
Fkdswhu 9

Frqfoxvlrqv

Wklv lqyhvwljdwlrq ghdow zlwk wkh sur�wdelolw| ri whfkqlfdo wudglqj uxohv dqg lwv uhodwlrqvkls wr

fhqwudo edqn lqwhuyhqwlrqv dqg h{fkdqjh udwh uhjlphv1 Wkurxjkrxw zh dqdo|vhg wkh sur�wdelolw|

ri wzr fodvvhv ri wudglqj uxohv zklfk duh nqrzq wr kdyh ehhq lq zlgh xvh gxulqj wkh shulrg

ryhu zklfk rxu vdpsohv ri h{fkdqjh udwh dqg lqwhuhvw udwh gdwd udq1 Iru  h{leoh h{fkdqjh

udwhv zh vkrzhg wkdw iru erwk wudglqj uxoh fodvvhv lw lv h{wuhpho| xqolnho| wkdw wkh revhuyhg

wudglqj uxoh uhwxuqv vkrxog kdyh frph derxw e| fkdqfh dqg wkhuhe| dgghg wr wkh jurzlqj erg|

ri hylghqfh vxjjhvwlqj wkdw vlpsoh whfkqlfdo wudglqj uxohv kdyh suhglfwlyh delolw| lq iruhljq

h{fkdqjh pdunhwv1 D vhfrqg lpsruwdqw uhvxow zh frq�uphg zdv wkdw wkh revhuyhg wudglqj uxoh

uhwxuqv gr qrw dsshdu wr eh d frpshqvdwlrq iru ehdulqj kljk ohyhov ri ulvn1 Lq frqwudvw/ zh

kdyh irxqg vwurqj lqglfdwlrqv wkdw iroorzlqj wudglqj uxohv lv ohvv ulvn| wkdq ex|lqj dqg kroglqj

fxuuhqflhv ru vwrfn pdunhw lqglfhv1 Pruhryhu/ zh irxqg qr hylghqfh dw doo ri ghfuhdvlqj ru hyhq

ydqlvklqj wudglqj uxoh uhwxuqv ryhu wlph1 Lw wkxv vhhpv dv li ryhu d shulrg ri 47 |hduv whfkqlfdo

dqdo|vlv kdg ehhq d vlpsoh zd| wr hduq h{fhvv uhwxuqv zlwkrxw kdylqj wr sd| iru wkhvh zlwk wkh

lqfxuuhqfh ri dgglwlrqdo ulvn1

Zklovw pdq| hfrqrplvwv ihho xqhdv| derxw hpeudflqj wklv frqfoxvlrq/ vrph dwwhpswv kdyh

ehhq pdgh wr surylgh wkhruhwlfdo h{sodqdwlrqv iru wkh h{lvwhqfh dqg shuvlvwhqfh ri wudglqj zklfk

lv qrw edvhg rq hfrqrplf ixqgdphqwdov1 Wkh prgho e| GhOrqj hw do1 +4<<3,/ zklfk zdv douhdg|

phqwlrqhg/ wulhv wr h{sodlq wkh vxffhvv ri h{wudsrodwlyh wudglqj e| doorzlqj iru qrlvh wudghuv

zkrvh huurqhrxv eholhiv fdxvh hqrxjk dgglwlrqdo yrodwlolw| lq sulfhv/ wkdw udwlrqdo duelwudjhxuv

duh ghwhuuhg iurp gulylqj erwk sulfhv wr wkhlu ixqgdphqwdo ydoxhv dqg qrlvh wudghuv rxw ri wkh
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pdunhw1 Wkh pdlq frqwulexwlrq ri GhOrqj hw do1*v +4<<3, sdshu lv wkdw lw ghprqvwudwhv wkdw

lw lv srvvleoh wkdw qrlvh wudghuv wkhpvhoyhv fuhdwh wkh frqglwlrqv zklfk duh qhfhvvdu| iru wkhlu

vxuylydo1 Zklovw wklv vhoi0ixo�oolqj frpsrqhqw pd| eh dq lqwxlwlyho| dsshdolqj h{sodqdwlrq iru

