
WKH ULJKW FKRLFH DW WKH ULJKW WLPH= D KHUGLQJ
H[SHULPHQW LQ HQGRJHQRXV WLPH

GDQLHO VJURL

Devwudfw1 Wklv sdshu h{dplqhv h{shulphqwdo hylghqfh uhodwlqj wr khug ehkdylrxu lq vlwxdwlrqv
zkhq vxemhfwv fdq ohduq iurp hdfk rwkhu/ dqg fdq ghod| wkhlu ghflvlrq1 Vxemhfwv dfwhg udwlrqdoo|/
jdlqlqj iurp revhuydwlrqdo ohduqlqj/ ghvslwh shqdowlhv iru ghod|1 Fdvfdghv zhuh xeltxlwrxv dqg
uhyhuvh0fdvfdghv rffxuuhg lq zklfk lqfruuhfw ghflvlrqv pdgh e| hduo| ghflvlrq0pdnhuv surgxfhg
khugv rq wkh lqfruuhfw fkrlfh1 Wkh pdmru ghsduwxuh iurp udwlrqdolw| fdph zkhq vxemhfwv
uhdol}hg wkh| kdg fkrvhq lqfruuhfwo| ghvslwh iroorzlqj wkh pdmrulw| ylhz1 Wklv ohg pdq| wr dgg
h{wud ghod| wr ixwxuh ghflvlrq0pdnlqj1 Lw lv dujxhg wkdw wklv pd| eh gxh wr fhuwdlq frjqlwlyh
eldvhv/ dqg lv olnho| wr pdnh pdwwhuv zruvh/ pdnlqj lw doo wkh pruh lpsruwdqw wkdw srolf|0pdnhuv
dwwhpsw wr plqlpl}h wkh fkdqfh ri uhyhuvh0fdvfdghv1

41 Lqwurgxfwlrq

Revhuylqj wkh ghflvlrqv ri rwkhuv fdq riwhq eh khosixo zkhq pdnlqj d fkrlfh1 Lq idfw/ rswlpdo
ehkdylrxu riwhq uhtxluhv d fduhixo dqdo|vlv ri rwkhuv* dfwlrqv1 Wkhuh zloo eh wlphv zkhq rwkhuv*
ehkdylrxu vhhpv wr frqwudglfw dq lqglylgxdo*v rzq sulydwh lqirupdwlrq dqg lw lv khuh wkdw dq
lqirupdwlrq fdvfdgh pd| uhvxow1 Wklv fdq rffxu zkhq hduo| lqirupdwlrq lv vxfk wkdw vrph
lqglylgxdov rsw iru d sduwlfxodu dfwlrq zklfk lv hqrxjk wr frqylqfh odwhu pryhuv wr glvuhjdug
wkhlu rzq lqirupdwlrq1 D juhdw ghdo wkhuhiruh ghshqgv xsrq wkh lqirupdwlrq srvvhvvhg e|
hduo| pryhuv lq vxfk vlwxdwlrqv1 Wklv surfhvv ri vrfldo ohduqlqj lq vhtxhqfh zdv wkh edvlv ri
pxfk ri wkh hduo| khuglqj olwhudwxuh lqlwldwhg e| Edqhumhh +4<<5, dqg Elnkfkdqgdql hw do +4<<5,
iru glvfuhwh dfwlrq vsdfhv dqg Ohh +4<<6, iru pruh jhqhudo dfwlrq vsdfhv1 Wklv sdshu lqvwhdg
irfxvhv rq wkh dowhuqdwlyh fdvh zkhq lqglylgxdov fdq wu| wr uhfwli| wkh gl�huhqfh ehwzhhq wkhlu
rzq lqirupdwlrq dqg wkh revhuyhg dfwlrqv ri rwkhuv e| zdlwlqj1 Wkh dfwlrqv duh qrz qr orqjhu
h{rjhqrxv dqg vhtxhqwldo lqvwhdg wkh| ehfrph hqgrjhqrxv wr wkh prgho lwvhoi1 Wklv sdshu zloo
suhvhqw qhz h{shulphqwdo zrun uhodwlqj wr vxfk hqgrjhqrxv0wlph khuglqj prghov slrqhhuhg e|
Fkdpoh| dqg Jdoh +4<<7, iru glvfuhwh wlph dqg Jxo dqg Oxqgkrop +4<<8, iru frqwlqxrxv wlph1

Wkh sulpdu| jrdo ri wkh h{shulphqw lv wr whvw iru wkh sudfwlfdo dssolfdwlrq ri h{lvwlqj
hqgrjhqrxv0wlph prghov/ zklfk doorzv sod|huv wr uhfhlyh wkhlu sulydwh vljqdov dqg zdlw iru dv

Gdwh= 57wk Pdufk/ 53331
Nh| zrugv dqg skudvhv1 ohduqlqj/ khuglqj/ ghod|/ h{shulphqwv1 M1H1O1 Fodvvl�fdwlrq Frghv= F<4/ G;5/ G;61
Wkh dxwkru lv judwhixo wr wkh H1V1U1F1 dqg Qx!hog Froohjh iru �qdqfldo vxssruw1 Wkh dxwkru zrxog olnh wr
wkdqn Fkulv Dyhu|/ Plfkdho Edfkdudfk/ Dodq Ehjjv/ Sdxo Nohpshuhu/ Vrskrfohv Pdyurhlglv/ Mrkq Prujdq dqg
Gdqlho ]l}}r iru xvhixo frpphqwv dqg Pduf Fkdspdq/ Gdylg Jloo dqg Urvhpdu| Vjurl iru wkhlu uroh dv oderudwru|
dvvlvwdqwv gxulqj wkh h{shulphqwv1
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orqj dv wkh| zlvk1 Lq wklv zd| sod|huv kdyh wr frxqwhuedodqfh wkhlu ghvluh wr revhuyh wkh dfwlrqv
ri rwkhuv/ lqihu ixuwkhu xvhixo lqirupdwlrq/ dqg wkhq pdnh d pruh lqiruphg fkrlfh djdlqvw wkh
glvfrxqwlqj ri sd|r�v zklfk rffxuv ryhu wlph1 Dw d pruh edvlf ohyho/ dv zlwk prvw h{shulphqwv/
wkh fhqwudo qrwlrq lv +Ed|hvldq, udwlrqdolw|1 Khuh wklv frphv wkurxjk h{dplqlqj zkhwkhu shrsoh
uhvsrqg dssursuldwho| wr sulydwh vljqdov dqg sxeolfo| revhuyhg dfwlrqv1
Wklv sdshu frqwlqxhv zlwk d vhulhv ri eulhi olwhudwxuh uhylhzv lq Vhfwlrq 5/ olvwlqj vrph pdmru

wkhruhwlfdo dqg h{shulphqwdo khuglqj sdshuv1 Vhfwlrq 6 ghwdlov wkh h{shulphqwdo ghvljq/ zklfk
iroorzlqj Krow dqg Dqghuvrq +4<<:, lv dv vlpsoh dv srvvleoh1 Vhfwlrq 7 h{dplqhv rswlpdo eh0
kdylrxu zlwklq wklv ghvljq dqg jlyhv wkh rswlpdo vwudwhjlhv dv d ixqfwlrq ri wkh lqlwldo vljqdo
dqg revhuyhg dfwlrqv1 Vhfwlrq 8 suhvhqwv vrph dqdo|vlv ri wkh uhvxowv zklfk duh lq jhqhudo yhu|
vxssruwlyh ri udwlrqdolw| dqg khuglqj1 Lq doo fdvhv ghflvlrqv zhuh pdgh txlfno| zlwk ghod| yhu|
forvh wr vxjjhvwhg rswlpdo ohyhov dqg ghvslwh udwlrqdolw|/ wkh rffdvlrqdo lqfruuhfw khug +ru uhyhuvh
fdvfdgh, frxog qrw eh dyrlghg1 Vhfwlrq 9 lqwurgxfhv dq dowhuqdwlyh frqglwlrq= wkh vxemhfwv duh
qrz lqiruphg zkdw wkh fruuhfw dfwlrq zdv diwhu hdfk jdph lv sod|hg1 Wklv vkrxog pdnh qr gli0
ihuhqfh li doo vxemhfwv ehkdyh udwlrqdoo|1 Lq d uhyhuvh fdvfdgh pdq| vxemhfwv glvuhjdug wkhlu rzq
jrrg lqirupdwlrq wr iroorz wkrvh zlwk edg lqirupdwlrq/ dqg lw lv mxvw diwhu vxfk dq hyhqw wkdw
uhyhdolqj wkh fruuhfw fkrlfh lv wkh prvw ghydvwdwlqj1 Kdylqj glvfryhuhg wkdw dq lqfruuhfw fkrlfh
zdv pdgh ghvslwh iroorzlqj wkh suhydohqw ylhz pdq| vxemhfwv uhvsrqg e| ghod|lqj ghflvlrqv lq
ixwxuh jdphv dqg prylqj dzd| iurp udwlrqdolw|1 Lw vhhpv khuh wkdw vxerswlpdo dfwlrqv ghulyhg
iurp udwlrqdo sod|/ fdq vhhg luudwlrqdolw| lq wkh plqgv ri sod|huv/ srvvleo| lq uhvsrqvh wr wkh
idloxuh ri udwlrqdo sod| wr surgxfh vxffhvv1 Lq dqrwkhu vhqvh fhuwdlq zhoo uhvhdufkhg frjqlwlyh
eldvhv pljkw eh vhhq wr eh dw zrun dv vxemhfwv/ kdylqj uhfhqwo| zlwqhvvhg dq xqolnho| hyhqw/
h{djjhudwh lwv lpsruwdqfh iru ixwxuh ghflvlrq0pdnlqj1 Vhfwlrq : frqfoxghv e| vwuhvvlqj wkdw wkh
sdshu grhv vxssruw wkh jhqhudo udwlrqdolw| ri vxemhfwv zkloh vwloo surgxflqj khuglqj dqg lq vrph
fdvhv hyhq khuglqj rq wkh zurqj dfwlrq/ dqg dovr e| irfxvlqj rq wkh �qglqj lq Vhfwlrq 91

51 Wkh Khuglqj Olwhudwxuh

Ohw xv ehjlq zlwk d vlpsoh h{dpsoh ri d khug1 Frqvlghu wzr uhvwdxudqwv/ D dqg E1 Qrz
frqvlghu d vwuhdp ri djhqwv duulylqj vhtxhqwldoo| dw wkh grruv ri wkh wzr uhvwdxudqwv1 Wkh| doo
kdyh d sulydwh vljqdo +shukdsv d qhzvsdshu uhylhz ru lqirupdwlrq derxw wkh uhvwdxudqwv sdvvhg
rq iurp d iulhqg,1 Wkh| frqvlghu doo sulydwh lqirupdwlrq wr eh ri wkh vdph txdolw| 0 wkhlu rzq
vljqdo lv qrw d sulrul dq| ehwwhu wkdq dq|rqh hovh*v1 Wkh| fdq dgg wr wkh lqirupdwlrq frqwdlqhg
zlwklq wkhlu vljqdo e| revhuylqj wkh dfwlrq +qrw wkh vljqdo, ri wkhlu suhghfhvvruv1 Wkh �uvw
djhqw kdv rqo| klv +lqirupdwlyh, vljqdo wr jxlgh klp/ vr zloo jr zkhuh klv vljqdo lqglfdwhv/ vd|
lqwr uhvwdxudqw D1 Wkh qh{w djhqw kdv erwk klv sulydwh vljqdo dqg dovr wkh sxeolf lqirupdwlrq
uhodwlqj wr wkh dfwlrq ri wkh �uvw djhqw/ zklfk lq wklv fdvh shuihfwo| uhyhdov klv vljqdo 0 lw fohduo|
lqglfdwhg wkdw uhvwdxudqw D zdv vxshulru wr uhvwdxudqw E1 Ohw xv dvvxph wkdw djhqw 5 dovr kdv d
vljqdo idyrxulqj uhvwdxudqw D1 Kh zloo wkhuhiruh dovr hqwhu uhvwdxudqw D1 Wkh wklug djhqw duulyhv/
revhuyhv wkh hqwudqfh ri wkh �uvw wzr djhqwv1 Ohw xv frqvlghu zkdw kdsshqv li klv vljqdo vxjjhvwv
wkdw uhvwdxudqw E lv vxshulru1 Kh kdv revhuyhg wkh dfwlrqv ri klv wzr suhghfhvvruv/ dqg fdq lqihu
wkdw wkh �uvw pryhu kdg d vljqdo idyrxulqj uhvwdxudqw D1 Wkh vhfrqg pryhu lv gl!fxow= kh pd|



