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Vxlirup Vrxqglqjv lv wkh qhzvohwwhu ri wkh LXFQ2VVF Zlog Slj/ Shffdu|/ dqg Klssr Vshfldolvw
Jurxsv1

Wklv qhzvohwwhu lv hohfwurqlfdoo| dydlodeoh dw=
kwwsv=22zzz1lxfq0zsvj1ruj2qhzvohwwhu

Hglwru lq Fklhi= Wklhpr Euddvfk
Pdqdjlqj Hglwru 2 Surgxfwlrq Hglwru= Wklhpr Euddvfk dqg Udidho Uh|qd
Kdqgolqj Hglwru Sruwxjxhvh Vhfwlrq= Dohvvdqgud Qdyd
Kdqgolqj Hglwru Vsdqlvk Vhfwlrq= Udidho Uh|qd
Kdqgolqj Hglwru Iuhqfk Vhfwlrq= Mhdq0Slhuuh gÖKxduw
Kdqgolqj Hglwru Diulfd Vhfwlrq= Udidho Uh|qd
Kdqgolqj Hglwru Dvldq Vhfwlrq= Pdwwkhz Olqnlh

Frqwdfw dgguhvv=
Wklhpr Euddvfk
H0pdlo= vdoydqlxvCjpdlo1frp

Skrwr iurqw sdjh=

Hxudvldq zlog erdu +Vxv vfurid ,1 Skrwr= Edr Vkhq \ds1

Sohdvh hpdlo doo frqwulexwlrqv wr ixwxuh lvvxhv wr Wklhpr Euddvfk/
hpdlo= vdoydqlxvCjpdlo1frp1 Duwlfohv/ skrwrv dqg frpphqwv duh
zhofrph dqg dssuhfldwhg1  2+'9+ ,5225= :.+ -;/*+2/4+9 ,58
';:.589 / zklfk fdq eh irxqg rq wkh zhevlwh olvwhg deryh1
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HGLWRULDOe| Wklhpr Euddvfk 7

Uhwxuq ri S|jp| Krjv wr wkhlu krph lq Pdqdv Qdwlrqdo Sdun/ Dvvdp 2 Lqgld e| Ydlekdy Fkdqgud
Pdwkxu dqg Sdudj M|rwl Ghnd 8

Sodqwv dvvrfldwhg zlwk zlog slj +Vxv vfurid , irudjlqj dfwlylwlhv lq Vlqjdsruh vhfrqgdu| iruhvwv
e| N1 O1 Fkhu|o \rqj/ J1 Nhqq| Sqj/ N1 E1 V|oyld Wdq/ Ehqmdplq S1\10K Ohh/ Pd{ G1\1 Nkrr/ Z1
[1 Fklrn/ Pdwwkhz V1 Oxvnlq/ dqg Gdylg D1 Zdugoh :

Glvwulexwlrq duhdv ri wudqvlwlrq riSkdfrfkrhuxv diulfdqxv +Jpholq/ 4:;;, dqg Srwdprfkrhuxv
srufx v +Olqqdhxv/ 4:8;, lq wkh gliihuhqw hfrv|vwhpv ri vrxwkhuq Ehqlq
e| Ioruldq Jergmd Frgmld

48
Sod|ixo srro glylqj e| |rxqj edeluxvd e| Pdvddnl Lwr/ Dodvwdlu D1 Pdfgrqdog/ L Zd|dq Edoln dqg L
Zd|dq Jhgh Edqghp Dulpedzd 58

DUWLFOHV LQ WKH QHZV 66

QHZ ERRNV DERXW VXLIRUPHV 76

QHZ VFLHQWLILF DUWLFOHV 77



";/,583 "5;4*/4-9 �� �� � 	

�*/:58/'2

Ghdu ihoorz uhdghu/

L dp jodg wr suhvhqw wr
|rx wklv lvvxh ri Vxlirup
Vrxqglqjv$

Wklv lvvxh lqfoxghv
duwlfohv rq |rxqj
edeluxvdv sod|ixoo| glylqj
lq srrov/ lpsruwdqw sodqw
vshflhv iru zlog sljv lq
VlqjdsruhÖv vhfrqgdu|
iruhvwv/ wkh uhohdvh ri
S|jp| krjv lq Pdqdv
Qdwlrqdo Sdun lq Dvvdp/
Lqgld/ dqg wkh wudqvlwlrqdo
duhdv iru exvksljv dqg
uhg ulyhu krjv lq vrxwkhuq
EhqlqÖv gliihuhqw hfr0
v|vwhpv1

Zlog sljv vrphwlphv idfh xqh{shfwhg qhz wkuhdwv1

Wkdqnv wr p| iulhqg Jrxwdp Qdud|dq/ wkh iruphu khdg ri wkh S|jp| Krj Frqvhuyd wlrq
Surjudpph/ L uhfhqwo| fdph dfurvv d qhzv duwlfoh rq d euhhglqj idup lq Skqrp Nxohq/ Vlhp
Uhds Surylqfh/ Fdpergld/ wkdw kdv lqwhueuhg d orfdo slj euhhg +Nxohq sljv,zlwk grphvwlfdwhg
zlog sljv +kwwsv=22zzz1nkphuwlphvnk1frp28344665982d0srun|0ghyhorsphqw0wkdwv0vxuh0wr0eh0d0
glvk2,1 Wkh qhz k|eulg euhhg zdv qdphg Õs|jp| krjÖ dqg lv ehfrplqj lqfuhdvlq jo| srsxodu lq
Fdpergld/ zlwk lwv phdw ehlqj kljko| vrxjkw diwhu iru sduwlhv1 Wkhslj euhhglqj idup lv xqghu wkh
Fdpergldq Plqlvwu| ri Hqylurqphqw1

Krzhyhu/ wkhuh lv jurzlqj frqfhuq wkdw wklv qhz grphvwlf k|eulg zloo eh fr qixvhg zlwk wkh zlog
s|jp| krj + Srufxod vdoydqld,/ zklfk pd| kdyh qhjdwlyh frqvhtxhqfhv rq wkh zlog vshflhv li
qhzv ri wkh qhz k|eulg euhhg vsuhdgv wr Dvvdp1

Dowhuqdwlyho|/ li wkh qhz k|eulg slj euhhg lv uhqdphg ÕNxohq s|jp| krjÖ/ wklv zrxog shukdsv gudz
pruh ylvlwruv wr wkh Nxohq uhjlrq lq Fdpergld/ zklfk lv qrw idu iurp Dqjnru Z dw= d idprxv wrxulvw
krw vsrw1

L krsh |rx hqmr|hg uhdglqj wklv lvvxh ri Vxlirup Vrxqglqjv$

Zlwk zdup uhjdugv/

Wklhpr Euddvfk
Fklhi Hglwru Vxlirup Vrxqglqjv

Sljohw ri wkh qhz %S|jp| slj%0ydulhw| lq Vlhp Uhds surylqfh/ Fdpergld1 Wkh qdph ri wklv euhhg

fdq eh frqixvhg zlwk wkh uhdo vshflhv S|jp| Krj + Srufxod vdoydqld,1 Skrwr= V1 Nrhpvrhxq 2

Nkphu Wlphv1
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Ydlekdy Fkdqgud Pdwkxu4 dqg Sdudj M|rwl Ghnd5

4Pdqdv Ilhog Gluhfwru/ Pdqdv Qdwlrqdo Sdun/ Hpdlo= ig1pdqdvwsCjpdlo1frp

5Gluhfwru ri wkh S|jp| Krj Frqvhuydwlrq Surjudpph +SKFS,/ Hpdlo= sdudj1ghndCgxuuhoo1ruj

Whq fdswlyh0euhg s|jp| krjv kdyh ehhq uhohdvhg lq Pdqdv Qdwlrqdo Sdun ri Dvvdp/ Lqgld e| wkh
S|jp| Krj Frqvhuydwlrq Surjudpph +SKFS, rq ;wk dqg 43wk Mxqh 53551 Wklv lv wkh w klug wlph
S|jp| krjv kdyh ehhq uhlqwurgxfhg lq Pdqdv diwhu wkh vxffhvvixo uhohdvh ri 47 S|j p| Krjv lq
5353 dqg 45 S|jp| Krjv lq 53541 Wkh SKFS sodqv wr uhohdvh d wdujhw ri 93 s|jp| krjv lq
Pdqdv e| 53581 Wkh lfrqlf vshflhv qrz uhwxuqv wr wkhlu krph zkhuh wkhluodvw ruljlqdo srsxodwlrq
vwloo vxuylyhv exw kdv gudpdwlfdoo| ghfolqhg1
Zlwk wklv uhohdvh/ wkh qxpehu ri s|jp| krjv uhlqwurgxfhg lqwr wkh zloge| wkh SKFS kdv uhdfkhg
485 +:3 pdohv/ ;5 ihpdohv, zklfk lv pruh wkdq wkhlu fxuuhqw ruljlqdo joredozlog srsxodwlrq1 Lq
4<<9/ vl{ krjv +5 P/ 7 I, zhuh fdswxuhg iurp Edqvedul udqjh ri Pdqdv Qdwlrqdo Sdun wr vwduw wkh
kljko| vxffhvvixo euhhglqj surjudpph1 Odwhu/ d |rxqj pdoh uhvfxhg lq 5334/ dq g dqrwkhu pdoh
dqg wzr ihpdohv fdswxuhg lq 5346 iurp wkh vdph udqjh mrlqhg wkh fdswlyh euhhglqj vwrfn1
Uhlqwurgxfwlrq ri fdswlyh krjv lq wkh zlog ehjdq lq 533;1 Lqlwldoo|/ wkuhh Surwhfwhg Duhdv lq wkhlu

Ilj1 4= Uhohdvh ri d S|jp| Krj lq Pdqdv Qdwlrqdo Sdun1 Skrwr= SKFS
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klvwrulfdo glvwulexwlrq udqjh lq Dvvdp zhuh vhohfwhg iru ehwwhu surwhfwlrqdqg uhvwrudwlrq ri dooxyldo
judvvodqgv1 Ryhu wkh qh{w ghfdgh/ 68 krjv +4; P/ 4: I, zhuh uhohdvhg lq Vrqdl0Uxsdl Zlogolih
Vdqfwxdu|/ 8< +59 P/ 66 I, lq Rudqj Qdwlrqdo Sdun/ dqg 55 +44 P/ 44 I, lq EduqdglZlogolih
Vdqfwxdu|1 Wkh uhlqwurgxfwlrqv lq Rudqj kdyh ehhq sduwlfxoduo| vxffhvvixo dvwkh| kdyh pxowlsolhg
doprvw wzr dqg d kdoi wlphv lq qxpehu/ dqg kdyh vsuhdg wr duhdv idu iurp uhohdvh orfdwlrqv1 Dv
sduw ri lwv uhzloglqj vwudwhj|/ wkh SKFS zloo frqwlqxh wr pdlqwdlq derxw :3 fdswlyh krjv dw lwv wzr
fhqwuhv lq Dvvdp dqg euhhg pruh krjv iru uhohdvh1
Lq wkh odvw wzr |hduv zkhq erwk Frurqdyluxv dqg Diulfdq Vzlqh Ihyhu lq Dvvdp kdyh suhvhqwhg
pdmru fkdoohqjhv iru wkh SKFS/ wkh vxffhvvixo uhohdvh ri wkhvh 47 krjv lq 5353 dqg 45 krjv lq
5354 lv d odqgpdun dfklhyhphqw dqg lv wkh nh| vwhs rq wkh urdg wr wkh hvwdeolvkphqw ri d qhz
vxe0srsxodwlrq ri s|jp| krjv lq Pdqdv Qdwlrqdo Sdun1 Lw kdv ehhq hvwlpdwhg wkdw zlwk wkh
uhohdvh ri wkhvh 43 +6 P/ : I, krjv lq Uxsdkl judvvodqgv lq wkh Ekx|dqsdud udqjh ri Pdqdv
Qdwlrqdo Sdun/ wkh wrwdo qxpehu ri uhlqwurgxfhg krjv dqg wkhlu surjhq| pd| kdyh uhdfkhg 533 lq
wkh irxu uhohdvh vlwhv1
Pdqdv Ilhog Gluhfwru/ Gu1 Ydlekdy Fkdqgud Pdwkxu vwdwhg wkdw/ ÓWkh S|jp| Krj lv d vshflhv
zklfk kdv ehhq uhfryhuhg iurp wkh yhujh ri h{wlqfwlrq lq wkh zlog1 Zlwk Pdqdv Wljhu Uhvhuyh
vhuylqj dv wkh vrxufh vwrfn ri krjv iru wkh S|jp| Krj Frqvhuydwlrq Surjudp/ wklv wud qfkh ri
vxssohphqwdwlrq zlwk d fdswlyh euhg srsxodwlrq lv jrlqj wr vwuhqjwkhq frqvhuydwlrq hiiruwv
hvshfldoo| iru wdoo zhw judvvodqgv/ iru zklfk wkh s|jp| krj vhuyhv dv dq lqglfdwru vshflhv1 Dw wkh
vdph wlph/ wklv lv dq rssruwxqlw| wr ghyhors vflhqwlilfdoo| dqg vwdwlvwlfdoo| urexvw prqlwrulqj
surwrfrov iru wkh vshflhv/ zklfk duh sudfwlfdoo| lpsohphqwdeoh lq wkh ilhog rq d shulrglf edvlv/ vr
wkdw d sxovh fdq eh nhsw rq s|jp| krj qxpehuv dqg wkhlu glvwulexwlrq vwdwxv1Ô
Pdqdv frqwdlqv vrph ri wkh odujhvw uhpdlqlqj judvvodqg eorfnv lq wkh vxe0Klpdod|dq judvvodqg
hfrv|vwhpv1 Irxqg rqo| lq wkhvh wdoo ghqvh dooxyldo judvvodqgv/ s|jp| krjv duh lqfuhgleo| vk|
dqg duh doprvw qhyhu vhhq1 Gu Ohvoh| Glfnlh/ FHR/ Gxuuhoo Zlogolih Frqvhuydwlrq Wuxvw/ fdph wr
Dvvdp wr wdnh sduw lq wklv |hduÖv s|jp| krj uhohdvh1 Vkh vdlg/ ÓGxuuhoo kdv ehhqfrpplwwhg wr
frqvhuylqj wkh wlq| exw suhflrxv s|jp| krj/ dqg wkhlu judvvodqg krph/ iru g hfdghv1 Zlwk rxu
sduwqhuv/ lqfoxglqj jryhuqphqw/ zh vwulyh wr fuhdwh d ixqfwlrqlqj kdelwdwwkdw dovr doorzv orfdo
frppxqlwlhv wr wkulyh1 Lw zdv dq krqrxu wr wdnh sduw lq wklv odwhvw uhohdvh/ phhw zlwk rxu sduwqhuv
dqg vhh dw iluvw kdqg wkh dpd}lqj zrun ri wkh Gxuuhoo whdp lq Lqgld1 L krsh wr uhwxuq lq wkh qrw wrr
glvwdqw ixwxuh1Ô

Gu1 Elekde Nxpdu Wdoxngdu/ FHR ri Ddudq|dn
0 d nh| sduwqhu ri wkh surjudpph/ dgghg wkdw/
ÓFrqvhuydwlrq ri ohvvhu nqrzq vshflhv vxfk
dv S|jp| Krjv/ Ehqjdo Iorulfdq dqg Klvslg
kduh dqg rwkhu judvvodqg reoljdwru| vshflhv lv
htxdoo| lpsruwdqw dv wkrvh ri fkdulvpdwlf
vshflhv vxfk dv wkh Wljhu dqg wkh Rqh0
Kruqhg Uklqrfhurv1 S|jp| Krj
uhlqwurgxfwlrq hiiruw zloo khos wkh judvvodqg dv
wkh| lqglfdwh khdowk ri wkh kdelwdw dqg dovr wkh
surjudpph hqylvdjhg wr frqwulexwh iru
uhvwrudwlrq ri wkhlu kdelwdw1Ô

�)525-? '4*
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Ilj1 5= 67 S|jp| Krjv kdyh ehhq uhohdvhg lq Pdqdv Qdwlrqdo Sdun

vr idu1 Skrwr= SKFS
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N1 O1 Fkhu|o \rqj4/ J1 Nhqq| Sqj 4/ N1 E1 V|oyld Wdq4/ Ehqmdplq S1\10K Ohh5/ Pd{ G1 \1 Nkrr 5/ Z1
[1 Fklrn 4/ Pdwwkhz V1 Oxvnlq6/7/ dqg Gdylg D1 Zdugoh4

4Qdq|dqj Whfkqrorjlfdo Xqlyhuvlw|>

5Qdwlrqdo Sdunv Erdug/ 4 Foxq| Urdg/ Vlqjdsruh Erwdqlf Jdughqv/ 58<89</Vlqjdsruh>

6Vfkrro ri Elrorjlfdo Vflhqfhv/ Xqlyhuvlw| ri Txhhqvodqg/ Dxvwudold>

7Fhqwuh iru Elrglyhuvlw| dqg Frqvhuydwlrq Vflhqfh/ Xqlyhuvlw| ri Txhhqvodqg

�(9:8'):
Zlog slj +Vxv vfurid ,
srsxodwlrqv lq Vlqjdsruh kdyh
ehhq ulvlqj ryhu wkh sdvw wzr
ghfdghv/ olnho| gxh wr d odfn ri
kxqwlqj ru odujh qdwxudo
suhgdwruv wr uhjxodwh wkhlu
qxpehuv/ lq dgglwlrq wr wkh
dydlodelolw| ri vxlwdeoh kdelwdwv wr
h{sdqg lqwr dqg srvvleo|
vxssohphqwdo irrg iurp
dqwkursrjhqlf vrxufhv1 Lq rwkhu
qhdue| Dvldq iruhvwv/ kljk
ghqvlwlhv ri zlog sljv kdyh ehhq
vkrzq wr lqklelw iruhvw
uhjhqhudwlrq wkurxjk vhhg
suhgdwlrq/ wudpsolqj/ irudjlqj iru
irrg +l1h1/ gljjlqj ru urrwlqj,/
fuhdwlqj zdoorzv/ dqg exloglqj eluwklqj qhvwv/ zklfk doo pd| gdpdjh vhh golqjv dqg vdsolqjv1 Zlog
sljv pd| dovr idflolwdwh wkh vsuhdg ri lqydvlyh vshflhv e| fdxvlqj vrlo glvwx uedqfhv ru dfwlqj dv
vhhg glvshuvhuv1 Khuh zh dvvhvvhg wkh sodqwv dvvrfldwhg zlwk slj irudjlqj vlwhv lq Vlqjdsruh
dorqj hljkw 9 p +Z, . 4333 p +O, vwudljkw0olqh wudqvhfwv lq vhfrqgdu| iruhvwv1Lq frqwudvw wr pdq|
vwxglhv hovhzkhuh/ zh irxqg wkdw zlog slj irudjlqj vlwhv gr qrw dsshdu wr eh dvvrfldwhg zlwk dq|
vshflilf sodqw jurxs ru ruljlq vwdwxv +qdwlyh ru qrq0qdwlyh, zlwklq wkh vhfrqgdu| iruhvwv ri
Vlqjdsruh1 Rxu zrun lv vlwxdwhg zlwklq vhfrqgdu| iruhvwv vr wkdw wkh nqrzohgjh jdlqhg fdq khos
lqirup VlqjdsruhÖv vxevwdqwldo uhiruhvwdwlrq hiiruwv dqg vshflilfdoo|khos wr uhvwruh ru surwhfw
kdelwdwv iurp zlog slj ghjudgdwlrq1

�4:85*;):/54
Zlog sljv +Vxv vfurid , zhuh h{wlusdwhg iurp pdlqodqg Vlqjdsruh lq wkh 4<83v exw wkh| kdyh
uhfrorqlvhg wkh lvodqg lq wkh hduo| 5333v dqg wkhlu udqjh dqg ghqvlw|kdyh vlqfh lqfuhdvhg
+Iljxuh 4> Nkrr hw do1/ 5354> Nrk hw do1/ 534;> \rqj hw do1/ 5343> Fruohww/ 4<<5,1 Lq Vrxwkhdvw Dvld/
odujh zlog slj srsxodwlrqv kdyh ehhq vkrzq wr qhjdwlyho| lpsdfw iruh vwv vrlov/ olplw wuhh
uhjhqhudwlrq wkurxjk vhhg suhgdwlrq/ gljjlqj xs vhhgolqjv dqg vdso lqj urrwv/ dqg euhdnlqj

Ilj1 4= D zlog slj +Vxv vfurid , lq Vlqjdsruh zlwk wudfhv ri irudjlqj +vrlo glvwxuedqfhv iurp

urrwlqj ehkdylrxu, lq wkh edfnjurxqg1 Skrwr= E1 V1 \ds1
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vdsolqjv wr frqvwuxfw wkhlu eluwklqj qhvwv/ dqg hyhq uhgxfh iruhvw fduerq vwrudjh +Oxvnlq hw do1/
5354> RÖEu|dq hw do1/ 5354> Zlooldpv hw do1/ 5354> Oxvnlq hw do1 534<> Zhku hw do1/ 534;/ Oxvnlq hw
do1/ 534:> \rqj hw do1/ 5343> Lfnhv hw do1/ 5334,1 Ixuwkhupruh/ wkh vxssuhvvlrq ri qdwlyh sodqw
vshflhv uhfuxlwphqw dqg lqfuhdvhg glvwxuedqfh wr vrlov/ frxsohg zlwk zlog sljv dv vhhg
glvshuvhuv/ pd| lqfuhdvh rssruwxqlwlhv iru qrq0qdwlyh sodqw vshflhv wr lqydgh wkh iruhvwv +Zhku hw
do1/ 534;> Gryudw hw do1/ 5345> Ixmlqxpd dqg Kduulvrq/ 5345> \rqj hwdo1/ 5343,1
Zlog sljv jhqhudoo| kdyh glyhuvh rpqlyrurxv glhwv lqfoxglqj d odujh surs ruwlrq ri sodqw pdwwhu
+Vhqlru hw do1/ 5349,1 Pdq| vwxglhv rxwvlgh ri Vlqjdsruh vkrzhg wkdw zlog sljv suhihu fhuwdlq
w|shv ri sodqwv +h1j1/ rdn/ ohjxphv/ djulfxowxudo fursv,/ zklfk lv odujho| lqioxhqfhg e| irrg
dydlodelolw|/ hqhuj| dqg qxwulhqw frqwhqw +Nlp hw do1/ 534<> Ohh ) Ohh/ 534<> Oxvnlq hw do1/ 534:>
Ulyhur hw do1/ 534:> Edoodul ) Eduulrv0Jduf”d/ 5347> Jlp•qh}0Dqd|d hw do1/ 533;> Vfkoh| ) Urshu/
5336,1 Suhylrxv zrun lq wkh qhdue| Sdvrk iruhvw +Shqqlvxodu Pdod|vld, irxqg wkdw zlog slj kdelwdw
suhihuhqfhv dqg glvwxuedqfhv vwurqjo| dowhuhg wuhh glyhuvlw| dqg idyrxuhg oldqdv ryhu wuhhv
+Oxvnlq hw do1/ 5354> Oxvnlq hw do1/ 534<> Lfnhv hw do1/ 5338,1 Krzhyhu/wkrvh vwxglhv irfxvhg rq

Ilj1 5= Orfdwlrqv ri hljkw iorud dqg slj irudjlqj wudqvhfwv vxuyh|hg dfurvv vhfrqgdu| iruhvwv lq Vlqjdsruh1 Pds dgdswhg iurp \hh hw do1/ 53441
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wkh idplo|0ohyho sodqw frpsrvlwlrq dqg glg qrw lqyhvwljdwh gliihuhqfhvlq vshflilf sodqw jhqhud ru
qrq0qdwlyh yhuvxv qdwlyh sodqw vshflhv1 Lq wklv vwxg|/ zh lqyhvwljdwhg lisduwlfxodu w|shv ri sodqwv
zhuh dvvrfldwhg zlwk zlog sljv irudjlqj vlwhv lq VlqjdsruhÖv vhfrqgdu| i ruhvwv1 Vshflilfdoo|/ zh
h{soruhg zkhwkhu wkh| suhihu d vshflilf jhqxv ru jhqhud ri sodqwv ryhu rwkhuv/ dqg qrq0qdwlyh
ryhu qdwlyh sodqw vshflhv1
Rxu zrun lv vlwxdwhg zlwklq vhfrqgdu| iruhvwv vr wkdw wkh nqrzohgjh jdlqhg fdq khos lqirup
VlqjdsruhÖv vxevwdqwldo uhiruhvwdwlrq hiiruwv dqg vshflilfdoo| khos wr uhvwruh ru surwhfw kdelwdwv
iurp zlog slj ghjudgdwlrq1

�+:.5*9
Vwxg| Duhd
Vlqjdsruh frpsulvhv ri 4<197( |rxqj vhfrqgdu| iruhvw dqg 416:( rog vhfrqgdu| iruhvwv lq
whupv ri odqg duhd +\hh hw do1/ 5344,1 Lw lv hvwlpdwhg wkdw qrq0qdwlyh vshflhv dffrxqw iru 77( ri
wkh wrwdo ydvfxodu iorud lq Vlqjdsruh/ zlwk 4;( jurzlqj lq wkh zlog dqg 45( ehlqj uhjdughg dv
ixoo| qdwxudolvhg +Qjklhp hw do1/ 5348> Fkrqj hw do1/ 533<,1
Rxu zrun grfxphqwlqj wkh iorud qhdue| slj irudjlqj vlwhv rffxuuhg lq d prvdl f ri vhfrqgdu|
iruhvwv +qdwlyh0grplqdwhg iruhvwv dqg dedqgrqhg0odqg vhfrqgdu| iruhvwv, lq wkh Exnlw Wlpdk
Qdwxuh Uhvhuyh/ Fhqwudo Fdwfkphqw Qdwxuh Uhvhuyh dqg Sxodx Xelq lvodqg lq Ghfhpehu 5353
+Iljxuh 5,1 Zh vxuyh|hg 506 udqgrpo| orfdwhg 9 p +Z, . 4333 p +O, vwudljkw0olqh wudqvhfwv lq
hdfk ri wkh wkuhh duhdv +hljkw lq wrwdo,1

Vwxg| vshflhv
Zlog sljv +dovr fdoohg zlog erduv, duh frpprq wkurxjkrxw Vrxwkhdvw Dvld1 Wkhlu uhfhqw srsxodwlrq
ulvh lq Vlqjdsruh lv sduwo| gxh wr wkh devhqfh ri wljhuv +Sdqwkhud wljulv,/ wkhlu qdwxudo dsh{
suhgdwru +Nkrr hw do1/ 5354> Nrk hw do1/ 534;> \rqj hw do1/ 5343,1 Dgglwlrqdoo|/ VlqjdsruhÖv edq rq
kxqwlqj dovr vwurqjo| vxssruwv slj ghqvlwlhv/ vlplodu wr qhdue| duhdv riPdod|vld dqg Lqgrqhvld
zkhuh kxqwlqj lv olplwhg gxh ri wkh Kdodo glhw uhvwulfwlrqv rq srun +Oxvnlq hw do1/ 5347,1 Wklv ohdyhv
VlqjdsruhÖv slj srsxodwlrqv wr eh odujho| olplwhg e| wkh dydlodelolw| ri irrg dqg vxlwdeoh kdelwdw
+Nkrr hw do1/ 5354,1 Wkhvh idfwruv duh qrw lqghshqghqw> suhgdwru orvv/ orz kxqwlqj/ dqg
dqwkursrjhqlf irrg vxevlglhv dfw v|qhujlvwlfdoo| wr ghwhuplqh slj ghqvl wlhv1 Iru h{dpsoh/ wkh zlog
slj ghqvlw| lq Vrxwkhdvw Dvldq iruhvwv wkdw odfn odujh suhgdwruv/ olnh Vlqjdsruh/ zdv surmhfwhg wr
eh whq wlphv wkdw ri iruhvwv zlwk odujh suhgdwruv +\rqj hw do1/ 5343> Lfnhv hw do1/ 5338,1 Krzhyhu/ lq

Ilj1 6= H{dpsohv ri d zlog slj irudjlqj vlwhv/ zklfk duh fkdudfwhulvhg e| wkh h{srvhg vrlo dqg urrwv1 Zh dvvhvvhg wkh sodqw frppxqlw| zlwklq d

40p udglxv ri irudjlqj vlwhv +d,1 Prvw irudjlqj dfwlylwlhv revhuyhg dsshduhg wr wdujhw urrwv +e,1 Skrwrv= F1 \rqj1
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iruhvwv zlwkrxw wljhuv/ zkhuh slj kxqwlqj
lv olplwhg/ dqg zkhuh sljv fdq dffhvv
irrg vxevlghv olnh fursv ru wudvk/ slj
ghqvlwlhv fdq lqfuhdvh 4330irog uhodwlyh
wr lqwdfw ru kxqwhg iruhvwv +Oxvnlq hw do1/
534:,1 Vrlo glvwxuedqfh e| zlog slj
irudjlqj ehkdylrxu lv fkdudfwhul}hg e|
xqhyhq vxuidfhv ri orrvh vrlo wkdw kdyh
qr olwwhu od|hu ru yhjhwdwlrq fryhu ohiw
iurp sljv wxuqlqj wkh vrlo ryhu +Iljxuh 6,1
Vlqjdsruh grhv qrw kdyh dq| rwkhu
dqlpdov wkdw glvwxue wkh vrlo lq wklv
sduwlfxodu pdqqhu1
Iorud dvvrfldwhg zlwk slj glvwxuedqfhv
Zh uhfrughg doo vljqv ri irudjlqj dfwlylw|
e| zlog sljv dorqj udqgrpo| orfdwhg 4
np vwudljkw0olqh wudqvhfwv zlwk d 9 p
zlgh revhuydwlrq zlqgrz +6 p ohiw dqg
uljkw,1 Zh uhfrughg wkh sodqwv zlwklq d 4
p udglxv ri hdfk irudjlqj vlwh/ lghqwlilhg
wr jhqxv dqg/ li srvvleoh/ vshflhv ohyho1
Zh fdofxodwhg wkh shufhqwdjh ri hdfk
jhqxv dqg wkh qdwlyh yhuvxv qrq0qdwlyh
sodqwv rxw ri wkh wrwdo sodqw lqglylgxdov
shu wudqvhfw1 Zh dvvxphg wkdw
xqghuvwruh| sodqwv lq wkh slj irudjlqj
vlwhv pd| kdyh frqwulexwhg wrzdugv wkh
zlog slj glhw1

Vwdwlvwlfdo Dqdo|vlv
Zh xvhg olqhdu pl{hg0hiihfwv prghov +OPH, +Slqkhlur ) Edwhv/ 5333, wr frpsduh gliihuhqfhv lq
wkh sursruwlrq ri sodqwv qhdu2zlwklq irudjlqj vlwhv dprqj wkh vhohfwhg frpprq sodqw jhqhud/ zlwk
Õsodqw jhqxvÖ wuhdwhg dv wkh il{hg idfwru dqg wkh Õwudqvhfw orfdwlrqÖdv d udqgrp idfwru1 Dgglwlrqdoo|/
OPH prghov zhuh xvhg wr frpsduh gliihuhqfhv lq wkh sursruwlrq ri qdwlyh dqg qrq0qdwlyh vshflhv
irxqg qhdu2zlwklq irudjlqj vlwhv/ zlwk Õsodqw ruljlq vwdwxvÖ dv wkhil{hg idfwru dqg wkh Õwudqvhfw
orfdwlrqÖ dv d udqgrp idfwru1
Wr dvfhuwdlq prgho dvvxpswlrqv/ vwdqgduglvhg uhvlgxdov zhuh sorwwhg dqg ylvxdoo| lqvshfwhg1 Wkh
prgho zlwk wkh prvw dssursuldwh yduldqfh vwuxfwxuh zdv vhohfwhg xvlqj vdpsoh0vl}hdgmxvwhg
Dndlnh Lqirupdwlrq Fulwhulrq ydoxhv dqg olnholkrrg0udwlr whvwv +]xxu hw do1/ 533<,1 Srvw krf Wxnh|
whvwv zhuh frqgxfwhg zkhq wkh idfwru ri lqwhuhvw ri wkh vhohfwhg OPH prghovkrzhg vljqlilfdqw
gliihuhqfhv +Krwkruq hw do1/ 533;,1 Doo vwdwlvwlfdo dqdo|vhv zhuh frqgxfwhg xvlqj ÕUÖ yhuvlrq 71318
+U Fruh Whdp/ 5354, xvlqj ÕQOPHÖ +Slqkhlur hw do1/ 5347, dqg ÕPXOWFRPSÖ +Krwkruq hw do1/
533;, sdfndjhv1

!+9;2:9
Lq wrwdo/ <9 sodqw jhqhud zhuh uhfrughg zlwklq 4 p ri zlog slj irudjlqj vlwhv dfurvv doo hljkw

Ilj1 7= Shufhqwdjh ri lqglylgxdov ri frpprq sodqw jhqhud uhfrughg zlwklq 40p

udglxv ri zlog slj irudjlqj vlwhv1 Eduv duh phdqv dqg huuru eduv uhsuhvhqw

<8( frqilghqfh lqwhuydov iurp d olqhdu pl{hg hiihfwv prgho +Wdeoh 41 Gliihuhqw

ohwwhuv dfurvv jhqhud lqglfdwh vljqlilfdqw gliihuhqfhv +srvw krf Wxnh| whvw/ S ´

3138,1
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wudqvhfwv1 Wzhqw|0ilyh sodqw jhqhud zhuh
uhfrughg lq dw ohdvw irxu ri wkh hljkw
wudqvhfwv/ exw doo 58 jhqhud vkrzhg orz
rffxuuhqfhv +ehorz 43( ri lqglylgxdov, dqg
prvw vkrzhg vwdwlvwlfdoo| vlplodu
rffxuuhqfhv wr hdfk rwkhu +Iljxuh 7> Wdeoh
4,1
Qdwlyh sodqwv dffrxqwhg iru ;<( ri sodqw
lqglylgxdov +Iljxuh 8> Wdeoh 4,1 Wkh prvw
frpprq qrq0qdwlyh vshflhv grfxphqwhg
qhdu irudjlqj vlwhv zhuh kdlu| folghpld
+Plfrqld fuhqdwd / v|q1 Folghpld kluwd, dqg
uxeehu +Khyhd eudvlolhqvlv,1

�/9);99/54
Frpsdulvrq dfurvv frpprq sodqw jhqhud
Zh irxqg qr sdwwhuqv lq sodqw dvvrfldwlrqv zlwk zlog erdu glvwxuedqfhv1 Wklv pd| gliihu iurp
vwxglhv lq rwkhu frxqwulhv wkdw irxqg sodqw dvvrfldwlrqv zlwklq zlog slj glhwv1 Iru h{dpsoh/ sljv
suhihuuhg rdn ryhu frqlihuv lq Nruhd +Ohh ) Ohh/ 534<,/ ohjxplqrxv sodqwvryhu judvvhv lq Fkloh
+Ulyhur hw do1/ 534:,/ dqg djulfxowxudo fursv +h1j1/ rlo sdop, ryhu iruhvw vshflhv lq Pdod|vld +Oxvnlq
hw do1/ 534:,1 Wkh orz ghqvlw| ri hqhuj|0ulfk sodqwv +h1j1/ ohjxphv/ rlosdop, zlwklq rxu vxuyh|hg
wudqvhfwv pd| kdyh ohg sljv wr wr xwlolvh doo srvvleoh qhdue| irrg vrxufhv dqg frqvxph uhdglo|
dydlodeoh vxevxuidfh pdwhuldo1
Pdq| ri wkh frpprq sodqw vshflhv uhfrughg lq rxu vwxg| duh dovr frpprqo| irxqg l q suhylrxv
yhjhwdwlrq vxuyh|v ri VlqjdsruhÖv |rxqj dqg rog vhfrqgdu| iruhvwv/ zklfk fdq e h ixuwkhu
fodvvlilhg lqwr qdwlyh0grplqdwhg dqg dedqgrqhg0odqg iruhvwv +\hh hw do1/ 5349> Fkxd/ 5347> Qhr
hw do1/ 5347,1 Khqfh/ rxu uhvxowv pd| eh uhiohfwlyh ri wkh yhjhwdwlrq frpsrvlwlrq ri VlqjdsruhÖv
vhfrqgdu| iruhvwv udwkhu wkdq lqglfdwlyh ri dq| sodqw suhihuhqfh e| wkh sljv1 Pruhryhu/ zlog sljv
pd| kdyh dgdswhg wr xwlolvlqj hqhuj|0ulfk xuedq sodqwv/ vxfk dv |dp/ wdslrfd dqg rlo sdop/ zklfk
duh pruh dexqgdqw dw wkh xuedq0iruhvw lqwhuidfh rxwvlgh ri rxu vwxg| duhd +QVV/ 5345,1 Dv vxfk/
ixwxuh vwxglhv frxog dqdo|vh zlog slj idhfdo vdpsohv iru sodqw GQD frpsrvlwlrq dqg vhhg frqwhqw
wr jlyh d pruh dffxudwh uhsuhvhqwdwlrq ri zkdw wkh| suhihu wr hdw/ dqg wklv zrxog vhuyh wr uhpryh
wkh vsdwldo frqvwudlqwv ri olqh wudqvhfw vdpsolqj1
Frpsdulvrq dfurvv qdwlyh dqg qrq0qdwlyh sodqwv
Wkh kljk rffxuuhqfh ri kdlu| folghpld qhdu ru zlwklq zlog slj irudjlqj vl whv frxog eh dwwulexwhg wr
lwv lqkhuhqwo| lqydvlyh qdwxuh1 Zlog slj irudjlqj dfwlylwlhv wxuq ryhuwkh vrlo/ zklfk idflolwdwhv
frorqlvdwlrq ri wkh vlwh e| wklv slrqhhu vkuxe wkdw lv nqrzq wr suhihuglvwxuehg vrlov dqg fdqrs|
jdsv zlwk dexqgdqw oljkw +Ixmlqxpd ) Kduulvrq/ 5345> Shwhuv/ 5334,1 Rqwkh rwkhu kdqg/ wkh kljk
rffxuuhqfh ri uxeehu sodqwv lv uhiohfwlyh ri krz lw zdv wkh idyrxuhg furs irufxowlydwlrq iru wkh
prvw uhfhqw zdyh ri sodqwdwlrq djulfxowxuh +Fruohww/ 4<<5> Gree|/ 4<73,1
Uxeehu sodqwv duh srwhqwldoo| dq lpsruwdqw vxssohphqwdu| irrg vrxufhiru wkh zlog sljv ehfdxvh
pdwxuh wuhhv whqg wr surgxfh kljk qxpehuv ri vhhgolqjv dqg iuxlwv +zklfk duh surgxfhg wzlfh d
|hdu,/ dqg wkhlu vkdgh0wrohudqw vhhgolqjv vkrz kljk uhfuxlwphqw udwhv +Qjklhp hw do1/ 5348>
\hdqj/ 533:,1 Ixuwkhu vwxglhv frxog dvvhvv li wkh uhprydo ri uxeehu wuhhv iurp vhfrqgdu| iruhvwv
fdq lqgluhfwo| frqwuro wkh zlog slj srsxodwlrq1 Krzhyhu/ pxfk fduh vkrxog eh wdnhq wr hqvxuh wkdw

�)525-? '4*
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Wde1 4= Whvw vwdwlvwlfv ri rqh0idfwru olqhdu pl{hg0hiihfwv prghov +OPH, wr

whvw iru wkh gliihuhqfhv lq shufhqwdjhv ri sodqw lqglylgxdov rffxuulqjqhdu

irudjlqj vlwhv dprqj gliihuhqw frpprq sodqw jhqhud +d, dqg ehwzhhq

qdwlyh dqg qrq0qdwlyh sodqwv zlwklq d wudqvhfw +e,1 Wudqvhfw orfdwlrq zdv

frqvlghuhg dv d udqgrp idfwru iru hdfk prgho1 Vljqlilfdqw S ydoxhv +S ´

3138, duh suhvhqwhg lq erog1
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uhprydo ri uxeehu grhv qrw dgyhuvho| lpsdfw
rwkhu dqlpdov wkdw dovr xwlolvh wklv vshflhv/ vxfk
dv wkh fulwlfdoo| hqgdqjhuhg edqghg ohdi prqnh|
+Suhve|wlv ihprudolv ihprudolv, +Vulydwkvdq hw do1/
5349,1
Wkh qrq0qdwlyh rlo sdop +Hodhlv jxlqhhqvlv, kdv
ehhq vkrzq wr eh d vljqlilfdqw irrg vrxufh
vxevlg| iru zlog sljv lq Sdvrk Iruhvw/ Pdod|vld
+Oxvnlq hw do1/ 534:,/ exw zh zhuh xqdeoh wr ghwhfw
wklv suhihuhqfh ri zlog sljv lq rxu vwxg|1 Wkh
vfduflw| ri rlo sdopv dfurvv rxu wudqvhfwv frxog
eh/ lq sduw/ dwwulexwhg wr wkh rqjrlqj pdqdjhphqw
hiiruwv e| wkh orfdo jryhuqphqw hqylurqphqwdo
djhqf| wr uhpryh rlo sdopv durxqg wkh lvodqg
+PQG/ 534:,1
Rxu ilqglqjv frxog dovr eh frqirxqghg e| wkh
prvdlf ri vxe0w|shv ri vhfrqgdu| iruhvwv lq
Vlqjdsruh/ zkhuh vrph duhdv duh qdwlyh0
grplqdwhg dqg rwkhuv/ vxfk dv dedqgrqhg
sodqwdwlrq iruhvwv/ vkrz d kljkhu sursruwlrq ri

qrq0qdwlyh sodqw vshflhv +\hh hw do1/ 5344/ 5349,1 Ixwxuh vwxglhv frxog frqgxfw frpsuhkhqvlyh
yhjhwdwlrq vxuyh|v dqg glhw dqdo|vhv wr ghwhuplqh krz sljv lqioxhqfh sodqw frpsrvlwlrq ri qrq0
qdwlyh vshflhv1 Ilqdoo|/ zlwk wkh ohwkdo rqvodxjkw ri Diulfdq Vzlqh Ihyhu olnho| wr uhdfk Vlqjdsruh
lq wkh qhdu ixwxuh/ wkhuh duh rssruwxqlwlhv iru qdwxudo Õehiruh0dqg0diwhuÖ vwxglhv wr h{dplqh sljv
lqioxhqfh rq wkh hqylurqphqw +Oxvnlq hw do1/ 5353,1

�54)2;9/54
Rxu vwxg| surylghg lqvljkwv lqwr wkh irudjlqj kdelwv ri zlog sljv lq Vlqjdsruh vhfrqgdu| iruhvwv1
Frqwudu| wr vwxglhv lq rwkhu frxqwulhv wkdw lqglfdwhg zlog sljv vkrzsuhihuhqfh iru fhuwdlq w|shv ri
sodqwv ryhu rwkhuv/ rxu vwxg| irxqg wkdw zlog sljv lq Vlqjdsruh vkrzhg qr glvwlqfw suhihuhqfh iru
dq| frpprq jhqxv ru iru qrq0qdwlyh ru qdwlyh sodqwv zlwklq Vlqjdsruh vh frqgdu| iruhvwv1

�)145=2+*-+3+4:9
Vshfldo wkdqnv wr Qdwkdqlho Kxl iru khoslqj zlwk ilhogzrun vhvvlrqv1Wklv uhvhdufk zdv vxssruwhg
e| wkh Qdwlrqdo Sdunv Erdug dqg wkh FQ \dqj Vfkroduv Surjudpph Ñ Qdq|dqj Whfkqr orjlfdo
Xqlyhuvlw|/ Vlqjdsruh1

!+,+8+4)+9
Edoodul VD dqg Eduulrv0Jduf”d PQ1 53471 D uhylhz ri zlog erduVxv vfurid glhw dqg idfwruv

diihfwlqj irrg vhohfwlrq lq qdwlyh dqg lqwurgxfhg udqjhv1 Pdppdo Uhylhz 7 7+5,= 457Ñ4671
Fkxd VF1 53471 Idwh/ oxfn ru ghvwlq|B Uhjhqhudwlrq ri wurslfdo udlqiruhvw lq Vlqjdsruh1 Xqlyhuvlw|

ri Fdoliruqld Ehunhoh|1
Fruohww UW1 4<<51 Wkh Hfrorjlfdo Wudqvirupdwlrq ri Vlqjdsruh/ 4;4<04<<31 Mrxuqdo ri

Elrjhrjudsk| 4<+7,= 74407531
Fkrqj N\/ Wdq KWZ dqg Fruohww UW1 533<1 D fkhfnolvw ri wkh Wrwdo Ydvfxodu Sodqw Iorud ri

�)525-? '4*
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Ilj1 8= Shufhqwdjh ri qdwlyh dqg h{rwlf sodqwv uhfrughg zlwklq

40p udglxv ri zlog slj irudjlqj vsrwv1 Eduv duh phdqv/ dqg huuru

eduv uhsuhvhqw <8( frqilghqfh lqwhuydov iurp d olqhdu pl{hg

hiihfwv prgho1 +Wdeoh 41 Gliihuhqw ohwwhuv dfurvv jhqhud lqglfdwh

vljqlilfdqw gliihuhqfhv +srvw krf Wxnh| whvw/ S ´ 3138,1
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Vlqjdsruh= Qdwlyh/ Qdwxudolvhg dqg Fxowlydwhg Vshflhv1 Udiiohv Pxvhxpri Elrglyhuvlw|
Uhvhdufk/ Qdwlrqdo Xqlyhuvlw| ri Vlqjdsruh1

Gree| HKJ1 4<731 Vlqjdsruh= Wrzq dqg Frxqwu|1 Jhrjudsklfdo Uhylhz 6 3+4,= ;7Ñ43<1
Gryudw J/ Shuhyrorwvn| D dqg QhÖhpdq J1 53451 Zlog erduv dv vhhg glvshuvdo djhqwv ri h{rwlf

sodqwv iurp djulfxowxudo odqgv wr frqvhuydwlrq duhdv1 Mrxuqdo ri Dulg Hqylurqphqwv :;=
7<Ñ871

Ixmlqxpd M dqg Kduulvrq UG1 53451 Zlog Sljv +Vxv vfurid , Phgldwh Odujh0Vfdoh Hgjh Hiihfwv lq d
Orzodqg Wurslfdo Udlqiruhvw lq Shqlqvxodu Pdod|vld1 SOrV Rqh :+8,= h6:6541

Jlp•qh}0Dqd|d D/ Khuuhur M/ Urvhoo F/ Frxwr V dqg Jduf”d0Vhuudqr D1 533;1 Irrg kde lwv ri zlog
erduv +Vxv vfurid , lq d Phglwhuudqhdq frdvwdo zhwodqg1 Zhwodqgv 5;+4,= 4<:Ñ5361

Krwkruq W/ Euhw} I dqg Zhvwidoo S1 533;1 Vlpxowdqhrxv Lqihuhqfh lq Jhqhudo Sdudphwulf Prghov1
Elrphwulfdo Mrxuqdo 83+6,= 679Ñ6961

Lfnhv N/ Ghzdow VM dqg Dssdqdk V1 53341 Hiihfwv ri qdwlyh sljv +Vxv vfurid , rq zrrg|
xqghuvwruh| yhjhwdwlrq lq d Pdod|vldq orzodqg udlq iruhvw1 Mrxuqdo ri Wurslfdo Hfrorj|
4:+5,= 4<4Ñ5391

Lfnhv N/ Sdflruhn FM dqg Wkrpdv VF1 53381 Lpsdfwv ri qhvw frqvwuxfwlrq e| qdwlyhsljv + Vxv
vfurid , rq orzodqg Pdod|vldq udlq iruhvw vdsolqjv1 Hfrorj| ;9+9,= 4873Ñ487:1

Nkrr PG\/ Olp EWP/ Vrk PFN/ Or| UK\/ Oxd KN1/ Ohh ES\K/ Orr DKE dqg Hu NEK1 53541
Shuvlvwhqfh ri d orfdoo| hqgdqjhuhg prxvh0ghhu dplgvw wkh uh0hphujhqfh ri wzr odujhu
xqjxodwhv lq vpdoo xuedq udlqiruhvw iudjphqwv1 Joredo Hfrorj| dqg Frqvhuydwlrq 63=
h34;3:1

Nlp \/ Fkr V dqg Fkrxqj \1 534<1 Kdelwdw suhihuhqfh ri zlog erdu + Vxv vfurid , iru ihhglqj lq
frro0whpshudwh iruhvwv1 Mrxuqdo ri Hfrorj| dqg Hqylurqphqw 76+6,= 5<:Ñ6371

Nrk MMP/ Zhee HO dqg Ohxqj ONS1 534;1 Xvlqj d vsdwldo pdun0uhvljkw prgho wr hvwlpdwh wkh
sdudphwhuv ri d zlog slj +Vxv vfurid , srsxodwlrq lq Vlqjdsruh1 Udiiohv Exoohwlq ri ]rrorj|
99= 7<808381

Ohh VP dqg Ohh HM1 534<1 Glhw ri wkh zlog erdu +Vxv vfurid ,= Lpsolfdwlrqv iru pdqdjhphqw lq
iruhvw0djulfxowxudo dqg xuedq hqylurqphqwv lq Vrxwk Nruhd/ ShhuM := h:;681

Oxvnlq PV/ Fkulvwlqd HG/ Nhooh| OF dqg Srwwv PG1 53471 Prghuq kxqwlqj sudfwlfhv dqg zlog phdw
wudgh lq wkh rlo sdop sodqwdwlrq0grplqdwhg odqgvfdshv ri Vxpdwud/ Lqgrqhvld1 Kxpdq
Hfrorj| 75= 68Ñ781

Oxvnlq PV/ Eudvkduhv MV/ Lfnhv N/ Vxq/ LI/ Iohwfkhu F/ Zuljkw VM dqg Srwwv PG1 534:1 Furvv0
erxqgdu| vxevlg| fdvfdghv iurp rlo sdop ghjudgh glvwdqw wurslfdo iruhvwv1 Qdwxuh
Frppxqlfdwlrqv ;= 55641

Oxvnlq PV/ Lfnhv N/ \dr WO dqg Gdylhv VM1 534<1 Zlogolih gliihuhqwldoo| diihfw wuhh dqg oldqd
uhjhqhudwlrq lq d wurslfdo iruhvw= Dq 4;0|hdu vwxg| ri h{shulphqwdo whuuhvwuldo ghidxqdwlrq
yhuvxv duwlilfldoo| dexqgdqw khuelyruhv1 Mrxuqdo ri Dssolhg Hfrorj|/ 89+9,/46:<Ñ46;;1

Oxvnlq PV/ Phlmddug H/ Vxu|d V/ Zdo}hu F/ Olqnlh P1 53531 Diulfdq Vzlqh ihyhu wkuhdwhqv
Vrxwkhdvw DvldÖv 44 hqghplf zlog slj vshflhv1 Frqvhuydwlrq Ohwwhuv h45:;71

Oxvnlq PV/ Lfnhv N/ Gdylhv V/ Mrkqvrq G dqg Ohrqj \W1 53541 Zlogolih glvwxuedqfhv dv d vrxufh
ri frqvshflilf qhjdwlyh ghqvlw| ghshqghqw pruwdolw| lq wurslfdo wuhhv1Surf1 U1 Vrf1 E1 5;;=
535433341

Plqlvwu| ri Qdwlrqdo Ghyhorsphqw +PQG,1 534:1 Zulwwhq Dqvzhu e| Plqlvwu| riQdwlrqdo
Ghyhorsphqw rq zlog erdu vljkwlqjv1

Qdwxuh Vrflhw| +Vlqjdsruh, +QVV,1 53451 Qdwxuh Vrflhw| +Vlqjdsruh,Öv Srvlwlrq Sdshu rq Zlog
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Sljv lq Vlqjdsruh1
Qhr O/ \hh DWN/ Fkrqj N\/ \hrk \V dqg Wdq KWZ1 53471 Wkh ydvfxodu sodqw iorud ri dedqgrqhg

sodqwdwlrqv lq Vlqjdsruh LY= Zlqgvru Iruhvw1 Qdwxuh lq Vlqjdsruh := <6043<1
Qjklhp OWS/ Wdq KWZ dqg Fruohww UW1 53481 Lqydvlyh wuhhv lq Vlqjdsruh= Duh wkh| d wkuhdw wr

qdwlyh iruhvwvB Wurslfdo Frqvhuydwlrq Vflhqfh/ ;+4,= 534Ñ5471
RÖEu|dq FM/ Sdwwrq QU/ Krqh M/ Ohzlv MV/ Ehughmr0Hvslqrod Y/ Ulvfk GU/ Kroghq PKdqg

PfGrqdog0Pdgghq H1 53541 Xquhfrjql}hg wkuhdw wr joredo vrlo fduerq e| d zlghvsuhdg
lqydvlyh vshflhv1 Joredo Fkdqjh Elrorj| 5;+6,/ ;::Ñ;;51

Shwhuv KD1 53341 Folghpld kluwd lqydvlrq dw wkh Sdvrk Iruhvw Uhvhuyh= Dq xqh{shfwhg sodqw
lqydvlrq lq dq xqglvwxuehg wurslfdo iruhvw1 Elrwurslfd/ 66+4,= 93Ñ9;1

Slqkhlur M/ Edwhv G/ GheUr| V/ Vdundu G/ Khlvwhundps V/ Ydq Zlooljhq EY dqg Udqnh M1 53471
qoph= Olqhdu dqg qrqolqhdu pl{hg hiihfwv prghov +U sdfndjh yhuvlrq 614 45;,1

Slqkhlur M dqg Edwhv G1 53331 Pl{hg0Hiihfwv Prghov lq V dqg V0SOXV1 4vw hgq1 Vsulqjhu0Yhuodj
Qhz \run1

U Fruh Whdp1 53541 U yhuvlrq 71318 +Vkdnh dqg Wkurz,1
Ulyhur PM/ Jdoodugr PD/ Pduqhw SJ dqg Yho‰vtxh} D1 534:1 Glhwdu| suhihuhqfh ri Hxurshdq zlog

erdu +Vxv vfurid O1, jud}lqj judvv dqg ohjxph dw wzr frqwudvwlqj sodqw khljkwv= D slorw
vwxg|1 Olyhvwrfn Vflhqfh 533= 97Ñ:31

Vfkoh| O dqg Urshu WM1 53361 Glhw ri zlog erduVxv vfurid lq Zhvwhuq Hxursh/ zlwk sduwlfxodu
uhihuhqfh wr frqvxpswlrq ri djulfxowxudo fursv1 Pdppdo Uhylhz 66+4,= 76Ñ891

Vhqlru DP/ Juxhehu FH/ Pdfkryvn|0Fdsxvndd J/ Vlpsvrq VM dqg Udxehqkhlphu G1 53491
Pdfurqxwulwlrqdo frqvhtxhqfhv ri irrg jhqhudolvp lq dq lqydvlyh pdppdo/ wkh zlog erdu1
Pdppdoldq Elrorj| ;4+8,= 856Ñ8591

Vulydwkvdq D/ Dqj D/ Yrjohu DS dqg Phlhu U1 53491 Ihfdo phwdjhqrplfv iru wkh vlpxowdqhrxv
dvvhvvphqw ri glhw/ sdudvlwhv/ dqg srsxodwlrq jhqhwlfv ri dq xqghuvwxglhg sulpdwh1
Iurqwlhuv lq ]rrorj| 46+4,/ 4:1

