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Lwv Mdqxdu|�vxpphuwlph$ Wkh vxq lv xs kljk/ wkh vxui lv jrrg/ wkh vn| lv
eoxh dqg wkh vdqg lv jroghq dqg krw1 Dv wkhvh olqhv duh zulwwhq/ wkh dxwkru kdv
vhwwohg rq wkh ehdxwlixo ehdfkhv ri Qhz ]hdodqg*v Qruwkodqg1 Xqfrqyhqwlrqdo
phwkrgv ri frpsxwdwlrq vhhp doo exw d uhprwh srvvlelolw|1 Dqg |hw/ pdq| ri
wrgd|*v vshfxodwlrqv ehfrph wrpruurz*v sk|vlfv dqg nh| whfkqrorjlhv ri wkh
ixwxuh1

Wkh txhvwlrq dw vwdnh= zkdw nlqg ri lqirupdwlrq surfhvvlqj whfkqrorj| zloo
eh xvhg e| p| wzr fkloguhq/ qrz sod|lqj vdqg/ zkhq wkh| duh ri p| djhB Rq dq
hyhq pruh ixqgdphqwdo ohyho/ zkdw zloo wkh whup _lqirupdwlrq% phdq wr wkhpB

Zloo wkhuh eh d whfkqrorj| vkliw iurp suhvhqw0gd| vlolfrq edvhg lqwhjudwhg flu0
fxlwv surfhvvlqj fodvvlfdo lqirupdwlrq wr/ vd|/ txdqwxp ghylfhvB Zloo txdqwxp
elwv eh wkh ixqgdphqwdo dwrpv ri lqirupdwlrqB Dqg zloo GQD0edvhg frpsxwd0
wlrq eh d surjuhvvlyh frqfhsw ri frpsxwdwlrqB

Wkhvh zhuh wkh vruw ri lvvxhv zklfk eurxjkw wrjhwkhu wkh uhvhdufkhuv sdu0
wlflsdwlqj lq wkh Iluvw Lqwhuqdwlrqdo Frqihuhqfh rq Xqfrqyhqwlrqdo Prghov ri
Frpsxwdwlrq +XPF*<;,/ rujdql}hg e| Dxfnodqg Xqlyhuvlwlhv* Fhqwuh iru Glv0
fuhwh Pdwkhpdwlfv dqg Wkhruhwlfdo Frpsxwhu Vflhqfh +FGPWFV,4/ lq frrshu0
dwlrq zlwk wkh Vdqwd Ih Lqvwlwxwh5/ uhsuhvhqwhg e| Fulvwldq Fdoxgh dqg Mrkq
Fdvwl/ uhvshfwlyho|1
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Prvw ri wkh sduwlflsdqwv wudyhohg kdoizd| durxqg wkh joreh wr wkh phhwlqj1
Doo ri wkhp zhuh uhfhlyhg zlwk d zdup zhofrph dqg d vsohqglg rujdql}dwlrq
e| wkh frqihuhqfh fkdlu Fulvwldq Fdoxgh/ dv zhoo dv e| wkh hqwluh vwd� ri wkh
Ghsduwphqw ri Frpsxwhu Vflhqfh ri wkh Xqlyhuvlw| ri Dxfnodqg khdghg e| Sh0
whu Jleerqv1 Rqh lqglfdwlrq ri wklv zdv wkh wlpho| gholyhu| ri wkh frqihuhqfh
surfhhglqjv ^4` e| Vsulqjhu Vlqjdsruh/ zklfk zhuh glvwulexwhg douhdg| dw wkh
ehjlqqlqj ri wkh frqihuhqfh1

Ohw xv frph edfn wr wkh vflhqwl�f vxemhfw pdwwhuv1 L zrxog olnh wr jurxs
wkhp lqwr wkh iroorzlqj irxu pdmru fdwhjrulhv

