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Suhidfh

L zlvk wr h{suhvv p| jhqxlqh judwlwxgh wr d qxpehu ri shrsoh zkrvh vxssruw pdgh
wklv wkhvlv srvvleoh1

L dp yhu| pxfk reoljhg wr Surihvvru Gu1 J1 Huwo iru klv frqwlqxlqj/ hqfrxudjlqj
lqwhuhvw lq wklv zrun/ iru klv jhqhurxv �qdqfldo dlg dv zhoo dv wkh idyrudeoh zrunlqj
frqglwlrqv dw wkh Iulw}0Kdehu0Lqvwlwxw1

L dp h{wuhpho| lqghewhg wr Gu1 P1 Hlvzluwk iru klv vshfldo zd| ri frdfklqj1 Kh do0
zd|v hqfrxudjhg ph wr zrun lq p| rzq lqglylgxdo vw|oh1 L dovr dssuhfldwhg klv vwurqj
glvolnh wr ervv rwkhu shrsoh durxqg1 Lq dgglwlrq/ rxu qxphurxv vwlpxodwlqj glvfxv0
vlrqv 0 udqjlqj iurp fkhplfdo nlqhwlfv wr Mdsdqhvh fxowxuh 0 ghflvlyho| frqwulexwhg wr
wkh vxffhvvixo frpsohwlrq ri wkh suhvhqw zrun1

P1 O enh ghvhuyhv vshfldo wkdqnv iru khu wluhohvv dvvlvwdqfh/ lqydoxdeoh hohfwur0
fkhplfdo h{shulhqfh/ dqg duwlvwlf dgylfh zkhuh judsklfdo ghvljq zdv frqfhuqhg1

Pruhryhu/ L dp judwhixo wr M1 Fkulvwrsk iru wkh vxffhvvixo yhqwxuh wr olqn wkhru|
wr h{shulphqwv/ wr I1 Udvsho dqg F1 Hlfnhv iru h{shulphqwdo vxssruw/ wr Surihvvru
M1 Kxgvrq iru ydulrxv h{shulphqwdo vwlpxol/ dqg wr pdq| rwkhu froohdjxhv iru khosixo
glvfxvvlrqv1

L dovr zlvk wr vwuhvv p| judwlwxgh wr Gu1 P1 Dwd iru phprudeoh h{shulhqfhv dw
Vrq| Frus1/ Mdsdq/ dqg/ odvw exw qrw ohdvw/ wr Grwwvvd D1 Erqdffl iru khu frqwlqxlqj
sdwlhqfh dqg xqghuvwdqglqj1

Ilqdqfldo vxssruw wkurxjk wkh SkG0ihoorzvkls surjudp ri wkh *Vwxglhqvwliwxqj
ghv ghxwvfkhq Yronhv* lv judwhixoo| dfnqrzohgjhg1

yll



ylll



Frqwhqwv

Suhidfh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 yll

4 Lqwurgxfwlrq 4
414 Idu0iurp0htxloleulxp vhoi0rujdql}dwlrq

dqg hohfwurfkhplvwu| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4
415 Hvvhqwldov ri g|qdplfdo v|vwhpv wkhru| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

41514 Whpsrudo vhoi0rujdql}dwlrq skhqrphqd lq fkhplvwu| 1 1 1 1 1 1 8
41515 Vsdwldo frxsolqj dqg vsdwlrwhpsrudo sdwwhuqv 1 1 1 1 1 1 1 1 1 1 ;

416 Vfrsh dqg rxwolqh ri wklv wkhvlv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45

5 Jhqhudo Nlqhwlf Ghvfulswlrq ri Hohfwurfkhplfdo Lqwhuidfhv 48
514 Vwdwh htxdwlrqv ri wkh lqwhuidfh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48

51414 Srlvvrq htxdwlrq yhuvxv Odsodfh htxdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 4:
51415 Htxdwlrqv ghvfulelqj wkh frqfhqwudwlrq fkdqjh 1 1 1 1 1 1 1 1 1 4:
51416 Vhsdudwlrq ri wkh idudgdlf fxuuhqw iurp wkh fkdujlqj fxuuhqw ri

wkh grxeoh od|hu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<
51417 Khwhurjhqhrxv uhdfwlrqv dw wkh lqwhuidfh 1 1 1 1 1 1 1 1 1 1 1 1 1 4<
51418 Fkdujh0wudqvihu dw wkh lqwhuidfh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<
51419 Wkh Iuxpnlq h�hfw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53

