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Wudgh dqg Hpsor|phqw= Hylghqfh iurp Odwlq
Dphulfd dqg wkh Fduleehdq

Jxvwdyr Päutxh} dqg Fduphq Sdjìv�

Lqwhu0Dphulfdq Ghyhorsphqw Edqn

Mxo| 64vw1/ 4<<:

Devwudfw

Wklv sdshu h{dplqhv wkh lpsdfw wkdw wkh uhfhqw zdyh ri wudgh
olehudol}dwlrqv dqg hfrqrplf uhirupv kdv kdg rq hpsor|phqw1 Zh xvh
irxu dowhuqdwlyh phdvxuhv ri rshqqhvv dqg irxu phdvxuhv ri wkh uhdo
h{fkdqjh udwh wr phdvxuh wkh lpsdfw ri wudgh uhirupv rq hfrqrp|
zlgh dqg pdqxidfwxulqj hpsor|phqw1 H�hfwv rq oderu ghpdqg duh
hvwlpdwhg rq d sdqho gdwd vhw iru 4; frxqwulhv lq Odwlq Dphulfd dqg
wkh Fduleehdq1 Dfurvv d zlgh udqjh ri vshfl�fdwlrqv/ zh �qg wkdw
wudgh uhirupv kdyh kdg d qhjdwlyh/ doehlw vpdoo/ h�hfw rq hpsor|phqw
jurzwk/ dqg wkdw wklv h�hfw kdv ehhq uhlqirufhg e| dssuhfldwlrq ri wkh
uhdo h{fkdqjh udwh1 Zh gr qrw �qg wkdw fkdqjhv lq grphvwlf surwhfwlrq
kdyh kdg dq h�hfw rq xqhpsor|phqw/ vxjjhvwlqj wkdw pryhphqwv lq
dqg rxw ri wkh oderu irufh grplqdwh ryhu  rzv lqwr xqhpsor|phqw lq
wkh dgmxvwphqw ri wkh oderu pdunhw1

MHO fodvvl�fdwlrq frghv=
Nh|zrugv= wudgh uhirup/ hpsor|phqw/ Odwlq Dphulfd dqg wkh

Fduleehdq
�Zh zrxog olnh wr wkdqn Ohvoh| R*Frqqhoo dqg Huln Zdfkwhqkhlp/ iru wkhlu ydoxdeoh

uhvhdufk dvvlvwdqfh dqg P1 Jdylq dqg D1 Vslolpehujr iru wkhlu frpphqwv dqg vxjjhv0
wlrqv1 Dq| uhpdlqlqj huuruv duh rxu rzq1 Wklv sdshu uh hfwv wkh dxwkruv* ylhzv dqg qrw
qhfhvvduho| wkrvh ri wkh LGE1 Sohdvh dgguhvv frpphqwv wr fduphqsdjCldge1ruj
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4 Lqwurgxfwlrq
Vwdelol}dwlrq dqg uhvwuxfwxulqj srolflhv lq wkh uhjlrq kdyh ehhq txlwh vxffhvv0
ixo lq dedwlqj lq dwlrq dqg dffhohudwlqj jurzwk41 Wkhvh srvlwlyh uhvxowv kdyh
ehhq dfklhyhg wkurxjk d frpelqdwlrq ri �vfdo phdvxuhv dlphg dw uhgxflqj
�vfdo gh�flwv/ pruh fdxwlrxv prqhwdu| srolflhv/ dqg wkrurxjk olehudol}dwlrq
ri wkh h{whuqdo vhfwru +lqfoxglqj erwk wkh fxuuhqw dqg wkh fdslwdo dffrxqw ri
wkh ERS,1

Wkh vwdelol}dwlrq dqg uhvwuxfwxulqj srolflhv wkdw pdq| frxqwulhv kdyh xq0
ghuwdnhq lq wkh uhjlrq kdv frlqflghg zlwk d ghfhohudwlrq lq wkh uk|wkp ri
hpsor|phqw jurzwk1 Gxulqj wkh :3*v dqg wkh ;3*v/ lq vslwh ri d phglrfuh
jurzwk shuirupdqfh/ wkh uhjlrq h{shulhqfhg d vxvwdlqhg uhfrug ri hpsor|0
phqw fuhdwlrq/ eulh | lqwhuuxswhg rqo| e| wkh rlo fulvlv lq 4<:7 dqg e| wkh
ghew fulvlv ehwzhhq 4<;4 dqg 4<;61 Vxusulvlqjo|/ wkh uhfxshudwlrq ri jurzwk
dw wkh hqg ri wkh hljkwlhv kdv frlqflghg zlwk d orqj shulrg ri qhjdwlyh hp0
sor|phqw jurzwk1 Wklv wuhqg lv qrw mxvw wkh surgxfw ri hyhqwv lq wkh eljjhu
frxqwulhv lq wkh uhjlrq= lq 44 ri wkh 49 frxqwulhv iru zklfk zh kdyh frpsohwh
gdwd iru erwk shulrgv/ hpsor|phqw jurzwk kdv ehhq vorzhu ehwzhhq 4<<4 dqg
4<<9 wkdq ehwzhhq 4<;804<<31

Wklv frlqflghqfh ehwzhhq vorz hpsor|phqw jurzwk dqg wudgh uhirup kdv
uhnlqgohg wkh ghedwh derxw wkh h�hfwv ri wudgh rshqqhvv rq wkh oderu pdu0
nhw1 Wkh wkhru| uhjduglqj wkh h�hfwv ri wudgh uhirup rq hpsor|phqw suhglfwv
wkdw dq lqfuhdvh lq wudgh zloo lqfuhdvh wkh uhodwlyh sulfh ri wkh pruh dexq0
gdqw idfwru/ qrupdoo| suhvxphg wr eh xqvnloohg oderu1 Lq wkh frqwh{w ri d
ixoo hpsor|phqw prgho ri wkh oderu pdunhw/ wklv lpsolhv wkdw wkhuh zloo eh
d uhdoorfdwlrq ri rxwsxw wrzdugv oderu0lqwhqvlyh jrrgv/ dq lqfuhdvh lq wkh
ghpdqg iru xqvnloohg oderu/ dqg dq lqfuhdvh lq zdjhv1

D qxpehu ri vwxglhv kdyh dwwhpswhg wr whvw wkhvh suhglfwlrqv1 Uhyhqjd
+4<<7, xvhg sodqw ohyho gdwd iru Ph{lfr pdqxidfwxulqj lqgxvwu| dqg glg �qg
d prghudwh h�hfw rq hpsor|phqw dqg qr h�hfw rq zdjhv dw wkh �up ohyho1
Fxuulh dqg Kduulvrq +4<<7, xvhg sodqw ohyho gdwd iru Prurffr/ dqg irxqg d
uhodwlyho| vpdoo h�hfw rq hpsor|phqw1 Kduulvrq dqg Uhyhqjd +4<<8, kljk0
oljkwv wkdw lq erwk fdvhv �wkh fruuhodwlrq ehwzhhq rxwsxw dqg wudgh srolflhv
duh vpdoo lq pdjqlwxgh dqg lqfrqvlvwhqw �1 Wkhuhiruh/ wkh fdvh lv qrw rqh
ri odfn ri fruuhodwlrq ehwzhhq rxwsxw dqg hpsor|phqw/ exw ehwzhhq wudgh

4Iru d glvfxvvlrq rq Odwlq Dphulfd srvw0uhirup shuirupdqfh/ vhh Hdvwhuo| hw do/ +4<<:,/
Orud ) Eduuhud +4<<:, dqg Ihuqdqgh}0Duldv ) Prqwlho +4<<:,1
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Iljxuh 4= Hpsor|phqw jurzwk lq Odwlq Dphulfd dqg wkh Fduleehdq/ 4<:70
4<<9

uhirup dqg rxwsxw1
D uhfhqw zdyh ri vwxglhv h{dplqhv wkh uhodwlrqvkls ehwzhhq lqfuhdvhg

wudgh rshqqhvv/ hpsor|phqw/ dqg zdjhv lq wkh pdqxidfwxulqj vhfwru/ iru
Eud}lo +Sdhv gh Eduurv hw1 do1 +4<<9,,/ Fkloh +Phoohu dqg Wrnpdq/ +4<<9,,/
dqg Shux +Vddyhgud +4<<9,,1 Wkh ryhudoo frqfoxvlrq lv wkdw wudgh uhirupv kdg
d gl�huhqw lpsdfw rq �upv ghshqglqj rq wkhlu vl}h= Odujh �upv h{shulhqfhg
qhw mre orvvhv zkhuhdv vpdoo �upv kdg srvlwlyh hpsor|phqw jurzwk1 Wkh
ryhudoo h�hfw ghshqgv rq wkh uhodwlyh pdjqlwxghv ri orvvhv dqg jdlqv dqg wkh
qxpehu ri vpdoo yhuvxv odujh �upv1 Eud}lo vx�huhg khdy| ryhudoo orvvhv/ zkloh
Shux hqmr|hg vrph lqfuhdvh lq pdqxidfwxulqj hpsor|phqw1

Wkh vwxglhv iru Eud}lo/ Fkloh dqg Shux gr qrw hvwlpdwh irupdo hpsor|0
phqw htxdwlrqv1 Lqvwhdg/ wkh| dvvxph wkdw +qhw, lpsruwv duh vxevwlwxwhv ri
grphvwlf surgxfwlrq dqg hpsor|phqw dqg wkhuhiruh/ frpsduh wkh uhodwlyh
oderu frqwhqw ri lpsruwv +lq whupv ri wkh grphvwlf surgxfwlrq wkh| vxevwl0
wxwh iru, dqg h{sruwv/ ehiruh dqg diwhu wudgh uhirupv1 D vkruwfrplqj ri wkhlu
phwkrgrorj| lv wkdw wkh| gr qrw frqwuro iru rwkhu vlpxowdqhrxv hyhqwv wkdw
pd| d�hfw oderu ghpdqg +rxwsxw jurzwk/ uhdo h{fkdqjh udwh dssuhfldwlrq/
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uhdo zdjh yduldwlrqv dprqj rwkhuv,1 Sdhv gh Eduurv hw do1 +4<<9,/ iru lq0
vwdqfh/ frqfoxgh wkdw lq Eud}lo/ d uhgxfwlrq lq wdul�v fkdqjhg uhodwlyh sulfhv
lq idyru ri lpsruwhg jrrgv/ lqfuhdvlqj lpsruwv dqg glvsodflqj grphvwlf sur0
gxfwlrq dqg hpsor|phqw1 Wkh| hvwlpdwh wkdw durxqg kdoi d ploolrq mrev zhuh
orvw ehwzhhq 4<;: dqg 4<<8/ zlwk ;3( ri wkh hpsor|phqw orvvhv frqfhqwudwhg
lq 4<<81 Krzhyhu/ lw lv qrw fohdu zkhwkhu wklv rxwfrph zdv gulyhq e| wudgh
uhirupv ru e| wkh vkdus uhdo h{fkdqjh udwh dssuhfldwlrq vx�huhg e| Eud}lo
wkdw |hdu1

Lq vslwh ri wklv uhodwlyh dexqgdqfh ri vwxglhv rq wkh lpsdfw ri wudgh uhirup
lq vxe0vhfwruv zlwklq d frxqwu|/ wr rxu nqrzohgjh/ wkhuh duh qr uhfhqw vwxglhv
wkdw h{dplqh wkh lpsdfw ri wudgh olehudol}dwlrq rq hfrqrp| zlgh djjuhjdwh
hpsor|phqw1 Lq wklv sdshu zh dqdo|}h wkh lpsdfw wkdw wkh uhfhqw zdyh ri
wudgh olehudol}dwlrqv dqg hfrqrplf uhirupv kdv kdg rq djjuhjdwh dqg pdqx0
idfwxulqj hpsor|phqw1 Zh xvh d furvv0frxqwu| wlph0vhulhv sdqho ri gdwd iru
4; frxqwulhv ri Odwlq Dphulfd dqg wkh Fduleehdq1 Wkh xvh ri d sdqho gdwd
dqdo|vlv doorzv xv wr frqwuro iru wkh vlpxowdqhlw| ri pdfurhfrqrplf dqg sro0
lf| fkdqjhv wkurxjk wkh xvh ri wkh xqghuo|lqj wlplqj dqg lqwhqvlw| ri uhirup
yduldelolw| lq gl�huhqw frxqwulhv lq rxu vdpsoh1

Wklv lv d frpsoh{ wdvn iru dw ohdvw wzr uhdvrqv1 Iluvw/ lw lv gl!fxow wr
lvrodwh wkh h�hfw ri wudgh uhirupv iurp wkh h�hfwv ri rwkhu phdvxuhv wkdw
zhuh ehlqj vlpxowdqhrxvo| xqghuwdnhq lq frxqwulhv lq wkh uhjlrq1 Dv Hgzdugv
+4<<7, phqwlrqv/ wkh vwdqgdug uhfrpphqgdwlrq ri wkh olwhudwxuh uhjduglqj
vwdelol}dwlrq dqg wudgh olehudol}dwlrq lpsolhg d vhtxhqflqj ri uhirupv wkdw
ehjdq e| �vfdo phdvxuhv dlphg dw vwdelol}dwlrq/ iroorzhg e| fxuuhqw dffrxqw
olehudol}dwlrq/ lq wxuq iroorzhg e| fdslwdo dffrxqw olehudol}dwlrq1 Wkh idfw
wkdw wklv uhfrpphqgdwlrq zdv qrw iroorzhg dqg prvw ri wkh uhirupv zhuh
grqh lq wkh irup ri dq doo0lqfoxvlyh *sdfndjh* hqghg xs surgxflqj lpsruwdqw
uhdo h{fkdqjh udwh dssuhfldwlrqv1 Wkhuhiruh/ dghtxdwh frqwurov duh qhhghg wr
glvhqwdqjoh wkh h�hfwv ri d uhgxfwlrq lq grphvwlf surwhfwlrq iurp wkrvh ri d
plvdoljqphqw ri wkh uhdo h{fkdqjh udwh1