� txdqwxp frpsxwdwlrq dqg lqirupdwlrq wkhru|/

� GQD0edvhg frpsxwdwlrq/

� uhyhuvleoh frpsxwdwlrq/

� xqlfruqv dqg plvfhoodqhrxv wrslfv/

zklfk zloo dovr ghwhuplqh wkh iroorzlqj eulhi dqg yhu| shuvrqdo uhylhz1 Iru d
pruh frpsohwh dqg dxwkhqwlf slfwxuh/ wkh uhdghu lv vwurqjo| hqfrxudjhg wr uhdg
wkh frqihuhqfh surfhhglqjv ^4`1

Uljkw dw wkh ehjlqqlqj/ Duwxu Hfnhuw jdyh d nh|qrwh uhylhz ri wkh suhvhqw
vwdwxv ri txdqwxp frpsxwdwlrq wkhru|/ zklfk zdv odwhu h{whqghg zlwk dq hp0
skdvlv wr whfkqrorjlfdo dqg h{shulphqwdo dvshfwv e| Vhwk Oor|g dqg Mh� Nlpeoh1
Erulv Sdyory sursrvhg d qhz txdqwxp vzlwfklqj ghylfh edvhg rq uhvrqdqfh vfdw0
whulqj1

Lq dqrwkhu frqwulexwlrq wr wkh frqihuhqfh/ Hohqd Fdoxgh dqg Pdumr Olssrqhq
wrrn xs dq lghd ri Hgzdug Prruh wr vlpxodwh txdqwxp frpsohphqwdulw| e|
�qlwh dxwrpdwd1

Txdqwxp frpsxwdwlrq dsshduv wr eh d pdmru hphujlqj �hog ri edvlf dqg ds0
solhg uhvhdufk1 Olnh GQD frpsxwdwlrq/ wkh vwdnhv duh kljk exw vr duh wkh gl�0
fxowlhv dqg fkdoohqjhv1 Lq lwv suhvhqw vwdwh/ txdqwxp frpsxwlqj prvwo| dwwhpswv
wr pdnh xvh ri txdqwxp sdudooholvp1 Lq fodvvlfdo whupv/ d txdqwxp frpsxwdwlrq
pd| sxuvxh _d yhu| odujh qxpehu% ri vrphwlphv frqwudglfwru| wdvnv dw d vlqjoh
frpsxwdwlrq vwhs1 Wklv lv gxh wr wkh idfw wkdw/ vwdwhg srlqwhgo|/ ehfdxvh zkdw
sk|vlflvwv fdoo _frkhuhqw vxshusrvlwlrq% ri +fodvvlfdoo| frqwudglfwru|, |hv0qr elw
vwdwhv/ txdqwxp lqirupdwlrq pd| uhsuhvhqw erwk fodvvlfdoo| pxwxdoo| h{foxvlyh
elw vwdwhv dw rqfh1 Wkhvh fdq wkhq eh fr0surfhvvhg vlpxowdqhrxvo| e| dsso|lqj
uhyhuvleoh rqh0wr0rqh xqlwdu| wudqvirupdwlrqv1 Lq wklv vhqvh/ dq| fodvvlfdo v|v0
whp lq zklfk q fodvvlfdo elw ydoxhv duh vwruhg dqg surfhvvhg lv rxwshuiruphg e|
d txdqwxp elw v|vwhp e| dq h{srqhqwldo idfwru 5q/ frqwdlqlqj doo wkh 5q fodvvlfdo
elw ydoxhv dw rqfh1

