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Devwudfw

Wkh sdshu ghyhorsv d jhqhudo iudphzrun iru lghqwl�fdwlrq/ hvwlpdwlrq/ dqg k|srwk0

hvlv whvwlqj lq frlqwhjudwhg v|vwhpv zkhq wkh frlqwhjudwlqj frh�flhqwv duh vxemhfw wr

+srvvleo|, qrq0olqhdu dqg furvv0htxdwlrq uhvwulfwlrqv/ rewdlqhg iurp hfrqrplf wkhru|

ru rwkhu uhohydqw d sulrul lqirupdwlrq1 Lw surylghv d surri ri wkh frqvlvwhqf| ri wkh

pd{lpxp olnholkrrg +PO, hvwlpdwruv/ hvwdeolvkhv wkh uhodwlyh udwhv ri frqyhujhqfh ri

wkh PO hvwlpdwruv ri wkh vkruw0uxq dqg wkh orqj0uxq sdudphwhuv/ dqg ghulyhv wkhlu

dv|pswrwlf glvwulexwlrq> wkxv jhqhudol}lqj wkh uhvxowv douhdg| dydlodeoh lq wkh olwhudwxuh

iru wkh olqhdu fdvh1 Wkh sdshu dovr ghyhorsv whvwv ri wkh ryhu0lghqwli|lqj +srvvleo|, qrq0

olqhdu uhvwulfwlrqv rq wkh frlqwhjudwlqj yhfwruv1 Wkh hvwlpdwlrq dqg k|srwkhvlv whvwlqj

surfhgxuhv duh dssolhg wr dq Doprvw Lghdo Ghpdqg V|vwhp hvwlpdwhg rq X1N1 txdu0

whuo| revhuydwlrqv1 Xqolnh pdq| rwkhu vwxglhv ri frqvxphu ghpdqg wklv dssolfdwlrq

grhv qrw wuhdw uhodwlyh sulfhv dqg uhdo shu fdslwd h{shqglwxuhv dv h{rjhqrxvo| jlyhq1

MHO Fodvvl�fdwlrqv= F4/ F6/ G4/ H41

Nh| Zrugv= Frlqwhjudwlrq/ lghqwl�fdwlrq/ whvwlqj qrq0olqhdu uhvwulfwlrqv/ frqvlvwhqf|/ dv|pswrwlf

glvwulexwlrq/ Doprvw Lghdo Ghpdqg V|vwhpv1

�Zh duh judwhixo wr Plfkdho Elqghu/ Fkhqj Kvldr/ Nhhv Mdq ydq Jdughuhq/ Vruhq Mrkdqvhq/ Nhylq Ohh/

Dguldq Sdjdq/ Edkudp Shvdudq/ dqg lq sduwlfxodu wr Shwhu Ervzlmn/ Shwhu Urelqvrq/ Ulfkdug Vplwk/ dqg

dq dqrq|prxv uhihuhh iru prvw khosixo frpphqwv1 Sduwldo �qdqfldo vxssruw iurp wkh HVUF +judqw Qr1

U33356693;, dqg wkh Lvddf Qhzwrq Wuxvw ri Wulqlw| Froohjh/ Fdpeulgjh/ duh judwhixoo| dfnqrzohgjhg1
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4:Frqvxphu h{shqglwxuhv dw fxuuhqw dqg frqvwdqw 4<<3 sulfhv iru wkh wkuhh frpprglw| jurxsv zhuh wdnhq

iurp Fhqwudo Vwdwlvwlfdo R�fh*v +FVR, txduwhuo| Pdfurhfrqrplf Gdwdedvh1 Txduwhuo| revhuydwlrqv rq srs0

xodwlrq zhuh rewdlqhg e| lqwhusrodwlrq ri dqqxdo srsxodwlrq �jxuhv wdnhq iurp wkh FVR Dqqxdo Gdwdedvh1

