁ % &b LRo R s
FRPSDUHG WR SDVW DGYDQFHV %8 s R VERQRL S
FRPSOH[LW\ LV KRZ PXFK SURJUHYV g ﬁ fEe b W

GLIILFXOW WR XQGHUVWDQG DQG X\H W \@%B&ED
IHOW KRZ ELJ WKH REVWDFOH LV J Iry ! M0
SURJUHVV DOVR KDV SUREOHPV V ?9\/)/ \L/@%" M é’g \g\% o0 oot
QHWZRUN SUREOHPV DQG SUREOHPY 2wk vﬂg%ﬁ % of- PR e L

DSSOLFDWLRQ LWVHOI > @

7KH %DUULHU (OHPHQWVY DFFR %l)(:;(g L\gRD HLL
0X0JDQ $OEXU\ WKHUH DUH HLJ/ §_§
GHYHORSPHQW LQ WKH SXEOLF DUH 3 g%v H
FORVH ERPEHG SURJUDPYV ([FHV
,QQRYDWLRQ LV DFFHVVLEOH EXW ZIFb ﬁ
DVVRFLDWLRQ 7TKHUH LV QR U Y
LPSURYH 7U\ QRW WR WU\ WR_I K% héH

©
g WR

byt S, P

OLHQW
’ ng BN BT en

H WEbw wHvwWLC

OO0 3/1 ZRUNHL
R WHVW ZKHW

,PPHGLDWH VSHQGLQJ SODQV DQG,

UGLQJ WR 3/1 V S
Y ORZDQFH
0DQDJHULDO WHQVLRQV DQG EDUU &
RUJDQLIDWLRQ SURJUHVV > @ FRY éﬁf%#%% VRFELDOL

$QDO\WWYVY DUJXH WKDW LQ Fl)lJ< l%;ﬁ._‘éH UH Qg B/Ji v Y:g(\)/aszK(
DGPLQLVWUDWLRQ WKURXJK WKH 3 L g) 5'/ UDWLY
WKH OHYHO RI FRPSOH[LW\ LV OLN Iy g)é | LRQ VR
YA \5L %‘
¥

H

RUJDQL]DWLRQ LV ODUJH DQG WK %@ WKLY DSSOI

HUURUYV WKH RSHUDWLRQ RI W D%:E R[? W KU I
£& EVHUYI

P
DSSOLFDWLRQ LV DOVR VPRRWK Q d > DY
LOQRYDWLRQ VR GR QRW KDYH DQ I'8 LY,
WR ZKLFK WKH VLGH HIIHFWV RI DQ D
DQG YLVLEOH WR RWKHUV 'HYHORSP

