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Devwudfw

Wklv sdshu h{sorlwv d qdwxudo h{shulphqw surylghg e| wkh sdwwhuq ri
sd|uroo wd{dwlrq lq wkh X1V1 wr whvw zkhwkhu krxvhkrog frqvxpswlrq uhvsrqgv
wr suhglfwdeoh fkdqjhv lq diwhu0wd{ lqfrph1 Vrfldo Vhfxulw| wd{hv duh zlwkkhog
iurp lqglylgxdo sd|fkhfnv xqwlo dq dqqxdo frqwulexwlrq olplw lv uhdfkhg/ dw
zklfk srlqw wdnh0krph sd| ulvhv iru wkh uhpdlqghu ri wkh fdohqgdu |hdu1
Xvlqj d vhw ri vwdwxwru| udwh lqfuhdvhv dv zhoo dv wklv vrxufh ri yduldwlrq/
wkh hodvwlflw| ri qrqgxudeoh frqvxpswlrq zlwk uhvshfw wr diwhu0wd{ lqfrph
lv irxqg wr eh 318 ryhu wkuhh0prqwk lqwhuydov1 L �qg olwwoh hylghqfh iru ru
djdlqvw wkh k|srwkhvlv wkdw krxvhkrogv zlwk ihzhu oltxlg dvvhwv uhvsrqg pruh
wr wkhvh lqfrph fkdqjhv1 Krzhyhu/ frqvlvwhqw zlwk vrph prghov ri erxqghg
udwlrqdolw|/ wkh ylrodwlrqv ri frqvxpswlrq vprrwklqj duh prvw surqrxqfhg
iru vhpl0gxudeoh jrrgv1

� Frpphqwv zhofrph1 L wkdqn wkh Qdwlrqdo Vflhqfh Irxqgdwlrq dqg wkh Vordq Irxqgdwlrq
iru �qdqfldo vxssruw1 Ixuwkhu wkdqnv duh gxh wr Rolylhu Eodqfkdug/ Ulfdugr Fdedoohur/ Fkduohv
Iohlvfkpdq/ Mrqdwkdq Juxehu/ Mhuu| Kdxvpdq/ Vwhyh Slvfknh/ Mdphv Srwhued/ Mrho Vohpurg/
Qlfkrodv Vrxohohv dqg vhplqdu sduwlflsdqwv dw P1L1W1/ Froxpeld/ Sulqfhwrq/ Kduydug/ \doh dqg
Vwdqirug1 Huuruv uhpdlq wkh uhvsrqvlelolw| ri wkh dxwkru1
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41 Lqwurgxfwlrq

Wklv sdshu hydoxdwhv wkh nh| lpsolfdwlrq ri udwlrqdo h{shfwdwlrqv dqg wkh edvlf
Olih F|foh2Shupdqhqw Lqfrph K|srwkhvlv +OFK2SLK,= wkdw suhglfwdeoh fkdqjhv lq
lqfrph vkrxog kdyh qr h�hfw rq wkh jurzwk udwh ri frqvxpswlrq h{shqglwxuhv/ dqg
rqo| qhz lqirupdwlrq vkrxog ohdg frqvxphuv wr uhylvh frqvxpswlrq ehkdylru14 Wklv
lpsolfdwlrq lv lpsruwdqw iru xqghuvwdqglqj wkh h�hfwlyhqhvv dqg rswlpdo wlplqj ri
�vfdo srolf|/ wkh fdxvhv dqg sursdjdwlrq ri exvlqhvv f|fohv/ dqg wkh h�hfwv ri lqfrph
 xfwxdwlrqv rq wkh jurzwk udwh ri wkh hfrqrp|1 Dv lv zhoo nqrzq/ wr wkh h{whqw
wkdw wkh edvlf OFK2SLK idlov wr krog/ suhglfwdeoh fkdqjhv lq wd{hv fdq kdyh uhdo
h�hfwv rq frqvxpswlrq dqg lqyhvwphqw/ dqg jryhuqphqw ghew srolf| pd| d�hfw
qdwlrqdo vdylqjv dqg srvvleo| jurzwk udwhv1

Xvlqj krxvhkrog0ohyho frqvxpswlrq gdwd iurp wkh Frqvxphu H{shqglwxuh Vxu0
yh| +FH[,/ L h{dplqh zkhwkhu h{shqglwxuhv rq frqvxpswlrq lqfuhdvh frqwhpsr0
udqhrxvo| zlwk suhglfwdeoh fkdqjhv lq Vrfldo Vhfxulw| wd{ udwhv15 Lqglylgxdov zlwk
zdjh dqg vdodu| lqfrph hduqhg lq wkh Xqlwhg Vwdwhv duh vxemhfw wr Vrfldo Vhfxulw|
wd{ zlwkkroglqj ri durxqg vhyhq shufhqw ri wkhlu jurvv sd| xs wr dq dqqxdo pd{l0
pxp lqfrph ohyho1 Vrfldo Vhfxulw| wd{ udwhv surylgh wzr vrxufhv ri yduldwlrq1 Iluvw/
wkhuh kdyh ehhq d vhulhv ri suh0dqqrxqfhg wd{ udwh lqfuhdvhv lq wkh �bHf*v zklfk
kdyh d�hfwhg doo zdjh dqg vdodu| hduqhuv1 Vlqfh wkh vkduh ri diwhu0wd{ oderu lqfrph
lq wrwdo lqfrph gl�huv dfurvv krxvhkrogv dqg vlqfh vrph lqglylgxdov duh qrw vxe0
mhfw wr Vrfldo Vhfxulw| wd{ zlwkkroglqj/ wkhvh fkdqjhv surgxfh gl�huhqw shufhqwdjh
fkdqjhv lq lqfrph iru gl�huhqw krxvhkrogv1 Vhfrqg/ zkhq dq lqglylgxdo*v lqfrph
hduqhg lq d fdohqgdu |hdu uhdfkhv wkh pd{lpxp wd{deoh dprxqw/ wkdw lqglylgxdo*v
wdnh0krph sd| lqfuhdvhv ehfdxvh Vrfldo Vhfxulw| wd{hv duh qr orqjhu zlwkkhog iurp
klv ru khu sd|fkhfn1 Lq Mdqxdu| ri wkh iroorzlqj |hdu/ zkhq zlwkkroglqj ehjlqv
djdlq/ wdnh0krph sd| idoov djdlq1 Wdeoh 414 vkrzv wkh udwhv dqg fdsv iru wkh vdpsoh
shulrg ri �bHf wr �bb�1

Xqghu wkh qxoo k|srwkhvlv/ krxvhkrog frqvxpswlrq vkrxog qrw uhvsrqg wr wkhvh
fkdqjhv lq wd{ udwhv vlqfh wkh| duh h{shfwhg1 Wkh vpdoo fkdqjhv lq wd{ udwhv duh
ohjlvodwhg dqg dqqrxqfhg zhoo dkhdg ri wlph1 Kljk0lqfrph lqglylgxdov zkr klw
wkh wd{ fds jhqhudoo| vhh wklv  xfwxdwlrq lq wkhlu diwhu0wd{ zdjhv dqqxdoo|/ dqg/
diwhu �bH2/ wkh fkdqjhv lq wkh wd{ fds dwwhpsw wr dgmxvw wkh fds iru dyhudjh zdjh
jurzwk16 Lq wkh FH[/ wkh dyhudjh dqqxdo zdjh dqg vdodu| lqfrph dprqj khdgv ri
krxvhkrogv zkr klw wkh wd{ fds lv mD2c �HD1 Lq wkh plggoh |hdu ri p| vdpsoh/ �bHS/

4Dv L glvfxvv lq Vhfwlrq 5/ wkh wkhru| suhglfwv vprrwklqj lq h{shfwhg pdujlqdo xwlolw|� ri0
whq fdoohg Kdoo*v Pduwlqjdoh k|srwkhvlv� zklfk grhv qrw jhqhudoo| lpso| vprrwklqj ri h{shfwhg
frqvxpswlrq/ zklfk L uhihu wr dv wkh edvlf OFK2SLK1

5L dp lqghewhg wr Mrho Vohpurg iru ruljlqdoo| srlqwlqj ph wr wkh Vrfldo Vhfxulw| wd{ fds dv d
qlfh whvw ri wkh edvlf OFK2SLK1

6Ehjlqlqj lq 4<;5/ wkh pd{lpxp frqwulexwlrq zdv dgmxvwhg xszdug dxwrpdwlfdoo| edvhg rq
wkh dyhudjh dqqxdo shufhqw zdjh fkdqjh dqg wkhq urxqghg wr wkh qhduhvw �jxuh glylvleoh e|
'6331 Iurp 4<<3 wr 4<<5 wklv wudqvlwlrq uxoh zdv dffhohudwhg ehfdxvh suhylrxv dgmxvwphqwv kdg
ljqruhg qrq0zdjh dqg ghihuuhg frpshqvdwlrq zklfk kdg ehhq jurzlqj pruh udslgo| wkdq zdjh
frpshqvdwlrq1
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Wdeoh 414= Wkh Vrfldo Vhfxulw| Wd{ Vwuxfwxuh/ 4<;304<<6

Wd{ Udwh Pd{lpxp Dqqxdo Pd{lpxp Dqqxdo
\hdu +shufhqw, Frqwulexwlrq Shu Hduqhu Wd{deoh Hduqlqjv
�bHf S��� �c DHH 2Dc bff
�bH� S�SD �c b.D 2bc .ff
�bH2 S�.f 2c �.� �2c eff
�bH� S�.f 2c �b2 �Dc .ff
�bHe- S�.f 2c D�� �.c Hff
�bHD .�fD 2c .b2 �bc Sff
�bHS .��D �c ff� e2c fff
�bH. .��D �c ��2 e�c Hff
�bHH .�D� �c �Hf eDc fff
�bHb .�D� �c SfD eHc fff
�bbf .�SD �c b2e D�c �ff
�bb�
rdvgl= S�2f �c ��� D�c eff
kl= ��eD �c H�2 �2Dc fff
�bb2
rdvgl= S�2f �c ee� DDc Dff
kl= ��eD �c HHH ��fc 2ff
�bb�
rdvgl= S�2f �c D.� D.c Sff
kl= ��eD �c bDH ��Dc fff

- Wkh wd{ udwh lq 4<;7 lqfoxghv wkh wd{ fuhglw1
Gdwd uhihuv wr RDVGL dqg KL h{fhsw zkhuh qrwhg1 Vrxufh= Vrfldo Vhfxulw| Dgplqlvwudwlrq

+4<<3, Wdeohv 51D6/ 51D7/ dqg 51D8 dqg Wkh Vrfldo Vhfxulw| Exoohwlq/ +Mdqxdu|/ 4<<6,1

d shuvrq zlwk wklv zdjh lqfrph zrxog kdyh d m��2 whpsrudu| lqfuhdvh lq prqwko|
diwhu0wd{ lqfrph iurp plg0Rfwrehu xqwlo wkh hqg ri Ghfhpehu1 Wkh Vrfldo Vhfxulw|
wd{ v|vwhp wkxv surylghv d svhxgr0qdwxudo h{shulphqw wr txdqwli| frqvxpswlrq
uhvsrqvhv wr suhglfwdeoh fkdqjhv lq lqfrph1

L �qg wkdw krxvhkrogv fkdqjh wkhlu frqvxpswlrq h{shqglwxuhv lq uhvsrqvh wr
wkh suhglfwdeoh  xfwxdwlrqv lq lqfrph lqgxfhg e| wkh Vrfldo Vhfxulw| wd{ v|vwhp1
Dq h{shfwhg/ rqh shufhqw lqfuhdvh lq diwhu0wd{ lqfrph lq d wkuhh prqwk lqwhuydo
lqfuhdvhv qrqgxudeoh frqvxpswlrq h{shqglwxuhv e| durxqg kdoi ri d shufhqw1 Zkloh
qrw vwdwlvwlfdoo| vljql�fdqw/ vlplodu +exw pruh yrodwloh, srlqw hvwlpdwhv duh rewdlqhg
zkhq lghqwl�fdwlrq lv ghulyhg iurp wkh gl�huhqfhv lq ehkdylru ehwzhhq d wuhdwphqw
jurxs ri hduqhuv zkr kdyh Vrfldo Vhfxulw| wd{hv zlwkkhog iurp wkhlu sd|fkhfnv dqg
d frqwuro jurxs ri hduqhuv zkr gr qrw1 Wkxv frqvxpswlrq vprrwklqj lv uhmhfwhg1

Zkdw dowhuqdwlyh prgho pljkw dffrxqw iru wklv ehkdylruB Li vrph iudfwlrq ri
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krxvhkrogv hlwkhu duh oltxlglw| frqvwudlqhg ru ehkdyh dv �ex�hu0vwrfn� frqvxphuv/
wkhq krxvhkrogv zlwk ihz dvvhwv vkrxog vkrz wkh vwurqjhvw ylrodwlrqv ri frqvxps0
wlrq vprrwklqj1 Xqiruwxqdwho|/ wkh whvw dqg gdwd surylgh olwwoh hylghqfh dv wr
zkhwkhu idplolhv zlwk ohvv fdvk0rq0kdqg uhdfw pruh wr h{shfwhg fkdqjhv lq lq0
frph/ dowkrxjk wkhuh lv hylghqfh wkdw |rxqj krxvhkrogv/ zkr duh pruh olnho| wr eh
frqvwudlqhg ru ex�hu0vwrfn djhqwv/ gr uhdfw pruh vwurqjo| wr wkhvh suhglfwdeoh lq0
frph fkdqjhv1 L �qg wkdw/ frqvlvwhqw zlwk vrph prghov ri erxqghg0udwlrqdolw|/ wkh
vwurqjhvw ylrodwlrqv ri frqvxpswlrq vprrwklqj duh irxqg iru vhpl0gxudeoh lwhpv�
wkdw lv iru vxefdwhjrulhv ri frqvxpswlrq lq zklfk krxvhkrogv fdq vxevwlwxwh sxu0
fkdvhv dfurvv wlph zlwk olwwoh xwlolw| orvv dqg iru zklfk sxufkdvhv jhqhudoo| gr qrw
hpsor| fuhglw1 Ilqdoo|/ wkh srlqw0hvwlpdwh ri wkh uhvsrqvh ri frqvxpswlrq lv odujhu
wkdq zkdw zrxog eh frqvlvwhqw zlwk d w|slfdoo| sdudphwhul}hg ex�hu0vwrfn prgho
ru zlwk d prgho lq zklfk krxvhkrogv duh vlpso| vxusulvhg e| wkh lqfrph fkdqjhv1

Lq sduw/ wklv whvw xqfryhuv vwurqj ylrodwlrqv ri frqvxpswlrq vprrwklqj ehfdxvh
lw lpsuryhv rq prvw suhylrxv krxvhkrog0ohyho whvwv17 Lw grhv vr lq irxu pdlq zd|v1
Iluvw/ wkh lqfrph fkdqjhv fdxvhg e| Vrfldo Vhfxulw| zlwkkroglqj duh fdofxodwhg dw
wkh krxvhkrog0ohyho dqg duh h{rjhqrxv wr wkh krxvhkrog1 Wkh suhglfdeoh fkdqjh
lq lqfrph lv wkxv qrw kljko| fruuhodwhg zlwk oderu vxsso| h�hfwv ru +jurxs0ohyho,
idplo| vl}h pryhphqwv1 Vxfk d fruuhodwlrq uhgxfhv wkh srzhu ri pdq| suhylrxv
whvwv1 Vhfrqg/ wkh suhglfwdeoh fkdqjhv lq lqfrph duh odujh dqg hdvlo| lghqwl�deoh1
Lqfrph fkdqjhv gxh wr wkh wd{ fds duh durxqg qlqh shufhqw ri qhw lqfrph1 Phd0
vxuhphqw huuru lq wkh lqfrph fkdqjh lv uhodwlyho| vpdoo ehfdxvh wkh lqfrph fkdqjh
lv fdofxodwhg iurp wkh ohyho ri lqglylgxdo oderu lqfrph/ qrw wkh fkdqjh lq lqfrph1
Wklug/ wkh Frqvxphu H{shqglwxuh Vxuyh| surylghv frpsuhkhqvlyh gdwd rq pdq|
gl�huhqw w|shv ri frqvxpswlrq h{shqglwxuhv dw wkh krxvhkrog ohyho1 Suhylrxv pl0
furhfrqrplf vwxglhv riwhq kdyh kdg wr pdnh gr zlwk irrg frqvxpswlrq dv wkh rqo|
phdvxuh ri qrqgxudeoh frqvxpswlrq1 Ilqdoo|/ ehfdxvh wklv whvw kdv d odujh wlph0
vhulhv glphqvlrq +�S. wkuhh0prqwk shulrgv, dqg lqglylgxdo0ohyho phdvxuhv ri fkdqjh
lq lqfrph +lqfoxglqj d frqwuro jurxs,/ lw dyrlgv wkh srru shuirupdqfh ri whvwv xvlqj
vkruw0sdqhov zlwk frpprq phdvxuhv ri h{shfwhg fkdqjh lq lqfrph/ ghprqvwudwhg
lq Pduljhu dqg Vkdz +4<<6,1

Lq sduw/ krzhyhu/ wklv whvw dvnv d gl�huhqw txhvwlrq wkdq pxfk ri wkh suhylrxv
olwhudwxuh1 Prvw lpsruwdqwo|/ wklv whvw lv dvnv zkhwkhu h{shqglwxuhv duh vprrwkhg
dfurvv �0prqwk shulrgv1 Prvw suhylrxv whvwv kdyh hpsor|hg dqqxdo gdwd dqg riwhq
lghqwl�hg h{shfwhg lqfrph fkdqjhv iurp hlwkhu orzhu0iuhtxhqf| olih0f|foh pryh0
phqwv ru furvv0vhfwlrqdo gl�huhqfhv lq lqfrph jurzwk1 Lw lv txlwh srvvleoh/ dqg
lqghhg frqvlvwhqw zlwk wkh prgho ri erxqghg udwlrqdolw| glvfxvvhg vxevhtxhqwo|/
wkdw frqvxpswlrq h{shqglwxuhv duh srruo| vprrwkhg dfurvv lqfrph  xfwxdwlrqv dw
�0prqwk lqwhuydov exw duh zhoo vprrwkhg dw orzhu0iuhtxhqflhv1

Wzr �qdo fkdudfwhulvwlfv ri wklv whvw duh zruwk| ri qrwh1 Iluvw/ li rqh lv frq0
fhuqhg zlwk hvwlpdwlqj wkh h�hfw ri �vfdo srolf|/ wklv whvw |lhogv d nh| hodvwlflw| ri
lqwhuhvw= wkh h{whqw wr zklfk fxuuhqw ghvluhg vshqglqj fkdqjhv lq uhvsrqvh wr dq h{0

7Vhfwlrq 6 glvfxvvhv wkhvh srlqwv dqg wkh suhylrxv olwhudwxuh lq pruh ghwdlo1
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shfwhg/ wd{0gulyhq fkdqjh lq lqfrph18 Wkh glvwlqfwlrq ehwzhhq wd{0gulyhq fkdqjhv
lq lqfrph dqg rwkhu fkdqjhv lv lpsruwdqw rqfh wkh edvlf OFK2SLK lv uhmhfwhg/ vlqfh
vrph dowhuqdwlyh wkhrulhv ri frqvxpswlrq ehkdylru vxjjhvw wkdw wkh vrxufh ri wkh
h{shfwhg lqfuhdvh lq sduw ghwhuplqhv wkh pdjqlwxgh ri wkh frqvxpswlrq uhvsrqvh1
Vhfrqg/ zkloh wkh gdwdvhw lv uhsuhvhqwdwlyh ri wkh hqwluh X1V1 srsxodwlrq/ wkh Vrfldo
Vhfxulw| h{shulphqw uholhv pruh khdylo| rq kljk0lqfrph krxvhkrogv1 Pdq| suhylrxv
vwxglhv kdyh irfxvvhg rq jurxsv/ vxfk dv xqlrq zrunhuv ru wkh hoghuo|/ iru zklfk
oltxlglw| frqvwudlqwv duh pruh olnho| wr eh lpsruwdqw wkdq iru wkh jhqhudo srsxod0
wlrq1 Wklv whvw ohdqv pruh khdylo| rq kljk0lqfrph lqglylgxdov zkr duh frqwlqxrxvo|
hpsor|hg/ d jurxs wkdw lv ohvv olnho| wkdq dyhudjh wr eh oltxlglw| frqvwudlqhg/ exw
dovr d jurxs wkdw kdv d kljk ydoxh ri wlph1