Wkh vhfrqg gl!fxow| uhodwhv wr wkh uhodwlrqvkls ehwzhhq wudgh dqg jurzwk1
Wr wkh h{whqw wkdw wudgh lqfuhdvhv jurzwk e| lqfuhdvlqj wkh delolw| ri frxqwulhv
wr devrue dqg ghyhors whfkqrorjlfdo fkdqjh/ pryhphqwv wrzdug lqwhuqdwlrqdo
sulfhv yld wudgh uhirupv/ pd| kdyh erwk d gluhfw qhjdwlyh +wkurxjk vxevwl0
wxwlrq ri grphvwlf surgxfwlrq iru lpsruwv, dqg lqgluhfw srvlwlyh +wkurxjk
wkh dffhohudwlrq ri jurzwk, h�hfw rq hpsor|phqw1 Wkhuhiruh/ lw lv qhfhvvdu|
wr fduhixoo| glvwlqjxlvk ehwzhhq wkrvh wzr h�hfwv lq wkh hvwlpdwlrq ri wkh
lpsdfw ri wudgh uhirupv rq hpsor|phqw1

7



Wklv sdshu lv rujdql}hg dv iroorzv> Vhfwlrq 5 ghvfulehv wkh wkhruhwlfdo
iudphzrun lq zklfk zh edvh rxu hpslulfdo vshfl�fdwlrqv/ h{dplqhv wkh gli0
�fxowlhv ri phdvxulqj wudgh uhirupv dqg ghvfulehv wkh vhw ri phdvxuhv dqg
gdwd xvhg lq rxu vshfl�fdwlrqv1 Vhfwlrq 6 ghvfulehv wkh uhvxowv rewdlqhg lq
oderu ghpdqg vshfl�fdwlrqv lq zklfk zh frqwuro iru rxwsxw1 Rxu uhvxowv vkrz
wkdw wudgh uhirupv kdyh d qhjdwlyh/ doehlw vpdoo/ gluhfw h�hfw rq hpsor|phqw1
Dfurvv d zlgh udqjh ri vshfl�fdwlrqv/ zh �qg wkdw wkh frh!flhqwv rq gl�huhqw
phdvxuhv ri wudgh olehudol}dwlrq kdyh d qhjdwlyh vljq rq d oderu ghpdqg htxd0
wlrq1 Lq dgglwlrq/ zh �qg wkdw uhdo h{fkdqjh udwh dssuhfldwlrqv/ riwhq fdxvhg
e| lqfuhdvhg fdslwdo lq rzv lq wkh diwhupdwk ri hfrqrplf uhirup/ frqwulexwh
wr uhlqirufh wklv qhjdwlyh lpsdfw1

Vhfwlrq 7 h{dplqhv wkh uhvxowv rewdlqhg iurp vshfl�fdwlrqv lq zklfk zh
doorz wudgh srolf| wr kdyh dq lqgluhfw h�hfw rq hpsor|phqw wkurxjkw d srv0
lwlyh h�hfw rq rxwsxw1 Zh vkrz wkdw wkh h{sdqvlyh h�hfw rq hpsor|phqw
fdxvhg e| rxwsxw jurzwk kdv qrw ehhq odujh hqrxjkw dv wr frpshqvdwh wkh
gluhfw mre orvvhv fdxvhg e| d qrq0vprrwk wudqvlwlrq ri zrunhuv dfurvv vhfwruv1
Wkhvh uhvxowv vkrxog eh lqwhusuhwhg zlwk fdxwlrq vlqfh wudgh uhirupv duh wrr
uhfhqw wr h{shfw wkdw wkhlu srwhqwldo phglxp dqg orqj0uxq h�hfwv rq rxwsxw
jurzwk kdyh ehhq douhdg| ixoo| uhdol}hg1

Vhfwlrq 8 h{dplqhv wkh gluhfw dqg wrwdo lpsdfw ri wudgh uhirupv rq pdqx0
idfwxulqj hpsor|phqw1 Zh �qg wkdw rxu uhvxowv iru hfrqrp|0zlgh djjuhjdwh
hpsor|phqw krog iru pdqxidfwxulqj hpsor|phqw/ zlwk wkh h�hfwv vrphzkdw
pdjql�hg iru wkh odwwhu1

Vhfwlrq 9 h{dplqhv wkh lpsdfw ri wudgh srolf| rq xqhpsor|phqw1 Zh gr
qrw �qg hylghqfh wkdw wudgh uhirupv ru uhdo h{fkdqjh udwh dssuhfldwlrqv kdyh
kdg dq lpsdfw rq xqhpsor|phqw/ vxjjhvwlqj wkdw pryhphqwv lq dqg rxw ri
wkh oderu irufh grplqdwh ryhu  rzv lqwr xqhpsor|phqw lq wkh dgmxvwphqw ri
wkh oderu pdunhw1

Ilqdoo|/ Vhfwlrq : frqfoxghv dqg srvvhv txhvwlrqv iru ixwxuh uhvhdufk1

5 Phwkrgrorj|/ Gdwd/ dqg Fruuhodwlrqv

514 D vlpsoh Iudphzrun

Lq wklv vhfwlrq zh ghulyh d yhu| vlpsoh iudphzrun lq zklfk wr dvvhvv wkh
lpsdfw ri fkdqjhv lq grphvwlf surwhfwlrq ohyhov rq hpsor|phqw1

Dvvxph wkh hfrqrp| zlgh djjuhjdwh ghpdqg fdq eh uhsuhvhqwhg e| wkh
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iroorzlqj ixqfwlrq=

� ' �t E3�*��c � : f

zkhuh � lv wkh sulfh ohyho/ t lv wkh rxwsxw dqg � lv d ghpdqg vfkhgxoh vkliwhu
wkdw fdswxuhv wkh h�hfwv ri wudgh srolf| rq hpsor|phqw1 Ohw A eh d gluhfw
phdvxuh ri wudgh eduulhuv/ vxfk dv dyhudjh wdul�v udwhv ru fryhudjh udwlrv iru
qrq0wdul� eduulhuv dqg dvvxph

� ' �EA �

Whfkqrorj| lv uhsuhvhqwhg e| d Free0Grxjodv surgxfwlrq ixqfwlrq

t ' bgkuq

Dw dq| wlph | ' f/ wkh �up pd{lpl}hv

"[

|'f

q|i-|EAcgc u|��`u| �-g � �E{u|�j

zhuh -|EAcgc u� lv wkh uhyhqxh ixqfwlrq/` dqg - duh wkh qrplqdo uhwxuqv ri
idfwruv/ dqg �E{u� ghqrwhv dgmxvwphqw frvwv dvvrfldwhg zlwk qhw fkdqjhv lq
hpsor|phqw1 Dvvxplqj txdgudwlf dgmxvwphqw frvwv dqg vwdwlf h{shfwdwlrqv
derxw wkh vhw ri iruflqj yduldeohv/ wkh vroxwlrq ri wklv sureohp |lhogv wkh zhoo
nqrz sduwldo0dgmxvwphqw htxdwlrq5

{,| ' BE,| � ,W| � n 0|c B 	 f +4,

zhuh vpdoo fdvhv ghqrwh yduldeohv lq orjv/ ,W| ghqrwhv wkh hpsor|phqw orqj0uxq
ydoxh htxloleulxp ri hpsor|phqw wrzdugv zklfk �upv duh dgmxvwlqj dqg 0| lv
d glvwxuedqfh whup1 Wklv vshfl�fdwlrq uh hfwv wkdw fkdqjhv lq hpsor|phqw
gxh wr fkdqjhv lq/ iru lqvwdqfh/ wkh ohyho ri rshqqhvv gr qrw kdyh wr rffxu
vlpxowdqhrxvo| wr fkdqjh lq srolf|/ dqg wkdw hpsor|phqw ohyhov pljkw wdnh
vrph wlph wr dgmxvw wr wkh qhz htxloleulxp ohyho1 Dvvxplqj orj olqhdulw| ri
wkh ixqfwlrq �c wkh orqj whup htxloleulxp lv jlyhq e|

,W| ' kJ n k�+ n k2� n k�| n keo +5,

5D prgho zhuh djhqwv kdyh udwlrqdo h{shfwdwlrqv dqg dgmxvwphqw frvwv duh olqhdu zrxog
ohdg d vlplodu hpsor|phqw htxdwlrq1 Krzhyhu/ wkh lqwhusuhwdwlrq ri wkh frh!flhqwv zrxog
eh gl�huhqw1 4 . � zrxog uhsuhvhqw wkh iudfwlrq ri �upv wkdw duh qhlwkhu klulqj ru �ulqj1
Vhh S1 Dqghuvrq+4<<6,

9



Lw lv gl!fxow d sulrul wr vljq wkh frh!flhqwv iru wudgh srolf|1 Wudgh prghov
suhglfw wkdw d uhgxfwlrq lq wkh ohyho ri wdul�v zloo ohdg wr uhdoorfdwlrq ri
zrunhuv wrzdugv vhfwruv wkdw kdyh frpshwlwlyh dgydqwdjh jlyhq wkh qhz vhw
ri sulfhv1 Li/ dv lv frpprqo| dvvxphg/ ghyhorslqj frxqwulhv duh lqwhqvlyh
lq oderu/ d ghfuhdvh lq wudgh glvwruwlrqv zloo ohdg wr dq h{sdqvlrq ri oderu
lqwhqvlyh vhfwruv1 Oderu ghpdqg dqg zdjhv zloo lqfuhdvh/ dqg wkh fdslwdo0
oderu udwlr dqg uhwxuqv wr fdslwdo zloo ghfuhdvh1 Lq vxfk fdvh/ wkh frh!flhqw rq
wudgh srolf| zloo kdyh d srvlwlyh vljq1 Dgmxvwphqw frvw krzhyhu/ duh olnho| wr
klqghu wkh surfhvv ri uhdoorfdwlrq dfurvv vhfwruv/ vorzlqj grzq wkh vkulqnlqj
ri qrq frpshwlwlyh vhfwruv dqg wkh ulvlqj ri qhz rqhv1 Lq dgglwlrq/ li qrplqdo
uljlglwlhv h{lwv> zrunhuv gr qrw �qg lw dwwudfwlyh wr uhdoorfdwh wr hphujlqj
vhfwruv> ru hphujlqj vhfwruv gr qrw �qg zrunhuv zlwk wkh dssursuldwh vnloov/
wkh uhdoorfdwlrq surfhvv pljkw eh dffrpsdqlhg e| lqfuhdvhv lq xqhpsor|phqw
ru lqfuhdvhg rxw rzv iurp wkh oderu irufh1 Lq vxfk fdvh/ wkh frh!flhqw rq
wudgh srolf| frxog eh qhjdwlyh1 Wkhuhiruh/ wkh txhvwlrq derxw zkhwkhu pruh
rshqqhvv lqfuhdvhv ru uhgxfhv hpsor|phqw kdv wr eh h{dplqhg hpslulfdoo|1

Dq dgghg gl!fxow| lq h{dplqlqj wkh h�hfwv ri rshqqhvv rq hpsor|phqw
lv wkh revhuydwlrq wkdw wudgh uhirupv zhuh lpsohphqwhg vlpxowdqhrxvo| zlwk
rwkhu uhirupv dlphg dw vwdelol}lqj wkh hfrqrplhv1 Dv phqwlrqhg deryh/ vxf0
fhvvixo vwdelol}dwlrq surfhvvhv zhuh lq prvw fdvhv iroorzhg e| odujh fdslwdo
lq rzv wkdw ohdg wr uhdo h{fkdqjh udwh dssuhfldwlrqv11 Exujhvv dqg Nqhw0
whu +4<<9, h{dplqh wkh uhvsrqvh ri lqgxvwu| ohyho hpsor|phqw wr h{fkdqjh
udwh vkrfnv lq d vdpsoh ri RHFG frxqwulhv1 Wkhlu uhvxowv vxjjhvw wkdw lq
wkh XN/ XV/ Lwdo| dqg Fdqdgd/ h{fkdqjh udwh ghsuhfldwlrq ohdg wr lqfuhdvhg
grphvwlf surgxfwlrq dqg hpsor|phqw1 Wkhlu gdwd/ krzhyhu/ grhv qrw vkrz
wklv fruuhodwlrq iru Jhupdq| dqg Mdsdq1 Wklv olplwhg hylghqfh vxjjhvwv wkdw
uhdo h{fkdqjh udwhv pljkw eh dq lpsruwdqw idfwru h{sodlqlqj gl�huhqfhv lq
hpsor|phqw shuirupdqfh dfurvv0frxqwulhv dqg shulrgv1 Vlqfh wudgh srolf|
fkdqjhv dqg uhdo h{fkdqjh pryhphqwv duh olnho| wr eh fruuhodwhg/ qrw df0
frxqwlqj iru wklv yduldeoh pljkw ohdg wr eldvhg hvwlpdwhv ri wkh h�hfw ri wudgh
srolf|1