ZRUNYV
3RVVLELOLW\ RI WULDO RU 7ULDEIHHQ)VKRZ LW IXQFWLRQV DQG FDQ FU
$ SURJUHVV WKDW LV RW GLIILFXOW
JURP WKH UHVXOWV RI SUHOLPLQIPI%\/U_HﬁgHHﬁy\d—L QGL@Q KHDWHG DP
SURJUHVV Rl HOHFWULFLW\ DGPLQ®RYMWJPW LRLH YK EBYEIKE WKDFOHY WR
PXOWLSXUSRVH DSSOLFDWLRQ RI Hip Woly RRXYH E{ES XWKHwWKLY Dssol
SUHOLPLQDU\ ILUVW DQG KDYH FRPSRHWHGSWK HS\/UFﬁD@(yV?R?QVFﬁOO LQGL
FRQQHFWLQJ ZLWK WKH SRUWDEOH PSYL-FRWLBRERDH3 éKRQHV EHVIL
$FFRUGLQJ WR WKH SHUFHSWLRQ WKD¥ {_]]D@/Z_lﬂ JNRD@GOKR¥HG WR DEF
OHG WKH ILUVW UHSRUW LQ WKH F%—%\%Wﬂ-@/ AN U?gl/il')ﬁld/\“:ﬁcpw
ORQ3 WLPH WKH FOLHQW 2LOO 110G LI ERY W W BUAF Kb vk vAl!E DRI o
LW LV IHDVLEOH ZLWK WKH IUDPHZHVMQWWR ¥ PewQLR3\R b DERWKY 3/1 8/:
$QGURLG DQG L26 $00 3/1 HPSORyRHMHDH THWAND' VRPH DUHDV WKD
EHFRPLQJ WKH ILUVW WR WHVW ZKKWkH®R LN YK PYRILWD-EQHK W XYl RE
3/1 OXOWLSXUSRVH DQG ZH DUH FX ngV\é@.ﬂ RWROXKBWHWVRS LIILEXOW
WKH JHQHUDO SXEOLF RU 3/1 FOLHQWM_ YRRWRYHIR! PXxowWLS
WKH SRUWDEOH 3/1 DSSOLFDWLRQ VR7W ml@ O ILWKHY WKDV
FRQYHQLHQFH RI WKH DVVLVWDQFHpldMhR ¥ G 3 QVXUH WKDW
6FLHQWLVWY DUJXH WKDW WHVV\{:LFQQJYR W) VWKHLDOO\ W
EHQFKPDUNV $FFRUGLQJ WR 3/1 VWEHPW LWK YDULR X\
FRPSOHWHG WKH ODVW DOORZDQFW P& hR\QD*‘L/QJ WLF
FRUUHFW WR XVH +RZHYHU VRFLD@®kHPW WORHEID X VH WK
LPSURYHG UHJDUGLQJ 3/1 V YHUVDVZkQHG@S§ MH v YHUVE
WKHUH DUH VWLOO PDQ\ SHRSOH WwKRNKR RQ RU G
XQGHUVWDQGLQJ RI DGPLQLVWUDWhH®KE BHED R
WKH SRUWDEOH 3/1 DSSOLFDWLRQ NMRoWIKPMY \B\H
DFFHVV DQG RSHUDWH WKLV DSSPEWRWLR® G
DSSUHFLDWH DGPLQLVWUDWLRQ WLWQKPH W
YHUVDWLOH 3/1 DSSOLFDWLRQ 3/1 VHUYLF L
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LQWHUQHW EDVHG DGPLQLVWUDWLRQ HPMDAE®\ WKDW EDQDESHUMKYPGHYNWRR C

FRPSRQHQW LQGLYLGXDOV ZKR GR QRW UHDOO\
3DXO *LOVWHU FRLQHG WKH WHUP Yw}ﬂ)%s%{&lﬂ}ﬁlltma FbQG WKHUH

ZLWKRXW SUHFHGHQW IRU KLV ERRN

H[SODLQV WKDW DGYDQFHG VNLOOV %g%ﬁg qﬁ; E/RQYHQL"