Wkh qh{w vhfwlrq suhvhqwv wkh edvlf OFK2SLK1 Vhfwlrq � frqwdlqv d eulhi fulwlfdo
uhylhz ri suhylrxv hpslulfdo uhvhdufk rq frqvxpswlrq vprrwklqj1 Lq vhfwlrq e/ wkh
gdwd lv ghvfulehg/ dqg lq vhfwlrq D wkh whvw suhvhqwhg1 Vhfwlrq S whvwv frqvxpswlrq
vprrwklqj dqg dqdo|}hv wkh urexvwqhvv ri wkh whvw1 Lq vhfwlrq ./ L glvfxvv dqg
whvw dowhuqdwlyh prghov ri frqvxpswlrq ehkdylru/ zkloh wkh �qdo vhfwlrq frqfoxghv1
Dsshqgl{ � surylghv wkh ghwdlov ri wkh gdwd dqg yduldeoh frqvwuxfwlrq1

51 Frqvxpswlrq Vprrwklqj

Wkh vwduwlqj srlqw iru prvw prghuq vwxglhv ri frqvxpswlrq lv wkh iroorzlqj fdqrql0
fdo prgho ri frqvxphu rswlpl}dwlrq1 Krxvhkrogv fkrrvh frqvxpswlrq h{shqglwxuhv
wr pd{lpl}h xwlolw| vxemhfw wr d olihwlph exgjhw frqvwudlqw=

�@% .r

%
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|'r

q|3r�Eg|�DE5|� n qAn�3rT EgAn�c �An�c 5An��
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+514,

7�A� �|n� ' -|E�| n E�� � |�t| � S|� +515,

g| ' E�� B�g|3� n S| +516,

�An� � f( �rc gr jlyhq +517,

zkhuh .r lv wkh h{shfwdwlrqv rshudwru frqglwlrqdo rq doo lqirupdwlrq dydlodeoh dw
wlph r> q lv wkh glvfrxqw idfwru> S| uhsuhvhqwv uhdo h{shqglwxuh rq frqvxpswlrq
jrrgv> g lv wkh uhdo vwrfn ri frqvxpswlrq jrrgv zklfk gl�huv iurp S rqo| wr
wkh h{whqw wkdw vrph frqvxpswlrq jrrgv duh gxudeoh/ vwrudeoh ru surylgh odvw0
lqj xwlolw|>9 B 5 Efc �o lv wkh ghsuhfldwlrq udwh ri frqvxpswlrq jrrgv> �E�� lv
dq lqwhuwhpsrudoo|0vhsdudeoh iholflw| ixqfwlrq zklfk lv vwdeoh wkurxjk wlph/ lq0
fuhdvlqj dqg frqfdyh> 5| frqwdlqv yduldeohv vxfk dv idplo| vl}h ru wdvwh vkrfnv

8Wzr fdyhdwv duh lq rughu1 Iluvw/ vlqfh wklv whvw lv d uhgxfhg irup whvw/ wklv hodvwlflw| vkrxog
rqo| eh wdnhq wr dsso| wr vlplodu wd{ fkdqjhv1 Prvw lpsruwdqwo|/ pxfk odujhu lqfrph fkdqjhv
pd| zhoo kdyh pxfk vpdoohu hodvwlflwlhv1 Vhfrqgo|/ wkh wd{�fds0lqgxfhg fkdqjhv lq lqfrph duh
h�hfwlyho| oxps0vxp1 Fkdqjhv lq wd{ udwhv zloo kdyh dgglwlrqdo oderu vxevlwxwlrq h�hfwv zklfk
zloo olnho| dowhu frqvxpswlrq ehkdylru1

9Zkhq wkh ghsuhfldwlrq udwh lv rqh/ wklv lv wkh fdqqrqlfdo prgho ri qrqgxudeoh frqvxpswlrq
fkrlfh +Kdoo 4<:;,> zkhq wkh ghsuhfldwlrq udwh lv ohvv wkdq rqh/ wkh prgho lv wkh vwdqgdug prgho
ri rswlpdo fkrlfh ri gxudeoh h{shqglwxuhv +Pdqnlz 4<;5,1
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zklfk fkdqjh pdujlqdo xwlolw| +wkurxjk wkh ixqfwlrq DE��,> �| lv krxvhkrog dv0
vhwv> -| lv wkh jurvv diwhu0wd{ uhdo lqwhuhvw udwh> t| lv vwrfkdvwlf oderu lqfrph>: � |
lv wkh Vrfldo Vhfxulw| wd{ udwh rq oderu lqfrph> dqg �qdoo| T E�c �� fdswxuhv wkh
ydoxh ri dvvhwv ohiw dw ghdwk lq wkh irup ri ehtxhvwv1 Krxvhkrogv duh qrw doorzhg
wr glh zlwk qhjdwlyh dvvhwv1 Zkhq T � f/ htxdwlrqv +514,0+517, uhsuhvhqw wkh
olih0f|foh k|srwkhvlv1 Zkhq lqglylgxdov olyh 7 |hduv dqg T EgAn�c �An�c 5An�� �S

An7

|'An�
q|3A3��Eg|�DE5|�nq7T EgAn�c �An7n�c 5An7n��/ wkhvh htxdwlrqv uhsuhvhqw

wkh shupdqhqw lqfrph k|srwkhvlv +zlwk rffdvlrqdo srvlwlyh dvvhw uhvwulfwlrqv,1
Sulru wr wkh odvw shulrg ri olih/ wkh Hxohu htxdwlrq iru wkh sureohp lv=

��Eg|�DE5|� ' q-|.| d�
�Eg|n��DE5|n��o � +518,

Wklv htxdwlrq lpsolhv wkdw krxvhkrogv vhhn wr htxdwh pdujlqdo xwlolw| dfurvv wlph/
zlwk srvvleoh  xfwxdwlrqv gxh erwk wr fkdqjhv lq wkh uhodwlyh sulfh ri frqvxpswlrq
dfurvv shulrgv/ -|/ dqg wr fkdqjhv lq yduldeohv wkdw vkliw pdujlqdo xwlolw|/ vxfk dv
idplo| vl}h/ 5|1

Xqghu udwlrqdo h{shfwdwlrqv/ li 5| lv frqvwdqw dqg wkh lqwhuhvw udwh htxdov wkh
glvfrxqw udwh/ htxdwlrq +518, lpsolhv wkdw pdujlqdo xwlolw| iroorzv d Pduwlqjdoh
surfhvv1 Vlqfh krxvhkrogv sodq wr htxdwh pdujlqdo xwlolw| wrgd| dqg wrpruurz/
dq| h{ srvw gl�huhqfh ehwzhhq pdujlqdo xwlolw| wrgd| dqg wrpruurz pxvw eh gxh
wr lqirupdwlrq qrw dydlodeoh wrgd|1 Wkdw lv/ ��Eg|n�� ' ��Eg|� n 0|n�/ zkhuh wkh
lqqrydwlrq dw wlph |n� lv ruwkrjrqdo wr doo lqirupdwlrq dydlodeoh wr wkh krxvhkrogv
dw wlph |1; Wr ghulyh dq hvwlpdeoh Hxohu htxdwlrq/ lw lv w|slfdoo| dvvxphg wkdw= d,
wkh frqvxpswlrq h{shqglwxuhv ehlqj h{dplqhg duh qrw gxudeoh ru vwrudeoh dqg gr
qrw surylgh odvwlqj xwlolw|> e, wkh xwlolw| ixqfwlrq lv ri wkh frqvwdqw uhodwlyh ulvn
dyhuvlrq +FUUD, irup> f, wkdw frqvxpswlrq lv orj0qrupdoo| glvwulexwhg> dqg g,
5|n� lv nqrzq dw wlph |1 Lq wklv fdvh wkh Hxohu htxdwlrq ehfrphv=

{*?ES|n�� ' j *?Eq-|� n j *?

#
DE5|n��

DE5|�

$
n

4

2
.|Ydu E{ *?ES|n��� n "|n� +519,

zkhuh j lv wkh lqwhuwhpsrudo hodvwlflw| ri vxevwlwxwlrq/ 4 lv wkh frh!flhqw ri uhodwlyh
ulvn dyhuvlrq/ dqg "|n� ' *?ES|n��� .|d*?ES|n��o1<

D odujh erg| ri olwhudwxuh kdv surfhhghg xqghu wkh dvvxpswlrq wkdw wkh h{0
shfwhg yduldqfh ri wkh orj ri frqvxpswlrq lv ruwkrjrqdo wr lqirupdwlrq dydlodeoh dw
wlph |1 Lq wklv fdvh/ diwhu frqglwlrqlqj rq wkh uhdo lqwhuhvw udwh dqg yduldeohv zklfk
sodxvleo| dowhu wkh pdujlqdo xwlolw| ri frqvxpswlrq ryhu wkh olih f|foh/ htxdwlrq
+519, lpsolhv wkdw wkh shufhqw fkdqjh lq frqvxpswlrq vkrxog eh xqfruuhodwhg zlwk
dq| yduldeohv gdwhg | ru hduolhu1 Wklv sdshu uhihuv wr wklv dv wkh nh| lpsolfdwlrq

:Iroorzlqj frqyhqwlrq/ wlph w yduldeohv duh dvvxphg nqrzq zkhq wkh krxvhkrog fkrrvhv frq0
vxpswlrq lq w1

;Lq klv vhplqdo sdshu/ Kdoo +4<:;, ghulyhv wklv uhvxow zkhq � @ 4 dqg vkrzv wkdw/ li lq
dgglwlrq wkh xwlolw| ixqfwlrq lv txdgudwlf/ wkhq htxdwlrq +518, lpsolhv wkdw frqvxpswlrq iroorzv d
Pduwlqjdoh surfhvv dqg fw.4 @ fw . %w.41

<Xqghu wkhvh dvvxpswlrqv � @ 4

�
1 Dowhuqdwlyho|/ d vlplodu Hxohu htxdwlrq fdq eh ghulyhg dv d

Wd|oru dssur{lpdwlrq wr +518,1 Vhh G|qdq +4<<6,1
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ri wkh edvlf OFK2SLK dqg wr wkh iroorzlqj htxdwlrq dv wkh olqhdu frqvxpswlrq
Hxohu htxdwlrq=

{*?ES|n�� ' j *?Eq-|� n j *?

#
DE5|n��

DE5|�

$
n "�

|n�
c +51:,

zkhuh wkh yduldqfh whup kdv vlpso| ehhq dgghg wr wkh huuru whup1 Sduvlprq| lv wkh
hvvhqfh ri prghoolqj/ dqg pdq| lqvljkwv fdq eh gudzq/ hvshfldoo| dw wkh djjuhjdwh
ohyho/ iurp wkh dvvxpswlrq wkdw wkh olqhdu Hxohu htxdwlrq lv wuxh dw wkh krxvhkrog
ohyho1 Ixuwkhu/ wr gdwh wkh hpslulfdo hylghqfh uhmhfwlqj wkh edvlf OFK2SLK dv d
uhdvrqdeoh dssur{lpdwlrq wr uhdolw| lv qrw ryhuzkhoplqj1 Jlyhq wkdw wkh edvlf
Hxohu htxdwlrq lv erwk kljko| xvhixo dqg zlgho| xvhg/ zkhwkhu lw lv dssur{lpdwho|
wuxh ru qrw lv d fuxfldo lvvxh lq wkh vwxg| ri frqvxphu ehkdylru1

Li rqh hvwlpdwhv htxdwlrq +51:, dqg yduldeohv nqrzq dv ri wlph | gr qrw hqwhu
vljql�fdqwo|/ wkhq wkh frh!flhqw rq wkh uhdo lqwhuhvw udwh surylghv dq hvwlpdwh ri
wkh lqwhuwhpsrudo hodvwlflw| ri frqvxpswlrq/ dqg wklv dqg wkh frqvwdqw |lhog dq
hvwlpdwh ri wkh glvfrxqw udwh1

Prvw suhylrxv vwxglhv fkrrvh wr whvw zkhwkhu h{shfwhg fkdqjhv lq krxvhkrog
lqfrph kdyh suhglfwlyh srzhu iru fkdqjhv lq frqvxpswlrq lq htxdwlrq +51:,1 Rqh
uhdvrq wr whvw h{shfwhg lqfrph lv klvwrulfdo= sulru wr Kdoo +4<:;,/ hfrqrplvwv jhq0
hudoo| prghoohg frqvxpswlrq dv d ixqfwlrq ri fxuuhqw dqg sdvw lqfrph dqg pdgh
qr irupdo glvwlqfwlrq ehwzhhq h{shfwhg dqg xqh{shfwhg fkdqjhv lq lqfrph1 Lq
dgglwlrq/ krzhyhu/ whvwlqj zkhwkhu h{shfwhg lqfrph jurzwk lv fruuhodwhg zlwk frq0
vxpswlrq jurzwk doorzv rqh wr hydoxdwh wkh hfrqrplf lpsruwdqfh ri wkh uhmhfwlrq
dqg wr dvvhvv zkdw dowhuqdwlyh k|srwkhvlv pljkw eh fdxvlqj wkh idloxuh1 Iru wklv
vhfrqg uhdvrq/ L uhpdlq lq wklv wudglwlrq dqg whvw htxdwlrq +51:, e| lqfoxglqj d
phdvxuh ri wkh fkdqjh lq diwhu0wd{ lqfrph gxh wr lqglylgxdo0vshfl�f fkdqjhv lq
Vrfldo Vhfxulw| wd{ udwhv1

61 D Eulhi Klvwru| ri H{fhvv Vhqvlwlylw| Whvwv

Wklv vhfwlrq prwlydwhv wkh fxuuhqw vwxg| e| foduli|lqj lwv vwuhqjwkv uhodwlyh wr
wkh suhylrxv olwhudwxuh1 Iru pruh frpsuhkhqvlyh uhylhzv vhh Ghdwrq +4<<5, dqg
Eurzqlqj dqg Oxvdugl +4<<9,1

Wkh pdlq phwkrgrorj| iru whvwlqj wkh edvlf OFK2SLK dw wkh krxvhkrog ohyho
zdv slrqhhuhg e| Kdoo dqg Plvknlq +4<;5, dqg Vkdslur +4<;7,1 Wkh vwudwhj| frq0
vlvwv ri xvlqj wkh Sdqho Vwxg| ri Lqfrph G|qdplfv +SVLG, wr h{dplqh zkhwkhu
frqvxpswlrq uhvsrqgv wr h{shfwhg fkdqjhv lq lqfrph143 Wkhuh duh wzr pdlq zhdn0
qhvvhv zlwk wklv olqh ri dwwdfn1

Iluvw/ wkh rqo| phdvxuh ri frqvxpswlrq lq wkh SVLG lv �xvxdo zhhno|� irrg
frqvxpswlrq/ zklfk lv olnho| erwk wr eh d yhu| qrlv| phdvxuh ri frqvxpswlrq dqg
wr kdyh d orzhu hodvwlflw| wkdq pdq| rwkhu w|shv ri frqvxpswlrq/ vlqfh d fhuwdlq

43Kdoo dqg Plvknlq +4<;5, whvw pruh wkdq mxvw wklv/ exw wklv fruuhodwlrq zdv wkh pdlq ylrodwlrq
wkh| xqfryhuhg1

9



dprxqw ri irrg frqvxpswlrq lv qhfhvvdu|1 Wkh vshfl�f txhvwlrq xvhg lq wkh SVLG
vxuyh| grhv qrw fohduo| gholqhdwh zkhwkhu wkh �xvxdo zhhn� lv xvxdo iru wkh wlph ri
wkh lqwhuylhz ru iru wkh suhylrxv fdohqgdu |hdu/ wr zklfk pdq| txhvwlrqv +dqg wkh
suhylrxv vxuyh| txhvwlrq, uhihu1 Wkh phwkrgrorj| kdv ehhq h{whqghg e| Dowrqml
dqg Vlrz +4<;:,/ ]hoghv +4<;<d,/ Uxqnoh +4<<4,/ Fdpsehoo +4<;:, dqg Mdshool/
Slvfknh dqg Vrxohohv +4<<8,/ dqg wkhuh lv qr frqvhqvxv dprqj wkhvh sdshuv dv wr
zkhwkhu wkh olqhdu Hxohu htxdwlrq lv uhmhfwhg e| wkh gdwd1

Lq uhvsrqvh wr wkh sureohpv zlwk irrg frqvxpswlrq/ uhfhqw uhvhdufk kdv wxuqhg
wr xvlqj wkh Frqvxphu H{shqglwxuh Vxuyh| +FH[, zklfk frqwdlqv pxfk ehwwhu
lqirupdwlrq rq krxvhkrog0ohyho frqvxpswlrq1 Xvlqj d vlplodu whfkqltxh/ Dwwdqd0
vlr dqg Zhehu +4<<8, �qg hylghqfh wkdw wkh olqhdu Hxohu htxdwlrq lv ylrodwhg dqg
hylghqfh wkdw lw lv qrw144 Oxvdugl +4<<9, xvhv d wzr0vdpsoh lqvwuxphqwdo yduldeohv
surfhgxuh wr pdwfk wkh kljkhu0txdolw| lqfrph gdwd iurp wkh SVLG zlwk frqvxps0
wlrq gdwd iurp wkh FH[1 Wklv |lhogv d pruh srzhuixo whvw wkdq xvh ri hlwkhu gdwdvhw
dorqh/ dqg vkh uhmhfwv wkh Pduwlqjdoh k|srwkhvlv1

Krzhyhu/ wkhvh whvwv vwloo vx�hu iurp d vhfrqg vhw ri zhdnqhvvhv uhodwhg wr
wkh frqvwuxfwlrq ri �h{shfwhg� lqfrph1 Iluvw/ lw lv gl!fxow wr frqvwuxfw txdolw|
phdvxuhv ri h{shfwhg lqfrph jurzwk wkdw duh qrw kljko| fruuhodwhg zlwk pdujlqdo
xwlolw| vkliwhuv1 H{shfwhg fkdqjhv lq lqfrph duh xvxdoo| phdvxuhg e| suhglfwlqj
wkh fkdqjh lq lqfrph xvlqj suhghwhuplqhg yduldeohv vxfk dv hgxfdwlrq/ rffxsd0
wlrq/ lqgxvwu|/ dqg djh145 Wkxv/ lq sduw/ wkhvh vwxglhv duh h{dplqlqj zkhwkhu wkh
djh0sur�oh ri frqvxpswlrq wudfnv wkh djh0sur�oh ri lqfrph146 Vlqfh wkh lqfrph
sur�oh kdv d kxps0vkdsh ryhu wkh olih f|foh zklfk lv vlplodu wr wkh vkdshv ri pdu0
jlqdo xwlolw| vkliwhuv vxfk dv idplo| vl}h dqg oderu vxsso|/ lw lv gl!fxow wr vhsdudwh
wkh uhodwlyh urohv ri wkhvh yduldeohv lq fdxvlqj wkh kxps0vkdsh ri frqvxpswlrq
ryhu wkh olih f|foh1 Vhfrqg/ li wkhuh duh shupdqhqw xqh{shfwhg vkrfnv wr wkh djh
sur�oh ri hduqlqjv/ wkhq frqvxpswlrq vkrxog wudfn wkhvh fkdqjhv1 Wkh rxwolqhg
surfhgxuh zrxog lqfoxgh wkhvh fkdqjhv lq lwv phdvxuh ri h{shfwhg lqfrph fkdqjh/
dqg wkxv lqfruuhfwo| uhmhfw wkh olqhdu Hxohu htxdwlrq1 Wklug/ prvw lqglylgxdo lq0
frph pryhphqwv duh fdxvhg e| lglrv|qfudwlf vrxufhv zklfk duh qrw suhglfwdeoh
iurp lqirupdwlrq derxw dq lqglylgxdo*v djh/ rffxsdwlrq/ hgxfdwlrq/ hwf1 Zkloh
wkh lqvwuxphqwv hpsor|hg lq wkhvh vwxglhv gr d uhdvrqdeoh mre ri suhglfwlqj oderu
lqfrph/ wkh vwxglhv hpsor| d odujh vhw ri lqvwuxphqwv147 Lqvwuxphqwdo yduldeohv

