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Devwudfw

Lw lv qrz txlwh frpprq wr kdyh sdqhov lq zklfk erwk W> wkh qxpehu ri wlph vhulhv

revhuydwlrqv/ dqg Q> wkh qxpehu ri jurxsv/ duh txlwh odujh dqg ri wkh vdph rughu

ri pdjqlwxgh1 Wkh xvxdo sudfwlfh lv hlwkhu wr hvwlpdwh Q vhsdudwh uhjuhvvlrqv dqg

fdofxodwh wkh frh�flhqw phdqv/ zklfk zh fdoo wkh Phdq Jurxs +PJ, hvwlpdwru/ ru wr

srro wkh gdwd dqg dvvxph wkdw wkh vorsh frh�flhqwv dqg huuru yduldqfhv duh lghqwlfdo1

Lq wklv sdshu/ zh sursrvh dq lqwhuphgldwh surfhgxuh/ uhihuuhg wr dv wkh Srrohg Phdq

Jurxs +SPJ, hvwlpdwru/ zklfk frqvwudlqv wkh orqj uxq frh�flhqwv wr eh lghqwlfdo/

exw doorzv wkh vkruw uxq frh�flhqwv dqg huuru yduldqfhv wr gl�hu dfurvv jurxsv1 Zh

frqvlghu erwk wkh fdvh zkhuh wkh uhjuhvvruv duh vwdwlrqdu| dqg wkh fdvh zkhuh wkh|

iroorz xqlw urrw surfhvvhv/ dqg iru erwk fdvhv ghulyh wkh dv|pswrwlf glvwulexwlrq ri wkh

SPJ hvwlpdwruv dv W whqgv wr lq�qlw|1 Zh dovr surylgh wzr hpslulfdo dssolfdwlrqv=

djjuhjdwh frqvxpswlrq ixqfwlrqv iru 57 RHFG hfrqrplhv ryhu wkh shulrg 4<950<6/ dqg

hqhuj| ghpdqg ixqfwlrqv iru 43 Dvldq ghyhorslqj hfrqrplhv ryhu wkh shulrg 4<:70<31
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ki) �Lh_tG Oi|ihL}i?iL�t _)?@4�U T@?i*tc TLL*i_ 4i@? }hL�T it|�4@|Lhc UEf� @?_ UE��
hi}hittLhtc UL?t�4T|�L? u�?U|�L?tc i?ih}) _i4@?_�

�Sduwldo �qdqfldo vxssruw iurp wkh HVUF +Judqw Qr1 K84<588336, dqg wkh Lvddf Qhzwrq Wuxvw ri Wulqlw|
Froohjh/ Fdpeulgjh lv judwhixoo| dfnqrzohgjhg1 Wkh �uvw dxwkru dovr dfnqrzohgjhv wkh krvslwdolw| ri wkh LPI
Uhvhdufk Ghsduwphqw zkloh vrph ri wkh lghdv ehklqg wklv sdshu zhuh irupdol}hg1 Zh duh dovr judwhixo iru

wkh h�ruwv ri Vxqlo Vkdupd dqg Pdqvrxu Jloo lq frpslolqj wkh RHFG gdwd vhw> iru khosixo glvfxvvlrqv zlwk
Plfkdho Elqghu/ Qdghhp X1 Kdtxh/ Urehuw PdfNd|/ Vxqlo Vkdupd/ dqg Ulfkdug Vplwk> dqg iru ydoxdeoh

frpphqwv rq dq hduolhu yhuvlrq iurp wkh hglwruv dqg d uhihuhh1
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^4` Dkq/ V1F1 dqg S1 Vfkplgw +4<<8,= _H�flhqw Hvwlpdwlrq ri Prghov iru G|qdplf Sdqho Gdwd/% Mrxuqdo
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^5` Dqghuvrq/ W1Z1 dqg F1 Kvldr +4<;4,= _Hvwlpdwlrq ri G|qdplf Prghov zlwk Huuru Frpsrqhqwv/% Mrxu0
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^6` Dqghuvrq/ W1Z1 dqg F1 Kvldr +4<;5,= _Irupdwlrq dqg Hvwlpdwlrq ri G|qdplf Prghov xvlqj Sdqho
Gdwd/% Mrxuqdo ri Hfrqrphwulfv/ 4;/ 7:0;51
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^:` Er|g/ G1D1F1 dqg U1S1 Vplwk +4<<;,= _Whvwlqj iru Sxufkdvlqj Srzhu Sdulw|= Hfrqrphwulf Lvvxhv dqg
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^;` Gdylgvrq/ M1H1K1/ G1I1 Khqgu|/ I1 Vued dqg V1 \hr +4<:;,= _Hfrqrphwulf Prghoolqj ri wkh Djjuh0
jdwh Wlph0Vhulhv Uhodwlrqvkls ehwzhhq Frqvxphuv* H{shqglwxuh dqg Lqfrph lq wkh Xqlwhg Nlqjgrp/%