515 Srodulvdwlrq frqwuro 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53
516 G|qdplfdo lqvwdelolwlhv dw hohfwurfkhplfdo lqwhuidfhv 1 1 1 1 1 1 1 1 1 1 55

51614 Ruljlq ri hohfwurfkhplfdo elvwdeoh ehkdylru 1 1 1 1 1 1 1 1 1 1 1 55
51615 Hohfwurfkhplfdo rvfloodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 56
51616 Phfkdqlvwlf fodvvl�fdwlrq ri hohfwurfkhplfdo rvfloodwruv 1 1 1 1 1 56

517 Vsdwlrwhpsrudo ghvfulswlrq ri hohfwurfkhplfdo lqwhuidfhv 1 1 1 1 1 1 1 1 57

6 Pdwhuldov/ Phwkrgv dqg Frqfhswv 5<
614 H{shulphqwdo vhwxs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<

61414 Wkh hohfwurfkhplfdo fhoo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5<
61415 Wkh Srwhqwlrvwdw2Jdoydqrvwdw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63
61416 Hohfwuro|wh vroxwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65
61417 Hohfwurghv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 65
61418 Gdwd dftxlvlwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66

615 H{shulphqwdo phwkrgv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
61514 F|folf Yrowdpphwu| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66
61515 Wkh Urwdwlqj Glvf dqg wkh Urwdwlqj Ulqj0Glvf Hohfwurgh 1 1 1 67

l{



{

61516 Lpshgdqfh vshfwurvfrs| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
61517 Srwhqwldo plfursureh phdvxuhphqwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6;

616 Wkhruhwlfdo frqfhswv dqg phwkrgv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76
61614 Hvvhqwldov ri surfhvv frqwuro 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 76
61615 Qxphulfdo phwkrgv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7<

7 Whpsrudo Vhoi0Rujdql}dwlrq lq Iruplf Dflg R{lgdwlrq 0
H{shulphqwdo 84
714 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 84
715 H{shulphqwdo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 85
716 Hohfwurfkhplfdo FR0R{lgdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 86
717 Hohfwurfkhplfdo KFRRK R{lgdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 88

71714 L@X fkdudfwhulvwlfv dw orz rkplf uhvlvwdqfhv 1 1 1 1 1 1 1 1 1 1 1 88
71715 Lqvwdelolwlhv dw kljk ydoxhv ri U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;
71716 Fxuuhqw rvfloodwlrqv dw �{hg ydoxhv ri X 1 1 1 1 1 1 1 1 1 1 1 1 1 8<
71717 Elixufdwlrq ehkdylru 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 99
71718 Vwluulqj h�hfwv rq rvfloodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 99

718 Glvfxvvlrq dqg phfkdqlvwlf frqvlghudwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9;
71814 Uroh ri wkh rkplf uhvlvwdqfh U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9;
71815 Wkh FR0r{lgdwlrq v|vwhp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9<
71816 D vlpsoh phfkdqlvp iru wkh iruplf dflg v|vwhp 1 1 1 1 1 1 1 1 1 :3
71817 Shdn L dqg LL 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :5
71818 Shdn LY dqg Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :5
71819 Rvfloodwru| lqvwdelolwlhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :6
7181: Vwluulqj h�hfwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :8

8 Whpsrudo Vhoi0Rujdql}dwlrq lq Iruplf Dflg R{lgdwlrq 0
Prgholqj ::
814 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ::
815 D prgho iru wkh hohfwurfkhplfdo FR r{lgdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;
816 Dqdo|vlv ri wkh FR r{lgdwlrq prgho 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;4
817 D prgho iru wkh hohfwurfkhplfdo iruplf dflg r{lgdwlrq 1 1 1 1 1 1 1 1 1 ;7
818 Dqdo|vlv ri wkh iruplf dflg r{lgdwlrq prgho 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;;

81814 Rvfloodwru| lqvwdelolwlhv lq vfdqqhg dqg vwdwlrqdu| L@X fxuyhv 1 ;<
81815 Elixufdwlrq Dqdo|vlv dqg Rvfloodwru| Vxephfkdqlvpv 1 1 1 1 1 1 <5
81816 Pl{hg0prgh rvfloodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <:

