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Abstract: This paper shows that pyramidal ownership - a prevalent organi-
zational structure among French corporations - has sizeable agency costs. These
agency costs arise because ownership pyramids tend to magnify the degree of
separation between ownership and control: a group leader may have effective
control over a subsidiary, while holding a small fraction of its cash flow rights.
This hypothesis is tested on a panel of 2,121 subsidiaries between 1989 and
1997. Using robust econometric techniques and an economically founded re-
duced form, I find strong relation between corporate performance and the share
of cash flow rights, while the share of primary owner in total equity - a more
traditionnal measure of ownership concentration - is found to have no impact.
A simple interpretation is that, in ownership pyramids, control is located at the
top, and very little delegated. From the quantitative viewpoint, costs related to
the increased separation of ownership and control within such groups amount
to 1% TFP in our sample, and to 3% TFP for a quarter of the subsidiaries
surveyed. I then turn to the causes of these costs. I find that minority share-
holder expropriation, and not information asymmetries between the top and its
subsidiary, is likely to be the main driving force.

Résumé: Ce papier évalue empiriquement l’importance des coûts d’agence
au sein des groupes d’entreprises - une structure organizationelle très fréquente
en France. Ces coûts d’agences proviennent du fait que la structure de groupe
(en pyramide) tend à amplifier de degré de séparation entre droits de propriété
et droits de contrôle: en effet, la tête de groupe peut contrôler sa filiale, tout en
ne recevant qu’une faible part de ses profits. Cette hypothèse est testée sur un
panel de 2,121 filiales françaises entre 1989 et 1997. En utilisant des techniques
économétriques robustes et une forme réduite fondée par un modèle structurel,
je trouve une très forte corrélation entre productivité de la filiale et la part des
profits que peut réclamer sa tête de groupe. La part du principal actionnaire de
l’entreprise - une mesure plus traditionnelle de la concentration de l’actionnariat
- n’a aucun effet sur la performance de la filiale. Une interprétation simple
est que le pouvoir est concentré à la tête du groupe, et n’est pas délégué. Du
point de vue quantitatif, ces coûts d’agences spécifiques à la structure de groupe
sont évalués à 1% de la productivité globale des facteurs dans l’échantillon
considéré. Pour un quart des filiales, ils s’élèvent à 3% de le PGF. Deux causes
potentielles de ces coûts sont explorées: (1) l’asymétrie d’information entre
l’équipe dirigeante de la filiale et la tête de groupe et (2) expropriation par la
tête de groupe des actionnaires minoritaires de la filiale. Les tests donnent plus
de poids au second mécanisme.

Keywords: Separation of ownership and control, Pyramidal ownership,
Information asymmetry, Minority shareholder expropriation

Motsclés: Séparation des droits de contrôle et de propriété, Groupe d’en-
treprises, Asymétries d’information, Expropriation des actionnaires minoritaires
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4 Lqwurgxfwlrq

Wkh Ehuoh dqg Phdqv ylhz ri d sxeolf/ zlgho| khog/ pdqdjhu frqwuroohg
frusrudwlrq lv qrz nqrzq wr eh d vlqjxodulw| ri Hqjolvk Vshdnlqj frxq0
wulhv +OdSruwd hw do1 ^4<<<`,1 Hyhq wkhuh/ lwv uhohydqfh lv uhvwulfwhg
wr odujh frusrudwlrqv14 Durxqg wkh zruog/ prvw �upv duh lq jhqhudo
sulydwho| khog dqg rzqhu frqwuroohg1 Yhu| riwhq/ wkrxjk/ wklv rzqhu
kdsshqv wr eh dqrwkhu frusrudwlrq1 Wkh �up lv wkhq wkh vxevlgldu| ri
d jurxs= wklv rujdql}dwlrqdo irup fdudfwhul}hv frpsdqlhv wkdw duh frq0
wuroohg e| d prwkhu �up wkurxjk d vwrfn s|udplg15

Krzhyhu/ dowkrxjk jurxs ohdghuv whqg wr nhhs wkhlu vxevlgldulhv xq0
ghu frqwuro/ jurxsv duh srwhqwldoo| vxemhfw wr odujh djhqf| frvwv1 Vwrfn
s|udplgv doorz wkh jurxs ohdghu wr krog idu pruh frqwuro wkdq fdvk  rz
uljkwv ryhu lwv vxevlgldulhv +Ehefkxn hw do1 ^4<<<`,1 Wr vhh zk|/ wklqn
ri d vlpsoh vwrfn s|udplg1 D �up � krogv 84( ri dqrwkhu frusrudwlrq
�*v htxlw|/ zklfk lq wxuq kdv 84( ri d wklug �up �1 Lq wklv h{dpsoh/ �
kdv h�hfwlyh frqwuro ri �/ exw fdq fodlp rqo| 58( ri lwv fdvk  rz uljkwv1
Vxfk d glvfrqqhfwlrq ehwzhhq rzqhuvkls dqg h�hfwlyh frqwuro uljkwv zloo
uhvxow lq orzhu vxevlgldu| shuirupdqfh1 Iru wzr srvvleoh uhdvrqv1 Wkh
�uvw rqh lv lqirupdwlrq dv|pphwu| ehwzhhq wkh vxevlgldu|*v pdqdjhphqw
whdp dqg wkh wrs ri wkh vwrfn s|udplg1 Ryhufrplqj wklv lqirupdwlrq
dv|pphwu| lv frvwo|/ dqg wkh jurxs ohdghu*v lqfhqwlyh wr gr vr ghshqgv
rq lwv vkduh ri wkh fdvk  rz uljkwv1 Vhfrqgo|/ wkh jurxs ohdghu kdv erwk
lqfhqwlyh dqg srzhu wr h{sursuldwh wkh vxevlgldu|*v plqrulw| vkduhkrog0
huv1 Iru h{dpsoh/ h{sursuldwlrq frxog wdnh wkh irup ri dvvhw wudqvihu
ru sxufkdvh ri wkh vxevlgldu|*v rxwsxw dw sulfh orzhu wkdq suhydlolqj rq
wkh pdunhw1 Zkdwhyhu wkh phfkdqlvp lqyroyhg krzhyhu/ vwrfn s|udplgv
dpsoli| wkh sureohp ri vhsdudwlrq ri rzqhuvkls dqg frqwuro1

Wklv sdshu lv d �uvw hpslulfdo dwwhpsw dw hydoxdwlqj wkh vhsdudwlrq ri
rzqhuvkls dqg frqwuro lq vxevlgldulhv1 L �uvw hpslulfdoo| hvwdeolvk wkdw/
lq d vwrfn s|udplg/ vxevlgldu| frqwuro lv qrw h�hfwlyho| h{huwhg e| lwv
gluhfw rzqhu +� lq wkh deryh h{dpsoh,/ exw e| wkh wrs ri wkh jurxs +�,1
Khqfh/ dv idu dv vxevlgldulhv duh frqfhuqhg/ rzqhuvkls frqfhqwudwlrq kdv
wr eh phdvxuhg wkurxjk h�hfwlyh fdvk  rz uljkwv +2DI,/ dqg qrw wkurxjk
wkh grplqdqw rzqhu vkduh ri htxlw| +D�I,1 Wklv glvwlqfwlrq kdv lpsru0
wdqw frqvhtxhqfhv lq whupv ri djhqf| frvwv phdvxuhphqw/ vlqfh frusrudwh
shuirupdqfh lv kljko| uhodwhg wr fdvk  rz uljkwv61 L �qg wkdw/ iru 58( ri

4Iru d XV vwxg| ri wkh vhsdudwlrq ri rzqhuvkls dqg frqwuro lq vpdoo �upv/ vhh
Dqj hw do1 ^5333`

5Dowhuqdwlyh vwuxfwxuhv/ vxfk dv furvv rzqhuvkls ru gxdo htxlw| fodvv/ kdyh ehhq
hpskdvl}hg dqg wkhruhwlfdoo| dvvhvvhg e| Ehefkxn hw do1 ^4<<<`1 Wkhvh duh krzhyhu
ohvv suhydohqw/ dqg zloo eh ljqruhg lq wklv sdshu1

6Pruhryhu/ wkhvh wzr phdvxuhv whoo yhu| gl�huhqw vwrulhv lq wkh vdpsoh= iru d
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wkh �upv lq wkh vdpsoh/ frvwv ri vhsdudwlrq ri rzqhuvkls dqg frqwuro gxh
wr wkh jurxs vwuxfwxuh dprxqw wr 6( ri wrwdo idfwru surgxfwlylw|1 L wkhq
exlog dq hpslulfdo phwkrgrorj| lq rughu wr glvfulplqdwh dprqj wkh wzr
srwhqwldo phfkdqlvpv wkdw uhodwh fdvk  rz uljkwv dqg frusrudwh shuiru0
pdqfh= lqirupdwlrq dv|pphwulhv yv plqrulw| vkduhkroghu h{sursuldwlrq1
L �qg vwurqj hylghqfh lq idyru ri wkh vhfrqg rqh1

Khdylo| lq xhqfhg e| Yheohq*v ^4<37` dqg Jdoeudlwk*v ^4<9:` ylhz ri
vkduhkroglqj dv devhqwhh rzqhuvkls/ wkh olwhudwxuh kdv jlyhq eluwk wr
pdq| hpslulfdo vwxglhv rq wkh vhsdudwlrq ri rzqhuvkls dqg frqwuro ri
sxeolf/ zlgho| khog frusrudwlrqv +vhh Vkruw ^4<<7`/ Vkohlihu dqg Ylvkq|
^4<<:` iru vxuyh|v,1 Wkh lvvxh ri wkh jryhuqdqfh ri vxevlgldulhv/ e| idu
pruh frpprq wkdq sxeolfo| olvwhg frusrudwlrqv/ kdv ehhq vxusulvlqjo|
ljqruhg vr idu1 Wklv sdshu pdnhv xvh ri d xqltxh Iuhqfk gdwdvhw ri
�up0wr0�up rzqhuvkls uhodwlrqv lq rughu wr irfxv rq wkh vhsdudwlrq ri
rzqhuvkls dqg frqwuro zlwklq jurxsv/ l1h1 vwrfn s|udplgv1 Wklv doorzv wr
kljkoljkw wkh uhohydqfh ri dq dowhuqdwlyh phdvxuh ri rzqhuvkls frqfhq0
wudwlrq= wkh jurxs ohdghu fdvk  rz uljkwv1 Pruhryhu/ zh duh lq srvlwlrq
wr glvfulplqdwh dprqj wzr phfkdqlvpv/ lqirupdwlrq dv|pphwu| ru pl0
qrulw| vkduhkroghu h{sursuldwlrq1

Lq dgglwlrq wr lwv qryho frqfhuq derxw vxevlgldu|/ wklv sdshu lqwur0
gxfhv vrph phwkrgrorjlfdo lqqrydwlrq lq wkh vwxg| ri wkh frvwv ri vhs0
dudwlrq ri rzqhuvkls dqg frqwuro1 Iluvw/ L exlog dq hfrqrplf prgho
zkrvh uhgxfhg irup lv vlpsoh wr hvwlpdwh/ dqg zklfk surylghv vwuxfwxudo
+hfrqrplf, frqwhqw wr sdudphwhuv lqyroyhg lq wkh fruuhodwlrq ri �up shu0
irupdqfh dqg rzqhuvkls frqfhqwudwlrq1 Khqfh/ zkloh lqwhusuhwdwlrqv duh
pdgh frqglwlrqqdo rq wkdw prgho ehlqj wuxh/ lw doorzv wr surylgh hfr0
qrplf irxqgdwlrq wr rxu hpslulfdo vwudwhj|1 Vhfrqg/ wklv prgho doorzv
wr dffrxqw iru ydulrxv hfrqrphwulf olplwdwlrqv xvxdoo| idfhg e| hpslulfdo
vwxglhv ri vhsdudwlrq ri rzqhuvkls dqg frqwuro/ olnh xqrevhuyhg khwhur0
jhqhlw|/ phdvxuhphqw huuru dqg vlpxowdqhlw| eldvhv1 Zh xvh �{hg h�hfwv
dqg LY whfkqltxhv wr dffrxqw iru wkhvh eldvhv1 Wkhuh duh hfrqrplf uhd0
vrqv wr eholhyh wkdw wkhvh eldvhv pd| eh vl}hdeoh7/ dqg lqghhg wkh| duh/

vl}hdeoh vkduh ri doo revhuydwlrqv +58(,/ sulpdu| rzqhu*v vwdnh ghslfwv kljko| frq0
fhqwudwhg rzqhuvkls +wkh dyhudjh grplqdqw rzqhu kdv <7( ri htxlw|,/ zkloh jurxs
ohdghu fdvk  rz uljkwv duh pxfk pruh prghudwh +dyhudjh FIU ri wkh jurxs ohdghu lv
96(,

7Xqrevhuyhg khwhurjhqhlw| pd| eldv rxu hvwlpdwhv xszdug/ vlqfh surgxfw pdunhw
frpshwlwlrq dqg rzqhuvkls frqfhqwudwlrq whqg wr eh vxevwlwxwh wr lpsrvh pdqdjhuldo
glvflsolqh iru h{dpsoh1 Khqfh/ �upv wkdw rshudwh rq roljrsrolvwlf pdunhwv zloo whqg
wr kdyh pruh frqfhqwudwhg rzqhuvkls dqg d ehwwhu shuirupdqfh1
Vlploduo|/ xszdug vlpxowdqhlw| eldv pd| dulvh li wkh jurxs ohdghu ghflghv wr surylgh

lwv vxevlgldu| zlwk qhz whfkqrorj| 0 wkurxjk fkhds �qdqflqj iru h{dpsoh1 Lq wklv
fdvh/ lw lv rswlpdo wr lqfuhdvh lwv vwdnh lq wkh �up*v fdvk  rzv1

5



dv glvfxvvhg lq wkh pdlq wh{w1
Vhfwlrq 5 eulh | ghvfulehv gdwd frqvwuxfwlrq dqg pdnhv/ wkurxjk gh0

vfulswlyh vwdwlvwlfv/ d vwurqj fdvh lq idyru ri fdvk  rz uljkwv dv rssrvhg wr
grplqdqw rzqhu vkduh dv d phdvxuh ri rzqhuvkls frqfhqwudwlrq1 Vhfwlrq
6 lqwurgxfhv wkh hfrqrplf prgho/ ghulyhv wkh uhgxfhg irup1 Hvwlpdwhv
duh wkhq suhvhqwhg dqg glvfxvvhg1 Vhfwlrq 7 frqfoxghv dqg jlyhv ohdgv
iru ixuwkhu uhvhdufk1

5 Gdwd dqg Suholplqdu| Vwdwlvwlfv

Rxu edvlf gdwdvhw lv d sdqho ri Iuhqfk frusrudwlrqv ryhu wkh 4<;<04<<:
shulrg1 Lw surylghv lqirupdwlrq derxw wkhlu shuirupdqfh dqg derxw wkhlu
rzqhuvkls vwuxfwxuh1 Erwk slhfhv ri lqirupdwlrq duh gudzq iurp wzr
vhsdudwh vxuyh|v frqgxfwhg hdfk |hdu e| wkh Iuhqfk vwdwlvwlfdo r!fh
+oldlvrqv �qdqflëuhv dqg eìqì�fhv lqgxvwulhov hw frpphufldx{/ LQVHH,1
Zh zloo ghvfuleh wkhvh gdwdvhwv yhu| eulh | lq wkh �uvw vxevhfwlrq1 Zh
wkhq frqvwuxfw rxu pdlq gdwdvhw/ dqg surylgh ghvfulswlyh vwdwlfv lq rughu
wr prwlydwh wkh xvh ri dq dowhuqdwlyh phdvxuh ri rzqhuvkls frqfhqwudwlrq
iru vxevlgldulhv1

514 Edvlf Gdwdvhwv
Wkh jrdo ri rxu pdlq vxuyh| +�qdqfldo uhodwlrqv, lv wr surylgh ghwdlohg
lqirupdwlrq derxw rzqhuvkls uhodwlrqv ehwzhhq Iuhqfk frusrudwlrqv1 Lw
kdv ehhq frqgxfwhg hdfk |hdu ehwzhhq 4<;< dqg 4<<:1 Lw frqvlvwv ri dq
h{sdqglqj vdpsoh ri vrph 83/333 �up2frusrudwh rzqhu uhodwlrqv lq wkh
�uvw |hdu wr vrph 443/333 vxfk uhodwlrqv lq 4<<:1 Lwv �hog lv xquhvwulfwhg/
dqg fryhuv doo lqgxvwulhv iurp pdqxidfwxulqj wr vhuylfhv1 Iru hdfk �up
suhvhqw lq wkh vdpsoh/ lw uhfrugv wkh vkduh ri htxlw| khog e| d jlyhq
rzqhu/ dqg erwk �up dqg rzqhu*v < gljlw lghq�|lqj qxpehu +VLUHQ,1
Vrph �upv kdyh pruh wkdq rqh odujh rzqhu/ dqg duh wkhuhiruh uhsuh0
vhqwhg e| pruh wkdq rqh revhuydwlrq1 Wkh vdpsolqj phwkrg jrhv dv
iroorzv= hdfk |hdu/ wkh vxuyh| lv frqgxfwhg dprqj doo �upv hpsor|lqj
pruh wkdq 833 shrsoh/ zlwk wrwdo vdohv deryh 533 ploolrqv iudqfv +vrph
63 ploolrqv grooduv, ru frusrudwlrqv zkrvh wrwdo htxlw| kroglqj h{fhhgv ;
ploolrqv iudqfv +vrph 416 ploolrq grooduv,1 Lq dgglwlrq/ wkh vxuyh| phwkrg
dggv wr wklv fruh vdpsoh doo frpsdqlhv zkrvh htxlw| zhuh sduwldoo| khog
e| frusrudwlrqv wkdw zhuh suhvhqw lq wkh vdpsoh wkh |hdu ehiruh1 Lw dovr
dggv doo frpsdqlhv zkr kdg vljql�fdqw vwdnh lq wkh �upv douhdg| suhvhqw
lq wkh suhylrxv |hdu1 Khqfh/ hdfk |hdu/ qhz �upv duh dgghg wkdw kdg
rzqhuvkls olqnv zlwk �upv douhdg| suhvhqw lq wkh vdpsoh/ ru qhz �upv
wkdw kdyh qr vxfk wlhv zlwk vdpsohg frpsdqlhv/ exw zkr hqwhuhg wkh

Lq wkh rssrvlwh/ phdvxuhphqw huuru whqgv wr fdxvh d grzqzdug eldv1
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edvlf �odujh frusrudwlrq� fruh vdpsoh1
Shuirupdqfh phdvxuhv duh surylghg e| wkh Eìqì�fhv lqgxvwulhov hw

frpphufldx{ vxuyh|1 Lw lv gudzq iurp dq dgplqlvwudwlyh gdwdedvh gh0
vljqhg wr khos wkh froohfwlrq ri wd{hv rq frusrudwh sur�wv dqg ydoxh
dgghg1 Wklv vxuyh| wkhuhiruh kdv dq h{whqvlyh fryhudjh dqg uhfrugv gh0
wdlohg dqg uhodwlyho| dffxudwh lqirupdwlrq rq �upv* dffrxqwv dqg hpsor|0
phqw1 Iurp wkh ydulrxv yduldeohv dydlodeoh lq wklv gdwdvhw/ zh nhhs wkh
�up lghqwli|lqj qxpehu +VLUHQ/ iru pdwfklqj sxusrvhv,/ ydoxh dgghg/
fdslwdo +dv phdvxuhg e| �{hg dvvhwv,/ hpsor|phqw +lq whupv ri zrunhuv,/
oderu frvwv +dyhudjh oderu frvw shu zrunhu,/ fdslwdo frvwv +dyhudjh ghew
frvw shu iudqf eruurzhg, dqg wkh vhfwru ri dfwlylw|1

Lq d �uvw vwhs/ rxu edvlf gdwdvhw lv rewdlqhg wkurxjk pdwfklqj erwk
vdpsohv e| VLUHQ dqg |hdu1 9::/64< revhuydwlrqv duh suhvhqw lq erwk
vxuyh|v/ fruuhvsrqglqj wr 83/588 �upv 0 rzqhu uhodwlrqv lq 4<;< dqg
<8/47: lq 4<<:1 Iru wkh dyhudjh �up 0 rzqhu uhodwlrq/ wkh htxlw| vwdnh
lv odujh= 86(1 Orrnlqj dw wkh dyhudjh frusrudwlrq/ wkh pdmru frusrudwh
rzqhu krogv vrph 95( ri htxlw|1 98( ri wkh �upv lq rxu vdpsoh kdyh d
sulpdu| rzqhu kroglqj pruh wkdq 83( ri wkh vkduhv/ dqg duh wkhuhiruh
vxevlgldulhv1 Khqfh/ rzqhuvkls frqfhqwudwlrq lv kljk/ dqg dw ohdvw 526 ri
wkh frusrudwlrqv duh vxevlgldulhv ri rwkhuv1

515 Gdwd Frqvwuxfwlrq
Dv idu dv rxu vdpsoh fdq eh frqvlghuhg dv uhsuhvhqwdwlyh/ lw lv wkhuhiruh
yhu| frpprq iru Iuhqfk �upv wr eh frqwuroohg e| dqrwkhu frusrudwlrq1
Dv zh gh�qh lw/ frqwuro fdq wdnh wkh irup ri gluhfw vkduh rzqhuvkls 0 d
�up D lv vdlg wr gluhfwo| frqwuro E zkhq lw krogv pruh wkdq 83 shufhqw
ri E*v htxlw|1 Exw frqwuro fdq dovr eh lqgluhfw= �up D frqwurov vhyhudo
�upv/ zkrvh wrwdo vwdnh lq E*v htxlw| h{fhhgv 83 shufhqw1 Zh wkhq
dovr vd| wkdw D frqwurov E/ exw wkdw wkh frqwuro lv lqgluhfw1 Ilupv wkdw
kdyh wkh vdph xowlpdwh rzqhu duh vdlg wr ehorqj wr wkh vdph jurxs1 E|
gh�qlwlrq/ wkh xowlpdwh rzqhu lv qrw frqwuroohg e| dq| �up/ dqg lv fdoohg
jurxs ohdghuv1 Wkh jurxs ohdghu pd| eh zlgho| khog/ exw pd| dovr eh
frqwurohg e| wkh vwdwh ru d idplo|1

Zh wkhq frqvwuxfw dq dojru|wkp lq rughu wr ghwhuplqh hdfk �up*v
jurxs ohdghu dvvxplqj lw lv lq rxu vdpsoh1 Wklv dojru|wkp orrnv iru
s|udplgdo rzqhuvkls dqg jrhv lq wzr vwhsv1 Iluvw/ zh wdnh doo �upv wkdw
duh gluhfwo| frqwuroohg e| dqrwkhu frusrudwlrq1 Wkhvh frusrudwlrqv duh
srwhqwldoo| jurxs ohdghuv1 Zh wkhq wdnh wkh vdpsoh ri wkhvh srwhqwldo
jurxs ohdghuv/ dqg orrn iru wkh rqh wkdw duh gluhfwo| frqwuroohg e| dq0
rwkhu frusrudwlrq1 Zh lwhudwh/ dqg jr xs wkh vwrfn s|udplg dv idu dv rxu
vdpsoh shuplwv1 Zh hqg xs zlwk fkdlqv ri gluhfw frqwuro ehwzhhq vxe0
vlgldulhv dqg wkhlu jurxs ohdghu> wkh qxpehu ri vwhsv lv fdoohg wkh udqn
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Iljxuh 4= Jurxs uhfrqvwuxfwlrq iurp wkh vdpsoh

ri frqwuro1 Wkh vhfrqg vwhs ri wkh dojru|wkp dlpv dw lqfoxglqj vrph ri
wkh lqgluhfwo| frqwuroohg �upv1 Zh orrn iru doo frusrudwlrqv zkrvh pruh
wkdq kdoi ri wkh htxlw| lv khog e| wzr ru pruh �upv frqwuroohg e| d vlq0
joh jurxs ohdghu/ dqg vwrs wkhuh1 Khqfh/ vrph ri wkh frpsoh{ uhodwlrqv
ehwzhhq d vxevlgldu| dqg lwv jurxs ohdghu duh qrw fdswxuhg e| rxu dojr0
u|wkp1 Dq h{hpsoh lv jlyhq lq �jxuh 41 Krzhyhu/ vlqfh wkh vhfrqg vwhs
ri rxu dojru|wkp dggv ohvv wkdq 4( wr wkh wrwdo ri rxu revhuydwlrqv/ zh
wklqn wkdw vxfk fdvhv duh uduh lq wkh gdwd1

Zh hqg xs zlwk dq xqedodqfhg sdqho ri vxevlgldulhv 0 485/:;3 re0
vhuydwlrqv1 Gxh wr wkh h{sdqglqj qdwxuh ri wkh lqlwldo vdpsoh/ zh kdyh
</<99 �upv lq 4<;< dqg 57/994 lq 4<<:1 Iru hdfk ri wkhp/ zh nqrz wkh
lghqwlw| 0 lq whupv ri lghqwli|lqj qxpehu VLUHQ 0 ri wkh pdmru vkduh0
kroghu/ dqg wkdw ri wkh jurxs ohdghu1 Zh dovr nqrz wkh udqn ri frqwuro
ri hdfk ri wkhvh vxevlgldulhv1 Lq 77( ri wkh fdvhv/ wkh pdmru vkduhkroghu
lv qrw frqwuroohg/ l1h1 wkh udqn ri frqwuro lv htxdo wr rqh1 Iru doprvw
58( ri rxu revhuydwlrqv krzhyhu/ wkhuh duh dw ohdvw 6 od|huv ehwzhhq wkh
jurxs ohdghu dqg lwv vxevlgldu|1

Dv irufhixoo| dujxhg e| Ehefkxn hw do1 ^4<<<`/ wkh suhvhqfh ri vhyhudo
od|huv fdq lqfuhdvh wkh sureohp ri vhsdudwlrq ri rzqhuvkls dqg frqwuro1
Wklqn ri wkh h{dpsoh jlyhq lq �jxuh 6= WJ krogv 84( ri E/ zklfk
krogv 84( ri F/ zklfk lq wxuq krogv 84( ri G1 G lv ixoo| frqwuroohg
e| WJ wkurxjk wklv s|udplgdo duudqjhphqw1 WJ krzhyhu rqo| krogv
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Iljxuh 5= Dq H{dpsoh ri S|udplgdo Rzqhuvkls= YLYHQGL*v Whohfrp
Dfwlylw|