Wr dffrxqw iru gl�huhqfhv lq h{fkdqjh udwh dgmxvwphqwv/ zh lqfoxgh wkh
uhdo h{fkdqjh udwh lq rxu gh�qlwlrq ri orqj0uxq hpsor|phqw1 Wkhuhiruh/ h{0
suhvvlrq +5, ehfrphv

,W| ' kJ n k�+ n k2� n k�| n keo n kDe ++5,*,

zkhuh e ghqrwhv wkh orjdulwkp ri wkh uhdo h{fkdqjh udwh1
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Dq lvvxh wkdw kdv ehhq ghedwhg lq wkh h{lvwlqj olwhudwxuh rq wudgh sro0
lf| dqg hpsor|phqw h{dplqlqj vxevhfwruv ri dfwlylw| lv zkhwkhu wkh vpdoo
revhuyhg uhvsrqvh ri hpsor|phqw wr fkdqjhv lq wudgh uhjlphv lv gxh wr hp0
sor|phqw lqhuwld fdxvhg e| dgmxvwphqw frvwv/ ru odfn ri rxwsxw uhvsrqvh wr
fkdqjhv lq wudgh srolf|1 Wr glvhqwdqjoh srvlwlyh fkdqjhv lq hpsor|phqw gxh
wr d srvlwlyh uhvsrqvh lq rxwsxw/ wr fkdqjhv ru odfn ru fkdqjhv gxh wr idvw
ru vorz uhdoorfdwlrq ri zrunhuv dfurvv vhfwruv/ zh uxq rxu hvwlpdwlrqv lq wzr
vwhsv1 Lq wkh �uvw rqh/ zh hvwlpdwh htxdwlrq +4,/ rqfh ,W| lv vxevwlwxwhg e|
wkh ydoxh jlyhq lq htxdwlrq +5,*1 Xvlqj wklv vshfl�fdwlrq/ zh fdq surshuo|
dvvhvv wkh vkruw dqg orqj0uxq hodvwlflwlhv ri hpsor|phqw wr fkdqjhv lq wkh
ohyho ri hfrqrplf dfwlylw| dqg wkhuhiruh dvvhvv wkh lpsruwdqfh ri dgmxvwphqw
frvwv1 Lq dgglwlrq/ wkh frh!flhqw rq wudgh srolf| lqglfdwhv zkhwkhu/ rqfh
frqwuroolqj iru zdjhv dqg rxwsxw/ fkdqjhv lq wudgh uhjlph ohdg wr d kljkhu ru
orzhu djjuhjdwh ghpdqg iru zrunhuv1 D srvlwlyh vljq zrxog lqglfdwh wkdw wkh
Khvfknhu0Rkolq h�hfw grplqdwhv dqg khqfh dq lqfuhdvh lq rshqqhvv |lhogv d
kljkhu oderu ghpdqg61 D qhjdwlyh vljq zrxog lqglfdwh wkdw wkh uhdoorfdwlrq
ri zrunhuv dfurvv vhfwruv lv ohvv wkdq vprrwk dqg wkdw vrph zrunhuv orrvh
wkhlu mrev dqg gr qrw krog ru �qg qhz rqhv1 Lq wkh vhfrqg vwhs/ zh hvwlpdwh
wkh vdph htxdwlrq/ zlwkrxw frqwuroolqj iru rxwsxw1 Xqghu wklv vshfl�fdwlrq/
wkh frh!flhqw rq wudgh srolf| |lhogv wkh frpelqhg h�hfw ri _�oeS| fkdqjhv lq
hpsor|phqw lqgxfhg e| uhdoorfdwlrq ri zrunhuv dqg �?_�oeS| fkdqjhv lqgxfhg
e| wkh lpsdfw ri wudgh srolf| rq hfrqrplf dfwlylw|1

515 Gdwd Vrxufhv

Wr dqdo|}h wkh h�hfwv ri wudgh srolf| rq hpsor|phqw zh kdyh froohfwhg d sdqho
ri |hduo| gdwd fryhulqj 4; frxqwulhv ri Odwlq Dphulfd dqg wkh Fduleehdq iru
d shulrg ri 48 |hduv ru orqjhu71 Doo odujhu frxqwulhv duh uhsuhvhqwhg lq rxu
vdpsoh/ dv zhoo dv vrph ri wkh ohdvw srsxodwhg frxqwulhv ri wkh Fduleehdq
edvlq1 Wkh vdpsoh frpsulvhv frxqwulhv lq gl�huhqw vwdjhv ri ghyhorsphqw
wkdw zhqw wkurxjk vwuxfwxudo uhirupv zlwk ydu|lqj ghjuhhv ri lqwhqvlw| dqg
fryhudjh1 Doprvw doo frxqwulhv lq wkh uhjlrq xqghuwrrn vljql�fdqw wudgh uh0
irupv1 Krzhyhu/ gl�huhqfhv lq wlplqj/ vhtxhqflqj dqg sdfndjlqj ri uhirupv
khos wr lghqwli| wkh h�hfwv ri wudgh srolflhv1

6Wkdw lv/ dvvxplqj wkdw ghyhorslqj frxqwulhv duh lqwhqvlyh lq oderu1
7Wkh gdwd vhw fryhuv wkh shulrg 4<:304<<9/ dowkrxjkw wkh qxpehu ri revhuydwlrqv ydulhv

dfurvv frxqwulhv1 Frxqwulhv iru zklfk zh glg qrw kdyh dw ohdvw 48 frqvhfxwlyh revhuydwlrqv
zhuh h{foxghg iurp wkh vdpsoh1
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Wkh jhrjudsklf fryhudjh dqg wkh gh�qlwlrq ri hpsor|phqw/ xqhpsor|0
phqw/ dqg zdjhv ydulhv vrphzkdw dfurvv frxqwulhv1 Zh frqwuro iru wkhvh gli0
ihuhqfhv lqfoxglqj frxqwu| gxpplhv lq doo rxu hpslulfdo vshfl�fdwlrqv1 Wrwdo
hpsor|phqw +.�� , uh hfwv wrwdo qxpehu ri zrunhuv hpsor|hg lq doo vhfwruv
ri dfwlylw|81 Wrwdo dqg pdqxidfwxulqj hpsor|phqw +���L, gdwd zdv re0
wdlqhg iurp wkh LOR \hduerrn ri Oderxu Vwdwlvwlfv/ ydulrxv |hduv/ dqg frxq0
wu| vwdwlvwlfdo |hduerrnv1 Xqhpsor|phqw udwhv +L., zhuh rewdlqhg iurp wkh
HFODF Vwdwlvwlfdo \hduerrn iru Odwlq Dphulfd dqg wkh Fduleehdq/ ydulrxv
|hduv/ LOR2SUHDOF gdwd surylghg e| wkh LGE Vwdwlvwlfv dqg Txdqwlwdwlyh
Xqlw/ ru rewdlqhg iurp frxqwu| |hduerrnv1 Wrwdo uhdo zdjhv +A-` , zhuh
jdwkhuhg iurp wkh HFODF Vwdwlvwlfdo \hduerrn ru rewdlqhg iurp wkh LGE
vwdwlvwlfdo xqlw1 Uhdo pdqxidfwxulqj zdjhv +-�` , zhuh rewdlqhg iurp wkh
LOR \hduerrn ri Oderxu Vwdwlvwlfv/ frxqwu| vwdwlvwlfdo |hduerrnv/ ru fhqwudo
edqn vwdwlvwlfdo uhsruwv1 Zrunlqj0djh srsxodwlrq +`��A , jhqhudoo| lqfoxghv
wkh srsxodwlrq 48 wr 97 |hduv dqg zdv fdofxodwhg iurp hvwlpdwhv sxeolvkhg e|
wkh Xqlwhg Qdwlrqv Srsxodwlrq Glylvlrq1 Gdwd rq Jurvv Grphvwlf Surgxfw
+C(� , zdv rewdlqhg iurp wkh LGE vwdwlvwlfdo xqlw1

516 Phdvxulqj Wudgh Srolf| dqg H{fkdqjh Udwhv

Wkh douhdg| yroxplqrxv olwhudwxuh rq wudgh srolf| dqg jurzwk kdv pdgh
sdwhqw wkh gl!fxowlhv ri fdswxulqj wkh ghjuhh ri rshqqhvv zlwk d vlqjoh phd0
vxuh9 Wkh prvw frpprqo| xvhg phdvxuh lv rshqqhvv sur{lhg iru wudgh  rzv
�nf
C(�

� Wklv phdvxuh lv hdv| wr rewdlq/ exw lw kdv ydulrxv vkruwfrplqj wkdw
gl!fxow wkh lqwhusuhwdwlrq ri wkh uhvxowv1 Lq sduwlfxodu/ wudgh  rzv pljkw
eh d�hfwhg e| jhrjudsklfdo yduldeohv +orfdwlrq/ vl}h ri wkh frxqwu|, wkdw duh
qrw fruuhodwhg zlwk wudgh srolf|1 Wkhvh gl!fxowlhv duh sduwldoo| ryhufrph lq
sdqho hvwlpdwlrqv vlqfh wkhvh gl�huhqfhv fdq eh sduwo| dffrxqwhg iru lq wkh
frqvwdqw whupv1 Dqrwkhu vkruwfrplqj ri xvlqj wudgh  rzv/ lv wkdw wkh| phd0
vxuh uhvxowv dqg/ dv vxfk/ wkh| duh qrw qhfhvvdulo| fruuhodwhg zlwk fkdqjhv lq
srolf|1

D ehwwhu phdvxuh ri wudgh srolf| zrxog eh jlyhq e| hlwkhu d frpsdulvrq
ri wudgdeoh sulfhv dprqj frxqwulhv/ ru gluhfw phdvxuhv olnh dyhudjh wdul�v dqg

8Gdwd rq wrwdo hpsor|phqw iurp Eudvlo/ Erolyld dqg Ph{lfr kdv d vpdoohu fryhudjh wkdq
iru wkh rwkhu frxqwulhv1 Lq sduwlfxodu/ Eudvlo gdwd grhv qrw lqfoxgh vhuylfhv dqg Erolyld
dqg Ph{lfr gdwd frphv iurp Vrfldo Vhfxulw| dgplqlvwudwlyh uhfrugv zklfk gr qrw lqfoxgh
wkh qrq0fryhuhg srsxodwlrq1

9Vhh Ohdphu +4<;;,/ Hgzdugv +4<<5,/ dqg Kduulvrq +4<<9, dprqj pdq| rwkhuv1
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fryhudjh udwlrv ri qrq0wdul� eduulhuv1 Krzhyhu/ sulfh dqg qrq0wdul� eduulhuv
phdvxuhv duh gl!fxow wr rewdlq lq d |hduo| edvlv1 Dyhudjh wdul�v duh hdvlhu
wr rewdlq/ exw rq wkhlu rzq/ pljkw idlo wr fdswxuh wkh lqfuhdvlqj lpsruwdqfh
ri qrq0wdul� eduulhuv rqfh wdul�v kdyh ehhq uhgxfhg1

Lq rxu vwxg|/ zh dqdo|}h wkh h�hfwv ri wudgh dv phdvxuhg e| irxu gl�hu0
hqw sur{lhv= wudgh  rzv +��.�,/ dyhudjh wdul�v EA�-U88 �/ eodfn pdunhw
suhpld +��� ,/ dqg d gxpp| +A-.8 , wkdw wdnhv d }hur ydoxh ehiruh wudgh
srolf| uhirupv dqg d xqlw ydoxh diwhuzdugv1 ��.� zdv rewdlqhg iurp gdwd
rq � / f/ dqg C(� frplqj iurp wkh LGE Vwdwlvwlfdo Xqlw1 A�-U88 uh0
 hfwv dyhudjh wdul�v +xqzhljwkhg, iru doo wkh xqlyhuvh ri jrrgv dqg vhuylfhv
vxemhfwhg wr wkhvh wd{hv/ dqg zhuh surylghg e| wkh Lqwhjudwlrq/ Wudgh dqg
Khplvskhulf Lvvxhv Glylvlrq dw wkh LDGE1 Gdwd rq eodfn Pdunhw suhpld
zdv rewdlqhg iurp ydulrxv lvvxhv ri wkh Zruog Fxuuhqf| \hduerrn1 Ilqdoo|/
A-.8 zdv frqvwuxfwhg xvlqj dv euhdn srlqwv wkh wudgh uhirup gdwhv sxe0
olvkhg lq wkh Vrfldo dqg Hfrqrplf Surjuhvv Uhsruw/ <9 +LDGE, ss1 <<1

Wr frqwuro iru wkh h�hfwv ri h{fkdqjh udwh pryhphqwv/ irxu gl�huhqw phd0
vxuhv ri uhdo h{fkdqjh udwhv zhuh frqvlghuhg= D phdvxuh ri wudgh zhljkwhg
uhdo h{fkdqjh udwhv +A`-.-, zdv frqvwuxfwhg xvlqj d zhljkwhg dyhudjh ri
frxqwu| � *pdlq wudgh sduwqhuv Frqvxphu Sulfh Lqgh{hv +��U,/

A`-.-� '

