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�Ot|iBW|� Sv|fkrorjlfdo h{shulphqwv ghprqvwudwh wkdw uhshdwhg sdlulqjv

ri d fxh dqg d frqvxpswlrq jrrg hyhqwxdoo| fuhdwh fxh0edvhg frpsohphqwdulwlhv=

wkh suhvhqfh ri wkh fxh udlvhv wkh pdujlqdo xwlolw| ghulyhg iurp frqvxpswlrq1 Lq

wklv sdshu/ vxfk g|qdplf suhihuhqfhv duh hpehgghg lq d udwlrqdo fkrlfh prgho1

Ehkdylru wkdw dulvhv iurp wklv prgho lv fkdudfwhul}hg e| hqgrjhqrxv fxh vhqvlwly0

lwlhv/ frvwo| fxh0pdqdjhphqw/ frpplwphqw/ dqg fxh0edvhg vslnhv lq lpsdwlhqfh1

Wkh prgho lv xvhg wr xqghuvwdqg dgglfwlyh2kdelw0iruplqj ehkdylruv dqg pdunhw0

lqj1 Wkh prgho h{sodlqv zk| suhihuhqfhv fkdqjh udslgo| iurp prphqw wr prphqw/

zk| whpswdwlrqv vkrxog vrphwlphv eh dyrlghg/ dqg krz �upv sdfndjh dqg srvlwlrq

jrrgv1

�Wklv zrun kdv ehhq vxssruwhg e| wkh Qdwlrqdo Vflhqfh Irxqgdwlrq +VEU0<843<;8, dqg wkh
PdfDuwkxu Irxqgdwlrq1 L dp sduwlfxoduo| judwhixo wr dqrq|prxv uhihuhhv zkrvh fduhixo frp0
phqwv gudpdwlfdoo| lpsuryhg wklv sdshu/ wr TMH hglwruv Hgzdug Jodhvhu dqg Dqguhl Vkohlihu/
dqg wr Mhurhq Vzlqnhov zkr guhz p| dwwhqwlrq wr wkh dvvrfldwlrq ehwzhhq fxhv dqg prwlyd0
wlrqdo vwdwhv1 L kdyh dovr ehqh�whg iurp wkh lqvljkwv ri Frolq Fdphuhu/ Shwhu Gldprqg/ Jhrujh
Orhzhqvwhlq/ Juhjru| Pdqnlz/ Gud}hq Suhohf/ Sdxo Urphu/ Ulfkdug ]hfnkdxvhu/ dqg vhplqdu
sduwlflsdqwv dw Eurzq Xqlyhuvlw|/ Froxpeld Xqlyhuvlw|/ Fruqhoo Xqlyhuvlw|/ Kduydug Xqlyhu0
vlw|/ PdfDuwkxu Irxqgdwlrq Suhihuhqfhv Jurxs/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/ dqg
Qruzhjldq Uhvhdufk Frxqflo Dgglfwlrq Jurxs1 Phjkdqd Ekdww/ [ldrphqj Wrqj/ dqg Vwhskhq
Zhlqehuj surylghg h{fhoohqw uhvhdufk dvvlvwdqfh1
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4Wklv sdshu h{soruhv wkh uroh ri suhsdudwru| frqglwlrqhg uhvsrqvhv1 Iru d glvfxvvlrq derxw wkh
vfrsh ri suhsdudwru| frqglwlrqlqj skhqrphqd vhh Vrorprq ^4<;3`/ Vwhzduw dqg Hlnhoerrp ^4<;:`/ Vlhjho
hw do ^4<;;`/ Wxunndq ^4<;<`/ dqg wkh frpphqwdulhv zklfk dffrpsdq| wkh Wxunndq sdshu1