819 Glvfxvvlrq dqg frpsdulvrq wr h{shulphqwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <<
81: Vxppdu| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 437

9 Vsdwlrwhpsrudo Vhoi0Rujdql}dwlrq lq Iruplf Dflg R{lgdwlrq 438
914 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 438
915 Suhylrxv Zrun 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439

91514 Phwdo glvvroxwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439
91515 Hohfwurfdwdo|wlf uhdfwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 439

916 H{shulphqwdo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43:
91614 Vhwxs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43:



{l

91615 H{shulphqwdo suhwuhdwphqw/ suhsdudwlrq dqg frqglwlrqv 1 1 1 1 43:
91616 Srwhqwldo phdvxuhphqwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43;

917 Uhvxowv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43;
91714 Wkh f|foryrowdpphwulf sur�oh dqg wkh rshudwlqj srlqwv 1 1 1 1 43;
91715 Prqlwrulqj wkh orfdo lqwhuidfldo srwhqwldo 1 1 1 1 1 1 1 1 1 1 1 1 1 43<
91716 Wudyhoolqj iurqw sdwwhuqv gxulqj wkh dfwlyh0sdvvlyh wudqvlwlrq 1 443
91717 Wudyhoolqj iurqw sdwwhuqv gxulqj wkh sdvvlyh0dfwlyh wudqvlwlrq 1 446
91718 Vsdwlrwhpsrudoo| rvfloodwlqj sdwwhuqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 453
91719 Jdoydqrvwdwlf srwhqwldo rvfloodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 455

918 Glvfxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 457
91814 Vsdwldo frxsolqj dqg sdwwhuqv xqghu elvwdeoh frqglwlrqv 1 1 1 1 45:
91815 Wkh rvfloodwru| uhjlph 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45;

919 Frqfoxvlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 465

: Ihhgedfn Frqwuro Whfkqltxhv iru wkh Phfkdqlvwlf Dqdo|vlv ri Hohf0
wurfkhplfdo V|vwhpv 466
:14 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 466
:15 H{shulphqwdo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 468
:16 _U

_|
@X0ghulydwlyh frqwuro 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46:

:1614 H{shulphqwdo uhvxowv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46:
:1615 Prgho fdofxodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46;

:17 b�@L0ghulydwlyh frqwuro 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 478
:1714 H{shulphqwdo uhvxowv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 478
:1715 Prgho fdofxodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 485
:1716 Glvwlqfwlrq ehwzhhq KQGU rvfloodwruv zlwk uhvshfw wr wkh fxu0

uhqw fduulhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 489
:18 Glvfxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48<
:19 Vxppdu| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 494

; Wkh Rvfloodwru| Hohfwurfdwdo|wlf Lrgdwh Uhgxfwlrq 498
;14 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 498
;15 H{shulphqwdo 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 499
;16 Uhvxowv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49:

;1614 H{shulphqwdo Fkdudfwhul}dwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49:
;1615 Prgho Fdofxodwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4:5

;17 Glvfxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;9
;1714 Wkh Lrgdwh Uhgxfwlrq Phfkdqlvp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;9
;1715 Wkh ruljlq ri wkh jdoydqrvwdwlf rvfloodwru| lqvwdelolw| 1 1 1 1 1 1 4;;
;1716 Wkh elixufdwlrq vwuxfwxuh ri QGU dqg KQGU rvfloodwruv lq wkh

+X/�, sodqh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;<
;1717 Uhodwlrq wr d Frqyhfwlyh Pdvv Wudqvihu Phfkdqlvp 1 1 1 1 1 1 1 4;<
;1718 H{whqvlrq wr rwkhu rvfloodwru| hohfwurfdwdo|wlf uhgxfwlrqv dqg

r{lgdwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<3
;18 Vxppdu| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<5