S
� D��%����U�
��U�

+6,

zkhuh D�� ghqrwhv wkh vkduh ri wudgh ri frxqwu| � zlwk frxqwu| �/ dqg %��
ghqrwhv wkh elodwhudo qrplqdo h{fkdqjh udwh ehwzhhq � dqg �/ lq �*v fxuuhqf|1
Gdwd rq elodwhudo h{fkdqjh udwhv dqg wudgh vkduhv zdv rewdlqhg iurp wkh LPI
Uhvhdufk ghsduwphqw1 Gdwd rq Frqvxphu Sulfh lqglfhv zdv rewdlqhg iurp
LIV Vwdwlvwlfv1

Lq rughu wr lqwhusuhw dssuhfldwlrq shulrgv dv ghyldwlrqv iurp wkh vwhdg|
vwdwh/ lqvwhdg ri fkdqjhv lq ixqgdphqwdov wkdw ohdg wr d qhz �htxloleulxp�
udwh/ zh frpsxwh wzr qhz uhdo h{fkdqjh udwh phdvxuhv1 Edvhg rq Jrog0
idmq dqg Ydoghv +4<<9, zh wdnh dv d frqfhsw ri htxloleulxp wkh sxufkdvlqj
srzhu sdulw| +SSS,1 Wklv gh�qlwlrqv vwdwhv wkdw frqwuroolqj iru gl�huhqfhv lq
qrq0wudgdeoh sulfhv/ sulfhv ri wudghdeohv pxvw htxdwh dfurvv0frxqwulhv1 Li wkh
edvnhwv ri jrrgv frqvlghuhg lq h{suhvvlrq +6 , lqfoxghg rqo| wudgdeoh jrrgv/
ghyldwlrqv iurp htxloleulxp zloo eh frpsxwhg dv hslvrghv lq zklfk wkh uhdo
h{fkdqjh udwh lv gl�huhqw iurp 41 Krzhyhu/ vlqfh wkh FSL lqfoxgh d vljqli0
lfdqw vkduh ri qrq0wudgdeoh jrrgv/ gl�huhqfhv lq qrq0wudgdeoh sulfhv dfurvv
frxqwulhv vkrxog eh dffrxqwhg iru1 Jrogidmq dqg Ydoghv vxjjhvw wkdw wkhvh
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A�-U88��.� ��� A-.8 A`-.-A`-A A`-(-.-L7
A�-U880 0174- 199- 01:;- 168- 144 15;- 149--
��.� 0 0155- 144- 0154- 014<- 0136 0133:
��� 0 0156- 0145- 013: 0144- 0138
A-.8 0 163- 15;- 313:- 156-
A`-.- 0 1<6- 164- 193-
A`-A 0 0134 17<-
A`-( 0 174-
-.-L7 0

Wdeoh 4= Udqn Fruuhodwlrqv dprqj phdvxuhv ri Rshqqhvv dqg H{fkdqjh
Udwhv

gl�huhqfhv duh d�hfwhg e| idfwruv wkdw duh olnho| wr pryh vorzo|1 Rqh ri vxfk
idfwruv duh gl�huhqfhv lq wkh wudgdeoh vhfwru surgxfwlylw| jurzwk wkdw ohdg wr
gl�huhqfhv lq wkh uhodwlyh sulfh ri qrq0wudghdeohv11 Iroorzlqj wkhlu phwkrg0
rorj|/ zh fdswxuh wkhvh h�hfwv e| uhjuhvvlqj +A`-.-� rq d frqvwdqw dqg
d txdgudwlf wlph wuhqg1 Wkh �wwhg ydoxh ri wklv uhjuhvvlrq fdswxuhv uhodwlyh
gl�huhqfhv lq qrq0wudghdeohv dqg wkhuhiruh/ jlyhv d phdvxuh ri wkh orqj0uxq
htxloleulxp ydoxh ri wkh uhdo h{fkdqjh udwh EA`-A �:1 Ghyldwlrqv iurp wkh
�wwhg ydoxh EA`-(� duh lqwhusuhwhg dv shulrgv ri ryhu0 ru xqghuydoxdwlrq
ri wkh h{fkdqjh udwh/ wkdw ohdg wr suhvvxuhv lq wkh edodqfh ri sd|phqwv1

Ilqdoo|/ zh dovr lqfoxgh dv d phdvxuh ri wkh h{fkdqjh udwh/ wkh elodw0
hudo uhdo udwh ehwzhhq hyhu| frxqwu| dqg wkh XV +-.-L7, frpsxwhg iurp
qrplqdo h{fkdqjh udwhv dqg FSL rewdlqhg iurp LIV vwdwlvwlfv1

Wdeoh 4 vkrzv wkh udqn fruuhodwlrqv ehwzhhq doo phdvxuhv ri wudgh srolf|
dqg h{fkdqjh udwhv1 Rqh +-, dqg wzr vwduv +--, lqglfdwh vljql�fdqfh dw wkh
8 dqg 43( ohyho/ uhvshfwlyho|1

Wkh udqn fruuhodwlrqv ehwzhhq wkh gl�huhqw rshqqhvv phdvxuhv kdyh wkh
h{shfwhg vljqv dqg duh doo vljql�fdqw1 D ghfuhdvh lq dyhudjh wdul�v lv dvvrfl0
dwhg zlwk dq lqfuhdvh lq wudgh  rzv/ d ghfuhdvh lq eodfn pdunhw suhpld dqg
wudgh uhirup1 Lq wkh vdph pdqqhu/ dq lqfuhdvh lq wudgh  rzv lv dvvrfldwhg
zlwk d ghfuhdvh lq eodfn pdunhw suhpld dqg hslvrghv ri wudgh uhirup1 Il0

:Rwkhu idfwruv vxfk olnh= jryhuqphqw vshqglqj/ pryhphqwv lq wkh whupv ri wudgh/ lq0
whuqdwlrqdo lqwhuhvw udwhv ru wdul�v duh olnho| wr d�hfw wkh uhodwlyh sulfhv ri qrq0wudgdeohv1
Li wkhvh idfwruv lqgxfh vkruw0odvwlqj ghyldwlrqv lq wkh uhodwlyh sulfhv ri qrq0wudgdeohv/ wkh|
zrxog qrw eh surshuo| fdswxuhg lq rxu vlpsoh phdvxuh ri htxloleulxp1
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qdoo|/ hslvrghv ri wudgh uhirup duh dvvrfldwhg zlwk d ghfuhdvh lq eodfn pdunhw
suhpld1

Doo h{fkdqjh udwh phdvxuhv duh srvlwlyho| dqg vljql�fdwlyho| fruuhodwhg
dprqj wkhpvhoyhv/ zlwk wkh h{fhswlrq ri wkh wuhqg dqg ghyldwlrqv iurp wkh
wuhqg1 Dv h{shfwhg/ wudgh zhljkwhg uhdo h{fkdqjh phdvxuhv duh vljql�fdwlyho|
fruuhodwhg zlwk rshqqhvv phdvxuhv/ krzhyhu wkh vljqv gl�hu dfurvv phdvxuhv1
Dq lqfuhdvh lq rshqqhvv phdvxuhg e| d ghfuhdvh lq wdul�v ru dq lqfuhdvh
lq wudgh  rzv/ lv dvvrfldwhg zlwk uhdo h{fkdqjh udwh dssuhfldwlrqv1 Krz0
hyhu/ zkhq rshqqhvv lv phdvxuhg e| wkh vl}h ri EPS ru wkh uhirup yduldeoh
+WUHI,/ lqfuhdvhg rshqqhvv lv dvvrfldwhg zlwk uhdo h{fkdqjh udwh ghydoxd0
wlrqv1 Wklv odfn ri frqvlvwhqf| lqglfdwhv wkdw wkh irxu phdvxuhv ri rshqqhvv
duh fdswxulqj gl�huhqw wklqjv/ dqg khqfh vrph odfn ri frqvlvwhqf| lq wkh
hvwlpdwlrq uhvxowv pljkw dovr eh h{shfwhg1 Ilqdoo|/ qrwlfh wkdw fruuhodwlrqv
ehwzhhq uhdo h{fkdqjh udwhv phdvxuhg djdlqvw wkh groodu dqg rshqqhvv phd0
vxuhv duh pxfk orzhu dqg ohvv vljql�fdqw wkdw wkh rqhv frpsxwhg zlwk wudgh
zhljkwhg uhdo h{fkdqjh phdvxuhv1

6 Hvwlpdwhv ri wkh gluhfw h�hfw ri wudgh sro0
lf| rq wrwdo hpsor|phqw

Wdeoh 5 uhsruwv wkh uhvxowv ri hvwlpdwlqj htxdwlrq +4,/ rqfh zh vxevwlwxwh ,W

e| lwv ydoxh jlyhq lq htxdwlrq +5,*/ zlwk gl�huhqw sur{lhv iru rshqqhvv dqg
gl�huhqw phdvxuhv ri h{fkdqjh udwhv1 Wkh hvwlpdwlrq surfhgxuh lv lqvwuxphq0
wdo yduldeohv +LY,/ lq zklfk odjjhg hpsor|phqw/ ,|3� kdv ehhq lqvwuxphqwhg
zlwk fxuuhqw dqg sdvw ydoxhv ri wkh h{rjhqrxv yduldeohv;1 Wklv surfhgxuh
jxdudqwhhv frqvlvwhqf| uhjdugohvv ri wkh vwuxfwxuh ri wkh uhvlgxdov1 Krzhyhu/
lw grhv qrw jxdudqwhh h!flhqw hvwlpdwhv1

Zh ghdo zlwk wkh olnho| hqgrjhqhlw| ri zdjhv lq wzr dowhuqdwlyh zd|v= Wkh
�uvw rqh vlpso| uhsodfhv zdjhv e| lwv rqh0shulrg odj1 Wkh lpsolflw dvvxps0
wlrq lv wkdw wkh fruuhodwlrq ehwzhhq odjjhg zdjhv dqg fxuuhqw hpsor|phqw
lv orzhu wkdq wkh fruuhodwlrq ehwzhhq wkhlu frqwhpsrudu| ydoxhv1 Vlqfh zh
gr qrw h{solflwo| fduh derxw wkh hpsor|phqw0zdjh hodvwlflw|/ uhsodflqj zdjhv
zlwk odjjhg zdjhv zloo surylgh d fruuhfw frqwuro/ lqvridu/ odjjhg zdjhv duh
h{rjhqrxv11 Wkh vhfrqg dssurdfk/ xvhv d 5VOV surfhgxuh lq zklfk zh lq0

;ROV hvwlpdwhv |lhoghg dxwrfruuhodwhg uhvlgxdov dqg wkhuhiruh lqfrqvlvwhqw hvwlpdwhv
ri wkh sdudphwhuv ri lqwhuhvw1
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vwuxphqwv zdjhv dqg odjjhg hpsor|phqw zlwk wkh vdph vhw ri frqwhpsrudu|
dqg odjjhg ydoxhv ri h{rjhqrxv yduldeohv1 Lq wklv vhw ri lqvwuxphqwv zh dovr
dgg srsxodwlrq lq zrunlqj djh/ wr fdswxuh pryhphqwv lq wkh oderu vxsso|
vfkhgxoh1 Lq jhqhudo/ wkh uhsruwhg uhvxowv fruuhvsrqg wr wkh �uvw dssurdfk
xqohvv rwkhuzlvh phqwlrqhg/ vlqfh lw |lhogv orzhu vwdqgdug huuruv dqg ehwwhu
vshfl�fdwlrq whvw uhvxowv1

Wkh uhvxowv vkrzq lq wdeoh 5 vxjjhvwv d qhjdwlyh uhodwlrqvkls ehwzhhq
rshqqhvv/ dv sur{lhg e| wudgh  rzv dqg dyhudjh wdul�v/ dqg djjuhjdwh hp0
sor|phqw1 Wkh frpelqhg uhvxowv suhvhqwhg lq wkh �uvw froxpq lqglfdwh wkdw
d 4 shufhqwdjh srlqw lqfuhdvh lq wudgh  rzv/ ohdgv wr d 1398( uhgxfwlrq lq
djjuhjdwh hpsor|phqw1 Wkh vljq dqg pdjqlwxgh ri wkh frh!flhqw lv urexvw
wr fkdqjhv lq frqwuro yduldeohv/ dqg lv vljql�fdwlyh/ dw ohdvw dw wkh 43( ohyho/
lq 8 rxw ri 9 vshfl�fdwlrqv1 Uhjduglqj dyhudjh wdul�v/ rxu uhvxowv lqglfdwh d
idluo| urexvw srvlwlyh h�hfw ri dyhudjh wdul�v rq djjuhjdwh hpsor|phqw1 Lq
wklv fdvh/ krzhyhu/ wdul�v rqo| frph vljql�fdqw dw frqyhqwlrqdo ohyhov lq 5
rxw ri 9 fdvhv1

Wkhvh uhvxowv duh qrw pdlqwdlqhg zkhq zh phdvxuh rshqqhvv e| wkh vl}h
ri wkh eodfn pdunhw suhpld ru wkh wudgh uhirup gxpp|1 Dq lqfuhdvh lq
eodfn pdunhw suhpld zloo ohdg wr d uhgxfwlrq ri hpsor|phqw/ krzhyhu/ wkh
frh!flhqwv duh yhu| vpdoo lq pdjqlwxgh dqg frph vljql�fdqw lq rqo| 4 rxw
ri 9 fdvhv1 Ilqdoo|/ wkh wudgh uhirup gxpp| lv dovr srvlwlyh lqglfdwlqj dq
lqfuhdvh lq hpsor|phqw rqfh d wudgh uhirup kdv wdnhq sodfh/ krzhyhu lq qrqh
ri wkh fdvhv dsshduv dv vljql�fdwlyh1

