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Vlqfh Zruog Zdu LL/ wkh Xqlwhg Vwdwhv jryhuqphqw kdv pdgh lpsuryhg dffhvv
wr kljkhu hgxfdwlrq d sulrulw|1 Wklv hòruw kdv vxevwdqwldoo| lqfuhdvhg wkh qxpehu ri
shrsoh zkr frpsohwh froohjh1 Zh vkrz wkdw e| uhgxflqj wkh hòhfwlyh lqwhuhvw udwh rq
eruurzlqj iru hgxfdwlrq/ vxfk srolflhv fdq dfwxdoo| lqfuhdvh wkh jds lq zdjhv ehwzhhq
wkrvh zlwk d froohjh hgxfdwlrq dqg wkrvh zlwkrxw1 Wkh phfkdqlvp wkdw gulyhv rxu
uhvxowv lv wkh cvljqdolqj* uroh ri hgxfdwlrq ñuvw h{soruhg e| Vshqfh +4<:6,1 Zh dujxh
wkdw ñqdqfldo frqvwudlqwv rq hgxfdwlrq uhgxfh wkh ydoxh ri hgxfdwlrq dv d vljqdo1 Zh
vroyh iru wkh uhgxfhg irup uhodwlrqvkls ehwzhhq wkh lqwhuhvw udwh dqg wkh zdjh suhplxp
lq wkh vwhdg| vwdwh ri d g|qdplf dv|pphwulf lqirupdwlrq prgho1 Lq dgglwlrq/ zh glvfxvv
hylghqfh ri ghfuhdvhv lq eruurzlqj frvwv iru hgxfdwlrq ñqdqflqj lq wkh X1V1
MHO Fodvvlñfdwlrqv= L55/ L5;/ M64/ G;5
Nh|zrugv= Froohjh ordqv/ hgxfdwlrq vljqdoolqj/ froohjh zdjh suhplxp

úZh wkdqn Sdwulfn Erowrq/ Kduyh| Urvhq/ dqg Urehuw Vklphu iru wkhlu h{fhoohqw frpphqwv dqg vxjjhv0
wlrqv1 Lq dgglwlrq/ zh wkdqn sduwlflsdqwv lq wkh vhplqduv dw XSI dqg XDE iru wkhlu ihhgedfn1

|H0pdlo= ljdoCvvf1zlvf1hgx
}Skrqh= +67, <6 875 5:4;1 H0pdlo= mrho1vkdslurChfrq1xsi1hgx
{H0pdlo= sdxo1zloohqCjve1xfklfdjr1hgx

�



Rd`ð|ü |üi BëWë îð**c o uLh |üi �ht| |ð4ic |üi *ð?! Mi|êii? ð?UL4i @?_ i_ýU@|ðL?@* LTTLh|ý?ð|)
ê@t MhL!i?ëâ õ #ð@?i +@ñð|Uü ð? Aüi AhLýM*i_ çhýt@_iG ú4ihðU@? ,_ýU@|ðL? �beDí�bHf
E�bHôä

� W?|hL_ýU|ðL?

5ð?Ui L̀h*_ @̀h WWc |üi Në5ë }Lñih?4i?| ü@t 4@_i ð4ThLñi_ @UUitt |L üð}üih i_ýU@|ðL? @

ThðLhð|)c ThLñð_ð?} @ T@U!@}i Lu }h@?|tc týMtð_ð3i_ *L@?tc týMtð_ð3i_ øêLh!ít|ý_)< éLMt @?_

L|üih �?@?Uð@* _iñðUit |L 4@!i ð| TLttðM*i uLh *@h}i ?ý4Miht Lu ú4ihðU@?t Lu 4L_it| 4i@?t

|L }i| @ TLt|ítiUL?_@h) i_ýU@|ðL?ë Aüðt igLh| ü@t Mii? *@h}i*) týUUittuý*( Mi|êii? �be. @?_

�bbbc |üi TihUi?|@}i Lu TiLT*i 2D )i@ht L*_ @?_ Lñih êüL ü@ñi UL4T*i|i_ e Lh 4Lhi )i@ht

Lu UL**i}i ü@t ð?Uhi@ti_ uhL4 DëeI ð? �be. |L 2ôëSI ð? �bbbë 6i_ih@* @ð_ |L TLt|tiUL?_@h)

t|ý_i?|t ð? |üi �bbHí�bbb tUüLL*)i@h @4Lý?|i_ |L @*4Lt| meS Mð**ðL?�ë

,ñi? t|ð**c 4@?) TL*ðU)í4@!iht UL?|ð?ýi |L |üð?! |ü@| UL**i}i |ýð|ðL? hi4@ð?t @ týMt|@?í

|ð@* @?_ TLttðM*) ð?týh4Lý?|@M*i �?@?Uð@* Mýh_i? uLh ú4ihðU@? u@4ð*ðitë W?_ii_c �ñi Mð**t