D�I � D�I � D�I ' �2�DI ri wkh fdvk  rz uljkwv1 Khqfh/ s|udplgdo
rzqhuvkls vwuxfwxuhv whqg wr jlyh wr wkh jurxs ohdghu frqwuro lq h{fhvv
wr lwv fdvk  rz uljkwv/ dqg 0 surylghg wkhuh lv pruh wkdq rqh od|hu 0
dpsoli| wkh sureohp ri vhsdudwlrq ri rzqhuvkls dqg frqwuro18

Zh wkhuhiruh xvhg rxu dojru|wkp wr frpsxwh/ iru doo wkh vxevlgldulhv
ri rxu vdpsoh/ wkh fdvk  rz uljkwv ri wkh jurxs ohdghu1 Iru rzqhuvkls
uhodwlrqv rewdlqhg lq vwhs 4 ri rxu dojru|wkp/ zh frpsxwh wkh fdvk  rz
uljkwv dv wkh surgxfw ri htxlw| vkduhv dw hdfk od|hu/ dv lq wkh deryh
h{dpsoh1 Zkhq wkh udqn ri frqwuro lv 4/ wkh fdvk  rz uljkwv wkhq htxdov
wkh vkduh ri htxlw| khog e| wkh jurxs ohdghu/ zklfk lv mxvw deryh wkh
vxevlgldu| lq wklv fdvh1 Iru wkrvh vxevlgldulhv wkdw zhuh rewdlqhg lq vwhs
5 ri rxu dojru|wkp/ wkh FIU duh gh�qhg dv wkh vxp ri htxlw| vkduh khog
e| frusrudwlrqv frqwuroohg e| wkh vdph jurxs ohdghu/ zhljkwhg e| wkh
vkduhv ri FIU ri hdfk ri wkhvh �upv1

Iru uhjuhvvlrq sxusrvh/ zh zloo irfxv rq wkh 5/454 vxevlgldulhv wkdw
duh suhvhqw wkurxjkrxw wkh 4<;<04<<: shulrg1 Rxu uhvxowv pd| wkxv

8YLYHQGL 0 d Iuhqfk whohfrp2hqylurqphqw2phgld jurxs 0 surylghv dq lqwhuhvwlqj
uhdo olih h{dpsoh ri gloxwlrq ri rzqhuvkls wkurxjk s|udplgdo vwrfn rzqhuvkls1 Lwv
s|udplgdo Vwuxfwxuh lv ghwdlohg lq �jxuh 51 Iru h{dpsoh/ wkh jurxs ohdghu 0 YLYHQGL
kroglqj 0 frqwurov VIU 0 wkh vhfrqg odujhvw preloh rshudwru lq Iudqfh/ zkloh kdylqj
rqo| 68( ri lwv fdvk  rz uljkwv1 Lw dovr frqwurov DRO2FVL 0 d Iuhqfk lqwhuqhw vhuylfh
surylghu/ zlwk rqo| 58( ri wkh fdvk  rz uljkwv1

9
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Iljxuh 6= Krz S|udplgdo Vwuxfwxuh Dpsol�hv wkh Vhsdudwlrq ri Rzqhu0
vkls dqg Frqwuro

eh d�hfwhg e| dq lpsruwdqw vhohfwlrq eldv1 Lq sduwlfxodu/ li zh eholhyh
wkdw �upv rxwvlgh jurxsv kdyh d odujhu suredelolw| ri ghfolqh ru ghdwk
+wkurxjk edqnuxswf| ru dftxlvlwlrq,1 Vxfk dq h�hfw zloo krzhyhu eldv
grzqzdug rxu hvwlpdwhv ri wkh uhodwlrq ehwzhhq rzqhuvkls frqfhqwudwlrq
dqg �up shuirupdqfh1

516 Fdvk Iorz Uljkwv dqg wkh Vhsdudwlrq ri Rzq0
huvkls dqg Frqwuro zlwklq Jurxsv

Zh wkxv kdyh frqvwuxfwhg d sdqho ri vxevlgldulhv zlwk wzr phdvxuhv
ri rzqhuvkls frqfhqwudwlrq zlwklq jurxsv +wkh vkduh ri wkh grplqdqw
vkduhkroghu/ dqg wkh FIU khog e| wkh jurxs ohdghu,1 Zh kdyh vhhq
wkdw wkh| pd| gl�hu vxevwdqwldoo|/ surylghg wkh frusrudwlrq ehorqjv wr d
vwrfn s|udplg wkdw kdv pruh wkdq 4 od|hu1 Wklv vhfwlrq grfxphqwv dqg
ghvfulehv wkh gl�huhqfhv ehwzhhq wkh wzr phdvxuhv1

Wdeoh 4 surylghv ghvfulswlyh vwdwlvwlfv iru wzr gdwdvhwv erwk lq 4<;<
dqg lq 4<<:1 Wkh �uvw rqh lv wkh edodqfhg sdqho ri 5/454 vxevlgldulhv
exlow deryh +sdqho D,1 Wkh vhfrqg rqh lv dq xqedodqfhg sdqho ri �odujh�
frusrudwlrqv gluhfwo| wdnhq iurp wkh �qdqfldo uhodwlrq vxuyh|/ iru zklfk lw
lv uhsuhvhqwdwlyh +zh wkxv irfxvhg rq �upv wkdw duh deryh wkh wkuhvkrogv
jlyhq lq wkh ehjlqqlqj ri vhfwlrq 514,1 Iru wkrvh �upv wkdw duh frq0
wuroohg/ zh shuiruphg wkh vdph dojru|wkp dv wkh rqh ghvfulehg deryh1

:



Wdeoh 4= Jurxs Vwuxfwxuh Fkdqjh= 4<;< 0 4<<:

Sdqho D Sdqho E
4<;< 4<<: 4<;< 4<<:

Fdvk  rz uljkwv ;317 ;31: :318 :618
+318, +318, +31:, +319,

Udqn ri Frqwuro 41;5 5144 4167 4188
+3135, +3135, +3135, +3135,

Sulpdu| Rzqhu Vkduh <414 <61: ::17 ;419
+316, +316, +31:, +318,

Vkduh ri Vxevlgldulhv 43313 43313 ;316 ;816
0 0 +31<, +319,

Revhuydwlrqv 4<3;< 4<3;< 4<<<; 4<<<;

Qrwh= Phdq ydoxh iru hdfk |hdu1 Sdqho D lv d edodqfhg sdqho ri 5454 vxe0
vlgldulhv frqwlqxrxvo| suhvhqw lq wkh gdwd ryhu wkh 4<;< 0 4<<: shulrg1 Sdqho
E lv dq xqedodqfhg sdqho ri �upv zkrvh wrwdo vdohv h{fhhg 733 ploolrq iudqfv
ru zkrvh wrwdo hpsor|phqw lv deryh 833 zrunhuv1

Khqfh/ wklv vhfrqg gdwdvhw lv d uhsuhvhqwdwlyh xqedodqfhg sdqho ri odujh
�upv/ zkhuh zh kdyh frpsxwhg wkh jurxs ohdghu fdvk  rz uljkwv zkhq
wkh| duh vxevlgldulhv +sdqho E,1 Vlqfh rxu jrdo lq wklv sdshu lv wr vwxg|
vxevlgldulhv/ zh mxvw suhvhqw sdqho E wr dvvhvv uhsuhvhqwdwlyhqhvv ri sdqho
D/ dqg wdeoh 4 lv wkh rqo| rqh zkhuh lw dsshduv1

Ohw xv vwduw zlwk wkh uhsuhvhqwdwlyh +ri odujh �upv, gdwdvhw1 Lq
4<<:/ pruh wkdq ;8( ri wkhp duh vxevlgldulhv wr d jurxs1 Wklv vkduh
kdv lqfuhdvhg vlqfh 4<;</ exw zdv douhdg| yhu| odujh +;3(,1 Dv idu dv
phglxp2odujh �upv duh frqfhuqhg/ Iuhqfk frusrudwlrqv ehorqj prvwo|
wr d jurxs1 Wklv uhvxow lv qrw qhz vlqfh lw zdv lqghhg wkh prwlydwlrq
iru vwduwlqj wkh �qdqfldo uhodwlrq vxuyh| lq wkh 4<;3v $ Rq d eurdghu/
pruh uhsuhvhqwdwlyh ri vpdoo �upv/ vdpsoh/ Nuhps dqg Vhyhvwuh ^5333`
lqghhg �qg wkdw ;3( ri wkh Iuhqfk �upv duh vxevlgldulhv lq 4<<791 Doo
lq doo/ wklv vxjjhvw wkdw dq| surshu dvvhvvhphqw ri wkh uhodwlrq ehwzhhq
rzqhuvkls dqg frqwuro ri wkhvh xqolvwhg frusrudwlrq uhtxluhv wkdw zh df0
frxqw iru wklv jurxs vwuxfwxuh1 Wkh idfw wkdw dq lqfuhdvlqj sursruwlrq
ri �upv ehfdph vxevlgldulhv h{sodlqv wkh ulvh lq dyhudjh sulpdu| rzqhu
vwdnh +iurp :: wr ;5(, ryhu wkh shulrg1 Krzhyhu/ wkh qxpehu ri od|0
huv ri wkh dyhudjh s|udplg kdv vljql�fdqwo| lqfuhdvhg/ vxfk wkdw/ lq wkh

9Rq d vdpsoh lghqwlfdo wr p| sdqho E/ exw uhvwulfwhg wr pdqxidfwxulqj lqgxvwulhv/
Prxvvdodp ^5333` kdv ;8( ri vxevlgldulhv1

;



0

10

20

30

40

50

60

70

80

90

100
30 35 40 45 50 55 60 65 70 75 80 85 90 95 10
0

Cash Flow Rights Ownership Concentration

Iljxuh 7= Fxpxodwlyh Glvwulexwlrq ri Sulpdu| Rzqhu Vwdnh dqg Fdvk
Iorz Uljkwv

hqg/ wkh dyhudjh fdvk  rz uljkw ri wkh jurxs ohdghu kdv lqfuhdvhg e| d
ohvvhu dprxqw +6 lqvwhdg ri 8 srlqwv,1 Wkhvh ihdwxuhv dovr hphujh lq rxu
vxevlgldu| vdpsoh +sdqho D,1 Dyhudjh grplqdqw rzqhu htxlw| kdv ulvhq
e| 519 srlqwv ryhu wkh shulrg/ zkloh wkh dyhudjh fdvk  rz uljkwv kdv
uhpdlqhg vwdeoh1 Rqfh djdlq/ wkh uhdvrq lv lqfuhdvlqj glvwdqfh ehwzhhq
jurxs ohdghuv dqg wkhlu vxevlgldulhv1

Khqfh/ wkh qxpehu ri s|udplgdo od|huv pdjql�hv wkh vhsdudwlrq eh0
wzhhq fdvk  rz dqg frqwuro uljkwv1 Wr vhh wklv pruh qhdwo|/ L kdyh gudzq
lq �jxuh 7 wkh hpslulfdo fxpxodwlyh glvwulexwlrq ixqfwlrqv ri erwk ydul0
deohv iurp sdqho D +L zloo vwrs phqwlrqqlqj lw iurp qrz rq/ vlqfh L
zloo qhyhu xvh sdqho E djdlq,1 Wkh| gl�hu vhqvleo|1 Rqo| 58( ri wkh
vxevlgldulhv kdyh sulpdu| rzqhu vwdnh xqghu <8(/ zkloh pruh wkdq 83(
kdyh d jurxs ohdghu FIU xqghu wkdw olplw1 Zkloh zh kdyh ohvv wkdq
8( frusrudwlrqv zlwk grplqdqw rzqhu vkduh lq htxlw| zlwk ohvv wkdq
93(/ wklv �jxuh jrhv deryh 58( iru wkh rwkhu rzqhuvkls frqfhqwudwlrq
phdvxuh1 Sxw gl�huhqwo|/ 58 ( ri rxu vxevlgldulhv kdyh wkh wzr phdvxuh
gl�hulqj e| pruh wkdq 58 srlqwv1

Wkxv fdvk  rz uljkwv dqg pdmru htxlw| rzqhu vwdnh gl�hu vhqvleo|
iru d vl}hdeoh iudfwlrq ri wkh �upv lq rxu vdpsoh1 Wkh uhdvrq lv wkdw
doprvw 93( ri wkhp kdyh dw ohdvw rqh lqwhuphgldwh vxevlgldu| ehwzhhq
wkhpvhoyhv dqg wkhlu jurxs ohdghu +vhh �jxuh 8,1 Pruh wkdq 58( duh pruh

<
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Iljxuh 8= Qxpehu ri Od|huv Ehwzhhq Vxevlgldulhv dqg wkhlu Jurxs
Ohdghu1

wkdq 5 od|huv dzd| iurp wkhlu frqwuroolqj jurxs ohdghu1 Iru wkh iruphu
frusrudwlrqv/ wkh dyhudjh fdvk  rz uljkwv duh :6( +53 srlqwv ehorz zkdw
d vwdqgdug phdvxuh ri rzqhuvkls frqfhqwudwlrq zrxog vxjjhvw,1 Iru wkh
odwwhu/ wkh dyhudjh FIU jrhv grzq wr 96( +zkloh lq erwk fdvhv wkh
dyhudjh htxlw| ri wkh pdmru vkduhkroghu lv deryh <7(,1

517 Rzqhuvkls Frqfhqwudwlrq dqg Vxevlgldu| Shu0
irupdqfh

Iurp wkh wkhruhwlfdo ylhzsrlqw/ rzqhuvkls frqfhqwudwlrq kdv d srvlwlyh
lpsdfw rq frusrudwh shuirupdqfh1 Wkh edvlf dujxphqw lv wkdw odujh
vkduhkroghuv kdyh hqrxjk frqwuro lq wkh �up wr kdyh wkhlu lqwhuhvw uh0
vshfwhg1 Odujh rzqhuv wkxv doorz wr ryhufrph wkh frruglqdwlrq sureohp
udlvhg e| glvshuvhg yrwlqj srzhu1 Dv doo �upv duh frqwuroohg lq rxu
vdpsoh/ wklv h�hfw zloo qrw sod| dq| uroh khuh1 D vhfrqg olqh ri dujx0
phqw uhodwhg wr wkh h�hfw ri odujh vkduhkroghuv lv wkdw glvflsolqlqj wkh
pdqdjhu hqwdlov d sulydwh frvw wr wkh prqlwrulqj sduw|/ zkloh doo rzq0
huv ehqh�w iurp lw1 Ehfdxvh kh jhwv d odujh vkduh ri wkh jdlqv iurp
lqfuhdvhg glvflsolqh/ d odujh lqyhvwru lv deoh wr sduwo| ryhufrph wkh iuhh
ulghu sureohp rq prqlwrulqj +Mhqvhq dqg Phfnolqj ^4<:9`/ Vkohlihu dqg
Ylvkq| ^4<;9`,1 Wklv �frqwuro� h{whuqdolw| uhpdlqv krzhyhu/ dv orqj dv
wkh sulpdu| rzqhu*v vwdnh grhv qrw uhdfk 433(1 Dqrwkhu phfkdqlvp/
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pruh vshfl�f wr vwrfn s|udplgv pd| eh dw zrun lq rxu vdpsoh ri vxe0
vlgldulhv +Ehefkxn hw do1 ^4<<<`,= plqrulw| vkduhkroghu h{sursuldwlrq
pd| eh zruwkzkloh li wkh jurxs ohdghu krogv frqwuro/ exw d vpdoo vkduh
ri wkh �up*v fdvk  rz uljkwv1 H{sursuldwlrq wkxv uhodwhv rzqhuvkls frq0
fhqwudwlrq dqg frusrudwh shuirupdqfh1

Wkhuh lv qrz d suhww| odujh hpslulfdo olwhudwxuh rq wkh uhodwlrq eh0
wzhhq rzqhuvkls vwuxfwxuh dqg shuirupdqfh +vxuyh|hg e| Vkruw ^4<<7`/
vhh Qlfnho hw do1 ^4<<:` iru d uhfhqw frqwulexwlrq,1 Prvw fhuwdlqo| lqwhoohf0
wxdoo| lq xhqfhg e| Jdoeudlwk ^4<9:`*v ylhz ri vkduhkroglqj dv devhqwhh
rzqhuvkls dqg e| Ehuoh dqg Phdqv ^4<66`*v errn/ wklv olwhudwxuh kdv
uhvwulfwhg lwv dwwhqwlrq wr odujh/ sxeolf/ gl�xvho| khog frusrudwlrqv1 :

Krzhyhu/ dv zh kdyh vhhq deryh/ dqg dv irufhixoo| vkrzq e| OdSruwd hw
do1 ^4<<;`/ wkh Yheohqldq frusrudwlrq lv odujho| d p|wk rxwvlgh wkh XV/
wkh XN dqg Mdsdq1 Hyhq wkhuh/ lw prvwo| dssolhv wr yhu| odujh �upv +iru
dq dphulfdq h{dpsoh ri wkh vwxg| ri rzqhuvkls vwuxfwxuh ri vpdoo �upv/
vhh Dqj hw do1 ^5333`,1

Lq rughu wr txdqwli| wkh lpsdfw ri vhsdudwlrq ri rzqhuvkls dqg frqwuro
dprqj vxevlgldulhv/ wkh vkduh ri htxlw| khog e| wkh sulpdu| rzqhu pd|
krzhyhu qrw eh wkh uhohydqw phdvxuh ri rzqhuvkls vwuxfwxuh1 Dv Ehefkxn
hw do1 ^4<<<` dujxh/ pxowlsoh od|huv lq vwrfn s|udplgv whqg wr glvfrqqhfw
rzqhuvkls iurp frqwuro/ pdnlqj wkh �up lq frqwuro d yhu| vpdoo fodlpdqw
ryhu wkh vxevlgldu|*v fdvk  rzv +uhphpehu �jxuh 6,1 Khqfh/ iurp wkh
wkhruhwlfdo ylhzsrlqw dw ohdvw/ hydoxdwlqj wkh uhodwlrq ehwzhhq rzqhuvkls
vwuxfwxuh dqg frusrudwh shuirupdqfh uhtxluhv wr xvh wkh vkduh ri fdvk
 rz uljkwv khog e| wkh jurxs ohdghu1

Vlpsoh fruuhodwlrq ehwzhhq frusrudwh shuirupdqfh dqg wkhvh wzr
phdvxuhv ri rzqhuvkls frqfhqwudwlrq frq�up wklv ylhz1 L kdyh uhjuhvvhg
dq hvwlpdwh ri vxevlgldu| orj WIS +dvvxplqj wkh oderu vkduh htxdo wr
3199/ dqg wkh fdslwdo vkduh htxdo wr 3166, rq erwk phdvxuh ri rzqhuvkls
frqfhqwudwlrq1 L dgghg vhfwrudo dqg |hdu gxpplhv1 Uhvxowv duh surylghg
lq wdeoh 5 dqg xvh �yh prghov1 Prgho 4 lqfoxghv sulpdu| rzqhu vwdnh
rqo|/ zkloh prgho 5 lqfoxgh FIU fodlphg e| wkh jurxs ohdghu1 Prgho 6
dggv erwk yduldeohv1 Prgho 7 xvhv FIU rqo|/ exw uhvwulfwv wkh vdpsoh

:Dv Wkruvwhlq Yheohq sxwv lw lq 4<37/ lq klv Wkhru| ri wkh Exvlqhvv Hqwhusulvh=

Wklv phwkrg ri fdslwdol}dwlrq/ wkhuhiruh/ h�hfwv d vrphzkdw wkrurxjk0
jrlqj vhsdudwlrq ehwzhhq wkh pdqdjhphqw dqg wkh rzqhuvkls ri wkh
lqgxvwuldo htxlsphqw1 Urxjko| vshdnlqj/ xqghu frusrudwh rujdql}dwlrq
wkh rzqhuv ri wkh lqgxvwuldo pdwhuldo kdyh qr yrlfh lq lwv pdqdjhphqw/
dqg zkhuh suhihuuhg vwrfn lv d odujh frqvwlwxhqw ri wkh fdslwdo wklv dolhq0
dwlrq ri frqwuro rq wkh sduwv ri wkh rzqhuv pd| eh/ e| vr pxfk/ luuhyr0
fdeoh1
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Wdeoh 5= Shuirupdqfh ri Vxevlgldulhv dqg Fdvk Iorz Uljkwv

Prgho 4 Prgho 5 Prgho 6 Prgho 7 Prgho 8
Fdvk  rz uljkwv 0 3138 3137 3137 3137

+513, +41:, +417, +415,
Sulpdu| Rzqhu Vkduh 3138 0 3135 0 0

+415, +317,

Vhfwru gxpplhv |hv |hv |hv |hv |hv
\hdu gxpplhv |hv |hv |hv |hv |hv
Rzq1 Frqf1 deryh 83( 83( 83( <8( <<(
Revhuydwlrqv 4<3;8 4<3;8 4<3;8 4749< 4578<

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<;<04<<:1 Wrs dqg Erwwrp 4( ydoxhv
ri WIS kdyh ehhq uhpryhg iurp wkh vdpsoh1 Wkh vdpsoh lqfoxghv doo vhfwruv
h{fhsw idup dqg qrq wudghg vhuylfhv1 Vwxghqw vwdwlwlfv duh ehwzhhq sduhqwkh0
vhv1 Hvwlpdwhv fruuhfw iru d eurdg irup ri khwhurvnhgdvwlflw| lq wkh idvklrq ri
Zklwh ^4<;5`/ zkhuh revhuydwlrqv duh doorzhg wr eh fruuhodwhg ehwzhhq revhu0
ydwlrqv ri d jlyhq �up1 Prgho 7 dqg prgho 8 duh hvwlpdwhg rq wkh uhvwulfwhg
vdpsoh zkhuh RF vwdqgv deryh 31<8 dqg 31<<1
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wr frusrudwlrqv zkrvh sulpdu| rzqhu krogv pruh wkdq <8( ri htxlw|1
Prgho 8 xvhv d kljkhu fxwr� ydoxh= <<(1

Uhvxowv lq wdeoh 5 duh vwurqjo| lq idyru ri wkh FIU ylhz1 Iluvw/ jurxs
ohdghu fdvk  rz uljkwv duh zhoo dqg vljql�fdqwo| fruuhodwhg zlwk surgxf0
wlylw|1 Wkh hvwlpdwhg hodvwlflw| lv qrw pdvvlyh/ exw lv idluo| frqvlvwhqw
dfurvv prghov= 3137031381 Hyhq iru vxevdpsohv zkhuh wkh sulpdu| rzqhu
vwdnh grhv qrw ydu| +prghov 7 dqg 8,/ fdvk  rz uljkwv d�hfw surgxfwlylw|1
Lq wkh rssrvlwh/ wkh fruuhodwlrq ehwzhhq shuirupdqfh dqg sulpdu| rzqhu
vwdnh lv yhu| zhdno| vlqjl�fdqw/ dqg ydqlvkhv wr }hur rqfh zh lqwurgxfh
FIU lq wkh uhjuhvvlrq1

6 Rshqlqj wkh Eodfn Er{ ri Wkh Vhsdudwlrq ri Rzq0
huvkls dqg Frqwuro lq Vwrfn S|udplgv

Rxu dqdo|vlv kdv vr idu kljkoljkwhg wkh lpsruwdqfh ri jurxs ohdghu fdvk
 rz uljkwv dv wkh uhohydqw phdvxuh ri rzqhuvkls frqfhqwudwlrq lq rxu
vdpsoh ri vxevlgldulhv1 Lw lv krzhyhu vxemhfw wr wzr pdlq fdyhdwv= +4,
wkh uhgxfhg irupv xvhg lq wkh uhjuhvvlrq dqdo|vlv +wdeoh 517, kdyh qrw
ehhq jlyhq vwuxfwxudo frqwhqw1 Khqfh/ lw lv gl!fxow/ iurp dq hfrqrplf
ylhzsrlqw/ wr surylgh lqwhusuhwdwlrq ri wkh uhvxowv rewdlqhg vr idu1 +5,
Hvwlpdwlrqv suhvhqwhg lq wdeoh 5 duh vxemhfw wr vhyhuh hfrqrphwulf sure0
ohpv1 Iluvw/ wkhuh pd| eh xqrevhuyhg ghwhuplqdqwv ri surgxfwlylw|/ wkdw
duh fruuhodwhg zlwk rzqhuvkls frqfhqwudwlrq dqg fdvk  rz uljkwv1 Vhf0
rqg/ wkhuh pd| eh rwkhu hqgrjhqhlw| eldvhv/ zklfk lqgxfh srwhqwldo fru0
uhodwlrq ehwzhhq rxu phdvxuhv ri rzqhuvkls frqfhqwudwlrq dqg wkh huuru
whup1

Wklv vhfwlrq dwwhpswv wr �oo wkhvh jdsv1 Zh �uvw sursrvh d plfurhfr0
qrplf irxqgdwlrq iru wkh uhodwlrq ehwzhhq surgxfwlylw| dqg rzqhuvkls
frqfhqwudwlrq= wklv khosv xv +4, jhwwlqj wkh uljkw uhgxfhg irup wr hvwl0
pdwh +5, slqqlqj grzq wkh h{dfw hfrqrplf phdqlqj ri wkh hvwlpdwhg sd0
udphwhuv dqg +6, hydoxdwlqj wkh lghqwli|lqj srzhu ri rxu h{solflw uhvwulf0
wlrqv dqg gdwd1 Vhfrqg/ zh xvh �{hg h�hfwv dqg lqvwuxphqwdo yduldeoh
whfkqltxhv wr surylgh hvwlpdwhv wkdw duh urexvw wr xqrevhuyhg khwhru0
jhqhlw|/ vlpxowdqhlw| dqg phdvxuhphqw huuru eldvhv1

614 Wkh Prgho
Ohw xv frqvlghu wkh w|slfdo uhodwlrq ehwzhhq d vxevlgldu| dqg lwv jurxs
ohdghu dv lq �jxuh 91 D �up� lv gluhfwo| frqwurohg e| dqrwkhu frusrudwlrq
�/ zklfk rzqv qI ri lwv htxlw|1 Dv lw lv wkh fdvh lq pruh wkdq 526 ri
wkh fdvhv lq rxu gdwd/ � pd| krzhyhu qrw eh wkh jurxs ohdghu1 D jurxs
ohdghu � krogv kI ri �*v fdvk  rzv1 Zh dvvxph wkdw �*v surgxfwlrq
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β