Sulfh lqglfhv ri lqglylgxdo frpprglw| jurxsv zhuh rewdlqhg dv lpsolflw gh�dwruv ri uhohydqw h{shqglwxuh

fdwhjrulhv1 Wkh jhqhudo sulfh lqgh{ zdv dssur{lpdwhg e| wkh Vwrqh lqgh{1 Doo wkh gdwd zhuh frqyhuwhg lqwr

lqglfhv zlwk edvh htxdo wr 4 lq 4<<31 Wklv hqvxuhv wkdw wkh hvwlpdwhv ri wkh �*v lq +714, duh forvh wr wkh

exgjhw vkduhv lq wkh edvh |hdu1
4;Zh dovr frpsxwhg xqlw urrw vwdwlvwlfv iru doo wkh yduldeohv qrw lqfoxglqj wuhqgv lq wkh xqghuo|lqj uhjuhv0

vlrqv/ exw frxog qrw uhmhfw wkh xqlw urrw k|srwkhvlv lq dq| fdvh1 Vlqfh exgjhw vkduhv duh erxqghg ehwzhhq

}hur dqg xqlw|/ lw pd| eh dujxhg wkdw wkh qrq0uhmhfwlrq ri wkh xqlw urrw k|srwkhvlv lv gxh wr wkh uhodwlyho|

vpdoo vdpsoh xvhg dqg wkh odfn ri srzhu ri xqlw urrw whvwv1 Qhyhuwkhohvv/ lw vhhpv uhdvrqdeoh wr surfhhg dv0

vxplqj wkdw wkh exgjhw vkduhv fdq eh dssur{lpdwhg dv xqlw0urrw surfhvvhv +vhh dovr Fkdpehuv dqg Qrzpdq/

4<<7,1
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4<Zh rewdlqhg vlplodu uhvxowv zkhq zh hvwlpdwhg orzhu rughu YDU prghov1 Zh glg qrw frqvlghu prghov

ri rughu kljkhu wkdq 7 rq jurxqgv ri gdwd olplwdwlrqv1
53Wkh frlqwhjudwlqj yhfwruv vxemhfw wr wkh h{dfwo|0 dqg ryhu0lghqwli|lqj uhvwulfwlrqv duh hvwlpdwhg xvlqj d

jhqhudol}hg Qhzwrq0Udskvrq dojrulwkp1 Iru ghwdlov ri wkh qxphulfdo dojrulwkp vhh Shvdudq dqg Vklq +4<<7,

dqg Shvdudq dqg Shvdudq +4<<:,1
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54Xvlqj wkh dgglqj0xs frqglwlrq wkh wklug +frlqwhjudwlqj, vkduh htxdwlrq lv jlyhq e|
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Wdeoh 4= Xqlw Urrw Whvw Uhvxowv ryhu 4<89+4,04<<6+5,

DGI+s,� SS+c,.

Yduldeohv 3 4 5 6 7 4 5 6 7 8
z4 0514; 041<4 041;6 041<3 041;8 041;4 0419< 041:6 041;5 05133
z5 04157 04143 04158 04159 04155 04138 04149 04154 04164 0416:
z6 041:9 04154 0413: 031<< 04136 04134 013:: 03198 03193 03169
oqS4 0519; 05145 05143 0514; 05166 0518; 0518: 05193 05198 051:3
oqS5 041<6 041:4 041:7 041:8 0513< 041<: 0513: 05148 05159 05168
oqS6 041<4 041:< 041<9 05149 05136 05135 05148 0515: 0516: 05179

oq+\@S , 04193 04187 041;< 041<7 05178 04186 041;8 041<< 05156 05174

� Wkh DGI +dxjphqwhg Glfnh|0Ixoohu, vwdwlvwlfv duh frpsxwhg xvlqj wkh DGI+s,> +s @ 3> 4> 5> 6> 7, uhjuhvvlrqv
frqwdlqlqj lqwhufhswv dqg olqhdu wuhqgv1 . Wkh SS +Skloolsv0Shuurq, vwdwlvwlfv duh frpsxwhg xvlqj wkh DU+4,
uhjuhvvlrq frqwdlqlqj dq lqwhufhsw dqg d olqhdu wuhqg/ zkhuh wkh Eduwohww zlqgrz lv xvhg lq frpsxwlqj wkh
orqj0uxq yduldqfh ri wkh uhvlgxdo/ dqg c ghqrwhv wkh odj wuxqfdwlrq sdudphwhu/ c @ 4> 5> 6> 7> 81 Wkh <8(
fulwlfdo ydoxh iru erwk vwdwlvwlfv lv 061771

Wdeoh 5= Mrkdqvhq*v Frlqwhjudwlrq Udqn Whvw Vwdwlvwlfv iru wkh DLG V|vwhp Dssolhg wr

