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Gr Lqvlghu Wudglqj Odzv ZrunB�

Duwxur Eulv

\doh Vfkrro ri Pdqdjhphqw

Rfwrehu 5333

�L dp judwhixo wr Zloo Jrhw}pdqq/ \umù Nrvnlqhq/ Lyr Zhofk/ dqg Mh� Zxujohu iru iuxlwixo glvfxvvlrqv dqg

frpphqwv/ dqg wr Ioruhqflr Oösh} gh Vlodqhv dqg Xwsdo Ekdwwdfkdu|d iru wkhlu xqsxeolvkhg gdwd1 Qlqj ]kx kdv

surylghg h{fhoohqw uhvhdufk dvvlvwdqfh1 Dgguhvv iru fruuhvsrqghqfh= Duwxur Eulv1 \doh Vfkrro ri Pdqdjhphqw/ Er{

53;533/ Qhz Kdyhq/ FW 398530;533/ XVD1 Skrqh= +536, 765 83:</ id{= +536, 765 9<:3/ hpdlo= duwxur1eulvC|doh1hgx



Devwudfw

E| fdofxodwlqj dq hvwlpdwhg phdvxuh ri xqghwhfwhg lqvlghu wudglqj/ wklv sdshu vkrzv wkdw sur�wv pdgh

e| lqiruphg frusrudwh lqvlghuv sulru wr whqghu r�hu dqqrxqfhphqwv lqfuhdvh diwhu wkh �uvw hqirufhphqw ri

lqvlghu wudglqj odzv1 L dqdo|}h wkh h�hfwv ri Lqvlghu Wudglqj uhjxodwlrq rq d vdpsoh ri 8/3<< dftxlvlwlrqv

lq 89 gl�huhqw frxqwulhv/ dqg hvwlpdwh wkh sur�wv gxh wr lqvlghu wudglqj iurp wkh deqrupdo yroxph lq

wkh zhhnv sulru wr wkh dqqrxqfhphqw/ xqghu wkh dvvxpswlrq wkdw lqvlghuv sxufkdvh wkrvh vkduhv dw wkh

suhydlolqj sulfh dqg krog wkhp xqwlo wkh sxeolf dqqrxqfhphqw1 L �qg wkdw odzv wkdw survhfxwh lqvlghu

wudglqj idlo wr holplqdwh sur�wv pdgh e| lqvlghuv/ dqg pdnh dftxlvlwlrqv pruh h{shqvlyh1 Zh frqfoxgh

wkdw/ e| lqfuhdvlqj wkh pdunhw uhdfwlrq wr dq dftxlvlwlrq/ Lqvlghu Wudglqj odzv pdnh lw sur�wdeoh wr ylrodwh

wkhp1

Nh|zrugv= lqvlghu wudglqj/ wdnhryhuv/ pdunhw uhjxodwlrq1

MHO fodvvl�fdwlrq frghv= J6;/ J67/ J48



Phujhu dfwlylw| durxqg wkh zruog kdv lqfuhdvhg gudpdwlfdoo| lq wkh sdvw ghfdgh1 Wkh pdunhw iru

frusrudwh frqwuro kdv ehhq uxqqlqj dw d ihyhu slwfk/ zlwk wkh qxpehu ri ghdov lq 4<<< xs 496( ryhu

wkh 4<<3 �jxuh ri 43/384 dqqrxqfhphqwv1 Lqwhuqdwlrqdo dqg furvv0erughu wudqvdfwlrqv/ zklfk uhvshfwlyho|

dffrxqwhg iru 6;( dqg 5;( ri wkh wrwdo dftxlvlwlrqv lq 4<<< frqwlqxh wr eh ixhohg e| wkh joredol}dwlrq

ri wkh zruog hfrqrp|14 Dqg zlwk phujhuv uxqqlqj dw wklv sdfh/ pdq| qdwlrqdo uhjxodwruv 0wkh VHF dqg

lwv frxqwhusduwv deurdg/ duh jhwwlqj wrxjkhu rq lqvlghu wudglqj/ vlqfh kljk wdnhryhu dfwlylw| jhqhudoo|

vsdzqv erxwv ri lqvlghu wudglqj1 Lw lv riwhq fodlphg wkdw uhjxodwruv kdyh dq lqfhqwlyh wr surwhfw plqrulw|

vkduhkroghuv ehfdxvh ri frpshwlwlrq dprqj h{fkdqjhv iru qhz lqyhvwruv/ dqg wkh delolw| ri frusrudwlrqv

wr udlvh fdslwdo lq dowhuqdwlyh pdunhwv1 Iru h{dpsoh/ wkh Vhfxulwlhv dqg H{fkdqjh Frpplvvlrq ghflghg

lq 4<67 wkdw lqvlghu wudglqj +LW khuhdiwhu, vkrxog eh surklelwhg1 Vlqfh wkhq prvw ghyhorshg hfrqrplhv/

dqg vhyhudo hphujlqj pdunhwv/ kdyh sdvvhg dqg hqirufhg odzv wkdw surklelw xqglvforvhg wudglqj edvhg rq

lqvlgh lqirupdwlrq1 Hudglfdwlqj vxfk d sudfwlfh kdv ehfrph rqh ri wkh prvw lpsruwdqw jrdov ri pdunhw

uhjxodwruv15

\hw/ wkhuh lv ryhuzkhoplqj hylghqfh vkrzlqj wkdw/ dowkrxjk loohjdo/ vwhdowk wudglqj e| frusrudwh lqvlghuv

shuvlvwv1 Phxoeurhn +4<<5, uhsruwv 4;6 fdvhv ri loohjdo lqvlghu wudglqj hslvrghv lq wkh shulrg 4<:<04<;<1 Wkh

phgldq lqvlghu sur�w shu hslvrgh zdv '57/9:6/ dqg wkh phgldq shqdow| '54/333 gxulqj wkh vdpsoh shulrg1

Nhrzq dqg Slqnhuwrq +4<;4, frqfoxgh wkdw wkh vwrfn sulfh uxqxsv ri wdujhw �upv suhfhglqj wdnhryhu

dqqrxqfhphqwv duh dwwulexwdeoh wr loohjdo wudglqj rq lqvlgh lqirupdwlrq1 Ri frxuvh/ qrw doo LW lv loohjdo=

Odnrqlvkrn dqg Ohh +5333, grfxphqw wkdw lq pruh wkdq kdoi ri doo frpsdqlhv olvwhg rq wkh Q\VH/ Dph{/

dqg Qdvgdt h{fkdqjhv gxulqj wkh 4<:804<<8 shulrg wkhuh lv vrph lqvlghu dfwlylw| lq d jlyhq |hdu16 Uhvhdufk

lv mxvw ehjlqqlqj wr vkrz wkh h{whqw ri LW lq rwkhu frxqwulhv +vhh Srsh hw do1 +4<<3, iru wkh XN/ dqg Hfner

dqg Vplwk +4<<;, iru wkh dqdo|vlv ri wkh Qruzhjldq pdunhw,1

4Vrxufh= Vhfxulwlhv Gdwd Frusrudwlrq1 Wkhuh zhuh 43/384 dftxlvlwlrqv lq 4<<3/ h{foxglqj OER ghdov/ vslqr�v/ uhfds0

lwdol}dwlrqv/ vhoi0whqghu dqg h{fkdqjh r�huv/ uhsxufkdvhv/ plqrulw| vwdnh sxufkdvhv/ dftxlvlwlrqv ri uhpdlqlqj lqwhuhvw dqg

sulydwl}dwlrqv1 Rxw ri wkh wrwdo qxpehu/ 7/:6: zhuh lqwhuqdwlrqdo ghdov/ dqg 5/999 zhuh furvv0erughu wudqvdfwlrqv1 Lq 4<<</

wkhuh zhuh 59/858 dqqrxqfhphqwv +43/33: lqwhuqdwlrqdo/ :/6:3 furvv0erughu,1 Zruogzlgh phujhuv dqg dftxlvlwlrqv klw d uhfrug

'515 wuloolrq grooduv lq wkh �uvw qlqh prqwkv ri 4<<< +vhh Exvlqhvv Zhhn/ Rfwrehu 4;/ 4<<<,1
5Wkh X1V1 Vhfxulwlhv dqg H{fkdqjh Frpplvvlrq vwdwhv wkdw �ehfdxvh lqvlghu wudglqj xqghuplqhv lqyhvwru frq�ghqfh lq wkh

idluqhvv dqg lqwhjulw| ri wkh vhfxulwlhv pdunhwv/ wkh Frpplvvlrq kdv wuhdwhg wkh ghwhfwlrq dqg survhfxwlrq ri lqvlghu wudglqj

ylrodwlrqv dv rqh ri lwv hqirufhphqw sulrulwlhv1� +Vhh zzz1vhf1jry,1 Wkh Hxurshdq Gluhfwlyh rq Lqvlghu Wudglqj dovr ghfoduhv

lwv sxusrvh lq wkh suhdpeoh= �Zkhuhdv/ e| ehqh�wlqj fhuwdlq lqyhvwruv dv frpsduhg zlwk rwkhuv/ lqvlghu ghdolqj lv olnho|

wr xqghuplqh wkdw frq�ghqfh dqg pd| wkhuhiruh suhmxglfh wkh vprrwk rshudwlrq ri wkh pdunhw> ^111` Zkhuhdv wkh qhfhvvdu|

phdvxuhv vkrxog wkhuhiruh eh wdnhq wr frpedw lqvlghu ghdolqj111�1 +Frxqflo Gluhfwlyh ;<28<5 Frruglqdwlqj Uhjxodwlrqv rq

Lqvlghu Wudglqj,
6Vhh dovr Ilqqhuw| +4<:9,1
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Li LW odzv kdyh qrw ehhq deoh wr dfklhyh wkhlu pdlq jrdo ru holplqdwlqj xqglvforvhg wudghv e| lqvlghuv/

wkh txhvwlrq wkdw dulvhv lv zkdw wkhlu h�hfw kdv ehhq/71 Lqlwldoo| rqh fdq irupxodwh wzr gl�huhqw k|srwkh0

vhv1 Vlqfh uhjxodwlrq pdnhv loohjdo lqvlghu wudglqj pruh frvwo| �shqdowlhv/ ohjdo ihhv/ orvv ri uhsxwdwlrq�/

lqvlghu wudglqj hslvrghv/ dqg wkh sur�wv wkdw lqvlghuv uhdol}h/ vkrxog ghfuhdvh diwhu wkh sdvvlqj ri LW odzv1

Dowhuqdwlyho|/ vwulfw hqirufhphqw ri wkh odz frxog fuhdwh prqrsro| sur�wv iru dq|rqh zkr frxog �qg d zd|

wr flufxpyhqw wkh odz lwvhoi1 Dqg/ li dv wkh wkhruhwlfdo dqg hpslulfdo olwhudwxuh8 vkrz/ pdunhwv ehfrph

pruh oltxlg zkhq LW odzv duh lq sodfh/ wkhq lw lv srvvleoh wkdw/ e| edqqlqj wudglqj e| lqvlghuv/ uhjxodwruv

kdyh pdgh lw pruh sur�wdeoh/ dqg wkxv pruh dwwudfwlyh wr wkrvh zloolqj wr ulvn survhfxwlrq1

Wklv sdshu dgguhvvhv wklv lpsruwdqw txhvwlrq e| dqdo|}lqj wkh lqvlghuv* ehkdylru sulru wr whqghu r�hu

dqqrxqfhphqwv1 Wkh srzhu ri p| uhvxowv frphv iurp wkh lqwhuqdwlrqdo furvv0vhfwlrq ri uhjxodwru| uhjlphv1

Dv vxfk/ d vlplodu vwxg| lq rqh frxqwu| zrxog rqo| surylgh zhdn uhvxowv1 L xvh d odujh vdpsoh ri 8/3<<

dftxlvlwlrqv lq 89 gl�huhqw frxqwulhv/ iru wkh shulrg Mdqxdu| 4<<3 wr Ghfhpehu 4<<<1 Wkh vdpsoh lv ulfk

qrw rqo| ehfdxvh ri wkh odujh qxpehu ri frxqwulhv/ exw dovr ehfdxvh vrph ri wkh vwrfn h{fkdqjhv kdyh

lqwurgxfhg dqg hqirufhg LW odzv gxulqj wkh vdpsoh shulrg1 L frqvwuxfw dq hvwlpdwru ri xqghwhfwhg LW

sur�wv xvlqj wkh qxpehu ri vkduhv deqrupdoo| sxufkdvhg gxulqj wkh odvw ihz zhhnv sulru wr d whqghu r�hu

dqqrxqfhphqw/ xqghu wkh dvvxpswlrq wkdw lqvlghuv sxufkdvh wkrvh vkduhv dw wkh fxuuhqw sulfh dqg nhhs

wkhp xqwlo wkh sxeolf dqqrxqfhphqw1 Wklv surylghv d vlpsoh sur�w phdvxuh1 L doorz iru frpsdulvrqv dfurvv

�upv e| qrupdol}lqj e| wkh wrwdo wdnhryhu surfhhgv1

Wkh pdlq �qglqj ru wkh sdshu lv vxusulvlqj1 Diwhu wkh hqirufhphqw ri LW odzv/ lqvlghuv dssursuldwh

d odujhu sruwlrq ri wkh wrwdo wdnhryhu jdlqv1 Wkh vljql�fdqfh ri wklv uhvxow lv urexvw diwhu frqwuroolqj iru

oltxlglw|/ vl}h/ frxqwu|0vshfl�f dqg whqghu r�hu0vshfl�f yduldeohv1 1 Wkh furvv0vhfwlrqdo dqdo|vlv frq�upv dq

lqfuhdvh lq LW sur�wv diwhu hqirufhphqw ri LW uhjxodwlrq/ exw d qhjdwlyh uhodwlrqvkls ehwzhhq wkh wrxjkqhvv

ri wkh odz dqg LW sur�wv diwhu lwv hqirufhphqw1 L �qg wkh X1V1 wr eh wkh frxqwu| zkhuh lqvlghu sur�wv duh

wkh orzhvw/ exw dovr zkhuh LW uhjxodwlrq lv wrxjkhvw1 Wkh dprxqw ri sur�wv uhdol}hg e| lqvlghuv lv uhodwlyho|

kljkhu lq Zhvwhuq dqg Qruglf Hxursh dqg lq Fdqdgd/ dqg orzhu lq wkh XV/ dv phqwlrqhg deryh/ lq wkh XN/

7Wkh pdlq dvvxpswlrq xqghuo|lqj wkh wkhruhwlfdo olwhudwxuh rq LW uhjxodwlrq lv wkdw LW odzv frpsohwho| uhpryh wkh srv0

vlelolw| ri wudglqj e| frusrudwh lqvlghuv lq uhjxodwhg pdunhwv1 Ghihqgdqwv ri wkh LW surklelwlrq dujxh wkdw +l, e| lpsurylqj

lqirupdwlrq glvforvxuhv/ LW odzv uhgxfh djhqf| frvwv dqg rssruwxqlvwlf pdqdjhuldo ehkdylru +Vklq/ 4<<9,/ +ll, uhgxfh lqiru0

pdwlrq dv|pphwulhv dprqj pdunhw sduwlflsdqwv dqg wkxv lpsuryh oltxlglw| +Frshodqg dqg Jdodl/ 4<;6/ Ohodqg/ 4<<5,/ dqg

+lll, hqkdqfh wkh frq�ghqfh lq wkh pdunhw dqg wkhuhiruh lqfuhdvh wkh sduwlflsdwlrq ri ruglqdu| lqyhvwruv lq wkh vwrfn h{fkdqjh

+Dxvxeho/ 4<<3,1 Wudglqj e| frusrudwh lqvlghuv zlwk vxshulru lqirupdwlrq/ rq wkh rwkhu kdqg/ vkrxog eh shuplwwhg ehfdxvh

+l, lw ohdgv wr pruh lqirupdwlrqdoo| h!flhqw vwrfn pdunhwv +Pdqqh/ 4<99/ Ohodqg/ 4<<5,/dqg +ll, lw lv dq h�hfwlyh zd| ri

frpshqvdwlqj pdqdjhuv +G|h/4<;7,1
8Frshodqg dqg Jdodl/ 4<;6/ Ohodqg/ 4<<5/ dprqj wkh wkhruhwlfdo sdshuv/ dqg Ehq|/ 4<<</ rq wkh hpslulfdo vlgh1
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dqg lq Dxvwudold1 Doo hovh htxdo/ frxqwulhv ri Iuhqfk ru Vsdqlvk ohjdo ruljlq glvsod| wkh odujhvw LW sur�wv1

L uxoh rxw irxu dowhuqdwlyh uhdvrqv zk| deqrupdo yroxph frxog mxvw eh dq lqglfdwlrq ri rxwvlghuv* wudglqj1

Iluvw/ L vkrz wkdw wkh sur�w phdvxuh lv xquhodwhg wr wkh vl}h ri wkh wrhkrog dftxluhg e| wkh elgghu sulru wr

wkh dftxlvlwlrq1 D frqvlghudeoh sursruwlrq ri wkh vwrfn sulfh uxqxs ehiruh wkh sxeolf dqqrxqfhphqw ri d

whqghu r�hu fdq eh dwwulexwdeoh wr rshq pdunhw wudghv e| wkh dftxluru +vhh Plnnhovrq dqg Uxedfn/ 4<;8/

dqg Fkrl/ 4<<4,1 Krzhyhu/ wkh h�hfw ri wkh wrhkrog grhv qrw khos h{sodlq wkh pdjqlwxgh ri wkh sur�w

phdvxuh lq wkh furvv0vhfwlrqdo uhjuhvvlrqv= zkloh wkh LW sur�w phdvxuh lv srvlwlyh lq 4/<:9 dftxlvlwlrqv lq

wkh vdpsoh/ rqo| lq 486 fdvhv wkh elgghu dftxluhv vkduhv lq wkh wdujhw lq wkh vl{ prqwkv wkdw suhfhgh wkh

whqghu r�hu dqqrxqfhphqw1 Vhfrqg/ L frqvlghu wkh h�hfw ri uxpruv rq wkh suh0dqqrxqfhphqw deqrupdo

yroxph1 Lq 587 fdvhv wkh ghdo lv uxpruhg ehiruh frq�updwlrq e| wkh sduwlhv lqyroyhg1 Wklv frxog gulyh

khdy| wudglqj e| rxwvlgh lqyhvwruv1 \hw/ L gr qrw �qg d vljql�fdqw uhodwlrqvkls ehwzhhq wkh h{lvwhqfh ri

uxpruv dqg wkh dprxqw ri sur�wv uhdol}hg sulru wr wkh sxeolf dqqrxqfhphqw1 Wklug/ deqrupdo yroxph

pljkw eh gxh wr lqvwlwxwlrqdo wudghuv zkr duh deoh wr fruuhfwo| suhglfw wdnhryhu wdujhwv1 Zkloh wkhuh lv qr

uhdvrq zk| wkh lqvwlwxwlrqdo wudghuv* ehkdylru vkrxog fkdqjh durxqg wkh �uvw hqirufhphqw ri lqvlghu wudglqj

uhjxodwlrq/ wkh phdvxuh ri lqvlghu wudglqj sur�wv zh sursrvh lqfoxghv wkh sulfh h�hfw ri wkh wudgh1 Vlqfh

lqvwlwxwlrqdo wudghv xvxdoo| kdyh d odujhu sulfh lpsdfw/ L h{shfw lw wr dffrxqw iru d vpdoo sduw ri wkh wrwdo

sur�wv1 Ilqdoo|/ L frqvlghu wkh srvvlelolw| ri oxfn| wudglqj e| rxwvlgh lqyhvwruv wkdw vxeplw vl}hdeoh rughuv

dw wkh uljkw wlph1 L glvuhjdug wkdw h{sodqdwlrq e| uroolqj edfn wkh hvwlpdwlrq zlqgrz iru p| LW sur�w

phdvxuh= L �qg wkdw/ zkhq fdofxodwhg ryhu d shulrg ri 0453 wr 093 gd|v sulru wr wkh sxeolf dqqrxqfhphqw/

wkh deqrupdo yroxph lv srvlwlyh rqo| lq 646 fdvhv1 Lq wkh odvw vl{w| gd|v/ lw lv srvlwlyh lq 4/93: ghdov1