Wdnhq dv d zkroh wkhvh uhvxowv vxjjhvwv wkdw fkdqjhv lq wkh ohyho ri rshq0
qhvv ohdg wr qrq0vprrwk wudqvlwlrqv ri zrunhuv dfurvv vhfwruv wkdw pd| uhvxow
lq uhgxfwlrqv lq ryhudoo hpsor|phqw ohyhov1 Dqrwkhu srvvleoh lqwhusuhwdwlrq
ri wkh qhjdwlyh +srvlwlyh, frh!flhqw rq wudgh  rzv +wdul�v, lv wkdw dq lqfuhdvh
lq rshqqhvv ohdgv wr d srvlwlyh lqfuhdvh lq dyhudjh oderu surgxfwlylw| wkdw/
iru d frqvwdqw ohyho ri rxwsxw/ wudqvodwhv lqwr hpsor|phqw uhgxfwlrqv1

Dv h{shfwhg/ wkh frh!flhqwv rq rshqqhvv dqg wdul�v ehfrph voljkwo| odujhu
zkhq h{fkdqjh udwhv duh qrw lqfoxghg1 Wklv frq�upv rxu lqlwldo k|srwkhvlv
wkdw qrw lqfoxglqj h{fkdqjh udwhv pljkw eldv wkh rshqqhvv uhvxowv lqvridu
dv h{fkdqjh udwh pryhphqwv fruuhodwhg zlwk rshqqhvv duh dvvrfldwhg zlwk
pryhphqwv lq hpsor|phqw1 Krzhyhu/ wklv eldv/ li dq|/ vhhpv udwkhu vpdoo1

Wkh frh!flhqwv rq h{fkdqjh udwhv duh lq jhqhudo srvlwlyh dqg txlwh vljqli0
lfdqw lqglfdwlqj wkdw h{fkdqjh udwh ghsuhfldwlrqv duh dvvrfldwhg zlwk h{sdq0
vlrqv lq hpsor|phqw1 Wkh groodu ghqrplqdwhg uhdo h{fkdqjh udwh dsshduv dv
wkh prvw urexvw phdvxuh ri h{fkdqjh udwhv/ ehlqj srvlwlyh dqg vljql�fdwlyh/
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wkurxjkrxw wkh irxu phdvxuhv ri rshqqhvv1 Lq dgglwlrq/ erwk dssuhfldwlrqv
lq wkh uhdo h{fkdqjh udwh htxloleulxp ohyho +�wwhg wuhqg, dqg ghyldwlrqv iurp
wkh wuhqg vhhp wr kdyh qhjdwlyh h�hfwv rq djjuhjdwh hpsor|phqw1 Krzhyhu/
zkhq wkh| frpshwh lq wkh vdph htxdwlrq +vshfl�fdwlrqv +8,/ +44,/ +4:, dqg
+56,, wkh wuhqg vhhpv wr kdyh d odujhu h{sodqdwru| srzhu1 Wklv lv frqvlvwhqw
zlwk dssuhfldwlrqv ri wkh wuhqg fdswxulqj uhodwlyh lqfuhdvhv lq wudgdeoh vhfwru
surgxfwlylw|1

Doo vshfl�fdwlrqv suhvhqwhg lq Wdeoh 5/ h{klelw odujh shuvlvwhqf| rq wkh gh0
shqghqw yduldeoh lqglfdwlqj wkdw hpsor|phqw dgmxvwv idluo| vorzo| wr fkdqjhv
lq hfrqrplf frqglwlrqv1 Dyhudjlqj dfurvv wkh 57 vshfl�fdwlrqv suhvhqwhg lq
Wdeoh 5/ zh rewdlq d phdq frh!flhqw rq odjjhg hpsor|phqw htxdo wr 0156;
lpso|lqj d phgldq odj +l1h1 wkh wlph lw wdnhv hpsor|phqw wr pryh kdoizd| wr
lwv orqj uxq htxloleulxp ydoxh, ri dssur{lpdwho| 518 |hduv1 Wklv phgldq odj
lv odujh zkhq frpsduhg wr hvwlpdwhv rewdlqhg zlwk vlplodu gdwd iru frxqwulhv
olnh wkh XV dqg XN</ vxjjhvwlqj wkh suhvhqfh ri odujh dgmxvwphqw frvwv wkdw
vorz grzq zrunhuv* uhdoorfdwlrq dfurvv vhfwruv1

Qrqh ri wkh deryh ghvfulehg uhvxowv zdv vhqvlwlyh wr wkh xvh ri 5VOV
wr mrlqwo| lqvwuxphqw odjjhg hpsor|phqw dqg zdjhv1 Krzhyhu/ vwdqgdug
huuruv zhuh odujhu dqg/ frqvhtxhqwo|/ wkh frh!flhqwv zhuh ohvv vljql�fdqw1 Lq
dgglwlrq/ vshfl�fdwlrq whvw shuiruphg rq wkh uhvlgxdov43lqglfdwhg wkdw wkh
uhjuhvvlrqv shuiruphg zlwk wklv phwkrg/ zhuh pruh olnho| wr suhvhqw huuru
dxwrfruuhodwlrq

7 Hvwlpdwlqj wkh wrwdo h�hfw ri rshqqhvv rq
hpsor|phqw

Wkh deryh uhsruwhg uhjuhvvlrqv dvvxph wkdw wkhuh lv qr h�hfw ri wudgh sro0
lf| rq rxwsxw1 Krzhyhu/ dv wkh exr|dqw olwhudwxuh rq wudgh dqg jurzwk kdv
hpskdvl}hg/ pruh rshq hfrqrplhv pljkw eh pruh h!flhqw lq devruelqj h{0
rjhqrxvo| jhqhudwhg lqqrydwlrqv +Hgzdugv/ 4<<9,/ Jurvvpdq dqg Khospdq
+4<<5,1 Li wklv lv wkh fdvh/ wudgh srolf| lv olnho| wr kdyh dq lqgluhfw h�hfw
rq hpsor|phqw wkurxjk lwv h�hfw rq rxwsxw1 Wr h{dplqh wkh wrwdo h�hfw

<Vhh Kdpphuphvk +4<<6, ss1 5870588
43Wkh vshfl�fdwlrq whvw wkdw zh shuiruphg frqvlvwhg rq uhjuhvvlqj wkh uhvlgxdov rq wkhlu

odjjhg ydoxhv dqg whvwlqj iru wkh k|srwkhvlv wkdw wkh frh!flhqwv zhuh lqglylgxdoo| dqg
mrlqwo| htxdo wr }hur1
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ri wudgh srolf| rq hpsor|phqw zh uxq wkh vdph vshfl�fdwlrqv wkdq lq wkh
iruphu vhfwlrq exw zlwkrxw frqwuroolqj iru rxwsxw441

Wdeoh 6 uhsruwv wkh uhvxowv ri wkhvh uhjuhvvlrqv1 Wkh ydoxh dqg vljql�fdqfh
ri wkh frh!flhqwv rq wudgh  rzv dqg wdul�v lv qrz orzhu dqg rqo| rqh rxw ri
wkh wzhoyh frh!flhqwv frphv vljql�fdqw/ lqglfdwlqj wkdw wkh qhjdwlyh lpsdfw
ri wudgh srolf| rq hpsor|phqw/ uhsruwhg lq Wdeoh 5/ lv qrz rxwzhljkhg e|
d srvlwlyh h�hfw wkurxjk rxwsxw1 Wkhvh uhvxowv vxjjhvw wkdw wkh lpsdfw ri
wudgh srolf| rq rxwsxw kdv qrw ehhq/ vr idu/ odujh hqrxjk wr frpshqvdwh wkh
_�oeS| qhjdwlyh h�hfw ri wudgh srolf| rq hpsor|phqw1 Wkh| dovr lqglfdwh/
wkdw wkh |J|@, h�hfw ri wudgh srolf| rq rxwsxw kdv ehhq qhjdwlyh/ exw vpdoo1

Wkh frh!flhqwv rq wkh h{fkdqjh udwh phdvxuhv duh qrz/ lq jhqhudo/ odujhu
dqg pruh vljql�fdqw1 Lq wkhvh uhjuhvvlrqv/ h{fkdqjh udwhv duh d sur{| iru
ghpdqg1 Zkhq wkh h{fkdqjh udwh dssuhfldwhv/ djjuhjdwh ghpdqg iru grphv0
wlf surgxfwlrq dqg hpsor|phqw duh uhgxfhg1 Dv ehiruh/ erwk wkh txdgudwlf
wuhqg/ dqg ghyldwlrqv zlwk uhvshfw wr wkh wuhqg duh vljql�fdqw/ krzhyhu/ zkhq
frpshwlqj lq wkh vdph htxdwlrq/ wkh h�hfw ri wkh wuhqg lv vwurqjhu1

8 Uhvxowv iru wkh Pdqxidfwxulqj Vhfwru
Wkh h{lvwlqj olwhudwxuh rq wudgh dqg hpsor|phqw kdv irfxvhg rq wkh lpsdfw
ri lqfuhdvhg rshqqhvv rq pdqxidfwxulqj hpsor|phqw1 Udpd +4<<7, xvlqj
irxu0gljlw lqgxvwu| gdwd iru Xuxjxd|/ �qgv wkdw d 43( uhgxfwlrq lq lqgxvwu|
surwhfwlrq/ uhgxfhv hpsor|phqw ehwzhhq 7 dqg 8( zlwklq wkh vdph |hdu1
Uhyhqjd +4<<7, h{dplqhv sodqw0ohyho gdwd rqPh{lfr dqg �qgv d vpdoohu h�hfw
ri wudgh srolf| rq pdqxidfwxulqj hpsor|phqw1 Khu hvwlpdwhv vxjjhvw wkdw
d 4( uhgxfwlrq lq wdul� ohyhov/ zdv dvvrfldwhg zlwk d 135 wr 136( ghfolqh rq
hpsor|phqw1 Iru Prurffr/ Fxuulh dqg Kduulvrq +4<<7, �qg wkdw d uhgxfwlrq
lq wdul�v kdg qr vljql�fdqw h�hfw rq hpsor|phqw1 Erwk lq wkh fdvhv ri Ph{lfr
dqg Prurffr/ wkh dxwkruv �qg wkdw wklv odfn ri uhvsrqvh ri hpsor|phqw zdv
prvwo| gxh wr d vpdoo fruuhodwlrq ehwzhhq wudgh srolf| fkdqjhv dqg rxwsxw1

Zh uhh{dplqh wkhvh �qglqj xvlqj djjuhjdwh |hduo| hpsor|phqw dqg zdjh
pdqxidfwxulqj gdwd iru d vdpsoh ri Odwlq Dphulfdq dqg Fduleehdq frxq0
wulhv fryhulqj wkh shulrg 4<:804<<9451 Dv ehiruh/ zh surfhhg lq wzr vwhsv1

44Hyhq zkhq rxwsxw lv qrw lqfoxghg dv dq h{sodqdwru| yduldeoh/ zh xvh odj ydoxhv ri
rxwsxw dprqj wkh vhw ri lqvwuxphqwv iru odjjhg hpsor|phqw1

45Wkh shulrgv fryhuhg e| rxu vdpsoh gl�hu dfurvv frxqwulhv1 Krzhyhu/ frxqwulhv zlwk
ohvv wkdq 48 revhuydwlrqv zhuh h{foxghg1
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Zh �uvw h{dplqh wkh uhvsrqvh ri pdqxidfwxulqj hpsor|phqw wr fkdqjhv lq
wudgh srolf| iru d jlyhq frqvwdqw ohyho ri rxwsxw1 Iru wkdw sxusrvh/ zh xvh
wkh vshfl�fdwlrqv ghvfulehg lq htxdwlrqv +4, dqg +5,* vxevwlwxwlqj djjuhjdwh
zdjhv dqg hpsor|phqw e| wkhlu pdqxidfwxulqj frxqwhusduwv1 Lq dgglwlrq/ zh
lqfoxgh d olqhdu wlph wuhqg wr fdswxuh orqj0uxq ghfolqhv lq pdqxidfwxulqj1 Li
wudgh srolf| kdv qr _�oeS| h�hfw rq hpsor|phqw eh|rqg lwv �?_�oeS| h�hfw
wkurxjk rxwsxw/ wkh frh!flhqw rq wkh phdvxuh ri rshqqhvv lq wklv �uvw vhw ri
uhjuhvvlrqv vkrxog eh forvh wr }hur1 Lq wkh vhfrqg vwhs zh uhhvwlpdwh wkh �uvw
vhw ri uhjuhvvlrqv h{foxglqj rxwsxw/ dqg xvh wkh uhvxowv wr dvvhvv wkh uhodwlyh
pdjqlwxghv ri gluhfw dqg lqgluhfw h�hfwv rq pdqxidfwxulqj hpsor|phqw1

