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Wkh Vwuxfwxuh ri Vrfldo Qhwzrunv dqg Ihuwlolw|
Ghflvlrqv= Hylghqfh iurp V1 Q|dq}d Glvwulfw/

Nhq|d

Kdqv0Shwhu NrkohuW Mhuh U1 Ehkupdq_ Vxvdq F1 Zdwnlqvh

Mxqh 54/ 4<<<

Devwudfw

Ghprjudskhuv kdyh lqfuhdvlqjo| dujxhg wkdw vrfldo lqwhudfwlrq lv dq lpsruwdqw phfkdqlvp iru

xqghuvwdqglqj ihuwlolw| ehkdylru1 \hw/ vxevwdqwldo xqfhuwdlqw| h{lvwv zkhwkhu cvrfldo ohduqlqj* ru

cvrfldo lq xhqfh* frqvwlwxwhv wkh grplqdqw phfkdqlvp wkurxjk zklfk vrfldo qhwzrunv d�hfw lqgl0

ylgxdo*v frqwudfhswlyh ghflvlrqv1 Wklv sdshu dujxhv wkdw wkhvh phfkdqlvpv fdq eh glvwlqjxlvkhg

e| dqdo|}lqj wkh ghqvlw| ri wkh vrfldo qhwzrun dqg lwv lqwhudfwlrq zlwk wkh sursruwlrq ri frq0

wudfhswlyh xvhuv dprqj qhwzrun sduwqhuv1 Rxu dqdo|vhv lqglfdwh wkdw lq duhdv zlwk kljk pdunhw

dfwlylw| vrfldo ohduqlqj lv prvw uhohydqw/ zkhuhdv lq uhjlrqv zlwk rqo| prghvw pdunhw dfwlylw|

vrfldo lq xhqfh frqvwlwxwhv wkh grplqdqw phfkdqlvp ri krz vrfldo qhwzrunv d�hfw zrphq*v frq0

wudfhswlyh xvh1 Lq duhdv lq zklfk vrfldo lq xhqfh fxuuhqwo| uhwdugv gl�xvlrq ri idplo| sodqqlqj/

wkhuhiruh/ zlwk vx!flhqw pdunhw ghyhorsphqw vrfldo ohduqlqj pd| ehfrph pruh lpsruwdqw wkdq

vrfldo lq xhqfh dqg dffhohudwh gl�xvlrq1

MHO Fodvvl�fdwlrq= M46/ G;6

sivwuxf34l1wh{

4 Lqwurgxfwlrq

Ihuwlolw| wudqvlwlrqv lq ghyhorslqj frxqwulhv srvh dq dssduhqw frqwudglfwlrq ehwzhhq wkh wlplqj dqg
sdfh ri ihuwlolw| fkdqjh/ dqg wkh wlplqj dqg sdfh ri fkdqjh lq vrflrhfrqrplf frqglwlrqv ru surjudp
h�ruwv1 Dowkrxjk erwk idfwruv duh riwhq dvvxphg wr eh sulpdu| ghwhuplqdqwv ri ihuwlolw|/ wkh wlph
sdwk ri ihuwlolw| fkdqjh lv w|slfdoo| gl�huhqw wkdq fdq eh dffrxqwhg iru e| frqyhqwlrqdo phdvxuhv ri
vrflrhfrqrplf ru surjudp fkdqjh +Erqjdduwv dqg Zdwnlqv 4<<9,1 Pruhryhu/ wkh loolwhudwh dqg uxudo

W
Nrkohu lv Khdg ri Uhvhdfk Jurxs/ Pd{ Sodqfn Lqvwlwxwh iru Ghprjudsklf Uhvhdufk/ Grehudqhu Vwu1 447/ 4;38:

Urvwrfn/ Jhupdq|1 Hpdlo= nrkohuCghprju1psj1gh/ zzz= kwws=22xvhu1ghprju1psj1gh2nrkohu1

_
Ehkupdq lv Gluhfwru ri wkh Srsxodwlrq Vwxglhv Fhqwhu dqg wkh Z1 U1 Nhqdq/ Mu1 Surihvvru ri Hfr0

qrplfv/ PfQhlo 493/ 6:4; Orfxvw Zdon/ Xqlyhuvwl| ri Shqqv|oydqld/ Sklodghoskld/ SD 4<437095<:/ XVD> Hpdlo=

mehkupdqChfrq1vdv1xshqq1hgx1

h
Zdwnlqv lv Surihvvru ri Vrflrorj|/ PfQhlo 446/ 6:4; Orfxvw Zdon/ Xqlyhuvlw| ri Shqqv|oydqld/ Sklodghoskld/ SD

4<437095<</ XVD> Hpdlo= vzdwnlqvCsrs1xshqq1hgx1
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uhvlghqwv duh riwhq qrw idu ehklqg lq dgrswlqj ihuwlolw| frqwuro dv frpsduhg wr wkrvh zkr duh hgxfdwhg
dqg olyh lq flwlhv1 Ixuwkhu/ idplo| vl}h dqg idplo| sodqqlqj phvvdjhv wkdw duh vsuhdg wkurxjk folqlf
ohfwxuhv ru udglr surjudpv/ iuhtxhqwo| uhdfk wkrvh zkr duh qrw lq gluhfw frqwdfw zlwk wkh surjudp
+Idzfhww/ Vrperrqvxn/ dqg Nkdlvdqj 4<9:> Iuhhgpdq dqg Wdnhvklwd 4<9<> Urjhuv 4<<8,1

Lq rughu wr h{sodlq wkhvh sdwwhuqv ri ihuwlolw| fkdqjh/ ghprjudskhuv kdyh lqfuhdvlqjo| dujxhg wkdw
vrfldo lqwhudfwlrq lv dq lpsruwdqw phfkdqlvp lq xhqflqj frqwudfhswlyh nqrzohgjh/ dwwlwxghv wrzdugv
orz ihuwlolw| dqg wkh dgrswlrq ri idplo| sodqqlqj +h1j1/ Erqjdduwv dqg Zdwnlqv 4<<9> Nrkohu 4<<:>
Prqwjrphu| dqg Fdvwhuolqh 4<<9> Hqwzlvoh hw do1 4<<9/ Hqwzlvoh dqg Jrgoh| 4<<;,1 Vrfldo lqwhudf0
wlrqv lq wkhvh wkhrulhv hqfrpsdvv vrfldo ohduqlqj/ lq zklfk lqglylgxdov ohduq derxw wkh h{lvwhqfh dqg
whfkqlfdo ghwdlov ri qhz skhqrphqd +h1j1/ qhz frqwudfhswlyh whfkqltxhv/ qhz glvhdvhv, dqg vrfldo
lq xhqfh/ lq zklfk lqglylgxdo*v suhihuhqfhv duh lq xhqfhg e| wkh ehkdylru dqg rslqlrqv ri rwkhuv1
Iru lqvwdqfh/ uhodwlyhv/ iulhqgv dqg qhljkeruv ohduq iurp hdfk rwkhu derxw wkh h{shulhqfhv zlwk vpdoo
ru odujh idplolhv dqg zlwk wkh xvh ri idplo| sodqqlqj dqg wkh| dvvhvv zkdw rwkhuv wklqn derxw wkh
ohjlwlpdf| ri gholehudwh frqwuro ri ihuwlolw| zlwklq pduuldjh14

Lq wklv sdshu zh dqdo|}h wkh uroh ri wkhvh vrfldo lqwhudfwlrqv lq wkh dgrswlrq ri prghuq frqwud0
fhswlrq lq V1 Q|dq}d Glvwlqfw/ Nhq|d/ dqg zh irfxv rq wkh glvwlqfwlrq ehwzhhq wkh wzr phfkdqlvpv/
vrfldo ohduqlqj dqg vrfldo lq xhqfh1 Wklv dqdo|wlf gl�huhqwldwlrq ehwzhhq ohduqlqj dqg lq xhqfh lv
ri frqvlghudeoh vljql�fdqfh iru dw ohdvw wkuhh uhdvrqv= Iluvw/ lw lv uhohydqw iru rxu wkhruhwlfdo xqghu0
vwdqglqj ri zkhwkhu ihuwlolw| suhihuhqfhv duh �{hg ru hqgrjhqrxv lq hfrqrplf prghov ri ghprjudsklf
ehkdylru +Hdvwhuolq/ Sroodn/ dqg Zdfkwhu 4<;3> Sroodn dqg Zdwnlqv 4<<6,1 Vhfrqg/ wkh gl�huhqwld0
wlrq lv fhqwudo iru rxu xqghuvwdqglqj ri wkh vshfl�f surfhvvhv e| zklfk qhwzrunv lq xhqfh ihuwlolw|
ehkdylru/ dqg lw lv wkxv hvvhqwldo iru prylqj wrzdugv wkh cfxowxudoo| vpduw plfurhfrqrplfv* hvsrxvhg
e| Kdppho +4<<3/ s1 788,1 Wklug/ ehfdxvh wkh h{lvwhqfh ri vrfldo lqwhudfwlrq prgl�hv wkh hydoxdwlrq
ri idplo| sodqqlqj surjudpv +Ehkupdq/ Nrkohu/ dqg Zdwnlqv 4<<;> Prqwjrphu| dqg Fdvwhuolqh
4<<9,/ nqrzohgjh ri wkh gl�huhqw surfhvvhv ri vrfldo lqwhudfwlrq idflolwdwhv wkh ghvljq dqg rswlpdo
xvh ri vxfk surjudpv1

Wkh dqdo|vhv lq wklv sdshu xwlol}h d qhz krxvhkrog vxuyh| jdwkhuhg lq V1 Q|dq}d Surylqfh/
Nhq|d wkdw lqfoxghv vrfldo qhwzrunv dqg phdvxuhv ri wkh frqwudfhswlyh suhydohqfh dprqj iulhqgv1
Prvw dqdo|vhv ri wkh uroh ri vrfldo qhwzrunv zlwk wkhvh dqg vlplodu gdwd kdyh irfxvhg rq rqh ri
wkh ghwhuplqdqwv ri ihuwlolw|/ wkh dgrswlrq ri prghuq phwkrgv ri idplo| sodqqlqj1 Wkhvh dqdo|vhv
w|slfdoo| �qg d vljql�fdqw uhodwlrq ehwzhhq d zrpdq*v frqwudfhswlyh xvh dqg wkh suhydohqfh ri idplo|
sodqqlqj lq khu vrfldo qhwzrunv= zrphq zkrvh qhwzrun sduwqhuv xvh idplo| sodqqlqj duh pruh olnho|
wr xvh lw wkhpvhoyhv1 Wkhvh dqdo|vhv/ krzhyhu/ irfxv xvxdoo| lpsolflwo| rq wkh phvvdjhv wkdw duh
suhvxpdeo| sduw ri wkh frqwhqw ri wkh lqwhudfwlrq/ dqg gr qrw dgguhvv wkh vwuxfwxuh ri wkh lqwhudfwlrq1
Wkhvh dqdo|vhv/ wkhuhiruh/ gr qrw dgguhvv zkhwkhu wkhvh lq xhqfhv ri vrfldo qhwzrunv rq ehkdylru duh
prgl�hg e| wkh vwuxfwxuh ri rqh*v qhwzrun1 Wkh olwhudwxuh rq qhwzrunv/ krzhyhu/ vxjjhvwv wkdw lw lv
qrw rqo| wkh frqwhqw ri frqyhuvdwlrqv lq vrfldo qhwzrunv wkdw pdwwhuv/ exw dovr qhwzrun vwuxfwxuh �
fkdudfwhulvwlfv vxfk dv vl}h/ khwhurjhqhlw| dqg ghqvlw| +Judqryhwwhu 4<:6> Pduvghq dqg Iulhgnlq
4<<6> Ydohqwh 4<<7> Zdvvhupdq dqg Idxvw 4<<7,1

Lq wklv sdshu zh lqfoxgh phdvxuhv ri wkh vrfldo vwuxfwxuh lq orjlvwlf uhjuhvvlrqv ri frqwudfhswlyh

4
Zdwnlqv +4<<;, ixuwkhu vhsdudwhv iurp wkhvh wzr ixqfwlrqv wkh mrlqw hydoxdwlrq ri lqirupdwlrq/ ehkdylru dqg

rslqlrqv e| phpehuv ri vrfldo qhwzrunv/ exw lq wklv sdshu zh irfxv rqo| rq wkh glvwlqfwlrq ehwzhhq vrfldo ohduqlqj

dqg vrfldo lq xhqfh1
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xvh/ dqg zh lqwhudfw wkhvh phdvxuhv zlwk wkh suhydohqfh ri idplo| sodqqlqj dprqj qhwzrun sduwqhuv1
Wkhvh dqdo|vhv doorz xv wr dgguhvv zkhwkhu wkh h�hfw ri vrfldo qhwzrunv rq ehkdylru lv prgl�hg
e| wkh vwuxfwxuh ri d zrpdq*v qhwzrun1 Iru lqvwdqfh/ lv wkh frqwudfhswlyh ehkdylru lq d ghqvh
qhwzrun ri iulhqgv/ l1h1/ d qhwzrun zkhuh doo wkh phpehuv nqrz hdfk rwkhu/ pruh lq xhqwldo wkdq wkh
ehkdylru ri vrfldoo| xqfrqqhfwhg lqglylgxdovB Edvhg rq uhfhqw dgydqfhv lq qhwzrun wkhru| zh dujxh
lq wklv sdshu wkdw vrfldo ohduqlqj lv pd{lpl}hg/ doo hovh htxdo/ zkhq wkh vwuxfwxuh ri wkh qhwzrun lv
yhu| vsduvh vr wkdw wkh qhwzrun sduwqhuv gr qrw lqwhudfw zlwk rqh dqrwkhu/ exw surylgh uhodwlyho|
lqghshqghqw vrxufhv ri lqirupdwlrq1 Lq frqwudvw/ wkh pruh ghqvh wkh qhwzrun/ wkh juhdwhu wkh vrfldo
lq xhqfh ehfdxvh jurxsv dqg foltxhv h{huw d odujhu qrupdwlyh lq xhqfh wkdq lvrodwhg lqglylgxdov1
Wkh gl�huhqw lpsolfdwlrqv ri qhwzrun vwuxfwxuh iru vrfldo ohduqlqj yhuvxv vrfldo lq xhqfh doorzv xv
wr glvwlqjxlvk hpslulfdoo| ehwzhhq wkhvh wzr phfkdqlvpv1

Lq dgglwlrq wr wkh glvwlqfwlrq ehwzhhq ohduqlqj dqg lq xhqfh/ zh dovr vlwxdwh qhwzrunv lq d
vrflrhfrqrplf frqwh{w/ vshfl�fdoo| wkh h{whqw ri pdunhw dfwlylwlhv1 Wkh h{sdqvlrq ri pdunhwv lv rqh
ri wkh ihdwxuhv ri hfrqrplf ghyhorsphqw= orfdo pdunhwv ehfrph lqfuhdvlqjo| olqnhg lqwr uhjlrqdo/
qdwlrqdo dqg joredo pdunhwv1 Ixqfwlrqv wkdw iruphuo| zhuh surylghg zlwklq wkh krxvhkrog ru e|
rwkhu uhodwlyhv dqg iulhqgv � udqjlqj iurp surylglqj oderu wr surylglqj lqvxudqfh � duh lqfuhdvlqjo|
surylghg wkurxjk pdunhwv +Ehq0Srudwk 4<;3> Sroodn 4<;8,1 Wkh h{sdqvlrq ri pdunhwv lv olnho| wr
dowhu vrfldo lqwhudfwlrq/ erwk lq whupv ri lwv lq xhqfh rq lqglylgxdo ehkdylru dqg lq whupv ri wkh
vwuxfwxuh dqg jhrjudsklf udqjh ri qhwzrunv +Zdwnlqv 4<<4,1 Rxu gdwd lqfoxgh duhdv zlwk d gl�huhqw
suhydohqfh ri pdunhwv1 Zh duh wkhuhiruh deoh wr dqdo|}h zkhwkhu wkh uroh ri vrfldo qhwzrunv lq
frqwudfhswlyh ghflvlrq0pdnlqj lv d�hfwhg e| wkh h{srvxuh ri zrphq wr pdunhw dfwlylwlhv1

Rxu �qglqjv srlqw wr dq lqwhuhvwlqj lqwhudfwlrq ehwzhhq wkh qhwzrun vwuxfwxuh/ wkh xvh ri idplo|
sodqqlqj dprqj iulhqgv/ dqg wkh suhydohqfh ri pdunhw dfwlylwlhv lq dq duhd1 Lq duhdv zlwk orz pdunhw
dfwlylwlhv/ ghqvh qhwzrunv zlwkrxw idplo| sodqqlqj xvhuv kdyh d frqvwudlqlqj h�hfw wkdw lpshghv wkh
dgrswlrq ri prghuq frqwudfhswlrq1 Ghqvh qhwzrunv zlwk idplo| sodqqlqj xvhuv/ rq wkh rwkhu kdqg/
kdyh d vwurqj srvlwlyh h�hfw rq wkh surshqvlw| wr dgrsw frqwudfhswlrq1 Wkh sursruwlrq ri idplo|
sodqqlqj xvhuv dprqj iulhqgv qr orqjhu d�hfwv frqwudfhswlyh dgrswlrq gluhfwo|/ exw lq xhqfhv frqwud0
fhswlyh xvh rqo| wkurxjk lwv lqwhudfwlrq zlwk wkh ghqvlw| ri wkh vrfldo qhwzrun1 Wklv uhvxow lqglfdwhv
wkdw vrfldo lq xhqfh lv d uhohydqw dvshfw iru xqghuvwdqglqj wkh gl�xvlrq ri prghuq frqwudfhswlrq lq
duhdv zlwk olwwoh pdunhw dfwlylw|1 Lq frqwudvw/ wkh sdwwhuq lv gl�huhqw lq duhdv zlwk d kljk ohyho ri
pdunhw dfwlylw|1 Lq sduwlfxodu/ wkh suhvhqfh ri pdunhwv vhhpv wr d�hfw krz zrphq lqwhudfw zlwk wkhlu
idplo| sodqqlqj qhwzrun= rxu hvwlpdwh lqglfdwh wkdw vrfldo ohduqlqj lv pruh uhohydqw zkhq pdunhw
dfwlylwlhv duh suhydohqw/ dqg zh �qg wkdw vrfldo lq xhqfh lv xqlpsruwdqw lq duhdv zlwk kljk pdunhw
dfwlylwlhv1

Wkh uhvxowv lq wklv sdshu vxjjhvw wkdw wkh frqwhqw ri vrfldo lqwhudfwlrq/ phdvxuhg e| wkh qxpehu ri
frqwudfhswlyh xvhuv lq d zrpdq*v vrfldo qhwzrun/ lv qrw vx!flhqw iru xqghuvwdqglqj wkh xvh ri idplo|
sodqqlqj1 Dgglwlrqdoo|/ wkh vrfldo vwuxfwxuh/ dv fdswxuhg e| qhwzrun vwuxfwxuh/ dqg wkh ghjuhh ri
hfrqrplf ghyhorsphqw/ dv fdswxuhg e| wkh suhvhqfh ri pdunhw dfwlylwlhv/ h{huw lpsruwdqw lq xhqfhv
rq krz vrfldo lqwhudfwlrq d�hfwv frqwudfhswlyh ghflvlrqv1 Pdunhwv d�hfw wkh rssruwxqlwlhv wr hvwdeolvk
dqg pdlqwdlq qhwzrun uhodwlrqv/ dqg wkh| surylgh qhz rssruwxqlwlhv iru frppxqlfdwlrq1 Pdunhwv
pd| dovr d�hfw krz qhwzrunv d�hfw lqglylgxdo ehkdylru1 Lq sduwlfxodu/ rxu dqdo|vlv �qgv wkdw wkh
suhvhqfh ri pdunhwv lq xhqfhv wkh uhodwlyh lpsruwdqfh ri vrfldo lq xhqfh yhuvxv vrfldo ohduqlqj dv
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phfkdqlvpv wkurxjk zklfk qhwzrunv d�hfw wkh xvh ri idplo| sodqqlqj1 Lq frpelqdwlrq zlwk wkh
qhwzrun vwuxfwxuh/ pdunhwv wkhuhiruh ghwhuplqh zkhwkhu vrfldo lqwhudfwlrq derxw idplo| sodqqlqj
xqdpeljxrxvo| idflolwdwhv wkh xvh ri prghuq frqwudfhswlrq/ ru zkhwkhu vrfldo lqwhudfwlrq fdq dovr
uhlqirufh d vwdwxv0txr zlwk orz frqwudfhswlyh xvh dqg khqfh lpshgh wkh gl�xvlrq ri prghuq idplo|
sodqqlqj1 Pdunhw ghyhorsphqw/ pruhryhu/ fdq vkliw wkh uhodwlyh lpsruwdqfh ri vrfldo lq xhqfh yhuvxv
vrfldo ohduqlqj1 Lq duhdv lq zklfk vrfldo lq xhqfh fxuuhqwo| grplqdwhv dqg uhlqirufhv ehkdylruv wkdw
uhwdug gl�xvlrq/ iru h{dpsoh/ vx!flhqw pdunhw ghyhorsphqw ryhu wlph pd| ohdg wr wkh grplqdqfh
ri vrfldo ohduqlqj wkdw dffhohudwhv gl�xvlrq1

Lq wkh iroorzlqj vhfwlrq zh glvfxvv qhwzrun ghqvlw| dqg krz lw fdq eh xvhg wr glvwlqjxlvk ehwzhhq
vrfldo lq xhqfh dqg vrfldo ohduqlqj1 Zh wkhq ghvfuleh wkh dydlodeoh Nhq|dq gdwd dqg zh hvwlpdwh
wkh ghshqghqfh ri zrphq*v frqwudfhswlyh xvh rq lqglylgxdo dqg vrfldo qhwzrun fkdudfwhulvwlfv1 Lq
Vhfwlrq 6 zh lqwhjudwh rxu hpslulfdo �qglqjv zlwk d wkhruhwlfdo prgho ri frqwudfhswlyh xvh wkdw
lqfoxghv vrfldo qhwzrun h�hfwv/ dqg zh xvh wklv prgho wr dqdo|}h wkh uroh ri pdunhwv rq wkh uhodwlyh
lpsruwdqfh ri vrfldo ohduqlqj yhuvxv vrfldo lq xhqfh1 Vhfwlrq 7 frqfoxghv wkh sdshu1

5 Vrfldo Vwuxfwxuh dqg Ihuwlolw| Ghflvlrqv

Wkh h{lvwlqj hylghqfh rq wkh lqwhudfwlrq ehwzhhq vrfldo qhwzrunv dqg ihuwlolw| kdv ehhq edvhg rq
dqdo|vhv ri dq lqglylgxdo*v ihuwlolw| ehkdylru dqg wkh ihuwlolw| ehkdylru ru frqwudfhswlyh xvh ri vrfldo
qhwzrun sduwqhuv1 D frpprq hfrqrphwulf irupxodwlrq edvhg rq Prqwjrphu| dqg Fdvwhuolqh +4<<9,
lv vshfl�hg dv=