44Dwwdqdvlr dqg Zhehu +4<<8, lq Wdeoh 7 vkrz wkdw h{shfwhg lqfrph jurzwk suhglfwv irrg frq0
vxpswlrq jurzwk1 Wkh sdshu vkrzv wkdw zkhq h{shfwhg fkdqjh lq rwkhu qrqgxudeoh frqvxpswlrq
lv lqfoxghg dv dq lqghshqghqw yduldeoh/ lw kdv d srvlwlyh frh!flhqw dqg wkh frh!flhqw rq h{shfwhg
oderu lqfrph uhpdlqv srvlwlyh exw ehfrphv vwdwlvwlfdoo| lqvljql�fdqw1 Lq frqwudvw wr wkh dxwkruv/
L lqwhusuhw wklv dv ghprqvwudwlqj wkdw suhglfwdeoh pryhphqwv lq frqvxpswlrq duh fruuhodwhg zlwk
suhglfwdeoh pryhphqwv lq lqfrph1

45Dwwdqdvlr dqg Zhehu +4<<8, gr qrw xvh lqgxvwu|/ rffxsdwlrq/ ru hgxfdwlrq/ exw lqvwhdg xvh
djh dqg odjjhg fkdqjhv lq frqvxpswlrq/ idplo| vl}h/ lqfrph dqg djjuhjdwh yduldeohv1

46Wkhvh whvwv whvwv duh wkxv orz0iuhtxhqf| whvwv/ dqg gr qrw ghdo zlwk wkh lvvxh dv wr zkhwkhu
frqvxpswlrq wudfnv lqfrph ryhu txduwhuo| lqwhuydov1

47Oxvdugl +4<<9, uhsruwv dq U5 ri durxqg 3=34 zkhq suhglfwlqj lqfrph lq wkh SVLG1 Dwwdqdvlr
dqg Zhehu +4<<8, kdyh dq U5 ri 3157 lq wkhlu �uvw vwdjh suhglfwlrq ri oderu lqfrph xvlqj 54
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hvwlpdwlrq zlwk zhdn lqvwuxphqwv fdq kdyh odujh �qlwh0vdpsoh eldvhv hyhq lq odujh
�qlwh vdpsohv148

Irxuwk/ suhihuhqfh sdudphwhuv pd| lq sduw ghwhuplqh zklfk rffxsdwlrq/ hgx0
fdwlrq dqg lqgxvwu| jurxsv lqglylgxdov vhohfw lqwr/ dqg wkhvh vdph sdudphwhuv dovr
ghwhuplqh wkh jurzwk udwh ri frqvxpswlrq1 Wklv djdlq frxog ohdg wr vsxulrxv uh0
vxowv149 Ilqdoo|/ dv Pduljhu dqg Vkdz +4<<6, kdyh hpskdvl}hg/ wkh Hxohu htxdwlrq
surylghv d whvwdeoh uhvwulfwlrq rq wkh wlph0vhulhv prphqwv ri frqvxpswlrq fkdqjhv
iru hdfk lqglylgxdo krxvhkrog1 Vlqfh djjuhjdwh vkrfnv pd| d�hfw krxvhkrogv gli0
ihuhqwldoo|/ furvv0vhfwlrqdo prphqwv fdqqrw eh xvhg wr frqvlvwhqwo| whvw wkh Hxohu
htxdwlrq1

Lq uhvsrqvh wr wklv vhw ri fulwltxhv/ vhyhudo uhfhqw vwxglhv kdyh wxuqhg wr txdvl
qdwxudo h{shulphqwv wr lghqwli| krxvhkrogv zklfk h{shulhqfh lglrv|qfudwlf/ h{0
shfwhg  xfwxdwlrqv lq lqfrph/ dqg wkh hylghqfh wkdw h{shfwhg lqfrph jurzwk suh0
glfwv frqvxpswlrq jurzwk lv exloglqj/ exw lv qrw frqfoxvlyh14: Vkhd +4<<8, h{sorlwv
xqlrq frqwudfwv zklfk fryhu vhyhudo |hduv dqg lqfoxgh sxeolfo|0nqrzq surylvlrqv iru
zdjh jurzwk1 Xvlqj SVLG gdwd/ wkh sdshu �qgv dq hodvwlflw| ri irrg frqvxpswlrq
zlwk uhvshfw wr wkhvh h{shfwhg lqfuhdvhv lq zdjhv durxqg rqh14; Vrxohohv +4<<8,/
lq uhvhdufk frqwhpsrudqhrxv zlwk wkh suhvhqw vwxg| dqg dovr xvlqj wkh FH[/ �qgv
wkdw krxvhkrog frqvxpswlrq lqfuhdvhv zkhq dqg vkruwo| diwhu krxvhkrogv uhfhlyh
wkhlu nqrzq Ihghudo lqfrph wd{ uhixqgv1 Wklug/ fkdswhu � ri Kd|dvkl +4<<:, xv0
lqj vxuyh|v ri krxvhkrog0ohyho lqfrph h{shfwdwlrqv/ hvwlpdwhv dq hodvwlflw| ri irrg
frqvxpswlrq zlwk uhvshfw wr h{shfwhg fkdqjhv lq lqfrph ri f��f iru Mdsdqhvh
krxvhkrogv1 Wkh frpprq zhdnqhvvhv ri wkhvh wkuhh sdshuv lv wkh vkruw h�hfwlyh
wlph krul}rq14< Ilqdoo|/ Sd{vrq +4<<5, ghprqvwudwhv wkdw vhdvrqdo  xfwxdwlrqv lq
lqfrph gxh wr gl�huhqw vhdvrqdo kduyhvw wlphv duh zhoo vprrwkhg e| djulfxowxudo
krxvhkrogv lq Wkdlodqg153

Wkh fxuuhqw whvw dyrlgv prvw ri erwk vhwv ri sureohpv1 L xvh ghwdlohg dqg uho0
dwlyho| dffxudwh frqvxpswlrq gdwd iurp wkh Frqvxphu H{shqglwxuh Vxuyh|1 Wkh
h{shulphqw surylghg e| wkh Vrfldo Vhfxulw| wd{ v|vwhp |lhogv d whvw zlwk odujh/
hdvlo|0phdvxudeoh/ fkdqjhv lq lqfrph zklfk duh h{rjhqrxv wr oderu vxsso| dqg
idplo| vl}h1 Wkhuh lv d odujh wlph krul}rq +�SH prqwkv, dqg krxvhkrogv zklfk

lqvwuxphqwv dqg zlwk 5;; revhuydwlrqv rq frkruw gdwd1 Vlqfh wkh frkruw whfkqltxhv douhdg|
h�hfwlyho| dyhudjh wkh gdwd/ wkh wuxh U5 ri wkh �uvw vwdjh uhjuhvvlrq lv pxfk vpdoohu1 Wkh FH[
lv olnho| wr kdyh d vljkwo| zruvh �w lq wkh �uvw vwdjh gxh wr wkh orzhu txdolw| ri wkh lqfrph gdwd1

48Vhh Erxqg/ Mdhjhu dqg Ednhu +4<<8,1
49Iru h{dpsoh/ kljk hgxfdwlrq jurxsv whqg wr kdyh vwhhshu lqfrph jurzwk1 Li sdwlhqw shrsoh

jhw kljkhu ohyhov ri hgxfdwlrq/ wkhq ehfdxvh sdwlhqw shrsoh kdyh kljkhu frqvxpswlrq jurzwk/
frqvxpswlrq zloo vhhp wr wudfn h{shfwhg fkdqjhv lq lqfrph1

4:Ghdwrq +4<<5,/ lq klv vxuyh| errn rq frqvxpswlrq/ vxppdul}hv wkh plfur hylghqfh djdlqvw
wkh edvlf SLK dv/ �zhdnhu dqg ohvv wudqvsduhqw wkdq lq wkh djjuhjdwh gdwd� +s1493,1

4;Wklv �qglqj lv vwdwlvwlfdoo| vljql�fdqw dw wkh 43( ohyho iru wkh hqwluh vdpsoh/ dqg dw wkh 8(
ohyho iru vrph vxevdpsohv1

4<Vrxohohv +4<<8, h{sorlwv d 44 |hdu shulrg ri dqqxdo sd|phqwv wkdw ydu| dfurvv krxvhkrogv1
53Wklv �qglqj lv frqvlvwhqw zlwk wkh lghd wkdw frqvxpswlrq lv vprrwkhg zhoo zkhq wkh xwlolw|

frvwv wr qrw grlqj vr duh odujh1 Wkdw lv/ lw lv qrw lqfrqvlvwhqw zlwk odfn ri frqvxpswlrq vprrwklqj
zkhq vpdoo xwlolw| orvvhv duh lqyroyhg1

;



sodxvleo| zrxog eh d�hfwhg txlwh vlploduo| e| djjuhjdwh vkrfnv klw wkh wd{ fds
lq gl�huhqw prqwkv dqg2ru idoo lqwr gl�huhqw wuhdwphqw2frqwuro jurxsv1 Vhfwlrq S
ghdov lq ghwdlo zlwk wkh urexvwqhvv ri wkh �qglqjv wr wkhvh dqg rwkhu fulwltxhv1

71 Wkh Frqvxphu H{shqglwxuh Vxuyh|

Wkh gdwd hpsor|hg duh iurp wkh Idplo|/ Phpehu/ dqg Ghwdlohg H{shqglwxuh �ohv
ri wkh Frqvxphu H{shqglwxuh Vxuyh|v+FH[, iru wkh |hduv �bHf wr �bb�1 Wkh FH[
lv vwuxfwxuhg dv d urwdwlqj sdqho ri krxvhkrogv1 Hdfk krxvhkrog lv lqwhuylhzhg D
wlphv1 Lq wkh �uvw lqwhuylhz wkh FH[ surfhgxuhv duh h{sodlqhg wr wkh phpehuv
ri wkh krxvhkrog dqg wkh| duh dvnhg wr nhhs wudfn ri wkhlu h{shqglwxuhv iru ixwxuh
lqwhuylhzv1 Ghprjudsklf lqirupdwlrq lv froohfwhg dqg d srsxodwlrq zhljkw dvvljqhg
wr wkh krxvhkrog1 Wklv zhljkw lv wkh rqo| gdwd uhohdvhg iurp wkh �uvw lqwhuylhz1
Hdfk krxvhkrog lv vxevhtxhqwo| lqwhuylhzhg irxu pruh wlphv/ rqfh hyhu| wkuhh
prqwkv1 Lq hdfk ri wkhvh lqwhuylhzv/ ghwdlohg frqvxpswlrq h{shqglwxuh lqirupdwlrq
lv froohfwhg rq wkh sdvw wkuhh prqwkv* h{shqglwxuhv1 Lq hdfk idplo|*v vhfrqg dqg
�iwk lqwhuylhzv/ d pruh ghwdlohg vhw ri ghprjudsklf dqg lqfrph lqirupdwlrq lv
froohfwhg1 Lq wkhvh lqwhuylhzv/ wkh idplo| uhsruwv lwv suh0wd{ dqg srvw0wd{ lqfrph
ryhu wkh suhylrxv �2 prqwkv1 Lq wkh �iwk lqwhuylhz/ hdfk krxvhkrog lv dvnhg derxw
lwv kroglqjv ri vhyhudo fdwhjrulhv ri oltxlg dvvhwv dqg krz pxfk wkhvh kroglqjv kdyh
fkdqjhg ryhu wkh sdvw �2 prqwkv +l1h1 vlqfh lpphgldwho| sulru wr wkh vwduw ri wkhlu
frqvxpswlrq uhsruwlqj,1

Idplolhv urwdwh lqwr dqg rxw ri wkh Vxuyh|/ vr wkdw qhz krxvhkrogv duh ehlqj
dgghg hyhu| prqwk1 Wkh Vxuyh| lqwhuylhzv derxw �c Dff krxvhkrogv hdfk prqwk/
dqg rqo| derxw kdoi ri krxvhkrogv frqwulexwh d frpsohwh rqh0|hdu sdqho ri irxu
frqvxpswlrq revhuydwlrqv hdfk fryhulqj wkuhh prqwkv1 Gdwd rq idplolhv dqg lq0
glylgxdo phpehuv duh h{wudfwhg dqg phujhg wr pdnh dq xqedodqfhg/ ryhuodsslqj
sdqho ri krxvhkrogv fryhulqj Mdqxdu|/ �bHf wr Qryhpehu/ �bb�1 Dq| idplo| zklfk
lv plvvlqj wkh vhfrqg lqwhuylhz uhsruwv ri idplo| vl}h ru djh ri uhihuhqfh shuvrq lv
gursshg154 Krxvhkrogv duh dovr gursshg li ehiruh0wd{ krxvhkrog lqfrph ru diwhu0
wd{ krxvhkrog lqfrph lq wkh vhfrqg lqwhuylhz lv wrsfrghg/ lqfrpsohwh ru plvvlqj1
Gl�huhqfhg revhuydwlrqv duh gursshg li qrqgxudeoh frqvxpswlrq fkdqjhv e| pruh
wkdq �ffI155

Qrqgxudeoh frqvxpswlrq lv wkh vxp ri h{shqglwxuhv rq wkh iroorzlqj fdwhjrulhv
ri jrrgv= irrg/ h{foxglqj irrg dv sd| dqg vfkrro phdov> dofrkro> krxvh0ixuqlvklqjv
dqg htxlsphqw h{foxglqj ixuqlwxuh/ pdmru dssoldqfhv/ dqg  rru fryhulqjv> dssduho
dqg vhuylfhv> wudqvsruwdwlrq h{foxglqj qhz dqg xvhg yhklfoh vshqglqj dqg �qdqf0
lqj> hqwhuwdlqphqw> shuvrqdo fduh> uhdglqj> dqg wredffr dqg vprnlqj1

54Wkh uhihuhqfh shuvrq lq wkh FH[ lv gh�qhg dv wkh shuvrq zkr lv prvw uhvsrqvleoh iru sd|lqj
wkh eloov1 Wklv shuvrq lv wkhq lqwhuylhzhg/ dv kh ru vkh lv suredeo| wkh prvw nqrzohgjdeoh derxw
krxvhkrog h{shqglwxuhv1

55L xvh rwkhu fxwv zkhq xvlqj rwkhu ghshqghqw yduldeohv1 Wkh uhvxowv gr qrw fkdqjh pxfk li
rxwolhuv duh qrw h{foxghg1 Vhh vhfwlrq 91
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Wdeoh 714= Vdpsoh Vwdwlvwlfv

Vwdqgdug Shufhqw ri
Prqwko| Ohyhov Phdq Ghyldwlrq Wrwdo Frqv1
Wrwdo Frqvxpswlrq �c e�S �2�� �ff
Qrgxudeoh Frqvxpswlrq H�b S�. D.
Qrq0Jliw Frqvxpswlrq
Wrwdo �ef� �2fD bH
Qrqgxudeoh .be S�2 DD
Irrg.Dofrkro �2f 22� 22
Dssduho.Vhuylfhv ��� �De H
Hqwhuwdlq1.Shuvrqdo Fduh �e2 2e� �f

Idplo| Vl}h 2�Se ��De
Djh eS�e �.�D
Khdg Oderu Lqfrph �c 2e2 �c �HS HS
Diwhu0Wd{ Idplo| Lqfrph �c bbe �c S2� ��b
Ehiruh0Wd{ Idplo| Lqfrph 2c �b� �c HfH �D�
Iluvw Gliihuhqfhv
Qrqgxudeoh Frqvxpswlrq �f�ff� f��He
Qrq0Jliw Qrqgxu1 Frqv1 �f�ffe f��.b
{� rr f�fff f�ffS
Vxevdpsoh= Khdg ru Vsrxvh
Klwv Vrf Vhf Fds> Q@�D22 Phdq V1G1 Pd{
Prqwkv Vrf Vhf Fryhuv +Khdg, b��H ��H. �2
Khdg Oderu Lqfrph +Dqqxdo, D2c �HD �Hc beS �ffc fff
{� rr �f�ff� f�f2� f��f

Edvhg rq vdpsoh iru qrq0jliw qrqgxudeoh frqvxpswlrq uhjuhvvlrqv1 Wrwdo frqvxpswlrq h{0
foxghv h{shqglwxuhv rq pruwjdjhv/ khdowk fduh/ shqvlrqv/ hgxfdwlrq/ dqg fdvk frqwulexwlrqv1

Dyhudjh ohyhov duh dfurvv krxvhkrogv h{fhsw idplo| vl}h dqg djh zklfk duh dfurvv revhuydwlrqv1

Wkh fuxfldo yduldeoh iru wkh whvw lv wkh fkdqjh lq wkh vkduh ri diwhu0wd{ lqfrph
sdlg lq Vrfldo Vhfxulw| wd{hv/ {� rr� Wklv lv frqvwuxfwhg dv wkh �uvw gl�huhqfh ri=
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zkhuh � lqgh{hv lqglylgxdov dqg o prqwkv lq dq lqwhuylhz shulrg> �� lv wkh dyhu0
djh krxvhkrog wd{ udwh> t� dqg t� duh lqglylgxdo dqg krxvhkrog suh0wd{ lqfrph
uhvshfwlyho|> dqg � rr lv wkh vwdwxwru| Vrfldo Vhfxulw| wd{ udwh lq wkdw prqwk1 (S@R

lv d yduldeoh zklfk htxdov � li wkh lqglylgxdo kdv qrw klw wkh wd{ fds> d iudfwlrq
uhsuhvhqwlqj wkh iudfwlrq ri wkh prqwk wkh lqglylgxdo sd|v Vrfldo Vhfxulw| li wkh
lqglylgxdo klwv wkh wd{ fds gxulqj wkh prqwk> dqg htxdov f rwkhuzlvh1 Doo ydul0
deohv h{fhsw (S@R duh fdofxodwhg iurp lqirupdwlrq jlyhq lq wkh vhfrqg lqwhuylhz
shuwdlqlqj wr wkh �2 prqwkv sulru wr wkh vhfrqg lqwhuylhz1 Wr frqvwuxfw wkh ehvw
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srvvleoh phdvxuh ri zkhq dq lqglylgxdo klwv wkh wd{ fds/ (S@R lv fdofxodwhg iurp
wkh uhwurvshfwlyh oderu lqfrph yduldeoh iurp wkh �qdo lqwhuylhz156

Ilqdoo|/ edvhg rq dq lqglylgxdo*v hpsor|phqw klvwru|/ rffxsdwlrq/ lqgxvwu|/
uhsruwhg Vrfldo Vhfxulw| frqwulexwlrqv/ dqg uhwluhphqw sodq sd|phqwv/ � rr lv vhw
wr }hur iru dq| lqglylgxdo zkr pljkw qrw eh sd|lqj Vrfldo Vhfxulw| wd{hv1 Pruh
ghwdlov duh surylghg lq vhfwlrq S dqg lq Dsshqgl{ �1