{ll

< Jhqhudo Phfkdqlvwlf Fodvvl�fdwlrq ri Rvfloodwru| Hohfwurfkhplfdo
V|vwhpv 4<6
<14 Lqwurgxfwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<6
<15 Phfkdqlvwlf qrwlrqv dqg h{shulphqwdo wrrov iru fodvvl�fdwlrq 1 1 1 1 1 1 4<8
<16 Sulqflsdo phfkdqlvwlf fodvvhv ri hohfwurfkhplfdo rvfloodwruv dqg wkhlu

h{shulphqwdo fkdudfwhulvwlfv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<:
<1614 Fodvv L= vwulfwo| srwhqwlrvwdwlf rvfloodwruv 1 1 1 1 1 1 1 1 1 1 1 1 1 4<;
<1615 Fodvv LL= V0vkdshg srodul}dwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53:
<1616 Fodvv LLL= QGU rvfloodwruv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 548
<1617 Fodvv LY= KQGU rvfloodwruv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54<

<17 Dq rshudwlrqdo surfhgxuh iru phfkdqlvwlf fodvvl�fdwlrq 1 1 1 1 1 1 1 1 1 555
<18 Frqfoxglqj uhpdunv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 558

43 Vxppdu| dqg Rxworrn 55:

44 Ghxwvfkh ]xvdpphqidvvxqj 56:
Sxeolfdwlrqv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 {lll
Fxuulfxoxp Ylwdh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 {y



Sxeolfdwlrqv {lll

Sxeolfdwlrqv
41 Vwudvvhu/ S1> Vwhpzhgho1 M dqg Urvv/ M1/ Dqdo|vlv ri d fkhplfdo uhdfwlrq
phfkdqlvp/ M1Sk|v1Fkhp1/ <:/5;84+4<<6,

51 Dohvvlr/ U1> Ehool0Ghoo*Dplfr/ G1> Fdoghud}}r/I1> Hqjohuw/ X1> Jxdulql/ D1> Od0
ehood/ O1 dqg Vwudvvhu/ S1/ Q/Q0Gldon|ohfduedpdwr Frpsoh{hv ri wkh g43
fdwlrqv ri Frsshu/ Vloyhu dqg Jrog/ Khoy1Fklp1Dfwd1/ ;4/54<+4<<;,

61 Vwudvvhu/ S1>Udxp}hlwolfkh Vwuxnwxuelogxqj lq hq|pdwlvfkhq Nlqhwlnhq/
Glsorpduehlw/ Xqlyhuvlwçw W elqjhq/ 4<<8

71 Edlhu/ J1> Vwudvvhu/ S1 dqg Nxpphu/ X> Lqvwdelolwlhv lq d vlpsoh hq}|ph
uhdfwlrq fdxvhg e| sK0ghshqghqfh/ ]1 Qdwxuiruvfk1/ 83d/447:+4<<8,

81 Vwudvvhu/ S1> Uùvvohu/ R1H1 dqg Edlhu/ J1> K|shufkdrv dqg fkhplfdo wxuex0
ohqfhv lq hq}|pdwlf uhdfwlrq0gl�xvlrq nlqhwlfv/ M1Fkhp1Sk|v1/ 437/<<:7+4<<9,

91 Hlvzluwk/ P1> E ujhu/ M1> Vwudvvhu/ S1 dqg Huwo/ J1/ Rvfloodwlqj Odqjpxlu
Klqvkhozrrg Phfkdqlvpv/ M1Sk|v1Fkhp/ 433/4<44;/+4<<9,

:1 Vwudvvhu/ S1> O enh/ P1> Udvsho/ I1> Hlvzluwk/ P1 dqg Huwo/ J1/ Rvfloodwru|
lqvwdelolwlhv gxulqj iruplf dflg r{lgdwlrq rq Sw+433,/ Sw+443, dqg
Sw+444, xqghu srwhqwlrvwdwlf frqwuro/ L1H{shulphqwdo/ M1Fkhp1Sk|v1/
43:/<:<+4<<:,

;1 Vwudvvhu/ S1> Hlvzluwk/ P1 dqg Huwo/J1/Rvfloodwru| lqvwdelolwlhv gxulqj iruplf
dflg r{lgdwlrq rq Sw+433,/ Sw+443, dqg Sw+444, xqghu srwhqwlrvwdwlf
frqwuro/ LL1 Prgho fdofxodwlrqv/ M1Fkhp1Sk|v1/ 43:/<<4+4<<:,