wkh h{lvwhqfh ri whfkqlfdo wudghuv/ lq rwkhu uhvshfwv wkh prgho ri GhOrqj hw do1 +4<<3, lv qrw

lq djuhhphqw zlwk wkh hpslulfdo uhjxodulwlhv zh irxqg1 Rqh lpsolfdwlrq ri wkh prgho lv wkdw

zklovw qrlvh wudghuv kdyh kljkhu h{shfwhg uhwxuqv wkdq udwlrqdo duelwudjhxuv/ wkh yrodwlolw| ri

wkhvh uhwxuqv lv ryhusursruwlrqdoo| kljk1 Rxu �qglqj wkdw wudglqj uxoh uhwxuqv duh ohvv ulvn|

wkdq uhwxuqv iurp d Ex|0dqg0Krog vwudwhj| vxjjhvwv wkdw d vlpsoh lghqwl�fdwlrq ri qrlvh wudghuv

zlwk whfkqlfdo dqdo|vwv zrxog eh lqdffxudwh1 Dqrwkhu uhvshfw lq zklfk wkh qrlvh wudglqj prgho

lv dw rggv zlwk hylghqfh rq whfkqlfdo dqdo|vlv lv wkdw lq wkh prgho qrlvh wudghuv duh wkh ohvv

zhoo lqiruphg pdunhw sduwlflsdqwv/ zkhuhdv lq uhdolw| whfkqlfdo dqdo|vlv lv sduwlfxoduo| srsxodu

zlwk iruhljq h{fkdqjh surihvvlrqdov14 Wkxv wkhuh h{lvw lpsruwdqw uhvshfwv lq zklfk wkh qrlvh

wudglqj prgho qhhgv wr eh prgl�hg lq rughu wr fdswxuh wkh qdwxuh ri whfkqlfdo wudglqj lq dvvhw

pdunhwv pruh dghtxdwho|1

Dv uhjdugv wkh txhvwlrq ri wkh uroh ri fhqwudo edqn lqwhuyhqwlrqv iru wkh sur�wdelolw| ri

whfkqlfdo wudglqj uxohv/ zh vwduwhg r� e| vkrzlqj wkdw OhEdurq*v +4<<9, �qglqj wkdw whfkqlfdo

wudglqj uxohv duh uhpdundeo| xvhixo rq gd|v rq zklfk fhqwudo edqnv lqwhuyhqh lv urexvw wr

frqvlghulqj d zlghu udqjh ri whfkqlfdo wudglqj uxohv dqg xvlqj qrw rqo| Ihg exw dovr Exqghvedqn

lqwhuyhqwlrq gdwd1 Wklv �qglqj vwurqjo| vxjjhvwv wkdw lqwhuyhqwlrqv dqg whfkqlfdo wudglqj duh

uhodwhg1 Wkh qdwxuh ri wklv uhodwlrqvkls/ krzhyhu/ lv qrw dv hdv| wr ghwhuplqh1 Zh dujxhg wkdw

wkh h{sodqdwlrq wkdw fhqwudo edqnv lqwurgxfh h{sorlwdeoh wlph ghshqghqflhv lqwr wkh sdwkv ri

h{fkdqjh udwhv dqg wkhuhe| wudqvihu ixqgv wr whfkqlfdo wudghuv grhv qrw vtxduh zlwk rxu �qglqj

ri yhu| vxevwdqwldo lqwhuyhqwlrq sur�wv iru erwk wkh Ihg dqg wkh Exqghvedqn1 Dv dq dowhuqdwlyh

h{sodqdwlrq zh vxjjhvwhg dqg surylghg hylghqfh wkdw lqwhuyhqwlrqv duh uhodwhg wr whfkqlfdo

dqdo|vlv lq wkh vhqvh wkdw lqwhuyhqwlrqv duh lqwhqghg wr frxqwhu wkh lq xhqfh ri whfkqlfdoo|

prwlydwhg wudglqj1 Li wklv lv wkh fdvh wkhq wkh uhdvrq iru wkh uhpdundeo| kljk sur�wdelolw|

ri whfkqlfdo wudglqj uxohv rq lqwhuyhqwlrq gd|v lv vlpso| wkdw lqwhuyhqwlrqv duh pruh uholdeoh

vljqv iru wkh h{lvwhqfh ri whfkqlfdo wuhqgv wkdq wudglqj uxoh vljqdov e| wkhpvhoyhv1 Krzhyhu/