Wdeoh 714 suhvhqwv vrph vxppdu| vwdwlvwlfv rq wkh vdpsoh1 Wkhuh duh �eSc .�.
wrwdo revhuydwlrqv E�A � rq S2c Db� wrwdo krxvhkrogv E�� lq wkh vdpsoh1 �Dc SSD
krxvhkrogv frqwulexwh d ixoo � gl�huhqfhg revhuydwlrqv> �2c H�S frqwulexwh rqo| 2
gl�huhqfhg revhuydwlrqv> dqg �ec ��f frqwulexwh rqo| rqh1

81 Wkh Whvw ri wkh Edvlf OFK2SLK

Dv glvfxvvhg lq wkh lqwurgxfwlrq/ L whvw wkh olqhdu Hxohu htxdwlrq e| h{dplqlqj
zkhwkhu krxvhkrog frqvxpswlrq ulvhv zkhq dq| lqglylgxdo hduqhu lq d krxvhkrog
xqghujrhv d fkdqjh lq klv ru khu Vrfldo Vhfxulw| wd{ udwh1 Wkh iroorzlqj hpslulfdo
vshfl�fdwlrq ri wkh olqhdu Hxohu htxdwlrq lv hpsor|hg=
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zkhuh � lqgh{hv krxvhkrogv> 6 lv d frpsohwh vhw ri prqwk gxpplhv> + lv d frp0
sohwh vhw ri |hdu gxpplhv ohvv rqh> 5 frqwdlqv d vhfrqg0rughu sro|qrpldo lq idplo|
vl}h dqg d irxuwk0rughu sro|qrpldo lq djh wkdw fdswxuh wkh idfw wkdw krxvhkrog
frqvxpswlrq lv jhqhudoo| qrw  dw ryhu wkh olih f|foh157 Ilqdoo|/ {� rr lv wkh fkdqjh
lq wkh iudfwlrq ri krxvhkrog diwhu0wd{ lqfrph zklfk lv sdlg lq Vrfldo Vhfxulw| wd{hv1
Dffruglqj wr wkh edvlf OFK2SLK/ k

2
vkrxog htxdo }hur1

Wkuhh srlqwv derxw htxdwlrq +814, duh zruwk hpskdvl}lqj1 Iluvw/ hvwlpdwlqj
wkh htxdwlrq lq �uvw gl�huhqfhv uhpryhv dq| krxvhkrog0vshfl�f h�hfwv1 Li wkhvh
h�hfwv zhuh qrw uhpryhg/ d qhjdwlyh uhodwlrqvkls ehwzhhq Vrfldo Vhfxulw| wd{hv dqg
frqvxpswlrq pljkw vlpso| eh gxh wr wkh idfw wkdw rqo| kljk0lqfrph krxvhkrogv
klw wkh fds dqg kljk0lqfrph krxvhkrogv duh pruh olnho| wr kdyh kljk ohyhov ri
frqvxpswlrq1

Vhfrqg/ wkh uhjuhvvlrq lqfoxghv d frpsohwh vhw ri prqwk h�hfwv158 Zlwkrxw wkh
prqwk gxpplhv/ lw zrxog eh srvvleoh wkdw wkh ulvh lq frqvxpswlrq zklfk rffxuv
dw wkh hqg ri wkh fdohqgdu |hdu zrxog eh dwwulexwhg wr wkh wd{ yduldeoh/ zklfk/ rq

56Frqvhtxhqwo|/ Gfds xvhv lqirupdwlrq qrw dydlodeoh wr wkh krxvhkrog zkhq frqvxpswlrq gh0
flvlrqv duh pdgh1 Dowkrxjk lw lv xqolnho| wkdw wkh prqwk lq zklfk dq lqglylgxdo klwv wkh fds lv
v|vwhpdwlfdoo| fruuhodwhg zlwk lqfrph vkrfnv gxulqj wkh vxuyh|/ lw lv whfkqlfdoo| srvvleoh1 Wkxv L
fkhfn wkh urexvwqhvv ri wkh uhvxowv wr fdofxodwlqj Gfds edvhg rq wkh lqglylgxdo vdodu| uhsruw iurp
wkh vhfrqg lqwhuylhz lqvwhdg1

57Wkh djh sro|qrpldo dqg wkh wlph gxpplhv zloo dovr slfn xs frkruw h�hfwv1 Wklv suhvhqwv qr
sureohp iru lqihuhqfh derxw �

5
exw grhv lpso| wkdw wkh |hdu dqg wlph gxpplhv vkrxog qrw eh

lqwhusuhwhg vwuxfwxudoo|1
58Vlqfh/ dv lv glvfxvvhg lq wkh gdwd vhfwlrq/ lqglylgxdo revhuydwlrqv duh dfwxdoo| ryhuodsslqj

wkuhh0prqwk shulrgv/ wkh 45 prqwk gxpplhv dfwxdoo| hdfk uhsuhvhqw d wkuhh0prqwk shulrg1
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dyhudjh/ idoov dw wkh hqg ri wkh fdohqgdu |hdu1 Wkh prqwk gxpplhv krzhyhu vkrxog
frpsohwho| devrue wklv cFkulvwpdv* h�hfw1

Wklug/ lq dgglwlrq wr wkh prqwk gxpplhv/ wlph gxpplhv iru |hduv duh lqfoxghg
lq wkh uhjuhvvlrq1 Wklv doorzv wkh srvvlelolw| wkdw lqwhuhvw udwhv dqg rwkhu pdfur
vkrfnv d�hfw idplolhv* frqvxpswlrq jurzwk udwhv1

Htxdwlrq +814, wkhq kdv wkuhh vrxufhv ri yduldwlrq zklfk lghqwli| wkh h�hfw ri
wkh fkdqjlqj wd{ udwhv rq frqvxpswlrq1 Iluvw/ kljk0lqfrph krxvhkrogv klw wkh
Vrfldo Vhfxulw| wd{ fds lq gl�huhqw prqwkv/ dqg � rr idoov dqg diwhu0wd{ lqfrph
ulvhv159 Wkhuh lv qr yduldwlrq dorqj wklv glphqvlrq ehwzhhq Ghfhpehu dqg Mdqxdu|
zkhq doo krxvhkrogv zkr klw wkh fds ehjlq wr sd| Vrfldo Vhfxulw| sd|uroo wd{hv
djdlq1 Vhfrqg/ iru gl�huhqw krxvhkrogv/ Vrfldo Vhfxulw| wd{hv uhsuhvhqw gl�huhqw
dprxqwv ri diwhu0wd{ lqfrph1 Iru h{dpsoh/ d krxvhkrog zlwk wzr hduqhuv lq zklfk
rqh hduqhu klwv wkh wd{ fds xqghujrhv d vpdoohu fkdqjh lq lwv diwhu0wd{ lqfrph wkdq
d krxvhkrog zlwk rqo| rqh hduqhu lq zklfk wkdw hduqhu klwv wkh fds15: Ilqdoo|/ wkhuh
duh vpdoo fkdqjhv lq wkh Vrfldo Vhfxulw| wd{ udwh dfurvv fdohqgdu |hduv/ zklfk/ olnh
wkh wd{ fdsv/ duh sxeolf nqrzohgjh zhoo lq dgydqfh ri wkhlu ehfrplqj d�hfwlyh1 Wkxv
doo krxvhkrogv vrphwlphv h{shulhqfh vpdoo fkdqjhv lq diwhu0wd{ lqfrph ehwzhhq
Ghfhpehu dqg Mdqxdu|15;

91 Hvwlpdwlrq dqg Uhvxowv

Gxh odujho| wr phdvxuhphqw huuru lq wkh ohyho ri frqvxpswlrq/ revhuydwlrqv duh
vhuldoo| fruuhodwhg zlwklq krxvhkrogv1 Wkh �uvw0rughu vhuldo fruuhodwlrq lv �f�e
zkloh kljkhu rughuv duh lqvljql�fdqwo| gl�huhqw iurp }hur15<

Wkh �uvw uhvxow lq wkh �uvw froxpq ri Wdeoh 914 uhsruwv wkh uhvxowv ri ruglqdu|
ohdvw vtxduhv +�u7, hvwlpdwlrq ri htxdwlrq +814,1 Wkh srlqw hvwlpdwh lpsolhv wkdw
zkhq Vrfldo Vhfxulw| wd{hv sdlg idoo e| �fI ri lqfrph +d w|slfdo dprxqw zkhq
wkh wd{ fds lv klw,/ qrqgxudeoh frqvxpswlrq ulvhv e| D�eI1 Uhsruwhg vwdqgdug
huuruv duh frqvlvwhqw +dv � $ 4, lq wkh idfh ri duelwudu| khwhurvnhgdvwlflw| dqg

59Diwhu 4<<5/ wkh wd{ fdsv iru RDVGL dqg KL gl�hu dqg vr dq lqglylgxdo fdq klw hdfk fds dw d
gl�huhqw wlphv gxulqj d |hdu1

5:Dv glvfxvvhg lq pruh ghwdlo lq wkh qh{w vhfwlrq/ wkh sd|uroo wd{ udwh lv dgmxvwhg iurp wkh
shufhqw ri jurvv oderu lqfrph wr wkh shufhqw ri diwhu0wd{ idplo| lqfrph xvlqj lqirupdwlrq uhsruwhg
lq wkh �uvw lqwhuylhz derxw wkh uhwurvshfwlyh 45 prqwkv1

5;Wkh qh{w vhwlrq h{soruhv wkh frqvhtxhqfhv ri irfxvvlqj rq gl�huhqw vrxufhv ri lghqwl�fdwlrq1
5<Zlwk qr qrlvh lq wkh frqvxpswlrq gdwd/ wlph djjuhjdwlrq +doldvlqj, lpsolhv wkdw fkdqjh lq

frqvxpswlrq vkrxog iroorz dq PD+4, zlwk d srvlwlyh frh!flhqw ri 3=581 Xqghu wkh dvvxpswlrqv
wkdw frqvxpswlrq lv wuxo| d udqgrp zdon dqg wkh phdvxuhphqw huuru lv fodvvlfdo/ revhuyhg �uvw0
rughu vhuldo fruuhodwlrq ri �3=7 lpsolhv wkdw ;: shufhqw ri wkh yduldqfh lq revhuyhg fkdqjh lq
frqvxpswlrq lv gxh wr phdvxuhphqw huuru1 Jlyhq wkdw wkhvh duh wkh ehvw frqvxpswlrq gdwd
dydlodeoh/ lw lv qrw vxusulvlqj wkdw frqfoxvlyh whvwv ri wkh olqhdu Hxohu htxdwlrq duh uduh1
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Wdeoh 914= Wkh Uhdfwlrq ri Qrqgxudeoh Frqvxpswlrq

E�� E2� E�� Ee�
Prqwk ) \hdu Gxpplhv Wlph Gxpplhv

Ghshqghqw Yduldeoh ROV IJOV ROV IJOV

({Qrqgxudeoh Frqv1 �f�Dee �f�ebe �f�DDf �f�D�D
QW' �eSc SDf Ef��.�� Ef��DH� Ef��.�� Ef��Db�

({Qrqgxudeoh
Qrq0Jliw Frqv1 031794 �f�e2f �f�eSH �f�ee2
QW' �eSc .�. Ef��.�� Ef��DH� Ef��.�� Ef��DH�

zlwklq0krxvhkrog vhuldo fruuhodwlrq163 Wkh frh!flhqw lv vwdwlvwlfdoo| vljql�fdqw dw
wkh bbI ohyho1

Rqh fdq dovr hvwlpdwh htxdwlrq +814, h!flhqwo| xvlqj d Ihdvleoh Jhqhudol}hg
Ohdvw Vtxduhv +8Cu7, hvwlpdwru164 Dvvxplqj wkdw wkh whpsrudo yduldeohv fdswxuh
dq| furvv0krxvhkrog fruuhodwlrq/ wkh fryduldqfh pdwul{/ l/ lv vshfl�hg dv eorfn
gldjrqdo dqg wkh vdph dfurvv krxvhkrogv1 Hdfk eorfn l�/ wkh zlwklq0krxvhkrog
fryduldqfh pdwul{/ lv hvwlpdwhg qrqsdudphwulfdoo| dv=

el�

��
� �3�

��

�[
?'�

e?�e?�

zkhuh �c �"E�c 2c �� ghqrwh wkh hohphqwv ri l�/ ��� lv wkh qxpehu ri krxvhkrogv iru
zklfk erwk wkh �|� dqg �|� fkdqjh lq frqvxpswlrq lv revhuyhg/ dqg e?� lv krxvhkrog
?*v �|� �u7 uhvlgxdo1 Dv vkrzq lq wkh �uvw urz dqg wkh vhfrqg froxpq ri Wdeoh 914/
8Cu7 hvwlpdwlrq jlyhv d voljkwo| orzhu exw vwloo kljko| vljql�fdqw srlqw hvwlpdwh
ri �f�ebe1

Rqh frxog krzhyhu uhpdlq vnhswlfdo rq wkh jurxqgv wkdw wkh prqwk dqg |hdu
gxpplhv pljkw qrw ixoo| fdswxuh wkh vhdvrqdo lq frqvxpswlrq/ fdxvhg lq sduw e|
Fkulvwpdv1 Wkdw lv/ frqvxpswlrq ulvhv lq Qryhpehu dqg Ghfhpehu dqg ghfolqhv
lq Mdqxdu|1 Li wklv �Fkulvwpdv h�hfw� zhuh odujhu lq |hduv lq zklfk wkh Vrfldo
Vhfxulw| wd{ udwh lqfuhdvhg/ wklv frxog ohdg wr vsxulrxvo| odujh frh!flhqwv1 Sxw

63Iru ROV/ vwdqgdug huuruv duh

+[3[,�4+
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q@4
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zkhuh [ lv wkh ixoo QW �N pdwul{ ri gdwd/ [qlv wkh Wq �N pdwul{ ri gdwd iru d krxvhkrog/
dqg hq lv wkh yhfwru ri ROV uhvlgxdov iru wkdw krxvhkrog1 Wkhvh huuruv duh dovr frqvlvwhqw lq wkh
suhvhqfh ri krxvhkrog0vshfl�f udqgrp h�hfwv lq �uvw0gl�huhqfhv +htxdwlrq +814,,1

64Wkh IJOV surfhgxuh lv h!flhqw li wkh fryduldqfh pdwul{ lv fruuhfwo| vshfl�hg1 Wkh srlqw
hvwlpdwhv uhpdlq frqvlvwhqw uhjdugohvv1
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voljkwo| gl�huhqwo|/ shukdsv wkhuh duh pdfurhfrqrplf h�hfwv frqwhpsrudqhrxv zlwk
wkh Mdqxdu| lqfuhdvhv lq wkh Vrfldo Vhfxulw| wd{ udwh zklfk fdxvh frqvxpswlrq
wr jurz ohvv lq wkh vl{ |hduv ri wkh lqfuhdvhv wkdq lq wkh vhyhq |hduv zlwkrxw1
Krzhyhu/ dv uhsruwhg lq wkh odvw wzr froxpqv ri wkh �uvw urz ri Wdeoh 914/ zkhq
d frpsohwh vhw ri wlph gxpplhv +�Se, duh lqfoxghg lq wkh uhjuhvvlrq lqvwhdg ri
prqwk dqg |hdu gxpplhv wkh hvwlpdwhg frh!flhqwv dfwxdoo| ulvh1 Ixuwkhu/ rqh fdq
wdnh vwhsv wr holplqdwh wkh h�hfw ri Fkulvwpdv lwvhoi rq wkh hvwlpdwhv1 Lq wkh FH[
h{shqglwxuh �ohv/ hyhu| h{shqglwxuh zklfk lv d jliw iru vrphrqh qrw olylqj lq wkh
krxvhkrog lv  djjhg1 Wkh vhfrqg urz ri Wdeoh 914 uhsruwv wkh frh!flhqw rq wkh
Vrfldo Vhfxulw| wd{ yduldeoh zkhq doo vxfk jliw sxufkdvhv duh h{foxghg iurp wkh
gh�qlwlrq ri frqvxpswlrq1 Wkh srlqw hvwlpdwhv ghfolqh voljkwo| dqg uhpdlq kljko|
vljql�fdqw/ lpso|lqj d f�eD shufhqw ghfolqh lq qrqgxudeoh frqvxpswlrq iru hyhu|
rqh shufhqw ghfolqh lq diwhu0wd{ lqfrph165 Wklv pd| qrw eh d ehwwhu hvwlpdwh ri wkh
wuxh hodvwlflw|/ krzhyhu1 Lw lv srvvleoh wkdw rqh ri wkh pruh uhvsrqvlyh fdwhjrulhv ri
frqvxpswlrq h{shqglwxuh lv wkh sxufkdvh ri jliwv iru shrsoh rxwvlgh wkh lpphgldwh
krxvhkrog1 Qhyhuwkhohvv/ wkh uhpdlqghu ri wkh sdshu h{foxghv jliw sxufkdvhv iurp
doo phdvxuhv ri frqvxpswlrq vr wkdw dq| srvvleoh eldv lv eldv lq idyru ri wkh qxoo
k|srwkhvlv166

Ehiruh h{sorulqj wkh vrxufhv ri lghqwl�fdwlrq dqg urexvwqhvv ri wklv �qglqj/ L
sxuvxh wkh srvvlelolw| wkdw phdvxuhphqw huuru lq wkh Vrfldo Vhfxulw| wd{ yduldeoh
frxog eh dwwhqxdwlqj wkh frh!flhqwv lq Wdeoh 9141 Wkh lqfrph gdwd duh qrw ri
wkh txdolw| ri wkh lqfrph gdwd lq wkh SVLG/ iru h{dpsoh167 Krzhyhu/ lq dgglwlrq
wr wkh lqfrph gdwd hpsor|hg vr idu/ zklfk duh wkh lqglylgxdo*v uhsruwhg hduqlqjv
ryhu wkh sdvw �2 prqwkv/ hdfk lqglylgxdo lv dovr dvnhg wkh dprxqw ri wkhlu odvw
sd|fkhfn dqg wkh ohqjwk ri wkh sd| shulrg168 Iurp wklv dowhuqdwlyh phdvxuh ri
dqqxdo lqfrph/ dqrwkhu phdvxuh ri {� rr lv frqvwuxfwhg1 Wkh �uvw froxpq ri Wdeoh
915 vkrzv wkh uhvxowv ri IJOV hvwlpdwlrq zkhq wkh dyhudjh ri wkh wzr phdvxuhv ri
{� rr lv xvhg1 Wkh hvwlpdwhg frh!flhqw grhv lqghhg ulvh voljkwo|/ frqvlvwhqw zlwk
wkhuh ehlqj phdvxuhphqw huuru lq erwk lqfrph uhsruwv169

Dv phqwlrqhg lq vhfwlrq e/ wkh frqvwuxfwlrq ri {� rr xvhv lqirupdwlrq iurp wkh
hqg ri hdfk krxvhkrog*v whqxuh lq wkh vxuyh|1 Wklv whfkqlfdoo| ylrodwhv wkh lqirupd0
wlrq vwuxfwxuh ri wkh whvw/ dowkrxjk lw vhhpv xqolnho| wr kdyh jhqhudwhg wkh uhvxowv

65Wkhuh duh qrw hqrxjk krxvhkrogv zlwk rqo| rqh phpehu wr dffxudwho| lghqwli| wkh frh!flhqw
ri lqwhuhvw lq vxfk d vxevdpsoh1

66Dq dowhuqdwlyh vshfl�fdwlrq rqh pljkw frqvlghu lv wr shuirup wkh dqdo|vlv lq ohyhov1 Wkh
uhvxowv ri wklv h{shulphqw ohdg wr hyhq juhdwhu vwdwlvwlfdo vljql�fdqfh/ exw pxfk vpdoohu hfrqrplf
h�hfwv1 Dqrwkhu txhvwlrq rqh pljkw dvn lv zkhwkhu wkh uhvxowv lq wkh orjdulwkplf vshfl�fdwlrq
fkdqjh zkhq rxwolhuv duh qrw gursshg1 Lqfoxglqj rxwolhuv ohg wr vwdqgdug huuruv ri durxqg 3=4<
dqg d voljkw ghfolqh lq frh!flhqwv vr wkdw wkh hljkw uhsruwhg lq Wdeoh 914 dyhudjhg �3=737=

