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Devwudfw

Hylghqfh ri wkh vwdwlvwlfdo vljql�fdqfh ri sur�wv lq T uhjuhvvlrqv
uhpdlqv rqh ri wkh sulqflsdo �qglqjv lq wkh hpslulfdo lqyhvwphqw olw0
hudwxuh1 Wklv uhvxow lv wdnhq wr vxssruw wkh ylhz wkdw fdslwdo pdunhw
lpshuihfwlrqv duh dq lpsruwdqw hohphqw iru xqghuvwdqglqj lqyhvwphqw1
Wklv sdshu fkdoohqjhv wkdw frqfoxvlrq1 Zh dujxh wkdw doorzlqj wkh
sur�w ixqfwlrq dw wkh �up ohyho wr eh vwulfwo| frqfdyh/ uh�hfwlqj/ iru
h{dpsoh/ pdunhw srzhu/ lv vx�fhqw wr uhsolfdwh wkh T wkhru| edvhg
uhjuhvvlrq uhvxowv lq zklfk sur�wv duh d vljql�fdqw idfwru lq�xhqflqj
lqyhvwphqw1 Wr eh fohdu/ rxu delolw| wr uhsolfdwh wkh h{lvwlqj uhvxowv
grhv qrw uhtxluh wkh vshfl�fdwlrq ri dq| fdslwdo pdunhw lpshuihfwlrqv1
Wkxv wkh iulfwlrq wkdw h{sodlqv wkh vwdwlvwlfdo vljql�fdqfh ri sur�wv
frxog eh pdunhw srzhu e| vhoohuv udwkhu wkdq fdslwdo pdunhw lpshu0
ihfwlrqv1

�Zh duh wr wkh QVI iru �qdqfldo vxssruw dqg wr Mhdq0Sdvfdo Ehqdvv|/ Vlprq Jlofkulvw/
Fkduohv Klpphoehuj/ Mrkq Ohdk| dqg Mrq Zloolv iru frpphqwv rq wklv uhvhdufk1 Mrq Zloolv
surylghg rxwvwdqglqj uhvhdufk dvvlvwdqfh1 Mr|fh Frrshu wdnhv ixoo uhvsrqvlelolw| iru wkh
wlwoh ri wklv sdshu1
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4Vxuyh|v ri wklv olwhudwxuh duh qxphurxv1 Vhh/ iru h{dpsoh/ wkh glvfxvvlrq lq Fklulqnr
^4<<6` dqg Fdedoohur ^4<<:` dqg wkh uhihuhqfhv wkhuhlq1 Qrwhzruwk| uhfhqw sdshuv glv0
fxvvlqj wklv hylghqfh duh Jlofkulvw dqg Klpphoehuj ^4<<8/ 4<<<` dqg Fxpplqv/ Kdvvhw
dqg Rolqhu ^4<<<`1

5Rqh pxvw eh fduhixo wr glvwlqjxlvk wkh lqirupdwlrqdo uroh ri sur�wv lq iruhfdvwlqj wkh
pdujlqdo sur�wdelolw| ri fdslwdo iurp wkhlu uroh lq frqvwudlqlqj fxuuhqw lqyhvwphqw h{shqgl0
wxuhv1 Jlofkulvw0Klpphoehuj ^4<<8/ 4<<;` kdyh lqyhvwljdwhg wklv srlqw dqg surylgh hylghqfh
wkdw sur�wv pdwwhu eh|rqg wkhlu delolw| wr iruhfdvw ixwxuh sur�wdelolw| ri lqyhvwphqw1
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6Zh xvh wkh whup %hpslulfdoo| uhohydqw% khuh wr frqvwudlq rxu vhdufk iru sdudphwhul}d0
wlrqv wkdw duh qrw dw rggv zlwk rwkhu lqyhvwphqw idfwv1

7Wkh idfw wkdw pdujlqdo dqg dyhudjh T zloo glyhujh zkhq �upv kdyh pdunhw srzhu
lv glvfxvvhg e| Kd|dvkl ^4<;5/ Sursrvlwlrq 5`1 Jdohrwwl dqg Vfkldqwduhool ^4<<4` hvwlpdwh
dq lqyhvwphqw prgho doorzlqj iru pdunhw srzhu dqg �qg vxssruw iru lw Wkhlu dqdo|vlv/
krzhyhu/ grhv qrw dwwhpsw wr %h{sodlq% wkh �qglqjv lq wkh pruh wudglwlrqdo T wkhru|
edvhg hpslulfdo olwhudwxuh1

8Wudfwdelolw|/ ri frxuvh/ lv rqh ri wkh dujxphqwv lq idyru ri wkh olqhdu txdgudwlf vwuxf0
wxuh1 Xqiruwxqdwho|/ lw dsshduv wkdw wkh uhvxowv edvhg xsrq wklv vwuxfwxuh pd| eh plv0
ohdglqj1