Wdeoh 7 uhsruwv wkh �uvw vhw ri uhjuhvvlrqv zlwk pdqxidfwxulqj hpsor|0
phqw dv d ghshqghqw yduldeoh zlwk dqg zlwkrxw groodu0edvhg h{fkdqjh udwhv1
Wkh wudgh srolf| frh!flhqwv duh urexvw wr wkh lqwurgxfwlrq ri wudgh zhljkwhg
h{fkdqjh udwhv/ dqg ghfrpsrvlwlrqv ehwzhhq wuhqg dqg ghyldwlrqv iurp wkh
wuhqg461 Dv lq wkh uhvxowv uhsruwhg lq Wdeoh 5/ lqfuhdvhg rshqqhvv/ sur{lhg
e| lqfuhdvhg wudgh  rzv ru ghfolqhv lq dyhudjh wdul�v/ ohdgv wr dq hpsor|0
phqw ghfolqh1 Wkh srlqw hvwlpdwhv duh qrz odujhu/ vxjjhvwlqj d odujhu h�hfw
iru pdqxidfwxulqj wkdq iru wkh hfrqrp| zlgh djjuhjdwh hpsor|phqw1 Wkh
gl�huhqfh ehwzhhq wkh hvwlpdwhg frh!flhqw iru rshqqhvv phdvxuhv zlwk dqg
zlwkrxw frqwurov duh odujhu wkdq lq Wdeoh 5/ vxjjhvwlqj wkdw wkh eldv lq wkh
hvwlpdwlrq ri wkh h�hfwv ri rshqqhvv lv eljjhu iru wkh pdqxidfwxulqj vhfwru
wkdq iru wkh hfrqrp| zlgh djjuhjdwh1 Wkh hvwlpdwhv/ krzhyhu/ duh pruh
lpsuhflvh dqg qrw vljql�fdwlyho| gl�huhqw iurp }hur h{fhsw lq htxdwlrq +5,1

Rxu srlqw hvwlpdwhv duh lq wkh udqjh ri wkrvh irxqg e| wkh h{lvwlqj olwhud0
wxuh1 Dffruglqj wr wkhp/ d 43( lqfuhdvh lq wudgh  rzv zrxog ohdg wr d 4( wr
417( ghfolqh lq pdqxidfwxulqj hpsor|phqw zlwklq wkh vdph |hdu1 Lq whupv
ri wdul�v/ d 43( ghfuhdvh lq dyhudjh wdul�v zrxog uhgxfh pdqxidfwxulqj hp0
sor|phqw e| 5 wr 615(1 Wkhvh hvwlpdwhv/ krzhyhu/ gr qrw wdnh lqwr dffrxqw
wkh lqgluhfw h�hfw ri wudgh srolf| rq rxwsxw1 Wdeoh 8 uhsruwv wkh hvwlpdwhv
rqfh rxwsxw lv qrw frqwuroohg iru1 Dv ehiruh/ zh kdyh d vpdoo uhgxfwlrq lq
wkh vl}h dqg vljql�fdqfh ri wkh frh!flhqwv/ lqglfdwlqj wkdw wkh lqgluhfw h�hfw
wkurxjk rxwsxw zdv vpdoo dqg qrw hqrxjk wr frpshqvdwh iru wkh fkdqjh lq
uhodwlyh sulfhv1

Uhvxowv uhjduglqj wkh uhdo h{fkdqjh udwh duh pruh urexvw1 Doo frh!flhqwv
duh srvlwlyh/ vljql�fdwlyh/ dqg odujhu lq pdjqlwxgh wkdq lq wkh vshfl�fdwlrq

46Zh fkrrvh qrw wr uhsruw wkhvh uhvxowv ehfdxvh wkh| gr qrw dgg pxfk wr wkh glvfxvvlrq1
Wkh| duh dydlodeoh xsrq uhtxhvw1
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iru wrwdo hpsor|phqw1 Wklv lqglfdwhv wkdw/ dv lw lv wr eh h{shfwhg lq d d
wudgdeoh vhfwru/ uhdo h{fkdqjh dssuhfldwlrqv kdyh d pxfk odujhu h�hfw rq
hpsor|phqw lq pdqxidfwxulqj wkdq rq wrwdo hpsor|phqw1

Doo vshfl�fdwlrqv h{klelw odujh shuvlvwhqfh rq wkh ghshqghqw yduldeoh1 Dy0
hudjlqj dfurvv doo vshfl�fdwlrqv suhvhqwhg lq Wdeoh 7 zh rewdlq d phdq fr0
h!flhqw rq odjjhg hpsor|phqw htxdo wr 014;</ lqglfdwlqj wkdw uhoorfdwlrq ri
zrunhuv kdv qrw ehhq d vprrwk surfhvv1 Lq idfw/ wkh frh!flhqw ri odjjhg
hpsor|phqw lv vpdoohu wkdq wkh rqh rewdlqhg iurp frpsdudeoh htxdwlrqv iru
wrwdo hpsor|phqw +01565,/ vxjjhvwlqj wkdw dgmxvwphqw frvwv lq wkh pdqxidf0
wxulqj vhfwru duh odujhu/ dqg wkdw wkh wlph uhtxluhg wr uhdfk d qhz htxloleulxp
lv orqjhu1

Wkh deryh uhsruwhg uhvxowv zhuh qrw vhqvlwlyh wr wkh xvh ri 5VOV wr lq0
vwuxphqw odjjhg hpsor|phqw dqg zdjhv1 Dv lq wkh fdvh ri uhvxowv iru wrwdo
hpsor|phqw/ wkh vwdqgdug huuruv ri frh!flhqwv duh odujhu1 Wkh uhvxowv ri
wkh vshfl�fdwlrq whvwv lqglfdwh wkdw vrph vshfl�fdwlrqv duh olnho| wr vx�hu
iurp huuru dxwrfruuhodwlrq/ dqg wkh qxpehu ri d�hfwhg vshfl�fdwlrqv lv yhu|
vlplodu iru 5VOV dqg iru wkh uhsruwhg uhvxowv1

9 Wudgh Srolf| dqg Xqhpsor|phqw
Wkh uhvxowv uhsruwhg lq wkh odvw vhfwlrqv lqglfdwh wkdw wudgh olehudol}dwlrq
kdv kdg d qhjdwlyh/ doehlw vpdoo/ h�hfw rq hfrqrp| zlgh dqg pdqxidfwxulqj
hpsor|phqw1 Wkh srvlwlyh h�hfw wkdw rshqlqj kdg rq jurzwk zdv qrw odujh
hqrxjkw dv wr frpshqvdwh iru wkh _�oeS| qhjdwlyh h�hfw ri wudgh uhirupv rq
hpsor|phqw1 Rxu uhvxowv dovr lqglfdwh wkdw uhdo h{fkdqjh udwh dssuhfldwlrq
zdv dq lpsruwdqw idfwru erwk iru wrwdo hpsor|phqw dqg iru pdqxidfwxu0
lqj1 Doo wkhvh h�hfwv duh vpdoo lq pdjqlwxgh/ exw qhyhuwkhohvv frqvlvwhqwo|
qhjdwlyh1 Rshqlqj wkh hfrqrp| wr iruhljq frpshwlwlrq/ wkxv/ surgxfhv uhdo0
orfdwlrq ri oderu dfurvv vhfwruv/ exw wklv uhdoorfdwlrq lv qrw vprrwk dqg hqgv
sxwwlqj d qxpehu ri zrunhuv rxw ri d mre1

Li sduwlflsdwlrq udwhv zhuh frqvwdqw/ ru fkdqjhg rqo| vorzo| lq uhvsrqvh wr
ghprjudsklf ghwhuplqdqwv/ wkhq rqh zrxog h{shfw wkdw wudgh uhirup dqg uhdo
h{fkdqjh udwh dssuhfldwlrq kdyh d srvlwlyh h�hfw rq xqhpsor|phqw1 Krzhyhu/
li zh wdnh lqwr dffrxqw wkdw zrunhuv pd| pryh lq dqg rxw ri wkh oderu irufh/
lqvwhdg ri rqo| ehwzhhq d mre dqg xqhpsor|phqw/ wkhq wudgh uhirup dqg
dssuhfldwlrq qhhg qrw kdyh wkdw srvlwlyh h�hfw1

Wkh uhvxowv suhvhqwhg lq Wdeoh 9 lqglfdwh wkdw pryhphqwv lq dqg rxw ri
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wkh oderu irufh duh lpsruwdqw lq wkh dgmxvwphqw ri wkh oderu pdunhw wr fkdqj0
lqj frqglwlrqv1 Lq qrqh ri wkh vshfl�fdwlrqv rshqlqj ru uhdo h{fkdqjh udwhv
kdyh vljql�fdwlyh frh!flhqwv= wkh frh!flhqwv iru doo exw rqh ri rxu yduldeohv
uhodwhg wr rshqqhvv dqg wkh uhdo h{fkdqjh udwh duh vpdoohu lq pdjqlwxgh wkdq
lq wkh htxdwlrqv iru hpsor|phqw +hfrqrp| zlgh dqg pdqxidfwxulqj,/ dqg duh
qrw vwdwlvwlfdoo| gl�huhqw iurp }hur1 Wkh rqo| h{fhswlrq lv wkh frh!flhqw iru
wudgh uhirup +A-.8 , wkdw lv srvlwlyh dqg vljql�fdwlyh/ lqglfdwlqj wkdw wkh
dgrswlrq ri wudgh uhirup srolflhv vkliwv wkh xqhpsor|phqw udwh xszdugv e|
durxqg 4 srlqw1 Doo frqwuro yduldeohv kdyh wkh h{shfwhg vljqv dqg duh vwdwlv0
wlfdoo| vljql�fdwlyh lq doo vshfl�fdwlrqv/ zlwk wkh h{fhswlrq ri wkrvh lqfoxglqj
A�-U88 1

Rqh srvvleoh lqwhusuhwdwlrq ri wkhvh uhvxowv lv wkdw pryhphqwv lq dqg rxw
ri wkh oderu irufh grplqdwh ryhu pryhphqwv lqwr xqhpsor|phqw1 Zrunhuv
zkr duh glvsodfhg iurp wkhlu mrev gr qrw jr lqwr wkh xqhpsor|phqw srro/
exw udwkhu ohdyh wkh zrunirufh hlwkhu ehfdxvh wkh| jhw dq hduo| uhwluhphqw lq
wkh frqwh{w ri sulydwl}dwlrqv ru grzqvl}lqj surjudpv/ ru ehfdxvh wkh| kdyh d
zhdnhu dwwdfkphqw wr wkh oderu pdunhw jlyhq wkhlu shuvrqdo dqg idplo| fkdu0
dfwhulvwlfv1 Wkhuhiruh/ wkh  rzv wkdw grplqdwh wkh hpsor|phqw dgmxvwphqw
dvvrfldwhg zlwk rshqlqj duh qrw ehwzhhq d mre dqg xqhpsor|phqw/ exw eh0
wzhhq lqwr dqg rxw ri wkh oderu irufh1 Wklv lqwhusuhwdwlrq zrxog eh frqvlvwhqw
zlwk wkh odfn ri lqfhqwlyhv wr ghfoduh rqhvhoi xqhpsor|hg jlyhq wkh devhqfh
ri xqhpsor|phqw lqvxudqfh dqg2ru ehqh�wv47/ dqg zlwk wkh orz yduldelolw|
ri wkh xqhpsor|phqw udwh revhuyhg lq prvw ri wkh frxqwulhv lq wkh uhjlrq1

: Frqfoxvlrqv dqg Djhqgd iru Ixwxuh Uhvhdufk
Wkh uhvxowv suhvhqwhg lq wklv sdshu vxvwdlq wkh ylhz wkdw wudgh olehudol}dwlrq
kdv d qhjdwlyh/ doehlw vpdoo/ gluhfw h�hfw rq hpsor|phqw1 Dfurvv d zlgh udqjh
ri vshfl�fdwlrqv zh kdyh irxqg wkdw wkh frh!flhqwv ri gl�huhqw phdvxuhv ri
wudgh uhirup/ udqjlqj iurp wkh vkduh ri lpsruwv dqg h{sruwv rq JGS wr d
gxpp| iru wudgh uhirup/ kdyh d qhjdwlyh vljq rq d oderu ghpdqg htxdwlrq1
Zh dovr irxqg wkdw uhdo h{fkdqjh udwh dssuhfldwlrqv/ wkdw kdyh riwhq ehhq
fdxvhg e| lqfuhdvhg fdslwdo lq rzv lq wkh diwhupdwk ri hfrqrplf uhirup/
frqwulexwh wr uhlqirufh wklv qhjdwlyh lpsdfw1

47Odujh vhyhudqfh sd|phqwv frxog uhlqirufh wklv h�hfw jlyhq wkdw wkh| duh sdlg xsrq
vhsdudwlrq/ dqg wkxv duh qrw frqglwlrqdo wr mre vhdufk dv xqhpsor|phqw lqvxudqfh lv1

4;



Wkh txhvwlrq ri zkhwkhu ru qrw wudgh kdv d srvlwlyh lpsdfw rq jurzwk
+wkdw zrxog wudqvodwh lqwr dq lqgluhfw srvlwlyh h�hfw rq hpsor|phqw,/ kdv
uhfhlyhg h{whqvlyh dwwhqwlrq lq uhfhqw olwhudwxuh1 Djdlqvw wkdw edfnjurxqg/
rxu uhvhdufk vkrzv wkdw wkh h{sdqvlyh h�hfw ri wudgh rq rxwsxw kdv qrw ehhq
hqrxjk wr frpshqvdwh iru wkh qhjdwlyh gluhfw h�hfw rq hpsor|phqw1 Wkhvh
uhvxowv vkrxog eh lqwhusuhwhg zlwk vrph fdxwlrq/ jlyhq wkdw uhirupv duh wrr
uhfhqw wr h{shfw wkdw wkh ixoo phglxp dqg orqj whup h�hfwv ri wudgh rq jurzwk
kdyh douhdg| ehhq uhdol}hg1