WKH ULJKW FKRLFH DW WKH ULJKW WLPH= D KHUGLQJ H[SHULPHQW LQ HQGRJHQRXV WLPH 6

dovr kdyh kdg d vljqdo idyrxulqj uhvwdxudqw D/ zklfk zrxog dffrxqw iru klv dfwlrqv1 Krzhyhu/ kh
pd| kdyh kdg d vljqdo idyrxulqj uhvwdxudqw E/ exw wklv zrxog uhqghu klv qhw lqirupdwlrq qhxwudo
0 vr kh pljkw vwloo jr iru uhvwdxudqw D1 Wr ghdo zlwk wklv zh dvvxph wkdw d sod|hu zloo jr iru klv
rzq lqirupdwlrq li klv qhw lqirupdwlrq lv qhxwudo1 Wklv zdv wkh dvvxpswlrq lq Edqhumhh/ dqg lv
dovr mxvwl�hg e| wkh h{shulphqwdo hylghqfh lq Dqghuvrq dqg Krow dqg zrunv djdlqvw dq| khuglqj
e| pdnlqj sod|huv idyrxu wkhlu rzq lqirupdwlrq1 Wkh wklug sod|hu fdq qrz lqihu wzr vljqdov
vxjjhvwlqj uhvwdxudqw D lv vxshulru1 Wklv vzdpsv klv rzq vljqdo dqg kh zloo +udwlrqdoo|, jr iru
uhvwdxudqw D1 Kh lv wkh �uvw wr eh wudsshg lq zkdw Elnkfkdqgdql hw do fdoo dq lqirupdwlrqdo
fdvfdgh1 Zlwk qr qhz lqirupdwlrq/ djhqw 7 zloo ri frxuvh qrz dovr hqwhu uhvwdxudqw D hyhq li klv
vljqdo vxjjhvwv wkdw kh vkrxog qrw/ dv zloo djhqw 8/ dqg vr rq/ doo djhqwv khuglqj lqwr uhvwdxudqw
D1
Lw lv ri frxuvh shuihfwo| srvvleoh wkdw uhvwdxudqw E lv lq idfw vxshulru1 Frqvlghu/ iru h{dpsoh/

d fulwhulrq iru vxshulrulw| edvhg rq wkh qxpehu ri srvlwlyh uhylhzv1 Lw pljkw eh wkdw uhvwdxudqw
D zdv frqvlghuhg vxshulru e| 73( ri uhylhzhuv dqg uhvwdxudqw E e| 93(/ exw d suhgrplqdqfh
ri wkrvh zkr kdg uhdg uhylhzv e| wkrvh idyrxulqj uhvwdxudqw D hduo| rq pljkw zhoo surgxfh d
fdvfdgh lq lwv idyrxu1 Qrwh wkdw wkhuh lv d kxjh orvv ri lqirupdwlrq zklfk zrxog hyhqwxdoo| uhyhdo
wkh vxshulrulw| ri uhvwdxudqw E li vljqdov dqg qrw dfwlrqv zhuh revhuydeoh1 Edqhumhh qdphg wklv
wkh khug h{whuqdolw|1
Wklv h{dpsoh lqyroyhv d glvfuhwh +elqdu|, dfwlrq vsdfh/ vhtxhqwldo rughulqj dqg qr rssru0

wxqlw| wr ghod| ghflvlrq0pdnlqj1 Zlwk qr rssruwxqlw| wr ghod|/ glvfrxqw idfwruv sod| qr uroh1
Wkh qh{w vxevhfwlrq orrnv dw wkh olwhudwxuh zklfk juhz rxw ri wkh vlpsoh lghdv hylghqw zlwklq
wklv h{dpsoh1

5141 Wkhruhwlfdo Olwhudwxuh1 Wkh khuglqj olwhudwxuh lq lwv suhvhqw irup gdwhv edfn wr Edqhu0
mhh dqg Elnkfkdqgdql hw do zkr �uvw ghyhorshg vlpsoh prghov ri udwlrqdo khuglqj +ru lqiru0
pdwlrqdo fdvfdghv, ghprqvwudwlqj wkdw lw zrxog riwhq eh lq dq lqglylgxdo*v ehvw lqwhuhvw wr
glvuhjdug klv rzq lqirupdwlrq dqg mrlq d foxvwhulqj ri suhylrxv dfwlrqv1 Lq wklv vhtxhqwldo dqg
gh idfwr glvfuhwh iudphzrun wkh| erwk vkrzhg wkdw vrfldo vxerswlpd frxog uhvxow zlwk djhqwv
khuglqj lqwr dq dfwlrq dqg wkhuhiruh qhyhu uhyhdolqj wkhlu lqirupdwlyh vljqdov iru odwhu djhqwv wr
xvh1 Edqhumhh glg xvh d frqwlqxrxv suredelolw| glvwulexwlrq/ exw lwv ghjhqhudwh qdwxuh h�hfwlyho|
pdgh wkh sureohp d glvfuhwh rqh1 Wkh uhvwdxudqw h{dpsoh lv d sduwlfxoduo| vlpsoh h{dpsoh ri
wklv irup ri glvfuhwh dfwlrq0vsdfh vhtxhqwldo khuglqj1
Ohh frqvlghuhg pruh jhqhudo prghoolqj vshfl�fdwlrqv orrnlqj dw gl�huhqw dfwlrq vsdfhv dqg

frqfoxglqj wkdw pxfk zrxog ghshqg xsrq zkhwkhu lw zdv srvvleoh wr pds vljqdov lqwr wkh dfwlrq
vsdfh rqh0wr0rqh vr wkdw vljqdov uhyhdo dfwlrqv1 Wklv zrxog fohduo| surgxfh vrphwklqj forvhu wr
d qrupdo ohduqlqj prgho dqg zh zrxog h{shfw odwhu djhqwv wr jhw wkh ghflvlrq fruuhfw lq wkh
vhqvh ri rswlqj iru wkh vxshulru fkrlfh1
Wklv w|sh ri ghflvlrq0pdnlqj lq zklfk djhqwv duh udwlrqdo dqg fdq ohduq iurp wkh ghflvlrqv

ri rwkhuv zdv wkhq wdnhq lqwr wkh hqgrjhqrxv0wlph zruog e| Fkdpoh| dqg Jdoh zkr frqvlghuhg
lqyhvwphqw ghflvlrqv lq zklfk djhqwv frxog ghod| wr revhuyh wkh dfwlrqv ri rwkhuv/ vr wkh rughulqj
ehfdph hqgrjhqrxv wr wkh prgho1 Wkh| xvhg d glvfuhwh0wlph prgho dqg irxqg h�hfwv vlplodu
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wr wkrvh lq Edqhumhh lq wkdw wkhuh zdv foxvwhulqj rq d sduwlfxodu dfwlrq dqg dovr dw d sduwlfxodu
wlph/ dqg ixuwkhupruh wkh dprxqw ri ghod| wrjhwkhu zlwk wkh srwhqwldo iru huuruv wr eh pdgh
hyhq e| ixoo| udwlrqdo Ed|hvldq djhqwv surgxfhv vrfldo vxerswlpd1 Jxo dqg Oxqgkrop ghyhorshg
d vlplodu prgho/ exw lqvwhdg rswhg iru frqwlqxrxv wlph dqg irxqg wkdw wkh wlplqj ri ghflvlrq
pdnlqj lq d ulfkhu dfwlrq vsdfh zrxog shuihfwo| uhyhdo vljqdov dqg wkhuhiruh hqvxuh wkdw wkh
rswlpdo fkrlfh zdv pdgh zlwk plqlpdo ghod|1 Mxvw dv zlwk wkh vhtxhqwldo prghov wkh ulfkqhvv
ri wkh dfwlrq vsdfh vhhpv wr eh doo0lpsruwdqw lq ghwhuplqlqj zkhwkhu rswlpdo uhvxowv hqvxh1

5151 H{shulphqwdo Olwhudwxuh1 Yhu| olwwoh h{shulphqwdo zrun kdv ehhq sxeolvkhg rq wkh
khuglqj skhqrphqrq1 Dqghuvrq dqg Krow surgxfh uhvxowv vkrzlqj wkdw vhtxhqwldo khuglqj grhv
vhhp wr rffxu hyhq zlwk ihz vxemhfwv lq wkh oderudwru|1 Wkh| vxjjhvw d yhu| vlpsoh h{shulphqw
ghvljq zklfk lv zruwk ghwdlolqj khuh dv lw zloo irup wkh edvlv ri wkh pruh frpsoh{ h{shulphqwdo
ghvljq lq wkh qh{w vhfwlrq1
Frqvlghu wzr xuqv/ D dqg E/ hdfk frqwdlqlqj wkuhh edoov1 Xuq D frqwdlqv wzr uhg dqg rqh

zklwh edoo/ dqg xuq E frqwdlqv wzr zklwh dqg rqh uhg edoo1 Wkh frqwhqwv ri rqh xuq +udqgrpl}hg
zlwk rggv 83=83, duh hpswlhg lqwr d frqwdlqhu1 Wklv surfhvv lv qrw vhhq e| whvw vxemhfwv wkrxjk
wkh| duh ixoo| dzduh ri wkh ruljlqdo frqwhqwv ri wkh xuqv dqg wkdw zlwk 83=83 rggv rqh xuq kdv
ehhq hpswlhg lqwr wkh frqwdlqhu1 Qh{w zh doorz d vhtxhqfh ri whvw vxemhfwv wr duulyh dw wkh
frqwdlqhu dqg vhohfw rqh edoo iurp wkh frqwdlqhu/ qrwh lwv frorxu dqg uhsodfh lw1 Diwhu vhohfwlqj
d edoo wkh| pxvw suhglfw zklfk xuq zdv xvhg/ zlqqlqj d sul}h iru d fruuhfw dqvzhu1 D uhg edoo lv
vxjjhvwlyh ri xuq D dqg d zklwh edoo ri xuq E/ exw qhlwkhu lv frpsohwho| uhyhdolqj1 Doo vljqdov
duh wkhuhiruh ri wkh vdph txdolw|1 Rqfh vxemhfwv kdyh pdgh wkhlu ghflvlrq lw lv qrwhg rq d erdug
zklfk lv fohduo| ylvleoh e| doo wkh vxemhfwv lq wkh urrp1 Dqghuvrq dqg Krow irxqg wkdw khuglqj
rffxuuhg frqvlvwhqwo| lq wkh oderudwru| zkhuh rwkhu vrflrorjlfdo lqfhqwlyhv wr jr dorqj zlwk wkh
furzg fdq eh frqwuroohg1 Vrph ghflvlrq vhtxhqfhv uhvxowhg lq uhyhuvh fdvfdghv zkhuh lqlwldoo|
plvuhsuhvhqwdwlyh vljqdov vwduwhg fkdlqv ri lqfruuhfw ghflvlrqv qrw eurnhq e| pruh uhsuhvhqwdwlyh
vljqdov jdlqhg odwhu1 Fdvfdghv zhuh urxjko| vsolw ehwzhhq uhyhuvh dqg qrupdo fdvfdghv1 Lq 45
vhvvlrqv fdvfdghv iruphg lq ;: shulrgv ri 455 lq zklfk wkh| zhuh srvvleoh1 Lqglylgxdov jhqhudoo|
xvhg lqirupdwlrq h!flhqwo| dqg iroorzhg wkh ghflvlrqv ri rwkhuv zkhq lw zdv udwlrqdo1 Wkh| glg
�qg wkdw wkhuh zhuh huuruv zklfk whqghg wr pdnh vxemhfwv uho| pruh rq wkhlu rzq sulydwh vljqdov1
Dqghuvrq dqg Krow ihow wkh| frxog h{sodlq wklv e| idfwrulqj lq wkh srvlwlyh suredelolw| ri dq
huuru lq ghflvlrq0pdnlqj1 Vxemhfwv zrxog wkhq voljkwo| idyrxu wkhlu rzq vljqdov wr wkh srvvleo|
huurqhrxv ghflvlrqv ri rwkhuv1 Wkh| dovr irxqg wkdw wkh prvw suhydohqw v|vwhpdwlf eldv zdv wkh
whqghqf| iru vrph ri wkhlu vxemhfwv wr uho| rq wkh vlpsoh frxqwlqj ri vljqdov udwkhu wkdq wkh xvh
ri Ed|hv* uxoh iru xsgdwlqj zkhuh wkhvh lpsolhg gl�huhqw ghflvlrqv1 Wkh pdlq frqfoxvlrq wr eh
wdnhq iurp Dqghuvrq dqg Krow lv wkdw wkh prvw edvlf khuglqj olwhudwxuh grhv vhhp wr kdyh vrph
suhglfwlyh srzhu lq wkh oderudwru|/ dqg wkdw wklv mxvwl�hv ixuwkhu h{shulphqwdo zrun orrnlqj dw
wkh odwhu wkhruhwlfdo zrun lq khuglqj1
Wkh Dqghuvrq dqg Krow h{shulphqw zdv edvhg hqwluho| rq vhtxhqwldo glvfuhwh prghov lq wkh

vw|oh ri Edqhumhh dqg Elnkfkdqgdql hw do1 Dv d uhvxow wkh| glg qrw frqvlghu hqgrjhqrxv0wlph
ru glvfrxqwlqj/ zklfk duh h{dplqhg lq wklv sdshu1
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61 H{shulphqw Ghvljq

Wkh h{shulphqw zdv ghvljqhg wr eh dv vlpsoh dv srvvleoh dqg |hw vwloo fdswxuh wkh pdlq
wkhphv ri hqgrjhqrxv0wlplqj lq khuglqj prghov1 Lw zdv hvvhqwldo wr dyrlg dq| irup ri frooxvlrq/
dqg wr wklv hqg wkurxjkrxw wkh h{shulphqw/ qr irup ri frppxqlfdwlrq ehwzhhq vxemhfwv zdv
doorzhg1 Dsshqgl{ D jlyhv wkh ixoo h{shulphqwdo wh{w1 87 vxemhfwv wrrn sduw/ hdfk sod|lqj irxu
jdphv/ iru d judqg wrwdo ri 549 gl�huhqw jdphv1 Wkh gdwd lv ixoo| ghvfulehg lq Vhfwlrq 81

6141 Iluvw Vwhs= Vljqdov1 Wkhuh duh wzr xuqv/ rqh uhg dqg rqh zklwh1 Wkh uhg xuq frqwdlqv
wzr uhg dqg rqh zklwh edoo dqg wkh zklwh xuq frqwdlqv wzr zklwh dqg rqh uhg edoo dqg wklv lv
nqrz wr wkh whvw vxemhfwv1 Wkh frqwhqwv ri rqh xuq lv hpswlhg lqwr d frqwdlqhu/ wkh suredelolw| ri
wklv ehlqj wkh uhg ru wkh zklwh xuq vwdqglqj dw 83(1 Djdlq/ wklv lv nqrzq wr wkh whvw vxemhfwv1
Vxemhfwv zlq d sul}h iru fruuhfwo| jxhvvlqj zklfk xuq zdv hpswlhg1 Wkh vxemhfwv duulyh lq
vhtxhqfh dw wkh frqwdlqhu dqg gudz wzr edoov/ rqh dw d wlph/ uhsodflqj wkh edoo diwhu hdfk gudz1
Wklv jlyhv wkhp d vljqdo dv wr zklfk xuq zdv hpswlhg/ d uhg edoo vxjjhvwlqj wkh uhg xuq/ d zklwh
edoo vxjjhvwlqj wkh zklwh xuq1 Vlqfh wkh| kdyh wzr gudzv wkh| kdyh vljqdov ri gl�huhqw txdolw|1
Wkhuh duh wkuhh vruwv ri vljqdo= d vwurqj vljqdo lq idyrxu ri wkh uhg xuq +wzr uhg,> d vwurqj vljqdo
lq idyrxu ri wkh zklwh xuq +wzr zklwh,> dqg dq lqgl�huhqw vljqdo frqyh|lqj qr lqirupdwlrq +rqh
uhg/ rqh zklwh,1 Vxemhfwv wkhq uhwxuq wr wkhlu vhdwv/ dqg zlwkrxw frppxqlfdwlrq zdlw xqwlo doo
rwkhu vxemhfwv kdyh gudzq wkhlu vljqdov1