5Rwkhu grpdlqv lqfoxgh odqjxdjh/ phpru|/ vrfldo frpshwlwlrq/ djjuhvvlrq/ sod|/ vxevwdqfh dexvh/
skdupdfrorj|/ lppxqrorj|/ h{huflvh sk|vlrorj|/ vwuhvv/ gljhvwlyh sk|vlrorj|/ vnhohwdo uhvsrqvh v|vwhpv/
fduglrydvfxodu ixqfwlrqlqj/ vh{xdo ehkdylru/ pdwhuqdo odfwdwlrq/ dqg lqidqw vxfnolqj1 Vhh Vlhjho hw do1
+4<;;,/ Wxunndq +4<;<,/ Kroolv +4<<:,/ dqg Grpmdq hw do +4<<<,1

6Vhh Pdwwhv +4<<:,/ Urjhuv +4<;<,/ Vlprq +4<;9,/ dqg Zrrgv +4<::/ 4<<4,1
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7Vhh Vlhjho +4<:8,1
8Khurlq wrohudqfh lv uhodwlyho| orz zkhq khurlq lv lqmhfwhg lq dq hqylurqphqw zklfk grhv qrw frqwdlq

wkh vhw ri fxhv dvvrfldwhg zlwk sdvw xvh/ pdnlqj _ryhugrvh_ iurp suhylrxvo| wrohudwhg grvhv pruh olnho|
lq xqxvxdo lqmhfwlrq hqylurqphqwv +Vlhjho/ Klqvrq/ Nudqn dqg PfFxoo| 4<;5,1

9Vhh Errwk +4<:9,/ Fruqhoo +4<;<,/ Ihghuri +4<<:,/ Odpehuw +4<<4,/ Zhlqjduwhq +4<;7,1
:Folqlfldqv frpprqo| uhsruw wkdw guxj0dvvrfldwhg hqylurqphqwdo fxhv holflw zlwkgudzdo v|pswrpv

dqg uhodsvh lq orqj0ghwr{l�hg iruphu dgglfwv +Vlhjho hw do1 4<;;,1
;Wklv txrwh zdv eurxjkw wr p| dwwhqwlrq e| Hovwhu +4<<<,1
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<Wkh dqdo|vlv dvvxphv wkdw rqo| wzr fxhv h{lvw dqg wkdw wkh| duh uhdglo| glvwlqjxlvkhg1 Qdwxudoo|/
prvw fxhv ehorqj rq d frqwlqxxp1 D frpsohwh prgho ri fxhv zrxog qhhg wr hydoxdwh frqvxphuv* fdsdf0
lwlhv wr glvfulplqdwh dprqj fxhv +_glvfulplqdwlrq judglhqw%, dqg frqvxphuv* surshqvlwlhv wr jhqhudol}h
iurp rqh fxh wr rwkhu uhodwhg fxhv +_jhqhudol}dwlrq judglhqw%,1 Iru h{dpsoh/ zrxog d khurlq dgglfw
zkr h{shulhqfhv frqglwlrqhg fudylqj zkhq kh vhhv klv ghdohu dovr h{shulhqfh frqglwlrqhg fudylqj zkhq
kh vhhv klv ghdohu*v jluoiulhqgB Iru h{shulphqwdo hylghqfh rq jhqhudol}dwlrq judglhqwv lq qrq0kxpdq
dqlpdov/ vhh Kr�pdq hw do +4<96,/ Ulfkdugvrq hw do +4<;7, dqg Fkhqj hw do +4<<:,1
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43Wkh dvvxpswlrq wkdw wkh frpshqvdwru| surfhvv grhv qrw hyroyh li wkh fxh lv qrw suhvhqw lv frqvlvwhqw
zlwk wkh dydlodeoh hylghqfh rq _h{wlqfwlrq% +vhh Lqvwlwxwh ri Phglflqh 4<<9/ ss1 75 dqg Kr�pdq hw do
4<96,1 Uhfdoo wkh h{dpsoh ri wkh h{0vprnhu zkr kdg qrw h{wlqjxlvkhg klv dvvrfldwlrq ehwzhhq ehdfk
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