Wkh sdshu surylghv rwkhu slhfhv ri lqwhuhvwlqj hylghqfh1 L �qg wkdw elg sulfhv/ dqg frqvhtxhqwo| wkh

pdunhw uhdfwlrq wr d wdnhryhu dqqrxqfhphqw/ lqfuhdvh dv LW odzv ehfrph h�hfwlyh1 L surylgh wzr dowhuqdwlyh

h{sodqdwlrqv iru wkdw uhvxow1 Iluvw/ ehfdxvh rzqhuvkls frqfhqwudwlrq ghfuhdvhv diwhu wkh sdvvlqj ri LW odzv

+Ehq|/ 4<<<,/ wdnhryhuv ehfrph pruh h{shqvlyh +Exunduw/ Jurpe/ dqg Sdqxq}l/ 4<<;,1 Vhfrqg/ LW odzv

duh riwhq dffrpsdqlhg e| rwkhu ohjlvodwlyh phdvxuhv wkdw dlp wr uhjxodwh �qdqfldo pdunhwv lq jhqhudo dqg

wr irvwhu dftxlvlwlrqv lq sduwlfxodu1 Pruh frpshwlwlrq lq wkh pdunhw iru frusrudwh frqwuro gulyhv sulfhv xs1

Ilqdoo|/ L grfxphqw wkdw/ diwhu wkh hqirufhphqw ri LW uhjxodwlrq/ wkh qxpehu ri �upv iru zklfk p|

hvwlpdwh ri lqvlghuv* sur�wv lv srvlwlyh lqfuhdvhv1 Ehiruh LW uhjxodwlrq/ L �qg hylghqfh ri lqvlghu wudglqj lq

65 shufhqw ri wkh dftxlvlwlrqv vwxglhg1 Vxfk shufhqwdjh lqfuhdvhv wr 85 shufhqw diwhu wkh �uvw hqirufhphqw

ri wkh odz1 Wklv phdqv wkdw fdvhv ri xqghwhfwhg lqvlghu wudglqj ehfrph pruh iuhtxhqw dqg pruh sur�wdeoh

zkhq LW lv surklelwhg1 L frqfoxgh wkdw LW odzv/ e| surklelwlqj LW dqg e| fuhdwlqj sur�w rssruwxqlwlhv

wr lqvlghuv/ kdyh pdgh lw pruh sur�wdeoh1 L kljkoljkw wkh lpsruwdqfh ri ohjlvodwlyh lqlwldwlyhv wkdw/ zkloh
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uxolqj rxw xqghvludeoh sudfwlfhv e| lqvlghuv/ hqkdqfh wkh ghwhfwlrq phfkdqlvpv/ dqg vhyhuho| lqfuhdvh wkh

shqdowlhv iru wkrvh zkr ylrodwh wkh odz1

Wkh qh{w Vhfwlrq ri wkh sdshu ghvfulehv wkh gdwd dqg lwv vrxufhv1 Lq Vhfwlrq LL L dqdo|}h wkh sulfh

shuirupdqfh ri wdujhw �upv durxqg whqghu r�hu dqqrxqfhphqwv1 Lq Vhfwlrq LLL L eulh | ghvfuleh wkh

gl�huhqfhv lq LW uhjxodwlrq dfurvv frxqwulhv/ dqg vwxg| wkh h�hfw ri LW odzv rq wkh wdnhryhu udwh/ wkh

pdunhw uhdfwlrq wr wkh dftxlvlwlrq/ dqg wkh elg sulfh1 Lq Vhfwlrq LY L ghvfuleh p| phdvxuh ri LW sur�wv

dqg surylgh suholplqdu| uhvxowv1 Lq Vhfwlrq Y L surylgh furvv0vhfwlrqdo hylghqfh rq wkh uhodwlrqvkls ehwzhhq

LW sur�wv dqg uhjxodwlrq1 Vhfwlrq Y frqfoxghv wkh sdshu1

L Gdwd

L froohfw dq lqlwldo vdpsoh ri wdnhryhu dqqrxqfhphqwv wkdw wrrn sodfh ehwzhhq Mdqxdu| 4/ 4<<3/ dqg Ghfhp0

ehu 64/ 4<<<1 P| sulpdu| vrxufh lv wkh Vhfxulwlhv Gdwd Frusrudwlrq Phujhuv dqg Dftxlvlwlrqv Gdwdedvh1

Wkh dqdo|vlv lv uhvwulfwhg wr sxeolfo| olvwhg frpsdqlhv/ dqg L h{foxgh iurp wkh lqlwldo vdpsoh OER ghdov/ dv

zhoo dv vslqr�v/ uhfdslwdol}dwlrqv/ vhoi0whqghu dqg h{fkdqjh r�huv/ uhsxufkdvhv/ plqrulw| vwdnh sxufkdvhv/

dftxlvlwlrqv ri uhpdlqlqj lqwhuhvw/ dqg sulydwl}dwlrqv1

Wkhuh duh ;/:55 dqqrxqfhphqwv wkdw vdwlvi| wkh deryh fulwhuld1 L dgglwlrqdoo| h{foxgh vhfrqg ru vxevh0

txhqw elgv9 +5/86; dqqrxqfhphqwv,/ dqg revhuydwlrqv iru zklfk uhohydqw lqirupdwlrq: frxog qrw eh irxqg1

Wkh �qdo vdpsoh ri wdnhryhuv frpsulvhv 8/3<< dqqrxqfhphqwv/ fruuhvsrqglqj wr 89 gl�huhqw frxqwulhv1

Dprqj wkhp/ 55 duh ghyhorshg hfrqrplhv/ 58 duh hphujlqj pdunhwv/ dqg < duh ghyhorslqj frxqwulhv1 E|

uhjlrq/ L kdyh revhuydwlrqv iurp 5 frxqwulhv lq Qruwk Dphulfd/ < lq Odwlq Dphulfd/ 9 lq Hdvwhuq Hxursh/

48 lq Zhvwhuq Hxursh/ wkh 7 frxqwulhv iurp Qruglf Hxursh/ 45 iurp Vrxwk0Hdvw Dvld/ 4 iurp wkh Plggoh

Hdvw/ 8 iurp Diulfd/ dqg 5 iurp Rfhdqld1 X1V1 whqghu r�huv dffrxqw iru durxqg 7< shufhqw ri wkh vdpsoh/

XN whqghu r�huv iru dqrwkhu 44 shufhqw1 Wdeoh 4 glvsod|v vrph vxppdu| vwdwlvwlfv iru wkh lqlwldo vdpsoh/

glvdjjuhjdwhg e| frxqwu|1 Durxqg wkh zruog/ rqo| 9 shufhqw ri wkh dftxlvlwlrqv duh krvwloh1 Wklv qxpehu

lv idluo| xqlirup +81<3 shufhqw iru wkh XV/ ;14; shufhqw iru wkh XN,1 Vfkzhuw +5333,/ xvlqj X1V1 gdwd iurp

4<:8 wr 4<<9/ vkrzv wkdw 633 rxw ri 5/679 dftxlvlwlrqv duh fodvvl�hg dv Krvwloh e| VGF1 Dgglwlrqdoo|/ Wdeoh

4 uhsruwv wkh dyhudjh pdunhw ydoxh ri wkh wdujhw �up lq grooduv1 Lq HX frxqwulhv/ h{fhsw Juhhfh dqg wkh

XN/ wkh w|slfdo wdujhw �up lv odujhu wkdq dyhudjh1 Wdujhw �upv lq hphujlqj pdunhwv duh xvxdoo| vpdoo

lq vl}h1 Ilqdoo|/ wkh vxffhvv udwh lq wkh X1V1 lv 881;9 shufhqw/ wkdw frpsduhv wr dq dyhudjh 73185 shufhqw

zruogzlgh1
9Wr wdnh d frqvhuydwlyh dssurdfk/ L gurs dq| elg rfxuulqj zlwklq d zlqgrz ri irxu |hduv uhodwlyh wr dq lqlwldo dqqrxqfhphqw1
:Qdph ri wkh wdujhw �up dqg2ru gdwh ri dqqrxqfhphqw1
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^Lqvhuw Wdeoh 4`

Lq rughu wr dqdo|}h wkh wlph vhulhv ehkdylru ri wkh pdunhw iru frusrudwh frqwuro/ L sorw lq Iljxuh 4 wkh

qxpehu ri dftxlvlwlrqv e| |hdu1 Wkh wuhqg lv lqfuhdvlqj lq wkh X1V1 dv zhoo dv lq wkh uhvw ri frxqwulhv1

Lqwhuhvwlqjo|/ dftxlvlwlrqv ri qrq0X1V1 �upv kdyh lqfuhdvhg gudpdwlfdoo| vlqfh 4<<:1 Lq idfw/ 93 shufhqw ri

doo qrq0X1V1 dftxlvlwlrqv lq p| vdpsoh kdsshqhg lq wkh odvw wkuhh |hduv ri wkh vdpsoh shulrg1

^Lqvhuw Iljxuh 4`

L dovr uhsruw wkh wlph vhulhv ri wdnhryhu udwhv lq Wdeoh 51 Wkh wdnhryhu udwh lv fdofxodwhg dv lq Frpphqw

dqg Vfkzhuw +4<<8,/ dv wkh qxpehu ri dftxlvlwlrqv lq d jlyhq |hdu qrupdol}hg e| wkh qxpehu ri �upv lq

wkh frxqwu|*v pdlq h{fkdqjh+v,1 Lq wklv fdvh/ wr kdyh d pruh phdqlqjixo phdvxuh/ vhfrqg dqg vxevhtxhqw

elgv duh lqfoxghg lq wkh fdofxodwlrq1 Wkh qxpehu ri �upv lq dq h{fkdqjh iru d sduwlfxodu |hdu lv rewdlqhg

iurp wkh Lqwhuqdwlrqdo Ihghudwlrq ri Vwrfn H{fkdqjhv1 Wkh wrwdo qxpehu ri �upv lq wkh X1V1 lqfoxghv �upv

olvwhg lq Q\VH/ Qdvgdt/ dqg Dph{1

^Lqvhuw Wdeoh 5`

Durxqg 6 shufhqw ri doo �upv wudglqj lq X1V1 h{fkdqjhv vx�hu dq dftxlvlwlrq dwwhpsw lq 4<<31 Wklv

qxpehu jurzv wr d :194 shufhqw e| 4<<<1 Wkh dftxlvlwlrq udwhv lq wkh X1V1 duh odujhu wkdq wkh dyhudjh +iru

wkh ryhudoo vdpsoh/ wkh udwh lqfuhdvhv iurp 514; shufhqw lq 4<<3 wr 61:4 shufhqw lq 4<<<,1 Lw lv dfwxdoo| wkh

X1V1/ wrjhwkhu zlwk Fdqdgd/ wkh frxqwu| zkhuh wkh wdnhryhu lqwhqvlw| lqfuhdvhv wkh prvw1 Wkh wdnhryhu

lqwhqvlw| lv orz lq wkh Plggoh Hdvw/ Odwlq Dphulfd/ dqg Hdvwhuq Hxursh +uhvshfwlyho|/ 31<41 31<8/ dqg 4166

shufhqw rq dyhudjh/ uhvshfwlyho|,1

Wr shuirup sulfh dqdo|vlv/ L frpsloh vwrfn sulfh lqirupdwlrq iru wkh �upv lq p| vdpsoh1 FUVS surylghv

gdlo| sulfhv/ uhwxuqv/ dqg yroxph lqirupdwlrq iru wkh wdujhw �upv lq wkh XV1 L dovr rewdlq gdwd rq wkh

qxpehu ri vkduhv rxwvwdqglqj/ dqg lqgxvwu| fodvvl�fdwlrq frghv1 Iru qrq0X1V1 wdujhw/ L jdwkhu vwrfn sulfh

lqirupdwlrq iurp Gdwdvwuhdp1 Wr dyrlg h{fkdqjh udwh h�hfwv lq wkh vwxg|/ doo vwrfn sulfhv dqg dffrxqwlqj

yduldeohv duh uhsruwhg lq grooduv1 Wkhvh lqfoxgh glylghqg0dgmxvwhg gdlo| uhwxuqv/ sulfhv dqg yroxph1 Iru

�upv zlwk vhyhudo fodvvhv ri vkduhv wudglqj/ L slfn hlwkhu wkh rqo| rqh zlwk gdwd dydlodeoh/ ru wkh vkduh fodvv

zlwk frqwuro uljkwv;1

;
Wkh vkduh fodvv zlwk frqwuro uljkwv pd|/ dv lq Ph{lfr dqg Vzhghq/ eh uhvwulfwhg wr iruhljq lqyhvwruv1 Li doo vkduh fodvvhv

kdyh frqwuro uljkwv/ zh vhohfw wkh �uvw dydlodeoh lq wkh Gdwdvwuhdp olvw ri frghv1
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Ilqdoo|/ zkhq d grphvwlf pdunhw lqgh{ lv qhhghg/ L xvh wkh ydoxh zhljkwhg pdunhw lqgh{ iurp FUVS

iru X1V1 revhuydwlrqv1 Gdwdvwuhdp fdofxodwhv d pdunhw gdwd lqgh{ e| frxqwu|</ wkdw lv dydlodeoh iru prvw

ri wkh frxqwulhv lq p| vdpsoh431

LL Vwrfn Sulfh Dqdo|vlv

D Uhdfwlrq wr wkh Dqqrxqfhphqw

Deqrupdo uhwxuqv duh fdofxodwhg iru d zlqgrz durxqg wkh whqghu r�hu dqqrxqfhphqw iru doo wkh �upv iru

zklfk gdlo| gdwd lv dydlodeoh1 Pdunhw prgho uhjuhvvlrqv duh shuiruphg lq wkh iroorzlqj zd|=

U��| @ �� . ��U6� | . ��| w @ �583> ===>�483

zkhuh U�| uhihuv wr wkh gdlo| vwrfn uhwxuq iru wdujhw �up l lq frxqwu| m/ dqg U6�|
lv wkh pdunhw uhwxuq

lq frxqwu| m1 Wkh uhvlgxdo ��| gh�qhv wkh h{fhvv uhwxuq iru hdfk �up dqg gd|1

L surylgh hylghqfh rq wkh vwrfn sulfh uhdfwlrq wr d whqghu r�hu lq Wdeoh 61 Rqh pdlq frqfhuq zkhq

ghdolqj zlwk lqwhuqdwlrqdo gdwd lv wkh dffxudf| ri wkh lqirupdwlrq uhjduglqj wkh dqqrxqfhphqw gdwh1 L

shuirup wzr fodvvhv ri whvwv1 VGF uhsruwv wkh dqqrxqfhphqw gdwh ri wkh r�hu/ dv zhoo dv wkh ruljlqdo

dqqrxqfhphqw gdwh/ wkdw lv gh�qhg dv wkh gdwh zkhq wkh wdujhw frpsdq| lv �uvw sxeolfo| glvforvhg dv

d srvvleoh wdnhryhu fdqglgdwh +qrw uxpruhg,1 L shuirup p| hvwlpdwlrq xvlqj wkh ruljlqdo dqqrxqfhphqw

gdwh1 Vhfrqg/ L fkhfn lq Oh{lv0Qh{lv iru qhzv zlwk dq| uhihuhqfh wr wkh wdujhw �up sulru wr wkh ruljlqdo

dqqrxqfhphqw gdwh lq VGF zkhuh wkh �up lv frq�uphg +qrw uxpruhg, dv d wdnhryhu wdujhw1 Dowkrxjk L

irfxv rq qhzv vrxufhv lq Hqjolvk/ L dp deoh wr lghqwli| :< qrq0X1V1 dqqrxqfhphqwv wkdw suhfhgh wkh VGF

uhsruwhg gdwh/ dqg L xvh wklv gdwh dv p| hyhqw gdwh1

^Lqvhuw Wdeoh 6`

Wkh odvw wzr froxpqv lq wkh Wdeoh glvsod| wkh udwlr ri wkh dqqrxqfhphqw uhwxuq wr wkh wrwdo whqghu

r�hu uhwxuq/ wkdw lv/

<Wrwdo pdunhw fdofxodwlrqv gr qrw lqfoxgh doo frpsdqlhv lq d pdunhw1 Lqvwhdg wkh prvw lpsruwdqw frpsdqlhv e| pdunhw

ydoxh duh fkrvhq 0 wkh suhflvh qxpehu ri frqvwlwxhqwv ydulhv iurp pdunhw wr pdunhw/ dffruglqj wr wkh vl}h ri wkh pdunhw

fdslwdolvdwlrq/ dqg fkdqjhv wr uh hfw fxuuhqw pdunhw frqglwlrqv1
43Iru wkrvh frxqwulhv iru zklfk wkh Gdwdvwuhdp Pdunhw Lqgh{ lv qrw dydlodeoh/ zh xvh= wkh Qdlurel Vwrfn H{fkdqjh Lqgh{

iru Nhq|d/ FHVL Lqgh{ iru Kxqjdu|/ DNP Frpsrvlwh Lqgh{ iru Uxvvld +XVVU,/ dqg wkh ]lpedezh Vwrfn H{fkdqjh Lqgxvwuldo

Lqgh{ iru ]lpedezh1
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Dqqrxqfhphqw H�hfw @
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dqg wkh wrwdo dqqrxqfhphqw h�hfw/ ru Wrwdo Sulfh H�hfw@
S
n�

|'3�ff
��|1

Wkh uhvxowv iru wkh X1V1 duh frqvlvwhqw zlwk wkh suhylrxv olwhudwxuh1 L �qg d srvlwlyh dqg vljql�fdqw

fxpxodwlyh deqrupdo uhwxuq +wzr gd|v durxqg wkh dqqrxqfhphqw gdwh, ri 4514: shufhqw1 Mhqvhq dqg

Uxedfn +4<;6, uhsruw dq dyhudjh ri :1:5 shufhqw iru vxffhvvixo r�huv dqg <1:9 shufhqw iru xqvxffhvvixo

r�huv1 Wkh vdpsohv wkh| vxuyh| lqfoxgh ghdov ehwzhhq 4<95 dqg 4<:;1 Lq Vdqghuv dqg ]gdqrzlf} +4<<5,

wkh dqqrxqfhphqw FDU lv 54169 shufhqw/ 4316; shufhqw lq Plnnhovrq dqg Uxedfn +4<;8,/ dqg 5618 shufhqw

lq Kxdqj dqg Zdonolqj +4<;:,1 Uhjduglqj wkh wrwdo whqghu r�hu sulfh h�hfw/ L �qg d vljql�fdqw 551;5

shufhqw FDU iurp gd| w @ �433 wr gd| w @ .4 uhodwlyh wr wkh dqqrxqfhphqw gdwh/ lq olqh zlwk wkh 641::

shufhqw FDU lq Eudgoh| hw do1 +4<;;,1

Iru wkh XN/ Iudqnv dqg Kduulv +4<;<, uhsruw dw 5616 shufhqw vljql�fdqw FDU lq wkh dqqrxqfhphqw

prqwk ri wkh whqghu r�hu/ lq olqh zlwk wkh vljql�fdqw 49176 shufhqw L �qg iru p| vdpsoh ri 663 XN whqghu

r�huv1 Wdeoh 6 surylghv FDUv iru wkh uhpdlqlqj frxqwulhv dv zhoo1 H{foxglqj wkh X1V1 dqg wkh XN/ wkh

dqqrxqfhphqw h�hfw ri wkh whqghu r�hu uhodwlyh wr wkh wrwdo sulfh h�hfw lv 6; shufhqw1 Lq Wdeoh 7 L djjuhjdwh

wkhvh uhvxowv e| jhrjudsklfdo uhjlrq1 Frqvlvwhqw zlwk Ekdwwdfkdu|d hw do1 +5333,/ wkh dqqrxqfhphqw h�hfw

ri d whqghu r�hu lv qrw vljql�fdqw lq Odwlq Dphulfd/ dowkrxjk wkhuh lv d vljql�fdqw 44157 shufhqw uhdfwlrq

lq wkh odvw kxqguhg gd|v wkdw suhfhgh wkh dqqrxqfhphqw441 Wkh Wrwdo Sulfh H�hfw udqjhv iurp 44157 lq