A
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C

e2
e1

Iljxuh 9= D W|slfdo Uhodwlrq Ehwzhhq d Vxevlgldu| dqg lwv Jurxs Ohdghu

ixqfwlrq lv jlyhq e|=

t ' �8 E@�Ee��c e���%��

zkhuh %� uhsuhvhqwv wkh txdqwlw| ri lqsxw � +oderu/ fdslwdo, xvhg iru
surgxfwlrq t 1 � lv d surgxfwlylw| sdudphwhu1 Surgxfwlrq lv vxemhfw
wr [0lqh!flhqflhv= �*v pdqdjhu pd| pdnh d surgxfwlylw| hqkdqflqj
h�ruw/ zklfk lv frvwo| wr khu1 Zh wkhuhiruh ghqrwh e� ' Ee���� d yhfwru ri
pdqdjhuldo h�ruw dv lpsrvhg e| �up � +� ru �,/ zklfk lv dvvxphg wr
eh srvvleo| gluhfwhg wrzdug d jlyhq lqsxw �1 Ohw R eh wkh yhfwru ri lqsxw
sulfhv/ � wkh sulfh 0 wdnhq dv jlyhq 0 ri rxwsxw1 Khqfh/ � pdnhv sur�w=

ZEe�c e�� ' 4@ 
E%���

i��8 E@�Ee��c e����%��� R�%j

� dqg � pd| krzhyhu vroyh �*v [ lqh!flhqf| sureohp wkurxjk lp0
srvlqj d fhuwdlq ohyho ri h�ruw wr lwv pdqdjhu1 Dw d frvw wkdw lv sulydwho|
eruqh e| wkh prqlwrulqj frusrudwlrq1 Vxfk prqlwrulqj e| � +uhvs1 e|
�, frvwv ��Ee�� +uhvs1 ��Ee��, wr wkh jurxs ohdghu +uhvs1 wr �,1 �
wkhuhiruh pd{lpl}hv wkh iroorzlqj remhfwlyh ixqfwlrq=
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AAA=k
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qZEe�c e��� ��Ee��
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Remhfwlyh ri �

���Ee��

<AAA@
AAA>� ~} �

Remhfwlyh ri �

Khqfh/ zh gr qrw dwwhpsw wr prgho wkh zd| vkduhkroghuv lpsrvh
pdqdjhuldo glvflsolqh wr pdqdjhuv1 Iluvw/ h{lvwlqj wkhru| derxw wkrvh
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phfkdqlvpv whqgv wr eh yhu| glyhuvh dqg vw|ol}hg/ dqg lv wkxv xqolnho| wr
surgxfh uhodwlrqv wkdw duh urexvw hqrxjk wr sdvv wkh gdwd whvw1 Vhfrqg/
rxu gdwdvhw grhv qrw surylgh dq| lqirupdwlrq derxw wkh zrunlqjv ri
pdqdjhuldo glvflsolqh lq �upv= d prgho ri rzqhu 0 pdqdjhu frqwudfwlqj
zrxog wkxv qrw eh lghqwl�hg e| wkh gdwd1 Wkhuhiruh/ zh irfxv rq wkh olqn
ehwzhhq frusrudwh vkduhkroghu prqlwrulqj dqg shuirupdqfh/ dqg xvh d
uhgxfhg irup iru zkdw zh fdoo �djhqf| frvwv�1

Rxu prgho kljkoljkwv wkh lvvxh ri pdqdjhphqw prqlwrulqj e| wkh
grplqdqw rzqhu ri wkh �up1 Lq wkh rzqhuvkls frqfhqwudwlrq dqg shu0
irupdqfh olwhudwxuh/ wklv phfdqlvp lv vhhq dv rqh ri wkh prvw srzhu0
ixo dw uhdoljqlqj rzqhuv* dqg pdqdjhuv* lqwhuhvwv +Vkohlihu dqg Ylvkq|
^4<;9/4<<:`,1 Rxu idluo| uhgxfhg irup frxog krzhyhu eh lqwhusuhwhg lq
whupv ri plqrulw| vkduhkroghu h{sursuldwlrq1 Wkh grplqdqw rzqhu 0
zkr kdv frqwuro lq rxu vdpsoh 0 pd| glyhuw vrph ri wkh �up*v dvvhwv iru
lwv rzq sxusrvh +olnh ex|lqj uhdo hvwdwh surshuw| iurp lwv vxevlgldu| dw
d orz sulfh,1 Lw frxog dovr ex| lwv vxevlgldu|*v rxwsxw dw d orzhu0wkdq0
pdunhw0sulfh1 Lq wklv fdvh/ �� lv qhjdwlyh/ dqg @� lv ghfuhdvlqj lq e1 e kdv
wkhq wr eh lqwhusuhwhg dv frqwuroolqj rzqhu*v h�ruw dw h{sursuldwlqj wkh
vxevlgldu|*v lqsxwv ru rxwsxw= lw ghfuhdvhv surgxfwlylw| +@�, dqg lqgxfhv
d sulydwh ehqh�w ���1

Khqfh/ zh ylhz wkh uhodwlrq ehwzhhq rzqhuvkls dqg frqfhqwudwlrq
dprqj vxevlgldulhv dv gulyhq e| wzr irufhv= +4, lqvx!flhqw lqirupdwlrq
dv|pphwu| uhgxfwlrq e| erwk gluhfw rzqhu dqg jurxs ohdghu dqg +5,
lqsxw dqg rxwsxw h{sursuldwlrq e| erwk �upv lq frqwuro1 Wkh �uvw phfk0
dqlvp lv qrw vshfl�f wr s|udplgdo rzqhuvkls vwuxfwxuh/ zkloh wkh vhfrqg
rqh kdv ehhq kljkoljkwhg dqg looxvwudwhg e| Ehefkxn hw do1 ^4<<<`1

Wr vlpsoli| h{srvlwlrq/ zh ixuwkhupruh dvvxph wkdw �� dqg @� wdnh 0
dw ohdvw orfdoo| 0 wkh iroorzlqj irupv=
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Khqfh/ surgxfwlylw| ghshqgv rqo| rq pdqdjhphqw h�ruw dv lpsrvhg e|
erwk jurxs ohdghu � dqg lqwhuphgldu| vxevlgldu| �/ zkloh prqlwrulqj
frvwv dovr ghshqg rq wkh txdqwlw| ri lqsxw xvhg %� dqg rwkhu sdudphwhuv
+olnh wkh ghjuhh ri lqirupdwlrq dv|pphwu|, 5�1 Qrwh wkdw lq fdvh ri
plqrulw| vkduhkroghu h{sursuldwlrq/ erwk 0�� dqg K�� kdyh wr eh qhjdwlyh/
zkloh srvlwlyh lq fdvh ri lqirupdwlrq dv|pphwu|1

Zh vkrz lq dsshqgl{ wkdw wkh iroorzlqj uhodwlrq fdq eh ghulyhg xqghu
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idluo| jhqhudo frqglwlrqv=
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zkhuh r� ' R�%�*t duh wkh lqsxw vkduhv dqg{ d gl�huhqfh rshudwru1 Qrwh
wkdw E{t � R�{%�*t lv qrw yhu| gl�huhqw iurp wkh vwdqgdug phdvxuh ri
WIS jurzwk1

Lq wkh devhqfh ri dv|pphwulhv +0�� ' 0�/ #�� ' #�,/ dqg srvlwlqj 8
krprjhqrxv ri ghjuhh b/ zh jhw=
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zkhuh � lv d udqgrp qrlvh lqfoxglqj +4, whpsrudu| whfkqrorj| vkrfnv
dqg +5, rxwsxw sulfh fkdqjhv1 Wkhvh hyroxwlrq pd| kdyh d shuvlvwhqw
frpsrqhqw +�{hg h�hfw iru h{dpsoh,1 Wklv htxdwlrq lv ydolg li dqg rqo|
li wkhuh duh wzr gl�huhqw �upv D dqg E/ zklfk lv wkh fdvh ri pruh wkdq
93( ri rxu vxevlgldulhv1 Li D grhv qrw h{lvw/ zh jhw=
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Khqfh/ d jhqhudo htxdwlrq/ ydolg iru doo vxevlgldulhv lq rxu vdpsoh lv=
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Wkxv/ iru �upv wkdw kdyh erwk d gluhfw rzqhu dqg d jurxs ohdghu +iru
zkrp o@?& A 2,/ rplwwlqj wkh fdvk  rz uljkwv ohdgv wr ryhuvwdwlqj wkh
hodvwlflw| 0�*#�/ vlqfh q dqg kq duh srvlwlyho| fruuhodwhg1 Surgxfwly0
lw| jdlq dv|phwulhv lq fdslwdo dqg oderu fdq eh phdvxuhg wkurxjk wkh
iroorzlqj htxdwlrq=

{t � R�{%

t
'

0�g
#�g

�rg
{kq

kq
�Uto@?&A2� n

0�u
#�u

�ru
{kq

kq
�Uto@?&A2�

n
0�g
#�g

�rg
{q

q
n

0�u
#�u

�ru
{q

q
n � +6,

49



Lq whupv ri hpslulfdo vwudwhj|/ wklv uhodwlrq kdv wkuhh pdlq dgydq0
wdjhv1 Iluvw/ lw krogv dv orqj dv 8 lv krprjhqrxv ri ghjuhh b/ dqg grhv
qrw uho| rq dq| rwkhu dvvxpswlrq rq surgxfwlrq whfkqrorj|1 Vhfrqg/
+4, lv d gl�huhqfh htxdwlrq/ dqg wkhuhiruh dffrxqwv iru xqrevhuyhg �up
ohyho khwhurjhqhlw| lq wkh ohyhov ri wkh sulfh � dqg surgxfwlylw| � 1 Wr
vhh wklv/ ohw & lqgh{ wkh �up1 Dv orqj dv lw lv srvvleoh wr ghfrpsrvh
wkh surgxfwlylw| dqg sulfh whupv dv �&| ' �&��| dqg �&| ' �&��|/ +4,
uhpdlqv ydolg1 Pruhryhu/ dvvxph djhqf| frvwv ydu| iru xqrevhuydeoh
uhdvrqv dfurvv �upv= K�� ghshqgv rq &1 +4, lv dovr xqfkdqjhg1 Khqfh/
rxu htxdwlrq lv urexvw wr surgxfwlylw|/ sulfh dqg prqlwrulqj frvwv ohyho
khwhurjhqhlw|1 Odvw/ hvwlpdwlrq lv hdv| wr lpsohphqw1 Frh!flhqwv ri
wkrvh h{sodqdwru| yduldeohv duh hdvlo| hvwlpdwhg +wkurxjk dq| phwkrg ri
prphqwv iru h{dpsoh, dqg fdq uhfhlyh vlpsoh vwuxfwxudo lqwhusuhwdwlrq1
Frh!flhqwv rq wkh frqfhqwudwlrq zhljkwhg lqfuhdvhv ri wkrvh frvwv vkduhv
q��*0�� fdq eh lqwhusuhwhg dv wkh surgxfwlylw| hodvwlflwlhv wr djhqf| frvwv1

Lq dgglwlrq wr lwv dgydqwdjhv lq whupv ri hpslulfdo vwudwhj|/ htxdwlrq
+4, surylghv vhyhudo lqvljkwv rq zklfk sdudphwhuv ri wkh hfrqrplf prgho
zh fdq uhfryhu iurp wkh gdwd1 Lqghhg/ hodvwlflwlhv ri surgxfwlylw| zlwk
uhvshfw wr pdqdjhuldo h�ruw q� duh qrw lghqwl�hg vhsdudwho| iurp 0�1 Wkh
pdlq uhdvrq iru wklv lv wkdw zh gr qrw revhuyh djhqf| frvwv lq rxu gdwd1
; Vhfrqg/ wkh htxdwlrq vkrzv wkdw e| uhjuhvvlqj vrphwklqj forvh wr
WIS rq erwk sulpdu| rzqhu vwdnh dqg fdvk  rz uljkwv ri wkh jurxs
ohdghu/ zh fdq hydoxdwh wkh uhodwlyh djhqf| frvwv +ru sulydwh ehqh�wv lq
fdvh ri h{sursuldwlrq, ri wkh wzr �upv1 Wklug/ htxdwlrq +4, doorzv wr
hydoxdwh hdvlo| wkh lpsdfw ri vrph phdvxuhv ri lqirupdwlrq dv|pphwu|
dqg2ru h{sursuldwlrq rssruwxqlw| rq prqlwrulqj frvwv 2 sulydwh ehqh�wv1
Li wkhvh ghwhuplqdqwv d�hfw wkh K sdudphwhuv/ wkh| qhhg wr eh dgghg lq
wkh uhjuhvvlrq +olnh wkh 5*v,1 Li wkh| d�hfw wkh hodvwlflw| ri prqlwrulqj
frvwv2sulydwh ehqh�wv/ wkh| qhhg wr eh lqwhudfwhg zlwk rxu h{sodqdwru|
yduldeohv1

Ilqdoo|/ wkh deryh ghulydwlrq kljkoljkwv vhyhudo hfrqrphwulf sureohpv
olqnhg zlwk wkh hvwlpdwlrq ri wkh uhodwlrq ehwzhhq rzqhuvkls frqfhqwud0
wlrq dqg frusrudwh shuirupdqfh/ wkdw kdyh ehhq vxusulvlqjo| ryhuorrnhg
lq wkh olwhudwxuh vr idu1 Iluvw/ sodlq ROV uhjuhvvlrq rq wkh ohyho ri WIS
rq rzqhuvkls frqfhqwudwlrq duh srwhqwldoo| vxemhfw wr vhyhuh eldvhv vlqfh
rzqhuvkls frqfhqwudwlrq pd| eh uhodwhg wr vrph �up*v xqrevhuyhg fkdu0
dfwhulvwlf wkdw jrhv lq wkh huuru whup1 Surgxfw pdunhw frpshwlwlrq/ iru

;Rq wkh edvlv ri Mhqvhq dqg Phfnolqj ^4<:9`*v frqmhfwxuh/ Dqj hw do1 ^5333` uh0
frqvwuxfw djhqf| frvwv iurp frpsdulqj wkh gl�huhqfh lq sur�wdelolw| ehwzhhq 433(
pdqdjhu rzqhg �upv dqg pruh gl�xvho| khog rqhv1 Wkh| wkhq hydoxdwh wkh uhodwlrq0
vkls ehwzhhq djhqf| frvwv dqg rzqhuvkls vwuxfwxuh1 Lq wkdw vhqvh/ wkh| hvwlpdwh rxu
%1
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h{dpsoh/ lqfuhdvhv shuirupdqfh/ dqg fdq dfw dv d vxevwlwxwh iru rzqhu0
vkls frqfhqwudwlrq +Vfkplgw ^4<<:`,1 Khqfh/ sodlq ROV zloo ryhuhvwlpdwh
wkh lpsdfw ri rzqhuvkls frqfhqwudwlrq/ dv hvwlpdwhv zloo fdswxuh vrph
ri wklv qhjdwlyh fruuhodwlrq1 Dv zh qrwlfhg deryh/ rxu htxdwlrq ehlqj d
gl�huhqfh htxdwlrq/ lw lw urexvw wr wkh h{lvwhqfh ri �{hg idfwruv d�hfwlqj
prqlwrulqj frvwv ru surgxfwlylw| � 1 Vhfrqgo|/ htxdwlrq +4, vkrzv wkdw
wkh uhvlgxdo lqfoxghv sulfh dqg surgxfwlylw| sdudphwhuv1 Rqfh djdlq/
rzqhuvkls frqfhqwudwlrq lv d ghflvlrq wkdw pd| eh fruuhodwhg zlwk wkhvh
ghwhuplqdqwv= iru h{dpsoh wkh jurxs ohdghu pd| fkrrvh wr surprwh d
jlyhq vxevgldu| e| jlylqj lw dffhvv wr ehwwhu whfkqrorjlhv/ ru fkhds �0
qdqflqj1 Lw lv wkhq rswlpdo wr lqfuhdvh lwv vkduh ri fdvk  rz uljkwv1 Wklv
pd| fuhdwh d vlpxowdqhlw| 0 xszdug 0 eldv rq wkh frh!flhqw1 Ehvlghv/
li zh orrn dw wkh yhuvlrq ri +4, jlyhq lq htxdwlrq +6,/ lqghshqgdqw ydul0
deohv lqfoxgh wkh vkduh ri oderu dqg fdslwdo/ zklfk duh vhw e| sur�w
pd{lpl}dwlrq/ dqg wkhuhiruh ghshqg rq � dqg � 1 Ilqdoo|/ rzqhuvkls
frqfhqwudwlrq yduldeohv duh fhuwdlqo| vxemhfw wr vl}hdeoh phdvxuhphqw hu0
uru/ ehfdxvh ri �up plvuhsruwv/ ehfdxvh wkh sulpdu| rzqhu*v vwdnh pd|
qrw eh wkh uhohydqw phdvxuh ri rzqhuvkls frqfhqwudwlrq/ dqg dovr eh0
fdxvh ri wkh zd| zh frqvwuxfwhg fdvk  rz uljkwv 0 rxu gdwdvhw lv e| qr
phdqv h{kdxvwlyh/ dqg zh pd| ryhuorrn vrph �upv 0 rzqhu uhodwlrqv1

Wr holplqdwh wkhvh hqgrjhqhlw| eldvhv/ zh qhhg wr lqvwuxphqw rxu
lqghshqghqw yduldeohv1 Vxfk lqvwuxphqwv duh gl!fxow wr �qg= lq wkh
devhqfh ri d qdwxudo h{shulphqw 0 d fkdqjh lq frusrudwh odz iru h{dpsoh/
zh zloo wdnh wkh odjv ri wkh h{sodqdwru| yduldeohv1 Vxfk lqvwuxphqwv
duh xvhixo dw uhprylqj wudqvlwru| phdvxuhphqw huuru dqg vlpxowdqhlw|
eldvhv/ zklfk lq rxu h{dpsoh duh olnho| wr eh qhjdwlyh1 Li krzhyhu wkhuh lv
vrphwklqj lq wkh �up*v jurzwk survshfwv wkdw dovr lq xhqfhv rzqhuvkls
frqfhqwudwlrq/ rxu lqvwuxphqwdo yduldeohv zloo eh plvvlqj lw1 Wkh ehvw
zh fdq gr lq wklv fdvh lv wr gl�huhqwldwh rqfh djdlq htxdwlrq +4,1

615 Orfdwlqj Srzhu zlwklq Jurxsv
Ohw xv vwduw zlwk hvwlpdwlqj wkh uhodwlyh lpsruwdqfh ri prqlwrulqj e| wkh
jurxs ohdghu dqg prqlwrulqj e| wkh gluhfw rzqhu1 Lq rwkhu zrugv/ zh duh
jrlqj wr dvn wkh iroorzlqj txhvwlrq= zkhuh lv srzhu orfdwhg zlwklq vwrfn
s|udplgv B Grhv wkh jurxs ohdghu ghohjdwh dxwkrulw| wr wkh vxevlgldu|*v
gluhfw rzqhu/ ru grhv lw d�hfw �up shuirupdqfh gluhfwo| B Zh vwduw
uxqqlqj wkh iroorzlqj uhjuhvvlrq=
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zkhuh FIU vwdqgv iru fdvk  rz uljkwv 0 zkhq wkh gluhfw rzqhu dqg
wkh jurxs ohdghu gl�hu/ dqg RF iru wkh gluhfw rzqhu*v vwdnh lq wkh vxe0
vlgldu|*v htxlw|1 Uhvxowv duh suhvhqwhg lq wdeoh 61 Htxdwlrq +7, 0 zklfk lv
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d gl�huhqfh htxdwlrq 0 lv hvwlpdwhg erwk wkurxjk ROV dqg LY whfkqltxh1
Lw lv dovr gl�huhqwldwhg/ lq rughu wr dffrxqw iru srwhqwldo xqrevhuyhg
khwhurjhqhlw| lq �up WIS jurzwk1 Dv lw wxuqv rxw/ lqvwuxphqwdwlrq lq0
fuhdvhv wkh hvwlpdwh frh!flhqw= wklv vxjjhvw wkdw phdvxuhphqw huuruv
duh olnho| wr eh odujh/ lq sduwlfxodu dv idu dv wkh FIU lv frqfhuqhg 0
zklfk lv qrw yhu| vxusulvlqj/ jlyhq wkh dssur{lpdwh zd| zh frqvwuxfwhg
lw1 Grxeoh gl�huhqfh hvwlpdwhv duh zhdnhu wkdq rxu LY hvwlpdwh/ exw uh0
pdlq vljql�fdqw/ vxjjhvwlqj wkdw rxu �qglqjv duh urexvw wr xqrevhuyhg
khwhurjhqhlw| lq WIS jurzwk1 Zh zloo uhvwulfw rxu frpphqwv rq wkh ohyho
LY hvwlpdwhv +froxpq 5,1

Wdeoh 6= Shuirupdqfh ri Vxevlgldulhv dqg Fdvk Iorz Uljkwv=
LY2gl�huhqfh hvwlpdwhv

Gl�huhqfhv Grxeoh Gl�1
ROV LY ROV LY

Fdvk  rz uljkwv 3135 313< 3135 3136
�+Udqn A@ 5, +519, +51;, +516, +519,
Sulpdu| Rzqhu Vkduh 03135 03134 03136 03136

+414, +315, +416, +414,

Vhfwru gxpplhv |hv |hv qr qr
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 0 3193 0 315;

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Vwxghqw vwdwlwlfv ehwzhhq sduhqwkhvlv1 Khwhurvnhgdvwlf
urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg yduldwlrqv ri orj
rzqhuvkls frqfhqwudwlrq dqg fdvk  rz uljkwv1

Iluvw/ rxu hvwlpdwhv frq�up wkdw wkh lpsruwdqw uhodwlrq lq vwrfn s|ud0
plgv lv wkh rqh ehwzhhq wkh xowlpdwh rzqhu dqg lwv vxevlgldu|1 Wkh vkduh
ri htxlw| khog e| wkh grplqdqw gluhfw rzqhu grhv qrw frph rxw vljql�0
fdqw/ hlwkhu lq wkh ROV/ qru lq wkh LY hvwlpdwlrqv1 Wkhvh uhvxowv wkhuh0
iruh frq�up rxu suholplqdu| vwdwlvwlfdo dqdo|vlv= wkh uhohydqw frqfhsw iru
rzqhuvkls frqfhqwudwlrq iru vxevlgldulhv lv wkh vkduh ri fdvk  rz uljkwv
khog e| wkh jurxs ohdghu1 Lq whupv ri rxu prgho +htxdwlrq +4,,/ lw fdq
uhfhlyh wzr dowhuqdwlyh lqwhusuhwdwlrqv= +4, h{sursuldwlrq ehqh�wv 0 0*#
0 duh srwhqwldoo| odujhu iru wkh jurxs ohdghu wkdq wkh| duh iru wkh lqwhu0
phgldwh vxevlgldu| �/ ru +5,/ prqlwrulqj frvwv duh orzhu/ ru pdqdjhuldo
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glvflsolqh e| wkh jurxs ohdghu lv pruh h�hfwlyh1
Qrwlfh wkdw rxu gl�huhqfh ROV hvwlpdwlrqv ohdg wr hvwlpdwhv ri K

+3135, wkdw duh orzhu wkdq wkrvh suhylrxvo| rewdlqhg lq wkh ghfulswlyh
dqdo|vlv +3138,1 Wklv vxjjhvwv wkh lpsruwdqw ri vljql�fdqw xszdug eldvhv
lq wkh hvwlpdwlrq ri wklv uhodwlrq zkhq �{hg h�hfwv lq surgxfwlylw| duh
qrw dffrxqwhg iru1 Rq wkh rssrvlwh/ LY hvwlpdwhv ri 0�*#� +313<, duh irxu
wlphv dv odujh dv wkh gl�huhqfh ROV hvwlpdwhv1 Dv zh vdlg phdvxuhphqw
huuruv ri wkh fdvk  rz uljkwv duh srwhqwldoo| lpsruwdqw/ vlqfh wkhlu dffx0
udwh frpsxwdwlrq lv olplwhg e| wkh dydlodelolw| ri �up 0 rzqhu uhodwlrqv lq
wkh gdwd1 Wklv sureohp lv olnho| wr d�hfw wkh FIU frh!flhqw pruh wkdq
wkh RF rqh/ iru zklfk wkh gl�huhqfh ehwzhhq ROV dqg LY lv vpdoo1 Lq
wkh deryh glvfxvvlrq zh kljkoljkwhg wzr srwhqwldo xszdug eldvhv dulvlqj
iurp sodlq ROV hvwlpdwlrq= +4, vxevwlwxwdelolw| ehwzhhq surgxfw pdunhw
frpshwlwlrq dqg rzqhuvkls frqfhqwudwlrq +5, vlpxowdqhlw| ehwzhhq wkh
ghflvlrq ri surprwlqj vxevlgldu| shuirupdqfh dqg lqfuhdvlqj wkh jurxs*v
vkduh lq lwv fdvk  rzv1 Rxu LY hvwlpdwhv vxjjhvw wkdw wkhvh eldvhv duh
ehdwhq e| wkh phdvxuhphqw huuru sureohp1