Zhku QK/ Khvv VF dqg Olwwrq FP1 534;1 Elrorj| dqg Lpsdfwv ri Sdflilf Lvodqgv Lqydvlyh
Vshflhv1 471Vxv vfurid / wkh Ihudo Slj +Duwlrgdfw|od= Vxlgdh,1 Sdflilf Vflhqfh :5+5,=
4::Ñ4<;1

Zlooldpv SM/ Rqj UF/ Eurglh MI dqg Oxvnlq PV1 53541 Ixqjl dqg lqvhfwv frpshqvdw h iru orvw
yhuwheudwh vhhg suhgdwlrq lq dq h{shulphqwdoo| ghidxqdwhg wurslfdo iruhvw1 Qdwxuh
Frppxqlfdwlrqv 45=4983049:41

\hdqj K\1 533:1 V|qfkurqrxv iorzhulqj ri wkh uxeehu wuhh + Khyhd eudvlolhqvlv, lqgxfhg e| kljk
vrodu udgldwlrq lqwhqvlw|1 Qhz Sk|wrorjlvw 4:8+5,= 5;6Ñ5;<1

\hh DWN/ Fruohww UW/ Olhz VF dqg Wdq KWZ1 53441 Wkh yhjhwdwlrq ri Vlqjdsruh 0 Dq xsgdwhg
pds1 JdughqvÖ Exoohwlq Vlqjdsruh 96+4 ) 5,= 538Ñ5451

\hh DWN/ Nzhn \F/ Qhr O dqg Wdq KWZ1 53491 Xsgdwlqj wkh fodvvlilfdwlrqv|vwhp iru wkh
vhfrqgdu| iruhvwv ri Vlqjdsruh1 Udiiohv Exoohwlq ri ]rrorj| 65= 44Ñ5 41

\rqj GO/ Ohh ES\K/ Dqj D dqg Wdq NK1 53431 Wkh vwdwxv rq Vlqjdsruh Lvodqg ri wkh Hxudvldq
Zlog Slj Vxv vfurid +Pdppdold= Vxlgdh,1 Qdwxuh lq Vlqjdsruh 6= 55:Ñ56:1

]xxu DI/ Lhqr HQ/ Zdonhu Q/ Vdyholhy DD dqg Vplwk JP1 533<1 Pl{hg hiihfwv prghov dqg
h{whqvlrqv lq hfrorj| zlwk U1 Vsulqjhu Vflhqfh ) Exvlqhvv Phgld1

�)525-? '4*

�549+8<':/54



";/,583 "5;4*/4-9 �� �� � � 


�/9:8/(;:/54 '8+'9 5, :8'49/:/54 5, Skdfrfkrhuxv diulfdqxv ��3+2/4� � �

� '4*
Srwdprfkrhuxv srufxv ��/44'+;9� � �

� /4 :.+ */,,+8+4: +)59?9:+39 5, 95;:.+84 �+ 4/4

Ioruldq Jergmd Frgmld-

-Oderudwrluh ghv Vflhqfhv Y•j•wdohv/ Kruwlfrohv hw Iruhvwl‘uhv +OdVYKI,/ Xqlw• gh Uhfkhufkh hq Iruhvwhulh hw Frqvhuydwlrq ghv Elr0uhvvrxufhv/

Xqlyhuvlw• Qdwlrqdoh gÖDjulfxowxuh/ ES 76/ N•wrx/ E•qlq/ Hpdlo= ioruldqfrgmld:;4Cjpdlo1frp

�(9:8'):
Wkh vxlgv duh jdph ri fkrlfh surylglqj lqqxphudeoh hwkqrelrorjlfdo ydox hv dqg lqfrph wr wkh
orfdo srsxodwlrq dqg fdq eh irxqg vkdulqj wkh vdph duhd ru olylqj vhsdudwho|1 Wklv vwxg| remhfwlyh
lv wr dvvhvv wkh duhdv v|psdwulf wr wkh uhg ulyhu krj dqg frpprq zduwkrj lq vrxwkhuq Ehqlq1 Wkh
rffxuuhqfh srlqwv ri wkh erwk vshflhv iurp wkh suhvhqfh lqglfhv zhuh uhfrughg d qg
frpsohphqwdu| vxuyh|v zhuh fduulhg rxw rq wkh edvlv ri d odqg fryhu pds ghvljqhg e hiruhkdqg
wr dvvhvv sdvw glvwulexwlrq1 Wkhlu sdvw dqg fxuuhqw glvwulexwlrq duhdv zhuhuhfrughg zlwk wkh Tjlv
6143 vriwzduh xvlqj wkh sro|jrq hqwlw| dqg qrgh dgglwlrq wrro dqgdovr wkh od|rxw wrro1 Wr dqdo|vh
wkh whpsrudo frqvwudlqwv lq wkh g|qdplf glvwulexwlrq duhdv/ odqg fryhu fodvvhv hyroylqj ryhu 48
|hduv zhuh xvhg iroorzlqj d jhrphwulf fruuhfwlrq ri wkh od|huv idflolwdwlqj jhrsurfhvvlqj1 Wkh
uhodwlyh dexqgdqfh ri lwv suhvhqfh zdv dovr pdwhuldolvhg1 Lw lv qrwhg wkdw 53( ri wkh glvwulexwlrq
duhd ri wkh erwk vshflhv kdv vkuxqn frqvlghudeo|1 Fxuuhqwo|/ qr v|psdwulf duhd fdq vwloo eh
revhuyhg lq wkhlu glvwulexwlrq duhdv dv zdv wkh fdvh lq wkh sdvw1 Dq doorsdwulvp duhd zdv
vxevhtxhqwo| fuhdwhg lq wkh Ehqlq Sodwhdx ghsduwphqw1 Wkh glvwulexwlrq duhdv ri erwk vshflhv
kdyh vr idu h{shulhqfhg skhqrphqd ri suhihuhqwldo kdelwdw orvv1 Wkh Odpd*v jd}hwwhg iruhvw
uhfrughg wkh kljkhvw dexqgdqfh ri suhvhqfh lqglfhv1 Zh vkrxog wklqn derx w jdph udqfklqj ru
vxlgv uhlqwurgxfwlrq surjudpphv lqwr sdvw glvwulexwlrq duhdv/ uhylhzlqj wkh odqg xvh srolf|/ wr
udlvh sxeolf dzduhqhvv ri wkh frkdelwlqj lpsruwdqfh zlwk dqlpdo vshflhv/ lghqwli| dqg frqwuro wkh
gliihuhqw pljudwlrq fruulgruv dqg lpsohphqw surmhfwv wr uhvwruh wkh prvw ghjudghg surwhfwhg duhdv
lq wkh sdvw dqg suhvhqw udqjh ri wkh wzr vshflhv1
Nh| zrugv= duhd/ ihudo sljv/ rffxuuhqfh/ ryhuods/ vrxwk Ehqlq1

�4:85*;):/54
Wkh lpsruwdqfh ri surwhfwhg duhdv/ sduwlfxoduo| wurslfdo iruhvwv/ lq lpsurylqjwkh hiihfwv ri folpdwh
dqg wkh orqj0whup suhvhuydwlrq ri wkh elrglyhuvlw| hohphqwv lv qr orqjhu lq grxew +Sdvfdo/ 5336,1
Xqiruwxqdwho|/ wkhvh g|qdplf hfrv|vwhpv kdv vr idu ehhq idfhg zlwk d vhulhv ri dqwkursrjhqlf
dfwlylwlhv dqg folpdwh xskhdydov +Gldoor hw do1/ 5344, wkuhdwhqlqjwkh vxuylydo ri iorud dqg idxqd
vshflhv/ sduwlfxoduo| odujh pdppdov vxfk dv wkh vxlgv1 Wdnlqj lqwr dffrxqw delrwlf dqg elrwlf
idfwruv/ folpdwlf idfwruv/ vrlo fkdudfwhulvwlfv dqg zdwhu fkhplvwu| rq wkh rqh kdqg/ dqg
frpshwlwlrq/ suhgdwlrq/ sdudvlwlvp/ frpphqvdolvp/ frrshudwlrq dqg pxwxdol vp rq wkh rwkhu kdqg
lqioxhqfh wkh h{lvwhqfh ri dqlpdo vshflhv +Zlqwhuedfk hw do1/ 5346,1 Fdvhv ri lqwud0jurxs
frpshwlwlrq pd| wkhuhiruh dulvh lq vshflhv ri wkh vdph idplo| zkhq uhvrxufhv duh vkduhg/ wkxv
lqioxhqflqj wkhlu g|qdplfv dqg glvwulexwlrq +gh Rolyhlud hw do1/ 5346,1 Gliihuhqwldo xvh ri lwv
doorfdwlrqv uhpdlqv d ixqgdphqwdo dowhuqdwlyh wr frpshqvdwh iru wkh h{foxvlrq ri vshflhv +Gdylv
hw do1/ 5344, uhtxlulqj wkh ixoilophqw ri irrg ixqfwlrqv exw deryhdoo pxwxdo dgrswlrq dqg kdelwdw
vkdulqj +Gmdjrxq hw do1/ 5346,1 Wklv lv krz vshflhv ri wkh vdph jhqxv dqg2ru idplo| fdq eh irxqg
lq uhodwhg hfrv|vwhpv/ hyhq lq vlplodu qlfkhv ru lq kdelwdwv wkdw duh qrw wrr idu dsduw exw gr qrw
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qhfhvvdulo| k|eulglvh1 Wklv lv wkh fdvh ri wkh Doehuwlqh Uliw zkhuh duhdv riryhuods ehwzhhq
Srwdprfkrhuxv oduydwxv +Fxylhu/ 4;55, dqg Srwdprfkrhuxv srufxv +Olqqdhxv/ 4:8;, zlwk dq
dowlwxglqdo vhsdudwlrq +Phlmddug hw do1/ 5344,1 Rq wkh rwkhu kdqg/wkh ghvhuw zduwkrjSkdfrfkrhuxv
dhwklrslfxv +Sdoodv/ 4:99, suryhg wr eh forvho| v|psdwulf zlwkSrwdprfkrhuxv oduydwxv/ zklfk lv
odujho| v|psdwulf zlwk wkh frpprq zduwkrj Skdfrfkrhuxv diulfdqxv +Jpholq/ 4:;;,1 Iroorzlqj
wkh zrun ri Dplq hw do1/ +534:,1
Skdfrfkrhuxv diulfdqxv / Srwdprfkrhuxv srufxv dqg Vxv vfurid grphvwlfxv duh wkh wkuhh
vshflhv ri vxlgv irxqg lq Ehqlq +Frgmld hw do1/ 5353d,1 Wkh| duh kljko| ydoxhg jdph iru kxqwhuv
dqg surylgh hqrxjk lqfrph iru wkh orfdo srsxodwlrq1 D vhyhuh ghjudgdwlrq ri wkh yhjhwdwlrq fryhu
lv qrwhg lq wkh vrxwkhuq sduw ri Ehqlq gxh wr d kljk frqfhqwudwlrq ri pruhwkdq kdoi ri wkh
srsxodwlrq +LQVDH/ 5349,1 Qr zrun lq wklv frxqwu| dqg qr uholdeoh gdwd |hw h{lvw wr vkrz zkhwkhu
ru qrw wkhuh lv d sdvw dqg suhvhqw v|psdwulf duhd zlwkSkdfrfkrhuxv diulfdqxv / dqg
Srwdprfkrhuxv srufxv / wzr idluo| surolilf vshflhv wkdw frxog vroyh wkh orz }rrwhfkqlfdo srwhqwldo
sureohp ri wkh orfdo slj1 Lw lv zlwklq wklv frqwh{w wkdw wkh suhvhqw vwxg| dlpv wr dvvhvv wkh uhg ulyhu
krj dqg frpprq zduwkrj v|psdwulf duhdv lq vrxwkhuq Ehqlq1 Wklv zrun lv d iluvw vwhs wrzdugv d
ehwwhu xqghuvwdqglqj ri wkhvh zlog sljv vshflhv glvwulexwlrq/ wr lqyhvwljdwh wkh sk|wr0hfrorjlfdo
fkdudfwhulvwlfv ri wkhlu kdelwdwv/ wkhlu glhw dqg hwkrorj|/ hwf1 Dv dvvxpswlrqv iru wklv vwxg| zh
kdyh= +l, wkhuh lv vwloo d odujh glvwulexwlrq ri v|psdwulf duhd iru erwk vshflhv> +ll, wkh orvv ri
suhihuhqwldo kdelwdwv uhpdlqv wkh pdlq fdxvh ri wkh fxuuhqw yluwxdo glvdsshdudqfh ri v|psdwulf
duhdv1 Zh zloo wu| wr uhvsrqg wr wkhvh k|srwkhvhv lq wkh uhpdlqlqj uhvxowv1

�':+8/'2 '4* �+:.5*9
Vwxg| duhd
Wkh vwxg| duhd olhv ehorz ;£33* Q odwlwxgh lq Ehqlq dqg ehwzhhq orqjlwxghv 4£69* dqg 5£7;* H
+Ilj1 4, zlwk d vxuidfh duhd ri 55833 Np 01 Wklv duhd lv fkdudfwhulvhg e| wzr folpdwlf }rqhv= wkh
Vxgdqr0Jxlqhdq wudqvlwlrq }rqh dqg wkh Jxlqhdq +Jxlqhdq0Frqjrohvh , }rqh1 Wkh Dwodqwlf/
Olwwrudo/ Prqr/ Frxiir/ Rx•p•/ Sodwhdx/ ]rx dqg sduwldoo| wkh Froolqhv duh wkh pdlq ghsduwphqwv
fryhulqj wkh vwxg| duhd1 Wkh vwxg| duhd lv erughuhg wr wkh qruwk e| wkh ghsduwphqwv ri Erujrx
dqg Grqjd/ wr wkh vrxwk e| wkh Dwodqwlf Rfhdq/ wr wkh hdvw e| wkh Ihghudo Uhsxeolf ri Qljhuld dqg
wr wkh zhvw e| wkh Uhsxeolf ri Wrjr1 D vdqg|0fod| ghsuhvvlrq frqwdlqv wkh Odpd jd}hwwhg iruhvw
zlwk dq dyhudjh dowlwxgh ri 93 p deryh vhd ohyho +Gdrxgd hw do1/ 5354,1Wkh yhjhwdwlrq frqvlvwv ri
d prvdlf ri ghqvh/ vhdvrqdoo| vzdps| iruhvwv vxuurxqghg e| |rxqj dqg rog ido orzv1 Wkh
dyhudjh dqqxdo whpshudwxuh ydulhv iurp 58£F wr 5<£F exw wkh uhodwlyh kxplglw| uhpdlqv idluo| kljk
wkurxjkrxw wkh |hdu1 Lq wkh Ornrol vzdps iruhvw/ fod|0vlow dqg shdw vrlov +Dgrprx hw do1/ 533<, duh
irxqg1 Wkh Jelgml vzdps phdgrz lv rqh ri wkh frpsrqhqwv ri wkh G•y• vzd ps iruhvw/ zklfk lv
dovr pdgh xs ri prvdlfv ri ilhogv dqg idoorz odqg1 Lw lv d sduwlfxodu hfrv|vwhp wkdw vkhowhuv/
dprqj rwkhu dqlpdo vshflhv +dsduw iurp wkh sodqwv grplqdwhg e| udiild sdopv,/ wkh sdqjrolq/ vxe0
srsxodwlrqv ri uhg ulyhu krj1 Zlwk d vxe0htxdwruldo folpdwh/ wkh uholhi ri wkh G•y• vzdps iruhvw lv
dq dooxyldo sodlq pdgh xs ri d vhulhv ri orzodqgv dqg vzdpsv1 Wkh Jqdqkrxl}rxqp‘ frppxqlw|
iruhvw frqvlvwv ri 5 iruhvw sdwfkhv= ]lqgml +9kd 57d 59fd, dqg Ndvvldjerqrx +53 kd 79d 65fd,
+Pdlulh gh Erqrx/ 534<,/ zlwk rwkhu sdwfkhv wr eh dgghg ryhu wlph1 Derxwsodqw irupdwlrqv lq wkh
V•gm‘0G•qrx dqg Krxhjrxgr Frpsoh{/ wkhuh duh gu| dqg rshq iruhvwv +Gm•k ol}rxq/
Je•jx•}rxq,/ zrrghg vdydqqdkv/ vkuxeodqgv dqg vd{lfrorxv vdydqqdkv +Dnrx‘ jqlqrx/ 5337,/
sodqwdwlrqv dqg vrphwlphv iruhvw jdoohulhv1 Lq wklv frpsoh{/ wkhuh duh dovr vwuhwfkhv ri pduvk|
judvvodqg dqg ulyhuv erughulqj wkh frppxqhv ri Erqrx dqg Dgmrkrxq1 Wkh jd}hw whg iruhvw ri
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Grjr 0N•wrx lv orfdwhg ehwzhhq 5£67* 59** dqg 5£75* 68** Hdvw orqjlwxghdqg ehwzhhq :£65* <** dqg
:£74* 56** Qruwk odwlwxgh zlwk d vxuidfh duhd ri 75/;83 khfwduhv +Ho0kdgm ) Ndnsr/ 533<,1 Wkh
Dje•0Prqjqlje• frpsoh{ lv orfdwhg lq wkh ]rx ghsduwphqw lq wkh vrxwk ri Ehqlq1 Wkh pdmru sduw
ri wklv frpsoh{ lv revhuyhg lq wkh Gmlgmd glvwulfw zkhuh Prqjqlje• lv irxqg dqg wkh rwkhu sduw lq
wkh Derph| frppxqh/ suhflvho| lq wkh G•wrkrx glvwulfw zkhuh Dje• lv revhuyhg1 W klv frpsoh{ lv
orfdwhg ehwzhhq :£48* 33% dqg :£53* 33% Qruwk odwlwxgh dqg ehwzhhq 4£85* 45% dqg 4£8:* 33% Hdvw
orqjlwxgh1 Wkh Gmdorxnrx Udqfk ehorqjv wr wkh zlogolih surgxfwlrq iruhvw hvwdwh fuhdwhg dqg
hqgrzhg zlwk d pdqdjhphqw dqg ghyhorsphqw sodq e| wkh SDJHIFRP lq 53 461

Phwkrg ri gdwd froohfwlrq
Ehiruh wr vwduw rxu ilhog zrun/ wkh
suhvhqfh ri Skdfrfkrhuxv diulfdqxv
dqg Srwdprfkrhuxv srufxv zdv
yhulilhg e| gluhfw revhuydwlrq dqg e|
xvlqj lqgluhfw hylghqfh vxfk dv
zdoorzv/ irrwsulqwv/ orgjlqjv/
gursslqjv/ vzloo gljjlqj dqg irrg
uhpdlqv +Frgmld hw do1/ 533<,1 Zh
xvhg JSV +Joredo Srvlwlrqlqj
V|vwhp, zlwk dq dffxudf| ri ³8 p wr
uhfrug wkh erwk vshflhv rffxuhqfh
srlqwv lq wkh ilhog wkurxjk vrph olqh
dqg srlqw wudqvhfwv iurp 48
Ghfhpehu 534< wr 5< Pdufk 5353
durxqg qlqh vlwhv +Ilj14,1 Zh wkhq
vxssohphqwhg rxu lqyhvwljdwlrqv zlwk
vxuyh|v/ hvshfldoo| uhjduglqj wr wkh
sdvw vshflhv glvwulexwlrq1 Rqfh wkh
lqirupdqwv kdg uhfrughg wkh suhylrxv
suhvhqfh ri wkh vshflhv/ zh wu| wr vhh
rq wkh odqg fryhu pds +iurp Odqgvdw
HWP 5337 vdwhoolwh lpdjhv, wkh
kdelwdw w|shv wkdw kdg suhylrxvo|
ehhq hvwdeolvkhg1 Wkh vdwhoolwh
lpdjhv xvhg zhuh xsordghg wr wkh
QDVD vlwh +hduwkh{soruhu1xvjv1jry, lq
wkh vrxwkhuq Ehqlq sduw gxulqj
mdqxdu| dqg iheuxdu| ri 5353 |hdu1
Wkhvh prqwkv duh fkrvhq jlyhq wkh
forxg fryhu lq wkh rwkhu prqwkv ri wkh
|hdu/ zklfk lv qrw frqgxflyh wr d jrrg dqdo|vlv1 Wkxv zh frpsduh wkh uhvxowv r evhuyhg rq wkh
pds wr wkh gliihuhqw kdelwdwv zkhuh wkh| frxog eh irxqg iroorzlqjwkh zrun ri Frgmld hw do1/
+5353d,1 Lq dgglwlrq/ fhuwdlq vrflr0surihvvlrqdo fdwhjrulhv zhuh vhohfwhggxulqj wkh vxuyh|
skdvhv lq sodfhv lq vrxwkhuq Ehqlq zkhuh wkh suhvhqfh ri wkhvh wzr vxlgv zdv uhsruwhg1 Wkhvh
zhuh= iduphu/ kxqwhu/ wudghu/ orjjhu/ surfhvvru ri djulfxowxudo surgxfwv/yhwhulqduldq/ hfrorjlfdo

Ilj1 4= Vwxg| duhd1
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jxlgh dqg khughu1 Wkh vdpsoh vl}h +q, wr eh vxuyh|hg zdv fdofxodwhg xvlqj wkhqrupdo
dssur{lpdwlrq htxdwlrq ri wkh elqrpldo glvwulexwlrq +Gdjqholh/ 4<<;,=

zkhuh lv wkh vdpsoh vl}h shu vhohfwhg yloodjh/ s @ 3157 lv sursruwlrq ri uhvlghqwv dzduh ri wkh
fxuuhqw vxlgv suhvhqfh/ X40n 2 5 lv wkh vwdqgdugl}hg ydoxh zlwk d suredelolw| s htxdov 40n 2 5 iru d
suredelolw| ri 31<8 +zlwkn @ 3138/ X40n 2 5 Ç4197, dqg g lv wkh pdujlq ri huuru ri wkh phdvxuhg
sdudphwhuv krzhyhu d vwdqgdug huuru ri 9( zloo eh frqvlghuhg iru wklv vwxg|1 D wrwdo ri q@46;
shrsoh iurp wkhvh gliihuhqw vrflr0surihvvlrqdo fdwhjrulhv dqg hwkqlf jurxsv zhuh lqwhuylhzhg1

Gdwd dqdo|vlv phwkrg
Wkh sdvw dqg suhvhqw rffxuuhqfh srlqwv
ri wkh vxlgv uhfrughg zhuh surmhfwhg
xvlqj Tjlv 6143 vriwzduh wr hvwdeolvk wkh
sdvw dqg suhvhqw glvwulexwlrq od|huv ri
hdfk vshflhv zlwk wkh sro|jrq ihdwxuh dqg
qrgh wrro1 Wkh glvwulexwlrq pdsv zhuh
wkhq ghvljqhg xvlqj wkh od|rxw wrro1 Wkh
odqg fryhu pdsv zh surgxfhg iurp
Odqgvdw O: HWP. +Hqkdqfhg Wkhpdwlf
Pdsshu Soxv, vdwhoolwh lpdjhv iurp 5337
dqg Odqgvdw O; ROL0WLUV +Rshudwlrqdo
Odqg Lpdjhu dqg Wkhupdo Lqiuduhg

Vhqvru, lpdjhv iurp 534< zhuh xvhg wr vhh wkh hyroxwlrq ri odqg fryhu fodvvhv d w wkh ohyho ri
sdvw dqg suhvhqw rffxuuhqfh duhdv1 Sulru wr wkhlu xvh dqg wr idflolwdwh jhrsurfhvvlqj/ jhrphwulf
fruuhfwlrqv zhuh pdgh wkurxjk wkh vxe0phqx surfhvvlqj/ %fkhfn ydolglw|%1 D fodvvlilfdwlrq lq
judgxdwlrq zdv fduulhg rxw zlwk uhjdug wr wkh qxpehu ri suhvhqfh lqglfhv revhuyhg dw wkh
rffxuuhqfh vlwhv1

!+9;2:9
Sdvw dqg suhvhqw glvwulexwlrq duhd
Wkh sdvw dqg suhvhqw glvwulexwlrq ri frpprq zduwkrj dqg uhg ulyhu krj lv vkrzq lq Ilj1 61 Wkh
glvwulexwlrq duhd ri wkh frpprq zduwkrj dqg uhg ulyhu krj kdv vkuxqn e| 46( d qg :(
uhvshfwlyho| qrzdgd|v1 Wkxv lq rxu vwxg| duhd/ wkh frpprq zduwkrj lv vwloo irxqg lq wkh Dje•0
Prqjqlje• frpsoh{ +frppxqh ri Derph|,/ wkh Gmdorxnrx udqfk +frppxqh ri Vdydorx, dq g wkh
ghjudghg iruhvw ri Grjr0Nhwrx1 Wkh uhg ulyhu krj rq wkh rwkhu kdqg lq wkh V•gm‘ dqg Krxhjrxgr
frpsoh{ +frppxqh ri ]• dqg Dgmrkrxq,/ wkh jd}hwwhg Odpd iruhvw/ wkh Jqdqkr xl}rxqp‘
frppxqlw| iruhvw +frppxqh ri Erqrx,/ wkh Ornrol vzdps| iruhvw/ wkh Nrxyl}rxq vdfuhg i ruhvw
dqg wkh Jelgml vzdps| phdgrz +frppxqh ri Grjer,1 Wkh v|psdwkulf duhdv lghqw lilhg lq wkhlu
klvwrulfdo udqjh uhsuhvhqwhg 7( ri rxu vwxg| vlwh wrwdo duhd1 Doorsdwulvp duhdv fdq eh revhuyhg
ehwzhhq wkh ghjudghg Grjr0N•wrx iruhvw dqg wkh Nrxyl}rxq vdfuhg iruhvw1

Ilj1 5= Shuvrqv vxuyh|hg e| gliihuhqw vrflr0surihvvlrqdo fdwhjrulhv1
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Glvwulexwlrq duhd dffruglqj wr odqg fryhu
Wkh odqg fryhu fodvvhv hyroxwlrq lq wkh sdvw dqg suhvhqw glvwulexwlrq duhdv ri wkh frpprq
zduwkrj dqg uhg ulyhu krj duh vkrzq lq Ilj1 71

Ilj 18 suhvhqwv d eulhi vxppdu| ri wkh lqirupdwlrq frqwdlqhg lq Ilj1 7 wr e hwwhu xqghuvwdqg wkh
g|qdplfv ri wkh sdvw dqg suhvhqw glvwulexwlrq ri wkh wzr vxlgv1 Iru frpprq zd uwkrj/ d uhjuhvvlrq
ri wkh vkuxee| vdydqqdk/ rshq iruhvw dqg zrrghg vdydqqdk/ vzdps dqg xqgh u0sdop fodvvhv
wrzdugv djjorphudwhv/ ilhogv dqg idoorzv dqg jdoohu| iruhvw fdq eh vhhq1 Derxw uhg ulyhu krj/ zh
kdyh d uhgxfwlrq lq wkh fodvvhv ri vzdps/ jdoohu| iruhvw/ ghqvh iruhvw/ rshq iruhvw dqg zrrghg
vdydqqdk dqg vkuxee| vdydqqdk iru wkh ehqhilw ri ilhog dqg idoorz/ djjorphudwlrq fodvvhv/ idupv
xqghu sdop wuhhv dqg sodqwdwlrqv zlwk wkh dsshdudqfh ri wkh qhz eduh vrlo fodvv1

Uhodwlyh dexqgdqfh lq fxuuhqw udqjh
Wkh uhodwlyh dexqgdqfh ri rffxuuhqfh lqglfhv lq wkh fxuuhqw udqjh ri wkh frpprq zduwkrj dqg
uhg ulyhu krj lv vkrzq lq Ilj1 91 Wkh uhodwlyh dexqgdqfh ri suhvhqfh lqglfhv lq wkh frpprq
zduwkrj*v glvwulexwlrq duhd lv kljk lq wkh Dje•0Prqjqlje• frpsoh{ dqg wkh Gmdorxnrx udqfk1 Lq
wkh uhg ulyhu krj/ wkh kljkhvw suhvhqfh lqglfhv duh irxqg lq wkh Odpd fodvvlilhg iruhvw/ wkh
Jqdqkrxl}rxqp‘ frppxqlw| iruhvw dqg wkh Ornrol vzdps iruhvw1

Ilj1 6= Sdvw +L, dqg suhvhqw +LL, glvwulexwlrq duhd riSkdfkrfkrhuxv diulfdqxv dqg Srwdprfkrhuxv srufxv 1
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Wkh sdvw dqg suhvhqw glvwulexwlrq udqjh ri wkh frpprq zduwkrj dqg uhg ulyhu krj zdv dgguhvvhg
lq wklv vwxg| lq vrxwkhuq Ehqlq1 Pruh wkdq 4<( ri wkh ruljlqdo glvwulexwlrq duhdv ri wkh wzr vshflhv
lq wkh sdvw kdyh ehhq uhgxfhg xs xqwlo qrz lq rxu vwxg| duhd1 Doo wklv pdnhv wkh srvvlelolw| ri qrw

Ilj1 7= Odqg fryhu fodvvhv lq wkh sdvw +L, dqg suhvhqw +LL, glvwulexwlrq duhdv ri Skdfkrfkrhuxv diulfdqxv dqg Srwdprfkrhuxv srufxv lq vrxwkhuq

Ehqlq1

Ilj 1 8= Odqg fryhu fodvvhv glvwulexwlrq lq wkh sdvw dqg suhvhqw glvwulexwlrq duhdv ri Skdfkrfkrhuxv diulfdqxv +L, dqgSrwdprfkrhuxv srufxv +LL,

lq Ehqlq1
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kdylqj d v|psdwulf duhd dw suhvhqw1 Wkh
v|psdwulf vshfldwlrq revhuyhg rq wkhp lq
wkh sdvw zdv pdlqo| pdgh srvvleoh e| wkh
frh{lvwhqfh ri doorsdwulf/ shulsdwulf dqg
sdudsdwulf vshfldwlrq +Ilw}sdwulfn hw do1/
533;, ehlqj edvlf fdwhjrulhv ri wkh
jhrjudsklf vshfldwlrq revhuyhg lq wkhvh
vxlgv1 Wkh jd}hwwhg Grjr0N•wrx iruhvw dqg
wkh vdfuhg iruhvw ri Nrxyl}rxq fdqqrw eh
lqfoxghg dv sduw ri wkh fxuuhqw v|psdwulf
duhd/ hyhq wkrxjk wkh|Öuh txlwh forvh wr
hdfk rwkhu +Doohq ) Wxuhool/ 5334, ehfdxvh
hyhq wkrxjk wkh| duh vlwxdwhg lq wkh vdph
hfrorjlfdo qlfkh/ wkhlu duhdv gr qrw ryhuods
dv wkh| glg lq wkh sdvw/ dffruglqj wr wkh
orfdo srsxodwlrq dqg suryhq e| wkh suhvhqw
glvwulexwlrq pds1 Wklv vlwxdwlrq lv pdgh
srvvleoh e| jhrjudsklfdo eduulhuv dqg wkh
kljk ghjuhh ri dqwkurslvdwlrq/ zklfk kdv ohg
wr wkh wrwdo dqg yhu| h{whqvlyh ghjudgdwlrq
ri wkh jd}hwwhg Grjr0N•wrx iruhvw/ zklfk qr
orqjhu doorzv wkh pryhphqw ri wkhvh vxlgv
lq wkhlu udqjhv glvwulexwlrq +Phlmddug hw do1/
5344,1 Wklv lv hvshfldoo| wuxh dv wkh vxe0
srsxodwlrqv ri wkh frpprq zduwkrj lq
Grjr0N•wrx duh yhu| lvrodwhg1 Pruhryhu/ zh
zhuh rqo| deoh wr revhuyh frpprq zduwkrj
gxulqj rxu lqyhvwljdwlrqv lq wkh Dje• dqg
Prqjqlje• frpsoh{/ exw wkh qhljkerxulqj srsxodwlrq ehduv zlwqhvv w r wkh vpdoo qxpehuv
suhvhqfh ri uhg ulyhu krj lq wklv duhd wkuhdwhqhg e| kxpdq dfwlylwlhv1 Orqj0whup lqyhvwljdwlrqv
zlwk skrwrjudsklf wudsv duh qhfhvvdu| lq wklv frpsoh{ zkhuh erwk vshflhv fr xog d sulrul olyh lq
v|qw|slfdo kdelwdwv1 Wkh udslg hyroxwlrq lq wkh g|qdplfv ri wkh odqg xvh fodvvhv lq wkh udqjhv ri
wkh frpprq zduwkrj dqg wkh uhg ulyhu krj lv txlwh uhpdundeoh/ lqglfdwlqj dgydqfhg
dqwkurslvdwlrq1 Dowkrxjk hqruprxv hiiruwv lq whupv ri frqvhuydwlrq dfwlrqv duh ehlqj pdgh lq wkh
Odpd jd}hwwhg iruhvw dqg lq wkh lvohwv ri Ndvvldjerqrx dqg ]lqgml lq Jqdqkrxl}rxqp‘1
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Ilj1 9= Uhodwlyh dexqgdqfh ri rffxuuhqfh lqglfhv lq wkh fxuuhqw

glvwulexwlrq duhdv riSkdfkrfkrhuxv diulfdqxv dqg Srwdprfkrhuxv

srufxv 1

Ilj1 := +d,= Uhg ulyhu krj wuds

lqvwdoohg lq V•gm‘0Ghqrx dqg

Krxhjrxgr frpsoh{> +e,= frpprq

zduwkrj vxe0dgxow lqglylgxdo nloohg lq

Dje• dqg Prqjqlje• frpsoh{

+Djernsd, diwhu wkuhh frqvhfxwlyh

kxqwlqj gd|v> +f,= \dp fxowlydwlrq lq

wkh Jd}hwwhg Grjr0N•wrx iruhvw1
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Dffruglqj wr wkh zru n ri Oh0Jodxqhf/ +5339,> Frgmld hw do1/ +533:,> Frgmld hw do1/ +5354,/wkh
frpprq zduwkrj suhihuv rshq iruhvw dqg zrrghg vdydqqdk/ idoorz odqg dqg jhqhudoo| dyrlgv
ghqvh iruhvwv1 Wkh uhg ulyhu krj rq wkh rwkhu kdqg olnhv wr eh irxqg lq vzdps| duhdv/ ulyhuedqnv/
ghqvh iruhvwv/ jdoohu| iruhvwv exw dovr lq vhfrqgdu| kdelwdwv vxfk dv ilhogv/ gu| iruhvwv dqg
zrrghg vdydqqdkv +Vh|gdfn/ 4<<3> Yhufdpphq hw do1/ 4<<6> Krxhkrxqkd/ 53 44> Ohxv dqg
Yhufdpphq/ 5346,1 Xqiruwxqdwho|/ lw lv wkhvh pdlq suhihuuhg kdelwdwv wkdw duh irxqg lq wkh odujho|
uhgxfhg odqg fryhu fodvvhv lq ehqhilw wr rwkhuv iru frpprq zduwkrj dqg uhg ulyhu krj lq wkhlu
udqjhv1 Frqvhtxhqwo|/ wkh udqjhv ri erwk vshflhv vxiihu iurp d fuxfldo sur eohp ri kdelwdw orvv1
Vrph ri wkh fdxvhv ri wklv skhqrphqrq duh vkrzq lq Ilj1 : zkhuh 73194( ri wkh yduldwlrq lq
kxqwlqj sudfwlfh +„0 +;<, @ 8175> S @ 4> U0@ 73194(, zdv h{sodlqhg e| glvwulfw +S ?3138,1 Zh fdq
dozd|v vhh rq wklv iljxuh wkh djulfxowxuh dfklhyhphqw1

Wklv skhqrphqrq lv pdlqo| fdxvhg wkhq e| wkh uhvxujhqfh ri kxpdq dfwlylwl hv +djulfxowxuh/
kxqwlqj/ hwf1, dqg wkh dqdufklf rffxsdwlrq ri surwhfwhg duhdv dv zlwqhvvhg lq Frgmld hw do1/
+534;,Öv zrun dqg revhuyhg lq wkh fodvvlilhg iruhvw ri Grjr0Nhwrx dqg lq wkhDjeh0Prqjqljeh
frpsoh{1 Wkh k|srwkhvlv wkdw wkh orvv ri suhihuhqwldo kdelwdwv uhpdlqvwkh pdlq fdxvh ri wkh
fxuuhqw glvdsshdudqfh ri wkh v|psdwulf duhdv lq rxu vwxg| duhd lv yhulilhg1 Doowklv uhiohfwv wkh
dexqgdqfh ri suhvhqfh lqglfhv dw wkh fxuuhqw rffxuuhqfh vlwhv ri wkh wzr vshflhv lq vrxwkhuq
Ehqlq1 Wkh pljudwlrq hiihfw ri wkh uhg ulyhu krj iurp wkh lvohwv ri Ndvvldjerqrx dqg ]lqgml wrzdugv
wkh iruhvwv ri Gmhkol}rxq/ Jehjeh}rxq dqg wkh vzdps| phdgrz ri V•gm‘ g xulqj wkh iorrg shulrg
frxog/ lq dgglwlrq wr kxpdq dfwlylwlhv lqfoxglqj djulfxowxuh dqg kxqwlqj/ h{sodlq wkh uhodwlyh
dexqgdqfh ri lqglfhv lq wkh frppxqlw| duhd ri Jqdqkrxl}rxqp‘ dqg wkh V• gm‘0krxhjrxgr
frpsoh{1 Wkh jd}hwwhg Odpd iruhvw dqg wkh Gmdorxnrx udqfk uhfrughg wkh kljkhvw qxpehuv ri
foxhv uhvshfwlyho| ehfdxvh ri wkh surwhfwlrq vwdwxv ri wklv duhd dw Pdvvl/ Nrwr dqg wkh qhz
frqvhuydwlrq dfwlrqv lq wkh rog Vdydorx iruhvw/ zklfk lv qrz d udqfk dqg zkh uh lq wkh sdvw erwk
vshflhv zhuh irxqg1

�54)2;9/54
Wkh sdvw dqg fxuuhqw udqjh ri wkh frpprq zduwkrj dqg uhg ulyhu krj zdv lghqwlilhg dqg wkhq
dvvhvvhg lq wklv vwxg| e| surylglqj dq ryhuylhz ri uhodwlyh dexqgdqfh1 Lq vxp/wkh udqjh ri erwk
vshflhv kdv vkuxqn frqvlghudeo| ryhu wlph1 Lq dgglwlrq wr wkh lqyhvwljdwlrqv wkdw zloo kdyh wr eh
fduulhg rxw lq wkh Dje•0Prqjqlje• frpsoh{/ qr v|psdwulf duhd lv |hw revhuydeoh lq wkhlu
glvwulexwlrq duhdv dv zdv wkh fdvh lq wkh sdvw1 Wkh glvwulexwlrq duhdv ri wkh wzr vshflhv kdyh vr
idu h{shulhqfhg orvv ri suhihuhqwldo kdelwdw1 Dsduw iurp wkh Odpd jd}hwwhg iruhvw/ zkhuh juhdw
frqvhuydwlrq hiiruwv kdyh ehhq shushwxdwhg ryhu wlph/ mxvwli|lqj wkh uhodwlyh dexqgdqfh ri wkh
suhvhqfh lqglfhv/ zh pxvw uhgrxeoh hiiruwv lq wkh uhvw ri wkh fxuuhqw glvwulexwlrq duhdv ri wzr
vshflhv li zh gr qrw zdqw wr idfh wkh wrwdo froodsvh ri wkhvh hfrv|vwhpv lq dihz pruh |hduv1
Dsduw iurp d ihz vfdwwhuhg jurxsv ri lqglylgxdov/ rqo| wzr yldeoh srsxodwlrqv shuvlvw lq wkh Odpd
iruhvw0Ornrol vzdps iruhvw eorfn dqg wkh Erqrx iruhvw0V•gm‘ Ghqrx Krxhjrxgr frpsoh{ eorfn1

Zh vxjjhvw wr=
0Uhylhz wkh odqg xvh srolf| dqg/ deryh doo/ wr udlvh sxeolf dzduhqhvv riwkh frkdelwlqj
lpsruwdqfh zlwk dqlpdo vshflhv>
0Lpsohphqw surmhfwv wr uhvwruh wkh prvw ghjudghg surwhfwhg duhdv lq wkhlu sdvw dqg suhvhqw udqjh>
0Uhjurxs wkh kxpdq orfdo srsxodwlrq/ dv zdv wkh fdvh lq wkh jd}hwwhg Odpd iruhvw/ lq vpdoo
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iudjphqwv vfdwwhuhg wkurxjkrxw wkh glvwulexwlrq duhdv ri wkh wzr vshflhv wkdw kdyh ehhq vhyhuho|
ghjudghg>
0Wklqn derxw jdph udqfklqj ru vxlgv uhlqwurgxfwlrq surjudpphv lqwr sdvw glvwulexwlrq duhdv
zkhuh pdmru frqvhuydwlrq hiiruwv duh ehlqj pdgh dqg frqwlqxh wr eh pdgh>
0Lghqwli| dqg prqlwru wkh gliihuhqw pljudwlrq fruulgruv ri wkh wzr vshflhv lq wkhlu udqjhv1

�)145=2+*-+3+4:9
Zh zrxog olnh wr wkdqn wkh orfdo srsxodwlrq olylqj lq wkh gliihuhqw orfdolwlhv zh ylvlwhg iru idflolwdwlqj
wkh ilhog zrun dqg wkh Ehqlq Jhqhudo Gluhfwrudwh ri Zdwhu/ Iruhvwv dqgKxqwlqj +GJHIF, iru wkh
uhvhdufk dxwkrul}dwlrq1 Rxu judwlwxgh dovr jrhv wr wkh %Grfwrudo VwxghqwVxssruw Surjudpph
+SDG, 534:0534;% ri wkh Ehqlqhvh jryhuqphqw iru kdylqj pdgh vrph ilqdqfldo phdqv dydlodeoh
iru wkh uhdol}dwlrq ri wklv zrun1

!+,+8+4)+9
Dgmlq/ F1 N1/ Orxjehjqrq/ W1 R1/ Frgmld/ M1 W1 F1/ ) Phqvdk/ J1 D1 53441 Glvwulexwlrq/

fdudfw•ulvdwlrq •frorjltxh gh oÖkdelwdw hw qrwhv vxu oh u•jlph dolphqwdluh gx skdfrfk‘uh
frppxq/ Skdfrfkrhuxv diulfdqxv +Jpholq/ 4:;;, dx Vxg gx E•qlq1 Lqw1 M1 Elro1 Fkhp1
Vfl1/ 8/ 4<3:Ñ4<541

Djdvvrxqrq/ P1 G1 53381 Hfrorjlh dolphqwdluh gx skdfrfk‘uh + Skdfrfkrhuxv diulfdqxv / Jpholq
4:;;, gdqv od iru’w fodvv•h gh Zdul0Pdur dx E•qlq1 P•prluh gh 6‘ f|foh
GHVV2IVD2XDF/ Derph|0Fdodyl1 s ;81

Doohq/ K1 R1/ ) O|qqh/ K1 R1 4<<91 Zdlwlqj iru Vshfldwlrq= wkh Hiihfwri srsxodwlrq Vxeglylvlrq rq
wkh Wlph wr Vshfldwlrq1 Vrflhw| iru wkh Vwxg| ri Hyroxwlrq/ 83+8,/ 4:75Ñ4:7<1

Doohq/ K1 R1/ ) Wxuhool/ P1 53341 Wkh hyroxwlrq ri srvw}|jrwlf lvrodwlrq= dffxpxodwlqj Gre}kdqvn|0
Pxoohu Lqfrpsdwlelolwlhv1 Vrflhw| iru wkh Vwxg| ri Hyroxwlrq/ 88+9,/ 43;8Ñ43<71

Dplq/ U1/ Zdfkhu/ W1/ ) Exw|qvnl/ W1 534:1 V|psdwu| Dprqj Wkuhh Vxlg Vshflhv +Idplo| Vxlgdh,
Rq Wkh Qruwk Frdvw Ri Nhq|d1 Mrxuqdo ri Hdvw Diulfdq Qdwxudo Klvwru|/ 439/ 9:Ñ:;1

Frgmld/ I1 J1/ Orxjehjqrq/ R1 W1/ Grvvrx/ P1 H1/ ) Frgmld/ M1 W1 F1 53541 Kdelwdwv Vhohfwlrq zlwk
Skdfrfkrhuxv diulfdqxv +Jpholq 4:;;, dqg Srwdprfkrhuxv srufxv +Olqqdhxv 4:8;, Glhw
wkurxjk Orfdo Shufhswlrq lq Vrxwk ri Ehqlq1 Dqlpdo Elrglyhuvlw| dqg Frqvhuydwlrq/ 4:1

Frgmld/ I1 J1/ Orxjehjqrq/ R1 W1/ Odeud/ P1/ ) Grvvrx/ P1 H1 5353e1 Vdihjxduglqj ri Ehqlq zlog
sljv kdelwdwv wr lqfuhdvh wkh uhvlolhqfh ri vsrqwdqhrxv dqg pdujlqdo srsxodwlrqv1
Prurffdq Mrxuqdo ri Djulfxowxudo Vflhqfhv/ 4+9,/ 638Ñ6491 zzz1whfkdjur1ruj1

Frgmld/ I1 J1/ Orxjehjqrq/ W1 R1/ Phqvdk/ D1 J1/ ) Frgmld/ M1 W1 F1 5353d1 Sodfh gx srwdprfk‘uh
urx{ hw gx skdfrfk‘uh frppxq dx E•qlq sdupl ohv Vxlg•v —= v|qwk‘vh eleolrjudskltxh1
Exoo1 Phqv1 Vrf1 Olqq1 O|rq/ ;<+809,/ 94Ñ;:1
kwws=22zzz1olqqhhqqh0o|rq1ruj2vsls62vsls1sksBduwlfoh4<8:

Frgmld/ I1 J1 +534;,1 Ghwhuplqdqwv ri wkh dexqgdqfh ri wkh frpprq klss rsrwdpxv
Klssrsrwdpxv dpsklelxv +Olqqdhxv / 4:8;, lq wkh Prqr Wudqverxqgdu| Elrvskhuh
Uhvhuyh1 Pdvwhu Wkhvlv1 Xqlyhuvlw| ri Derph|0fdodyl/ Idfxow| ri Djulfxowxudo Vflhqfh1 86
sdjhv1

Frgmld/ M1 W1 F1/ Hnxh/ P1 U1/ ) Frqgh/ V1 N1 533:1 OÖkdelwdw gx skdfrfk‘uh +Skdfrfkrhuxv
diulfdqxv, gdqv od iru’w fodvv•h ghv Wurlv Ulyl‘uhv dx E•qlq1 Lq—= Txhoohv dluhv surw•j•hv
srxu oÖDiultxh gh oÖRxhvw—B Frqvhuydwlrq gh od elrglyhuvlw• hw g•yhorsshphqw +D1 Irxuqlhu/
E1 Vlqvlq/ ) J1 D1 Phqvdk +hgv1,> LUG,1 Pduvhlooh/ 56;0579 ss1

�)525-? '4*
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Frgmld/ M1 W1 F1/ Orxjehjqrq/ W1/ ) Dgmlq/ F1 N1 533<1 …wxglhu Od Glvwulexwlrq …frorjltxh Hw Ohv
Idfwhxuv Gx Fkrl{ Gh OÖkdelwdw Srxu Od Frqvhuydwlrq Ghv Vxlgdh Skdfrfk‘uh Hw
Srwdprfk‘uh—= oÖh{hpsoh gx E•qlq1 Lq= S1 Wulsohw/ +hgv,/ Pdqxho gh jhvwlrqghv dluhv
surw•j•hv g*Diultxh iudqfrskrqh1 Dzho|/ Sdulv/ 45481 kwwsv=22grl1ruj2kdo03399<48:

Gdjqholh/ S1 4<<;1 Vwdwlvwltxhv wk•rultxhv hw dssoltx•hv1 Euxvvhov=Gh Erhfn hw Oduflhu1
Gdylv/ P1 O1/ Nhoo|/ P1 M1/ ) Vwdxiihu/ G1 I1 53441 Fduqlyruh fr0h{lvwhqfh dqg kdelwdw xvh lq wkh

Prxqwdlq Slqh Ulgjh Iruhvw Uhvhuyh/ Ehol}h1 Dqlpdo Frqvhuydwlrq/ 47/ 479<Ñ4:<81
gh Rolyhlud/ W1 J1/ ) Shuhlud1/ M1 D1 53461 Lqwudjxlog suhgdwlrq dqg lqwhuvshflilf nloolqj dv vwuxfwxulqj

irufhv ri fduqlyrudq frppxqlwlhv lq Vrxwk Dphulfd1 Mrxuqdo ri Pdppdo Hyroxwlrq/ 4Ñ4 31
Gldoor/ K1/ Edped/ L1/ Edulpd/ \1 V1 V1/ Ylvvhu/ P1/ Edoor/ D1/ Pdpd/ D1/ Yudqnhq/L1/ Pdljd/ P1/ )

Erjdhuw/ M1 53441 Hiihwv frpelq•v gx folpdw hw ghv suhvvlrqv dqwkursltxhvvxu od
g|qdpltxh •yroxwlyh gh od y•j•wdwlrq gÖxqh }rqh surw•j•h gx Pdol +U•vhuyh gh Ilqd/
Erxfoh gx Edrxo•,1 Vflhqfh hw Fkdqjhphqwv sodq•wdluhv2V•fkhuhvvh/ 55+5,/ <:Ñ43:1

Gmdjrxq/ F1 D1 P1 V1/ Ndvvd/ E1/ Phqvdk/ D1 J1/ ) Vlqvlq/ D1 E1 53461 Vhdvrqdo kdelwdw dqg glhw
sduwlwlrqlqj ehwzhhq wzr v|psdwulf erylg vshflhv lq Shqgmdul Elrvskhuh Uhvhuyh +qruwkhuq
Ehqlq,= zdwhuexfn dqg zhvwhuq nre1 Diulfdq ]rrorj|/ 7;/ 5:<Ñ5;<1

Ilw}sdwulfn/ E1 P1/ Irug|fh/ M1 D1/ ) Jdyulohwv/ V1 533;1 Zkdw/ li dq|wklqj/ lv v|psdwulf vshfldwlrqB
Mrxuqdo ri Hyroxwlrqdu| Elrorj|/ 54/ 4785Ñ478<1

Krxhkrxqkd/ G1 K1 P1 53441 Hwxgh gh oÖderqgdqfh hw gh od u•sduwlwlrq j•rjudskltxh gh
Srwdprfkrhuxv srufxv gdqv od iru’w fodvv•h gh od Odpd dx Vxg gx E•qlq1 Lqvwlwxw
Sro|whfkqltxh Uxudo gh Irupdwlrq hw gh Uhfkhufkh Dssoltxhh +LSU2LIUD, gh Ndwlerxjrx/
s ;81

LQVDH1 53491 Hiihfwliv gh od srsxodwlrq ghv yloodjhv hw txduwlhuv gh ylooh gx E•qlq1 UJSK07/ 5346/
;81

Oh0Jodxqhf/ J1 D1 O1 53391 Hwxgh •slg•plrorjltxh gx f|foh vdxydjh gh od s hvwh sruflqh diulfdlqh
gdqv od u•jlrq gx Vlqh Vdorxp dx V•q•jdo1 Lq —= Grfwhxu yhwhulqdluh1 Xqly1 Sdxo0Vdedwlhu/
Wrxorxvh—= 804731

Ohxv/ N1/ ) Yhufdpphq/ S1 53461Srwdprfkrhuxv srufxv 1 Lq= M1V1 Nlqjgrq dqg P1 Kriipdqq
+hgv,/ Wkh Pdppdov ri Diulfd1 Yroxph 91 Sljv/ Ghhu/ Jludiih/ Erylgv/ dqg Klssrv1
Eorrpvexu| Sxeo1/ Orqgrq/ 6:Ñ731

Phlmddug/ H1/ GÖ Kxduw/ M1/ ) Rolyhu/ Z1 53441 Idplo| Vxlgdh +Sljv, +G1 H1 Zlovrq ) U1 D1
Plwwhuphlmhu +hgv1,,1 Kdqgerrnv ri wkh Pdppdov ri wkh Zruog1 Yro1 51 Krrihg Pdppdov1
O|q{ Hg1/ Edufhorqd/ Hvsdjqh= 57;05<41 LVEQ <:;0;70<98860::071

Sdvfdo/ M1 S1 53361 Ghvfulswlrq hw G|qdpltxhv ghv Plolhx{ Iruhvwlhuv1 Qrwlrqv vxu ohv vwuxfwxuh hw
g|qdpltxh ghv iru’wv wurslfdohv kxplghv1 Uhy1 Iru1 Iu1 OY0Qxp•ur Vs•fldo / 44;Ñ4631

Vh|gdfn/ D1 K1 Z1 4<<31 Wkh hfrorj| ri wkh exvkslj + Srwdprfkrhuxv srufxv Olqq1 4:8;, lq wkh
Fdsh Surylqfh/ Vrxwk Diulfd1 SkG wkhvlv/ Xqly1 Vwhoohqervfk/ Vwhoohqervfk/ Vrxwk Diulfd1

Yhufdpphq/ S1/ Vh|gdfn/ D1 K1 Z1/ ) Rolyhu/ Z1 O1 U1 4<<61 Wkh Exvk Sljv +Srwdprfkrhuxv
oduydwxvdqg S1 srufxv,1 Lq= Sljv/ Shffdulhv/ dqg Klssrv= Vwdwxv Vxuyh| dqg Frqvhuydwlrq
Dfwlrq Sodq +Z1 O1 U1 Rolyhu +hg1,,1 LXFQ2VVF Sljv dqg Shffdulhv Vshfldolvw Jurxs 0
LXFQ2VVF Klssr Vshfldolvw Jurxs/ Jodqg/ Vzlw}huodqg1 <604341

Zlqwhuedfk/ K1 H1 N1/ Zlqwhuedfk/ F1 Z1/ Vrphuv/ P1 M1/ ) Kd|zdug1/ P1 Z1 53461 Nh| idfwruv
dqg uhodwhg sulqflsohv lq wkh frqvhuydwlrq ri odujh Diulfdq fduqlyruhv1 Pdppdo Uhylhz/ 76/
;<Ñ4431
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Pdvdd nl Lwr4/-/ Dodvwdlu D1 Pdfgrqdog5/ L Zd|dq Edoln6 dqg L Zd|dq Jhgh Edqghp Dulpedzd 6

4Edeluxvd Irxqgdwlrq Wrn|r1 :04; Kljdvkl0Rl}xpl/ Qhulpd/ Wrn|r 4:;03396/ Mds dq1

5Ur|do +Glfn, Vfkrro ri Yhwhulqdu| Vwxglhv/ Wkh Xqlyhuvlw| ri Hglqexujk1 HdvwhuExvk Fdpsxv/ Plgorwkldq HK58 <UJ/ Vfrwodqg1