Dv fdq eh h{shfwhg/ wkh h{srqhqwldo vshhgxs frphv zlwk d sulfh wdj1 Wkhuh
lv wkh vr0fdoohg sureohp ri ghfrkhuhqfh1 Gxh wr zkdw lv frqyhqwlrqdoo| uhihuuhg
wr dv wkh zdyh ixqfwlrq froodsvh e| wkh lqwhudfwlrq ri txdqwxp elwv zlwk wkhlu
fodvvlfdoo| prghohg hqylurqphqw/ wkh| ghfd| dqg ghjhqhudwh xqfrqwuroodeo| lqwr
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fodvvlfdo elwv1 Exw wkhuh vhhp wr eh ohdvw d sduwldo uhphg|1 Yhu| fohyhu huuru
fruuhfwlrq vwudwhjlhv dwwhpsw wr surwhfw wkh txdqwxp elwv1 Wkh| wrr pd| kdyh
wkhlu sulfh lq whupv ri dq lqfuhdvhg vorzgrzq1 Uhvhdufk lq wklv duhd lv idvflqdwlqj
dqg idu iurp ehlqj frpsohwhg1

Gxh wr txdqwxp frpsohphqwdulw|/ wkh txdqwxp elwv wkhpvhoyhv duh qrw frp0
sohwho| phdvxudeoh1 Wkhuhiruh/ dq| phdqlqjixo uhvxow qhhgv wr eh vxlwdeo| hq0
frghg lqwr lqwhuihuhqfh sdwwhuqv1 Iru wkh vdph uhdvrq/ Vkru*v surplqhqw txdq0
wxp dojrulwkp ^5` iru idfwrulqj lq txdqwxp sro|qrpldo wlph lv suredelolvwlf1

Lw pd| eh vxvshfwhg ^6` wkdw/ gxh wr wkh qhfhvvlw| ri uhdfklqj uhdvrqdeoh
iulqjh frqwudvw lq wkh lqwhuihuhqfh sdwwhuqv/ vxfk phwkrgv fdq rqo| eh h�hfwlyho|
dssolhg wr wkh fodvv ri sureohpv XS kdylqj d xqltxh vroxwlrq> ru wr sureohpv
kdylqj _forvh wr xqltxh% vroxwlrqv lqvridu dv wkh qxpehu ri dfwxdo vroxwlrqv lq0
fuhdvhv _pxfk vorzhu% +h1j1/ sro|qrpldo, wkdq wkh srvvleoh vroxwlrqv1 Shuvrqdoo|/
L frqihvv wkdw/ kdylqj ehhq ghhso| lpsuhvvhg e| wkh vr fdoohg _lqwhudfwlrq0iuhh
vfkhphv ri phdvxuhphqw% ^7/ 8/ 9`/ L dp pruh lqfolqhg wr frqvlghu _iuhh oxqfk
vfhqdulrv% lq txdqwxp lqirupdwlrq dqg frpsxwdwlrq wkhru| dv ehiruh1

Erwk Fulvwldq Fdoxgh dqg Duwxu Hfnhuw phqwlrqhg srvvleoh frqvhtxhqfhv
iru surri wkhru|1 Dgglwlrqdo dwwhqwlrq/ L eholhyh/ vkrxog eh jlyhq wr d uhyl0
vlrq ri uhfxuvlyh ixqfwlrq wkhru| gxh wr wkh srvvlelolw| wr uhsuhvhqw fodvvlfdoo|
frqwudglfwlqj elw vwdwhv e| d txdqwxp elw zklfk lv lq d frkhuhqw vxshusrvlwlrq
wkhuhri1 Dq| gldjrqdol}dwlrq dujxphqw/ iru h{dpsoh/ lqfoxghv d qrw0rshudwlrq
zklfk uhvxowv lq wkh vzlwfk ri rqh fodvvlfdo elw vwdwh lqwr wkh rwkhu1 Txdqwxp
phfkdqlfdoo|/ wklv rshudwlrq kdv d �{hg srlqw txdqwxp elw vwdwh zklfk lv d �iw|0
�iw| frkhuhqw pl{wxuh ri wkh wzr fodvvlfdo vwdwhv1 Khqfh/ iru lqvwdqfh/ wkh surri
ri wkh uhfxuvlyh xqghflgdelolw| ri wkh kdowlqj sureohp froodsvhv/ ehfdxvh wkh uh0
gxfwlr dg devxugxp grhv qr orqjhu zrun�wkh vroxwlrq lv d �{hg srlqw txdqwxp
elw vwdwh> htxlydohqw wr wkh �lsslqj ri d idlu frlq1