Wkh LY hvwlpdwh vxjjhvwv d vl}hdeoh h�hfw ri FIU rq surgxfwlylw|1 Dw
wkh ohyho ri wkh vdpsoh/ wkh frvw ri vwrfn s|udplg lv vpdoo= frqvlghulqj
wkh dyhudjh frusrudwlrq lq rxu vdpsoh/ wkhuh lv d 43 srlqw gl�huhqfh
ehwzhhq wkh sulpdu| rzqhu*v vwdnh +vrph <5(, dqg wkh jurxs ohdghu
fdvk  rz uljkwv +vrph ;3(,1 Khqfh/ s|udplgdo rzqhuvkls frvwv vrph
f�fb � �2I � �I lq whup ri wrwdo idfwru surgxfwlylw|1 Dv h{shfwhg/ li
zh uhvwulfw dwwhqwlrq wr wkrvh vxevlgldulhv wkdw duh pruh wkdq rqh od|hu
dzd| iurp wkhlu jurxs ohdghu/ wkh lpsdfw ri vhsdudwlrq ri rzqhuvkls dqg
frqwuro lv pxfk vwurqjhu1 Uhfdoo wkdw doprvw 526 ri wkh vxevlgldulhv lq
rxu vdpsoh duh lq wklv fdvh1 Wkh gl�huhqfh ehwzhhq wkhlu dyhudjh sulpdu|
rzqhu vwdnh +<7(, dqg wkh ohdghu*v vkduh ri fdvk  rz uljkwv +:6(, lv qrz
53 srlqwv/ zklfk |lhogv dq hvwlpdwhg frvw ri s|udplgdo vwrfn rzqhuvkls
ri 5( ri WIS1 Iru frusrudwlrqv zkrvh udqn ri frqwuro h{fhhgv 5 +5:( ri
rxu revhuydwlrqv,/ wkh frvw lv hvwlpdwhg wr 6(1

616 Whvwlqj wzr dowhuqdwlyh Phfdqlvpv
Vwrfn s|udplgv wkxv ohdg wr vljql�fdqw surgxfwlylw| orvvhv gxh wr dp0
sol�hg vhsdudwlrq ri rzqhuvkls dqg frqwuro1 Deryh/ zh kdyh kljkoljkwhg
wzr vhsdudwh irufhv wkdw frxog eh uhvsrqvleoh iru wklv skhqrphqrq1 Wkh
�uvw rqh lv dq lqh!flhqw ghjuhh ri pdqdjhphqw prqlwrulqj e| wkh ohdghu=
wklv h�hfw lv qrw vshfl�f wr jurxsv/ dqg lv urrwhg lq lqirupdwlrq dv|p0
phwu| ehwzhhq wkh vxevlgldu|*v pdqdjhphqw whdp dqg wkh ohdghu1 Wkh
vhfrqg rqh lv uhodwhg wr wkh srvvleolw| dqg lqfhqwlyh iru wkh frqwuroolqj
frusrudwlrq wr h{sursuldwh plqrulw| vkduhkroghuv ri wkh vxevlgldu| +Eh0
efkxn hw do1 ^4<<<`/ OdSruwd hw do1 ^4<<;` Lw fdq hlwkhu glyhvw vrph ri wkh
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�up*v dvvhwv 0 fdslwdo jrrgv/ uhdo hvwdwh surshuw| 0 iru lwv rzq xvh/ ru
lq idyru ri dqrwkhu vxevlgldu| wkdw lv pruh forvho| khog +lq zklfk lw kdv
pruh fdvk  rz uljkwv,1 Lw frxog dovr frpshoo lwv vxevlgldu| wr xqghuwdnh
d surmhfw wkdw |lhogv sulydwh ehqh�wv wr wkh frqwuroolqj frusrudwlrq/ exw
wkdw ghwhulrudwhv lwv shuirupdqfh1 Lw fdq �qdoo| ex| +vhoo, rxwsxw iurp
+wr, lwv vxevlgldu| dw d sulfh orzhu +kljkhu, wkdq wkh pdunhw sulfh1

Wdeoh 7= Fdvk Iorz Uljkwv dqg wkh surgxfwlylwlhv ri Oderu dqg Fdslwdo

Gl�huhqfhv Grxeoh Gl�1 Gl�huhqfhv Grxeoh Gl�1
Fdvk  rz uljkwv � fdslwdo 0 0 4193 3184
�+udqn A 5, +418, +415,
Fdvk  rz uljkwv � oderu 0 0 03134 3135
�+udqn A 5, +316, +415,
Sulpdu| Rzqhu Vkduh 04167 03189 0 0
� fdslwdo +319, +31:,
Sulpdu| Rzqhu Vkduh 3134 03134 0 0
� oderu +314, +317,

Vhfwru gxpplhv |hv qr |hv qr
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 314: 316: 3176 3173

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Vwxghqw vwdwlwlfv ehwzhhq sduhqwkhvlv1 Khwhurvnhgdvwlf
urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg yduldwlrqv ri orj
rzqhuvkls frqfhqwudwlrq dqg fdvk  rz uljkwv1

Lq wklv vhfwlrq/ zh dlp dw hydoxdwlqj wkh uhodwlyh vwuhqjwk ri erwk
phfkdqlvpv lq vkdslqj vwrfn s|udplgv frvwv1 Dvvxph �uvw wkdw lqirupd0
wlrq dv|phwulhv ehdu htxdoo| ri oderu dqg fdslwdo surgxfwlylwlhv1 Wkhq/ dv
idu dv h{sursuldwlrq lv frqfhuqhg/ lw lv uhdvrqqdeoh wr dvvxph wkdw/ fdsl0
wdo lv hdvlhu wr glyhvw wkdq oderu1 Li plqrulw| vkduhkroghu h{sursuldwlrq lv
d uhohydqw irufh/ fdvk  rz uljkwv frqfhqwudwlrq vkrxog wkhuhiruh lpsdfw
fdslwdo surgxfwlylw| e| pruh wkdq oderu surgxfwlylw|1 Wr vhh wklv/ zh
hvwlpdwh htxdwlrq +6, xvlqj LY whfkqltxhv rq erwk gl�huhqfh dqg grxeoh
gl�huhqfh htxdwlrqv/ dqg xvlqj erwk phdvxuhv ri rzqhuvkls frqfhqwud0
wlrq1 Wdeoh 7 suhvhqwv wkh uhvxowv1 Wkh sulpdu| rzqhu*v vwdnh kdv qr
lpsdfw rq hlwkhu fdslwdo/ qru oderu surgxfwlylw|/ zklfk frq�upv wkh uh0
vxowv rewdlqhg lq wdeoh 61 Hvwlpdwhv vxjjhvw krzhyhu d pxfk vwurqjhu
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lpsdfw ri jurxs ohdghu lqwhuhvwv rq fdslwdo wkdq oderu surgxfwlylw|1 Grx0
eoh gl�huhqfh hvwlpdwhv frq�up wklv frqfoxvlrq/ wkrxjk vljql�fdqfh lv
zhdnhqhg1 Khqfh/ rxu htxdwlrq suhvhqwv hylghqfh lq idyru ri plqrulw|
vkduhkroghu h{sursuldwlrq wkurxjk fdslwdo glyhvwlwxuh1

Wkhuh duh krzhyhu uhdvrqv wr wklqn wkdw lqirupdwlrq dv|pphwulhv
ehwzhhq d frusrudwh pdqdjhphqw whdp dqg lwv rzqhuv pd| eh pruh
ghwulphqwdo wr fdslwdo wkdq oderu surgxfwlylw|<1 Uhvxowv iurp wdeoh 7
frxog eh vhhq dv frq�uplqj wklv ylhz1 Wr jr d vwhs ixuwkhu/ zh wkxv
qhhg wr frqiurqw erwk irufhv lq wkh vdph prgho1 Li lqirupdwlrq dv|p0
phwulhv pdwwhu/ wkh| zloo d�hfw prqlwrulqj frvwv/ dqg wkhuhiruh lpsdfw
0�*#� qhjdwlyho|/ ru udlvh frvwv sdudphwhuv K��1 Li h{sursuldwlrq lv wkh
gulylqj irufh/ sulydwh ehqh�wv zloo eh srvlwlyho| lpsdfwhg e| vxfk rssru0
wxqlwlhv1 Lq wklv fdvh/ �K�� dqg �0�*#� zloo lqfuhdvh zlwk h{sursuldwlrq
rssruwxqlwlhv1

Dfnqrzohgjlqj wklv vxjjhvwv wzr hpslulfdo vwudwhjlhv iru frqiurqwlqj
wkh wzr irufhv1 Iluvw/ zh pd| hvwlpdwh htxdwlrq +5, dgglqj wzr pruh h{0
sodqdwru| yduldeohv {5*5 phdvxulqj wkh hyroxwlrq ri lqirupdwlrq dv|p0
phwu| dqg wkh hyroxwlrq ri plqrulw| vkduhkroghu h{sursuldwlrq1 Wklv pd|
dffrxqw iru wkh lpsdfwv ri erwk irufhv rq frvwv sdudphwhuv K��1 Zh zrxog
eh wkhq hvwlpdwlqj wkh iroorzlqj htxdwlrq/ gluhfwo| ghulyhg iurp +5,=

{t � R�{%

t
' @�

{.f�-��

.f�-��
n K�

{�7t�

�7t�
n S�

{�8-

�8-
n � +8,

Wkh yduldelolw| ri wkh �uvw wzr h{sodqdwru| yduldeohv pd| krzhyhu eh
vpdoo/ vlqfh wkh ghjuhh ri h{sursuldwlrq ru ri lqirupdwlrq dv|pphwu|
pd| eh idluo| frqvwdqw ryhu wlph1 Khqfh/ d vhfrqg hpslulfdo vwudwhj|
vhhnv wr gluhfwo| h{sodlq hodwlflw| 0�*#� e| wkh +4, ghjuhh ri lqirupd0
wlrq dv|pphwu| ehwzhhq wkh vxevlgldu| pdqdjhuv dqg wkh jurxs ohdghu
dqg +5, h{sursuldwlrq rssruwxqlwlhv1 Grlqj wklv erlov grzq wr dgg lq
htxdwlrq +4, lqwhudfwlrq whupv ehwzhhq wklv idfwruv dqg wkh FIU=
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+9,

Zh wdnh wzr gl�huhqw phdvxuhv ri dv|pphwu| +DV\P,1 Wkh �uvw rqh
lv dw wkh �up ohyho= wkh qxpehu ri od|huv wkdw vhsdudwh wkh vxevlgldu| dqg
lwv jurxs ohdghu +udqn ri frqwuro,1 Lwv ydolglw| uholhv rq wkh dvvxpswlrq

<Lq sduwlfxodu/ Mhqvhq ^4<;9` surylghv h{dpsohv lq zklfk djhqf| frvwv ri iuhh fdvk
 rzv wudqvodwh lqwr ryhudffxpxodwlrq ri fdslwdo +h{fhvv rlo survshfwlrq lq wkh XV
hqhuj| vhfwru,1 Edjkdw hw do1 ^4<;<` vkrz krz wkh zdyh ri krvwloh wdnhryhuv lq wkh
XV e| wkh hqg ri wkh 4<;3*v kdv ehhq wuljjhuhg e| suhylrxvo| h{fhvvlyh frusrudwh
glyhuvl�fdwlrq1
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wkdw hdfk pdqdjhphqw whdp uhsruwv wr lwv gluhfw rzqhu/ dqg qrw gluhfwo|
wr wkh wrs1 Lq wklv fdvh/ lpshuihfw lqirupdwlrq wudqvplvvlrq dqg vwudwhjlf
olhv dpsoli| lqirupdwlrq dv|pphwu|1 Wkh vhfrqg phdvxuh DV\P lv dw
wkh jurxs ohyho= wkh udwlr ri wkh qxpehu ri vxevlgldulhv ehorqjlqj wr
gl�huhqw vhfwruv ri dfwlylw| glylghg wkurxjk wkh qxpehu ri vxevlgldulhv1
Wklv txdqwlw| phdvxuhv wkh ghjuhh ri glyhuvl�fdwlrq> lwv phdqlqj uholhv
rq wkh idfw wkdw lw lv pruh frvwo| wr d glyhuvl�hg jurxs wr glvflsolqh lwv
pdqdjhuv vlqfh lw zloo kdyh ohvv rssruwxqlw| wr xvh uhodwlyh shuirupdqfh
hydoxdwlrq +Kropvwurp ^4<;5`,143

Zh phdvxuh h{sursuldwlrq rssruwxqlwlhv dw wkh jurxs ohyho= zh wdnh
d gxpp| wkdw htxdov rqh li wkh �up*v FIU duh ohvv wkdq wkh dyhudjh
FIU wkh jurxs ohdghu kdv lq doo lwv vxevlgldulhv1 Lq wklv fdvh lqghhg/
dqg lq wkh devhqfh ri wudqvihu frvwv/ lw lv rswlpdo iru wkh frqwuroolqj
ohdghu wr wudqvihu doo ri lwv vxevlgldu|*v dvvhwv wr rwkhu �upv ri wkh jurxs1
H{sursuldwlrq lv wkhq olplwhg e| wkh idfw wkdw vrph dvvhwv duh wrr vshfl�f
ru frvwo| wr wudqvihu1

Wdeohv 8 dqg 9 suhvhqw wkh uhvxowv ri erwk hvwlpdwlrq vwudwhjlhv1 Uh0
vxowv lq grxeoh gl�huhqfhv kdyh ehhq rplwwhg iru h{srvlwlrq fodulw|> zh
irfxv rq gl�huhqfh LY hvwlpdwhv144 Rqo| FIU lv lqvwuxphqwhg/ zkloh
rxu phdvxuhv ri LD dqg h{sursuldwlrq dv dvvxphg h{rjhqrxv1 Wkhuh
lv dpsoh frqyhujhqfh ehwzhhq wkh wzr phwkrgrorjlhv= plqrulw| vkduh0
kroghu h{sursuldwlrq vhhpv wr eh wkh grplqdqw irufh lq vkdslqj wkh frvw
ri s|udplgdo rzqhuvkls/ zkloh rxu phdvxuhv ri lqirupdwlrq dv|pphwu|
idlo wr lq xhqfh prqlwrulqj frvwv sdudphwhuv1

7 Frqfoxvlrqv

Wklv sdshu kdv vkrzq wkdw s|udplgdo rzqhuvkls 0 d suhydohqw rujdql}d0
wlrqdo vwuxfwxuh dprqj Iuhqfk frusrudwlrqv 0 kdv vl}hdeoh djhqf| frvwv1
Wkhvh djhqf| frvwv dulvh ehfdxvh s|udplgdo rzqhuvkls ixuwkhu glvfrq0
qhfwv frqwuro uljkwv iurp rzqhuvkls= d jurxs ohdghu pd| kdyh h�hf0
wlyh frqwuro ryhu d vxevlgldu|/ zkloh kroglqj d vpdoo iudfwlrq ri lwv fdvk
 rz uljkwv1 Xvlqj urexvw hfrqrphwulf whfkqltxhv dqg dq hfrqrplfdoo|
irxqghg uhgxfhg irup/ L �qg vwurqj uhodwlrq ehwzhhq frusrudwh shuiru0
pdqfh dqg wkh vkduh ri fdvk  rz uljkwv/ zkloh wkh vkduh ri sulpdu| rzqhu
lq wrwdo htxlw| 0 d pruh wudglwlrqdo phdvxuh ri rzqhuvkls frqfhqwudwlrq 0

43Rwkhu phdvxuhv ri LD edvhg rq wkh wrwdo qxpehu ri vxevlgldulhv/ ru rq wkh wrwdo
qxpehu ri vhfwruv zlwklq wkh jurxs kdyh ehhq wulhg1 Wkh| frxog eh mxvwl�hg e|
glvhfrqrplhv ri vfdoh lq prqlwrulqj1 Wkh xvh ri wkhvh phdvxuhv lqvwhdg ri wkh rqhv
vkrzq lq wkh sdshu glg qrw fkdqjh wkh uhvxowv/ exw duh dydlodoeoh iurp wkh dxwkru
xsrq uhtxhvw1

44Grxeoh gl�huhqfh suhvhqw txdolwldwlyho| vlplodu uhvxowv/ exw wkhlu vljql�fdqfh lv
zhdnhu1
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Wdeoh 8= Plqrulw| Vkduhkroghu H{sursuldwlrq yv Lqirupdwlrq
Dv|pphwu|= Whvw L

Prgho 4 Prgho 5 Prgho 6 Prgho 4.5
Fdvk  rz uljkwv 3155 3143 3138 3155

+515, +519, +417, +513,
H{sursuldwlrq Rssruwxqlwlhv 03153 0 0 0314;
� FIU +41;, +41;,
Lqirupdwlrq Dv|pphwu| 4 0 3138 0 3135
� FIU +41;, +414,
Lqirupdwlrq Dv|pphwu| 5 0 0 313< 0
� FIU +317,

Vhfwru gxpplhv |hv |hv |hv |hv
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 316: 318; 31:< 316;

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Vwxghqw vwdwlvwlfv ehwzhhq sduhqwkhvlv1 Khwhurvnhgdvwlf
urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg yduldwlrqv ri fdvk
 rz uljkwv1 Lqirupdwlrq dv|pphwu| 4 lv edvhg rq wkh qxpehu ri od|huv vhsd0
udwlqj wkh vxevlgldu| iurp lwv jurxs ohdghu1 Lqirupdwlrq dv|phwu| 5 lv edvhg
rq wkh ghjuhh ri glyhuvl�fdwlrq dw wkh jurxs ohyho1 H{sursuldwlrq rssruwx0
qlwlhv lv d gxpp| htxdo wr 4 li wkh �up ohyho FIU lv ohvv wkdq wkh dyhudjh
jurxs FIU1 Wkhvh h{sodqdwru| yduldeohv duh dvvxphg h{rjhqrxv dqg duh qrw
lqvwuxphqwhg1
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Wdeoh 9= Plqrulw| Vkduhkroghu H{sursuldwlrq yv Lqirupdwlrq
Dv|pphwu|= Whvw LL

Prgho 4 Prgho 5 Prgho 6 Prgho 4.6
Fdvk  rz uljkwv 3155 3143 313; 3155

+513, +519, +51<, +513,
H{sursuldwlrq rssruwxqlw| 0314< 0 0 0314<

+41;, +41;,
Lqirupdwlrq Dv|pphwu| 4 0 3138 0 0

+41;,
Lqirupdwlrq Dv|pphwu| 5 0 0 03134 03134

+318, +31:,

Vhfwru gxpplhv |hv |hv |hv |hv
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 3194 31:5 31:5 3198

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Lqirupdwlrq dv|pphwu| 4 lv edvhg rq wkh qxpehu ri od|0
huv vhsdudwlqj wkh vxevlgldu| iurp lwv jurxs ohdghu1 Lqirupdwlrq dv|phwu| 5
lv edvhg rq wkh ghjuhh ri glyhuvl�fdwlrq dw wkh jurxs ohyho1 H{sursuldwlrq rs0
sruwxqlwlhv lv wkh dyhudjh jurxs FIU1 Vwxghqw vwdwlwlfv ehwzhhq sduhqwkhvlv1
Khwhurvnhgdvwlf urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg
yduldwlrqv ri fdvk  rz uljkwv1
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lv irxqg wr kdyh qr lpsdfw1 Rxu lqwhusuhwdwlrq lv wkdw/ lq vwrfn s|udplg/
frqwuro lv orfdwhg dw wkh wrs/ dqg yhu| olwwoh ghohjdwhg1 Iurp wkh txdqwl0
wdwlyh ylhzsrlqw/ wkhvh djhqf| frvwv dprxqw wr 4( WIS lq rxu vdpsoh/
dqg wr 6( WIS iru d txduwhu ri wkh vxevlgldulhv vxuyh|hg1 L wkhq wxuq wr
wkh fdxvhv ri wkhvh frvwv1 L �qg wkdw plqrulw| vkduhkroghu h{sursuldwlrq/
dqg qrw lqirupdwlrq dv|pphwulhv ehwzhhq wkh wrs dqg lwv vxevlgldu|/ lv
olnho| wr eh wkh gulylqj irufh1

L eholhyh wkhvh uhvxowv duh uhohydqw iurp wkh hfrqrplf srolf| ylhz0
srlqw1 Wkh| vxjjhvw wkdw vljql�fdqw h!flhqf| orvvhv iurp vhsdudwlrq
ri rzqhuvkls dqg frqwuro gr qrw rqo| dulvh iurp wkh Yheohqldq/ zlgho|
khog/ sxeolf frusrudwlrq/ exw dovr iurp d pxfk pruh suhydohqw rzqhuvkls
vwuxfwxuh= wkh vxevlgldu|1 Pruhryhu/ wkh uhvxowv lq wkh hqg ri wklv sdshu
vxjjhvw wkdw wkh vwdwh frxog suhyhqw wkhvh h!flhqf| orvvhv e| ixuwkhu
jxdudqwhhlqj wkh uljkwv ri plqrulw| vkduhkroghuv1

Wklv sdshu kdv ohiw pdq| txhvwlrqv xqdqvzhuhg/ wkdw frxog surylgh
iuxlwixo ohdgv iru ixuwkhu uhvhdufk1 Lq sduwlfxodu/ zk| zrxog rwkhu vkduh0
kroghuv eh zloolqj wr ex| htxlw| ri d vxevlgldu| wkdw wkh| gr qrw frqwuro
dqg zklfk wkh| nqrz zloo eh lqh!flhqwo| pdqdjhg B Wklv txhvwlrq srlqwv
wrzdugv wkh srwhqwldo ehqh�wv ri vwrfn s|udplgv/ zklfk frxog pdwfk wkh
frvwv zh kdyh kljkoljkwhg1 L dovr wklqn wkdw wkh lvvxh ri jurxs glyhuvl�fd0
wlrq ghvhuyhv d pruh wkrurxjk wuhdwphqw wkdq wkh rqh L jdyh lq wkh odvw
vhfwlrq1 Ilqdoo|/ wkhvh jurxs gdwd pd| doorz wr frpsxwh frqvrolgdwhg
dffrxqwv/ zklfk frxog eh uhodwhg wr rzqhuvkls vwuxfwxuh ri wkh jurxs
ohdghu1

Uhihuhqfhv

^4` Dqj/ Mdphv/ Froh/ Uheho/ dqgZxk Olq/ Mdphv ^5333` �Djhqf| Frvwv
dqg Rzqhuvkls Vwuxfwxuh� Wkh Mrxuqdo ri Ilqdqfh/ Yro 88/ Q��/
s1;40439

^5` Edjkdw/ Vdqmdl/ Vkohlihu/ D1/ dqg Ylvkq|/ U1 ^4<<3` �Krvwloh
Wdnhryhuv lq wkh 4<;3v= Wkh Uhwxuq wr Frusrudwh Vshfldol}dwlrq�
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ ss 40:6

^6` Ehefkxn/ Oxfldq/ Nuddnpdq/ U1 dqg Wuldqwlv/ J1 ^4<<<` �Vwrfn
S|udplgv/ Furvv Rzqhuvkls dqg Gxdo Htxlw|= Wkh Djhqf| Frvwv ri
Vhsdudwlqj Frqwuro Iurp Fdvk Iorz Uljkwv�/ QEHU ZS Q�9<84

^7` Ehuoh/ Dgroi dqg Phdqv/ J1 ^4<66` �Wkh Prghuq Frusrudwlrq dqg
Sulydwh Surshuw|�/ Qhz \run= Pdfploodq

^8` Jdoeudlwk/ Mrkq N1 ^4<9:` �Wkh Qhz Lqgxvwuldo Vwdwh�/ Ervwrq=
Krxjkwrq Pl"lq1

^9` Kropvwurp/ Ehqjw ^4<;5` �Prudo Kd}dug lq Whdpv�/ Ehoo Mrxuqdo
ri Hfrqrplfv

^:` Mhqvhq/ Plfkdho ^4<;9` �Djhqf| Frvwv ri Iuhh Fdvk Iorzv�/ Dphu0
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lfdq Hfrqrplf Uhylhz Sdshuv dqg Surfhhglqjv/ yro :9/ s 656065<1
^;` Mhqvhq/ Plfkdho/ dqg Phfnolqj/ Z1 ^4<:9` �Wkhru| ri wkh Ilup=

Pdqdjhuldo Ehkdylrxu/ Djhqf| Frvwv/ dqg Rzqhuvkls Vwuxfwxuh�/
Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ Yro 7/ ss 638 0693

^<` Nuhps/ Holvdehwk/ dqg Vhyhvwuh M1 ^5333` �Rzqhuvkls Frqfhqwudwlrq
dqg Shuirupdqfh= Qhz Hylghqfh iru Iudqfh�/ plphr Edqtxh gh
Iudqfh1

^43` OdSruwd/ Udidho/ Orsh} gh Vlodqhv/ I1 dqg Vkohlihu/ D1 ^4<<;` �Fru0
srudwh Rzqhuvkls Durxqg wkh Zruog�/ QEHU ZS Q� 99581

^44` Prxvvdodp/ Ndulp ^5333` �Fdudfwìulvwltxh ghv Jurxshv hw Shuiru0
pdqfhv ghv Iloldohv�/ plphr LQVHH1

^45` Qlfnhoo/ Vwhskhq ^4<<9` �Frpshwlwlrq dqg Frusrudwh Shuirupdqfh�
Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yo 437/ Q�e/ ss :570:79

^46` Qlfnhoo/ Vwhskhq/ Qlfrolwvdv/ Gdskqh/ dqg Gu|ghq/ Qhlo ^4<<:`
�Zkdw Pdnhv Ilupv Shuirup Zhoo B�/ Hxurshdq Hfrqrplf Uhylhz/
Yro 74/ s1 :;60:<91

^47` Vfkplgw/ Nodxv ^4<<:` �Pdqdjhuldo Lqfhqwlyhv dqg Surgxfw Pdunhw
Frpshwlwlrq�/ Wkh Uhylhz ri Hfrqrplf Vwxglhv/ Yro 97/ ss 4<405461

^48` Vkohlihu/ Dqguhl/ dqg Ylvkq|/ Urehuw ^4<;9` �Odujh Vkduhkroghuv
dqg Frusrudwh Frqwuro� Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro <7/ Q��/
s1 79407;;

^49` Vkohlihu/ Dqguhl/ dqg Ylvkq|/ Urehuw ^4<<:` �D Vxuyh| ri Frusrudwh
Jryhuqdqfh� Mrxuqdo ri Ilqdqfh/ yro OLL/ Q�2/ s1 :6:0:;4

^4:` Vkruw/ Khohq/ ^4<<7` �Rzqhuvkls/ Frqwuro/ Ilqdqfldo Vwuxfwxuh dqg
wkh Shuirupdqfh ri Ilupv� Mrxuqdo ri Hfrqrplf Vxuyh|v/ yro ;/ Q�6/
ss 536057<