\ � @ [�
4
. ]�

5
. �

[

m

$
m

Z
m

. x> +4,

zkhuh \ � lv wkh surshqvlw| wr dgrsw frqwudfhswlrq/ [ uhsuhvhqwv frqyhqwlrqdo vrflrhfrqrplf frydul0
dwhv/ ] lqfoxghv phdvxuhv ri idplo| sodqqlqj h�ruw dqg Z

m

uhsuhvhqwv wkh ihuwlolw| uhodwhg ehkdylru
+h1j1/ frqwudfhswlyh xvh, ri wkh uhvsrqghqw*v qhwzrun sduwqhuv m @ 4> = = = > Q 1 Wkh sdudphwhu $

m

dv0
vljqv gl�huhqw zhljkwv wr wkh qhwzrun sduwqhuv/ dqg � phdvxuhv wkh ryhudoo lq xhqfh ri wkh ehkdylru
ri qhwzrun sduwqhuv rq wkh uhvsrqghqw*v frqwudfhswlyh xvh1

Wklv dqg vlplodu vshfl�fdwlrqv kdyh ehhq xvhg lq ydulrxv vwxglhv +h1j1/ Duhqgv0Nxhqqlqj 4<<:>
Ehkupdq hw do1 4<<;> Prqwjrphu| dqg Fkxqj 4<<;> Ydohqwh hw do1 4<<:,1 D iuhtxhqw �qglqj lq wkhvh
dqdo|vhv lv wkdw d odujhu qxpehu +ru sursruwlrq, ri qhwzrun sduwqhuv zkr kdyh xvhg idplo| sodqqlqj
lv srvlwlyho| uhodwhg wr wkh suredelolw| wkdw wkh uhvsrqghqw khuvhoi lv xvlqj idplo| sodqqlqj1 Krzhyhu/
wkh lqwhusuhwdwlrq ri wklv uhvxow dv ghprqvwudwlqj wkh lq xhqfh ri vrfldo qhwzrunv rq wkh dgrswlrq ri
prghuq idplo| sodqqlqj/ uhpdlqv sureohpdwlf lq vhyhudo uhvshfwv1 Iluvw/ wkh vl}h dqg frpsrvlwlrq ri
qhwzrunv pd| eh fruuhodwhg zlwk xqrevhuyhg lqglylgxdo fkdudfwhulvwlfv1 Iru lqvwdqfh/ zrphq zlwk
d kljkhu zloolqjqhvv wr xvh prghuq frqwudfhswlrq pd| vshqg pruh h�ruw lq wdonlqj wr rwkhu zrphq
derxw frqwudfhswlrq dqg idplo| sodqqlqj dqg wkh| pd| wkhuhiruh kdyh vrfldo qhwzrunv wkdw h{klelw
d kljkhu suhydohqfh ri frqwudfhswlyh xvhuv1 Vhfrqg/ phpehuv ri d vrfldo qhwzrun riwhq olyh lq wkh
vdph duhd/ dqg duh wkxv vxemhfw wr frqglwlrqv wkdw d�hfw wkh ihuwlolw| ehkdylru ri doo phpehuv lq wkh
vrfldo qhwzrun +h1j1 dq lqfuhdvh lq vfkrro ihhv ru d qhz idplo| sodqqlqj surjudp> vhh dovr Pdqvnl
4<<6,1 Lq erwk fdvhv zh zrxog h{shfw wr �qg wkdw lqglylgxdo frqwudfhswlyh xvh dqg wkh suhydohqfh
ri prghuq idplo| sodqqlqj lq wkh vrfldo qhwzrun duh fruuhodwhg1 Qhyhuwkhohvv/ lq qhlwkhu fdvh lv wkh
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fruuhodwlrq dq lqglfdwlrq wkdw wkh ghflvlrq wr dgrsw ru xvh prghuq frqwudfhswlrq lv lqghhg lq xhqfhg
e| wkh ehkdylru ri rqh*v qhwzrun sduwqhuv1

Hyhq li rqh dvvxphv wkdw wkh deryh dvshfwv duh rqo| ri vhfrqgdu| uhohydqfh iru wkh lqwhusuhwdwlrq
ri rxu �qglqjv/ wkh uhvxowv duh rqo| sduwldoo| vdwlvi|lqj iurp d wkhruhwlfdo vwdqgsrlqw1 Lq sduwlfxodu/
wkh �qglqjv gr qrw whoo xv krz vrfldo qhwzrunv d�hfw d zrpdq*v ghflvlrq wr xvh idplo| sodqqlqj1

Wkh wzr prvw lpsruwdqw phfkdqlvpv wkurxjk zklfk qhwzrunv d�hfw zrphq*v frqwudfhswlyh gh0
flvlrqv duh vrfldo ohduqlqj dqg vrfldo lq xhqfh1 Vrfldo ohduqlqj hpskdvl}hv wkh uroh ri lqirupdwlrq
lq uhgxflqj xqfhuwdlqw|1 Lq Q|dq}d/ zh irxqg froohfwlyh xqfhuwdlqw| dqg lqglylgxdo dpelydohqfh
derxw ghvludeoh idplo| vl}h= lq vhpl0vwuxfwxuhg lqwhuylhzv dqg irfxv jurxsv vrph vdlg/ iru h{dpsoh/
wkdw odujhu idplolhv zhuh d surwhfwlrq djdlqvw wkh srvvlelolw| ri wkdw doo rqh*v fkloguhq zrxog glh/
zkhuhdv rwkhuv frxqwhuhg zlwk wkh vpdoohu frvwv +vfkrro ihhv/ forwklqj/ fklogfduh, wkdw wkrvh zlwk
ihz fkloguhq zrxog ehdu1 Vlploduo|/ vrph zruulhg derxw h{fhvvlyh eohhglqj ru zhljkw orvv wkdw wkh|
dvvrfldwhg zlwk wkh xvh ri prghuq idplo| sodqqlqj/ zkhuhdv rwkhuv frxqwhuhg wkdw wkrvh zkr eh0
jdq wr xvh idplo| sodqqlqj zhuh qrwdeo| khdowklhu wkdq wkh| kdg ehhq suhylrxvo| +Uxwhqehuj dqg
Zdwnlqv 4<<:,1 Ohduqlqj wkurxjk vrfldo qhwzrunv derxw wkh h{shulhqfh ri rwkhu zrphq pd| uhgxfh
wkhvh xqfhuwdlqwlhv/ dqg lw wkhuhiruh pd| lqfuhdvh wkh suredelolw| wkdw d ulvn dyhuvh zrpdq khuvhoi
zloo dgrsw prghuq frqwudfhswlrq +Nrkohu 4<<:,1

Wkh vhfrqg dvshfw/ vrfldo lq xhqfh/ h{whqgv eh|rqg wkh sxuh surfhvvhv ri ohduqlqj1 Lw doorzv iru
wkh idfw wkdw d zrpdq*v suhihuhqfhv iru fkloguhq pd| eh lq xhqfhg dqg dowhuhg e| wkrvh zlwk zkrp
vkh lqwhudfwv1 Khu iulhqgv pd| glvsdudjh d zrpdq eholhyhg wr eh xvlqj idplo| sodqqlqj iru fdulqj
derxw khu orrnv/ hyhq vhhnlqj wr dwwudfw rwkhu phq> dowhuqdwlyho|/ wkh| pd| sudlvh d zrpdq eholhyhg
wr eh xvlqj idplo| sodqqlqj iru ehlqj d uhvsrqvleoh prwkhu/ frqfhuqhg derxw ihhglqj/ forwklqj dqg
hgxfdwlqj khu fkloguhq1 Wkh h{lvwhqfh ri erwk wkhvh phfkdqlvpv kdv d orqj wudglwlrq lq vrflrorj|
dqg vrfldo sv|fkrorj| +vhh iru lqvwdqfh Prvfrylfl 4<;8 iru d uhylhz,1 \hw/ olwwoh gluhfw hylghqfh h{lvwv
lq wkh duhd ri frqwudfhswlyh dgrswlrq wkdw doorzv d glvwlqfwlrq ehwzhhq vrfldo ohduqlqj dqg vrfldo
lq xhqfh/ ru dq hydoxdwlrq ri wkhlu uhodwlyh lpsruwdqfh1

Dffruglqj wr vhpl0vwuxfwxuhg lqwhuylhzv zlwk zrphq wkdw zh frqgxfwhg lq Q|dq}d lq 4<<7/ frq0
yhuvdwlrqv derxw idplo| vl}h surylgh dq rssruwxqlw| wr dvvhvv wkh vxssruw ru rssrvlwlrq ri uhodwlyhv/
iulhqgv dqg qhljkeruv iru wkh gholehudwh frqwuro ri ihuwlolw| zlwklq pduuldjh= zkdw dsshduv wr eh
lpsruwdqw lv krz wkrvh zlwk rqo| d ihz fkloguhq duh ylhzhg e| rwkhuv +Zdwnlqv 4<<;,1 Zkhq uh0
vsrqghqwv wdon zlwk wkhlu qhwzrun sduwqhuv derxw idplo| sodqqlqj/ krzhyhu/ zkdw dsshduv wr eh
lpsruwdqw lv ohduqlqj zkdw rwkhuv kdyh h{shulhqfhg ru khdug derxw wkh ulvnv wkdw wkh xvh ri prghuq
idplo| sodqqlqj lv eholhyhg wr srvh wr wkhlu erglhv= duh wkh vlgh h�hfwv wrohudeoh ru qrwB +Uxwhqehuj
dqg Zdwnlqv 4<<:, Wkxv/ rxu txdolwdwlyh hylghqfh lqglfdwhv wkh suhvhqfh ri erwk vrfldo ohduqlqj dqg
vrfldo lq xhqfh lq zrphq*v lqwhudfwlrq derxw idplo| sodqqlqj1

Wklv txdolwdwlyh hylghqfh/ krzhyhu/ ohdgv wr dq lpsruwdqw txhvwlrq= Lv lw srvvleoh wr hydoxdwh wkh
uhodwlyh lpsruwdqfh ri wkhvh wzr phfkdqlvpv/ dqg fdq zh glvfulplqdwh ehwzhhq wkhp txdqwlwdwlyho|/
xvlqj gdwd rq vrfldo qhwzrunvB

Lq wklv sdshu zh jlyh dq d!updwlyh dqvzhu wr wklv txhvwlrq1 Zh dujxh wkdw e| orrnlqj eh|rqg
wkh gluhfw olqnv ehwzhhq wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv/ dqg e| dgglwlrqdoo| lqfrusrudwlqj
lqirupdwlrq derxw wkh vrfldo vwuxfwxuh ri qhwzrunv/ zh fdq glvwlqjxlvk dqg hydoxdwh wkh uhodwlyh
lpsruwdqfh ri vrfldo ohduqlqj dqg vrfldo lq xhqfh1
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Iljxuh 4= Vrfldo qhwzrun zlwk irxu qhwzrun sduwqhuv= krz vwuxfwxuh pdwwhuv iru frqwudfhswlyh ghfl0
vlrqv

514 Orrnlqj eh|rqg gluhfw olqnv= qhwzrun vwuxfwxuh dqg ihuwlolw|

Lq d vwxg| ri frusrudwh qhwzrunv/ Exuw +4<<5, glvwlqjxlvkhg wkh fkdudfwhulvwlfv ri qhwzrunv lq whupv
ri surylglqj rswlpdo lqirupdwlrq derxw lqqrydwlrqv ru fkdqjhv lq wkh pdunhw sodfh dqg lq whupv
ri wkh frqvwudlqwv wkdw wkhvh qhwzrunv h{huw rq wkh iuhhgrp ri dq dfwru wr ghflgh lqghshqghqwo|1
Dowkrxjk pdunhwv lq Exuw*v dqdo|vlv duh pruh olnh wkrvh lq kljko| ghyhorshg fdslwdolvw hfrqrplhv
wkdq wkh vpdoo orfdo qhwzrunv ri Q|dq}d/ wkh frqfhswv kh suhvhqwv duh xvhixo1 Qhwzrunv lq Exuw*v
dqdo|vlv surylgh rssruwxqlwlhv wr lqfuhdvh wkh uhwxuqv rq lqyhvwphqwv dqg wkh| doorz frqwuroolqj ru
lq xhqflqj wkh ehkdylru ri rwkhu dfwruv lq wkh pdunhw sodfh1 Krzhyhu/ wkhvh dgydqwdjhv ri vrfldo
qhwzrunv duh qrw zlwkrxw frvwv1 Lq sduwlfxodu/ qhwzrunv fdq uhvwulfw wkh iuhhgrp wr pdnh lqghshqghqw
ghflvlrqv ehfdxvh dq lqglylgxdo kdv wr dyrlg frq lfw zlwk rwkhu phpehuv ri klv ru khu vrfldo qhwzrun15

Dffruglqj wr Exuw/ wkh rssruwxqlwlhv dqg frqvwudlqwv lpsolhg e| d vshfl�f qhwzrun ghshqg rq wkh
h{lvwhqfh ri vwuxfwxudo krohv1 Qhwzrunv duh d vrfldo vwuxfwxuh> vwuxfwxudo krohv ghvfuleh wkh h{lvwhqfh
ri lqglylgxdov +ru/ lq d odujh qhwzrun/ foxvwhuv ri lqglylgxdov, zkr duh qrw frqqhfwhg zlwk rwkhu
lqglylgxdov +ru foxvwhuv,/ exw udwkhu duh vrfldo lvrodwhv1 Lq wkh iroorzlqj zh zloo exlog rq d vlplodu
lghd lq rughu wr lqyhvwljdwh krz qhwzrunv lq xhqfh wkh ghflvlrq wr dgrsw idplo| sodqqlqj1 Frqvlghu
iru lqvwdqfh wkh vrfldo qhwzrun DEFG ghslfwhg lq Iljxuh 4 zlwk irxu qhwzrun sduwqhuv/ vrph ri
zkrp pd| xvh prghuq frqwudfhswlrq1 Wkh uhvsrqghqw kdv qrw |hw xvhg prghuq phwkrgv/ dqg zh
zloo dgguhvv krz wkh suhvhqfh ri wkh qhwzrun sduwqhuv D/ E/ F/ G d�hfwv wkh uhvsrqghqw*v ghflvlrq
derxw idplo| sodqqlqj16

5
Exuw lv fhuwdlqo| qrw wkh �uvw dxwkru wr revhuyh wkh dpelydohqw uroh ri vrfldo qhwzrunv lq whup ri r�hulqj rssru0

wxqlwlhv dqg lpsrvlqj frqvwudlqwv rq fkrlfhv dw wkh vdph wlph1 Hduolhu dqdo|vhv/ iru lqvwdqfh/ lqfoxgh Vlppho +4<55,

dqg Erww +4<:4,1

6
Ehfdxvh wkh gdwd wkdw lv dydlodeoh iru wkh odwhu hvwlpdwlrq surylghv hjr0fhqwulf qhwzrunv/ zh zloo frqfhqwudwh rxu

wkhruhwlfdo ghyhorsphqw rq wklv vshfl�f fdvh1 Wkh h{whqvlrq wr frpsohwh +h1j1/ yloodjh, qhwzrunv lv vwudljkw iruzdug

dqg fdq eh lpsohphqwhg li wkh gdwd duh dydlodeoh1



:

a) Socially isolated network partners

b) Clique

Respondent

Respondent

Iljxuh 5= Vrfldo qhwzrun dv d frqvwudlqw rq ehkdylrudo fkrlfhv

Lq Iljxuh 4/ zh nqrz wkdw wkh uhvsrqghqw kdv gluhfw vrfldo wlhv zlwk hdfk ri wkh irxu qhwzrun
sduwqhuv1 Dgglwlrqdoo|/ zh kdyh lqirupdwlrq derxw dq dvshfw ri qhwzrun vwuxfwxuh/ wkh uhodwlrqvkls
ri wkh qhwzrun sduwqhuv dprqj wkhpvhoyhv= zh nqrz/ iru lqvwdqfh/ zkhwkhu D/ E/ F dqg G nqrz
hdfk rwkhu gluhfwo|/ ru rqo| dw vhfrqg kdqg wkurxjk wkhlu uhodwlrq wr wkh uhvsrqghqw1 Wkh irupdo
frqfhsw wkdw zh xvh wr uhsuhvhqw wkh ghjuhh ri vrfldo frqqhfwhgqhvv dprqj wkh qhwzrun sduwqhuv
lv ghqvlw|1 Ghqvlw| lv wkh sursruwlrq ri doo srvvleoh vrfldo olqnv wkdw dfwxdoo| h{lvw lq wkh revhuyhg
qhwzrun1 Iru lqvwdqfh/ lq d qhwzrun ri vl}h irxu/ d wrwdo ri vl{ srvvleoh olqnv h{lvwv/ dqg wkh ghqvlw| lv
wkh qxpehu ri h{lvwlqj olqnv glylghg e| vl{1 Zh zloo fdoo d qhwzrun yhu| ghqvh li wkh ghqvlw| htxdov
rqh1 Zh zloo ghqrwh lw dv yhu| vsduvh li wkh ghqvlw| lv }hur dqg D/ E/ F/ G vkduh qr gluhfw olqnv17

Lw kdv ehhq dujxhg dw ohdvw vlqfh Judqryhwwhu*v +4<:6, dqdo|vlv wkdw zhdn vrfldo wlhv duh prvw
uhohydqw lq vlwxdwlrqv zkhuh rewdlqlqj lqirupdwlrq derxw rssruwxqlwlhv ru lqqrydwlrqv lv fuxfldo1 Lq
vlplodu yhlq/ Exuw +4<<5, dujxhv wkdw wkh qhwzrun lq Iljxuh 4 lv prvw h�hfwlyh iru rewdlqlqj lq0
irupdwlrq zkhq lw lv vsduvh/ ehfdxvh wkhq lw uhdfkhv irxu gl�huhqw duhdv ri vrfldo dfwlylw| wkdw fdq
surylgh +uhodwlyho|, lqghshqghqw lqirupdwlrq1 Rq wkh rwkhu kdqg/ ghqvh qhwzrunv duh lqh!flhqw iru
lqirupdwlrq sxusrvhv= li wkh qhwzrun sduwqhuv nqrz hdfk rwkhu/ wkhq D/ E/ F/ G surylgh uhgxqgdqw
lqirupdwlrq1 Wkh| douhdg| vkduh prvw ri wkh lqirupdwlrq dydlodeoh wr wkhp dqg wkhuh lv olwwoh ru qr
dgglwlrqdo dgydqwdjh jdlqhg iurp pdlqwdlqlqj frqwdfwv zlwk doo irxu qhwzrun sduwqhuv1 D vwuxfwxudo
kroh ghvfulehv wkh idfw wkdw wkhuh h{lvw xqfrqqhfwhg shrsoh zlwklq d vrfldo vwuxfwxuh zkr fdq surylgh
glvwlqfw slhfhv ri lqirupdwlrq wr wkh uhvsrqghqw1 Dq h!flhqw lqirupdwlrq qhwzrun lv wkhuhiruh fkdu0
dfwhul}hg e| wkh h{lvwhqfh ri vwuxfwxudo krohv dprqj wkh qhwzrun sduwqhuv1 Htxlydohqwo|/ dq h!flhqw
lqirupdwlrq qhwzrun h{klelwv d vwuxfwxuh lq zklfk wkh qhwzrun sduwqhuv D/ E/ F/ G lq Iljxuh 4 vkduh
uhodwlyho| ihz olqnv dprqj wkhpvhoyhv1

Wkh vwuxfwxudo frqglwlrqv wkdw pd{lpl}h lqirupdwlrq ehqh�wv/ dffruglqj wr Exuw/ dovr idyru
hqwuhsuhqhxuldo rssruwxqlw|1 Lq rwkhu zrugv/ qhwzrunv wkdw h{klelw ihz vwuxfwxudo krohv frqvwudlq
dq lqglylgxdo*v rssruwxqlw| wr ghflgh iuhho|/ wr lqqrydwh/ ru wr ghyldwh iurp suhydlolqj ehkdylru1
Frqvlghu/ iru lqvwdqfh/ Iljxuh 5 zlwk wzr zrphq lqwhudfwlqj zlwk gl�huhqwo| vwuxfwxuhg vhwv ri
qhwzrun sduwqhuv1 Lq vlwxdwlrq +d, wkh zrpdq lqwhudfwv zlwk vrfldoo| lvrodwhg lqglylgxdov/ dqg lq
vlwxdwlrq +e, wkh lqwhudfwlrq lv zlwk d ghqvh qhwzrun zklfk frqvwlwxwhv d foltxh1 Lq wkh iruphu fdvh

7
Iru d ixuwkhu glvfxvvlrq ri ghqvlw| dqg uhodwhg phdvxuhv vhh/ iru lqvwdqfh/ Zdvvhupdq dqg Idxvw +4<<7,1



;

wkh uhvsrqghqw*v vrfldo qhwzrun eulgjhv wkh vwuxfwxudo kroh ehwzhhq wkh qhwzrun sduwqhuv/ lq wkh
odwwhu vlwxdwlrq vwuxfwxudo krohv duh devhqw1 Li lqirupdwlrq lv wkh uhohydqw frqvwudlqw dqg wkh sulpdu|
sxusrvh ri vrfldo lqwhudfwlrq lv ohduqlqj/ wkhq wkh vsduvh qhwzrun +d, lv hlwkhu htxlydohqw wr ru hyhq
pruh h�hfwlyh wkdq wkh ghqvh qhwzrun +e,1 Wklv udqnlqj ri qhwzrunv +d, dqg +e, fkdqjhv/ krzhyhu/
li vrfldo qrupv ru dffhswdqfh ri rqh*v ehkdylru e| iulhqgv dqg frppxqlw| phpehuv duh lpsruwdqw
frqfhuqv lq wkh dgrswlrq ri prghuq idplo| sodqqlqj1