6151 Vhfrqg Vwhs= Wkh Sul}h1 Hdfk vxemhfw lv wrog wkdw kh ru vkh zloo eh dzdughg d sul}h
ri Â] iru jxhvvlqj fruuhfwo| zklfk xuq zdv hpswlhg1 Wkh| duh dovr wrog wkdw wkh| pd| zdlw
dv orqj dv wkh| zlvk ehiruh frplqj wr d frqfoxvlrq/ exw wkdw iru hyhu| plqxwh zdlwhg wkhlu
srwhqwldo sul}h zloo idoo vwhdglo| ryhu wlph1 Wr pdnh doo wklv fohdu wkh vxemhfwv duh jlyhq d wdeoh
zklfk doorzv wkhp wr fkhfn hdvlo| zkdw wkhlu sd|r� zloo eh dw hyhu| wlph lqwhuydo1 Whq vhfrqgv
ehiruh hdfk plqxwh hodsvhv wkh wlph lv dqqrxqfhg1 D odujh wlphu lv fohduo| ylvleoh wkurxjkrxw
wkh h{shulphqw1 Zkhq hyhu|rqh lv uhdg|/ dqg wkh uxohv duh wkrurxjko| xqghuvwrrg/ wkh wlphu
lv vwduwhg1

6161 Wklug Vwhs= Ghflvlrq Pdnlqj1 Wkh h{shulphqw wkhq hqwhuv wkh ghflvlrq0pdnlqj vwhs1
Wr fdswxuh wkh qrwlrq ri glvfuhwh wlph wkh vxemhfwv hdfk uhfhlyh sulydwh irupv xsrq zklfk wr
pdnh wkhlu fkrlfhv dqg dw wkh hqg ri hdfk shulrg +d plqxwh lq ohqjwk, wkh jdph sdxvhv dqg wkh
irup lv ylhzhg e| wkh h{shulphqwhu ru dq dvvlvwdqw1 Wkh fkrlfhv duh= uhg/ zklwh ru zdlw1 Diwhu
qrwlqj dq| srvlwlyh fkrlfhv +uhg ru zklwh, rq d erdug fohduo| ylvleoh wr doo/ wkh qh{w shulrg lv
lqlwldwhg dqg sod| frqwlqxhv/ sdxvlqj djdlq dw wkh hqg ri wkh vhfrqg shulrg/ dqg vr rq1 Diwhu
pdnlqj d fkrlfh rwkhu wkdq zdlw vxemhfwv ohdyh wkh pdlq h{shulphqw urrp1 Zkhq doo kdyh pdgh
d ghflvlrq rwkhu wkdq zdlw doo vxemhfwv uhwxuq wr wkh pdlq h{shulphqw urrp dqg wkh fruuhfw xuq
lv uhyhdohg1 Wkh jdph gh�qlwho| hqgv diwhu 48 shulrgv dqg wklv lv pdgh fohdu wr wkh vxemhfwv/ vr
li zdlwlqj frqwlqxhv wr shulrg 47 doo zloo nqrz wkdw wkh| pxvw ghflgh uhg ru zklwh lq shulrg 48
ru uhfhlyh qr sul}h1 Dw wkh hqg ri wklv vwdjh wkh gheulh�qj zloo vwduw dqg sd|phqwv zloo eh pdgh
wr wkhp edvhg xsrq wkhlu shuirupdqfh iroorzlqj wkh vfkhph1 Hdfk jdph jlyhv d fhuwdlq Â4183
dqg d sul}h ri ehwzhhq Â3 dqg Â61831 Lq sudfwlfh 7 jdphv zhuh sod|hg lq d shulrg ri ehwzhhq
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<3 plqxwhv dqg 5 krxuv1 Wklv jlyhv dq dyhudjh h{shfwhg sd|phqw ri derxw Â; +derxw '45, shu
krxu1

71 Rswlpdo Ehkdylrxu

Wklv vhfwlrq orrnv dw zkdw wkh rswlpdo ehkdylrxu uhvxowlqj iurp wkh h{shulphqwdo ghvljq
pljkw eh h{shfwhg wr orrn olnh1
Wkh qrwdwlrq [\ lv xvhg wr ghqrwh wkh wzr gudzv e| d vxemhfw zkhuh [ dqg \ fdq eh U

+uhg, ruZ +zklwh,1 Wkh lwdolfl}hg uhg dqg zklwh uhihu wr wkh uhg xuq dqg zklwh xuq uhvshfwlyho|1
Frqvlghu dq| jlyhq vljqdo dfwxdoo| uhsuhvhqwlqj wkh suredelolw| wkdw wkh fruuhfw xuq lv uhg1 Lq
wklv fdvh zh kdyh wkuhh vljqdov= UU lv dq ;3( vljqdo> UZ lv d 83( vljqdo> dqg ZZ lv d
53( vljqdo1 Doo vljqdov duh qrz rq wkh lqwhuydo +3> 4,1 Gh�qh d vljqdo vwuhqjwk �- vxfk wkdw
li �� � �- d vxemhfw l zloo gh�qlwho| jr iru uhg lq wkh �uvw shulrg1 Vlploduo| gh�qh d vljqdo
vwuhqjwk �� � �` vxfk wkdw d vxemhfw l zloo fkrrvh zklwh1 Wkh duhd lq wkh plggoh lv d }rqh
ri xqfhuwdlqw| vxfk wkdw rxu vxemhfw zloo zdlw1 Rxu wdvn lv wr �qg rxw li wkh dydlodeoh vljqdo
vwuhqjwkv surgxfh fohdu fxw rswlpdo dfwlrqv lq wkhvh uhjlrqv1
Frqvlghu fkrrvlqj uhg lq wkh �uvw shulrg rq wkh edvlv ri d ZU vljqdo1 Wklv vljqdo lv vwurqj/

surylglqj dq h{shfwhg sd|r� ri '71 Rswlqj iru zklwh zrxog surylgh dq h{shfwhg sd|r� ri '41
Zdlwlqj lv d pruh frpsoh{ fdvh1 Li |rx zdlw |rx duh olnho| wr rewdlq pruh lqirupdwlrq1 Hyhq li
wkh rwkhu vxemhfwv gr qrwklqj/ wkh| vwloo uhyhdo wkdw wkh| gr qrw kdyh vwurqj hqrxjk vljqdov wr
fkrrvh uhg ru zklwh lq wkh �uvw shulrg1 Iru h{dpsoh/ zdlwlqj xqwlo wkh vhfrqg wlph shulrg dqg
revhuylqj doo ; rwkhu vxemhfwv jrlqj zklwh1 Wklv zrxog fohduo| lpso| wkdw wkh ; rwkhu vxemhfwv
glg qrw kdyh UU vljqdov/ dqg rxu vxemhfw pljkw uhjuhw vhohfwlqj uhg1
Vwduw zlwk wkh dvvxpswlrq wkdw pryhphqw rq wkh �uvw shulrg uhtxluhv d vwurqj vljqdo/ vr zh

kdyh wkh iroorzlqj htxloleulxp pdsslqj=

Vljqdo UU :$ Dfwlrq uhg> Vljqdo ZZ :$ Dfwlrq zklwh> Vljqdo ZU ru UZ :$ Dfwlrq zdlw

Zh qhhg wr fkhfn wkdw d vxemhfw zrxog eh fruuhfw wr iroorz wklv frxuvh ri dfwlrq jlyhq wkdw
wkh rwkhu vxemhfwv dovr gr vr +d Qdvk fkhfn,1 Zh uhpryh wkh fhuwdlq sd|r� ri Â4183 shu jdph/
vlqfh wklv lv jxdudqwhhg dqg frqvlghu wkh erqxv iru d fruuhfw jxhvv1 Wkh frvw ri ghod|lqj dq
dfwlrq jlyhq wkh revhuyhg vljqdo UU lv Â3153/ wkdw lv wkh gl�huhqfh ehwzhhq fkrrvlqj uhg qrz
dqg uhg qh{w shulrg/ pxowlsolhg e| wkh suredelolw| wkdw uhg lv dfwxdoo| wkh fruuhfw fkrlfh1 Wklv
suredelolw| lv 31; jlyhq dq revhuyhg vljqdo ri UU1 Qrz zh pxvw orrn dw wkh ehqh�w ri ghod|
wr ghwhuplqh li wkh frvw h{fhhgv wkh ehqh�w ri ghod| zkhq wkh lqlwldo vljqdo lv UU1 Zh zloo jr
wkurxjk rqh fdofxodwlrq/ ehiruh orrnlqj dw wkh jhqhudo fdofxodwlrq1 Kdylqj hohfwhg wr fkrrvh
uhg/ wkh vxemhfw qrz jhwv wr revhuyh wkh �uvw shulrg ghflvlrqv ri wkh rwkhu ; sod|huv/ dqg wkhuh
duh 78 gl�huhqw srvvlelolwlhv1 Ri wkhvh 78 fhuwdlq frpelqdwlrqv zloo lqgxfh uhjuhw derxw kdylqj
fkrvhq uhg1 Iru h{dpsoh/ li kh vkrxog revhuyh doo ; rwkhu vxemhfwv vhohfwlqj zklwh1 Iurp wkh
k|srwkhvl}hg htxloleulxp wklv lpsolhv d wrwdo vhw ri lqihudeoh gudzv ri 49 zklwh edoov dqg 5 uhg
edoov/ wkdw lv d qhw 47 zklwh edoov1 Wklv surylghv d suredelolw| lq idyrxu ri wkh xuq ehlqj zklwh

ri 2�e

2�en�
/ zlwk rqo| d suredelolw| ri �

2�en�
lq idyrxu ri uhg1 Wkhuhiruh vxemhfw l zloo qrz vhh klv
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h{shfwhg sd|r� erqxv vkulqn iurp 3=; { '6=83 @ '5=;3/ wr '3=3335471 Kh vkrxog fhuwdlqo|
ihho frqvlghudeoh uhjuhw1 Wkh ehqh�w ri ghod| lq wklv fdvh lv mxvw xqghu '6=581 Krzhyhu/ kh zloo
qrw h{shfw wr vhh doo ; rwkhu sod|huv jr iru zklwh$ Lq idfw/ li kh uhfhlyhv dq lqlwldo UU vljqdo kh
zloo h{shfw wr vhh yhu| ihz shrsoh dfwlqj dv li wkh| kdg ZZ vljqdov1 Lq whupv ri uhdo rswlrqv
wkhru|/ wklv qrwlrq ri uhjuhw lv qrqh rwkhu wkdq wkh uhdo rswlrq ydoxh ri wkh ghflvlrq wr zdlw/
ghvwur|hg wkurxjk fkrrvlqj srvlwlyh dfwlrq1 Wklv lv vlplodu wr wkh uhdo rswlrq lq dq rswlpdo
vwrsslqj sureohp= iru pruh rq wklv/ vhh Gl{lw +4<<6,1
Dsshqgl{ E fdofxodwhv wkh jhqhudo ehqh�w ri ghod| lqfrusrudwlqj wklv rswlrq ydoxh dqg vkrzv

wkdw iru d vxemhfw zlwk d UU ru ZZ vljqdo wkh frvw ri ghod| lv 53s/ zkhuhdv wkh ehqh�w
ri ghod| lv rqo| 3=8s/ wkhuhiruh wkh vxemhfw vkrxog fkrrvh uhg ru zklwh uhvshfwlyho| lq wkh �uvw
shulrg1 E| frqwudvw/ Dsshqgl{ E dovr vkrzv wkdw wkh frvw ri ghod| iru d vxemhfw zlwk dq lqlwldoo|
qhxwudo vljqdo +UZ ru ZU, lv 45=8s zkhuhdv wkh ehqh�w ri ghod| lv 6;=8s1 Vlqfh wklv h{fhhgv
wkh frvw ri ghod|/ wkh vxemhfw zlwk d qhxwudo vljqdo vkrxog zdlw1 Wkhuhiruh/ zh vhh wkdw wkh
fdqglgdwh htxloleulxp lv dfwxdoo| uhdvrqdeoh/ vlqfh wkh ixoo pdsslqj iurp vljqdo wr vwudwhj| lv
frqvlvwhqw zlwk rswlpdo ehkdylrxu1 Zlwk wklv fdqglgdwh htxloleulxp vkrzq wr irup dq rswlpdo
vhw ri +Qdvk, dfwlrqv/ zh fdq vd| lpphgldwho| wkdw doo vxemhfwv zlwk vwurqj vljqdov vkrxog pryh
lpphgldwho| dqg doo vxemhfwv zlwk qhxwudo vljqdov vkrxog zdlw rqh shulrg1 Kdylqj revhuyhg doo
wkh vwurqj vljqdov diwhu rqh shulrg doo wkh vxemhfwv zlwk zhdn vljqdov vkrxog wkhq pdnh wkhlu
ghflvlrq lq wkh vhfrqg shulrg wr dyrlg ixuwkhu glvfrxqwlqj/ vlqfh wkhuh lv qr ixuwkhu ehqh�w wr
zdlwlqj1
Wr vxppdul}h/ rswlpdo h{shfwhg dfwlrqv duh= doo zlwk UU fkrrvh uhg lq wkh �uvw shulrg> doo

zlwk ZZ fkrrvh zklwh lq wkh �uvw shulrg> dqg doo zlwk qhxwudo vljqdov ri U dqg Z vkrxog
zdlw rqh shulrg/ wkhq vhohfw edvhg rq wkh pdmrulw| ri �uvw0shulrg fkrlfhv1 Lq d wlh wkh| vkrxog
vlpso| udqgrpl}h lq wkh vhfrqg shulrg1 Wkhuh lv qr ehqh�w iurp zdlwlqj dq| ixuwkhu vlqfh doo
wkh xvhixo lqirupdwlrq kdv ehhq uhyhdohg1