GQD0edvhg frpsxwdwlrq kdv ehhq ghyhorshg h{whqvlyho| lq wkh frqwulexwlrqv
ri Jrugrq Doirug/ Pduwlq Dprv/ Dodq Jleerqv/ Ydohuld Plkdodfkh/ Jkhrujh
S�dxq/ Dqlphvk Ud|/ Mrkq Uhli/ dqg Duwr Vdorpdd/ erwk iurp wkh wkhruhwlfdo
dqg iurp wkh h{shulphqwdo vlgh1 Djdlq/ uhvhdufk lq wkdw duhd lv lq ixoo surjuhvv1

Wkh lghd khuh lv wr hqfrgh d sureohp lqwr vwudqgv ri GQD/ sur�wlqj djdlq
iurp khdy| sdudoohol}lqj1 Wklv sdudoohol}lqj pljkw eh olplwhg e| wkh srsxodwlrq
vl}h frqfhlydeoh1

Dqrwkhu elj wrslf ri wkh frqihuhqfh zdv uhyhuvlelolw|1 Uhyhuvleoh frpsxwdwlrq
lv fkdudfwhul}hg e| rqh0wr0rqh rshudwlrqv/ e| d uhyhuvleoh/ elmhfwlyh hyroxwlrq
pds ri wkh frpsxwhu vwdwhv rqwr wkhpvhoyhv1 Li rqo| d �qlwh qxpehu ri vxfk
vwdwhv duh lqyroyhg/ wklv dprxqwv wr wkhlu shupxwdwlrq1

Lq vxfk d vfkhph/ qrw d vlqjoh elw jhwv orvw/ dqg dq| slhfh ri lqirupdwlrq
+lqfoxglqj wkh wudvk, uhpdlqv lq wkh frpsxwhu iruhyhu1 Wkdw pd| eh jrrg qhzv
iru wkh fdvh ri ghfd| dqg orvv ri lqirupdwlrq/ exw lw lv edg qhzv zlwk uhvshfw
wr zdvwh pdqdjhphqw1 Wkhuh lv qr zd| ri wudvklqj jduedjh elwv rwkhu wkdq
fohyhuo| frpsuhvvlqj wkhp dqg sloh wkhp _kljk dqg ghhs1% Vwdwhg gl�huhqwo|=
lq wklv uhvwulfwhg uhjlph/ pdq|0wr0rqh rshudwlrqv vxfk dv ghohwlrq ri elwv duh qrw
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doorzhg1
Ixuwkhupruh/ rqh0wr0pdq| rshudwlrqv vxfk dv frs|lqj duh iruelgghq dv zhoo1

AIurp wklv srlqw ri ylhz/ lw pd| dsshdu dssursuldwh wr ghyhors dojrulwkplf
lqirupdwlrq wkhru| lq whupv ri suh�{ uhyhuvleoh dojrulwkpv1

Fodvvlfdo frqwlqxxpphfkdqlfv dqg hohfwurg|qdplfv duh uhyhuvleoh _dw khduw>%
wkdw phdqv wkdw doo htxdwlrqv ri prwlrq duh lqyduldqw zlwk uhvshfw wr uhyhuvlqj
wkh duurz ri wlph1 Dovr txdqwxp frpsxwdwlrq lv edvhg xsrq xqlwdu| hyrox0
wlrq ri wkh txdqwxp elw vwdwhv dqg wkxv lv uhyhuvleoh1 Wkh qr0frs| ihdwxuh ri
uhyhuvleoh frpsxwdwlrq lv iru lqvwdqfh uh�hfwhg e| wkh qr0forqlqj wkhruhp ri
txdqwxp wkhru|1