Dowkrxjk sursrqhqwv ri gl�xvlrq riwhq dvvxph wkdw vrfldo lqwhudfwlrq rqo| idflolwdwhv lqqrydwlyh
ehkdylru/ lqfuhdvhg vrfldo lqwhudfwlrq fdq dovr lpshgh lqqrydwlyh ehkdylru +Ehkupdq/ Nrkohu/ dqg
Zdwnlqv 4<<;> Nrkohu 4<<;,1 Vrfldo qhwzrunv pd| glvfrxudjh zrphq iurp xvlqj prghuq phwkrgv
li idplo| sodqqlqj lv qrw xvhg e| wkh phpehuv ri wkh qhwzrun/ exw lw pd| hqfrxudjh wkh xvh ri
prghuq phwkrgv li wkh suhydohqfh ri prghuq frqwudfhswlrq dprqj wkh qhwzrun sduwqhuv lv kljk1
Wkh gluhfwlrq ri wkh lq xhqfh wkxv lv uhodwhg wr xvh ri idplo| sodqqlqj e| wkh qhwzrun phpehuv1
Iru h{dpsoh/ li pdq| lq wkh qhwzrun gr qrw xvh idplo| sodqqlqj/ wkh| pd| mxvwli| wkhlu fkrlfh e|
gudzlqj rq frppxqlw| qrupv wkdw vxssruw kljk ihuwlolw|/ vxfk dv wkh h{shfwdwlrq wkdw pdq| fkloguhq
eulqj zhdowk dqg suhvwljh wr wkh idplo|> lq frqwudvw/ li pdq| lq wkh qhwzrun xvh idplo| sodqqlqj/
wkh| pd| mxvwli| wkhlu fkrlfh e| gudzlqj rq rwkhu frppxqlw| qrupv wkdw vwuhvv wkh lpsruwdqfh ri
kdylqj ihz fkloguhq vr wkdw rqh fdq uhdu wkhp surshuo| +iru wkh  h{lelolw| ri qrupv/ vhh Orfnzrrg
4<<8,1

Vwdwhg pruh jhqhudoo|/ vrfldo lq xhqfh frqvwudlqv dq lqglylgxdo*v delolw| wr ghflgh lqghshqghqwo|1
Li doo ri wkh phpehuv ri rqh*v qhwzrun idyru +ru rssrvh, idplo| sodqqlqj/ lw lv pruh gl!fxow wr ghflgh
wr xvh +ru qrw xvh, idplo| sodqqlqj/ uhjdugohvv ri rqh*v rzq suhihuhqfh1 Lpsohphqwlqj rqh*v rzq suhi0
huhqfh lv hyhq pruh gl!fxow li vrfldo lq xhqfh lv vwurqj1 Wkh vwuhqjwk ri vrfldo lq xhqfh/ krzhyhu/
ghshqgv rq wkh vrfldo vwuxfwxuh dprqj wkh qhwzrun sduwqhuv1 Exuw +4<<5, dqg Prvfrylfl +4<;8, dujxh
wkdw wkh h{whqw ri vrfldo lq xhqfh rq wkh uhvsrqghqw*v ehkdylru ghshqgv rq wkh uhvsrqghqw*v delolw|
wr lq xhqfh wkh ehkdylru ri qhwzrun sduwqhuv/ dqg wkh delolw| ri wkh uhvsrqghqw wr vxevwlwxwh wkh
vrfldo uhodwlrq wr d vshfl�f qhwzrun sduwqhu zlwk dq dowhuqdwlyh uhodwlrq1 Lq d qhwzrun zlwk uhodwlyho|
lvrodwhg qhwzrun sduwqhuv/ dv lq +d,/ wkh ehkdylrudo frqvwudlqw ri wkh qhwzrun lv plqlpdo1 Olqnv eh0
wzhhq wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv duh hdvlo| vxevwlwxwdeoh ehfdxvh doo uhodwlrqv ehwzhhq
wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv duh phuho| g|dglf dqg gr qrw lqwhjudwh wkh uhvsrqghqw lqwr
d odujhu jurxs1 Gxh wr wklv vlpsoh g|dglf olqn/ d vrfldo uhodwlrq fdq eh pruh hdvlo| vxevwlwxwhg e|
uhodwlrqv wr rwkhu lqglylgxdov zlwk srwhqwldoo| gl�huhqw nqrzohgjh dqg dwwlwxghv1 Zkhq lqwhudfwlqj
zlwk d foltxh/ dv lq +e,/ wklv vxevwlwxwdelolw| ri vrfldo frqwdfwv lv glplqlvkhg ehfdxvh wkh uhodwlrqv
duh qr orqjhu phuho| g|dglf exw gh�qh jurxsv dqg foltxhv wr zklfk wkh uhvsrqghqw ehorqjv1 Gxh
wr wklv orz vxevwlwxwdelolw|/ wkh srwhqwldo lq xhqfh ri wkh uhvsrqghqw rq wkh ehkdylru ri rwkhuv lq
qhjrwldwlrqv derxw wkh pxwxdo uhodwlrqv lv zhdn1 Wkxv/ lq wkh devhqfh ri vwuxfwxudo krohv dprqj
wkh qhwzrun sduwqhuv/ dv lq +e,/ wkh uhvsrqghqw*v rqo| dowhuqdwlyhv duh wr dffhsw wkh lq xhqfhv/ h1j1/
dwwlwxghv ri wkh foltxh ru fxw wkh foxvwhu iurp wkh qhwzrun1 Wkh odwwhu dowhuqdwlyh/ krzhyhu/ pd| qrw
dozd|v eh srvvleoh/ iru h{dpsoh lq vlwxdwlrqv vxfk dv wkh sdwulorfdo yloodjhv ri uxudo Q|dq}d zkhuh
pdq| zrphq*v qhwzrun sduwqhuv duh uhodwlyhv ru zlyhv ri wkhlu kxvedqg*v uhodwlyhv1

Lq wkh fdvh ri wkh qhwzrun glvsod|hg lq Iljxuh 4/ wklv lpsolhv wkdw d qhwzrun sduwqhu h{huwv d
uhodwlyho| vwurqj lq xhqfh rq wkh uhvsrqghqw*v frqwudfhswlyh ghflvlrqv li vkh kdv qrw rqo| d gluhfw
olqn wr wkh uhvsrqghqw/ exw dovr lqgluhfw olqnv wkurxjk wkh rwkhu qhwzrun sduwqhuv1 Rq wkh rwkhu
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kdqg/ d qhwzrun sduwqhu zkr lv olqnhg rqo| wr wkh uhvsrqghqw/ exw kdv qr lqgluhfw olqnv wkurxjk wkh
rwkhu qhwzrun sduwqhuv/ h{huwv rqo| d uhodwlyho| zhdn lq xhqfh1

Lq hydoxdwlqj wkh wrwdo frqvwudlqw wkdw lv h{huwhg e| wkh qhwzrun D/ E/ F/ G rq wkh uhvsrqghqw*v
ehkdylru/ wklv uhdvrqlqj vxjjhvwv dq lqwhudfwlrq ehwzhhq wkh suhydlolqj frqwudfhswlyh ehkdylru lq
wkh qhwzrun dqg wkh ghqvlw| ri wkh vrfldo qhwzrun1 Wkh iruphu phdvxuhv wkh gluhfwlrq lq zklfk wkh
frqvwudlqw ru lq xhqfh lv rshudwlqj/ dqg wkh odwwhu uh hfwv wkh vwuhqjwk ri wklv frqvwudlqw1

Zh zloo xwlol}h wkh lghd wkdw d vrfldo qhwzrun lv d ehqh�w dqg frqvwudlqw dw wkh vdph wlph lq
rxu hvwlpdwlrq lq vhfwlrq 516 lq rughu wr glvwlqjxlvk zklfk ri wkhvh dvshfwv lv pruh uhohydqw lq wkh
frqwh{w ri idplo| sodqqlqj gl�xvlrq1

515 Gdwd dqg frqwh{w

Wkh vxevhtxhqw dqdo|vhv duh edvhg rq gdwd iurp wkh Nhq|dq Gl�xvlrq dqg Lghdwlrqdo Fkdqjh Surmhfw
+NGLFS,1 Wkh gdwd frqvlvw ri d orqjlwxglqdo krxvhkrog vxuyh|/ dqg d vhw ri vhpl0vwuxfwxuhg lqwhu0
ylhzv dqg irfxv jurxsv/ wkdw zhuh froohfwhg e| Zdwnlqv dqg frooderudwruv gxulqj 4<<70<9 lq Q|dq}d
Surylqfh/ Nhq|d18

Wkh irxu vwxg| vlwhv/ Relvd/ Rzlfk/ Ndzdgkjrqh dqg Pidqjdqr Vrxwk/ duh uxudo vxeorfdwlrqv
+dgplqlvwudwlyh xqlwv, lq Vrxwk Q|dq}d Glvwulfw +qrz fdoohg Krpd Ed| Glvwulfw,1 Wkh orfdwlrqv duh
fxowxudoo| txlwh krprjhqhrxv1 Wkh ydvw pdmrulw| ri wkh lqkdelwdqwv lq wklv duhd duh Oxr/ dq hwkqlf
jurxs wkdw lv sdwulolqhdo/ sdwulorfdo dqg sro|j|qrxv zlwk h{rjdprxv pduuldjhv1 Wkh uxudo vwxg|
vlwhv duh dovr fohduo| xqghughyhorshg= qrqh kdg hohfwulflw|/ urdgv duh srru/ dqg yloodjh vwruhv vhoo ihz
lwhpv +h1j1/ shqv/ nhurvhqh/ vdow,/ sduwlfxoduo| lq wkh odvw wkuhh vxeorfdwlrqv1 Vxevlvwhqfh djulfxowxuh
lv vxssohphqwhg e| pdoh zdjh oderu +h1j1 �vklqj lq Odnh Ylfwruld dqg txduu|lqj vwrqh, dqg ihpdoh
vpdoo0vfdoh uhwdlolqj +h1j1 ex|lqj edqdqdv lq d odujhu pdunhw dqg uhvhoolqj wkhp orfdoo|,1

Frqwudfhswlyh suhydohqfh lv vwloo uhodwlyho| orz lq Vrxwk Q|dq}d/ frpsduhg wr vrph rwkhu sduwv
ri Nhq|d1 Rxu krxvhkrog vxuyh| irxqg 45( ri pduulhg zrphq zhuh fxuuhqwo| xvlqj idplo| sodqqlqj
lq 4<<7 dqg 49( lq 4<<9/ dqg 56( lq 4<<7 kdg hyhu xvhg idplo| sodqqlqj lq 4<<7/ ulvlqj wr 63( lq
4<<91

Dq xqxvxdo ihdwxuh ri wkh gdwd lv wkdw wkh| uh hfw zrphq*v lqwhudfwlrqv derxw idplo| sodqqlqj1
Lq sduwlfxodu/ wkh gdwd lqfoxgh lqirupdwlrq rq hjrfhqwulf qhwzrunv/ l1h1/ qhwzrunv wkdw frqwdlq wkh
uhvsrqghqw dqg xs wr irxu qhwzrun sduwqhuv zlwk zkrp wkh uhvsrqghqw kdv lqwhudfwhg derxw idplo|
sodqqlqj +vhh Iljxuh 4,1 Wkh qhwzrun gdwd zhuh froohfwhg e| �uvw dvnlqj wkh uhvsrqghqwv zlwk krz
pdq| qhwzrun sduwqhuv wkh| kdg wdonhg derxw idplo| sodqqlqj +l1h1/ wkh vl}h ri wkhlu idplo| sodqqlqj
qhwzrun,1 Wkh| zhuh wkhq dvnhg d vhulhv ri txhvwlrqv derxw d pd{lpxp ri irxu ri wkhvh qhwzrun
sduwqhuv1 Wkhvh qhwzrunv duh hjrfhqwulf ehfdxvh wkh qhwzrun sduwqhuv e| gh�qlwlrq duh olqnhg wr wkh
uhvsrqghqw +wkh hjr,1 Wkh txhvwlrqv dvnhg ri wkh uhvsrqghqw derxw khu qhwzrun sduwqhuv lqfoxghg
uhodwlrqvkls +vlvwhu0lq0odz/ vlvwhu/ hwf1,/ ghjuhh ri forvhqhvv +frq�gdqw/ iulhqg/ dftxdlqwdqfh,/ dqg
zkhwkhu wkh| ohqw wkh qhwzrun sduwqhu prqh| ru eruurzhg iurp khu/ dv zhoo dv wkh qhwzrun sduwqhu*v
djh/ zhdowk/ dqg idplo| sodqqlqj xvh1 Lq dgglwlrq/ wkh uhvsrqghqw zdv dvnhg zkhwkhu hdfk ri khu
qhwzrun sduwqhuv nqhz hdfk ri wkh rwkhuv/ dqg krz zhoo1 Rq wkh edvlv ri wklv lqirupdwlrq zh duh
deoh wr fdofxodwh wkh ghqvlw| ri wkh idplo| sodqqlqj vrfldo qhwzrunv19

8
Iru d pruh ghwdlohg ghvfulswlrq ri wkh gdwd vhh Zdwnlqv hw do1 +4<<9, dqg Uxwhqehuj dqg Zdwnlqv +4<<:,1

9
Derxw 67( ri doo uhvsrqghqwv lq 4<<9 kdyh d idplo| sodqqlqj qhwzrun zlwk d vl}h odujhu wkdq irxu1 Wkh hvwlpdwru
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Dowkrxjk wkh suhylrxv ghvfulswlrq ri wkh vrflrhfrqrplf frqwh{w krogv iru doo irxu vxeorfdwlrqv/
wkhuh lv hylghqw yduldwlrq lq wkh ohyho ri pdunhw dfwlylw|1 Lq sduwlfxodu/ rqh ri rxu vlwhv/ Relvd/ gl�huv
iurp wkh rwkhu wkuhh vxeorfdwlrqv ehfdxvh ri wkh suhvhqfh ri d uhodwlyho| odujh pdunhw lq wkh wrzq ri
R|xjlv1 Wkxv/ zrphq lq Relvd duh pruh olnho| wr ex| dqg vhoo lq d odujh pdunhw wkdq duh zrphq lq
wkh rwkhu wkuhh vxeorfdwlrqv1 Pruh wkdq ;3( ri zrphq vhoo jrrgv dw wkh pdunhw/ dqg pruh wkdq :8(
ylvlw wkh pdunhw dw ohdvw rqfh d zhhn/ zklfk lv vxevwdqwldoo| kljkhu wkdq lq wkh rwkhu vxeorfdwlrqv
+vhh Wdeoh 4,1

Wkh h{sdqvlrq ri pdunhwv lv rqh ri wkh ihdwxuhv ri hfrqrplf ghyhorsphqw= orfdo pdunhwv ehfrph
lqfuhdvlqjo| olqnhg lqwr uhjlrqdo/ qdwlrqdo dqg joredo pdunhwv1 Wkh h{sdqvlrq ri pdunhwv lv olnho|
wr dowhu vrfldo qhwzrunv e| h{whqglqj wkhlu jhrjudsklf udqjh +Zdwnlqv 4<<4,/ wkxv uhgxflqj wkhlu
ghqvlw|1 Li zrphq ex| dqg vhoo iurp hdfk rwkhu lq d vpdoo orfdo pdunhw/ ex|huv dqg vhoohuv duh
pruh olnho| wr nqrz hdfk rwkhu*v frpsdqlrqv wkdq zkhq orfdo zrphq wudyho wr d pruh glvwdqw odujhu
pdunhw/ ru zkhq orfdo zrphq wudqvdfw exvlqhvv lq d orfdo pdunhw wkdw dwwudfwv vhoohuv dqg ex|huv
iurp ixuwkhu d�hog1 Wkh pruh h{whqvlyh wkh pdunhw/ wkh juhdwhu lv wkh olnholkrrg wkdw sduwlflsdqwv
lq wkh pdunhw zloo lqwhudfw zlwk d zlghu udqjh ri shrsoh/ dqg wkhuhiruh wkh ohvv wkh olnholkrrg wkdw
pdunhw lqwhudfwlrqv zloo lqyroyh shrsoh zkr nqrz hdfk rwkhu1 Lq dgglwlrq/ pdunhwv fdq dowhu krz
lqglylgxdo*v ehkdylru lv d�hfwhg e| vrfldo lqwhudfwlrq= Diwhu doo/ dq lpsruwdqw dvshfw ri pdunhwv lv
wkh vsuhdg ri lqirupdwlrq/ dqg pdunhw sduwlflsdqwv pd| irfxv pruh rq wkh lqirupdwlrq surylghg e|
wkhlu shuvrqdo frqwdfwv wkdq rq wkh vrfldo dffhswdqfh uhjduglqj wkhlu idplo| sodqqlqj ehkdylru1

Wkh iroorzlqj dqdo|vhv duh edvhg rq wkh vhfrqg +4<<9, zdyh ri gdwd froohfwlrq/ lq zklfk pruh
ghwdlohg txhvwlrqv zhuh dvnhg derxw qhwzrun sduwqhuv wkdq lq wkh �uvw zdyh1 Ehfdxvh xqrevhuyhg
lqglylgxdo fkdudfwhulvwlfv uhodwhg wr frqwudfhswlyh xvh pd| eh fruuhodwhg zlwk wkh vl}h ri d uhvsrqghqwv
qhwzrun/ zh frqglwlrq rxu dqdo|vlv rq wkrvh uhvsrqghqwv zkr kdyh jlyhq ghwdlohg lqirupdwlrq derxw
wkuhh ru irxu vrfldo qhwzrun sduwqhuv1 Wkh zrphq lq wkh dqdo|vlv duh wkhuhiruh qrw uhsuhvhqwdwlyh
ri doo uhvsrqghqwv lq wkh vdpsoh> qhyhuwkhohvv/ rxu lqihuhqfh derxw wkh phfkdqlvpv ri krz vrfldo
lqwhudfwlrq lq xhqfhv frqwudfhswlyh ghflvlrqv lv qrw d�hfwhg e| wklv frqglwlrqlqj1

Wdeoh 4 uhsruwv vrph vxppdu| vwdwlvwlfv derxw wkh uhvsrqghqwv* fkdudfwhulvwlfv dqg wkhlu frqwud0
fhswlyh xvh iru wkh zkroh vdpsoh/ dv zhoo dv iru zrphq zkr zloo eh xvhg lq wkh vxevhtxhqw dqdo|vlv1
Ehfdxvh wkh glvwlqfwlrq zloo eh uhohydqw zkhq zh wxuq wr pdunhwv/ zh uhsruw wkh vxppdu| vwdwlvwlfv
vhsdudwho| iru wkh uhjlrq gh�qhg e| wkh wkuhh vxeorfdwlrqv zkhuh pdunhw dfwlylw| lv uhodwlyho| orz
+Rzlfk/ Ndzdgkjrqh/ Pidqjdqr Vrxwk,/ dqg wkh vxeorfdwlrq ri Relvd/ zkhuh pdunhw dfwlylw| lv
uhodwlyho| kljk1 Relvd lv dovr fkdudfwhul}hg e| kljkhu frqwudfhswlyh xvh +phdvxuhg e| erwk hyhu xvhg
dqg fxuuhqwo| xvlqj idplo| sodqqlqj, dqg d pruh zlghvsuhdg delolw| wr vshdn d odqjxdjh rwkhu wkdq
Oxr +sulpdulo| Hqjolvk dqg Nlvzdklol � wkh odwwhu lv wkh olqjxd iudqfd ri frpphufh,1

Uhvsrqghqwv w|slfdoo| uhsruwhg rq wkh krxvhkrog vxuyh|v wkdw wkh| wdonhg derxw idplo| sodqqlqj
zlwk wkhlu qhwzrun sduwqhuv dw hdfk rwkhu*v krphv/ ru zdonlqj derxw lq wkh frxuvh ri wkhlu gdlo|
dfwlylwlhv +h1j1/ froohfwlqj zdwhu dqg �uhzrrg/ jrlqj wr d ulyhu ru wkh odnh wr edwkh ru zdvk forwkhv/
ru zdonlqj wr dqg iurp wkh pdunhw,1 Doprvw doo vrfldo lqwhudfwlrq rxwvlgh wkh krph dsshduv wr eh

ri wkh ghqvlw| fdofxodwhg rq wkh edvlv ri rqo| irxu qhwzrun sduwqhuv lv d eldvhg hvwlpdwru ri wkh wuxh ghqvlw| ri wkh

uhvsrqghqw*v idplo| sodqqlqj qhwzrun zkhq wkh vl}h ri wkh wuxh qhwzrun h{fhhgv irxu1 Zh duh fxuuhqwo| ghyhorslqj

hvwlpdwruv iru wkh ghqvlw| wkdw holplqdwh ru uhgxfh wklv eldv1 Ehfdxvh wkh irxu qhwzrun sduwqhuv suredeo| lqfoxgh wkh

prvw lq xhqwldo qhwzrun sduwqhuv/ zh duh uhodwlyho| frq�ghqw wkdw wkh vxevhtxhqw uhvxowv frqwlqxh wr krog hyhq zlwk

d prgl�hg ghqvlw| hvwlpdwru1
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Wdeoh 4= Vrph vxppdu| vwdwlvwlfv iru zrphq lq wkh vdpsoh/ dqg iru zrphq zlwk d qhwzrun ri vl}h
wkuhh ru irxu1 +4<<9 gdwd/ fxuuhqwo| pduulhg zrphq rqo|,

Vdpsoh zrphq zlwk d qhwzrun Doo zrphq
ri 6 ru 7 qhwzrun sduwqhuv

Uhjlrq Rzlfk/ Relvd Rzlfk/ Relvd
Ndzdgkjr Ndzdgkjr

dqg dqg
Pidqjdqr V1 Pidqjdqr V1

Q 5:3 44; 7<: 4<:
hyhu xvhg idplo| sodqqlqj 6;1<(f 841:(e>g 5:13( 6:19(d

fxuuhqwo| xvlqj idplo| 5313(f 6614(e>g 4716( 5817(d

sodqqlqj
djh 6516 6714e 6517 6615

+;174, +;148, +;175, +;194,
fkloguhq hyhu eruq 8167 81<4 8169 8188

+6139, +6148, +6144, +6154,
( ri uhvsrqghqwv zlwk dw ohdvw ;71;(f ;<13(g ::1<( ;51:(
sulpdu| hgxfdwlrq

( ri uhvsrqghqwv zlwk dw ohdvw 4:17(f 4<18( 4518( 4915(
vhfrqgdu| hgxfdwlrq

( ri uhvsrqghqwv vshdnlqj 691:(f 491<(e>g 771<( 551;(d

Oxr rqo|
( ri uhvsrqghqwv vshdnlqj 5819(f 6614(e 5416( 6413(d

Hqjolvk
( ri uhvsrqghqwv zlwk phwdo 5819( 7517(e 5314( 6;19(
urri rq kxw +dq lqglfdwru ri zhdowk,