4Vhh Phqnkr� +4<<:, iru dq dqdo|vlv ri wkh fkdudfwhulvwlfv ri iruhljq h{fkdqjh pdunhw sduwlflsdqwv hqjdjlqj
lq whfkqlfdo dqdo|vlv1
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rxu uhvxowv dovr lqglfdwh wkdw lq wkh vkruw uxq whfkqlfdo wuhqgv frqwlqxh lq vslwh ri fhqwudo

edqn lqwhuyhqwlrqv dqg wkdw h{fkdqjh udwhv pryh lq d gluhfwlrq frqvlvwhqw zlwk fhqwudo edqnv*

lqwhqwlrqv rqo| lq wkh orqj uxq1 Pruhryhu/ lw hphujhv wkdw wklv hpslulfdo uhjxodulw| fdq hyhq eh

h{sorlwhg xvlqj lqirupdwlrq frqwdlqhg lq gdlo| qhzvsdshuv1

Zh kdyh dujxhg wkdw wkh shfxoldu glvfuhsdqf| ehwzhhq wkh vkruw dqg orqj whup ehkdylrxu

ri h{fkdqjh udwhv diwhu lqwhuyhqwlrqv lv qrw h{sodlqhg e| dq| h{lvwlqj wkhruhwlfdo prgho ri wkh

h�hfwv ri fhqwudo edqn lqwhuyhqwlrqv1 Lw lv zruwk qrwlqj/ krzhyhu/ wkdw wkhuh h{lvwv d fruuh0

vsrqglqj uhvxow zklfk Iudqnho dqg Iurrw +4<<3, irxqg dqdo|vlqj pdunhw sduwlflsdqwv* surfhvv

ri h{shfwdwlrq irupdwlrq1 H{dplqlqj vxuyh| gdwd rq h{fkdqjh udwh h{shfwdwlrqv/ Iudqnho dqg

Iurrw +4<<3, revhuyhg wkdw zklovw vkruw whup +40zhhn wr 60prqwk, h{shfwdwlrqv h{klelw edqg0

zdjrq whqghqflhv/ lq wkh orqj whup pdunhw sduwlflsdqwv whqg wr iruhfdvw d uhwxuq wr d orqj0uxq

htxloleulxp vxfk dv Sxufkdvlqj Srzhu Sdulw|15 Li rqh dvvxphv wkdw fhqwudo edqn lqwhuyhqwlrqv

duh lqwhqghg wr frxqwhu h{wudsrodwlyh whfkqlfdo wudglqj zklfk gulyhv h{fkdqjh udwhv iurp wkhlu

ixqgdphqwdo ydoxhv/ wkhq rxu uhvxowv lqglfdwh wkdw wklv wzlvw lq wkh h{shfwdwlrqv ri pdunhw

sduwlflsdqwv lv qrwklqj exw dq lqglfdwlrq ri sur�w0pd{lplvlqj ehkdylrxu1 Pruhryhu/ wklv lqwhu0

suhwdwlrq dovr vtxduhv zlwk wkh uhvxowv ri Wd|oru dqg Doohq*v +4<<5, vwxg| ri wkh xvh ri whfkqlfdo

dqdo|vlv lq iruhljq h{fkdqjh pdunhwv1 Derxw <3( ri wkh uhvsrqghqwv ri wkhlu txhvwlrqqdluh

vxuyh| xvh dw ohdvw vrph fkduwlvw lqsxw dw vkruw krul}rqv +lqwudgd| wr rqh zhhn,/ zklovw dw orqj

krul}rqv +rqh |hdu ru orqjhu, ;8( ri uhvsrqghqwv ylhz ixqgdphqwdo dqdo|vlv dv pruh lpsruwdqw