Wkh PLW jurxs khdghg e| Wkrpdv Nqljkw suhvhqwhg vlolfrq surwrw|shv ri
uhyhuvleoh frpsxwhuv edvhg rq Iuhgnlq*v elooldug edoo prgho ri xqlyhuvdo frp0
sxwdwlrq/ dv zhoo dv uhyhuvleoh jdwh whfkqrorj| dqg phpru| pdqdjhphqw1 Wkh
srwhqwldo whfkqrorjlfdo dgydqwdjh ri uhyhuvleoh frpsxwhuv ryhu luuhyhuvleoh rqhv
olhv lq wkh idfw wkdw uhyhuvleoh frpsxwdwlrq lv qrw qhfhvvdulo| dvvrfldwhg zlwk
hqhuj| frqvxpswlrq dqg khdw glvvlsdwlrq zkloh wkh odwwhu rqh lv1 Dqg vlqfh
khdw glvvlsdwlrq shu frpsxwdwlrq vwhs fdq eh nhsw dw duelwudu| orz ohyhov/ zkhq
_vfdohg xs wr yhu| odujh vl}hv% uhyhuvleoh frpsxwdwlrq rxwshuirupv luuhyhuvleoh
frpsxwdwlrq1 Pruhryhu/ diwhu doo/ sk|vlfv dw yhu| vpdoo vfdohv lv uhyhuvleoh1

Zh nqrz vlqfh Odqgdxhu ^:` dqg Ehqqhww ^;` wkdw dq| frpsxwdwlrq fdq eh
hpehgghg lqwr d uhyhuvleoh rqh1 Wkh wulfn lv wr surylgh pdunhuv lq rughu wr
pdnh edfn0wudfnlqj srvvleoh/ zklfk dprxqwv wr phprul}lqj wkh sdvw vwdwhv ri
wkh v|vwhp1 Li qr frs|lqj lv doorzhg/ wklv pd| dprxqw wr odujh vsdfh ryhukhdgv
dv frpsduhg wr luuhyhuvleoh frpsxwdwlrqv1 Lq rqh frqwulexwlrq wr wkh frqihuhqfh/
Shwhu Khuwolqj vkrzhg wkdw wkhuh lq jhqhudo h{lvw qr ehwwhu/ pruh fohyhu zd| wr
hpehg dq luuhyhuvleoh Fhooxodu Dxwrpdwrq lqwr uhyhuvleoh rqhv wkdq grlqj mxvw
wkdw1

Lq vwloo dqrwkhu yduldwlrq ri wkh uhyhuvlelolw| wrslf/ wkh dxwkru ri wklv duwlfoh
frqvwuxfwhg uhyhuvleoh �qlwh dxwrpdwd yld shupxwdwlrq pdwulfhv1

Wkhuh lv rqh lpphgldwh dojrulwkplf dvshfw ri uhyhuvlelolw|1 Li uhyhuvleoh frp0
sxwdwlrq lv mxvw d uhskudvlqj/ d shupxwdwlrq ri wkh lqsxw/ wkhq zkdw xvh lv lw
dq|zd|B Wkh _jduedjh lq0jduedjh rxw% phwdskru lv sduwlfxoduo| suhvvlqj khuh1