( ri uhvsrqghqwv jrlqj wr wkh 7318( :41:(e 6<16( :918(d

pdunhw dw ohdvw zhhno|
( ri uhvsrqghqwv vhoolqj 6613( ;318(e 6616( ;315(d

dw pdunhw
( ri uhvsrqghqwv zlwk idplo| � � ;514( ;51:(
sodqqlqj qhwzrun

+Xqfhqvruhg, Vl}h ri qhwzrun4 :19;f 81:4e>g 71:4 61;;d

+71<8, +61;5, +8133, +61;4,
Qrwhv= Vwdqgdug ghyldwlrq lq sduhqwkhvhv1 +4, Xqfhqvruhg qhwzrun vl}h lv wkh uhvsrqghqw*v dqvzhu
wr wkh txhvwlrq derxw krz pdq| shuvrqv wkh| kdg wdonhg wr derxw idplo| sodqqlqj +pruh ghwdlohg
txhvwlrqv derxw wkh idplo| sodqqlqj xvh dqg wkh lqwhudfwlrq wkh uhvsrqghqw zhuh rqo| dvnhg iru
dw prvw irxu ri wkhvh qhwzrun sduwqhuv,1 Uhvxowv ri wzr0vlghg whvwv iru htxdo phdqv= +d, wkh
gl�huhqfh ehwzhhq Relvd dqg RNP lv vljql�fdqw dw wkh 8( ohyho iru doo zrphq> +e, wkh gl�huhqfh
ehwzhhq Relvd dqg RNP lv vljql�fdqw dw wkh 8( ohyho iru zrphq zlwk d qhwzrun ri 6 ru 7
qhwzrun sduwqhuv> +f, zrphq zlwk d qhwzrun ri 6 ru 7 qhwzrun sduwqhuv gl�hu vljql�fdqwo| +8(
ohyho, iurp wkh uhpdlqlqj zrphq lq RNP> +g, zrphq zlwk d qhwzrun ri 6 ru 7 qhwzrun sduwqhuv
gl�hu vljql�fdqwo| +8( ohyho, iurp wkh uhpdlqlqj zrphq lq Relvd1
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jhqghu vshfl�f1 Iru h{dpsoh/ gxulqj rxu �hogzrun zh uduho| vdz phq dqg zrphq zdonlqj wrjhwkhu1
Zkhq zh dvnhg orfdo phq dqg zrphq zk| wklv zdv wkh fdvh/ wkh| zhuh dw �uvw vxusulvhg dqg wkhq
h{sodlqhg wkdw kxvedqgv dqg zlyhv vhh hdfk rwkhu hqrxjk dw krph1 Pruhryhu/ zdonlqj zlwk dq
xquhodwhg shuvrq ri wkh rssrvlwh vh{ lv shufhlyhg dv d vljq ri vh{xdo lqwhuhvw ru dfwlylw|1 Lw lv wkxv
qrw vxusulvlqj wkdw qhwzrunv duh kljko| jhqghu0vshfl�f +<9( ri wkh zrphq*v qhwzrun sduwqhuv zhuh
ihpdoh,1

Lq Wdeoh 5 wkh fkdudfwhulvwlfv ri wkh uhvsrqghqwv fdq eh frpsduhg wr wkh fkdudfwhulvwlfv ri wkh
qhwzrun sduwqhuv zlwk zkrp zrphq lq Vrxwk Q|dq}d lqwhudfw derxw idplo| sodqqlqj1 Wrjhwkhu zlwk
Wdeoh 4 wkh dqdo|vhv uh hfw wzr dvshfwv ri vhohfwlylw| wkdw duh lpsruwdqw iru xqghuvwdqglqj vrfldo
lqwhudfwlrq1 Iluvw/ wkh vrfldo qhwzrunv duh qrw d udqgrp vdpsoh ri wkh srsxodwlrq ehfdxvh zrphq lq
wkh vrfldo qhwzrunv duh uhsruwhg e| wkh uhvsrqghqw wr kdyh d kljkhu ohyho ri frqwudfhswlyh xvh dqg d
kljkhu ohyho ri hgxfdwlrq wkdq wkh dyhudjh srsxodwlrq1 Vhfrqg/ zrphq zkr kdyh lqwhudfwhg zlwk dw
ohdvw wkuhh qhwzrun sduwqhuv derxw idplo| sodqqlqj duh qrw d udqgrp vdpsoh ri wkh srsxodwlrq= wkh|
duh pruh hgxfdwhg dqg kdyh d kljkhu udwh ri frqwudfhswlyh xvh wkdq wkh dyhudjh srsxodwlrq1 Wkh
odwwhu �qglqj lv fohduo| frqvlvwhqw zlwk wkh dujxphqw wkdw vrfldo lqwhudfwlrqv idflolwdwhv wkh xvh ri
frqwudfhswlrq1 Krzhyhu/ wkh dvvrfldwlrq ehwzhhq d kljkhu lqglylgxdo suredelolw| ri xvh dqg d kljkhu
suhydohqfh ri frqwudfhswlyh xvh lq wkh qhwzrun lv lqfrqfoxvlyh derxw zkhwkhu vhohfwlrq ru vrfldo
lqwhudfwlrq xqghuolhv wklv uhvxow1 Li lw lv wkh odwwhu/ wkh deryh dvvrfldwlrq grhv qrw uhyhdo zkhwkhu
qhwzrun vwuxfwxuh lv lpsruwdqw/ ru zkhwkhu ohduqlqj ru lq xhqfh lv wkh grplqdqw dvshfw ri vrfldo
lqwhudfwlrq1

516 Hfrqrphwulf Dqdo|vlv

Lq wkh iroorzlqj dqdo|vlv zh xvh wkh lqirupdwlrq rq wkh vrfldo vwuxfwxuh wr lqyhvwljdwh wkhvh txhvwlrqv
ixuwkhu1 Iluvw/ zh frqglwlrq rq uhvsrqghqwv zlwk wkuhh ru irxu qhwzrun sduwqhuv dqg khqfh dyrlg
wkh sureohp wkdw wkh vl}h ri wkh qhwzrun lv fruuhodwhg zlwk xqrevhuyhg fkdudfwhulvwlfv1: Vhfrqg/
zh glvwlqjxlvk ehwzhhq wkh lqirupdwlrq dgydqwdjh ri d vrfldo qhwzrun dqg wkh frqvwudlqwv lw sodfhv
rq ehkdylru1 Li wkh iruphu lv prvw uhohydqw/ zh h{shfw wkdw wkh sursruwlrq ri frqwudfhswlyh xvhuv
dprqj wkh qhwzrun sduwqhuv lq xhqfhv wkh uhvsrqghqwv* idplo| sodqqlqj xvh/ zlwk wkh ghqvlw| ri d
qhwzrun sod|lqj d plqru uroh1 Li wkh odwwhu lv prvw uhohydqw/ zh h{shfw wkdw wkh lqwhudfwlrq ehwzhhq
wkh qhwzrun ghqvlw| dqg wkh sursruwlrq ri xvhuv lv prvw lpsruwdqw iru d zrpdq*v dgrswlrq1

:
Wkh dqdo|vlv dvvxphv/ krzhyhu/ wkdw diwhu frqwuroolqj iru wkh vl}h ri wkh qhwzrun/ wkh vwuxfwxuh ri wkh vrfldo

qhwzrun dqg wkh sursruwlrq ri xvhuv lq wkh qhwzrun lv qrw fruuhodwhg zlwk xqrevhuyhg lqglylgxdo fkdudfwhulvwlfv1 Wkh

dqdo|vlv wkxv dvvxphv wkh vrfldo qhwzrun lv wkh uhvxow ri d vhdufk ru vrfldo lqwhudfwlrq surfhvv lq zklfk d zrpdq

vshqgv d fhuwdlq dprxqw ri h�ruw lq frqwdfwlqj rwkhu zrphq/ exw ohduqv derxw wkh frqwudfhswlyh xvh dqg wkh vrfldo

olqnv ri wkhvh qhwzrun sduwqhuv rqo| diwhu wkh| kdyh ehhq frqwdfwhg1 Frqwuroolqj iru wkh qhwzrun vl}h frqwurov iru wklv

h�ruw vshqw lq hvwdeolvklqj wkh vrfldo qhwzrun/ dqg lw wkhuhiruh frqwurov iru dq| xqrevhuyhg fkdudfwhulvwlfv wkdw ohdg

wr gl�huhqwldo h�ruwv e| zrphq1

Lq dq hpslulfdo lqyhvwljdwlrq ri wkh srwhqwldo vhohfwlylw| ri qhwzrun sduwhuqv/ Zduulqhu dqg Zdwnlqv +4<<<, kdyh

frpsduhg wkh fkdudfwhulvwlfv ri qhwzrun sduwqhuv dfurvv gl�huhqw vrfldo qhwzrunv +l1h1/ wkh qhwzrun sduwqhuv zlwk

zkrp wkh uhvsrqghqw kdv lqwhudfwhg zlwk derxw idplo| sodqqlqj/ DLGV/ d orfdo ihpdoh glvhdvh fdoohg cudulhz*/ dqg

zhdowk  rzv,1 Edvhg rq wkh fkdudfwhulvwlfv wkh uhvsrqghqw uhsruwv derxw khu qhwzrun sduwqhuv/ Zduulqhu dqg Zdwnlqv

+4<<<, �qg qr hylghqfh iru d gl�huhqw frpsrvlwlrq ri wkhvh gl�huhqw qhwzrunv/ dqg wkh| dujxh wkdw wkh vhohfwlrq ri

qhwzrun sduwqhuv lqwr wkh idplo| sodqqlqj qhwzrun lv odujho| ghwhuplqhg e| phfkdqlvpv xquhodwhg wr wkh uhvsrqghqw*v

xqrevhuyhg fkdudfwhulvwlfv uhodwhg wr idplo| sodqqlqj1
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Wdeoh 5= Frpsdulvrq ri zrphq*v vrfldo qhwzrunv lq wkh uhjlrqv cRelvd* dqg cRzlfk/ Ndzdgkjr dqg
Pidqjdqr Vrxwk* +fxuuhqwo| pduulhg zrphq zlwk qhwzrunv ri vl}h 6 dqg 7 rqo|,

Vdpsoh zrphq zlwk 6 ru 7
qhwzrun sduwqhuv

Uhjlrq Rzlfk/ Relvd
Ndzdgkjr

dqg
Pidqjdqr V1

Q 5:3 44;
Idplo| sodqqlqj xvh e| qhwzrun sduwqhuv=
dyhudjh sursruwlrq ri qhwzrun sduwqhuv xvlqj 318:; 318;8
idplo| sodqqlqj

dyhudjh sursruwlrq ri qhwzrun sduwqhuv dgylvlqj wr xvh 31975 31974
idplo| sodqqlqj

Ghqvlw|
dyhudjh ghqvlw| ri qhwzrun dprqj qhwzrun sduwqhuv 31;79 31:;5d

Dyhudjh sursruwlrq ri qhwzrun sduwqhuv wkdw duh
ihpdoh 31<64 31<83
ihpdoh uhodwlyhv ri uhvsrqghqw 319;6 319:4
iulhqgv rqo| +xquhodwhg wr uhvsrqghqw, 314<6 314<7
frq�gdqfh ri uhvsrqghqw 31798 317:;
dtxdlqwdqfhv rqo| 313<; 31447
nqrzq iru �yh ru pruh |hduv e| uhvsrqghqw 319<7 319;9
|rxqjhu wkdq uhvsrqghqw 31568 31637d

olylqj lq vdph frpsrxqw ru yloodjh 31889 31855
olylqj lq Qdlurel ru Prpedvvd 3134< 31346

Dyhudjh sursruwlrq ri qhwzrun sduwqhuv
uhvsrqghqw ohqw prqh| wr 316<4 31756
uhvsrqghqw khosv riwhq lq qhwzrun sduwqhu*v krxvhkrog 3153: 3153;
uhvsrqghqw wdonv zlwk dw ohdvw zhhno| 31964 319;7
wkdw duh nqrzq e| uhvsrqghqw*v kxvedqg 31685 316:5
zlwk dw ohdvw sulpdu| hgxfdwlrq 31;3: 31:9:
zlwk vhfrqgdu| hgxfdwlrq 3157: 315;<
Qrwhv= +d, wkh gl�huhqfh ehwzhhq Relvd dqg RNP lv vljql�fdqw dw wkh 8( ohyho
+wzr0vlghg whvw,1
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Wdeoh 6= D vlpsoh dqdo|vlv ri frqwudfhswlyh xvh dqg qhwzrunv +Vdpsoh= fxuuhqwo| pduulhg zrphq
zlwk d idplo| sodqqlqj qhwzrun ri vl}h wkuhh ru irxu,

Hyhu xvhg is Fxuuhqwo| xvlqj is
Prgho 4 Prgho 5 Prgho 6 Prgho 7

frqvwdqw 091:65 0917;3 0:1::3 0:1995
+41<59,--- +41<;;,--- +51479,--- +51395,---

djh 314;: 314:9 31595 31585
+3143<,- +31444, +3144;,-- +31446,--

djh5 031335 031335 031336 031336
+31335, +31335, +31335,-- +31335,-

fkloguhq hyhu eruq 31497 3146< 031347 03136;
+313:3,-- +3139;,-- +3138:, +31386,

uhvs1 kdv sulpdu| hgxfdwlrq 41459 4149< 31;54 31;;8
+316;9,--- +31733,--- +31755,- +31756,--

uhvs1 kdv vhfrqgdu| hgxfdwlrq 31<68 41466 31794 3198;
+3159;,--- +315::,--- +31668, +31655,--

( ri qzs xvlqj idplo| 41:79 41:57
sodqqlqj +3167;,--- +31664,---

( ri qzs dgylvlqj 31<;9 4143:
wr xvh sodqqlqj +31594,--- +316:4,---

Q 6;; 6;; 6;; 6;;
Qrwhv= Vwdqgdug huuruv lq sduhqwkhvhv1 Wkh vwdqgdug huuruv duh dgmxvwhg iru wkh
foxvwhulqj ri uhvsrqghqwv lq yloodjhv xvlqj wkh Kxehu0Zklwh hvwlpdwru ri yduldqfh1
s0ydoxhv= - s ? 3143> -- s ? 3138> --- s ? 31341

Wr h{dplqh wkhvh k|srwkhvhv/ zh hvwlpdwh d orjlvwlf prgho iru wkh xvh ri frqwudfhswlrq/ zkhuh
frqwudfhswlyh xvh lv phdvxuhg wkurxjk cfxuuhqw xvh*/ dv zhoo dv chyhu xvh* ri idplo| sodqqlqj=;

Su+| @ 4m[> vrfldo qhwzrun, @ [� . �4 � +(xvhuv, . �5 � ghqvlw| . �6 � +(xvhuv, � ghqvlw|> +5,

zkhuh | htxdov 4 li wkh uhvsrqghqw xvhv +kdv hyhu xvhg, idplo| sodqqlqj/ [ lv d vhw ri lqglylgxdo
fkdudfwhulvwlfv/ (xvhuv lv wkh shufhqwdjh ri xvhuv ri prghuq phwkrgv ri idplo| sodqqlqj e| wkh
qhwzrun sduwqhuv/ dqg ghqvlw| lv wkh ghqvlw| ri wkh vrfldo uhodwlrqv dprqj wkh qhwzrun sduwqhuv1

Wdeoh 6 glvsod|v d vlpsoh dqdo|vlv ri d zrpdq*v frqwudfhswlyh fkrlfh dqg lwv ghshqghqfh rq
lqglylgxdo dqg vrfldo qhwzrun fkdudfwhulvwlfv1 Lq wkh frqwh{w ri wklv sdshu/ wkh vwurqj uhodwlrq
ehwzhhq wkh uhvsrqghqw*v olnholkrrg ri xvlqj idplo| sodqqlqj dqg wkh sursruwlrq ri frqwudfhswlyh
xvhuv lq wkh qhwzrun lv prvw lpsruwdqw1

Dowkrxjk wklv �qglqj lv lqwhuhvwlqj/ lwv lqwhusuhwdwlrqv duh olplwhg1 Lq sduwlfxodu/ wkh dqdo|vhv lq
Wdeoh 6 gr qrw uhyhdo wkh phfkdqlvpv e| zklfk vrfldo qhwzrun duh uhodwhg wr frqwudfhswlyh ehkdylru/
dqg wkh deryh uhvxowv gr qrw doorz d glvwlqfwlrq ehwzhhq vrfldo ohduqlqj dqg vrfldo lq xhqfh1 Lq
rughu wr lqyhvwljdwh wklv glvwlqfwlrq ixuwkhu/ Wdeoh 7 uhsruwv wkh orjlvwlf uhjuhvvlrq rewdlqhg iurp
hvwlpdwlqj uhodwlrq +5,1 Wkh wdeoh rqo| uhsruwv wkh frh!flhqwv �4> �5> �6 iru wkh qhwzrun yduldeohv
ehfdxvh wkh frh!flhqwv rq lqglylgxdo fkdudfwhulvwlfv uhpdlq doprvw xqfkdqjhg iurp wkh frh!flhqwv

;
Dowkrxjk zh uhsruw wkh uhvxowv iru erwk ghshqghqw yduldeohv/ zh idyru chyhu xvhg idplo| sodqqlqj* dv wkh ghshqghqw

yduldeoh1 Zh wklqn wkdw lw lv d ehwwhu lqglfdwru ri lqqrydwlyh ehkdylru wkdq lv fxuuhqw xvh/ ehfdxvh ri wkh kljk

glvfrqwlqxdwlrq udwhv dqg wkh iuhtxhqw vkruw0whup xvh ri prghuq frqwudfhswlrq iru vsdflqj lq Vrxwk Q|dq}d1
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uhsruwhg lq Wdeoh 61
Lq rxu lqlwldo dqdo|vhv zh h{dplqhg wkh uhodwlrq ehwzhhq ghqvlw| dqg wkh sursruwlrq ri wkh

qhwzrun xvlqj idplo| sodqqlqj iru hdfk vxeorfdwlrq vhsdudwho|/ lq rughu wr ohduq zkhwkhu wkh uhodwlrq
zdv wkh vdph lq doo dqg zkhwkhu wkh irxu vxeorfdwlrqv frxog eh frqvlghuhg wrjhwkhu dv d vlqjoh uhjlrq1
Zh irxqg wkdw wkh| frxog qrw= wkh uhodwlrq ehwzhhq wkh xvh ri idplo| sodqqlqj dqg vrfldo qhwzrunv
gl�huhg ehwzhhq Relvd/ rq wkh rqh kdqg/ dqg Rzlfk/ Ndzdgkjrqh dqg Pidqjdqr Vrxwk +RNP, rq
wkh rwkhu1<

Wkh �uvw froxpq ri Wdeoh 7 uhsruwv djdlq d srvlwlyh frh!flhqw ri (xvhuv lq erwk uhjlrqv/ vlplodu
wr wkh uhvxowv wkdw zh suhvhqwhg lq Wdeoh 61 Lq wkh vhfrqg froxpq ri Wdeoh 7 wkh ghqvlw| ri wkh vrfldo
qhwzrun lv dgghg wr wkh fryduldwhv/ zklfk |lhogv d prvwo| lqvljql�fdqw frh!flhqw �5 dqg uhvxowv lq
yluwxdoo| qr fkdqjh lq wkh frh!flhqw �4= Lq wkh wklug froxpq/ wkh lqwhudfwlrq whup ghqvlw| � (xvhuv
lv dovr lqfoxghg1

Rqfh wklv lqwhudfwlrq whup lv lqfoxghg lq wkh dqdo|vlv/ wkh sdwwhuq ri frh!flhqwv fkdqjhv vxe0
vwdqwldoo| lq wkh RNP uhjlrq= wkh lqlwldoo| vljql�fdqw frh!flhqw �4 ri (xvhuv orrvhv lwv vwdwlvwlfdoo|
vljql�fdqw lq xhqfh rq frqwudfhswlyh fkrlfh/ dqg wkh srlqw hvwlpdwh ri wklv frh!flhqw hyhq fkdqjhv
lwv vljq1 Wkh frh!flhqw ri ghqvlw|/ �5> ehfrphv qhjdwlyh dqg vwurqjo| vljql�fdqw1 Dw wkh vdph wlph/
wkh lqwhudfwlrq whup ehwzhhq wkh ghqvlw| dqg wkh sursruwlrq ri frqwudfhswlyh xvhuv lq wkh qhwzrun
hphujhv dv d vwurqj srvlwlyh idfwru lq xhqflqj frqwudfhswlyh dgrswlrq1 Wkh vdph sdwwhuq ri sd0
udphwhu hvwlpdwhv lv irxqg li fxuuhqwo| xvlqj frqwudfhswlrq lv xvhg dv d phdvxuh ri frqwudfhswlyh
xvh +Sdqho E lq Wdeoh 7,/ dqg lw uhrffxuv zkhq wkh shufhqwdjh ri xvhuv lv uhsodfhg e| wkh shufhqw0
djh ri qhwzrun sduwqhuv/ (dgylvruv/ zkr dgylvh wkh uhvsrqghqw wr xvh idplo| sodqqlqj +wkh odwwhu
uhjuhvvlrqv duh qrw uhsruwhg,1

Lq Relvd wkh lqfoxvlrq ri ghqvlw| dqg wkh lqwhudfwlrq whupv uhyhdov d gl�huhqw sdwwhuq1 Frqwudu|
wr wkh uhvxowv lq wkh RNP uhjlrq/ wkh suredelolw| ri xvlqj idplo| sodqqlqj ehfrphv hyhq pruh
vwurqjo| uhodwhg wr wkh sursruwlrq ri idplo| sodqqlqj xvhuv lq d zrpdq*v qhwzrun= wkh frh!flhqw ri
�4 lqfuhdvhv lq Relvd dv wkh dgglwlrqdo whupv duh dgghg wr wkh fryduldwhv1 Dw wkh vdph wlph/ wkh
lqwhudfwlrq ehwzhhq ghqvlw| dqg wkh sursruwlrq xvhuv +�6, ehfrphv qhjdwlyh1

Wrjhwkhu zlwk wkh wkhruhwlfdo dujxphqwv lq Vhfwlrqv 514/ wkhvh uhvxowv vkhg qhz oljkw rq krz
vrfldo qhwzrunv lq xhqfh idplo| sodqqlqj ghflvlrqv lq wkhvh vxeorfdwlrqv1 Zkhq ohduqlqj lv wkh
sulpdu| idfwru lq h{sodlqlqj wkh uhohydqfh ri qhwzrunv iru wkh dgrswlrq ri prghuq frqwudfhswlrq/
wkhq zh h{shfw wkdw wkh shufhqwdjh ri qhwzrun sduwqhuv wkdw xvh ru dgylvh prghuq frqwudfhswlrq
lv ri sulpdu| lpsruwdqfh1 Vlqfh ohduqlqj lv qrw hqkdqfhg li wkh vrxufhv ri lqirupdwlrq vkduh vrfldo
olqnv dprqj wkhpvhoyhv/ zh h{shfw wkdw qhwzrun ghqvlw| ru wkh lqwhudfwlrq ghqvlw| � (xvhuv duh
hlwkhu pxwh lq wkh dqdo|vlv ru wkdw ghqvlw| � (xvhuv kdv d qhjdwlyh h�hfw ehfdxvh ghqvh qhwzrunv
duh pruh lqh!flhqw vrxufhv ri lqirupdwlrq wkdq vsduvh qhwzrunv1 Wklv sdwwhuq lv uhyhdohg lq Relvd1
Khqfh/ zh frqfoxgh wkdw lq Relvd vrfldo ohduqlqj vhhpv wr eh wkh grplqdqw phfkdqlvp ri krz vrfldo
qhwzrunv ohdg zrphq wr xvh/ ru qrw wr xvh/ idplo| sodqqlqj1