6Edeluxvd Irxqgdwlrq Edol1 Eu Whqjdk/ Orgwxqgxk/ Xexg/ Edol ;38:4/Lqgrqhvld1

-Fruuhvsrqghqfh= pdvdbsduwqhuCkrwpdlo1frp

�(9:8'):
\rxqj Vxodzhvl edeluxvd + Ede|urxvd fhohehqvlv , zhuh uhfrughg rq ;3 rffdvlrqv glylqj lqwr d
whpsrudu| srro dw Edeluxvd Sdun +Edol/ Lqgrqhvld, ryhu d shulrg ri ilyh |hduv iurp 53381 Edvhg
rq ylghr irrwdjh/ wklv duwlfoh ghvfulehv dvshfwv ri wklv revhuyhg srro glylqj ehkdylrxu1 Srro
glylqj e| |rxqj edeluxvd dsshduhg wr eh d sod|ixo ehkdylrxu holflwhg e | surylglqj dqlpdov zlwk d
vshfldoo| ghvljqhg srro lq wurslfdo folpdwlf frqglwlrqv1 Wkhvh revhuydwlrqv vxssruw wkh surylvlrq
ri uhodwlyho| odujh zdwhu dqg pxg duhdv wr fdswlyh edeluxvd iru dqlpdo zhoiduh sxusrvhv1

�4:85*;):/54
Lw lv zhoo nqrzq wkdw dqlpdovÖ h{suhvvhg ehkdylrxu zklovw lq fdswlylw| fdqeh diihfwhg e| d ydulhw|
ri h{whuqdo idfwruv/ vxfk dv hqforvxuh ghvljq +vsdwldo vl}h/ vwuxfwxuh/ dqg yhjhwdwlrq,/ vxuurxqglqj
qdwxudo hqylurqphqw +zhdwkhu dqg folpdwlf frqglwlrqv,/ vrfldo hqylurqphqw+jurxs frpsrvlwlrq/ dv
zhoo dv wkh suhvhqfh ri idploldu nhhshuv/ ylvlwruv/ dqg dqlpdov ri rwkhu vshflhv,/ dqg dqlpdo
kxvedqgu| +glhw/ ihhglqj phwkrgv/ dqg vfkhgxohv dqg wudlqlqj vhw e| nhhshuv,1 Zlog sljv/
lqfoxglqj Vxodzhvl edeluxvd +E1 fhohehqvlv,/ duh qr h{fhswlrq1

Lq frpprq zlwk rwkhu zlog sljv/ edeluxvd olnh wr zdoorz lq pxg1 Zdoorzlqj ehkdylrxu lv xvhixo iru
wkh sljvÖ wkhupruhjxodwlrq/ uhprydo ri hfwrsdudvlwhv/ dqg vnlq fduh +Eudfnh/ 5344,1 Lq kdelwdw
vxuyh|v/ ghwhfwhg pxg zdoorzv ri edeluxvd duh rqh ri wkh prvw lqirupdwlyh ilhog vljqv1

Zdoorzlqj ehkdylrxu e| edeluxvd kdv ehhq uhsruwhg lq
qdwxudo kdelwdwv/ lqfoxglqj Qruwk Vxodzhvl iru Vxodzhvl
edeluxvd +E1 fhohehqvlv, +h1j1 Sdwu| hw do1 4<<8> Ilj1 915
lq Pdfgrqdog/ 534:,/ Wrjldq Lvodqgv iru Wrjldq
edeluxvd +E1 wrjhdqhqvlv, +Ilj1 ;19 lq Lwr ) Phoohwwl/
534:,/ dqg Exux Lvodqg iru Proxffdq edeluxvd +E1
ede|uxvvd, +Ghqlqjhu/ 4<43> Yhuehohq/ 5336,1

Lqwhuhvwlqjo|/ wkhuh lv d gliihuhqfh lq wkh iuhtxhqf| ri
vljkwlqjv ri edeluxvd zdoorzlqj lq wkh hdvwhuq dqg
zhvwhuq sduwv ri Exux Lvodqg/ vxjjhvwlqj d fruuhodwlrq
zlwk wkh sk|vlfdo hqylurqphqw +Pdfgrqdog ) Sdwwlndzd/
534:,1 Vlplodu pxg zdoorzlqj ri edeluxvd kdv dovr
ehhq vhhq lq }rrv/ zkhuh wkh hqylurqphqwdo frqglwlrqv
qhfhvvdu| iru wklv ehkdylrxu duh phw +Ilj1 4,1 Lw kdv

�+.'</5;8

Ilj1 4= Zdoorzlqj ri d edeluxvd sdlu/ wkh pdoh Lqgur

+edfnjurxqg, dqg wkh ihpdoh Sulvnd +iruhjurxqg,1 Lqgur

lv uxeelqj klv gruvxp djdlqvw d 830fp0kljk pxg zdoo/

kh kdg gxj lqwr wkh fod| ryhu d qxpehu ri gd|v1



";/,583 "5;4*/4-9 �� �� � ��

�+.'</5;8

ehhq vxjjhvwhg wkdw wkh idfh0uxeelqj revhuyhg lq wklv vhwwlqj kdv d vfhqw0pdunlqj ixqfwlrq
+Pdfgrqdog hw do1/ 4<<9> Ilj1 5,1

Zlog slj vzlpplqj kdv ehhq uhsruwhg zruogzlgh zkhuh wkhvh dqlpdov lqkd elw1 Fohduo|/ edeluxvd
duh dovr vwurqj vzlpphuv1 H{dpsohv ri Wrjldq edeluxvd +E1 wrjhdqhqvlv, vzlpplqj dfurvv wkh
qduurz vwudlwv zlwklq wkh Wrjldq Dufklshodjr +Vhoplhu/ 4<;6, dqg Vxodzhvl edeluxvd vzlpplqj
orqj glvwdqfhv lq Odnh Srvr +Pholvfk/ 4<<7, kdyh ehhq uhsruwhg/ dqg vxfk vljkwlqjv kdyh
frqwlqxhg1 Wkh rxwvwdqglqj sk|vlfdo fdsdelolwlhv ri edeluxvd duh dq lpsruwdqw idfwru rq wkh dqlpdo
vlgh lq ghwhuplqlqj wkhlu ehkdylrxudo udqjh dqg kdelwdw glvwulexwlrq1 Uhfhqw revhuydwlrqv ri
edeluxvd lq vhyhudo }rrv kdyh ohg wr d ehwwhu xqghuvwdqglqj rq krz edeluxvd ehqhilw iurp o|lqj
dqg vzlpplqj lq zdwhu +Pdfgrqdog/ 534:,1

Wr jdlq d juhdwhu xqghuvwdqglqj ri wkh qdwxudo ehkdylrxu ri edeluxvdlq frfrqxw sodqwdwlrqv
+Vhoplhu/ 4<;6,/ dqg wr surylgh wkhp zlwk d sodfh wr ghprqvwudwh wkhlu vzlpplqj delolw|/ d fdswlyh
euhhglqj idflolw| iru Vxodzhvl edeluxvd lplwdwlqj vxfk dq
hqylurqphqw zdv whpsrudulo| vhw xs lq uxudo Edol/ Lqgrqhvld
dw wkh hqg ri 5337/ dqg qdphg Edeluxvd Sdun +Lwr hw do1/
5353> Lwr hw do1/ 5355,1 Ryhu d 80|hdu shulrg/ vl{ riivsulqj
zhuh eruq dw wklv idflolw|/ jlylqj xv wkh rssruwxqlw| wr
revhuyh wkh vwurqj erqgv ehwzhhq prwkhu dqg |rxqj
edeluxvd1 Wkh prwkhuv surylghg phwlfxorxv sduhqwdo fduh
ri wkh vlqjohwrq ru wzlqv zkhq wkh |rxqj edeluxvd iroorzhg
khu/ hyhq zkhq vkh hqwhuhg wkh srro iru edwklqj1 Ydulrxv
ehkdylrxuv ri |rxqj edeluxvd zhuh revhuyhg lq wkh srro
duhd1 Wkh suhvhqw sdshu uhsruwv rq wkhlu sod|ixo glylqj lqwr
wkh srro/ edvhg rq uhfrughg ylghr gdwd1

�':+8/'29 '4* 3+:.5*9
Vwxg| vlwh dqg dqlpdov
Revhuydwlrqv zhuh pdgh dw Edeluxvd Sdun/ orfdwhg lq
Orgwxqgxk yloodjh/ Edol/ Lqgrqhvld1 Wkh vxemhfwv zhuh whq
lqglylgxdo Vxodzhvl edeluxvd/ frpsulvlqj wzr euhhglqj
sdluv dqg vl{ riivsulqj eruq gxulqj wkh 80|hdu revhuydwlrq
shulrg vwduwlqj lq Mdqxdu| 5338 +Wdeoh 4,1 Ri wkh wzr dgxow
pdoh dqlpdov/ Lqgur zdv grplqdqw dqg Dsulo zdv

Ilj1 5= D edeluxvd erdu/ Lqgur/ uxeelqj klv idfh djdlqvw d |rxqj wuhh1 Klv khdg pryhg xs dqg grzq zlwk dowhuqdwho| hdfk vlgh ri wkh vqrxw sodfhg lq

frqwdfw zlwk wkh vwhp ri wkh |rxqj wuhh1 D dqg E= Uxeelqj wkh uljkw vlgh ri wkh idfh1 F dqg G= Uxeelqj wkh ohiw vlgh ri wkh idfh1

Wdeoh 4 Vxodzhvl edeluxvd revhuyhg dw Edeluxvd

Sdun1

Vkhod zdv wkh prwkhu ri Vkhuo|/ Vkdqgur/ dqg wzlqv

Vkhujlr dqg Vkhulqd1 Sulvnd zdv wkh prwkhu ri Nduor

dqg Slqgr1 Doo vl{ riivsulqj zhuh vluhg e| Lqgur1 Wkh

eluwk ri Slqgr dqg wzlqv Vkhujlr dqg Vkhulqd lq Pd|

533< zdv wkh uhvxow ri d euhhglqj surjudpph dlphg

dw kdylqj Sulvnd dqg Vkhod jlyh eluwk dw wkh vdph

wlph1
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vxeruglqdwh1 Vkhod zdv wkh grplqdqw
dgxow ihpdoh/ dqg Sulvnd zdv wkh
vxeruglqdwh ihpdoh1

Hqforvxuhv
Dqlpdov zhuh nhsw lq wzr dgmdfhqw
hqforvxuhv= Duhd L phdvxulqj 7;3 p5

dqg Duhd LL phdvxulqj 893 p5 +Ilj1 6,1
Edvhg rq d 4 phwuh gliihuhqfh lq
jurxqg khljkw/ Duhd LL zdv vxeglylghg
lqwr wzr }rqhv1 Wkh orzhu dqg xsshu
}rqhv zhuh frqqhfwhg e| wkuhh vwhsv
dqg d judvv| duhd ehvlgh wkhp +Ilj1
7D,1

Gudzlqj rq wkh uhvxowv ri ilhog vwxglhv
lq Qruwk Vxodzhvl +Sdwu| hw do1/ 4<<8>
Fod|wrq ) PdfGrqdog/ 4<<<, dqg wkh
Wrjldq Lvodqgv +Vhoplhu/ 4<;6,/ erwk
hqforvxuhv surylghg rxwgrru srrov/

pxg zdoorzv/ dqg vkdgh xqghu frfrqxw sdop wuhhv dv zhoo dv vrph wurslfdo irgghu wuhhv iru wkh
dqlpdov1 Wkh vwxg| vlwh zdv vhw xs zlwk d 4190phwuh0zlgh srro frqvwuxfwhg wkurxjk Duhdv L dqg LL
+dq xsjudgh ri wkh h{lvwlqj 4180phwuh0zlgh srqg, zlwk d vxuurxqghg revhuydwlrq vkhg dqg d
zhwodqg duhd sodqwhg zlwk zdwhu vslqdfk +Lsrprhd dtxdwlfd ,1 D vlqjoh 4190phwuh0zlgh udps zdv
lqvwdoohg lq Duhd L dqg d sdlu ri 4190phwuh0zlgh udpsv zhuh lqvwdoohg lq DuhdLL/ wr doorz wkh
dqlpdov wr dffhvv wkh srro iurp wkh jurxqg +Ilj1 7E,1 Wkh 680fp0zlgh vlgh zdoov ri wkh srro dqg

�+.'</5;8

Ilj1 6= Gldjudp ri Edeluxvd Sdun

Duurzv lqglfdwh wkh udpsv wr wkh srro1 Wkh wkuhh yhuwlfdo eduv rq wkh irrwsdwk

dorqj wkh X0vkdshg srro lqglfdwh wkh wkuhh vwhsv iurp wkh orzhu }rqh wr wkh

xsshu }rqh1 Pxg zdoorzv gxj lqwr wkh jurxqg e| dqlpdov duh qrw vkrzq l q wkh

gldjudp/ dv wkh| ydulhg lq orfdwlrq dqg vl}h ghshqglqj rq wkh vhdvrq1 Wkh duhd

hqforvhg e| wkh erog olqh zdv dffhvvleoh wr dqlpdov1

Ilj1 7= Wkh vwuxfwxuh ri wkh vlgh zdoo ri wkh X0vkdshg srro dqg wkh udps ohdglqj wr wkh srro lq Duhd LL ri Edeluxvd Sdun1

D= Wkh edeluxvd vrzÑriivsulqj sdlu dvfhqglqj wkuhh vwhsv wr wkh xsshu }rqh1 Wkh |rxqj edeluxvd iroorzhg khu prwkhu1 Wkh edeluxvd erdu/ Dsulo/

zdv vwdqglqj rq wkh irrwsdwk lq wkh orzhu }rqh1 Wkh gliihuhqfh lq khljkw ehwzhhq wkh irrwsdwk lq wkh orzhu }rqh dqg wkh zdwhu vxuidfhzdv

dssur{lpdwho| 58 fp1

E= Wkh edeluxvd erdu vwdqglqj rq wkh irrwsdwk lq wkh xsshu }rqh1 Wkhedeluxvd vrzÑriivsulqj sdlu zdv vwdqglqj dw wkh zdwhuÖv hgjh rq wkhudps wr

wkh srro iurp wkh xsshu }rqh1 Wkh gliihuhqfh lq khljkw ehwzhhq wkhirrwsdwk lq wkh xsshu }rqh dqg wkh zdwhu vxuidfh zdv dssur{lpdwho| 4 phwuh1

F= Wkh edeluxvd erdu vwdqglqj rq klv klqg olpev lq wkh srro dqg ohdqlqj iruzdug rq wkh hgjh ri wkh srro zdv irudjlqj iru zdwhu vslqdfk + Lsrprhd

dtxdwlfd , jurzq lq wkh zhwodqg duhd vxuurxqghg e| wkh X0vkdshg srro1
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wkh udpsv zhuh frqvwuxfwhg iurp vwdfnhg urxqg vwrqhv1 Wkh wrsv ri wkh srrovlgh zdoov dqg wkh
irrwsdwkv zhuh fryhuhg zlwk frqfuhwh eorfnv1

�4/3'2 .;9('4*8?
Nhhshuv zhuh uhvsrqvleoh iru fohdqlqj wkh hqforvxuhv lq wkh pruqlqj dqg iru ihhglqj wkh dqlpdov
lq wkh pruqlqj dqg hyhqlqj1 Dq lpsruwdqw sursruwlrq ri wkh qxwulwlrqdolqwdnh ri wkh dqlpdov zdv
ghulyhg iurp iuhh irudjlqj lq wkh vsdflrxv rxwgrru hqforvxuhv/ lqfoxglqj wkh srro duhd +Ilj1 7F>
Ilj1 : lq Lwr hw do1 534:,1 Dqlpdo kdqgolqj zdv nhsw wr d plqlpxp1 Idhfdo ryd0sdudvlwh
h{dplqdwlrq dqg uhjxodu ghzruplqj zhuh fduulhg rxw dssur{lpdwho| hyhu| vl{ pr qwkv1

�+.'</5;8'2 5(9+8<':/54
Irxu vrzÑsljohw sdluv ri edeluxvd dqg rqh vrzÑwzlq sljohw jurxs zhuh revhuyhg lq Duhd LL/ zkhuh
wkh srro zdv vkdoorzhu1 Zh uhfrughg wkhlu vsrqwdqhrxv ehkdylrxuv lqwkh srro duhd zkhq qr
ylvlwruv zhuh suhvhqw dqg qr uhvwulfwlrqv zhuh sodfhg rq wkh dqlpdov1 Wklv sdshu irfxvhv pdlqo|
rq wkh ehkdylrxudo ilqglqjv lq wkh wzr gliihuhqw vrfldo vhwwlqjv/ dviroorzv=

4, Wkh edeluxvd vrz/ Vkhod dqg khu ihpdoh iluvweruq/ Vkhuo| vkduhg Duhd LL zlwk dq xquhodwhg
vxeruglqdwh edeluxvd erdu/ Dsulo1 Skrwrjudsklf lqirupdwlrq/ froohfwhgrq wkh 5qg ri Mdqxdu| 5339
gxulqj wkh zhw vhdvrq/ zdv dqdo|vhg1

5, Wzr jurxsv frpsulvlqj wkh edeluxvd vrz Sulvnd dqg khu pdoh riivsulqj/ Slqgr/ dqg vrz Vkhod
dqg khu wzlqv +pdoh Vkhujlr dqg ihpdoh Vkhulqd,/ vkduhg Duhd LL zlwk wkh grplqdqw erdu/ Lqgur/
zkr zdv wkh idwkhu ri doo wkuhh |rxqj edeluxvd1 Wkh wzr jurxsv zhuh dovr revhuyhg zkhq wkh
grplqdqw erdu zdv devhqw1

!+9;2:9
Dv kdv ehhq revhuyhg lq rwkhu }rrv/ edeluxvd
vrzv dw Edeluxvd Sdun gloljhqwo| fduhg iru wkhlu
|rxqj/ erwk lqgrruv dqg rxwgrruv1 Lq uhvsrqvh/
wkh |rxqj edeluxvd iroorzhg wkhlu prwkhuv dqg
lqfuhdvhg wkhlu ehkdylrxudo uhshuwrluh e|
lplwdwlqj wkhlu prwkhuvÖ ehkdylrxu1 Prwkhu0
iroorzlqj ehkdylrxu e| wkh |rxqj edeluxvd
lqfoxghg zdonlqj grzq wkh udpsv lqvwdoohg dv
jxlghzd|v wr wkh srro dqg edwklqj lq wkh srro
+Ilj1 8,1

Rqh dfwlrq wkdw fdxjkw rxu dwwhqwlrq zdv wkh
|rxqj ihpdoh edeluxvd/ Vkhuo|/ glylqj lqwr wkh
srro dw 9 prqwkv ri djh1 Zkhq khu prwkhu kdg
ghvfhqghg wkh udps dqg vwduwhg zdonlqj lqwr

wkh srro/ Vkhuo| zdv vwloo rq wkh jurxqg vrph glvwdqfh dzd|1 Vkhuo| glg qrw xvh wkh vorsh wr hqwhu
wkh srro/ exw lqvwhdg zdonhg lq d vwudljkw0olqh rqwr wkh srrovlgh irrwsdwk forvhvw wr khu prwkhu1

�+.'</5;8

Ilj1 8= Wkh edeluxvd vrzÑriivsulqj sdlu/ Vkhod dqg Vkhuo|/

ghvfhqglqj wkh udps ohdglqj wr wkh srro iurp wkh xsshu }rqh1
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Wkh |rxqj edeluxvd vwrrg rq wkh hgjh ri wkh 68 0fp0zlgh srrovlgh zdoo/ ohdqhg iruzdug dqg
orrnhg dw khu prwkhu zlwk khu khdg grzq +Ilj1 9D,/ glyhg iurp wkh srrovlgh lqwr wkh zdwhu ehvlgh
khu prwkhu +Ilj1 9EF,1 Wkh |rxqj edeluxvd kdg txlfno| h{whqghg khu iruholpev iruzdug ehiruh
odqglqj lq wkh zdwhu dqg hqwhuhg wkh zdwhu vqrxw iluvw1 Diwhu hqwhulqj wkh zdwhu zlwk d odujh dqg
orxg vsodvk +Ilj1 9G,/ vkh sxw khu khdg deryh wkh zdwhu dqg vwduwhg grj0sdggolqj +l1h1 vzlpplqj
zlwk iruholpev dqg klqg olpev yhqwudo wr wkh erg| dqg prylqj dowhuqdwho| uhplqlvfhqw ri d grj
vzlpplqj> Ilvk hw do1/ 5353, durxqg khu prwkhu +Ilj1 9H,1 Vkh wkhq vzdp wrzdugv wkh udps dqg
zdonhg xs rqwr wkh srrovlgh1 Vkh uhshdwhg wkh glyh lqwr wkh srro wzlfh/ iurp dssur{lpdwho| wkh
vdph srvlwlrq1 Wkh |rxqj edeluxvd glg qrw vxevhtxhqwo| vtxhdo/ frzhu/ r u vkrz dq| jhvwxuhv ri
sdlq ru rwkhu sk|vlfdo sureohpv1 Vkh h{klelwhg qrupdo prwkhu0iroorzlqj ehkdylrxu diwhu wkh vrz
jrw rxw ri wkh srro1

Vlplodu glyhv zhuh dovr h{klelwhg e| wkh rwkhu ilyh |rxqj edeluxvd> wkh pdohv Nduor/ Vkdqgur dqg
Slqgr/ dqg wkh wzlqv Vkhujlr dqg Vkhulqd/ zhuh eruq lq gliihuhqw |hduv dwEdeluxvd Sdun1 D wrwdo ri
83 glyhv zhuh uhfrughg ryhudoo lq Duhd LL/ lqfoxglqj Vkhuo|Öv glyh +Wdeoh 5,1 Wkhvh lqfoxghg glyhv
iurp wkh xsshu }rqh +zklfk zdv dssur{lpdwho| 4 phwuh kljkhu,1 Vkhuo| dqg Nduor zhuh odwhu
wudqvihuuhg zlwk Dsulo iurp Duhd LL wr Duhd L wr pruh forvho| revhuyh wklv ehkdylrxu>wkh| h{klelwhg
57 dqg 9 dgglwlrqdo srro glyhv/ uhvshfwlyho|1

Wkh |hdu rq Edol lv glylghg hyhqo| lqwr d 70prqwk gu| vhdvrq/ d 70prqwk udlq|vhdvrq/ dqg wzr 50
prqwk wudqvlwlrq shulrgv +Lwr hw do1/ 534<,1 Wkh h{suhvvlrq ri srro glylqj whqghg wr eh eldvhg
wrzdugv wkh zhw vhdvrq1 Wklv ehkdylrxu zdv vhhq rq 45 rffdvlrqv lq wkh gu| vhdvrq yv1 56

�+.'</5;8

Ilj1 9= Wkh |rxqj edeluxvd/ Vkhuo|/ glylqj lqwr wkh srro iurp wkh orzh u }rqh1

D= Wkh |rxqj edeluxvd/ Vkhuo|/ vwdqglqj rq wkh hgjh ri wkh srrovlgh forvh wr khu prwkhu edwklqj lq wkh srro1

E dqg F= Wkh |rxqjvwhu glylqj iurp wkh srrovlgh wrzdugv khu prwkhu lq wkh srro1

G= Wkh odujh vsodvk pdgh e| wkh |rxqjvwhu odqglqj lq wkh zdwhu1

H= Wkh |rxqjvwhu grj0sdggolqj durxqg khu prwkhu1
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rffdvlrqv lq wkh wudqvlwlrq shulrgv yv1 78
rffdvlrqv lq wkh zhw vhdvrq1

Wkh grplqdqfh vwdwxv ri wkh dgxow pdohv
frkdelwlqj zlwk wkhlu |rxqj dsshduhg wr
sod| d uroh1 Wkh glylqj ehkdylrxu zdv
h{suhvvhg pruh riwhq zkhq wkh |rxqj
edeluxvd zdv frkdelwlqj zlwk wkh
vxeruglqdwh pdoh +89 rffdvlrqv lq wkh
suhvhqfh ri wkh vxeruglqdwh erdu yv1 4:
rffdvlrqv lq wkh suhvhqfh ri wkh
grplqdqw erdu yv1 : rffdvlrqv lq wkh
devhqfh ri d erdu,1 Dv wkh| juhz roghu/
wkh srro mxpslqj ehkdylrxuv ri wkh |rxqj
edeluxvd ghfuhdvhg/ dqg lqvwhdg/ wkh|
dffhvvhg wkh srro e| zdo nlqj grzq wkh
udps1

Lq wkh fdvh ri d jurxs lq zklfk wzr vrzÑsljohw jurxsv dqg wkh frpprq idwkh u ri doo wkuhh sljohwv
zhuh frkdelwlqj/ d w|slfdo djrqlvwlf ehkdylrxu zdv revhuyhg gxulqj wkh iluvw 5Ñ6 gd|v/ lq zklfk
wkh grplqdqw prwkhu elw wkh vxeruglqdwh prwkhuÖv olpev +Pdfgrqdog hw do1 4<<6,1 Wkh vxeruglqdwh
vrzÑsljohw sdlu whqghg wr fkrrvh duhdv dzd| iurp wkh grplqdqw jurxs/ qrw rqo| gxulqj iuhh
irudjlqj exw dovr gxulqj gd|wlph uhvwlqj dqg qhvw0exloglqj ehkdylrxu lq wkh hyhqlqj1 Zlwk wkh
sdvvdjh ri wlph dqg wkhlu sk|vlfdo jurzwk/ wkh wkuhh |rxqj edeluxvd lq erwk jurxsv vkrzhg
uhgxfhg prwkhu0iroorzlqj ehkdylrxu1

Zkhq erwk jurxsv zhuh dfflghqwdoo| forvh wrjhwkhu/ wkh |rxqj vhsdudwhg iurp wkhlu prwkhuv/ dqg
wkh wkuhh |rxqj udoolhg dqg iurolfnhg wrjhwkhu1 Zkhq wkh |rxqj edeluxvd zhuh jdwkhuhg wrjhwkhu
lq wkh srro duhd/ srro glylqj ehkdylrxu zdv h{suhvvhg e| doo wkuhh/ lq dvlplodu idvklrq wr wkdw
ghvfulehg deryh1 Rffdvlrqdoo|/ wkh |rxqj pdoh edeluxvd vwrrg xs rq wkhlu k lqg olpev dqg
hqjdjhg lq Õer{lqjÖ ehkdylrxu +Pdfgrqdog hw do1 4<<6,/ dv vhhq ehwzhhq dgxow pdohv1 Judgxdoo|/
iurp wkh vwdjh zkhq wkh |rxqj edeluxvd iurp erwk jurxsv ehjdq wr sod| w rjhwkhu/ wkh vl{
lqglylgxdov lq Duhd LL zhuh revhuyhg wr irup d orrvho| nqlw jurxs1

E| zd| ri frqwudvw wkh irxu dgxow dqlpdov zhuh vhhq wr glyh lqwr wkh srrorq rqo| wkuhh rffdvlrqv1
Qhyhuwkhohvv/ diwhu zdonlqj grzq wkh vorsh wkh| iuhtxhqwo| vxephujhg wkhpvhoyhv dqg vzdp
xqghuzdwhu1 Iru h{dpsoh/ dw plggd| rq wkh 4<wk ri Ghfhpehu 5339/ diwhu vhyhudo gd|v ri vxqq|
zhdwkhu zlwk pd{lpxp whpshudwxuhv h{fhhglqj 63£F/ zh uhfrughg wkh edeluxvd erdu/ Lqgur +8
|hduv 5 prqwkv ri djh,/ vwd|lqj lq wkh srro ri Duhd L iru ; plqxwhv1 Kh frpsohw ho| vxephujhg klv
khdg rq 44 rffdvlrqv +vxephujhqfh gxudwlrq= P @ 4:1: vhf/ VG @ 91: vhf,1 Wklv lqfo xghg rqh
rffdvlrq lq zklfk kh vshqw 63 vhfrqgv prylqj iurp rqh hqg ri wkh 450phwuh0orqj srro wr wkh
rwkhu hqg zlwk lwv hqwluh erg| ixoo| vxephujhg1 Zkhq wkh dqlpdo vxuidfhg wr euhdwkh/ kh
rffdvlrqdoo| dsshduhg wr eh fkhzlqj1 Rq dqrwkhu rffdvlrq/ wkh dqlpdo vs dw rxw zkdw dsshduhg
wr eh slhfhv ri vkhoo iurp dssoh vqdlov +Srpdfhd fdqdolfxodwd, diwhu uhwxuqlqj wr wkh srrovlgh1

�+.'</5;8

Wde1 5= Jurxs frpsrvlwlrq ri edeluxvd dqg wkh qxpehu ri srro glyhv lq Duhd

LL1

Dprqj wkh dgxow pdoh dqlpdov/ Lqgur zdv grplqdqw/ dqg Dsulo zdv

vxeruglqdwh/ dqg hlwkhu rqh vwd|hg lq Duhd LL1 Dprqj ihpdohv/ Vkhod zdv

grplqdqw dqg Sulvnd zdv vxeruglqdwh1 Shulrgv zkhq vrzÑriivsulqj sdluv

zhuh krxvhg lq lqgrru hqforvxuhv +wr dyrlg sk|vlfdo frqwdfw ehwzhhq erduv

dqg vrzv lq rhvwuxv, zhuh h{foxghg iurp wkhvh revhuydwlrqv1 Wkh v|pero

%Ñ% lqglfdwhv wkdw wkh uhohydqw dqlpdo zdv devhqw lq Duhd LL1
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�/9);99/54
Wkh idfw wkdw qrw rqo| wkh iluvw edeluxvd eruq dw Edeluxvd Sdun exw dovr wkh vhfrqg dqg
vxevhtxhqw riivsulqj doo glyhg lqwr wkh srro zdv d wrwdoo| xqh{shfwhg ilqglqj iru xv1 Wklv lv
ehfdxvh wkh zdwhuiurqw vwuxfwxuhv dw Edeluxvd Sdun zhuh qrw ghvljqhg iru wkh w|sh ri ehkdylrxu
uhsruwhg khuh1

Lw lv qrwhzruwk| wkdw mxvw ehiruh wkh |rxqj edeluxvd glyhg lqwr wkh srro/ wkhuh zdv hqrxjk vsdfh
ehklqg lw +Ilj1 9DE,/ dqg qr rwkhu dqlpdov ru nhhshuv zhuh suhvhqw1 Wkhuh zdv qr hylghqfh wkdw
wklv ehkdylrxu zdv wkh uhvxow ri dq| dfflghqwdo idoo lqwr wkh srro1Wkh dqlpdo glg qrw glyh lqwr wkh
srro ehfdxvh lw zdv ehlqj fkdvhg e| vrphwklqj dqg kdg qr fkrlfh exw wr hvfd sh1 Lw glg qrw idoo
lqwr wkh srro diwhu ehlqj sxvkhg e| dqrwkhu dqlpdo1 Gliihuhqw |rxqj edeluxvd ghyhorshg wklv srro
glylqj ehkdylrxu rq gliihuhqw rffdvlrqv1 Ixuwkhupruh/ wkh ehkdylrxu zdv qrw suh0wudlqhg e| wkh
nhhshuv1 Khqfh/ wkh sljohw fohduo| dsshduhg wr eh vsrqwdqhrxvo| glylqjwr mrlq lwv prwkhu/ zkr
zdv douhdg| edwklqj lq wkh srro1 Zh frqfoxghg wkdw lw zdv d sod|ixoehkdylrxu holflwhg e| surylglqj
wkhvh dqlpdov zlwk d vshfldoo| ghvljqhg rxwgrru srro xqghu idyrxudeoh folpdwlf frqglwlrqv1

Dowkrxjk gdlo| gdwd rq srro ghswkv zhuh qrw froohfwhg gxulqj wkhvh revhuydwlrqv/ wkhuh zdv d
fohdu uhodwlrqvkls ehwzhhq wkh udlq| vhdvrq dqg srro ghswk1 Gxulqj wkh udlq| vhdvrq/ wkh lqiorz ri
udlqzdwhu dovr uhgxfhg wkh khljkw gliihuhqfh ehwzhhq wkh srrovlgh dqg wkh zdwhu vxuidfh1
Shukdsv ohduqhg dwwudfwlyhqhvv ri glylqj lqwr ghhshu zdwhu pd| khos h{sodlq wkh gliihuhqfh lq
iuhtxhqf| ri glylqj ehkdylrxu ehwzhhq udlq| dqg gu| vhdvrqv1
Wkh vpdoo vdpsoh vl}h dqg wkh udqjh ri jurzwk vwdjhv ri wkh sljohwv suhfoxghg jhqhudo
frqfoxvlrqv zlwk uhjdug wr wkhvh revhuyhg ehkdylrxuv1 Wkh iuhtxhqf| ri glylq j ehkdylrxu
dsshduhg wr eh lqioxhqfhg e| idfwruv vxfk dv wkh vrfldo hqylurqphqw +l1h1 wkh uhodwlrqvkls zlwk
frkdelwlqj lqglylgxdov,1 Wkh suhvhqfh ri d erdu wkdw zdv lqwrohudqw ru djjuhvvlyh wrzdugv rwkhu
lqglylgxdov dsshduhg wr kdyh wkh srwhqwldo wr frpsurplvh wkh ehkdylrxu ri vrzÑriivsulqj sdluv
+Lwr hw do1/ 5354,1

Wkh uhdvrq zk| dgxow dqlpdov uduho| mxpshg lqwr wkh srro pd| kdyh ehhq gxh wr wkh vl}h ri wkh
srro1 Wkh srro pd| kdyh ehhq wrr vpdoo iru dgxow dqlpdov wr hqmr| srro glylqj1 Lwv zlgwk ri 419
phwuhv zdv rqo| 418 wlphv wkh erg| ohqjwk ri dq dgxow dqlpdo1 Wklv pd| dovr kdyh ehhq wuxh iru
wkh ghswk ri wkh srro zdwhu lq Duhd LL1 Lq vkruw/ wklv revhuydwlrq vxjjhvwv wkdw dgxow edeluxvd kdyh
wkh dssursuldwh mxgjhphqw wr fkrrvh d vdih zd| wr uhdfk wkhlu ghvwlqdwlrq/ hyhq li lw zdv d
vrphzkdw urxqgderxw zd| ri hqwhulqj wkh srro iurp wkh vorsh1 Edeluxvd fr jqlwlrq dqg wkh
uhvxowlqj ehkdylrxudo fkrlfhv duh lqwhuhvwlqj wrslfv wkdw vkrxog eh lqyhvwljdwhg lq wkh ixwxuh1

Wklv vwxg| vxssruwv wkh vxjjhvwlrq wkdw wkh gdlo| udqjh ri dfwlylwlhvri edeluxvd lq }rrv frxog eh
lpsuryhg e| surylglqj wkhp zlwk d uhodwlyho| odujh duhd ri zdwhu dqg d pxgduhd iru qrq0gulqnlqj
sxusrvhv1 Lw dovr udlvhg wkh txhvwlrq ri zkdw rwkhu nlqgv ri sod|ixo ehkdylrxuv duh fxuuhqwo| ehlqj
glvsod|hg e| |rxqj edeluxvd lq }rrv durxqg wkh zruog zkhuh wkh ydulhg vwuxfwxudo dqg
hqylurqphqwdo frqglwlrqv lq dqlpdo hqforvxuhv hqdeoh wkhp wr eh h{klelwhg1

�)145=2+*-+3+4:9
Doo dqlpdov dqg pdwhuldov kdqgohg lq wklv revhuydwlrq zhuh rewdlqhg xqghu uhvhdufk shuplw Qr1

�+.'</5;8
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:85:2VX2NV25337 lvvxhg e| Lqgrqhvldq Lqvwlwxwh ri Vflhqfh +OLSL,1 Wklv vwxg| zdv vxssruwhg e|
Edeluxvd Irxqgdwlrq Wrn|r1 Dgglwlrqdo vxssruw zdv surylghg e| wkh Edoorfk Wuxvw/ Vfrwodqg1

!+,+8+4)+9
Eudfnh PEP1 53441 Uhylhz ri zdoorzlqj lq sljv= ghvfulswlrq ri wkh ehkdylrxu dqg lwv prwlydwlrqdo

edvlv1 Dssolhg Dqlpdo Ehkdylrxu Vflhqfh 465= 4Ñ461
Fod|wrq O dqg PdfGrqdog GZ1 4<<<1 Vrfldo rujdql}dwlrq ri wkh edeluxvd +Ede|urxvd ede|uxvvd ,

dqg wkhlu xvh ri vdow olfnv lq Vxodzhvl/ Lqgrqhvld1 Mrxuqdo ri Pdppdorj| ;3+7,= 447:Ñ448:1
Ghqlqjhu N1 4<431 ˆehu Ede|uxvvd1 Ehulfkwh ghu Qdwxuiruvfkhqghq Jhvhoovfkdiw }x Iuhlexuj l1 Eu1

4;/ 4551
Ilvk IH/ GlQhqqr QN dqg Wudlo M1 53541 Wkh Ógrj sdggohÔ= Vwhuhrw|slf vzlpplqj jdlw sdwwhuq lq

gliihuhqw grj euhhgv1 Dqdwrplfdo Uhfrug 637= <3Ñ4331
Lwr P/ Pdfgrqdog DD/ Edoln LZ/ Dulpedzd LZJE dqg Kdvhjdzd \1 53551 Revhuydwlrq ri

pdqglexodu |dz pryhphqw lq wkh Vxodzhvl edeluxvd +Ede|urxvd fhohehqvlv ,1 Vxlirup
Vrxqglqjv 53+5,= 48Ñ561

Lwr P/ Pdfgrqdog DD/ Ohxv N/ Dwpdmd LGJD dqg Edoln LZ1 534:1 Irrg suhsdudwlrq ehkdylrxu ri
edeluxvd +Ede|urxvd fhohehqvlv ,1 Mrxuqdo ri ]rr dqg Dtxdulxp Uhvhdufk 8+5,= <:Ñ4361

Lwr P/ Pdfgrqdog DD/ Ohxv N/ Edoln LZ dqg Dulpedzd LZJE1 534<1 Hiihfwv ri Phwhrurorjlfdo
Idfwruv rq wkh H{suhvvlrq ri Qhvwlqj Ehkdylrxu lq wkh Vxodzhvl edeluxvd +Ede|urxvd
fhohehqvlv,1 Mdsdqhvh Mrxuqdo ri ]rr dqg Zlogolih Phglflqh 57+5,= :6Ñ;71

Lwr P/ Pdfgrqdog DD/ Ohxv N/ Edoln LZ dqg Dulpedzd LZJE1 53541 Idwkhu0vrq uhodwlrqvkls ri
Vxodzhvl edeluxvd +Ede|urxvd fhohehqvlv ,1 Pdod|dq Qdwxuh Mrxuqdo :6= :Ñ4;1

Lwr P/ Pdfgrqdog DD/ Ohxv N/ Edoln LZ/ Dulpedzd LZJE/ Kdvhjdzd \ dqg Dwpdmd LGJD1 53531
Frfrqxw Ihhglqj ri wkh Edeluxvd + Ede|urxvd vss1,1 Mdsdqhvh Mrxuqdo ri ]rr dqg Zlogolih
Phglflqh 58+6,= <4Ñ4331

Lwr P dqg Phoohwwl P1 534:1 Fkdswhu ;1 Wrjldq EdeluxvdEde|urxvd wrjhdqhqvlv +Vrg|/ 4<7<,1 Ss1
:9Ñ;7 lq= Phoohwwl P dqg Phlmddug H +hgv1, Hfrorj|/ Frqvhuydwlrq dqg Pdqdjhphqw ri Zlog
Sljv dqg Shffdulhv1 Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

Pdfgrqdog DD1 534:1 Fkdswhu 91 Vxodzhvl EdeluxvdEde|urxvd fhohehqvlv +Ghqlqjhu/ 4<3<,1 Ss1
8<Ñ9< lq= Phoohwwl P dqg Phlmddug H +hgv1, Hfrorj|/ Frqvhuydwlrq dqg Pdqdjhphqw ri Zlog
Sljv dqg Shffdulhv1 Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

Pdfgrqdog DD/ Erzohv G/ Ehoo M dqg Ohxv N1 4<<61 Djrqlvwlf ehkdylrxu lq fdswlyh Edeluxvd
+Ede|urxvd ede|uxvvd ,1 ] VŒxjhwlhunxqgh 8;= 4;Ñ631

Pdfgrqdog DD/ Ohxv N/ Ioruhqfh D/ Foduh M dqg Sdwu| P1 4<<91 Qrwhv rq wkh ehkdylrxu ri
Vxodzhvl Zduw| sljv Vxv fhohehqvlv lq Qruwk Vxodzhvl/ Lqgrqhvld1 Pdod|dq Qdwxuh Mrxuqdo
83= 7:Ñ861

Pdfgrqdog DD dqg Sdwwlndzd PM1 534:1 Edeluxvd dqg rwkhu sljv rq Exux Lvodqg/Pdoxnx/
Lqgrqhvld Ñ qhz ilqglqjv1 Vxlirup Vrxqglqjv 49+4,= 8Ñ4;1

Pholvfk U1 4<<71 Revhuydwlrq ri vzlpplqj edeluxvd Ede|urxvd ede|uxvvd lq Odnh Srvr/ Fhqwudo
Vxodzhvl/ Lqgrqhvld1 Pdod|dq Qdwxuh Mrxuqdo 7:= 764Ñ7651

Sdwu| P/ Ohxv N dqg Pdfgrqdog DD1 4<<81 Jurxs vwuxfwxuh dqg ehkdylrxu ri edeluxvd
+Ede|urxvd ede|uxvvd , lq Qruwkhuq Vxodzhvl1 Dxvwudoldq Mrxuqdo ri ]rrorj| 76= 976Ñ9881

Vhoplhu YM1 4<;61 Ehvwdqgvjuœ©h xqg Yhukdowhq ghv Kluvfkhehuv +Ede|urxvd ede|uxvvd , dxi ghq
Wrjldq Lqvhoq1 Erqjr := 84Ñ971

Yhuehohq I1 53361 Vkruw frppxqlfdwlrq= Edeluxvd vljkwlqjv rq Wdoldex dqg Exux1 Dvldq Zlog Slj
Qhzv 6= 461
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kwwsv=22zzz1wkhjxdugldq1frp2zruog253552pd|2362urph0uhvlghqwv0fxuihz0zlog0erdu0dwwdfnv
e| Dqjhod Jlxiiulgd/ 6 Pd| 5355

Qljkwo| uhvwulfwlrq lq qruwk frphv dv zrpdq vd|v erdu Õzdv rq wrs ri p| khdg Ö gxulqj hqfrxqwhu
rq Vxqgd|1
Uhvlghqwv lq vhyhudo qhljkerxukrrgv lq qruwkhuq Urph kdyh lpsrvhg d qljk wo| ÓfxuihzÔ diwhu d
vsdwh ri dwwdfnv e| zlog erdu/ zklfk iru |hduv kdyh urdphg wkh Lwdoldq fdslwdo1
Lq wkh prvw uhfhqw hqfrxqwhu/ d zrpdq vdlg d erdu Ózdv rq wrs ri p| khdgÔ diwhu vkh zdv
sxvkhg wr wkh jurxqg gxulqj dq dwwdfn rq Vxqgd| qljkw1 Wkh lqflghqw surpswhg h{dvshudwhg
uhvlghqwv ri Edogxlqd dqg vl{ rwkhu glvwulfwv wr lpsrvh dq ;163sp fxuihz1
ÓRq wkh ^vrfldo phgld` fkdwv ehwzhhq shrsoh lq wkh glvwulfw/ dqg hvshfldoo| lq jurxs fkdwv ehwzhhq
shrsoh zkr kdyh grjv/ lw lv dgylvhg qrw wr jr rxw diwhu ;163sp/Ô Jldq oxfd Vdelqr/ d Edogxlqd
uhvlghqw/ wrog Od Uhsxeeolfd qhzvsdshu1 ÓEhfdxvh dw qljkw/ li vrpherg|idoov ryhu ru lv kxuw dqg
qrerg| lv durxqg wr khos/ wkhq wkh| frxog uhpdlq rq wkh jurxqg iru zk r nqrzv krz orqj1Ô
Iudqfr Txdudqwd/ wkh suhvlghqw ri d uhvlghqwvÖ dfwlylvw jurxs lq Dxuholr/ ghvfulehg wkh fxuihz dv
dq dfw ri Óvhoi0surwhfwlrqÔ e| flwl}hqv ehfdxvh wkh dxwkrulwlhv kdg idlohg wr wdnh hiihfwlyh
phdvxuhv1 ÓWklv wlph wkh ylfwlp zdv dq dgxow Ñ exw zkdw li lw kdsshqv wr dfklogB Zlwk ^wkh erduvÖ`
whhwk/ hyhq mxvw d elwh wr wkh ohj lv hqrxjk wr mhrsduglvh vrphrqhÖv olih/Ô kh vdlg1
Jlrydqql Pdqwrydql/ zkr uxqv d vlplodu rujdqlvdwlrq lq Prqwh Pdulr/ vdlg= ÓWkhvh dqlpdov duh
jhwwlqj forvhu dqg forvhu wr shrsoh/ dqg lwÖv qrw mxvw dw qljkw Ñ wkh| duh zdonlqj wkh vwuhhwv dw doo
krxuv ri wkh gd|1Ô
Wkh odwhvw ylfwlp zdv Pduwd Vdqwdqjhor/ d sv|fkrwkhudslvw/ zkr zdv dwwdfnhg e| d erdu ehvlgh d
elq zkloh zdonlqj khu grj1 ÓLw zdv mxvw ehiruh 44sp Ë L zdv fduu|lqj d edjri uxeelvk dqg e| wkh
elq L qrwlfhg erdu fxev1 Wkh prwkhu zdv il{dwlqj rq ph1 L xqghuvwrrg wkdw pd|eh vkh zdv vfduhg
dqg vr slfnhg xs p| grj dqg udq iru fryhu1Ô
Exw dv vkh wulhg wr iohh/ Vdqwdqjhor vdlg vkh zdv dwwdfnhg e| wkh prwkhu erdu dqg ihoo wr wkh
jurxqg1 ÓVkh zdv rq p| khdg Ë L vfuhdphg dqg p| grj ghihqghg ph1 Wkhuh zhuh vhyhq sljohwv
forvh e| exw wkh| glgqÖw dwwdfn1Ô
Vdqwdqjhor zdv slfnhg xs e| d prwrulvw dqg wdnhq wr krvslwdo/ zkhuh vkh zdv wuhdwhg iru plqru
lqmxulhv wr khu idfh dqg nqhh1
Lq uhvsrqvh wr wkh dwwdfn/ Urph dxwkrulwlhv dqqrxqfhg dqwl0erdu phdvxuhv/lqfoxglqj ihqflqj0rii
duhdv ri qdwxudo sdun zkhuh wkh dqlpdov hqwhu wkh flw|/ dqg uhjxoduo| froohfwlqj uxeelvk/ sduwlfxoduo|
elqv lq duhdv forvh wr wkh dqlpdovÖ pdlq hqwudqfh srlqwv1
Pdvvlpr Yhwwxul/ wkh gluhfwru ri wkh zlog dqlpdov xqlw dw wkh dqlpdo uljkwv rujdqlvdwlrq ODY/ vdlg
erdu dwwdfnhg kxpdqv rqo| li wkh| ihow wkhuh zdv d wkuhdw wr wkhlu riivsulqj ru vrxufh ri irrg1
ÓWkhvh duh wkh wzr fulwlfdo hohphqwv wkdw fdq xqohdvk dq dwwdfn/ iurp dq| zlog dqlpdo/ qrw mxvw
erdu/Ô kh vdlg1 ÓExw li d erdu lv forvh wr dq ryhuiorzlqj elq dqg d kxpdq dssurdfkhv/ lw zloo dfw lq d
zd| wr uhpryh wkh wkuhdw wr lwv hvvhqwldo irrg vrxufh1 Wkh uhdo sureohp lq Urph lv wkdw wkhuh kdv
ehhq qr pdqdjhphqw ri wkh sureohp1Ô
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kwwsv=22zzz1vflhqfhgdlo|1frp2uhohdvhv25355236255363:3;56581kwp
e| Xqlyhuvlw| ri Frshqkdjhq 0 Idfxow| ri Vflhqfh/ : Pdufk 5355

Zh fdq qrz ghfrgh sljv* hprwlrqv1 Xvlqj wkrxvdqgv ri dfrxvwlf uhfruglqjv j dwkhuhg wkurxjkrxw
wkh olyhv ri sljv/ iurp wkhlu eluwkv wr ghdwkv/ dq lqwhuqdwlrqdo whdp ri uhvhdufkhuv kdv wudqvodwhg
slj juxqwv lqwr wkh hprwlrqv wkh| dsshdu wr h{suhvv1
Lv d slj juxqw zruwk d wkrxvdqg zrugvB Shukdsv vr1 Lq d qhz vwxg|/ dq lqwhuqdwlrqdo whdp ri
uhvhdufkhuv iurp Ghqpdun/ Vzlw}huodqg/ Iudqfh/ Jhupdq|/ Qruzd| dqg wkh F}hfk Uhs xeolf kdyh
wudqvodwhg slj juxqwv lqwr hprwlrqv1 Wkh ilqglqjv kdyh ehhq sxeolvkhg wrgd| lq Vflhqwlilf Uhsruwv1
Xvlqj pruh wkdq :333 dxglr uhfruglqjv ri sljv/ wkh uhvhdufkhuv ghvljqhg dq d ojrulwkp wkdw fdq
ghfrgh zkhwkhu dq lqglylgxdo slj lv h{shulhqflqj d srvlwlyh hprwlrq +* kdss|* ru *h{flwhg*,/ d
qhjdwlyh rqh +*vfduhg* ru *vwuhvvhg*, ru vrphzkhuh lq ehwzhhq1 Wkh uhfruglqjv zhuh froohfwhg lq d
zlgh udqjh ri vlwxdwlrqv hqfrxqwhuhg e| frpphufldo sljv/ erwk srvlwlyh dq g qhjdwlyh/ iurp zkhq
wkh| duh eruq xqwlo wkhlu ghdwkv1
%Zlwk wklv vwxg|/ zh ghprqvwudwh wkdw dqlpdo vrxqgv surylgh juhdw lqvljkw lqwr wkhlu hprwlrqv1 Zh
dovr suryh wkdw dq dojrulwkp fdq eh xvhg wr ghfrgh dqg xqghuvwdqg wkh hprwlrqv ri sljv/ zklfk
lv dq lpsruwdqw vwhs wrzdugv lpsuryhg dqlpdo zhoiduh iru olyhvwrfn/% vd|v Dvvrfldwh Surihvvru
Horglh Eulhihu ri wkh Xqlyhuvlw| ri Frshqkdjhq*v Ghsduwphqw ri Elrorj| dw wkh Xqlyhuvlw| ri
Frshqkdjhq/ zkr fr0ohg wkh vwxg|1
Vkruw juxqwv duh *kdss|* juxqwv1
Wkh uhvhdufkhuv uhfrughg slj vrxqgv lq erwk frpphufldo dqg h{shulphqwdo vfhqdulrv/ zklfk
edvhg rq wkh ehkdylru ri wkh sljv/ duh hlwkhu dvvrfldwhg zlwk d srvlwlyhdqg qhjdwlyh hprwlrq1
Srvlwlyh vlwxdwlrqv lqfoxghg/ iru h{dpsoh/ wkrvh zkhq sljohwv vxfnoh iurp wkhlu prwkhuv ru zkhq
wkh| duhuh xqlwhg zlwk wkhlu idplo| diwhu ehlqj vhsdudwhg1 Wkh hprwlrqdoo| qhjdwlyh vlwxdwlrqv
lqfoxghg/ dprqj rwkhuv/ vhsdudwlrq/ iljkwv ehwzhhq sljohwv/ fdvwudwlrq dqg vodxjkwhu1
Lq h{shulphqwdo vwdeohv/ wkh uhvhdufkhuv dovr fuhdwhg ydulrxv prfn vfhqdulrv iru wkh sljv/
ghvljqhg wr hyrnh pruh qxdqfhg hprwlrqv lq wkh plggoh ri wkh vshfwuxp1 Wkhvh lqfoxghg dq
duhqd zlwk wr|v ru irrg dqg d fruuhvsrqglqj duhqd zlwkrxw dq| vwlpxol1 Wkh uhvhdufkhuv dovr
sodfhg qhz dqg xqidploldu remhfwv lq wkh duhqd iru wkh sljv wr lqwhudfw zlwk1 Dorqj wkh zd|/ wkh
sljv* fdoov/ ehkdylru dqg khduwudwhv zhuh prqlwruhg dqg uhfrughg zkhq srvvleoh1
Wkh uhvhdufkhuv wkhq dqdo|}hg wkh pruh wkdq :333 dxglr uhfruglqjv wr vhh li wkhuh zdv d sdwwhuq
lq wkh vrxqgv dv d ixqfwlrq ri wkh hprwlrqv/ dqg li wkh| frxog glvfhuq wkh srvlwlyh vlwxdwlrqv dqg
hprwlrqv iurp wkh qhjdwlyh rqhv1 Dv douhdg| uhyhdohg lq suhylrxv uhvhdufk/ wkh uhvhdufkhuv
froohfwhg pruh kljk0iuhtxhqf| fdoov +vxfk dv vfuhdpv dqg vtxhdov, lq qhjdwlyh vlwxdwlrqv1 Dw wkh
vdph wlph/ orz0iuhtxhqf| fdoov +vxfk dv edunv dqg juxqwv, rffxuuhg erwk lq vlwxdwlrqv zkhuh wkh
sljv h{shulhqfhg srvlwlyh ru qhjdwlyh hprwlrqv1
Wkh vlwxdwlrqv ehwzhhq wkh h{wuhphv zhuh sduwlfxoduo| lqwhuhvwlqj1 Zlwk dq hyhq pruh wkrurxjk
dqdo|vlv ri wkh vrxqg ilohv/ wkh uhvhdufkhuv irxqg d qhz sdwwhuq wkdw uhyhdohg zkdw wkh sljv
h{shulhqfhg lq fhuwdlq vlwxdwlrqv lq hyhq juhdwhu ghwdlo1
%Wkhuh duh fohdu gliihuhqfhv lq slj fdoov zkhq zh orrn dw srvlwlyh dqg qhjdwlyh vlwxdwlrqv1 Lq wkh
srvlwlyh vlwxdwlrqv/ wkh fdoov duh idu vkruwhu/ zlwk plqru ioxfwxdwlrqv lq dpsolwxgh1 Juxqwv/ pruh
vshflilfdoo|/ ehjlq kljk dqg judgxdoo| jr orzhu lq iuhtxhqf|1 E| wudl qlqj dq dojrulwkp wr uhfrjql}h
wkhvh vrxqgv/ zh fdq fodvvli| <5( ri wkh fdoov wr wkh fruuhfw hprwlrq/% h{sodlqv Horglh Eulhihu1
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Iduphuv fdq prqlwru dqlpdo hprwlrqv1
Wkh vwxg| ri dqlpdo hprwlrqv lv d uhodwlyho| qhz ilhog wkdw kdv frph derxw ryhu wkh odvw 53 |hduv1
Wrgd|/ lw lv zlgho| dffhswhg wkdw wkh phqwdo khdowk ri olyhvwrfn lv lpsruwdqw iru wkhlu ryhudoo zhoo0
ehlqj1 Qhyhuwkhohvv/ wrgd|*v dqlpdo zhoiduh irfxvhv sulpdulo| rq wkh sk|vlfdo khdowk ri olyhvwrfn1
Lqghhg/ vhyhudo v|vwhpv h{lvw wkdw fdq dxwrpdwlfdoo| prqlwru dq dqlpdo*v sk|vlfdo khdowk iru d
iduphu1
Dqdorjrxv v|vwhpv wr prqlwru wkh phqwdo khdowk ri dqlpdov kdyh |hw wr eh ghyhorshg1 Wkh
uhvhdufkhuv ri wkh vwxg| krsh wkhlu dojrulwkp pljkw sdyh wkh zd| iru d qhz sodwirup iru iduphuv wr
nhhs dq h|h rq wkhlu dqlpdov* sv|fkrorjlfdo zhoo0ehlqj1
%Zh kdyh wudlqhg wkh dojrulwkp wr ghfrgh slj juxqwv1 Qrz/ zh qhhg vrphrqh zkr zdqwv wr
ghyhors wkh dojrulwkp lqwr dq dss wkdw iduphuv fdq xvh wr lpsuryh wkh zhoiduh ri wkhlu dqlpdov/%
vd|v Horglh Eulhihu1
Vkh dggv wkdw/ zlwk hqrxjk gdwd wr wudlq wkh dojrulwkp/ wkh phwkrg frxog dovr eh xvhg wr ehwwhu
xqghuvwdqg wkh hprwlrqv ri rwkhu pdppdov1