81 Uhvxowv

Wklv vhfwlrq hydoxdwhv wkh udz gdwd wr eh irxqg lq wdexodu irup lq Dsshqgl{ F1 Jodqflqj dw
wkh gdwd d qxpehu ri srlqwv vwdqg rxw=
41 Wkh jdphv hqghg txlfno|/ lq wzr ru dw prvw wkuhh shulrgv1
51 Doprvw doo sod|huv zdlwhg dw ohdvw rqh shulrg zkhq wkhlu vljqdov zhuh qrw yhu| frqfoxvlyh1
61 Lqlwldo pryhphqw zdv doprvw dozd|v edvhg rq vwurqj vljqdov1
71 Lq doprvw doo fdvhv zkdw rffxuuhg orrnhg olnh khuglqj1
81 Prvw �khugv� zkhuh rq wkh uljkw dfwlrq/ wkrxjk rqh zdv rq wkh zurqj dfwlrq1
Edvhg rq wkh fdofxodwhg rswlpdo vwudwhjlhv lq Vhfwlrq 7 zh fdq dvvljq rswlpdo dfwlrqv wr wkh

ydulrxv revhuyhg vljqdov lq wkh h{shulphqw1
Wr dgguhvv rqh lpphgldwh frqfhuq/ lw lv idluo| fohdu iurp wkh rswlpdo ehkdylrxu fdofxodwlrqv

lq Dsshqgl{ E wkdw wkh sureohp lv qrw d wulyldo rqh1 Gudzlqj UU iurp wkh xuq dqg fkrrvlqj
vhqvleo| lqyroyhv �qglqj wkh frvw ri ghod| dqg wkhq frpsdulqj wklv zlwk wkh olnholkrrg ri vhhlqj
dq| xvhixo lqirupdwlrq li |rx zdlw1 Wkh vl}h ri wkh fdofxodwlrq lqglfdwhv wkdw lw pljkw eh xquhd0
vrqdeoh wr h{shfw d vxemhfw wr zrun wklv rxw zlwkrxw d fdofxodwru lq d vlqjoh plqxwh1 Krzhyhu/
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wkh vfdoh ri wkh frvw0ehqh�w gl�huhqwldo phdqv wkdw suhflvh phdvxuhv duh qrw qhfhvvdu|1 Vlqfh
53s lv 73 wlphv odujhu wkdq 3=8s lw vkrxog eh idluo| reylrxv wr dq|rqh zlwk d edvlf pdwkhpdwlfdo
delolw| wkdw prylqj lpphgldwho| lv wkh uljkw wklqj wr gr li |rx kdyh d vwurqj vljqdo1 Vlqfh 6;s

lv wkuhh wlphv odujhu wkdq 45=8s lw vkrxog dovr eh uhdvrqdeoh wr h{shfw vxemhfwv wr zdlw li wkh|
uhfhlyh d pl{hg vljqdo1 Lq idfw/ hyhq xvlqj d vlpsoh uxoh ri wkxpe/ lw lv idluo| fohdu wkdw d frp0
sohwho| xqlqirupdwlyh vljqdo vkrxog qrw surgxfh lpphgldwh dfwlrq zlwk vxfk d plog glvfrxqw
udwh1 Vlqfh wkh rswlpdo dfwlrqv duh vr fohdu fxw zh frxog uhdvrqdeo| krsh iru rswlpdo ehkdylrxu
ghvslwh wkh frpsoh{lw| ri wkh fdofxodwlrqv uhtxluhg1
Wklv vhfwlrq vsolwv wkh rswlpdo dfwlrqv lqwr wzr ehqfkpdunv1 Lqlwldoo| zh frqvlghu d wkrxjkw

h{shulphqw lq zklfk zh vlpso| irufhg doo vxemhfwv wr sod| dffruglqj wr wkh rswlpdo vwudwhj|
vhw jlyhq wkhlu vljqdov1 Wklv jhqhudwhv d vhw ri h{ dqwh rswlpdo dfwlrqv dqg d fruuhvsrqglqj vhw
ri sd|r�v1 Vhfrqgo|/ zh frqvlghu hdfk sod|hu*v dfwlrqv dqg frpsduh wkhvh zlwk wkh h{shfwhg
rswlpdo dfwlrqv jlyhq wkh revhuyhg dfwlrqv ri rwkhuv1 Lq wklv zd| li rqh sod|hu kdv ghyldwhg d
vhfrqg sod|hu pljkw fkrrvh d udwlrqdo rswlrq exw wklv pljkw glyhujh iurp wkh h{ dqwh vhw ri
rswlpdo dfwlrqv zkhq zh dvvxphg qr vxfk ghyldwlrq1 Lq wklv vhqvh zh kdyh d vhw ri h{ srvw
rswlpdo dfwlrqv wr frpsduh zlwk revhuyhg dfwlrqv1 Zh fdq dovr fdofxodwh wkh sd|r�v dvvrfldwhg
zlwk wkh h{ dqwh dqg h{ srvw rswlpdo dfwlrqv dqg wkh revhuyhg sd|r�v1

8141 H{ Dqwh Suhglfwhg Fkrlfhv1 Khuh zh frqfhqwudwh rq wkh dfwlrqv wkdw zrxog eh wdnhq
zhuh doo vxemhfwv wr dfw dffruglqj wr wkh rswlpdo vwudwhjlhv lq Vhfwlrq 71 Lw lv lqwhuhvwlqj wr qrwh
wkdw lq rqo| rqh fdvh glg d vxemhfw h{fhhg wkh h{shfwhg h{ dqwh rswlpdo sd|r�/ exw khuh rqh ri
wkh rswlpdo uxohv lqyroyhv udqgrpl}dwlrq dqg vr wkhuh lv d 83( fkdqfh wkdw d vxemhfw iroorzlqj
wkh rswlpdo vwudwhj| zrxog kdyh grqh ehwwhu1 Wdeoh 4 vxppdul}hv wkh dfwxdo sd|r�v frpsduhg
zlwk wkh sd|r�v wkdw zrxog kdyh hqvxhg li doo vxemhfwv ehkdyhg rswlpdoo|1

Wdeoh 4= Dyhudjh Vxemhfw Sd|phqwv/ Â
Gd| 4 Gd| 5 Gd| 6 Gd| 7 Gd| 8 Gd| 9 Ryhudoo

Revhuyhg Dfwxdo � 47156 4;19< 49139 4:189 49133 49144 49177
H{ Dqwh Rswlpdo � 48177 4;1;9 4;133 4:197 491;< 49168 4:153
Devroxwh ( gl�huhqfh :1;7 31<3 431:; 3178 815: 417: 7175

Wkh dyhudjh h{ dqwh rswlpdo sd|r� iru gd| 4 zdv '48=77/ zklfk lv d olwwoh kljkhu wkdq wkh
dfwxdoo| revhuyhg dyhudjh ri '47=461 Rq gd| 5 wkh rswlpdo dyhudjh zrxog kdyh ehhq '4;=;9/
zkhuhdv wkh revhuyhg dfwxdo dyhudjh zdv '4;=9<1 Iru gd| 6 wkh revhuyhg �jxuh zdv '49=39 dqg
wkh h{ dqwh rswlpdo �jxuh zdv '4;/ dqg vlploduo| iru gd|v 7/ 8 dqg 9 revhuyhg dyhudjhv zhuh
voljkwo| ehorz wkh rswlpdo �jxuh1 Ryhudoo/ wkh dyhudjh h{ dqwh rswlpdo sd|r� zrxog kdyh ehhq
'4:=53/ zkhuhdv wkh revhuyhg dyhudjh zdv d olwwoh orzhu dw '49=771 Wkh shufhqwdjh gl�huhqfh
lv rqo| 7=7(1
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Wdeoh 5= Shufhqwdjh ri Suhglfwhg Fkrlfhv
Gd| 4 Gd| 5 Gd| 6 Gd| 7 Gd| 8 Gd| 9 Ryhudoo

Frorxu ;4 433 ;9 433 <7 <: <6
Wlph ;< ;9 ;< <5 ;< <7 <3
Wlph +.4 shulrg,� <7 433 <: 433 433 433 <<
Wlph +.5 shulrgv,� 433 433 433 433 433 433 433

Qrwh= � .[ shulrg+v, uhihuv wr d fkrlfh ri wlph zlwklq [ shulrg+v, ri wkh suhglfwhg wlph1

Lq rughu wr h{dplqh krz forvh wkh vxemhfwv jrw wr wkh suhglfwhg h{ dqwh ehkdylrxu zh vsolw
wkh gdwd lqwr wzr sduwv/ wkh fruuhfw frorxu fkrlfh dqg wkh fruuhfw wlph ri dfwlrq1 Zlwklq wkh
rswlpdo dfwlrq vhwv wkhuh h{lvw udqgrpl}dwlrqv/ dw srlqwv ri lqgl�huhqfh1 Lw lv fohduo| gl!fxow
wr ghwhuplqh zkhwkhu vxemhfwv xvhg udqgrpl}dwlrqv/ vr zlwk wklv lq plqg/ dq| frorxu fkrlfh dw
d srlqw ri lqgl�huhqfh lv wdnhq wr eh rswlpdo +vlqfh hlwkhu frorxu zrxog eh rswlpdo,1 Ghwdlov
duh jlyhq lq Wdeoh 51 Zkdw zh �qg lv wkdw ryhudoo <6( frorxu fkrlfhv zhuh h{ dqwh rswlpdo
uhdfwlrqv wr vljqdov1 Lq whupv ri wlph fkrlfhv/ <3( ri ghflvlrqv zhuh pdgh zkhq suhglfwhg/ <(
ri ghflvlrqv zhuh ghod|hg e| rqh h{wud shulrg dqg rqo| 4( ri ghflvlrqv zhuh ghod|hg e| dq h{wud
wzr shulrgv/ zlwk qr ghod|v eh|rqg wzr h{wud shulrgv1
Zkdw zh kdyh lv d slfwxuh ri gd| 4 dv ghsduwlqj plogo| iurp h{ dqwh rswlpdolw| lq whupv

ri frorxu fkrlfh/ dqg kdylqj d forvh wr wkh h{ dqwh rswlpdo sdwwhuq ri wlplqj ghflvlrqv1 Gd|
5 orrnv pxfk olnh rswlpdolw| lq whupv ri frorxu fkrlfh dqg lq whupv ri wlplqj1 Wklv vhhpv wr
surylgh vrph hylghqfh iru wkh delolw| ri vxemhfwv wr fkrrvh fruuhfwo| exw d olwwoh pruh vorzo|
wkdq li ixoo| rswlpdo1 Pruh wkdq <3( ri ghflvlrqv pdgh e| vxemhfwv zhuh h{dfwo| dv suhglfwhg
e| wlph dqg frorxu zklfk vhhpv yhu| kljk jlyhq wkh frpsoh{lw| ri wkh ghflvlrq1 Wklv ulvhv wr
<6( zkhq zh dgg d odj ri d vlqjoh shulrg1

8151 Udwlrqdo Uhvsrqvhv1 Zh qr orqjhu lpsrvh udwlrqdolw| rq doo vxemhfwv wr �qg rxu ehqfk0
pdun1 Lqvwhdg zh uhtxluh wkdw wkh vxemhfwv uhvsrqg udwlrqdoo| jlyhq wkh dvvxpswlrq wkdw doo
rwkhuv duh udwlrqdo1 Wklv lv shukdsv wkh pruh qdwxudo zd| wr h{dplqh wkh gdwd1 Iru h{dpsoh/
jlyhq wkh hduo| ghflvlrq e| vrph zlwk jrrg vljqdov wr zdlw lq jdph 5 ri gd| 4 dqg wkh uhvxowlqj
ghflvlrq wr jr iru wkh zurqj fkrlfh e| wkrvh zlwk qhxwudo vljqdov/ wkh ehkdylrxu ri odwhu pryhuv
zlwklq d uhyhuvh0fdvfdgh lv qrw dq luudwlrqdo skhqrphqrq1 Zh zrxog vwloo h{shfw d vwurqj vljqdo
+UU ru ZZ , wr uhvxow lq rswlpdo �uvw shulrg pryhphqw lq wkh uhohydqw frorxu1 Krzhyhu/ d
qhxwudo vljqdo +ZU ru UZ , zrxog uhvxow lq zdlwlqj xqwlo wkh vhfrqg shulrg dqg wkhq edvlqj
d ghflvlrq rq wkh pdmrulw| fkrlfh lq wkh �uvw shulrg1 Wklv zrxog idfwru lq revhuyhg ehkdylrxu/
udwkhu wkdq h{ dqwh rswlpdo ehkdylrxu/ dqg khos vroyh wkh sureohp ri rqh0r� luudwlrqdo fkrlfhv
uhqghulqj wkh ghflvlrqv ri doo odwhu pryhuv vxe0rswlpdo/ zkhq wkh| duh dfwxdoo| uhvsrqglqj ud0
wlrqdoo| wr wklv ghyldwlrq1 Lq wklv vhqvh zh duh orrnlqj dw h{ srvw rswlpdolw|1 Dsshqgl{ F
dovr surylghv wkh dfwlrqv zklfk udwlrqdo djhqwv vkrxog kdyh sod|hg lq uhvsrqvh wr wkh revhuyhg
dfwlrqv ri wkh rwkhu vxemhfwv/ zkloh wklv vxevhfwlrq h{dplqhv vrph djjuhjdwh �qglqjv edvhg d
frpsdulvrq ri wkh udz gdwd zlwk wkh h{ srvw rswlpdo dfwlrqv1
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Wdeoh 6= Dyhudjh Vxemhfw Sd|phqwv/ Â
Gd| 4 Gd| 5 Gd| 6 Gd| 7 Gd| 8 Gd| 9 Ryhudoo

Revhuyhg Dfwxdo � 47156 4;19< 49139 4:189 49133 49144 49177
H{ Srvw Rswlpdo � 47184 4;1;9 491<5 491<4 4914: 481<< 49189
Devroxwh ( gl�huhqfh 41<9 31<3 8139 +0,61;7 4136 +0,31:: 5159

Dv ehiruh zh fdq frpsduh wkh rswlpdo sd|r�/ zlwk rxu dowhuqdwlyh phdvxuh ri rswlpdolw|/
wr wkh revhuyhg sd|r�/ dqg wklv lv grqh lq Wdeoh 61 Vlqfh zh duh frqvlghulqj d zhdnhu irup ri
rswlpdolw| dv h{shfwhg wkh shufhqwdjh gl�huhqfh lv rq dyhudjh orzhu vwdqglqj dw rqo| 5=59(1
wklv �jxuh lv dq dyhudjh ri wkh devroxwh shufhqwdjh gl�huhqfh/ wkh vlpsoh dyhudjh lv orzhu dw
3=:5(1 Qrwh wkdw zkhuh wkh rswlpdo vwudwhj| fdoov iru d frlq  ls/ dqg zkhuh wkdw  ls uhvxowv lq
wkh fruuhfw dfwlrqv ehlqj wdnhq/ lw lv hdvlo| srvvleoh wr h{fhhg wkh h{shfwhg rswlpdo sd|r�1