Wkh deryh dqdo|vhv/ krzhyhu/ dovr uhyhdo wkdw ohduqlqj derxw dvshfwv ri idplo| sodqqlqj vxfk dv
vlgh h�hfwv/ pd| qrw eh wkh sulpdu| idfwru wkdw uhqghuv vrfldo lqwhudfwlrq d uhohydqw idfwru lq wkh

<
Zh whvw iru wkh vlplodulw| ri wkh frh!flhqwv dfurvv vxeorfdwlrqv xvlqj d Zdog whvw1 Wklv whvw uhmhfwv wkdw wkh

frh!flhqwv duh htxdo dfurvv doo irxu vxeorfdwlrqv/ exw lw grhv qrw uhmhfw wkh k|srwkhvlv ri htxdo frh!flhqwv lq Rzlfk/

Ndzdgjkrqh dqg Pidqjdqr Vrxwk1 Wkhvh vxeorfdwlrqv duh wkhiruh srrohg lqwr d vlqjoh uhjlrq cRNP*/ dqg zh doorz

doo sdudphwhuv wr ydu| ehwzhhq wkh wzr uhjlrqv cRNP* dqg cRelvd*1
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Wdeoh 7= Orvwlvlwf uhjuhvvlrq ri frqwudfhswlyh xvh rq lqglylgxdo dqg qhwzrun fkdudfwhulvwlfv +wkh
dqdo|vhv lqfoxghg wkh vdph lqglylgxdo fkdudfwhulvwlfv dv wkrvh lq Wdeoh 6> rqo| wkh frh!flhqwv rq wkh
qhwzrun fkdudfwhulvwlfv duh uhsruwhg ehorz,

Sdqho D hyhu xvhg idplo| sodqqlqj
qhwzrun dqg lqglylgxdo fkdudfwhulvwlfv dv

ri 4<<9/ frqwudfhswlyh xvh lq 4<<9
Prgho 8 Prgho 9 Prgho :

iru Rzlfk/ Ndzdgkjr dqg Pidqjdqr V1
(xvhuv +�4, 4194< 418<9 041:45

+31775,--- +31775,--- +41386,
ghqvlw| +�5, 03157; 051:89

+31864, +31:;:,---
ghqvlw| � (xvhuv +�6, 61;9:d

+4159;,---
iru Relvd
(xvhuv +�4, 515:4 515<3 717<8

+31956,--- +31875,--- +514<:,--
ghqvlw| +�5, 041;83 03166:

+31;64,-- +41987,
ghqvlw| � (xvhuv +�6, 051;47d>e

+51947,
Sdqho E fxuuhqwo| xvlqj idplo| sodqqlqj

qhwzrun dqg lqglylgxdo fkdudfwhulvwlfv dv
ri 4<<9/ frqwudfhswlyh xvh lq 4<<9

Prgho ; Prgho < Prgho 43

iru Rzlfk/ Ndzdgkjr dqg Pidqjdqr V1
(xvhuv +�4, 5133; 41<<9 031:99

+316<4,--- +31744,--- +31<63,
ghqvlw| +�5, 0314;3 0517;;

+31:85, +31;7:,---
ghqvlw| � (xvhuv +�6, 61636d

+41569,---
iru Relvd
(xvhuv +�4, 417;8 41836 51834

+31796,--- +31775,--- +41884,-
ghqvlw| +�5, 031669 3178<

+31;63, +41:84,
ghqvlw| � (xvhuv +�6, 041635d

+41<3:,
Qrwhv= Vwdqgdug huuruv lq sduhqwkhvhv1 Wkh vwdqgdug huuruv duh dgmxvwhg iru wkh foxvwhulqj
ri uhvsrqghqwv lq yloodjhv xvlqj wkh Kxehu0Zklwh hvwlpdwru ri yduldqfh1 s0ydoxhv= - s ?
3=43> -- s ? 3=38> --- s ? 3=341 Dgglwlrqdo whvwv= +d, Wkh olqhdu frpelqdwlrq �4 . �6
phdvxuhv wkh h�hfw rq wkh suredelolw| wr xvh idplo| sodqqlqj gxh wr d fkdqjh lq (xvhuv
lq d qhwzrun zlwk ghqvlw| @ 41 D Zdog whvw ri wkh qxoo k|srwkhvlv �4 . �6 @ 3 lv uhmhfwhg
dw wkh 4( ohyho iru RNP lq Sdqho D dqg E/ dqg iru Relvd dw wkh8( ohyho lq Sdqho D dqg
E1 +e, Wkh olqhdu frpelqdwlrq �5 . �6 phdvxuhv wkh h�hfw rq wkh suredelolw| wr xvh idplo|
sodqqlqj gxh wr d fkdqjh lq ghqvlw| lq d qhwzrun zlwk (xvhuv @ 433(1 D Zdog whvw ri wkh
qxoo k|srwkhvlv �5 . �6 @ 3 lv uhmhfwhg dw wkh 8( ohyho iru Relvd lq Sdqho D1
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dgrswlrq ri idplo| sodqqlqj lq RNP1 Rq wkh frqwudu|/ rxu uhvxowv iru RNP lpso| wkdw qhwzrunv
lpsrvh olplwdwlrqv rq lqglylgxdo ghflvlrqv dqg wkdw vrfldo lq xhqfh lv wkh grplqdqw dvshfw ri krz
qhwzrunv d�hfw frqwudfhswlyh ghflvlrqv lq RNP1 Lq sduwlfxodu/ wkh frh!flhqwv lq wkh uljkw froxpq ri
Wdeoh 7 iru RNP vxjjhvw wkdw d ghqvh vrfldo qhwzrun zlwk qr xvhuv ri prghuq frqwudfhswlrq h{huwv
d vwurqj qhjdwlyh h�hfw rq wkh suredelolw| wkdw wkh uhvsrqghqw xvhv frqwudfhswlrq khuvhoi1 Rq wkh
rwkhu kdqg/ dq lqfuhdvh lq wkh shufhqwdjh ri xvhuv ri prghuq frqwudfhswlrq kdv d vwurqj srvlwlyh
h�hfw rq wkh suredelolw| ri xvhv idplo| sodqqlqj lq d ghqvh qhwzrun +ghqvlw| @ 4,1 Wkhuhiruh/ d
ghqvh qhwzrun h{huwv d frqvwudlqw rq wkh idplo| sodqqlqj ehkdylru ri d zrpdq vxfk wkdw khu ehkdylru
ehfrphv pruh vlplodu wr wkh ehkdylru ri khu qhwzrun sduwqhuv1

Rqh jhqhudo frqfoxvlrq iurp wkh deryh dqdo|vlv lv wkdw d irfxv rq wkh gluhfw olqnv ehwzhhq
wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv plvuhsuhvhqwv wkh phfkdqlvp ri krz vrfldo lqwhudfwlrq
lq xhqfhv ihuwlolw| ghflvlrqv1 Lq sduwlfxodu/ wkh vlpsoh Prghov 8 dqg ; lq Wdeoh 7 ljqruh wkh srvvlelolw|
wkdw wkh lq xhqfh ri(xvhuv rq wkh uhvsrqghqw*v frqwudfhswlyh xvh lv prgl�hg e| wkh vwuxfwxuh dprqj
wkh qhwzrun sduwqhuv1

Krzhyhu/ Prghov : dqg 43 lq Wdeoh 7 uhyhdo wkdw wkh vwuxfwxuh/ zklfk h{whqgv eh|rqg wkh
gluhfw olqnv ehwzhhq wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv/ lv ri frqvlghudeoh lpsruwdqfh lq
xqghuvwdqglqj krz vrfldo lqwhudfwlrq d�hfwv ihuwlolw| ghflvlrqv1 Lq sduwlfxodu/ vrfldo qhwzrunv hphujh
lq wkh deryh dqdo|vlv dv dq dpelydohqw lqvwlwxwlrq zlwk uhvshfw wr wkh gl�xvlrq ri idplo| sodqqlqj1
Qhwzrunv qrw rqo| r�hu lqirupdwlrq/ exw wkh| dovr rshudwh dv d frqvwudlqw rq lqglylgxdo ehkdylru1
Wkh vwuhqjwk ri wkhvh frqvwudlqwv ghshqgv rq wkh ghqvlw| ri wkh qhwzrun= wkh ghqvhu lv wkh qhwzrun
lq Rzlfk/ Ndzdgkjrqh dqg Pidqjdqr Vrxwk/ wkh vwurqjhu duh wkh frqvwudlqwv zklfk duh lpsolhg e|
vrfldo lqwhudfwlrq1 Wkhvh frqvwudlqwv rshudwh djdlqvw wkh dgrswlrq ri prghuq frqwudfhswlrq zkhq wkh
suhydohqfh ri idplo| sodqqlqj dprqj wkh qhwzrun sduwqhuv lv orz> wkh frqvwudlqwv idyru wkh dgrswlrq
ri prghuq phwkrgv zkhq wkhlu suhydohqfh dprqj qhwzrun sduwqhuv lv kljk1 Dowkrxjk wkhuh duh dovr
ghqvh qhwzrunv lq Relvd/ lw lv rqo| wkh sursruwlrq ri idplo| sodqqlqj xvhuv lq d qhwzrun wkdw lv
uhodwhg wr frqwudfhswlyh ghflvlrqv lq Relvd/ qrw wkh ghqvlw|1

Wkhvh wzr glvwlqfw uhodwlrqvklsv ehwzhhq wkh vrfldo qhwzrun dqg d zrpdq*v frqwudfhswlyh ghflvlrq
djuhh zlwk wkh lpsolfdwlrqv ri vrfldo ohduqlqj dqg vrfldo lq xhqfh ghyhorshg deryh= wkh sdwwhuq lq
Relvd lv fkdudfwhulvwlf iru vrfldo ohduqlqj/ zkhuhdv wkh sdwwhuq lq RNP lv fkdudfwhulvwlf iru vrfldo
lq xhqfh1

6 Wrzdugv d Prgho ri Vrfldo Lqwhudfwlrq dqg Ihuwlolw|

Lq wklv vhfwlrq zh ghyhors d wkhruhwlfdo prgho wkdw h{klelwv wkh uhodwlrqvklsv ehwzhhq vrfldo qhwzrunv
dqg frqwudfhswlyh xvh zklfk zh irxqg lq Relvd dqg RNP1 Ixuwkhupruh/ zh xvh wklv prgho wr
lqyhvwljdwh wkh uhdvrqv iru wkh glvwlqfw sdwwhuqv ri vrfldo lqwhudfwlrq dfurvv wkh wzr uhjlrqv1

Frqvlghu d zrphq +uhvsrqghqw, zkr lv sduw ri d vrfldo qhwzrun vlplodu wr wkh vwuxfwxuh vkrzq
lq Iljxuh 41 Ohw | @ 3 li wkh zrpdq fkrrvhv qrw wr xvh idplo| sodqqlqj/ dqg ohw | @ 4 li vkh fkrrvhv
idplo| sodqqlqj1 Ohw �|

qz

eh wkh sursruwlrq ri zrphq lq wkh uhvsrqghqw*v qhwzrun zkr duh xvlqj
prghuq frqwudfhswlrq/ dqg ohw G

qz

eh wkh ghqvlw| ri wklv qhwzrun143

43
Zh gr qrw frqvlghu wkh idfw wkdw/ ghshqglqj rq wkh vl}h ri wkh qhwzrun/ wkh sursruwlrq 7+?� ri zrphq xvlqj

prghuq frqwudfhswlrq lq wkh qhwzrun dqg wkh ghqvlw| (?� fdq rqo| wdnh vshfl�f ydoxhv1 Lq wkh irupdo dqdo|vlv/ zh
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Zh fdq phdvxuh wkh ehkdylrudo frqvwudlqw wkdw uhvxowv iurp wklv qhwzrun zlwk frqwudfhswlyh
suhydohqfh �|

qz

dqg ghqvlw| G
qz

/ rq wkh uhvsrqghqw*v ghflvlrqv yld d cvrfldo xwlolw|* whup1 Wkurxjk
wklv vrfldo xwlolw| whup/ wkh qhwzrun sduwqhuv d�hfw wkh uhvsrqghqw*v ghflvlrqv derxw xvlqj idplo|
sodqqlqj1 Ghshqglqj rq wkh sdudphwhu ydoxhv/ wklv vrfldo xwlolw| whup fdq uhsuhvhqw hlwkhu vrfldo
ohduqlqj ru vrfldo lq xhqfh1

Zkhwkhu wkh gluhfwlrq ri wkh qhwzrun h�hfw lv wrzdugv xvlqj ru qrw0xvlqj idplo| sodqqlqj lv
ghwhuplqhg e| d whup +�! . �|

qz

,= Li wkh sursruwlrq ri qhwzrun sduwqhuv zkr xvh prghuq frqwud0
fhswlrq �|

qz

h{fhhgv !/ wkhq +�! . �|
qz

, A 3 dqg wkh vrfldo qhwzrun idyruv wkh dgrswlrq ri idplo|
sodqqlqj> li �|

qz

lv orzhu wkdq !/ wkhq +�!. �|
qz

, ? 3 dqg vrfldo lqwhudfwlrq lq xhqfhv d zrpdq*v
ghflvlrq wrzdugv qrw xvlqj frqwudfhswlrq1 Wkh lq xhqfh lv vwurqjhu wkh pruh �|

qz

ghyldwhv iurp wkh
cqhxwudo* ohyho != zkhq �|

qz

@ !/ wkhq qhwzrun h�hfwv rq frqwudfhswlyh dgrswlrq duh devhqw dqg wkh
uhvsrqghqw*v ghflvlrq lv qrw d�hfwhg e| wkh suhvhqfh ri vrfldo lqwhudfwlrq1

Wkh ohyho ri ! lv uhodwhg wr wkh txhvwlrq ri zkhwkhu vrfldo lq xhqfh ru ohduqlqj lv prvw uhohydqw1
Li lw lv wkh iruphu/ wkhq zh h{shfw ! wr eh uhodwlyho| odujh vlqfh ! uhsuhvhqwv d fulwlfdo ohyho ri
frqwudfhswlyh xvh dprqj khu qhwzrun sduwqhuv wkdw qhhgv wr eh h{fhhghg ehiruh qhwzrunv kdyh d
srvlwlyh h�hfw rq wkh dgrswlrq ri prghuq frqwudfhswlrq1 Zkhq vrfldo ohduqlqj lv prvw uhohydqw/ ! lv
vpdoo ehfdxvh douhdg| d vpdoo sursruwlrq ri xvhuv lq d qhwzrun fdq surylgh xvhixo lqirupdwlrq derxw
prghuq frqwudfhswlrq wkdw uhgxfhv wkh uhvsrqghqw*v xqfhuwdlqw| derxw wklv lqqrydwlrq1

Edvhg rq rxu hduolhu uhvxowv/ zh dvvxph wkdw wkh vwuhqjwk ri wkhvh qhwzrun h�hfwv lv d�hfwhg e| wkh
ghqvlw| ri wkh qhwzrun1 Wkh hvwlpdwhv lq Vhfwlrq 516/ iru lqvwdqfh/ vxjjhvw wkdw lq wkh RNP uhjlrq
wkh shufhqwdjh ri xvhuv dprqj qhwzrun sduwqhuv pd| kdyh d vwurqjhu lq xhqfh rq wkh uhvsrqghqw*v
ehkdylru lq ghqvh qhwzrunv wkdq lq vsduvh qhwzrunv1 Zh uh hfw wklv uhodwlrq lq wkh vrfldo xwlolw|
whup e| lqfoxglqj dq dgglwlrqdo h�hfw �+G

qz

, wkdw pxowlsolhv +�! . �|
qz

,= Zkhq �3+G
qz

, A 3/
wkh lq xhqfh h{huwhg e| d qhwzrun ehfrphv pruh dqg pruh uhohydqw wkh kljkhu lv wkh ghqvlw| ri
wkh qhwzrun= dq lqfuhdvlqj ghqvlw| ri wkh qhwzrun h{huwv d vwurqjhu vrfldo lq xhqfh wrzdugv qrw
xvlqj frqwudfhswlrq zkhq wkh suhydohqfh ri idplo| sodqqlqj dprqj qhwzrun sduwqhuv lv orz/ dqg
lw lqfuhdvhv wkh xwlolw| ri prghuq frqwudfhswlrq zkhq wkh sursruwlrq ri frqwudfhswlyh xvhuv lq wkh
qhwzrun lv kljk1 Zkhq �3+G

qz

, ? 3/ wklv uhodwlrq lv uhyhuvhg1
Frpelqlqj wkh wzr whupv +�! . �|

qz

, dqg �+G
qz

, |lhogv d vrfldo xwlolw| whup ri wkh irup
�+G

qz

,+�! . �|
qz

, wkdw uh hfwv wkh lq xhqfh ri vrfldo lqwhudfwlrq iru fkrrvlqj ru qrw fkrrvlqj
idplo| sodqqlqj1

Zh qrz ghulyh wklv vrfldo xwlolw| whup dqg wkh suredelolw| ri fkrrvlqj idplo| sodqqlqj iurp xwlolw|
pd{lpl}dwlrq1 Iru wklv sxusrvh zh dvvxph wkdw d zrpdq ghulyhv xwlolw| Y4 iurp xvlqj d prghuq
frqwudfhswlrq dqg xwlolw| Y3 iurp qrw xvlqj idplo| sodqqlqj1 Wklv xwlolw| ghshqgv rq khu lqglylgxdo
fkdudfwhulvwlfv dqg wkh ohyho ri idplo| sodqqlqj h�ruw {1 Iru vlpsolflw|/ zh dvvxph iru wklv wkhruhwlfdo
prgho wkdw wkh srsxodwlrq lv krprjhqhrxv zlwk uhvshfw wr revhuyhg fkdudfwhulvwlfv1 Lqglylgxdov gl�hu
rqo| zlwk uhvshfw wr wkh xqrevhuyhg fkdudfwhulvwlfv %

l

wkdw d�hfw wkh suhihuhqfhv iru qrw xvlqj +l @ 3,
ru xvlqj +l @ 4, idplo| sodqqlqj1 Wkh xwlolw| wkh zrpdq rewdlqv iurp hdfk dowhuqdwlyh lv d�hfwhg
e| khu vrfldo qhwzrun yld d vrfldo xwlolw| whup �

l

+G
qz

,+�!. �|
qz

,/ l @ 3> 4= Lq rughu wr rewdlq wkh
surshuwlhv ri vrfldo lq xhqfh wkdw duh rxwolqhg deryh/ zh dvvxph wkdw �3+Gqz

, ? 3 ? �4+Gqz

,=

wkhuhiruh dvvxph wkdw wkh qhwzrun lv uhodwlyho| odujh +h1j1/ pruh wkdq 43 phpehuv, dqg wkdw zh fdq ljqruh wkhvh

lqwhjhu frqvwudlqwv1



4<

Xqghu wkhvh dvvxpswlrqv wkh xwlolw| ghulyhg iurp hdfk fkrlfh lv

Y
l

@ �
l

+G
qz

,+�!. �|
qz

, . �
l

{. �
l

. %
l

> l @ 3> 4 +6,

zkhuh �
l

lv d frqvwdqw wkdw lqfoxghv wkh h�hfw ri wkh lqglylgxdo fkdudfwhulvwlfv1 Wkh gl�huhqwldo xwlolw|
ehwzhhq wkh xvh dqg qrq0xvh ri idplo| sodqqlqj lv Y @ Y4 � Y3 @ �+G

qz

,+�!. �|
qz

, . �{. � . %>

zkhuh �+G
qz

, @ �4+Gqz

, � �3+Gqz

, zlwk � @ �
4
� �

3
> � @ �

4
� �

3
dqg % @ %4 � %3= Idplo|

sodqqlqj lv fkrvhq li Y � 3= Dvvxplqj wkh h{wuhph ydoxh glvwulexwlrq iru %
l

> wkh suredelolw| ri d
zrpdq fkrrvlqj prghuq frqwudfhswlrq lv

Su+| @ 4m�|
qz

> {>G
qz

, @ I +�+G
qz

,+�!. �|
qz

, . �{. �,> +7,

zkhuh I lv wkh fxpxodwlyh orjlvwlf glvwulexwlrq1
Wkh h{whqw wr zklfk d zrpdq*v frqwudfhswlyh ghflvlrq lv lq xhqfhg e| vrfldo lqwhudfwlrq lq

htxdwlrq +7, ghshqgv rq wkh ghqvlw| ri wkh qhwzrun G
qz

= Lq sduwlfxodu/ wkh wkhruhwlfdo prgho
+7, wudqvodwhv lqwr rxu hvwlpdwlrq lq Wdeoh 7 zkhq d olqhdu prgho iru �+G

qz

, lv vshfl�hg/ zkhuh
�+G

qz

, @ ��4. ��5Gqz

1 Pxowlso|lqj rxw wkh whupv ri �+G
qz

,+�!. �|
qz

, lq wklv olqhdu vshfl�fdwlrq
dqg frpsdulqj wkh whupv ri wkh prgho wr wkh frh!flhqwv lq wkh hvwlpdwhg htxdwlrq +5, |lhogv wkh
iroorzlqj fruuhvsrqghqfh ehwzhhq wkh prgho sdudphwhuv dqg wkh hvwlpdwhg frh!flhqwv lq Wdeoh 7=
��4 @ �4> ! @ ��5@�6> dqg ��5 @ �61

Iljxuh 6 glvsod|v wkh suredelolw| ri dgrswlqj idplo| sodqqlqj dv d ixqfwlrq ri wkh ghqvlw| G
qz

dqg
wkh shufhqwdjh ri xvhuv lq wkh qhwzrun +(xvhuv, iru Relvd dqg iru wkh RNP uhjlrq1 Wkh sdudphwhu
hvwlpdwhv duh wdnhq iurpPrgho : lq Wdeoh 7/ dqg wkh lqglylgxdo fkdudfwhulvwlfv duh fkrvhq wr uhsuhvhqw
wkh cdyhudjh zrpdq*/ l1h1/ d zrpdq zlwk wkh lqglylgxdo fkdudfwhulvwlfv vkrzq lq wkh vhfrqg dqg wklug
froxpq ri Wdeoh 41