67Vhh Oxvdugl +4<<9,1
68Wklv lqfrph phdvxuh lv vlplodu wr wkdw lq wkh SVLG dqg lv olnho| wr eh vxshulru wr wkh pdlq

yduldeoh zklfk lv prvw frpprqo| xvhg1
69L gr qrw lqvwuxphqw rqh phdvxuh zlwk wkh rwkhu vlqfh fodvvlfdo phdvxuhphqw huuru lq lqfrph

jhqhudwhv qrq0fodvvlfdo phdvxuhphqw huuru lq wkh Vrfldo Vhfxulw| wd{ yduldeoh zklfk lq wxuq fdxvhv
wzr0vwdjh ohdvw vtxduhv hvwlpdwhv wr eh lqfrqvlvwhqw1
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Wdeoh 915= Dowhuqdwlyh Phdvxuhv ri wkh Vrfldo Vhfxulw| Wd{ Yduldeoh

Lqghshqghqw Dyj1 ri Lqwhuylhz Dyhudjh ri Dyj1 Lqw1 2 Phdv1
Yduldeoh= Phdvxuhv 2 Phdvxuh Lqw1 2 Phdv1 Gursslqj Lqw12

Frhiilflhqw= �f�D�e �f�ef. �f�DfH �f�SHe
Vwg1 Huuru= Ef��Hf� Ef��SD� Ef��H�� Ef�222�

QW= ��ec D�2 �eSc .�. ��ec D�2 .bc SDb

IJOV hvwlpdwlrq rq qrq0jliw/ qrqgxudeoh frqvxpswlrq1

vr idu1 Wr h{dplqh wklv/ wkh Vrfldo Vhfxulw| wd{ udwh lv uhfdofxodwhg xvlqj rqo|
lqirupdwlrq iurp hdfk krxvhkrog*v vhfrqg lqwhuylhz16: Wkh uhvxowv duh uhsruwhg
lq wkh vhfrqg froxpq lq Wdeoh 9151 Wkh wklug froxpq uhsruwv wkh uhvxowv ri xv0
lqj wkh dyhudjh ri erwk Vrfldo Vhfxulw| wd{ phdvxuhv iurp wkh vhfrqg lqwhuylhz
lqirupdwlrq wr hvwlpdwh htxdwlrq +814,1 Wkh hvwlpdwhg frh!flhqwv duh djdlq frq0
vlvwhqw zlwk wkh suhvhqfh ri phdvxuhphqw huuru dqg surylgh ixuwkhu frq�updwlrq
wkdw frqvxpswlrq idoov e| kdoi d shufhqw iru hyhu| shufhqw lqfuhdvh lq wkh h�hfwlyh
qhw Vrfldo Vhfxulw| wd{ udwh1 Ilqdoo|/ vlqfh wkh lqfrph phdvxuh wdnhq iurp wkh
vhfrqg lqwhuylhz lqfoxghv vrph lqirupdwlrq qrw dydlodeoh wr wkh krxvhkrog zkhq lw
pdgh lwv frqvxpswlrq ghflvlrqv dw wkh ehjlqqlqj ri wkh wkuhh0prqwk uhfdoo shulrg
ri wkh vhfrqg lqwhuylhz/ htxdwlrq +814, lv uh0hvwlpdwhg gursslqj doo wkh fkdqjhv lq
frqvxpswlrq ehwzhhq wkh vhfrqg dqg wklug lqwhuylhzv iurp wkh vdpsoh1 Dv wkh
�qdo froxpq ri Wdeoh 915 vkrzv/ wkh frh!flhqw dfwxdoo| ulvhv qhduo| rqh vwdqgdug
ghyldwlrq wr f�SH1 Wkxv/ wkhvh �qglqj duh qrw gulyhq e| wkh xvh ri lqirupdwlrq
iurp krxvhkrog*v �qdo lqwhuylhzv wr frqvwuxfw {�77 1

Zkloh wkh suhylrxv uhvxowv zrxog vhhp d vwurqj uhmhfwlrq ri wkh olqhdu Hxohu
htxdwlrq/ vhyhudo vwhsv fdq vwloo eh wdnhq wr holplqdwh srvvleoh dowhuqdwlyh lqwhusuh0
wdwlrqv1 Zk| pljkw rqh eh frqfhuqhg zlwk wkh uhvxowv vr iduB Iluvw/ wkh �w ri wkh
uhjuhvvlrqv lv vpdoo= wkh -2 duh mxvw ohvv wkdq �I1 Wklv lv gxh/ lq sduw/ wr wkh idfw
wkdw wkh Vrfldo Vhfxulw| wd{ fkdqjhv duh vpdoo uhodwlyh wr wkh vzlqjv lq frqvxpswlrq
+wuxh dqg gxh wr phdvxuhphqw huuru,16; Vhfrqg/ wkh vdpsoh vl}h lv yhu| odujh16<

Xqghu wkhvh frqglwlrqv/ rqo| d vpdoo fruuhodwlrq ehwzhhq wkh huuru whup dqg wkh
lqghshqghqw yduldeoh frxog shukdsv fdxvh wkh vljql�fdqw uhvxowv1 Qrwh/ krzhyhu/
wkdw vxfk d vwru| lv olnho| wr eh dw rggv zlwk wkh idfw wkdw d ehwwhu phdvxuh ri
{� rr lqfuhdvhv wkh hvwlpdwhg frh!flhqw1 Ixuwkhu/ rqh zrxog kdyh wr dujxh wkdw
lw lv sxuh frlqflghqfh wkdw wkh frh!flhqw hvwlpdwh lv qhjdwlyh dqg ri d uhdvrqdeoh

6:Wklv lv wkh �uvw lqwhuylhz lq zklfk frqvxpswlrq gdwd duh froohfwhg1
6;Wkhuh lv qr sureohp ri wkh vruw hqfrxqwhuhg lq zhdn lqwuxphqwdo yduldeohv uhjuhvvlrqv1 Wkh

srlqw hvwlpdwhv duh xqeldvhg dqg wkh vwdqgdug huuruv duh fruuhfw iru pdnlqj vwdwlvwlfdo lqihuhqfh1
6<Dfwxdoo|/ rqo| derxw wzhoyh shufhqw ri revhuydwlrqv kdyh qrq}hur ��vv1

48



Wdeoh 916= Kljk Frqvxpswlrq dqg Wd{ Fds Vxevdpsohv

Pdlq Dyhudjh ri Dyhudjh ri
Ghshqghqw Yduldeoh= Phdvxuh Phdvxuhv Lqw1 2 Phdv1

Kljk Frqvxpswlrq Vdpsoh=
Frhiilflhqw= �f�e.D �f�2S. �f�e�2
Vwg1 Huuru= Ef�2eH� Ef�2b�� +f�2bf,

QW= �.c .DS �Dc .b2 �Dc .b2

Krxvhkrogv Klwwlqj Fds=
Frhiilflhqw= �f��b� �f��bS �f�e��
Vwg1 Huuru= Ef�22H� Ef�2eS� +f�2Db,

QW= bc �DH ��c f�� bc SHH

IJOV hvwlpdwlrq rq qrq0jliw/ qrqgxudeoh frqvxpswlrq1

pdjqlwxgh1
Qhyhuwkhohvv/ frqvlghu wkh iroorzlqj vfhqdulr1 Vxssrvh wkdw krxvhkrogv iru

zklfk wkh vpdoo lqfuhdvhv lq Vrfldo Vhfxulw| wd{ udwhv uhsuhvhqw wkh odujhvw iudf0
wlrq ri diwhu0wd{ lqfrph duh dovr wkrvh krxvhkrogv zlwk wkh odujhvw frqvxpswlrq
ghfolqhv ehwzhhq Ghfhpehu dqg Mdqxdu|1 Dowhuqdwlyho|/ vxssrvh wkdw odujhu idpl0
olhv kdyh odujhu lqfuhdvhv lq frqvxpswlrq durxqg Fkulvwpdv dqg odujhu lqfrphv vr
duh pruh olnho| wr klw wkh wd{ fds173 Li hlwkhu ri wkhvh vwrulhv zhuh wuxh/ wkh fkdqjh
lq wkh Vrfldo Vhfxulw| wd{ yduldeoh zrxog eh vsxulrxvo| fruuhodwhg zlwk wkh fkdqjh
lq frqvxpswlrq1 Wzr wdfnv duh wdnhq wr holplqdwh vxfk srvvleoh lqwhusuhwdwlrqv1

Iluvw/ wkh dqdo|vlv lv shuiruphg rq wzr vxevdpsohv= krxvhkrogv lq zklfk dyhudjh
frqvxpswlrq h{fhhgv m�fc fff E�bH.� grooduv d |hdu> dqg krxvhkrogv lq zklfk hlwkhu
wkh khdg ru vsrxvh klw wkh wd{ fds1 Wkhvh vdpsohv duh pruh krprjhqhrxv lq whupv
ri lqfrph dqg frqvxpswlrq ohyhov/ dqg duh vpdoohu e| dq rughu ri pdjqlwxgh1 Wkh
vwdqgdug ghyldwlrq ri {� rr lq wkh kljk frqvxpswlrq vxevdpsoh lv ��fI/ dqg lq wkh
fds0klwwlqj vxevdpsoh/ 2��I1 Wkhvh qxpehuv duh urxjko| grxeoh dqg txdguxsoh
wkdw lq wkh hqwluh vdpsoh/ uhvshfwlyho|1 Wdeoh 916 vkrzv wkdw wkh frh!flhqwv ghfolqh
voljkwo| dqg wkh vwdqgdug huuruv lqfuhdvh iurp wkrvh jduqhuhg iurp wkh ixoo vdpsoh1
Lghqwl�fdwlrq fdq uhvw doprvw h{foxvlyho| rq zkhq krxvhkrogv klw wkh Vrfldo Vhfxulw|
wd{ fds dqg wkh hvwlpdwhg frh!flhqwv vwloo whoo wkh vdph vwru|1

Wkh vhfrqg wdfn lv pruh hoderudwh1 Wkh lqvwlwxwlrqdo vwuxfwxuh surylghv d frq0
wuro jurxs ri lghqwlfdo krxvhkrogv zkr gr qrw sd| Vrfldo Vhfxulw| wd{hv dqg rqh

73Wkhvh vwrulhv duh vlpso| pruh hoderudwh yhuvlrqv ri wkh fulwltxh udlvhg lq Pduljhu dqg Vkdz
+4<<6,1
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fdq lghqwli| wkh frh!flhqw ri lqwhuhvw xvlqj rqo| wkh yduldwlrq dfurvv rwkhuzlvh
lghqwlfdo krxvhkrogv wkdw gr dqg gr qrw sd| Vrfldo Vhfxulw| wd{hv1 Wklv vkrxog
holplqdwh dq| vsxulrxv fruuhodwlrq ehwzhhq fkdqjh lq frqvxpswlrq dqg {� rr1

Hdfk hduqhu lq wkh gdwdvhw lv dvvljqhg wr rqh ri wkuhh jurxsv= d wuhdwphqw jurxs
frpsulvhg ri wkrvh lqglylgxdov zkr duh doprvw fhuwdlqo| vxemhfw wr Vrfldo Vhfxulw|
wd{ zlwkkroglqj> d frqwuro jurxs frpsulvhg ri wkrvh lqglylgxdov zkr doprvw fhu0
wdlqo| duh qrw> dqg d �qhlwkhu� jurxs frpsulvhg ri wkh uhpdlqlqj lqglylgxdov174

Dvvljqphqw lv pdgh rq wkh edvlv ri �yh vhwv ri lqirupdwlrq iurp lqglylgxdov* �iwk
lqwhuylhzv175 Iluvw/ wkh FH[ frqwdlqv lqirupdwlrq rq erwk rffxsdwlrq dqg lqgxv0
wu| ri wkh uhihuhqfh shuvrq dqg vsrxvh1 Lqglylgxdov zkr duh vhoi0hpsor|hg ru/ sulru
wr �bHe/ Ihghudo jryhuqphqw hpsor|hhv/ duh dvvljqhg wr wkh frqwuro jurxs176 Vhf0
rqg/ lqglylgxdov duh dvnhg wr hvwlpdwh wkhlu frqwulexwlrqv wr Vrfldo Vhfxulw| ryhu
wkh sdvw �2 prqwkv1 Vwduwlqj lq �bH2/ lqglylgxdov dovr duh dvnhg zkhwkhu Vrfldo
Vhfxulw| lv qrupdoo| ghgxfwhg iurp wkhlu sd|fkhfn/ dqg/ vwduwlqj lq �bHS zkhwkhu
wklv ghgxfwlrq fryhuv Phglfduh rqo|1 Wkhvh yduldeohv duh xvhg wr dvvljq d vhfrqg
vhw ri lqglylgxdov wr jurxsv1 Wklug/ lqglylgxdov zkr fkdqjh mrev ru zrun pruh wkdq
rqh mre pd| ryhusd| Vrfldo Vhfxulw| wd{hv dqg wkxv wkh wlph dw zklfk wkh| klw wkh
wd{ fds lv xqfhuwdlq1 Wkh FH[ dvnv zkhwkhu krxvhkrogv ryhusdlg Vrfldo Vhfxulw|
lq wkh odvw �2 prqwkv/ dqg dq| lqglylgxdo lq vxfk d krxvhkrog lv dvvljqhg wr wkh
qhlwkhu jurxs1 Irxuwk/ li dq lqglylgxdo vshqgv wlph xqhpsor|hg wkh| pd| qrw
eh hpsor|hg gxulqj dq| wd{ fkdqjh dqg lw lv qrw srvvleoh wr dffxudwho| fdofxodwh
zkhq wkh| zloo klw wkh wd{ fds1 Wkxv dq| lqglylgxdo uhsruwlqj ihzhu wkdq Df zhhnv
zrunhg lq wkh sdvw |hdu lv sxw lqwr wkh qhlwkhu jurxs1 Ilqdoo|/ wkh idplo| uhsruwlqj
ri frqwulexwlrqv wr Udlourdg Uhwluhphqw/ zklfk zdv phujhg zlwk wkh Vrfldo Vhfx0
ulw| v|vwhp lq �bHD/ lv xvhg wr pdnh d ixuwkhu vhw ri dvvljqphqwv1 Dsshqgl{ � jlyh
d frpsohwh ghvfulswlrq ri wkh doorfdwlrq wr wuhdwphqw/ frqwuro/ dqg qhlwkhu jurxsv1
Lq vxp/ dq|rqh lq wkh wuhdwphqw jurxs lv doprvw fhuwdlqo| hpsor|hg dqg sd|lqj
Vrfldo Vhfxulw| wd{hv dqg wkh fdofxodwhg wlplqj ri zkhq wkh| klw wkh wd{ fds lv
txlwh dffxudwh1

Iurp d k|srwkhwlfdo Vrfldo Vhfxulw| wd{ yduldeoh iru hyhu| lqglylgxdo/ wzr dg0
glwlrqdo yduldeohv duh frqvwuxfwhg= {� rr./ wkh fkdqjh lq wkh Vrfldo Vhfxulw| wd{
udwh wkdw hyhu| krxvhkrog zrxog kdyh h{shulhqfhg kdg lw ehhq sd|lqj Vrfldo Vhfx0
ulw| Wd{hv> dqg {� rr� / wkh k|srwkhwlfdo fkdqjh lq wkh Vrfldo Vhfxulw| wd{ udwh iru
krxvhkrogv wkdw duh lq wkh �qhlwkhu� jurxs1 Wkh qhz hvwlpdwlqj htxdwlrq lv=
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Wkh vljql�fdqfh ri k
2
djdlq surylghv d whvw ri wkh edvlf OFK2SLK> krzhyhu wkh

lghqwl�fdwlrq frphv rqo| iurp wkh gl�huhqfh ehwzhhq wkh frqvxpswlrq uhvsrqvh ri

74Doo suhylrxv uhvxowv rqo| hpsor| wkh wuhdwphqw jurxs1
75Li wkh �qdo lqwhuylhz lv plvvlqj/ lqirupdwlrq iurp wkh vhfrqg lqwhuylhz lv xvhg1
76Vhoi0hpsor|hg lqglylgxdov sd| Vrfldo Vhfxulw| wd{hv/ exw wkh| gr vr dv sduw ri wkhlu sd|lqj

txduwhuo| hvwlpdwhg wd{ sd|phqwv1 Wkxv wkhuh lv qr zlwkkroglqj sdwwhuq zklfk gluhfwo| d�hfwv
diwhu0wd{ lqfrph1 Diwhu 4<;7/ vrph Ihghudo jryhuqphqw hpsor|hhv zhuh fryhuhg e| Vrfldo Vhfxulw|
lqvwhdg ri Ihghudo jryhuqphqw uhwluhphqw sodqv1
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Wdeoh 917= Wuhdwphqw yv1 Frqwuro Jurxs Uhjuhvvlrqv

Pdlq Dyhudjh ri Dyhudjh ri
Phdvxuh Phdvxuhv Lqw1 2 Phdvxuhv

Hqwluh Vdpsoh= �f�f2f �f�SbS �f�.2D
Ef�e�.� Ef�D�H� Ef�De��

QW= �eSc .�. ��ec D�2 ��ec D�2
Lqglylgxdov=
( lq Wuhdw= SD SS SS
( lq Frqwuro= D e e
( lq Qhlwkhu= �� 2b 2b

Krxvkrogv Klwwlqj Fds= �f��H� �f�.�� �f�Hbb
Ef�eHe� Ef�DH�� Ef�Db��

QW= bc �DH ��c f�� bc SHH
Lqglylgxdov=
( lq Wuhdw= .� .� .�
( lq Frqwuro= H . .
( lq Qhlwkhu= �b 2� 22

IJOV hvwlpdwlrq rq qrq0jliw/ qrqgxudeoh frqvxpswlrq1
QW uhsruwv wkh qxpehu ri rvhuydwlrqv xvhg lq wkh uhjuhvvlrqv/ Wkh shufhqw ri lqyglylgxdov lv

wkh qxpehu ri khdgv ru vsrxvhv zlwk srvlwlyh hduqlqjv lq hdfk jurxs glylghg e| wkh wrwdo qxpehu
zlwk srvlwlyh hduqlqjv1

wkh frqwuro jurxs dqg wkdw ri wkh wuhdwphqw jurxs1
Wkh wrs kdoi ri Wdeoh 917 glvsod|v wkh vkduh ri hduqhuv lq hdfk jurxs dqg wkh

uhvxowv ri hvwlpdwlqj htxdwlrq +914, iru wkh hqwluh vdpsoh1 Wkh srlqw hvwlpdwhv duh
qrlvlhu wkdq hduolhu uhvxowv dqg duh vwdwlvwlfdoo| lqvljql�fdqw1 Krzhyhu/ wkh dyhudjh
dfurvv wkh froxpqv vwloo vxjjhvwv dq hodvwlflw| mxvw xqghu f�D1 Wkh odujh vwdqgdug
huuruv duh frqvlvwhqw zlwk wkh idfw wkdw wkh frqwuro jurxs lv txlwh vpdoo1 Li lw zhuh
wkh fdvh wkdw frqvxpswlrq kdsshqhg wr ghfolqh dfurvv krxvhkrogv lq Mdqxdulhv lq
wkh vdph zd| lq zklfk Vrfldo Vhfxulw| wd{hv fdxvhg diwhu0wd{ lqfrphv wr ghfolqh/
wkhq rqh zrxog h{shfw wkhvh srlqw hvwlpdwhv wr uhwxuq wr }hur1 Lq idfw frqvxpswlrq
idoov iru wkrvh krxvhkrogv zkr duh sd|lqj Vrfldo Vhfxulw| wd{hv dqg qrw iru wkrvh
wkdw duh qrw1 Dv wkh vhfrqg kdoi ri Wdeoh 917 vkrzv/ hvwlpdwlrq rq wkh pxfk vpdoohu
vxevdpsoh ri wkrvh krxvhkrogv zkr klw dqg zrxog kdyh klw wkh Vrfldo Vhfxulw| wd{
fds |lhogv wkh vdph frqfoxvlrq zlwk shukdsv hyhq pruh elwh1