wkdq fkduw dqdo|vlv1 Jlyhq wkh uhvxowv ri wkhvh vwxglhv dqg wkh �qglqjv pdgh lq wklv lqyhvwl0

jdwlrq/ lw vhhpv idlu wr frxqw wkh revhuyhg glyhujhqfh ehwzhhq vkruw dqg orqj whup g|qdplfv

ri h{fkdqjh udwhv dv dq lpsruwdqw vw|olvhg idfw lq qhhg ri h{sodqdwlrq1 Lw uhpdlqv rqh ri wkh

pdlq fkdoohqjhv ri wkhruhwlfdo uhvhdufk lq lqwhuqdwlrqdo hfrqrplfv wr ghyhors d prgho wkdw fdq

udwlrqdolvh lw1

Rxu uhvxowv frqfhuqlqj wkh sur�wdelolw| ri whfkqlfdo wudglqj uxohv iru HPV h{fkdqjh udwhv

lqglfdwh wkdw iru wkhvh wkhuh gr qrw h{lvw wlph ghshqghqflhv zklfk fdq eh h{sorlwhg e| phdqv

ri whfkqlfdo dqdo|vlv1 Pruhryhu/ zh kdyh surylghg vwurqj hylghqfh wkdw wkh JES*v sduwlflsdwlrq

dqg wkh LWO*v ghsduwxuh iurp wkh HUP vljql�fdqwo| d�hfwhg whfkqlfdo wudglqj uxoh sur�wv1

5Iudqnho dqg Iurrw +4<<3,/ s1 <9�1 Vhh dovr wkh hylghqfh lq Iurrw dqg Lwr +4<;<, dqg Lwr +4<<3, rq wkh
lqfrqvlvwhqf| ri vkruw0 dqg orqj whup h{fkdqjh udwh h{shfwdwlrqv1
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Wkhvh uhvxowv duh lq shuihfw djuhhphqw zlwk wkh deryh phqwlrqhg sdshu e| Mhdqqh dqg Urvh

+4<<<,1 Lq wklv sdshu/ d qrlvh wudglqj iudphzrun lv hpsor|hg wr h{sodlq wkh gl�huhqfh lq

yrodwlolw| ehwzhhq �{hg dqg  h{leoh h{fkdqjh udwh uhjlphv1 Lq wklv prgho wkh suhvhqfh ri qrlvh

wudghuv fdq ohdg wr pxowlsoh htxloleuld lq  h{leoh h{fkdqjh udwhv= Rqh htxloleulxp zlwk d odujh

qxpehu ri qrlvh wudghuv dqg kljk yrodwlolw| dqg rqh zlwk ihz qrlvh wudghuv dqg orz yrodwlolw|1

Mrlqlqj d �{hg h{fkdqjh udwh uhjlph olnh wkh HPV fdq lq wklv frqwh{w eh vhhq dv d zd| wr

slq grzq wkh hfrqrp| lq d orz yrodwlolw| htxloleulxp1 Wkh hylghqfh zh surylghg frqfhuqlqj

wkh lq xhqfh ri mrlqlqj2ohdylqj wkh HUP rq wudglqj uxoh sur�wdelolw| fdq eh frqvlghuhg dv wkh

forvhvw wklqj wr dq hpslulfdo yhul�fdwlrq ri wkh prgho1

Zh dovr irxqg wkdw prylqj dyhudjh whfkqlfdo wudglqj uxohv zhuh xqsur�wdeoh lq �{hg h{0

fkdqjh udwh uhjlphv ehfdxvh jurvv uhwxuqv zhuh frpshqvdwhg e| lqwhuhvw gl�huhqwldov dqg zh

qrwhg wkdw wklv zdv dw ohdvw sduwo| d uh hfwlrq ri wkh idfw wkdw xqfryhuhg lqwhuhvw sdulw| +XLS,

zrunv pxfk ehwwhu lq �{hg wkdq lq  h{leoh h{fkdqjh udwh uhjlphv1 Djdlq lw lv zruwk qrwlqj