Wdeoh 7= Shufhqwdjh ri Suhglfwhg Fkrlfhv
Gd| 4 Gd| 5 Gd| 6 Gd| 7 Gd| 8 Gd| 9 Ryhudoo

Frorxu <5 433 <: 433 433 433 <;
Wlph ;< ;9 ;< <5 ;< <7 <3
Wlph +.4 shulrg,� <7 433 <: 433 433 433 <<
Wlph +.5 shulrgv,� 433 433 433 433 433 433 433

Qrwh= � .[ shulrg+v, uhihuv wr d fkrlfh ri wlph zlwklq [ shulrg+v, ri wkh suhglfwhg wlph1

Wdeoh 7 vxjjhvwv wkdw wkh fkrlfh ri frorxu dqg wlph ri dfwlrq zdv yhu| forvh wr rxu fdqglgdwh
vhw ri udwlrqdo dfwlrqv1 Dv ehiruh qr rqh zdv pruh wkdq 5 shulrgv vorzhu wkdq wkh| vkrxog kdyh
ehhq dqg doprvw doo zhuh dw prvw 4 shulrg vorzhu1 Ghvslwh wkh frpsoh{lw| ri wkh ghflvlrq <3(

ri vxemhfwv ehkdyh h{dfwo| dv suhglfwhg e| wlph dqg frorxu dqg <;( ehkdyh dv suhglfwhg zlwk
rqo| rqh h{wud shulrg ri ghod|1

91 Dq Dowhuqdwlyh Frqglwlrq

Wklv vhfwlrq ghwdlov wkh uhvxowv ri pdnlqj d voljkw fkdqjh lq wkh h{shulphqwdo ghvljq1 Iru
wzr gd|v ri wkh h{shulphqw wkh vxemhfwv zhuh wrog zkdw wkh fruuhfw fkrlfh zdv diwhu hdfk jdph
zdv sod|hg1 Wklv dowhuqdwlyh vkrxog pdnh qr gl�huhqfh wr rswlpdo sod|1

9141 Wkh Dydlodelolw| K|srwkhvlv1 Ghvslwh wkh dvvhuwlrq wkdw wkh uhyhodwlrq ri wkh fruuhfw
rswlrq diwhu hdfk jdph vkrxog pdnh qr gl�huhqfh wr rswlpdo sod|/ dqg wkh idfw wkdw vxemhfwv
vhhphg wr dfw forvh wr rswlpdoo| wkh plqru fkdqjh lq h{shulphqw ghvljq glg lq idfw kdyh d
vljql�fdqw fkdqjh1 Lq irxu gd|v ri wkh h{shulphqw uhyhuvh fdvfdghv zhuh h{shulhqfhv/ dqg lq doo
fdvhv jdphv zkhuh sod|hg diwhu wkh uhyhuvh fdvfdghv1 Lq wkh jdphv zlwk wkh qhz frqglwlrq lq
wkh lqfruuhfw fkrlfhv ri vxemhfwv zdv pdgh fohdu wkhuh vhhpv wr kdyh ehhq d gudpdwlf uhvxow 0
gluhfwo| diwhu d uhyhuvh fdvfdgh/ vxemhfwv vorz wkhlu ghflvlrq0pdnlqj uljkw grzq dqg hyhq vhhp
wr wuxvw wkhlu rzq vljqdov ohvv1 Zkloh vxemhfwv zhuh qrw wrog wkdw d uhyhuvh fdvfdgh rffxuuhg/
iru pdq| wklv zloo kdyh ehhq reylrxv rq glvfryhulqj wkdw ghvslwh iroorzlqj wkh pdmrulw| ylhz
ri zklfk fkrlfh zdv fruuhfw/ wkh| fkrvh lqfruuhfwo|1 Lq h�hfw wkh vxemhfwv vhhp wr ehkdyh pruh
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rswlpdoo| dv orqj dv xqolnho| hyhqwv gr qrw wdnh sodfh1 D uhyhuvh fdvfdgh lv vx!flhqwo| xqolnho|
wr vkdnh wkhlu eholhyh lq wkhlu rzq rswlpdolw|1 Wklv pljkw zhoo eh uhodwhg wr fhuwdlq frpprqo|
revhuyhg frjqlwlyh eldvhv/ vxfk dv wkh dydlodelolw| khxulvwlf zklfk vhhpv wr eh d frpprq ihdwxuh
lq h{shulphqwdo sv|fkrorj|/ iru h{dpsoh vhh Dnhuori dqg \hoohq +4<;:,1 Lq jhqhudo/ wklv qdwxudoo|
rffxuulqj khxulvwlf vhhpv wr uhvxow lq vxemhfwv uho|lqj wrr khdylo| rq vdolhqw lqirupdwlrq zklfk
lv hdvlo| uhwulhydeoh iurp phpru|1 Wklv pljkw uhvxow lq vxemhfwv ryhu0h{djjhudwlqj wkh olnholkrrg
ri xqolnho| hyhqwv kdylqj vhhq wkhp rffxu uhfhqwo|1 Pdq| zkr duh qrw frq�ghqw lq wkhlu rzq
delolw| wr fruuhfwo| ghwhuplqh wkh uhohydqw suredelolwlhv pljkw vhw dvlgh wkhlu eholhiv dqg uho|
rq revhuyhg rxwfrphv/ sxwwlqj dvlgh suredelolwlhv lq idyrxu ri iuhtxhqflhv1 Dffruglqj wr wkh
uhsuhvhqwdwlyhqhvv khxulvwlf/ vxemhfwv dfw dv li vwuhuhrw|shv duh pruh frpprq wkdq wkh| vkrxog1
Wklv pljkw dovr dsso| lq frpelqdwlrq zlwk wkh dydlodelolw| khxulvwlf wr h{djjhudwh wkh gdqjhuv
ri uhyhuvh fdvfdghv1

9151 H{dplqlqj wkh Gdwd1 Wkh gdwd jlyhq lq Dsshqgl{ F/ lq Wdeoh F: dqg Wdeoh F;/ ghwdlov
wkh uhvxowv ri wkh h{shulphqw iru wkh dowhuqdwlyh frqglwlrq1 Wdeoh 8 ehorz vxppdul}hv wkh gdwd
iru gd|v rq zklfk uhyhuvh fdvfdghv zhuh rewdlqhg1

Wdeoh 8= Revhuyhg Ehkdylrxu Ehiruh dqg Diwhu Uhyhuvh Fdvfdghv
Gd| Fruuhfw Fkrlfh UhyhdohgB Dyhudjh Ghyldwlrq iurp Rswlpxp

Ehiruh uhyhuvh fdvfdgh jdph Diwhu uhyhuvh fdvfdgh jdph
4 Qr .3144 shulrgv .3139 shulrgv
6 Qr .3144 shulrgv .3144 shulrgv
: \hv .3139 shulrgv .3177 shulrgv
; \hv .3139 shulrgv .316< shulrgv

Wkhuh lv fohduo| d uhpdundeoh gl�huhqfh ehwzhhq wkh uhvxowv iru wkh dowhuqdwlyh frqglwlrq1
Wkhuh lv d ghyldwlrq iurp rswlpxp ri dq h{wud 9044( ghod| lq prvw fdvhv/ exw wklv ulvhv gud0
pdwlfdoo| wr derxw 73( diwhu vxemhfwv kdyh ehhq lqiruphg ri wkhlu sd|r� mxvw diwhu d uhyhuvh
fdvfdgh1 Wkhuh lv qr dssuhfldeoh fkdqjh li wkh| duh qrw lqiruphg/ dv lq wkh vwdqgdug frqglwlrq1
Wklv lv dq lqwhuhvwlqj uhvxow dqg qrw hdvlo| h{sodlqhg1 D uhyhuvh fdvfdgh lv d orz suredelolw|
hyhqw zlwk xqiruwxqdwh frqvhtxhqfhv iru sd|r�v dqg vkrxog vxemhfwv lqfruuhfwo| h{djjhudwh wkh
olnholkrrg ri wklv hyhqw wkhuh duh fohduo| pdq| srvvleoh luudwlrqdo uhvsrqvhv1 Vkrxog vxemhfwv
uhdfw e| ljqrulqj wkh vljqdov ri rwkhuv wkh| zrxog eh h{shfwhg wr uhgxfh ghod| dqg vlpso| dfw
lpphgldwho| edvhg rq wkhlu sulydwh vljqdo/ wklv zdv fohduo| qrw wkh fdvh1 Dowhuqdwlyho| wkh|
pljkw uhvsrqg e| grxewlqj wkh vljql�fdqfh ri hyhq wkhlu rzq sulydwh vljqdo zklfk pljkw ohdg
wr d pruh udqgrp sdwwhuq ri dfwlrqv1 Jodqflqj dw wkh udz gdwd/ wklv zdv fohduo| dovr qrw wkh
fdvh1 Wkh dfwxdo uhvsrqvh vhhpv wr kdyh ehhq vlpso| h{wud ghod|1 Wklv pljkw eh edvhg rq d
uhgxfwlrq lq frq�ghqfh lq vljqdov uhvxowlqj lq d ghvluh wr zdlw orqjhu dqg dwwhpsw wr jdlq pruh
lqirupdwlrq iurp rwkhu vxemhfwv1 Zkloh wklv lv fohduo| qrw d udwlrqdo dfwlrq li rwkhu vxemhfwv duh
vwlfnlqj zlwk wkh rswlpdo vhw ri vwudwhjlhv dqg lqghhg lv dovr qrw udwlrqdo li rwkhuv dovr zdlw/ lw
lv d ihdvleoh luudwlrqdo uhvsrqvh1 Lw pljkw wkhq eh srvvleoh wr frqfoxgh wkdw wkh uhyhodwlrq wr
djhqwv wkdw wkh| fkrvh lqfruuhfwo|/ edvhg rq hqwhulqj d orz suredelolw| uhyhuvh fdvfdgh pljkw/
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zkhq frpelqhg zlwk wkh frpprqo| revhuyhg dydlodelolw| khxulvwlf/ uhvxow lq d ghyldwlrq iurp
udwlrqdo sod|1
Lw lv lqwhuhvwlqj wr qrwh wkdw zkhq d uhyhuvh fdvfdgh rffxuuhg lq jdph 5 rq gd| ;/ e| jdph 7

wkh dyhudjh ghyldwlrq iurp rswlpxp ihoo edfn wr .3155 shulrgv1 Wklv lv wkh rqo| h{dpsoh ri d
gd| lq zklfk d uhyhuvh fdvfdgh rffxuuhg hduo| hqrxjk lq wkh vhtxhqfh ri irxu jdphv wr vhh dq|
fkdqjh lq ehkdylrxu pruh wkdq rqh jdph odwhu dqg zkhuh vxemhfwv zhuh wrog wkh fruuhfw fkrlfhv
ehwzhhq jdphv1 Wklv vxjjhvwv/ wkrxjk lv e| qr phdqv frqfoxvlyh/ wkdw wkh ghyldwlrq iurp
udwlrqdolw| zklfk rffxuv diwhu uhdol}lqj d uhyhuvh fdvfdgh rffxuuhg pljkw zhoo eh d vkruw0uxq
skhqrphqrq1

:1 Frqfoxvlrq

Vrph jhqhudo �qglqjv vkrxog eh vwuhvvhg1 Wkh h{shulphqwdo jdphv vkrxog kdyh hqghg lq wzr
shulrgv li wkh sod|huv zhuh ixoo| udwlrqdo1 Wkh| glg lq idfw hqg lq wkuhh shulrgv lq d ihz fdvhv/ exw
riwhq glg hqg lq wzr shulrgv1 Vwulfwo| wklv lpsolhv ohvv wkdq udwlrqdo ehkdylrxu/ krzhyhu jlyhq
wkh frpsoh{lw| ri wkh uhtxluhg phqwdo fdofxodwlrqv wklv lv forvh hqrxjk wr vxjjhvw vrphwklqj olnh
udwlrqdo ehkdylrxu1 Lq idfw ;8(0<3( ri wkh wlph vxemhfwv glg mxvw dv h{shfwhg/ dqg wklv �jxuh
ulvhv wr derxw 433( zlwk wkh dgglwlrq ri xs wr 4 shulrg ri odj deryh wkh rswlpdo wlph ri dfwlrq1
Lw vkrxog eh vwuhvvhg wkdw lw zdv pdgh fohdu wr wkh vxemhfwv wkdw wkh| kdg xs wr 48 shulrgv
lq zklfk wr pdnh d ghflvlrq/ vr wkhuh zdv fohduo| d jrrg ghdo ri wkrxjkw lqyroyhg lq dfwlqj
vr udslgo|1 Yluwxdoo| doo vxemhfwv ghflghg wr zdlw d shulrg li wkh| uhfhlyhg dq xqlqirupdwlyh
vljqdo1 Wklv vxjjhvwv wkdw ghvslwh wkh glvfrxqw idfwru yluwxdoo| doo vxemhfwv dssuhfldwhg wkh
ydoxh ri zdlwlqj wr revhuyh rwkhuv ehkdylrxu1 Wkh uhvxowv fhuwdlqo| vhhp wr fohduo| vxssruw
wkh wkhruhwlfdo olwhudwxuh zlwk wkh vlqjoh surylvr wkdw vrph voljkw h{wud ghod| pljkw eh vhhq lq
sudfwlfh/ shukdsv zkhq d vxemhfw ihduv wkdw rwkhuv pd| qrw eh udwlrqdo1 Lq wklv vhqvh wkh uhvxowv
khuh gr qrw frq lfw zlwk wkh uhvxowv lq Dqghuvrq dqg Krow iru wkh vlpsohu vhtxhqwldo fdvh1
Khugv duh d uhdolw|1 Wklv lv fohduo| frq�uphg e| wkh gdwd/ zklfk hyhq surgxfhg d uhyhuvh