XN Qrq0Gxudeoh Frqvxpswlrq H{shqglwxuhv ryhu 4<89+4,04<<6+5,�

K3 Hljhqydoxhv �wudfh �pd{

u @ 3 15737 44<194 ^435189` 74157 ^73186`
u @ 4 14<6; :;16; ^:81<;` 65164 ^67173`
u @ 5 143:7 79139 ^8617;` 4:137 ^5;15:`
u @ 6 13;<5 5<136 ^671;:` 47134 ^55137`
u @ 7 13948 48135 ^5314;` <185 ^481;:`
u @ 8 13693 8183 ^<149` 8183 ^<149`

� �wudfh dqg �pd{ duh wkh wudfh dqg wkh pd{lpxp hljhqydoxh vwdwlvwlfv/ uhvshfwlyho|1 u lv wkh qxpehu ri
frlqwhjudwlqj uhodwlrqv1 Wkhvh ydoxhv duh hvwlpdwhg xvlqj wkh YDU+7, prgho zlwk uhvwulfwhg lqwhufhswv dqg
qr wuhqgv lq wkh vl{ yduldeohv/ z4> z5> oqS4> oqS5> oqS6> dqg oq+\@S ,1 Wkh ydoxhv lq ^�` duh wkh <8( fulwlfdo
ydoxhv1

Wdeoh 6= Rzq dqg Furvv Sulfh Hodvwlflwlhv dqg Lqfrph Hodvwlflwlhv ri

Pdlq Wkuhh Qrq0Gxudeoh H{shglwxuh Fdwhjrulhv lq wkh XN ryhu 4<89+4,04<<6+5,�

Sulfh Hodvwlflwlhv Lqfrph Hodvwlflwlhv
Irrg Vhuylfhv Rwkhuv

Irrg
=3746
+=46;7,

�=755;
+=4588,

�=3549
+3=4633,

=7375
+=3:78,

Vhuylfhv
�=8<65
+=3<;3,

�4=3<35
+=6377,

=4544
+=5597,

4=8956
+=4;<5,

Rwkhuv
�=37<8
+=6554,

=;96;
+=<353,

�4=5:93
+=9:99,

=794:
+=893<,

� Hodvwlflwlhv duh hvwlpdwhg xvlqj wkh YDU+7, prgho zlwk uhvwulfwhg lqwhufhswv dqg qr wuhqgv/ lpsrvlqj
krprjhqhlw| dqg v|pphwu| uhvwulfwlrqv/ dw wkh 4<<3 exgjhw vkduhv1 Dv|pswrwlf vwdqgdug huuruv duh jlyhq
lq eudfnhwv1
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^4` Dlwfklvrq/ M1 dqg V1G1 Vloyh| +4<8;,= _Pd{lpxp Olnholkrrg Hvwlpdwlrq ri Sdudphwhuv Vxemhfw wr

Uhvwudlqwv/% Dqqdov ri Pdwkhpdwlfdo Vwdwlvwlfv/ 5</ ;460;5;1

^5` Dqghuvrq/ J1 dqg U1 Eoxqghoo +4<;6,= _Whvwlqj Uhvwulfwlrqv lq d Ioh{leoh G|qdplf Ghpdqg V|vwhp=

Dq Dssolfdwlrq wr Frqvxphu*v H{shqglwxuh lq Fdqdgd/% Uhylhz ri Hfrqrplf Vwxglhv/ 83/ 6<:07431

^6` Dqguhzv/ G1Z1N1 +4<;:,= _Frqvlvwhqf| lq Qrqolqhdu Hfrqrphwulf Prghov= D Jhqhulf Xqlirup Odz ri

Odujh Qxpehuv/% Hfrqrphwulfd/ 88/ 47980:41

^7` Dqguhzv/ G1Z1N1 +4<<5,= _Jhqhulf Xqlirup Frqyhujhqfh/% Hfrqrphwulf Wkhru|/ 7/ 78;079:1

^8` Euhxvfk/ W1V1 +4<;9,= _K|srwkhvlv Whvwlqj lq Xqlghqwl�hg Prghov/% Uhylhz ri Hfrqrplf Vwxglhv/ 86/

96809841

^9` Fkdpehuv/ P1M1 dqg N1E1 Qrzpdq +4<<7,= _Iruhfdvwlqj zlwk wkh Doprvw Lghdo V|vwhp/% Glvfxvvlrq