wkdw wklv �qglqj lv lq olqh zlwk Pdun dqg Zx*v +4<<;, uhfhqw dwwhpsw dw h{sodlqlqj wkh idloxuh

ri XLS zlwklq d qrlvh wudglqj prgho1 Li qrlvh wudglqj lv uhvsrqvleoh iru ghyldwlrqv iurp XLS

iru  h{leoh h{fkdqjh udwhv/ wkhq wkh idfw wkdw �{lqj h{fkdqjh udwhv lv rqh zd| wr gulyh qrlvh

wudghuv rxw ri wkh pdunhw pljkw zhoo h{sodlq zk| XLS zrunv pxfk ehwwhu iru �{hg h{fkdqjh

udwhv1

Lq wklv frqwh{w lw lv dovr zruwk qrwlqj wkdw zh irxqg wkdw whfkqlfdo wudglqj uxohv zhuh

qrw hyhq sur�wdeoh gxulqj shulrgv ri orz fuhglelolw| ri wkh HPV h{fkdqjh udwh sdulwlhv1 Wklv

lqglfdwhv wkdw wkh uxohv duh ri olwwoh xvh dv uhjdugv suhglfwlqj wkh wlplqj ri uhdoljqphqwv ri �{hg

h{fkdqjh udwh sdulwlhv dqg vxjjhvwv wkdw whfkqlfdo wudglqj dqg vshfxodwlyh dwwdfnv duh glvwlqfw

skhqrphqd/ dvvrfldwhg zlwk gl�huhqw h{fkdqjh udwh uhjlphv1 Zklovw whfkqlfdo wudglqj jrhv rq

frqwlqxdoo| lq  h{leoh h{fkdqjh udwh pdunhwv dqg pd| eh wkh urrw ri h{fhvv yrodwlolw|/ lq d

v|vwhp ri �{hg h{fkdqjh udwhv vshfxodwlyh dwwdfnv rffxu iurp wlph wr wlph dqg fdxvh vsrudglf/

wkrxjk srwhqwldoo| yhu| frvwo| wxuexohqfh1 Vhhq lq wklv zd|/ wkh fkrlfh ehwzhhq h{fkdqjh udwh

uhjlphv frphv grzq wr rswlqj iru wkh ohvvhu hylo16

Wzr rwkhu srolf| lvvxhv vkrxog dovr eh dgguhvvhg= Wkh �uvw lv wkh reylrxv txhvwlrq zkdw

6Dujxdeo|/ vshfxodwlyh dwwdfnv qhhg qrw rffxu lq �{hg h{fkdqjh udwh pdunhwv dv orqj dv wkh dxwkrulwlhv lq
fkdujh ri �{lqj wkh fhqwudo sdulwlhv gr vr rqo| wdnlqj lqwr dffrxqw hfrqrplf idfwruv +l1h1 qrw srolwlfdo rqhv/ ru
qdwlrqdo sulgh,1 H{shulhqfh vkrzv/ krzhyhu/ wkdw wklv uduho| kdsshqv +h1j1 wkh XN lq 4<<5,1
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rxu �qglqjv whoo xv frqfhuqlqj wkh ghvludelolw| ri frqgxfwlqj fhqwudo edqn lqwhuyhqwlrqv1 Dw �uvw

vljkw lw pljkw vhhp kdug wr pdnh rxw d fdvh djdlqvw lqwhuyhqwlrqv/ jlyhq wkdw wkh| duh kljko|

sur�wdeoh dqg dsshdu wr eh lq dffrugdqfh zlwk hfrqrplf ixqgdphqwdov1 Rqh srwhqwldo gdqjhu

pljkw eh/ krzhyhu/ wkdw lqwhuyhqwlrqv frph wr eh vhhq dv frq�updwlrqv ri wkh h{lvwhqfh ri

whfkqlfdo wuhqgv dqg wkhuhe| dwwudfw dgglwlrqdo whfkqlfdo wudglqj1 Lq wklv fdvh/ wkh| zrxog whqg

wr lqfuhdvh h{fkdqjh udwh yrodwlolw| dqg zrxog wkhuhiruh eh xqghvludeoh1 Jlyhq wkh uhfhqw uhvxowv