fdvfdgh1 Wkh fdvfdghv rffxuuhg dw wlphv voljkwo| pruh vorzo| wkdq wkh| vkrxog zlwk ixoo| rswlpdo
ehkdylrxu/ exw pruh riwhq glg rffxu e| wkh vhfrqg shulrg dv suhglfwhg1 Wkh uhyhuvh fdvfdgh zdv
d sduwlfxoduo| lqwhuhvwlqj fdvh vlqfh lw lv gl!fxow wr h{sodlq wklv nlqg ri skhqrphqrq zlwkrxw
uhihuhqfh wr vrfldo ohduqlqj1 Wklv frxog rqo| uhdvrqdeo| kdsshq li vxemhfwv zhuh sod|lqj forvh
dwwhqwlrq wr wkh ehkdylrxu ri wkhlu shhuv dqg pdnlqj d vhulrxv h�ruw wr xsgdwh suredelolwlhv1
Wklv lv dovr d fohdu zduqlqj wkdw vhqvleoh revhuydwlrq fdq vwloo uhvxow lq srru sd|r�v1
Lw vhhpv uhdvrqdeoh wr vxjjhvw wkdw li oderudwru| vxemhfwv zlwk vpdoo sul}hv ehkdyh pxfk dv

wkhlu vkrxog lq wkhru| wkhq odujh �upv ru jryhuqphqwv zlwk vr pxfk pruh dw vwdnh duh hyhq
pruh olnho| wr ohduq iurp wkhlu shhuv dqg khug dv d uhvxow1 Wklv lv ri frxuvh d vxemhfwlyh srlqw1
Dq lqwhuhvwlqj dgglwlrqdo �qglqj frphv irup d forvh h{dplqdwlrq ri wkh dowhuqdwlyh frqglwlrq

jlyhq lq Vhfwlrq 91 Lw vhhpv wr eh wkh fdvh wkdw zkhq vxemhfwv uhdol}h wkh| kdyh fkrvhq lqfruuhfwo|
ghvslwh kdylqj iroorzhg wkh pdmrulw| ylhz/ wkh| uhvsrqg wkurxjk h{wud ghod| lq wkh iroorzlqj
jdph1 Wklv ghod| vhhpv wr idoo edfn d olwwoh lq dq| odwhu jdph1 Wklv zrxog vxjjhvw wkdw zkhq
idfhg zlwk wkh uhdol}dwlrq ri d orz suredelolw| uhyhuvh fdvfdgh vxemhfwv pd| uhvsrqg zlwk d
kljkhu ghjuhh ri luudwlrqdolw|1 Wklv lv fohduo| dq lpsruwdqw uhvxow vlqfh lw vxjjhvwv wkdw qrw
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rqo| pd| yhu| vxerswlpdo fkrlfhv eh pdgh ghvslwh udwlrqdolw| lq djhqwv lq d khuglqj prgho/
exw lq sudfwlfh/ wklv pljkw ohdg wr d exuvw ri luudwlrqdolw| zklfk fohduo| lqfuhdvhv wkh fkdqfh
ri ixuwkhu vxerswlpdo fkrlfhv ehlqj pdgh lq ixwxuh jdphv1 Wklv zrxog vhhp wr pdnh lw hyhq
pruh lpsruwdqw wkdw srolf| pdnhuv nhhq d forvh zdwfk iru wkh gdqjhuv ri uhyhuvh fdvfdghv lq
vlwxdwlrqv zkhuh khugv duh srvvleoh1

Dsshqgl{ D= Vxemhfw Lqvwuxfwlrqv

�Wkdqn |rx iru dwwhqglqj wrgd|*v h{shulphqw1 L vkdoo vwduw e| od|lqj grzq d vlpsoh uxoh
derxw vlohqfh/ wkhq ghwdlo ri wkh h{shulphqw dqg wkhq h{sodlq wkh sul}hv |rx fdq zlq1 Ihho iuhh
wr dvn txhvwlrqv1 Zh vkdoo wkhq uxq d sudfwlfh dqg |rx zloo kdyh dqrwkhu rssruwxqlw| wr dvn
txhvwlrqv1 Zkhq L dp vdwlv�hg wkdw hyhu|rqh lv uhdg| zh zloo ehjlq wkh pdlq h{shulphqw zklfk
zloo frqvlvw ri zkdw L vkdoo fdoo d jdph/ uhshdwhg irxu wlphv1
L zrxog dvn wkdw |rx gr qrw wdon gxulqj wkh h{shulphqw h{fhsw zkhq L lqylwh txhvwlrqv1 \rx

fdq udlvh |rxu kdqg dw dq| wlph wr dwwudfw wkh dwwhqwlrq ri p|vhoi ru rqh ri p| dvvlvwdqwv zkr
fdq ghdo zlwk plqru sureohpv vxfk dv plvod|lqj |rxu shq1 Rwkhuzlvh sohdvh uhpdlq vlohqw1 Dq|
dwwhpsw wr gr dq|wklqj rwkhu wkdq iroorzlqj wkh h{shulphqwdo lqvwuxfwlrqv zloo eh sxqlvkhg
wkurxjk d uhgxfwlrq lq |rxu sul}h1
L vkdoo dvn |rx wr shuirup d qxpehu ri wdvnv1 L vkdoo ghwdlo vrph ri p| dlpv dw wkh hqg ri wkh

h{shulphqw/ exw ohdyh |rx wr frqvlghu wkh vljql�fdqfh dv |rx vhh �w1 Pxfk ri wkh dfwlrq zloo
uhyroyh durxqg wkh vlpsoh revhuydwlrq ri frorxuhg edoov dqg ghflvlrqv |rx zloo kdyh wr pdnh1 L
vkdoo qrw vxjjhvw dq| phwkrgrorj|/ krz |rx pdnh |rxu ghflvlrqv lv yhu| pxfk xs wr |rx1
Wkhvh duh wkh ghylfhv L vkdoo xvh/ d juhhq xuq dqg vl{ edoov/ wkuhh uhg/ wkuhh zklwh1 L dp qrz

sodflqj wzr uhg edoov dqg rqh zklwh edoo lqwr wkh uhg edj1 Wklv edj lv frorxuhg uhg wr khos |rx
uhphpehu wkdw lw frqwdlqv d pdmrulw| ri uhg edoov1 Vlploduo| L dp qrz sodflqj wkh uhpdlqlqj
edoov/ wzr zklwh dqg rqh uhg/ lqwr wkh zklwh edj1 Zkhq wkh �uvw jdph ehjlqv L vkdoo udqgrpo|
fkrrvh rqh ri wkhvh edjv dqg hpsw| lw lqwr wkh xuq rxwvlgh wklv urrp1 \rx zloo qrw eh deoh wr
vhh zklfk edj zdv hpswlhg1 L vkdoo wkhq fdoo |rx lq vhtxhqfh dqg |rx zloo ohdyh wklv urrp dqg
hqwhu wkh dgmrlqlqj fruulgru zkhuh |rx zloo vwdqg zlwk |rxu edfn wr wkh xuq1 Wkh xuq zloo eh
fryhuhg exw L vkdoo udlvh wkh fryhu zkhq L dp vdwlv�hg wkdw |rx fdqqrw vhh wkh frqwhqwv ri wkh
xuq dqg |rxu kdqg zloo eh gluhfwhg lqwr wkh xuq1 \rx zloo wkhq wdnh d vlqjoh edoo iurp wkh xuq
dqg |rx pd| uhphpehu wkh frorxu ri wkdw edoo1 \rx zloo wkhq gurs wkh edoo edfn lqwr wkh xuq1
L vkdoo vkdnh wkh xuq dqg |rx zloo/ dv ehiruh/ gudz rqfh djdlq iurp wkh xuq1 \rx zloo wkhq eh
dvnhg wr ohdyh wkh fruulgru/ dqg eh wdnhq lqwr wkh odujhu urrp1 Lq wkh odujhu urrp |rx zloo eh
wdnhq wr d vhdw e| dq dvvlvwdqw dqg ehiruh |rx zloo eh wkuhh lwhpv= d shq/ d irup dqg d wdeoh1
Wkh irup pxvw eh frpsohwhg dv iroorzv1 \rx zloo vhh d vsdfh iru |rxu qdph/ dqg |rxu vljqdo1
E| vljqdo L phdq wkh frorxu ri wkh edoov zklfk |rx vdz1 Wkh irup dovr lqfoxghv d olvw ri wlph
shulrgv zlwk d vsdfh qh{w wr hdfk shulrg lq zklfk |rx zloo eh dvnhg wr zulwh |rxu fkrlfh1 Dw
wklv srlqw |rx zloo vlpso| zdlw xqwlo doo wkh rwkhu vxemhfwv kdyh gudzq iurp wkh xuq dqg hqwhuhg
wkh odujhu urrp1 Zkhq doo ri |rx kdyh hqwhuhg wkh odujhu urrp L vkdoo hqwhu dqg uhplqg |rx wr
zulwh |rxu qdph dqg vljqdo rq wkh irup1 L vkdoo dovr uhplqg |rx wr nhhs vlohqw dqg qrw dwwhpsw
wr pryh rxw ri |rxu vhdw xqwlo |rx duh dvnhg wr ohdyh1 \rx zloo qrwh wkdw |rx duh qrw deoh wr



47 GDQLHO VJURL

vhh dq| ri wkh rwkhu vxemhfwv* irupv dqg |rx vkrxog qrw dwwhpsw wr gr vr1 Wkh wdeoh olvwv wkh
sul}h |rx frxog zlq edvhg xsrq |rx dfwlrqv1 L vkdoo ghwdlo wklv odwhu1
Diwhu L kdyh uh0vwdwhg wkhvh uxohv L vkdoo lqlwldwh wkh �uvw wlph shulrg1 \rx zloo kdyh rqh ixoo

plqxwh lq zklfk wr zulwh rqh ri wkuhh dowhuqdwlyhv rq |rxu irup dorqjvlgh wkh �uvw wlph shulrg
olvwhg wkhuh1 \rx zloo eh wrog 43 vhfrqgv ehiruh wkh plqxwh hqgv dqg d forfn lv fohduo| ylvleoh1
Wkh wlplqj rq wklv forfn zloo eh �qdo1 \rx pd| zulwh= �uhg�/ �zklwh�/ ru �zdlw�1 D frorxu
lqglfdwhv |rx eholhyh wkh xuq frqwdlqv wkh frqwhqwv ri wkh uhvshfwlyh edj +uhg ru zklwh,1 Li |rx
zulwh zdlw |rx duh lqglfdwlqj wkdw |rx gr qrw |hw zlvk wr pdnh d ghflvlrq dqg zlvk wr wu| djdlq
lq wkh qh{w shulrg1 Dq dvvlvwdqw zloo frph wr hdfk ri |rx dqg revhuyh |rxu irup1 Li d frorxu lv
zulwwhq wkhuh |rx zloo eh dvnhg wr ohdyh/ wdnlqj zlwk |rx |rxu irup1 \rx zloo kdqg wkdw irup
wr ph dv |rx ohdyh1 L vkdoo wkhq qrwh wkh frorxu fkrlfhv wkdw zhuh pdgh rq wkh fohduo| ylvleoh
erdug1 Iru h{dpsoh/ li wzr ri |rx fkrrvh wr zulwh d frorxu/ rqh uhg dqg rqh zklwh/ |rx zloo eh
dvnhg wr ohdyh1 \rx zloo jlyh ph |rxu irupv dv |rx ohdyh dqg L vkdoo zulwh rq wkh erdug dorqjvlgh
wkh �uvw shulrg/ �Z/ U�/ wr lqglfdwh wkh wzr frorxu fkrlfhv1 Wkrvh zkr zulwh �zdlw� zloo vlpso|
vwd| lq wkhlu vhdwv/ exw pd| revhuyh wkh erdug/ frqvxow wkhlu wdeohv/ uh0uhdg wkhlu irupv dqg gr
zkdwhyhu hovh wkh| zlvk/ lq vlohqfh/ xqwlo wkh qh{w shulrg lv dqqrxqfhg1 Zkhq wkh urrp kdv
ehhq hpswlhg ri wkrvh zkr pdgh wkhlu ghflvlrq L vkdoo vwduw wkh wlphu djdlq dqg dv ehiruh |rx
zloo kdyh d plqxwh wr pdnh |rxu ghflvlrq1 Wklv zloo frqwlqxh xqwlo hlwkhu doo kdyh ghflghg ru 48
plqxwhv kdyh hodsvhg1 Wkhq wkh jdph zloo hqg dqg L vkdoo jr zlwk wkh odvw uhpdlqlqj vxemhfwv
edfn wr wkh vpdoo urrp1 Wkrvh zkr ohiw hduolhu zloo kdyh ehhq gluhfwhg wr wkh vpdoo urrp e|
dq dvvlvwdqw dqg dvnhg wr zdlw wkhuh txlhwo|1 Wkhuh zloo eh dqrwkhu dvvlvwdqw wkhuh wr hqvxuh
vlohqfh lv revhuyhg1
Zkhq zh doo �qg rxuvhoyhv edfn lq wkh olwwoh urrp L vkdoo uhuxq wkh jdph djdlq1 L vkdoo rqfh

djdlq jr lqwr wkh fruulgru dqg udqgrpl}h zklfk edj lv hpswlhg lqwr wkh xuq dqg zh zloo jr rq
dv ehiruh1 Zh zloo gr wklv irxu wlphv1 Diwhu wklv L vkdoo dqqrxqfh zkdw wkh fruuhfw fkrlfhv zhuh/
fdofxodwh wkh sul}hv |rx duh gxh dqg iru wkrvh zkr duh lqwhuhvwhg/ h{sodlq zkdw L h{shfwhg wr
revhuyh1
Qrz L vkdoo h{sodlq wkh vwuxfwxuh ri wkh sul}hv1 Diwhu hdfk jdph kdv hqghg L vkdoo kdyh d qrwh

ri |rxu irxu fkrlfhv dqg zkhq |rx pdgh wkhp1 L vkdoo dovr kdyh d qrwh ri wkh fruuhfw fkrlfh/ l1h1
wkh edj zklfk zdv hpswlhg lqwr wkh xuq1 Wklv zloo wrwdoo| ghwhuplqh |rxu sul}h1 \rx zloo jhw d
edvlf sul}h ri Â4183 iru sduwlflsdwlrq lq hdfk jdph/ dqg d ixuwkhu sul}h ri ehwzhhq Â3 dqg Â6183
edvhg rq |rxu shuirupdqfh1 Li |rx jxhvvhg fruuhfwo| lq wkh �uvw shulrg |rx zloo jhw Â61831 Li
|rx zdlw xqwlo wkh vhfrqg shulrg dqg wkhq jxhvv fruuhfwo| |rx zloo jhw Â61581 Wkh sul}h zloo
frqwlqxh wr idoo e| 58s hyhu| shulrg1 Wkhuhiruh li |rx jxhvv fruuhfwo| lq wkh �qdo shulrg/ shulrg
53/ |rx zloo jhw rqo| wkh edvlf Â4183 iru wdnlqj sduw1 Li |rx jxhvv lqfruuhfwo| dw dq| wlph |rx
zloo dovr jhw mxvw wkh edvlf Â4183 iru wdnlqj sduw1 Wklv lv doo ghwdlohg rq wkh wdeohv lq wkh odujhu
urrp dqg |rx fdq frqvxow wklv dw dq| wlph1 Lw lv dovr olvwhg rq wkh erdug lq wklv urrp dqg lq
wkh odujhu urrp1 Wkhuh duh dovr frslhv ri wkh wdeohv lq wklv urrp dorqjvlgh |rxu vhdwv1
Dv wkh jdph lv uhshdwhg irxu wlphv |rx zloo uhfhlyh d gh�qlwh Â9 dqg srwhqwldoo| xs wr Â531