Wkh olqhv lq wklv �jxuh vkrz krz wkh suredelolw| ri dgrswlqj idplo| sodqqlqj fkdqjhv zlwk wkh
shufhqwdjh ri frqwudfhswlyh xvhuv lq d zrpdq*v vrfldo qhwzrun1 Wkh gl�huhqw olqhv uh hfw wkh h�hfw
ri qhwzrunv zlwk gl�huhqw ghqvlwlhv/ udqjlqj iurp d uhodwlyho| vsduvh qhwzrun zlwk d ghqvlw| ri 318
wr d ghqvh qhwzrun zlwk d ghqvlw| ri rqh144

Wkh wzr judskv lq Iljxuh 6 uh hfw wkh gl�huhqw ohyho ri frqwudfhswlyh xvh lq wkh wzr duhdv1
Jlyhq wkh vdph vrfldo qhwzrun/ wkh frqwudfhswlyh xvh lv kljkhu lq Relvd dv frpsduhg wr Rzlfk/
Ndzdgkjrqh dqg Pidqjdqr Vrxwk1 Lq dgglwlrq/ wkh judskv ylvxdol}h wkh gl�huhqw phfkdqlvpv ri
krz vrfldo qhwzrunv d�hfw wkh frqwudfhswlyh dgrswlrq lq wkh wzr uhjlrqv1

Frqvlghu �uvw wkh ohiw judsk iru Relvd1 Wkh sdudphwhu hvwlpdwhv iru Relvd |lhog d ! ? 3 dqg d
ohyho ri �+G

qz

, A 3 iru doo ghqvlw| ohyhov1 Wkh vrfldo xwlolw| whup �+G
qz

,+�!.�|
qz

, khqfh lv srvlwlyh
dqg idyruv wkh dgrswlrq ri prghuq frqwudfhswlrq zkhqhyhu �|

qz

A 3= Li zh ehjlq zlwk wkh vrolg olqh
dw wkh erwwrp/ zkhuh ghqvlw|@4 +doo wkh phpehuv ri wkh uhvsrqghqw*v qhwzrun nqrz hdfk rwkhu,/ zh
vhh wkdw wkh suredelolw| wkdw dq lqglylgxdo xvhv idplo| sodqqlqj lv fohduo| uhodwhg wr wkh sursruwlrq lq
khu qhwzrun wkdw xvhv idplo| sodqqlqj1 Wkh suredelolw| wkdw d uhvsrqghqw zlwk d ghqvh qhwzrun xvhv
idplo| sodqqlqj jrhv iurp 153 zkhq qrqh ri khu qhwzrun sduwqhuv duh xvlqj idplo| sodqqlqj wr 193/
zkhq doo ri khu qhwzrun sduwqhuv duh xvlqj idplo| sodqqlqj1 Li zh qrz orrn dw wkh olqh uhsuhvhqwlqj
d vsduvh qhwzrun +ghqvlw|@18,/ zh vhh wkh vdph uhodwlrqvkls= wkh pruh ri khu qhwzrun sduwqhuv xvh
idplo| sodqqlqj/ wkh pruh olnho| wkh uhvsrqghqw lv wr xvh lw khuvhoi1

44
Rqo| derxw 44( ri wkh zrphq lq wkh vdpsoh xvhg iru wkh hvwlpdwlrq kdyh d qhwzrun wkdw kdv d ghqvlw| ri ohvv

wkdq 3181
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Prevalence y.bar of family planning in network
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Social Learning: Obisa
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Social Influence: Owich, Kawadhgo, Mfangano S.
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Iljxuh 6= Wkh h�hfw ri frqwudfhswlyh suhydohqfh lq wkh qhwzrun rq wkh suredelolw| ri dgrswlqj idplo|
sodqqlqj iru qhwzrunv zlwk gl�huhqw ghqvlw| +sdudphwhu ydoxhv duh ghulyhg iurp Prgho : lq Wdeoh 6,

Li zh frpsduh wkh olqhv iru ghqvh qhwzrunv dqg vsduvh qhwzrunv lq Relvd/ zh vhh wkdw d zrpdq
lv pruh olnho| wr xvh prghuq frqwudfhswlrq li vkh kdv d vsduhv qhwzrun dv frpsduhg wr d ghqvh
qhwzrun/ jlyhq wkh vdph ohyho ri �|

qz

1 Iru lqvwdqfh/ zkhq wkh sursruwlrq ri khu qhwzrun phpehuv
xvlqj idplo| sodqqlqj lv 193/ wkh suredelolw| wkdw wkh uhvsrqghqw lv xvlqj idplo| sodqqlqj lv derxw 178
li khu qhwzrun lv yhu| ghqvh/ exw frqvlghudeo| kljkhu/ derxw 1:3/ li khu qhwzrun lv vsduvh1 Pruhryhu/
dv wkh sursruwlrq ri qhwzrun sduwqhuv xvlqj idplo| sodqqlqj lqfuhdvhv/ wkh olqhv glyhujh1 Zkhq wkh
suhydohqfh ri xvhuv zlwklq wkh qhwzrun lv orz/ zrphq zlwk vsduvh qhwzrunv duh derxw dv olnho| wr
xvh idplo| sodqqlqj dv zrphq zlwk ghqvh qhwzrunv1 Zkhq wkh suhydohqfh ri prghuq frqwudfhswlrq
lq wkh qhwzrun lv kljk/ krzhyhu/ zrphq lq vsduvh qhwzrunv duh frqvlghudeo| pruh olnho| wr xvh wkdq
zrphq lq ghqvh qhwzrunv1

Wkh kljkhu suredelolw| wkdw d zrpdq zlwk vsduvh qhwzrunv xvhv idplo| sodqqlqj dv frpsduhg
wr d zrpdq zlwk ghqvh qhwzrunv uh hfwv wkh lpsolfdwlrqv ri vrfldo ohduqlqj rxwolqhg lq Vhfwlrq 5141
Ehfdxvh d ghqvh qhwzrun lpsolhv wkdw wkh lqirupdwlrq rewdlqhg iurp qhwzrun sduwqhuv lv olnho| wr eh
uhgxqgdqw/ ghqvh qhwzrunv lpshgh wkh delolw| wr ohduq wkurxjk vrfldo qhwzrunv1 D odujhu sursruwlrq
ri xvhuv lq wkh qhwzrun lv vwloo dvvrfldwhg zlwk pruh lqirupdwlrq/ exw wkh h�hfw ri lqfuhdvhv lq wkh
sursruwlrq ri d qhwzrun wkdw lv xvlqj lv odujhu iru vsduvh qhwzrunv wkdq iru ghqvh qhwzrunv1

Wkh uljkw judsk lq Iljxuh 6/ rq wkh rwkhu kdqg/ uh hfw d uhodwlrq zklfk lv w|slfdo iru d vrfldo
lq xhqfh vlwxdwlrq1 Wkh suredelolw| ri frqwudfhswlyh xvh lqfuhdvhv djdlq zlwk wkh suhydohqfh ri xvh
dprqj qhwzrun sduwqhuv +l1h1/ �+G

qz

, A 3 iru G
qz

� 3=8,1 Krzhyhu/ wkh h�hfw ri lqfuhdvhv lq
�|
qz

lv udwkhu plqlpdo dqg qrw vxevwdqwlyho| lpsruwdqw iru qhwzrunv zlwk d ghqvlw| ri 3181 Rqo|
iru uhodwlyho| ghqvh qhwzrunv +l1h1/ ghqvlw| A 31:8, grhv wkh sursruwlrq ri frqwudfhswlyh xvhuv lq wkh
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qhwzrun kdyh d uhohydqw lq xhqfh rq wkh uhvsrqghqw*v suredelolw| wr xvh idplo| sodqqlqj1 Lq dgglwlrq/
wkh olqhv qr orqjhu glyhujh iru lqfuhdvlqj ohyhov ri �|

qz

dv lq wkh ohiw judsk/ exw udwkhu lqwhuvhfw dw d
ohyho ri �|

qz

@ 3=:4 wkdw lv lqglfdwhg e| wkh olqh FF1 Wr wkh ohiw ri wkh olqh FF dq lqfuhdvlqj ghqvlw|
ri wkh qhwzrun uhgxfhv wkh suredelolw| ri frqwudfhswlyh xvh/ kroglqj wkh suhydohqfh �|

qz

frqvwdqw1
Wklv lv gxh wr wkh idfw wkdw wr wkh ohiw ri wkh olqh FF wkh vrfldo xwlolw| whup lq +7, lv qhjdwlyh/ dqg
wkh qhwzrun h{huwv d vrfldo lq xhqfh wrzdugv qrw xvlqj idplo| sodqqlqj1 Lq rwkhu zrugv/ wkh qhwzrun
frqvwudlqv wkh lqglylgxdo wrzdugv xvlqj qr frqwudfhswlyh phwkrgv1 Wklv frqvwudlqw lv vpdoo zkhq
wkh ghqvlw| lv derxw 318/ exw lw uhgxfhv wkh dgrswlrq suredelolw| vxevwdqwldoo| zkhq wkh qhwzrun lv
ghqvh1 Wr wkh uljkw ri wkh olqh FF wkh vrfldo lq xhqfh lv wrzdugv prghuq frqwudfhswlrq1 Lq wklv fdvh/
dq lqfuhdvlqj ghqvlw| ri wkh qhwzrun/ kroglqj wkh suhydohqfh �|

qz

frqvwdqw/ lqfuhdvhv wkh suredelolw|
ri xvlqj idplo| sodqqlqj1

Wkh wudqvlwlrq zkhq wkh vrfldo lq xhqfh vzlwfkhv iurp idyrulqj wkh qrq0xvh wr idyrulqj wkh xvh ri
idplo| sodqqlqj/ rffxuv dw d uhodwlyho| kljk ohyho ri frqwudfhswlyh suhydohqfh lq wkh qhwzrun ri derxw
! @ 3=:4 +l1h1/ dw wkh olqh FF lq Iljxuh 6,1 Derxw 76( ri wkh uhvsrqghqwv xvhg iru wkh hvwlpdwlrq/
l1h1/ zrphq lq RNP zlwk d qhwzrun vl}h ri wkuhh ru irxu/ kdyh d vrfldo qhwzrun zlwk pruh wkdq :8(
frqwudfhswlyh xvhuv1 Iru wkh uhpdlqlqj 8:(/ wkh vrfldo lqwhudfwlrq h{huwv d ehkdylrudo frqvwudlqw
wrzdugv qrw xvlqj prghuq frqwudfhswlrq1

Lq xqghuvwdqglqj wkh gl�huhqw lpsolfdwlrqv ri wkh judskv lq Iljxuh 6 lw lv fhqwudo wr dvn derxw wkh
uhdvrqv wkdw uhqghu Relvd gl�huhqw iurp wkh rwkhu vxeorfdwlrqv Rzlfk/ Ndzdgkjrqh dqg Pidqjdqr
Vrxwk1 Wzr srvvleoh h{sodqdwlrqv vhhp wr eh prvw shuwlqhqw wr wkh fxuuhqw frqwh{w1 Iluvw/ Relvd
frxog gl�hu ehfdxvh wkh qhwzrunv kdyh d gl�huhqw frpsrvlwlrq dqg vwuxfwxuh wkdq wkh idplo| sodqqlqj
qhwzrunv lq wkh uhpdlqlqj vxeorfdwlrqv1 Vhfrqg/ wkh grplqdqfh ri vrfldo ohduqlqj lq Relvd dv
frpsduhg wr wkh RNP uhjlrq frxog eh gxh wr d gl�huhqw lqwhudfwlrq ehwzhhq wkh uhvsrqghqw dqg
khu qhwzrun sduwqhuv ehfdxvh ri d gl�huhqw vrflrhfrqrplf frqwh{w1

Lq Wdeoh 4 zh kdyh douhdg| srlqwhg rxw wkh kljkhu ryhudoo frqwudfhswlyh xvh Relvd +6;( ri zrphq
lq Relvd hyhu0xvhg idplo| sodqqlqj/ frpsduhg wr 5:( lq wkh rwkhu uhjlrq,/ dqg wkh kljkhu suhydohqfh
ri pdunhw dfwlylwlhv lq wklv uhjlrq1 Rq wkh rwkhu kdqg/ wkh uhjlrqv gr qrw vhhp wr gl�hu vxevwdqwldoo|
zlwk uhvshfw wr wkh fkdudfwhulvwlfv ri wkh qhwzrunv +Wdeoh 5,1 Frqwudu| wr wkh h{shfwdwlrqv wkdw
pdunhwv idflolwdwh frppxqlfdwlrq/ derxw wkh vdph sursruwlrq ri zrphq kdyh d idplo| sodqqlqj
qhwzrun dqg wkh +xqfhqvruhg, vl}h ri wkh qhwzrun lv hyhq odujhu lq RNP zkhuh pdunhw dfwlylw| lv
orz145 Lq erwk uhjlrqv qhwzrunv duh fkdudfwhul}hg e| derxw wkh vdph sursruwlrq ri xvhuv ru khu
qhwzrun sduwqhuv wkdw dgylvh idplo| sodqqlqj1 Rq dyhudjh/ derxw kdoi ri wkh qhwzrun sduwqhuv duh
frq�gdqwv ri wkh uhvsrqghqw/ dqg rqo| d vpdoo shufhqwdjh duh ghvfulehg dv phuho| dftxdlqwdqfhv1
Lq doo uhjlrqv/ pruhryhu/ wkh qhwzrunv duh suhgrplqdqwo| orfdo> ghvslwh wkh gl�huhqfh lq pdunhw
dfwlylwlhv/ wkh idplo| sodqqlqj qhwzrunv frqvlvw ri pruh wkdq 83( ri zrphq olylqj lq wkh vdph
frpsrxqg ru yloodjh/ dqg rqo| d vpdoo sursruwlrq ri qhwzrun sduwqhuv olyhv lq hlwkhu Qdlurel ru
Prpedvd1 Wkh kljkhu suhydohqfh ri pdunhw dfwlylwlhv lq Relvd lv dovr qrw dvvrfldwhg zlwk d kljkhu
suhydohqfh ri zhdn wlhv +Judqryhwwhu 4<:6,= lq doo uhjlrqv wkh qhwzrunv duh grplqdwhg e| qhwzrun

45
Wdeoh 4 uhsruwv wkh xqfhqvruhg vl}h ri wkh idplo| sodqqlqj qhwzrun iru doo zrphq/ dqg iru zrphq zlwk d qhwzrun

ri dw ohdvw wkuhh phpehuv1 Ehfdxvh wkh glvwulexwlrq ri wkh qhwzrun vl}h lv vnhzhg +d ihz zrphq uhsruw yhu| odujh

idplo| sodqqlqj qhwzrunv zlwk 48 ru pruh phpehuv,/ zh dovr frpsduhg wkh qhwzrun vl}hg ehwzhhq RNP dqg Relvd

xvlqj txduwlohv1 D vlplodu sdwwhuq suhydlohg= zrphq lq RNP whqg wr kdyh odujhu idplo| sodqqlqj qhwzrunv wkdq

zrphq lq Relvd1
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sduwqhuv zkrp wkh uhvsrqghqw kdv nqrzq iru �yh ru pruh |hduv/ pxwxdo khos +ohqglqj prqh| ru
khos lq krxvhkrog, lv frpprq/ dqg d vxevwdqwldo iudfwlrq ri qhwzrun sduwqhuv lv dovr nqrzq e| wkh
uhvsrqghqw*v kxvedqg1

Wkh vlplodulw| ri qhwzrun fkdudfwhulvwlfv ehwzhhq wkh vxeorfdwlrqv lq Wdeoh 5 vxjjhvwv wkdw wkh
gl�huhqw lpsolfdwlrqv ri qhwzrunv lq Relvd dqg wkh uhjlrq RNP lq Iljxuh 6 duh qrw uhodwhg wr d
gl�huhqw frpsrvlwlrq ri wkh qhwzrunv wkhpvhoyhv1 Rq wkh frqwudu|/ wkh gl�huhqw lpsolfdwlrqv vhhp
wr eh gxh wr d gl�huhqw lqwhudfwlrq ehwzhhq wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv1 Lq Relvd/
zrphq lq vsduvh qhwzrunv duh pruh olnho| wr xvh idplo| sodqqlqj wkdq zrphq lq ghqvh qhwzrunv/
vxjjhvwlqj wkdw lq Relvd qhwzrunv sulpdulo| surylgh dq rssruwxqlw| iru vrfldo ohduqlqj1 Lq wkh uhjlrq
RNP/ krzhyhu/ vsduvh qhwzrunv kdyh olwwoh vljql�fdqfh/ zkhuhdv ghqvh qhwzrunv duh txlwh lpsruwdqw
lq hlwkhu hqfrxudjlqj ru glvfrxudjlqj frqwudfhswlyh xvh/ vxjjhvwlqj wkdw lq RNP ghqvh qhwzrunv duh
sulpdulo| uhodwhg wr vrfldo lq xhqfh1

Wkh glvwlqfwlrq ehwzhhq vrfldo ohduqlqj dqg vrfldo lq xhqfh/ krzhyhu/ lv qrw qhfhvvdulo| pxwxdoo|
h{foxvlyh> rq wkh frqwudu|/ wkh glvwlqfwlrq ehwzhhq wkhvh wzr dvshfwv ri zk| vrfldo qhwzrunv pd|
pdwwhu iru zrphq*v frqwudfhswlyh ghflvlrqv lv d txhvwlrq ri uhodwlyh lpsruwdqfh1 Lq wkh iroorzlqj zh
zloo wkhuhiruh lqyhvwljdwh wkh vrflrhfrqrplf frqglwlrqv wkdw whqg wr idyru vrfldo ohduqlqj/ dqg wkrvh
wkdw whqg wr idyru vrfldo lq xhqfh1

Lq whupv ri rxu wkhruhwlfdo prgho +7, rxwolqhg deryh/ wkh sulpdu| gl�huhqfhv ehwzhhq Relvd dqg
wkh RNP uhjlrq lq Iljxuh 6 duh wkdw wkh vrfldo ohduqlqj vlwxdwlrq lq Relvd lv fkdudfwhul}hg e| +d, d
vkliw ri wkh fulwlfdo ohyho ! +lqglfdwhg e| wkh olqh FF, wr wkh ohiw/ dqg +e, d vwurqjhu h�hfw ri vsduvh
qhwzrunv +h1j1 ghqvlw| � 3=:8, rq wkh uhvsrqghqw*v frqwudfhswlyh ehkdylru1 Erwk ri wkhvh h�hfwv duh
frqvlvwhqw zlwk rxu wkhruhwlfdo uhdvrqlqj deryh1

Lq vrfldo ohduqlqj/ douhdg| d vpdoo sursruwlrq ri xvhuv lq wkh uhvsrqghqw*v vrfldo qhwzrun fdq
surylgh d uhgxfwlrq ri xqfhuwdlqw| lq frqwudfhswlyh ghflvlrqv/ dqg zh wkhuhiruh h{shfw wkdw wkh
whup +�! . �|

qz

, lv srvlwlyh douhdg| iru vpdoo ohyhov ri �|
qz

1 Li vrfldo lq xhqfh grplqdwhv lq vrfldo
lqwhudfwlrq/ krzhyhu/ wkhq zh h{shfw wkdw wkh fulwlfdo ohyho ! lv uhodwlyho| odujh/ vlqfh rqo| d uhodwlyho|
odujh sursruwlrq ri xvhuv lq wkh vrfldo qhwzrun fdq ryhufrph wkh qrupdwlyh lq xhqfh djdlqvw prghuq
frqwudfhswlrq1

Wkh vhfrqg dvshfw lq zklfk vrfldo ohduqlqj dqg vrfldo lq xhqfh gl�hu lv wkh h�hfw ri vsduvh
qhwzrunv rq wkh uhvsrqghqw*v frqwudfhswlyh xvh1 Lq d vrfldo lq xhqfh vlwxdwlrq/ vsduvh qhwzrunv gr
qrw vxevwdqwldoo| d�hfw wkh suredelolw| ri xvlqj prghuq frqwudfhswlrq ehfdxvh khu uhodwlyho| lvrodwhg
qhwzrun sduwqhuv kdyh d vpdoo vrfldo lq xhqfh rq wkh uhvsrqghqw dv frpsduhg wr khu qhwzrun sduwqhuv
zkr uhsuhvhqw d ghqvh qhwzrun ru foltxh +vhh dovr rxu glvfxvvlrq iroorzlqj Iljxuh 5,1 Zkhq vrfldo
ohduqlqj lv prvw uhohydqw/ rq wkh rwkhu kdqg/ d vsduvh qhwzrun lv prvw dgydqwdjhrxv ehfdxvh lw whqgv
wr surylgh xqfruuhodwhg vrxufhv ri lqirupdwlrq ru ehfdxvh lw uhsuhvhqwv zhdn wlhv zklfk duh prvw
olnho| wr surylgh lqirupdwlrq derxw lqqrydwlrqv1 Wkh pruh uhohydqw lv vrfldo ohduqlqj/ wkhuhiruh/ wkh
pruh zh h{shfw wkdw lqfuhdvhv ri wkh sursruwlrq ri xvhuv lq vsduvh qhwzrunv duh dvvrfldwhg zlwk
lqfuhdvhv lq wkh uhvsrqghqw*v suredelolw| ri xvlqj prghuq frqwudfhswlrq1

Wkh wzr judskv lq Iljxuh 6/ wkxv/ duh erwk frqvlvwhqw zlwk rxu wkhruhwlfdo iudphzrun +7,1 Wkh|
phuho| uh hfw gl�huhqw sdudphwhu ydoxhv iru ! dqg �+=, wkdw uhsuhvhqw d vkliwlqj uhodwlyh lpsruwdqfh
ri vrfldo ohduqlqj dv frpsduhg wr vrfldo lq xhqfh ehwzhhq wkh uhjlrqv ri rxu vwxg|1

Wklv glvwlqfwlrq ehwzhhq vrfldo ohduqlqj dqg vrfldo lq xhqfh edvhg rq ! dqg �+=, fdq eh ixuwkhu
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lqyhvwljdwhg zlwk rxu gdwd1 Lq sduwlfxodu/ zh sursrvh wkdw wkh uhodwlyh lpsruwdqfh ri vrfldo ohduqlqj
dv frpsduhg wr vrfldo lq xhqfh lv uhodwhg wr wkh suhydohqfh ri pdunhwv lq wkhvh uhjlrqv1 Wkh ghjuhh ri
hqjdjhphqw lq pdunhw dfwlylwlhv lv rqh ri wkh ihz v|vwhpdwlf gl�huhqfhv ehwzhhq wkh vxeorfdwlrq ri
Relvd dv frpsduhg wr RNP lq rxu gdwd1 Pruhryhu/ wkh dujxphqw wkdw vrfldo ohduqlqj lv idyruhg e|
pdunhw dfwlylwlhv lv sodxvleoh1 Diwhu doo/ dq lpsruwdqw dvshfw ri pdunhwv lv wkh vsuhdg ri lqirupdwlrq/
dqg pdunhw sduwlflsdqwv pd| irfxv pruh rq wkh lqirupdwlrq surylghg e| wkhlu shuvrqdo frqwdfwv
wkdq rq wkh vrfldo dffhswdqfh uhjduglqj wkhlu idplo| sodqqlqj ehkdylru1 Lq rughu wr lqyhvwljdwh krz
wkh suhydohqfh ri pdunhw dfwlylwlhv d�hfw wkh fulwlfdo ohyho ! dqg wkh pdujlqdo h�hfw ri �|

qz

rq wkh
uhvsrqghqw*v suredelolw| ri xvlqj idplo| sodqqlqj/ zh h{whqg rxu hduolhu prgho +7, dqg doorz iru d
ghshqghqfh ri ! dqg � rq erwk wkh ghqvlw| G

qz

ri wkh vrfldo qhwzrun dqg wkh suhydohqfh P ri
pdunhw dfwlylwlhv lq yloodjhv1 Lq sduwlfxodu zh hvwlpdwh wkh prgho

Su+| @ 4m�|
qz

> {>G
qz

>P, @ I +�+G
qz

>P, � ^�!+G
qz

>P, . �|
qz

` . �{. �, +8,

zkhuh d+G
qz

>P, @ ��4 . ��5P . ��6Gqz

. ��7Gqz

P

!+G
qz

>P, @ �!
4
. �!