Odwlq Dphulfd wr 78184 lq Fdqdgd1

^Lqvhuw Wdeoh 7`

Rqo| lq Qruglf Hxursh grhv lw dsshdu wkdw wkh pdunhw dqwlflsdwhg wkh frusrudwh dqqrxqfhphqw lq gd|v

+�433>�84,1 Ilqdoo|/ lw lv zruwk qrwlqj wkdw frpsdulvrqv dfurvv frxqwulhv duh gl!fxow gxh wr gl�huhqfhv

lq uhjxodwlrq dqg wdnhryhu fkdudfwhulvwlfv1 Krzhyhu/ lq Vhfwlrq LLL L dqdo|}h wkh sulfh uhdfwlrq wr whqghu

r�huv ghshqglqj xsrq d frxqwu|*v lqvlghu wudglqj odzv1

44Ekdwwdfkdu|d hw do1 +5333,/ xvlqj d gdwd vhw ri frusrudwh qhzv dqqrxqfhphqwv iurp Ph{lfr+pdlqo| frusrudwh uhvwuxfwxulqjv

dqg hduqlqjv dqqrxqfhphqwv, frqfoxgh wkdw qrwklqj pxfk kdsshqv wr d �up*v vwrfn uhwxuq rq wkh dqqrxqfhphqw gd| ri dq

hyhqw1 Ph{lfr uhsuhvhqwv dq lqwhuhvwlqj pdunhw vlqfh/ dowkrxjk odzv suhyhqwlqj lqvlghu wudglqj h{lvw vlqfh 4<:8/ wkh| kdyh

qhyhu ehhq hqirufhg1 Wkhuhiruh/ dv wkh dxwkruv vxjjhvw/ xqglvforvhg lqvlghu wudglqj pd| eh uhvsrqvleoh iru wkh pdunhw hduo|

uhvsrqvh wr frusrudwh qhzv1 Zkloh wkh uhvxow lq wklv sdshu lv lq gudpdwlf frqwudvw zlwk wkh fodvvlfdo vwxglhv lq wkh X1V1 +vhh

Plnnhovrq dqg Uxedfn/4<;8,/ lw fdqqrw eh dxwrpdwlfdoo| jhqhudol}hg wr rwkhu hphujlqj pdunhwv/ dqg lw lv qrw suhvhqwhg lq

lvrodwlrq iru gl�huhqw frusrudwh dqqrxqfhphqwv1

:



LLL Lqvlghu Wudglqj Odzv

D Ryhuylhz

Lqvlghu wudglqj odzv kdyh h{lvwhg lq wkh X1V1 vlqfh wkh Vhfwlrq 43+e, ri wkh Vhfxulwlhv dqg H{fkdqjh Dfw

ri 4<67/ zklfk surklelwv dq lqvlghu iurp wudglqj rq pdwhuldo lqvlgh/ qrq0sxeolf/ lqirupdwlrq1 Edlqeulgjh

+4<<<, ghvfulehv wkh X1V1 LW odzv lq ghwdlo/ dqg Ekdwwdfkdu|d dqg Gdrxn +5333, vxuyh| wkh h{lvwhqfh dqg

hqirufhphqw ri LW odzv lq 436 frxqwulhv zlwk vwrfn pdunhwv dw wkh hqg ri 4<<;1 Wkh| frqfoxgh wkdw XV0w|sh

uhjxodwlrq lv wkh h{fhswlrq udwkhu wkdq wkh uxoh1 X1V1 LW odzv duh vwulfw lq wkh vhqvh wkdw wkh| d�hfw qrw

rqo| frusrudwh lqvlghuv/ exw dovr zkdw wkh Uxoh 47h06 gh�qh dv frqvwuxfwlyh lqvlghuv
45/ dv zhoo dv rxwvlghuv

zkr uhfhlyh lqvlgh lqirupdwlrq iurp hlwkhu wuxh lqvlghuv ru frqvwuxfwlyh lqvlghuv1 Sxqlvkphqw kdv dovr

ehfrph wrxjkhu ryhu wkh |hduv/ dqg lq 4<;;/ wkh pd{lpxp fulplqdo shqdow| zdv udlvhg wr '4 ploolrq dqg

wkh pd{lpxp sulvrq vhqwhqfh lqfuhdvhg wr whq |hduv1 Ilqdoo|/ Vhfwlrq 49e ri wkh Vhfxulwlhv H{fkdqjh Dfw

uhtxluhv lqvlghuv wr glvjrujh doo sur�wv iurp vkruw0vzlqj wudghv46 wr wkh frusrudwlrqv1 Hyhq wkrxjk vwulfw

LW Odzv duh lq sodfh/ wkhuh lv sohqw| ri hylghqfh wkdw frusrudwh lqvlghuv vwloo sur�w iurp sulydwh lqirupdwlrq

hvshfldoo| suhfhglqj wdnhryhu dqqrxqfhphqwv1

Ekdwwdfkdu|d dqg Gdrxn +5333, uhsruw gdwd vkrzlqj wkdw dowkrxjk LW odzv gr qrw h{lvw lq rqo| 49

frxqwulhv rxw ri wkh 436 frxqwulhv wkh| vxuyh|/ wkh| kdyh ehhq hyhu hqirufhg rqo| lq 68 frxqwulhv/ dqg lq

59 ri wkhp rqo| diwhu 4<<31 Lq hphujlqj pdunhwv wkhuh kdyh ehhq survhfxwlrqv rqo| lq 5614 shufhqw ri

wkh frxqwulhv1 Gl�huhqfhv vwloo shuvlvw dfurvv frxqwulhv1 Iru lqvwdqfh/ wkh hylghqfh lv wkdw Eulwdlq*v wrxjk

fulplqdo surklelwlrqv ri lqvlghu0wudglqj duh ohvv h�hfwlyh wkdq lq wkh XV/ ehfdxvh prvw X1N1 fdvhv duh flylo

dfwlrqv wkdw hqfrxudjh ghihqgdqwv wr vhwwoh zlwkrxw jrlqj wr wuldo> fulplqdo survhfxwlrqv duh uhvhuyhg iru

wkh elj vfdqgdov471 Wkh Eulwlvk Ghsduwphqw ri Wudgh kdv vhfxuhg frqylfwlrqv lq mxvw 47 fdvhv lq 43 |hduv

vlqfh 4<;31 Wkh eljjhvw �qh48 zdv Â58/333 lq 4<;:1 Wkh prvw uhfhqw vhqwhqfh/ lq Ghfhpehu 4<<9/ zdv iru

453 krxuv ri frppxqlw| vhuylfh491 Lq Mdsdq/ xqghu wkh fxuuhqw odz/ rqo| r!fhuv ri wkh olvwhg frpsdq|

ru vkduhkroghuv zlwk pruh wkdq 43 shufhqw ri wkh rxwvwdqglqj vkduhv duh fryhuhg1 Wkh zruvw shqdow| d

frxuw fdq lpsrvh xqghu wkh fxuuhqw flylo surfhgxuh lv wr irufh wkh r�hqghu wr uhwxuq wudglqj sur�wv wr

45Wkrvh zlwk d uhodwlrqvkls zlwk wkh lvvxhu wkdw dw ohdvw lpso| d gxw| wr nhhs wkh glvforvhg lqirupdwlrq frq�ghqwldo1
46D vkruw0vzlqj wudgh lv ghiqlhg dv d sxufkdvh +vdoh, dqg d vxevhtxhqw vdoh +sxufkdvh, zlwklq d vl{0prqwk shulrg1
47Dqrwkhu zhdnqhvv ri wkh XN v|vwhp/ h{whqvlyh wr prvw Hxurshdq uhjxodwru| frghv/ lv wkdw vhfrqgdu| lqvlghu wudglqj lv

qrw surklelwhg/ vr wkdw vrphrqh zkr ghdov vxevhtxhqw wr ehlqj *wlsshg r�* derxw dq lpshqglqj wdnhryhu ri Frpsdq| [ lv

lppxqh iurp lqvlghu wudglqj odzv1 Ixqq| hqrxjk/ wkh lqvlghu wudglqj odzv duh uhvwulfwhg wr Eulwlvk whuulwru|/ vr d frusrudwh

lqvlghu fdq wls r� dqrwkhu lqvlghu lq d iruhljq frxqwu|/ zkr fdq frqvhtxhqwo| wudgh dw d sur�w lq klv �up*v vkduhv1
48Lpsrvhg rq d vhqlru pdqdjhu dw Prujdq Juhqihoo zkr xvhg lqvlgh nqrzohgjh wr ghdo lq vkduhv dkhdg ri d wdnhryhu elg1
49Ilqdqfldo Wlphv/ Pd| 49/ 4<<:

;



vkduhkroghuv ri wkh olvwhg frpsdq|1 Wklv kdv kdsshqhg rqo| rqfh lq qhduo| 73 |hduv1

Dgglwlrqdoo|/ fxowxudo gl�huhqfhv fdq pdnh lqvlghu wudglqj d jrrg sudfwlfh= wkh frqfhsw ri lqvlghu

wudglqj uhwdlqv d vrphzkdw dpeljxrxv dqg krqrudeoh vwdwxv lq Mdsdq/ dqg lw lv xvxdoo| dvvrfldwhg zlwk

vpduw lqyhvwphqw4:1 Lq Odwlq dqg Dvldq frxqwulhv/ lqvlghu wudglqj vfdqgdov xvxdoo| glvsod| olqndjhv wr

srolwlfdo srzhu= fdvhv olnh wkh Wuldqjoh vfdqgdo lq Iudqfh/ duh frpprq sodfh1 Wkh vfdqgdo lqyroyhg lqvlghu

sxufkdvhv ri Wuldqjoh vkduhv vkruwo| ehiruh lw zdv erxjkw e| Shfklqh| lq 4<;<1 Wkh vl{ Iuhqfk ex|huv

qdphg lq wkh Frpplvlrq ghv Rsìudwlrqv gh Erxuvh uhsruw lqfoxghg d forvh dqg orqj0vwdqglqj iulhqg ri wkh

suhvlghqw ri wkh Uhsxeolf1 Wkh 4<;< Uhfuxlw vfdqgdo lq Mdsdq lqyroyhg vhyhudo frpsdqlhv wkdw doorzhg wrs

jryhuqphqw r!fldov wr sxufkdvh vwrfn dw ehorz0pdunhw sulfhv1

Li LW Odzv lpsuryh pdunhw oltxlglw| +dv Ekdwwdfkdu|d dqg Gdrxn/ 5333 vkrz,/ exw lqvlghuv gr qrw

uhiudlq iurp wudglqj lq wkhlu frpsdq|*v vwrfn/ wkh txhvwlrq lv wr zkdw h{whqw LW uhjxodwlrq kdv uhgxfhg

wkh h{sursuldwlrq ri plqrulw| vkduhkroghuv e| zhoo lqiruphg lqvlghuv dfurvv gl�huhqw frxqwulhv1 Vhyhudo

wkhruhwlfdo dqg hpslulfdo slhfhv +vhh/ dprqj rwkhuv/ N|oh /4<;8/ Kroghq dqg Vxeudkpdq|dp/ 4<<5/ dqg

Irvwhu dqg Ylvzdqdwkdq/ 4<<6, suhglfw wkdw lqvlghuv duh ehwwhu deoh wr klgh lqiruphg wudghv wkh pruh oltxlg

d vwrfn lv1 Wkhuhiruh/ wkh h{shfwhg shqdow| ghulyhg iurp ehlqj survhfxwhg e| wkh uhjxodwru ghfuhdvhv1 Wkh

juhdwhvw ulvn olhv lqvwhdg lq looltxlg vwrfnv zkhuh yroxphv duh vpdoo dqg xqxvxdo wudghv vkrz xs yhu| idvw1

Dgglwlrqdoo|/ Ekdwwdfkdu|d dqg Gdrxn +5333, vkrz wkdw wkh hqirufhphqw ri LW odzv uhgxfhv wkh frvw ri

htxlw| lq d frxqwu| e| dq dyhudjh ri 8 shufhqw1 Wkhuhiruh/ LW uhjxodwlrq khosv hqkdqfh d frxqwu|*v �qdqfldo

ghyhorsphqw dqg khqfh wkh doorfdwlrq ri fdslwdo +Zxujohu/ 5333,/ dqg L vkrxog h{shfw wkrvh lqvlghuv zkr

duh deoh wr flufxpyhqw wkh odzv surklelwlqj lqvlghu wudglqj wr pdnh kljkhu sur�wv diwhu LW odzv duh lq sodfh1

Vhfrqgo|/ Ekdwwdfkdu|d hw do1 +5333, vkrz wkdw lq d frxqwu| olnh Ph{lfr/ zlwkrxw d klvwru| ri LW

survhfxwlrqv/ wkh pdunhw uhdfwlrq wr d frusrudwh dqqrxqfhphqw lv qrw vljql�fdqw1 Wkh| eodph lqvlghuv iru

vxfk d sdwwhuq/ exw iurp zkhuh wkh lqvlghuv ghulyh sur�wv li wkh vwrfn sulfh grhv qrw uhdfw wr wkh frusrudwh

dqqrxqfhphqw/ uhpdlqv dq xqdqvzhuhg txhvwlrq1

E Sulfh Uhdfwlrq dqg LW Odzv

Lq wklv Vhfwlrq L dqdo|}h wkh vwrfn sulfh uhdfwlrq wr wkh whqghu r�hu dqqrxqfhphqw lq uhodwlrq wr wkh

h{lvwhqfh dqg hqirufhphqw ri LW odzv1 Lq Wdeoh 8 L uhsolfdwh wkh dqdo|vlv ri Vhfwlrq 5/ zkhuh L rqo| frqvlghu

wkrvh wdujhw �upv lq frxqwulhv wkdw kdyh hqirufhg +sdvvhg, LW odzv lq wkh shulrg 4<<304<<<1 Wkhuh duh 5;

+76, frxqwulhv lq wkh vdpsoh wkdw kdyh hqirufhg +sdvvhg, odzv lq wkdw shulrg1 L xv dq lqglfdwru yduldeoh wkdw

wdnhv ydoxh }hur li wkh whqghu r�hu kdsshqv lq d |hdu zlwkrxw LW odzv/ dqg rqh rwkhuzlvh/ dqg L holplqdwh

4:Orv Dqjhohv Wlphv/ Ihe 57/ 4<;;

<



iurp wkh vdpsoh wkh revhuydwlrqv zkrvh dqqrxqfhphqw |hdu htxdov wkh |hdu zkhq LW odzv duh �uvw hqirufhg

lq wkh fruuhvsrqglqj frxqwu|1 Vlqfh prvw frxqwulhv sdvvhg LW odzv lq wkh hduo| |hduv ri wkh ghfdgh/ yhu|

ihz �upv kdyh wklv yduldeoh htxdo }hur1 L dovr uhsolfdwh wkh vdph uhvxowv xvlqj wkh gdwh zkhq wkh LW odzv

duh �uvw sdvvhg1

Irfxvlqj rq dqqrxqfhphqw h�hfwv/ L �qg wkdw wkh fxpxodwlyh deqrupdo uhwxuq lq wkh wkuhh gd|v durxqg

wkh dqqrxqfhphqw gdwh lv qrw vljql�fdqw ehiruh wkh hqirufhphqw +h{lvwhqfh, ri LW odzv1 Wkh dqqrxqfhphqw

h�hfw krzhyhu dffrxqwv iru 5415< shufhqw +vljql�fdqw dw wkh 4 shufhqw ohyho, ri wkh wrwdo vwrfn sulfh uhdfwlrq

wr wkh whqghu r�hu1 Wkh FDU lq gd|v w @ �4 wr w @ .4 lv vljql�fdqw +43159 shufhqw dqg ;1;< shufhqw, diwhu

LW odzv hqirufhphqw dqg h{lvwhqfh/ uhvshfwlyho|1 Vlploduo|/ L �qg d srvlwlyh FDU lq wkh odvw hljkw gd|v +

w @ �43 wr w @ �5, dqg lq wkh wzr vxevhwv ri �upv +91:: shufhqw dqg 81;6 shufhqw uhvshfwlyho|,1

^Lqvhuw Wdeoh 8`

Wkh wrwdo sulfh uhdfwlrq wr wkh wdnhryhu lqfuhdvhv iurp 541:: shufhqw wr 93163 shufhqw diwhu wkh hqirufh0

phqw +6;186 shufhqw lqfuhdvh/ vljql�fdqw dw wkh 4 shufhqw ohyho,/ dqg iurp 64164 shufhqw wr 881:8 shufhqw

diwhu LW odzv duh sdvvhg +57177 shufhqw lqfuhdvh/ vljql�fdqw dw wkh 4 shufhqw ohyho,1 Wklv hylghqfh lv lq olqh

zlwk wkh uhvxowv lq Ekdwwdfkdu|d hw do1 +5333, iru Ph{lfr dorqh/ vlqfh Ph{lfr lv d frxqwu| lq zklfk lqvlghu

wudglqj kdv qhyhu ehhq survhfxwhg1

^Lqvhuw Iljxuh 5`

Iljxuh 5 sorwv wkh FDU durxqg wkh dqqrxqfhphqw gdwh ri wkh whqghu r�hu zlwk dqg zlwkrxw LW odz

hqirufhphqw1 Rq dyhudjh wkh pdunhw uhvsrqgv srvlwlyho| wr wkh dqqrxqfhphqw ehwzhhq w @ �93 dqg w @ 3/

hyhq zlwkrxw LW odzv1 Wklv srvlwlyh uhdfwlrq lv/ krzhyhu/ qrw vljql�fdqw iurp Wdeoh 81

Lq wkh qh{w vhfwlrq L dwwhpsw wr h{sodlq wklv sdwwhuq ri uhwxuqv e| orrnlqj dw sur�wv uhdol}hg e| lqvlghuv

sulru wr dq| sxeolf qhzv dq lpshqglqj wdnhryhu1 Li wkh gl�huhqfh lq uhwxuqv lv gxh wr lqvlghu wudglqj/ wkhq

L h{shfw LW sur�wv wr ghfuhdvh zkhq qhz uhjxodwlrq lv lq sodfh1 Krzhyhu/ li lqvlghuv duh deoh wr vwloo sur�w

iurp loohjdo wudglqj/ dqg wkh| duh deoh wr uhdol}h wkrvh jdlqv/ wkh h!fdf| ri LW odzv vkrxog eh sxw lqwr

txhvwlrq1
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LY Phdvxuh ri LW sur�wv

D Deqrupdo Yroxph dqg Uhwxuq

Pdq| vwxglhv wkdw h{dplqh wkh hylghqfh rq lqvlghu wudglqj sur�wv lq X1V1 pdunhwv kdyh xvhg wkh R!fldo

Vxppdu| ri Vhfxulw| Wudqvdfwlrqv dqg Kroglqjv dv wkh pdlq vrxufh ri gdwd4;1 Rwkhuv/ dv Pxhoeurhn