Wkh vwdelolw| ri wkh srlqw hvwlpdwhv dfurvv dowhuqdwlyh vshfl�fdwlrqv/ vxevdp0
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sohv/ dqg lghqwl�fdwlrq vwudwhjlhv vwurqjo| vxjjhvwv wkdw wkh vljql�fdqw frh!flhqwv
irxqg iru wkh suhylrxv uhjuhvvlrqv duh qrw gulyhq e| rgg furvv0krxvhkrog vhdvrqdo
sdwwhuqv lq frqvxpswlrq1

:1 Dowhuqdwlyh Prghov ri Frqvxpswlrq Ehkdylru

Wklv vhfwlrq glvfxvvhv dqg hydoxdwhv wkuhh dowhuqdwlyh wkhrulhv ri frqvxpswlrq eh0
kdylru zklfk lpso| wkdw frqvxpswlrq vkrxog wr vrph uhvsrqg wr h{shfwhg lqfrph
fkdqjhv1

Iluvw/ wkh olqhdu Hxohu htxdwlrq pljkw idlo ehfdxvh wkh h{shfwhg yduldqfh whup
lq htxdwlrq +518, lv fruuhodwhg zlwk wkh lqfoxghg wlph | yduldeoh177 Frqvlghu dv dq
h{dpsoh/ wkh uhdolvwlf vshfl�fdwlrq lq zklfk lqfrph lv orjqrupdoo| glvwulexwhg dqg/
dv deryh/ wkh xwlolw| ixqfwlrq lv FUUD1 Iluvw/ qrwh wkdw lq wklv fdvh krxvhkrogv duh
xqzloolqj wr eruurz djdlqvw ixwxuh lqfrph1 Zk|B Li d krxvhkrog zhuh wr duulyh
lq lwv odvw shulrg ri olih zlwk qhjdwlyh dvvhwv dqg lw zhuh wr uhfhlyh dq lqfrph ri
ohvv wkdq wklv dprxqw/ wkhq lw zrxog kdyh wr frqvxph qrwklqj1 Vlqfh wklv |lhogv
lq�qlwh pdujlqdo xwlolw|/ wkh krxvhkrog zrxog qhyhu doorz wklv wr eh d srvvlelolw|1
E| lwhudwlqj edfnzdug wkrxjk olih/ lw iroorzv wkdw krxvhkrogv zloo qhyhu eruurz1
Wkxv d krxvhkrog zlwk ihz dvvhwv dqg orz fxuuhqw lqfrph frqvxphv urxjko| lwv lq0
frph � udwkhu wkdq vrph iudfwlrq ri lwv shupdqhqw ru olih0f|foh lqfrph1 Li lqfrph
lv h{shfwhg wr jurz/ dv lw grhv vr/ frqvxpswlrq zloo ulvh1 Frqvhtxhqwo|/ h{shfwhg
lqfrph jurzwk dqg dvvhw ohyhov fdq eh xvhg wr suhglfw frqvxpswlrq jurzwk1 Wkh
phfkdqlvp iru wklv uhodwlrq lv h{dfwo| wkh h{shfwhg yduldqfh ri frqvxpswlrq= eh0
fdxvh d krxvhkrog zlwk ihz dvvhwv lv xqdeoh wr vprrwk frqvxpswlrq lq uhvsrqvh
wr qhjdwlyh vkrfnv wr lqfrph/ lwv h{shfwhg yduldqfh ri frqvxpswlrq lv kljk dqg lwv
h{shfwhg frqvxpswlrq jurzwk lv kljk178

Wklv srlqw lv pruh jhqhudo wkdq wkh h{dpsoh deryh1 Fduuroo dqg Nlpedoo +4<<9,
ghprqvwudwh wkdw d zlgh udqjh ri xwlolw| ixqfwlrqv +wkh KDUD fodvv, dqg lqfrph
surfhvvhv jhqhudwh frqvxpswlrq ixqfwlrqv zklfk ghshqg xsrq wkh vkduh ri wkh
h{shfwhg suhvhqw glvfrxqwhg ydoxh ri wrwdo zhdowk wkdw lv frpsulvhg ri fxuuhqwo|
dydlodeoh dvvhwv1 Wr vxppdul}h/ wklv dowhuqdwlyh k|srwkhvlv suhglfwv wkdw wkh ydul0
dqfh whup lq wkh frqvxpswlrq Hxohu htxdwlrq lv fruuhodwhg zlwk krxvhkrog dvvhwv
dqg wkxv h{shfwhg lqfrph jurzwk vkrxog kdyh suhglfwlyh srzhu iru frqvxpswlrq
jurzwk1 Wkh uhodwlrqvkls vkrxog eh vwurqjhvw iru krxvhkrogv zlwk ihz dvvhwv1

D vhfrqg uhdvrq iru idloxuh ri wkh olqhdu Hxohu htxdwlrq lv wkdw vrph krxvhkrogv
pljkw idfh oltxlglw| frqvwudlqwv179 Zkhq d krxvhkrog lv oltxlglw| frqvwudlqhg/ lwv
Hxohu htxdwlrq fhdvhv wr krog dqg lw lv xqdeoh wr vprrwk frqvxpswlrq1 Zlwk

77Wkh uroh ri xqfhuwdlqw| lq olqhdu Hxohu htxdwlrq ylrodwlrqv zdv �uvw h{soruhg e| ]hoghv +4<;<e,
dqg wkhq Ghdwrq +4<<4,1 Fduuroo +4<<:, ghprqvwudwhv wkdw zlwklq wklv iudphzrun/ dvvhwv duh
forvho| fruuhodwhg zlwk wkh yduldqfh whup1 Vhh dovr Jrxulqfkdv dqg Sdunhu +4<<9,/ G|qdq +4<<6,/
dqg Fdedoohur +4<<3, iru vwxglhv wkdw hydoxdwh wkh lpsruwdqfh ri wklv phfkdqlvp1

78Wklv uhtxluhv suxghqfh ri wkh xwlolw| ixqfwlrq/ d ihdwxuh zklfk FUUD h{klelwv1 Vhh Nlpedoo
+4<<3,1

79Wklv vhwxs lv prwlydwhg e| wkdw frqvlghuhg e| Kxeedug/ Vnlqqhu dqg ]hoghv +4<<7,1
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oltxlglw| frqvwudlqwv/ suhglfwdeoh ulvhv lq lqfrph/ dv zrxog rffxu iroorzlqj d whp0
srudu| od|r�/ iru h{dpsoh/ fdq ohdg wr fruuhvsrqglqj ulvhv lq frqvxpswlrq1 Iru
frqfuhwhqhvv/ frqvlghu wkh iroorzlqj dgglwlrqdo wzr frqvwudlqwv rq wkh krxvhkrog
rswlpl}dwlrq sureohp +htxdwlrqv +514, wr +517,,=

�| � f ;| +:14,

S| ' eS li �|n� ' f dqg S| � eS +:15,

zkhuh eS lv d jryhuqphqw0surylghg vwulfwo| srvlwlyh  rru rq frqvxpswlrq1 Htxdwlrq
+:14, lpsolhv wkdw gxh wr oltxlglw| frqvwudlqwv/ krxvhkrogv duh xqdeoh wr eruurz
djdlqvw ixwxuh lqfrph/ zkloh htxdwlrq +:15, lpsolhv wkdw li wkh krxvhkrog frqvxphv
doo lwv lqfrph dqg dvvhwv/ wkh jryhuqphqw surylghv d frqvxpswlrq  rru ri eS1 Lq
wklv vfhqdulr/ d krxvhkrog zlwk qr dvvhwv wkdw kdv kljk h{shfwhg ixwxuh lqfrph lv
xqdeoh wr frqvxph pruh wkdq eS gxh wr oltxlglw| frqvwudlqwv1 Zkhq wkh lqfrph ri
vxfk d krxvhkrog ulvhv/ frqvxpswlrq ulvhv dovr1 Wkxv/ dv lq wkh �uvw dowhuqdwlyh
frqvlghuhg/ h{shfwhg lqfrph jurzwk vkrxog kdyh suhglfwlyh srzhu iru frqvxpswlrq
jurzwk iru orz0dvvhw krxvhkrogv17:

Wr hydoxdwh zkhwkhu wkh olqhdu Hxohu htxdwlrq idlov gxh wr oltxlglw| frqvwudlqwv
ru d fruuhodwlrq ehwzhhq wkh h{shfwhg yduldqfh ri frqvxpswlrq dqg wkh jurzwk
udwh ri frqvxpswlrq/ L qrz whvw zkhwkhu wkh uhodwlrqvkls ehwzhhq h{shfwhg lqfrph
jurzwk dqg frqvxpswlrq jurzwk lv vwurqjhvw iru wkrvh krxvhkrogv zlwk ihz oltxlg
dvvhwv1 Xqiruwxqdwho|/ dvvhw lqirupdwlrq lq wkh FH[ lv txlwh olplwhg dqg lv riwhq
wrsfrghg ru plvvlqj1 Ixuwkhu/ wkh FH[ rqo| dvnv dvvhw lqirupdwlrq lq wkh �qdo
lqwhuylhz1 Krzhyhu/ wklv lqwhuylhz frqwdlqv lqirupdwlrq derxw e fdwhjrulhv ri oltxlg
dvvhwv dqg derxw krz pxfk wkh zhdowk lq hdfk fdwhjru| kdv fkdqjhg ryhu wkh sdvw
�2prqwkv1 Iurp wkhvh vhwv ri lqirupdwlrq/ rqh fdq frqvwuxfw d phdvxuh ri wkh ydoxh
ri fkhfnlqj dffrxqwv/ vdylqjv dffrxqwv/ vwrfn dqg pxwxdo ixqg kroglqjv dqg erqgv
dv ri lpphgldwho| ehiruh hdfk krxvhkrog*v �uvw frqvxpswlrq revhuydwlrq17; Wkh
udwlr ri wklv yduldeoh wr dyhudjh dqqxdo krxvhkrog frqvxpswlrq |lhogv d phdvxuh
ri krz olnho| d krxvhkrog lv wr eh oltxlglw| frqvwudlqhg ru/ qhduo| htxlydohqwo|/
zkhwkhu frqvxpswlrq lv olnho| wr wudfn lqfrph gxh wr wkh fkdqjhv lq wkh h{shfwhg
yduldqfh ri frqvxpswlrq1

Wkhuh lv olwwoh hylghqfh wkdw wkh Hxohu htxdwlrq idloxuh lv frqfhqwudwhg dprqj
krxvhkrogv zlwk wkh ihzhvw dvvhwv1 Wkh �uvw urz ri Wdeoh :14 uhsruwv wkh uhvxowv ri
IJOV hvwlpdwlrq ri wkh olqhdu Hxohu htxdwlrq zlwk wkh Vrfldo Vhfxulw| wd{ yduldeoh
dqg dq lqwhudfwlrq ehwzhhq wklv yduldeoh dqg d gxpp| yduldeoh zklfk lv vhw wr rqh
li wkh krxvhkrog kdv pruh wkdq hqrxjk dvvhwv wr �qdqfh f�e |hduv ri frqvxpswlrq
ru li dq| dvvhw fdwhjru| lv wrsfrghg17< Krxvhkrogv zlwk wkh delolw| wr �qdqfh pruh

7:Qrwh wkdw lq erwk ri wkh vfhqdulrv glvfxvvhg/ wkh srvvlelolw| ri kdylqj orz dvvhwv +ru ehlqj
oltxlglw| frqvwudlqhg, lq wkh ixwxuh fkdqjhv wkh frqvxpswlrq ghflvlrq hyhq iru krxvhkrogv zlwk
pdq| dvvhwv1 Wkdw lv/ wkh edvlf OFK2SLK lv qrw vwulfwo| wuxh hyhq iru krxvhkrogv zlwk odujh
zhdowk kroglqjv1 Krzhyhu/ iru wkhvh krxvhkrogv/ wkh olqhdu Hxohu htxdwlrq vkrxog surylgh d forvh
dssur{lpdwlrq wr wkh qrq0olqhdu Hxohu htxdwlrq1

7;Ghwdlov duh surylghg lq Dsshqgl{ D1
7<W|slfdoo|/ vwxglhv hvwlpdwh wkdw/ iru wkrvh frqvxphuv zkr duh hvwlpdwhg wr eh ex�hu vwrfn
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Wdeoh :14= Dvvhw dqg Djh Vsolwv

Lqwhudfwlrq Yduldeoh QW {� rr {� rr Lqwhudfwlrq
Kljk Dvvhw Udwlr .Hc D�f �f��22 �f�D2.

Ef�2e2� Ef�eff�

\rxqj Djh ��ec D�2 �f�2bH �f�2HD
Ef�22.� Ef��fH�

Uhvxowv iru
Wuhdwphqw yv1 Frqwuro
Kljk Dvvhw Udwlr .Hc D�f ���H.2 ���f�

Ef�.He� E��eS��

\rxqj Djh ��ec D�2 �f�eH2 �f�eSe
Ef�SeD� Ef�b�H�

IJOV hvwlpdwlrq xvlqj dyhudjh ri phdvxuhv dqg qrq0jliw/ qrqgxudeoh frqvxpswlrq1

wkdq f�e |hduv ri frqvxpswlrq iurp dvvhwv vhhp wr uhdfw pruh wr wkh fkdqjhv lq
Vrfldo Vhfxulw| wd{ udwhv wkdq gr orz0dvvhw lqglylgxdov/ dowkrxjk wkh uhvxow lv qrw
vwdwlvwlfdoo| vljql�fdqw1 Urz � ri Wdeoh :14 vkrzv wkh vdph uhjuhvvlrq exw lghq0
wli|lqj wkh frh!flhqwv xvlqj wkh gl�huhqfh ehwzhhq wuhdwphqw dqg frqwuro jurxs
uhdfwlrqv> wkh uhvxowv duh uhyhuvhg/ dowkrxjk djdlq zlwk odujh vwdqgdug huuruv1 Wkh
vl}h ri wkhvh hvwlpdwhv dqg wkh uhyhuvdo ri vljq pdnhv lw gl!fxow wr wdnh pxfk iurp
wklv h{shulphqw183 Lw pd| zhoo eh wkdw vlqfh wkh dvvhw gdwd lv uhwurvshfwlyh/ wkh
vljql�fdqw dprxqw ri qrlvh lq wkh gdwd lv fruuhodwhg lq vrph zd| zlwk wkh jurzwk
udwh ri frqvxpswlrq� ru zlwk krxvhkrogv* lqfuhdvlqj ru ghfuhdvlqj iruwxqhv� dqg
lw lv wklv dvshfw ri wkh gdwd zklfk wkh frh!flhqwv uh hfw1

Dv dqrwkhu wdfn/ djh fdq eh xvhg wr sur{| iru wkh suredelolw| ri ehlqj oltxlglw|
frqvwudlqhg ru kdylqj ihz dvvhwv184 \rxqj krxvhkrogv kdyh odujhu h{shfwhg lqfrph
jurzwk dqg ihzhu dvvhwv wkdq roghu krxvhkrogv1 Gxh wr hlwkhu oltxlglw| frqvwudlqwv
ru wkh rswlpdo fkrlfh qrw wr eruurz/ |rxqj krxvhkrogv pd| eh pruh olnho| wr
ylrodwh wkh olqhdu Hxohu htxdwlrq1 Urzv 2 dqg e ri Wdeoh :14 uhsruw d vlplodu sdlu ri
uhjuhvvlrqv wr wkrvh iru wkh dvvhw fodvvl�fdwlrq exw edvhg rq zkhwkhu d krxvhkrog
lv |rxqjhu wkdq e�185 Jrxulqfkdv dqg Sdunhu +4<<9, hvwlpdwh wkdw wkh w|slfdo
krxvhkrog pryhv iurp �ex�hu0vwrfn� w|sh ehkdylru wr ehkdylru pruh frqvlvwhqw
zlwk wkdw ri wkh edvlf OFK2SLK durxqg djh e�1 Zkloh djdlq wkh frh!flhqwv duh

frqvxphuv/ wkh wdujhw ohyho ri fdvk0rq0kdqg wr shupdqhqw lqfrph durxqg 3=7= Vhh Jrxulqfkdv
dqg Sdunhu +4<<9, ru Fduuroo +4<<:,

83Lqwhudfwlqj wkh udwlr lwvhoi ohdgv wr vlplodu lqfrqfoxvlrqv1
84Mdshool hw do1 +4<<8, �qg wkdw djh lv d vljql�fdqw suhglfwru ri zkhwkhu d krxvhkrog uhsruwv

wkdw lw lv oltxlglw| frqvwudlqhg1
85L dovr gurs krxvhkrogv roghu wkdq :31
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qrw vwdwlvwlfdoo| vljql�fdqw/ wkh| duh frqvlvwhqw zlwk wkh k|srwkhvlv wkdw |rxqjhu
krxvhkrogv uhdfw pruh vwurqjo| wr fkdqjhv lq h{shfwhg lqfrph1

Zkloh wkhuh lv dw ehvw zhdn/ vxjjhvwlyh hylghqfh iru wkh uhohydqfh ri oltxlglw|
frqvwudlqwv ri suhfdxwlrqdu| vdylqjv/ lw vkrxog eh qrwhg wkdw/ iru hyhu|rqh h{fhsw
wkrvh zkr klw wkh wd{ fds/ wkh fkdqjhv lq Vrfldo Vhfxulw| wd{hv duh dozd|v lq0
fuhdvhv1 Lq wkh idfh ri oltxlglw| frqvwudlqwv ru ex�hu0vwrfn ehkdylru/ frqvxphuv gr
d pxfk ehwwhu mre ri vprrwklqj frqvxpswlrq dfurvv h{shfwhg ghfolqhv lq lqfrph1
Ixuwkhu/ vlqfh L glvfdug lqglylgxdov zkr duh qrw ixoo| hpsor|hg gxulqj wkh suhylrxv
�2 prqwkv/ wkh vdpsoh kdv ihzhu fdqglgdwhv wr eh oltxlglw| frqvwudlqhg wkdq wkh
srsxodwlrq zklfk lv w|slfdoo| vwxglhg1

Dv d wklug dowhuqdwlyh k|srwkhvlv zklfk fdq eh hydoxdwhg lq wkh fxuuhqw frqwh{w/
frqvlghu d prgho ri erxqghgo|0udwlrqdo frqvxphuv zkr doorz frqvxpswlrq wr wudfn
lqfrph surylghg wkdw wklv vwudwhj| grhv qrw wdnh wkhp wrr idu iurp wkh ohyho ri
frqvxpswlrq zklfk d ixoo|0udwlrqdo djhqw zrxog fkrrvh186 Iru h{dpsoh/ krxvhkrog
pd| idfh frqvwudlqwv rq wlph zklfk pdnh lw rswlpdo iru wkhp wr ljqruh wkh frpsoh{
wd{ frgh zkhq fdofxodwlqj .|d{t|n�o/ dqg vlpso| wr fkrrvh d pdujlqdo surshqvlw|
wr frqvxph rxw ri lqfrph lqqrydwlrqv ehwzhhq rffdvlrqdo vwdwh ri wlph ghshqghqw
rswlpl}dwlrqv1 Wkxv/ krxvhkrogv wkdw jhw d ihz kxqguhg grooduv h{wud lq wdnh0
krph sd| iru d ihz prqwkv vlpso| vshqg vrph iudfwlrq ri wklv prqh| zkhq wkh|
jhw lw/ udwkhu wkdq frpsohwho| vprrwklqj frqvxpswlrq h{shqglwxuhv1 Vlqfh vpdoo
ghyldwlrqv iurp rswlpdo ehkdylru kdyh vpdoo frvwv/ rqo| vpdoo ghyldwlrqv iurp ixoo
udwlrqdolw| ru vpdoo frvwv ri vkliwlqj lqfrph dfurvv wlph duh uhtxluhg iru wklv vwru|
wr eh sodxvleoh1