Idfwv=
Wkh uhvhdufkhuv uhfrughg :747 vrxqgv iurp 744 sljv lq gliihuhqw vfhqdulrv/ iur p eluwk wr ghdwk1
D pdfklqh ohduqlqj dojrulwkp zdv wudlqhg wr ghfrgh zkhwkhu slj fdoovfdq eh fodvvlilhg dv d
ixqfwlrq ri srvlwlyh ru qhjdwlyh hprwlrqv1
Wkh uhvhdufkhuv ghilqhg wkh hprwlrqv ri sljv edvhg rq krz wkh| qdwxudoo| uhdfw wr ydulrxv
srvlwlyh dqg qhjdwlyh h{whuqdo vwlpxol/ dqg zkhwkhu vwlpxol fdq lpsuryh +srvlwlyh, ru wkuhdwhq

+qhjdwlyh, wkhlu olyhv1
Iru h{dpsoh/ w|slfdo vljqv ri qhjdwlyh hprwlrqv lq sljv duh wkdw wkh| vwdqg vwloo/ hplw d orw ri
yrfdol}dwlrqv/ dqg wu| wr hvfdsh/ zkloh srvlwlyh rqhv lqfoxgh h{sorulqj wkhlu vxuurxqglqjv dqg
kdylqj wkhlu hduv srvwxuhg iruzdug1
Srvlwlyh vlwxdwlrqv lqfoxghg kxggolqj zlwk olwwhupdwhv/ qxuvlqj/ srvlwlyh frqglwlrqlqj/ hqulfkphqw/
uhxqlrq zlwk wkh prwkhu/ dqg iuhho| uxqqlqj1 Qhjdwlyh vlwxdwlrqv lqfoxghg/ dprqj rwkhuv/ plvvhg
qxuvlqj/ vkruw vrfldo lvrodwlrq/ sljohw iljkwv/ sljohw fuxvklqj e| wkh prwkhu/ fdvwudwlrq/ dqg kdqgolqj
dqg zdlwlqj lq wkh vodxjkwhukrxvh1
Vl{whhq uhvhdufkhuv iurp Ghqpdun/ Vzlw}huodqg/ Iudqfh/ Jhupdq|/ Qruzd| dqg wkh F}hfk
Uhsxeolf sduwlflsdwhg lq wkh vwxg|1

Mrxuqdo Uhihuhqfh=
Horglh I1 Eulhihu/ Fldud F1 0U1 V|skhug/ Sdyho Olqkduw/ Olvhwwh P1 F1 Oholyhog/ Prqlfd Sdglood gh od
Wruuh/ Hyd U1 Uhdg/ Fduroh Jx•ulq/ Y•urqltxh Ghlvv/ Fkor• Prqhvwlhu/ MhsshK1 Udvpxvvhq/
Pduhn " slqnd/ Vdqgud G¡smdq/ Dodlq Erlvv|/ Dqguhz P1 Mdqf}dn/ Hgqd Kloopdqq/ F•olqh Wdoohw1
Fodvvlilfdwlrq ri slj fdoov surgxfhg iurp eluwk wr vodxjkwhu dffruglqj wr wkhlu hprwlrqdo ydohqfh
dqg frqwh{w ri surgxfwlrq1 Vflhqwlilf Uhsruwv/ 5355> 45 +4, GRL= 431436;2v748<;035503:4:70;
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Dqlpdo mxpshg lq fdu wr jhw d edj ri Fkhhwrv/ dqg wkhq nqrfnhg fdu lqwr qhxwudo fdxvlqj lw wr uroo
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grzq gulyhzd| dqg dfurvv wkh vwuhhw1
D kxqju| mdyholqd hqghg xs jrlqj iru d gulyh lq Dul}rqd zkhq lw ehfdph wudsshg lqvlgh dq hpsw|
fdu dqg expshg lw lqwr qhxwudo1
Mdyholqdv duh slj0olnh dqlpdov wkdw duh qdwlyh wr ghvhuw hqylurqphqwv1 Ghsxwlhv lq \dydsdlfrxqw|
uhvsrqghg wr d fdoo odvw zhhn lq Fruqylooh/ d frppxqlw| 43 plohv vrxwk ri Vhgrqd/ derxw d
mdyholqd vwxfn lq d Vxedux vwdwlrq zdjrq1
Diwhu vshdnlqj zlwk wkh fduÖv rzqhu dqg rwkhu uhvlghqwv/ wkh| ghwhuplqhg wkh fduÖv kdwfkedfn kdg
ehhq ohiw rshq ryhuqljkw1 Wkh mdyholqd mxpshg lq wr jhw wr d edj ri Fkhhwrv1 Wkh kdwfk wkhq
forvhg/ wudsslqj wkh dqlpdo lqvlgh1
Dxwkrulwlhv vd| wkh mdyholqd ulsshg rii d sruwlrq ri wkh gdvkerdug dqgwkh lqvlgh ri d grru lq dq
dwwhpsw wr hvfdsh1
Wkh dqlpdo wkhq pdqdjhg wr nqrfn wkh fdu lqwr qhxwudo/ fdxvlqj lw wr uroogrzq wkh gulyhzd| dqg
dfurvv wkh vwuhhw1 Wkh Vxedux fdph wr d uhvw/ dqg wkh mdyholqd zdv qrw lqmxuhg1
D ghsxw| rshqhg wkh kdwfk/ dqg wkh mdyholqd zdv deoh wr uxq edfn lqwr wkh zloghuqhvv1
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Qhz fodvvlilfdwlrq zrxog phdq d wrwdo edq rq lqwhuqdwlrqdo wudgh lq wkh dqlpdoÖv erg| sduwv/ dv
folpdwh fulvlv dqg srdfklqj klw srsxodwlrqv1
Klssrv frxog eh dgghg wr wkh olvw ri wkh zruogÖv prvw hqgdqjhuhg dqlpdov ehfdxvh ri gzlqgolqj
srsxodwlrqv fdxvhg e| wkh folpdwh fulvlv/ srdfklqj dqg wkh lyru| wudgh1
Wkh vhpl0dtxdwlf pdppdov duh irxqg lq odnhv dqg ulyhuv dfurvv vxe0Vdkdudq Diulfd/ zlwk dq
hvwlpdwhg srsxodwlrq ri 448/3330463/3331 Dv zhoo dv wkh wudgh lq lyru| Ñ irxqg lq lwv whhwk Ñ dqg
dqlpdo sduwv/ wkh| duh wkuhdwhqhg e| kdelwdw orvv dqg ghjudgdwlrq/ dqg wkh hiihfwv ri joredo
khdwlqj1
Klssrv duh dovr ohjdoo| wudghg iru frpphufldo sxusrvhv dqg kxqwlqj wursklhv xqghu Flwhv/ wkh
Frqyhqwlrq rq Lqwhuqdwlrqdo Wudgh lq Hqgdqjhuhg Vshflhv ri Zlog Idxqd dqg Iorud1
Dkhdg ri wkh qh{w Flwhv Frs lq Sdqdpd lq Qryhpehu wklv |hdu/ 43 zhvw Diulfdq frxqwulhv/
lqfoxglqj Wrjr/ Jderq dqg Pdol/ kdyh sursrvhg wkdw klssrv eh jlyhq w kh kljkhvw surwhfwlrq xqghu
Flwhv e| olvwlqj wkhp xqghu dsshqgl{ L ri wkh frqyhqwlrq1 Klssrvduh douhdg| olvwhg dv dq dsshqgl{
LL vshflhv/ zklfk phdqv wkh| duh qrw qhfhvvdulo| wkuhdwhqhg zlwk h{wlqfwlrq exw frxog ehfrph vr
li wkhlu wudgh lv qrw uhjxodwhg1
Li dssuryhg/ lw zrxog phdq d wrwdo lqwhuqdwlrqdo edq rq wkh wudgh lqklssr erg| sduwv dqg lyru| wr
khos dyhuw wkh ghfolqh ri wkh vshflhv1 Lw lv hvwlpdwhg wkdw dw ohdvw ::/8:< klssr sduwv dqg surgxfwv
zhuh ohjdoo| wudghg iurp 533< wr 534;1
Lq 5349/ klssrv zhuh fodvvlilhg dv yxoqhudeoh wr h{wlqfwlrq rq wkh LXFQ uhg olvw zlwk orfdo ghfolqhv/
sduwlfxoduo| lq zhvw Diulfd/ udlvlqj ihduv derxw wkh vxuylydo ri wkh vshflhv lqvrph ri wkh 6; Diulfdq
frxqwulhv zkhuh lw lv irxqg1
Wkh klssrsrwdpxv lv rqh ri wkh zruogÖv khdylhvw odqg dqlpdov> pdohv fdq zhljk dv pxfk dv
4/;33nj/ dqg wkh| duh riwhq irxqg lq odujh jurxsv1 Wkh dqlpdov duh hvshfldoo| yxoqhudeoh wr
ryhuh{sorlwdwlrq gxh wr wkhlu orqj jhvwdwlrq shulrgv ri hljkw prqwkv/ dqg ihpdohv qrw uhdfklqj

�8:/)2+9 /4

:.+ 4+=9



";/,583 "5;4*/4-9 �� �� � ��

vh{xdo pdwxulw| xqwlo qlqh ru 43 |hduv1
Uhehffd Ohzlvrq/ fr 0fkdlu ri wkh LXFQ VVF klssr vshfldolvw jurxs/ vdlg klssrv kdyh ehhq
ryhuorrnhg dv d vshflhv ri frqvhuydwlrq frqfhuq gxh wr wkhlu kljk srsxodwl rq ghqvlwlhv/ zklfk fdq
jlyh wkh lpsuhvvlrq wkdw wkhuh duh sohqw| ri wkhp lq wkh zlog1 Exw srsxodwlrqv kdyh ghfolqhg
vxevwdqwldoo| ryhu wkh odvw 53 |hduv1
ÓWkh eljjhvw wkuhdw wr klssrv lv kdelwdw orvv dqg ghjudgdwlrq1 Frpprq klssrv uho| rq iuhvk zdwhu
wr vxuylyh/ dqg wkdw riwhq sxwv wkhp lq frqiolfw zlwk orfdo frppxqlwlhv zkr dovr qhhg iuhvk zdwhu
iru djulfxowxuh/ hqhuj|/ ilvklqj dqg uhvlghqwldo ghyhorsphqw/Ô vkh vdlg1
ÓKlssr0kxpdq frqiolfwv duh rq wkh ulvh/ sduwlfxoduo| lq zhvw Diulfd/ zkhuh frpprq klssr
srsxodwlrqv duh ghfolqlqj udslgo|1 Klssr0kxpdq frqiolfwv xqiruwxqdwho| uhvxow lq erwk klssr dqg
kxpdq idwdolwlhv dqg kdyh frqwulexwhg wr d uhodwhg sureohp ri xquhjxodwhg kxqwlqj iru klssr phdw
dqg lyru|/ zklfk lv irxqg lq wkhlu fdqlqh whhwk/Ô vkh dgghg1
Wkh sursrvdov duh xqolnho| wr diihfw d vpdoo srsxodwlrq ri klssrv irxqg lq Frorpeld/ zklfk kdv
jurzq iurp wkh sulydwh froohfwlrq ri guxj orug Sdeor Hvfredu1 Pdq| hfrorjlvwv vd| wkhvh duh dq
lqydvlyh vshflhv dqg vkrxog eh fxoohg1
Iroorzlqj wkh sursrvdo/ wkh Flwhv vhfuhwduldw zloo surylgh dq dvvhvvphqw wr vhh zkhwkhu klssrv
phhw wkh dsshqgl{ L fulwhuld dqg surgxfh d uhfrpphqgdwlrq edvhg rq h{shuw hylghqfh1
Nhhqdq Vwhduv/ d Xqlyhuvlw| ri Fdoliruqld Vdqwd Eduedud hfrorjlvw zkr lv edvhg sduw ri wkh |hdu lq
Nuxjhu qdwlrqdo sdun/ Vrxwk Diulfd/ vdlg kh vxssruwhg wkh sursrvhg olvwlqj ehfdxvh ri wkh
lpsruwdqw uroh klssrv sod| lq hfrv|vwhpv1 ÓD odujh sursruwlrq ri klssrv duh lq ulyhuv wkdw duh
h{shulhqflqj vljqlilfdqw uhgxfwlrqv lq ulyhu iorz1 Wkuhdwv olnh kdelwdw ghvwuxfwlrq iru djulfxowxuh duh
d kxjh lvvxh/Ô kh vdlg1
Exw jlyhq wkh uljkw frqglwlrqv/ Vwhduv vdlg/ srsxodwlrqv frxog vwdelolvh1 ÓWkh| fdq uhfryhu suhww|
txlfno| zlwk hqrxjk yhjhwdwlrq1 Dq| nlqg ri surwhfwhg duhd zrxog eh shuihfwo| ilqh iru wkh
srsxodwlrq wr lqfuhdvh udslgo|1Ô
Mrkq Vfdqorq/ vhfuhwdu| jhqhudo ri Flwhv iurp 5343 wr 534;/ vdlg wkh xsjudglqj wr dsshqgl{ L
zrxog lqyroyh wkh surklelwlrq ri doo frpphufldo wudgh lq klssrv/ exw zrxog qrw rxwodz exvkphdw
kxqwlqj1 ÓLwÖv phdw/ whhwk ru vnlq= dq| frpphufldo lqwhuqdwlrqdo wudgh zrxog eh surklelwhg1
ÓD qxpehu ri rujdqlvdwlrqv zloo eh riihulqj wkhlu ylhzv rq wkh sursrvdo/ dqg L vxvshfw lw zloo eh d
elj ghdo/Ô kh dgghg1 ÓWkhuh duh rqo| derxw 4/833 vshflhv wkdw duh fodvvlilhg rq dsshqgl{ L1Ô
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kwwsv=22qhzv1prqjded|1frp253552352lq0frorpeld0hvfreduv0klssrv0vsdzq0dqrwkhu0sureohp0
zlogolih0wudiilfnlqj2
e| Gldqd Pdu”d Sdfk™q rq ; Iheuxdu| 5355/ wudqvodwhg e| Pduld Dqjhohv Vdod}du

Dq dwwdfn rq d pdq lq uxudo Frorpeld odvw Rfwrehu kdv kljkoljkwhg wkh olwwoh0nqrzq wudiilfnlqj ri
FrorpeldÖv qrwrulrxv/ dqg qrq0qdwlyh/ klssrv1
Wkh urxjko| :3 klssrv lq wkh zlog lq Frorpeld wrgd| doo ruljlqdwh iurp irxu dqlpdov eurxjkw ryhu
e| wkh odwh guxj nlqjslq Sdeor Hvfredu1
Wkh wrzq ri Grudgdo qhdu HvfreduÖv ideohg udqfk lv d fhqwhu ri wkh klssr0wudiilfnlqj wudgh/ zklfk
wdujhwv fdoyhv dqg vhoov wkhp wr zhdowk| udqfk rzqhuv dv d vwdwxv v|pero1
Prqjded| Odwdp lqyhvwljdwhg krz wkh loohjdo vdoh ri klssr fdoyhv zrunv iurp wkh lqvlgh1
Wkh zd| Mrkq Dulvwlghv Vdogduuldjd whoov lw/ kh zdv rxw iru d urxwlqh gd|Öv ilvklqj zlwk iulhqgv rq d
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odnh derxw d ploh iurp wkh ideohg udqfk ri wkh odwh
Frorpeldq guxj orug Sdeor Hvfredu1
Lw zdv Kdoorzhhq/ Rfw1 64/ 5354/ dqg wkh odnh qhdu
Grudgdo lq wkh ghsduwphqw ri Dqwlrtxld zdv d
nqrzq kdxqw ri wkh ihudo klssrv +Klssrsrwdpxv
dpsklelxv, wkdw kdg vsdzqhg iurp wkh irxu klssrv
wkdw Hvfredu kdg vklsshg ryhu iurp Diulfd
Ó\rx grqÖw glvwxue ph/ L zrqÖw glvwxue |rx/Ô zdv
VdogduuldjdÖv sklorvrsk| wr ilvklqj lq wkh plgvw ri
wkh klssrv/ dv kh whoov lw wr ph1
Rq wkdw gd|/ krzhyhu/ rqh sduwlfxodu klssr Ò d

prwkhu zlwk d |rxqj fdoi Ò pxvw kdyh ihow vxiilflhqwo| glvwxuehg wkdw/ dvVdogduuldjd sxwv lw/ vkh
dpexvkhg klp dv kh zdv frplqj rxw ri wkh odnh1 Wkh 50wrq dqlpdo fkdvhg klp grzq xqwlo kh ihoo1
Wkhq lw fkrpshg grzq rq klv dup dqg ioxqj klp lqwr wkh dlu1
VdogduuldjdÖv iulhqgv uxvkhg klp wr wkh qhduhvw khdowk fhqwhu/ iurp zkhuh kh zdv wudqvihuuhg wr d
odujhu krvslwdo derxw 4:3 nlorphwhuv +439 plohv, dzd|1
ÓLi lw kdg zdqwhg/ lw frxog kdyh fuxvkhg ph dqg Ë jrrge|h olih/Ô Vdogduuldjd vd|v wrgd| ri wkh
deuxsw hqg wr wkh klssrÖv dwwdfn1 ÓExw lw zdv orrnlqj dw ph dv li lw zdv vd|lqj/ ÕL irujlyh |rx wklv
wlph/ exw li |rx frph edfn/ LÖoo nloo |rx1ÖÔ
Klssr wudiilfnlqj doohjdwlrqv
Iru pdq| shrsoh lq Grudgdo/ VdogduuldjdÖv krphwrzq/ wkh ilvklqj vwru| lv mxvw wkdw= d wdoo wdoh1 Wkh
suhydlolqj uxpru lv wkdw Vdogduuldjd kdg ehhq wu|lqj wr fdswxuh wkh klssrfdoi wr vhoo1 LwÖv sxeolf
nqrzohgjh lq wkh duhd wkdw zlogolih wudiilfnhuv wudgh lq klssrv/ exw wkh srolfh ghq| lw> wkh| vd| wkh|
kdyhqÖw uhfhlyhg dq| uhsruwv ri vxfk lqflghqwv1 Krzhyhu/ dffruglqj wr rqh ri wkh wudiilfnhuv/ dw
ohdvw vl{ fdoyhv klgghq lq wuxfnv kdyh sdvvhg uljkw lq iurqw ri wkh srolfh vwdwlrq1
L frqwdfwhg wkh Frorpeldq Plqlvwu| ri Hqylurqphqw dqg Vxvwdlqdeoh Ghyhorsphqw/ exw lw ghfolqhg
wr frpphqw rq wkh lvvxh dqg uhihuuhg ph wr wkh Doh{dqghu Yrq Kxperogw Elrorjlfdo Uhvrxufhv
Uhvhdufk Lqvwlwxwh1 Dovr nqrzq dv wkh Lqvwlwxwr Kxperogw/ wklv lv dq lqghshqghqw fhqwhu xqghu wkh
dxvslfhv ri wkh hqylurqphqw plqlvwu|1 Dq h{shuw wkhuh whoov ph wkdw wkh lqvwlwxwhÖv irfxv rq wkh
klssrv h{whqgv wr xqghuvwdqglqj wkh dqlpdovÖ lpsdfw rq orfdo hfrv|vwhpv dqg frppxqlwlhv1 Wkh
Uhjlrqdo Dxwrqrprxv Frusrudwlrq iru wkh Qhjur dqg Qduh Ulyhu Edvlqv/ ru Fruqduh/ wkh orfdo
hqylurqphqwdo dxwkrulw|/ vd|v lw kdv frpsodlqhg derxw klssr wudiilfnlqj wr wkh Grudgdo srolfh/ exw
wkdw wkh| kdyhqÖw wdnhq dq| dfwlrq1
Ilvklqj lvqÖw frpprq lq wkh odnh zkhuh Vdogduuldjd zdv dwwdfnhg1 Wkh zdwhuwkhuh lv ghqvh dqg
fdop/ dqg vhdvrqhg ilvkhuv suhihu jrlqj wr wkh orfdo vwuhwfk ri wkh Pdjgdohqd Ulyhu/ zklfk
furvvhv doprvw wkh hqwluh ohqjwk ri Frorpeld1
Gdylg Hfkhyhuu|/ d elrorjlvw zlwk Fruqduh/ vd|v wkhuh zrxog kdyh ehhq yhu| ihz ilvk wr fdwfk lq
wkh odnh/ wkdqnv wr wkh frqwdplqdwlrq e| wkh qrq0qdwlyh klssrv1
ÓWkh klssr ihfhv wrjhwkhu zlwk wkhlu jrlqj lq dqg rxw ri wkh odnh lqfuhdvh wkh rujdqlf ordg dqg
fdq dffhohudwh wkh hxwursklfdwlrq surfhvv/Ô kh vd|v1
Lq rwkhu zrugv/ wkh dqlpdov kdyh wxuqhg wkh zdwhu lqwr d wklfn juhhq vrxs gxh wr wkh h{fhvv ri
qxwulhqwv lq wkhlu gursslqjv1 Dv d uhvxow/ pdq| ri wkh qdwlyh ilvk vshflhvkdyh glhg rii1
Hfkhyhuu| dovr vd|v wkdw Vdgduuldjd zdv Óyhu| eudyh wr ilvk lq wkdw odnh zkhuh wkhuh lv d ihpdoh
zlwk d fdoi1Ô
Wkh prwkhu dqg wkh fdoi kdyh vlqfh pryhg wr dqrwkhu odnh qhdue|/ zklfk lv dovr krph wr irxu
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rwkhu klssrv1 Zkhq wkh prwkhu jrhv xqghuzdwhu/ vr grhv wkh fdoi1 Dw qljkw/ wkh| urdp wkh gu|
odqg qhdue|/ dqg dw gdzq wkh| uhwxuq wr wkh odnh1 Wkh prwkhu dsshduv wr eh rq frqvwdqw dohuw iru
kxpdqv1
Wkhuh duhqÖw dq| vhfxulw| irufhv suhyhqwlqj hqwu| wr wkh odnh/ mxvw vrph ulfnhw|urdg vljqv lqvwdoohg
d ghfdgh djr zlwk d qrz0eoxuu| lpdjh ri d klssr dqg wkh zrug Ógdqjhu1Ô
Lw zdv lq wkh hduo| 4<;3v zkhq Hvfredu jdyh wkh rughu wr kdyh d pdoh dqg wkuhh ihpdoh klssrv
eurxjkw ryhu wr klv udqfk iurp Diulfd wr frpsohwh klv guhdp ri kdylqj wkh elj jhvw }rr lq wkh
zruog1 Zkhq kh glhg lq 4<<6/ wkh dedqgrqhg klssrv/ zlwk qr zdoov wr frqwdlq wkhp dqg zlwk wkh
shuihfw folpdwh wr wkulyh lq/ pxowlsolhg dqg frorql}hg rwkhu odnhv xs wrkxqguhgv ri plohv dzd|1
H{shuwv hvwlpdwh wkhuhÖv d srsxodwlrq ri durxqg :3 klssrv lq wkh Frorpeldq zlog wrgd|1
Zkloh wkh dqlpdo lv qrwrulrxv lq lwv qdwlyh Diulfd dv rqh ri wkh prvw gdqjhurxv wr kxpdqv/ wkhuh
kdyhqÖw ehhq dq| ghdwkv dwwulexwhg wr klssr dwwdfnv lq Frorpeld1 Exw wkh ulvn lv dozd|v wkhuh1 Rq
Pd| 53/ 5353/ d klssr dwwdfnhg Oxlv Hqultxh G”d}/ dovr lq Grudgdo1 Dffruglqj wr G”d}/ kh zdv
iloolqj d zdwhu sxps wr ixpljdwh zkhq wkh klssr hphujhg iurp wkh zdw hu dqg udq klp grzq1
Pruh wkdq d |hdu odwhu/ kh rqo| ohdyhv klv krxvh wr jhw d ihz prphqwv ri vxqoljkw ehiruh txlfno|
glvdsshdulqj edfn lqvlgh wr dyrlg wkh fxulrxv vwduhv ri wkrvh zkr zdqw wr vhh zkdw vxfk dq
dwwdfn grhv rq d shuvrq1 Kh fdqÖw zrun1 Klv eurwkhu surwhfwv klp iurp lqwhuylhzv dqg vr rxu
frqyhuvdwlrq lv vkruw1 G”d} vd|v kh uhphpehuv wkh zhljkw ri wkh klssrÖv ohjv rq klv erg|/ wkh
eurnhq ulev/ wkh slhufhg oxqj dqg wkh iudfwxuhg ohj1
Lq Rfwrehu 5354/ Fruqduh odxqfkhg lwv odwhvw sodq wr jhw wkh zlog klssr srsxodwlrq xqghu frqwuro=
wuhdwlqj wkh dqlpdov zlwk JrqdFrq/ d frqwudfhswlyh iru erwk pdohv dqg ihpdohv1 Wzhqw|0irxu
klssrv kdyh vlqfh ehhq grvhg xvlqj gduwv/ dffruglqj wr Hfkhyhuu|1 Wkh| mrlq 44 wkdw kdyh ehhq
fkhplfdoo| fdvwudwhg vlqfh 53471
JrqdFrq kdv ehhq xvhg lq yhwhulqdu| dssolfdwlrqv lq Fklqd/ Dxvwudolddqg wkh Xqlwhg Vwdwhv/ dqg
zdv grqdwhg e| wkh odwwhuÖv Ghsduwphqw ri Djulfxowxuh iru xvh lq Frorpeld1 Zkloh wkh slorw vfkhph
kdv vkrzq srvlwlyh uhvxowv/ h{shuwv duh pxoolqj wkh qhhg iru d wklug grvh iru hdfk klssr wr
jxdudqwhh lwv hiihfwlyhqhvv1 Wkdw zrqÖw eh dq hdv| wdvn/ jlyhq wkh ulvnv wrwkh whdp phpehuv dqg
wkh kljk frvw ri durxqg '9/733 wr ':/:33 shu rshudwlrq1
Qdwdo| Fdvwhoeodqfr/ d elrorjlvw dqg fr0dxwkru ri d 5354 vwxg| rq wkh shuvlvwhqfh dqg glvshuvlrq
ri klssrv lq Frorpeld/ vd|v vkh zhofrphv FruqduhÖv lqlwldwlyh1 Exw jlyhq wkh odujh qxpehu ri
klssrv douhdg| olylqj lq Frorpeld/ vwhulol}dwlrq dqg frqwudfhswlrq vwudwhjlhv dorqh duhqÖw hqrxjk wr
vroyh wkh sureohp/ vkh vd|v1 Vkh fdoov iru d frpelqdwlrq ri vwudwhjlhv/ lqfoxglqj fxoolqj vrph ri
wkh dqlpdov/ hyhq li wklv uhpdlqv d kljko| frqwuryhuvldo dssurdfk iru vrph dqlpdo uljkwv dfwlylvwv1
Fdvwhoeodqfr vd|v klssrv olyh iru d orqj wlph/ xs wr :3 |hduv/ dqg ryhu wkhghfdghv fdq kdyh
pdvvlyh lpsdfwv rq wkh hfrv|vwhp dqg qdwlyh vshflhv1
Lq dq lqwhuylhz zlwk Prqjded| Odwdp/ elrorjlvw Jhup‰q Mlp•qh}/ dqrwkhufr0dxwkru ri wkh 5354
vwxg|/ vd|v wkh pdmrulw| ri klssrvÖ wlph lv vshqw lq wkh zdwhu/ zkhuh wkh| hdw/ vohhs/ xulqdwh dqg
ghihfdwh/ zklfk fdxvhv r{|jhq ghsohwlrq1 ÓIlvk vwduw g|lqj dqg sodqwv wrr/Ô kh vd|v1 Klssrv dovr
glvsodfh rwkhu khuelyrurxv vshflhv/ olnh pdqdwhhv/ dqg wkhlu vwrpslqj diihfwv wkh vrlo dqg sodqw
vshflhv wkdw jurz lq wkh hfrv|vwhpv ri wkh Pdjgdohqd Phglr uhjlrq1
ÕEx| wkh klssrÖ
Lq d fdi• lq wkh fhqwudo vtxduh ri Grudgdo/ d wudiilfnhu vshdnv derxw kdylqjd klssr dw krph/ zlwk
qr dssduhqw frqfhuq derxw ehlqj ryhukhdug1 L dvn li khÖv qrw vfduhg ri vshdnlqj vr rshqo| derxw
grlqj vrphwklqj loohjdo1
ÓHyhu|rqh khuh nqrzv zkr L dp1 L riihuhg wkh ehdvw wr hyhu|rqh dqg qr rqh zdqwvwr ex| lw/Ô kh
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vd|v1 ÓE| wkh zd|/ zrxogqÖw |rx olnh wr wdnh lwBÔ L vploh dv li lw zhuh d mrnh1 Ó\rx frxog nhhs lw lq d
elj krxvh1 Li wkhuhÖv d srqg/ wkdwÖv hqrxjk1Ô
ÓL olyh lq Erjrw‰/ LÖg kdyh wr nhhs lw lq wkh edwkwxe/Ô L vd|1
ÓJlyh ph : ploolrq shvrvÔ Ò derxw '4/;33 Ò Ódqg li |rx zdqw/ L fdq wdnh fduh ri l w xqwlo |rx ilqg d
sodfh iru lw1Ô
ÓLw uhdoo| lv lpsrvvleoh1 Dovr/ LÖp d mrxuqdolvw1Ô
ÓZkdwÖv wkdw jrw wr gr zlwk dq|wklqjB Ilqg d sduwqhu dqg |rx vsolw wkh sd|phqw1 Qr rqh qhhgv wr
nqrz1Ô
Wkh pdq dsshduv ghvshudwh1 KhÖv qhyhu kdg wr nhhs d klssr iru vr orqj1 Edfn lq Mxqh 5354/ kh
vd|v/ vrphrqh fdoohg klp dvnlqj klp wr gholyhu d fdoi xujhqwo|1 Wkh wudiilfnhu nqhz ri d ihpdoh
klssr wkdw kdg uhfhqwo| jlyhq eluwk1 Vr kh zhqw rxw wr wkh odnh zlwk klv zlih Ò wkh vdph odnh
zkhuh Vdogduuldjd zdv dwwdfnhg Ò dqg orrnhg iru wkh fdoi1 Zkhq wkh| vsrwwhg lw/ wkh| xvhg wkhlu
xvxdo whfkqltxh ri wkurzlqj vwrqhv dw wkh prwkhu vr wkdw vkh zrxog dedqgrq wkh vwloo vorz0prylqj
fdoi dqg wkh| frxog fdswxuh lw1
Wklv phwkrg lvqÖw dozd|v hiihfwlyh/ wkh wudiilfnhu vd|v1 Vrphwlphv/ lqvwhdg ri jhwwlqj vsrrnhg dqg
uxqqlqj dzd|/ wkh ihpdoh zloo jhw dqju| dqg fkdujh dw wkhp1 Wkh| nqrz wkh gdqjhuv/ kh vd|v/ exw
lwÖv jrrg prqh|/ hvshfldoo| lq d uhjlrq zkhuh hyhq wkh plqlpxp prqwko| z djh ri '567 lv
frqvlghuhg d ox{xu|1
Diwhu wkh wudiilfnhu kdg vxffhvvixoo| fdswxuhg wkh fdoi/ kh frqwdfwhg wkh ex|hu e| skrqh/ rqo| wr eh
wrog wkh ghdo zdv rii1
ÓÕEurwkhu/ vhulrxvo|/ LÖp vruu| iru |rx exw L fdqÖw ex| lw1 L vrog p| udqfk/ÖÔ wkh wudiilfnhu vd|v wkh
ex|hu wrog klp1
Kh vd|v kh glgqÖw wu| wr sxvk wkh ghdo/ ehfdxvh lq d uhjlrq ri elj udqfkhv dqg hffhqwulf rzqhuv/
vrphrqh hovh zrxog vxuho| zdqw d klssr1 Vr khÖv ehhq ohiw wdnlqj fduh ri wkh dqlpdo/ exw lwÖv kdug
wr sd| iru wkh frvwv ri fdulqj iru vxfk dq h{rwlf ehdvw1
Wkh wudiilfnhu vd|v wkh fdoi gulqnv '433 ri plon prqwko|1 WkdwÖv d orw ri prqh|> dq hqwluh idplo| ri
irxu ru pruh fdq vxevlvw rq wkdw prqwko| vxp lq wklv sduw ri Frorpeld1
Orfdov vd| wkhuh duh shukdsv mxvw wkuhh shrsoh lq wkh duhd zkr duh idploldu zlwk wkh gdqjhurxv mre
ri fdswxulqj klssr fdoyhv1 Wkh| vd| wkh|Öyh dovr khdug ri rwkhuv zkr gr wkhvdph lq ulyhuv 53 np
+45 pl, dzd|1
Dw wkh fdi•/ wkh wudiilfnhu jhwv forvhu dqg orzhuv klv yrlfh= ÓPlvv/ frph wr phhw lw dqg |rxÖoo vhh
krz |rx idoo lq oryh1 Li |rx kdyh nlgv/ lw zrxog eh wkh ehvw suhvhqw1Ô
Vzlpplqj zlwk d gdqjhurxv fuhdwxuh
Wr uhdfk wkh wudiilfnhuÖv udqfk uhtxluhv furvvlqj d pd}h ri pxgg| wudlov1 Qh{w wr wkh krxvh lv d
srqg ri vwloo juhhq zdwhu/ exw wkh fdoi lvqÖw wkhuh1
D shwlwh whhqdjh zlwk elj eodfn h|hv hphujhv iurp d fruulgru1
ÓDuh |rx orrnlqj iru FdpsdqlwdBÔ vkh dvnv1 L orrn dw khu frqixvhg1 ÓL qdphg khuFdpsdqlwd1Ô
Wkh jluo vhhpv h{flwhg wr kdyh d ylvlwru vkh fdq ilqdoo| wdon wr derxw khu qhz vhfuhw shw1 Vkh wdnhv
p| kdqg dqg ohdgv ph wr khu urrp1
ÓFdpsdqlwd/ oryh/ frph khuh/Ô vkh vd|v/ wkhq uhshdwv lw1 WkhuhÖv d qrlvh iurpxqghu wkh ehg/
iroorzhg e| wkh dsshdudqfh ri d glqrvdxu0olnh ohj ixoo ri irogv1 Dqrwkhu ohj hphujhv/ wkhq wkh
khdg1 Zkhq wkh klssr fdoi vhhv ph/ lw jrhv edfn lqwr klglqj1 Wkh jluo gudjv lw rxw1 Wkh fdoi zljjohv
lwv hduv lq dssduhqw glvwuhvv1
Khuh/ rq wklv udqfk lq uxudo Frorpeld/ d klssr fdoi olyhv zlwk d kxpdq idplo|/ vkdulqj d urrp zlwk
d whhqdjhu zkrp lw douhdg| rxwzhljkv1
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L vwurnh lw1 Lwv vnlq lv frog/ wklfn dqg jud|1 LwÖv olnh vwurnlqj d ohdwkhu vrid1 Wkh fdoi wuxqgohv foxpvlo|
wrzdug wkh jluo1 VkhÖv ehfrph wkh dqlpdoÖv pdwhuqdo iljxuh diwhu khu idwkhuÖv loohjdo dfwlrqv wrrn lw
dzd| iurp lwv uhdo prwkhu1
Zkhq lwÖv qrw xqghu wkh ehg/ lw iroorzv wkh jluo durxqg wkh krxvh/olnh d vsrlohg grj/ vrphwlphv
uxeelqj lwv px}}oh rq khu ohjv dqg vhhplqjo| ghpdqglqj wr eh shwwhg1 Wkh jluo ehqgv grzq dqg
kxjv lw1
ÓGr |rx zdqw lw wr jr vrphzkhuh hovhBÔ L dvn1
ÓLwÖv wlph1 Li lw grhvqÖw ohdyh/ L grqÖw nqrz zkdw zloo kdsshq1Ô
ÓZkdw gr |rx phdqBÔ
ÓLw fdqÖw jurz khuh dqg lwÖv lpsrvvleoh wr wdnh lw edfn wr lwv prwkhu1Ô
Iru doo ri wkh jluoÖv olih/ klssrv kdyh vlpso| ehhq wudqvlhqw ehlqjv=ruskdqv zkr frph iru d elw dqg
wkhq ohdyh1 Khu krxvh lv d wudqvlw srlqw iru wkhvh dqlpdov uhqghuhg prwkhuohvv ehfdxvh ri wkh
loohjdo wudgh1 Qr rqh nqrzv li dq| ri wkh fdoyhv wkdw rqfh sdvvhg wkurxjk khuh duh vwloo dolyh wrgd|/
ru li wkh| hqghg xs lq d vshfldo glvk diwhu wkh| ohiw1 Dv idu dv wkh jluo nqrzv/ klssrv duh vpdoo dqg
sod|ixo wklqjv1 VkhÖv kdg Dqg|/ Mrdfr/ Hvwuhood/ Pdjrod +zkr vkh wkrxjkw zdv d ihpdoh dqg
wxuqhg rxw wr eh d pdoh,/ rqh wkdw qhyhu jrw d qdph ehfdxvh lw zdv vrog yhu| idvw/ dqg qrz
Fdpsdqlwd1
E| wkh wlph ri p| ylvlw lq odwh 5354/ Fdpsdqlwd zdv wkh vhfrqg klssr wkh jluo kdg olyhg zlwk wkdw
|hdu1 Wkh suhylrxv klssr kdg ehhq wkhuh wkuhh prqwkv dqg zdv vrog lq Pdufkiru '4/8731 Wkh
ex|hu zdv d udqfkhu zkr sdlg iru doo wkh irrg h{shqvhv zkloh wkh dqlpd o olyhg rq wkh wudiilfnhuÖv
idup1 Kh dovr fryhuhg doo ri wkh yhwhulqdu| eloov dqg sdlg dq h{wud '83 prqwko| iru wdnlqj fduh ri
wkh dqlpdo1
WkhuhÖv qr vxfk ulfk sdwurq rq FdpsdqlwdÖv krul}rq1 Wkh fdoi hdwv dqg jurzv/ dqg wkhuhÖv vwloo qr
survshfw ri ilqglqj d ex|hu1
Wkh wudiilfnhu vd|v khÖv rqo| kdg rqh riihu vlqfh Mxqh= uhqwlqj rxw wkh klssr wr d qhdue| vsd wr eh
wkh pdlq dwwudfwlrq1 Kh vd|v wkh| riihuhg klp '463 d gd|1 Kh wkrxjkw derxw lw/ kh vd|v/ exw wxuqhg
wkhp grzq diwhu frqvlghulqj wkh ulvnv1 D klssr lq d vsd qh{w wr d vzlpplqj srr o zlwk wrxulvwv iurp
doo ryhu wkh zruog/ hdfk ri wkhp zlwk wkhlu skrqhv wdnlqj slfwxuhv/ zrxog vsuhdg wkh vwru| wr hyhu|
fruqhu ri wkh zruog lq plqxwhv1 Wkhq wkh srolfh/ Fruqduh dqg wkh phgld zrxog duulyh1 Dqg zruvw ri
doo/ kh vd|v/ khÖg hqg xs lq sulvrq zlwk wkh rzqhu ri wkh vsd/ vhuylqj d vhqwhqfh ri irxu wr qlqh
|hduv1 KhÖg qhyhu pdnh wkdw plvwdnh/ kh vd|v1
ÓOhwÖv jr wr wkh zdwhu/Ô wkh jluo vd|v1 Fdpsdqlwd iroorzv khu wr d odnhrq wkh surshuw|/ eljjhu dqg
fohduhu wkdq wkh srqg qh{w wr wkh krxvh1 Wkh jluo uxqv dqg wkh klssr iroorzv1 Wkh dqlpdo nqrzv
zkhuh wkh|Öuh jrlqj/ dqg lwv jdlw ehfrphv oljkwhu lq wkh sdvwxuh1 Lw vwrsv e| wkh hgjh ri wkh zdwhu1
Wkh jluo sxvkhv zlwk doo wkh vwuhqjwk ri khu wklq dupv xqwlo wkh fdoi idoov lqwr wkh zdwhu1 Fdpsdqlwd
glvdsshduv xqghuzdwhu dqg wkhq uhvxuidfhv1 Kxpdq dqg dqlpdo iroorz hdfkrwkhu dqg sod|1
ÓOhwÖv jr/ Fdpsdqlwd/Ô wkh jluo vd|v1 Wkh dqlpdo/ lqvwhdg ri zdonlqj/ olhv rq wkh jurxqg orrnlqj dw
wkh odnh/ vwloo kdss| wr nhhs vsodvklqj durxqg1 Klssrv kdyh hyroyhg wr vshqg xs wr 47 krxuv d
gd| lq wkh zdwhu/ xqwlo gxvn zkhq wkh| khdg iru gu| odqg lq vhdufk ri irgghu1 Lq wkh zlog/ wkhvh
xujhv duh glfwdwhg e| kxqjhu dqg khdw> khuh/ e| wkh kxpdqv zkr wudiilf wkhp1
ÓGr |rxu iulhqgv nqrz |rx kdyh d klssrBÔ L dvn wkh jluo1
ÓZkdw d wklqj wr vd| Ë Ehvlghv/ L grqÖw kdyh dq| iulhqgv1Ô
ÓKrz frphBÔ
ÓL grqÖw jr wr vfkrro/ p| rqo| iulhqg lv Fdpsdqlwd1Ô
Wkh klssr fdoi dqg wkh jluo fdph wrjhwkhu ehfdxvh ri wkh ylflvvlwxghv ri dq loohjdo exvlqhvv1 Wkh
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iluvw rqh/ li lwÖv oxfn|/ zloo ilqg d krph zlwk d sulydwh srqg rq vrph idudzd| idup1 Wkh vhfrqg rqh
zloo vd| jrrge|h zlwkrxw fu|lqj vr wkdw wkh ex|huv duhqÖw vfduhg rii Ò xqwlokhu idwkhu eulqjv krph
wkh qh{w whpsrudu| shw1
Lq wkh phdqwlph/ wkh dqlpdo nhhsv hdwlqj dqg jurzlqj1 Dowkrxjk wkh idplo| vwloo vhh lw dv d shw/ dv
lw jdlqv zhljkw dqg jurzv/ wkh gdqjhu ri dq dwwdfn lqfuhdvhv1 LwÖv d wlfnlqj wlph erpe olylqj lqvlgh
wkh krxvh ri dq xqghuvhuyhg idplo| lq Grudgdo1
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kwwsv=22zzz1qhzv571frp2qhzv572zruog2qhzv2frorpeld0vwhulol}hv0570klssrv0rq0iruphu0hvwdwh0ri0
guxj0orug0hvfredu053544349
e| DIS/ 49 Rfw 5354

Wzhqw|0irxu rxw ri ;3 klssrsrwdpxvhv urdplqj rq
wkh iruphu udqfk ri wkh odwh Frorpeldq guxj nlqjslq
Sdeor Hvfredu zhuh vwhulolvhg gxh wr wkh
%xqfrqwuroohg% vsuhdglqj ri wklv %lqydvlyh% vshflhv/
dxwkrulwlhv vdlg rq Iulgd|1
Ehiruh kh zdv vkrw ghdg e| srolfh lq 4<<6/ wkh
qrwrulrxv Hvfredu kdg sxufkdvhg d qxpehu ri
h{rwlf dqlpdov wr olyh rq klv udqfk/ lqfoxglqj
iodplqjrv/ jludiihv/ }heudv dqg ndqjdurrv1
Diwhu klv ghdwk/ doo exw wkh klssrsrwdpxvhv zhuh
vrog wr }rrv1
Hvfredu ruljlqdoo| dftxluhg d vlqjoh pdoh dqg
ihpdoh klssrv1
Wkh| zhuh ohiw wr urdp rq klv Kdflhqgd Qdsrohv

hvwdwh/ zklfk kdv vlqfh ehhq frqyhuwhg lqwr d wkhph sdun/ dv wkh| zhuh frqvlghuhg wr odujh wr wu|
wr pryh/ exw vlqfh wkhq wkhlu qxpehuv kdyh pxowlsolhg1
Wkh klssrv zhuh vkrw zlwk gduwv wr lqmhfw wkhp zlwk d phglflqh fdoohg JrqdFrq/ dffruglqj wr d
exoohwlq e| Fruqduh/ d uhjlrqdo hqylurqphqwdo surwhfwlrq rujdql}dwlrq lq wkh qruwkzhvw ri
Frorpeld1
%Lw*v d frqwudfhswlyh wkdw lv hiihfwlyh lq pdohv dqg ihpdohv% dqg fkhdshuwkdq vxujlfdo vwhulol}dwlrq/
vdlg Fruqduh1
%Krzhyhu/ lw*v frpsolfdwhg ehfdxvh h{shuwv vxjjhvw jlylqj wkuhh grvhv1%
Dqrwkhu 44 klssrv zhuh suhylrxvo| vwhulolvhg e| pruh wudglwlrqdo phdqv1
H{shuwv eholhyh wklv wr eh wkh odujhvw khug ri klssrsrwdpxvhv rxwvlgh riDiulfd dqg lw kdv ohg wr
sureohpv1
%Wkh suhvhqfh ri wkhvh dqlpdov lq dq hfrv|vwhp wkdw lv qrw wkhlu rzq/ eulqjv frqvhtxhqfhv vxfk
dv wkh glvsodfhphqw ri orfdo idxqd/% vdlg Gdylg Hfkhyhuul/ d Fruqduh h{shuw txrwhg lq wkh exoohwlq1
Wkh klssrv duh dovr uhvsrqvleoh iru %fkdqjlqj hfrv|vwhpv% dqg dwwdfnv rq orfdoilvkhuphq1
Hvfredu ehfdph rqh ri wkh ulfkhvw phq rq wkh sodqhw/ dffruglqj wr Iruehv/ wkdq nv wr wkh guxj
wudiilfnlqj hpsluh kh exlow1
Doprvw 63 |hduv vlqfh klv ghdwk/ Frorpeld uhpdlqv wkh odujhvw surgxfhu ri frfdlqh lq wkh zruog/
pxfk ri lw vpxjjohg wr wkh Xqlwhg Vwdwhv1
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Wzhqw|0irxu rxw ri ;3 klssrv wkdw urdphg wkh iruphu udqfk ri

odwh guxj orug Sdeor Hvfredu/ lq qruwkzhvwhuq Frorpeld/ zhuh

vwhulol}hg gxh wr wkh %xqfrqwuroohg% jurzwk ri wklv %lqydvlyh%

vshflhv/ dxwkrulwlhv uhsruwhg1 Skrwr= FRUQDUH2DIS1
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Wkhuh duh pdq| gliihuhqw
grphvwlf slj euhhgv durxqg
wkh zruog dqg hyhq qhz
euhhgv duh ehlqj ghyhorshg
+vhh hglwruldo ri wklv lvvxh,1
Wklv err n fryhuv d ydulhw| ri
wkhp1 Wkh lqwurgxfwlrq riihuv
wkh pduyhoorxv txrwdwlrq e|
Zlqvwrq Fkxufkloo/ ÓL olnh sljv1
Grjv orrn xs wr xv1 Fdwv orrn
grzq rq xv1 Sljv wuhdw xv dv
htxdov1Ô Wkh vxevhtxhqw
vkruw fkdswhuv duh derxw sljv
lq flylol}dwlrq/ ghyhorsphqw ri
wkh euhhgv/ dq lqwurgxfwlrq wr
euhhgv/ euhhgv durxqg wkh
zruog/ wkh hduo| |hduv ri
djulfxowxudo vkrzv/ vxpphu
vkrzv/ wkh suhsdulqj ri sljv
iru vkrzv/ zkdw wkh mxgjhv
orrn iru/ nhhslqj sljv dqg
fdulqj iru sljv1

Wkh pdlq vhfwlrq ri wkh errn suhvhqwv pdq| ri wkh slj euhhgv/ zklfk duh vhsd udwhg lq klvwrulf
euhhgv olnh Qhdsrolwdq/ Rog Ehunvkluh/ Vldphvh/ fkdpslrq euhhgv olnh R{irug Vdqg| ) Eodfn/
Eulwlvk Vdggohedfn/ Fkdwr Pxufldqr ru Gxurf dqg h{rwlf euhhgv olnh Eorqgh Pdqjdolwvd dqg
Nxqhnxqh1 Hdfk euhhg sruwudlw riihuv d ghvfulswlrq ri lwv ruljlq/ lwv glvwlqjxlvklqj ihdwxuhv/ vl}h/
xvh/ uhodwhg euhhgv/ glvwulexwlrq pds dqg skrwr ri wkh euhhg wdnhq lq d vwxglr1 Wkhvh skrwrv duh
hyhq ixqq|/ dv wkh sljv duh suhvhqwhg olnh prghov$

Wkhuh duh pdq| pruh euhhgv durxqg wkh zruog1 Wklv hdv| uhdglqj friihh0wdeoh errn riihuv d
vhohfwlrq ri idprxv euhhgv pdlqo| dqjorskrq rqhv1 Lw vkrzv wkhlu ydulhw|/ wkhlu pdq| gliihuhqw
dsshdudqfhv dqg wkhlu ehdxw|1

Uhylhzhg e| Wklhpr Euddvfk

Ehdxwlixo Sljv Ñ Sruwudlwv ri Ilqh Euhhgv
e| Dqg| Fdvh/ skrwrjudskhg e| Dqguhz Shuulv
:3 sdjhv/ Ly| Suhvv Suhvv 5353
LVEQ= <:;040:;5730::;05 +Vriwfryhu Hglwlrq,
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Wdndl/ V1 5355
Phdw Vflhqfh 4<4= 43;;97/ grl= 43143492m1phdwvfl15355143;;97
Wkh ghqvlw| dqg glvwulexwlrq ri zlog xqjxodwhv/ hvshfldoo| vlnd ghhu+Fhuyxv qlssrq , dqg zlog erdu
+Vxv vfurid ,/ kdyh lqfuhdvhg dfurvv wkh Mdsdqhvh dufklshodjr lq wkh odvw wzr ghfdghv1 Wkh
wudglwlrq ri frqvxplqj zlog jdph phdw kdv ehhq lqkhulwhg lq olplwhg duhdv lq Mdsdq/ exw uhfhqwo|/
wkh xvh ri zlog dqlpdov iru irrg kdv lqfuhdvhg1 Jdph phdw kdv ehfrph srsx odu dw orfdo
uhvwdxudqwv dqg uhwdlo phdw vkrsv1 Krzhyhu/ ixqgdphqwdo nqrzohgjh ri jdph phdw k|jlhqh dqg
khdowk ulvnv kdv qrw ehhq ixoo| hvwdeolvkhg dprqj kxqwhuv/ phdw surfhvvruv/ uhvwdxudqw rshudwruv/
dqg frqvxphuv1 Pruhryhu/ jdph phdw0eruqh looqhvvhv kdyh ehhq uhsruwhg rffdvlrqdoo|1 Xqolnh
grphvwlfdwhg olyhvwrfn/ zlog dqlpdov duh qrw lqvshfwhg iru glvhdvhv zkhq ehlqj exwfkhuhg iru
irrg/ dqg wkh phdw rewdlqhg lv dw d kljk ulvn ri ehlqj xqk|jlhqlf1 Wk h Jxlgholqhv rq wkh k|jlhqlf
pdqdjhphqw ri zlog phdw zhuh hvwdeolvkhg lq 5347 wr hqvxuh wkh vdihw| rizlog phdw lq Mdsdq1
Wklv vwxg| ghvfulehv wkh vlwxdwlrq uhjduglqj zlog dqlpdov dqg jdph phdwlq Mdsdq1