Ohw xv frqvlghu dq h{dpsoh1 Zk| vkrxog wkh surgxfw ri wkh sulph idfwruv
6 � 8/ rewdlqhg iru lqvwdqfh e| Vkru*v dojrulwkp/ eh pruh _lqirupdwlyh% wkdq wkh
qxpehu 48B Dqg zkdw lv wkh phdqlqj ri wkh whup _lqirupdwlyh% khuhB Wklv lvvxh
vhhpv wr eh vrphzkdw uhodwhg wr dq rog txhvwlrq lq surri wkhru|/ lq zklfk vhqvh
d surri ri d vwdwhphqw lv _ehwwhu% wkhq wkh phuh nqrzohgjh wkdw wklv vwdwhphqw
lv wuxh1 Lw vhhpv wkdw wkh whup _lqirupdwlyh% fdq rqo| eh jlyhq d vxemhfwlyh/
lghdolvwlf phdqlqj ghyrlg ri dq| irupdo uljru1 Ehfdxvh wkh qxpehu 48 zrxog
mxvw eh d wulyldo uhskudvlqj ri lwv surgxfw ri sulph idfwruv 6 � 8/ yhu| pxfk vr
dv lwv elqdu| h{sdqvlrq 44441 Wkdw pljkw hyhqwxdoo| eh edg qhzv iru vwdqgdug
hqfu|swlrq whfkqltxhv edvhg rq sulph idfwrul}dwlrq1 +Ri frxuvh/ wkhuh pljkw
eh _d orw ri % uhyhuvleoh frpsxwdwlrq vwhsv qhfhvvdu| iru wklv nlqg ri _wulyldo
uhskudvlqj/% pdnlqj wkh htxlydohqfh _yhu| kdug% wr yhuli|1,
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Fkulvwrskhu Prruh jdyh d yhu| lqwhuhvwlqj ryhuylhz ri dqdorjxh frpsxwd0
wlrq1 Wkhuh kh vwuhvvhg wkh lpsruwdqfh ri shufhlylqj wkh surfhvv ri frpsxwdwlrq
dv d g|qdplfdo rqh1 Lq wklv vhqvh/ uhvxowv iurp wkh wkhru| ri g|qdplfdo v|vwhpv
fdq eh dssolhg wr wkh wkhru| ri frpsxwdwlrq dqg ylfh yhuvd1 Lw vhhpv wr uhpdlq
dq lqwhuhvwlqj txhvwlrq li dqdorjxh frpsxwdwlrq/ zklfk lq sulqflsoh frxog pdnh
xvh ri wkh lq�qlwh frpsoh{lw| ri wkh remhfwv lqyroyhg/ frxog rxwshuirup Wxulqj
pdfklqhv1

Khuehuw Zlnolfn| jdyh d yhu| lqwhuhvwlqj iudphzrun iru sudfwlfdoo| doo suhyl0
rxvo| glvfxvvhg prghov ri frpsxwdwlrq lq whupv ri olqhdul}hg v|vwhpv ru Kloehuw
pdfklqhv1

Vshdnlqj derxw xqlfruqv lq wkh olwwoh }rr ri xqfrqyhqwlrqdo frpsxwhuv/ ]hqr*v
dujxphqw djdlqvw prwlrq srsv xs khuh dqg wkhuh1 Lq wkh frqwh{w ri frpsxwd0
wlrqv lw dsshduv dv d prgho ri frpsxwdwlrq xvlqj d Wxulqj pdfklqh zlwk d
jhrphwulfdo lqfuhdvh ri h{hfxwlrq vshhg1 Lq wklv zd|/ wdvnv zklfk zrxog qhhg
lq�qlwh frpsxwdwlrq wlph rwkhuzlvh frxog eh frpsohwhg lq �qlwh wlphv1

Ohw ph �qlvk zlwk d vshfxodwlrq1 Dvvxph d shvvlplvwlf vfhqdulr lq zklfk zh
kdyh frqylqfhg rxuvhoyhv wkdw zh fdqqrw pdnh xvh ri wkh vshhgxsv surplvhg e|
qryho prghov ri frpsxwdwlrq1 Wkhq lw pljkw qrw eh xquhdvrqdeoh wr dvvxph wkdw
wkhvh doohjhg vshhgxsv hphujh iurp dq lpsurshu uhsuhvhqwdwlrq ri wkh qdwxudo
skhqrphqd/ iurp rxu lqfruuhfw wkhruhwlfdo shufhswlrq ri sk|vlfdo v|vwhpv udwkhu
wkdq iurp wkh skhqrphqd wkhpvhoyhv1 Wkdw/ ri frxuvh/ zrxog kdyh idu0uhdfklqj
frqvhtxhqfhv iru sk|vlfv1
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