Erwk vhwv ri uhvxowv krog erwk iru hfrqrp| zlgh djjuhjdwh hpsor|phqw
dqg iru pdqxidfwxulqj hpsor|phqw/ zlwk wkh h�hfwv ri rshqqhvv dqg uhdo
h{fkdqjh udwh dssuhfldwlrq vrphzkdw dpsol�hg lq wkh odwwhu1

Zh gr �qg wkdw qhlwkhu rshqqhvv qru uhdo h{fkdqjh udwh dssuhfldwlrq kdyh
dq h�hfw rq xqhpsor|phqw1 Wkhvh uhvxowv duh frqvlvwhqw zlwk d oderu pdunhw
dgmxvwphqw surfhvv grplqdwhg e| pryhphqwv lq dqg rxw ri wkh oderu irufh/
udwkhu wkdw zlwk lq rzv lqwr xqhpsor|phqw1 Wklv lv dq lqwuljxlqj dqg/ dw
�uvw vljkw/ frxqwhulqwxlwlyh uhvxow jlyhq wkh xsvxujhv ri xqhpsor|phqw wkdw
frxqwulhv olnh Dujhqwlqd kdyh h{shulhqfhg lq wkh uhfhqw sdvw1

Krzhyhu/ lw vkrxog eh vwuhvvhg wkdw rxu uhvxowv uhihu wr wkh dyhudjh frxqwu|
lq wkh uhjlrq dqg wkhuhiruh duh qrw deoh wr fdswxuh hdfk dqg hyhu| lqglylgxdo
frxqwu| fkdudfwhulvwlfv dqg surfhvvhv1 Ixwxuh uhvhdufk vkrxog dgguhvv wklv
vkruwfrplqj lq dw ohdvw wkuhh gl�huhqw gluhfwlrqv1 Lq wkh �uvw sodfh/ wkh
suhglfwlrqv ri vwdqgdug wudgh wkhru| uhjduglqj oderu ghpdqg klqjh fuxfldoo|
rq wkh dvvxpswlrq wkdw wkh uhjlrq*v pruh dexqgdqw idfwru lv xqvnloohg oderu1
Krzhyhu/ lw pd| zhoo eh wkh fdvh wkdw gl�huhqw frxqwulhv lq wkh uhjlrq kdyh
gl�huhqw hqgrzphqwv dqg gl�huhqw *pruh dexqgdqw * idfwruv1 Li wkdw lv wkh
fdvh/ rxu phdq hvwlpdwhv pd| uhvxow lq d eldvhg hvwlpdwlrq ri wkh pdjqlwxgh
dqg vljql�fdqfh ri wkh h�hfwv ri wudgh rq hpsor|phqw1

Lq wkh vhfrqg sodfh/ rxu uhvxowv vxjjhvw wkdw pdqxidfwxulqj kdv ehhq pruh
d�hfwhg e| wudgh wkdq wkh hfrqrp| zlgh djjuhjdwh1 Wkhuhiruh/ frqwuroolqj
iru wkh vl}h ri wkh pdqxidfwxulqj vhfwru pd| eh dqrwkhu zd| wr dwwhqxdwh wkh
srwhqwldo eldvhv ri dyhudjlqj dfurvv frxqwulhv1 Lq wkh wklug sodfh/ hgxfdwlrq
pd| eh dq lpsruwdqw idfwru lq ghwhuplqlqj wkh delolw| ri zrunhuv wr dgdsw wr
d fkdqjlqj hqylurqphqw1 Dv wkh dyhudjh hgxfdwlrq ri wkh zrunirufh lv sure0
deo| fruuhodwhg zlwklq wkh uhjlrq zlwk wkh vl}h ri wkh pdqxidfwxulqj vhfwru/
lqwurgxflqj frqwurov iru hgxfdwlrq frxog dovr eh lqvwuxphqwdo lq fruuhfwlqj
srwhqwldo hvwlpdwlrq eldvhv1

Ilqdoo|/ rxu uhvxowv vkrxog eh lqwhusuhwhg dv lqglfdwlqj wkdw wkh surfhvv
ri uhdoorfdwlrq ri zrunhuv kdv qrw ehhq d vprrwk rqh1 Gdwd rq jurvv  rzv

4<



ehwzhhq gl�huhqw oderu pdunhw vwdwxv wkdw duh ehjjlqqlqj wr ehfrph dydlodeoh
zloo eh dq lqydoxdeoh wrro lq rewdlqlqj d fohduhu slfwxuh derxw wkh ghwhuplqdqw
ri wkhvh pryhphqwv dqg wkh w|shv ri revwdfohv wkdw klqghu d vprrwkhu surfhvv
ri zrunhu uhdoorfdwlrq1
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(1) (2) (4) (3) (5) (6) (7) (8) (9) (10) (11) (12)

Openness -0.064 -0.060 -0.071 -0.062 -0.060 -0.073
(-1.9) (-1.6) (-1.9) (-1.6) (-1.5) (-1.9)

Tariffs 0.014 0.014 0.000 0.022 0.002 0.028
(1.3) (1.4) (0.0) (2.1) (0.2) (2.3)

Black  market  premium

Trade re form index

log  rea l  exchange ra te  
(dom.  cu r rency  vs .  US$) 0.037 0.029

(3.3) (2.1)

log rea l  t rade-weighted 
exchange ra te -0.006 0.044

(-1.2) (3.3)

log trend real  t rade-
we igh ted  exchange ra te 0.044 0.044 0.152 0.134

(1.9) (1.6) (4.1) (-2.9)

rea l  t rade-weighted 
exchange  ra te  dev ia t i on  
from trend -0.005 -0.016 0.043 0.013

(-0.4) (-1.1) (2.5) (0.6)

Contro l  var iables
Lagged  l og  emp loymen t -0.199 -0.152 -0.190 -0.245 -0.310 -0.251 -0.141 -0.107 -0.257 -0.081 -0.220 -0.126

(-3.1) (-2.3) (-2.2) (-3.5) (-3.0) (-3.4) (-1.7) (-1.3) (-3.5) (-0.9) (2.3) (-1.0)

l og  GDP 0.148 0.121 0.121 0.176 0.191 0.185 0.079 0.059 0.018 0.087 0.002 0.091
(3.0) (2.4) (2.3) (3.4) (3.2) (3.5) (1.5) (1.1) (0.3) (1.5) (0.4) (1.2)

Lagged  emp loymen t  
growth 0.101 0.126 0.137 0.153 0.179 0.195 0.095 0.055 0.030 0.082 0.031 0.109

(1.6) (1.8) (1.9) (2.1) (2.3) (2.7) (0.8) (0.5) (0.3) (0.7) (0.3) (0.8)

Lagged log wages 0.000 -0.007 -0.002 -0.022 -0.019 -0.013 -0.058 -0.050 -0.060 -0.051 -0.056 -0.062
(0.0) (-0.4) (-0.2) (-1.1) (-1.0) (0.1) (-2.1) (-1.8) (-2.4) (-1.8) (-2.1) (-1.5)

N 194 207 204 207 205 210 91 92 92 92 92 92
Adj .  Rsq. 0.375 0.284 0.223 0.264 0.197 0.259 0.217 0.296 0.295 0.250 0.310 -0.010
F on  jo i n t  l agged 
res idua ls=0 1.23 1.14 0.68 2.05 2.82 2.98 0.54 0.42 0.46 0.54 0.37 0.75
Prob. > F 0.300 0.340 0.560 0.110 0.040 0.030 0.660 0.739 0.712 0.660 0.780 0.528

Tab le  2 :  Regress ion  resu l ts  for  economy w ide  aggregate  employment

Di f fe rent  measures  o f  rea l  exchange ra te  w i th  openness  
measured as  imports  +  expor ts  as  a  f ract ion  of  GDP

Di f ferent  measures of  rea l  exchange rate  w i th  average leve l  o f  
tariffs

(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

Openness

Tariffs

Black market premium -0.001 0.000 -0.003 -0.001 -0.001 -0.001
(-0.9) (-0.3) (-1.9) (-0.5) (0.9) (-0.5)

Trade reform index 0.005 0.003 0.005 0.002 0.007 0.006
(0.7) (0.3) (0.6) (0.3) (0.8) (0.7)

log real exchange rate 
(dom. currency vs. US$) 0.040 0.038

(3.0) (3.5)

log real trade-weighted 
exchange rate -0.008 0.041

(-1.6) (4.0)

log trend real trade-
weighted exchange rate 0.060 0.041 0.098 0.098

(2.2) (1.3) (3.5) (3.5)

real trade-weighted 
exchange rate deviation 
from trend -0.003 -0.011 0.042 0.015

(-0.2) (-0.8) (3.0) (1.0)

Control variables
Lagged log employment -0.260 -0.225 -0.301 -0.313 -0.427 -0.295 -0.295 -0.249 -0.203 -0.246 -0.331 -0.292

(-3.5) (-3.4) (3.2) (-4.4) (3.7) (-4.1) (-3.5) (3.0) (2.2) (-2.8) (-3.4) (-3.2)

log GDP 0.159 0.147 0.148 0.199 0.243 0.189 0.173 0.139 0.092 0.162 0.153 0.181
(2.9) (2.9) (2.5) (3.7) (3.6) (3.5) (3.3) (2.6) (1.5) (2.8) (2.8) (3.0)

Lagged employment 
growth 0.098 0.114 0.118 0.130 0.168 0.176 0.032 0.050 0.041 0.063 0.063 0.083

(1.3) (1.5) (1.5) (1.7) (1.9) (2.3) (0.5) (0.7) (0.6) (0.9) (0.9) (1.1)

Lagged log wages -0.004 -0.016 -0.003 -0.024 -0.022 -0.012 -0.071 -0.066 -0.043 -0.074 -0.071 -0.083
(-0.3) (-0.8) (-0.2) (-1.2) (-1.1) (-0.6) (-3.4) (-3.0) (-1.6) (-3.2) (3.2) (-3.5)

N 171 180 177 180 178 183 182 198 192 198 198 198
Adj. Rsq. 0.347 0.317 0.197 0.254 0.096 0.268 0.296 0.300 0.338 0.263 0.290 0.205
F on joint lagged 
residuals=0 0.22 0.1 0.36 0.4 2.26 0.25 2.66 0.85 1 0.99 1.2 3.24
Prob. > F 0.884 0.960 0.783 0.754 0.086 0.860 0.050 0.469 0.395 0.397 0.311 0.024

Different measures of real exchange rate with black market Different measures of real exchange rate with trade reform 



(1) (2) (4) (3) (5) (6) (7) (8) (9) (10) (11) (12)

Openness -0.037 -0.039 -0.052 -0.031 -0.040 -0.037
(-1.1) (-1.0) (-1.0) (-0.8) (-1.0) (-1.0)

Tariffs 0.009 0.010 -0.002 0.016 0.000 0.018
(0.8) (1.1) (-0.2) (1.6) (0.0) (1.9)

Black market premium

Trade reform index

log real exchange rate 
(dom. currency vs. US$) 0.045 0.032

(4.0) (2.2)

log real trade-weighted 
exchange rate -0.005 0.044

(-1.0) (3.3)

log trend real trade-
weighted exchange rate 0.035 0.006 0.157 0.138

(1.5) (0.2) (4.5) (3.2)

real trade-weighted 
exchange rate deviat ion 
from trend -0.004 -0.005 0.041 0.011

(-0.3) (-0.3) (2.3) (0.6)

Control variables
Lagged log employment -0.037 -0.014 -0.045 -0.043 -0.036 -0.044 -0.059 -0.039 -0.250 0.018 -0.204 -0.041

(-1.0) (-0.4) (-0.9) (-1.1) (-0.7) (-1.1) (-1.0) (-0.6) (-3.7) (0.3) (-2.2) (-0.6)

Lagged employment 
growth 0.064 0.098 0.099 0.111 0.103 0.141 0.089 0.048 0.029 0.072 0.028 0.102

(1.0) (1.3) (1.4) (1.5) (1.4) (2.0) (0.8) (0.4) (0.3) (0.6) (0.3) (0.8)

Lagged log wages 0.035 0.027 0.022 0.027 0.025 0.035 -0.033 -0.029 -0.055 -0.021 -0.050 -0.029
(3.0) (1.9) (1.7) (1.9) (1.8) (2.8) (-1.6) (-1.4) (-2.7) (-1.0) (-2.3) (-1.3)

N 194 207 204 207 205 210 91 92 92 92 92 92
Adj. Rsq. 0.333 0.213 0.184 0.225 0.178 0.231 0.189 0.272 0.308 0.190 0.324 0.111
F on jo int  lagged 
residuals=0 0.009 0.67 0.74 0.53 0.62 0.42 0.5 0.45 0.43 0.65 0.36 1.14
Prob. > F 0.967 0.572 0.529 0.665 0.605 0.736 0.684 0.720 0.736 0.587 0.782 0.341

Table 3: Regression results for economy wide aggregate employment without control l ing for output

Different measures of real  exchange rate with openness 
measured as imports + exports as a fraction of GDP

Different measures of real exchange rate with average level of 
tariffs

(13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24)

Openness

Tariffs

Black market premium -0.001 -0.001 -0.003 -0.001 -0.001 -0.001
(-1.1) (-0.4) (-2.0) (-0.6) (-0.5) (-0.6)