 ;(2/) 6+8)+6:/549 '4* '::/:;*+9 :5='8* ;8('4 =/2*2/,+ +4) 5;4:+89�� *+)'*+ 5, ).'4-+
Edvdn/ V1P1/ Krvvdlq/ P1V1/ R*Pdkrq|/ G1W1/ Rndupd/ K1/ Zlghud/ H1 dqg L1D1 Zlhu}erzvnd 5355
Vflhqfh ri wkh Wrwdo Hqylurqphqw ;67= 488936/ grl= 43143492m1vflwrwhqy153551488936
Hxursh lv fxuuhqwo| xqghujrlqj g|qdplf odqg xvh fkdqjhv fdxvlqj wkh h{sdqvl rq ri xuedq
kdelwdw/ zklfk lv gulylqj zlogolih vshflhv wr frorqlvh frqxuedwlrqv/ uhvxowlqj lq dq lqfuhdvhg
olnholkrrg ri kxpdq0zlogolih frqiolfw +KZF,1 Xqghuvwdqglqj shrsoh*v dwwlwxghv wrzdug zlogolih lv
hvvhqwldo wr pdqdjh wkhvh frqiolfwv1 Wklv vwxg| dvvhvvhg shrsoh*v dwwlwxghv wrzdug xuedq zlogolih/
wkh w|shv ri frqiolfwv wkdw h{lvwhg/ suhihuhqfhv iru pdqdjlqj frqiolfw vlwxdwlrqv/ dqg ghwhuplqhg
dq| fkdqjhv lq shufhswlrqv ri xuedq zlogolih ryhu d ghfdgh1 D txhvwlr qqdluh vxuyh| ri uhvlghqwv ri
Nudnrz/ wkh vhfrqg0odujhvw flw| lq Srodqg/ zdv frqgxfwhg lq 5343 +q @ :54, dqg uhshdwhg lq 5353
+q @ ;;:,1 Zh irxqg wkdw hqfrxqwhuv zlwk fhuwdlq xuedq zlogolih vxfk dv zlog erduv/ uhg vtxluuhov/
urh ghhu/ eurzq kduhv/ dqg uhg ir{hv kdg lqfuhdvhg vljqlilfdqwo| lq 5353 fr psduhg wr 53431
Uhvsrqghqwv uhsruwhg wkdw zlog erdu dqg ehdyhuv glg qrw vkrz ihdu zkhq hqfrxqwhulqj kxpdqv1
Vwrqh pduwhqv zhuh frqvlghuhg wkh prvw qxlvdqfh zlogolih vshflhv lq 5343/ zkloh lq 5353 zlog
erdu zhuh wkh prvw frqiolfwxdo zlogolih vshflhv1 Wkhuh zhuh dgglwlrqdouhsruwv ri frqiolfwv zlwk urh
ghhu dqg uhg ir{hv1 Wkh prvw iuhtxhqw KZF uhvsrqvhv zhuh shuvrqdo dq{lhw|/ lqwuxvlrq lqwr
surshuw| dqg ghvwuxfwlrq ri fursv/ zklfk lqfuhdvhg vljqlilfdqwo| ryhu wkh ghfdgh/ lqghshqghqw ri
uhvsrqghqwv* jhqghu1 Uhvsrqghqwv suhihuuhg qrqohwkdo phwkrgv wr plwljdwh frqiolfwv1 Wkh vwxg|
surylghv ydoxdeoh lqirupdwlrq dqg nqrzohgjh rq fkdqjhv lq shrsoh*v dwwlwxghv wrzdug xuedq
zlogolih wkdw fdq khos zlwk zlogolih pdqdjhphqw lq xuedq duhdv1 Lqfrusrudwlqj shufhswlrq dqg
dwwlwxgh gdwd iurp wkh sxeolf/ dorqj zlwk d pxowl0vwdnhkroghu dssurdfk wkdw lqfoxghv zlogolih
surihvvlrqdov/ lq wkh sodqqlqj dqg ghvljq ri ixwxuh xuedq hqylurqphqwvlv fulwlfdo wr plqlplvh
KZF1
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Fdfkhorx/ M1/ Vdlqw0Dqgulhx{/ F1/ Edxehw/ H1/ Qlyrlv/ H1/ Ulfkdug/ H1/ Jdloodug/ M1P1 dqg P1
Jdphorq 5355
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Elrorj| Ohwwhuv 4;+:,= 53553546/ grl= 43143<;2uveo1535513546
Lq vhdvrqdo hqylurqphqwv/ wkh wlplqj ri uhsurgxfwlrq riwhq pdwfkhv zlwk wkh shdn ri irrg
uhvrxufhv1 Rqh zhoo0nqrzq hiihfw ri joredo zduplqj lv dq hduolhu skhqrorj| ri uhvrxufhv/ ohdglqj
wr d srvvleoh plvpdwfk ehwzhhq wkh wlplqj ri uhsurgxfwlrq iru frqvxphuv dqg i rrg shdn1
Krzhyhu/ joredo zduplqj pd| dovr fkdqjh wkh g|qdplfv ri irrg uhvrxufhv/ vxfk dv wkh lqwhqvlw|
dqg iuhtxhqf| ri sxovhg pdvw vhhglqj1 Krz txdqwlwdwlyh fkdqjhv lq pdvw vh hglqj lqioxhqfh wkh
wlplqj ri uhsurgxfwlrq ri vhhg frqvxphuv uhpdlqv xqh{soruhg1 Khuh/ zh dvvhvv kr z |hduo|
yduldwlrq lq pdvw vhhglqj lqioxhqfhv pdwlqj wlph lq zlog erdu +Vxv vfurid ,/ d zlghvsuhdg vhhg
frqvxphu vshflhv1 Zh wrrn dgydqwdjh ri wkh lqwhqvlyh prqlwrulqj ri erwk i hpdoh uhsurgxfwlrq
+4969 ihpdohv, dqg dfruq surgxfwlrq ryhu 9 frqvhfxwlyh |hduv dfurvv 48 srsxodwl rqv ri zlog erdu
lq wkh zlog1 Zh irxqg wkdw pdwlqj wlph rffxuv hduolhu zkhq dfruq surgxfwlrq lqfuhdvhv lq prvw exw
qrw doo srsxodwlrqv1 Lq wzr rxw ri 48 srsxodwlrqv/ khdy| ihpdohv pdwhg hduolhu wkdq oljkw rqhv1 Rxu
ilqglqjv ghprqvwudwh wkdw pdvw vhhglqj dgydqfhv wkh pdwlqj wlph lq vrph srsxodwlrqv/ zklfk
frxog shukdsv lpsdfw krz erduv uhvsrqg wr folpdwh fkdqjh1
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Pdunry/ Q1/ Hfrqrpry/ D1/ Kmhomrug/ R1/ Urodqgvhq/ F1P1/ Ehujtylvw/ J1/ Gdqlory/ S1/ Grolqlq/ Y1/
Ndpedolq/ Y1/ Nrqgudwry/ D1/ Nudvqrvkdsnd/ Q1/ Nxqqdvudqwd/ P1/ Pdprqwry/ Y1/ Sdqfkhqnr/ G1
dqg D1 Vhqfkln 5355
Pdppdo Uhylhz/ grl= 43144442pdp145634
Wkh zlog erduVxv vfurid lv rqh ri wkh prvw zlgho| glvwulexwhg odujh pdppdo vshflhv lq wkh zruog/
h{lvwlqj rq doo frqwlqhqwv h{fhsw Dqwdufwlfd1 Lq wkh odwh 53wk Fhqwxu|/lwv jhrjudsklfdo udqjh
h{sdqghg qdwxudoo| dqg wkurxjk lqwhqwlrqdo uhohdvhv1 Ghvslwh wkh hqylurqphqwdo/ vrfldo/ dqg
hfrqrplf lpsruwdqfh ri wkh zlog erdu/ lwv fxuuhqw glvwulexwlrq lq qruwkhuq Hxudvld uhpdlqv
xqfhuwdlq/ dqg wkh idfwruv wkdw olplw dqg surprwh h{sdqvlrq lq qruwkhuq hfrv|vwhpv duh xqnqrzq1
Zh dlphg wr vxppdulvh wkh klvwru| ri zlog erdu udqjh h{sdqvlrq dqg fxuuhqw glvwulexwlrq lq wkh
frxqwulhv ri qruwkhuq Hxudvld1 Zh dovr dvvhvv wkh uhodwlyh lpsruwdqfh ri folpdwh+erwk kduvkqhvv
dqg zduplqj,/ kdelwdw +erwk fxuuhqw glyhuvlw| dqg srvvleoh fkdqjh,/ suhgdwruv/ uhohdvhv/
vxssohphqwdu| ihhglqj/ dqg kxqwlqj lq olplwlqj ru surprwlqj wkh glvwulexwlrq dqg udqjh h{sdqvlrq
ri wkh vshflhv1 Zh uhylhz kxqwlqj pdqdjhphqw dqg rwkhu uhjxodwlrqv wkdw pd| diihfw ixuwkhu
qruwkzdug h{sdqvlrq1 Lqirupdwlrq rq zlog erdu h{sdqvlrq dqg glvwulexwlrq zdv froodwhg iurp
dydlodeoh vflhqwlilf sxeolfdwlrqv/ riilfldo vwdwlvwlfv/ yroxqwhhu uhsruwv/ dqg h{shuw nqrzohgjh1 Wkh
hiihfwv ri qdwxudo idfwruv +folpdwh kduvkqhvv/ kdelwdw yduldwlrq/ suhgdwruv, dqg dqwkursrjhqlf
idfwruv +folpdwh zduplqj/ kdelwdw fkdqjh/ uhohdvhv/ vxssohphqwdu| ihhglqj/ kxqwlqj, rq zlog erdu
glvwulexwlrq zhuh dvvhvvhg xvlqj hvwlpdwhv +vfruhv, surylghg e| h{shuwv iurp wkh wdujhw uhjlrqv1
Wkh zlog erdu lq Hxursh lv glvwulexwhg xs wr 97 ghjuhhv Q1 Lq Dvld/ wkh qruwkhuq glvwulexwlrqdo olplw
lv xs wr 94 ghjuhhv Q1 Wkh vshflhv* qruwkhuq glvwulexwlrqdo olplw lv ixuwkhu qruwk lq wkh zhvw wkdq lq
wkh hdvw ri wkh jhrjudsklf udqjh1 H{shuwv uhjdughg folpdwh kduvkqhvv/ kdelwdw/ dqg kxqwlqj dv
wkh prvw lpsruwdqw idfwruv olplwlqj zlog erdu glvwulexwlrq1 Lpsruwdqw idfwruv wkdw surprwh wkh
h{sdqvlrq ri wkh zlog erdu*v udqjh lqfoxgh folpdwh zduplqj dqg vxssohphq wdu| ihhglqj1 Rxu
dqdo|vlv ri wkh riilfldo dssurdfkhv wr zlog erdu pdqdjhphqw vxjjhvwv w kdw wkh qruwkhuq Hxudvldq
frxqwulhv gr qrw kdyh d xqlwhg dssurdfk wr wkh fkdoohqjh ri zlog erduh{sdqvlrq1 Frooderudwlrq
ehwzhhq pdqdjhuv/ srolf|pdnhuv/ dqg uhvhdufkhuv lv qhhghg iru prqlwrulqj wkh zlog erdu
glvwulexwlrq dqg udqjh h{sdqvlrq wkurxjkrxw qruwkhuq Hxudvld1 Wklv gdwd froohfwlrq lv hvshfldoo|
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lpsruwdqw qrz/ dv sduwv ri Hxursh dqg Dvld duh idflqj wkh fkdoohqjh ri Diulfdq vzlqh ihyhu dv zhoo
dv rwkhu kxpdq0zlogolih frqiolfwv uhodwhg wr lqfuhdvlqj zlog erdu srsxodwlrqv1

#.+ /3658:'4)+ 5, ,/4+�9)'2+ 68+*/):589 5, =/2* (5'8 .'(/:' : ;9+ /4 '4 /952':+* 656;2':/54
Edfljdoxsr/ V1D1/ Fkdqj/ \1P1/ Gl{rq/ O1N1/ Jxeelqv/ V1/ Nxfkduvnl/ D1M1 dqg M1D1 Guhzh 5355
Hfrorj| Dqg Hyroxwlrq 45+9,= h<364/ grl= 43143352hfh61<364
Suhglfwlqj wkh olnholkrrg ri zlogolih suhvhqfh dw srwhqwldo zlogolih0olyhvwrfn lqwhuidfhv lv fkdoohqjlqj1
Wkhvh lqwhuidfhv duh xvxdoo| uhodwlyho| vpdoo jhrjudsklfdo duhdv zkhuh odqgvfdshv vkrz odujh
yduldwlrq ryhu vpdoo glvwdqfhv1 Prghov ri zlogolih glvwulexwlrq edvhg rqfrduvh gdwd ryhu zlgh
jhrjudsklfdo udqjhv pd| qrw eh uhsuhvhqwdwlyh ri wkhvh lqwhuidfhv1 Kljk0uhvroxwlrq gdwd fdq khos
lghqwli| ilqh0vfdoh suhglfwruv ri zlogolih kdelwdw xvh dw d orfdo vfdohdqg surylgh pruh dffxudwh
suhglfwlrqv ri vshflhv kdelwdw xvh1 Wkhvh gdwd pd| eh xvhg wr lqirup nqrzohgjh ri lqwhuidfh
ulvnv/ vxfk dv glvhdvh wudqvplvvlrq ehwzhhq zlogolih dqg olyhvwrfn/ ru kxpdq0zlogolih frqiolfw1 Wklv
vwxg| xvhv ilqh0vfdoh kdelwdw xvh gdwd iurp zlog erdu +Vxv vfurid, edvhg rq dfwlylw| vljqv dqg
gluhfw ilhog revhuydwlrqv lq dqg durxqg wkh Iruhvw ri Ghdq lq Jorxfhvwhuvkluh/ Hqjodqg1 Vsdwldo
orjlvwlf uhjuhvvlrq prghov ilwwhg xvlqj d yduldqw ri shqdol}hg txdvl0olnholkrrg zhuh xvhg wr lghqwli|
kdelwdw0edvhg dqg dqwkursrjhqlf suhglfwruv ri zlog erdu vljqv1 Rxu prghov vkrzhg wkdw zlwklq wkh
Iruhvw ri Ghdq/ zlog erdu vljqv zhuh pruh olnho| wr eh vhhq lq vsulqj/ lq ir uhvw0w|sh kdelwdwv/
forvhu wr wkh fhqwhu ri wkh iruhvw dqg qhdu olwwhu elqv1 Lq wkh duhd vxuurxqglqj wkh Iruhvw ri Ghdq/
zlog erdu vljqv zhuh pruh olnho| wr eh vhhq lq iruhvw0w|sh kdelwdwv dqg qhdu uhfuhdwlrqdo sdunv
dqg ohvv olnho| wr eh vhhq qhdu olyhvwrfn1 Wklv dssurdfk vkrzv wkdw zlog erdu kdelwdw xvh fdq eh
suhglfwhg xvlqj ilqh0vfdoh gdwd ryhu frpsdudwlyho| vpdoo duhdv dqg lq kxpdq0grplqdwhg
odqgvfdshv/ zkloh wdnlqj dffrxqw ri wkh vsdwldo fruuhodwlrq iurp rwkhu qhdue| ilqh0vfdoh gdwd0
srlqwv1 Wkh phwkrgv zh xvh frxog eh dssolhg wr pds kdelwdw xvh ri rwkhu zlogolih vshflhv lq
vlplodu odqgvfdshv/ ru ri pryhphqw0uhvwulfwhg/ lvrodwhg/ ru iudjphqwhg zlogolih srsxodwlrqv1

�+453/) :5529 8+<+'2 )5362+> 95)/'2 58-'4/@':/54 5, '4 /4<' 9/<+ 2'8-+ 3'33'2 � Vxv
vfurid �
Wlwxv/ F1O1/ Erzghq/ F1I1/ Vp|vhu/ W1M1/ Zhee/ V1O1 dqg M1F1 Ehdvoh|
Elrorjlfdo Lqydvlrqv/ grl= 431433:2v438630355035;7307
D frpsuhkhqvlyh xqghuvwdqglqj ri vrfldolw| lq zlogolih lv ylwdo wr rswlpl}lqj frqvhuydwlrq dqg
pdqdjhphqw hiiruwv1 Krzhyhu/ vrfldolw| lv frpsolfdwhg/ hvshfldoo| iru z lgho| glvwulexwhg vshflhv
wkdw h{klelw vxevwdqwlyh ehkdylrudo sodvwlflw|1 Lqydvlyh zlog sljv +Vxv vfurid ,/ riwhq uhsuhvhqwlqj
k|eulgv ri Hxurshdq zlog erdu dqg grphvwlf sljv/ duh dprqj wkh prvw dgdswd eoh dqg zlgho|
glvwulexwhg odujh pdppdov1 Wkh vrfldo vwuxfwxuh ri zlog sljv lv eholhyhg wr eh vlplodu wr Hxurshdq
zlog erdu/ frqvlvwlqj ri pdwuldufkdo jurxsv +vrxqghuv, dqg vrolwdu| pdohv1 Krzhyhu/ zlog slj vrfldo
vwuxfwxuh lv xqghuvwxglhg dqg odujho| olplwhg wr ylvxdo revhuydwlrqv1 Xvlqjd klhudufklfdo dssurdfk/
zh lqfrusrudwhg jhqrplf wrrov wr ghvfuleh zlog slj vrfldo jurxs frpsrvlwlr q lq wzr glvsdudwh
hfruhjlrqv zlwklq wkhlu lqydghg udqjh lq Qruwk Dphulfd1 Wkh prvw frpprq vrfldo xqlw zdv
vrxqghuv/ zklfk duh fkdudfwhul}hg dv wkh dvvrfldwlrq ri wzr ru pruh euhhglqj0dj hg zlog sljv zlwk
ru zlwkrxw ghshqghqw riivsulqj1 Lq dgglwlrq wr vrxqghuv/ svhxgr0vrolwdu| ihpdohv dqg pdoh0
grplqdwhg edfkhoru jurxsv zhuh revhuyhg dw d juhdwhu iuhtxhqf| wkdq suhylrxvo| uhsruwhg1
Wkrxjk sulpdulo| frpsrvhg ri forvh ihpdoh nlq/ vrph vrxqghuv lqfoxghg xquhodw hg ihpdohv1
Edfkhoru jurxsv zhuh suhgrplqdqwo| frpsrvhg ri |rxqj/ glvshuvdo0djhg pdohv dqg doprvw
dozd|v lqfoxghg rqo| forvh nlq1 Froohfwlyho|/ rxu vwxg| vxjjhvwv vrfldo rujdql}dwlrq ri zlog sljv lq
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wkhlu lqydghg udqjh lv vlplodu wr wkdw revhuyhg dprqj zlog erdu exw lv frpsoh{/ g|qdplf/ dqg
olnho| yduldeoh dfurvv lqydghg kdelwdwv1

#.+ %/9'?'4 &'8:?  /- � Vxv fheliurqv � �+453+  85</*+9 �49/-.: �4:5 �.8535953+
�<52;:/54 '4* "+4958? �*'6:':/54 /4  /-9
Olx/ O1T1/ Phjhqv/ K1M1/ Furrlmpdqv/ U1S1P1D1/ Ervvh/ P1/ Kxdqj/ T1W1/ ydqVrqvehhn/ O1/
Jurhqhq/ P1D1P1 dqg R1 Pdgvhq 5355
Prohfxodu Elrorj| dqg Hyroxwlrq 6<+9,= pvdf443/ grl= 43143<62proehy2pvdf443
Lw lv odujho| xqnqrzq krz pdppdoldq jhqrphv hyroyh xqghu udslg vshfldwlr q dqg hqylurqphqwdo
dgdswdwlrq1 Dq h{fhoohqw prgho iru xqghuvwdqglqj idvw hyroxwlrq lv surylghg e| wkh jhqxv Vxv/
zklfk glyhujhg uhodwlyho| uhfhqwo| dqg odfnv srvw}|jrwlf lvrodwlrq1 Khuh/zh suhvhqw d kljk0txdolw|
uhihuhqfh jhqrph ri wkh Ylvd|dq zduw| slj/ zklfk lv vshfldol}hg wr d wurslfd o lvodqg hqylurqphqw1
Frpsdulqj wkh jhqrph vhtxhqfhv dqg fkurpdwlq frqwdfw pdsv ri wkh Ylvd|dq zd uw| slj +Vxv
fheliurqv , dqg grphvwlf slj + Vxv vfurid ,/ zh fkdudfwhul}hg wkh g|qdplfv ri fkurprvrpdo
vwuxfwxuh hyroxwlrq gxulqj Vxv vshfldwlrq/ uhyhdolqj wkh vlplodu fkurprvrph frqirupdwlrq dv wkh
srwhqwldo elrorjlfdo phfkdqlvp ri iuhtxhqw srvwglyhujhqfh k|eulgl}dwl rq dprqj Vxlgdh1 Zh
ixuwkhu lqyhvwljdwhg wkh gliihuhqw vljqdwxuhv ri dgdswlyh vhohfwlrqdqg grphvwlfdwlrq lq Ylvd|dq
zduw| slj dqg grphvwlf slj zlwk vshflilf hpskdvl}h rq wkh hyroxwlrq ri r oidfwru| dqg jxvwdwru|
jhqhv/ hoxflgdwlqj kljkhu roidfwru| glyhuvlw| lq Ylvd|dq zduw| slj dqg srvlwlyh dqg uhod{hg
hyroxwlrq ri elwwhu dqg idw wdvwh uhfhswruv/ uhvshfwlyho|/ lq grphvwlf slj1 Rxu frpsuhkhqvlyh
hyroxwlrqdu| dqg frpsdudwlyh jhqrph dqdo|vhv surylgh lqvljkw lqwr wkh g|q dplfv ri jhqrphv
dqg krz wkhvh fkdqjh ryhu uhodwlyh vkruw hyroxwlrqdu| wlphv/ dv zhoo dv krz wkhvh jhqrplf
gliihuhqfhv hqfrgh iru gliihuhqfhv lq wkh skhqrw|shv1

�53(/4/4- .;4:/4- '4* /4:+49/<+ )'8)'99 8+35<'2 :5 +8'*/)' :+ �,8/)'4 9=/4+ ,+<+8 ,853
=/2* (5'8 656;2':/549
Jhuydvl/ Y1 dqg Y1 Jxehuwl 5355
Suhyhqwlyh Yhwhulqdu| Phglflqh 536= 438966/ grl= 43143492m1suhyhwphg153551438966
Diulfdq Vzlqh Ihyhu +DVI, lv d kljko| ohwkdo yludo glvhdvh/ zklfk diihfwv gliihuhqw vshflhv ri zlog
dqg grphvwlf vxlgv1 Diwhu lwv kxpdq0fdxvhg lqwurgxfwlrq lq Jhrujld lq 533:/ wkh DVI yluxv kdv
irxqg d qhz hfrorjlfdo uhvhuyrlu lq wkh odujh dqg frqwlqxrxv zlog erdu +Vxv vfurid , srsxodwlrqv ri
Hxudvld/ vsuhdglqj erwk hdvwzdug dqg zhvwzdug1 DVI kdv dovr euhdfkhg lqwr wkh lqwhqvlyh srun
phdw surgxfwlrq v|vwhp1 Dowkrxjk wkh glvhdvh kdv qr }rrqrwlf srwhqwldo/lwv frqvhtxhqfhv rq
zlog erdu srsxodwlrqv dqg wkh hfrqrplf orvvhv iru wkh slj lqgxvwu| kdyh ehhq gudpdwlf1 Dv qr
ydfflqh ru hiihfwlyh phglfdo wuhdwphqw lv dydlodeoh wr uholdeo| surwhfw zlog erdu ru grphvwlf sljv
djdlqvw DVI/ hudglfdwlrq hiiruwv duh pdlqo| edvhg rq lqwhqvlyh zlog erdukxqwlqj dqg rq uhprylqj
d vljqlilfdqw sruwlrq ri wkh lqihfwhg zlog erdu fdufdvvhv/ zklfk duh wkh pdlq hqylurqphqwdo yluxv
uhvhuyrlu1 Erwk vwudwhjlhv kdyh surgxfhg srru uhvxowv/ vr idu/ dqg DVI lv ehfrplqj hqghplf1 Zh
frpsduhg zlog erdu kxqwlqj dqg fdufdvv uhprydo dv dowhuqdwlyh dqg frpelqhg vwudwhjlhv iru wkh
hudglfdwlrq ri DVI lq lwv hqghplf vwdwh/ xvlqj d vsdwldoo| h{solflw lqglylgxdo0edvhg prgho/ zklfk
lqfrusrudwhg wkh ghprjudsk| dqg vsdwldo g|qdplfv ri d zlog erdu srsxod wlrq/ wkh vsdwldo
hslghplrorj| ri DVI lq lwv hqghplf skdvh/ dqg d pdqdjhphqw v|vwhp dfwlqj i ru wkh hudglfdwlrq
ri wkh glvhdvh iurp wkh srsxodwlrq1 Zkhq qr hudglfdwlrq hiiruw zdv vlpxodwhg/ DVI h{klelwhg d
fohdu dqg vwurqj whqghqf| wr shuvlvw dqg uhpdlq hqghplf lq wkh zlog erdu srsxodwlrq1 Erwk kxqwlqj
dqg fdufdvv uhprydo/ zkhq xvhg dorqh/ surylghg hlwkhu d orz srzhu wr uhpryh wkh yluxv iurp wkh
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srsxodwlrq/ ru uhtxluhg xquhdolvwlf ilhog hiiruw1 Wkh ehvw shuiruplqj vfhqdulr fruuhvsrqghg wr wkh
frpelqhg xvh ri d 63( dqqxdo kxqwlqj udwh dqg ri dq lqwhqvlyh fdufdvv uhprydo / gxulqj d 5 0
prqwk shulrg lq odwh zlqwhu +Iheuxdu|0Pdufk,1 Hudglfdwlqj DVI iurp zlog erdu srsxodwlrqv
uhpdlqv d kdug wdvn1 Pdqdjhuv vkrxog surprwh d gudvwlf lqfuhdvh lq wkh hiiruw ghglfdwhg wr
v|vwhpdwlfdoo| lghqwli| dqg uhpryh dv pdq| lqihfwhg zlog erdu fdufdvvhv dv sr vvleoh iurp wkh
diihfwhg duhdv/ zlwk dw ohdvw 8048 fdufdvvhv uhpryhg iru hdfk 433 kxqwhg zlogerduv1
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Yhgho/ J1/ gh od Shqd/ H1/ Pruhqr0Urmdv/ M1P1/ Jrph}/ M1F1P1 dqg M1 Fduudq}d 5355
Vflhqfh ri wkh Wrwdo Hqylurqphqw ;56= 4873:4/ grl= 43143492m1vflwrwhqy1535514873:4
Wkh dqdo|vlv ri vwdeoh lvrwrshv lq gliihuhqw wlvvxhv kdv ehhq zlgho|xvhg wr rewdlq lqirupdwlrq rq
wkh hfrorj| dqg qxwulwlrqdo sdwwhuqv ri zlogolih1 Wkh lvrwrsh udwlrv ri wkh vwdeoh lvrwrshv ri fduerq
dqg qlwurjhq +ghowd F046 dqg ghowd Q048, dqdo|vhg lq gliihuhqw wlvvxhvduh gluhfwo| uhodwhg wr wkh
dqlpdo*v glhw dqg/ wr vrph h{whqw/ wr wkh hqylurqphqw zkhuh wkh lqglylgxdo kdv jurzwk1
Vshflilfdoo|/ wklv w|sh ri dqdo|vlv lq kdlu vdpsohv kdv ehfrph uhohydqw dvlw surylghv lqirupdwlrq
rq wkh txdolw| dqg orqj0whup frpsrvlwlrq ri wkh glhw wkdw surgxfhg wkh lvrwrsh dffxpxodwlrq
gxulqj wkh wlvvxh jurzwk1 Zh wrrn vdpsohv ri zlog erdu +Vxv vfurid, kdlu iurp : gliihuhqw
srsxodwlrqv lq wkh vrxwk0zhvw ri Vsdlq +Phglwhuudqhdq kdelwdwv,/ lq wkh 534;2534< kxqwlqj
vhdvrq1 Wkh pdlq remhfwlyhv ri wklv vwxg| zhuh +l, wr lqyhvwljdwh wkh xvh ri kdlu vwdeoh lvrwrshv wr
uhyhdo gliihuhqfhv lq frpsrvlwlrq dqg txdolw| ri wkh glhw ri zlog erdu zlwklq wkh vdph srsxodwlrq ru
ehwzhhq srsxodwlrqv/ dqg +ll, wr xvh kdlu lvrwrshv dv d wrro wr xqfryhu klgghq pdqdjhphqw
sudfwlfhv wkdw pd| rffxu lq kxqwlqj duhdv dvvrfldwhg zlwk wkh xvh ri vxssohphqwdu| ihhglqj ru
hyhq fdswlyh euhhglqj dqg uhohdvh1 Hdfk dqlpdo kdg d kdlu +orqj 43 fp, dqdo|vhg lq gxsolfdwh/
suhylrxvo| fxw lqwr sduwv ri htxdo vl}h +iurp wkh roghvw sduw ri wkh kdlu wrwkh prvw uhfhqw sduw,/ wkdw
zhuh dqdo|vhg vhsdudwho|1 Zh irxqg gliihuhqfhv lq ghowd F046 dqg ghowd Q048 ehwzhhq kdlu sduwv
dqg srsxodwlrqv/ zklfk fdq eh uhodwhg wr pdqdjhphqw dfwlrqv dw gliihuhqw wlphv gxulqj wkh kdlu
jurzwk1 Pruhryhu/ wkh xvh ri fruq/ d w|sh ri sodqw qrw rffxuulqj qdwxudoo| lqwkh vwxg| duhd/ fdq eh
grfxphqwhg zlwk wkh lvrwrsh dqdo|vlv wr suryh xqdxwkrul}hg vxssohphqwdu| ihhglqj ru fdswlyh
ruljlq ri zlog erdu lq kxqwlqj duhdv1
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Eurjl/ U1/ Fklulfkhood/ U1/ Phuol/ H1 dqg P1 Dsroorqlr 5355
Fxuuhqw ]rrorj|/ grl= 43143<62f}2}rdf367
Rqh ri wkh idfwruv idflolwdwlqj wkh h{sdqvlrq dqg surolihudwlrq ri zlog erdu Vxv vfurid lv wkh
sodvwlflw| ri lwv uhsurgxfwlyh elrorj|1 Qhyhuwkhohvv/ wkh uhdo lqioxhqfh ri pdwhuqdo dqg
hqylurqphqwdo idfwruv rq qxpehu dqg vh{ ri wkh riivsulqj lv vwloo frqwuryhuvldo1 Zkloh wkh olwwhu vl}h
zdv vkrzq wr eh uhodwhg zlwk wkh pdwhuqdo frqglwlrq/ wkh vwuhqjwk ri wklv uhodwlrq uhpdlqv wr eh
xqghuvwrrg/ wrjhwkhu zlwk wkh srvvleoh uroh sod|hg e| hqylurqphqwdo frqglwlrqv1 Dqdorjrxvo|/ lw lv
xqfohdu zkhwkhu zlog erdu ihpdohv fdq dgmxvw wkhlu riivsulqj vh{1 Zh lqyhvwljdwhg pxowlsoh
dvshfwv ri zlog erdu pdwhuqdo lqyhvwphqw e| phdqv ri d 430|hdu gdwdvhw ri ihpdoh uhsurgxfwlyh
wudlwv dqg d vhw ri elrorjlfdoo| phdqlqjixo hqylurqphqwdo yduldeohv1 Wkh pdwhuqdo frqglwlrq voljkwo|
diihfwhg wkh olwwhu vl}h exw qrw wkh riivsulqj vh{/ dqg hqylurqphqw glg qrw diihfw wkh olwwhu vl}h ru wkh
riivsulqj vh{1 Pruhryhu/ prwkhuv glg qrw frsh zlwk wkh kljkhu frvwv hqwdlohg e| surgxflqj vrqv e|
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sodflqj wkhp lq wkh prvw dgydqwdjhrxv lqwudxwhulqh srvlwlrq/ qru e|doorfdwlqj ohvv uhvrxufhv rq
gdxjkwhuv1 Rxu vhw ri uhvxowv vkrzhg wkdw wkh ihpdoh uhsurgxfwlyh lqyhvwphqw lv txlwh uljlg lq
frpsdulvrq zlwk rwkhu dvshfwv ri zlog erdu uhsurgxfwlyh elrorj|1 Zlog e rdu ihpdohv vhhp wr dgrsw
d w|slfdo u0vwudwhj|/ surgxflqj frqvwdqwo| odujh olwwhuv dqg doorfdwlqj uhvrxufhv rqerwk vh{hv
uhjdugohvv ri lqwhuqdo dqg h{whuqdo frqglwlrqv1 Vxfk vwudwhj| pd| eh dgdswlyh wr frsh zlwk
hqylurqphqwdo xqsuhglfwdelolw| dqg dq lqwhqvh kxpdq kduyhvw/ frqwulexwlqj wr h{sodlq wkh h{wuhph
vxffhvv ri zlog erdu zlwklq kxpdq0grplqdwhg odqgvfdshv1

�54:8/(;:/54 5, ')584 3'9:/4- :5 ,55* )53659/:/54 '4* (5*? ) 54*/:/54 5, '4* )856
*'3'-+ (? =/2* (5'89 � Vxv vfurid � /4.'(/:/4- +<+8-8++4 ,58+9:9 /4 �'6'4
Rprul/ D1 dqg H1 Krvrl 5355
Pdppdo Vwxg| 7:+5,= 980:8/ grl= 43164392pv535403357
Zh dqdo|}hg wkh vwrpdfk frqwhqwv ri zlog erduv +Vxv vfurid , lqkdelwlqj hyhujuhhq iruhvwv lq
zhvwhuq Mdsdq dqg irxqg wkdw wkh| zhuh ghshqghqw rq wkh pdvwlqj ri dfruqv ri Fdvwdqrsvlv
fxvslgdwd1 Wkh lqfuhdvhg dydlodelolw| riF1 fxvslgdwddfruqv srvlwlyho| diihfwhg wkhlu frqvxpswlrq
e| zlog erduv1 Lq wkh jrrg pdvw |hduv/ zlog erduv frqvxphg F1 fxvslgdwddfruqv iurp Qryhpehu
wr Mxqh ri wkh iroorzlqj |hdu1 Qr vljqlilfdqw dqqxdo yduldwlrq lq erg| frqglwlrq zdv ghwhfwhg/
vxjjhvwlqj wkdw dowhuqdwlyh irrg uhvrxufhv +h1j1/ edperr vkrrwv, pd| kdyh pdlqwdlqhg wkh erg|
frqglwlrq ri zlog erduv/ hyhq lq srru pdvw |hduv1 D vwurqj qhjdwlyh fruuhodwlrq zdv irxqg ehwzhhq
wkh frqvxpswlrq ri F1 fxvslgdwd dfruqv dqg wkh dprxqw ri furs gdpdjh wr yhjhwdeohv1 Wklv
vwxg| uhyhdohg wkh zlog erdu dv d sxovhg irrg uhvrxufh ihhghu/ zklfk kdvqrw |hw ehhq lghqwlilhg
lq Mdsdq/ dqg hpskdvl}hg wkh lpsruwdqfh ri frqvlghulqj F1 fxvslgdod pdvwlqj iru ghvljqlqj
hiihfwlyh vwudwhjlhv iru plwljdwlqj furs gdpdjh1

�/,,+8+4)+9 /4 8+658:/4- .;3'4�=/2* (5'8 /4:+8'):/549 /4 � ./4+9+ '4* �4-2/9. 4+=9 3+*/'
Zdqj/ \1I1 dqg K1 Pxpe| 5355
Kxpdq Glphqvlrqv ri Zlogolih/ grl= 43143;3243;:453<15355153 8:956
Kxpdq0zlogolih lqwhudfwlrqv jhqhudwh sxeolf lqwhuhvw dqg dwwudfw vxevwdqwldo phgld dwwhqwlrq1 Wklv
ehfrphv sduwlfxoduo| lqwhuhvwlqj lq uhjlrqv zkhuh gliihuhqw odqjxdjhv duh xvhg e| phgld uhsruwv/
fuhdwlqj wkh rssruwxqlw| wr lqyhvwljdwh dvvrfldwlrqv ehwzhhq odqjxdjh dqg wkh shuvshfwlyhv
suhvhqwhg lq wkh uhsruwv1 Lq wklv duwlfoh/ zh xvhg 53: Hqjolvk duwlfohv +iurp5339 wr 534<, dqg :54
Fklqhvh duwlfohv +iurp 5349 wr 534<, rq kxpdq0zlog erdu lqwhudfwlrqv lq Krqj Nrqj wr dqdo|}h
wkh jdsv dqg gliihuhqfhv lq krz wkh lqwhudfwlrqv duh suhvhqwhg lq wkhFklqhvh dqg Hqjolvk
odqjxdjh phgld1 Dowkrxjk Hqjolvk dqg Fklqhvh qhzv uhsruwlqj rq lqwh udfwlrqv iroorz vlplodu
jhrjudsklfdo sdwwhuqv/ wkh| gliihuhg vljqlilfdqwo| lq whupv ri wkh frqwhqw lqfoxghg/ wkh lghqwlw| ri
lqwhuylhzhhv/ wkh pdqdjhphqw vwudwhjlhv phqwlrqhg dqg wkh uhsruwhg fdxvhv ri frqiolfw1 Wkh
glvwlqfw suhvhqwdwlrq ri kxpdq0zlog erdu lqwhudfwlrqv lq Hqjolvk dqg Fklqhvh qhzv kdv wkh
srwhqwldo wr frqwulexwh wr glyhujlqj sxeolf dwwlwxghv wrzdug wkhzlog erdu dqg srolf| ghyhorsphqw1
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'8+'9
Gdylgvrq/ D1/ Pdonlqvrq/ G1 dqg X1 Vkdqdv 5355
Mrxuqdo ri Pdppdorj|/ grl= 43143<62mpdppdo2j|df347
Zkhq pdnlqj irudjlqj ghflvlrqv/ dqlpdov hydoxdwh wkh ulvn ri ehlqj suh|hg xsrq ru kxqwhg1 Wklv
dssolhv sduwlfxoduo| wr odujh0erglhg/ orqj0olyhg vshflhv zlwk d orqjhyroxwlrqdu| klvwru| ri kxpdq
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shuvhfxwlrq/ vxfk dv zlog erduv +Vxv vfurid ,1 Zlog erdu srsxodwlrqv duh udslgo| h{sdqglqj
wkurxjkrxw qdwxudo/ djulfxowxudo/ dqg xuedq duhdv zruogzlgh/ wkxv hvfdodwlqj kxpdq 0zlog erdu
frqiolfwv1 Prvw ri wkhvh frqiolfwv duh dvvrfldwhg zlwk furs dqg jdughq gdpdjhv e| irudjlqj zlog
erduv1 Wr vwxg| wkh irudjlqj ehkdylru ri zlog erduv dfurvv d judglhqw ri k xpdq ulvn/ zh hydoxdwhg
wkh frpelqhg hiihfwv ri kxqwlqj/ odqg xvh w|sh/ dqg zlog erdu jurxs vl }h dqg vwuxfwxuh rq erdu
xvh ri ihhglqj ghylfhv1 Zh lqvwdoohg fruq0vxssohphqwhg ihhglqj ghylfhv l q irxu odqg0xvh w|shv
dqg kxqwlqj frpelqdwlrqv= xuedq duhdv zlwk dqg zlwkrxw kxqwlqj/ uxudo duhdv +qdpho|/ djulfxowxudo
duhdv zlwk kxqwlqj,/ dqg qdwxuh uhvhuyhv zlwkrxw kxqwlqj1 Rxu uhvxowvvkrz wkdw uxudo duhdv dqg
xuedq duhdv zhuh wkh prvw lpsruwdqw suhglfwruv ri wkh zlog erduv* ghflvlrq wrhdw ru qrw dqg wkh
wlph lw wrrn wkhp wr vwduw hdwlqj iurp wkh prphqw wkh| duulyhg dw wkh ihhglqj ghylfh +WEH0Wlph
Ehiruh Hdwlqj,1 Lq dgglwlrq/ rxu vwxg| vxjjhvwv wkdw wkh WEHv ri xuedq erduv zhuh vljqlilfdqwo|
orzhu frpsduhg wr erduv iurp qdwxuh uhvhuyhv1 Zh ixuwkhu irxqg wkdw WEHv ri xuedq erduv zhuh
vljqlilfdqwo| orzhu wkdq WEHv ri erduv lq qdwxuh uhvhuyhv1 Rxu uhvxowv vxjjhvw wkdw wkh irudjlqj
ehkdylru ri zlog erduv ydulhv vsdwldoo|/ fruuhvsrqglqj wr wkh gliihuhqw odqg0xvh w|shv1 Zh sursrvh
wkdw wkh uhdglqhvv ri erduv wr irudjh lq xuedq duhdv uhvxowv iurp wkhlu kdelwxdwlrq wr kxpdq
suhvhqfh dqg orzhu shufhswlrq ri ulvn1

&/2* �5'8 ";8</<+9 /4 ' �'4*9)'6+ #.':  85./(/:9 �4:.8565-+ 4/)  +89+);:/54
Ix/ \1Z1/ Wdq/ P1\1/ Jrqj/ \1D1/ ]kdr/ J1M1/ Jh/ M1S1/ \dqj/ K1W1 dqg O1P1 Ihqj 5355
Iurqwlhuv Lq Hfrorj| dqg Hyroxwlrq 43= ;53<48/ grl= 43166;<2ihyr153551;53<48
Jhrsrolwlfdo erughuodqgv duh srolwlfdoo| vhqvlwlyh duhdv dqg elrglyhuvlw| krwvsrwv/ vwulfwo| frqwuroohg
e| wkh jryhuqphqw dqg plolwdu|1 Krz wr hqvxuh srolwlfdo vhfxulw|/ zkloh surwhfwlqj wkh elrglyhuvlw|
lq erughuodqgv lv d sureohp iru hfrorjlvwv dqg jryhuqphqwv1 Lq wklv vwxg|/ wkh qhvw vlwh vhohfwlrq
ri wkh zlog erdu Vxv vfurid zdv d fdvh vwxg| lq wkh Vlqr0Uxvvld erughuodqg wr xqghuvwdqg wkh
vxuylydo vwudwhj| ri zlog olih xqghu dqwkursrjhqlf suhvvxuh1 Zh lqyhvwljdwhg +d, krz wkh vsdwldo
glvwulexwlrq ri dqwkursrjhqlf suhvvxuh dqg zlog erdu qhvwv lq wkh erughuodqg dqg +e, krz
dqwkursrjhqlf suhvvxuh dqg wkh erughu lqioxhqfh rq wkh zlog erduv* qhvwvlwh vhohfwlrq1 Wkh Jhwlv0
Rug Jl- dqdo|vlv zdv xvhg wr dqdo|}h wkh glvwulexwlrq sdwwhuqv ri zlog erdu qhvw vlwhv dqg
dqwkursrjhqlf suhvvxuhv lq wkh erughuodqg/ wkh Vwuxfwxudo Htxdwlrq Prghov zdv xvhg wr h{soruh
wkh lqioxhqfh ri erughu/ urdgv/ vhwwohphqwv/ djulfxowxudo odqg/ judvvodqg dqg dqwkursrjhqlf
suhvvxuh rq zlog erduv* qhvw vlwh vhohfwlrq1 Wkh uhvxowv lqglfdwhg wkdw zlog erdu qhvw vlwhv duh
forvh wr wkh erughu/ urdgv dqg djulfxowxudo odqg dqg dzd| iurp vhwwohphqwv dqg judvvodqg1
Uhjdugohvv ri wkh frpelqdwlrq ri dqwkursrjhqlf suhvvxuh/ zlog erduv pdnh wkh prvw
dgydqwdjhrxv fkrlfh dqg suhihu wr eh forvhu wr wkh erughuodqg1 Zh vshfxodwhg wkdw plolwdu|
frqwuro sod|hg d ylwdo uroh lq erughuodqgv iru dqlpdo surwhfwlrq xqghu dqwkursrjhqlf suhvvxuh1 Zlog
erduv ehqhilw iurp wkh surklelwlrq ri dqwkursrjhqlf shuvhfxwlrq gxh wr plolwdu| frqwuro1 Frpsduhg
zlwk h{lvwlqj phdvxuhv/ zh vxjjhvw d gliihuhqw surwhfwlrq2zlogolih pdqdjhphqw vwudwhj|/ zkdw zh
qhhg wr gr pd| eh wr surklelw dqwkursrjhqlf shuvhfxwlrq udwkhu wkdq shuirup rwkhu kxpdq
lqwhuyhqwlrqv wr surwhfw dqlpdov1 Krzhyhu/ iru d vshflhv zlwk wurxeoh srwhqwldo/ zh qhhg wr edvh
rxu frqvhuydwlrq vwudwhjlhv rq wkh uhfryhu| ri wrs suhgdwruv/ dqg sod| wkh frppxqlw| frqwuro uroh
ri wrs suhgdwruv wr dyrlg wkh rffxuuhqfh ri wurxeoh1
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Olx/ G1T1/ Ol/ ]1\1/ Krx/ ]1M1/ Edr/ K1/ Oxdq/ [1/ ]kdqj/ S1/ Oldqj/ [1/ Jrqj/ V1/ Wldq/ \1P1/ ]kdqj/
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G1/ Vkh/ Z1/ \dqj/ I1I1/ Fkhq/ V1\1/ Qdwkdq/ M1U1 dqg J1V1 Mldqj 5355
Zlogolih Elrorj| 5355+6,= h34353/ grl= 43143352zoe6134353
Kdelwdw txdolw| dqg sdudvlwh dvvhpeo| lqioxhqfh zlogolih khdowk/dqg wkh| duhnh| lqglfdwruv ri
khdowk dqg vxuylydelolw| ri zlogolih srsxodwlrqv1 Wr lqyhvwljdwh wkh srwhqwldo hfrorjlfdo uhodwlrqvklsv
dprqj kdelwdw w|sh/ irrg qxwulhqwv/ sdudvlwhv dqg kruprqhv lq zlog erduVxv vfurid / zh froohfwhg
vdpsohv ri zlog erdu ihfhv dqg dydlodeoh sodqwv lq wkhlu kdelwdw e| olqh wudqvhfwv gxulqj zlqwhu1
Dorqj wudqvhfwv/ zh lghqwlilhg wkh frpsrvlwlrq ri sodqwv irudjhg e| zlog erdu dqg phdvxuhg wkh
frqwhqw ri qxwulhqwv lq dydlodeoh sodqwv wr hvwlpdwh qxwulhqw lqwdnh1 Zh dovr txdqwlilhg sdudvlwhv
dqg kruprqhv lq zlog erdu ihfdo vdpsohv1 Zh frpsduhg irrg qxwulhqwv dprqj gliihuhqw iruhvw
w|shv dqg h{soruhg srvvleoh uhodwlrqvklsv dprqj hvwlpdwhg qxwulhqw lqwdnh/ sdudvlwhv dqg
kruprqhv1 Zh irxqg frqlihurxv iruhvw kdg srvlwlyh hiihfwv rq hvwlpdwhg id w lqwdnh dqg qhjdwlyh
hiihfwv rq hvwlpdwhg surwhlq dqg ilehu lqwdnh e| zlog erdu1 Ixuwkhupruh/ zh uhyhdohg wkdw
hvwlpdwhg idw lqwdnh zdv qhjdwlyho| fruuhodwhg zlwk Phwdvwurqj|oxv horqjdwxv sdudvlwhv dqg
srvlwlyho| fruuhodwhg zlwk wullrgrwk|urqlqh +W6,1 Lq frqwudvw/ hvwlpdwhg surwhlq lqwdnh zdv srvlwlyho|
fruuhodwhg zlwk P1 horqjdwxv dqg qhjdwlyho| fruuhodwhg zlwk W61 Ilqdoo|/ zh irxqg qhjdwlyh
uhodwlrqvklsv ehwzhhq W6 frqfhqwudwlrqv dqg ordgv ri Dvfdulv vxxp sdudvlwhv dqg ehwzhhq
fruwlvro +FRU, dqg ordgv ri Wulfkxulv vxlv sdudvlwhv1 Wkhvh lqvljkwv rq hfrorjlfdo uhodwlrqvklsv
khos lghqwli| srwhqwldo glhwdu| sdudphwhuv lq zlqwhu wkdw frxog khos suhglfw dqg pdqdjh sdudvlwh
dqg kruprqh uhvsrqvhv iru zlog erdu srsxodwlrq uhfryhu|1

"+'954'2 <'8/':/54 /4 96')+ ;9+ '4* :+88/:58/'2/:? /4 ' 2'8- + 3'33'2 � Vxv vfurid �
Vfkolfkwlqj/ SH> Erxjkwrq/ UN> Dqghuvrq/ Z> Zljkw/ E> YhuFdxwhuhq/ NF> Ploohu/ UV> Ohzlv/ MV
5355
Vflhqwlilf Uhsruwv 45+4,= 7356/ grl= 431436;2v748<;035503:5<:0|
Dq lqglylgxdo*v vsdwldo ehkdylru lv vkdshg e| vrfldo dqg hqylurqphqwdoidfwruv dqg surylghv
fulwlfdo lqirupdwlrq derxw srsxodwlrq surfhvvhv wr lqirup frqvhuydwlrq dqg pdqdjhphqw dfwlrqv1
Khwhurjhqhlw| lq vsdwldo ryhuods dprqj frqvshflilfv fdq eh hydoxdwhg xvlqj hvwlpdwhv ri krph
udqjhv dqg fruh duhdv dqg xvhg wr xqghuvwdqg idfwruv lqioxhqflqj vsdfh xvh dqg whuulwruldolw|1 Wr
xqghuvwdqg dqg whvw suhglfwlrqv derxw vsdwldo ehkdylru lq dq lqydvlyh odujh pdppdo/ wkh zlog slj
+Vxv vfurid ,/ zh h{dplqhg yduldwlrq lq vsdfh xvh ehwzhhq vh{hv dqg vhdvrqv1 Zh suhglfwhg wkdw
li dqlpdov zhuh whuulwruldo wkdw wkhuh zrxog eh d uhgxfwlrq lq vsdfh0xvh ryhuods zkhq frpsdulqj
ryhuods ri krph udqjhv +KU0KU,/ wr krph udqjhv dqg fruh duhdv +KU0FD,/ dqg lq0wxuqehwzhhq
fruh duhdv +FD0FD,1 Krph udqjhv dqg fruh duhdv zhuh hvwlpdwhg iru 87 zlog sljv dwExfn Lvodqg
Udqfk/ IO iurp JSV whohphwu| gdwd1 Ryhuods lqglfhv zhuh fdofxodwhg wr hvwlpdwh wkh vwuhqjwk
+vsdfh0xvh ryhuods, dqg qxpehu ri srwhqwldo lqwhudfwlrqv zlwklq wkuhh zhw vhdvrqv +Mxqh0
Rfwrehu, dqg wzr gu| vhdvrqv +Ghfhpehu0Dsulo,1 Dprqj vh{hv/ krph udqjh vl}h glg qrw ydu|
vhdvrqdoo|/ dqg pdohv h{klelwhg odujhu krph udqjhv frpsduhg wr ihpdohv +P @ 43169.20 31:<
np+5, +.20 VH,/ I @ 6154.20 3149 np+5,,1 Vwuhqjwk ri ryhuods ydulhg e| vhdvrq zlwk zlog slj krph
udqjhv ryhuodsslqj pruh gxulqj wkh gu| vhdvrq1 Pdohv lqwhudfwhg zlwk d juhdwhu qxpehu ri
lqglylgxdov ri erwk vh{hv/ frpsduhg wr ihpdohv/ dqg h{klelwhg juhdwhu vwuhqjwk ri ryhuods gxulqj
wkh gu| vhdvrq1 Frqvlvwhqw zlwk rxu suhglfwlrqv/ zlog sljv dsshduhg wrh{klelw whuulwruldo ehkdylru/
zkhuh vwuhqjwk ri ryhuods ghfuhdvhg zkhq frpsdulqj KU0KU wr KU0FD dqg KU0FD wr FD0FD1
Rxu iudphzrun fdq eh xvhg wr xqghuvwdqg sdwwhuqv ri vsdfh xvh dqg whuulwruldolw| lq srsxodwlrqv/
zklfk kdv lpsruwdqw lpsolfdwlrqv lq xqghuvwdqglqj lqwudvshflilf lqwhudfwlrqv dqg srsxodwlrq
surfhvvhv/ vxfk dv krz sdwkrjhqv dqg sdudvlwhv pljkw vsuhdg zlwklq dqg dprq j srsxodwlrqv1
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Nkdolo/ J1/ Pduw|/ S1/ Kdjh/ N1/ Vihlu/ V1/ Ho Kdjh/ M1/ Dvvl/ W1E1/ Udvvdp/ P1/ Srpduhv/ F1 dqg H1
Pl nkdho 5355
Sdudvlwh 5<= 44/ grl= 43143842sdudvlwh25355344
Edfnjurxqg= Grfxphqwhg wulfklqhoorvlv rxweuhdnv lq Ohedqrq gdwh edfn wrwkh odwh 4<wk fhqwxu|1
Wkh iluvw sxeolvkhg rxweuhdnv zhuh dwwulexwhg wr wkh frqvxpswlrq ri zlog erdu phdw/ zkloh wkrvh
wkdw iroorzhg lqfulplqdwhg srun1 Wkh sudfwlfh ri kxqwlqj zlog erdu lvfxuuhqwo| uh0hphujlqj lq
Ohedqrq jlyhq wkh uhfhqw hfrqrplf fulvlv wkdw kdv olplwhg wkh sxufkdvh ri olyhvwrfn phdw1
Uhvxowv= Lq Ohedqrq/ dw ohdvw 48 rxweuhdnv ri wulfklqhoorvlv kdyh ehhquhsruwhg vlqfh 4;:31 Zh
uhsruw dq rxweuhdn lq Mdqxdu| 534</ zkhuh ilyh ri wkh iliwhhq shrsoh suhvhqw dw d eduehfxh sduw|
zhuh gldjqrvhg zlwk wulfklqhoorvlv diwhu zlog erdu phdw frqvxpswlrq1Wzr vxevshflhv ri zlog erdu/
Vxv vfurid ole|fxv dqg Vxv vfurid vfurid/ duh frpprqo| wdujhwhg e| kxqwhuv1 Kxqwhuv dqg
frqvxphuv duh vrphwlphv xqdzduh ri wkh lqhiihfwlyhqhvv ri iuhh}lqj phdw dqg fr rnlqj ryhu d
zrrg iluh wr dyrlg wulfklqhoorvlv1 Xqh{shfwhgo|/ wkh Qdwlrqdo Fhqwhu iru ]rrqrvlv Frqwuro uhfhlyhv
hyhu| |hdu 7 vdpsohv ri zlog erdu phdw/ doo iuhh ri Wulfklqhood vs1 oduydh1 Frqfoxvlrq=
Wulfklqhoorvlv/ d }rrqrvlv w|slfdoo| xquhfrjql}hg ru xqghfoduhg/ vwloo uhsuhvhqwv d ulvn olqnhg wr wkh
frqvxpswlrq ri phdw iurp zlog dqlpdov/ hvshfldoo| zlog erdu1 Frqvxphuv/ kx qwhuv/ yhwhulqduldqv/
dqg exwfkhuv qhhg wr eh ixuwkhu hgxfdwhg1 Jryhuqphqw uhjxodwlrq ri zlog erdu kxqwlqj vkrxog eh
lpsohphqwhg wr suhyhqw ixuwkhu rxweuhdnv1
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PfGrqrxjk/ P1W1/ Glwfknrii/ V1V1/ Vplwk/ P1G1 dqg N1F1 Yhufdxwhuhq 5355
Pdppdoldq Elrorj| 435+5,= 5:<05<3
Wkh zlog slj +Vxv vfurid , lv d vxffhvvixo lqydvlyh vshflhv wkdw kdv ehfrph zhoo hvwdeolvkhg
rxwvlgh ri lwv qdwlyh udqjh lq Hxudvld1 Wkh lqydvlyh zlog slj lv wkh uhvxowri uhohdvhg ru hvfdshg
grphvwlfdwhg olyhvwrfn ehfrplqj ihudo/ ru Hxudvldq erdu lqwurgxfhg iru kxqwlqj sxusrvhv1 Wkh
joredo vsuhdg ri zlog sljv kdv uhfhqwo| ehhq h{dfhuedwhg lq vrph duhdv/ vxfk dv wkh XVD/ e|
dqwkursrjhqlfdoo| dvvlvwhg glvshuvdo1 Rqfh hvwdeolvkhg lq qryho hfrv|vwhpv/ zlog sljv kdyh wkh
srwhqwldo wr kdyh vljqlilfdqw qhjdwlyh lpsdfwv rq wkh hfrv|vwhp/ dqg wkhvflhqwlilf olwhudwxuh lv
uhsohwh zlwk h{dpsohv1 Lw lv jhqhudoo| dffhswhg wkdw zlog sljv qhjdwlyho| lpsdfw qdwlyh idxqd zkhuh
wkh| kdyh ehfrph hvwdeolvkhg/ |hw wkh ghjuhh wr zklfk wkh| lpsdfw idxqdofrppxqlwlhv kdv qrw
ehhq zhoo ghvfulehg1 Wklv sdshu vhuyhv dv d uhylhz ri wkh lqirupdwlrq wr gdwh rq wkh lpsolfdwlrqv
ri zlog slj lqydvlrqv dqg lpsdfwv wkh| kdyh rq whuuhvwuldo yhuwheudwhv lq wkhlu lqydvlyh udqjh1 Lq
dgglwlrq/ wkh uhylhz kljkoljkwv rxu qhhg iru pruh uhvhdufk lq wklv duhd/ sduwlfxoduo| uhjduglqj
ghfolqlqj vshflhv1