Hfrqrplf Mrxuqdo/ ;;/ 99409<51

^<` Kdtxh/ Q1X1 dqg S1 Prqwlho +4<;<,= _Frqvxpswlrq lq Ghyhorslqj Frxqwulhv= Whvwv iru Oltxlglw| Frq0
vwudlqwv dqg Ilqlwh Krul}rqv/% Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ :4/ 73;07481

^43` Kdxvpdq/ M1 +4<:;,= _Vshfl�fdwlrq Whvwv lq Hfrqrphwulfv/% Hfrqrphwulfd/ 79/ 45840:41

^44` Kvldr/ F1 +4<<9,= _Udqgrp Frh�flhqw Prghov/% Fkdswhu 8 ri P�dw|�dv dqg Vhyhvwuh +4<<9,1

^45` Kvldr/ F1 dqg D1N1 Wdkplvflrjox +4<<:,= _D Sdqho Dqdo|vlv ri Oltxlglw| Frqvwudlqwv dqg Ilup Lqyhvw0

phqw/% Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ <5/ 78807981

^46` Kvldr/ F1 E1K1 Vxq dqg M1 Oljkwzrrg +4<<8,= _Il{hg yv Udqgrp H�hfwv Vshfl�fdwlrq iru Sdqho Gdwd
Dqdo|vlv/% xqsxeolvkhg pdqxvfulsw/ Xqlyhuvlw| ri Vrxwkhuq Fdoliruqld1

^47` Kvldr/ F1/ P1K1 Shvdudq dqg D1N1 Wdkplvflrjox +4<<;,= _Ed|hv Hvwlpdwlrq ri Vkruw0Uxq Frh�flhqwv

lq G|qdplf Sdqho Gdwd Prghov/% lq Dqdo|vlv ri Sdqhov dqg Olplwhg Ghshqghqw Yduldeohv= D Yroxph

lq Krqrxu ri J1V1 Pdggdod/ hg1 e| Kvldr/ F1/ N1 Odklul/ O10I1 Ohh dqg P1K1 Shvdudq1 Fdpeulgjh=
Fdpeulgjh Xqlyhuvlw| Suhvv +iruwkfrplqj,1 kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2

^48` Lp/ N1V1/ P1K1 Shvdudq dqg \1 Vklq +4<<:,= _Whvwlqj iru Xqlw Urrwv lq Khwhurjhqhrxv Sdqhov/% xqsxe0

olvkhg pdqxvfulsw/ Xqlyhuvlw| ri Fdpeulgjh1 kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2

^49` Nhdqh/ P1 dqg G1 Uxqnoh +4<<5,= _Rq wkh Hvwlpdwlrq ri Sdqho Gdwd Prghov zlwk Vhuldo Fruuhodwlrq
Zkhq Lqvwuxphqwv Duh Qrw Vwulfwo| H{rjhqrxv/% Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv/ 43/ 40<1

^4:` Nlylhw/ M1I1 dqg J1G1D1 Skloolsv +4<<6,= _Dowhuqdwlyh Eldv Dssur{lpdwlrqv zlwk d Odjjhg Ghshqghqw
Yduldeoh/% Hfrqrphwulf Wkhru|/ </ 950;31

^4;` Olqgoh|/ G1Y1 dqg D1I1P1 Vplwk +4<:5,= _Ed|hv Hvwlpdwhv iru wkh Olqhdu Prgho/% Mrxuqdo ri wkh Ur|do
Vwdwlvwlfdo Vrflhw|/ E/ 67/ 40741

^4<` Pdggdod/ J1 V1 dqg Z1 Kx +4<<9,= _Wkh Srrolqj Sureohp/% Fkdswhu 46 ri P�dw|�dv dqg Vhyhvwuh +4<<9,1

^53` P�dw|�dv O1 dqg S1 Vhyhvwuh/ hgv +4<<9,= Wkh Hfrqrphwulfv ri Sdqho Gdwd= D Kdqgerrn ri Wkhru| zlwk

Dssolfdwlrqv/ 5qg Uhylvhg Hglwlrq/ Gruguhfkw= Noxzhu Dfdghplf Sxeolvkhuv1

^54` Shvdudq/ P1K1 +4<<:,= _Wkh Uroh ri Hfrqrplf Wkhru| lq Prghoolqj wkh Orqj0Uxq/% Wkh Hfrqrplf

Mrxuqdo/ 43:/ 4:;04<41
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^55` Shvdudq/ P1K1 dqg E1 Shvdudq +4<<:,= Plfur�w 713= Lqwhudfwlyh Hfrqrphwulf Dqdo|vlv1 R{irug= R{irug
Xqlyhuvlw| Suhvv1