+4<<5,/ vdpsoh loohjdo lqvlghu wudglqj fdvhv iurp wkh VHF*v Hqirufhphqw Glylvlrq Lqirupdwlrq1 Zkloh wklv

lqirupdwlrq lv uhdglo| dydlodeoh iru wkh XV/ lqirupdwlrq rq lqvlghu wudglqj fdvhv xqghu lqyhvwljdwlrq lv kdugo|

dydlodeoh hovhzkhuh1 Pruhryhu/ L gr qrw nqrz krz pdq| lqvlghu wudglqj fdvhv uhpdlq xqghwhfwhg/ hyhq lq

wkh XV1 Jlyhq wkdw pdq| ri wkh frxqwulhv xqghu p| vwxg| odfn dq| LW uhjxodwlrq gxulqj wkh vdpsoh shulrg/

dqg lq wkh devhqfh ru pdoixqfwlrqlqj ri wkh ghwhfwlrq phfkdqlvpv/ gdwd rq lqvlghu wudglqj dfwlylwlhv pxvw

uho| rq lqgluhfw phdvxuhv1

Wkh phdvxuh L xvh lq wklv sdshu lv fdofxodwhg xqghu wkh dvvxpswlrq wkdw lqvlghuv kdyh lpshuihfw nqrzo0

hgjh derxw d iruwkfrplqj wdnhryhu dwwhpsw1 Wkhuhiruh/ wkh| ex| dw wkh fxuuhqw vwrfn sulfh dqg vhoo dw wkh

suhydlolqj sulfh diwhu wkh dqqrxqfhphqw ri wkh whqghu r�hu1 Lghdoo|/ li dq lqvlghu nqrzv wkdw d wdnhryhu lv

jrlqj wr vxffhhg iru vxuh/ kh frxog vwloo nhhs wkh vkduhv xqwlo wkh frpsohwlrq ri wkh dftxlvlwlrq1 Dv vkrzq

lq Wdeoh 8/ lq d shuihfwo| h!flhqw pdunhw/ dqg lq wkh devhqfh ri elg uhylvlrqv/ wkh wdujhw sulfh dw wkh

dqqrxqfhphqw gdwh ri wkh r�hu htxdov wkh elg sulfh wlphv wkh pdunhw suredelolw| ri wkh elg vxffhhglqj1

Dgglwlrqdoo|/ dvvxplqj shuihfw lqirupdwlrq uhjduglqj wkh ghwdlov ri wkh dftxlvlwlrq lpsolhv wkdw lqvlghuv

fdq qhyhu orvh prqh|/ vlqfh wkh| duh qhyhu jrlqj wr sxufkdvh wdujhw vkduhv zkhq wkh fxuuhqw vwrfn sulfh lv

kljkhu wkdw wkh +nqrzq, ixwxuh elg sulfh/ ru zkhq wkh| nqrz zlwk fhuwdlqw| wkdw wkh sursrvhg dftxlvlwlrq

lv jrlqj wr eh uhmhfwhg e| wkh wdujhw vkduhkroghuv1

Wkhuhiruh/ iru hdfk whqghu r�hu lq p| vdpsoh/ L hvwlpdwh LW sur�wv dv iroorzv=
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3 rwkhuzlvh

L fdofxodwh Y ro� / dqg �T �u dv wkh phdq dqg vwdqgdug ghyldwlrq ri wkh gdlo| yroxph +qxpehu ri vkduhv

wudghg,/ lq wdujhw �up l iurp gdwh w @ �533 wr gd| w @ �433 uhodwlyh wr wkh dqqrxqfhphqw gdwh1 E� ghqrwhv

wkh vwrfn sulfh dw w @ 3 +lq grooduv,/ wkdw L dvvxph htxdov wkh elg sulfh wlphv wkh h{shfwhg suredelolw| ri

4;Vhh Vh|kxq +4<;9,/ dqg Ur}h� dqg ]dpdq/ +4<;;,1
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elg vxffhvv/ dqg S�f lv wkh dyhudjh wdujhw vwrfn sulfh +lq grooduv, fdofxodwhg ryhu d zlqgrz ri iruw| gd|v

iurp w @ �433 wr w @ �93 uhodwlyh wr wkh dqqrxqfhphqw gdwh1 Q� lv wkh wrwdo qxpehu ri vkduhv lq wkh

wdujhw �up/ dqg T� lv wkh shufhqwdjh ri vkduhv wkdw wkh elgghu lqwhqgv wr dftxluh lq wkh whqghu r�hu1 L

fdofxodwh �� iru wzr gl�huhqw krul}rqv/ W @ 93 dqg W @ 631 Wkh fdofxodwlrq lv wuxqfdwhg dw w @ �8 ehfdxvh

L dvvxph wkdw sxeolf qhzv uhjduglqj wkh dftxlvlwlrq pd| eh sxeolf rqh zhhn +�yh wudglqj gd|v, sulru wr wkh

sxeolf dqqrxqfhphqw1 L xvh gl�huhqw vxeshulrgv iru wkh fdofxodwlrq ri dyhudjh sulfhv dqg yroxphv/ zlwkrxw

vljql�fdqw fkdqjh lq wkh uhvxowv1

Qrwh wkdw LW sur�wv �� fdq eh dovr h{suhvvhg dv=

�� @

3D[

|'3A

Y roW
�|

Q�T�

E� � S�|

E� � S�f

@

3D[

|'3A

DEY RO�| { DESU�|

wkdw lv/ wkh surgxfw ri wkh deqrupdo wxuqryhu wlphv wkh deqrupdo sulfh fkdqjh iurp wkh fxuuhqw vwrfn

sulfh wr wkh elg sulfh 0qrupdol}hg wr wkh wrwdo wdnhryhu jdlqv shu vkduh1 Lq wklv vhqvh/ �� uhsuhvhqwv

wkh shufhqwdjh ri wkh wrwdo wdnhryhu jdlqv +uhodwlyh wr wkh vwrfn sulfh vl{w| gd|v sulru wr wkh wdnhryhu

dqqrxqfhphqw, wkdw duh fdswxuhg e| lqiruphg lqvlghuv1 Li/ lqvwhdg/ qhzv derxw dq lpshqglqj wdnhryhu

duh sxeolfo| dydlodeoh sulru wr wkh r!fldo sxeolf dqqrxqfhphqw/ rqh lqwxlwlyho| h{shfwv wkdw ex| rughuv

sxvk wkh vwrfn sulfh xqwlo lw htxdov wkh h{shfwhg elg sulfh/ wkxv fdqfholqj dq| sur�w iurp dqwlflsdwhg

wudglqj1 Vdqghuv dqg ]gdqrzlf} +4<<5, dujxh wkdw/ vlqfh yroxph gdwd duh qrqqrupdo/ d ehwwhu ehqfkpdun

wr fdofxodwh deqrupdo yroxph vkrxog eh orj+4.Y ro�|,= P| uhvxowv duh urexvw wr fkdqjhv lq wkh ehqfkpdun1

Wdeohv 9D dqg 9E uhsruw wkh ydoxhv ri �� e| qdwlrqdolw| ri wkh wdujhw �up/ dqg e| jhrjudsklfdo uhjlrq1

L dovr uhsruw wkh fruuhvsrqglqj dyhudjh deqrupdo wxuqryhu/ fdofxodwhg dv �

��

��S

�'�

3DS

|'3A

T J,
W

�|

��'�
/ zkhuh Q� lv wkh

qxpehu ri dftxlvlwlrqv lq frxqwu| +uhjlrq, m1 Wkh wdeoh dovr vkrzv wkh shufhqwdjh ri ghdov iru zklfk wkh

deqrupdo yroxph +dqg srvvleoh wkh LW sur�w phdvxuh, lv srvlwlyh1 Lq wkh XV/ LW sur�wv duh srvlwlyh lq

68143 shufhqw ri wkh fdvhv1 Dowkrxjk Odnrqlvkrn dqg Ohh +5333, �qg hylghqfh ri lqvlghu wudglqj lq kdoi ri

wkhlu vdpsoh/ Fdr hw do1 +5333,/ dqg Duqrog hw do1 +5333,/ frq�uplqj wkh wkhruhwlfdo suhglfwlrqv ri Hdvoh|

hw do1 +4<<;,/ grfxphqw wkdw lqiruphg wudglqj sulru wr wdnhryhuv kdv pljudwhg iurp vwrfnv wr rswlrqv1

Lq sduwlfxodu/ Duqrog hw do1 +5333, vkrz wkdw wkh dyhudjh uhwxuq rq fdoo rswlrqv ri wdnhryhu wdujhwv lv

irxuwhhq wlphv wkdw ri wkh uhwxuq rq vwrfnv1 P| uhvxowv vkrz wkdw rq dyhudjh 4=5;7 shufhqw ri wkh wrwdo

wdnhryhu jdlqv lq wkh X1V1 duh fdswxuhg e| lqvlghuv zkr sxufkdvh vkduhv lq wkh odvw 63 gd|v suhfhglqj wkh

sxeolf dqqrxqfhphqw +rqo| 3134:9 shufhqw zkhq wkh| wudgh lq wkh odvw 93 gd|v,1 Durxqg 31:8 shufhqw ri
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wkh vkduhv sxufkdvhg lq wkh dftxlvlwlrq fkdqjh kdqgv lq wkh odvw �iw| �yh gd|v sulru wr wkh dqqrxqfhphqw

+3168; shufhqw lq wkh odvw wzhqw| �yh gd|v,1

^Lqvhuw Wdeoh 9d`

^Lqvhuw Wdeoh 9e`

Lq wkh X1N1 wkh LW sur�wv duh qhjdwlyh1 Qrwh wkdw LW sur�wv fdq eh qhjdwlyh li wkh lqvlghu sxufkdvh vkduhv

dw d sulfh kljkhu wkdq wkh elg sulfh/ ru li/ diwhu sxufkdvlqj vkduhv dw d sulfh orzhu wkdq wkh h{shfwhg elg sulfh/

wkh r�hu lv uhmhfwhg e| lqfxpehqw vkduhkroghuv dqg wkh vwrfn sulfh lqfuhdvh xsrq wkh elg dqqrxqfhphqw

lv yhu| orz1 Sur�wv lq wkh X1N1 duh dovr wkh orzhvw dprqjvw wkrvh frxqwulhv zlwk vljql�fdqw uhvxowv dw wkh

43 shufhqw ohyho1 LW sur�wv duh dovr orz lq wkh X1V1 +3134:9 shufhqw,/ Iudqfh +31654 shufhqw, dqg Dxvwudold

+31877 shufhqw,1 Wkh odujhvw LW sur�wv rffxu lq Qruzd| +5;41;6: shufhqw,/ Ghqpdun +41<6; shufhqw,/

Fdqdgd +41;:7 shufhqw,/ dqg Vzhghq +41784 shufhqw,1 Wkh fdvh ri Qruzd| ghvhuyhv dwwhqwlrq ehfdxvh lw

lpsolhv wkdw doo wkh wdnhryhu jdlqv duh fdswxuhg e| lqvlghuv +d ydoxh ri �� juhdwhu wkdq 433 shufhqw fdq rffxu

vkduhv fkdqjh kdqgv pruh wkdq rqfh lq wkh vdpsoh shulrg,1 Hfner dqg Vplwk +4<<;, vwxg| wkh shuirupdqfh

ri lqvlghu wudghuv rq wkh Rvor Vwrfn H{fkdqjh/ dqg �qg wkdw lq wkhlu vdpsoh/ wkh dyhudjh vhfxulw| kdv <9

lqvlghuv wudglqj d wrwdo ri ;3 wlphv lq wkh shulrg Mdqxdu| 4<;80Ghfhpehu 4<<51 Dowkrxjk wkhlu sdshu grhv

qrw irfxv rq wdnhryhuv/ wkh| frqfoxgh/ xvlqj frqglwlrqdo hvwlpdwhv/ wkdw Qruzhjldq lqvlghuv gr qrw hduq

vljql�fdqw sur�wv1 L �qg h{wuhpho| kljk sur�wv iru lqvlghuv/ hyhq wkrxjk LW odzv h{lvw lq Qruzd| vlqfh

4<;8/ exw kdyh qrw ehhq hqirufhg xqwlo 4<<31 Krzhyhu/ lq wkh qh{w Vhfwlrq L vkrz wkdw Qruzhjldq LW odzv

duh dprqj wkh ohdvw vwulfw lq wkh zruog +vfrulqj 4 lq wkh lqgh{ ri wrxjkqhvv ri LW uhjxodwlrq iurp Ehq|/

4<<</ wkdw udqjhv iurp 4 wr 8,4<1

Lq Wdeoh 9E L vkrz sur�wv e| jhrjudsklfdo uhjlrq1 Gulyhq e| wkh uhvxowv lq Qruzd|/ Qruglf frxqwulhv

glvsod| wkh kljkhvw sur�w udwlr1 Lq Dvld lqvlghuv hduq qhjdwlyh sur�wv +0;19< shufhqw/ vljql�fdqw dw wkh 8

shufhqw ohyho/ lq wkh odvw �iw| �yh gd|v sulru wr wkh dqqrxqfhphqw,1 Dowkrxjk L �qg wkdw lq 8:147 shufhqw

ri wkh Odwlq Dphulfdq wdujhwv/ lqvlghuv uhdol}h srvlwlyh sur�wv +odvw �iw| �yh gd|v,/ wkh 313:3 shufhqw sur�w

udwlr lv qrw vljql�fdqw1 Odfn ri ghjuhhv ri iuhhgrp pd| h{sodlq wkh lqfrqvlvwhqf| ri wklv uhvxow zlwk wkrvh

lq Ekdwwdfkdu|d hw do1 +5333, iru Ph{lfr1 Lq Zhvwhuq Hxurshdq frxqwulhv/ zkhuh LW odzv duh hqirufhg

pdlqo| gxulqj wkh vdpsoh shulrg/ lqvlghuv* sur�wv dffrxqw iru 6159 shufhqw ri wkh wrwdo wdnhryhu surfhhgv1

4<Wkhuh lv d srwhqwldo uhdvrq iru vxfk d vwudqjh uhvxow lq Qruzd|1 Rxw ri wkh 437 dftxlvlwlrqv ri Qruzhjldq wdujhwv lq rxu

vdpsoh/ lq 64 ri wkhp wkh elgghu rzqv d wrhkrog sulru wr wkh sxeolf dqqrxqfhphqw1 Wklv lv d odujh shufhqwdjh frpsduhg wr wkh

4814 shufhqw ri X1V1 elgghuv zkr dftxluh d wrhkrog +vhh Eulv/ 5333,1 Pruhryhu/ L �qg wkdw lq qlqh dftxlvlwlrqv wkhuh duh vkduhv

dftxluhg lq wkh odvw vl{w| gd|v sulru wr wkh sxeolf dqqrxqfhphqw1 Wkh shufhqwdjh ri vkduhv dftxluhg lq wkrvh qlqh wdujhwv lv

5316: rq dyhudjh1 Lq Qruzd|/ wrhkrog dftxlvlwlrqv odujhu wkdq 43 shufhqw ri d frpsdq|*v vwrfn pxvw eh glvforvhg1
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^Lqvhuw Wdeoh :`

Duh LW sur�wv gulyhq e| sulfh ru e| yroxphB Wkh uhvxowv lq Wdeohv 9D dqg 9E vkrz wkdw odujhu ydoxhv

iru �� duh frqvlvwhqwo| dvvrfldwhg zlwk odujh dqg vljql�fdqw deqrupdo wxuqryhu1 Wkhuhiruh lqvlghuv hduq

pruh ehfdxvh wkh| wudgh pruh1 Iru lqvwdqfh/ LW sur�wv +odvw �iw| �yh gd|v, lq Fdqdgd duh 41;97 shufhqw ri

wkh wrwdo wdnhryhu surfhhgv/ dqg wkh deqrupdo wxuqryhu lv 41668 shufhqw1 Wkh vdph shufhqwdjhv lq Vrxwk

Diulfd duh 4133 dqg 41941 Zkhwkhu odujhu sur�wv duh dovr gxh wr kljkhu elg sulfhv zloo eh dqdo|}hg lq wkh

qh{w Vhfwlrq1

Lq Wdeoh : L rqo| frqvlghu wkrvh wdujhwv lq frxqwulhv zkhuh LW odzv kdyh ehhq hqirufhg ehwzhhq Mdqxdu|

4<;3 dqg Ghfhpehu 4<<<1 Irfxvlqj rq wkh uhvxowv iru wkh odvw wzhqw| �yh gd|v sulru wr wkh dqqrxqfhphqwv/

L �qg hylghqfh wkdw dyhudjh LW sur�wv +shu �up, lqfuhdvh 918 shufhqw iru wkh ryhudoo vdpsoh1 Wkh odujhvw

lqfuhdvh kdsshqv lq Dxvwudold +4;18 shufhqw lqfuhdvh/ vljql�fdqw dw wkh 4 shufhqw ohyho,/ iroorzhg e| Qruglf

Hxursh +461< shufhqw/ vljql�fdqw dw wkh 4 shufhqw ohyho, dqgZhvwhuq Hxursh +4313 shufhqw/ vljql�fdqw dw wkh

4 shufhqw ohyho,1 Rqo| lq Dvld dqg Hdvwhuq Hxursh gr LW odzv khos uhgxfh wkh dprxqw ri sur�wv uhdol}hg e|

lqvlghuv1 Diwhu LW odzv hqirufhphqw/ lqvlghuv fdswxuh 451956 shufhqw ri wkh wrwdo wdnhryhu jdlqv/ frpsduhg

wr 5163 shufhqw dyhudjh jdlq wkdw L rewdlq iru wkh ryhudoo vdpsoh ri 7/9:8 wdnhryhu dqqrxqfhphqwv +Wdeoh

9D,1 Vlplodu uhvxowv duh rewdlqhg iru wkh odvw �iw| �yh gd|v ehiruh dqqrxqfhphqw1 Djdlq/ LW sur�wv lqfuhdvh

ehfdxvh lqvlghuv wudgh pruh= wkh deqrupdo yroxph lqfuhdvhv doprvw : shufhqw diwhu wkh hqirufhphqw ri LW

odzv lq wkh odvw wzhqw| �yh gd|v/ dqg vlploduo| lq wkh odvw �iw| �yh gd|v1 Lq Qruwkhuq Hxursh wkh deqrupdo

yroxph lqfuhdvhv iurp d qrq0vljql�fdqw 3136 shufhqw wr 47<195 shufhqw +vljql�fdqw dw wkh 4 shufhqw ohyho,1

Lq whupv ri qxpehu ri hslvrghv ri LW/ zh �qg hylghqfh ri srvlwlyh deqrupdo yroxph lq 4<194 shufhqw

+6513; shufhqw, ri wkh revhuydwlrqv ehiruh wkh hqirufhphqw ri LW Odzv/ dqg 731;6 shufhqw +85136 shufhqw,

diwhuzdugv/ lq wkh odvw wzhqw| �yh +�iw| �yh, gd|v wkdw suhfhgh wkh sxeolf dqqrxqfhphqw1 Wklv hylghqfh

lpsolhv wkdw LW lv pruh iuhtxhqw/ dqg lqvlghuv wkhuhiruh fdswxuh d odujhu sruwlrq ri wkh wdnhryhu jdlqv/ diwhu

wkh hqirufhphqw ri LW uhjxodwlrq1

Zkloh wklv hylghqfh pljkw qrw eh frqfoxvlyh iru vrph uhdghuv/ L dqdo|}h lq wkh qh{w vhfwlrq wkh furvv0

vhfwlrqdo uhodwlrqvkls ehwzhhq LW sur�wv dqg LW uhjxodwlrq/ diwhu frqwuroolqj iru �up0vshfl�f dqg frxqwu|0

vshfl�f yduldeohv1 Ehiruh/ L dqdo|}h elg sulfhv ehiruh dqg diwhu wkh sdvvlqj dqg hqirufhphqw ri LW odzv/

vlqfh kljkhu elg sulfhv pd| h{sodlq zk| lqvlghu wudghuv ehqh�w iurp LW odzv1
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E Urexvwqhvv Dqdo|vlv