5
P . �!

6
G

qz

. �!
7
G

qz

P

iru wkh vdph vdpsoh ri zrphq douhdg| xvhg lq Wdeoh 71
Rxu hduolhu hvwlpdwhv lq Wdeoh 7 dqg fdofxodwlrqv lq Iljxuh 6 dvvxphg wkdw wkh frh!flhqwv

��6> ��7> �!5> �!6> �!7 lq +8, duh }hur/ dqg zh doorzhg wkh uhpdlqlqj sdudphwhuv wr ydu| dfurvv wkh uhjlrqv
Relvd dqg RNP1 Lq wkh dqdo|vlv ehorz zh frqvwudlq wkh sdudphwhuv wr eh htxdo dfurvv uhjlrqv/ dqg
h{soruh zkhwkhu wkh gl�huhqw uhohydqfh ri vrfldo ohduqlqj dqg vrfldo lq xhqfh fdq eh fdswxuhg e|
lqfoxglqj wkh ghshqghqfh ri � dqg ! rq erwk ghqvlw|G

qz

dqg wkh suhydohqfh ri pdunhw dfwlylwlhvP 1
Lq dgglwlrq wr wkh lqglylgxdo fkdudfwhulvwlfv douhdg| xvhg iru wkh hvwlpdwhv lq Wdeoh 7/ wkh fxuuhqw
hvwlpdwlrq dovr lqfoxghv d gxpp| iru Relvd wr dffrxqw iru wkh gl�huhqw ohyho ri frqwudfhswlyh xvh lq
wklv vxeorfdwlrq1

Wdeoh 8 uhsruwv wkh frh!flhqwv iru �+G
qz

>P, dqg !+G
qz

>P, wkdw duh rewdlqhg e| d pd{lpxp
olnholkrrg hvwlpdwlrq ri +8, iru zrphq zlwk wkuhh ru irxu qhwzrun sduwqhuv1 Lq Prgho 44 d Zdog whvw
grhv qrw uhmhfw wkh qxoo0k|srwkhvlv wkdw �!

6
dqg �!

7
erwk htxdo }hur/ dqg zh wkhuhiruh frqfhqwudwh

rxu glvfxvvlrq rq Prgho 45 +Wdeoh 8 irfxvhv rq hyhu xvhg frqwudfhswlrq/ exw vlplodu uhvxowv duh dovr
rewdlqhg iru fxuuhqw xvh,1

Zh phdvxuh wkh suhydohqfh ri pdunhw dfwlylwlhv e| wkh sursruwlrq ri zrphq lq hdfk yloodjh zkr
duh vhoolqj dw d pdunhw1 Wkhuh duh d wrwdo ri 5< yloodjhv lq wkh irxu vxeorfdwlrqv zlwk d sursruwlrq ri
zrphq zkr vhoo dw pdunhwv udqjlqj ehwzhhq 3148 wr 318; +dfurvv yloodjhv lq wkh wkuhh vxeorfdwlrqv
ri RNP, dqg 3195 dqg 31<4 +dfurvv yloodjhv lq Relvd,146

Wkh hvwlpdwhv iru wkh fulwlfdo ohyho !+G
qz

>P, lqglfdwh wkdw wkh fulwlfdo ohyho ! lq +8, ghshqgv
rq wkh suhydohqfh ri pdunhw dfwlylwlhv P> exw qrw rq wkh ghqvlw| ri wkh qhwzrun G

qz

1 Frqvlvwhqw
zlwk rxu hduolhu glvfxvvlrq/ zh �qg wkdw d kljkhu suhydohqfh ri pdunhw dfwlylwlhv zlwklq yloodjhv
lv dvvrfldwhg zlwk d ghfuhdvlqj fulwlfdo ohyho != Khqfh/ pruh pdunhw dfwlylw| lq wklv hvwlpdwlrq lv
dvvrfldwhg zlwk d orzhu fulwlfdo ydoxh ! deryh zklfk wkh sursruwlrq ri frqwudfhswlyh xvhuv lq wkh

46
Lqirupdwlrq uhjduglqj cjrlqj wr wkh pdunhw* ru cvhoolqj dw d pdunhw* lv rqo| dydlodeoh iru wkh �uvw zdyh ri wkh

vxuyh|1 Zh wkhuhiruh fdofxodwhg wkh pdunhw dfwlylwlhv xvlqj wkhvh uhvsrqvhv1 Zkhq fdofxodwlqj wkh pdunhw dfwlylw| iru

hdfk uhvsrqghqw/ wkh uhvsrqghqw khuvhoi zdv h{foxghg dqg wkh sursruwlrq ri zrphq vhoolqj dw pdunhwv zdv fdofxodwhg

xvlqj wkh uhpdlqlqj uhvlghqwv lq hdfk yloodjh1
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Wdeoh 8= Hvwlpdwlrq ri chyhu xvhg idplo| sodqqlqj* dffruglqj wr uhodwlrq +8, +rqo| wkh frh!flhqwv
iru �+G

qz

>P, dqg !+G
qz

>P, duh uhsruwhg> wkh fryduldwhv iru wkh uhvsrqghqw lqfoxgh djh/ djh5/
fkloguhq hyhu eruq/ dqg hgxfdwlrq/ dv zhoo dv d uhjlrqdo gxpp| iru Relvd,

hyhu xvhg idplo| sodqqlqj
Prgho 44 Prgho 45

Sdudphwhuv ri �+G
qz

>P,
frqvwdqw +��4, 091;< 0:185

+515:,--- +5148,---
pdunhw +��5, 45133 471:8

+71:9,-- +616:,---
ghqvlw| +��6, ;1;5 <189

+5195,--- +517:,---
pdunhw � ghqvlw| +��7, 04418< 0471<9

+8167,-- +6199,---
Sdudphwhuv ri !+G

qz

>P,

frqvwdqw +�!
4
, 31<9 4146

+3188,- +3157,---
pdunhw +�!

5
, 04177 0414;

+416<, +318:,--
ghqvlw| +�!

6
, 3154

+319;,
pdunhw � ghqvlw| +�!

7
, 317<

+4166,
Qrwhv= Vwdqgdug huuruv lq sduhqwkhvhv1 Wkh vwdqgdug huuruv
duh dgmxvwhg iru wkh foxvwhulqj ri uhvsrqghqwv lq yloodjhv xvlqj
wkh Kxehu0Zklwh hvwlpdwru ri yduldqfh1 s0ydoxhv= - s ? 3=43>
-- s ? 3=38> --- s ? 3=341

qhwzrun kdv d srvlwlyh h�hfw rq d zrpdq*v suredelolw| wr xvh idplo| sodqqlqj1 Wklv uhgxfwlrq lq
wkh fulwlfdo ohyho ! lv rqh lqglfdwru wkdw srlqwv wrzdugv dq lqfuhdvhg uhohydqfh ri vrfldo ohduqlqj dv
frpsduhg wr vrfldo lq xhqfh lq yloodjhv zlwk kljk pdunhw dfwlylwlhv1

Wkh sdudphwhu hvwlpdwhv iru �+G
qz

>P, lqglfdwh wkdw wkh uhohydqfh ri wkh whup +�!.�|
qz

, lq +8,
ghshqgv rq erwk wkh ghqvlw| ri wkh qhwzrun dqg wkh suhydohqfh ri pdunhw dfwlylwlhv1 Wkh pdjqlwxghv
ri wkh sdudphwhuv ��5 dqg ��7 duh dssur{lpdwho| htxdo/ exw wkh sdudphwhu hvwlpdwhv duh rssrvlwh lq
vljq1 Wklv lpsolhv wkdw iru ghqvh qhwzrunv yduldwlrqv lq wkh pdunhw dfwlylw| kdyh yhu| olwwoh h�hfw
rq �+G

qz

>P,= Iru vsduvh qhwzrunv/ rq wkh rwkhu kdqg/ lqfuhdvhv lq pdunhw dfwlylw| lpso| odujhu
ydoxhv ri �+G

qz

>P,1
Wkh hvwlpdwhv lq Wdeoh 8 duh wkhuhiruh frqvlvwhqw zlwk rxu hduolhu glvfxvvlrq derxw wkh h�hfwv ri

pdunhw dfwlylw| rq wkh uhodwlyh lpsruwdqfh ri vrfldo ohduqlqj yhuvxv vrfldo lq xhqfh1 Vrfldo lq xhqfh
lv fkdudfwhul}hg e| d uhodwlyho| kljk ohyho ri ! dqg d uhodwlyho| kljk ohyho ri � iru ghqvh qhwzrunv exw
qrw iru vsduvh qhwzrunv1 Vrfldo ohduqlqj/ rq wkh rwkhu kdqg/ lv fkdudfwhul}hg e| d uhodwlyho| orz ohyho
ri !/ dqg d ohyho ri � wkdw whqgv wr eh kljkhu iru vsduvh qhwzrunv wkdq iru ghqvh qhwzrunv1 Dffruglqj
wr wkh frh!flhqwv lq Prgho 45 ri Wdeoh 8/ dq lqfuhdvlqj ohyho ri pdunhw dfwlylw| wkhuhiruh vkliwv wkh
sdudphwhuv �+G

qz

>P, dqg !+P, wrzdugv vrfldo ohduqlqj dqg lw glplqlvkhv wkh uhohydqfh ri vrfldo
lq xhqfh1
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Wdeoh 9= Vxppdu| vwdwlvwlfv iru wkh pdunhw dfwlylw| +P,/ dqg wkh hvwlpdwhg ohyhov ri �+G
qz

>P,/
+�!+P,. �|

qz

,/ dqg wkh vrfldo xwlolw| whup �+G
qz

>P,+�!+P,. �|
qz

, edvhg rq Prgho 45 lq Wdeoh 9

Uhjlrq ghqvlw| 58(0loh Phgldq :8(0loh
pdunhw dfwlylw| P RNP � 3159 3164 3173

Relvd � 31:7 31:8 31:<
!+P, RNP � 3199 31:: 31;5

Relvd � 314< 3158 3159
�+G

qz

>P, RNP orz ghqvlw| +G
qz

� 3=:8, 04174 0314< 3197
kljk ghqvlw| +G

qz

A 3=:8, 41<5 41<: 41<;
Relvd orz ghqvlw| +G

qz

� 3=:8, 5176 51:5 615:
kljk ghqvlw| +G

qz

A 3=:8, 41;: 41;; 41;<
vrfldo xwlolw| RNP orz ghqvlw| +G

qz

� 3=:8, 03145 3137 3166
�+G

qz

>P,+�!+P, . �|
qz

, kljk ghqvlw| +G
qz

A 3=:8, 031<4 03164 3167
Relvd orz ghqvlw| +G

qz

� 3=:8, 3143 4148 5136
kljk ghqvlw| +G

qz

A 3=:8, 313< 31:9 416<

Wdeoh 9 uhsruwv vxppdu| vwdwlvwlfv iru wkh pdunhw dfwlylw| dvvrfldwhg zlwk hdfk zrpdq lq wkh
vdpsoh/ dqg wkh hvwlpdwhg ohyhov ri �+G

qz

>P, dqg !+P, edvhg rq wkh frh!flhqwv ri Prgho 45 lq
Wdeoh 81 Wkh Wdeoh vkrzv wkdw wkhuh lv vrph olplwhg yduldwlrq lq !+P, zlwklq wkh uhjlrqv ri RNP
dqg Relvd> wkh sulpdu| gl�huhqfh lq !+P, rffxuv ehwzhhq wkh wzr uhjlrqv/ zlwk Relvd h{klelwlqj d
frqvlghudeo| orzhu ohyho ri ! gxh wr wkh kljkhu pdunhw dfwlylw|1 Wdeoh 9 dovr uhsruwv wkh vxppdu|
vwdwlvwlfv iru �+G

qz

>P,> vhsdudwho| iru orz dqg kljk ghqvlwlhv1 Iru orz ghqvlw| wkhuh vhhpv wr eh
frqvlghudeoh yduldwlrq zlwklq uhjlrqv/ zkhuhdv �+G

qz

>P, lv uhodwlyho| frqvwdqw zlwklq uhjlrqv iru
kljk ghqvlwlhv1 Wklv lv gxh wr wkh idfw wkdw rqo| iru orz ghqvlwlhv gr yduldwlrqv lq pdunhw dfwlylwlhv
d�hfw wkh ohyho ri �+G

qz

>P,> zkhuhdv �+G
qz

>P, lv uhodwlyho| xqd�hfwhg e| vxfk fkdqjhv zkhq
wkh qhwzrun lv ghqvh1 Wkh odwwhu h�hfw dovr lpsolhv wkdw �+G

qz

>P, lv doprvw frqvwdqw dfurvv wkh
uhjlrqv iru uhodwlyho| ghqvh qhwzrunv/ zkhuhdv iru vsduvh qhwzrunv �+G

qz

>P, lv vxevwdqwldoo| odujhu
lq RNP wkdq lq Relvd1

Wkh odvw sduw ri Wdeoh 9 uhsruwv rq wkh ydoxhv ri wkh vrfldo xwlolw| whup lq wkh wzr uhjlrqv/
vhsdudwho| iru kljk dqg orz ghqvlwlhv1 Frqvlvwhqw zlwk rxu dujxphqw wkdw vrfldo ohduqlqj grplqdwhv
lq Relvd/ wklv vrfldo xwlolw| whup lv prvwo| srvlwlyh/ lqglfdwlqj dq h�hfw ri vrfldo qhwzrunv wkdw whqgv wr
idyru wkh dgrswlrq ri prghuq frqwudfhswlrq1 Lq wkh RNP uhjlrq/ rq wkh rwkhu kdqg/ wkh vrfldo xwlolw|
whup udqjhv iurp qhjdwlyh wr srvlwlyh ydoxhv/ zkhuh ghqvh qhwzrunv duh dvvrfldwhg zlwk wkh prvw
qhjdwlyh vrfldo xwlolwlhv1 Wkhvh qhjdwlyh vrfldo xwlolwlhv duh d uh hfwlrq ri wkh idfw wkdw vrfldo lq xhqfh
fdq lpshgh wkh gl�xvlrq ri prghuq frqwudfhswlrq/ hvshfldoo| zkhq qhwzrunv duh fkdudfwhul}hg e| d
kljk ghqvlw| dqg orz frqwudfhswlyh xvh dprqj khu qhwzrun sduwqhuv1 Qhyhuwkhohvv/ iru pruh wkdw
58( ri zrphq wkh vrfldo xwlolw| whup lv srvlwlyh hyhq lq wkh RNP uhjlrq1

7 Frqfoxvlrqv

Wkhrulhv ri ihuwlolw| fkdqjh lqfuhdvlqjo| lqfrusrudwh dvshfwv ri gl�xvlrq/ dvvrfldwlqj wkh dgrswlrq
ri gholehudwh ihuwlolw| frqwuro zlwk wkh vsuhdg ri frqwudfhswlyh nqrzohgjh/ dwwlwxghv wrzdugv orz
ihuwlolw| dqg rwkhu lghdwlrqdo fkdqjhv1 Zlwklq wklv iudphzrun/ dwwhqwlrq kdv uhfhqwo| ehhq jlyhq wr
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wkh srvvleoh uroh ri vrfldo lqwhudfwlrqv/ l1h1/ wkh surfhvv e| zklfk phpehuv ri d srsxodwlrq lqwhudfw
zlwk hdfk rwkhu/ h{fkdqjlqj lqirupdwlrq/ h{huwlqj vrfldo lq xhqfh/ dqg hydoxdwlqj erwk lqirupdwlrq
dqg lq xhqfh1 Dowkrxjk lq sulqflsoh vrfldo lqwhudfwlrq frxog lq xhqfh erwk suhihuhqfhv iru vpdoohu
+ru odujhu, idplo| vl}h dqg wkh dgrswlrq +ru qrw, ri prghuq frqwudfhswlrq/ suhylrxv vwxglhv kdyh
hpskdvl}hg frqwudfhswlyh xvh1 Vhyhudo ri wkhvh frqfoxgh wkdw zrphq zkr lqwhudfw zlwk d kljk
sursruwlrq ri frqwudfhswlyh xvhuv kdyh d kljkhu suredelolw| ri xvlqj prghuq frqwudfhswlrq wkdq gr
zrphq zkrvh vrfldo qhwzrunv lqfoxgh ihz xvhuv ri prghuq idplo| sodqqlqj1

Dowkrxjk wkh hylghqfh vxjjhvwlqj dq lpsruwdqw uroh ri vrfldo qhwzrunv lq wkh dgrswlrq ri prghuq
frqwudfhswlrq lv dffxpxodwlqj/ frqvlghudeoh xqfhuwdlqw| h{lvwv uhjduglqj wkh phfkdqlvpv e| zklfk
vrfldo qhwzrunv d�hfw lqglylgxdov* frqwudfhswlyh ghflvlrqv1 Zh irfxv rq wzr ri wkh phfkdqlvpv
wkdw duh hpskdvl}hg lq wkh olwhudwxuh= vrfldo ohduqlqj dqg vrfldo lq xhqfh1 Wkh iruphu vwuhvvhv
wkdw frqwudfhswlyh dgrswlrq ghflvlrqv duh vxemhfw wr vxevwdqwldo xqfhuwdlqw| derxw wkh phglfdo vlgh
h�hfwv dqg2ru wkh frvw dqg ehqh�wv ri prghuq phwkrgv ri idplo| sodqqlqj1 Ohduqlqj derxw wkh
h{shulhqfhv ri rwkhu zrphq wkurxjk vrfldo qhwzrunv pd| uhgxfh wklv xqfhuwdlqw| dqg wkhuhiruh pd|
lqfuhdvh wkh suredelolw| wkdw d ulvn dyhuvh zrphq dgrswv prghuq frqwudfhswlrq khuvhoi1 Wkh vhfrqg
dvshfw/ vrfldo lq xhqfh/ rq wkh rwkhu kdqg/ hpskdvl}hv qrupdwlyh lq xhqfhv rq ehkdylru udwkhu
wkdq surfhvvhv ri ohduqlqj derxw xqnqrzq fkdudfwhulvwlfv1 Vrfldo lq xhqfh wkhuhiruh lpsolhv wkdw d
zrpdq*v suhihuhqfhv uhjduglqj prghuq frqwudfhswlrq dqg2ru wkh qxpehu ri fkloguhq duh lq xhqfhg
dqg dowhuhg e| wkh frqwudfhswlyh sudfwlfh dqg wkh ihuwlolw| ohyho ri khu vrfldo qhwzrun sduwqhuv/ dv
zhoo dv wkhlu rslqlrqv1

Lq wklv sdshu zh dujxh wkdw wkhvh phfkdqlvpv fdq eh glvwlqjxlvkhg e| orrnlqj eh|rqg wkh gluhfw
olqnv ehwzhhq wkh uhvsrqghqw dqg khu qhwzrun sduwqhuv1 Zh dujxh wkdw zkhq vrfldo ohduqlqj lv prvw
lpsruwdqw/ wkh ghqvlw| ri wkh vrfldo qhwzrun vkrxog qrw kdyh vwurqj h�hfwv rq wkh dgrswlrq ghflvlrq
diwhu wkh sursruwlrq ri frqwudfhswlyh xvhuv lv frqwuroohg1 Li/ krzhyhu/ vrfldo lq xhqfh lv prvw uhohydqw/
wkhq wkh ghqvlw| ri wkh vrfldo qhwzrun vkrxog d�hfw wkh ghflvlrq derxw xvlqj idplo| sodqqlqj1 Lq
sduwlfxodu/ ghqvh qhwzrunv zlwk d orz sursruwlrq ri frqwudfhswlyh xvhuv vkrxog whqg wr uhgxfh wkh
suredelolw| wr xvh idplo| sodqqlqj/ zkhuhdv vsduvh qhwzrunv zlwk ihz frqwudfhswlyh xvhuv vkrxog eh
uhodwlyho| qhxwudo1 Lq wkh suhvhqfh ri vrfldo lq xhqfh/ dq lqfuhdvh lq wkh sursruwlrq ri frqwudfhswlyh
xvhuv lq d vsduvh qhwzrun vkrxog kdyh d vpdoo h�hfw rq d zrpdq*v frqwudfhswlyh ghflvlrq/ zkhuhdv d
vlplodu lqfuhdvh lq ghqvh qhwzrunv vkrxog kdyh d odujh h�hfw rq wklv ghflvlrq1

Zh hvwlpdwh wkh suredelolw| ri xvlqj prghuq frqwudfhswlrq rq wkh edvlv ri qhz gdwd jdwkhuhg lq
V1 Q|dq}d Glvwulfw/ Nhq|d1 Lq wkhvh hvwlpdwhv zh lqfoxgh wkh sursruwlrq ri frqwudfhswlyh xvhuv lq
wkh vrfldo qhwzrun/ dqg dovr lqwhudfw wklv sursruwlrq zlwk wkh ghqvlw| ri wkh qhwzrun1