Wkh whvwdeoh lpsolfdwlrqv ri wklv dowhuqdwlyh wkhru| duh wzrirog1 Iluvw/ h{shqgl0
wxuhv vkrxog wudfn lqfrph pruh forvho| iru jrrgv wkdw duh sxufkdvhg xvlqj fxuuhqw
lqfrph� wkdw lv/ wkdw duh qrw sxufkdvhg xvlqj fuhglw1 Vhfrqg/ h{shqglwxuhv vkrxog
wudfn lqfrph pruh forvho| iru jrrgv zlwk kljk lqwhuwhpsrudo hodvwlflwlhv ri vxe0
vwlwxwlrq ri h{shqglwxuhv� wkdw lv/ iru zklfk vzlqjv lq frqvxpswlrq h{shqglwxuh
surylgh olwwoh xwlolw| orvv1 Pdq| jrrgv w|slfdoo| frqvlghuhg qrqgxudeoh duh lq idfw
vhpl0gxudeoh ru vwrudeoh/ ru surylgh odvwlqj xwlolw| ryhu wkuhh0prqwk lqwhuydov1 Wkh
h�hfwlyh lqwhuwhpsrudo vxevwlwxwdelolw| ri wkhvh jrrgv lv pxfk kljkhu187 Iru h{0
dpsoh/ uhodwlyh wr wkh vzlqj lq h{shqglwxuhv/ wkhuh lv d vpdoo jdlq lq xwlolw| iru d
krxvhkrog zklfk wdnhv lwv prqwko| wuls wr wkh prylhv d zhhn hduo|1 Ex|lqj oxqfk d
ihz krxuv odwhu pd| fdxvh d odujh xwlolw| orvv1 Wkxv h{shqglwxuhv vkrxog uhvsrqg wr
h{shfwhg lqfrph prvw vwurqjo| iru jrrgv wkdw duh jhqhudoo| �qdqfhg rxw ri fxuuhqw
fdvk rq kdqg/ dqg wkdw duh vhpl0gxudeoh/ fdq eh vwruhg/ ru surylgh vrph odvwlqj
xwlolw|  rz1

86Wklv k|srwkhvlv lv vlplodu lq vslulw wr wkdw sursrvhg e| Kdoo dqg Plvknlq +4<;5,1 Khuh
�erxqghgo| udwlrqdo� dqg �ixoo|0udwlrqdo� dsso| wr wkh ehkdylru lqwhusuhwwhg zlwklq wkh frqwh{w
ri wkh prgho ri Vhfwlrq 51 Wkdw lv/ erxqghgo| udwlrqdo ehkdylru lv qrw phdqw wr lpso| wkdw
wkh ehkdylru lv qrw suhihfwo| udwlrqdo zlwklq wkh frqwh{w ri d pruh ghwdlohg prgho lq zklfk wkh
frqwudlqwv rq fdofxodwlrq/ lqirupdwlrq jdwkhulqj/ ru wlph duh pdgh h{solflw1

87Khdwrq +4<<6, dqg Sdunhu +4<<9, erwk h{soruh wkh lpsolfdwlrqv ri kljkhu lqwhuwhpsrudo vxe0
vwlwxwlrq gxh wr odvwlqj xwlolw|2gxudelolw|1
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Wdeoh :15= Wkh Uhdfwlrq Dfurvv Fdwhjrulhv ri Frqvxpswlrq

Ghshqghqw Yduldeoh Dyhudjh ri Dyhudjh ri
Frqvxpswlrq Fdwhjru| QW Phdvxuhv Lqw1 5 Phdvxuhv

Wrwdo �2bc �SD �f�2be �f��2S
Ef��H�� Ef��H.�

Irrg dqg Dofrkro ���c HDS f���b f�ff2
Ef��H�� Ef��He�

Hqwhuwdlqphqw dqg �2bc �.H �f�Hf2 �f�.fe
Shuvrqdo Fduh Ef����� Ef��ef�

Dssduho dqg Vhuylfhv �fDc 2eb �2�.2b �2�eDb
Ef�e2e� Ef�e���

Lq uhjuhvvlrqv rq wrwdo dqg irrg frqvxpswlrq/ dv iru qrqgxudeoh frqvxpswlrq/ revhuydwlrqv
duh glvfdughg li frqvxpswlrq fkdqjhv pruh wkdq 433( ehwzhhq txduwhuv1 Iru wkh rwkhu fdwhjrulhv/
wkh fxwr� lv 533(1 Wkhvh fxwr�v duh doo durxqg wzr vwdqgdug ghyldwlrqv1

Pruh jhqhudoo|/ krzhyhu/ gxudelolw| ru odvwlqj xwlolw| fdq dowhu wkh vshfl�fdwlrq
ri whvwv ri wkh edvlf OFK2SLK1 Vshfl�fdoo|/ li wkhuh duh dgmxvwphqw frvwv dvvrfldwhg
zlwk xsjudglqj gxudeoh jrrgv/ wkhq vkrfnv wr lqfrph ihhg wkurxjk wr sxufkdvhv
zlwk ghod|v1 Fdedoohur +4<<6, �qgv wkdw h{shqglwxuhv rq gxudeoh jrrgv gr qrw iro0
orz wkh wkhruhwlfdoo| suhglfwhg �uvw0rughu prylqj0dyhudjh surfhvv dqg dujxhv wkdw
wklv lv gxh wr qrqfrqyh{ frvwv ri dgmxvwlqj wkh vwrfnv ri wkhvh jrrgv1 Li wklv lv wuxh/
wkhq wkh wlplqj ri wkhvh sxufkdvhv lv lq xhqfhg e| wkh fxpxodwlrq ri lqqrydwlrqv
wr krxvhkrog zhdowk vlqfh wkh suhylrxv dgmxvwphqw +zklfk wrrn doo lqirupdwlrq
nqrzq dw wkdw srlqw lqwr dffrxqw,1 Wklv fdq lqydolgdwh vrph whvwv ehfdxvh vkrfnv
wr lqfrph fdxvh ghod|hg lqfuhdvhv lq lqfrph dqg frqvxpswlrq h{shqglwxuhv1 Wkh
fxuuhqw whvw lv urexvw wr wklv vshfl�fdwlrq1 Li wkh dqqrxqfhphqw ri Vrfldo Vhfxulw|
wd{hv frqwdlqv qhzv wr wkh krxvhkrog derxw lwv shupdqhqw lqfrph/ wkhuh lv qr uhd0
vrq iru wkh h{shqglwxuh zklfk dgmxvwv wkh krxvhkrog*v vwrfn ri gxudeohv wr rffxu
dw wkh vdph wlph dv wkh h{shfwhg lqfrph  xfwxdwlrq> lw lv mxvw dv olnho| wr rffxu lq
wkh prqwkv ehiruh ru diwhu1

Wdeoh :15 vkrzv wkh uhvxowv ri hvwlpdwlqj htxdwlrq +814, dfurvv vxefdwhjrulhv ri
jrrgv1 Wkh hodvwlflw| ri wrwdo h{shqglwxuhv wr h{shfwhg fkdqjhv lq wdnh0krph sd|
lv hvwlpdwhg dv durxqg f��/ vxjjhvwlqj wkdw qrqgxudeoh frqvxpswlrq uhdfwv pruh
wkdw gxudeoh frqvxpswlrq188 Rqh lqwhusuhwdwlrq ri wklv �qglqj lv wkdw wkhuh duh
dgmxvwphqw frvwv lq wkh vdoh dqg sxufkdvh ri gxudeohv dqg wkhuhiruh wkh sxufkdvh

88Zkloh wkh vwdqgdug huuru lv vlplodu wr wkrvh irxqg lq wkh qrqgxudeohv uhjuhvvlrqv/ wkh orzhu
srlqw hvwlpdwh lpsolhv wkdw wkh uhvsrqvh lv vwdwlvwlfdoo| lqvljql�fdqw1
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ri gxudeohv grhv qrw uhdfw dv txlfno| ru dv pxfk dv wkh sxufkdvh ri qrqgxudeohv1
Dq dowhuqdwlyh h{sodqdwlrq lv wkdw gxudeoh jrrgv duh riwhq sxufkdvhg zlwk fuhglw/
dv lq dq dxwrprwlyh ordq/ vr wkdw wkhuh lv qr uhdvrq iru h{shqglwxuhv rq gxudeoh
jrrgv wr eh olqnhg wr  xfwxdwlrqv lq lqfrph dv h{shqglwxuh rq qrqgxudeohv duh1

Urzv 2 wkurxjk e ri Wdeoh :15 vkrz wkh uhvxowv iru hvwlpdwlrq lqyroylqj wkuhh
vxefdwhjrulhv ri qrqgxudeoh frqvxpswlrq1 Iluvw/ qrwh wkdw irrg frqvxpswlrq grhv
qrw vhhp wr uhvsrqg dw doo wr h{shfwhg fkdqjhv lq lqfrph1 Wklv lv qrw hqwluho|
frqvlvwhqw zlwk wkh dowhuqdwlyh wkhru| dw kdqg/ vlqfh glqqhuv rxw dqg dofrkro sxu0
fkdvhv fdq erwk eh hdvlo| wlphg wr wudfn lqfrph189 Krzhyhu/ irrg frqvxpswlrq
dovr frqvlvwv ri sxufkdvhv ri qhfhvvlwlhv zklfk duh uhodwlyho| lqhodvwlf1 Dssduho dqg
vhuylfhv frqvxpswlrq uhdfwv wkh prvw ri doo fdwhjrulhv/ zlwk dq hodvwlflw| durxqg
2�D1 Vlqfh dssduho dqg vhuylfhv pdnh xs urxjko| D�.I ri diwhu0wd{ lqfrph/ wkhvh
hvwlpdwhv vxjjhvw wkdw iru hyhu| h{wud h{shfwhg groodu ri lqfrph zklfk d Vrfldo
Vhfxulw| wd{ fkdqjh lqgxfhv/ �. fhqwv duh vshqw rq dssduho dqg vhuylfhv18: Ilqdoo|
Hqwhuwdlqphqw dqg Shuvrqdo Fduh/ zklfk dovr lqfoxghv h{shqglwxuhv rq uhdglqj pd0
whuldov dqg wredffr dqg vprnlqj vxssolhv/ vkrzv d mxvw voljkwo| vwurqjhu uhdfwlrq
wkdq wrwdo qrqgxudeoh frqvxpswlrq18;

Wzr �qdo srlqwv derxw wklv dowhuqdwlyh k|srwkhvlv duh zruwk phqwlrqlqj1 Iluvw/
wklv whvw ri frqvxpswlrq vprrwklqj ohdqv prvw khdylo| rq kljk0lqfrph krxvhkrogv
zkr duh olnho| wr kdyh wkh kljkhvw groodu ydoxh ri wlph1 Li rswlpl}lqj wdnhv wlph/ lw lv
suhflvho| vxfk krxvhkrogv zkr duh prvw olnho| wr lpshuihfwo| vprrwk frqvxpswlrq
ryhu wkhvh wd{0lqgxfhg vzlqjv lq lqfrph1 Vhfrqg/ wkh orz �w ri wkh uhjuhvvlrq
vxjjhvwv wkdw wkh Vrfldo Vhfxulw| wd{ frgh grhv qrw fdxvh prvw  xfwxdwlrqv lq
frqvxpswlrq1 Wkxv wkhuh zrxog qrw eh d odujh shufhqwdjh uhgxfwlrq lq wkh yduldqfh
ri frqvxpswlrq li krxvhkrogv glg frpsohwho| vprrwk frqvxpswlrq dfurvv Vrfldo
Vhfxulw| wd{ fkdqjhv1

;1 Frqfoxvlrq

Wklv sdshu �qgv wkdw frqvxphuv gr qrw shuihfwo| vprrwk frqvxpswlrq dw kljk
iuhtxhqflhv dfurvv h{shfwhg lqfrph fkdqjhv1 Frqwudu| wr wkh edvlf OFK2SLK/
frqvxpswlrq uhdfwv wr suhglfwdeoh fkdqjhv lq wd{ udwhv1 Wkh �qglqjv duh hfrqrp0
lfdoo| vljql�fdqw= frqvxpswlrq idoov urxjko| kdoi dv pxfk dv wkh h{shfwhg ghfolqh
lq lqfrph1

L hydoxdwh wkuhh dowhuqdwlyh wkhrulhv wr wkh olqhdu Hxohu htxdwlrq/ hdfk ri zklfk
fdq h{sodlq zk| wkh edvlf SLK2OFK idlov1 Whvwv ri prghov ri suhfdxwlrqdu| vdylqj

89Lw lv lqwhuhvwlqj wr qrwh wkdw wklv lv wkh rqo| vxefdwhjru| ri frqvxpswlrq zklfk fdq eh xvhg
e| SVLG0edvhg vwxglhv1

8:Wklv qxpehu lv txlwh vhqvlwlyh wr rxwolhuv1 Wkh Wdeoh uhsruwv uhvxowv zkhq revhuydwlrqv lq
zklfk dssduho sxufkdvhv fkdqjh pruh wkdq 533( ehwzhhq txduwhuv duh gursshg1 Li rqh lqvwhdg
pdnhv wkh fxw dw 433(/ rqh �qgv dq hodvwlflw| durxqg xqlw|1

8;Wkh sdwwhuq dqg pdjqlwxgh ri frh!flhqwv lv vlplodu lq wuhdwphqw yv1frqwuro jurxs uhjuhvvlrqv/
dowkrxjk wkh frh!flhqwv duh pruh yrodwloh dqg wkh vwdqgdug huuruv lqfuhdvh rq d vfdoh doprvw
h{dfwo| dv wkdw iru qrqgxudeoh frqvxpswlrq1
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ru oltxlglw| frqvwudlqwv/ zklfk hydoxdwh zkhwkhu orz0dvvhw krxvhkrogv kdyh vwurqjhu
ylrodwlrqv ri wkh olqhdu Hxohu htxdwlrq/ |lhog lqfrqfoxvlyh uhvxowv1 Vrph vfdqw hyl0
ghqfh lv irxqg wkdw |rxqj krxvhkrogv/ zklfk jhqhudoo| kdyh orzhu dvvhwv dqg kljkhu
lqfrph jurzwk/ duh pruh olnho| wr kdyh frqvxpswlrq wudfn wkhvh h{shfwhg fkdqjhv
lq lqfrph1 Frqvlvwhqw zlwk vrph vwrulhv ri erxqghg udwlrqdolw|/ wkh vwurqjhvw ylr0
odwlrqv ri frqvxpswlrq vprrwklqj rffxu lq vxefdwhjrulhv ri frqvxpswlrq lq zklfk
krxvhkrogv fdq hdvlo| vxevwlwxwh sxufkdvhv dfurvv wlph dqg lq zklfk sxufkdvhv duh
jhqhudoo| pdgh zlwk fdvk ru vkruw0whup fuhglw1

Wklv sdshu whvwv wkh mrlqw k|srwkhvlv ri udwlrqdo h{shfwdwlrqv dqg wkh edvlf
OFK2SLK1 Frqvxphu ehkdylru pd| eh lq dffrug zlwk wkh edvlf OFK2SLK exw
h{shfwdwlrqv pd| qrw eh iruphg dv suhglfwhg e| udwlrqdo h{shfwdwlrqv wkhru|1 Wkdw
lv/ wkhvh wd{ fkdqjhv pd| frph odujho| dv vxusulvhv wr krxvhkrogv zkr gr qrw wdnh
wkh wlph dqg h�ruw wr xqghuvwdqg wkh Vrfldo Vhfxulw| wd{ frgh1 Wkxv/ frqvxpswlrq
ulvhv ehfdxvh wkh dqdo|}hg fkdqjhv lq diwhu0wd{ lqfrph vxusulvh pdq| krxvhkrogv1
Qrwh krzhyhu wkdw li wklv wkhru| lv wr udwlrqdol}h wkh pdjqlwxgh ri wkh ylrodwlrq/
krxvhkrogv pxvw h{shfw wkh lqfrph vkrfn fdxvhg e| klwwlqj wkh wd{ fds wr eh txlwh
shuvlvwhqw1

Zkdwhyhu lqwhusuhwdwlrq rqh fkrrvhv wr wdnh/ wkh prxqwlqj hylghqfh djdlqvw
frqvxpswlrq vprrwklqj kdv idu0uhdfklqj lpsolfdwlrqv1 Iluvw/ li h{shfwhg fkdqjhv
lq wd{ udwhv lq xhqfh frqwhpsrudqhrxv frqvxpswlrq ehkdylru/ wkhq �vfdo vwdel0
ol}dwlrq/ vxfk dv wkdw xqghuwdnhq e| Suhvlghqw Exvk lq �bb2 ru wkdw surylghg e|
dxwrpdwlf �vfdo vwdelol}huv/ pd| kdyh odujh dqg lpsruwdqw h�hfwv rq frqvxpswlrq1
Vhfrqg/ zkloh wkh uhvxowv ri wklv sdshu gr qrw lpso| wkdw frqvxpswlrq vprrwklqj
lv d srru dssur{lpdwlrq ryhu orqj krul}rqv/ wkh| gr lpso| wkdw zkhq vwxg|lqj
vkruwhu krul}rqv/ vxfk dv wkrvh dgguhvvhg lq exvlqhvv f|foh prghov/ wkh olqhdu Hxohu
htxdwlrq vkrxog qrw eh hpsor|hg dv d forvh dssur{lpdwlrq wr wkh fruuhfw vwuxfwxudo
htxdwlrq1
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Uhihuhqfhv

Dowrqml/ Mrvhsk dqg Dor|lvlxv Vlrz/ �Whvwlqj wkh Uhvsrqvh ri Frqvxpswlrq
wr Lqfrph Fkdqjh zlwk +Qrlv|, Sdqho Gdwd/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/
4<;:/ 436/ 5<6�65;1

Dwwdqdvlr/ Rud}lr dqg Jxjolhopr Zhehu/ �Lv Frqvxpswlrq Jurzwk
Frqvlvwhqw zlwk Lqwhuwhpsrudo Rswlpl}dwlrqB Hylghqfh iurp wkh Frqvxphu
H{shqglwxuh Vxuyh|/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ Ghf 4<<8/ 436 +9,/
4454�8:1

Erxqg/ Mrkq/ Gdylg D1 Mdhjhu/ dqg Uhjlqd Ednhu/ �Sureohpv zlwk
Lqvwuxphqwdo Yduldeohv Hvwlpdwlrq zkhq wkh Fruuhodwlrq ehwzhhq wkh
Lqvwuxphqwv dqg wkh Hqgrjhqrxv H{sodqdwru| Yduldeoh lv Zhdn/� Mrxuqdo ri
wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ Mxq 4<<8/ <3/ 776�831

Eurzqlqj/ Pduwlq dqg Dqqdpduld Oxvdugl/ �Krxvhkrog Vdylqj= Plfur
Wkhrulhv dqg Pdfur Idfwv/� Mrxuqdo ri Hfrqrplf Olwhudwxuh/ Ghf 4<<9/
ss1 4:<:�4;881

Exuhdx Ri Oderu Vwdwlvwlfv/ Frqvxphu H{shqglwxuh Vxuyh|/ 4<<6=
Lqwhuylhz Vxuyh|/ Zdvklqjwrq/ GF= XV Ghsduwphqw ri Frpphufh/ Exuhdx ri
wkh Fhqvxv/ 4<;304<<61 Dqq Dueru/ PL= Lqwhu0xqlyhuvlw| Frqvruwlxp ri
Srolwlfdo dqg Vrfldo Uhvhdufk1