^56` Shvdudq/ P1K1 dqg \1 Vklq +4<<:,= _Orqj0Uxq Vwuxfwxudo Prghoolqj/% xqsxeolvkhg pdqxvfulsw/ Xql0
yhuvlw| ri Fdpeulgjh1 kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2

^57` Shvdudq/ P1K1 dqg \1 Vklq +4<<;,= _Dq Dxwruhjuhvvlyh Glvwulexwhg Odj Prghoolqj Dssurdfk wr Frlq0
whjudwlrq Dqdo|vlv/% lq Fhqwhqqldo Yroxph ri Udjqdu Iulvfk/ Hfrqrphwulf Vrflhw| Prqrjudsk/ hg1
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^58` Shvdudq/ P1K1 dqg U1S1 Vplwk +4<<8,= _Hvwlpdwlqj Orqj0Uxq Uhodwlrqvklsv iurp G|qdplf Khwhurjh0
qhrxv Sdqhov/% Mrxuqdo ri Hfrqrphwulfv/ 9;/ :<04461

^59` Shvdudq/ P1K1 dqg ]1 ]kdr +4<<;,= _Eldv Uhgxfwlrq lq Hvwlpdwlqj Orqj0uxq Uhodwlrqvklsv iurp G|0
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Krqrxu ri J1V1 Pdggdod/ hg1 e| Kvldr/ F1/ N1 Odklul/ O10I1 Ohh dqg P1K1 Shvdudq1 Fdpeulgjh= Fdp0
eulgjh Xqlyhuvlw| Suhvv +iruwkfrplqj,1 kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2

^5:` Shvdudq/ P1K1/ \1 Vklq dqg U1M1 Vplwk +4<<9,= _Whvwlqj iru wkh H{lvwhqfh ri d Orqj0Uxq Uhodwlrqvkls/%
GDH Zrunlqj Sdshuv Dpdojdpdwhg Vhulhv/ Qr1 <955/ Xqlyhuvlw| ri Fdpeulgjh1

^5;` Shvdudq P1K1/ \1 Vklq dqg U1S1 Vplwk +4<<:,= _Srrohg Hvwlpdwlrq ri Orqj0uxq Uhodwlrqvklsv lq G|0
qdplf Khwhurjhqrxv Sdqhov/% GDH Zrunlqj Sdshuv Dpdojdpdwhg Vhulhv/ Qr <:54/ Xqlyhuvlw| ri Fdp0
eulgjh1

^5<` Shvdudq/ P1K1/ U1S1 Vplwk dqg W1 Dnl|dpd +4<<;,= Hqhuj| Ghpdqg lq Dvldq Hfrqrplhv/ R{irug

Xqlyhuvlw| Suhvv/ +iruwkfrplqj,1

^63` Shvdudq/ P1K1/ U1S1 Vplwk dqg N1V1 Lp +4<<9,= _G|qdplf Olqhdu Prghov iru Khwhurjhqhrxv Sdqhov/%
Fkdswhu ; ri P�dw|�dv dqg Vhyhvwuh +4<<9,1

^64` Skloolsv/ S1F1E1 dqg V1 Gxuodxi +4<;9,= _Pxowlsoh Wlph Vhulhv zlwk Lqwhjudwhg Yduldeohv/% Uhylhz ri

Hfrqrplf Vwxglhv/ 86/ 7:607<91

^65` Urjr�/ N1 +4<<9,= _Wkh Sxufkdvlqj Srzhu Sdulw| Sx}}oh/% Mrxuqdo ri Hfrqrplf Olwhudwxuh/ 67/ 97:099;1

^66` Vdlnnrqhq/ S1 +4<<8,= _Sureohpv zlwk wkh Dv|pswrwlf Wkhru| ri Pd{lpxp Olnholkrrg Hvwlpdwlrq lq
Lqwhjudwhg dqg Frlqwhjudwhg V|vwhpv/% Hfrqrphwulf Wkhru|/ 44/ ;;;0<441

^67` Vwrnhu/ W1P1 +4<<6,= _Hpslulfdo Dssurdfkhv wr wkh Sureohp ri Djjuhjdwlrq ryhu Lqglylgxdov/% Mrxuqdo

ri Hfrqrplf Olwhudwxuh/ 64/ 7/ 4;5:04;:71

^68` Vzdp|/ S1D1Y1E1 +4<:3,= _H�flhqw Lqihuhqfh lq d Udqgrp Frh�flhqw Uhjuhvvlrq Prgho/% Hfrqrphw0

ulfd/ 6;/ 64406561

^69` ]hooqhu/ D1 +4<95,= _Dq H�flhqw Phwkrg ri Hvwlpdwlqj Vhhplqjo| Xquhodwhg Uhjuhvvlrqv dqg Whvw iru
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