9Wklv dssurdfk lv suhvhqwhg lq Jrxulhurx{/ Prqiruw dqg Uhqdxow ^4<<6`1 Frrshu dqg
Kdowlzdqjhu ^4<<<` xvh wklv dssurdfk wr vwxg| lqyhvwphqw zlwk qrqfrqyh{ frvwv ri dgmxvw0
phqw1 Dggd dqg Frrshu ^4<<<` xvh d vwuxfwxudo hvwlpdwlrq dssurdfk wr vwxg| wkh lpsdfw
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ri vfudsslqj vxevlglhv rq qhz fdu sxufkdvhv1 Zloolv ^4<<<` hvwlpdwhv wkh glvwulexwlrq ri
sulfh dgmxvwphqw frvwv xvlqj lqgluhfw lqihuhqfh dv zhoo1

:Krzhyhu/ rxu vshfl�fdwlrq grhv qrw doorz iru qrqfrqyh{ frvwv ri dgmxvwphqw dv lq/ iru
h{dpsoh/ Frrshu dqg Kdowlzdqjhu ^4<<<`1

;Wklv uhsuhvhqwdwlrq ri wkh �up*v sureohp grhv ljqruh yduldwlrqv lq wkh frvw ri fdslwdo
zklfk duh pruh olnho| wr eh uhohydqw iru d wlph vhulhv dqdo|vlv/ dv lq Deho0Eodqfkdug ^4<;9`/
wkdq iru rxu vwxg| zklfk lv edvhg odujho| rq furvv vhfwlrqdo yduldwlrqv1
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45Djdlq/ wkh wlplqj dvvxpswlrq lv wkdw wkhuh lv d rqh0shulrg ghod| dvvrfldwhg zlwk wkh
gholyhu| dqg lqvwdoodwlrq ri qhz fdslwdo1 Lq vrph dssolfdwlrqv/ qhz lqyhvwphqw lv dvvxphg
wr eh lpphgldwho| surgxfwlyh vr wkdw wkh dssursuldwh phdvxuh ri dyhudjh T lv wkh fxuuhqw
rqh1

46Jrphv ^4<<;` pdnhv dq lpsruwdqw srlqw khuh= hyhq li wkhuh duh eruurzlqj uhvwulfwlrqv/
wkh| zloo dsshdu lq wkh ydoxh ri wkh �up dqg khqfh lq pdujlqdo T1 Zkhwkhu wkh| duh
surshuo| dffrxqwhg iru lq dyhudjh T lv ohvv fohdu dqg djdlq ghshqgv rq wkh krprjhqhlw| ri
wkh xqghuo|lqj sur�w dqg frvw ixqfwlrqv dqg lq wkh qdwxuh ri wkh eruurzlqj uhvwulfwlrqv1

47Lq idfw/ wkh ylhz wkdw wkhvh prghov %idlo hpslulfdoo|% lv frpprqo| khog1 Vhh wkh
frqflvh glvfxvvlrq lq Hulfnvrq dqg Zklwhg ^4<<<` iru h{dpsoh1 Rwkhu frpprq uhvxowv lq
T uhjuhvvlrqv duh wkdw uhvlgxdov duh vhuldoo| fruuhodwhg dqg odjjhg yduldeohv duh vljql�fdqw
+Fklulqnr ^4<<6`/ Deho dqg Eodqfkdug ^4<;9`,1 Wklv lv ixuwkhu vljq wkdw wkh prgho lv
plvvshfl�hg/ vhh +Zhvw ^4<<;`,1
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48Wklv lv ghulyhg iurp dq h{shulphqw zkhuh � @ 3=:/ � @ 53/ � @ 3=48/ � @ 5/ � @ 3=<71
Wkhuh duh wzr srvvleoh vwdwhv zkhuh wkh wudqvlwlrq pdwul{ iru Pdunry surfhvv kdv 31< rq
wkh gldjrqdo1 Wkh �up lv dvvxphg wr vwduw dw wkh vwhdg| vwdwh dvvrfldwhg zlwk wkh orz
vwdwh ri surelwdelolw|1 Wkh sur�wdelolw| vkrfn wkhq mxpsv wr wkh kljk vwdwh1 Lw wdnhv 56
|hduv wr jhw wr wkh kljk vwhdg| vwdwh1
Wkhvh qxpehuv fkdqjh vljql�fdqwo| +exw qrw ryhuzkhoplqjo|, li zh kdyh d4 @ 3=8 ru

� @ 51 Wkhq 47( ri wkh dgmxvwphqw rffxuv lq wkh lqlwldo shulrg dqg 87( zlwklq 8 shulrgv/
xs wr 4; shulrgv wr ixoo dgmxvwphqw1

49Vhh wkhlu Wdeoh 8/ lqvwuxphqwdo yduldeoh hvwlpdwlrq uhvxowv1 Fdvk �rz frh�flhqwv
duh 31788 +3135<, iru orz udwlrv/ 3174; +3136;, iru plggoh udwlrv dqg 3156; +31343, iru kljk
udwlrv1 Orz udwlrv duh gh�qhg dv ohvv wkdq 43( iru dw ohdvw ;3( ri wkh vdpsoh revhuydwlrqv/
ehwzhhq 43( dqg 53(/ dqg pruh wkdq 53(1

4:Vhh Wdeoh 5 lq wkhlu sdshu1
4;Krzhyhu/ vrph ri wkhlu vdpsoh vsolwv gr lqglfdwh vljql�fdqw fdvk �rz h�hfwv iru wkhlu

xqfrqvwudlqhg �upv dqg2ru lqvljql�fdqw fdvk �rz iru frqvwudlqhg �upv1
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