^4;` Yheohq/ Wkruvwhlq ^4<37` �Wkhru| ri wkh Exvlqhvv Hqwhusulvh�

8 Dsshqgl{= Ghulydwlrq ri Htxdwlrq +4,

Iurp wkh �uvw rughu frqglwlrqv/ e� dqg e� pxvw vroyh=
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Iurp wkh �uvw rughu frqglwlrqv ri sur�w pd{lpl}dwlrq=
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zkhuh 5 lv d idfwru wkdw lq xhqfhv prqlwrulqj frvwv +olnh wkh h�hfwlyh
qxpehu ri vxevlgldulhv ehwzhhq � dqg � iru h{dpsoh,1 #�� dqg #�� duh
wkh uhvshfwlyh hodvwlflwlhv ri �� dqg �� zlwk uhvshfw wr e�� dqg e��1 Zh
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4 Lqwurgxfwlrq

Wkh Ehuoh dqg Phdqv ylhz ri d sxeolf/ zlgho| khog/ pdqdjhu frqwuroohg
frusrudwlrq lv qrz nqrzq wr eh d vlqjxodulw| ri Hqjolvk Vshdnlqj frxq0
wulhv +OdSruwd hw do1 ^4<<<`,1 Hyhq wkhuh/ lwv uhohydqfh lv uhvwulfwhg
wr odujh frusrudwlrqv14 Durxqg wkh zruog/ prvw �upv duh lq jhqhudo
sulydwho| khog dqg rzqhu frqwuroohg1 Yhu| riwhq/ wkrxjk/ wklv rzqhu
kdsshqv wr eh dqrwkhu frusrudwlrq1 Wkh �up lv wkhq wkh vxevlgldu| ri
d jurxs= wklv rujdql}dwlrqdo irup fdudfwhul}hv frpsdqlhv wkdw duh frq0
wuroohg e| d prwkhu �up wkurxjk d vwrfn s|udplg15

Krzhyhu/ dowkrxjk jurxs ohdghuv whqg wr nhhs wkhlu vxevlgldulhv xq0
ghu frqwuro/ jurxsv duh srwhqwldoo| vxemhfw wr odujh djhqf| frvwv1 Vwrfn
s|udplgv doorz wkh jurxs ohdghu wr krog idu pruh frqwuro wkdq fdvk  rz
uljkwv ryhu lwv vxevlgldulhv +Ehefkxn hw do1 ^4<<<`,1 Wr vhh zk|/ wklqn
ri d vlpsoh vwrfn s|udplg1 D �up � krogv 84( ri dqrwkhu frusrudwlrq
�*v htxlw|/ zklfk lq wxuq kdv 84( ri d wklug �up �1 Lq wklv h{dpsoh/ �
kdv h�hfwlyh frqwuro ri �/ exw fdq fodlp rqo| 58( ri lwv fdvk  rz uljkwv1
Vxfk d glvfrqqhfwlrq ehwzhhq rzqhuvkls dqg h�hfwlyh frqwuro uljkwv zloo
uhvxow lq orzhu vxevlgldu| shuirupdqfh1 Iru wzr srvvleoh uhdvrqv1 Wkh
�uvw rqh lv lqirupdwlrq dv|pphwu| ehwzhhq wkh vxevlgldu|*v pdqdjhphqw
whdp dqg wkh wrs ri wkh vwrfn s|udplg1 Ryhufrplqj wklv lqirupdwlrq
dv|pphwu| lv frvwo|/ dqg wkh jurxs ohdghu*v lqfhqwlyh wr gr vr ghshqgv
rq lwv vkduh ri wkh fdvk  rz uljkwv1 Vhfrqgo|/ wkh jurxs ohdghu kdv erwk
lqfhqwlyh dqg srzhu wr h{sursuldwh wkh vxevlgldu|*v plqrulw| vkduhkrog0
huv1 Iru h{dpsoh/ h{sursuldwlrq frxog wdnh wkh irup ri dvvhw wudqvihu
ru sxufkdvh ri wkh vxevlgldu|*v rxwsxw dw sulfh orzhu wkdq suhydlolqj rq
wkh pdunhw1 Zkdwhyhu wkh phfkdqlvp lqyroyhg krzhyhu/ vwrfn s|udplgv
dpsoli| wkh sureohp ri vhsdudwlrq ri rzqhuvkls dqg frqwuro1

Wklv sdshu lv d �uvw hpslulfdo dwwhpsw dw hydoxdwlqj wkh vhsdudwlrq ri
rzqhuvkls dqg frqwuro lq vxevlgldulhv1 L �uvw hpslulfdoo| hvwdeolvk wkdw/
lq d vwrfn s|udplg/ vxevlgldu| frqwuro lv qrw h�hfwlyho| h{huwhg e| lwv
gluhfw rzqhu +� lq wkh deryh h{dpsoh,/ exw e| wkh wrs ri wkh jurxs +�,1
Khqfh/ dv idu dv vxevlgldulhv duh frqfhuqhg/ rzqhuvkls frqfhqwudwlrq kdv
wr eh phdvxuhg wkurxjk h�hfwlyh fdvk  rz uljkwv +2DI,/ dqg qrw wkurxjk
wkh grplqdqw rzqhu vkduh ri htxlw| +D�I,1 Wklv glvwlqfwlrq kdv lpsru0
wdqw frqvhtxhqfhv lq whupv ri djhqf| frvwv phdvxuhphqw/ vlqfh frusrudwh
shuirupdqfh lv kljko| uhodwhg wr fdvk  rz uljkwv61 L �qg wkdw/ iru 58( ri

4Iru d XV vwxg| ri wkh vhsdudwlrq ri rzqhuvkls dqg frqwuro lq vpdoo �upv/ vhh
Dqj hw do1 ^5333`

5Dowhuqdwlyh vwuxfwxuhv/ vxfk dv furvv rzqhuvkls ru gxdo htxlw| fodvv/ kdyh ehhq
hpskdvl}hg dqg wkhruhwlfdoo| dvvhvvhg e| Ehefkxn hw do1 ^4<<<`1 Wkhvh duh krzhyhu
ohvv suhydohqw/ dqg zloo eh ljqruhg lq wklv sdshu1

6Pruhryhu/ wkhvh wzr phdvxuhv whoo yhu| gl�huhqw vwrulhv lq wkh vdpsoh= iru d
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wkh �upv lq wkh vdpsoh/ frvwv ri vhsdudwlrq ri rzqhuvkls dqg frqwuro gxh
wr wkh jurxs vwuxfwxuh dprxqw wr 6( ri wrwdo idfwru surgxfwlylw|1 L wkhq
exlog dq hpslulfdo phwkrgrorj| lq rughu wr glvfulplqdwh dprqj wkh wzr
srwhqwldo phfkdqlvpv wkdw uhodwh fdvk  rz uljkwv dqg frusrudwh shuiru0
pdqfh= lqirupdwlrq dv|pphwulhv yv plqrulw| vkduhkroghu h{sursuldwlrq1
L �qg vwurqj hylghqfh lq idyru ri wkh vhfrqg rqh1

Khdylo| lq xhqfhg e| Yheohq*v ^4<37` dqg Jdoeudlwk*v ^4<9:` ylhz ri
vkduhkroglqj dv devhqwhh rzqhuvkls/ wkh olwhudwxuh kdv jlyhq eluwk wr
pdq| hpslulfdo vwxglhv rq wkh vhsdudwlrq ri rzqhuvkls dqg frqwuro ri
sxeolf/ zlgho| khog frusrudwlrqv +vhh Vkruw ^4<<7`/ Vkohlihu dqg Ylvkq|
^4<<:` iru vxuyh|v,1 Wkh lvvxh ri wkh jryhuqdqfh ri vxevlgldulhv/ e| idu
pruh frpprq wkdq sxeolfo| olvwhg frusrudwlrqv/ kdv ehhq vxusulvlqjo|
ljqruhg vr idu1 Wklv sdshu pdnhv xvh ri d xqltxh Iuhqfk gdwdvhw ri
�up0wr0�up rzqhuvkls uhodwlrqv lq rughu wr irfxv rq wkh vhsdudwlrq ri
rzqhuvkls dqg frqwuro zlwklq jurxsv/ l1h1 vwrfn s|udplgv1 Wklv doorzv wr
kljkoljkw wkh uhohydqfh ri dq dowhuqdwlyh phdvxuh ri rzqhuvkls frqfhq0
wudwlrq= wkh jurxs ohdghu fdvk  rz uljkwv1 Pruhryhu/ zh duh lq srvlwlrq
wr glvfulplqdwh dprqj wzr phfkdqlvpv/ lqirupdwlrq dv|pphwu| ru pl0
qrulw| vkduhkroghu h{sursuldwlrq1

Lq dgglwlrq wr lwv qryho frqfhuq derxw vxevlgldu|/ wklv sdshu lqwur0
gxfhv vrph phwkrgrorjlfdo lqqrydwlrq lq wkh vwxg| ri wkh frvwv ri vhs0
dudwlrq ri rzqhuvkls dqg frqwuro1 Iluvw/ L exlog dq hfrqrplf prgho
zkrvh uhgxfhg irup lv vlpsoh wr hvwlpdwh/ dqg zklfk surylghv vwuxfwxudo
+hfrqrplf, frqwhqw wr sdudphwhuv lqyroyhg lq wkh fruuhodwlrq ri �up shu0
irupdqfh dqg rzqhuvkls frqfhqwudwlrq1 Khqfh/ zkloh lqwhusuhwdwlrqv duh
pdgh frqglwlrqqdo rq wkdw prgho ehlqj wuxh/ lw doorzv wr surylgh hfr0
qrplf irxqgdwlrq wr rxu hpslulfdo vwudwhj|1 Vhfrqg/ wklv prgho doorzv
wr dffrxqw iru ydulrxv hfrqrphwulf olplwdwlrqv xvxdoo| idfhg e| hpslulfdo
vwxglhv ri vhsdudwlrq ri rzqhuvkls dqg frqwuro/ olnh xqrevhuyhg khwhur0
jhqhlw|/ phdvxuhphqw huuru dqg vlpxowdqhlw| eldvhv1 Zh xvh �{hg h�hfwv
dqg LY whfkqltxhv wr dffrxqw iru wkhvh eldvhv1 Wkhuh duh hfrqrplf uhd0
vrqv wr eholhyh wkdw wkhvh eldvhv pd| eh vl}hdeoh7/ dqg lqghhg wkh| duh/

vl}hdeoh vkduh ri doo revhuydwlrqv +58(,/ sulpdu| rzqhu*v vwdnh ghslfwv kljko| frq0
fhqwudwhg rzqhuvkls +wkh dyhudjh grplqdqw rzqhu kdv <7( ri htxlw|,/ zkloh jurxs
ohdghu fdvk  rz uljkwv duh pxfk pruh prghudwh +dyhudjh FIU ri wkh jurxs ohdghu lv
96(,

7Xqrevhuyhg khwhurjhqhlw| pd| eldv rxu hvwlpdwhv xszdug/ vlqfh surgxfw pdunhw
frpshwlwlrq dqg rzqhuvkls frqfhqwudwlrq whqg wr eh vxevwlwxwh wr lpsrvh pdqdjhuldo
glvflsolqh iru h{dpsoh1 Khqfh/ �upv wkdw rshudwh rq roljrsrolvwlf pdunhwv zloo whqg
wr kdyh pruh frqfhqwudwhg rzqhuvkls dqg d ehwwhu shuirupdqfh1
Vlploduo|/ xszdug vlpxowdqhlw| eldv pd| dulvh li wkh jurxs ohdghu ghflghv wr surylgh

lwv vxevlgldu| zlwk qhz whfkqrorj| 0 wkurxjk fkhds �qdqflqj iru h{dpsoh1 Lq wklv
fdvh/ lw lv rswlpdo wr lqfuhdvh lwv vwdnh lq wkh �up*v fdvk  rzv1
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dv glvfxvvhg lq wkh pdlq wh{w1
Vhfwlrq 5 eulh | ghvfulehv gdwd frqvwuxfwlrq dqg pdnhv/ wkurxjk gh0

vfulswlyh vwdwlvwlfv/ d vwurqj fdvh lq idyru ri fdvk  rz uljkwv dv rssrvhg wr
grplqdqw rzqhu vkduh dv d phdvxuh ri rzqhuvkls frqfhqwudwlrq1 Vhfwlrq
6 lqwurgxfhv wkh hfrqrplf prgho/ ghulyhv wkh uhgxfhg irup1 Hvwlpdwhv
duh wkhq suhvhqwhg dqg glvfxvvhg1 Vhfwlrq 7 frqfoxghv dqg jlyhv ohdgv
iru ixuwkhu uhvhdufk1

5 Gdwd dqg Suholplqdu| Vwdwlvwlfv

Rxu edvlf gdwdvhw lv d sdqho ri Iuhqfk frusrudwlrqv ryhu wkh 4<;<04<<:
shulrg1 Lw surylghv lqirupdwlrq derxw wkhlu shuirupdqfh dqg derxw wkhlu
rzqhuvkls vwuxfwxuh1 Erwk slhfhv ri lqirupdwlrq duh gudzq iurp wzr
vhsdudwh vxuyh|v frqgxfwhg hdfk |hdu e| wkh Iuhqfk vwdwlvwlfdo r!fh
+oldlvrqv �qdqflëuhv dqg eìqì�fhv lqgxvwulhov hw frpphufldx{/ LQVHH,1
Zh zloo ghvfuleh wkhvh gdwdvhwv yhu| eulh | lq wkh �uvw vxevhfwlrq1 Zh
wkhq frqvwuxfw rxu pdlq gdwdvhw/ dqg surylgh ghvfulswlyh vwdwlfv lq rughu
wr prwlydwh wkh xvh ri dq dowhuqdwlyh phdvxuh ri rzqhuvkls frqfhqwudwlrq
iru vxevlgldulhv1

514 Edvlf Gdwdvhwv
Wkh jrdo ri rxu pdlq vxuyh| +�qdqfldo uhodwlrqv, lv wr surylgh ghwdlohg
lqirupdwlrq derxw rzqhuvkls uhodwlrqv ehwzhhq Iuhqfk frusrudwlrqv1 Lw
kdv ehhq frqgxfwhg hdfk |hdu ehwzhhq 4<;< dqg 4<<:1 Lw frqvlvwv ri dq
h{sdqglqj vdpsoh ri vrph 83/333 �up2frusrudwh rzqhu uhodwlrqv lq wkh
�uvw |hdu wr vrph 443/333 vxfk uhodwlrqv lq 4<<:1 Lwv �hog lv xquhvwulfwhg/
dqg fryhuv doo lqgxvwulhv iurp pdqxidfwxulqj wr vhuylfhv1 Iru hdfk �up
suhvhqw lq wkh vdpsoh/ lw uhfrugv wkh vkduh ri htxlw| khog e| d jlyhq
rzqhu/ dqg erwk �up dqg rzqhu*v < gljlw lghq�|lqj qxpehu +VLUHQ,1
Vrph �upv kdyh pruh wkdq rqh odujh rzqhu/ dqg duh wkhuhiruh uhsuh0
vhqwhg e| pruh wkdq rqh revhuydwlrq1 Wkh vdpsolqj phwkrg jrhv dv
iroorzv= hdfk |hdu/ wkh vxuyh| lv frqgxfwhg dprqj doo �upv hpsor|lqj
pruh wkdq 833 shrsoh/ zlwk wrwdo vdohv deryh 533 ploolrqv iudqfv +vrph
63 ploolrqv grooduv, ru frusrudwlrqv zkrvh wrwdo htxlw| kroglqj h{fhhgv ;
ploolrqv iudqfv +vrph 416 ploolrq grooduv,1 Lq dgglwlrq/ wkh vxuyh| phwkrg
dggv wr wklv fruh vdpsoh doo frpsdqlhv zkrvh htxlw| zhuh sduwldoo| khog
e| frusrudwlrqv wkdw zhuh suhvhqw lq wkh vdpsoh wkh |hdu ehiruh1 Lw dovr
dggv doo frpsdqlhv zkr kdg vljql�fdqw vwdnh lq wkh �upv douhdg| suhvhqw
lq wkh suhylrxv |hdu1 Khqfh/ hdfk |hdu/ qhz �upv duh dgghg wkdw kdg
rzqhuvkls olqnv zlwk �upv douhdg| suhvhqw lq wkh vdpsoh/ ru qhz �upv
wkdw kdyh qr vxfk wlhv zlwk vdpsohg frpsdqlhv/ exw zkr hqwhuhg wkh

Lq wkh rssrvlwh/ phdvxuhphqw huuru whqgv wr fdxvh d grzqzdug eldv1
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edvlf �odujh frusrudwlrq� fruh vdpsoh1
Shuirupdqfh phdvxuhv duh surylghg e| wkh Eìqì�fhv lqgxvwulhov hw

frpphufldx{ vxuyh|1 Lw lv gudzq iurp dq dgplqlvwudwlyh gdwdedvh gh0
vljqhg wr khos wkh froohfwlrq ri wd{hv rq frusrudwh sur�wv dqg ydoxh
dgghg1 Wklv vxuyh| wkhuhiruh kdv dq h{whqvlyh fryhudjh dqg uhfrugv gh0
wdlohg dqg uhodwlyho| dffxudwh lqirupdwlrq rq �upv* dffrxqwv dqg hpsor|0
phqw1 Iurp wkh ydulrxv yduldeohv dydlodeoh lq wklv gdwdvhw/ zh nhhs wkh
�up lghqwli|lqj qxpehu +VLUHQ/ iru pdwfklqj sxusrvhv,/ ydoxh dgghg/
fdslwdo +dv phdvxuhg e| �{hg dvvhwv,/ hpsor|phqw +lq whupv ri zrunhuv,/
oderu frvwv +dyhudjh oderu frvw shu zrunhu,/ fdslwdo frvwv +dyhudjh ghew
frvw shu iudqf eruurzhg, dqg wkh vhfwru ri dfwlylw|1

Lq d �uvw vwhs/ rxu edvlf gdwdvhw lv rewdlqhg wkurxjk pdwfklqj erwk
vdpsohv e| VLUHQ dqg |hdu1 9::/64< revhuydwlrqv duh suhvhqw lq erwk
vxuyh|v/ fruuhvsrqglqj wr 83/588 �upv 0 rzqhu uhodwlrqv lq 4<;< dqg
<8/47: lq 4<<:1 Iru wkh dyhudjh �up 0 rzqhu uhodwlrq/ wkh htxlw| vwdnh
lv odujh= 86(1 Orrnlqj dw wkh dyhudjh frusrudwlrq/ wkh pdmru frusrudwh
rzqhu krogv vrph 95( ri htxlw|1 98( ri wkh �upv lq rxu vdpsoh kdyh d
sulpdu| rzqhu kroglqj pruh wkdq 83( ri wkh vkduhv/ dqg duh wkhuhiruh
vxevlgldulhv1 Khqfh/ rzqhuvkls frqfhqwudwlrq lv kljk/ dqg dw ohdvw 526 ri
wkh frusrudwlrqv duh vxevlgldulhv ri rwkhuv1

515 Gdwd Frqvwuxfwlrq
Dv idu dv rxu vdpsoh fdq eh frqvlghuhg dv uhsuhvhqwdwlyh/ lw lv wkhuhiruh
yhu| frpprq iru Iuhqfk �upv wr eh frqwuroohg e| dqrwkhu frusrudwlrq1
Dv zh gh�qh lw/ frqwuro fdq wdnh wkh irup ri gluhfw vkduh rzqhuvkls 0 d
�up D lv vdlg wr gluhfwo| frqwuro E zkhq lw krogv pruh wkdq 83 shufhqw
ri E*v htxlw|1 Exw frqwuro fdq dovr eh lqgluhfw= �up D frqwurov vhyhudo
�upv/ zkrvh wrwdo vwdnh lq E*v htxlw| h{fhhgv 83 shufhqw1 Zh wkhq
dovr vd| wkdw D frqwurov E/ exw wkdw wkh frqwuro lv lqgluhfw1 Ilupv wkdw
kdyh wkh vdph xowlpdwh rzqhu duh vdlg wr ehorqj wr wkh vdph jurxs1 E|
gh�qlwlrq/ wkh xowlpdwh rzqhu lv qrw frqwuroohg e| dq| �up/ dqg lv fdoohg
jurxs ohdghuv1 Wkh jurxs ohdghu pd| eh zlgho| khog/ exw pd| dovr eh
frqwurohg e| wkh vwdwh ru d idplo|1

Zh wkhq frqvwuxfw dq dojru|wkp lq rughu wr ghwhuplqh hdfk �up*v
jurxs ohdghu dvvxplqj lw lv lq rxu vdpsoh1 Wklv dojru|wkp orrnv iru
s|udplgdo rzqhuvkls dqg jrhv lq wzr vwhsv1 Iluvw/ zh wdnh doo �upv wkdw
duh gluhfwo| frqwuroohg e| dqrwkhu frusrudwlrq1 Wkhvh frusrudwlrqv duh
srwhqwldoo| jurxs ohdghuv1 Zh wkhq wdnh wkh vdpsoh ri wkhvh srwhqwldo
jurxs ohdghuv/ dqg orrn iru wkh rqh wkdw duh gluhfwo| frqwuroohg e| dq0
rwkhu frusrudwlrq1 Zh lwhudwh/ dqg jr xs wkh vwrfn s|udplg dv idu dv rxu
vdpsoh shuplwv1 Zh hqg xs zlwk fkdlqv ri gluhfw frqwuro ehwzhhq vxe0
vlgldulhv dqg wkhlu jurxs ohdghu> wkh qxpehu ri vwhsv lv fdoohg wkh udqn
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Iljxuh 4= Jurxs uhfrqvwuxfwlrq iurp wkh vdpsoh

ri frqwuro1 Wkh vhfrqg vwhs ri wkh dojru|wkp dlpv dw lqfoxglqj vrph ri
wkh lqgluhfwo| frqwuroohg �upv1 Zh orrn iru doo frusrudwlrqv zkrvh pruh
wkdq kdoi ri wkh htxlw| lv khog e| wzr ru pruh �upv frqwuroohg e| d vlq0
joh jurxs ohdghu/ dqg vwrs wkhuh1 Khqfh/ vrph ri wkh frpsoh{ uhodwlrqv
ehwzhhq d vxevlgldu| dqg lwv jurxs ohdghu duh qrw fdswxuhg e| rxu dojr0
u|wkp1 Dq h{hpsoh lv jlyhq lq �jxuh 41 Krzhyhu/ vlqfh wkh vhfrqg vwhs
ri rxu dojru|wkp dggv ohvv wkdq 4( wr wkh wrwdo ri rxu revhuydwlrqv/ zh
wklqn wkdw vxfk fdvhv duh uduh lq wkh gdwd1

Zh hqg xs zlwk dq xqedodqfhg sdqho ri vxevlgldulhv 0 485/:;3 re0
vhuydwlrqv1 Gxh wr wkh h{sdqglqj qdwxuh ri wkh lqlwldo vdpsoh/ zh kdyh
</<99 �upv lq 4<;< dqg 57/994 lq 4<<:1 Iru hdfk ri wkhp/ zh nqrz wkh
lghqwlw| 0 lq whupv ri lghqwli|lqj qxpehu VLUHQ 0 ri wkh pdmru vkduh0
kroghu/ dqg wkdw ri wkh jurxs ohdghu1 Zh dovr nqrz wkh udqn ri frqwuro
ri hdfk ri wkhvh vxevlgldulhv1 Lq 77( ri wkh fdvhv/ wkh pdmru vkduhkroghu
lv qrw frqwuroohg/ l1h1 wkh udqn ri frqwuro lv htxdo wr rqh1 Iru doprvw
58( ri rxu revhuydwlrqv krzhyhu/ wkhuh duh dw ohdvw 6 od|huv ehwzhhq wkh
jurxs ohdghu dqg lwv vxevlgldu|1

Dv irufhixoo| dujxhg e| Ehefkxn hw do1 ^4<<<`/ wkh suhvhqfh ri vhyhudo
od|huv fdq lqfuhdvh wkh sureohp ri vhsdudwlrq ri rzqhuvkls dqg frqwuro1
Wklqn ri wkh h{dpsoh jlyhq lq �jxuh 6= WJ krogv 84( ri E/ zklfk
krogv 84( ri F/ zklfk lq wxuq krogv 84( ri G1 G lv ixoo| frqwuroohg
e| WJ wkurxjk wklv s|udplgdo duudqjhphqw1 WJ krzhyhu rqo| krogv
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Iljxuh 5= Dq H{dpsoh ri S|udplgdo Rzqhuvkls= YLYHQGL*v Whohfrp
Dfwlylw|

D�I � D�I � D�I ' �2�DI ri wkh fdvk  rz uljkwv1 Khqfh/ s|udplgdo
rzqhuvkls vwuxfwxuhv whqg wr jlyh wr wkh jurxs ohdghu frqwuro lq h{fhvv
wr lwv fdvk  rz uljkwv/ dqg 0 surylghg wkhuh lv pruh wkdq rqh od|hu 0
dpsoli| wkh sureohp ri vhsdudwlrq ri rzqhuvkls dqg frqwuro18

Zh wkhuhiruh xvhg rxu dojru|wkp wr frpsxwh/ iru doo wkh vxevlgldulhv
ri rxu vdpsoh/ wkh fdvk  rz uljkwv ri wkh jurxs ohdghu1 Iru rzqhuvkls
uhodwlrqv rewdlqhg lq vwhs 4 ri rxu dojru|wkp/ zh frpsxwh wkh fdvk  rz
uljkwv dv wkh surgxfw ri htxlw| vkduhv dw hdfk od|hu/ dv lq wkh deryh
h{dpsoh1 Zkhq wkh udqn ri frqwuro lv 4/ wkh fdvk  rz uljkwv wkhq htxdov
wkh vkduh ri htxlw| khog e| wkh jurxs ohdghu/ zklfk lv mxvw deryh wkh
vxevlgldu| lq wklv fdvh1 Iru wkrvh vxevlgldulhv wkdw zhuh rewdlqhg lq vwhs
5 ri rxu dojru|wkp/ wkh FIU duh gh�qhg dv wkh vxp ri htxlw| vkduh khog
e| frusrudwlrqv frqwuroohg e| wkh vdph jurxs ohdghu/ zhljkwhg e| wkh
vkduhv ri FIU ri hdfk ri wkhvh �upv1

Iru uhjuhvvlrq sxusrvh/ zh zloo irfxv rq wkh 5/454 vxevlgldulhv wkdw
duh suhvhqw wkurxjkrxw wkh 4<;<04<<: shulrg1 Rxu uhvxowv pd| wkxv