Lq wklv vhfwlrq/ L vwxg| zkhwkhu wkh phdvxuh ri LW sur�wv gh�qhg lq +4, dfwxdoo| phdvxuhv ohjdo/ lqiruphg

wudglqj e| rxwvlghuv vxfk dv wkh elgghu/ lqvwlwxwlrqv/ dqg lqglylgxdo lqyhvwruv gulyhq e| wdnhryhu uxpruv1

Dgglwlrqdoo|/ L fkhfn wkh uholdelolw| ri wkh LW sur�w phdvxuh e| uroolqj wkh hvwlpdwlrq zlqgrz edfn wr gd|v

w@0453 wr w@093 uhodwlyh wr wkh whqghu r�hu dqqrxqfhphqw1

Lqvlghu wudglqj survhfxwlrq fdvhv riwhq uho| rq flufxpvwdqwldo hylghqfh +Vslhjho dqg Vxeudkpdq|dp/

4<<8, edvhg rq dohuwv wuljjhuhg e| xqxvxdo sulfh dqg yroxph pryhphqwv1 Wkh hvwlpdwh �� lv d qrlv|

hvwlpdwh ri wkrvh xqxvxdo pryhphqwv1 Lw lv kdug wr dujxh wkdw wudglqj wkdw uhvxowv lq vljql�fdqw yroxph

lv gxh wr ohjdo lqvlghu wudglqj1 Lq wkh X1V1 iru lqvwdqfh/ vkruw0vzlqj sur�wv pxvw eh glvjrujhg wr wkh �up1

Wkhuhiruh zh h{shfw lqiruphg lqvlghuv wr hlwkhu uhiudlq iurp sxeolfo| wudgh rq wkhlu rzq frpsdq|*v vwrfn

zkhq wkhlu frpsdq| lv nqrzq wr eh d wdnhryhu wdujhw/ ru wr hqjdjh lq loohjdo lqvlghu wudglqj1 Qhyhuwkhohvv/

wkh sur�w fdofxodwlrq pd| lqfoxgh rwkhu hylghqfh ri ohjdo wudglqj wkdw sxw wkh suhylrxv uhvxowv lqwr txhvwlrq1

Iluvw/ elgghuv xvxdoo| dftxluh vpdoo vwdnhv lq wkh �upv wkh| wdujhw +wrhkrog, suhfhglqj wdnhryhu dq0

qrxqfhphqw1 Dq deqrupdo lqfuhdvh lq wudglqj yroxph frxog eh dq lqglfdwlrq ri dq rshq pdunhw sxufkdvh

e| wkh elgghu1 Dowkrxjk wkh hylghqfh iru wkh X1V1 dqg wkh X1N1 vkrzv wkdw yhu| ihz dftxluruv gr sxu0

fkdvh wrhkrogv53/ wkh furvv0vhfwlrqdo dqdo|vlv lpsohphqwhg lq Vhfwlrq Y frqvlghuv wkh uhodwlrqvkls ehwzhhq

wrhkrogv dqg ��1 Lq dq| fdvh/ zkloh wkh LW sur�w phdvxuh lv srvlwlyh lq 4/<:9 dftxlvlwlrqv lq wkh vdpsoh/

rqo| lq 486 fdvhv wkh elgghu dftxluhv vkduhv lq wkh wdujhw lq wkh vl{ prqwkv wkdw suhfhgh wkh whqghu r�hu

dqqrxqfhphqw1 Wkh dyhudjh wrhkrog lq rxu vdpsoh lv 51:: shufhqw/ dqg wkh shufhqwdjh dftxluhg e| wkh

elgghu lq wkh odvw vl{ prqwkv ehiruh wkh whqghu r�hu lv 3=84 shufhqw54

Vhfrqg/ li lqvwlwxwlrqdo lqyhvwruv duh deoh wr fruuhfwo| suhglfw wdnhryhu wdujhwv/ wkh| fdq ehqh�w iurp

wkhlu sulylohjhg nqrzohgjh e| wudglqj rq wkh wdujhw*v vwrfn sulru wr dq| sxeolf dqqrxqfhphqw1 Krzhyhu/

wkh sulfh lpsdfw ri dq lqvwlwxwlrqdo wudgh/ hyhq zkhq lw lv eurnhq xs lqwr vhyhudo wudghv/ lv vl}hdeoh +vhh

Fkdq dqg Odnrqlvkrn/ 4<<8,/ dqg wkhuhiruh zh h{shfw �� wr eh orz lq wklv sduwlfxodu fdvh1

Wklug/ uxpruv ru lqirupdwlrq ohdndjhv suhfhglqj d wdnhryhu edwwoh pd| lqgxfh khdy| wudglqj1 Dv zlwk

wrhkrogv/ wkh furvv0vhfwlrqdo dqdo|vlv frqwurov iru wkdw srvvlelolw|1 L �qg hylghqfh ri wdnhryhu uxpruv lq

rqo| 587 fdvhv1 Ilqdoo|/ deqrupdo yroxph pd| eh gulyhq e| oxfn| lqyhvwruv zkr ex| wkh wdujhw*v vwrfn dw

wkh uljkw wlph1 L dqdo|}h wklv srvvlelolw| e| hvwlpdwlqj wkh phdvxuh ri sur�wv lq d zlqgrz orqj ehiruh wkh

53Vhh Mduuhoo dqg Srxovhq +4<;<,/ Ehwwrq dqg Hfner +5333,/ Eudgoh|/ Ghvdl dqg Nlp +4<;;,/ Mhqqlqjv dqg Pd}}hr +4<<6,/

dqg Eulv +5333,1
54Li rqo| wkh dftxluruv zlwk srvlwlyh wrhkrogv duh frqvlghuhg +896 fdvhv,/ wkh dyhudjh wrhkrog lv 5:14; shufhqw/ zkloh wkh

shufhqwdjh dftxluhg lq wkh odvw vl{ prqwkv lv 481:4 rq dyhudjh iru wkh 486 dftxluruv wkdw gr vr1
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whqghu r�hu dqqrxqfhphqw +iurp 0453 wr 093 gd|v uhodwlyh wr wkh dqqrxqfhphqw gdwh,1 Wkh uhvxowv iurp

wklv hvwlpdwlrq fdq eh irxqg lq Wdeohv ;D dqg ;E1

^Lqvhuw Wdeoh ;d`

^Lqvhuw Wdeoh ;e`

Wdeoh ;D fdofxodwhv wkh sur�w phdvxuh e| jhrjudsklfdo uhjlrq1 Zkloh fdvhv ri deqrupdo yroxph uhsuh0

vhqw 493: zkhq fdofxodwhg ryhu wkh gd|v wkdw lpphgldwho| suhfhgh wkh sxeolf dqqrxqfhphqw +Wdeoh 9E,/ L

�qg wkdw lq rqo| 646 fdvhv rxw ri 71984/ �� lv srvlwlyh lq gdwhv w@0453 wr w@0931 Lq wkh X1V1/ iru lqvwdqfh/

deqrupdo yroxph lq wkh odvw vl{w| gd|v dffrxqwv iru 31:8 shufhqw ri wkh wrwdo qxpehu ri vkduhv dftxluhg1

Wklv qxpehu lqfuhdvhv wr 41<3 shufhqw iurp gd|v w@0453 wr w@0931 Krzhyhu/ wkh fdvhv ri srvlwlyh deqrupdo

yroxph duh 4<147 shufhqw lq wkh �uvw vxeshulrg/ dqg 74137 shufhqw lq wkh vhfrqg rqh1

Wkhuhiruh/ p| fdofxodwlrq ri lqvlghu wudglqj sur�wv lqfoxghv wudghv e| rxwvlghuv +hlwkhu lqiruphg ru

qrw,/ wkdw pdnhv wkh udwlr dq lpshuihfw lqglfdwlrq ri loohjdo lqvlghu wudglqj1 Krzhyhu/ L vkrz lq Wdeoh ;E

wkdw wkh glvwruwlrq lqgxfhg e| rxwvlgh lqiruphg wudghv grhv qrw d�hfw wkh pdlq uhvxow1 Lq Wdeoh ;E L djdlq

uhsruw deqrupdo yroxph fdofxodwhg ryhu d sulru zlqgrz ri hlwkhu vl{w| ru wkluw| gd|v/ dqg L gl�huhqwldwh

ehwzhhq dftxlvlwlrqv zlwk dqg zlwkrxw LW Odzv Hqirufhphqw1 Wkhuh duh wzr pdlq �qglqjv iurp wklv wdeoh1

Iluvw/ fdvhv ri srvlwlyh deqrupdo yroxph lq gd|v w@0453 wr w@093 lqfuhdvh voljkwo| iurp 7174 shufhqw wr

:146 shufhqw,1 Lq Wdeoh :/ wkh shufhqwdjh lqfuhdvhv iurp 6513; wr 85136 diwhu wkh hqirufhphqw ri LW Odzv1

Vhfrqg/ wkh shufhqwdjh ri vkduhv deqrupdoo| sxufkdvhv ryhu d shulrg ri vl{w| gd|v hqglqj dw gd| w@093

vljql�fdqwo| ghfuhdvhv d 31;7 shufhqw xsrq wkh �uvw hqirufhphqw ri LW uhjxodwlrq1 Wdeoh : vkrzv lqghhg

wkdw/ zkhq fdofxodwhg ryhu wkh odvw vl{w| gd|v suhfhglqj wkh dftxlvlwlrq/ wklv shufhqwdjh lqfuhdvhv :149

shufhqw1

Ilqdoo|/ uhjduglqj wkh irxu h{sodqdwlrqv deryh/ wkhuh duh qhlwkhu wkhruhwlfdo qru hpslulfdo irxqgd0

wlrqv iru d fkdqjh lq wkh ehkdylru ri dftxluruv uhjduglqj wrhkrog sxufkdvhv/ lqvwlwxwlrqdo wudghuv/ dqg

wuhqg0fkdvlqj lqyhvwruv ghshqglqj rq wkh h{lvwhqfh dqg2ru hqirufhphqw ri lqvlghu wudglqj uhjxodwlrqv551

Wkhuhiruh/ li wkh udwlr lq +4, rqo| phdvxuhv wudglqj e| lqiruphg rxwvlghuv/ lw vkrxog qrw ydu| ehiruh dqg

diwhu LW uhjxodwlrq1 Krzhyhu/ Wdeoh : vkrzv wkdw lw grhv fkdqjh1

55Wkhuh lv hylghqfh/ wkrxjk/ wkdw wdnhryhu uhjxodwlrqv gr d�hfw wkh wrhkrog dftxlvlwlrq vwudwhjlhv ri elgghuv sulru wr whqghu

r�hu dqqrxqfhphqwv +vhh Eulv/ 5333,1
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F Elg sulfh dqg Pdunhw Uhdfwlrq wr wkh Dftxlvlwlrq Dqqrxqfhphqw

Lq wkh Vhfwlrq LY1D L vkrz wkdw/ ehfdxvh ri dq lqfuhdvh lq wudglqj e| lqiruphg lqvlghuv/ LW sur�wv diwhu wkh

hqirufhphqw ri LW odzv ehfrph odujhu1 Lq wklv vhfwlrq L vwxg| wkh fkdqjhv lq wkh deqrupdo sulfh fkdqjh +

DESU�|/ wkh vhfrqg frpsrqhqw ri wkh phdvxuh ri LW sur�wv,1 Wkdw lv/ L dqdo|}h zkhwkhu rqh vkduh ri d

wdujhw �up* vwrfn sxufkdvhg sulru wr ehlqj dftxluhg |lhogv odujhu sur�wv zkhq LW odzv duh lq sodfh1 Wklv

lv htxlydohqw wr dqdo|}lqj krz elg sulfhv fkdqjh zlwk LW uhjxodwlrq561

L jdwkhu gdwh rq elg sulfhv +lq grooduv, iru wkh �upv lq p| vdpsoh1 L dp deoh wr �qg uholdeoh gdwd iru

rqo| 4/94< �upv +4/454 duh X1V1 wdujhwv,1 Lq fdvh ri d vwrfn r�hu/ L fdofxodwh wkh fdvk ydoxh ri wkh r�huhg

vkduhv zlwk wkh h{fkdqjh udwlr dqg wkh pdunhw sulfhv ri wkh wdujhw dqg wkh elgghu1 Lq Wdeoh < L uhsruw wkh

dyhudjh suhplxp/ fdofxodwhg dv wkh shufhqwdjh lqfuhdvh ri wkh elg sulfh +lq grooduv, uhodwlyh wr wkh vwrfn

sulfh +lq grooduv, vl{w| gd|v sulru wr wkh whqghu r�hu dqqrxqfhphqw1 Wkh dyhudjh suhplxp lv <3167 shufhqw

iru X1V1 wdujhwv/ dqg rqo| 891;9 shufhqw iru qrq X1V1 wdujhwv1 Suhpld duh dv orz dv 5;17< shufhqw lq Lwdo|/

dqg dv kljk dv 49; shufhqw lq Juhhfh1 Lq vrph frxqwulhv +Vsdlq / Vrxwk Nruhd,/ wdnhryhu suhpld duh rq

dyhudjh qhjdwlyh1 L dovr uhsruw wkh udwlr ri wkh vwrfn sulfh dw wkh wlph ri wkh whqghu r�hu dqqrxqfhphqw wr

wkh elg suhplxp1

^Lqvhuw Wdeoh <`

Wdeoh 43 suhvhqwv uhvxowv rq elg sulfhv +lq grooduv, ehiruh dqg diwhu LW odzv/ dqg iru frxqwulhv wkdw

kdyh fkdqjhg wkh ohjlvodwlrq lq wkh shulrg 4<;304<<31 Wkhuh duh 54; revhuydwlrqv iurp wkrvh frxqwulhv1

Iru wkh wrwdo vdpsoh/ wkh lqfuhdvh lq wkh elg suhplxp lv vljql�fdqw dw wkh 4 shufhqw ohyho/ dqg htxdo wr

91;6 shufhqw1 Wkh lqfuhdvh lv hvshfldoo| gudpdwlf iru Qruglf Hxursh/ zkhuh elg sulfhv lqfuhdvh vljql�fdqwo|

d 4:1:4 shufhqw1 Wdeoh 43 dovr vkrzv wkh udwlr ri wkh elg sulfh wr wkh vwrfn sulfh dw wkh dqqrxqfhphqw/

fdofxodwhg dv lq Wdeoh:1 Wkh lqfuhdvh lq wklv udwlr lv qrw vljql�fdqw1 L fdq frqfoxgh wkdw/ xsrq wkh

hqirufhphqw ri LW uhjxodwlrqv/ sulfh uhdfwlrq wr wkh dqqrxqfhphqw ri dq dftxlvlwlrq lqfuhdvhv/ dqg wkdw

vxfk dq lqfuhdvh fdq eh sduwldoo| h{sodlqhg e| d kljkhu elg sulfh571

^Lqvhuw Wdeoh 43`

56Wkh deqrupdo sulfh fkdqjh lv odujhu wkh kljkhu wkh elg sulfh +dvvxplqj d srvlwlyh vwrfn sulfh uxqxs sulru wr wkh dftxlvlwlrq,1

57Zkhq xvlqj wkh LW odzv h{lvwhqfh dv glvfulplqdwlqj yduldeoh/ zh frxog qrw �qg pdq| revhuydwlrqv lq wkh Ehiruh LW Odzv

h{lvwhqfh fdwhjru|1 Wkdw lv zk| zh gr qrw uhsruw wkhvh uhvxowv1
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Wzr h{sodqdwlrqv duh frqvlvwhqw zlwk wkdw �qglqj1 LW odzv duh xvxdoo| dffrpsdqlhg e| rwkhu phdvxuhv

ri �qdqfldo ghyhorsphqw1 Iru lqvwdqfh/ Lwdo| sdvvhg ohjlvodwlrq rxwodzlqj lqvlghu wudglqj lq 4<<4/ dqg dv

sduw ri d pruh jhqhudo ryhukdxo ri Lwdoldq vhfxulwlhv pdunhwv581 Wkh LW odz yduldeohv frxog sur{| iru d

eurdghu vhw ri uhjxodwru| fkdqjhv wkdw pdgh whqghu r�huv pruh h{shqvlyh1 Dowhuqdwlyho|/ Ehq| +4<<<, vkrzv

hpslulfdoo| wkdw rzqhuvkls frqfhqwudwlrq lv orzhu lq frxqwulhv zlwk LW uhjxodwlrq/ shukdsv vlqfh plqrulw|

vkduhkroghuv surwhfwlrq lqfuhdvhv1 Ghpvhw} dqg Ohkq +4<;8, dujxh wkdw v|vwhpdwlf uhjxodwlrq d�hfwv wkh

rswlrqv dydlodeoh wr rzqhuv/ dqg wkh| grfxphqw hpslulfdoo| wkdw uhjxodwhg lqgxvwulhv lq wkh X1V1 glvsod|

orzhu rzqhuvkls frqfhqwudwlrq1 Lq wkh frqwh{w ri wdnhryhuv/ ohvv rzqhuvkls frqfhqwudwlrq lqfuhdvhv wkh

ehqh�wv iurp iuhh ulglqj dqg pdnhv dftxlvlwlrqv pruh h{shqvlyh1

Ekdwwdfkdu|d hw do1 +5333, dujxh wkdw wudglqj e| lqvlghuv wkdw duh qrw survhfxwhg lq Ph{lfr dffrxqwv

iru wkh lqvljql�fdqfh ri wkh deqrupdo uhwxuq dw wkh dqqrxqfhphqw gdwh/ ehfdxvh vwrfn sulfhv lqfrusrudwh

wkh h�hfw ri wkh frusrudwh dqqrxqfhphqw hduo|1 Wkh uhvxowv lq Wdeoh 43 vxjjhvw wkdw wkh �qglqjv lq

Ekdwwdfkdu|d hw do1 +5333, fdq eh h{sodlqhg/ lq wkh fdvh ri dftxlvlwlrqv/ e| orz elg sulfhv lq wkh devhqfh

ri LW uhjxodwlrq/ dqg e| d qrupdo pdunhw uhdfwlrq wr vxfk elg sulfhv1 Dowhuqdwlyho|/ lw lv srvvleoh wkdw

wkh pdunhw xqghuuhdfwv wr dq dftxlvlwlrq dqqrxqfhphqw/ hlwkhu ehfdxvh ri pdunhw lqh!flhqf| ru ehfdxvh

wkh wdujhw vkduhkroghuv dwwdfk d yhu| orz suredelolw| ri vxffhvv wr wkh lpshqglqj dftxlvlwlrq1 Wr whvw iru

wkh xqghuuhdfwlrq k|srwkhvlv/ L fdofxodwh wkh udwlr ri wkh vwrfn sulfh dw dqqrxqfhphqw glylghg e| wkh elg

sulfh +erwk lq grooduv,1 Wkh hvwlpdwhg udwlr uh hfwv wkh pdunhw uhdfwlrq wr wkh dqqrxqfhphqw dv zhoo dv

wkh pdunhw eholhi uhjduglqj wkh suredelolw| ri d whqghu r�hu vxffhvv1 Lq Wdeoh 8 L whvw zkhwkhu wklv udwlr

lv vljql�fdqwo| gl�huhqw iurp rqh1 Irfxvlqj rq wkh frxqwulhv iru zklfk erwk wkh suhplxp dqg wkh udwlr ri

vwrfn sulfh wr elg sulfh duh erwk vljql�fdqw/ L idlo wr uhmhfw wkh qxoo dw wkh 4 shufhqw ohyho rqo| iru wkh XV/

wkh XN/ Dxvwudold/ dqg wkh Qhwkhuodqgv/ dqg dw wkh 43 shufhqw ohyho iru Fdqdgd1 Dujxdeo| wkrvh frxqwulhv

duh wkh rqhv iru zklfk wkh xqghuuhdfwlrq k|srwkhvlv lv prvw xqolnho|/ vlqfh/ h{fhsw iru wkh XV/ wkh vxffhvv

udwh lq wkh XN/ Dxvwudold/ wkh Qhwkhuodqgv/ dqg Fdqdgd lv/ iurp Wdeoh 4/ orzhu wkdq wkh dyhudjh +54195/