#.+ +,,+): 5, .;4:+8�=/2* (5'8 /4:+8'):/549 '4* 2'4*9)'6+ . +:+85-+4+/:? 54 =/2* (5'8
656;2':/54 9/@+� � 9/3;2':/54 9:;*?
Ohh/ V1K1 dqg F1P1 Sdun 5355
Hfrorjlfdo Prghoolqj 797= 43<;7:/ grl= 43143492m1hfroprgho15354143<;7:
Lq uhfhqw |hduv/ zlog erdu +Vxv vfurid , srsxodwlrqv kdyh lqfuhdvhg udslgo|/ fdxvlqj vhulrxv
sureohpv vxfk dv furs gdpdjh dqg glvhdvh wudqvplvvlrq1 Lq wkh suhvhqw vwxg|/ zh exlow dq
lqglylgxdo0edvhg prgho wr h{soruh krz khwhurjhqhrxv odqgvfdshv dqg wkh lqwhudfwlrqv ri zlog
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erduv dqg kxqwhuv diihfw zlog erdu srsxodwlrq frqwuro1 Wkh vlpxodwhg zlog erduv lq wkh prgho
pryh rq d khwhurjhqhrxv odqgvfdsh1 Wr pd nh wkh pryhphqw pruh uhdolvwlf/ zh lqfoxghg
udqgrpqhvv lq wkh vlpxodwhg erdu ehkdylru1 Wkh vlpxodwhg kxqwhuv hlwkhu zdon wr pryh rqh vlwh
gxulqj d rqh0wlph vwhs ru mxps wr pryh pxowlsoh vlwhv dw rqfh1 Vlpxodwlrq uhvxowv vkrzhg wkdw wkh
udqgrpqhvv srvlwlyho| frqwulexwhg wr wkh lqfuhdvh lq srsxodwlrq vl}h/ zkloh wkh uhpdlqlqj
yduldeohv frqwulexwhg qhjdwlyho|1 Wkh udqgrpqhvv kdg wkh juhdwhvw lpsdfw rq srsxodwlrq vl}h/
iroorzhg e| wkh odqgvfdsh khwhurjhqhlw| dqg wkh kxqwlqj vxffhvv suredelolw|1 Rq wkh rwkhu kdqg/
wkh mxpslqj pryhphqw suredelolw| kdg wkh ohdvw hiihfw1 Lqwhuhvwlqjo|/ wkh hiihfw ri mxpslqj rq wkh
srsxodwlrq vl}h frxog eh xqghuvwrrg dv d uhvxow ri wzr hiihfwv fdqfhoolqj rqh dqrwkhu> wkh kxqwhuv
duh wudsshg lq wkh suhihuuhg duhd/ dqg wkh kxqwhuv pryh wr dqrwkhu duhd zlwkrxw uhprylqj doo
vlpxodwhg erduv jdwkhuhg lq wkh suhihuuhg duhd1 Ixuwkhupruh/ zh eulhio| phqwlrqhg zklfk
hfrorjlfdo dssurdfkhv fdq eh xvhg wr frqwuro zlog erdu srsxodwlrq jurz wk zlwk uhjdug wr rxu
vlpxodwlrq uhvxowv dqg sursrvhg vrph lghdv wr lpsuryh wkh prgho dqg pdnh lw pruhuhdolvwlf1

";33+8 �'(/:': "+2+):/54 5, &/2* �5'8 Vxv vfurid �/44'+;9� � �

 �� '33'2/'� ";/*'+� /4
35;4:'/45;9 8+-/549 /4 �+/0/4-� �./4'
Ex/ [1O1/ [x/ \1\1/ Zdqj/ M1/ Vkuhvwkd/ W1N1/ Zx/ M1\1/ [ldqj/ U1Z1/ ]kx/\1M1/ ]hqj/ I1J1/ Vkhqj/
\1/ [1[1 Phqj 5354
Dfwd ]rrorjlfd Exojdulfd :6+7,= 87:0889
Edvhg rq wkh vdpsolqj ri zlog erduv suhihuuhg kdelwdw lq qruwk0hdvwhuq ri Wdlkdqj Prxqwdlqv
durxqg Ehlmlqj/ Fklqd/ zh dqdo|vhg wkh idfwruv diihfwlqj wkhlu kdelwdw vhohfwlrq xvlqj uhvrxufh
vhohfwlrq ixqfwlrqv +UVIv, dqg sulqflsdo frpsrqhqw dqdo|vlv +SFD,1 Wkh uhvxowvvkrzhg wkdw wkh
qxpehu ri vwxpsv +5155 .20 3195, lq xvhg vlwhv zdv vljqlilfdqwo| kljkhu +31<8.20 315:, +S ? 3138,
wkdq lq wkh udqgrp vdpsoh sorwv/ zkloh wkh jurxqg sodqw fryhu zdv vljqlilfdqwo| orzhu +68159.20
9189 (/ 94137 .20 51<5 (/ S 3138,1 Lq dgglwlrq/ zlog erdu suhihuuhg wkh plg0dowlwxgh+83304333 p,
kdelwdw zlwk pruh duerxuv +;417; (/ 830433,/ dzd| iurp wkh frppxqlw| +833 p/ 991:3 (, dqg idu
dqwkursrjhqlf glvshuvlrq +4833 p/ 841;8 (,1 Wkh vhohfwlrq dqg suhihuhqfh ri kdelwdw idfwruv
uhiohfw wkh hfrorjlfdo qhhgv iru irrg/ zdwhu dqg vkhowhu1 Lq rughu wr uhgxfh wkh lqwuxvlrq ri zlog
erduv lq iruhvw dqg idupodqg duhdv/ zh sursrvh wr fkdqjh wkh glvwulexwlrq ri zdwhu vrxufhv dqg
uhpryh qhdue| nh| zdwhu vrxufh vlwhv li qhfhvvdu|/ zklfk fdq dovr uhgxfh kxpdq zlog olih
frqiolfwv dqg hfrqrplf orvvhv1

� �'4;'2 ,58 �54/:58/4- &/2* �5'89 � Vxv vfurid � $9/4- #.+83'2 �4,8'8+* �'3+8'9 �5;4:+*
54 '4 $43'44+* �+8/'2 %+./)2+ �$�%�
Nlp/ P1/ Fkxqj/ R1V1 dqg M1N1 Ohh 5354
Uhprwh Vhqvlqj 46+53,= 7474/ grl= 43166<32uv46537474
Wklv vwxg| sursrvhv prqlwrulqj phwkrgv ri zlog erduv lq sodlqv ru prxq wdlq iruhvw duhdv xvlqj
xqpdqqhg dhuldo yhklfohv +XDYv, htxlsshg zlwk lqiuduhg fdphudv1 Lw lv uhfrpphqghg wr prqlwru
lq zlqwhu zkhq wkh fdqrs| od|hu lv wklq dqg wkh whpshudwxuh gliihuhqfh ehwzhhq wkh dpelhqw
whpshudwxuh dqg wkh erg| whpshudwxuh ri wkh zlog erdu lv glvwlqfw/ vr wkdw wkh lqiuduhg fdphud fdq
ehwwhu ghwhfw wkh zlog erduv1 Lq iodw odqg/ wkh sodqh pryhphqw ri wkhXDY fdq eh hdvlo| prqlwruhg
xvlqj wkh olqh wudqvhfw/ wkh srlqw frxqw vxuyh|/ wkh sorw vdpsolqj phwkrg/ dqg wkh ehowhg wudqvhfw1
Lq wkh prxqwdlq iruhvw/ wkhuh duh yduldwlrqv lq hohydwlrq gxh wr vorshv1Wkhuhiruh/ zh lqwurgxfhg
wkh ZD\SRLQW ixqfwlrq wr uhiohfw wkh gliihuhqfh lq dowlwxgh1 Diwhu wkh lqyhvwljdwru ghvljqdwhv wkh
zd|srlqw/ ydulrxv lqirupdwlrq fdq eh prglilhg dffruglqj wr wkh whuudlq/ d qg wkh ZD\SRLQW fdq
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eh wudqvplwwhg wr rwkhu XDYv/ vr wkh xwlol}dwlrq lv kljk1 Lq wklv phwkrg/ rqfh d urxwh lv fuhdwhg
xvlqj wkh ZD\SRLQW/ wkhuh lv qr qhhg iru dgglwlrqdo rshudwlrq diwhu wkh vwduw ri wkh ioljkw/ dqg lw
khosv wr uh0prqlwru wkh vlwh e| xvlqj wkh ZD\SRLQW uhfrug uhshdwhgo|1 Wkhuhiruh/ wklv whfkqlfdo
qrwh surylghv d pruh uhshdwhgo| vxvwdlqdeoh dqg vfdodeoh prqlwrulqj phwkrg wkdq wkh
frqyhqwlrqdo XDY phwkrg1

�: /9 :/3+ :5 3':+� 656;2':/54�2+<+2 62'9:/)/:? 5, =/2* (5'8 8+685*;):/<+ :/3/4- '4*
9?4).854? /4 ' ).'4-/4- +4</8543+4:
Eurjl/ U1/ Phuol/ H1/ Juljqrolr/ V1/ Fklulfkhood/ U1/ Erwwhur/ H1 dqg P1 Dsroorqlr ^qr |hdu`
Fxuuhqw ]rrorj| ^qr yro lvvxh`/ grl= 43143<62f}2}rde3::
Rq d srsxodwlrq ohyho/ lqglylgxdo sodvwlflw| lq uhsurgxfwlyh skhqrorj| fdq suryrnh hlwkhu
dqwlflsdwlrqv ru ghod|v lq wkh dyhudjh uhsurgxfwlyh wlplqj lq uhvsrqvh wrhqylurqphqwdo fkdqjhv1
Krzhyhu/ d uljlg uholdqfh rq skrwrshulrglvp fdq frqvwudlqw vxfk sodvwlf uhvsrqvhv lq srsxodwlrqv
lqkdelwlqj whpshudwh odwlwxghv1 Wkh uhjxodwlrq ri euhhglqj vhdvrqohqjwk pd| uhsuhvhqw d ixuwkhu
wrro iru srsxodwlrqv idflqj fkdqjlqj hqylurqphqwv1 Qrqhwkhohvv/ wklv vnloo zdv uhsruwhg rqo| iru
htxdwruldo/ qrqskrwrshulrglf srsxodwlrqv1 Rxu jrdo zdv wr hydoxdwh zkhwkhu vshflhv olylqj lq
whpshudwh uhjlrqv dqg uho|lqj rq skrwrshulrglvp wr wuljjhu wkhlu uhsurgxfwlrq pd| dovr eh deoh wr
uhjxodwh euhhglqj vhdvrq ohqjwk1 Gxulqj 43 |hduv/ zh froohfwhg 5/833 ihpdoh uhsurgxfwlyh wudlwv
ri d pdppdo prgho vshflhv +zlog erdu Vxv vfurid, dqg dssolhg d qryho dqdo|wlfd o dssurdfk wr
uhsurgxfwlyh sdwwhuqv lq rughu wr revhuyh srsxodwlrq0ohyho yduldwlrqv riuhsurgxfwlyh wlplqj dqg
v|qfkurq| xqghu gliihuhqw zhdwkhu dqg uhvrxufhv dydlodelolw| frqglwlrqv1 Xqghu idyrudeoh
frqglwlrqv/ euhhglqj vhdvrqv zhuh dqwlflsdwhg dqg srsxodwlrq v|qfkurq | lqfuhdvhg +l1h1/ vkruwhu
euhhglqj vhdvrqv,1 Frqyhuvho|/ srru frqglwlrqv lqgxfhg ghod|hg dqg ohvv v|qfkurqrxv +l1h1/
orqjhu, euhhglqj vhdvrqv1 Wkh srwhqwldo wr uhjxodwh euhhglqj vhdvrq ohqjwk ghshqglqj rq
hqylurqphqwdo frqglwlrqv pd| hqwdlo d kljk uhvlolhqfh ri wkh srsxodwlrq uhsurgxfwlyh sdwwhuqv
djdlqvw hqylurqphqwdo fkdqjhv/ dv kljkoljkwhg e| wkh idfw wkdw doprvwdoo pdwxuh ihpdohv zhuh
uhsurgxfwlyh hyhu| |hdu1

�5 (5'89 )536+49':+ ,58 .;4:/4- =/:. ./-.+8 8+685*;):/<+ .5 8354+9�
Gdylgvrq/ D1/ Pdonlqvrq/ G1/ Vfkrqeoxp/ D1/ Nruhq/ O1 dqg X1 Vkdqdv 5354
Frqvhuydwlrq Sk|vlrorj| <= frde39;/ grl= 43143<62frqsk|v2frde39;
Wkh suhgdwlrq0vwuhvv k|srwkhvlv kdv ehhq sursrvhg dv d jhqhudo phfkdqlvp wr h{sodlq wkh
qhjdwlyh hiihfw ri suhgdwlrq ulvn rq uhsurgxfwlrq/ wkurxjk d fkurqlf dfwlydwlrq ri wkh vwuhvv
uhvsrqvh1 Krzhyhu/ lq vrph fdvhv/ vwuhvv dsshduv wr dxjphqw wkh uhsurgxfwlyh srwhqwldo ri
pdppdov1 Zlog erdu +Vxv vfurid , srsxodwlrqv duh rq d ulvh zruogzlgh/ ghvslwh wkh kljk kxqwlqj
suhvvxuh wkdw wkh| duh h{srvhg wr1 Wklv kxqwlqj suhvvxuh lqvwljdwhv/ dprqj rwkhu hiihfwv/ hduolhu
vh{xdo pdwxulw| lq mxyhqloh ihpdohv/ ohdglqj wr wkh vkruwhqlqj ri zlogerduv* jhqhudwlrq wlph1 Wkh
phfkdqlvp wkdw xqghuolhv wklv hduolhu vh{xdo pdwxulw| xqghu kljk kxqwlqj suhvvxuh kdv qrw ehhq
h{dplqhg wr gdwh1 Wr h{soruh wkh sk|vlrorjlfdo hiihfwv wkdw kxqwlqj kdv rq wkh uhsurgxfwlyh
v|vwhp dqg zkhwkhu wkh vwuhvv uhvsrqvh lv lqyroyhg/ zh h{dplqhg vwhurlg kruprqhohyhov lq wkh
kdlu ri ihpdoh zlog erduv lq qruwkhuq Lvudho/ frpsdulqj srsxodwlrqv h{srvhg wr kljk dqg orz
kxqwlqj suhvvxuh1 Ixuwkhupruh/ zh frpsduhg vwhurlg ohyhov lq wkh kdlu ri ihpdoh zlog erduv wkdw
zhuh urdplqj dorqh ru dv d sduw ri d jurxs1 Zh irxqg qr kruprqdo vljqv ri vw uhvv lq wkh kxqwhg
erduv1 Fruwlvro ohyhov zhuh orz lq erwk wkh kljk dqg orz kxqwlqj0suhvvxuhjurxsv1 \hw/
surjhvwhurqh ohyhov zhuh kljkhu lq ihpdohv wkdw zhuh h{srvhg wr kljk kxqwlqj suhvvxuh1 Ihpdohv
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urdplqj lq d jurxs dovr kdg kljkhu surjhvwhurqh ohyhov frpsduhg wr ihpdohv wkdw zhuh dorqh/
zlwk qr glvwlqjxlvkdeoh gliihuhqfhv lq fruwlvro ohyhov1 Wkhvh hohydwlrqv lq uhsurgxfwlyh kruprqhv
wkdw zhuh dvvrfldwhg zlwk kxqwlqj pd| ohdg wr d kljkhu uhsurgxfwlyh srwhqwldo lq ihpdoh zlog
erduv1 Wkh| ixuwkhu vkrz wkdw kljk kxqwlqj suhvvxuh grhv qrw qhfhvvdulo| ohdg wr fkurqlf vwuhvv
wkdw lpsdluv wkh uhsurgxfwlyh srwhqwldo ri ihpdoh zlog erduv1 Wklv gdwd vxjjhvwv wkdw d
uhsurgxfwlyh kruprqdo uhvsrqvh pd| eh rqh ri wkh idfwruv ohdglqj wr wkh udslg zlog erduv
srsxodwlrq jurzwk zruogzlgh/ ghvslwh wkh kljk kxqwlqj suhvvxuh1

#.+ 6599/(/2/:/+9 '4* 2/3/:':/549 5, :.+83'2 /3'-/4- :5 *+: +): =/2* (5'8 � Vxv vfurid �
)'8)'99+9 '9 ' 9:8':+-? ,58 3'4'-/4- �,8/)'4 "=/4+ �+<+8 ��" �� 5;:(8+'19
Krkpdqq/ X> Nurqhqehuj/ P> Vfkhuvfkolfkw/ P> Vfkrqihog/ I 5354
Ehuolqhu Xqg Pxqfkhqhu Wlhudu}wolfkh Zrfkhqvfkuliw 467/ grl= 43156:92476<035<<05353079
Wkh uhprydo ri zlog erdu fdufdvvhv lv rqh ri wkh iluvw lpsruwdqw frxqwhuphdvxuhvdiwhu dq DVI
rxweuhdn1 Wkhupdo lpdjhuv wkdw ylvxdolvh erg| whpshudwxuh duh douhdg| lq xvhiru vhohfwlyh
fdufdvv ghwhfwlrq1 Lq dgglwlrq wr fduulrq0vshflilf lqiuduhg udgldwlrq +LU0udgldwlrq, ghulyhg iurp
qdwxudo erg| whpshudwxuh ru ghfd| khdwlqj/ qrq0fduulrq vshflilf khdw vrxufhv vxfk dv wkh
devruswlrq ri vxqoljkw/ olplw ghwhfwlrq vhohfwlylw|1 Wr xqghuvwdqg wkh lqioxhqfh ri gliihuhqw khdw
vrxufhv rq wkh LU0udgldwlrq skhqrorj| ri fdufdvvhv ehwwhu/ zh prqlwruhg wkh lqwhuqdo whpshudwxuh
ri qlqh fxoohg zlog erdu +Vxv vfurid, gxulqj ghfrpsrvlwlrq xvlqj gxpplhv dv d frqwuro1 Fxoolqj
wrrn sodfh ehwzhhq Mxqh dqg Qryhpehu dqg wkh remhfwv zhuh sodfhg lq ihqfhg0rii duhdv1 Vrph
ri wkhp zhuh h{srvhg wr gluhfw vxqoljkw wkurxjkrxw/ zkloh rwkhuv uhpdlqhg lq wkh vkdgh1 Iru
ghwhfwlrq/ zh xvhg erwk vwdwlrqdu| dqg kholfrswhu prxqwhg wkhupdo lpdjhuv1 Dv h{shfwhg/ doo
fxoohg erdu kdg frrohg grzq dssur{lpdwho| wzr gd|v diwhu ghdwk1 Lq vxpphu/ lq fxoohg erdu wkdw
zhuh sodfhg dw dpelhqw whpshudwxuhv deryh 43 ghjuhhv F/ ghfd|0khdwlqj vwduwhg diwhu 60: gd|v
dqg odvwhg xs wr irxu zhhnv1 Lq wkh fdufdvvhv wkdw zhuh h{srvhg wr gluhfw vxqoljkw/ devruswlrq kdg
d vlplodu hiihfw rq LU0udgldwlrq dv lv qrupdoo| revhuyhg iurp lqwhuqdo khdwlqj1 Lq erdu fxoohg gxulqj
Qryhpehu0Ghfhpehu dw dq dpelhqw whpshudwxuh ehorz 43 ghjuhhv F/ zh irxqgqr vljqv ri
ghfrpsrvlwlrq ru ghfd|0khdwlqj1 Vrodu devruswlrq zdv wkh pdlq vrxufh ri LU 0udgldwlrq diwhu dojru
pruwlv1 Zh wkhuhiruh frqfoxgh wkdw wkhupdo lpdjlqj zloo eh ohvv hiilflhqwiru ghwhfwlqj fdufdvvhv
gxulqj froghu vhdvrqv +hpsw| vhw ?43 ghjuhhv F> Qryhpehu0Pdufk, dqg dw rwkhu wlphv ri wkh
|hdu rq vxqq| gd|v dqg wkh vxevhtxhqw qljkwv iroorzlqj vxfk gd|v1 Frqvlg hulqj wkh kljkoljkwhg
fkdoohqjhv uhodwlqj wr wkh ghwhfwlrq ri zlog erdu fdufdvvhv xvlqj LU0udgldwlrq/ dqg wkh idfw wkdw
prulexqg erdu suhihu sodfhv zlwk LU0vklhoglqj yhjhwdwlrq wr glh/ wkh frqwlqxhg uholdqfh rq d
jurxqg vhdufk dssurdfk iru ghwhfwlqj lqihfwhg fduulrq lv vwloo lqhylwdeohdw suhvhqw1

 56;2':/54 *+49/:? '4* */9:8/(;:/54 5, )53354 ='8:.5- � Skdfrfkrhuxv diulfdqxv �3+2/4�
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Hgrvvd/ D1/ Ehnhoh/ D1 dqg K1 M1 Ghehood 53551
Diulfdq Mrxuqdo ri Hfrorj| 93= 6;9Ñ 6<:/ grl= kwwsv=22grl1ruj243144442dmh1463431
D vwxg| derxw wkh vsdwldo glvwulexwlrq dqg ghqvlw| ri frpprq zduwkrj +Skdfrfkrhuxv diulfdqxv ,
zdv frqgxfwhg lq wzr irfdo duhdv lq Gdehqd Ydooh| Iruhvw/ Zhvwhuq Hwklrsld/ iurp Pd| 5349 wr
Mxqh 534;1 Wkhvh zhuh Jdvvl Frqwuroohg Duhd +JFKD, lq wkh vrxwkzhvwhuq sduw dqg Kdur Ded
Glnr Frqwuroohg Kxqwlqj Duhd +KDGFKD, lq wkh qruwkhdvwhuq sduw ri wkh Ydooh|1 Srsxodwlrq
dexqgdqfh dqg ghqvlwlhv zhuh dqdo|vhg xvlqj glvwdqfh vdpsolqj phwkrg1 D wrwdo ri 579 dqg 985
zduwkrjv zhuh frxqwhg lq JFKD dqg KDGFKD/ uhvshfwlyho|1 Wkh wzr vwxg| duhdv zhuh
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vljqlilfdqwo| gliihuhqw gxulqj wkh zhw vhdvrq dqg gxulqj wkh gu| vhdvrqlq wkh qxpehu ri frpprq
zduwkrj srsxodwlrq shu wudqvhfw1 Gxulqj wkh gu| vhdvrq/ KDGFKD srvvhvvhg pruh phdq ri
foxvwhu ghqvlw| +814;2np5, wkdq wkh JFKD +516:2np5,1 Frpprq zduwkrj hqfrxqwhu udwh udqjhg
iurp 414 wr 61:62np gxulqj wkh zhw vhdvrq lq erwk vwxg| duhdv1 Wkh wzr vwxg| duhdv glg qrw vkrz
vljqlilfdqw yduldwlrq +„ 5 @ 314;;/ gi @ 4/ s @ 3138, lq wkh foxvwhuv ri frpprq zduwkrj vljkwlqjv1 D
kljk qxpehu ri frpprq zduwkrj srsxodwlrq duh wkuhdwhqhg e| lqfuhdvlqj d qwkursrjhqlf
dfwlylwlhv1 Frpprq zduwkrj*v qdwxudo kdelwdwv dqg wkhlu exiihu }rqhv vkrxog eh surshuo|
prqlwruhg= Fdwwoh jud}lqj dqg kxpdq hqfurdfkphqw vkrxog eh surklelwhg1
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\dqj/ G1/ Slvdqr/ D1/ Nrodvd/ M1/ Mdvkdvkylol/ W1/ Nlell/ M1/ Jrph} Fdqr/ D1/Ylulrw/ O1/ Julqh/ I1 H1
dqg D1 Vrxurq 53551
Sdohrelrorj|= 4055/ grl= kwwsv=22grl1ruj2431434:2sde153551441
Qhrjhqh dqg Sohlvwrfhqh Diulfdq vxlgv glvsod|hg frqyhujhqw hyroxwlrqdu| wuhqgv lq wkh wklug
produ +P6, pruskrorj|/ zlwk lqfuhdvlqjo| horqjdwhg dqg kljkhu furzqv w kurxjk wlph1 Zkloh wkhvh
ihdwxuhv fdq suhyhqw suhpdwxuh orvv ri pdvwlfdwru| ixqfwlrqdolw| dqg srwhqwldoo| lqfuhdvh orqj0
whup uhsurgxfwlyh vxffhvv/ fkdqjhv lq ghqwdo rffoxvdo wudlwv vxfk dv hqdpho frpsoh{lw| dqg
wklfnqhvv fdq dovr lpsuryh fkhzlqj hiilflhqf| dqg lqfuhdvh vkruw0whup hqhujhwlf uhwxuq1 Zkloh
erwk orqj0whup dqg vkruw0whup ehqhilwv fdq frqwulexwh wr wkh wkulylqj rid olqhdjh/ wkh vhohfwlyh
suhvvxuhv dvvrfldwhg zlwk hdfk fdwhjru| fdq eh gliihuhqw1 Wr h{dplqh krz furzq horqjdwlrq
fruuhodwhv zlwk wkhvh ixqfwlrqdo rffoxvdo wudlwv/ zh vhohfwhg P6v riNrosrfkrhuxv / Qrwrfkrhuxv /
dqg Phwulglrfkrhuxv iurp Nhq|d dqg Vrxwk Diulfd/ gdwhg ehwzhhq 613 Pd dqg 317 Pd1 Wr
dffrxqw iru ghqwdo zhdu/ zh xvhg plfur0frpsxwhg wrprjudsk| lpdjlqj ri xqz ruq2voljkwo| zruq
P6v wr vlpxodwh zhdu surjuhvvlrq zlwklq hdfk wrrwk1 Zh frpsduhg pruskrphwulf uhsuhvhqwdwlyhv
ri rffoxvdo hqdpho frpsoh{lw| dqg wklfnqhvv dprqj wkh vshflphqv iroorzlqj w khlu uhvshfwlyh
zhdu wudmhfwrulhv1 Zh irxqg wkdw P6 horqjdwlrq fruuhodwhv zlwk kljkhu rffoxvdo frpsoh{lw| dqg
wklqqhu hqdpho lqQrwrfkrhuxv dqg Phwulglrfkrhuxv olqhdjhv wkurxjk wlph1 LqNrosrfkrhuxv /
hqdpho frpsoh{lw| dqg wklfnqhvv zhuh jhqhudoo| pdlqwdlqhg wkurxjk wlph/ghvslwh P6 horqjdwlrq1
Wkh gliihuhqfhv lq P6 pruskrphwulf wuhqgv vxjjhvw wkdwNrosrfkrhuxv olnho| h{shulhqfhg d
gliihuhqw vhw ri vhohfwlyh suhvvxuhv rq ixqfwlrqdo rffoxvdo wudlwv frpsduhg zlwkQrwrfkrhuxv dqg
Phwulglrfkrhuxv1 Wkh vkduhg hyroxwlrqdu| wuhqgv ri P6 vshfldol}dwlrq dprqjQrwrfkrhuxv dqg
Phwulglrfkrhuxv vxjjhvw vlplodu vhohfwlyh suhvvxuhv rq wkhlu fkhzlqj hiilflhqf| dqg wkh srvvl elolw|
ri d glhwdu| qlfkh ryhuods lq pruh {hulf kdelwdwv1

&'8:.5-�.;3'4 )54,2/):9 /4 �58-; 9+):58 5, �'/40/ �'1+ �':/ 54'2  '81� �/-+8/'
Dghrod/ D1M1/ Dndqgh/ R1D1/ Rqlkxqzd/ M1R1/ Vxo|pdq/ D1/ Dghqlml/ R1D1 dqgS1 R1 Rodlid 53551
IXGPD Mrxuqdo ri Vflhqfhv 9+5,= ;;0<8/ grl= kwwsv=22grl1ruj2431663362imv05355039350<5:1
Wklv vwxg| dvvhvvhg wkh lpsdfwv ri frpprq Zduwkrjv + Skdfrfkrhuxv diulfdqxv , rq idup fursv
durxqg Erujx vhfwru ri Ndlqml Odnh Qdwlrqdo Sdun/ Qljhuld1 Gdwd zdv rewdlqhg zlwk wkh dlg ri
vwuxfwxuhg txhvwlrqqdluh lq vl{ frppxqlwlhv zklfk zhuh sxusrvlyho| vhohfwhg +Zrur/ Nhphqml/
Zruxpdnrwr/ Pdml/ Yhqlud dqg Ndqlnrnr, dqg txhvwlrqqdluh zdv udqgrpo| dg plqlvwhuhg wr wkh
lghqwlilhg iduphuv1 Wkh vdpsoh vl}h zdv sxw dw rqh kxqguhg dqg wzhqw| +453, uhvsrqghqwv/ ri
zklfk hljkw| rqh +;4, txhvwlrqqdluhv zhuh uhwulhyhg1 Wkh ghprjudsklf fk dudfwhulvwlfv ri wkh
uhvsrqghqwv lqglfdwhg wkdw djh jurxs 64073 |hduv uhfrughg wkh kljkhvw +6<18(,1 Wkh ilqglqj
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ixuwkhu uhyhdohg wkdw 9715( ri wkh uhvsrqghqwv duh Pxvolp dqg 9817( duhpduulhg1 Dovr pdmrulw|
ri wkh uhvsrqghqwv +8614(, kdg vwd| lq wkh vwxg| duhd ehwzhhq 9043 |hduv1 Pdmrulw| ri wkh
uhvsrqghqwv djuhhv wkdw wkhuh lv suhvhqfh ri Zduwkrj durxqg wkhlu idupv1 Wkh w|shv ri fursv
fxowlydwhg e| wkh uhvsrqghqwv duh Pdl}h/ Jxlqhd fruq/ Ulfh hwf1 Pdmrulw| riwkh uhvsrqghqwv
lqglfdwhg wkdw wkh| kdyh h{shulhqfh furs udlglqj e| Zduwkrj1 W|shv ri furs v suhihuuhg e|
Frpprq Zduwkrjv vkrzhg wkdw Pdl}h lv wkh prvw suhihuuhg1 Wkh vhdvrq ri lqwhqvh fursv udlglqj
lv wkh udlqlqj vhdvrq1 Wkh ydulrxv suhyhqwlyh phwkrg xvhg e| wkh uhvsrqghqwv wr suhyhqw
Zduwkrjv furs udlglqj duh zdwfk jxduglqj/ vfduh furz dqg iluh2vprnh1 Wkh srvvleo h vroxwlrq dv
vxjjhvwhg rq krz wr suhyhqw Zduwkrj0iduphuv frqiolfwv duh frpshqvdwlrq dqg h psor|phqw1 Wklv
vwxg| frqilupv wkdw Zduwkrj kdv dq lpsdfw ri idup odqgv lq wkh vwxg| duhd e| fdxvlqj pxfk
gdpdjh rq iduphuv fursv1

�/9'66+'8'4)+ 5, '4 +)59?9:+3 +4-/4++8� :.+ =./:+�2/66+* 6 +))'8? � Wd|dvvx shfdul �� 2+'*9
:5 *+49/:? )536+49':/54 '4* +)525-/)'2 8+2+'9+
Zklwzruwk/ D1/ Ehluqh/ F1/ Edvwr/ D1/ Iodww/ H1/ Wreohu/ P1/ Srzhoo/ J1/Whuerujk/ M1 dqg D1 Iruv|wk
53551
Rhfrorjld/ grl= kwwsv=22grl1ruj2431433:2v337750355038566081
Jlyhq wkh udwh ri elrglyhuvlw| orvv/ wkhuh lv dq xujhqw qhhg wr xqghuvwdqgfrppxqlw|0ohyho
uhvsrqvhv wr h{wlusdwlrq hyhqwv/ zlwk wzr suhydlolqj k|srwkhvhv1 Rq rqh kdqg/ wkh orvv ri dq dsh{
suhgdwru ohdgv wr dq lqfuhdvh lq sulpdu| suh| vshflhv/ wuljjhulqj d wursklf fdvfdgh ri rwkhu
fkdqjhv zlwklq wkh frppxqlw|/ zkloh ghqvlw| frpshqvdwlrq dqg hfrorjl fdo uhohdvh fdq rffxu
ehfdxvh ri uhgxfhg frpshwlwlrq iru uhvrxufhv dqg devhqfh ri gluhfw djjuhvvlrq1 Zklwh0olsshg
shffdu| + Wd|dvvx shfdulÒZOS,/ d vshflhv wkdw w|slfdoo| fr0rffxuv zlwk frooduhg shffdu| +Shfdul
wdmdfx,/ xqghujr pdmru srsxodwlrq fudvkhvÒriwhq wdnlqj 53 wr 630|hduv iru srsxodwlrqv wr
uhfryhu1 Xvlqj d whpsrudoo| uhsolfdwhg fdphud wudsslqj gdwdvhw/ lq erwk d suh0 dqg srvw0 ZOS
fudvk/ zh h{soruh krz ZOS glvdsshdudqfh dowhuv wkh vwuxfwxuh ri d Qhrwurslfdoyhuwheudwh
frppxqlw| zlwk ilqglqjv lqglfdwlyh ri ghqvlw| frpshqvdwlrq1 Zklwh0ol sshg shffdu| zhuh wkh prvw
iuhtxhqwo| ghwhfwhg whuuhvwuldo pdppdo lq wkh 5339Ñ533: suh0srsxodwlrq fudvk shulrg exw zhuh
xqghwhfwhg gxulqj wkh 534< srvw0fudvk vxuyh|1Sdqwkhud rqfd +mdjxdu, fdphud wuds hqfrxqwhu
udwhv ghfolqhg e| 96( iroorzlqj wkh ZOS fudvk/ zkloh frooduhg shffdu|/ s xpd +Sxpd frqfroru ,/
uhg0eurfnhw ghhu +Pd}dpd dphulfdqd, dqg vkruw0hduhg grj +Dwhorf|qxv plfurwlv, doo glvsod|hg
juhdwhu hqfrxqwhu udwhv +7<3(/ 483(/ 5;3(/ dqg 833( uhvshfwlyho|,/ dqg lqfuhdvhg lq udqn0
dexqgdqfh1 Devhqfh ri ZOS zdv fruuhodwhg zlwk hfrorjlfdo uhohdvh fkdqjhv lq kdelwdw0xvh iru
vl{ vshflhv/ zlwk wkh juhdwhvw lqfuhdvh lq xvh lq wkh suhihuuhg iorrgsodlq kdelwdw ri wkh ZOS1
Vxusulvlqjo|/ frppxqlw|0zhljkwhg phdq wudlw glvwulexwlrqv +erg| vl}h/ ihhglqj jxlog dqg
qrfwxuqdolw|, glg qrw fkdqjh/ vxjjhvwlqj ixqfwlrqdo uhgxqgdqf| lq gl yhuvh wurslfdo pdppdo
dvvhpeodjhv1

$2:8'95;4* +<'2;':/54 5, ,+:'2 (54+ *+<+2563+4: /4 :.+ )522 '8+* � Shfdul wdmdfx� '4* =./:+�
2/66+* 6+))'8? � Wd|dvvx shfdul �
Gh Vrx}d Shuhlud/ W1K1/ Eduurv Prqwhlur/ I1R1/ Shuhlud gd Vloyd/ J1/ Urguljxhvgh Pdwrv/ V1H1/ Ho
El}ul/ K1U1/ Ydovhffkl/ M1/ Ergphu/ U1H1/ S•uh} Sh˜d/ S1/ Qdvvdu Frxwlqkr/ O1/ O™sh} Sodqd F1 dqg
S1 Pd|ru 53551
Mrxuqdo ri Dqdwrp| 574= :74Ñ:88/ grl= kwwsv=22grl1ruj243144442mrd146:571
Wkh vwxg| ri ihwdo ghyhorsphqw doorzv iru hydoxdwlqj wkh gliihuhqw vwudwhjlhv dgrswhg e| pdppdo
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vshflhv wr pd{lpl}h qhrqdwdo vxuylydo1 Dxwrqrprxv orfrprwlrq lv ixqgdphqwd o iru qhzeruqv wr
shuirup irudjlqj dfwlylwlhv dqg lqfuhdvhv qhzeruq vxuylydo iurp suhgdwlrq1 Lq wklv vwxg|/ zh
dvvhvv wkh jhvwdwlrqdo erqh ghyhorsphqw ri 86 frooduhg +FS/Shfdul wdmdfx, dqg 94 zklwh0olsshg
+ZOS/ Wd|dvvx shfdul, shffdulhv/ froohfwhg wkurxjk wkh frooderudwlrq ri vxevlvwhqfh kxqwhuv lq
wkh Dpd}rq1 Wkh erqh plqhudol}dwlrq dqg elrphwu| ri wkh d{ldo dqg dsshqglfxodu vnhohwrq zhuh
dvvhvvhg e| xowudvrxqg h{dplqdwlrqv/ dqg wkh wlplqj ri wkh pdlq erqh ghyhorsphqwdo hyhqwv
zdv fdofxodwhg lq uhodwlrq wr wkh wrwdo gruvdo ohqjwk +WGO, dqg wkh shufhqwdjh ri wkh wrwdo
jhvwdwlrqdo shulrg +JS,1 Wkh iluvw XV vljqv ri plqhudol}dwlrq ri wkh d{ldovnhohwrq lq FS dqg ZOS
zhuh revhuyhg lq ihwxvhv zlwk 617 fp +75 jhvwdwlrq gd|v/ 63( JSFS, dqg 814 fp +8 4 jhvwdwlrq
gd|v/ 65( JSZOS,1 Wkh hduo| ghyhorsphqw ri wkh dsshqglfxodu vnhohwrq zdvrevhuyhg e| wkh
v|qfkurqlf dsshdudqfh ri wkh plqhudol}hg vfdsxod/ kxphuxv/ udglxv/ xoqd/ lolxp/ lvfklxp/ ihpxu/
wleld/ dqg ilexod dw 69( JSFS +83 jhvwdwlrq gd|v,/ dqg 68( JSZOS +89 jhvwdwlrq gd|v,1 Wkh
sxelv zdv plqhudol}hg lq ihwxvhv dw 88( JSFS +:8 jhvwdwlrq gd|v, dqg 8<( JSZOS +<7
jhvwdwlrq gd|v,1 Wkh plqhudol}dwlrq zdv revhuyhg lq doo dxwrsrg erqhv dw :<( JSFS +43<
jhvwdwlrq gd|v, dqg 9:( JSZOS +439 jhvwdwlrq gd|v,1 Doo sulpdu| rvvlilfdwlrq fh qwhuv lq orqj
erqhv ri wkrudflf dqg shoylf olpev zhuh plqhudol}hg lq dgydqfhg ihwxvhv +J SFS dqg JSZOS
µ:8(,1 Wkh plqhudol}hg sdwhood zdv qrw revhuyhg lq dgydqfhg ihwxvhv lq hlwkhu vshflhv1
Vhfrqgdu| rvvlilfdwlrq fhqwhuv iluvw dsshduhg dw wkh glvwdo hslsk|vlv ri wkh ihpxu lq wkh FS +<<
jhvwdwlrq gd|v/ :5( JSFS, dqg wkh glvwdo hslsk|vlv ri wkh udglxv/ ihpxu/ d qg wleld lq wkh ZOS
+439 jhvwdwlrq gd|v/ 9:( JSZOS,1 Dgydqfhg ihwxvhv ri FS dqg ZOS suhvhqwhg 93 ( +48258,
dqg 9;( +4:258, ri wkh wrwdo vhfrqgdu| rvvlilfdwlrq fhqwhuv revhuyhg suhvhqw lq wkh dgxow
grphvwlf slj/ zkloh qhzeruqv iurp wkh grphvwlf slj suhvhqwhg 85( +4625 8,1 Wkh hduo|
lqwudxwhulqh ghyhorsphqw ri wkh vnhohwdo v|vwhp lq erwk shffdu| vshflhv vxjjhvwv d suhfrfldo
ghyhorsphqw vwudwhj|/ zklfk olnho| fruuhodwhv zlwk qhrqdwdo delolw|wr hvfdsh suhgdwruv dqg
uhgxfhv wkh ghshqghqfh rq sduhqwdo fduh1

�;4:/4- '4* =':+8 9)'8)/:? ',,+): .'(/:': 5));6'4)? (? 6+)) '8/+9 �Wd|dvvx shfdul '4*
Shfdul wdmdfx� /4 �'2'13;2� �+>/)5
Eulfh˜r0P•qgh}/ P1/ Qdudqmr/ H1 M1/ Dowulfkwhu/ P1 dqg \1 Frqwuhudv0Shuhud 53551
Pdppdold/ grl= kwwsv=22grl1ruj243148482pdppdold053540335<1
Wkh zklwh0olsshg shffdu| +ZOS>Wd|dvvx shfdul, dqg wkh frooduhg shffdu| +FS>Shfdul wdmdfx, duh
vrfldo xqjxodwhv ri kxjh hfrorjlfdo dqg hfrqrplf lpsruwdqfh1 Zh ghwhupl qhg wkh kdelwdw
rffxsdqf| iru shffdulhv lq d uxudo frppxqlw| erughulqj wkh Fdodnpxo Elrvskhuh Uh vhuyh lq
Fdpshfkh/ Ph{lfr1 Wzhqw|0hljkw vwudwlilhg vdpsolqj srlqwv zhuh udqgrpo| sodfhg lq wkh vwxg|
duhd gxulqj d udlq| dqg d gu| vhdvrq/ zkhuh wkh suhvhqfh ri erwk shffdu| vshflhv zdv
phdvxuhg lq uhodwlrq wr wkuhh hfrorjlfdo yduldeohv +kdelwdw w|sh/ suhvhqfhri qdwxudo suhgdwruv/
dqg zdwhu dydlodelolw|, dqg rqh dqwkursrjhqlf yduldeoh +kxqwlqj,1Whq vdpsolqj srlqwv zhuh
hvwdeolvkhg zlwk fdphud wudsv +wrwdo gd|v2fdphud wudsv @ 559;,/ dqg 4; vdpsolqj srlqwv zhuh
sorwv ri 53 p5 wr ghwhfw ihfhv dqg2ru irrwsulqwv1 Wr dvvhvv wkh uhodwlrqvkls ehwzhhq erwk vshflhvÖ
suhvhqfh dqg wkh vhohfwhg yduldeohv/ prghov ri kdelwdw rffxsdqf| zhuh frqvwuxfwhg xvlqj d
elqdu| pdwul{ ri ghwhfwlrq2qrq0ghwhfwlrq xvlqj wkh SUHVHQFH surjudp1 Iru ZOS dqg FS/ wkh
uhvshfwlyh hvwlpdwhg rffxsdqf| suredelolwlhv zhuh 63 dqg 73( lq wkh udlq|vhdvrq dqg ;; dqg
77( lq wkh gu| vhdvrq1 Rxu uhvxowv vxjjhvw wkdw rffxsdqf| e| ZOS lv diihfwhg e| kdelwdw w|sh
dqg suhgdwruv lq wkh udlq| vhdvrq dqg e| zdwhu dydlodelolw| dqg kxqwlqj lq wkh gu| vhdvrq1
Frqyhuvho|/ iru FS/ rffxsdqf| lv diihfwhg e| zdwhu dydlodelolw| dqg k xqwlqj lq wkh udlq| vhdvrq/
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dqg e| kdelwdw w|sh dqg suhgdwruv lq wkh gu| vhdvrq1 Wkxv/ kxqwlqj qhjdwlyho| diihfwv wkh zd| wkdw
ZOS rffxs| vshflilf kdelwdwv/ vxfk dv iorrgsodlq iruhvw dqg phglxp vxe 0ghflgxrxv iruhvw/
sduwlfxoduo| gxulqj shulrgv ri zdwhu vfduflw| zkhq wkh vshflhv lv pruh yxoqhudeoh wr kxqwlqj1

$9+ 5, .'(/:': '4* '):/</:? 6'::+849 5, =./:+ 2/66+* � Wd|dvvx shfdul � '4* )522'8+* � Shfdul
wdmdfx� 6+))'8/+9 /4 )'::2+ 8'4)./4- +4</8543+4:9 5, :.+ �8? �.')5 �  '8'-;'?
]doglydu/ E1/ Fkdyh}/ N1/ Ydolhqwh/ H1/ UdprV/ \1/ Vdolqdv/ S1 dqg D1 Zhlohu 53551
Uhsruwhv flhqw”ilfrv gh od IDFHQ 46+4,= 5305:/ grl= kwws=22grl1ruj24314;3372ufidfhq15355146141531
Wkh zklwh olsshg shffdu| lv juhjdulrxv zlwk khugv ri xs wr 633 lqglylg xdov dqg lw olyhv lq kxplg
dqg {hursk|wlf iruhvwv1 Wkh frooduhg shffdu| irupv jurxsv ri xs wr 83 lqglylgx dov dqg vkrzv
juhdw hfrorjlfdo sodvwlflw| gxh wr wkh ydulhw| ri hqylurqphqwv lw olyhv lq1 Erwk vshflhv duh vhhg
suhgdwruv dqg qdwxudo suh| iru fduqlyruhv1 Wkh| duh idfhg e| wkuhdwv vxfk dv orvv dqg
iudjphqwdwlrq ri kdelwdw dqg srdfklqj1 Wklv lqyhvwljdwlrqÖv remhfwlyhv zhuh= +4, wr frqwulexwh wr
wkh nqrzohgjh rq wkh glvwulexwlrq dqg rffxsdwlrq ri W1 shfdul dqg S1 wdmdfx lq uhodwlrq wr
odqgvfdsh fkdudfwhulvwlfv/ +5, wr ghvfuleh dfwlylw| sdwwhuqv lq surgxfwlyh odqgvfdshv lq wkh
Sdudjxd|dq Gu| Fkdfr1 78 vdpsolqj vwdwlrqv zhuh hvwdeolvkhg dw Hvwdqfld Prqwdqld +Ertxhu™q
Ghsduwphqw/ Sdudjxd|,1 D fdphud wuds zdv sodfhg dw hdfk vwdwlrq iurp 5348 wr 534:1 Hdfk
fdphud zdv sodfhg rq d zlogolih wudlo1 Wkh skrwrjudskv rewdlqhg zhuhfodvvlilhg dqg dqdo|}hg
xvlqj surjudp +GdwdRujdql}h dqg GdwdDqdo|}h,1 W1 shfdul uhjlvwhuhg juhdwhu xvh lq sodfhv zlwk
pruh iruhvw fryhudjh gxh wr wkh kljkhu dydlodelolw| ri irrg1 S1 wdmdfx glg qrw ghprqvwudwh
vljqlilfdqw gliihuhqfhv lq kdelwdw xvh zlwk uhvshfw wr iruhvw fryhudjh1 Wkh ehkdylrudo sdwwhuqv ri
wkh vshflhv gr qrw vkrz whpsrudo vhjuhjdwlrq1

�'(/:': ;9+ '4* '):/</:? 6'::+849 5, ;4-;2':+9 /4 ' :856/)'2 8'/4,58+9: 5, 95;:.+84 �A>/)5
Idofrql0Eulrqhv/ I1 D1/ Qdudqmr/ H1 M1/ Uh|qd0Kxuwdgr/ U1/ Vs”qrod/ P1/ Hqu”txh}0Urfkd/ S1 dqg U1
D1 Phghoo”q 53551
WKHU\D 46+5,=4:404;5/ grl=43145<662wkhu|d0550449:1
EdlugÖv wdslu +Wdsluhood edlugll,/ zklwh0olsshg shffdu| +Wd|dvvx shfdul,/ dqg frooduhg shffdu|
+Glfrw|ohv wdmdfx, v|psdwulfdoo| rffxu lq wkh Odfdqgrq Iruhvw ri Fkldsdv/ P•{lfr1 Wkhvh vshflhv
frqwulexwh wr pdlqwdlq hfrv|vwhp g|qdplfv wkurxjk khuelyru|/ vhhg glvshuvdo/ dqg vhhg
suhgdwlrq/ frqvwlwxwlqj lpsruwdqw suh| iru odujh fduqlyruhv dqg kxqwhuv1Zh dqdo|}hg dfwlylw|
sdwwhuqv dqg kdelwdw xvh ri wkh wkuhh irfdo vshflhv wr dvvhvv wkh ghjuhh ri whpsrudo dqg vsdwldo
kdelwdw vhjuhjdwlrq dprqj wkhp lq Prqwhv D}xohv Elrvskhuh Uhvhuyh +UHELPD, dqgvxuurxqglqj
frppxqlwlhv1 Ehwzhhq Iheuxdu| dqg Rfwrehu 5348 zh ghsor|hg fdphud0wudsv gxulqj ;/796
fdphud0wuds gd|v wr hvwlpdwh wkh suhvhqfh dqg dfwlylw| ri wdsluv dqg shffdulhv lq wzr kdelwdw
w|shv= ÓfrqvhuyhgÔ +UHELPD,/ dqg ÓwudqviruphgÔ +frppxqlw| iruhvwv> DIF,1 Kdelwdw xvh dqg
dfwlylw| sdwwhuqv ri wdsluv dqg shffdulhv zhuh dvvhvvhg wkurxjk orjlvwlf uhjuhvvlrq prghov1 Zh
irxqg wkdw EdlugÖv wdslu zdv doprvw h{foxvlyho| qrfwxuqdo zlwk d wuhqg wrzdugv fuhsxvfxodu dfwlylw|/
zkloh erwk shffdu| vshflhv zhuh glxuqdo/ wkhuhiruh vkrzlqj d kljk gdlo| whpsrudo vhjuhjdwlrq
iurp wkh wdslu1 Erwk shffdu| vshflhv zhuh vlploduo| dfwlyh lq wkh wzr vwxg| vlwhv/ zkloh wdsluv zhuh
pruh dfwlyh lq frqwlqxrxv iruhvw zlwklq wkh surwhfwhg duhd1 Wkh rffxuuhqfh riwdsluv dqg zklwh0
olsshg shffdulhv ghshqghg rq wkh suhvhqfh dqg sur{lplw| ri zdwhu vrxufhv d qg urdgv1 Rxu
uhvxowv vxjjhvw wkdw vsdwldo vhjuhjdwlrq ri wkh kdelwdw doorzv frh{lvwhqfh ri erwk shffdu| vshflhv
lq wkh vwxg| duhd1 DIF kdyh srwhqwldo iru pdlqwdlqlqj srsxodwlrqvri wdsluv dqg shffdulhv lq wkh
Odfdqgrq Iruhvw1 Frqvhuylqj wkhvh iruhvwv e| orfdo frppxqlwlhv lv hvvhqwldowr hqvxuh wkh
shuvlvwhqfh ri wkhvh pdppdov1
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,58+9:9
Pdjlrol/ P1/ Yloodu/ Q1/ Mrujh/ P1O1/ Elrqgr/ F1/ Nhxurjkoldq/ D1/ Eudgkdp/ M1/ Shgurvd/ I1/ Frvwd/
Y1/ Pruhlud/ P1]1/ gh Eduurv Ihuud}/ N1P1S1P1 dqg P1 Jdohwwl 53551
Dqlpdo Frqvhuydwlrq 58= 8;508<6/ grl= kwwsv=22grl1ruj243144442dfy145:991
Krz vshflhv shuvlvw lq iudjphqwhg kdelwdwv lv hvvhqwldo wr xqghuvwdqglqj vshflhv uhvlolhqfh lq
uhvsrqvh wr lqfuhdvlqj dqwkursrjhqlf suhvvxuhv1 Lw kdv ehhq vxjjhvwhg wkdwh{sdqvlrq lq glhwdu|
qlfkh doorzv srsxodwlrqv wr shuvlvw lq kxpdq0prglilhg odqgvfdshv/ |hw wklv k|srwkhvlv kdv ehhq
srruo| whvwhg lq kljko| glyhuvh hfrv|vwhpv vxfk dv wurslfdo iruhvwv zkhuh iuxjlyru| lv xeltxlwrxv1
Khuh/ zh phdvxuhg glhwdu| qlfkh h{sdqvlrq ri d odujh iruhvw0gzhoolqj pdppdo/ wkh zklwh0olsshg
shffdu| + Wd|dvvx shfdul,/ lq wkh Dwodqwlf Iruhvw/ Eud}lo/ e| frpsdulqj lwv glhw xvlqj vwdeoh fduerq
+o46F, dqg qlwurjhq +o48Q, lvrwrshv1 Zh froohfwhg kdlu ri zklwh0olsshg shffdulhv lq wkuhh
frqwlqxrxv dqg wkuhh iudjphqwhg iruhvwv dqg frpsduhg o46F dqg o48Q ydoxhv/ uhvrxufh xvh
dqg lvrwrslf qlfkhv dprqj srsxodwlrqv dqg ehwzhhq iruhvw w|shv1 Zh d ovr whvwhg wkh uhodwlrqvkls
ehwzhhq lvrwrslf ydoxhv ri wkh srsxodwlrqv dqg wkh iruhvw fryhu shufhqwdjh1 Zklwh0olsshg
shffdulhv ihg pdlqo| rq iruhvw vrxufhv +F6 uhvrxufhv,/ hvshfldoo| lq frqwlqxrxv i ruhvwv/ exw 5;(
ri wkh lqglylgxdov lq iudjphqwhg vlwhv dovr lqfrusrudwhg F7 uhvrxufhv wr vrph h{whqw1 Lq
iudjphqwhg iruhvwv/ wkh srsxodwlrqv kdg lvrwrslf qlfkhv iurp 60 wr 6190irog wkh vl}h ri wkrvh lq
frqwlqxrxv iruhvwv1 Wklv qlfkh h{sdqvlrq zdv gxh wr wkh frqvxpswlrq ri i rrg lwhpv zlwk kljkhu
o48Q ydoxhv dqg F7 fursv1 Gliihuhqfhv dprqj srsxodwlrqv zhuh odujhu dprq j iudjphqwhg
iruhvwv/ vxjjhvwlqj yduldeoh vlwh0vshflilf vwudwhjlhv wr frsh zlwk kdelwdw orvv1 Wkh phdq lvrwrslf
ydoxhv ri zklwh0olsshg shffdu| srsxodwlrqv zhuh qhjdwlyho| fruuhodwhg zlwk wkh orvv ri iruhvw
fryhu1 Vrph vpdoo iruhvw iudjphqwv pljkw vwloo uhwdlq uhodwlyho| kljk kdelwdw txdolw|/ dqg zklwh0
olsshg shffdulhv pljkw eh deoh wr fdslwdol}h rq vxfk ydulhw| ri uhvrxufhv/ vkliwlqj wkhlu glhwv iurp
wkrvh revhuyhg lq frqwlqxrxv iruhvwv1 Zh vxjjhvw wkdw kljk glhwdu| ioh{lelolw| dqg glhwdu|
h{sdqvlrq wrzdug frqvxpswlrq ri qrq0iruhvw uhvrxufhv pljkw idflolwdwh wkh shuvlvwhqfh ri odujh
iuxjlyruhv lq iudjphqwhg kdelwdwv1