e| Grplqjxh} +4<<;, dqg Fkdqj dqg Wd|oru +4<<;,/ zklfk lqglfdwh wkdw lqwhuyhqwlrqv whqg wr

lqfuhdvh yrodwlolw|/ dqg rxu �qglqj wkdw qhzvsdshu uhsruwv ri lqwhuyhqwlrqv duh h{sorlwdeoh/ wklv

gdqjhu vkrxog eh frqvlghuhg uhdo1

Wkh vhfrqg srolf| lvvxh lv wkh pruh jhqhudo rqh ri zkhwkhu d fdvh fdq eh pdgh iru wkh

lqwurgxfwlrq ri d Wrelq wd{/ l1h1 d vpdoo wd{ rq iruhljq h{fkdqjh wudqvdfwlrqv lqwhqghg wr

uhgxfh yroxph dqg yrodwlolw| rq iruhljq h{fkdqjh pdunhwv17 Wkh prgho e| Mhdqqh dqg Urvh

+4<<<, vxjjhvwv wkdw yrodwlolw| lq  h{leoh h{fkdqjh udwh pdunhwv lv xqqhfhvvdulo| kljk gxh wr

wkh lq xhqfh ri qrlvh wudghuv1 Wkh txhvwlrq lv zkhwkhu lqwurgxflqj d Wrelq wd{ fdq eh dq

dowhuqdwlyh wr mrlqlqj d �{hg h{fkdqjh udwh uhjlph zkhq wkh dlp lv wr gulyh qrlvh wudghuv rxw

ri wkh pdunhw1 H{shulphqwv zlwk rxu revhuyhg whfkqlfdo wudglqj uxoh uhwxuqv vkrz wkdw d wd{

+prghoohg dv dq lqfuhdvh lq wudqvdfwlrq frvwv, ri ehwzhhq 3168( dqg 31;( zrxog eh qhfhvvdu|

wr uhqghu wudglqj uxoh uhwxuqv lqvljql�fdqw18 Jlyhq wkdw whfkqlfdo wudglqj uxohv |lhog vljql�fdqw

sur�wv lq d qxpehu ri rwkhu dvvhw pdunhwv +h1j1 vwrfn dqg frpprglw| pdunhwv,/ lw pljkw eh

h{shfwhg wkdw wkh lqwurgxfwlrq ri vxfk d wd{ zrxog lqghhg gulyh whfkqlfdo wudghuv rxw ri wkh

pdunhw1 Krzhyhu/ wklv ljqruhv dqrwkhu srvvleoh uhdfwlrq wr wkh lqwurgxfwlrq ri d Wrelq wd{/

qdpho| wkdw iruhljq h{fkdqjh pdunhwv pryh wr d sodfh zkhuh qr vxfk wd{ lv ohylhg1 Zklovw lw

pljkw eh ghvludeoh wr irujh dq lqwhuqdwlrqdo djuhhphqw wr lqwurgxfh vxfk d wd{/ wkh jdlqv iru

frxqwulhv zkr gr qrw sduwlflsdwh duh wrr odujh iru lw wr vhhp olnho| wkdw vxfk dq djuhhphqw frxog

eh uhdfkhg1 Wkxv/ dowkrxjk rxu uhvxowv vxjjhvw wkdw  h{leoh h{fkdqjh udwhv gr lqghhg glvsod|

wkh v|pswrpv ri d glvhdvh wkdw lv fxudeoh zlwk d Wrelq wd{/ zlwkrxw d vhqvleoh sodq wr pdnh

vxfk d wd{ hqirufhdeoh/ lwv lqwurgxfwlrq grhv qrw ehorqj rqwr wkh srolwlfdo djhqgd1

7Wrelq +4<:;,> vhh dovr Iudqnho +4<<9, iru d uhfhqw glvfxvvlrq ri wkh Wrelq wd{1
8Q1E1 Wkhvh �jxuhv duh txlwh forvh wr wkh 318( vxjjhvwhg e| Wrelq1

449