<1 Vwudvvhu/ S1> O enh/ P1> Sdupdqdqgd/ S1> Hlvzluwk/ P1 dqg Huwo1 J1/Phfkdqlv0
wlf dqdo|vlv xvlqj ghulydwlyh ihhgedfn frqwuro whfkqltxhv/ M1Sk|v1Fkhp1E/
435/655:+4<<;,

431 Vwudvvhu/ S1 dqg Dwd/ P1/ Hohfwurfkhplfdo v|qwkhvlv ri olwklxp0grshg/
sro|phul}hg FSf/ M1Sk|v1Fkhp1E/ 435/7464+4<<;,

441 Vwudvvhu/ S1> O enh/ P> Hlfnhv/ F1 dqg Hlvzluwk/ P1/Prgholqj jdoydqrvwdwlf
srwhqwldo rvfloodwlrqv lq wkh hohfwurfdwdo|wlf lrgdwh uhgxfwlrq v|vwhp/
M1Hohfwurdqdo1Fkhp1/ 795/4<+4<<<,

451 Fkulvwrsk/ M1> Vwudvvhu/S1> Hlvzluwk/ P1 dqg Huwo/ J1/ Uhprwh Wuljjhulqj ri
Zdyhv lq dq Hohfwurfkhplfdo V|vwhp/ Vflhqfh/ 5;7/5<4+4<<<,

Lq uhihuhqfhv :0< dqg 44/45 sduwv ri wkh suhvhqw wkhvlv kdyh ehhq sxeolvkhg1



{ly Sxeolfdwlrqv



Fxuulfxoxp Ylwdh {y

Fxuulfxoxp Ylwdh
GRE 3724;24<9<

Hgxfdwlrq
vlqfh 92<8 Iulw}0Kdehu0Lqvwlwxw ghu Pd{0Sodqfn0Jhvhoovfkdiw=

Skg0ghjuhh lq Sk|vlfdo Fkhplvwu|

442<6 0 62<8 W elqjhq Xqlyhuvlw|=
*Glsorp*0ghjuhh lq fkhplvwu|
Qrqolqhdu Hq}|ph Nlqhwlfv +Suri1 R1H1 Uùvvohu,

432<5 0 432<6 Slvd Xqlyhuvlw|=
Uhvhdufk dvvlvwdqwvkls
Frruglqdwlyh Fkhplvwu|/ Krprjhqhrxv Fdwdo|vlv +Suri1I1 Fdoghud}}r,

:2<4 0 432<5 Vwdqirug Xqlyhuvlw|=
Uhvhdufk dvvlvwdqwvkls
Lqvwdelolwlhv/ Rvfloodwlrqv lq fkhplfdo uhdfwlrq v|vwhpv +Suri1 M1 Urvv,

432;; W elqjhq Xqlyhuvlw|=
Fkhplvwu| *Glsorp*0surjudp

4<:< 0 4<;; Plggoh dqg Kljk Vfkrro dw Khloeurqq

Lqwhuqvklsv/ zrun h{shulhqfh
3;2<; 0 432<; Dqghuvhq Frqvxowlqj/ Vwudwhjlf Vhuylfhv

Vwudwhjlf pdqdjhphqw frqvxowlqj

432<: 0 452<: Vrq| Frusrudwlrq Uhvhdufk Fhqwhu/ \rnrkdpd
Pdwhuldov Vflhqfh Glylvlrq/ Ixoohuhqh Hohfwurfkhplvwu|

:2<9 0 432<9 Vrq| Frusrudwlrq Uhvhdufk Fhqwhu/ \rnrkdpd
Pdwhuldo Vflhqfh Glylvlrq

Vxpphu vfkrrov
82<9 Qrqolqhdu G|qdplfv lq Phglflqh dqg Elrorj|/

Fhqwhu iru Qrqolqhdu G|qdplfv/ PfJloo Xqlyhuvlw|/ Prqwuhdo
Suri1 Jodvv

;2<8 Vxuidfh fkhplvwu| dqg fdwdo|vlv=
Kh|uryvn| Lqvwlwxwh/ Sudjxh/ Suri1 Vfkzduw}

<2<7 Wkhru| ri frpsoh{ g|qdplfdo v|vwhpv lq fkhplvwu|/
Rodqj/ Lwdo| Suri1 P oohu/ Gu1 Hlvzluwk
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