Sdshu Vhulhv Qr1 75:/ Xqlyhuvlw| ri Hvvh{1

^:` Gdylgvrq/ M1 +4<<7,= Vwrfkdvwlf Olplw Wkhru|1 R{irug= R{irug Xqlyhuvlw| Suhvv1

^;` Gdylgvrq/ U1 dqg M1J1 PdfNlqqrq +4<<6,= Hvwlpdwlrq dqg Lqihuhqfh lq Hfrqrphwulfv1 R{irug= R{irug

Xqlyhuvlw| Suhvv1

^<` Ghdwrq/ D1 dqg M1 Pxhooedxhu +4<;3,= _Dq Doprvw Lghdo Ghpdqg V|vwhp/% Dphulfdq Hfrqrplf Uhylhz/

:3/ 64506691

^43` Glfnh|/ G1D1 dqg Z1 D1 Ixoohu +4<:<,= _Glvwulexwlrq ri wkh Hvwlpdwruv iru Dxwruhjuhvvlyh Wlph Vhulhv

Zlwk d Xqlw Urrw/% Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ :7/ 75:07641

^44` Hqjoh/ U1I1 dqg F1Z1M1 Judqjhu +4<;:,= _Frlqwhjudwlrq dqg Huuru Fruuhfwlrq Uhsuhvhqwdwlrq= Hvwlpd0

wlrq dqg Whvwlqj/% Hfrqrphwulfd/ 88/ 58405:91

^45` Mhjdqdwkdq/ S1 +4<;5,= _Rq wkh Dv|pswrwlf Wkhru| ri Hvwlpdwlrq Zkhq wkh Olplw ri Orj0Olnholkrrg

Udwlrv lv Pl{hg Qrupdo/% Vdqn|d/ Vhulhv D/ 77/ 4:605451

^46` Mrkdqvhq/ V1 +4<;;,= _Vwdwlvwlfdo Dqdo|vlv ri Frlqwhjudwlrq Yhfwruv/% Mrxuqdo ri Hfrqrplf G|qdplfv

dqg Frqwuro/ 45/ 56405871

^47` Mrkdqvhq/ V1 +4<<4,= _Hvwlpdwlrq dqg K|srwkhvlv Whvwlqj ri Frlqwhjudwlqj Yhfwruv lq Jdxvvldq Yhfwru

Dxwruhjuhvvlyh Prghov/% Hfrqrphwulfd/ 8</ 48840;31

^48` Mrkdqvhq/ V1 +4<<8,= _Lghqwli|lqj Uhvwulfwlrqv ri Olqhdu Htxdwlrqv zlwk Dssolfdwlrqv wr Vlpxowdqhrxv

Htxdwlrqv dqg Frlqwhjudwlrq/% Mrxuqdo ri Hfrqrphwulfv/ 9</ 44404651

^49` O�xwnhsrko/ K1 +4<<4,= Lqwurgxfwlrq wr Pxowlsoh Wlph Vhulhv Dqdo|vlv1 Ehuolq= Vsulqjhu Yhuodj1

^4:` Pdjqxv/ M1U1 dqg K1 Qhxghfnhu +4<;;,= Pdwul{ Gl�huhqwldo Fdofxoxv zlwk Dssolfdwlrqv lq Vwdwlvwlfv dqg

Hfrqrphwulfv1 Qhz \run= Mrkq Zloh|1

^4;` Sdvkdughv/ S1 +4<<6,= _Eldv lq Hvwlpdwlqj wkh Doprvw Lghdo Ghpdqg V|vwhp zlwk wkh Vwrqh Lqgh{

Dssur{lpdwlrq/% Hfrqrplf Mrxuqdo/ 436/ <3;0<481

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

Mrxuqdo/ 43:/ 4:;04<41

^53` Shvdudq/ P1K1 dqg E1 Shvdudq +4<<:,= Plfur�w 713= Dq Lqwhudfwlyh Hfrqrphwulf Vriwzduh Sdfndjh1

R{irug= R{irug Xqlyhuvlw| Suhvv1

^54` Shvdudq/ P1K1 dqg \1 Vklq +4<<7,= _Orqj0Uxq Vwuxfwxudo Prghoolqj/% GDH Zrunlqj Sdshuv Vhulhv/