56188/ 531;6/ dqg 5:177 shufhqw uhvshfwlyho|,1 Uhvxowv lq Wdeohv : dqg ; duh frqvlvwhqw zlwk Zdonolqj dqg

Mlqgud +5333,/ zkr vkrz wkdw lq wkh X1V1/ wkh dyhudjh vshfxodwlrq vsuhdg +gl�huhqfh ehwzhhq wkh elg sulfh

dqg wkh pdunhw sulfh rqh gd| diwhu wkh lqlwldo dqqrxqfhphqw, lv 41;9 shufhqw1591 Wkhuhiruh/ L frqfoxgh wkdw

wkhuh lv olwwoh hylghqfh ri xqghuuhdfwlrq/ dqg L �qg wkdw vwrfn sulfhv duh orzhu dw dqqrxqfhphqw ehfdxvh

58Qhz odz rq wdnhryhuv/ qhz uxohv rq ghulydwlyhv wudglqj/ dqg wkh lqwurgxfwlrq ri frpsxwhul}hg wudglqj rq wkh whq Lwdoldq

vwrfn h{fkdqjhv1 Vhh Ilqdqfldo Uhjxodwlrq Uhsruw/ Mxo| 4/ 4<<41
59Wkhlu vdpsoh lqfoxghv rqo| fdvk whqghu r�huv h{fhhglqj '43 ploolrq lq ydoxh/ zkhuh wkh elgghu vhhnv wr rzq 433 shufhqw ri

wkh wdujhw �up1 Rxu phdvxuh ri vshfxodwlrq vsuhdg fdofxodwhg ryhu wkh vwrfn sulfh wkh gd| ri wkh whqghu r�hu dqqrxqfhphqw

lv 46 shufhqw/ exw rxu vdpsoh lqfoxghv dftxlvlwlrqv ri pruh wkdw 83 shufhqw ri d wdujhw*v vkduhv1
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elg sulfhv duh dovr orzhu1

G Dgglwlrqdo Hylghqfh= Wdnhryhu Lqwhqvlw|

Lq wklv vhfwlrq L h{dplqh zkhwkhu wkh qxpehu ri dftxlvlwlrqv lq d frxqwu| lv d�hfwhg e| LW odzv1 L phdvxuh

wkh lqwhqvlw| ri wkh pdunhw iru frusrudwh frqwuro xvlqj wkh qxpehu ri dftxlvlwlrqv lq rqh |hdu qrupdol}hg e|

wkh qxpehu ri �upv lq wkh fruuhvsrqglqj h{fkdqjh/ dv lq Vhfwlrq L1 Wdeoh 44 vkrzv wkh dyhudjh dftxlvlwlrq

udwh shu |hdu dqg frxqwu|/ zkhuh wkh shufhqwdjh lv fdofxodwhg dv wkh qxpehu ri dftxlvlwlrqv lq rqh |hdu

glylghg e| wkh wrwdo qxpehu ri �upv lq wkh frxqwu|*v pdlq h{fkdqjh lq d jlyhq |hdu1 Wkh odvw yduldeoh

lv rewdlqhg iurp wkh Lqwhuqdwlrqdo Ihghudwlrq ri Vwrfn H{fkdqjhv1 Iru wkh XV/ wkh wrwdo qxpehu ri �upv

lqfoxgh wkrvh �upv olvwhg lq Q\VH/ Dph{/ dqg QDVGDT1 Wkh qxpehu ri dftxlvlwlrqv lq rqh |hdu lv wdnhq

luuhvshfwlyh ri zkhwkhu d elg lv d �uvw ru vxevhtxhqw dftxlvlwlrq1

^Lqvhuw Wdeoh 44`

Frpphqw dqg Vfkzhuw +4<<8, hvwlpdwh wkh vdph udwh iru wkh X1V1 lq hdfk prqwk iurp Mdqxdu| 4<:8

wr Ghfhpehu 4<<41 Wkh| grfxphqw wdnhryhu udwhv ehorz 318 shufhqw shu prqwk lq 4<<3 dqg 4<<41 Wkh

dyhudjh prqwko| udwh lq p| vdpsoh lv 317 shufhqw1 L dp lqwhuhvwhg lq krz LW odzv d�hfw wkh qxpehu ri

dftxlvlwlrqv lq rqh frxqwu|1 Wr wkdw hqg/ L hvwlpdwh d uhjuhvvlrq ri wkh wdnhryhu lqwhqvlw|/ rq d vhw ri

h{sodqdwru| yduldeohv1 Hdfk revhuydwlrq lq wkh uhjuhvvlrq lv d sduwlfxodu frxqwu| lq d vlqjoh |hdu iru zklfk

gdwd duh dydlodeoh1 L kdyh 553 frxqwu|0|hdu revhuydwlrqv1 Wkh h{sodqdwru| yduldeohv lqfoxgh d gxpp|

yduldeoh wkdw wdnhv ydoxh rqh zkhq LW odzv h{lvw1 L dgglwlrqdoo| hpsor| d gxpp| yduldeoh wkdw wdnhv ydoxh

rqh zkhq LW odzv kdyh ehhq hqirufhg lq d sduwlfxodu |hdu1

Vhyhudo uhfhqw sdshuv +Od Sruwd hw do1/ 4<<:/ 4<<;> Ohylqh/ 4<<:> Ghplujxf0Nxqw dqgPdnvlprylf/ 4<<;,

kdyh grfxphqwhg wkh uhodwlrqvkls ehwzhhq �qdqfldo dqg lqvwlwxwlrqdo ghyhorsphqw/ dqg wkh lpsruwdqfh ri

ohjdo dqg lqvwlwxwlrqdo yduldeohv dw h{sodlqlqj frusrudwh ehkdylru1 L frqwuro iru wkrvh yduldeohv lq wkh

uhjuhvvlrq/ xvlqj wkh phdvxuhv ri vkduhkroghu surwhfwlrq dqg �qdqfldo ghyhorsphqw lq Od Sruwd hw do1

+4<<;,1 Wkhvh dxwkruv uhsruw rqo| dyhudjhv lq wkh Dsshqgl{/ zkloh L hpsor| wkh frpsohwh wlph vhulhv ri

gdwd wkdw wkh| xvh lq wkhlu sdshu5:1 L dovr frqwuro iru wkh orjdulwkp ri wkh JGS shu fdslwd dqg gxpp|

yduldeohv fruuhvsrqglqj wr wkh ohjdo prwkhu frxqwu|1 Uhvxowv duh uhsruwhg lq Wdeoh :1 L hvwlpdwh wkh

uhjuhvvlrq zlwk dqg zlwkrxw wlph0 dqg frxqwu|0�{hg h�hfwv1

^Lqvhuw Wdeoh 45`

5:Zh duh judwhixo wr Ioruhqflr Oösh} gh Vlodqhv iru surylglqj ph zlwk wkhvh gdwd1
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Wkuhh pdlq uhvxowv iurp Wdeoh 45 ghvhuyh dwwhqwlrq1 Iluvw L vkrz wkdw frxqwulhv wkdw kdyh Jhupdq| dv

lwv ohjdo prwkhu5; dv gh�qhg lq Od Sruwd hw do1 +4<<;, kdyh dovr ihzhu frpsdqlhv wkdw duh wdnhq ryhu hyhu|

|hdu1 Wkh Jhupdq frusrudwh jryhuqdqfh v|vwhp lv zhoo nqrzq iru uho|lqj rq gluhfw frqwuro ri frusrudwlrqv

dqg furvv0rzqhuvkls udwkhu wkdq rq pdunhw irufhv1 Vhfrqgo|/ L �qg wkdw lq pruh h!flhqw ohjdo v|vwhpv

wkhuh duh ihzhu wdnhryhuv1 Rqh srvvleoh uhdvrq lv wkdw wkh ehwwhu vkduhkroghu surwhfwlrq pdnhv wdnhryhuv

pruh h{shqvlyh dqg khqfh ohvv iuhtxhqw1 Wklv h{sodqdwlrq lv frqvlvwhqw zlwk wkh uhvxowv lq Vhfwlrq LL1

Uhjduglqj wkh h�hfw ri LW Odzv/ wkhuh lv vrph hylghqfh wkdw wkh lqwhqvlw| ri wkh pdunhw iru frusrudwh

frqwuro lqfuhdvhv xsrq wkh �uvw hqirufhphqw ri LW odzv1 Zkhq lqwhusuhwhg hfrqrplfdoo|/ krzhyhu/ wkh

uhvxowv lq Wdeoh : vkrz wkdw LW uhjxodwlrq kdv dq doprvw qhjoljleoh h�hfw rq wkh qxpehu ri dftxlvlwlrqv=

xsrq wkh �uvw hqirufhphqw ri LW odzv lq d sduwlfxodu frxqwu|/ zh h{shfw wkdw/ iru hyhu| 43/333 �upv/ wkh

qxpehu ri �upv wkdw vx�hu d wdnhryhu dwwhpsw lqfuhdvhv dssur{lpdwho| e| rqh1 Dgglwlrqdoo|/ zkhq wlph0

dqg frxqwu|0�{hg h�hfwv duh xvhg lq wkh hvwlpdwlrq/ wkh frh!flhqwv iru wkh LW Odzv gxpplhv ehfrph

lqvljql�fdqw1

Y Furvv0Vhfwlrqdo Hylghqfh

Li LW odzv khos lqfuhdvh wkh oltxlglw| lq d pdunhw/ dqg li/ dv Vslhjho dqg Vxeudkpdq|dp +4<<8, vxjjhvw/

LW uhjxodwlrq fdqqrw eh h�hfwlyh lq suhyhqwlqj vwudwhjlf wudglqj e| lqiruphg lqvlghuv/ L vkrxog revhuyh/

hyhu|wklqj hovh htxdo/ pruh iuhtxhqw dqg sur�wdeoh lqvlghu wudghv lq d frxqwu| diwhu wkh sdvvlqj +ru srvvleo|

wkh hqirufhphqw, ri LW odzv1 Lq wklv fdvh/ lqfuhdvhg wudglqj yroxph frxog vroho| h{sodlq wkh fruuhvsrqglqj

lqfuhdvh lq LW sur�wv1

LW uhjxodwlrq/ rq wkh rwkhu kdqg/ lqfuhdvhv wkh srwhqwldo sur�wv wr lqvlghuv e| +l, pdnlqj dftxlvlwlrqv

pruh h{shqvlyh/ dqg +ll, e| lqfuhdvlqj wkh pdunhw uhdfwlrq wr wkh sxeolf dqqrxqfhphqw +vhh Vhfwlrq LL/ dqg

Ekdwwdfkdu|d hw do1/ 5333,1 Li wkh h�hfw ri LW uhjxodwlrq rq lqvlghuv* ehkdylru lv qrw glfwdwhg e| lqfuhdvhv

lq oltxlglw| wkdw khos wkhp klgh wkhlu sur�wdeoh wudghv/ L vkrxog revhuyh/ diwhu frqwuroolqj iru wkh oltxlglw|

ri wkh vwrfn/ d srvlwlyh uhodwlrqvkls ehwzhhq LW odzv h{lvwhqfh +hqirufhphqw, dqg LW sur�wv1

L irupxodwh d uhjuhvvlrq prgho iru wkh ghwhuplqdwlrq ri lqvlghuv* sur�wv wkdw wdnhv lqwr dffrxqw �up0

vshfl�f idfwruv/ vxfk dv wkh oltxlglw| ri wkh vwrfn/ wkh vl}h ri wkh wdujhw �up/ wkh dwwlwxgh ri wkh elgghu dqg

wkh sulfh h�hfw ri wkh dqqrxqfhphqw/ dqg frxqwu| fkdudfwhulvwlfv1 Wkh �up vshfl�f yduldeohv duh=

0Wdujhw �up dyhudjh yroxph1 L phdvxuh wkh wdujhw �up dyhudjh yroxph dv wkh dyhudjh wxuqryhu +lq

dqqxdo whupv, fdofxodwhg ryhu d shulrg ri kxqguhg gd|v iurp w @ �533 gd|v uhodwlyh wr wkh dqqrxqfhphqw

5;Wkrvh duh Jhupdq|/ Mdsdq/ Dxvwuld/ Vrxwk Nruhd/ Vzlw}huodqg/ dqg Wdlzdq1
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gd| ri wkh whqghu r�hu1 Wklv lv d sur{| iru wkh oltxlglw| ri wkh vwrfn1

0Ilup vl}h/ phdvxuhg e| wkh groodu ydoxh ri wkh wdujhw �up*v wrwdo dvvhwv wkh |hdu sulru wr wkh dftxlvlwlrq1

0Krvwlolw| ri wkh dftxlvlwlrq1 D gxpp| yduldeoh wkdw wdnhv wkh ydoxh rqh li wkh dftxlvlwlrq lv krvwloh

lv lqwurgxfhg/ vlqfh L h{shfw odujhu sur�wv lq krvwloh ghdov/ zkhuh lqirupdwlrq lv ohvv dydlodeoh sulru wr wkh

sxeolf dqqrxqfhphqw1

0Wrwdo sulfh h�hfw ri wkh dqqrxqfhphqw/ dqg wkh udwlr ri wkh dqqrxqfhphqw FDU wr wkh wrwdo sulfh +dv

fdofxodwhg lq Vhfwlrq LL,1

0Uxpruv1 L frqvwuxfw d gxpp| yduldeoh wkdw wdnhv wkh ydoxh rqh li wkh wudqvdfwlrq ruljlqdoo| ehjdq

dv d uxpru/ dqg zdv odwhu frq�uphg e| erwk sduwlhv1 Li p| phdvxuh ri LW sur�wv lv mxvw wkh uh hfwlrq ri

wudglqj iroorzlqj wdnhryhu uxpruv/ wkhq L h{shfw d srvlwlyh uhodwlrqvkls ehwzhhq wkh wzr yduldeohv1 Wkh

ydoxh ri wkh uxpruv yduldeoh lv rqh lq 587 fdvhv1

0Vl}h ri wkh Elgghu*v wrhkrog1 Dv dujxhg lq wkh suhylrxv vhfwlrq/ �� pd| mxvw eh d phdvxuh ri wkh

elgghuv* sur�wv iurp sxufkdvlqj d vwdnh lq wkh wdujhw �up sulru wr wkh dqqrxqfhphqw ri wkh dftxlvlwlrq1 Lq

wkdw fdvh zh h{shfw d srvlwlyh h�hfw ri wkh wrhkrog rq wkh phdvxuh ri LW sur�wv1 Wkhuh duh 896 dftxlvlwlrqv

rxw ri 7/99: lqfoxghg lq wkh vdpsoh zkhuh wkh elgghu rzqv d iudfwlrq ri wkh wdujhw*v vkduhv dw wkh wlph ri

wkh whqghu r�hu dqqrxqfhphqw1 Krzhyhu/ rqo| 486 ri wkrvh dftxluhg wkh wrhkrog lq wkh odvw vl{ prqwkv

wkdw suhfhgh wkh dqqrxqfhphqw1 L phdvxuh wkh wrhkrog dv wkh shufhqwdjh rzqhuvkls lq wkh wdujhw dw

dqqrxqfhphqw1

0Ilqdoo|/ d XV0gxpp| lv lqwurgxfhg ehfdxvh wkh X1V1 glvsod|v d frpsohwho| gl�huhqw klvwru| ri LW

survhfxwlrq dqg hqirufhphqw1

Uhjduglqj wkh frxqwu|0vshfl�f yduldeohv lq wkh hvwlpdwlrq/ L frqwuro iru wkh txdolw| ri wkh ohjdo v|vwhp/

dqg phdvxuhv ri vkduhkroghu surwhfwlrq lq Od Sruwd hw do1 +4<<;d,1 Dgglwlrqdoo|/ Od Sruwd hw do1 +4<<;d,

frqfoxgh wkdw Iuhqfk0 dqg Vsdqlvk0flylo odz frxqwulhv kdyh wkh zhdnhvw ohjdo surwhfwlrqv ri lqyhvwruv1

Wkhuhiruh/ L frqwuro iru wkh ohjdo ruljlq ri wkh frxqwu|1 Ilqdoo|/ L lqfoxgh vrph ri wkh ghwhuplqdqwv ri wkh

txdolw| ri jryhuqphqwv iurp Od Sruwd hw do1 +4<<;e, dv sur{lhv iru wkh prudo vwdqgdugv ri wkh frxqwu|1

Lq sduwlfxodu/ L lqwurgxfh lq p| hvwlpdwlrq wkh jhrjudsklfdo vlwxdwlrq ri wkh frxqwu| +phdvxuhg e| lwv

devroxwh odwlwxgh,/ dqg wkh glvwulexwlrq ri wkh srsxodwlrq e| uholjlrq +shufhqwdjh ri Surwhvwdqwv/ Fdwkrolfv/

dqg Pxvolpv,1

L whvw iru wkh uhodwlrqvkls ehwzhhq LW uhjxodwlrq dqg LW sur�wv zlwk wkh lqwurgxfwlrq ri wkuhh yduldeohv lq

wkh uhjuhvvlrq1 Iluvw/ L xvh wzr gxpplhv iru LW odzv h{lvwhqfh dqg hqirufhphqw1 Dq lqvljql�fdqw frh!flhqw

iru erwk yduldeohv phdqv wkdw wkh uhdvrq zk| LW sur�wv lqfuhdvh diwhu LW odzv sdvvlqj dqg hqirufhphqw lv

dq lqfuhdvh lq wudglqj yroxph frpelqhg zlwk lqh�hfwlyh LW ghwhfwlrq whfkqrorjlhv/ wkdw lqgxfh frusrudwh
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lqvlghuv wr ylrodwh wkh odz1 D vljql�fdqw dqg srvlwlyh frh!flhqw lpsolhv wkdw LW odzv lqfuhdvh wkh pdunhw

uhdfwlrq wr frusrudwh qhz lqirupdwlrq/ dqg khqfh wkh srwhqwldo sur�wv iurp loohjdo lqvlghu wudglqj1 Wklv

zrxog vxssruw wkh lghd wkdw wkh pruh vwulfwo| d odz lv hqirufhg/ wkh pruh sur�wdeoh lw ehfrphv wr ylrodwh

lw1 Vhfrqg/ L uhjuhvv lqvlghu wudglqj sur�wv rq wkh lqgh{ ri wrxjkqhvv ri lqvlghu wudglqj odzv frqvwuxfwhg

e| Ehq| +4<<<,1 Vkh frqvwuxfwv dq lqgh{ wkdw lv wkh vxp ri �yh lqglfdwruv1 Wkh �uvw lqglfdwru wdnhv ydoxh

rqh li wlsshhv duh ohjdoo| frqvlghuhg wr eh vhfrqgdu| lqvlghuv1 Vlploduo|/ wkh vhfrqg lqglfdwru htxdov rqh li

dq lqvlghu fdq eh khog oldeoh qrw rqo| iru wudglqj exw dovr iru wlsslqj wklug sduwlhv1 Wkh wklug frpsrqhqw

htxdov rqh li prqhwdu| shqdowlhv duh sursruwlrqdo wr lqvlghuv* wudglqj sur�wv1 Wkh irxuwk frpsrqhqw dvnv

zkhwkhu wkh odz judqwv lqyhvwruv d sulydwh uljkw ri dfwlrq/ dqg wkh �iwk lqglfdwru htxdov rqh li ylrodwlrq ri