Zh kdyh xs wr 5 krxuv wr frpsohwh wkh h{shulphqw lqfoxglqj wkh wlph L kdyh xvhg lq h{sodlqlqj
wkhvh uxohv1 Ehiruh zh vwduw wkh h{shulphqw zh zloo uxq wkurxjk rqh sudfwlfh jdph1 Wklv zloo eh
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uxq mxvw dv L kdyh ghvfulehg wkh pdlq jdphv h{fhsw iru wzr fkdqjhv1 \rx zloo qrw uhfhlyh d sul}h
iru |rxu dfwlrqv/ dqg zh zloo kdyh dqrwkhu rssruwxqlw| iru txhvwlrqv dw wkh hqg ri wkh sudfwlfh1
Lw zloo dovr jlyh ph wkh rssruwxqlw| wr grxeoh0fkhfn wkdw |rx xqghuvwdqg zkdw lv h{shfwhg ri
|rx1 \rx qrz kdyh vrph wlph wr h{dplqh wkh wdeohv dqg dvn dq| txhvwlrqv1�

Dsshqgl{ E= Frvwv dqg Ehqhilwv ri Ghod|

Wklv dsshqgl{ fdofxodwhv wkh frvwv dqg ehqh�wv ri ghod| iru d vxemhfw lq wkh h{shulphqw zlwk
lghqwlfdo glvfrxqw idfwruv1 Vwduw e| dvvxplqj wkh vxemhfw kdv douhdg| revhuyhg d sulydwh UU

vljqdo1 Wklv wkhq ohdgv klp wr h{shfw rwkhuv wr eh pruh olnho| wr kdyh dovr revhuyhg vljqdov
iurp wkh uhg xuq/ vlqfh klv rzq vljqdo eldvhv klp lq wkdw gluhfwlrq1 Kh vkrxog frqvlghu doo 78
dowhuqdwlyh vhwv ri vljqdo revhuydwlrqv/ fdofxodwh wkh olnholkrrg ri hdfk rqh wdnlqj sodfh +zklfk
zloo eh eldvhg e| klv lqlwldo eholhyhv edvhg rq klv rzq UU vljqdo, dqg wkhq hydoxdwh wkh h{shfwhg
ydoxh jlyhq wkh srvvleoh vljqdo1 Wklv zloo lq vrph fdvhv surgxfh uhjuhw/ zkhuh wkh vxemhfw ihhov
kh vkrxog uhdoo| kdyh jrqh iru zklwh1 Wkh wrwdo uhjuhw lv wkh wrwdo ri doo wkh h{shfwhg ydoxhv ri
rswlqj iru uhg/ jlyhq wkdw zklwh vhhpv pruh olnho| diwhu zdlwlqj rqh shulrg/ zhljkwhg e| wkh
olnholkrrg ri revhuylqj wkhvh sur0zklwh vhtxhqfhv ri vljqdov1 Wkh h{suhvvlrq ehjlqv zlwk �

�
wr

wkh srzhu htxdo wr wkh qxpehu ri srvvleoh U vljqdov dqg 2

�
wr wkh srzhu htxdo wr wkh qxpehu

ri Z vljqdov1 Wklv lv wkhq pxowlsolhg e| wkh qxpehu ri frpelqdwlrqv zklfk |lhog wklv vhw ri
vljqdov dqg e| wkh suredelolw| ri zklwh ehlqj fruuhfw/ uhphpehulqj zh kdyh douhdg| revhuyhg d
UU1 Wklv vhw ri fdofxodwlrqv lv wkhq vxpphg dqg wkh wrwdo lv pxowlsolhg e| wkh vhfrqg shulrg
sd|r�1
Wkh dfwxdo vhwv ri srvvleoh dfwlrqv zklfk zrxog ohdg wr uhjuhw duh=
i;ZZj/ i:ZZ> 4UUj/ i9ZZ> 5UUj/ i8ZZ> 6UUj/ i:ZZ> 4ZUj/ i9ZZ> 4UU> 4ZUj/

i8ZZ> 5UU> 4ZUj/ i9ZZ> 5ZUj/ i8ZZ> 4UU> 5ZUj/ i7ZZ> 5UU> 5ZUj/ i8ZZ> 6ZUj/
i7ZZ> 4UU> 6ZUj/ i7ZZ> 7ZUj/ i6ZZ> 4UU> 7ZUj/ i6ZZ> 8ZUj/ i5ZZ> 9ZUj1
Vxpplqj hdfk srvvlelolw| uhvshfwlyho| surgxfhv=
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Doo pxowlsolhg e| '6=58/ |lhogv 3=8s zklfk lv ehorz wkh frvw ri ghod| ri 53s vr wkh vxemhfw dfwlqj
rswlpdoo| vkrxog fkrrvh uhg li kh revhuyhv d UU vljqdo1 E| v|pphwu|/ lw lv dovr wkh fdvh wkdw
d vxemhfw zlwk wkh vljqdo ZZ vkrxog fkrrvh zklwh lq wkh �uvw shulrg1
Iru d qhxwudo vljqdo zh iroorz d vlplodu surfhgxuh h{fhsw zh kdyh d pl{hg vljqdo ri Z dqg U

dv rxu lqlwldo vljqdo1 Wkh vxemhfw nqrzv wkdw wkh glvwulexwlrq lv vnhzhg lq idyrxu ri wkh fruuhfw
fkrlfh/ vr dqwlflsdwhv d 2

�
suredelolw| ri wkh fruuhfw edoo ehlqj vhohfwhg iurp wkh xuq1 Zh vlpso|

dvvxph zklwh lv fruuhfw iru wklv fdofxodwlrq/ vlqfh wklv zloo jlyh wkh vdph uhvxow dv dvvxplqj
uhg lv fruuhfw e| v|pphwu|1 Iru wkh frvw ri ghod| zh lqvwhdg dvvxph qr xvhixo lqirupdwlrq
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vr dq| fkrlfh +uhg ru zklwh, zloo uhvxow lq d �

2
suredelolw| ri wkh fruuhfw dfwlrq1 Wklv |lhogv

�

2
+'6=83�'6=58, @ 45=8s1
Wkh vhwv zklfk ohdg wr uhjuhw lq wklv fdvh duh voljkwo| gl�huhqw=
i;ZZj/ i:ZZ> 4UUj/ i9ZZ> 5UUj/ i8ZZ> 6UUj/ i:ZZ> 4ZUj/ i9ZZ> 4UU> 4ZUj/

i8ZZ> 5UU> 4ZUj/ i7ZZ> 6UU> 4ZUj/ i9ZZ> 5ZUj/ i8ZZ> 4UU> 5ZUj/ i7ZZ> 5UU>

5ZUj/ i8ZZ> 6ZUj/ i7ZZ> 4UU> 6ZUj/ i6ZZ> 5UU> 6ZUj/ i7ZZ> 7ZUj/ i6ZZ> 4UU>

7ZUj/ i6ZZ> 8ZUj/ i5ZZ> 4UU> 8ZUj/ i5ZZ> 9ZUj/ i4ZZ> :ZUj1
Vxpplqj hdfk srvvlelolw| uhvshfwlyho| surgxfhv=
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Doo pxowlsolhg e| '6=58/ |lhogv 6;=8s wr wkh qhduhvw kdoi0shqq|1 Vlqfh wklv h{fhhgv wkh frvw ri
ghod|/ zklfk htxdov 45=8s wkh vxemhfw zlwk d pl{hg vljqdo ri U dqg Z vkrxog zdlw1

Dsshqgl{ F= Udz Gdwd

Wklv dsshqgl{ ghwdlov wkh udz gdwd wdnhq ryhu wkh frxuvh ri wkh h{shulphqw1 Wkh vxemhfwv
duh lqgh{hg e| gd| dqg dfwxdo sd|r�1 Iru h{dpsoh/ wkh kljkhvw sd|r� vxemhfw rq gd| wzr lv
jlyhq wkh lqgh{ 5141

Wdeoh F4= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| 4�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

414 ZU/ UU/ UU/ ZZ B5/ u4/ u4/ z4 z5/ u4/ u4/ z4 z5/ z6/ u4/ z4 Â4;1458 Â4<1:8 Â49158

415 ZZ/ UZ/ ZU/ ZZ z4/ u5/ B5/ z4 z4/ z5/ B5/ z4 z4/ z5/ u5/ z4 Â4:1;:8 Â471958 Â49158

416 UU/ UU/ UU/ ZZ u4/ u4/ u4/ z4 u4/ u4/ u4/ z4 z5/ z6/ u4/ z4 Â49183 Â49183 Â49158

417 UU/ UU/ ZU/ UZ u4/ u4/ B5/ z5 u4/ u4/ B5/ z5 u4/ u4/ u5/ z5 Â471958 Â4716:8 Â48133

418 ZZ/ ZZ/ UZ/ ZZ z4/ z4/ B5/ z4 z4/ z4/ B5/ z4 z4/ z4/ z5/ z4 Â471958 Â471958 Â46133

419 ZZ/ ZZ/ UZ/ ZU z4/ z4/ B5/ z5 z4/ z4/ B5/ z5 z4/ z4/ z5/ z5 Â4716:8 Â4716:8 Â451:8

41: UU/ UZ/ ZU/ ZZ u4/ u5/ B5/ z4 u4/ z5/ B5/ z4 u4/ z5/ u5/ z4 Â4716:8 Â441458 Â451:8

41; UZ/ UZ/ ZZ/ ZZ B5/ u5/ z4/ z4 z5/ z5/ z4/ z4 z5/ z5/ z4/ z5 Â4716:8 Â451:8 Â45183

41< ZU/ ZU/ ZZ/ ZU B5/ u5/ z4/ z5 z5/ z5/ z4/ z5 z5/ z5/ z4/ z5 Â471458 Â45183 Â45183

Qrwhv= 4 Fruuhfw fkrlfhv= z/u/u/z> 5 Iru h{dpsoh/ u4 lv uhg lq shulrg 4/ B5 lv udqgrpl}h lq shulrg 51
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Wdeoh F5= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| 5�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

514 ZZ/ ZZ/ UU/ UU z4/ z4/ u4/ u4 z4/ z4/ u4/ u4 z4/ z4/ u4/ u4 Â53133 Â53133 Â53133

515 ZZ/ ZZ/ UU/ UU z4/ z4/ u4/ u4 z4/ z4/ u4/ u4 z4/ z4/ u5/ u4 Â53133 Â53133 Â4<1:8

516 ZZ/ ZZ/ ZU/ UZ z4/ z4/ u5/ u5 z4/ z4/ u5/ u5 z4/ z4/ u5/ u5 Â4<183 Â4<183 Â4<183

517 ZZ/ ZZ/ UZ/ UZ z4/ z4/ u5/ u5 z4/ z4/ u5/ u5 z4/ z5/ u5/ u5 Â4<183 Â4<183 Â4<158

518 ZU/ UZ/ UZ/ UU z5/ z5/ u5/ u4 z5/ z5/ u5/ u4 z5/ z5/ u5/ u4 Â4<158 Â4<158 Â4<158

519 UZ/ UZ/ UU/ UZ z5/ z5/ u4/ u5 z5/ z5/ u4/ u5 z5/ z5/ u4/ u5 Â4<158 Â4<158 Â4<158

51: UZ/ ZZ/ ZU/ UU z5/ z4/ u5/ u4 z5/ z4/ u5/ u4 z5/ z5/ u5/ u5 Â4<183 Â4<183 Â4<133

51; ZZ/ ZZ/ UU/ ZZ z4/ z4/ u4/ z4 z4/ z4/ u4/ z4 z4/ z5/ u4/ z4 Â49183 Â49183 Â49158

51< UU/ ZZ/ UU/ UZ u4/ z4/ u4/ u5 u4/ z4/ u4/ u5 u4/ z5/ u4/ u5 Â49158 Â49158 Â49133

Qrwhv= 4 Fruuhfw fkrlfhv= z/z/u/u> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41

Wdeoh F6= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| 6�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

614 ZZ/ ZZ/ UU/ UU z4/ z4/ u4/ u4 z4/ z4/ u4/ u4 z4/ z4/ u4/ u4 Â53133 Â53133 Â53133

615 ZZ/ UZ/ UU/ UU z4/ z5/ u4/ u4 z4/ B5/ u4/ u4 z4/ z5/ u4/ u4 Â4<1:8 Â4;1458 Â4<1:8

616 ZZ/ ZU/ ZU/ UU z4/ z5/ u5/ u4 z4/ B5/ u5/ u4 z4/ z5/ u5/ u4 Â4<183 Â4:1;:8 Â4<183

617 ZZ/ ZU/ UZ/ ZU z4/ z5/ u5/ u5 z4/ B5/ u5/ u5 z4/ u5/ u5/ u5 Â4<158 Â4:1958 Â49133

618 ZZ/ ZU/ UZ/ UU z4/ z5/ u5/ u4 z4/ B5/ u5/ u4 z5/ u5/ u5/ u5 Â4<183 Â4:1;:8 Â481:8

619 ZU/ ZZ/ UZ/ UZ z5/ z4/ u5/ u5 z5/ z4/ u5/ u5 z5/ u6/ u6/ u5 Â4<158 Â4<158 Â48183

61: UU/ UZ/ UU/ UU u4/ z5/ u4/ u4 u4/ B5/ u4/ u4 u4/ u5/ u4/ u4 Â49158 Â471958 Â46133

61; UZ/ UU/ ZZ/ ZU z5/ u4/ z4/ u5 z5/ u4/ z4/ u5 z5/ u4/ z4/ u5 Â45183 Â45183 Â45183