8YLYHQGL 0 d Iuhqfk whohfrp2hqylurqphqw2phgld jurxs 0 surylghv dq lqwhuhvwlqj
uhdo olih h{dpsoh ri gloxwlrq ri rzqhuvkls wkurxjk s|udplgdo vwrfn rzqhuvkls1 Lwv
s|udplgdo Vwuxfwxuh lv ghwdlohg lq �jxuh 51 Iru h{dpsoh/ wkh jurxs ohdghu 0 YLYHQGL
kroglqj 0 frqwurov VIU 0 wkh vhfrqg odujhvw preloh rshudwru lq Iudqfh/ zkloh kdylqj
rqo| 68( ri lwv fdvk  rz uljkwv1 Lw dovr frqwurov DRO2FVL 0 d Iuhqfk lqwhuqhw vhuylfh
surylghu/ zlwk rqo| 58( ri wkh fdvk  rz uljkwv1
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Iljxuh 6= Krz S|udplgdo Vwuxfwxuh Dpsol�hv wkh Vhsdudwlrq ri Rzqhu0
vkls dqg Frqwuro

eh d�hfwhg e| dq lpsruwdqw vhohfwlrq eldv1 Lq sduwlfxodu/ li zh eholhyh
wkdw �upv rxwvlgh jurxsv kdyh d odujhu suredelolw| ri ghfolqh ru ghdwk
+wkurxjk edqnuxswf| ru dftxlvlwlrq,1 Vxfk dq h�hfw zloo krzhyhu eldv
grzqzdug rxu hvwlpdwhv ri wkh uhodwlrq ehwzhhq rzqhuvkls frqfhqwudwlrq
dqg �up shuirupdqfh1

516 Fdvk Iorz Uljkwv dqg wkh Vhsdudwlrq ri Rzq0
huvkls dqg Frqwuro zlwklq Jurxsv

Zh wkxv kdyh frqvwuxfwhg d sdqho ri vxevlgldulhv zlwk wzr phdvxuhv
ri rzqhuvkls frqfhqwudwlrq zlwklq jurxsv +wkh vkduh ri wkh grplqdqw
vkduhkroghu/ dqg wkh FIU khog e| wkh jurxs ohdghu,1 Zh kdyh vhhq
wkdw wkh| pd| gl�hu vxevwdqwldoo|/ surylghg wkh frusrudwlrq ehorqjv wr d
vwrfn s|udplg wkdw kdv pruh wkdq 4 od|hu1 Wklv vhfwlrq grfxphqwv dqg
ghvfulehv wkh gl�huhqfhv ehwzhhq wkh wzr phdvxuhv1

Wdeoh 4 surylghv ghvfulswlyh vwdwlvwlfv iru wzr gdwdvhwv erwk lq 4<;<
dqg lq 4<<:1 Wkh �uvw rqh lv wkh edodqfhg sdqho ri 5/454 vxevlgldulhv
exlow deryh +sdqho D,1 Wkh vhfrqg rqh lv dq xqedodqfhg sdqho ri �odujh�
frusrudwlrqv gluhfwo| wdnhq iurp wkh �qdqfldo uhodwlrq vxuyh|/ iru zklfk lw
lv uhsuhvhqwdwlyh +zh wkxv irfxvhg rq �upv wkdw duh deryh wkh wkuhvkrogv
jlyhq lq wkh ehjlqqlqj ri vhfwlrq 514,1 Iru wkrvh �upv wkdw duh frq0
wuroohg/ zh shuiruphg wkh vdph dojru|wkp dv wkh rqh ghvfulehg deryh1

:



Wdeoh 4= Jurxs Vwuxfwxuh Fkdqjh= 4<;< 0 4<<:

Sdqho D Sdqho E
4<;< 4<<: 4<;< 4<<:

Fdvk  rz uljkwv ;317 ;31: :318 :618
+318, +318, +31:, +319,

Udqn ri Frqwuro 41;5 5144 4167 4188
+3135, +3135, +3135, +3135,

Sulpdu| Rzqhu Vkduh <414 <61: ::17 ;419
+316, +316, +31:, +318,

Vkduh ri Vxevlgldulhv 43313 43313 ;316 ;816
0 0 +31<, +319,

Revhuydwlrqv 4<3;< 4<3;< 4<<<; 4<<<;

Qrwh= Phdq ydoxh iru hdfk |hdu1 Sdqho D lv d edodqfhg sdqho ri 5454 vxe0
vlgldulhv frqwlqxrxvo| suhvhqw lq wkh gdwd ryhu wkh 4<;< 0 4<<: shulrg1 Sdqho
E lv dq xqedodqfhg sdqho ri �upv zkrvh wrwdo vdohv h{fhhg 733 ploolrq iudqfv
ru zkrvh wrwdo hpsor|phqw lv deryh 833 zrunhuv1

Khqfh/ wklv vhfrqg gdwdvhw lv d uhsuhvhqwdwlyh xqedodqfhg sdqho ri odujh
�upv/ zkhuh zh kdyh frpsxwhg wkh jurxs ohdghu fdvk  rz uljkwv zkhq
wkh| duh vxevlgldulhv +sdqho E,1 Vlqfh rxu jrdo lq wklv sdshu lv wr vwxg|
vxevlgldulhv/ zh mxvw suhvhqw sdqho E wr dvvhvv uhsuhvhqwdwlyhqhvv ri sdqho
D/ dqg wdeoh 4 lv wkh rqo| rqh zkhuh lw dsshduv1

Ohw xv vwduw zlwk wkh uhsuhvhqwdwlyh +ri odujh �upv, gdwdvhw1 Lq
4<<:/ pruh wkdq ;8( ri wkhp duh vxevlgldulhv wr d jurxs1 Wklv vkduh
kdv lqfuhdvhg vlqfh 4<;</ exw zdv douhdg| yhu| odujh +;3(,1 Dv idu dv
phglxp2odujh �upv duh frqfhuqhg/ Iuhqfk frusrudwlrqv ehorqj prvwo|
wr d jurxs1 Wklv uhvxow lv qrw qhz vlqfh lw zdv lqghhg wkh prwlydwlrq
iru vwduwlqj wkh �qdqfldo uhodwlrq vxuyh| lq wkh 4<;3v $ Rq d eurdghu/
pruh uhsuhvhqwdwlyh ri vpdoo �upv/ vdpsoh/ Nuhps dqg Vhyhvwuh ^5333`
lqghhg �qg wkdw ;3( ri wkh Iuhqfk �upv duh vxevlgldulhv lq 4<<791 Doo
lq doo/ wklv vxjjhvw wkdw dq| surshu dvvhvvhphqw ri wkh uhodwlrq ehwzhhq
rzqhuvkls dqg frqwuro ri wkhvh xqolvwhg frusrudwlrq uhtxluhv wkdw zh df0
frxqw iru wklv jurxs vwuxfwxuh1 Wkh idfw wkdw dq lqfuhdvlqj sursruwlrq
ri �upv ehfdph vxevlgldulhv h{sodlqv wkh ulvh lq dyhudjh sulpdu| rzqhu
vwdnh +iurp :: wr ;5(, ryhu wkh shulrg1 Krzhyhu/ wkh qxpehu ri od|0
huv ri wkh dyhudjh s|udplg kdv vljql�fdqwo| lqfuhdvhg/ vxfk wkdw/ lq wkh

9Rq d vdpsoh lghqwlfdo wr p| sdqho E/ exw uhvwulfwhg wr pdqxidfwxulqj lqgxvwulhv/
Prxvvdodp ^5333` kdv ;8( ri vxevlgldulhv1

;
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Iljxuh 7= Fxpxodwlyh Glvwulexwlrq ri Sulpdu| Rzqhu Vwdnh dqg Fdvk
Iorz Uljkwv

hqg/ wkh dyhudjh fdvk  rz uljkw ri wkh jurxs ohdghu kdv lqfuhdvhg e| d
ohvvhu dprxqw +6 lqvwhdg ri 8 srlqwv,1 Wkhvh ihdwxuhv dovr hphujh lq rxu
vxevlgldu| vdpsoh +sdqho D,1 Dyhudjh grplqdqw rzqhu htxlw| kdv ulvhq
e| 519 srlqwv ryhu wkh shulrg/ zkloh wkh dyhudjh fdvk  rz uljkwv kdv
uhpdlqhg vwdeoh1 Rqfh djdlq/ wkh uhdvrq lv lqfuhdvlqj glvwdqfh ehwzhhq
jurxs ohdghuv dqg wkhlu vxevlgldulhv1

Khqfh/ wkh qxpehu ri s|udplgdo od|huv pdjql�hv wkh vhsdudwlrq eh0
wzhhq fdvk  rz dqg frqwuro uljkwv1 Wr vhh wklv pruh qhdwo|/ L kdyh gudzq
lq �jxuh 7 wkh hpslulfdo fxpxodwlyh glvwulexwlrq ixqfwlrqv ri erwk ydul0
deohv iurp sdqho D +L zloo vwrs phqwlrqqlqj lw iurp qrz rq/ vlqfh L
zloo qhyhu xvh sdqho E djdlq,1 Wkh| gl�hu vhqvleo|1 Rqo| 58( ri wkh
vxevlgldulhv kdyh sulpdu| rzqhu vwdnh xqghu <8(/ zkloh pruh wkdq 83(
kdyh d jurxs ohdghu FIU xqghu wkdw olplw1 Zkloh zh kdyh ohvv wkdq
8( frusrudwlrqv zlwk grplqdqw rzqhu vkduh lq htxlw| zlwk ohvv wkdq
93(/ wklv �jxuh jrhv deryh 58( iru wkh rwkhu rzqhuvkls frqfhqwudwlrq
phdvxuh1 Sxw gl�huhqwo|/ 58 ( ri rxu vxevlgldulhv kdyh wkh wzr phdvxuh
gl�hulqj e| pruh wkdq 58 srlqwv1

Wkxv fdvk  rz uljkwv dqg pdmru htxlw| rzqhu vwdnh gl�hu vhqvleo|
iru d vl}hdeoh iudfwlrq ri wkh �upv lq rxu vdpsoh1 Wkh uhdvrq lv wkdw
doprvw 93( ri wkhp kdyh dw ohdvw rqh lqwhuphgldwh vxevlgldu| ehwzhhq
wkhpvhoyhv dqg wkhlu jurxs ohdghu +vhh �jxuh 8,1 Pruh wkdq 58( duh pruh

<
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Iljxuh 8= Qxpehu ri Od|huv Ehwzhhq Vxevlgldulhv dqg wkhlu Jurxs
Ohdghu1

wkdq 5 od|huv dzd| iurp wkhlu frqwuroolqj jurxs ohdghu1 Iru wkh iruphu
frusrudwlrqv/ wkh dyhudjh fdvk  rz uljkwv duh :6( +53 srlqwv ehorz zkdw
d vwdqgdug phdvxuh ri rzqhuvkls frqfhqwudwlrq zrxog vxjjhvw,1 Iru wkh
odwwhu/ wkh dyhudjh FIU jrhv grzq wr 96( +zkloh lq erwk fdvhv wkh
dyhudjh htxlw| ri wkh pdmru vkduhkroghu lv deryh <7(,1

517 Rzqhuvkls Frqfhqwudwlrq dqg Vxevlgldu| Shu0
irupdqfh

Iurp wkh wkhruhwlfdo ylhzsrlqw/ rzqhuvkls frqfhqwudwlrq kdv d srvlwlyh
lpsdfw rq frusrudwh shuirupdqfh1 Wkh edvlf dujxphqw lv wkdw odujh
vkduhkroghuv kdyh hqrxjk frqwuro lq wkh �up wr kdyh wkhlu lqwhuhvw uh0
vshfwhg1 Odujh rzqhuv wkxv doorz wr ryhufrph wkh frruglqdwlrq sureohp
udlvhg e| glvshuvhg yrwlqj srzhu1 Dv doo �upv duh frqwuroohg lq rxu
vdpsoh/ wklv h�hfw zloo qrw sod| dq| uroh khuh1 D vhfrqg olqh ri dujx0
phqw uhodwhg wr wkh h�hfw ri odujh vkduhkroghuv lv wkdw glvflsolqlqj wkh
pdqdjhu hqwdlov d sulydwh frvw wr wkh prqlwrulqj sduw|/ zkloh doo rzq0
huv ehqh�w iurp lw1 Ehfdxvh kh jhwv d odujh vkduh ri wkh jdlqv iurp
lqfuhdvhg glvflsolqh/ d odujh lqyhvwru lv deoh wr sduwo| ryhufrph wkh iuhh
ulghu sureohp rq prqlwrulqj +Mhqvhq dqg Phfnolqj ^4<:9`/ Vkohlihu dqg
Ylvkq| ^4<;9`,1 Wklv �frqwuro� h{whuqdolw| uhpdlqv krzhyhu/ dv orqj dv
wkh sulpdu| rzqhu*v vwdnh grhv qrw uhdfk 433(1 Dqrwkhu phfkdqlvp/
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pruh vshfl�f wr vwrfn s|udplgv pd| eh dw zrun lq rxu vdpsoh ri vxe0
vlgldulhv +Ehefkxn hw do1 ^4<<<`,= plqrulw| vkduhkroghu h{sursuldwlrq
pd| eh zruwkzkloh li wkh jurxs ohdghu krogv frqwuro/ exw d vpdoo vkduh
ri wkh �up*v fdvk  rz uljkwv1 H{sursuldwlrq wkxv uhodwhv rzqhuvkls frq0
fhqwudwlrq dqg frusrudwh shuirupdqfh1

Wkhuh lv qrz d suhww| odujh hpslulfdo olwhudwxuh rq wkh uhodwlrq eh0
wzhhq rzqhuvkls vwuxfwxuh dqg shuirupdqfh +vxuyh|hg e| Vkruw ^4<<7`/
vhh Qlfnho hw do1 ^4<<:` iru d uhfhqw frqwulexwlrq,1 Prvw fhuwdlqo| lqwhoohf0
wxdoo| lq xhqfhg e| Jdoeudlwk ^4<9:`*v ylhz ri vkduhkroglqj dv devhqwhh
rzqhuvkls dqg e| Ehuoh dqg Phdqv ^4<66`*v errn/ wklv olwhudwxuh kdv
uhvwulfwhg lwv dwwhqwlrq wr odujh/ sxeolf/ gl�xvho| khog frusrudwlrqv1 :

Krzhyhu/ dv zh kdyh vhhq deryh/ dqg dv irufhixoo| vkrzq e| OdSruwd hw
do1 ^4<<;`/ wkh Yheohqldq frusrudwlrq lv odujho| d p|wk rxwvlgh wkh XV/
wkh XN dqg Mdsdq1 Hyhq wkhuh/ lw prvwo| dssolhv wr yhu| odujh �upv +iru
dq dphulfdq h{dpsoh ri wkh vwxg| ri rzqhuvkls vwuxfwxuh ri vpdoo �upv/
vhh Dqj hw do1 ^5333`,1

Lq rughu wr txdqwli| wkh lpsdfw ri vhsdudwlrq ri rzqhuvkls dqg frqwuro
dprqj vxevlgldulhv/ wkh vkduh ri htxlw| khog e| wkh sulpdu| rzqhu pd|
krzhyhu qrw eh wkh uhohydqw phdvxuh ri rzqhuvkls vwuxfwxuh1 Dv Ehefkxn
hw do1 ^4<<<` dujxh/ pxowlsoh od|huv lq vwrfn s|udplgv whqg wr glvfrqqhfw
rzqhuvkls iurp frqwuro/ pdnlqj wkh �up lq frqwuro d yhu| vpdoo fodlpdqw
ryhu wkh vxevlgldu|*v fdvk  rzv +uhphpehu �jxuh 6,1 Khqfh/ iurp wkh
wkhruhwlfdo ylhzsrlqw dw ohdvw/ hydoxdwlqj wkh uhodwlrq ehwzhhq rzqhuvkls
vwuxfwxuh dqg frusrudwh shuirupdqfh uhtxluhv wr xvh wkh vkduh ri fdvk
 rz uljkwv khog e| wkh jurxs ohdghu1

Vlpsoh fruuhodwlrq ehwzhhq frusrudwh shuirupdqfh dqg wkhvh wzr
phdvxuhv ri rzqhuvkls frqfhqwudwlrq frq�up wklv ylhz1 L kdyh uhjuhvvhg
dq hvwlpdwh ri vxevlgldu| orj WIS +dvvxplqj wkh oderu vkduh htxdo wr
3199/ dqg wkh fdslwdo vkduh htxdo wr 3166, rq erwk phdvxuh ri rzqhuvkls
frqfhqwudwlrq1 L dgghg vhfwrudo dqg |hdu gxpplhv1 Uhvxowv duh surylghg
lq wdeoh 5 dqg xvh �yh prghov1 Prgho 4 lqfoxghv sulpdu| rzqhu vwdnh
rqo|/ zkloh prgho 5 lqfoxgh FIU fodlphg e| wkh jurxs ohdghu1 Prgho 6
dggv erwk yduldeohv1 Prgho 7 xvhv FIU rqo|/ exw uhvwulfwv wkh vdpsoh

:Dv Wkruvwhlq Yheohq sxwv lw lq 4<37/ lq klv Wkhru| ri wkh Exvlqhvv Hqwhusulvh=

Wklv phwkrg ri fdslwdol}dwlrq/ wkhuhiruh/ h�hfwv d vrphzkdw wkrurxjk0
jrlqj vhsdudwlrq ehwzhhq wkh pdqdjhphqw dqg wkh rzqhuvkls ri wkh
lqgxvwuldo htxlsphqw1 Urxjko| vshdnlqj/ xqghu frusrudwh rujdql}dwlrq
wkh rzqhuv ri wkh lqgxvwuldo pdwhuldo kdyh qr yrlfh lq lwv pdqdjhphqw/
dqg zkhuh suhihuuhg vwrfn lv d odujh frqvwlwxhqw ri wkh fdslwdo wklv dolhq0
dwlrq ri frqwuro rq wkh sduwv ri wkh rzqhuv pd| eh/ e| vr pxfk/ luuhyr0
fdeoh1
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Wdeoh 5= Shuirupdqfh ri Vxevlgldulhv dqg Fdvk Iorz Uljkwv

Prgho 4 Prgho 5 Prgho 6 Prgho 7 Prgho 8
Fdvk  rz uljkwv 0 3138 3137 3137 3137

+513, +41:, +417, +415,
Sulpdu| Rzqhu Vkduh 3138 0 3135 0 0

+415, +317,

Vhfwru gxpplhv |hv |hv |hv |hv |hv
\hdu gxpplhv |hv |hv |hv |hv |hv
Rzq1 Frqf1 deryh 83( 83( 83( <8( <<(
Revhuydwlrqv 4<3;8 4<3;8 4<3;8 4749< 4578<

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<;<04<<:1 Wrs dqg Erwwrp 4( ydoxhv
ri WIS kdyh ehhq uhpryhg iurp wkh vdpsoh1 Wkh vdpsoh lqfoxghv doo vhfwruv
h{fhsw idup dqg qrq wudghg vhuylfhv1 Vwxghqw vwdwlwlfv duh ehwzhhq sduhqwkh0
vhv1 Hvwlpdwhv fruuhfw iru d eurdg irup ri khwhurvnhgdvwlflw| lq wkh idvklrq ri
Zklwh ^4<;5`/ zkhuh revhuydwlrqv duh doorzhg wr eh fruuhodwhg ehwzhhq revhu0
ydwlrqv ri d jlyhq �up1 Prgho 7 dqg prgho 8 duh hvwlpdwhg rq wkh uhvwulfwhg
vdpsoh zkhuh RF vwdqgv deryh 31<8 dqg 31<<1
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wr frusrudwlrqv zkrvh sulpdu| rzqhu krogv pruh wkdq <8( ri htxlw|1
Prgho 8 xvhv d kljkhu fxwr� ydoxh= <<(1

Uhvxowv lq wdeoh 5 duh vwurqjo| lq idyru ri wkh FIU ylhz1 Iluvw/ jurxs
ohdghu fdvk  rz uljkwv duh zhoo dqg vljql�fdqwo| fruuhodwhg zlwk surgxf0
wlylw|1 Wkh hvwlpdwhg hodvwlflw| lv qrw pdvvlyh/ exw lv idluo| frqvlvwhqw
dfurvv prghov= 3137031381 Hyhq iru vxevdpsohv zkhuh wkh sulpdu| rzqhu
vwdnh grhv qrw ydu| +prghov 7 dqg 8,/ fdvk  rz uljkwv d�hfw surgxfwlylw|1
Lq wkh rssrvlwh/ wkh fruuhodwlrq ehwzhhq shuirupdqfh dqg sulpdu| rzqhu
vwdnh lv yhu| zhdno| vlqjl�fdqw/ dqg ydqlvkhv wr }hur rqfh zh lqwurgxfh
FIU lq wkh uhjuhvvlrq1

6 Rshqlqj wkh Eodfn Er{ ri Wkh Vhsdudwlrq ri Rzq0
huvkls dqg Frqwuro lq Vwrfn S|udplgv

Rxu dqdo|vlv kdv vr idu kljkoljkwhg wkh lpsruwdqfh ri jurxs ohdghu fdvk
 rz uljkwv dv wkh uhohydqw phdvxuh ri rzqhuvkls frqfhqwudwlrq lq rxu
vdpsoh ri vxevlgldulhv1 Lw lv krzhyhu vxemhfw wr wzr pdlq fdyhdwv= +4,
wkh uhgxfhg irupv xvhg lq wkh uhjuhvvlrq dqdo|vlv +wdeoh 517, kdyh qrw
ehhq jlyhq vwuxfwxudo frqwhqw1 Khqfh/ lw lv gl!fxow/ iurp dq hfrqrplf
ylhzsrlqw/ wr surylgh lqwhusuhwdwlrq ri wkh uhvxowv rewdlqhg vr idu1 +5,
Hvwlpdwlrqv suhvhqwhg lq wdeoh 5 duh vxemhfw wr vhyhuh hfrqrphwulf sure0
ohpv1 Iluvw/ wkhuh pd| eh xqrevhuyhg ghwhuplqdqwv ri surgxfwlylw|/ wkdw
duh fruuhodwhg zlwk rzqhuvkls frqfhqwudwlrq dqg fdvk  rz uljkwv1 Vhf0
rqg/ wkhuh pd| eh rwkhu hqgrjhqhlw| eldvhv/ zklfk lqgxfh srwhqwldo fru0
uhodwlrq ehwzhhq rxu phdvxuhv ri rzqhuvkls frqfhqwudwlrq dqg wkh huuru
whup1

Wklv vhfwlrq dwwhpswv wr �oo wkhvh jdsv1 Zh �uvw sursrvh d plfurhfr0
qrplf irxqgdwlrq iru wkh uhodwlrq ehwzhhq surgxfwlylw| dqg rzqhuvkls
frqfhqwudwlrq= wklv khosv xv +4, jhwwlqj wkh uljkw uhgxfhg irup wr hvwl0
pdwh +5, slqqlqj grzq wkh h{dfw hfrqrplf phdqlqj ri wkh hvwlpdwhg sd0
udphwhuv dqg +6, hydoxdwlqj wkh lghqwli|lqj srzhu ri rxu h{solflw uhvwulf0
wlrqv dqg gdwd1 Vhfrqg/ zh xvh �{hg h�hfwv dqg lqvwuxphqwdo yduldeoh
whfkqltxhv wr surylgh hvwlpdwhv wkdw duh urexvw wr xqrevhuyhg khwhru0
jhqhlw|/ vlpxowdqhlw| dqg phdvxuhphqw huuru eldvhv1

614 Wkh Prgho
Ohw xv frqvlghu wkh w|slfdo uhodwlrq ehwzhhq d vxevlgldu| dqg lwv jurxs
ohdghu dv lq �jxuh 91 D �up� lv gluhfwo| frqwurohg e| dqrwkhu frusrudwlrq
�/ zklfk rzqv qI ri lwv htxlw|1 Dv lw lv wkh fdvh lq pruh wkdq 526 ri
wkh fdvhv lq rxu gdwd/ � pd| krzhyhu qrw eh wkh jurxs ohdghu1 D jurxs
ohdghu � krogv kI ri �*v fdvk  rzv1 Zh dvvxph wkdw �*v surgxfwlrq
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α

β

A

B

C

e2
e1

Iljxuh 9= D W|slfdo Uhodwlrq Ehwzhhq d Vxevlgldu| dqg lwv Jurxs Ohdghu

ixqfwlrq lv jlyhq e|=

t ' �8 E@�Ee��c e���%��

zkhuh %� uhsuhvhqwv wkh txdqwlw| ri lqsxw � +oderu/ fdslwdo, xvhg iru
surgxfwlrq t 1 � lv d surgxfwlylw| sdudphwhu1 Surgxfwlrq lv vxemhfw
wr [0lqh!flhqflhv= �*v pdqdjhu pd| pdnh d surgxfwlylw| hqkdqflqj
h�ruw/ zklfk lv frvwo| wr khu1 Zh wkhuhiruh ghqrwh e� ' Ee���� d yhfwru ri
pdqdjhuldo h�ruw dv lpsrvhg e| �up � +� ru �,/ zklfk lv dvvxphg wr
eh srvvleo| gluhfwhg wrzdug d jlyhq lqsxw �1 Ohw R eh wkh yhfwru ri lqsxw
sulfhv/ � wkh sulfh 0 wdnhq dv jlyhq 0 ri rxwsxw1 Khqfh/ � pdnhv sur�w=

ZEe�c e�� ' 4@ 
E%���

i��8 E@�Ee��c e����%��� R�%j

� dqg � pd| krzhyhu vroyh �*v [ lqh!flhqf| sureohp wkurxjk lp0
srvlqj d fhuwdlq ohyho ri h�ruw wr lwv pdqdjhu1 Dw d frvw wkdw lv sulydwho|
eruqh e| wkh prqlwrulqj frusrudwlrq1 Vxfk prqlwrulqj e| � +uhvs1 e|
�, frvwv ��Ee�� +uhvs1 ��Ee��, wr wkh jurxs ohdghu +uhvs1 wr �,1 �
wkhuhiruh pd{lpl}hv wkh iroorzlqj remhfwlyh ixqfwlrq=