@__hittð?} �?@?Uð@* @ttðt|@?Ui uLh TLt|tiUL?_@h) i_ýU@|ðL? ü@ñi Mii? ThLTLti_ ð? çL?}hitt

_ýhð?} |üi �ht| ü@*u Lu 2ff�2ë

W? }i?ih@*c týUü TL*ðUðit @hi ?L| @** |ü@| UL?|hLñihtð@*ë `üð*i 4@?) *ðMih@* tLUð@* TL*ðUðit

@hi Uhð|ðUð3i_ uLh ThL4L|ð?} i^ý@* Lý|UL4itc hi_ýUð?} �?@?Uð@* UL?t|h@ð?|t uLh i_ýU@|ðL? @?_

|üýt @**Lêð?} 4Lhi ú4ihðU@?t |L }L |L UL**i}i ThL4L|it i^ý@* LTTLh|ý?ð|ðitë `ð|üLý| |üðt

|)Ti Lu üi*T uhL4 |üi }Lñih?4i?|c |üi TLLh êLý*_ Mi *LU!i_ ð? @ U)U*i Lu TLñih|)c ð? *Lêít!ð**c

*LêíT@) éLMt @?_ ý?@M*i |L 4@!i |üi ?iUitt@h) ð?ñit|4i?|t ð? |üiðh Uüð*_hi?<t i_ýU@|ðL?ë

OLêiñihc ?L| @** |üi igiU|t Lu ð?Uhi@ti_ @UUitt |L i_ýU@|ðL? @hi Mi?ð}?ë W? |üðt T@Tihc

êi tüLê |ü@| hi_ýUð?} |üi igiU|ðñi ð?|ihit| h@|i L? MLhhLêð?} uLh i_ýU@|ðL? U@? ð?Uhi@ti |üi

}@T ð? ê@}it Mi|êii? |üLti êð|ü @ UL**i}i i_ýU@|ðL? @?_ |üLti êð|üLý|ë Aüi 4iUü@?ðt4

|ü@| _hðñit Lýh hitý*|t ðt |üi øtð}?@*ð?}< hL*i Lu i_ýU@|ðL? �ht| i T*Lhi_ M) 5Ti?Ui E�b.ôäë

Aüi �?@?Uð@* ULt| Lu i_ýU@|ðL? }i?ih@|it TLL*ð?} Lu |)Titc hi_ýUð?} |üi ñ@*ýi Lu i_ýU@|ðL?

@t @ tð}?@*ë w@U! Lu i_ýU@|ðL?c ð? i^ýð*ðMhðý4c 4i@?t ið|üih *Lê @Mð*ð|) Lh *@U! Lu �?@?Uð@*

hitLýhUitë út �?@?Uð?} MiUL4it ð?Uhi@tð?}*) @ñ@ð*@M*ic |üi ê@}i Thi4ðý4 }Lit ýTë
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ð? _iT|ü ð? |üi ?i | tiU|ðL?ë

ôë� Aüi 5|i@_) 5|@|i
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Lñih m2f Mð**ðL? ð? |üi 4ð_ �bbftë Aüðt Lgiht @ t|hL?} ti?ti |ü@| |üi *L@?t êihi *itt ULt|*)

|ü@? Lý|tð_i LTTLh|ý?ð|ðitë ïñih |ü@| t@4i |ð4i uh@4ic UL**i}i i?|h@?Ui h@|it uLh hiUi?|

üð}ü tUüLL* }h@_ý@|it ð?Uhi@ti_ uhL4 eDI E�bDbä |L DHëbI E�bHHä�b ë

W? �}ýhi ô c êi _iTðU| |üi |h@_iíLg Mi|êii? MLhhLêð?} ñtë t@ñð?}ë Aüi ð?|ihit| h@|i

_iTðU|i_ @t |üi MLhhLêð?} h@|i ðt |ü@| Lu |üi 5|@gLh_ wL@?c UL4Tý|i_ uLh i@Uü )i@h j @t |üi

h@|i @ TihtL? êüL |LL! Lý| @ *L@? e )i@ht ThiñðLýt*) êLý*_ ü@ñi |L T@) ð? )i@h jc ðëië |üi

h@|i |ü@| ð?ãýi?Uit |üiðh _iUðtðL?2fë Aüi h@|i Lu ð?|ihit| L? t@ñð?} ðt tüLê? @t |üi hi|ýh? L?

@ S 4L?|ü ç#ë 6Lh |üi 4Lt| T@h|c |üi êi_}i Mi|êii? MLhhLêð?} @?_ *i?_ð?} ðt @TT@hi?|ë

Aüi êi_}i Mi|êii? |üi hi|ýh? L? @ S 4L?|ü ç# @?_ UL44ihUð@* *L@?t ðt týMt|@?|ð@**)

üð}üihc ð?_ðU@|ð?} @ üð}ü _i}hii Lu týMtð_ð3@|ðL? M) |üi }Lñih?4i?|ë Aüi hð}ð_ *Lê h@|it L?