61< UU/ UZ/ UZ/ UU u4/ z5/ u5/ u4 u4/ B5/ u5/ u4/ u4/ u5/ u5/ u4 Â49133 Â4716:8 Â45183

Qrwhv= 4 Fruuhfw fkrlfhv= z/z/u/u> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41

Wdeoh F7= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| 7�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

714 UU/ ZZ/ UU/ ZZ u4/ z4/ u4/ z4 u4/ z4/ u4/ z4 u4/ z4/ u4/ z4 Â53133 Â53133 Â53133

715 UU/ ZZ/ UU/ ZZ u4/ z4/ u4/ z4 u4/ z4/ u4/ z4 u4/ z4/ u4/ z4 Â53133 Â53133 Â53133

716 UU/ ZZ/ ZU/ ZU u4/ z4/ u5/ z5 u4/ z4/ u5/ z5 u5/ z4/ u5/ z5 Â4<183 Â4<183 Â4<183

717 UZ/ ZZ/ ZU/ ZU u5/ z4/ u5/ z5 B5/ z4/ u5/ z5 u6/ z4/ u5/ z5 Â4<158 Â4:1958 Â4<133

718 UZ/ ZZ/ ZU/ ZU u5/ z4/ u5/ z5 B5/ z4/ u5/ z5 u6/ z4/ u5/ z5 Â4<158 Â4:1958 Â4<133

719 ZZ/ ZZ/ UZ/ ZZ z4/ z4/ u5/ z4 z4/ z4/ u5/ z4 z4/ z4/ u5/ z4 Â49158 Â49158 Â49158

71: ZZ/ ZU/ ZU/ UZ z4/ z5/ u5/ z5 z4/ z5/ u5/ z5 z4/ z5/ u5/ z5 Â49133 Â49133 Â49133

71; UZ/ UU/ UU/ UZ u5/ u4/ u4/ z5 B5/ u4/ u4/ z5 u6/ u4/ u4/ z5 Â49133 Â4715:8 Â481:8

71< UZ/ UZ/ ZZ/ UU u5/ z5/ z4/ u4 B5/ z5/ z4/ u4 u5/ z5/ z4/ u4 Â45183 Â431;:8 Â45183

Qrwhv= 4 Fruuhfw fkrlfhv= u/z/u/z> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41



4; GDQLHO VJURL

Wdeoh F8= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| 8�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

814 UU/ ZZ/ UU/ UU u4/ z4/ u4/ u4 u4/ z4/ u4/ u4 u4/ z4/ u4/ u4 Â53133 Â53133 Â53133

815 UU/ ZZ/ UZ/ UU u4/ z4/ u5/ u4 u4/ z4/ B5/ u4 u4/ z4/ u5/ u4 Â4<1:8 Â4;1458 Â4<1:8

816 UZ/ UZ/ UU/ UU u5/ z5/ u4/ u4 u5/ z5/ u4/ u4 u5/ z5/ u4/ u4 Â4<183 Â4<183 Â4<183

817 UU/ ZU/ ZU/ UU u4/ z5/ u5/ u4 u4/ z5/ B5/ u4 u4/ z5/ u5/ u4 Â4<183 Â4:1;:8 Â4<133

818 UZ/ UZ/ UU/ UZ u5/ z5/ u4/ u5 u5/ z5/ u4/ u5 u5/ z6/ u5/ u5 Â4<158 Â4<158 Â4;1:8

819 UU/ ZZ/ ZU/ ZU u4/ z4/ u5/ u5 u4/ z4/ B5/ u5 u5/ z5/ z5/ u5 Â4<183 Â4:1;:8 Â481:8

81: ZZ/ ZU/ ZU/ ZU z4/ z5/ u5/ u5 z4/ z5/ B5/ u5 z4/ z5/ z5/ u5 Â481:8 Â471458 Â45183

81; UU/ UU/ ZZ/ ZZ u4/ u4/ z4/ z4 u4/ u4/ z4/ z4 u4/ u4/ z4/ z4 Â<183 Â<183 Â<183

81< ZZ/ ZU/ ZZ/ ZZ z4/ z5/ z4/ z4 z4/ z5/ z4/ z4 z4/ z5/ z4/ z4 Â<158 Â<158 Â<158

Qrwhv= 4 Fruuhfw fkrlfhv= u/z/u/u> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41

Wdeoh F9= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| 9�

Vxe mhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

914 ZZ/ ZZ/ ZZ/ ZU z4/ z4/ z4/ u5 z4/ z4/ z4/ u5 z4/ z4/ z4/ u5 Â4<1:8 Â4<1:8 Â4<1:8

915 ZZ/ ZU/ ZZ/ UU z4/ z5/ z4/ u4 z4/ z5/ z4/ u4 z4/ z5/ z4/ u4 Â4<1:8 Â4<1:8 Â4<1:8

916 ZZ/ ZZ/ ZU/ UU z4/ z4/ B5/ u4 z4/ z4/ B5/ u4 z5/ z4/ z5/ u4 Â4;1458 Â4;1458 Â4<183

917 ZU/ ZZ/ UZ/ ZU z5/ z4/ B5/ u5 B5/ z4/ B5/ u5 z6/ z4/ z5/ u5 Â4:1958 Â49133 Â4<133

918 UU/ ZZ/ ZU/ UU u4/ z4/ B5/ u4 u4/ z4/ B5/ u4 u4/ z4/ z5/ u4 Â471958 Â471958 Â49158

919 ZZ/ ZU/ UU/ UZ z4/ z5/ u4/ u5 z4/ z5/ u4/ u5 z4/ z5/ u4/ u5 Â49133 Â49133 Â49133

91: UZ/ ZZ/ UU/ UZ z5/ z4/ u4/ u5 B5/ z4/ u4/ u5 u5/ z4/ u4/ u5 Â49133 Â4716:8 Â451:8

91; UU/ UZ/ ZU/ UU u4/ z5/ B5/ u4 u4/ z5/ B5/ u4 u4/ z5/ u5/ u4 Â4716:8 Â4716:8 Â451:8

91< UU/ UU/ ZU/ UZ u4/ u4/ B5/ u5 u4/ u4/ B5/ u5 u4/ u4/ u5/ u5 Â431;:8 Â431;:8 Â<158

Qrwhv= 4 Fruuhfw fkrlfhv= z/z/z/u> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41

Wkh qh{w wzr gdwd wdeohv zhuh edvhg rq wkh dowhuqdwlyh frqglwlrq lq zklfk wkh vxemhfwv duh
wrog zkdw wkh fruuhfw dqvzhu lv diwhu hdfk jdph1

Wdeoh F:= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| :�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

:14 ZZ/ UZ/ UU/ UU z4/ z5/ u4/ u4 z4/ z5/ u4/ u4 z4/ z5/ u4/ u4 Â4<1:8 Â4<1:8 Â4<1:8

:15 ZZ/ ZZ/ ZZ/ UU z4/ z4/ z4/ u4 z4/ z4/ z4/ u4 z4/ z4/ z4/ u4 Â49183 Â49183 Â49183

:16 ZU/ ZZ/ ZU/ UZ z5/ z4/ u5/ u5 z5/ z4/ z5/ u5 z5/ z4/ z5/ u5 Â4<158 Â49133 Â49133

:17 ZZ/ UZ/ ZU/ UZ z4/ z5/ u5/ u5 z4/ z5/ z5/ u5 z5/ z5/ z5/ u5 Â4<158 Â49133 Â481:8

:18 ZU/ ZU/ ZU/ UZ z5/ z5/ u5/ u5 z5/ z5/ z5/ u5 z5/ z5/ z5/ u6 Â4<133 Â481:8 Â48183

:19 ZU/ ZU/ UU/ UZ z5/ z5/ u4/ u5 z5/ z5/ u4/ u5 z5/ z5/ z6/ u6 Â4<158 Â4<158 Â45183

:1: ZU/ ZZ/ UZ/ ZZ z5/ z4/ u5/ z4 z5/ z4/ z5/ z4 z5/ z4/ z5/ z4 Â49133 Â451:8 Â45183

:1; UU/ ZU/ UU/ UU u4/ z5/ u4/ u4 u4/ z5/ u4/ u4 u4/ z5/ z5/ u5 Â49158 Â49158 Â45183

:1< UZ/ UU/ ZZ/ UZ z5/ u4/ z4/ u5 z5/ u4/ z4/ u5 z5/ u4/ z4/ u6 Â451:8 Â451:8 Â45183

Qrwhv= 4 Fruuhfw fkrlfhv= z/z/u/u> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41



WKH ULJKW FKRLFH DW WKH ULJKW WLPH= D KHUGLQJ H[SHULPHQW LQ HQGRJHQRXV WLPH 4<

Wdeoh F;= Rswlpdo dqg Dfwxdo Dfwlrqv/ Gd| ;�

Vxemhfw Vljqdov Dfwlrqv
2

Sd|r�v

H{ Dqwh H{ Srvw Dfwxdo H{ Dqwh H{ Srvw Dfwxdo

;14 UU/ ZZ/ UU/ ZU u4/ z4/ u4/ z5 u4/ z4/ u4/ z5 u4/ z4/ u4/ z5 Â49158 Â49158 Â49158

;15 UZ/ UZ/ ZU/ ZZ u5/ u5/ u5/ z4 u5/ z5/ u5/ z4 u5/ z5/ u5/ z4 Â4<158 Â49133 Â49133

;16 UU/ UZ/ ZU/ UZ u4/ u5/ u5/ z5 u4/ z5/ u5/ z5 u4/ z5/ u5/ z5 Â4<158 Â49133 Â49133

;17 UU/ ZU/ ZU/ UZ u4/ u5/ u5/ z5 u4/ z5/ u5/ z5 u4/ z5/ u5/ z5 Â4<158 Â49133 Â49133

;18 ZU/ ZZ/ UZ/ ZZ u5/ z4/ u5/ z4 u5/ z4/ u5/ z4 u5/ z4/ u6/ z4 Â49133 Â49133 Â481:8

;19 ZZ/ UU/ ZU/ UZ z4/ u4/ u5/ z5 z4/ u4/ u5/ z5 z4/ z6/ u6/ z5 Â49133 Â49133 Â45158

;1: UU/ ZU/ UU/ ZU u4/ u5/ u4/ z5 u4/ z5/ u4/ z5 u5/ z5/ u5/ z6 Â4<183 Â49158 Â48183

;1; ZU/ UU/ UZ/ ZU u5/ u4/ u5/ z5 u5/ u4/ u5/ z5 u5/ z6/ u6/ z6 Â4<158 Â4<158 Â48158

;1< ZU/ UU/ ZZ/ UU u5/ u4/ z4/ u4 u5/ u4/ z4/ u4 u5/ u4/ z5/ u4 Â451:8 Â451:8 Â45183

Qrwhv= 4 Fruuhfw fkrlfhv= u/u/u/z> 5 Dfwlrqv duh ghqrwhg dv lq Wdeoh F41

Wklv gdwd zdv froohfwhg ryhu hljkw gd|v/ wkh �uvw wzr ri zklfk zhuh lq Mxqh 4<<</ wkh �qdo
vl{ ri zklfk zhuh lq Qryhpehu 4<<<1 Lq doo fdvhv vxemhfwv kdg qr suhylrxv h{shulhqfh ri vlplodu
h{shulphqwv dqg qr sulru nqrzohgjh ri khuglqj wkhru|/ ru jdph wkhru| lq jhqhudo1 Judgxdwh
vwxghqwv lq hfrqrplfv dqg uhodwhg �hogv zhuh h{foxghg iurp frqvlghudwlrq dv vxemhfwv1 Wkh djh
udqjh zdv iurp odwh whhqv wr odwh wzhqwlhv dqg wkhuh zdv d urxjko| hyhq jhqghu pl{1

Uhihuhqfhv

^4` Dnhuori/ J/ dqg \hoohq/ M1 +4<;:,1 cUdwlrqdo Prghov ri Luudwlrqdo Ehkdylrxu1* Dphulfdq Hfrqrplf Uhylhz/
yro1/ ::/ ss1 46:04751

^5` Dqghuvrq/ U/ dqg Krow/ F1 +4<<:,1 cLqirupdwlrq Fdvfdghv lq wkh Oderudwru|1* Dphulfdq Hfrqrplf Uhylhz/
yro1 ;:/ ss1 ;7:0;951

^6` Edqhumhh/ D1 Y1 +4<<5,1 cD Vlpsoh Prgho ri Khug Ehkdylrxu1* Txduwhuo| Mrxuqdo ri Hfrqrplfv/ yro1 43:/ ss1
:<:0;4:1

^7` Elnkfkdqgdql/ V/ Klvkohlihu/ G dqg Zhofk/ L1 +4<<5,1 cD Wkhru| ri Idgv/ Idvklrq/ Fxvwrp/ dqg Fxowxudo
Fkdqjh dv Lqirupdwlrqdo Fdvfdghv1* Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro1 433/ ss1 <<5043591

^8` Fkdpoh|/ F/ dqg Jdoh/ G1 +4<<7,1 cLqirupdwlrq Uhyhodwlrq dqg Vwudwhjlf Ghod| lq d Prgho ri Lqyhvwphqw1*
Hfrqrphwulfd/ yro1 43;/ ss1 930:71

^9` Gl{lw/ D1 Wkh Duw ri Vprrwk Sdvwlqj +4<<6,1 Ixqgdphqwdov ri Sxuh dqg Dssolhg Pdwkhpdwlfv yroxph 88/
Kduzrrg Dfdghplf Sxeolvkhuv1

^:` Jxo/ I/ dqg Oxqgkrop/ U1 +4<<8,1 cHqgrjhqrxv Wlplqj dqg wkh Foxvwhulqj ri Djhqwv* Ghflvlrqv1* Mrxuqdo ri
Srolwlfdo Hfrqrp|/ yro1 436/ ss1 436<043991

^;` Ohh/ L1 K1 +4<<6,1 cRq wkh Frqyhujhqfh ri Lqirupdwlrq Fdvfdghv1* Mrxuqdo ri Hfrqrplf Wkhru|/ yro1 94/ ss1
6<807441

Qxiilhog Froohjh/ R{irug R[4 4QI
H0pdlo dgguhvv = gdqlho1vjurlChfrqrplfv1r{irug1df1xn
XUO= kwws=22zzz1qxii1r{1df1xn2xvhuv2vjurl