Qr1 <74</ Xqlyhuvlw| ri Fdpeulgjh1

^55` Shvdudq/ P1K1/ \1 Vklq dqg U1M1 Vplwk +4<<;,= _Vwuxfwxudo Dqdo|vlv ri Yhfwru Dxwruhjuhvvlyh Prghov

zlwk H{rjhqrxv L+4, Yduldeohv/% GDH Zrunlqj Sdshuv Dpdojdpdwhg Vhulhv Qr1 <:39/ Xqlyhuvlw| ri

Fdpeulgjh1 Uhylvhg Qryhpehu 4<<;1 kwws=22zzz1hfrq1fdp1df1xn2idfxow|2shvdudq2

d+�o



^56` Skloolsv/ S1F1E1 +4<<4,= _Rswlpdo Lqihuhqfh lq Frlqwhjudwhg V|vwhpv/% Hfrqrphwulfd/ 8</ 5;606391

^57` Skloolsv/ S1F1E1 +4<<8,= _Ixoo| Prgl�hg Ohdvw Vtxduhv dqg Yhfwru Dxwruhjuhvvlrqv/% Hfrqrphwulfd/ 96/

4356043:;1

^58` Skloolsv/ S1F1E1 dqg V1 Gxuodxi +4<;9,= _Pxowlsoh Wlph Vhulhv zlwk Lqwhjudwhg Yduldeohv/% Uhylhz ri

Hfrqrplf Vwxglhv/ 86/ 7:607<91

^59` Skloolsv/ S1F1E1 dqg S1 Shuurq +4<;;,= _Whvwlqj Iru Xqlw Urrwv lq Wlph Vhulhv Uhjuhvvlrq/% Elrphwulnd/

:8/ 6680791

^5:` S�rvwfkhu/ E1P1 dqg L1U1 Suxfkd +4<<7,= _Jhqhulf Xqlirup Frqyhujhqfh dqg Htxlfrqwlqxlw| Frqfhswv

iru Udqgrp Ixqfwlrqv1 Dq H{sorudwlrq ri wkh Edvlf Vwuxfwxuh/% Mrxuqdo ri Hfrqrphwulfv/ 93/ 560961

^5;` Udr/ F1U1 dqg V1N1 Plwud +4<:4,= Jhqhudol}hg Lqyhuvh ri Pdwulfhv dqg wkhlu Dssolfdwlrqv1 Qhz \run=

Mrkq Zloh|1

^5<` Urwkhqehuj/ W1M1 +4<:4,= _Lghqwl�fdwlrq lq Sdudphwulf Prghov/% Hfrqrphwulfd/ 6</ 8::08<51

^63` Vdlnnrqhq/ S1 +4<<6d,= _Hvwlpdwlrq ri Frlqwhjudwlrq Yhfwruv zlwk Olqhdu Uhvwulfwlrqv/% Hfrqrphwulf

Wkhru|/ </ 4<0681

^64` Vdlnnrqhq/ S1 +4<<6e,= _Frqwlqxrxv Zhdn Frqyhujhqfh dqg Vwrfkdvwlf Htxlfrqwlqxlw| Uhvxowv iru Lqwh0

judwhg Surfhvvhv zlwk dq Dssolfdwlrq wr wkh Hvwlpdwlrq ri d Uhjuhvvlrq Prgho/% Hfrqrphwulf Wkhru|/

</ 48804;;1

^65` 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

^66` Vloyh|/ V1G1 +4<8<,= _Wkh Odjudqjh Pxowlsolhu Whvw/% Dqqdov ri Pdwkhpdwlfdo Vwdwlvwlfv/ 63/ 6;<073:1

^67` Vwrfn/ M1K1 +4<;:,= _Dv|pswrwlf Surshuwlhv ri wkh Ohdvw Vtxduhv Hvwlpdwruv ri wkh Frlqwhjudwlqj Yhf0

wruv/% Hfrqrphwulfd/ 88/ 4368043891

^68` Zdwvrq/ P1Z1 +4<<7,= _Yhfwru Dxwruhjuhvvlrq dqg Frlqwhjudwlrq/% lq Kdqgerrn ri Hfrqrphwulfv/ Yro0

xph LY hg1 e| G1 PdfIdgghq dqg U1I1 Hqjoh1 Dpvwhugdp= Qruwk0Kroodqg/ ;760<481
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