5|@gLh_ wL@?t @U|ý@**) MhLý}ü| |üi4 týMt|@?|ð@**) Mi*Lê |üi t@ñð?} h@|i uhL4 �b.bí�bHeë

úhLý?_ |üðt |ð4i |üi }Lñih?4i?|<t i Ti?_ð|ýhit M@**LL?i_c êüðUü U@? Mi tii? uhL4 |üi

49Wkhvh ordqv dqg doo vxevhtxhqw ordqv doo kdg olplwv rq wkh dprxqw wkdw rqh fdq eruurz1 Wklv grhv qrw
txdolwdwlyho| dòhfw rxu wkhruhwlfdo uhvxowv/ exw vkrxog vkliw �e grzqzdug1 Wkh ordqv uhtxluhg qr froodwhudo ru
fuhglw klvwru|1 Vrph duh edvhg rq ghprqvwudwhg cñqdqfldo qhhg* dqg vrph duh qrw1
4:Gluhfw ohqglqj surjudpv ehjdq lq wkh plg 4<<3v/ exw zh gr qrw h{dplqh wkhlu lpsdfw dv rxu dydlodeoh

gdwd lv rqo| xs xqwlo wkh plg 4<<3v1
4;Dq h{fhoohqw vxppdu| ri ohjlvodwlyh dfwlylw| dqg wkh klvwru| ri vwxghqw ordqv pd| eh irxqg lq Pxpshu

+4<<9,1
4<Wklv gdwd zdv fxoohg iurp wkh rujdql}dwlrq Srvwvhfrqgdu| Hgxfdwlrq Rssruwxqlw|

+zzz1srvwvhfrqgdu|1ruj,1
53Qrwh wkdw lqglylgxdov zkr wdnh rxw Vwdòrug Ordqv gr qrw kdyh wr sd| lqwhuhvw zkloh lq vfkrro1 Wkh

Vwdòrug Ordqv +fdoohg Jxudqwhhg Vwxghqw Ordqv sulru wr 4<;4, pdnh xs wkh odujhvw sduw ri IIHO ordqv1
Wkhvh ordqv kdg ñ{hg udwhv xs xqwlo 4<<6/ zkhq wkh| ehfdph d ixqfwlrq ri wkh <40gd| Wuhdvxu| Eloo1 Zh
wkdqn Euldq Vplwk ri wkh Ghsduwphqw ri Hgxfdwlrq iru klv khos lq rewdlqlqj wkh gdwd rq Vwdòrug Ordqv1
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M) ð?Uhi@ti_ *L@? *ð4ð|tc |üi ð?|hL_ýU|ðL? Lu ý?týMtð_ð3i_ *L@?t @?_ u@ñLh@M*i Uü@?}it ð?

^ý@*ð�U@|ðL? t|@?_@h_të

Aüi i ðt|i?Ui Lu @ êi_}i Mi|êii? |üi h@|it uLh MLhhLêð?} @?_ t@ñð?} 4@!it @ }hi@| _i@*

Lu ti?ti êüi? L?i LMtihñit |üi 4@ttðñi @4Lý?| Lu Lh}@?ð3@|ðL? ð? T*@Ui |L Thiñi?| _iu@ý*|të

�@?) t|@|i }ý@h@?|ii @}i?Uðit @?_ tiUL?_@h) 4@h!i| *L@? @ttLUð@|ðL?t 22 i ðt| tL*i*) |L

hiULñih *L@?të ûiñih|üi*ittc |üi Thiñ@*i?Ui Lu _iu@ý*| ðt ^ýð|i tð}?ð�U@?| í ð? �bbf ui_ih@*

i Ti?_ð|ýhit _ýi |L _iu@ý*|t @4Lý?|i_ |L @TThL ð4@|i*) mô Mð**ðL?c êüðUü ê@t @MLý| L?i

ü@*u Lu |L|@* ui_ih@* i Ti?_ð|ýhit L? *L@?t @?_ L?i ^ý@h|ih Lu |üi *L@? ñL*ý4i ð? |ü@| )i@h2ôë