�+:+8596+)/,/) /4,'4:/)/*+ '354- 9?36':8/) 6+))'8/+9 /4 � 59:' !/)'
Fduuloor/ H1 dqg W1 N1 Ixoohu 53551
Elrwurslfd 87= 5;7Ñ 5;;/ grl=kwwsv=22grl1ruj243144442ews1463931
Zh revhuyhg zklwh0olsshg shffdulhv +Wd|dvvx shfdul, nloolqj lqidqw frooduhg shffdulhv +Shfdul
wdmdfx, rq wkh Rvd Shqlqvxod ri Frvwd Ulfd1 Fdphud wuds gdwd lqglfdwhg kljk ryhuods ri shffdu|
dfwlylw| shulrgv/ exw vsdwlr0whpsrudo dyrlgdqfh ri zklwh0olsshg shffdulhv e| frooduhg shffdulhv1
Khwhurvshflilf lqidqwlflgh lv xqnqrzq dprqj xqjxodwhv exw frxog eh dq lpsruwdqw idfwru lq
uhlqiruflqj qlfkh sduwlwlrqlqj1

�;4:/4- 9;9:'/4'(/2/:? =/:./4 :=5 +'9:+84 �3'@54 �>:8'):/ <+ !+9+8<+9
Gh Sdxod/ P1/ Fduydokr Mu/ H1/ Pdqrv Orshv/ F1 N1/ gh Dohqfdu Vrxvd/ U1/ Shuhlud Pdflho/ H1 O1/
Zdulvv/ P1/ Ohlw•r Eduer}d/ U1 V1/ gh Dudžmr Eudjd/ I1 F1/ I•ol{0Vloyd/ G1/ Shuhv/ F1 D1 dqg M1 F1
E1 Sh}}xwl 53551
Hqylurqphqwdo Frqvhuydwlrq 7< +5,= <30<;/ grl=431434:2V36:9;<5<553334781
Vxevlvwhqfh kxqwlqj surylghv dq lpsruwdqw irrg vrxufh iru uxudo srsxodwlrqv lq wurslfdo iruhvwv exw
fdq ohdg wr zlogolih ghsohwlrq1 Pdqdjhphqw ri zlogolih uhvrxufhv ghshqgv rq dvvhvvphqwv ri
kxqwlqj vxvwdlqdelolw|1 Zh dvvhvvhg wkh vxvwdlqdelolw| ri vxevlvwhqfh kxqwlqj lq wzr Dpd}rqldq
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H{wudfwlyh Uhvhuyhv1 Zh h{dplqhg kxqwlqj gdwd iurp d frppxqlw| 0edvhg prqlwrulqj surjudpph
frqgxfwhg lq 63 frppxqlwlhv gxulqj 96 frqvhfxwlyh prqwkv wr dgguhvv whpsrudo wuhqgv lq
kxqwlqj |lhogv lq whupv ri fdwfk shu xqlw ri hiiruw ri doo jdph vshflhv dqg wkh vl{ prvw kxqwhg
vshflhv1 Zh dovr dvvhvvhg wkh suh| surilohv dfurvv gliihuhqw frppxqlwlhv1 Jdph vsh flhv
frpsrvlwlrq glg qrw gliihu ehwzhhq prqlwruhg frppxqlwlhv/ dqg wkh prvw k xqwhg vshflhv zhuh
Wd|dvvx shfdul/ odujh fudflgv/ Fxqlfxoxv sdfd/ Pd}dpd vss1/ Wdsluxv whuuhvwulv dqgShfdul wdmdfx1
Fdwfk shu xqlw ri hiiruw zdv vwdeoh iru doo jdph vshflhv dqg hdfk ri wkhprvw kxqwhg vshflhv/
lqglfdwlqj wkdw kxqwlqj zdv jhqhudoo| vxvwdlqdeoh1 Wkhvh ilqglqjv uhiohfw wkh h{fhswlrqdoo| orz
kxpdq srsxodwlrq ghqvlw| dqg frqwlqxrxv iruhvw fryhu ri wkh vwxg| odqgvfdsh/ dqg orqj0whup
kxqwlqj vxvwdlqdelolw| dqg orfdo surwhlq dftxlvlwlrq zloo ghshqgrq pdlqwdlqlqj wkhvh vrfldo dqg
hqylurqphqwdo vhwwlqjv1 Wkh uhvxowv dovr vkrz wkdw odujh Vxvwdlqdeoh Xvh Surwhfwhg Duhdv fdq
khos irvwhu vxvwdlqdeoh jdph pdqdjhphqw dqg vkrxog wkxv eh lqfoxghg lq sxeolf srolflhv1

�853 :.+ ,58+9: :5 :.+ )5'9:� :.+ =/2* 3+': :8'*+ ).'/4 54 :.+ � 5'9: 5, �;?'4'
Qdwkdolhydq/Y1/ Sxudq/ D1/ Rvzlq/ G1 dqg Q1Urehuw 53551
Hwkqrelrorj| dqg Frqvhuydwlrq 44/ grl= kwwsv=22grl1ruj2431487842hf535503;04414:040461
Lq wkh Fduleehdq uhjlrq/ yhu| olwwoh lv nqrzq derxw zlog phdw xvh dqg wudgh1 Wr frqwulexwh wr wklv

nqrzohgjh jds/ zh vwxglhg wkh zlog phdw wudgh fkdlq rq wkh frdvwdo duhdri Jx|dqd/ zklfk
jhrjudsklfdoo| dqg fxowxudoo| frqqhfwv wkh Fduleehdq dqg wkh Dpd}rq Uhjlrq1 Lq Jx|dqd/ wkh
zlogphdw vhfwru lv ohjdo dqg lq wkh surfhvv ri ehlqj uhjxodwhg1 Rxu vwxg| vkrzv wkdw wkh pdunhw
fkdlq rq wkh frdvw ri Jx|dqd lv d vkruw dqg gluhfw pdunhw fkdlq zkhuh wkh kduyhvwhu prvw riwhq
vhoov gluhfwo| wr wkh frqvxphu ru wkurxjk rqh ohyho ri lqwhuphgldu| +pdunhw yhqgruv/ krph0edvhg
wudghuv/ urdgvlgh wudghuv/ uhvwdxudqwv/ irrg vwdoov ru uxp vkrsv,1 Lq frdvwdo Jx|dqd/ zlog phdw fdq
eh frqvlghuhg d ox{xu|/ udwkhu wkdq d qhfhvvlw|= wkh sulfh lv kljkhu frpsduhg wr rwkhu dowhuqdwlyh
vrxufhv ri phdw dqg ghpdqg ulvhv iru vshfldo hyhqwv1 Wkh wrsprvw vrog vshflhv duhFxqlfxoxv
sdfd / Pd}dpd dphulfdqd / Wdsluxv whuuhvwulv/ Glfrw|ohv wdmdfx/ Wd|dvvx shfdul/ dqg K|gurfkrhuxv
k|gurfkdhulv 1 Wkh yroxphv wudghg wr wkh frdvw ri Jx|dqd duh htxlydohqw wr 694 wrqv rizlog phdw
vrog shu |hdu1 Frqvlghulqj wkh srsxodwlrq vl}h rq wkh frdvw ri Jx|dqd/ wklv dprxqw lv htxlydohqw
wr 4/7 j2fdslwd2gd| dqg 7( ri wkh surwhlq lqwdnh iurp dqlpdo ruljlq1Wkhvh ydoxhv duh ehorz wkrvh
revhuyhg lq xuedq wrzqv iurp Fhqwudo Dpd}rqld lq Eud}lo zkhuh zlog phdw frqvxpswlrq shu
fdslwd htxdov wr 4; j2fdslwd2gd|1 Iurp d rqh khdowk shuvshfwlyh/ ixuwkhu dwwhqwlrq lv uhtxluhg zlwk
uhjdugv wr irrg vdihw| dvshfwv dorqj wklv ohjdo wudgh fkdlq1

�-;'*'9 *+ 2' "+2<' �'?'� "'4:;'8/59 *+ </*' 9/2<+9:8+ 7;+ ;4 +4 +9,;+8@59 *+
)549+8<')/C4 /4:+84')/54'2
Uh|qd Kxuwdgr/ U1 D1/ Jduf”d Dqohx/ U1/ Jdufld Yhwrud}}l/ P1/ Vdqfkh} Slq}™q/ N1/ Vodwhu/ N1/
Edu•r Qreuhjd/ M1/ Frqwuhudv/ I1/ Phqgh} Vdlqw Pduwlq/ J1/ Vlpd Sdqwl/ G1/ Pduw”qh}/ Z1/ Fdo/ U1/
dqg J1 Srqfh 53551
Flhqfld Qlfrodlwd/ ;7/ grl= kwwsv=22grl1ruj243168;632fq1yl;719431
Hq ho vxuhvwh gh P•{lfr/ qruwh gh Jxdwhpdod | qruhvwh gh Eholfh vh hqfxhqwud od Vhoyd Pd|d/ xq
ervtxh wulqdflrqdo frqvlghudgr ho pdfl}r iruhvwdo wurslfdo p‰v h{whqvr hq Phvrdp•ulfd/ frq
p‰v gh 63/333 np5 edmr dojxqd fdwhjru”d gh surwhffl™q1 Hq od Vhoyd Pd|d ho djxd vh dfxpxod
hq shtxh˜rv uhvhuyrulrv frqrflgrv frpr ÓdjxdgdvÔ1 Vh kd grfxphqwdgr txh odv d jxdgdv vrq
hvhqfldohv sdud od frqvhuydfl™q gh yduldv hvshflhv gh idxqd hq sholjur gh h{wlqfl™q/ sru
hmhpsor/ orv mdjxduhv/ wdsluhv/ shfdu”hv odelrv eodqfrv/ | }rslorwh uh|txh vrq vxv ylvlwdqwhv
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dvlgxrv1 Hq 5348/ lqyhvwljdgruhv gh idxqd vloyhvwuh gh P•{lfr | Jxdwhpdod ghflglhurq gh
pdqhud lqirupdo fuhdu xq juxsr lqwhuqdflrqdo sdud frpsduwlu gdwrv txh d|xgdudq d prqlwruhdu odv
djxdgdv | vx idxqd d qlyho gh wrgd od Vhoyd Pd|d1 Hq 5349/ judfldv do sur|hfwr ÓIrphqwr gho
Prqlwruhr gh Elrglyhuvlgdg | Fdpelr Folp‰wlfr hq od Vhoyd Pd|dÔ gh od Frrshudfl™q W•fqlfd
Dohpdqd 0 JL]/ vh lqfox|™ d Eholfh sdud frqmxqwdu orv hvixhu}rv gh irwrwudpshr hq fxhusrv gh
djxd hqwuh lqvwlwxflrqhv gh orv wuhv sd”vhv txh frqirupdq od Vhoyd Pd|d1 Ghvgh 534; vh kd
jhqhudgr lqirupdfl™q p‰v frpsohwd | urexvwd txh kd shuplwlgr od frqvhuydfl™q gh orv fxhusrv
gh djxd | vx idxqd vloyhvwuh dvrfldgd hq orv wuhv sd”vhv1 Hq ho 5355/ ho juxsrlqwhuqdflrqdo gh
prqlwruhr gh djxdgdv gh od Vhoyd Pd|d vljxh ylyr | wudedmdqgr glq‰plfdphqwh sdud od
frqvhuydfl™q gh odv djxdgdv | vx idxqd dvrfldgd1 Ghqwur gh orv sulqflsdohv orjurv vh wlhqh xq
surwrfror sdud frpsduwlu gdwrv txh oxhjr vh wudgxfh hq xq uhsruwh dqxdo frpsduwlgr hqwuh wrgrv
orv lqyroxfudgrv1 Fdgd d˜r vh uhdol}dq vhplqdulrv r wdoohuhv sdud kdfhu oohjdu od lqirupdfl™q d
wrpdgruhv gh ghflvlrqhv gh orv wuhv sd”vhv/ plhpeurv gh frpxqlgdghv/ shuvrqd o gho jrelhuqr/ |
dfdg•plfrv uhodflrqdgrv1
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Ehoo™q/ E1/ Khqu|/ G1 D1 Z1/ Uhqdxg/ S1 F1/ gh R1 Urtxh/ I1/ Fdydofdqwh Vdqwrv/ F1/ Phor/ L1/
Duyru/ G1 dqg D1 gh Yrv 53551
Djulfxowxuh/ Hfrv|vwhpv ) Hqylurqphqw 667/ grl= kwwsv=22grl1ruj243143492m1djhh15355143:<;<1
Surwhfwhg duhdv +SDv, duh nh| wr frqvhuylqj elrglyhuvlw| dqg hfrv|vwhp vhuylfhv joredoo|/ exw
wkhlu hiihfwlyhqhvv lqfuhdvlqjo| ghshqgv rq wkh delolw| ri wkh vxuurxqglqj djulfxowxudo duhdv wr
vxssruw elrglyhuvlw| dqg vhfxuh frqqhfwlylw| dw wkh odqgvfdsh ohyho1 Wklv uhtxluhv prqlwrulqj wkh
eurdghu pxowl0xvh odqgvfdshv lq zklfk SDv h{lvw dqg lghqwli|lqj wkh odqgvfdsh fkdudfwhulvwlfv wkdw
vxssruw ulfk/ ixqfwlrqdo zlogolih frppxqlwlhv1 Khuh/ zh lqyhvwljdwhg wkh vshflhv ulfkqhvv dqg
kdelwdw xvh sdwwhuqv ri d pdppdo frppxqlw| lq uhodwlrq wr gliihuhqw odqgvfdsh yduldeohv dqg odqg
xvh dqg odqg fryhu +OXOF, w|shv lq d SD dqg lwv vxuurxqglqj djulfxowxudo odqgv lq wkh Fhuudgr1
Zh iluvw xvhg d klhudufklfdo pxowl0vshflhv rffxsdqf| prgho zlwk lqsxw fdphud wudsgdwd dqg hljkw
odqgvfdsh yduldeohv +yhjhwdwlrq surgxfwlylw|/ skhqrorj|/ dqg khwhurjhqhlw|/ glvwdqfh wr zdwhu/
urdgv dqg vhwwohphqwv/ dqg wkh SD/ vorsh/ dqg hohydwlrq, wr hvwlpdwh wkh vshflhv ulfkqhvv dqg
kdelwdw xvh ri 5< pdppdo vshflhv dfurvv wkh odqgvfdsh1 Zh wkhq dqdo|}hg wkh uhodwlrqvklsv
ehwzhhq wkh vshflhv ulfkqhvv dqg kdelwdw xvh dqg wkh odqgvfdsh yduldeohv dw wkh vlwh ohyho/ dv
zhoo dv wkh glvwulexwlrq ri vshflhv dw wkh odqgvfdsh ohyho lq uhodwlrqwr wkh gliihuhqw qdwxudo dqg
djulfxowxudo OXOF w|shv1 Zh irxqg wkdw prvw vshflhv duh suhvhqw lq wkh qdwlyh iruhvw duhdv dfurvv
wkh odqgvfdsh dqg wkdw pdq| vshflhv duh dovr suhvhqw lq wkh fursodqgv vxuurxqglqj wkh SD1 Wkh
uhvxowv dovr vkrzhg wkdw vshflhvÖ kdelwdw xvh zdv hvshfldoo| ghwhuplqhg e| wkh surgxfwlylw| dqg
khwhurjhqhlw| ri wkh yhjhwdwlrq fryhu/ zlwk d sduwlfxoduo| vwurqj srvlwlyh uhodwlrq lq judvvodqgv dqg
sdvwxuhv1 Wkhvh uhvxowv vxjjhvw wkdw wkh sulydwh surshuwlhv vxuurxqglqj wkhSD pljkw eh sod|lqj
dq hvvhqwldo uroh lq vxssruwlqj elrglyhuvlw| lq wklv uhjlrq dqg surylgh lqvljkwv rq pdqdjhphqw
sudfwlfhv wkdw frxog odujho| frqwulexwh wr pdlqwdlqlqj ru surprwlqj d pxowlixqfwlrqdo odqgvfdsh/
vxfk dv pdlqwdlqlqj wkh uhpdlqlqj iruhvwv ru lqfuhdvlqj wkh surgxfwlylw| dqg wkh khwhurjhqhlw|
+h1j1/ e| lqfuhdvlqj wuhh fryhu, lq sdvwxuhv1
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Eulfh˜r0P•qgh} P1 dqg V1 Prqwlho 53551
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WKHU\D l{pdqd 4+6,= <80<:/ grl=43145<662wkhu|dbl{pdqd055057<1
Fxdqgr xqr slhqvd hq mdedo”hv | sxhufrv gh prqwh/ suredeohphqwh qrv ylhqh d od phqwh xq
juxsr gh dqlpdohv gh shodmh revfxur/ edmlwrv | dojr urexvwrv/ sduhflgrv d orv fhugrv/ txh
phurghdq hqwuh od yhjhwdfl™q vhoy‰wlfd/ jhqhudophqwh hq exvfd gh dolphqwr1

$9+ 5, =/2*2/,+ '9 '4 '2:+84':/<+ 685:+/4 95;8)+� �522'8+* 6 +))'8? 3+':
grv Vdqwrv Prudlv/ E1 K1/ gh Olpd Fdugrvr/ G1/ gd Vloyd Frvwd/ M1/ Pd|ru/ S1/ Lqdjdnl gh
Doextxhutxh/ Q1/ Fdpsrv Fklvw•/ U1 dqg G1 D1 gh Dudžmr Jxlpdudhv 53551
Phdw Vflhqfh 4<5/ grl= kwwsv=22grl1ruj243143492m1phdwvfl15355143;;<81
Nqrzohgjh rq wkh qxwulwlrqdo dqg vhqvru| fkdudfwhulvwlfv ri zlog phdw surylghv d ehwwhu edvlv iru
lwv xvh dv irrg/ xowlpdwho| h{sdqglqj vwxglhv lq jdvwurqrp| duhdv dqg vwlpxodwlqj wkh
ghyhorsphqw ri qhz surgxfwv1 Wklv uhylhz dlpv wr suhvhqw lqirupdwlrq rq wkh xvh ri zlog phdw/
zlwk d irfxv rq frooduhg shffdulhv + Shfdul wdmdfx,1 Wkh elrorjlfdo fkdudfwhulvwlfv ri frooduhg
shffdulhv duh glvfxvvhg/ zlwk d irfxv rq wkh pdlq dvshfwv ri wkhlu phdw1 Frooduhg shffdu| phdw
kdv h{fhoohqw qxwulwlrqdo ydoxh gxh wr lwv kljk surwhlq ohyhov +4;158(,/ xqvdwxudwhg idww| dflgv
+8419Ñ8:1;(,/ dqg whqghuqhvv/ vlplodu wr rwkhu grphvwlf dqlpdov/ wkhuhe| vwlpxodwlqj wkh lqwhuhvw
ri d qhz surgxfw pdunhw1 Ghvslwh wkh ghpdqg iru wklv surgxfw/ frooduhg shffdu| phdw lv vfdufh
dqg qrw uhdglo| dydlodeoh iru frpphufldol}dwlrq1 Ixuwkhu/ sxeolf srolflhv duh qhhghg wr hqfrxudjh
wkh pdqdjhphqw ri wklv vshflhv wr dgg ydoxh wr wkh ghyhorsphqw ri d surgxfwlrq fkdlq1

�+99 :.'4 9/> -+4+8':/549 :5 9'<+ :.+ ).')5'4 6+))'8?
Fdplqr/ P1/ Wkrpsvrq/ M1/ Yhodvfr0Dfhyhv/ S1 D1/ Fluljqrol/ V1/ Wlggl/ U1/ Fruwh}/ V1/ Pdwwhxffl/ V1
G1 dqg P1 Dowulfkwhu 53551
Elrglyhuvlw| dqg Frqvhuydwlrq 64= 746Ñ765/ grl= kwwsv=22grl1ruj2431433:2v43864035403566:0{1
Devwudfw
Wkh Gu| Fkdfr kdv rqh ri wkh kljkhvw ghiruhvwdwlrq udwhv ri wkh zruog1Wkh fkdfrdq shffdu|
+Fdwdjrqxv zdjqhul > FkS, lv hqghplf wr wkh iruhvwv ri wklv uhjlrq dqg idfhv d kljk ulvn ri
h{wlqfwlrq1 Krzhyhu/ zh odfn vxiilflhqw lqirupdwlrq derxw wklv vshflhv wr ghyhors hiihfwlyh
frqvhuydwlrq dfwlrqv1 Wklv lv wkh iluvw vwxg| wr ghwhuplqh wkh uhohydqfh ri sulpdu| dqg vhfrqgdu|
iruhvw dv kdelwdw iru wkh vshflhv dqg wr dgguhvv rssruwxqlwlhv iru frqvhuydwlrq1 Zh xvhg
rffxsdqf| prghoolqj wr vwxg| kdelwdw vhohfwlrq1 Xvlqj dgglwlrqdo lqirupdwlrq rq wkh vshflhv dqg
wkh uhjlrq/ zh wkhq hvwlpdwhg wkh wlph ohiw ehiruh wkh FkSÖv kdelwdwrxwvlgh ri surwhfwhg duhdv lv
frpsohwho| orvw/ dqg wkh qxpehu ri FkS jhqhudwlrqv olnho| wr h{lvw ehiruh wklv kdsshqv1 Ilqdoo|/
zh lghqwlilhg surwhfwhg duhdv wkdw fdq vxvwdlq yldeoh srsxodwlrqv/ dqg hvwlpdwhg wkh qxpehu ri
lqglylgxdov wkdw fdq vxuylyh zlwklq wkhp1 Zh irxqg wkdw wkh FkS rffxslhv erwk sulpdu| iruhvwv
dqg vhfrqgdu| iruhvwv1 Dovr/ wkdw li ghiruhvwdwlrq udwhv uhpdlq frqvlvwhqw/ wkh kdelwdw iru wkh FkS
rxwvlgh surwhfwhg duhdv zloo kdyh glvdsshduhg ehiruh 5384 +?—9 shffdu| jhqhudwlrqv,1
Ixuwkhupruh/ zh irxqg wkdw prvw surwhfwhg duhdv duh wrr vpdoo dqg lvrodwhg wr vxvwdlq yldeoh
srsxodwlrqv1 Rxu uhvxowv kdyh juhdw pdqdjhphqw lpsolfdwlrqv1 Zhoo0pdqdjhg iruhvwv pd| doorz
wkh frqvhuydwlrq ri wkh FkS1 Lqlwldwlyhv irfxvhg rq iruhvw frqvhuydwlrq vkrxog lqfuhdvh/ dorqjvlgh
wkh uhvwrudwlrq ri ghjudghg dqg ghiruhvwhg duhdv1 Zh dovr uhfrpphqg wkh fuhdwlrq ri qhz
surwhfwhg duhdv dqg zlogolih fruulgruv/ dqg zrunlqj krul}rqwdoo| zlwk orfdo frppxqlwlhv1
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!+96549+9 5, Klssrsrwdpxv dpsklelxv :5 +4</8543+4:'2 ).'4-+9 ': �;/ � ':/54'2  '81�
�.'4'
Ehpsdk/ J1/ Zldih H1 G1/ Qduwh|/ P1 D1/ Phvvhqjhu/ N1 dqg F1 Ox 53551
Dfwd Hfrorjlfd Vlqlfd/ grl= kwwsv=22grl1ruj243143492m1fkqdhv1535513513361
Pdq| uhvhdufkhuv kdyh dgrswhg wkh xvh ri lqglfdwru vshflhv wr ghwhfw fkdqjhv lq wkh
hqylurqphqw dqg suhglfw ixwxuh hfrorjlfdo prglilfdwlrqv1 Luuhvshfwlyh ri wkh srsxodulw| ri lqglfdwru
vshflhv frqfhsw dprqj vflhqwlvwv lq uhfhqw wlphv/ wkhuh lv ohvv vwxglhv rq wkhxvh ri phjd vhpl 0
dtxdwlf pdppdov dv lqglfdwru vshflhv/ hvshfldoo| lq Diulfd1 Wklv vwxg| ghwhuplqhg wkh hfrorjlfdo
uroh ri Klssrsrwdpxv dpsklelxv dqg krz wkh pdppdo uhvsrqg wr hqylurqphqwdo fkdqjhv lq dq
dtxdwlf hfrv|vwhp/ irfxvlqj rq fkdqjhv lq elrorjlfdo glyhuvlw| +ilvk dqg sk |wrsodqnwrq, dqg
hqylurqphqwdo idfwruv +whpshudwxuh/ sK/ glvvroyhg r{|jhq/ frqgxfwlylw|/ wrwdo glvvroyhg vrolgv/
k|gurjhq lvrwrsh/ dqg r{|jhq lvrwrsh, e| frpsdulqj srrov kduerulqj K1 dpsklelxv dqg srrov
zlwkrxwK1 dpsklelxv dw wkh Exl Qdwlrqdo Sdun/ Jkdqd1 Wkh uhvxowv vkrz wkdwK1 dpsklelxv sod|
dq lpsruwdqw hfrorjlfdo uroh e| lqglfdwlqj kljk surgxfwlylw| lq dtxdwlf hfrv|vwhp dqg vhuylqj dv
lqioxhqfhuv ri wkh dtxdwlf irrg zhe dw Exl Qdwlrqdo Sdun1 Wkh uhvxowv irxqg vljqlilfdqwo| kljkhu
frqfhqwudwlrqv ri glvvroyhg r{|jhq lq K1 dpsklelxv srrov wkdq srrov zlwkrxw K1 dpsklelxv 1
Vljqlilfdqwo| kljkhu glyhuvlw| ri ilvk dqg sk|wrsodqnwrq vshflhv zhuh uhfrughg lq srrov zlwk K1
dpsklelxv 1 Frpprq ilvk vshflhv lghqwlilhg gxulqj wklv vwxg| lqfoxgh/ Ruhrkurplv qlorwlfxv / Odehr
frxelh / Dohvwhv ghqwh{dqg Odehr vhqhjdohqvlv1 Sk|wrsodqnwrq frppxqlwlhv zhuh grplqdwhg e|
Fkorursk|fhdh +6:159(,/ F|dqrsk|fhdh +58154(,/ dqg Edfloodulrsk|fhdh +541 86(,1 Wkh vwxg|
uhvxowv dovr vkrzhg wkdwK1 dpsklelxv duh vhqvlwlyh wr fkdqjhv lq ghswk ri zdwhu/ suhihuulqj duhdv
zlwk vkdoorz srrov1 Pdqdjhuldo rswlrqv iru K1 dpsklelx v srsxodwlrqv uhtxluh vwurqj vxssruw
ehfdxvh ri wkhlu vrflr0hfrorjlfdo ehqhilwv lqfoxglqj srwhqwldo hfrv|vwhp hiihfwv/ lqfuhdvlqj ilvklqj
dqg wrxulvp ydoxh dw wkh Exl Qdwlrqdo Sdun1

�53354 ./66565:'3;9 /4 :.+ ;66+8 �./*.+99' !/<+8 '4* /:9 )54 ,2/):9 =/:. �805�
�./*.+99' ";-'8 �'):58?� �:./56/'
Whvkrph/ N1 dqg P1 J1 Huhqd 53551
Frqvhuydwlrq Vflhqfh dqg Sudfwlfh/ grl= kwwsv=22grl1ruj243144442fvs5145:<31
Gxh wr wkh orvv ri zhwodqgv/ odqg0xvh fkdqjh/ dqg frqiurqwdwlrqv zlwk kxpdqv/ wkh frpprq
klssrsrwdpxv + Klssrsrwdpxv dpsklelxv , lv rqh ri wkh odujhvw odqg pdppdov fxuuhqwo|
wkuhdwhqhg dqg fodvvlilhg dv yxoqhudeoh e| wkh Lqwhuqdwlrqdo Xqlrqiru Frqvhuydwlrq ri Qdwxuh
+LXFQ,1 Wkh frpprq klssr lv irxqg lq surwhfwhg dqg xqsurwhfwhg kdelwdwv/ pduvkhv/ dqg lqodqg
pdmru ulyhuv ri Hwklrsld1 Krzhyhu/ olwwoh lv nqrzq derxw wkh srsxodwlrq vwdwxv ri klssrv lq wkh
frxqwu|1 Khqfh/ wklv vwxg| dlphg wr uhyhdo wkh fxuuhqw srsxodwlrq vl}h ri klssrv dqg lwv frqiolfwv
zlwk vxjdufdqh sodqwdwlrq lq Dumr0Gklgkhvvd Vxjdu Idfwru|1 Gdwd rq srsxodwlrq vl}h/ glhw
frpsrvlwlrq/ dqg srwhqwldo klssr frqiolfwv zdv dovr froohfwhg iurp Dxj xvw 5353 wr Iheuxdu| 53541
Wkh frpsohwh rq0irrw frxqw phwkrg zdv xvhg wr hvwlpdwh wkh klssr srsxodwlrq gxulqj wkh zhw dqg
gu| vhdvrqv1 Wkh edfnwudfnlqj dssurdfk zdv xvhg wr ghwhuplqh wkh klssr*v glhw/ zklfk lqyroyhg
lghqwli|lqj dqg txdqwli|lqj irudjhg vshflhv xvlqj txdgudwv1 Wkh wrw do vxjdufdqh vwdon gdpdjh
zdv frxqwhg lq wkh vdpsohg ilhogv wr ghwhuplqh vxjdufdqh gdpdjh1 Gluhfw revhuydwlrq dqg
lqwhuylhzv zlwk vxjdufdqh jxdugv zhuh xvhg wr lghqwli| plwljdwlrq phwkrgv hpsor|hg wr suhyhqw
klssr dwwdfnv1 Gxulqj wkh zhw dqg gu| vhdvrqv/ d wrwdo ri <9 dqg 4;5 klssrv zhuh grfxphqwhg lq
wkh xsshu Gklgkhvvd Ulyhu/ uhvshfwlyho|1 Klssrv dwh 56 sodqw vshflhv iurp 44 gliihuhqw idplolhv1
Wkh Srdfhdh idplo| pdgh xs 84165( ri wkh klssr*v glhw1 Gxulqj wkh zh w dqg gu| vhdvrqv/ d wrwdo
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ri 995 +6918(, dqg 4489 +9618(, vxjdufdqh vwdonv2kd zhuh gdpdjhg/ uhvshfwlyho|1 Wkh ehvw
plwljdwlrq whfkqltxhv djdlqvw klssr dvvdxowv lq wkh duhd zhuh jxduglqj/ ihqflqj/ wuhqfklqj/ dqg
exuqlqj iluh1 D vrxqg frqvhuydwlrq dfwlrq sodq iru klssrv dorqj wkh Gklgkhvvd Ulyhu dqg
dvvrfldwhg edqnv pxvw eh ghyhorshg1 Ixuwkhupruh/ zkloh klssrv duh hqflufohge| wkh Dumr0
Gklgkhvvd vxjdufdqh luuljdwlrq vfkhph/ prghuq plwljdwlrq phdvxuhv dqg fruulgruv iru klssrv
vkrxog eh lpsohphqwhg1

�4;4*':/54 '8+' *8/<+9 ./665 -85;6 '--8+-':/54 '4* */96+89 '2 /4 ' 9+'954'2 ,255*62'/4
9?9:+3
Iulwvfk/ F1 M1 D1/ Sohedql/ P1 dqg F1 W1 Grzqv 53551
Pdppdoldq Elrorj|/ grl= kwwsv=22grl1ruj2431433:2v75<<403550335;90;1
Frpprq klssrsrwdpxv + Klssrsrwdpxv dpsklelxv , +khuhdiwhu klssrv, duh lfrqlf dqg
xqghuvwxglhg hfrorjlfdo hqjlqhhuv lq Diulfdq dtxdwlf dqg whuuhvwuldo v|vwhpv1 Whpsrudo fkdqjhv
lq klssr jurxs vl}h lq uhvsrqvh wr fkdqjhv lq zdglqj duhdv kdyh ehhq ghvfule hg lq ulyhu
v|vwhpv/ exw klssr jurxs g|qdplfv uhpdlq jhqhudoo| xqghuvwxglhg dqg kdyh qrw ehhq txdqwlilhg
lq d vhdvrqdo iorrgsodlq1 Zh xvhg prqwko| fhqvxv gdwd froohfwhg zlwk dq xqpdqqhg dhuldo
yhklfoh ehwzhhq Dxjxvw 5349 dqg Mxo| 534: wr lghqwli| fkdqjhv lq klssr glvwulexwlrq/ ghqvlw|/ dqg
jurxs vl}h dw wkh prvw xvhg zdglqj duhdv lq wkh vhdvrqdo iorrgsodlq lq Qgxpr Jdph Uhvhuyh/
Vrxwk Diulfd1 Zh irxqg wkdw klssrv frqjuhjdwh lqwr odujh jurxsv zkhq wkh zdglqj duhd
ghfuhdvhv lq vhdvrqdo iorrgsodlq v|vwhpv/ vlplodu wr shuhqqldo ulyhu v|vwhpv1 Pruhryhu/ dv wkh
lqxqgdwlrq duhd lqfuhdvhg/ ryhudoo lqglylgxdo dqg jurxs ghqvlw| ghfuhdvhg/ klssr dexqgdqfh
ghfuhdvhg/ dqg wkh phdq glvwdqfh ehwzhhq jurxsv lqfuhdvhg1 Shulrgv ri orz zdwhu dydlodelolw|
whqg wr frlqflgh zlwk shulrgv ri irrg vfduflw|> wkxv/ frpshwlwlrq iru zdwhu pd| frpsrxqg zlwk
frpshwlwlrq iru irrg/ olnho| diihfwlqj f|fohv ri srsxodwlrq jurzwk r u ghfolqh1 Lqfuhdvhg
xqsuhglfwdelolw| lq vhdvrqdo dqg dqqxdo udlqidoo sdwwhuqv ehfdxvh ri folpdwh fkdqjh zloo diihfw wkh
suhglfwdelolw| dqg dydlodelolw| ri klssr zdglqj duhdv/ zklfk zlooolnho| diihfw wkh glvwulexwlrq/ vl}h/
dqg shuvlvwhqfh ri klssr srsxodwlrqv1 Wkh uhvxowv ri rxu vwxg| surylgh dgglwlrqdo lqirupdwlrq
qhfhvvdu| iru wkh frqvhuydwlrq dqg pdqdjhphqw ri klssrv lq vhdvrqdo iorrg sodlq v|vwhpv lq wkh
frqwh{w ri folpdwh fkdqjh1

#+3658'2 '4* 96':/'2 6'::+849 5, )53354 ./66565:'3;9 656;2 ':/549 /4 :.+ �1'<'4-5
�+2:'� �5:9='4'
Lqpdq/Y1 O1/ Elqr/ J1/ Nlqjvirug/ U1 W1/ Fkdvh/ P1 M1 dqg N1 H1 D1 Ohjjhww 53551
Iuhvkzdwhu Elrorj| 9:= 963Ñ 975/ grl= kwwsv=22grl1ruj243144442ize146;9;1
Frqvhuydwlrq uhtxluhv uholdeoh hvwlpdwhv ri d vshflhv* srsxodwlrq dqg wkhlu vsdwldo glvwulexwlrq1
Nqrzohgjh ri odujh0vfdoh kdelwdw xvh dqg srsxodwlrq wuhqgv lq frpprq klssrsrwdpxv
+Klssrsrwdpxv dpsklelxv > khuhdiwhu klssr, lq zhwodqg hfrv|vwhpv lv olplwhg/ zlwk qr vwxglhv ri
klssr srsxodwlrqv lq wkh Rndydqjr Ghowd +wkh Ghowd,/ Erwvzdqd1
41 Zh h{dplqhg wkh gulyhuv ri orqj0whup wuhqgv dqg vsdwldo sdwwhuqv lq wkh Ghowd*v klssr
srsxodwlrq/ xvlqj 46 |hduv ri dhuldo vxuyh|v +4<<9Ñ534;, lqiruplqj rq wk h srwhqwldo lpsdfwv ri
fkdqjhv lq lqiorz/ iorrglqj sdwwhuqv dqg udlqidoo rq klssr srsx odwlrqv1
51 Zh hvwlpdwhg whpsrudo fkdqjhv lq klssr srsxodwlrqv dqg uhodwlrqvklsv zlwk udlqidoo dqg lqiorz1
Zh dovr h{dplqhg krz vsdwldoo| h{solflw klssr frxqwv uhodwhg wr iorrgdqg vxuidfh zdwhu h{whqw
dqg yhjhwdwlrq fodvv dw gliihuhqw vfdohv1
61 Wkh Ghowd*v klssr srsxodwlrq kdv lqfuhdvhg/ suredeo| gxh wr lqfuhdvlqj orqj0whup udlqidoo dqg
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lqiorz/ iroorzlqj d shulrg ri vhyhuh gurxjkw2orz iorrglqj1 Klssr v zhuh srvlwlyho| dvvrfldwhg zlwk
duhdv zlwk kljk yduldwlrq lq iorrglqj dqg qhjdwlyho| dvvrfldwhg zlwk eurdg0vfdoh vxuidfh zdwhu
h{whqw/ lqglfdwlqj klssrv dyrlghg shupdqhqw vzdpsv dqg pdlq fkdqqhov/ suredeo| gxh wr zdwhu
ghswk/ odfn ri qhdue| jud}lqj/ dqg wklfn ulsduldq yhjhwdwlrq1 Dw d ilqhvfdoh/ klssrv uholhg rq odujh
odjrrqv iru gd|wlph uhixjh1
71 Wkh prvw uhfhqw srsxodwlrq hvwlpdwh lqglfdwhv wkdw Erwvzdqd kdv wkhwklug kljkhvw klssr
srsxodwlrq lq Diulfd/ uhiohfwlqj wkh lpsruwdqfh ri wkh Ghowd1 Uhgxfwlrqv lq lqiorz dqg udlqidoo iurp
folpdwh fkdqjh dqg zdwhu uhvrxufh ghyhorsphqw zrxog wkuhdwhq wkhvh klssr srsxodwlrqv e|
uhgxflqj jud}lqj dydlodelolw|/ odjrrq vl}hv/ dqg vhdvrqdo vzdpsv1 Rqjrlq j prqlwrulqj ri klssrv
vkrxog frqwlqxh dv wkh| uhsuhvhqw d jrrg lqglfdwru iru wkh hqwluh iorrgsodlq hfrv|vwhp1

%5/)+�3+*/':+* /4:+8'):/549 /4 ' 3+-'.+8(/<58+
Wk•yhqhw/ M1/ Julpdxow/ Q1/ Irqvhfd/ S1 dqg Q1 Pdwkhyrq 53551
Fxuuhqw Elrorj| 65 +5,/ grl= kwwsv=22grl1ruj243143492m1fxe15354145134:1
Sodqhw Hduwk lv ehfrplqj lqfuhdvlqjo| gliilfxow iru odujh dqlpdo vshflhv wr lqkdelw1 \hw/ wkhvh
vshflhv duh ri pdmru lpsruwdqfh iru wkh ixqfwlrqlqj ri wkh elrvskhuh dqg wkhlu surjuhvvlyh
glvdsshdudqfh lv dffrpsdqlhg e| surirxqg qhjdwlyh dowhudwlrqv ri hfrv|vw hpv4 +Vxssohphqwdo
lqirupdwlrq,1 Wr lpsohphqw hiihfwlyh frqvhuydwlrq phdvxuhv/ lw lv hvvhqwldo wr kdyh d ghwdlohg
nqrzohgjh ri wkh elrorj| ri wkhvh vshflhv1 Khuh/ zh vkrz wkdw wkh klss rsrwdpxv Klssrsrwdpxv
dpsklelxv / dq lfrqlf Diulfdq phjdkhuelyruh iru zklfk olwwoh lv nqrzq derxw vrfldo frppx qlfdwlrq/
xvhv yrfdo uhfrjqlwlrq wr pdqdjh uhodwlrqvklsv ehwzhhq whuulwruldo jurxsv1 Zh frqgxfwhg
sod|edfn h{shulphqwv rq jurxsv ri klssrv dqg revhuyhg wkhlu uhvsrqvh wr yrfd ol}dwlrqv iurp dq
lqglylgxdo ri wkh vdph jurxs +idploldu,/ d jurxs iurp wkh vdph odnh +qhljkeru, dqg d glvwdqw jurxs
+vwudqjhu,1 Zh irxqg wkdw vwudqjhu yrfdol}dwlrqv lqgxfhg d vwurqjhu ehkdylrudo uhdfwlrq wkdq wkh
rwkhu wzr vwlpxol1 Lq dgglwlrq wr vkrzlqj wkdw klssrv duh deoh wr lghqwli| fdwhjrulhv ri frqvshflilfv
edvhg rq yrfdo vljqdwxuhv/ rxu vwxg| ghprqvwudwhv wkdw klssr jurxsv duh whuulwruldo hqwlwlhv wkdw
ehkdyh ohvv djjuhvvlyho| wrzdug wkhlu qhljkeruv wkdq wrzdug vwudqjhuv1 Wkhvh qhz ehkdylrudo
gdwd vxjjhvw wkdw kdelwxdwlrq sod|edfnv sulru wr frqvhuydwlrq wudqvorfdwlrq rshudwlrqv pd| khos
uhgxfh wkh ulvn ri frqiolfw ehwzhhq lqglylgxdov wkdw kdyh qhyhu vhhq hdfkrwkhu1

�(9+8<':/54 5, :=/49 /4 ./66565:'3;9 /4 �/-+8/'
Xvpdq/ D1/ Idulqhool/ V1 P1 dqg O1 U1 Ednhu 53551
Ru|{ 89 +6,= 6660666/ grl=431434:2V33639386553335631
Wkh odujh klssrsrwdpxv Klssrsrwdpxv dpsklelxv lv fdwhjrul}hg dv Yxoqhudeoh rq wkh LXFQ Uhg
Olvw1 Lq Zhvw Diulfd/ wkuhdwv wr wkh vshflhv duh h{dfhuedwhg e| kljk kxpdq srsxodwlrq ghqvlwlhv
dqg vljqlilfdqw kdelwdw ghjudgdwlrq dqg orvv1 Lq Qljhuld/ Diulfd*v prvwsrsxorxv qdwlrq/ pdq|
klssrsrwdpxv srsxodwlrqv rffxu rxwvlgh surwhfwhg duhdv/ lq odnhv/ lqodqg ulyhuv dqg uhvhuyrluv>
wkh odujhvw srsxodwlrqv |hw uhfrughg rffxu lq odujh uhvhuyrluv lq wkh frxqwu|*vqruwkhuq uhjlrq
+Ednhu hw do1/ 5353/ Dtxdwlf Frqvhuydwlrq/ 63/ 4<<9Ñ5336,1
Lq Rfwrehu 5354/ zh frqgxfwhg d fhqvxv ri klssrsrwdpxvhv dw wkh 633 np5 G dglq Nrzd Gdp
Uhvhuyrlu/ rq wkh Jrqjrod Ulyhu lq qruwkhdvwhuq Qljhuld1 Prvw ri wkh uhvhuyrlu olhv lq Jrpeh
Vwdwh/ zlwk vpdoohu duhdv lq \reh dqg Eruqr Vwdwhv1 Dv sduw ri wkh vxuyh|/ ixqghg e| Wkh D1J1
Ohyhqwlv Irxqgdwlrq/ zh lqyhvwljdwhg uhsruwv iurp orfdo iduphuv ri vhyhudo vljkwlqjv ri d Õprp
dqg wzr edelhvÖ1 Rq wzr rffdvlrqv/ zh revhuyhg d vlqjoh dgxow ihpdoh zlwkwzr fdoyhv lq iorrghg
idupodqg dorqj wkh zhvwhuq vlgh ri wkh uhvhuyrlu> zh dovr fdswxuhg wkh wulr lqd gurqh ylghr1 Rq
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wkh vhfrqg ylvlw/ rqh fdoi zdv lqlwldoo| uhvwlqj xqghu d wuhh f1 483 p iurpwkh ihpdoh dqg vhfrqg
fdoi/ erwk ri zklfk zhuh prvwo| vxephujhg lq dtxdwlf judvvhv1 Dw wkh wlph ri rx u vwxg|/ wkh duhd
durxqg wkh uhvhuyrlu zdv zlgho| fryhuhg e| idupodqg/ qrwdeo| jxlqhd fruq Vr ujkxp elfroru1 Orfdo
iduphuv uhsruwhg revhuylqj wkh wulr ohdyh wkh zdwhu wr irudjh lq idupodqg gxulqj wkh gd|1 Zh glg
qrw revhuyh rwkhu klssrsrwdpxvhv lq sur{lplw| wr wkh ihpdoh dqg wzr fdoyhv1
Wzlqv duh uduh lq klssrsrwdpxvhv1 Dffruglqj wr gdwd iurp wkh Dvvrfldwlrq ri ]r rv dqg Dtxdulxpv
+D]D,/ ri wkh 894 uhfrughg eluwkv dprqj klssrsrwdpxvhv lq D]D lqvwlwxwlrqv iurp 4;;3 wr 5354/
rqo| 9 +4(, zhuh wzlqv1 Lq Hxurshdq }rrv iurp 4;83 wr 5353/ wzlqv zhuh uhs ruwhg ? 4( ri wkh
wlph= 44 wzlqv lq 4/895 eluwkv +gdwd iurp wkh Hxurshdq Dvvrfldwlrq ri ]rrv dqg Dtxduld,1 Jlyhq
wkh suhfdulrxv vwdwxv ri klssrsrwdpxvhv lq Qljhuld/ rxu revhuydwlrq ri wzlqv lv hqfrxudjlqj1 Wkh
prvw uhfhqw uhsruwv uhfhlyhg iurp orfdo shrsoh/ lq plg Ghfhpehu 5354/ lqglfdwhg wkdw erwk fdoyhv
kdg vxuylyhg/ exw wkdw wkh wulr pd| kdyh pryhg hovhzkhuh ehfdxvh ri uhfhglqj zdwhu ohyhov1

�;3'4��/665 !+2':/549./6 /4 "+2+):+* �533;4/:/+9 '85;4* � '/40/ �'3 /4 �+=��;99'�
�/-+8 ":':+� �/-+8/'
Dghrod/ D1 M1/ Vxo|pdq/ D1/ Ededwxqgh/ N1 R1/ Rqlkxqzd/ M1 R1/ Prkdpphg/ K1 o1/ Mrvkxd/ G1 D1
dqg R1 D1 Dghqlml 53551
Mrxuqdo ri Dsslhg Vflhqfhv dqg Hqylurqphqwdo Pdqdjhphqw 59 +7,=:9<0::7/ grl=
43176472mdvhp1y59l715<1
Kxpdq0zlogolih frqiolfwv kdyh ehfrph d vljqlilfdqw lvvxh lq frqvhuydwlrq dq g odqg pdqdjhphqw
ri d surwhfwhg duhd1 Wkh vwxg| h{dplqhv Klssr0Kxpdq uhodwlrqvkls lq vhohfwhg frppxqlwlhv
durxqg Ndlqml gdp lq Qhz Exvvd/ Qljhu Vwdwh/ Qljhuld1 Gdwd iru wkh vwxg| zdv froohfwhg wkurxjk
suh whvwhg vwuxfwxuhg txhvwlrqqdluhv dqg dqdo|}hg xvlqj ghvfulswlyh vwdwlvwlfv1 Ilqglqjv iurp wkh
uhvxowv uhyhdohg wkdw pdoh Klssrsrwdpxv lv wkh kljkhvw zlwk :813( dqg wkdw 6:( zhuh 83 |hduv
dqg deryh1 Pdmrulw| ri wkh uhvsrqghqwv kdg qr irupdo hgxfdwlrq +7513(,1:<( ri wkh
uhvsrqghqwv uhfrughg wkdw Klssrsrwdpxv zdv suhvhqw lq wkh vwxg| duhd zkloh ;513( kdyh kdg wr
hqfrxqwhu Klssrsrwdpxv dwwdfn1 Wkh fursv wkdw duh prvwo| jurzq e| wkh uhvsrqghqwv lq wkh vwxg|
duhd duh Pdl}h/ Ehdqv/ Ploohw/ Jxlqhd fruq/ Ulfh dqg Jurxqgqxw1 Lq zklfk pdl}h lv wkh prvwo|
jurzq dqg udlghg e| Klssrsrwdpxv1 Wkh ilqglqjv uhyhdohg wkdw 9<13( ri wkh uhvsrqghqwv vwdwh
wkdw furs udlglqj lv wkh pdmru frqiolfw1 Ydulrxv suhyhqwlyh phdvxuhv xqghuwdnhq lqfoxgh= iluh dqg
vprnh/ zdwfk jxduglqj/ wudsslqj/ vfduh furz/ wkruq ihqflqj dqg kxqwlqj/ zl wk iluh dqg vprnh
ehlqj wkh prvw suhihuuhg e| wkh uhvsrqghqwv1 Wkh ylfwlpv ri wkhvh dwwdfnv duh zloolqj wr suhyhqw
wkh dwwdfnv zlwk iluh dqg vprnh dv djdlqvw nloolqj wkh Klssrsrwdpxv/ wkh| vkrxog eh hqfrxudjh e|
idfwrulqj frpshqvdwlrq lqwr frqvhuydwlrq srolf| wr surprwh wkh frqvhuydwlrq ri wklv vshflhv lq wkh
vwxg| duhd1
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Fdr/ K1T1/ \dqj/ [1Z1/ Shqj/ F1F1/ Zdqj/ \1\1/ Jxr/ T1\1 dqg K1M1 Vx 5355
Dqqdov ri Plfurelrorj| :5+4,= </ grl= 43144;92v46546035503499<08
Edfnjurxqg Jxw plfurehv kdv ehfrph rqh ri wkh uhvhdufk krwvsrwv lq dqlpdo hfror j|/ sod|lqj
dq lpsruwdqw uroh lq prqlwrulqj glhwdu| dgdswdwlrq dqg khdowk vwdwxv ri krvw1 Krzhyhu/ wkhuh duh
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ihz vwxglhv rq wkh jxw plfurelrwd lq wkh vwrpdfk/ vpdoo lqwhvwlqh +lohxp,/ dqg odujh lqwhvwlqh
+fhfxp/ frorq/ dqg uhfwxp, ri zlog erdu1 Uhvxowv Doskd glyhuvlw| dqg Ehwd glyhuvlw| vkrzhg wkhuh
zhuh vljqlilfdqw gliihuhqfhv lq wkh dexqgdqfh dqg glvwulexwlrq ri plfurehv lq jdvwurlqwhvwlqdo wudfw
ri zlog erdu1 Iluplfxwhv dqg Edfwhurlghwhv zhuh wkh prvw grplqdqw sk|od lq vwrpdfk/ fhfxp/
frorq dqg uhfwxp ri zlog erdu/ zkloh Surwhredfwhuld dqg Iluplfxwhv zhuh wkh prvw grplqdqw lq
lohxp1 Dw jhqxv ohyho/ wkhuh zhuh gliihuhqw ohdglqj jhqhud lq vwrpdfk +Suhyrwhood dqg
Odfwredflooxv,/ vpdoo lqwhvwlqh +Hvfkhulfkld0Vkljhood dqg Odfwredflooxv,/ dqg odujh lqwhvwlqh
+Uxplqrfrffdfhdh XFJ0338/ Fkulvwhqvhqhoodfhdh U0: jurxs/ dqg Hvfkhulfkld0Vklj hood,1
SLFUXVw ixqfwlrq suhglfwlyh dqdo|vlv vxjjhvwhg wkdw wkhuh zhuh vljqlilfdqw gliihuhqfhv lq
plfureldo phwderolf sdwkzd|v dprqj ilyh orfdwlrqv ri zlog erdu1 Frqfo xvlrqv Wklv vwxg|
frpsuhkhqvlyho| uhyhdohg wkh gliihuhqfhv lq frpsrvlwlrq ri plfureldo frppxqlw | lq
jdvwurlqwhvwlqdo wudf ri zlog erdu1 Ixwxuh zrun olqnv plfurehv zlwk wkhphwderolwhv wr dffxudwho|
uhyhdo wkh khdowk ri zlog erdu1

�+4+:/) ).'8'):+8/@':/54 5, .+6':/:/9 � </8;9 ,853 =/2* (5' 8 /4 �./4'
Jrqj/ Z1M1/ Gx/ K1\1/ Vxq/ [1I1/ Vxq/ K1W1/ Shqj/ S1/ Tlq/ V1\1/ Jhqj / K1G1/ ]hqj/ ]1/ Oldqj/ Z1Z1/
Olqj/ K1T1/ Wx/ F1F1 dqg ]1]1 Wx 5355
Wudqverxqgdu| dqg Hphujlqj Glvhdvhv/ grl= 43144442wehg147966
Khsdwlwlv H yluxv +KHY,/ wkh fdxvdwlyh djhqw ri khsdwlwlv H +KH,/ lv fodvvlilhg lqwr irxu pdmru
jhqrw|shv +407,/ zlwk zlog erdu ehlqj wkh pdlq qdwxudo uhvhuyrlu iru jhqrw|shv 6 dqg 71 Krzhyhu/
olwwoh lv nqrzq derxw wkh suhydohqfh ri KHY lqihfwlrq lq zlog erduv lqFklqd1 Lq wklv vwxg|/ UW0
qhvwhg SFU dqg UW0txdqwlwdwlyh SFU zhuh xvhg wr ghwhfw wkh KHY UQD lq wlvvxh vdpsohv wdnhq
iurp 664 iuhh0udqjlqj zlog erduv froohfwhg ehwzhhq 534; dqg 5353 iurp 57 uhjlrqv dfurvv Fklqd/
dqg wkh sduwldo RUI5 jhqhv ru frpsohwh jhqrphv ri wkh srvlwlyh vdpsohv zhuh vhtxhqfhg1
Ixuwkhupruh/ dqwlerglhv djdlqvw KHY lq 549 vhuxp vdpsohv iurp zlog erduv zhuh whvwhg e|
HOLVD1 Dv d uhvxow/ KHY UQD zdv ghwhfwhg lq qlqh rxw ri 664 olyhu vdpsohv ri zlog erduv +51:5(,/
zklfk zhuh glvwulexwhg lq hljkw uhjlrqv1 Jhqhwlf dqg hyroxwlrqdu| dqdo|vlv ri sduwldo RUI5
vhtxhqfhv lqglfdwhg wkdw wkh KHY vwudlqv lghqwlilhg lq wklv vwxg| vkduh ;61<(0433( qxfohrwlgh
vhtxhqfh lghqwlw| dqg ehorqj wr vxew|shv 7g +q @ 9,/ 7j +q @ 5,/ dqg 7k +q @ 4,/ dqg vlplodu
sk|orjhq| zdv rewdlqhg xvlqj wkh frpsohwh jhqrph vhtxhqfhv ri vhyhq zl og erdu KHY vwudlqv1
Dgglwlrqdoo|/ wkh KHY yludo ordgv zhuh kljkhu lq wkh olyhu wkdq lq rwkhu wlvvxhv dqg eorrg1
Pruhryhu/ 94 rxw ri 549 vhud +5;15(, iurp zlog erduv whvwhg srvlwlyh iru dqwl0KHY dqwlerglhv1 Wr
rxu nqrzohgjh/ wklv lv wkh iluvw vwxg| wr uhsruw wkh hslghplrorjlfdo vlwxdwlrqv ri KHY lqihfwlrqv lq
iuhh0udqjlqj zlog erduv lq Fklqd/ dqg wkh rewdlqhg gdwd duh ydoxdeoh iru suhyhqwlrq dqg frqwuro ri
KH1