4@ 
e�

;AAA?
AAA=k

�
4@ 
e�

qZEe�c e��� ��Ee��

�
� ~} �

Remhfwlyh ri �

���Ee��

<AAA@
AAA>� ~} �

Remhfwlyh ri �

Khqfh/ zh gr qrw dwwhpsw wr prgho wkh zd| vkduhkroghuv lpsrvh
pdqdjhuldo glvflsolqh wr pdqdjhuv1 Iluvw/ h{lvwlqj wkhru| derxw wkrvh
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phfkdqlvpv whqgv wr eh yhu| glyhuvh dqg vw|ol}hg/ dqg lv wkxv xqolnho| wr
surgxfh uhodwlrqv wkdw duh urexvw hqrxjk wr sdvv wkh gdwd whvw1 Vhfrqg/
rxu gdwdvhw grhv qrw surylgh dq| lqirupdwlrq derxw wkh zrunlqjv ri
pdqdjhuldo glvflsolqh lq �upv= d prgho ri rzqhu 0 pdqdjhu frqwudfwlqj
zrxog wkxv qrw eh lghqwl�hg e| wkh gdwd1 Wkhuhiruh/ zh irfxv rq wkh olqn
ehwzhhq frusrudwh vkduhkroghu prqlwrulqj dqg shuirupdqfh/ dqg xvh d
uhgxfhg irup iru zkdw zh fdoo �djhqf| frvwv�1

Rxu prgho kljkoljkwv wkh lvvxh ri pdqdjhphqw prqlwrulqj e| wkh
grplqdqw rzqhu ri wkh �up1 Lq wkh rzqhuvkls frqfhqwudwlrq dqg shu0
irupdqfh olwhudwxuh/ wklv phfdqlvp lv vhhq dv rqh ri wkh prvw srzhu0
ixo dw uhdoljqlqj rzqhuv* dqg pdqdjhuv* lqwhuhvwv +Vkohlihu dqg Ylvkq|
^4<;9/4<<:`,1 Rxu idluo| uhgxfhg irup frxog krzhyhu eh lqwhusuhwhg lq
whupv ri plqrulw| vkduhkroghu h{sursuldwlrq1 Wkh grplqdqw rzqhu 0
zkr kdv frqwuro lq rxu vdpsoh 0 pd| glyhuw vrph ri wkh �up*v dvvhwv iru
lwv rzq sxusrvh +olnh ex|lqj uhdo hvwdwh surshuw| iurp lwv vxevlgldu| dw
d orz sulfh,1 Lw frxog dovr ex| lwv vxevlgldu|*v rxwsxw dw d orzhu0wkdq0
pdunhw0sulfh1 Lq wklv fdvh/ �� lv qhjdwlyh/ dqg @� lv ghfuhdvlqj lq e1 e kdv
wkhq wr eh lqwhusuhwhg dv frqwuroolqj rzqhu*v h�ruw dw h{sursuldwlqj wkh
vxevlgldu|*v lqsxwv ru rxwsxw= lw ghfuhdvhv surgxfwlylw| +@�, dqg lqgxfhv
d sulydwh ehqh�w ���1

Khqfh/ zh ylhz wkh uhodwlrq ehwzhhq rzqhuvkls dqg frqfhqwudwlrq
dprqj vxevlgldulhv dv gulyhq e| wzr irufhv= +4, lqvx!flhqw lqirupdwlrq
dv|pphwu| uhgxfwlrq e| erwk gluhfw rzqhu dqg jurxs ohdghu dqg +5,
lqsxw dqg rxwsxw h{sursuldwlrq e| erwk �upv lq frqwuro1 Wkh �uvw phfk0
dqlvp lv qrw vshfl�f wr s|udplgdo rzqhuvkls vwuxfwxuh/ zkloh wkh vhfrqg
rqh kdv ehhq kljkoljkwhg dqg looxvwudwhg e| Ehefkxn hw do1 ^4<<<`1

Wr vlpsoli| h{srvlwlrq/ zh ixuwkhupruh dvvxph wkdw �� dqg @� wdnh 0
dw ohdvw orfdoo| 0 wkh iroorzlqj irupv=

��Ee�� ' 5
>�
�

#[
�

K���%��e
#��
��

$

@�Ee�c e�� ' @��e
0��
�� �e0����

Khqfh/ surgxfwlylw| ghshqgv rqo| rq pdqdjhphqw h�ruw dv lpsrvhg e|
erwk jurxs ohdghu � dqg lqwhuphgldu| vxevlgldu| �/ zkloh prqlwrulqj
frvwv dovr ghshqg rq wkh txdqwlw| ri lqsxw xvhg %� dqg rwkhu sdudphwhuv
+olnh wkh ghjuhh ri lqirupdwlrq dv|pphwu|, 5�1 Qrwh wkdw lq fdvh ri
plqrulw| vkduhkroghu h{sursuldwlrq/ erwk 0�� dqg K�� kdyh wr eh qhjdwlyh/
zkloh srvlwlyh lq fdvh ri lqirupdwlrq dv|pphwu|1

Zh vkrz lq dsshqgl{ wkdw wkh iroorzlqj uhodwlrq fdq eh ghulyhg xqghu
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idluo| jhqhudo frqglwlrqv=
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zkhuh r� ' R�%�*t duh wkh lqsxw vkduhv dqg{ d gl�huhqfh rshudwru1 Qrwh
wkdw E{t � R�{%�*t lv qrw yhu| gl�huhqw iurp wkh vwdqgdug phdvxuh ri
WIS jurzwk1

Lq wkh devhqfh ri dv|pphwulhv +0�� ' 0�/ #�� ' #�,/ dqg srvlwlqj 8
krprjhqrxv ri ghjuhh b/ zh jhw=
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zkhuh � lv d udqgrp qrlvh lqfoxglqj +4, whpsrudu| whfkqrorj| vkrfnv
dqg +5, rxwsxw sulfh fkdqjhv1 Wkhvh hyroxwlrq pd| kdyh d shuvlvwhqw
frpsrqhqw +�{hg h�hfw iru h{dpsoh,1 Wklv htxdwlrq lv ydolg li dqg rqo|
li wkhuh duh wzr gl�huhqw �upv D dqg E/ zklfk lv wkh fdvh ri pruh wkdq
93( ri rxu vxevlgldulhv1 Li D grhv qrw h{lvw/ zh jhw=
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Khqfh/ d jhqhudo htxdwlrq/ ydolg iru doo vxevlgldulhv lq rxu vdpsoh lv=
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n � +5,

Wkxv/ iru �upv wkdw kdyh erwk d gluhfw rzqhu dqg d jurxs ohdghu +iru
zkrp o@?& A 2,/ rplwwlqj wkh fdvk  rz uljkwv ohdgv wr ryhuvwdwlqj wkh
hodvwlflw| 0�*#�/ vlqfh q dqg kq duh srvlwlyho| fruuhodwhg1 Surgxfwly0
lw| jdlq dv|phwulhv lq fdslwdo dqg oderu fdq eh phdvxuhg wkurxjk wkh
iroorzlqj htxdwlrq=
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Lq whupv ri hpslulfdo vwudwhj|/ wklv uhodwlrq kdv wkuhh pdlq dgydq0
wdjhv1 Iluvw/ lw krogv dv orqj dv 8 lv krprjhqrxv ri ghjuhh b/ dqg grhv
qrw uho| rq dq| rwkhu dvvxpswlrq rq surgxfwlrq whfkqrorj|1 Vhfrqg/
+4, lv d gl�huhqfh htxdwlrq/ dqg wkhuhiruh dffrxqwv iru xqrevhuyhg �up
ohyho khwhurjhqhlw| lq wkh ohyhov ri wkh sulfh � dqg surgxfwlylw| � 1 Wr
vhh wklv/ ohw & lqgh{ wkh �up1 Dv orqj dv lw lv srvvleoh wr ghfrpsrvh
wkh surgxfwlylw| dqg sulfh whupv dv �&| ' �&��| dqg �&| ' �&��|/ +4,
uhpdlqv ydolg1 Pruhryhu/ dvvxph djhqf| frvwv ydu| iru xqrevhuydeoh
uhdvrqv dfurvv �upv= K�� ghshqgv rq &1 +4, lv dovr xqfkdqjhg1 Khqfh/
rxu htxdwlrq lv urexvw wr surgxfwlylw|/ sulfh dqg prqlwrulqj frvwv ohyho
khwhurjhqhlw|1 Odvw/ hvwlpdwlrq lv hdv| wr lpsohphqw1 Frh!flhqwv ri
wkrvh h{sodqdwru| yduldeohv duh hdvlo| hvwlpdwhg +wkurxjk dq| phwkrg ri
prphqwv iru h{dpsoh, dqg fdq uhfhlyh vlpsoh vwuxfwxudo lqwhusuhwdwlrq1
Frh!flhqwv rq wkh frqfhqwudwlrq zhljkwhg lqfuhdvhv ri wkrvh frvwv vkduhv
q��*0�� fdq eh lqwhusuhwhg dv wkh surgxfwlylw| hodvwlflwlhv wr djhqf| frvwv1

Lq dgglwlrq wr lwv dgydqwdjhv lq whupv ri hpslulfdo vwudwhj|/ htxdwlrq
+4, surylghv vhyhudo lqvljkwv rq zklfk sdudphwhuv ri wkh hfrqrplf prgho
zh fdq uhfryhu iurp wkh gdwd1 Lqghhg/ hodvwlflwlhv ri surgxfwlylw| zlwk
uhvshfw wr pdqdjhuldo h�ruw q� duh qrw lghqwl�hg vhsdudwho| iurp 0�1 Wkh
pdlq uhdvrq iru wklv lv wkdw zh gr qrw revhuyh djhqf| frvwv lq rxu gdwd1
; Vhfrqg/ wkh htxdwlrq vkrzv wkdw e| uhjuhvvlqj vrphwklqj forvh wr
WIS rq erwk sulpdu| rzqhu vwdnh dqg fdvk  rz uljkwv ri wkh jurxs
ohdghu/ zh fdq hydoxdwh wkh uhodwlyh djhqf| frvwv +ru sulydwh ehqh�wv lq
fdvh ri h{sursuldwlrq, ri wkh wzr �upv1 Wklug/ htxdwlrq +4, doorzv wr
hydoxdwh hdvlo| wkh lpsdfw ri vrph phdvxuhv ri lqirupdwlrq dv|pphwu|
dqg2ru h{sursuldwlrq rssruwxqlw| rq prqlwrulqj frvwv 2 sulydwh ehqh�wv1
Li wkhvh ghwhuplqdqwv d�hfw wkh K sdudphwhuv/ wkh| qhhg wr eh dgghg lq
wkh uhjuhvvlrq +olnh wkh 5*v,1 Li wkh| d�hfw wkh hodvwlflw| ri prqlwrulqj
frvwv2sulydwh ehqh�wv/ wkh| qhhg wr eh lqwhudfwhg zlwk rxu h{sodqdwru|
yduldeohv1

Ilqdoo|/ wkh deryh ghulydwlrq kljkoljkwv vhyhudo hfrqrphwulf sureohpv
olqnhg zlwk wkh hvwlpdwlrq ri wkh uhodwlrq ehwzhhq rzqhuvkls frqfhqwud0
wlrq dqg frusrudwh shuirupdqfh/ wkdw kdyh ehhq vxusulvlqjo| ryhuorrnhg
lq wkh olwhudwxuh vr idu1 Iluvw/ sodlq ROV uhjuhvvlrq rq wkh ohyho ri WIS
rq rzqhuvkls frqfhqwudwlrq duh srwhqwldoo| vxemhfw wr vhyhuh eldvhv vlqfh
rzqhuvkls frqfhqwudwlrq pd| eh uhodwhg wr vrph �up*v xqrevhuyhg fkdu0
dfwhulvwlf wkdw jrhv lq wkh huuru whup1 Surgxfw pdunhw frpshwlwlrq/ iru

;Rq wkh edvlv ri Mhqvhq dqg Phfnolqj ^4<:9`*v frqmhfwxuh/ Dqj hw do1 ^5333` uh0
frqvwuxfw djhqf| frvwv iurp frpsdulqj wkh gl�huhqfh lq sur�wdelolw| ehwzhhq 433(
pdqdjhu rzqhg �upv dqg pruh gl�xvho| khog rqhv1 Wkh| wkhq hydoxdwh wkh uhodwlrq0
vkls ehwzhhq djhqf| frvwv dqg rzqhuvkls vwuxfwxuh1 Lq wkdw vhqvh/ wkh| hvwlpdwh rxu
%1
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h{dpsoh/ lqfuhdvhv shuirupdqfh/ dqg fdq dfw dv d vxevwlwxwh iru rzqhu0
vkls frqfhqwudwlrq +Vfkplgw ^4<<:`,1 Khqfh/ sodlq ROV zloo ryhuhvwlpdwh
wkh lpsdfw ri rzqhuvkls frqfhqwudwlrq/ dv hvwlpdwhv zloo fdswxuh vrph
ri wklv qhjdwlyh fruuhodwlrq1 Dv zh qrwlfhg deryh/ rxu htxdwlrq ehlqj d
gl�huhqfh htxdwlrq/ lw lw urexvw wr wkh h{lvwhqfh ri �{hg idfwruv d�hfwlqj
prqlwrulqj frvwv ru surgxfwlylw| � 1 Vhfrqgo|/ htxdwlrq +4, vkrzv wkdw
wkh uhvlgxdo lqfoxghv sulfh dqg surgxfwlylw| sdudphwhuv1 Rqfh djdlq/
rzqhuvkls frqfhqwudwlrq lv d ghflvlrq wkdw pd| eh fruuhodwhg zlwk wkhvh
ghwhuplqdqwv= iru h{dpsoh wkh jurxs ohdghu pd| fkrrvh wr surprwh d
jlyhq vxevgldu| e| jlylqj lw dffhvv wr ehwwhu whfkqrorjlhv/ ru fkhds �0
qdqflqj1 Lw lv wkhq rswlpdo wr lqfuhdvh lwv vkduh ri fdvk  rz uljkwv1 Wklv
pd| fuhdwh d vlpxowdqhlw| 0 xszdug 0 eldv rq wkh frh!flhqw1 Ehvlghv/
li zh orrn dw wkh yhuvlrq ri +4, jlyhq lq htxdwlrq +6,/ lqghshqgdqw ydul0
deohv lqfoxgh wkh vkduh ri oderu dqg fdslwdo/ zklfk duh vhw e| sur�w
pd{lpl}dwlrq/ dqg wkhuhiruh ghshqg rq � dqg � 1 Ilqdoo|/ rzqhuvkls
frqfhqwudwlrq yduldeohv duh fhuwdlqo| vxemhfw wr vl}hdeoh phdvxuhphqw hu0
uru/ ehfdxvh ri �up plvuhsruwv/ ehfdxvh wkh sulpdu| rzqhu*v vwdnh pd|
qrw eh wkh uhohydqw phdvxuh ri rzqhuvkls frqfhqwudwlrq/ dqg dovr eh0
fdxvh ri wkh zd| zh frqvwuxfwhg fdvk  rz uljkwv 0 rxu gdwdvhw lv e| qr
phdqv h{kdxvwlyh/ dqg zh pd| ryhuorrn vrph �upv 0 rzqhu uhodwlrqv1

Wr holplqdwh wkhvh hqgrjhqhlw| eldvhv/ zh qhhg wr lqvwuxphqw rxu
lqghshqghqw yduldeohv1 Vxfk lqvwuxphqwv duh gl!fxow wr �qg= lq wkh
devhqfh ri d qdwxudo h{shulphqw 0 d fkdqjh lq frusrudwh odz iru h{dpsoh/
zh zloo wdnh wkh odjv ri wkh h{sodqdwru| yduldeohv1 Vxfk lqvwuxphqwv
duh xvhixo dw uhprylqj wudqvlwru| phdvxuhphqw huuru dqg vlpxowdqhlw|
eldvhv/ zklfk lq rxu h{dpsoh duh olnho| wr eh qhjdwlyh1 Li krzhyhu wkhuh lv
vrphwklqj lq wkh �up*v jurzwk survshfwv wkdw dovr lq xhqfhv rzqhuvkls
frqfhqwudwlrq/ rxu lqvwuxphqwdo yduldeohv zloo eh plvvlqj lw1 Wkh ehvw
zh fdq gr lq wklv fdvh lv wr gl�huhqwldwh rqfh djdlq htxdwlrq +4,1

615 Orfdwlqj Srzhu zlwklq Jurxsv
Ohw xv vwduw zlwk hvwlpdwlqj wkh uhodwlyh lpsruwdqfh ri prqlwrulqj e| wkh
jurxs ohdghu dqg prqlwrulqj e| wkh gluhfw rzqhu1 Lq rwkhu zrugv/ zh duh
jrlqj wr dvn wkh iroorzlqj txhvwlrq= zkhuh lv srzhu orfdwhg zlwklq vwrfn
s|udplgv B Grhv wkh jurxs ohdghu ghohjdwh dxwkrulw| wr wkh vxevlgldu|*v
gluhfw rzqhu/ ru grhv lw d�hfw �up shuirupdqfh gluhfwo| B Zh vwduw
uxqqlqj wkh iroorzlqj uhjuhvvlrq=
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zkhuh FIU vwdqgv iru fdvk  rz uljkwv 0 zkhq wkh gluhfw rzqhu dqg
wkh jurxs ohdghu gl�hu/ dqg RF iru wkh gluhfw rzqhu*v vwdnh lq wkh vxe0
vlgldu|*v htxlw|1 Uhvxowv duh suhvhqwhg lq wdeoh 61 Htxdwlrq +7, 0 zklfk lv
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d gl�huhqfh htxdwlrq 0 lv hvwlpdwhg erwk wkurxjk ROV dqg LY whfkqltxh1
Lw lv dovr gl�huhqwldwhg/ lq rughu wr dffrxqw iru srwhqwldo xqrevhuyhg
khwhurjhqhlw| lq �up WIS jurzwk1 Dv lw wxuqv rxw/ lqvwuxphqwdwlrq lq0
fuhdvhv wkh hvwlpdwh frh!flhqw= wklv vxjjhvw wkdw phdvxuhphqw huuruv
duh olnho| wr eh odujh/ lq sduwlfxodu dv idu dv wkh FIU lv frqfhuqhg 0
zklfk lv qrw yhu| vxusulvlqj/ jlyhq wkh dssur{lpdwh zd| zh frqvwuxfwhg
lw1 Grxeoh gl�huhqfh hvwlpdwhv duh zhdnhu wkdq rxu LY hvwlpdwh/ exw uh0
pdlq vljql�fdqw/ vxjjhvwlqj wkdw rxu �qglqjv duh urexvw wr xqrevhuyhg
khwhurjhqhlw| lq WIS jurzwk1 Zh zloo uhvwulfw rxu frpphqwv rq wkh ohyho
LY hvwlpdwhv +froxpq 5,1

Wdeoh 6= Shuirupdqfh ri Vxevlgldulhv dqg Fdvk Iorz Uljkwv=
LY2gl�huhqfh hvwlpdwhv

Gl�huhqfhv Grxeoh Gl�1
ROV LY ROV LY

Fdvk  rz uljkwv 3135 313< 3135 3136
�+Udqn A@ 5, +519, +51;, +516, +519,
Sulpdu| Rzqhu Vkduh 03135 03134 03136 03136

+414, +315, +416, +414,

Vhfwru gxpplhv |hv |hv qr qr
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 0 3193 0 315;

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Vwxghqw vwdwlwlfv ehwzhhq sduhqwkhvlv1 Khwhurvnhgdvwlf
urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg yduldwlrqv ri orj
rzqhuvkls frqfhqwudwlrq dqg fdvk  rz uljkwv1

Iluvw/ rxu hvwlpdwhv frq�up wkdw wkh lpsruwdqw uhodwlrq lq vwrfn s|ud0
plgv lv wkh rqh ehwzhhq wkh xowlpdwh rzqhu dqg lwv vxevlgldu|1 Wkh vkduh
ri htxlw| khog e| wkh grplqdqw gluhfw rzqhu grhv qrw frph rxw vljql�0
fdqw/ hlwkhu lq wkh ROV/ qru lq wkh LY hvwlpdwlrqv1 Wkhvh uhvxowv wkhuh0
iruh frq�up rxu suholplqdu| vwdwlvwlfdo dqdo|vlv= wkh uhohydqw frqfhsw iru
rzqhuvkls frqfhqwudwlrq iru vxevlgldulhv lv wkh vkduh ri fdvk  rz uljkwv
khog e| wkh jurxs ohdghu1 Lq whupv ri rxu prgho +htxdwlrq +4,,/ lw fdq
uhfhlyh wzr dowhuqdwlyh lqwhusuhwdwlrqv= +4, h{sursuldwlrq ehqh�wv 0 0*#
0 duh srwhqwldoo| odujhu iru wkh jurxs ohdghu wkdq wkh| duh iru wkh lqwhu0
phgldwh vxevlgldu| �/ ru +5,/ prqlwrulqj frvwv duh orzhu/ ru pdqdjhuldo
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glvflsolqh e| wkh jurxs ohdghu lv pruh h�hfwlyh1
Qrwlfh wkdw rxu gl�huhqfh ROV hvwlpdwlrqv ohdg wr hvwlpdwhv ri K

+3135, wkdw duh orzhu wkdq wkrvh suhylrxvo| rewdlqhg lq wkh ghfulswlyh
dqdo|vlv +3138,1 Wklv vxjjhvwv wkh lpsruwdqw ri vljql�fdqw xszdug eldvhv
lq wkh hvwlpdwlrq ri wklv uhodwlrq zkhq �{hg h�hfwv lq surgxfwlylw| duh
qrw dffrxqwhg iru1 Rq wkh rssrvlwh/ LY hvwlpdwhv ri 0�*#� +313<, duh irxu
wlphv dv odujh dv wkh gl�huhqfh ROV hvwlpdwhv1 Dv zh vdlg phdvxuhphqw
huuruv ri wkh fdvk  rz uljkwv duh srwhqwldoo| lpsruwdqw/ vlqfh wkhlu dffx0
udwh frpsxwdwlrq lv olplwhg e| wkh dydlodelolw| ri �up 0 rzqhu uhodwlrqv lq
wkh gdwd1 Wklv sureohp lv olnho| wr d�hfw wkh FIU frh!flhqw pruh wkdq
wkh RF rqh/ iru zklfk wkh gl�huhqfh ehwzhhq ROV dqg LY lv vpdoo1 Lq
wkh deryh glvfxvvlrq zh kljkoljkwhg wzr srwhqwldo xszdug eldvhv dulvlqj
iurp sodlq ROV hvwlpdwlrq= +4, vxevwlwxwdelolw| ehwzhhq surgxfw pdunhw
frpshwlwlrq dqg rzqhuvkls frqfhqwudwlrq +5, vlpxowdqhlw| ehwzhhq wkh
ghflvlrq ri surprwlqj vxevlgldu| shuirupdqfh dqg lqfuhdvlqj wkh jurxs*v
vkduh lq lwv fdvk  rzv1 Rxu LY hvwlpdwhv vxjjhvw wkdw wkhvh eldvhv duh
ehdwhq e| wkh phdvxuhphqw huuru sureohp1

Wkh LY hvwlpdwh vxjjhvwv d vl}hdeoh h�hfw ri FIU rq surgxfwlylw|1 Dw
wkh ohyho ri wkh vdpsoh/ wkh frvw ri vwrfn s|udplg lv vpdoo= frqvlghulqj
wkh dyhudjh frusrudwlrq lq rxu vdpsoh/ wkhuh lv d 43 srlqw gl�huhqfh
ehwzhhq wkh sulpdu| rzqhu*v vwdnh +vrph <5(, dqg wkh jurxs ohdghu
fdvk  rz uljkwv +vrph ;3(,1 Khqfh/ s|udplgdo rzqhuvkls frvwv vrph
f�fb � �2I � �I lq whup ri wrwdo idfwru surgxfwlylw|1 Dv h{shfwhg/ li
zh uhvwulfw dwwhqwlrq wr wkrvh vxevlgldulhv wkdw duh pruh wkdq rqh od|hu
dzd| iurp wkhlu jurxs ohdghu/ wkh lpsdfw ri vhsdudwlrq ri rzqhuvkls dqg
frqwuro lv pxfk vwurqjhu1 Uhfdoo wkdw doprvw 526 ri wkh vxevlgldulhv lq
rxu vdpsoh duh lq wklv fdvh1 Wkh gl�huhqfh ehwzhhq wkhlu dyhudjh sulpdu|
rzqhu vwdnh +<7(, dqg wkh ohdghu*v vkduh ri fdvk  rz uljkwv +:6(, lv qrz
53 srlqwv/ zklfk |lhogv dq hvwlpdwhg frvw ri s|udplgdo vwrfn rzqhuvkls
ri 5( ri WIS1 Iru frusrudwlrqv zkrvh udqn ri frqwuro h{fhhgv 5 +5:( ri
rxu revhuydwlrqv,/ wkh frvw lv hvwlpdwhg wr 6(1

616 Whvwlqj wzr dowhuqdwlyh Phfdqlvpv
Vwrfn s|udplgv wkxv ohdg wr vljql�fdqw surgxfwlylw| orvvhv gxh wr dp0
sol�hg vhsdudwlrq ri rzqhuvkls dqg frqwuro1 Deryh/ zh kdyh kljkoljkwhg
wzr vhsdudwh irufhv wkdw frxog eh uhvsrqvleoh iru wklv skhqrphqrq1 Wkh
�uvw rqh lv dq lqh!flhqw ghjuhh ri pdqdjhphqw prqlwrulqj e| wkh ohdghu=
wklv h�hfw lv qrw vshfl�f wr jurxsv/ dqg lv urrwhg lq lqirupdwlrq dv|p0
phwu| ehwzhhq wkh vxevlgldu|*v pdqdjhphqw whdp dqg wkh ohdghu1 Wkh
vhfrqg rqh lv uhodwhg wr wkh srvvleolw| dqg lqfhqwlyh iru wkh frqwuroolqj
frusrudwlrq wr h{sursuldwh plqrulw| vkduhkroghuv ri wkh vxevlgldu| +Eh0
efkxn hw do1 ^4<<<`/ OdSruwd hw do1 ^4<<;` Lw fdq hlwkhu glyhvw vrph ri wkh
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�up*v dvvhwv 0 fdslwdo jrrgv/ uhdo hvwdwh surshuw| 0 iru lwv rzq xvh/ ru
lq idyru ri dqrwkhu vxevlgldu| wkdw lv pruh forvho| khog +lq zklfk lw kdv
pruh fdvk  rz uljkwv,1 Lw frxog dovr frpshoo lwv vxevlgldu| wr xqghuwdnh
d surmhfw wkdw |lhogv sulydwh ehqh�wv wr wkh frqwuroolqj frusrudwlrq/ exw
wkdw ghwhulrudwhv lwv shuirupdqfh1 Lw fdq �qdoo| ex| +vhoo, rxwsxw iurp
+wr, lwv vxevlgldu| dw d sulfh orzhu +kljkhu, wkdq wkh pdunhw sulfh1