54Zh dovr qrwh wkdw froohjh wxlwlrq/ lq uhdo whupv/ zdv yhu| vwdeoh lq wkh 4<:3v dqg glg qrw ehjlq jurzlqj
vxevwdqwldoo| xqwlo 4<;5 +wklv gdwd fdq eh irxqg lq Froohjh Erdug +4<<<e,,1
55Wkhvh duh rujdql}dwlrqv zklfk vshfldol}h lq vwxghqw ordqv dqg sxufkdvh wkhp iurp sulpdu| ohqghuv/ l1h1

edqnv dqg vdylqjv dqg ordq lqvwlwxwlrqv1 Wkh odujhvw ri wkhvh lv wkh Vwxghqw Ordq Pdunhwlqj Dvvrfldwlrq
+ehwwhu nqrzq dv Vdoolh Pdh,1
56Wkhvh qxpehuv duh gudzq iurp Pxpshu +4<<9, dqg wkh Froohjh Erdug +4<<<d,1
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ð?i^ý@*ð|) ð?Uhi@tit @t êi**ë
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ü@t Uü@?}i_ Lñih |ð4i ð? |üi Në5ë @?_ ð? L|üih ULý?|hðitë �Lt| t|ý_ðit2S |h)ð?} |L i T*@ð?
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E�bb2ääë

W? @__ð|ðL?c �?@?Uð@* UL?t|h@ð?|t @hi ?L| |üi L?*) i L}i?Lýt u@U|Lht |ü@| 4@) @giU|

i_ýU@|ðL?@* @||@ð?4i?| uLh ULüLh|të W? |üi �bSftc uLh i @4T*ic UL**i}i i_ýU@|ðL? üi*Ti_

)Lý?} TiLT*i @ñLð_ 4ð*ð|@h) tihñðUië ì ThLTLti Lýh |üiLh) @t L?i @__ð|ðL?@* u@U|Lh |L

i T*@ð? ê@}i ð?i^ý@*ð|)ë

ì TLð?| |L |êL TðiUit Lu i ðt|ð?} iñð_i?Ui |ü@| tý}}it| |ü@| Lýh |üiLh) 4@) i T*@ð?

57Fdphurq dqg Wdehu +5333, vkrz wkdw wkhuh lv qr lqhtxdolw| lq dffhvv wr ordqv/ dgguhvvlqj d glòhuhqw
w|sh ri pdunhw idloxuh wkdq wkh rqh zh glvfxvv1
58Fdphurq dqg Khfnpdq +4<<;, surylgh pl{hg hylghqfh rq wkh hòhfwlyhqhvv ri ñqdqfldo dlg1 Wkhlu zrun

vxjjhvwv wkdw vpdoo fkdqjhv lq lqfrph kdyh qr hòhfw rq hgxfdwlrqdo dwwdlqphqw/ zkloh odujh fkdqjhv +l1h1
shupdqhqw lqfrph vkrfnv, errvw dwwdlqphqw1
59Iru vxuyh|v ri wkh olwhudwxuh/ vhh Ohy| dqg Pxuqdqh +4<<5, dqg Djklrq hw1do1 +4<<<,1
5:Ndw} dqg Pxusk| +4<<5, dovr srlqw frpshoolqjo| wr wkh udwh ri fkdqjh lq wkh vxsso| ri froohjh judgxdwhv

dv rqh h{sodqdwlrq ri wkh gdwd1
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ïýh êLh! tý}}it|t |êL ?@|ýh@* _ðhiU|ðL?t uLh uý|ýhi hiti@hUüë 6ðht|c hiti@hUüiht ü@ñi

ð_i?|ð�i_ 4@?) u@U|Lht êüðUü ð? |üiLh) 4ð}ü| @giU| |üi hi*@|ðL?tüðT Mi|êii? ê@}it @?_

i_ýU@|ðL?ë ï?i ?@|ýh@* ^ýit|ðL? |L @t! ðt üLê |üiti L|üih u@U|Lht ð?|ih@U| êð|ü |üi 4iUüí

@?ðt4 êi ü@ñi _itUhðMi_ üihië 5iUL?_c êüð*i êi ü@ñi ThLñð_i_ tL4i t|)*ð3i_ u@U|t êüðUü

@hi UL?tðt|i?| êð|ü |üi ð_i@t ð? |üðt T@Tihc uLh4@* i4TðhðU@* |it|t U@? ñihðu) êüi|üih |üðt

Uü@?}ð?} �?@?Uð@* LTTLh|ý?ð|ðit ü@ñi @giU|i_ ê@}i ð?i^ý@*ð|)ë

5;Fdug dqg Ohplhx{ +5333,/ krzhyhu/ h{sodlq wkh frkruw hòhfw dv d uhvxow ri lqfuhdvlqj hgxfdwlrqdo dw0
wdlqphqw ehlqj rxwsdfhg e| lqfuhdvhg ghpdqg iru kljk vnloohg zrunhuv1
5<Lq dgglwlrq/ wkhuh lv d vslnh xszdugv lq wkh zdjh suhplxp iurp 4<8< wr 4<:3 iru wkh |rxqjhvw frkruw/

zkloh wkh roghu frkruw*v suhplxp uhpdlqv ðdw1 Vhh Fdug dqg Ohplhx{ +5333,/ ñjxuh 41
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