LW odzv lv d fulplqdo r�hqvh/ }hur rwkhuzlvh1 Wkh lqgh{ htxdov �yh iru wkh XV/ Luhodqg/ dqg Vrxwk Nruhd/

dqg htxdov rqh iru Ph{lfr Qruzd|/ dqg Uxvvld1 Zkhq wkh txdolw| lqgh{ lv xvhg lq wkh hvwlpdwlrq/ L uhvwulfw

wkh vdpsoh rqo| wr wkrvh frxqwulhv zlwk h{lvwlqj LW odzv1

^Lqvhuw Wdeoh 46`

Uhvxowv iurp wkh hvwlpdwlrq duh glvsod|hg lq Wdeoh 461 Wkh �uvw prgho lqfoxghv doo wkh h{sodqdwru|

yduldeohv h{fhsw iru wkh txdolw| lqgh{1 Iluvw L �qg wkdw LW sur�wv lqfuhdvh zlwk wkh wdujhw �up wudglqj

yroxph1 Wklv uhvxow lv frqvlvwhqw zlwk wkh wkhruhwlfdo olwhudwxuh wkdw suhglfwv kljkhu sur�wv wr lqvlghuv lq

pruh oltxlg vwrfnv +N|oh/ 4<;8/ Hdvoh|/ R*Kdud dqg Vulqlydv/ 4<<;/ Ohodqg/ 4<<5/ Frshodqg dqg Jdodl/

4<;6,1 Wkh wrwdo sulfh h�hfw ri wkh dqqrxqfhphqw lv qhjdwlyho| uhodwhg wr LW sur�wv1 Wkh qhjdwlyh vljq

frqwudglfwv Ekdwwdfkdu|d hw do1 +5333,/ zkr eodph lqvlghuv iru wkh pdunhw xqghuuhdfwlrq wr frusrudwh

hyhqwv lq Ph{lfr1

Wkh ohjdo yduldeohv lq Od Sruwd hw1 do +4<<5, glvsod| wkh h{shfwhg vljqv1 L �qg wkdw LW sur�wv duh

kljkhu lq= +l, pruh fruuxsw frxqwulhv/ +ll,frxqwulhv zlwk ohvv h!flhqw mxglfldo v|vwhpv/ +lll, frxqwulhv zkhuh

wkh hqirufhdelolw| ri frqwudfwv lv kdughu1 L dgglwlrqdoo| �qg LW sur�wv wr eh kljkhu lq frxqwulhv zkrvh ohjdo

prwkhu lv Iudqfh ru Vsdlq/ dqg orzhu lq wkh XV1

Frq�uplqj p| suhylrxv uhvxowv/ L gr �qg wkdw LW sur�wv lqfuhdvh xsrq wkh �uvw hqirufhphqw ri LW

uhjxodwlrq1 Wkh hvwlpdwhg frh!flhqw iru wklv yduldeoh lv vljql�fdqw dw wkh rqh shufhqw ohyho/ dqg iru dq|

vshfl�fdwlrq wkdw L wulhg1 Zkhq L lqwurgxfh wkh LW odzv txdolw| lqgh{/ L �qg wkdw/ dowkrxjk wkh wrxjkhu

wkh LW uhjxodwlrq/ wkh orzhu wkh lqvlghuv* sur�wv/ vwloo wkh uhodwlrqvkls ehwzhhq wkh hqirufhphqw ri wkh odz

dqg wkh dprxqw ri lqvlghuv* sur�wv lv srvlwlyh1 Prghov LLL wr YL glvsod| gl�huhqw vshfl�fdwlrqv ri wkh lqlwldo

prgho1 Lq Prghov LLL/ LY/ dqg Y/ L lpsohphqw wkh hvwlpdwlrq zlwk wlph0�{hg h�hfwv/ zlwkrxw d vljql�fdqw

fkdqjh lq wkh frh!flhqwv1 Lqwhuhvwlqjo|/ zkhq wkh LW odz phdvxuhv duh qrw xvhg lq wkh hvwlpdwlrq/ wkh
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phdvxuh ri vwrfn oltxlglw| idlov wr h{sodlq LW sur�wv1 Krzhyhu/ zkhq wkh LW yduldeohv duh lqfoxghg/ exw wkh

wudglqj yroxph lv h{foxghg/ wkh LW odzv hqirufhphqw gxpp| uhpdlqv vljql�fdqw1 Wklv phdqv wkdw LW odzv

fuhdwh pruh sur�wdeoh rssruwxqlwlhv iru lqvlghuv/ qrw gulyhq vroho| e| dq lqfuhdvhg vwrfn oltxlglw|1

Lq Prgho YL L hvwlpdwh d fhqvruhg uhjuhvvlrq wr dffrxqw iru wkh srvvlelolw| ri d qrq0olqhdu uhodwlrqvkls

ehwzhhq LW odzv dqg sur�wv1 Lq 88 shufhqw ri wkh revhuydwlrqv lq p| vdpsoh/ wkh LW sur�wv udwlr lv }hur1

Wkhuhiruh/ L hvwlpdwh d wzr0vwhs uhjuhvvlrq/ wkh �uvw vwhs ehlqj d surelw prgho zlwk doo wkh revhuydwlrqv lq

wkh vdpsoh1 Lq d vhfrqg vwhs/ L hvwlpdwh d wlph0�{hg h�hfwv prgho zlwk wkh vxevdpsoh ri �upv iru zklfk

�� lv srvlwlyh/ zkhuh wkh hvwlpdwhg kd}dug udwh iurp wkh surelw prgho lv xvhg dv d uhjuhvvru +vhh Khfnpdq/

4<:<,1 Zkloh wkhuh lv qr fkdqjh lq wkh hvwlpdwhv/ L �qg wkh kd}dug udwh vljql�fdqw dw wkh rqh shufhqw ohyho/

frq�uplqj wkh qrq0olqhdulw| ri wkh prgho1

Uhjduglqj wkh h�hfw ri uxpruv dqg wkh vl}h ri wkh wrhkrog/ wkh wzr yduldeohv duh qrw vljql�fdqw lq doo

ri wkh vshfl�fdwlrqv1 Rqo| lq wkh fhqvruhg prgho wkh uxpruv gxpp| lv vljql�fdqw dw wkh 8 shufhqw ohyho/

zlwk d srvlwlyh vljq1 Krzhyhu/ wkh yduldeoh uxpruv lv qrw vljql�fdqw lq wkh vhohfwlrq htxdwlrq +qrw uhsruwhg

khuh, xvhg wr hvwlpdwh wkh fhqvruhg uhjuhvvlrq1 Wkhuhiruh/ wkh phdvxuh ri LW sur�wv lv srvlwlyh hyhq lq

wkh devhqfh ri wdnhryhu uxpruv1 Pruhryhu/ hyhq diwhu frqwuroolqj iru wkh h�hfw ri uxpruv/ wkh LW Odzv

Hqirufhphqw gxpp| glvsod|v d srvlwlyh dqg vljql�fdqw frh!flhqw1

YL Frqfoxvlrq

Lqvlghu0wudglqj uhjxodwruv idfh d ixqgdphqwdo glohppd= e| surklelwlqj lw/ wkh| pdnh lw pruh sur�wdeoh1

Wklv sdshu vkrzv wkdw/ dv wkh uhjxodwlrqv rq lqvlghu ghdolqj duh hqirufhg/ wkh srwhqwldo sur�wv iurp lqvlghu

wudglqj ulvh1 E| jdwkhulqj lqirupdwlrq rq LW lq 89 frxqwulhv lq wkh zruog dqg e| dqdo|}lqj d �up*v vwrfn

uhdfwlrq sulru wr d whqghu r�hu dqqrxqfhphqw rq d vdpsoh ri 8/3<< dftxlvlwlrqv/ L �qg wkdw wkh sur�wv wr

lqvlghuv/ fdofxodwhg ryhu wkh �iw| �yh gd|v wkdw suhfhgh d sxeolf dqqrxqfhphqw/ lqfuhdvh diwhu LW odzv duh

hqirufhg1 L qhyhuwkhohvv uhsruw hylghqfh vkrzlqj wkdw wkh wrxjkqhvv ri wkh odz pdwwhuv= LW odzv fuhdwh

sur�wdeoh rssruwxqlwlhv wr lqvlghuv �uvw ehfdxvh wkh| lqfuhdvh wkh oltxlglw| ri wkh pdunhw/ dqg vhfrqg

ehfdxvh xqlqiruphg lqyhvwruv sduwlflsdwh pruh li wkh| lqihu wkdw lqvlghuv duh qrw jrlqj wr wdnh dgydqwdjh

ri wkhp1 Wkhuhiruh wkh h�hfw ri LW odzv rq lqvlghu ehkdylru ghshqgv rq wkh wrxjkqhvv ri wkh shqdow| wkh|

idfh li hyhu ghwhfwhg1

Rqh frqwulexwlrq ri wkh sdshu lv wkdw/ lqvwhdg ri h{dplqlqj wkh uhodwlrqvkls ehwzhhq ghwhfwhg LW sur�wv

dqg uhjxodwlrq/ L hvwlpdwh dq lqgluhfw phdvxuh ri lqvlghuv* sur�wv wkdw lv edvhg rq xqxvxdo sulfh dqg yroxph

pryhphqwv1 Wklv dssurdfk flufxpyhqwv wkh gl!fxowlhv ri gudzlqj dq| hpslulfdo frqfoxvlrq iurp wkh vroh
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xvh ri ghwhfwhg lqvlghu wudglqj/ dqg doorzv xv wr dqdo|}h wkh ehkdylru ri lqvlghuv zlwk sulydwh lqirupdwlrq

rq frusrudwh hyhqwv lq wkh devhqfh ri LW odzv/ dq wkxv ri dq| ghwhfwlrq whfkqrorj| lq sodfh1

Dgglwlrqdoo|/ L �qg wzr pdmru h�hfwv ri LW uhjxodwlrq rq wkh pdunhw iru frusrudwh frqwuro1 Iluvw/ wkhuh

lv hylghqfh wkdw wkh pdunhw uhvsrqvh wr wkh dqqrxqfhphqw ri d wdnhryhu lqfuhdvhv zlwk LW odzv1 Wkh

udwlrqdoh iru wklv uhvxow lv wkdw/ e| lqfuhdvlqj wkh oltxlglw| ri wkh vwrfn/ LW odzv idflolwdwh lqirupdwlrq ehlqj

lpsrxqghg lqwr vwrfn sulfhv1 Vhfrqgo|/ L �qg wkdw dftxlvlwlrqv ehfrph pruh h{shqvlyh diwhu wkh sdvvlqj

dqg hqirufhphqw ri LW odzv1 Vlqfh/ dv vkrzq lq Ehq| +4<<<,/ LW odzv uhgxfh rzqhuvkls frqfhqwudwlrq/ wkh

frvw ri dftxlulqj d pdmrulw| ri vkduhv lq d jlyhq frpsdq| lqfuhdvhv1

Wkh sdshu gudzv d pdmru lpsolfdwlrq iru ixwxuh uhvhdufk1 LW uhjxodwlrq/ li qrw dffrpsdqlhg e| vrph

rwkhu lqvwlwxwlrqdo uhvsrqvh/ idlov wr holplqdwh wkh dgydqwdjhv iurp lqvlgh lqirupdwlrq1 Wkh rqo| zd|

ri uhgxflqj wkh srwhqwldo ehqh�wv iurp euhdnlqj wkh odz lv wr lpsuryh d �up*v glvforvxuh uhtxluhphqwv/

lqfuhdvh shqdowlhv/ dqg lpsuryh wkh ghwhfwlrq whfkqrorj|1 Dqg/ �+111, hyhq li ghwhfwlrq zhuh fhuwdlq/ rqh

fdq lpdjlqh d vlwxdwlrq zkhuh wkh prqrsro| sur�wv zhuh vr kljk 0 lq ploolrqv ri srxqgv 0 wkdw pdq| zrxog

rsw wr euhdn wkh odz/ jude wkh prqh|/ kdyh sodvwlf vxujhu| dqg glvdsshdu1�5< 1 Wkh lqwhudfwlrq ri wkhvh

wkuhh phfkdqlvpv lv zkdw pd| +srwhqwldoo|, pdnh LW odzv zrun1

5<Ilqdqfldo Wlphv/ Iheuxdu| 59/ 4<;:1
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Uhihuhqfhv

^4` Duqrog Wrp/ Jd|oh Huzlq/ Odqfh Qdlo/ dqg Whg Erv/ 5333/ �Vshfxodwlrq ru Lqvlghu Wudglqj= Lqiruphg

Wudglqj lq Rswlrqv Pdunhwv Suhfhglqj Whqghu R�hu Dqqrxqfhphqwv�/ plphr1

Ehwwrq Vdqgud dqg E1 Hvshq Hfner/ 5333/ �Wrhkrogv/ elg mxpsv/ dqg h{shfwhg sd|r�v lq wdnhryhuv�/

Uhylhz ri Ilqdqfldo Vwxglhv 46/ ;740;;51

Ekdwwdfkdu|d Xwsdo/ dqg Kd}hp Gdrxn/ 5333/ �Wkh Zruog Sulfh ri Lqvlghu Wudglqj Ulvn�/ plphr/

Lqgldqd Xqlyhuvlw|1

Ekdwwdfkdu|d Xwsdo/ Kd}hp Gdrxn/ Euldq Mrujhqvrq dqg Fduo0Khlqulfk Nhku/ 4<<</ �Zkhq dq hyhqw

lv qrw dq hyhqw= wkh fxulrxv fdvh ri dq hphujlqj pdunhw�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 88/ 9<04351

Ehq| Odxud Q1/ 4<<</ �D Frpsdudwlyh Hpslulfdo Lqyhvwljdwlrq rq Djhqf| dqg Pdunhw Wkhrulhv ri

Lqvlghu Wudglqj�/ plphr/ Kduydug Odz Vfkrro1

Eudgoh| Plfkdho/ Dqdqg Ghvdl dqg H1 Kdq Nlp/ 4<;;/ �V|qhujlvwlf Jdlqv iurp Frusrudwh Dftxlvlwlrqv

dqg wkhlu Glylvlrq Ehwzhhq wkh Vwrfnkroghuv ri Wdujhw dqg Dftxlulqj Ilupv�/ Mrxuqdo ri Ilqdqfldo

Hfrqrplfv 54/ 60731

Eulv Duwxur +5333,/ �Zkhq gr Elgghuv Sxufkdvh d Wrhkrog�/ \doh Lqwhuqdwlrqdo Fhqwhu iru Ilqdqfh

zrunlqj sdshu1

Exunduw Plnh/ Ghqlv Jurpe/ dqg Idxvwr Sdqxq}l/ 4<<;= �Eorfn Suhpld lq Wudqvihuv ri Frusrudwh

Frqwuro�/ FHSU Glvfxvvlrq Sdshu Qr1 4;9;1

Fdr Fkduohv/ ]klzx Fkhq/ dqg Mrkq Jul!q/ 5333/ �Wkh Lqirupdwlrqdo Frqwhqw ri Rswlrq Yroxph

Sulru wr Wdnhryhuv�/ zrunlqj sdshu1

Fkrl Grvrxqj/ 4<<4/ �Wrhkrog Dftxlvlwlrqv/ Vkduhkroghuv Zhdowk/ dqg wkh Pdunhw iru Frusrudwh

Frqwuro�/ Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv 59/ 6<4073:1

Frpphqw Urehuw/ dqg J1 Zlooldp Vfkzhuw/ 4<<8/ �Srlvrq ru sodfherB Hylghqfh rq wkh ghwhuuhqfh

dqg zhdowk h�hfwv ri prghuq dqwlwdnhryhu phdvxuhv�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 6</ 60761

Ghplujxf0Nxqw D1 dqg Y1 Pdnvlprylf/ 4<<;/ �Odz/ Ilqdqfh/ dqg Ilup Jurzwk�/ Mrxuqdo ri Ilqdqfh

86/ 543:0546:1

Ghpvhw} Kdurog/ dqg Nhqqhwk Ohkq/ 4<;8/ �Wkh Vwuxfwxuh ri Frusrudwh Rzqhuvkls= Fdxvhv dqg

Frqvhtxhqfhv�/ Mrxuqdo ri Srolwlfdo Hfrqrp| <6/ 4488044::1
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Hdvoh| Gdylg/ Pdxuhhq R*Kdud dqg S1V1 Vulqlydv/ 4<<;1 �Rswlrq Yroxph dqg Vwrfn Sulfhv= Hylghqfh

rq zkhuh lqiruphg wudghuv wudgh�/ Mrxuqdo ri Ilqdqfh 86/ 76407981

Hfner Hvshq/ dqg Gdylg Vplwk/ 4<<;/ �Wkh Frqglwlrqdo Shuirupdqfh ri Lqvlghu Wudghv�/ Mrxuqdo ri

Ilqdqfh 86/ 79:07<;1

Ilqqhuw| Mrvhsk H1/ 4<:9/ �Lqvlghuv dqg pdunhw h!flhqf|�/ Mrxuqdo ri Ilqdqfh +Vhswhpehu,/ 447407;1

Irvwhu I1G1 dqg V1 Ylvzdqdwkdq/ 4<<6/ �Yduldwlrqv lq Wudglqj Yroxph/ Uhwxuq Yrodwlolw|/ dqg Wudglqj

Frvwv= Hylghqfh rq Uhfhqw Sulfh Irupdwlrq Prghov�/ Mrxuqdo ri Ilqdqfh 7;/ 4;:05441

Iudqn Mxoldq U1/ dqg Urehuw V1 Kduulv/ 4<;</ RVkduhkroghu Zhdowk H�hfwv ri Frusrudwh Wdnhryhuv1

Wkh XN H{shulhqfh 4<8804<;8�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 56/ 558057<1

Jlyro| Gdq/ dqg Gdq Sdoprq/ 4<;8/ �Lqvlghu Wudglqj dqg wkh H{sorlwdwlrq ri Lqvlgh Lqirupdwlrq=

Vrph Hpslulfdo Hylghqfh�/ Mrxuqdo ri Exvlqhvv 8;/ 9<0;:1

Khfnpdq Mdphv M1/ 4<:</ �Vdpsoh Vhohfwlrq Eldv dv d Vshfl�fdwlrq Huuru�/ Hfrqrphwulfd 7:/ 48604941

Kroghq F1Z1/ dqg D1 Vxeudkpdq|dp/ 4<<5/ �Orqj0Olyhg Sulydwh Lqirupdwlrq dqg Lpshuihfw Frpsh0

wlwlrq�/ Mrxuqdo ri Ilqdqfh 7:/ 57:05:31

Kxdqj \hq0Vkhqj/ dqg Udosk Zdonolqj/ 4<;:/ �Wdujhw Deqrupdo Uhwxuqv Dvvrfldwhg zlwk Dftxlvlwlrq

Dqqrxqfhphqwv= Sd|phqw/ Dftxlvlwlrq Irup/ dqg Pdqdjhuldo Uhvlvwdqfh �/ Wkh Mrxuqdo ri Ilqdqfldo

Hfrqrplfv 4</ 65<067<1

Mduuhoo Juhjj D1 dqg Dqqhwwh E1 Srxovhq/ 4<;</ �Vwrfn Wudglqj Ehiruh wkh Dqqrxqfhphqw ri Whqghu

R�huv= Lqvlghu Wudglqj ru Pdunhw DqwlflsdwlrqB�/ Mrxuqdo ri Odz/ Hfrqrplfv dqg Rujdql}dwlrqv 8/