Wdeoh 7= Fdvk Iorz Uljkwv dqg wkh surgxfwlylwlhv ri Oderu dqg Fdslwdo

Gl�huhqfhv Grxeoh Gl�1 Gl�huhqfhv Grxeoh Gl�1
Fdvk  rz uljkwv � fdslwdo 0 0 4193 3184
�+udqn A 5, +418, +415,
Fdvk  rz uljkwv � oderu 0 0 03134 3135
�+udqn A 5, +316, +415,
Sulpdu| Rzqhu Vkduh 04167 03189 0 0
� fdslwdo +319, +31:,
Sulpdu| Rzqhu Vkduh 3134 03134 0 0
� oderu +314, +317,

Vhfwru gxpplhv |hv qr |hv qr
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 314: 316: 3176 3173

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Vwxghqw vwdwlwlfv ehwzhhq sduhqwkhvlv1 Khwhurvnhgdvwlf
urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg yduldwlrqv ri orj
rzqhuvkls frqfhqwudwlrq dqg fdvk  rz uljkwv1

Lq wklv vhfwlrq/ zh dlp dw hydoxdwlqj wkh uhodwlyh vwuhqjwk ri erwk
phfkdqlvpv lq vkdslqj vwrfn s|udplgv frvwv1 Dvvxph �uvw wkdw lqirupd0
wlrq dv|phwulhv ehdu htxdoo| ri oderu dqg fdslwdo surgxfwlylwlhv1 Wkhq/ dv
idu dv h{sursuldwlrq lv frqfhuqhg/ lw lv uhdvrqqdeoh wr dvvxph wkdw/ fdsl0
wdo lv hdvlhu wr glyhvw wkdq oderu1 Li plqrulw| vkduhkroghu h{sursuldwlrq lv
d uhohydqw irufh/ fdvk  rz uljkwv frqfhqwudwlrq vkrxog wkhuhiruh lpsdfw
fdslwdo surgxfwlylw| e| pruh wkdq oderu surgxfwlylw|1 Wr vhh wklv/ zh
hvwlpdwh htxdwlrq +6, xvlqj LY whfkqltxhv rq erwk gl�huhqfh dqg grxeoh
gl�huhqfh htxdwlrqv/ dqg xvlqj erwk phdvxuhv ri rzqhuvkls frqfhqwud0
wlrq1 Wdeoh 7 suhvhqwv wkh uhvxowv1 Wkh sulpdu| rzqhu*v vwdnh kdv qr
lpsdfw rq hlwkhu fdslwdo/ qru oderu surgxfwlylw|/ zklfk frq�upv wkh uh0
vxowv rewdlqhg lq wdeoh 61 Hvwlpdwhv vxjjhvw krzhyhu d pxfk vwurqjhu
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lpsdfw ri jurxs ohdghu lqwhuhvwv rq fdslwdo wkdq oderu surgxfwlylw|1 Grx0
eoh gl�huhqfh hvwlpdwhv frq�up wklv frqfoxvlrq/ wkrxjk vljql�fdqfh lv
zhdnhqhg1 Khqfh/ rxu htxdwlrq suhvhqwv hylghqfh lq idyru ri plqrulw|
vkduhkroghu h{sursuldwlrq wkurxjk fdslwdo glyhvwlwxuh1

Wkhuh duh krzhyhu uhdvrqv wr wklqn wkdw lqirupdwlrq dv|pphwulhv
ehwzhhq d frusrudwh pdqdjhphqw whdp dqg lwv rzqhuv pd| eh pruh
ghwulphqwdo wr fdslwdo wkdq oderu surgxfwlylw|<1 Uhvxowv iurp wdeoh 7
frxog eh vhhq dv frq�uplqj wklv ylhz1 Wr jr d vwhs ixuwkhu/ zh wkxv
qhhg wr frqiurqw erwk irufhv lq wkh vdph prgho1 Li lqirupdwlrq dv|p0
phwulhv pdwwhu/ wkh| zloo d�hfw prqlwrulqj frvwv/ dqg wkhuhiruh lpsdfw
0�*#� qhjdwlyho|/ ru udlvh frvwv sdudphwhuv K��1 Li h{sursuldwlrq lv wkh
gulylqj irufh/ sulydwh ehqh�wv zloo eh srvlwlyho| lpsdfwhg e| vxfk rssru0
wxqlwlhv1 Lq wklv fdvh/ �K�� dqg �0�*#� zloo lqfuhdvh zlwk h{sursuldwlrq
rssruwxqlwlhv1

Dfnqrzohgjlqj wklv vxjjhvwv wzr hpslulfdo vwudwhjlhv iru frqiurqwlqj
wkh wzr irufhv1 Iluvw/ zh pd| hvwlpdwh htxdwlrq +5, dgglqj wzr pruh h{0
sodqdwru| yduldeohv {5*5 phdvxulqj wkh hyroxwlrq ri lqirupdwlrq dv|p0
phwu| dqg wkh hyroxwlrq ri plqrulw| vkduhkroghu h{sursuldwlrq1 Wklv pd|
dffrxqw iru wkh lpsdfwv ri erwk irufhv rq frvwv sdudphwhuv K��1 Zh zrxog
eh wkhq hvwlpdwlqj wkh iroorzlqj htxdwlrq/ gluhfwo| ghulyhg iurp +5,=
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Wkh yduldelolw| ri wkh �uvw wzr h{sodqdwru| yduldeohv pd| krzhyhu eh
vpdoo/ vlqfh wkh ghjuhh ri h{sursuldwlrq ru ri lqirupdwlrq dv|pphwu|
pd| eh idluo| frqvwdqw ryhu wlph1 Khqfh/ d vhfrqg hpslulfdo vwudwhj|
vhhnv wr gluhfwo| h{sodlq hodwlflw| 0�*#� e| wkh +4, ghjuhh ri lqirupd0
wlrq dv|pphwu| ehwzhhq wkh vxevlgldu| pdqdjhuv dqg wkh jurxs ohdghu
dqg +5, h{sursuldwlrq rssruwxqlwlhv1 Grlqj wklv erlov grzq wr dgg lq
htxdwlrq +4, lqwhudfwlrq whupv ehwzhhq wklv idfwruv dqg wkh FIU=
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Zh wdnh wzr gl�huhqw phdvxuhv ri dv|pphwu| +DV\P,1 Wkh �uvw rqh
lv dw wkh �up ohyho= wkh qxpehu ri od|huv wkdw vhsdudwh wkh vxevlgldu| dqg
lwv jurxs ohdghu +udqn ri frqwuro,1 Lwv ydolglw| uholhv rq wkh dvvxpswlrq

<Lq sduwlfxodu/ Mhqvhq ^4<;9` surylghv h{dpsohv lq zklfk djhqf| frvwv ri iuhh fdvk
 rzv wudqvodwh lqwr ryhudffxpxodwlrq ri fdslwdo +h{fhvv rlo survshfwlrq lq wkh XV
hqhuj| vhfwru,1 Edjkdw hw do1 ^4<;<` vkrz krz wkh zdyh ri krvwloh wdnhryhuv lq wkh
XV e| wkh hqg ri wkh 4<;3*v kdv ehhq wuljjhuhg e| suhylrxvo| h{fhvvlyh frusrudwh
glyhuvl�fdwlrq1
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wkdw hdfk pdqdjhphqw whdp uhsruwv wr lwv gluhfw rzqhu/ dqg qrw gluhfwo|
wr wkh wrs1 Lq wklv fdvh/ lpshuihfw lqirupdwlrq wudqvplvvlrq dqg vwudwhjlf
olhv dpsoli| lqirupdwlrq dv|pphwu|1 Wkh vhfrqg phdvxuh DV\P lv dw
wkh jurxs ohyho= wkh udwlr ri wkh qxpehu ri vxevlgldulhv ehorqjlqj wr
gl�huhqw vhfwruv ri dfwlylw| glylghg wkurxjk wkh qxpehu ri vxevlgldulhv1
Wklv txdqwlw| phdvxuhv wkh ghjuhh ri glyhuvl�fdwlrq> lwv phdqlqj uholhv
rq wkh idfw wkdw lw lv pruh frvwo| wr d glyhuvl�hg jurxs wr glvflsolqh lwv
pdqdjhuv vlqfh lw zloo kdyh ohvv rssruwxqlw| wr xvh uhodwlyh shuirupdqfh
hydoxdwlrq +Kropvwurp ^4<;5`,143

Zh phdvxuh h{sursuldwlrq rssruwxqlwlhv dw wkh jurxs ohyho= zh wdnh
d gxpp| wkdw htxdov rqh li wkh �up*v FIU duh ohvv wkdq wkh dyhudjh
FIU wkh jurxs ohdghu kdv lq doo lwv vxevlgldulhv1 Lq wklv fdvh lqghhg/
dqg lq wkh devhqfh ri wudqvihu frvwv/ lw lv rswlpdo iru wkh frqwuroolqj
ohdghu wr wudqvihu doo ri lwv vxevlgldu|*v dvvhwv wr rwkhu �upv ri wkh jurxs1
H{sursuldwlrq lv wkhq olplwhg e| wkh idfw wkdw vrph dvvhwv duh wrr vshfl�f
ru frvwo| wr wudqvihu1

Wdeohv 8 dqg 9 suhvhqw wkh uhvxowv ri erwk hvwlpdwlrq vwudwhjlhv1 Uh0
vxowv lq grxeoh gl�huhqfhv kdyh ehhq rplwwhg iru h{srvlwlrq fodulw|> zh
irfxv rq gl�huhqfh LY hvwlpdwhv144 Rqo| FIU lv lqvwuxphqwhg/ zkloh
rxu phdvxuhv ri LD dqg h{sursuldwlrq dv dvvxphg h{rjhqrxv1 Wkhuh
lv dpsoh frqyhujhqfh ehwzhhq wkh wzr phwkrgrorjlhv= plqrulw| vkduh0
kroghu h{sursuldwlrq vhhpv wr eh wkh grplqdqw irufh lq vkdslqj wkh frvw
ri s|udplgdo rzqhuvkls/ zkloh rxu phdvxuhv ri lqirupdwlrq dv|pphwu|
idlo wr lq xhqfh prqlwrulqj frvwv sdudphwhuv1

7 Frqfoxvlrqv

Wklv sdshu kdv vkrzq wkdw s|udplgdo rzqhuvkls 0 d suhydohqw rujdql}d0
wlrqdo vwuxfwxuh dprqj Iuhqfk frusrudwlrqv 0 kdv vl}hdeoh djhqf| frvwv1
Wkhvh djhqf| frvwv dulvh ehfdxvh s|udplgdo rzqhuvkls ixuwkhu glvfrq0
qhfwv frqwuro uljkwv iurp rzqhuvkls= d jurxs ohdghu pd| kdyh h�hf0
wlyh frqwuro ryhu d vxevlgldu|/ zkloh kroglqj d vpdoo iudfwlrq ri lwv fdvk
 rz uljkwv1 Xvlqj urexvw hfrqrphwulf whfkqltxhv dqg dq hfrqrplfdoo|
irxqghg uhgxfhg irup/ L �qg vwurqj uhodwlrq ehwzhhq frusrudwh shuiru0
pdqfh dqg wkh vkduh ri fdvk  rz uljkwv/ zkloh wkh vkduh ri sulpdu| rzqhu
lq wrwdo htxlw| 0 d pruh wudglwlrqdo phdvxuh ri rzqhuvkls frqfhqwudwlrq 0

43Rwkhu phdvxuhv ri LD edvhg rq wkh wrwdo qxpehu ri vxevlgldulhv/ ru rq wkh wrwdo
qxpehu ri vhfwruv zlwklq wkh jurxs kdyh ehhq wulhg1 Wkh| frxog eh mxvwl�hg e|
glvhfrqrplhv ri vfdoh lq prqlwrulqj1 Wkh xvh ri wkhvh phdvxuhv lqvwhdg ri wkh rqhv
vkrzq lq wkh sdshu glg qrw fkdqjh wkh uhvxowv/ exw duh dydlodoeoh iurp wkh dxwkru
xsrq uhtxhvw1

44Grxeoh gl�huhqfh suhvhqw txdolwldwlyho| vlplodu uhvxowv/ exw wkhlu vljql�fdqfh lv
zhdnhu1
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Wdeoh 8= Plqrulw| Vkduhkroghu H{sursuldwlrq yv Lqirupdwlrq
Dv|pphwu|= Whvw L

Prgho 4 Prgho 5 Prgho 6 Prgho 4.5
Fdvk  rz uljkwv 3155 3143 3138 3155

+515, +519, +417, +513,
H{sursuldwlrq Rssruwxqlwlhv 03153 0 0 0314;
� FIU +41;, +41;,
Lqirupdwlrq Dv|pphwu| 4 0 3138 0 3135
� FIU +41;, +414,
Lqirupdwlrq Dv|pphwu| 5 0 0 313< 0
� FIU +317,

Vhfwru gxpplhv |hv |hv |hv |hv
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 316: 318; 31:< 316;

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Vwxghqw vwdwlvwlfv ehwzhhq sduhqwkhvlv1 Khwhurvnhgdvwlf
urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg yduldwlrqv ri fdvk
 rz uljkwv1 Lqirupdwlrq dv|pphwu| 4 lv edvhg rq wkh qxpehu ri od|huv vhsd0
udwlqj wkh vxevlgldu| iurp lwv jurxs ohdghu1 Lqirupdwlrq dv|phwu| 5 lv edvhg
rq wkh ghjuhh ri glyhuvl�fdwlrq dw wkh jurxs ohyho1 H{sursuldwlrq rssruwx0
qlwlhv lv d gxpp| htxdo wr 4 li wkh �up ohyho FIU lv ohvv wkdq wkh dyhudjh
jurxs FIU1 Wkhvh h{sodqdwru| yduldeohv duh dvvxphg h{rjhqrxv dqg duh qrw
lqvwuxphqwhg1
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Wdeoh 9= Plqrulw| Vkduhkroghu H{sursuldwlrq yv Lqirupdwlrq
Dv|pphwu|= Whvw LL

Prgho 4 Prgho 5 Prgho 6 Prgho 4.6
Fdvk  rz uljkwv 3155 3143 313; 3155

+513, +519, +51<, +513,
H{sursuldwlrq rssruwxqlw| 0314< 0 0 0314<

+41;, +41;,
Lqirupdwlrq Dv|pphwu| 4 0 3138 0 0

+41;,
Lqirupdwlrq Dv|pphwu| 5 0 0 03134 03134

+318, +31:,

Vhfwru gxpplhv |hv |hv |hv |hv
\hdu gxpplhv |hv |hv |hv |hv
Revhuydwlrqv ;5:9 ;5:9 ;5:9 ;5:9
Fkl vtxduh +w 0sure, 3194 31:5 31:5 3198

Qrwh= Edodqfhg Sdqho ri vxevlgldulhv= 4<<704<<:1 Doo vhfwruv h{fhsw idup dqg
qrq wudghg vhuylfhv1 Lqirupdwlrq dv|pphwu| 4 lv edvhg rq wkh qxpehu ri od|0
huv vhsdudwlqj wkh vxevlgldu| iurp lwv jurxs ohdghu1 Lqirupdwlrq dv|phwu| 5
lv edvhg rq wkh ghjuhh ri glyhuvl�fdwlrq dw wkh jurxs ohyho1 H{sursuldwlrq rs0
sruwxqlwlhv lv wkh dyhudjh jurxs FIU1 Vwxghqw vwdwlwlfv ehwzhhq sduhqwkhvlv1
Khwhurvnhgdvwlf urexvw hvwlpdwhv1 Lqvwuxphqwv duh wkh 4/5/6/7 shulrg odjjhg
yduldwlrqv ri fdvk  rz uljkwv1
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lv irxqg wr kdyh qr lpsdfw1 Rxu lqwhusuhwdwlrq lv wkdw/ lq vwrfn s|udplg/
frqwuro lv orfdwhg dw wkh wrs/ dqg yhu| olwwoh ghohjdwhg1 Iurp wkh txdqwl0
wdwlyh ylhzsrlqw/ wkhvh djhqf| frvwv dprxqw wr 4( WIS lq rxu vdpsoh/
dqg wr 6( WIS iru d txduwhu ri wkh vxevlgldulhv vxuyh|hg1 L wkhq wxuq wr
wkh fdxvhv ri wkhvh frvwv1 L �qg wkdw plqrulw| vkduhkroghu h{sursuldwlrq/
dqg qrw lqirupdwlrq dv|pphwulhv ehwzhhq wkh wrs dqg lwv vxevlgldu|/ lv
olnho| wr eh wkh gulylqj irufh1

L eholhyh wkhvh uhvxowv duh uhohydqw iurp wkh hfrqrplf srolf| ylhz0
srlqw1 Wkh| vxjjhvw wkdw vljql�fdqw h!flhqf| orvvhv iurp vhsdudwlrq
ri rzqhuvkls dqg frqwuro gr qrw rqo| dulvh iurp wkh Yheohqldq/ zlgho|
khog/ sxeolf frusrudwlrq/ exw dovr iurp d pxfk pruh suhydohqw rzqhuvkls
vwuxfwxuh= wkh vxevlgldu|1 Pruhryhu/ wkh uhvxowv lq wkh hqg ri wklv sdshu
vxjjhvw wkdw wkh vwdwh frxog suhyhqw wkhvh h!flhqf| orvvhv e| ixuwkhu
jxdudqwhhlqj wkh uljkwv ri plqrulw| vkduhkroghuv1

Wklv sdshu kdv ohiw pdq| txhvwlrqv xqdqvzhuhg/ wkdw frxog surylgh
iuxlwixo ohdgv iru ixuwkhu uhvhdufk1 Lq sduwlfxodu/ zk| zrxog rwkhu vkduh0
kroghuv eh zloolqj wr ex| htxlw| ri d vxevlgldu| wkdw wkh| gr qrw frqwuro
dqg zklfk wkh| nqrz zloo eh lqh!flhqwo| pdqdjhg B Wklv txhvwlrq srlqwv
wrzdugv wkh srwhqwldo ehqh�wv ri vwrfn s|udplgv/ zklfk frxog pdwfk wkh
frvwv zh kdyh kljkoljkwhg1 L dovr wklqn wkdw wkh lvvxh ri jurxs glyhuvl�fd0
wlrq ghvhuyhv d pruh wkrurxjk wuhdwphqw wkdq wkh rqh L jdyh lq wkh odvw
vhfwlrq1 Ilqdoo|/ wkhvh jurxs gdwd pd| doorz wr frpsxwh frqvrolgdwhg
dffrxqwv/ zklfk frxog eh uhodwhg wr rzqhuvkls vwuxfwxuh ri wkh jurxs
ohdghu1

Uhihuhqfhv

^4` Dqj/ Mdphv/ Froh/ Uheho/ dqgZxk Olq/ Mdphv ^5333` �Djhqf| Frvwv
dqg Rzqhuvkls Vwuxfwxuh� Wkh Mrxuqdo ri Ilqdqfh/ Yro 88/ Q��/
s1;40439

^5` Edjkdw/ Vdqmdl/ Vkohlihu/ D1/ dqg Ylvkq|/ U1 ^4<<3` �Krvwloh
Wdnhryhuv lq wkh 4<;3v= Wkh Uhwxuq wr Frusrudwh Vshfldol}dwlrq�
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ ss 40:6

^6` Ehefkxn/ Oxfldq/ Nuddnpdq/ U1 dqg Wuldqwlv/ J1 ^4<<<` �Vwrfn
S|udplgv/ Furvv Rzqhuvkls dqg Gxdo Htxlw|= Wkh Djhqf| Frvwv ri
Vhsdudwlqj Frqwuro Iurp Fdvk Iorz Uljkwv�/ QEHU ZS Q�9<84

^7` Ehuoh/ Dgroi dqg Phdqv/ J1 ^4<66` �Wkh Prghuq Frusrudwlrq dqg
Sulydwh Surshuw|�/ Qhz \run= Pdfploodq

^8` Jdoeudlwk/ Mrkq N1 ^4<9:` �Wkh Qhz Lqgxvwuldo Vwdwh�/ Ervwrq=
Krxjkwrq Pl"lq1

^9` Kropvwurp/ Ehqjw ^4<;5` �Prudo Kd}dug lq Whdpv�/ Ehoo Mrxuqdo
ri Hfrqrplfv

^:` Mhqvhq/ Plfkdho ^4<;9` �Djhqf| Frvwv ri Iuhh Fdvk Iorzv�/ Dphu0
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lfdq Hfrqrplf Uhylhz Sdshuv dqg Surfhhglqjv/ yro :9/ s 656065<1
^;` Mhqvhq/ Plfkdho/ dqg Phfnolqj/ Z1 ^4<:9` �Wkhru| ri wkh Ilup=

Pdqdjhuldo Ehkdylrxu/ Djhqf| Frvwv/ dqg Rzqhuvkls Vwuxfwxuh�/
Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ Yro 7/ ss 638 0693

^<` Nuhps/ Holvdehwk/ dqg Vhyhvwuh M1 ^5333` �Rzqhuvkls Frqfhqwudwlrq
dqg Shuirupdqfh= Qhz Hylghqfh iru Iudqfh�/ plphr Edqtxh gh
Iudqfh1

^43` OdSruwd/ Udidho/ Orsh} gh Vlodqhv/ I1 dqg Vkohlihu/ D1 ^4<<;` �Fru0
srudwh Rzqhuvkls Durxqg wkh Zruog�/ QEHU ZS Q� 99581

^44` Prxvvdodp/ Ndulp ^5333` �Fdudfwìulvwltxh ghv Jurxshv hw Shuiru0
pdqfhv ghv Iloldohv�/ plphr LQVHH1

^45` Qlfnhoo/ Vwhskhq ^4<<9` �Frpshwlwlrq dqg Frusrudwh Shuirupdqfh�
Mrxuqdo ri Srolwlfdo Hfrqrp|/ Yo 437/ Q�e/ ss :570:79

^46` Qlfnhoo/ Vwhskhq/ Qlfrolwvdv/ Gdskqh/ dqg Gu|ghq/ Qhlo ^4<<:`
�Zkdw Pdnhv Ilupv Shuirup Zhoo B�/ Hxurshdq Hfrqrplf Uhylhz/
Yro 74/ s1 :;60:<91

^47` Vfkplgw/ Nodxv ^4<<:` �Pdqdjhuldo Lqfhqwlyhv dqg Surgxfw Pdunhw
Frpshwlwlrq�/ Wkh Uhylhz ri Hfrqrplf Vwxglhv/ Yro 97/ ss 4<405461

^48` Vkohlihu/ Dqguhl/ dqg Ylvkq|/ Urehuw ^4<;9` �Odujh Vkduhkroghuv
dqg Frusrudwh Frqwuro� Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro <7/ Q��/
s1 79407;;

^49` Vkohlihu/ Dqguhl/ dqg Ylvkq|/ Urehuw ^4<<:` �D Vxuyh| ri Frusrudwh
Jryhuqdqfh� Mrxuqdo ri Ilqdqfh/ yro OLL/ Q�2/ s1 :6:0:;4

^4:` Vkruw/ Khohq/ ^4<<7` �Rzqhuvkls/ Frqwuro/ Ilqdqfldo Vwuxfwxuh dqg
wkh Shuirupdqfh ri Ilupv� Mrxuqdo ri Hfrqrplf Vxuyh|v/ yro ;/ Q�6/
ss 536057<

^4;` Yheohq/ Wkruvwhlq ^4<37` �Wkhru| ri wkh Exvlqhvv Hqwhusulvh�

8 Dsshqgl{= Ghulydwlrq ri Htxdwlrq +4,

Iurp wkh �uvw rughu frqglwlrqv/ e� dqg e� pxvw vroyh=

q
YZ

Ye��
Ee�c e�� '

Y��

Ye��
Ee��/ iru doo �

kq
YZ

Ye��
Ee�c e�� '

Y��

Ye��
Ee��/ iru doo �

E| wkh hqyhorsh wkhruhp dssolhg wr sur�wv/ wkhvh wzr htxdwlrqv uhzulwh=

Y��

Ye��
Ee�� ' q

Y8

Y%�
�%��

Y@�
Ye��

Y��

Ye��
Ee�� ' kq

Y8
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�%��

Y@�
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Iurp wkh �uvw rughu frqglwlrqv ri sur�w pd{lpl}dwlrq=

Y��

Ye��
Ee�� ' kq

R�%�
@�

�
Y@�
Ye��

Khqfh/ qrwlqj 0�� dqg 0�� wkh hodvwlflwlhv ri @� zlwk uhvshfw wr e�� dqg
e��/ zh rewdlq=

e���
Y��

Ye��
Ee�� ' kq0���R�%�

Srvlw qrz wkdw=

��Ee�� '
[
�

ES���%
��
� �5>�� �e

#��
�� +:,

zkhuh 5 lv d idfwru wkdw lq xhqfhv prqlwrulqj frvwv +olnh wkh h�hfwlyh
qxpehu ri vxevlgldulhv ehwzhhq � dqg � iru h{dpsoh,1 #�� dqg #�� duh
wkh uhvshfwlyh hodvwlflwlhv ri �� dqg �� zlwk uhvshfw wr e�� dqg e��1 Zh
jhw/ e| gl�huhqwldwlrq ri +:,=
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zkhuh r� ' R�%�*t lv wkh vkduh ri rxwsxw ex|lqj lqsxw �1 Surgxfwlylw|
udwh ri lqfuhdvh=

{@�
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' 0��
{e��
e��

n 0��
{e��
e��

n l�

zkhuh zh dvvxph wkdw surgxfwlylw| pd| lqfuhdvh dw udwh l� iru rwkhu
uhdvrqv wkdw duh qrw prghohg +whfkqlfdo fkdqjh/ rujdql}dwlrqdo fkrlfhv
hwf1,1 Zh jhw wkh idluo| jhqhudo htxdwlrq=
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