Trade reform index 0.005 0.006 0.008 0.006 0.009 0.010
(0.6) (0.7) (1.0) (0.7) (1.1) (1.2)

log real exchange rate
(dom. currency vs. US$) 0.049 0.038

(3.9) (3.4)

log real trade-weighted
exchange rate -0.006 0.033

(-1.3) (3.3)
log trend real trade-
weighted exchange rate 0.052 -0.008 0.079 0.074

(2.0) (-0.3) (3.5) (2.8)

real trade-weighted
exchange rate deviation
from trend -0.005 -0.003 0.034 0.014

(-0.4) (-0.2) (2.4) (0.9)

Control variables
Lagged log employment -0.078 -0.058 -0.112 -0.081 -0.067 -0.076 -0.061 -0.067 -0.107 -0.041 -0.115 -0.065

(-2.2) (-1.8) (-2.5) (-2.4) (-1.4) (-2.3) (-1.5) (-1.5) (-2.2) (-0.9) (-2.1) (-1.4)

Lagged employment
growth 0.062 0.096 0.073 0.102 0.094 0.132 -0.017 0.006 0.010 0.011 0.013 0.025

(0.8) (1.3) (1.0) (1.3) (1.2) (1.8) (-0.3) (0.1) (0.1) (0.2) (0.2) (0.4)

Lagged log wages 0.034 0.027 0.025 0.030 0.026 0.039 -0.024 -0.025 -0.026 -0.025 -0.026 -0.028
(2.6) (1.9) (1.9) (2.2) (1.7) (3.2) (-1.6) (-1.6) (-1.7) (-1.6) (-1.7) (-1.8)

N 171 180 177 180 178 183 182 198 198 198 198 198
Adj. Rsq. 0.343 0.270 0.235 0.271 0.211 0.276 0.279 0.251 0.277 0.216 0.280 0.204
F on joint lagged
residuals=0 0.36 0.02 0.98 0.08 0.23 0.09 0.76 1.93 2 1.59 1.91 1.12
Prob. > F 0.995 0.403 0.971 0.876 0.967 0.517 0.126 0.117 0.194 0.130 0.343



(1) (2) (3) (4) (5) (6) (7) (8)

Openness -0.105 -0.144
(-1.4) (-1.9)

Tariffs -0.021 -0.032
(-0.7) (-0.9)

Black market premium -0.001 -0.001
(-0.4) (-0.4)

Trade reform index 0.011 0.014
(0.4) (0.5)

log real exchange rate 
(dom. currency vs. US$) 0.122 0.053 0.152 0.122

(3.8) (1.7) (3.3) (3.5)

Control variables
Lagged log employment -0.306 -0.272 -0.232 -0.241 -0.177 0.009 -0.207 -0.087

(-3.6) (-3.1) (-3.2) (-2.3) (-1.5) (0.2) (-1.7) (-1.1)

log of real wages -0.034 0.025 -0.005 0.003 -0.041 -0.021 -0.010 0.012
(-1.1) (0.7) (-0.2) (0.1) (-1.4) (-0.7) (-0.2) (0.3)

log GDP 0.390 0.301 0.272 0.386 0.033 0.009 0.048 0.026
(3.5) (2.6) (2.9) (2.8) (2.3) (1.4) (2.1) (1.7)

Trend (year) -0.006 -0.001 -0.013 -0.021 0.001 -0.001 -0.001 0.000
(-1.9) (-0.5) (-2.4) (-3.1) (0.5) (-0.3) (-0.2) (0.1)

Lagged employment 
growth 0.071 0.099 0.147 0.191 0.005 -0.049 0.020 0.031

(0.8) (1.1) (1.4) (1.4) (0.0) (-0.5) (0.2) (0.3)

N 138 144 69 69 121 121 135 141
Adj. Rsq. 0.195 0.082 0.427 0.111 0.175 0.083 0.168 0.065
joint F for lagged 
residuals=0 1.44 1.67 2.88 2.56 2.40 3.40 4.03 2.24
Prob. > F 0.236 0.179 0.047 0.067 0.077 0.023 0.009 0.088

Note: wages are instrumented by its lagged values

Table 4: Regression results for manufacturing controlling for output



(1) (2) (3) (4) (5) (6) (7) (8)

Openness -0.102 -0.106
(-1.27) (-1.41)

Tariffs 0.001 0.032
(0.04) (1.70)

Black market premium -0.003 -0.002
(-0.96) (-0.66)

Trade reform index 0.004 0.006
(0.14) (0.24)

log real exchange rate (dom. currency vs. 0.097 0.069 0.080 0.082
(2.99) (2.09) (2.17) (2.57)

Control variables
Lagged log employment -0.119 -0.148 -0.187 -0.190 0.084 0.069 0.050 0.043

(-1.97) (-2.47) (-2.57) (-2.22) (3.70) (3.18) (2.22) (1.87)

log of real wages -0.013 0.034 0.015 -0.046 -0.023 -0.061 -0.024
(-0.39) (1.01) (0.60) (-1.45) (-0.74) (-1.88) (-0.75)

Trend (year) 0.002 0.004 -0.001 0.029 -0.002 -0.002 -0.001 0.000
(0.90) (1.82) (-0.29) (0.98) (-0.94) (-0.68) (-0.43) (0.05)

Lagged employment growth -0.009 0.052 0.114 0.134 -0.078 -0.074 -0.013
(-0.10) (0.58) (1.03) (0.97) (-0.76) (-0.79) (-0.14)

N 138 144 69 69 121 121 135 141
Adj. Rsq. 0.125 0.062 0.368 0.041 0.029 0.016 0.029 0.018
joint F for lagged residuals=0 2.88 1.64 5.29 4.89 1.98 2.93 2.81 2.72
Prob. > F 0.040 0.184 0.003 0.005 0.126 0.041 0.043 0.049

Note: wages are instrumented by its lagged values

Table 5: Regression results for manufacturing without controlling for output



(1) (6) (7) (12) (10) (15) (16) (21)

Openness 0.003 -0.001
(0.3) (-0.0)

Tariffs 0.000 0.000
(-0.1) (-0.1)

Black market premium 0.000 0.000
(-1.1) (-1.0)

Trade reform index 0.013 0.011
(3.5) (3.2)

log real exchange rate 
(dom. currency vs. US$) -0.002 -0.005 -0.006 -0.006

(-0.4) (-0.8) (-0.9) (-1.3)

Control variables
Lagged unemployment -0.461 -0.450 -0.341 -0.427 -0.660 -0.651 -0.651 -0.652

(-6.3) (-6.3) (-2.9) (-3.6) (-7.2) (-7.0) (-7.9) (-8.0)

log of real wages 0.009 0.007 -0.008 -0.009 0.020 0.017 0.021 0.017
(1.5) (1.2) (-1.0) (-1.2) (2.5) (2.1) (2.4) (1.9)

log GDP -0.062 -0.055 0.000 0.000 -0.081 -0.078 -0.106 -0.100
(-4.2) (-4.3) (-0.1) (0.3) (-4.9) (-5.1) (-6.4) (-6.3)

Lagged unemployment 
increase 0.126 0.139 0.160 0.213 0.208 0.217 0.245 0.278

(1.9) (2.1) (1.6) (2.0) (2.8) (2.9) (3.4) (3.9)

N 236 245 108 109 185 192 200 208
Adj. Rsq. 0.244 0.230 0.255 0.241 0.301 0.284 0.265 0.237
joint F for lagged 
residuals=0 0.17 0.22 3.37 1.10 3.47 5.08 2.28 4.31
Prob. > F 0.914 0.879 0.023 0.356 0.019 0.002 0.082 0.006

Table 6: Regression results for unemployment



Uhihuhqfhv
^4` Dqghuvrq/ S1 �Olqhdu Dgmxvwphqw Frvwv dqg Vhdvrqdo Oderu Ghpdqg=

Hylghqfh iurp Uhwdlo Wudgh Ilupv� Txduwhuo| Mrxuqdo ri Hfrqrplfv1 Yro
FYLLL +7, Qryhpehu4<<6> ss 434804375

^5` Exujxhvv/ V1 dqg P1 Nqhwwhu/ �Dq lqwhuqdwlrqdo frpsdulvrq ri hpsor|0
phqw dgmxvwphqw wr h{fkdqjh udwh  xfwxdwlrqv�/ QEHU Zrunlqj Sdshu
qr1 8;94/ Ghfhpehu 4<<91

^6` Fxuulh/ M1 dqg D1 Kduulvrq/ �Wudgh uhirup dqg oderu pdunhw dgmxvwphqw
lq Prurffr�/ Oderu Pdunhwv Zrunvkrs/ Wkh Zruog Edqn/ Mxo| 4<<7

^7` Hgzdugv/ Vhedvwldq/ �Wudgh rulhqwdwlrq/ glvwruwlrqv dqg jurzwk lq gh0
yhorslqj frxqwulhv�/ Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ yro1 6< +4<<5,=
6408:1

^8` Hgzdugv/ Vhedvwldq/ �Pdfurhfrqrplf vwdelol}dwlrq lq Odwlq Dphulfd=
uhfhqw h{shulhqfh dqg vrph vhtxhqflqj lvvxhv�/ Lqvwlwxwh iru Srolf| Uh0
irup +LSU:<,/ Mdqxdu| 4<<71

^9` Hdvwhuo|/ Z1 Ord|}d/ Q1 dqg Prqwlho/ S1 �Kdv Odwlq Dphulfd*v srvw0
uhirup jurzwk ehhq glvvdsrlqwlqjB�1 Mdqxdu| 4<<:1 Iruwkfrplqj lq wkh
Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv1

^:` Ihuqdqgh}0Duldv/ H1 dqg Prqwlho/ S1 �Uhirup dqg Jurzwk lq Odwlq
Dphulfd= Doo sdlq/ qr jdlqB�1 Plphr Lqwhu0Dphulfdq Ghyhorshphqw
Edqn

^;` Iudqnho/ M1 dqg G1 Urphu/ �Wudgh dqg jurzwk= dq hpslulfdo lqyhvwljd0
wlrq�/ QEHU Zrunlqj Sdshu qr1 87:9/ Pdufk 4<<91

^<` Jrogidmq/ L dqg Ydoghv/ U1/ � Wkh Diwhupdwk ri dssuhfldwlrqv�1 Xqsxe0
olvkhg gudiw1

^43` Jurvvpdq/ J1 dqg H1 Khospdq Lqqrydwlrqv dqg Jurzwk= Whfkqrorjlfdo
Frpshwlwlrq lq wkh Joredo Hfrqrp|1 PLW Suhvv/ 4<<51

^44` Kdphuphvk/ G1 Oderu Ghpdqg1 Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<<61
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^45` Kduulvrq/ Dqq �Rshqqhvv dqg jurzwk= d wlph0vhulhv/ furvv frxqwu|
dqdo|vlv iru ghyhorslqj frxqwulhv�/ Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/
yro1 7; +4<<9,= 74<077:1

^46` Kduulvrq/ D1 dqg D1 Uhyhqjd/ �Wkh h�hfwv ri wudgh srolf| uhirup= zkdw
gr zh uhdoo| nqrzB�/ QEHU Zrunlqj Sdshu qr1 8558/ Dxjxvw 4<<81

^47` Orud H1 ) Eduuhud I1 �Xqd ghfdgd gh Uhirupdv Hvwuxfwxudohv hq Dphu0
lfd Odwlqd= Ho Fuhflplhqwr | od Surgxfwlylgdg |d qr vrq frpr dqwhv1
Plphr Lqwhu0Dphulfdq Ghyhorsphqw Edqn1 Iheuxdu| 4<<:1

^48` Ohdphu/ H1 �Phdvxuhv ri rshqqhvv�1 Wudgh Srolf| lvvxhv dqg Hpslulfdo
Dqdo|vlv1 Xqlyhuvlw| ri Fklfdjr Suhvv1 4<;;1

^49` Phoohu/ S1 dqg D1 Wrnpdq/ �Fkloh= Dshuwxud frphufldo/ hpsohr |
vdodulrv�/ R�flqd Uhjlrqdo gh od RLW sdud Dpìulfd Odwlqd/ 4<<9

^4:` Sdhv gh Eduurv/ U1 hw do1/ �Eudvlo= dehuwxud frphufldo h phufdgr gh
wudedokr�/ R�flqd Uhjlrqdo gh od RLW sdud Dpìulfd Odwlqd/ 4<<9

^4;` Uhyhqjd/ Dqd/ �Hpsor|phqw dqg zdjh h�hfwv ri wudgh olehudol}dwlrq/
wkh fdvh ri Ph{lfdq pdqxidfwxulqj/ Wkh Zruog Edqn/ Srolf| Uhvhdufk
Zrunlqj Sdshu qr1 4857/ Rfwrehu 4<<8

^4<` Vddyhgud/ Mdlph/ �Shuý= Dshuwxud frphufldo/ hpsohr | vdodulrv�/ R�flqd
Uhjlrqdo gh od RLW sdud Dpìulfd Odwlqd/ 4<<9

^53` Udpd/ P1 �Wkh Oderu Pdunhw dqg Wudgh Uhirup lq Pdqxidfwxulqj� lq
H�hfwv ri Surwhfflrqlvp lq d Vpdoo Frxqwu|1 Zruog Edqn1Uhjlrqdo dqg
Vhfwruldo Vwxglhv/ 4<<71

^54` Ureelqv/ Grqdog/ �KRV klwv idfwv= idfwv zlq�/ KLLG/ Rfwrehu 4<<91
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