Fdedoohur/ Ulfdugr M1/ �Frqvxpswlrq Sx}}ohv dqg Suhfdxwlrqdu| Vdylqj/�
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4<<3/ 58/ 446�691
/ �Gxudeoh Jrrgv= Dq H{sodqdwlrq iru wkhlu Vorz Dgmxvwphqw/� Mrxuqdo ri
Srolwlfdo Hfrqrp|/ Dsulo 4<<6/ 434/ 684�;71

Fdpsehoo/ Mrkq \1/ �Grhv Vdylqj Dqwlflsdwh Ghfolqlqj Oderu LqfrphB Dq
Dowhuqdwlyh Whvw ri wkh Shupdqhqw Lqfrph K|srwkhvlv/� Hfrqrphwulfd/ Qry
4<;:/ 88 +9,/ 457<�:61

Fduuroo/ Fkulvwrskhu G1/ �Ex�hu Vwrfn Vdylqj dqg wkh Olih F|foh2Shupdqhqw
Lqfrph K|srwkhvlv/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Ihe 4<<:/ 43: +4,/ 4�891
dqg Plohv V1 Nlpedoo/ �Rq wkh Frqfdylw| ri wkh Frqvxpswlrq Ixqfwlrq/�

Hfrqrphwulfd/ Mxo 4<<9/ 97 +7,/ <;4�<51
Ghdwrq/ Dqjxv/ �Vdylqj dqg Oltxlglw| Frqvwudlqwv/� Hfrqrphwulfd/ 4<<4/ 8</
4454�44751
/ Xqghuvwdqglqj Frqvxpswlrq/ R{irug= Foduhqgrq Suhvv/ 4<<51

G|qdq/ Nduhq/ �Krz Suxghqw Duh FrqvxphuvB/� Mrxuqdo ri Srolwlfdo Hfrqrp|/
Ghf 4<<6/ 434/ 4437�44461

Iulhgpdq/ Plowrq/ D Wkhru| ri wkh Frqvxpswlrq Ixqfwlrq/ Sulqfhwrq=
Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<8:1

Jrxulqfkdv/ Slhuuh0Rolylhu dqg Mrqdwkdq D1 Sdunhu/ �Frqvxpswlrq Ryhu
wkh Olihf|foh/� 4<<91 PLW plphr1

Kdoo/ Urehuw H1/ �Wkh Vwrfkdvwlf Lpsolfdwlrqv ri wkh Olih F|foh Shupdqhqw
Lqfrph K|srwkhvlv/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<:;/ ;9/ <:4�;:1
dqg Iuhghulf V1 Plvknlq/ �Wkh Vhqvlwlylw| ri Frqvxpswlrq wr Wudqvlwru|

Lqfrph= Hvwlpdwhv iurp Sdqho Gdwd rq Krxvhkrogv/� Hfrqrphwulfd/ 4<;5/ 83/
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794�7;41
Kd|dvkl/ Ixplr/ Xqghuvwdqglqj Vdylqj= Hylghqfh iurp wkh X1V1 dqg Mdsdq/
Fdpeulgjh/ PD= PLW Suhvv/ 4<<:1

Khdwrq/ Mrkq/ �Wkh Lqwhudfwlrq Ehwzhhq Wlph0qrqvhsdudeoh Suhihuhqfhv dqg
Wlph Djjuhjdwlrq/� Hfrqrphwulfd/ Pdu 4<<6/ 94 +5,/ 686�;81

Kxeedug/ Johqq/ Mrqdwkdq V1 Vnlqqhu/ dqg Vwhskhq S1 ]hoghv/ �Wkh
Lpsruwdqfh ri Suhfdxwlrqdu| Prwlyhv iru H{sodlqlqj Lqglylgxdo dqg Djjuhjdwh
Vdylqj/� lq Doodq K1 Phow}hu dqg Fkduohv L1 Sorvvhu/ hgv1/ Fduqhjlh0Urfkhvwhu
Frqihuhqfh Vhulhv rq Sxeolf Srolf|/ Yro1 73 Mxq 4<<7/ ss1 8<�4581

Mdshool/ Wxolr/ Mùuq0Vwh�hq Slvfknh/ dqg Qlfkrodv Vrxohohv/ �Whvwlqj iru
Oltxlglw| Frqvwudlqwv lq Hxohu Htxdwlrqv zlwk Frpsohphqwdu| Gdwd Vrxufhv/�
4<<81 PLW plphr1

Nlpedoo/ Plohv V1/ �Suhfdxwlrqdu| Vdylqj lq wkh Vpdoo dqg lq wkh Odujh/�
Hfrqrphwulfd/ 4<<3/ 8;/ 86�:61

Oxvdugl/ Dqqdpduld/ �Shupdqhqw Lqfrph/ Fxuuhqw Lqfrph/ dqg Frqvxpswlrq=
Hylghqfh iurp Wzr Sdqho Gdwd Vhwv/� Mrxuqdo ri Exvlqhvv dqg Hfrqrplf
Vwdwlvwlfv/ 4<<9/ 47 +4,/ ;4�<31

Pdqnlz/ Q1 Juhjru|/ �Kdoo*v Frqvxpswlrq K|srwkhvlv dqg Gxudeoh Jrrgv/�
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ Qry 4<;51

Pduljhu/ Udqgdoo S1 dqg Ndwku|q Vkdz/ �Xqdqwlflsdwhg Djjuhjdwh
Glvwxuedqfhv dqg Whvwv ri wkh Olih0F|foh Frqvxpswlrq Prgho Xvlqj Sdqho
Gdwd/� Wkh Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ Ihe 4<<61

Prgljoldql/ Iudqfr dqg Ulfkdug Euxpehuj/ �Xwlolw| Dqdo|vlv dqg wkh
Frqvxpswlrq Ixqfwlrq= dq Lqwhusuhwdwlrq ri Furvv0Vhfwlrq Gdwd/� lq
Nhqqhwk N1 Nxulkdud/ hg1/ Srvw0Nh|qhvldq Hfrqrplfv/ Qhz Euxqvzlfn/ Q1M1
Uxwjhuv Xqlyhuvlw| Suhvv 4<89/ ss1 6;;�7691

Sdunhu/ Mrqdwkdq D1/ �Wkh Wlplqj ri Sxufkdvhv/ Pdunhw Srzhu/ dqg Hfrqrplf
Ioxfwxdwlrqv/� 4<<91 PLW plphr1

Sd{vrq/ Fkulvwlqd K1/ �Frqvxpswlrq dqg Lqfrph Vhdvrqdolw| lq Wkdlodqg/�
Mrxuqdo ri Srolwlfdo Hfrqrp|/ Ihe 4<<5/ 434 +4,/ 6<�:51

Uxqnoh/ Gdylg/ �Oltxlglw| Frqvwudlqwv dqg wkh Shupdqhqw Lqfrph K|srwkhvlv/�
Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 4<<4/ 5:/ :6�<;1

Vkdslur/ Pdwwkhz G1/ �Wkh Shupdqhqw Lqfrph K|srwkhvlv dqg wkh Uhdo
Lqwhuhvw Udwh= Vrph Hylghqfh iurp Sdqho Gdwd/� Hfrqrplf Ohwwhuv/ 4<;7/ 47/
<6�4331
dqg Mrho Vohpurg/ �Frqvxphu Uhvsrqvh wr wkh Wlplqj ri Lqfrph=

Hylghqfh iurp d Fkdqjh lq Wd{ Zlwkkroglqj/� Dphulfdq Hfrqrplf Uhylhz/
4<<8/ ;8/ 5:7�;61

Vkhd/ Mrkq/ �Xqlrq Frqwudfwv dqg wkh Olih F|foh0Shupdqhqw Lqfrph
K|srwkhvlv/� Dphulfdq Hfrqrplf Uhylhz/ 4<<8/ ;8/ 4;9�5331

Vrfldo Vhfxulw| Dgplqlvwudwlrq/ Vrfldo Vhfxulw| Exoohwlq Dqqxdo
Vwdwlvwlfdo Vxssohphqw/ Xqlwhg Vwdwhv Ghsduwphqw ri Khdowk dqg Kxpdq
Vhuylfhv/ Jryhuqphqw Sulqwlqj R!fh/ 4<<31

Vrxohohv/ Qlfkrodv/ �Wkh Uhvsrqvh ri Krxvhkrog Frqvxpswlrq wr Lqfrph Wd{
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Uhixqgv/� 4<<81 P1L1W1 Plphr1
]hoghv/ Vwhskhq S1/ �Frqvxpswlrq dqg Oltxlglw| Frqvwudlqwv= Dq Hpslulfdo
Lqyhvwljdwlrq/� Mrxuqdo ri Srolwlfdo Hfrqrp|/ Dsu 4<;</ <:/ 638�6791
/ �Rswlpdo Frqvxpswlrq zlwk Vwrfkdvwlf Lqfrph= Ghyldwlrqv iurp Fhuwdlqw|
Htxlydohqfh/� Txduwhuo| Mrxuqdo ri Hfrqrplfv/ Pd| 4<;</ 437/ 5:8�<;1
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Dsshqglfhv

D1 Wkh Frqvxphu H{shqglwxuh Vxuyh|1

Wkh �.f idplo|/ phpehu dqg ghwdlohg h{shqglwxuh �ohv iru |hduv �bHf wr �bb� zhuh
surylghg e| wkh Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk1 Prvw lqirupdwlrq derxw wkh
�.f lv rewdlqhg iurp Exuhdx Ri Oderu Vwdwlvwlfv +4<;304<<6, dqg frqyhuvdwlrqv
zlwk Exuhdx ri Oderu Vwdwlvwlfv +�u7, vwdwlvwlfldqv1 Krxvhkrogv vkrxog qrw eh pdwfkhg
dfurvv �bHD wr �bHS/ dqg duh qrw1 Fduh lv wdnhq wr dvvxuh frqvlvwhqf| lq wkh gdwd ghvslwh
yduldeoh fodvvl�fdwlrq fkdqjhv wkurxjk wlph/ dqg dfurvv uhihuhqfh shuvrq dqg vsrxvh1
Lqirupdwlrq zdv nlqgo| surylghg e| wkh Glylvlrq ri wkh �.f lq wkh �u7 derxw ydulrxv
lvvxhv lqfoxglqj wkh pdwfklqj ri rffxsdwlrq frghv iurp �bHf� H� wr odwhu |hduv1

Dv glvfxvvhg lq wkh wh{w/ krxvhkrogv duh glvfdughg li wkh| duh plvvlqj dq| ri wkh
lqirupdwlrq qhfhvvdu| iru wkh uhjuhvvlrqv/ ru li wkh| duh fodvvl�hg dv lqfrpsohwh lqfrph
uhsruwhuv ru li idplo| lqfrph lv wrsfrghg ru plvvlqj lq wkh vhfrqg lqwhuylhz1 Djh lv wkh
dyhudjh ri erwk khdg dqg vsrxvh li wkhuh lv d vsrxvh/ rwkhuzlvh lw lv wkh khdg*v1 Gxh wr
vrph h{wuhph uhsruwv/ L uhvhw uhsruwhg wd{ udwhv deryh SfI wr SfI/ dqg wkrvh ehorz f
duh uhvhw wr f1 Wkh uhvxowv duh txlwh lqvhqvlwlyh wr dowhuqdwlyhv wr wklv fruuhfwlrq1

Lqglylgxdov duh dvvljqhg wr wuhdwphqw/ frqwuro dqg qhlwkhu jurxsv dv ghvfulehg lq wkh
iroorzlqj sdudjudskv1 Dw wkh hqg ri wkh surfhgxuh/ dq| lqglylgxdo dvvljqhg wr erwk wkh
wuhdwphqw dqg wkh frqwuro jurxs lv pryhg lqwr wkh qhlwkhu jurxs18< Lqglylgxdov zlwkrxw
oderu lqfrph duh qrw dvvljqhg wr dq| jurxs1

Dq lqglylgxdo lv dvvljqhg wr wkh frqwuro jurxs li kh ru vkh uhsruwv klv ru khu lqgxvwu|
dv Ihghudo jryhuqphqw hpsor|hh sulru wr �bHe ru rffxsdwlrq dv vhoi0hpsor|hg lq dq| |hdu1
Doo uhpdlqlqj lqglylgxdov zkr uhsruw wkhlu lqgxvwu| dv dq| ohyho ri jryhuqphqw hpsor|hh
duh sodfhg lq d jryhuqphqw fdwhjru|1 Ixuwkhu/ doo lqglylgxdov lq dq| idplo| wkdw uhsruwv
sd|lqj lqwr d jryhuqphqw uhwluhphqw dffrxqw dqg wkdw kdv qr phpehuv douhdg| dvvljqhg
wr wkh jryhuqphqw jurxs duh pryhg lqwr wkh jryhuqphqw jurxs1 Qh{w dq| lqglylgxdo lq
wkh jryhuqphqw jurxs zklfk uhsruwv sd|lqj Vrfldo Vhfxulw| lq wkhlu qrupdo sd|fkhfn ru
gxulqj wkh odvw 45 prqwkv lv dvvljqhg wr wkh wuhdwphqw jurxs1 Wkrvh zkr uhsruw qrw
sd|lqj Vrfldo Vhfxulw| lq hlwkhu ri wkhvh txhvwlrqv duh sxw lqwr wkh frqwuro jurxs1

Qh{w/ dq| lqglylgxdo zkr lv plvvlqj lqgxvwu| ru rffxsdwlrq gdwd lv sxw lqwr wkh
wuhdwphqw jurxs xqohvv wkh| uhsruw qrw sd|lqj Vrfldo Vhfxulw| wd{hv lq hlwkhu ri wkhvh
yduldeohv1 Krxvhkrogv zklfk uhsruw ryhusd|lqj Vrfldo Vhfxulw| lq wkh sdvw 45 prqwkv
duh sxw lqwr qhlwkhu1 Lqglylgxdov zkr uhsruw zrunlqj ohvv wkdq 83 zhhnv lq wkh sdvw
45 prqwkv duh sxw lqwr qhlwkhu1 Ilqdoo|/ li d krxvhkrog uhsruwv sd|lqj lqwr d Udlourdg
uhwluhphqw dffrxqw/ li wkhuh lv rqo| rqh hduqhu/ wkdw hduqhu lv sxw lqwr wkh frqwuro jurxs
sulru wr 4<;8 dqg lqwr wkh wuhdwphqw jurxs diwhu 4<;81 Li wkh idplo| kdv pxowlsoh hduqhuv/
doo hduqhuv duh dvvljqhg wr wkh qhlwkhu jurxs1

Frqvxpswlrq gdwd lv frpslohg iurp wkh ghwdlohg h{shqglwxuh �ohv1 Prqwko| h{shq0
glwxuhv duh dyhudjhg wr jhw frqvxpswlrq dw d txduwhuo| udwh1 Wkh ghqrplqdwru iru wkh

8<Wkh surfhgxuh qhyhu dvvljqv dq lqglylgxdo lqwr wkh qhlwkhu jurxs dqg rqh ri wkh rwkhu
jurxsv1
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dyhudjh lv wkh qxpehu ri qrq}hur frqvxpswlrq prqwkv iru qrqgxudeoh frqvxpswlrq1
Wkxv iru h{dpsoh/ li qr dssduho h{shqglwxuhv duh uhsruwhg exw qrqgxudeoh frqvxpswlrq
lv srvlwlyh/ wklv lv frqvlghuhg d ydolg prqwk ri gdwd rq dssduho sxufkdvhv1 Li qrqgxudeoh
sxufkdvhv duh }hur/ wkhq wkhuh lv dvvxphg wr eh qr gdwd iru wklv prqwk1 Vrph frqvxps0
wlrq revhuydwlrqv duh uhsruwhg wr kdyh rffxuuhg sulru wr wkh wkuhh prqwkv uhfdoo shulrg
iru dq lqwhuylhz dqg vrph lq d odwhu prqwk1 �u7 vwdwlvwlfldqv uhfrpphqg wuhdwlqj wkhvh
h{shqglwxuhv dv li wkh| rffxuuhg lq wkh uhsruwhg prqwk1 Krxvhkrogv zlwk rqo| � ru 2
prqwkv ri frqvxpswlrq gdwd +rqh shufhqw ri wkh vdpsoh, zhuh gursshg1 Krxvhkrogv zlwk
pruh wkdq �2 prqwkv ri gdwd kdyh wkh odvw ihz revhuydwlrqv gursshg xqohvv wkh �uvw re0
vhuydwlrq lv ohvv wkdq wkh ��wk lq zklfk fdvh wkh �uvw revhuydwlrq zdv gursshg dqg wkh
qh{w �2 xvhg1

Wrwdo frqvxpswlrq lv gh�qhg dv wrwdo h{shqglwxuhv ohvv rxwod|v iru pruwjdjh sd|0
phqwv/ hgxfdwlrq/ khdowk fduh/ shqvlrqv/ dqg fdvk frqwulexwlrqv1 Irrg h{shqglwxuhv duh
doo h{shqglwxuhv rq irrg dqg dofrkro ohvv irrg dv sd| dqg vfkrro phdov1 Dssduho dqg
Vhuylfhv lv vlpso| wklv �.f fdwhjru|1 Hqwhuwdlqphqw dqg Shuvrqdo Fduh lv wkh vxp ri
Hqwhuwdlqphqw/ Shuvrqdo Fduh/ Uhdglqj/ dqg Wredffr dqg Vprnlqj h{shqglwxuhv1 Qrq0
gxudeoh frqvxpswlrq lv gh�qhg lq wkh pdlq wh{w1

Revhuydwlrqv zlwk odujh fkdqjhv lq frqvxpswlrq ehwzhhq dgmdfhqw �0prqwk shulrgv
duh gursshg1 Iru wrwdo/ irrg/ dqg qrqgxudeoh frqvxpswlrq/ revhuydwlrqv zklfk kdg
fkdqjhv lq h{fhvv ri �ffI zhuh gursshg1 Iru erwk Dssduho dqg Vhuylfhv dqg iru Hqwhu0
wdlqphqw dqg Shuvrqdo Fduh revhuydwlrqv zhuh gursshg rqo| li wkh fkdqjh lq frqvxpswlrq
h{fhhghg 2ffI1 Doo fxwv duh mxvw durxqg wzr vwdqgdug ghyldwlrqv lq wkh h{ dqwh gdwd1

Wkh pdlq phdvxuh ri lqfrph lv frqvwuxfwhg e| h{wudsrodwlqj xvlqj wkh vhfrqg dqg
�iwk lqwhuylhz uhsruwv wr pdnh d ehvw jxhvv derxw lqfrph iru dq| prqwk1 Li lqfrph
fkdqjhv e| pruh wkdq 2DI ehwzhhq wkh vhfrqg dqg �iwk uhsruwv/ ru li wkh vhfrqg lqwhuylhz
phdvxuh lv plvvlqj/ L vlpso| xvh wkh �iwk lqwhuylhz phdvxuh1 Li wkh �iwk phdvxuh lv
plvvlqj/ L xvh wkh vhfrqg1

Dvvhwv duh frqvlghuhg plvvlqj li erwk vdylqjv dqg fkhfnlqj dffrxqw lqirupdwlrq lv
plvvlqj1 Zkhq wklv dffrxqw lqirupdwlrq lv qrw plvvlqj/ erqgv dqg vwrfnv dprxqwv zhuh
dgghg wr wkh dprxqwv lq wkh dffrxqwv wr fuhdwh wrwdo dvvhw phdvxuhv1 Krxvhkrogv zlwk
dqqxdo wrwdo qrq0jliw frqvxpswlrq ohvv wkdq m�c fff duh gursshg iurp wkh uhjuhvvlrqv
zlwk dvvhw lqwhudfwlrqv1
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