"'2354+22' /4 &/2* �5'89 � Vxv vfurid �� �.'8'):+8/@':/54 '4* �6/*+3/525-?
Shwurylf/ M1/ Plufhwd/ M1/ Edelf/ M1/ Pdohvhylf/ P1/ Eodjrmhylf/ E1/ Surgdqry Udgxorylf/ M1 dqg G1
Dqwlf 5355
Dfwd Yhwhulqduld0Ehrjudg :5+5,= 4;704<7/ grl= 43157:;2dfyh0535503348
Wkh odujh vwxg| rq Vdoprqhood vss1 lq wkh srsxodwlrq ri zlog erduv iurp wzhoyh kxqwlqj hvwdwhv lq
wkh Vrxwk0Zhvw Yrmyrglqd/ Vhueld zdv frqgxfwhg zlwk wkh dlp wr lqyhvwljdwh wkh suhydohqfh ri
Vdoprqhoodvss1 lq zlog erduv dqg wr wudfhVdoprqhoodvrxufhv1 Wkh kxqwlqj hvwdwhv kdg vlplodu
hslghplrorjlfdo fkdudfwhulvwlfv/ l1h1 orzodqg uhjlrqv zlwk dq lqwhqvlyh pdqdjhphqw v|vwhp ri zlog
erduv1 Wkh suhydohqfh riVdoprqhoodlq zlog erduv zdv ghwhuplqhg dqg wkh h{dplqdwlrq ri
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prohfxodu vlplodulwlhv ri vwudlqv lvrodwhg iurp zlog erduv dqg grphvwlf dqlpdov +sljv dqg srxowu|
iurp qhdue| idupv, zdv shuiruphg1 Wkh wrwdo qxpehu ri 758 zlog erduv +5816( ri wrwdo
srsxodwlrq,/ vkrw rq riilfldo kxqwv/ zhuh vdpsohg +758 ihfhv dqg 758 phvh qwhulf o|psk qrghv
vdpsohv, dqg h{dplqhg e| vwdqgdug LVR surwrfrov1 Vxew|slqj ri wkh lvrodwhv zdv shuiruphg dqg
frpsduhg e| Sxovhg 0ilhog jho hohfwurskruhvlv +SIJH,1 WkhVdoprqhoodsuhydohqfh lq wkh ihfdo
vdpsohv zdv 614( dqg lq wkh o|psk qrghv zdv 315(1 Vdoprqhood Hqwhulwlglv zdv wkh prvw
grplqdqw vhurw|sh1 D kljk prohfxodu vlplodulw| zdv irxqg ehwzhhqVdoprqhoodlvrodwhv iurp zlog
erduv dqg grphvwlf dqlpdov1 Wkh sur{lplw| ri frppxqlwlhv dqg grphvwlf dqlpd ov/ dv zhoo dv
lpsurshu uhprydo ri dqlpdo zdvwh zhuh lghqwlilhg dv lpsruwdqw hslghplrorjlfdo idfwruv zklfk
vljqlilfdqwo| diihfw wkh hslghplrorj| ri Vdoprqhoodlq zlog erduv iurp orzodqgv1
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Uxgryd/ Q1/ Exwwohu/ M1/ Nrydohqnr/ J1/ Vxvknr/ P1/ Erorwlq/ Y1/ Px}|nlqd/ O1/ ]lqhqnr/ R1/ Vwhjql|/
E1/ Gxqdlhy/ \1/ V|wlxn/ P1/ Jhulory|fk/ D1/ Gurzq/ G1P1/ Eruw}/ H1 dqg R1 Vrorgldqnlq 5355
Yluxvhv0Edvho 47+8,= <57/ grl= 43166<32y47383<57
Sruflqh flufryluxv w|sh 5 +SFY5, lv uhvsrqvleoh iru d qxpehu ri sruflqh flufryluxv0dvvrfldw hg
glvhdvhv +SFYDG, wkdw fdq vhyhuho| lpsdfw grphvwlf slj khugv1 Iru d qrq0hqyhorshg yluxv zlwk d
vpdoo jhqrph +41: ne vvGQD,/ SFY5 lv uhpdundeo| glyhuvh/ zlwk hljkw jhqrw|shv +d0k,1 Qhz
jhqrw|shv ri SFY5 fdq vsuhdg wkurxjk wkh pljudwlrq ri zlog erdu/ zklfk duh wkrxjkw wr lqihfw
grphvwlf sljv dqg vsuhdg ixuwkhu wkurxjk wkh grphvwlf slj wudgh1 Ghvslwh d odujh vzlqh
srsxodwlrq/ wkh glyhuvlw| ri SFY5 jhqrw|shv lq Xnudlqh kdv ehhq xqghu0vdpsohg/ zlwk ihz SFY5
jhqrph vhtxhqfhv uhsruwhg lq wkh sdvw ghfdgh1 Wr jdlq d ghhshu xqghuvwdqglqj ri SFY5
jhqrw|sh glyhuvlw| lq Xnudlqh/ vdpsohv ri eorrg vhuxp zhuh froohfwhg iurp zl og erduv +q @ 43:,
wkdw zhuh kxqwhg lq Xnudlqh gxulqj wkh Qryhpehu0Ghfhpehu 5345 kxqwlqj vhdvrq1 Zh irxqg
67243: +641;(, suhydohqfh ri SFY5 e| gldjqrvwlf SFU1 Iru grphvwlf sljv/ o lyhu vdpsohv +q @ 49,
zhuh froohfwhg iurp d frpphufldo pdunhw qhdu Nkdunly lq 534</ ri zklfk 9 rxw ri 49 +6:(,
vdpsohv zhuh srvlwlyh iru SFY51 Zh vhtxhqfhg wkh jhqrw|slqj orfxv RUI5/ d jhqh hqfrglqj
wkh SFY5 yludo fdsvlg +Fds,/ iru 44 zlog erdu dqg vl{ grphvwlf slj vdpsohv lq X nudlqh xvlqj dq
R{irug Qdqrsruh PlqLRQ ghylfh1 Ri 4: vdpsohv zlwk uhvroyhg jhqrw|shv/ wkh SF Y5 jhqrw|sh e
zdv wkh prvw frpprq lq zlog erdu vdpsohv +43 rxw ri 44/ <4(,/ zkloh wkh grph vwlf sljv zhuh
lqihfwhg zlwk jhqrw|shv e dqg g1 Zh dovr ghwhfwhg jhqrw|sh e2g dqg e2d fr0lqihfwlrqv lq zlog
erduv dqg grphvwlf sljv/ uhvshfwlyho|/ dqg iru wkh iluvw wlph lq Xnudlqh zh ghwhfwhg jhqrw|sh i lq
d zlog erdu iurp Srowdyd1 Exloglqj d pd{lpxp0olnholkrrg sk|orjhq|/ zh lg hqwlilhg d vxeolqhdjh ri
SFY5 jhqrw|sh e lqihfwlrqv lq erwk zlog dqg grphvwlf vzlqh/ vxjjhvwlqj d srvvleoh hsl}rrwlf
foxvwhu dqg dq hfrorjlfdo lqwhudfwlrq ehwzhhq zlog erdu dqg grphvwlfslj srsxodwlrqv lq
qruwkhdvwhuq Xnudlqh1

�;: �'):+8/'2 �53659/:/54 '4* �;4):/54'2  5:+4:/'2 5, #/(+ :'4  /-9 $4*+8 "+3/��8'@/4-
Qlx/ K1/ Ihqj/ [1]1/ Vkl/ F1Z1/ ]kdqj/ G1/ Fkhq/ K1O1/ Kxdqj/ K1 E1/ Mldqj/ \1O1/ Zdqj/ M1]1/ Fdr/
[1/ Zdqj/ Q1/ ]hqj/ \1/ \dqj/ J1O1/ \dqj/ Z1W1 dqg F1I Zdqj 5355
Iurqwlhuv Lq Plfurelrorj| 46= ;839;:/ grl= 43166;<2iplfe153551;8 39;:
Jxw edfwhuldo frppxqlw| sod|v d nh| uroh lq pdlqwdlqlqj krvw khdowk1 WkhWlehwdq slj +Vxv vfurid ,/
dq dqflhqw euhhg lq Fklqd/ kdv ehhq nqrzq iru lwv kljk dgdswdelolw| wr kduvk hqylurqphqwv dqg iru
lwv phdw txdolw|1 Wr xqghuvwdqg wkh xqghuo|lqj phfkdqlvpv idflolwdwlqj wr vkdsh wkhvh xqltxh
ihdwxuhv/ lq wklv vwxg|/ 49V uUQD vhtxhqflqj xvlqj slj ihfhv dqg vxevhtx hqw edfwhuldo ixqfwlrqdo
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suhglfwlrq zhuh shuiruphg1 Dovr/ wkh jxw edfwhuld ri wzr rwkhu euhhgv ri sljv/ Edunvkluh dqg
Odqgudfh/ zhuh h{dplqhg iru frpsdulvrq1 Lw zdv uhyhdohg wkdw wkh vwuxfwxuh riedfwhuldo
frppxqlw| lq Wlehwdq sljv dsshduhg wr eh pruh frpsoh{> wkh uhodwlyh dexqgdqfhv ri grplqdqw
edfwhuldo idplolhv ydulhg lqyhuvho| zlwk wkrvh ri wkh rwkhu sljv/ dqg wkh sursruwlrq ri Iluplfxwhv lq
Wlehwdq sljv zdv orzhu/ exw Edfwhurlghv/ Ileuredfwhurwd/ Odfkqrvsludfhdh/ Rvfloorvsludfhdh/ dqg
Uxplqrfrffdfhdh zhuh kljkhu1 Edfwhuldo ixqfwlrqdo suhglfwlrq uhyhdohg wkdw wkh grplqdqw iorud lq
wkh Wlehwdq sljv zdv pruh fruuhodwhg zlwk ixqfwlrqv uhjxodwlqj wkh krvwv* lppxqh dqg
lqiodppdwru| uhvsrqvhv/ vxfk dv QRG0olnh uhfhswru vljqdolqj sdwkzd| dqg ylwdplq phwderolvp1
Lq dgglwlrq/ lq Wlehwdq sljv/ wkh wd{rqrplf uhodwlrqvklsv lq wkh jxw edfwhuld rq gd| 683 zhuh forvhu
wkdq wkrvh rq hduolhu vwdjhv1 Ixuwkhupruh/ jhqghu sod|hg d uroh lq wkh frpsrvlwlrq dqg ixqfwlrq ri
edfwhuldo lqkdelwdqwv lq wkh jxw> iru erduv/ wkh| zhuh pruh fruuhodwhg wr guxj uhvlvwdqfh dqg
{hqrelrwlfv phwderolvp ri wkh krvw frpsduhg wr wkh vrzv1 Lq vxp/ rxu suholplqdu| vwxg| rq wkh
jxw edfwhuldo frpsrvlwlrq ri wkh Wlehwdq sljv surylghg dq lqvljkw lqwr wkh xqghuo|lqj krvw0
plfurrujdqlvp lqwhudfwlrqv/ hpskdvl}lqj wkh uroh ri lqwhvwlqdo edfwhuld lqwkh frqwh{w ri
prgxodwlqj wkh krvw*v lppxqh v|vwhp dqg krvw ghyhorsphqw1
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Ndolqlqd/ V1/ Sdqfkhqnr/ G1/ Lo|xnkd/ Y1/ Fdqilhog/ D1/ Edlvkqlnryd/ L1/Dqwrqryd/ H1 dqg N1
Qlnhuryd 5355
Hxurshdq Mrxuqdo ri Zlogolih Uhvhdufk 9;+5,= 55/ grl= 431433:2v4367703550348:304
Wr hydoxdwh wkh qxwulwlrqdo vwdwxv dqg wkh hqylurqphqwdo h{srvxuh wr wr{lf hohphqwv ri wkh zlog
erdu Vxv vfurid O1 +q @ 53, iurp qruwkzhvwhuq +QZ, Uxvvld/ zh ghwhuplqhg wkh frqwhqwv ri wkh
hvvhqwldo +Fr/ Fx/ Ih/ Pj/ Pq/ Ql/ dqg ]q, dqg wr{lf +Fg dqg Se, hohphqwv l q wkh pxvfoh/ nlgqh|/
dqg olyhu1 D vhfrqg dlp zdv wr vwxg| wkh lqwhudfwlrqv ehwzhhq wkhvh hohphqwv dqg vhyhudo
dqwlr{lgdqwv/ qdpho|/ wkh dfwlylw| ri vxshur{lgh glvpxwdvh +VRG, dqg fdwdodvh/ dqg wkh frqwhqwv
ri joxwdwklrqh +JVK,/ uhwlqro/ dqg doskd0wrfrskhuro1 D wklug dlp zdvwr dvvhvv zkhwkhu wkh phdw
dqg riido ri wkh zlog erdu duh vxlwdeoh iru frqvxpswlrq ru xqvxlwdeoh gxh wr wkh ohyho ri wr{lf
hohphqwv1 Dffruglqj wr uhihuhqfh ydoxhv ri hohphqwv uhsruwhg iru grphvwlf sljv/ wkh zlog erdu
iurp QZ Uxvvld zdv ghilflhqw lq prvw ri wkh hvvhqwldo hohphqwv +Fr/ Fx/ Pq/Ql/ dqg ]q, exw kdg
rswlpdo ydoxhv ri Ih dqg Pj1 Wkh frqfhqwudwlrqv ri Fg dqg Se zhuh orzhu wkdq wkh ydoxhv
uhsruwhg iru sljv dqg zlog erduv olylqj lq khdylo| srooxwhg duhdv1 Wkh fruuhodwlrqv ehwzhhq
dqwlr{lgdqwv dqg hohphqwv frxog lqglfdwh wkdw plqhudo edodqfh lq wkh erg| lv uhjxodwhg e|
dqwlr{lgdqwv/ dprqj zklfk wkh VRG dfwlylw|/ JVK/ dqg uhwlqro ohyhov duh wkh prvw vhqvlwlyh
sdudphwhuv1 Rxu dvvhvvphqw lqglfdwhv wkdw frqvxpswlrq ri zlog erdu phdw dqgolyhu/ hlwkhu uduho|
+7 wlphv d |hdu, ru uhjxoduo| +prqwko|,/ grhv qrw srvh d khdowk ulvn wr dgxowvdqg fkloguhq/
dowkrxjk zlog erdu nlgqh| lv qrw vxlwdeoh iru frqvxpswlrq1

 8+*/):/4- :.+ 8/91 5, Doduld dodwd/4,+9:':/54 /4 =/2* (5'8 54 :.+ ('9/9 5, +4</8543+4:'2
,'):589
Nolfk/ G1/ Qrzlfnl/ P1/ Glgnrzvnd/ D1/ Ehonrw/ ]1/ Srsf}|n/ E1/ Zlvqlhzvnl/ M1 dqg N1 Dqxv} 5355
Lqwhuqdwlrqdo Mrxuqdo iru Sdudvlwrorj|0Sdudvlwhv dqg Zlogolih 4:= 58:0595/ grl=
43143492m1lmssdz153551361337
Doduld dodwdlv dq hphujlqj sdudvlwh wkdw srvhv d srwhqwldo ulvn iru wkrvh frqvxplqj jdph/ srun/
vqdlov dqg iurjv1 Rqh sdudwhqlf krvw riD1 dodwdwkdw lv nqrzq wr sod| dq lpsruwdqw uroh lq lwv
vsuhdg wkurxjk lwv ihhglqj kdelwdwv lv wkh zlog erdu1 Krzhyhu/ qrvwdwlvwlfdo dqdo|vlv ri wkh
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lqioxhqfh ri dtxdwlf hqylurqphqwv dqg fduqlyruhv rq wkh rffxuuhqfh ri D1 dodwdlq zlog erduv kdv
|hw ehhq shuiruphg1 Wkh suhvhqw vwxg| frpelqhv d vpdoo0vfdoh dqdo|vlv edvhg rq kxqwlqj
glvwulfwv lq wkh Pd}rzlhfnlh surylqfh zlwk d odujh0vfdoh dqdo|vlv edvhg rq gdwdiru doo surylqfhv lq
Srodqg1 Zh dssolhg ydulrxv prgholqj dssurdfkhv/ lqfoxglqj orjlvwlf uh juhvvlrq dqg d jhqhudol}hg
olqhdu prgho lq rughu wr ghwhuplqh wkh suhvhqfh/ lqwhqvlw| dqg suhydohqfh ri D1 dodwd1 Zh xvhg wkh
Doduld phvrfhufduldh pljudwlrq whfkqltxh +DPW, wr hvwlpdwh wkh ulvn riD1 dodwddprqj zlog erdu
lq d jlyhq kxqwlqj glvwulfw ru surylqfh1 Wkh vpdoo0vfdoh dqdo|vlv irxqg wkdwphvrsuhgdwruv +uhg ir{
+Yxoshv yxoshv,, dqg udfrrq grj + Q|fwhuhxwhv surf|lqrlghv, zhuh olnho| wr lqioxhqfhD1 dodwd
lqihvwdwlrq ri zlog erdu> krzhyhu/ wkh hiihfw zdv zhdn/ suredeo| dvd uhvxow ri wkh odujh krph
udqjh vl}h ri wkhvh dqlpdov1 Wkh odujh0vfdoh dqdo|vlv irxqg wkdw zhwodqgvlqioxhqfh wkh
suhydohqfh ri D1 dodwdlq zlog erdu/ zlwk wkh hvwlpdwhg ulvn lqfuhdvlqj lq wkh qruwk ri wkh frxqwu|>
wklv ilqglqj lv frqvlvwhqw zlwk rwkhu vwxglhv1 Rxu ilqglqjv lqglfdwh wkdw wkh rffxuuhqfh riD1 dodwdlq
zlog erdu uhtxluhv dqdo|vlv rq pdq| ohyhov/ dqg hqylurqphqwdo idfwruv sod| d nh| uroh lq ulvn
dvvhvvphqw1

V+8568+<'2+4)+ 5, �4@55:/) #+9).+4 �/9+'9+ /4 :.+ &/2* �5'8  56;2':/54 /4 $18'/4+
V|wlxn/ P1S1/ Eh}|phqq||/ P1Y1/ Kdond/ L1Y1/ Xkryvn||/ Y1Y1/ Px}|nlqd/ O1P1/ Odydooh|/ P1/
Q|fk|n/ V1D1/ Qhgrvhnry/ Y1Y1/ Krzdug/ P1Z1 dqg H1 Eruw} 5355
Yhfwru0Eruqh dqg ]rrqrwlf Glvhdvhv 55+5,=46;047:/ grl= 43143;<2ye}1535413396
Whvfkhq glvhdvh lv dq dfxwh idwdo hqwhuryluxv hqfhskdorp|holwlv ri sljv/fkdudfwhul}hg e| d udqjh
ri fhqwudo qhuyrxv v|vwhp glvrughuv1 Wkh fdxvh ri sruflqh hqwhuryluxv hqfhskdorp|holwlv lv wkh
slfruqdyluxv sruflqh whvfkryluxv04 +SWY04,1 Wkhuh duh dw ohdvw 45 glvwlqfw vhurw|shv ri SWYv/
zkhuh SWY05 wr SWY045 vhurjurxsv duh dvvrfldwhg zlwk rwkhu irupv ri glvhdvh +Wdoidq glvhdvh ru
srolrp|holwlv vxp, ru ehqljq hq}rrwlf sduhvlv1 Frpelqhg/ SWYv kdyh ehhq i rxqg wr kdyh d kljk
vhursuhydohqfh/ xs wr 98(/ lq khdowk| slj srsxodwlrqv lq Hxursh1 SWYv kdyh dovr ehhq ghwhfwhg
lq zlog erdu/ lqfoxglqj wkh glyhujhqw SWY046 vhurjurxs> zlog vxlgv pd| uhsuhvhqw d v|oydwlf
uhvhuyrlu fdsdeoh ri fduu|lqj wkh yluxv orqj glvwdqfhv1 Lq Xnudlqh/ Whvfkhq glvhdvh lv zlghvsuhdg
dqg fdxvhv ohwkdo glvhdvh lq grphvwlf sljv1 Wr xqghuvwdqg whpsrudo dqg jhrjudsklfdo glvwulexwlrq
ri Whvfkhq glvhdvh yluxv +SWY04, lq zlog erdu lq Xnudlqh +533405346,/ zh dqdo|}hg
vhursuhydohqfh ri 9;73 eorrg vhuxp vdpsohv iurp kxqwhg vxlgv xvlqj d yluxv plfur qhxwudol}dwlrq
dvvd|1 D wrwdo ri 4697 vdpsohv +4<1<(, zhuh vhursrvlwlyh/ zlwk dyhudjh dqwlerg| wlwhu udwlrv 81;<
.20 3136 orj+5, +udqjh 8045 orj+5,,1 Whvfkhq vhursuhydohqfh zdv whpsrudoo| dqg jhrjudsklfdoo|
frqfhqwudwhg lq wkh qruwkhuq dqg zhvwhuq uhjlrqv ri Xnudlqh/ fruuhvsrqglqjwr iruhvwhg uhjlrqv
+srolvv|d, dqg ryhuodsslqj zlwk zlog erdu srsxodwlrqv dqg kdelwdwv/ vxjjhvwlqj hqghplflw| lq zlog
erdu1 Wkh yluxv vsrudglfdoo| hphujhg lq fhqwudo/ vrxwkhuq/ dqg hdvwhuq iruhvwhg uhjlrqv/
vxjjhvwlqj orqj0glvwdqfh pryhphqw ri lqihfwhg zlog vxlgv1 Wkxv/ zlog erd u vkrxog eh prqlwruhg
iru srwhqwldo wudqverxqgdu| vsuhdg lq iruhvwhg dqg prxqwdlq uhjlrqv dqg vslooryhu ri SWYv wr
grphvwlf vzlqh srsxodwlrqv1

�+4+:/) �/<+89/:?� �*3/>:;8+ '4* �4'2?9/9 5, �535@?-5;9�( ?��+9)+4: ����� "+-3+4:9 5,
!;99/'4 &/2* �5'8
Nrvw|xqlqd/ R1/ Wudvsry/ D1/ Hfrqrpry/ D1/ Vhu|rgnlq/ L1/ Vhqfkln/ D1/ Ednrhy/ Q1/Su|wnry/ \1/
Edugxnry/ Q1/ Grpvn|/ L1 dqg W1 Ndusxvknlqd 5355
Elrorj|0Edvho 44+5,= 536/ grl= 43166<32elrorj|44353536
Vlpsoh Vxppdu| Wkh zlog erdu lv rqh ri wkh prvw frpprq zlog dqlpdov1 Rq wkh whuulwru| ri
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Uxvvld/ wkhuh duh wzr vxevshflhv ri wkh zlog erdu0Hxurshdq dqg Dvldq1 Dw wkh ehjlqqlqj ri wkh
53wk fhqwxu|/ wkh zlog erdu lq wkh Hxurshdq sduw ri Uxvvld zdv sudfwlfdoo| h{whuplqdwhg1 Odwhu wkh
srsxodwlrq zdv uhvwruhg e| lpsruwlqj dqlpdov iurp rwkhu uhjlrqv dqg e| vhoi0uhsrsxodwlrq1 Wkh
dlp ri rxu uhvhdufk zdv wr dvvhvv wkh srsxodwlrq vwuxfwxuh ri wkh Uxvvldq zlog erdu lq
frpsdulvrq zlwk wkh zlog erdu iurp rwkhu uhjlrqv ri wkh zruog dqg wr ghwhuplqh wkh ohyho ri
dxwr}|jrvlw|/ zklfk doorzv xv wr ghwhuplqh wkh vwdwh ri wkh srsxodwlrq1 Zh irxqg wudfhv ri
lqwurjuhvvlrq ri wkh Dvldq zlog erdu lqwr wkh Hxurshdq rqh gxh wr/ pljudwlrq ri wkh zlog erdu lq wkh
srsxodwlrq uhfryhu| surfhvv1 Ixuwkhu dqdo|vlv iru jhqhwlf lqiox{ lqwr Uxvvldq zlog erdu srsxodwlrq
lghqwlilhg irxu vdpsohv lq zklfk pruh wkdq 43( ri wkh jhqrph ehorqjh g wr grphvwlf sljv1 Wkh
Krpr}|jrxv0e|0Ghvfhqw +KEG, Vhjphqwv hydoxdwlrq vkrzhg d orz ohyho ri dxwr}|jr vlw| lq
frpsdulvrq zlwk wkh djjuhjdwh vdpsoh ri wkh Hxurshdq zlog erdu1 Edvhg rq r xu jhqhwlf
hydoxdwlrq/ zh frqfoxghg wkdw wkh srsxodwlrq ri wkh Uxvvldq zlog erdu ri wkh Hxurshdq dqg Dvldq
vxevshflhv duh fkdudfwhul}hg e| d vxiilflhqw ohyho ri jhqhwlf glyhuvlw|1 Wkhzlog erdu lv wkh zlog
dqfhvwru ri wkh grphvwlf slj dqg rqh ri wkh prvw frpprq vshflhv ri xqjxodwh v1 Dw wkh ehjlqqlqj
ri wkh 53wk fhqwxu|/ wkh zlog erdu zdv sudfwlfdoo| h{whuplqdwhg lq wkhHxurshdq sduw ri Uxvvld1 Lq
wkh shulrg 4<6804<;;/ ::38 erduv zhuh fdxjkw lq ydulrxv uhjlrqv ri wkh Hxurshdq sduw ri Uxvvld/
wkh Idu Hdvw/ Xnudlqh/ Ehoduxv/ N|uj|}vwdq/ Nd}dnkvwdq/ Odwyld/ Olwkxdqld/ Hvwrqld/ Wdmlnlvwdq dqg
uhvhwwohg lq wkh whuulwru| ri Uxvvld1 Dvldq dqg Hxurshdq zlog erduv gzhoo wkh whuulwru| ri Uxvvld1
Wkh dlp ri rxu uhvhdufk zdv wr vwxg| wkh jhqhwlf glyhuvlw| dqg vwuxfwxuh ri zlog erdu srsxodwlrqv
lq gliihuhqw uhjlrqv ri Uxvvld xvlqj jhqrph0zlgh jhqrw|slqj1 Zh kdyh g hwhuplqhg wkh jhqhwlf
glvwdqfhv/ srsxodwlrq vwuxfwxuh/ sdudphwhuv ri jhqhwlf glyhuvlw| dqg vljqlilfdqwo| h{sdqghg rxu
xqghuvwdqglqj ri wkh jhqhwlf vwdwh ri wkh Uxvvldq zlog erdu1 Iru wkh iluvw wlph/ zh fdofxodwhg
dxwr}|jrvlw| ri wkh zlog erdu ri wkh Hxurshdq dqg Dvldq vxevshflhv xvlqj K rpr}|jrxv0e|0
Ghvfhqw +KEG, Vhjphqwv dqdo|vlv/ zklfk lv lpsruwdqw lq whupv ri srsxodwlrq uhfryhu|1 Zh dovr
irxqg hylghqfh ri k|eulgl}dwlrq ehwzhhq Uxvvldq zlog erdu dqg grphvwl f sljv1 D jurxs ri
Hxurshdq zlog erduv vkrzhg lqwurjuhvvlrq ri wkh Dvldq erdu lqwr srsxodwlrq1 Wkh phdq ohyho ri
wkh lqeuhhglqj frhiilflhqw lq Hxurshdq zlog erdu zdv kljkhu wkdq lq Dvldq zlog erdu/ dqg
frpelqhg jurxsv ri wkh Hxurshdq erdu kdg kljkhu lqeuhhglqj frhiilflh qw wkdq Uxvvldq zlog
erduv1 Wkhvh uhvxowv rewdlqhg fdq eh xvhg lq srsxodwlrq pdqdjhphqw1

�+4:'2 ,583;2' <'8/':/549 /4 =/2* '4* *53+9:/) Vxv vfurid � /9 :.+ ,/89: 68+352'8 '-+4+9/9
'4 +<52;:/54'8? :8+4*�
D}rulw/ F1/ R|d/ D1/ Krko/ O1V1O1/ Fduudvfr/ U1/ Urfkd0Eduervd/ R1 dqg D1 Fdvlqrv 5355
Pdppdold ;9+6,= 5;:05<:/ grl= 43148482pdppdold0535403334
Zh lqyhvwljdwhg wkh rffxuuhqfh ri frqjhqlwdo ghqwdo deqrupdolwlhv lq <7 zlog erduv Vxv vfurid
vfurid / dqg 53 Lehuldq sljv Vxv vfurid grphvwlfxv iurp Grqdqd +GQS, dqg Vlhuud gh Dqgxmdu
Qdwxudo Sdun +DQS, vrxwkhuq Vsdlq1 Wkh rqo| ghqwdo yduldwlrq irxqg zdv djhqhvlv ri wkh orzhu
iluvw suhprodu/ hlwkhu ghflgxrxv +Gs+4,, ru shupdqhqw +S04,1 Zh dqdo|}hg suhydohqfh yduldwlrqv
xvlqj= rggv udwlrv/ Ilvkhu*v h{dfw whvw dqg orjlvwlf0uhjuhvvlrq prghov1 Wkh orzhu iluvw suhprodu kdv
riwhq ehhq uhsruwhg wr eh devhqw lq prghuq grphvwlf euhhgv ri sljv/ exw lw lv xvxdoo| uhsruwhg dv
suhvhqw lq zlog erdu1 Krzhyhu/ zh irxqg d vlplodu rffxuuhqfh ri djhqhvlv l q zlog erdu dv lq
Lehuldq sljv1 D frpprq jhqrw|slf edfnjurxqg ehwzhhq zlog erdu dqg Lehul dq slj srsxodwlrqv ri
DQS vkdulqj wkh vdph hfrv|vwhpv pd| h{sodlq wklv uhvxow1 Zkhq frqvlghulqj rqo| z log erdu/
xqh{shfwhg gliihuhqfhv ehwzhhq srsxodwlrqv zhuh ghwhfwhg1 Wkh zlog erdu iurp DQS vkrzhg
kljkhu hvwlpdwhg suredelolwlhv ri djhqhvlv wkdq wkrvh iurp GQS1 Hqylurqphqwdo frqglwlrqv fdq
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dovr uhsuhvhqw lqioxhqflqj idfwruv iru fkdqjhv zlwklq vxevshflhv1 Rxu ilqglqjv uhlqirufh wkh lghd
wkdw lq vxlgv wkh frqjhqlwdo devhqfh ri suhproduv suredeo| kdv dq hyroxwlrqdu| uhohydqfh/ zklfk
frxog uhsuhvhqw d jhqhudol}hg wuhqg wrzdugv wkh uhgxfwlrq ri wkh ghqwdoirupxod iurp wkh
sohvlrprusklf sodfhqwdo ghqwlwlrq1
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/4 =/2* (5'8 /4 �'-'9'1/� � '6'4
Oxydl/ H1D1F1/ Xfklgd/ O1/ Wxq/ P1P1Q1/ Lqrxh/ V1/ Kx/ Z1\1/ Vklprgd/ K1/ Prulwd/ N1 dqg G1
Kd|dvd nd 5355
Wlfnv dqg Wlfn0Eruqh Glvhdvhv 46+4,= 434;93/ grl= 43143492m1wweglv153541434;93
Lq Mdsdq/ wlfn0eruqh yluxvhv vxfk dv wlfn0eruqh hqfhskdolwlv yluxv +WEHY, dqg vhyhuh ihyhu zlwk
wkurperf|wrshqld v|qgurph yluxv kdyh ehhq lghqwlilhg lq kxpdqv/ dqlpdov/ dq g wlfnv1 Lq dgglwlrq/
qryho wlfn0eruqh yluxvhv kdyh ehhq lvrodwhg iurp wlfnv lq Mdsdq1 Wklv vwxg| dlphg wr ghwhuplqh
wkh vhursuhydohqfh ri WEHY dqg qryho yluxvhv/ sduwlfxoduo| Wriod yluxv +WIOY,/ Ndexwr Prxqwdlq
yluxv +NDPY,/ dqg Pxnr yluxv +PXY, lq zlog erdu lq Qdjdvdnl/ Mdsdq1 Hq}|ph0olqnhg
lppxqrvruehqw dvvd|v dqg qhxwudol}dwlrq whvwv zhuh shuiruphg wr ghwhfw dqwlerglhv djdlqvw hdfk
yluxv1 Zlog erdu vhuxp whvwhg srvlwlyh iru dqwlerglhv djdlqvw NDPY/ WIOY/dqg WEHY/ exw qrw
PXY1 Wklv vwxg| uhyhdohg wkh vhursuhydohqfh ri qhzo| lghqwlilhg wlfn0eruqh yluxvhv dqg WEHY lq
dqlpdov uhvlglqj lq wkh Qdjdvdnl duhd1 Wkh vhursuhydohqfh ri wkhvh yluxvhv lqvhqwlqho dqlpdov
pd| lqirup srolflhv dlphg dw suhyhqwlqj wlfn0eruqh yluxv glvhdvh rxweuhdnv1

�+:+):/54 5, P|fredfwhulxp wxehufxorvlv )5362+> '4:/(5*/+9 /4 ,8++�8'4-+* =/2* (5'8 '4*
=/2* 3')'7;+9 /4 9+2+):+* */9:8/):9 /4 "+2'4-58 '4* 8++<'2; ':/54 5, :;(+8);259/9
9+85*+:+):/54 /4 )'6:/<+ �9/'4 +2+6.'4:9 /4  '.'4-�  +4/49 ;2'8 �'2'?9/'
Ohnnr/ \1P1/ Fkh0Dpdw/ D1/ Rrl/ S1W1/ Rpdu/ V1/ Prkg0Kdpgdq/ G1W1/ Olqd}dk/ O1V1/ ]dnduld/ ]1/
Udpdqrrq/ V1]1/ Pd}odq/ P1/ Mhvvh/ I1I1D1/ Degxo0Ud}dn/ P1I1D1/ Mdvql/ V1 dqg Q1Degxo0Kdplg
5354
Mrxuqdo Ri Yhwhulqdu| Phglfdo Vflhqfh ;6+44,= 4:3504:3:/ grl= 43145<52mypv15403477
Wxehufxorvlv +WE, lv d fkurqlf lqiodppdwru| dqg }rrqrwlf glvhdvh fdxvhg e| P|fredfwhulxp
wxehufxorvlvfrpsoh{ +PWEF, phpehuv/ diihfwlqj vhyhudo grphvwlf dqlpdov/ zlogolih vshflhv dq g
kxpdqv1 Wkh suholplqdu| lqyhvwljdwlrq zdv dlphg wr ghwhfw dqwlerg| djdlqvw PWEF dprqj
lqgljhqrxv zlogolih zklfk duh iuhh0udqjhg zlog erdu/ iuhh0udqjhg zlog pdfdtxhv dqg fdswlyh Dvldq
hohskdqwv lq vhohfwhg duhdv ri Vhodqjru dqg hohskdqw frqvhuydwlrq fhqwuh lq Sdkdqj/
uhvshfwlyho|1 Wkh uhvxowv lqglfdwh wkdw PWEF vhurghwhfwlrq udwh lq zlog erdu zdv 491:( +:160 6618
dw <8( frqilghqfh lqwhuydo +FL,, xvlqj dq lq0krxvh HOLVD eSSG LjJ dqg 43( +61805819 dw <8(
FL, e| GSS +U, YhwWE dvvd|/ zkloh wkh zlog pdfdtxhv dqg Dvldq hohskdqw zhuh vhurqhjdwlyh1
Wkh xqlyduldwh dqdo|vlv lqglfdwhv qr vwdwlvwlfdoo| vljqlilfdqw gliihuhqfh lq ulvn idfwruv iru vh{ dqg
djh ri zlog erdu exw wkhuh zdv d vljqlilfdqw srvlwlyh fruuhodwlrq +S?3138, ehwzhhq erylqh WE lq
gdlu| fdwwoh dqg zlog erdu vhursrvlwlylw| lq wkh Vhsdqj glvwulfw1

";8<+? 5, 9+<+8+ ,+<+8 =/:. :.853(5)?:56+4/' 9?4*853+ </8; 9 /4 =/2* (5'8 /4 :.+ !+6;(2/)
5, �58+'
Ulp/ M1P1/ Kdq/ V1Z1/ Fkr/ \1N1/ Ndqj/ M1J1/ Fkrl/ N1V1/ Mhrqj/ K1/ Vrq/ N1/Nlp/ M1/ Fkrl/ \1/ Nlp/
Z1P1/ Fkr/ Q1K1 dqg M1V1 Fkdh 5354
Wlfnv dqg Wlfn0Eruqh Glvhdvhv 45+9,= 434;46/ grl= 43143492m1wweglv153541434;46
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Vhyhuh ihyhu zlwk wkpperf|wrshqld v|qgurph +VIWV, lv fdxvhg e| Gdelh edqgdyluxv w kdw
ehorqjv wr wkh jhqxv Edqgdyluxv lq wkh idplo| Skhqxlylulgdh dqg rughuExq|dyludohv dqg lv
wudqvplwwhg e| kdug wlfnv1 Lw kdv ehhq ghwhfwhg lq vhyhudo wlfn vshflhv/ ydulrxv dqlpdov/ dqg
kxpdqv1 Wkh sxusrvh ri wklv vwxg| zdv wr ghwhfw VIWV yluxv +VIWVY, dqwljhq dqg dqwlerg| lq
zlog erdu lq wkh Uhsxeolf ri Nruhd +URN,1 D wrwdo ri :9; vhud vdpsohv zhuh froohfwhg iurp zlog
erdu lq wkh URN ehwzhhq Mdqxdu| dqg Ghfhpehu 534<1 Yludo UQD zdv h{wudfwhg iurp vhud xvlqj
yludo UQD h{wudfwlrq nlw/ dqg rqh0vwhs UW0qhvwhg sro|phudvh fkdlq uhdfwlrq +SFU,zdv
shuiruphg wr dpsoli| wkh V vhjphqw ri wkh VIWVY1 Wkh vhtxhqflqj gdwd zhuh dqdo|}hg xvlqj
Fkurpdv dqg doljqhg xvlqj Foxvwdo [1 Wkh sk|orjhqhwlf wuhh zdv frqvwuxfwhg xvlqj wkh
pd{lpxp0olnholkrrg phwkrg xvlqj PHJD:1 Lq dgglwlrq/ zlog erdu vhud zhuh whvwhg iru LjJ
dqwlerglhv djdlqvw VIWVY e| hq}|ph0olqnhg lppxqrvruehqw dvvd| +HOLVD, dqg
lppxqrioxruhvfhqfh dvvd| +LID,1 Ri d wrwdo ri :9; vhud vdpsohv/ 73 +815(, zhuh srvl wlyh iru
VIWVY e| UW0SFU wdujhwlqj wkh V vhjphqw1 Wzr kxqguhg wzhqw|0rqh +5;1;(, dqg 48< +531:(,
ri :9; vhud vdpsohv zhuh vhpsrvlwlyh e| HOLVD dqg LID/ uhvshfwlyho|1 Edvhg rq erwkHOLVD dqg
LID whvwv ri wkh vdph vdpsohv/ 443 +4716(, zlog erdu vhud vdpsohv zhuh srvlwlyh iru VIWVY
dqwlerglhv1 Ri d wrwdo ri 73 srvlwlyh vhuxp vdpsohv e| UW0SFU/ 66 +;518(,dqg : +4:18(, vhud
zhuh fodvvlilhg dv wkh jhqrw|sh E06 dqg G/ uhvshfwlyho|/ e| vhtxhqfh dqdo|vlv1Wkhvh uhvxowv
surylgh xvhixo lqirupdwlrq wkdw ghprqvwudwhv wkh ghwhfwlrq ri dqwljhq dqg dqwlerg| lq zlog erdu
vhud vdpsohv iru hyhu| prqwk ri d fhuwdlq |hdu wkurxjkrxw wkh URN1
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Gldv/ G1/ Irqvhfd/ F1/ Phqgr/ V1 dqg W1 Fdhwdqr 5355
Hqylurqphqwdo Srooxwlrq 5<5+E,= 44;739/ grl= 43143492m1hqysro15354144;739
Dqwlplfureldo uhvlvwdqfh +DPU, lv d vhulrxv sureohp iru sxeolf dqg dqlpdo khdowk/ dqg dovr iru wkh
hqylurqphqw1 Prqlwrulqj dqg uhsruwlqj wkh rffxuuhqfh ri DPU ghwhuplqdqwv dqgedfwhuld zlwk wkh
srwhqwldo wr glvvhplqdwh lv d sulrulw| iru khdowk vxuyhloodqfh surjudpv durxqg wkh zruog dqg fulwlfdo
wr wkh Rqh Khdowk frqfhsw1 Zlogolih lv d uhvhuyrlu ri DPU/ dqg kxpdq dfwlylwlhv fdq vwurqjo|
lqioxhqfh wkhlu uhvlvwrph1 Wkh pdlq jrdo ri wklv zrun zdv wr vwxg| wkh uhvlvwrph ri zlog erdu
idhfdo plfurelrph/ rqh ri wkh prvw lpsruwdqw jdph vshflhv lq Hxursh xvlqj phwdj hqrplf dqg
fxowxulqj dssurdfkhv1 Wkh prvw dexqgdqw jhqhv lghqwlilhg e| wkh kljk0wkurxjksxw tSFU duud|
hqfrgh preloh jhqhwlf hohphqwv/ lqfoxglqj lqwhjurqv/ zklfk fdq surprwh wkh glvvhplqdwlrq ri
DPU ghwhuplqdqwv1 D glyhuvh vhw ri jhqhv +q @ 95, frqihuulqj uhvlvwdqfh wr vhyhudo fodvvhv ri
dqwlelrwlfv +DUJv,/ vrph ri wkhp lqfoxghg lq wkh ZKR olvw ri fulwlfdoo| lpsruwdqw dqwlplfureldov
zhuh dovr ghwhfwhg1 Wkh prvw dexqgdqw DUJv frqihu uhvlvwdqfh wr whwudf|folqhv dqg
dplqrjo|frvlghv1 Wkh skhqrw|slf uhvlvwdqfh ri H1 frol dqg Hqwhurfrffxv vss1 zhuh dovr
lqyhvwljdwhg/ dqg wrjhwkhu vxssruwhg wkh phwdjhqrplf uhvxowv1 Dv wkh zlog erdu lv dq rpqlyrurxv
dqlpdo/ lw fdq eh d glvvhplqdwru ri DPU edfwhuld dqg DUJv wr olyhvwrfn/ kxpdqv/ dqg wkh
hqylurqphqw1 Wklv vwxg| vxssruwv wkdw zlog erdu fdq eh d nh| vhqwlqho vshflhv lq hfrv|vwhpv
vxuyhloodqfh dqg vkrxog eh lqfoxghg lq Qdwlrqdo Dfwlrq Sodqv wr iljkw DPU/ dgrswlqj d Rqh Khdowk
dssurdfk1
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Prqrogruryd/ V1/ Nrowvryd/ J1/ Wlwry/ L1/ \rr/ L1/ Jrjlq/ D1/ Mhrqj/ M1/E|hrq/ K1 V1/ \xq/ V1/
Fkdqj/ \1 dqg V1 V1 Ndqj 53551
Wkh Wkdl Mrxuqdo ri Yhwhulqdu| Phglflqh 85 +4,,= 4045/ grl= 431477892wmyp15355141
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Diulfdq vzlqh ihyhu +DVI, lv d frqwdjlrxv/ khpruukdjlf dqg kljko| ohwkdo ylud o glvhdvh lq vzlqh1
Iroorzlqj wkh lqlwldo uhsruw ri DVI lq Nhq|d lq 4<54 lw vsuhdg wr Hdvw Dvld wkurxjk Zhvwhuq Hxursh
dqg Uxvvld +lqfoxglqj Hdvwhuq Hxursh,1 Pdq| hiiruwv kdyh ehhq ghglfdwhg wr frqwuroolqj DVI exw
wkh vwuxjjoh wr hudglfdwh wklv glvhdvh frqwlqxhv1 Wkxv idu/ wkh hiiruwv wr ghyhors dq hiihfwlyh
ydfflqh wr frqwuro DVI kdyh ehhq xqvxffhvvixo1 D suhylrxv lqdfwlydwhg DVI ydfflqh/ gh yhorshg
e| wudglwlrqdo phwkrgv/ idlohg wr surwhfw sljv iurp DVI yluxv +DVIY, lqihfwlrq1 Qhxwudol}lqj
dqwlerglhv zhuh qrw hiihfwlyh lq lqgxflqj surwhfwlyh lppxqlw| dqg lw dsshduv wkdw fhooxodu lppxqlw|
lv uhtxluhg1 Wr ghyhors dq hiihfwlyh DVI ydfflqh wkh lghqwlilfdwlrq ri surwhfwlyh dqwljhqv ri DVIY
kdv ehhq h{soruhg dqg vxexqlw ydfflqhv wkdw wdujhw wkhvh srwhqwldo surwhfwlyh dqwljhqv kdyh
lqgxfhg sduwldo surwhfwlrq1 GQD ydfflqhv wkdw lqgxfh fhooxodu lppxqlw|kdyh ehhq hiihfwlyh lq
lqgxflqj surwhfwlrq djdlqvw DVIY lqihfwlrq1 DVIY olyh dwwhqxdwhg ydfflqhv +ODYv, fdq eh
udwlrqdoo| ghvljqhg dqg hqjlqhhuhg yld frpsdudwlyh dqg ixqfwlrqdo jhqrplfv1 ODYv kdyh d pdmru
vdihw| frqfhuq ghvslwh wkhlu kljk surwhfwlyh hiilfdf|1 DVI ydfflqhv duh xujhqwo| qhhghg wr frqwuro
DVI> krzhyhu/ pdq| revwdfohv uhpdlq wr eh ryhufrph wr ghyhors dq hiihfwlyh DVI ydffl qh1
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Iuldqw/ V1/ \rxqj/ G1 N1 dqg W1 O1 Jrogehuj 53551
Lqwhuqdwlrqdo Mrxuqdo iru Sdudvlwrorj|= Sdudvlwhv dqg Zlogolih 4:= 4704</ grl=
kwwsv=22grl1ruj243143492m1lmssdz153541441338 1
Zh uhsruw dq xqnqrzq wd{rq ri erw io| +Glswhud= Rhvwulgdh= Rhvwulqdh, lquhg ulyhu krjv
+Srwdprfkrhuxv srufxv Olqqdhxv/ 4:8;, lq Furvv Ulyhu Vwdwh/ Qljhuld1 Iurp gluhfw revhuydwlrq
dqg lqwhuylhzv zlwk orfdo kxqwhuv/ zh grfxphqw wkdw/ uhpdundeo|/ wkh sdudvlwh w|slfdoo| rffxuv
zlwklq wkh lqwudfudqldo vxsud0phqlqjhdo vsdfh Ñ l1h1/ ehwzhhq wkh lqqhu zdoo ri wkh vnxoo dqg wkh
eudlq Ñ exw zlwkrxw fdxvlqj ylvleoh lqiodppdwlrq ru folqlfdo vljqv1 Wkh sdudvlwh lv prvw vlplodu +xs
wr ;:1<(, wr Uklqrhvwuxv xvehnlvwdqlfxv edvhg rq f|wrfkurph r{lgdvh vxexqlw 4 GQD
vhtxhqflqj exw lv vxiilflhqwo| glyhujhqw sk|orjhqhwlfdoo| wr uhsuhvhqw d qhz ru suhylrxvo| xq0
vhtxhqfhg wd{rq1 Pruskrorjlfdoo|/ wkh sdudvlwh vkduhv vrph/ exw qrw doo/ihdwxuhv zlwkU1 qlyduohwl1
Orfdo fxowxudo eholhi v|vwhpv dwwulexwh dvshfwv ri uhg ulyhu krj ehkdylru +h1j1 lqwhooljhqfh/
hoxvlyhqhvv, wr wkh sdudvlwh/ vxjjhvwlqj d surorqjhg suhvhqfh lq wkh uhg ulyhu krj srsxodwlrq1
Wkh sdudvlwh*v xqxvxdo dqdwrplf orfdwlrq pd| eh dehuudqw/ ru lw pd| eh dsurwhfwlyh dgdswdwlrq wr
olih lq uhg ulyhu krjv/ zklfk irudjh yljrurxvo| zlwk wkhlu vqrxwv1
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�Klssrsrwdpxv dpsklelxv �
Nhuu/ W1 M1/ Jrrvhq/ Z1 M1/ Jxper/ U1/ gh Nohun0Orulvw/ O1 P1/ Suhwrulxv/ R1/ Exvv/ S1H1/
Noh|qkdqv/ O1/ O|dvkfkhqnr/ N1S1/ Zduuhq/ U1 P1/ ydq Khoghq/ S1 G1 dqg P1 D1 Ploohu 53551
Wudqverxqgdu| dqg Hphujlqj Glvhdvhv 9<= 6:;Ñ 6;7/ grl=kwwsv=22grl1ruj243144442wehg146<;<1
Erylqh wxehufxorvlv +eWE,/ fdxvhg e| P|fredfwhulxp erylv +P1 erylv , lqihfwlrq/ lv d pxowl0krvw
glvhdvh zklfk qhjdwlyho| diihfwv wkh zlogolih lqgxvwu|/ zlwk dgyhuvh frqvhtxhqfhv iru
frqvhuydwlrq/ hfrwrxulvp/ dqg jdph2zlogolih vdohv1 Dowkrxjk lqwhuvshflhvwudqvplvvlrq kdv ehhq
uhsruwhg ehwzhhq vrph zlogolih krvwv/ wkh ulvn ri vsuhdg lq frpsoh{ hfrv|vwhpv lv odujho|
xqnqrzq1 Dv d frqwuroohg glvhdvh/ wrrov iru dffxudwh ghwhfwlrq riP1 erylv lqihfwlrq duh fuxfldo iru
hiihfwlyh vxuyhloodqfh dqg pdqdjhphqw/ hvshfldoo| lq zlogolih srsxodwlrqv1 Wkhuh duh/ krzhyhu/
olplwhg vshflhv0vshflilf gldjqrvwlf whvwv dydlodeoh iru zlogolih1 Klssrsrwdpxvhv duh uduho| whvwhg
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0 zlwk uhvshfw wr frqwhqw=
LXFQ hqfrxudjhv phhwlqjv/ zrunvkrsv dqg rwkhu irud iru wkh frqvlghudwlr q dqg dqdo|vlv ri
lvvxhv uhodwhg wr frqvhuydwlrq/ dqg eholhyhv wkdw uhsruwv ri wkhvh phhwlqjv duh prvw xvhixo
zkhqeurdgo| glvvhplqdwhg1 Wkh rslqlrqv dqg ylhzv h{suhvvhg e| wkh dxwkruv pd| qrw
qhfhvvdulo| uhohfw wkh irupdo srolflhv ri LXFQ/ lwv Frpplvvlrqv/ lwv Vhfuhwduldw ru lwv phpehuv1
0 zlwk uhvshfw wr jhrjudsk|=
Wkh ghvljqdwlrq ri jhrjudsklfdo hqwlwlhv lq wklv errn/ dqg wkh suhvhqwdwlrq ri wkh pdwhuldo/ gr qrw
lpso| wkh h{suhvvlrq ri dq| rslqlrq zkdwvrhyhu rq wkh sduw ri LXFQ frqfhuq lqj wkh ohjdo vwdwxv ri
dq| frxqwu|/ whuulwru|/ ru duhd/ ru ri lwv dxwkrulwlhv/ ru frqfhuqlqj wkhgholplwdwlrq ri lwv iurqwlhuv ru
erxqgdulhv1

Wkh LXFQ2VVF Zlog Sljv/ Shffdulhv dqg Klssrv Vshfldolvw Jurxsv +ZSVJ/ SVJ dqg KVJ , duh
wkuhh ri vhyhudo Vshfldolvw Jurxsv ri wkh Vshflhv Vxuylydo Frpplvvlrq +VVF, ghyhorshg e| wkh
LXFQ wr irvwhu frqvhuydwlrq/ uhvhdufk dqg glvvhplqdwlrq ri lqirupdwlrq iru vshflhv ri
frqvhuydwlrq frqfhuq1
Wkhvh jurxsv frqvlvw ri whfkqlfdo h{shuwv irfxvlqj rq wkh frqvhuydwlrq dqg pdq djhphqw ri zlog
sljv/ shffdulhv dqg klssrv1
Wkh eurdg dlp ri wkh wkhvh jurxsv lv wr surprwh wkh orqjwhup frqvhuydwlrqri zlog sljv/
shffdulhv dqg klssrv dqg/ zkhuh srvvleoh/ wkh uhfryhu| ri wkhlu srsxodwlrqv wr yldeoh ohyhov1

Sljv/ shffdulhv dqg klssrsrwdpxvhv duh qrquxplqdqw xqjxodwhv ehorqjl qj wr wkh Vxerughu
Vxliruphv ri wkh Rughu Duwlrgdfw|od +wkh hyhqwrhg xqjxodwhv,1 Zlwklq wkhVxerughu Vxliruphv/
sljv ehorqj wr wkh Idplo| Vxlgdh/ shffdulhv wr wkh Idplo| Glfrw|olgdh dqg klssrsrwdpxvhv wr wkh
Idplo| Klssrsrwdplgdh1

iru P1 erylv lqihfwlrq/ dqg lqihfwlrq kdv qrw suhylrxvo| ehhq frqiluphg lq wkhvh vsh flhv1 Lq wklv
vwxg|/ eorrg dqg wlvvxh vdpsohv froohfwhg iurp frpprq klssrsrwdpxv + Klssrsrwdpxv
dpsklelxv , uhvlglqj lq d eWE0hqghplf duhd/ wkh Juhdwhu Nuxjhu Surwhfwhg duhd +JNSD,/ zhuh
uhwurvshfwlyho| vfuhhqhg wr ghwhuplqh zkhwkhu wkhuh zdv hylghqfh iru lqwhuvshflhv wudqvplvvlrq
ri P1 erylv/ dqg lghqwli| wrrov iru P1 erylv ghwhfwlrq lq wklv vshflhv1 Xvlqj wkh pxowl0vshflhv GSSª
YhwWE vhurorjlfdo dvvd|/ d eWE vhursuhydohqfh ri ;( zdv irxqg lq klssrsr wdpxv iurp JNSD1 Lq
dgglwlrq/ wkh iluvw frqiluphg fdvh ri P1 erylv lqihfwlrq lq d iuhh0udqjlqj frpprq klssrsrwdpxv lv
uhsruwhg/ edvhg rq wkh lvrodwlrq lq p|fredfwhuldo fxowxuh/ jhqhwlf vshfldwlrq dqg ghwhfwlrq ri GQD
lq wlvvxh vdpsohv1 Lpsruwdqwo|/ wkhP1 erylv vsroljrw|sh +VE3454, lvrodwhg iurp wklv frpprq
klssrsrwdpxv lv vkduhg zlwk rwkhu P1 erylv0lqihfwhg krvwv lq JNSD/ vxjjhvwlqj lqwhuvshflhv
wudqvplvvlrq1 Wkhvh uhvxowv vxssruw wkh k|srwkhvlv wkdw P1 erylv lqihfwlrq pd| eh xqghu
uhfrjql}hg lq klssrsrwdpxv1 Ixuwkhu lqyhvwljdwlrq lv qhhghg wr ghwhuplqh wkh ulvn ri lqwhuvshflhv
wudqvplvvlrq ri P1 erylv wr frpprq klssrsrwdpxv lq eWE0hqghplf hfrv|vwhpv dqg hydoxdwh
vhurorjlfdo dqg rwkhu gldjqrvwlf wrrov lq wklv vshflhv1
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