E| wdnlqj qhwzrun ghqvlw| lqwr dffrxqw/ zh duh deoh wr vkrz wkdw lw lv qrw mxvw wkh suhvxphg
frqwhqw ri wkh lqwhudfwlrq ehwzhhq dq lqglylgxdo dqg khu qhwzrun sduwqhuv wkdw pdwwhuv iru khu xvh
ri idplo| sodqqlqj/ exw dovr wkh h{whqw wr zklfk khu qhwzrun sduwqhuv nqrz hdfk rwkhu1 Zh �qg
wkdw lq vrph frqwh{wv/ wkh suredelolw| ri frqwudfhswlyh xvh e| d zrpdq lv sulpdulo| d�hfwhg e| wkh
sursruwlrq ri khu qhwzrun sduwqhuv zkr xvh idplo| sodqqlqj/ dqg wkh ghqvlw| ri khu qhwzrun kdv
olwwoh uhohydqfh1 Lq rwkhu frqwh{wv qhwzrun vwuxfwxuh lv txlwh lpsruwdqw1 Lq sduwlfxodu/ ghqvh qhwzrunv
glvfrxudjh dq lqglylgxdo iurp xvlqj frqwudfhswlrq li wkh qhwzrun lv frpsrvhg ri ihz frqwudfhswlyh
xvhuv1 Zkhq wkh frqwudfhswlyh xvh lq wkh qhwzrun lv uhodwlyho| kljk/ rq wkh rwkhu kdqg/ ghqvh
qhwzrunv hqfrxudjh wkh dgrswlrq ri idplo| sodqqlqj1 Vrfldo qhwzrunv lq wklv dqdo|vlv hphujh dv
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dq dpelydohqw lqvwlwxwlrq zlwk uhvshfw wr wkh gl�xvlrq ri prghuq idplo| sodqqlqj1 Qhwzrunv qrw
rqo| r�hu lqirupdwlrq dqg wkxv idflolwdwh wkh dgrswlrq ri idplo| sodqqlqj/ exw wkh| rshudwh dovr dv
d frqvwudlqw rq lqglylgxdo ehkdylru wkdw fdq lpshgh wkh dgrswlrq ri prghuq frqwudfhswlrq1 Wkh
vwuhqjwk ri wklv frqvwudlqw ghshqgv rq wkh ghqvlw| ri wkh qhwzrun= wkh ghqvhu lv wkh qhwzrun ri
khu qhwzrun sduwqhuv/ wkh vwurqjhu duh wkh frqvwudlqwv zklfk duh lpsolhg e| vrfldo lqwhudfwlrq1 Lq
rwkhu vhwwlqjv/ krzhyhu/ ghqvh qhwzrunv pljkw hqfrxudjh udwkhu wkdq lpshgh wkh dgrswlrq ri prghuq
frqwudfhswlrq1

Zh duh deoh wr uhodwh wkhvh gl�huhqw sdwwhuqv ri krz qhwzrunv d�hfw frqwudfhswlyh ghflvlrqv wr
wkh suhydohqfh ri pdunhw dfwlylwlhv1 Lq sduwlfxodu/ wkh gl�huhqfh ehwzhhq wkh wzr uhjlrqv srlqwv wr
dq lqwhuhvwlqj lqwhudfwlrq ehwzhhq idplo| sodqqlqj xvh e| rwkhuv/ qhwzrun vwuxfwxuh/ dqg wkh h{whqw
ri pdunhw dfwlylwlhv1 Ehfdxvh wkh h{sdqvlrq ri pdunhwv lv dvvrfldwhg zlwk hfrqrplf ghyhorsphqw/
wklv lqwhudfwlrq vxjjhvwv wkdw ghyhorsphqw pd| eh xvhixoo| frqvlghuhg qrw rqo| e| wkh fkdudfwhulvwlfv
ri lqglylgxdov exw e| wkh fkdudfwhulvwlfv ri dq duhd1 Wkh wzr uhjlrqv lq rxu dqdo|vlv +Relvd dv rqh
uhjlrq/ wkh rwkhu wkuhh vxeorfdwlrqv dv wkh rwkhu, duh qrw glvwlqjxlvkhg e| wkh fkdudfwhulvwlfv ri
wkh qhwzrunv ri wkh uhvsrqghqwv zkr uhvlgh wkhuh/ exw udwkhu e| wkh h{whqw ri pdunhw dfwlylwlhv= lq
Relvd/ pruh zrphq duh hqjdjhg lq pdunhw dfwlylwlhv/ dqg wkh| ex| dqg vhoo dw d odujhu pdunhw/ wkdq
lq wkh rwkhu vxeorfdwlrqv1 Zh �qg wkdw lw lv rqo| zkhuh pdunhw dfwlylw| lv orz wkdw vrfldo lq xhqfh lv
lpsruwdqw> rqo| lq wkh uhjlrq zkhuh pdunhw dfwlylw| lv orz gr ghqvh qhwzrunv glvfrxudjh ru hqfrxudjh
wkh xvh ri prghuq idplo| sodqqlqj1 Wkxv/ zkhuh pdunhw dfwlylw| lv orz wkh grplqdqw phfkdqlvp e|
zklfk qhwzrunv d�hfw wkh xvh ri idplo| sodqqlqj lv vrfldo lq xhqfh/ zkhuhdv vrfldo ohduqlqj grplqdwhv
duhdv zkhuh pdunhw dfwlylw| lv kljk1 Dowkrxjk wkh dydlodeoh gdwd gr qrw doorz xv dw wkh prphqw wr
lqyhvwljdwh wkh lqwhughshqghqfh ri vrfldo lqwhudfwlrq dqg pdunhw dfwlylwlhv lq ghwdlo/ wkh qrwlrq wkdw
kljkhu pdunhw dfwlylwlhv idyru vrfldo ohduqlqj lv sodxvleoh1 Diwhu doo/ dq lpsruwdqw dvshfw ri pdunhwv
lv wkh vsuhdg ri lqirupdwlrq/ dqg pdunhw sduwlflsdqwv pd| irfxv pruh rq wkh lqirupdwlrq surylghg
e| wkhlu shuvrqdo frqwdfwv wkdq rq wkh vrfldo dffhswdqfh uhjduglqj wkhlu idplo| sodqqlqj ehkdylru1

Edvhg rq wkhvh �qglqjv/ wklv sdshu ghyhorsv d vlpsoh irupdo prgho ri ihuwlolw| ghflvlrqv wkdw
doorzv iru erwk vrfldo ohduqlqj dqg vrfldo lq xhqfh1 D vrfldo xwlolw| whup lq wklv prgho uhsuhvhqwv wkh
h�hfwv ri vrfldo qhwzrunv rq zrphq*v frqwudfhswlyh ghflvlrqv/ dqg wkh uhodwlyh lpsruwdqfh ri vrfldo
ohduqlqj yhuvxv vrfldo lq xhqfh ghshqgv rq wkh sdudphwhu ydoxhv ri wklv vrfldo xwlolw| whup1 Zh duh
deoh wr hvwlpdwh wkh ghshqghqfh ri wkhvh sdudphwhuv rq wkh ghqvlw| ri wkh vrfldo qhwzrun dqg wkh
suhvhqfh ri pdunhw dfwlylwlhv/ dqg zh xvh wkhvh hvwlpdwhv wr fdofxodwh wkh gl�huhqw vrfldo xwlolwlhv iru
duhdv zlwk orz dqg kljk pdunhw dfwlylwlhv1

Wkh hvwlpdwhv vxjjhvw wkdw wkh fulwlfdo ohyho iru frqwudfhswlyh xvh dprqj qhwzrun sduwqhuv/ deryh
zklfk wkh vrfldo qhwzrun kdv d srvlwlyh lq xhqfh rq d zrpdq*v ghflvlrq wr xvh idplo| sodqqlqj/ lv
vkliwhg grzqzdug e| wkh suhvhqfh ri pdunhw dfwlylwlhv1 Wklv fulwlfdo ohyho lv qrw d�hfwhg e| wkh
ghqvlw| ri wkh qhwzrun1 Khqfh/ zlwk lqfuhdvlqj pdunhw dfwlylw| d vpdoohu suhydohqfh ri frqwudfhswlyh
xvh dprqj qhwzrun sduwqhuv lv qhfhvvdu| lq rughu wr rewdlq d srvlwlyh h�hfw ri vrfldo lqwhudfwlrq
rq d zrpdq*v frqwudfhswlyh dgrswlrq suredelolw|1 Lq dgglwlrq wr wklv fulwlfdo ohyho/ fkdqjhv lq wkh
pdunhw dfwlylw| d�hfw wkh zhljkw ri wkh vrfldo xwlolw| whup1 Lq sduwlfxodu/ lqfuhdvhv lq wkh pdunhw
dfwlylw| whqg wr lqfuhdvh wklv zhljkw iru vsduvh qhwzrunv/ exw qrw iru ghqvh qhwzrunv1 Erwk ri wkhvh
fkdqjhv duh fkdudfwhulvwlf iru d vkliw iurp vrfldo lq xhqfh wr vrfldo ohduqlqj dv wkh suhydohqfh ri
pdunhw lqfuhdvhv1
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Wkh lqfoxvlrq ri qhwzrun vwuxfwxuh dqg pdunhw frqwh{w wkxv shuplwv d fkdudfwhul}dwlrq ri wkh
gl�huhqw phfkdqlvpv wkurxjk zklfk vrfldo qhwzrunv d�hfw zrphq*v frqwudfhswlyh ghflvlrq lq V1
Q|dq}d Glvwulfw/ Nhq|d1 Lq sduwlfxodu/ zh kdyh glvwlqjxlvkhg ehwzhhq vrfldo ohduqlqj dqg vrfldo
lq xhqfh/ hpskdvl}hg wkh uhodwlyh lpsruwdqfh ri wkhvh wzr phfkdqlvpv lq xqghuvwdqglqj wkh uroh
wkdw vrfldo qhwzrunv pd| sod| lq hqfrxudjlqj ru uhwduglqj ihuwlolw| fkdqjh/ dqg vkrzq wkdw wkh
uhodwlyh lpsruwdqfh ri wkh phfkdqlvpv ydulhv dffruglqj wr wkh h{whqw ri pdunhw dfwlylwlhv1 Wkxv/
hyhq lq duhdv lq zklfk vrfldo lqwhudfwlrqv fxuuhqwo| uhwdug wkh gl�xvlrq ri idplo| sodqqlqj dv lq wkuhh
ri wkh irxu vxeorfdwlrqv wkdw zh vwxg| lq Q|dq}d/ Nhq|d/ li pdunhw ghyhorsphqw lv vx!flhqw wkhuh
pd| eh d vkliw iurp grplqdqfh ri frqvhuydwlyh vrfldo lq xhqfh wr vrfldo ohduqlqj wkdw zloo dffhohudwh
wklv gl�xvlrq1 Zh wkxv hqg e| hpskdvl}lqj wkh lpsruwdqfh ri vrfldo vwuxfwxuh/ dv phdvxuhg e|
qhwzrun ghqvlw|/ lq doo frqwh{wv/ dqg wkh lpsruwdqfh ri hfrqrplf ghyhorsphqw0pdunhw dfwlylwlhv lq
ihuwlolw| wudqvlwlrqv1

Dfnqrzohgjphqwv= Zh duh judwhixo iru frpphqwv e| Fkulvwrsk E kohu/ Pduwlqd Pruulv/ Lqd
Zduulqhu/ Hvwhu Zloghu dqg wkh sduwlflsdqwv lq wkh vhvvlrq rq cVrfldo Qhwzrunv dqg Ihuwlolw| Fkdqjh
lq Ohvv Ghyhorshg Frxqwulhv* dw wkh 4<<< dqqxdo phhwlqj ri wkh Srsxodwlrq Dvvrfldwlrq ri Dphulfd1
Wkh gdwd xvhg lq wklv sdshu zhuh froohfwhg zlwk d judqw iurp XVDLG*v Hydoxdwlrq Surmhfw wr Zdwnlqv
dqg Qdrpl Uxwhqehuj iru wkh �uvw skdvh ri wkh gdwd froohfwlrq dqg zlwk d judqw iurp wkh Urfnhihoohu
Irxqgdwlrq wr Zdwnlqv iru wkh vhfrqg skdvh ri gdwd froohfwlrq dqg wr Zdwnlqv dqg Hol|d ]xox iru
wkh froohfwlrq ri vlplodu gdwd lq Pdodzl1

Uhihuhqfhv

Duhqgv0Nxhqqlqj/ P1 +4<<:,1 Krz gr idplo| sodqqlqj zrunhu ylvlwv d�hfw zrphq*v ehkdylru lq
EdqjodghvkB Qhz \run= Srsxodwlrq Frxqflo/ plphr1

Ehkupdq/ M1 U1/ K10S1 Nrkohu/ dqg V1 F1 Zdwnlqv +4<<;,1 Idplo| sodqqlqj gl�xvlrq dqg vrfldo
lqwhudfwlrqv= H{sorudwlrq ri wzr glphqvlrqv ri vshfl�fdwlrq1 Sdshu suhvhqwhg dw wkh 4<<;
dqqxdo phhwlqj ri wkh Srsxodwlrq Dvvrfldwlrq ri Dphulfd/ Fklfdjr/ Dsulo 507/ 4<<;1

Ehq0Srudwk/ \1 +4<;3,1 Wkh I0frqqhfwlrq= Idplolhv/ iulhqgv dqg �upv lq wkh rujdql}dwlrq ri
h{fkdqjh1 Srsxodwlrq dqg Ghyhorsphqw Uhylhz 9 +4,/ 4�631

Erqjdduwv/ M1 dqg V1 F1 Zdwnlqv +4<<9,1 Vrfldo lqwhudfwlrqv dqg frqwhpsrudu| ihuwlolw| wudqvlwlrqv1
Srsxodwlrq dqg Ghyhorsphqw Uhylhz 55 +7,/ 96<�9;51

Erww/ H1 +4<:4,1 Idplo| dqg Qhwzrun= Urohv/ Qrupv dqg H{whuqdo Uhodwlrqvklsv lq Ruglqdu| Xuedq
Idplolhv1 Orqgrq= Wdylvwrfn Sxeolfdwlrqv1

Exuw/ U1 V1 +4<<5,1 Vwuxfwxudo Krohv= Wkh Vrfldo Vwuxfwxuh ri Frpshwlwlrq1 Fdpeulgjh= Kduydug
Xqlyhuvlw| Suhvv1

Hdvwhuolq/ U1 D1/ U1 D1 Sroodn/ dqg P1 O1 Zdfkwhu +4<;3,1 Wrzdugv d pruh jhqhudo prgho ri ihuwlolw|
ghwhuplqdwlrq= Hqgrjhqrxv suhihuhqfhv dqg qdwxudo ihuwlolw|1 Lq U1 D1 Hdvwhuolq +Hg1,/ Srsx0
odwlrq dqg Hfrqrplf Fkdqjh lq Ohvv Ghyhorshg Frxqwulhv/ ss1 ;4�4681 Fklfdjr= Xqlyhuvlw| ri
Fklfdjr Suhvv1
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Hqwzlvoh/ E1 dqg M1 Jrgoh| +4<<;,1 Yloodjh qhwzrun dqg sdwwhuqv ri frqwudfhswlyh fkrlfh1 Sdshu
suhvhqwhg dw d phhwlqj ri wkh Srsxodwlrq Frpplwwhh ri wkh Qdwlrqdo Dfdghp| ri Vflhqfhv/
Mdqxdu| 5<063/ Zdvklqjwrq/ GF1

Hqwzlvoh/ E1/ U1 G1 Ulqgixvv/ G1 N1 Jxlonh|/ D1 Fkdpudwulwklurqj/ V1 U1 Fxuudq/ dqg \1 Vdzdqjghh
+4<<9,1 Frppxqlw| dqg frqwudfhswlyh fkrlfh lq uxudo Wkdlodqg= D fdvh vwxg| ri Qdqj Urqj1
Ghprjudsk| 66 +4,/ 4�441

Idzfhww/ M1 W1/ D1 Vrperrqvxn/ dqg V1 Nkdlvdqj +4<9:,1 Wkdlodqg= Dq dqdo|vlv ri wlph dqg
glvwdqfh idfwruv dw dq LXG folqlf lq Edqjnrn1 Vwxglhv lq Idplo| Sodqqlqj 4+4<,/ ;�451

Iuhhgpdq/ U1 dqg M1 \1 Wdnhvklwd +4<9<,1 Idplo| Sodqqlqj lq Wdlzdq= Dq H{shulphqw lq Vrfldo
Fkdqjh1 Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv1

Judqryhwwhu/ P1 V1 +4<:6,1 Wkh vwuhqjwk ri zhdn wlhv1 Dphulfdq Mrxuqdo ri Vrflrorj| :6+9,/ 4694�
46;31

Kdppho/ H1 D1 +4<<3,1 D wkhru| ri fxowxuh iru ghprjudsk|1 Srsxodwlrq dqg Ghyhorsphqw Uh0
ylhz 49 +6,/ 788�7;81

Nrkohu/ K10S1 +4<<:,1 Ohduqlqj lq vrfldo qhwzrunv dqg frqwudfhswlyh fkrlfh1 Ghprjudsk| 67 +6,/
69<�6;61

Nrkohu/ K10S1 +4<<;,1 Ihuwlolw| ghfolqh dv d frruglqdwlrq sureohp1 Pd{ Sodqfn Lqvwlwxwh iru Ghpr0
judsklf Uhvhdufk/ Urvwrfn/ Jhupdq|= Plphr1

Orfnzrrg/ P1 +4<<8,1 Vwuxfwxuh dqg ehkdylru lq wkh vrfldo ghprjudsk| ri Diulfd1 Srsxodwlrq dqg
Ghyhorsphqw Uhylhz 54 +4,/ 4�651

Pdqvnl/ F1 I1 +4<<6,1 Lghqwl�fdwlrq ri hqgrjhqrxv h�hfwv= Wkh uh hfwlrq sureohp1 Uhylhz ri
Hfrqrplf Vwxglhv 93/ 864�8751

Pduvghq/ S1 dqg Q1 Iulhgnlq +4<<6,1 Qhwzrun vwxglhv ri vrfldo lq xhqfh1 Vrflrorjlfdo Phwkrgv dqg
Uhvhdufk 55 +4,/ 45:�4841

Prqwjrphu|/ P1 U1 dqg M1 E1 Fdvwhuolqh +4<<9,1 Vrfldo lq xhqfh/ vrfldo ohduqlqj dqg qhz prghov
ri ihuwlolw|1 Srsxodwlrq dqg Ghyhorsphqw Uhylhz 55/ V484�V4:81

Prqwjrphu|/ P1 U1 dqg Z1 V1 Fkxqj +4<<;,1 Vrfldo qhwzrunv dqg wkh gl�xvlrq ri ihuwlolw| frqwuro
lq wkh Uhsxeolf ri Nruhd1 Lq U1 Ohhwh +Hg1,/ Wkh G|qdplfv ri Ydoxhv lq Ihuwlolw| Fkdqjh1
R{irug= R{irug Xqlyhuvlw| Suhvv1

Prvfrylfl/ V1 +4<;8,1 Vrfldo lq xhqfh dqg frqiruplw|1 Lq J1 Olqg}h| dqg H1 Dqghuvrq +Hgv1,/
Kdqgerrn ri Vrfldo Sv|fkrorj|/ ss1 67:�7451 Qhz \run= Udqgrp Krxvh1

Sroodn/ U1 D1 +4<;8,1 D wudqvdfwlrq frvw dssurdfk wr idplolhv dqg krxvhkrogv1 Mrxuqdo ri Hfrqrplf
Olwhudwxuh 56 +5,/ 8;4�93;1

Sroodn/ U1 D1 dqg V1 F1 Zdwnlqv +4<<6,1 Fxowxudo dqg hfrqrplf dssurdfkhv wr ihuwlolw|= Surshu
pduuldjh ru phvdoldqfhB Srsxodwlrq dqg Ghyhorsphqw Uhylhz 4< +6,/ 79:�7<91

Urjhuv/ H1 P1 +4<<8,1 Gl�xvlrq ri Lqqrydwlrqv1 Qhz \run= Iuhh Suhvv1

Uxwhqehuj/ Q1 dqg V1 F1 Zdwnlqv +4<<:,1 Wkh ex}} rxwvlgh wkh folqlfv= Frqyhuvdwlrqv dqg frqwud0
fhswlrq lq Q|dq}d Surylqfh/ Nhq|d1 Vwxglhv lq Idplo| Sodqqlqj 5;+7,/ 5<3�63:1
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Vlppho/ J1 +4<55,1 Frq lfw dqg Zhe ri Jurxs D!oldwlrqv1 Qhz \run= Iuhh Suhvv1 Wudqvodwlrq
e| N1 K1 Zro� dqg U1 Ehqgl{/ 4<881

Ydohqwh/ W1 Z1 +4<<7,1 Qhwzrun Prghov ri wkh Gl�xvlrq ri Lqqrydwlrqv1 Fuhvvnloo/ Qhz Mhuvh|=
Kdpswrq Suhvv1

Ydohqwh/ W1 Z1/ V1 F1 Zdwnlqv/ P1 Q1 Mdwr/ D1 Ydq ghu Vwudwhq/ dqg O10S1 P1 Wvlwvro +4<<:,1
Vrfldo qhwzrun dvvrfldwlrqv zlwk frqwudfhswlyh xvh dprqj Fdphurrqldq zrphq lq yroxqwdu|
dvvrfldwlrqv1 Vrfldo Vflhqfh Phglflqh 78+8,/ 9::�9;:1

Zduulqhu/ L1 dqg V1 F1 Zdwnlqv +4<<<,1 Krz duh qhwzrunv vhohfwhg1 Sdshu suhvhqwhg dw wkh Dqqxdo
Phhwlqj ri wkh Srsxodwlrq Dvvrfldwlrq ri Dphulfd/ Qhz \run/ Pdufk 4<<<1

Zdvvhupdq/ V1 dqg N1 Idxvw +4<<7,1 Vrfldo Qhwzrun Dqdod|vlv= Phwkrgv dqg Dssolfdwlrqv1 Fdp0
eulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

Zdwnlqv/ V1 F1 +4<<4,1 Pdunhw/ vwdwhv/ qdwlrqv dqg ehgurrpv lq Zhvwhuq Hxursh/ 4;:304<931 Lq
M1 Kxehu +Hg1,/ Pdfur0Plfur Olqndjhv lq Vrflrorj|/ ss1 595�5:<1 Qhzexu| Sdun/ FD= Vdjh
Sxeolfdwlrqv1

Zdwnlqv/ V1 F1 +4<<;,1 Orfdo dqg iruhljq prghov ri uhsurgxfwlrq lq Q|dq}d Surylqfh/ Nhq|d1
Sdshu suhvhqwhg dw d Urfnhihoohu Irxqgdwlrq phhwlqj rq Joredo Ihuwlolw| Wudqvlwlrq/ Ehoodjlr/
Pd| 4;�55/ 4<<;1

Zdwnlqv/ V1 F1/ Q1 Uxwhqehuj/ V1 Juhhq/ F1 Rqrnr/ N1 Zklwh/ Q1 Iudqnolq/ dqg V1 Fodun +4<<9,1
Flufoh Qr Elf|foh= Ilhogzrun lq Q|dq}h Surylqfh/ Nhq|d/ 4<<7�<81 Xqlyhuvlw| ri Shqqv|oydqld/
Srsxodwlrq Vwxglhv Fhqwhu= Xqsxeolvkhg pdqxvfulsw1