LOQRYDWLRQ DQG GDWD VXFFHVVIX0d ) WoR

YDULHW\ RI OLIH VHWWLQJV *LOVRvHBWH §|iz|BcE\MHH|YLﬂ_«hWKL VLPSOLF'—‘

HQKDQFHG E\ WKH FRPSXWHUL]DWLRORRQ &ZKORWP RIS BIQAVIHUVDWLOH DS

ZKLFK FRQVLVWV Rl YDULRXV VWUXF\WRUGIKRFDWOXFK SO LWRXWE WDNH DGY

LPDJH DQG FRPSRVLWLRQ > @ 7KXV P OMREWLAMBWERDRIFHOO SKRC

WKH YHUVDWLOH 3/1 PRELOH DSSOLFDWLRQ PXVW DOVR EH

LPSURYHG VR WKDW WKH JHQHUDO SXEOLF DV FOLHQWY FDQ IHHO

WKH HDVH RI XVLQJ WKH SRUWDEOHBNQRBEOHGIM RQ WWG FDQ

IXUWKHU LQIOXHQFH WKH GHYHORSPHQW RI HOHFWULFLW\

DGPLQLVWUDWLRQ DW 37 3/1 3HWMHURIFKpZBQGNRBIFPEHUVKLS DWW

&XVWRPHU 6HUYLFH 8QLW &RQIHUHQFH Q 6RFLDO 6FLHQFH ,&¢

KHOG ZLWK ILQDQFLDO DVVLVWDQFH I

6FLHQFH 8QLYHUVLWDV 1HJHUL ODQD
&RQFOXVLRQ

'LVFXVVLQJ WKH FRQVHTXHQFHV RIFHIHRUHDQWERY LQ WKH ILHOG
RI 6HUYLFHVY WR WKH &RPPXQLW\ DW 37 3/1 3HUVHUR
.DZDQJNRDQ FXVWRPHU VHUYLFH XOL® WKHOFRGABMLRR D RIV.@QRYDWLRQ
IROORZV ,Q SURYLGLQJ VHUYLFHV 37 dQLVWHRER44URUNB6S 7KH )UHH
'DZDQJNRDQ SURYLGHV SRVWSDLG DQG SUHSDLG HOHFWULFLW\
DGPLQLVWUDWLRQ ZLWK WKHLU UH@sHFWBYHL PRIV 2HREQLIDWL R
EXUGHQV %DVHG RQ WKH SLFWXUH WKD®WEW ERWQ WEBHOVRARRIEVD "LV
3/1 KDV D GHYHORSPHQW SURJUDP IRUSHRWKFHIOHF (FLw\ DML 3ROLF
DGPLQLVWUDWLRQ HVSHFLDOO\ WKH $&R &§ROUYYXRYFLBES =
DSSOLFDWLRQ DQG LW WHQGV WR EH utvRrR/®FE NP RHKDw \BkH FRC
GHYHORSPHQW RI WKH 3/1 PXOWLSXUSRIWEBEEOHEDWERY DV
ZKROH KDV QRW EHHQ JRLQJ ZHOO >MRG AD\ K7W—DQQ<1PEI-$LQDO\VLV R1 6HU
Rl FOLHQWYV IRU WKH 3/1 SRUWDEOH DS88YWRKHRQ 6GDVWLY HDFFKHRSQ DW 6
FOLHQWY DFFRUGLQJ WR WKH UHVWEIWNRYWKH /$BBOYWXVWDND
PHHWLQJ ZLWK WKH $GPLQLVWUDBWRU ‘RIOQS(P:WL:UL:L 7KH ,PSDFW RI 3X

.DZDQJNRDQ LQWHUYLHZ $SULO 7RZYD<LHGYLYEH ODQDJHPHQW LQ
HOHPHQWY Rl GHYHORSPHQW WKDW KDYQH%@M FRIp WKGc’BRGDQR 'LV
UHODWLYH EHQHILWY EHQHILWV DQG DEEH >ﬁQ PP D D UL W\

DSSURSULDWHQHVYV FRPSOH[LW\> @QWQLFBI:\J S éLdE\W/\% 1JDGLP
SUREDELOLW\ WR WU\ DQG REVHUYDWERQWHLB\ 4 Qj‘h HERGRXZ SHFEN\

D %HQHILWV DQG DGGHG YDOXH DUH D@ W OWIPMMVRRKkBW "B Q 2SHQ
IHOW E\ 37 3/1 HVSHFLDOO\ WKH DG%’[‘E{(&(\QHYQV%%W%‘@Q 0B Q@EGR

IHOW E\ WKH VXUURXQGLQ]J FRPPX%LW\&(J FRIHRWNY RO WKFDWLYH 4 X

3/1 SRUWDEOH DSSOLFDWLRQ $V ZHQQv\ YSK HBEHRK %DQGXQJ
WKH KHOS F\FOH VDYLQJ WLPH DQG PRQH\

E 7KH VXLWDELOLW\ Rl WKH PXOWL @XUSRKVH BYRIJUNKDORVDWLYH 4XD
3/1 7KH 3/1 ORELOH DSSOLFDWLRQ LWHRHWKRE&M &PHEEXQJ $OSKDEHWD
RI WKH ORFDO DUHD IRU HOHFW@’L@LW\ Déﬁ‘ﬁ@lLQw%%m\éLQNE&WLQWD

WKHUH DUH VWLOO WLPHYV ZKH(>Q g{% @E Q LILWDO /L
DSSOLFDWLRQ GDWD GRHV QRW PDWk I$_| Iﬁ_{NH ﬁl}% WLRQV
RFFXUV LQ WKH ILHOG
F 7KH FRPSOH[LW\ WKH OHYHO RI FRPSOH[LW\ FDQ VWLOO
EH FKDQJHG WKHUH DUH FRPSODLQWV ZLWK WKH
I[IUDPHZRUN WKDW LV QRW E\ WKH DFWXDO VLWXDWLRQ WKHUH
DUH VWLOO SHRSOH ZKR GR QRW XQGHUVWDQG XVLQJ WKH
3/1 0OXOWLSXUSRVH DSSOLFDWLRQ QDPHO\ 3/1
ORELNH WKHUH DUH FRPSODLQWYV ZLWK WKH IUDPHZRUN
WKDW LV QRW VXLWDEOH

G 3RVVLELOLW\ WR WU\ $FFRUGLQJ WR WKH DFWXDO VLWXDWLRQ
WU\LQJ WKH 3/1 ORELOH DSSOLFDWLRQ FDQ EH GRQH