558057;1

Mhqqlqjv Urehuw K1 dqg Plfkdho D1 Pd}}hr/ 4<<6/ �Frpshwlqj Elgv1 Wdujhw Pdqdjhphqw Uhvlvwdqfh/

dqg wkh Vwuxfwxuh ri Wdnhryhu Elgv�/ Uhylhz ri Ilqdqfldo Vwxglhv 9/ ;;60<3<1

Mhqvhq Plfkdho F1 dqg Ulfkdug V1 Uxedfn/ 4<;6/ �Wkh Pdunhw iru Frusrudwh Frqwuro1 Wkh Vflhqwl�f

Hylghqfh�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 44/ 80831

Nhrzq Duwkxu M1 dqg Mrkq P1 Slqnhuwrq/ 4<;4/ �Phujhu Dqqrxqfhphqwv dqg Lqvlghu Wudglqj Dfwlylw|=

Dq Hpslulfdo Lqyhvwljdwlrq�/ Wkh Mrxuqdo ri Ilqdqfh 69/ ;880;9<1

Mrvhi Odnrqlvkrn dqg Lqprr Ohh �Duh Lqvlghu*v Wudghv LqirupdwlyhB�/ Uhylhz ri Ilqdqfldo Vwxglhv

+iruwkfrplqj,1
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Od Sruwd Udidho/ Ioruhqflr Orsh}0gh0Vlodqhv/ Dqguhl Vkohlihu dqg Urehuw Ylvkq|/ 4<<:/ �Ohjdo Ghwhu0

plqdqwv ri H{whuqdo Ilqdqfh�/ Mrxuqdo ri Ilqdqfh 85/ 4464044831

Od Sruwd Udidho/ Ioruhqflr Orsh}0gh0Vlodqhv/ Dqguhl Vkohlihu dqg Urehuw Ylvkq|/ 4<<;/ �Odz dqg

Ilqdqfh�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ Ghfhpehu/ 4446044861

Ohylqh U1/ 4<<:/ �Ilqdqfldo Ghyhorsphqw dqg Hfrqrplf Jurzwk= Ylhzv dqg Djhqgd�/ Mrxuqdo ri

Hfrqrplf Olwhudwxuh 68/ 9;;0:591

Plnnhovrq Zd|qh K1 dqg Ulfkdug V1 Uxedfn/ 4<;8/ �Dq Hpslulfdo Dqdo|vlv ri wkh Lqwhu�up Htxlw|

Lqyhvwphqw Surfhvv�/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 47/ 85608861

Srsh Shwhu i1/ U1F1 Pruulv/ dqg Gdylg D1 Shho/ 4<<3/ �Lqvlghu Wudglqj= Vrph Hylghqfh rq Pdunhw H!0

flhqf| dqg Gluhfwruv* Vkduh Ghdolqjv lq Juhdw Eulwdlq�/ Mrxuqdo ri Exvlqhvv/ Ilqdqfh/ dqg Dffrxqwlqj

4:/ 68<06;31

Ur}h� Plfkdho V1 dqg P1 D1 ]dpdq/ 4<;;/ �Pdunhw H!flhqf| dqg Lqvlghu Wudglqj= Qhz Hylghqfh�/

Mrxuqdo ri Exvlqhvv 94/ 580771

Vdqghuv Udosk Z1 Mu1 dqg Mrkq V1 ]gdqrzlf}/ 4<<5/ �Wdujhw Ilup Deqrupdo Uhwxuqv dqg Wudglqj Yro0

xph durxqg wkh Lqlwldwlrq ri Fkdqjh lq Frqwuro Wudqvdfwlrqv�/ Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh

Dqdo|vlv 5:/ 43<045<1

Vfkzhuw J1 Zlooldp/ 4<<9/ �Pdunxs sulflqj lq phujhuv dqg dftxlvlwlrqv�/ Mrxuqdo ri Ilqdqfldo Hfr0

qrplfv 74/ 48604<51

Vfkzhuw J1 Zlooldp/ 5333/ �Krvwlolw| lq Wdnhryhuv= Lq wkh H|hv ri wkh EhkroghuB�/ Mrxuqdo ri Ilqdqfh/

iruwkfrplqj1

Vh|kxq K1 Qhmdw/ 4<;9/ �Lqvlghu Sur�wv/ frvwv ri wudglqj/ dqg pdunhw h!flhqf|�/ Mrxuqdo ri Ilqdqfldo

Hfrqrplfv 49/ 4;<05451

Vslhjho Pdwkhz/ dqg Dydqlgkdu Vxeudkpdq|dp/ 4<<8/ �Wkh H!fdf| ri Lqvlghu Wudglqj Uhjxodwlrq�/

Xqlyhuvlw| ri Fdoliruqld dw Ehunhoh|/ Lqvwlwxwh ri Exvlqhvv dqg Hfrqrplf Uhvhdufk ZS 58:1

Zdonolqj Udosk/ dqg Mdq Mlqgud/ 5333/ �Vshfxodwlrq Vsuhdgv dqg wkh Pdunhw Sulflqj ri Sursrvhg

Dftxlvlwlrqv�/ plphr1

Zxujohu Mh�uh|/ 5333/ �Ilqdqfldo Pdunhwv dqg wkh Doorfdwlrq ri Fdslwdo�/ Mrxuqdo ri Ilqdqfldo Hfr0

qrplfv/ iruwkfrplqj1
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Country Number of Market Value Hostile Successful %Hostile %Successful
Acquisitions ($mil)

Argentina 21 2198.50 0 10 0.00% 47.62%
Australia 344 203.36 31 81 9.01% 23.55%
Austria 19 239.86 1 8 5.26% 42.11%
Belgium 34 971.63 3 12 8.82% 35.29%
Bermuda 11 582.24 1 3 9.09% 27.27%
Brazil 30 34.29 0 9 0.00% 30.00%
Canada 718 182.65 58 197 8.08% 27.44%
Chile 13 209.13 0 6 0.00% 46.15%
China 9 175.56 1 4 11.11% 44.44%
Colombia 11 61.08 0 1 0.00% 9.09%
Cyprus 2 31.68 0 1 0.00% 50.00%
Czechoslovaquia 5 137.42 0 6 0.00% 120.00%
Denmark 50 300.44 2 10 4.00% 20.00%
Ecuador 2 38.17 0 0 0.00% 0.00%
Finland 37 1194.54 3 13 8.11% 35.14%
France 262 1461.97 12 102 4.58% 38.93%
Germany 202 2126.42 7 52 3.47% 25.74%
Ghana 1 517.89 1 0 100.00% 0.00%
Greece 25 460.88 0 10 0.00% 40.00%
Hong Kong 154 218.63 6 29 3.90% 18.83%
Hungary 8 70.27 0 2 0.00% 25.00%
India 82 317.44 4 14 4.88% 17.07%
Indonesia 30 894.03 0 4 0.00% 13.33%
Ireland 35 114.36 5 6 14.29% 17.14%
Israel 37 97.90 1 15 2.70% 40.54%
Italy 71 3537.16 0 18 0.00% 25.35%
Japan 165 1404.30 6 62 3.64% 37.58%
Kenya 2 2.89 0 0 0.00% 0.00%
Latvia 1 0.00 0 1 0.00% 100.00%
Luxembourg 6 4707.38 1 1 16.67% 16.67%
Malaysia 124 256.67 6 25 4.84% 20.16%
Mexico 12 255.64 0 1 0.00% 8.33%
Netherlands 72 1108.72 5 15 6.94% 20.83%
New Zealand 42 141.70 3 14 7.14% 33.33%
Norway 104 377.62 5 15 4.81% 14.42%
Peru 12 242.45 1 3 8.33% 25.00%
Philipphines 43 41.94 2 12 4.65% 27.91%
Poland 20 67.75 0 8 0.00% 40.00%
Portugal 26 409.50 3 7 11.54% 26.92%
Romania 1 307.75 0 1 0.00% 100.00%
Russia 5 290.00 0 2 0.00% 40.00%
Singapore 72 230.14 2 29 2.78% 40.28%
South Africa 149 412.60 5 39 3.36% 26.17%
South Korea 59 74.43 0 11 0.00% 18.64%
Spain 69 1369.65 1 8 1.45% 11.59%
Sri Lanka 8 21.92 1 1 12.50% 12.50%
Sweden 134 621.85 9 25 6.72% 18.66%
Switzerland 55 510.41 1 13 1.82% 23.64%
Taiwan 4 514.13 0 0 0.00% 0.00%
Thailand 67 89.75 5 22 7.46% 32.84%
Trinidad 1 60.09 0 0 0.00% 0.00%
Turkey 15 70.80 2 5 13.33% 33.33%
United Kingdom 953 915.80 78 206 8.18% 21.62%
United States 4286 1293.64 253 2394 5.90% 55.86%
Zambia 1 100.62 0 1 0.00% 100.00%
Zimbabwe 1 1.69 0 0 0.00% 0.00%

Total 8722 995.33 525 3534 6.02% 40.52%

Table 1. Description of the Sample
Countries in the Sample, Number of Acquisitions per country, Average Market Value, Number of Hostile
Acquisitions, and Number of Successful Acquisitions

The total sample includes all takeover announcement that take place between January 1, 1990, and
December 31, 1999, available in the Securities Data Corporation Mergers and Acquisitions database. Only
public companies are considered, and we exclude LBO deals, spinoffs, recapitalizations, self-tender and
exchange offers, repurchases, minority stake purchases, acquisitions of remaining interest, and
privatizations. Second and subsequent bids that occur within a window of four years relative to an initial
announcement are excluded. A bid is considered Hostile when the board officially rejects the offer but the
acquiror persists with the takeover, or if the offer is a surprise to the target's board and has not yet given a
recommendation. A deal is successful when it has been either totally of partially completed.



Region Average 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Canada 5.41% 4.19% 5.01% 3.49% 3.44% 4.00% 5.33% 4.84% 6.27% 9.56% 7.97%
East Asia 1.90% 1.86% 1.31% 1.38% 1.24% 1.33% 1.85% 1.87% 1.77% 2.81% 3.04%
Eastern Europe 0.95% na 0.92% na na 0.79% na 0.34% 0.57% 1.23% 1.86%
Latin America 1.33% 0.56% na 0.59% 0.17% 1.27% 1.36% 1.36% 0.86% 1.48% 2.38%
Middle East 0.91% 1.39% 1.05% 0.27% na na 0.15% 0.46% 0.76% 1.36% 1.84%
Nordic Europe 4.96% 4.35% 5.67% 3.56% 5.88% 5.74% 5.35% 3.12% 5.28% 3.35% 7.28%
Oceania 2.89% 2.55% 3.58% 1.40% 1.54% 1.69% 2.97% 3.03% 3.69% 4.42% 4.04%
South Africa 2.28% 0.26% 0.96% 1.19% 0.95% 3.37% 1.57% 2.88% 3.74% 6.58% 1.35%
United Kingdom 3.84% 4.26% 3.93% 2.21% 2.70% 2.44% 3.00% 1.94% 4.06% 5.57% 8.31%
United States 5.32% 3.06% 3.34% 3.12% 3.96% 5.35% 5.83% 6.09% 7.20% 7.67% 7.61%
Western Europe 2.06% 1.72% 1.98% 2.21% 1.71% 1.97% 1.89% 2.03% 1.43% 2.27% 3.26%

TOTAL SAMPLE 2.55% 2.18% 2.48% 2.06% 2.22% 2.41% 2.47% 2.23% 2.24% 3.02% 3.71%

T able 2.  T akeov er  R a te
T akeove r R a te  b y  yea r o f an nounce m ent and  geogra ph ical  reg i on
T h e  average  A cqu is ition  R a te  is ca lcu la ted  as  t he  to tal  nu m ber o f  a cqu isiti ons in  a  coun tr y  per ye ar
( inc lu d ing  secon d  and  subs equen t b id s) no rm ali zed  by  the  to ta l  num ber o f f irm s in  the  cou n try ’s m a in
exc hange  as  o f D e cem ber  o f the  co rres pond in g  year. T he  num ber  o f f ir m s in  the  m a in  exc hange  i s ob ta i ned
fro m  the  In te r nat ional  F ed era tion  o f S toc k  Ex changes’  w e b  pa ge , a t w w w .f ib v .co m /stats / ta11 .x ls. T he to tal
sam p le in c ludes a ll take over a nnounce m ent t hat take  p lace  be tw een  J anuary  1 , 1990 , and  D ecem be r 31 ,
199 9 , ava i lab le in  the  S ecuritie s D a ta C o rporat ion  M erger s  and  A c qu isit io ns datab ase , f o r w h ic h  stock  p r ice
in f o rm atio n  is ava ilab le . S tock  p r i ces  a re  ob ta ined  fro m  C R S P , fo r U S  announ cem ents, and  f rom
D at astream , fo r non-U S  acq u isi tion s. A ll stoc k  p ri ces are in  d o llars.



Announcement Total
COUNTRY N (-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect
Argentina 11 0.06%  1.85%  4.79%  2.33%  55.90%  9.04%  
Australia 112 0.03%  4.24%  6.27%  8.43% *** -27.30% *** 18.97% ***
Austria 10 -0.14%  -7.90%  -1.03%  2.49%  1.58%  -6.58%  
Belgium 14 0.04%  0.94%  -4.15%  -0.09%  -40.81%  -3.26%  
Brazil 11 0.36%  12.24%  -2.34%  -2.68%  -50.47%  7.58%  
Canada 375 -0.06%  9.34%  20.92% *** 15.57% *** -636.87% *** 45.80% ***
Chile 6 0.09%  5.72%  18.84%  3.90%  6.87%  28.54% **
China 5 0.18%  25.43%  9.58% * -1.28%  7.11%  33.91%  
Colombia 2 0.00%  4.90%  -11.95%  -0.56%  5.13%  -7.61%  
Cyprus 1 -0.02%  23.91%  28.99%  10.36%  16.38%  63.24%  
Denmark 20 0.05%  1.96%  1.27%  13.40% ** 52.83% *** 16.68% ***
Finland 14 0.05%  -0.99%  0.13%  9.20%  -54.33%  8.39%  
France 118 0.05% ** -0.26%  17.23%  1.11%  4.71% *** 18.14%  
Germany 69 -0.01%  1.94%  1.25%  3.24% * -59.42%  6.41%  
Greece 14 -0.05%  5.25%  18.02%  3.69%  36.03%  26.91% **
Hong Kong 59 -0.11%  13.25%  11.41% * 30.10%  31.88% *** 54.64% **
Hungary 3 -0.10%  10.54%  7.26%  0.55%  20.69%  18.25%  
India 34 0.04%  3.98%  9.86%  2.93%  19.60% *** 16.81%  
Indonesia 9 0.08%  -17.99%  -1.30%  4.50%  -6.29%  -14.71% **
Ireland 14 0.14%  -5.24%  6.57%  8.20%  57.85% * 9.66%  
Israel 21 -0.19%  4.19%  15.30% *** 6.81%  34.91% ** 26.10% ***
Italy 24 -0.13%  2.74%  1.84%  3.98%  9.40%  8.44%  
Japan 121 -0.05% * 2.22%  5.10%  9.78% *** 30.88% *** 17.04% *
Kenya 2 0.07%  4.63%  -0.78%  6.55%  34.38%  10.47%  
South Korea 26 -0.17%  -13.23%  1.37%  2.38%  32.68%  -9.66%  
Luxembourg 1 -0.52%  4.63%  11.49%  37.01%  69.66%  52.61%  
Malaysia 61 0.03%  4.32%  3.09%  5.26% * 34.74% *** 12.70% ***
Mexico 1 0.95%  63.78%  18.73%  8.32%  9.15%  91.77%  
Netherlands 31 0.09% * -0.36%  9.49%  8.57% *** 27.53% *** 17.78%  
New Zealand 18 0.14%  2.64%  2.44%  4.88%  7.96%  10.10%  
Norway 29 0.18% ** 0.15%  3.09%  17.25% *** -554.31% *** 20.67% *
Peru 4 0.27%  7.69%  7.30%  1.88%  24.53%  17.13%  
Philippines 22 0.12%  8.62%  17.02%  5.17% * 2258.51% ** 30.94% **
Poland 10 -0.11%  8.09%  0.72%  3.82%  25.16%  12.52%  
Portugal 9 -0.07%  11.21%  -5.26%  2.51%  0.01%  8.39%  
Russia 3 0.20%  9.41%  48.92%  0.04%  0.43%  58.56%  
Singapore 39 0.09%  4.28%  5.93% ** 7.33%  -40.10% *** 17.63% *
South Africa 70 0.11%  -4.25%  9.46%  6.85%  20.72% *** 12.36%  
Spain 13 -0.17%  3.90%  4.49%  -0.55%  154.48%  7.67% *
Sweden 37 0.10%  -1.38% ** 4.39%  10.03% *** 79.09% ** 13.15% *
Switzerland 15 -0.01%  -1.65%  2.87%  3.13% ** 21.39%  4.34%  
Taiwan 3 -0.84%  -10.11%  13.61%  -0.29%  -55.33%  2.38%  
Thailand 36 -0.06%  9.16%  6.23%  2.36%  13.17%  17.69% **
Turkey 6 -0.45%  2.28%  15.19%  8.76%  80.62%  24.70%  
United Kingdom 330 -0.03%  1.15%  2.43% ** 16.43% *** 105.03% *** 19.98% ***
United States 2823 0.15%  0.94% *** 3.97% *** 12.17% *** 44.98% *** 22.82% ***
Zimbabwe 1 -1.56%  -17.52%  -27.09%  6.70%  -17.66%  -39.47%  

*, **, and *** indicate that the coefficient is significantly different from zero at the 0.1, 0.05 and 0.01 levels or better, r espectively.

Ta b le 3. P r ic e  E f fe c ts
C u m u l a t iv e  A b n o r m a l R e tu rn s  a ro u n d  th e  a n n o u n c e m e n t d a te  o f  th e  te n d e r  o f f e r , b y  n a t io n a l ity  o f  th e  ta r g e t  f ir m .

C u m u la t iv e  a b n o rm al  d a il y  re tu rn s  a re  e s t im a te d  f ro m  a  m a rk e t  m o d e l re g re ss io n  i n  d a y s  t= -2 5 0  to  t = -1 5 0  re la ti v e  to  th e
a n n o u n c e m e n t  d a t e . A b n o rm a l re tu rn s  a re  th e n  a c c u m u l a te d  fo r  d if f e r e n t  s u b p e r io d s . T h e  to t a l sa m p le  in c lu d e s  a ll ta k e o v e r
a n n o u n c e m e n t  th a t ta k e  p la c e  b e tw e e n  Ja n u a r y  1 , 1 9 9 0 ,  a n d  D e c e m b e r  3 1 , 1 9 9 9 ,  a v a i la b le  in  th e  S ec u r i t ie s  D a ta  C o r p o ra t i o n  M e r g ers
a n d  A c q u i s it io n s  d a ta b a s e, fo r  w h i c h  s to ck  p r ic e  in f o r m a tio n  is  a v a ila b le .  S t o c k  p r i c e s  a re  o b ta in e d  f ro m  C R S P , fo r  U S
a n n o u n c e m e n ts ,  a n d  f r o m  D a ta s t r e a m , f o r  n o n -U S  a c q u is i t i o n s .  A ll s to c k  p r i c e s  a re  in  d o l l a rs .  F o r  e ac h  ac q u is i t io n ,  th e  a n n o u n ce m e n t
d a te  i s  th e  d a te  w h e n  th e  t a rg e t c o m p a n y  i s  f i rs t p u b li c l y  d i sc lo se d  a s  a  p o ss ib le  t ak e o v e r  c a n d id a te  (n o t  ru m o re d ) .

A n n o u n c e m e n t  E f f e c t  is  c a lc u la te d  a s  
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i tε .M a rk e t  R e tu rn s  a re  o b t a in e d  f ro m  C R S P  (V a lu e  W e ig h te d )  fo r  th e  U S ,  a n d  f r o m  D a ta s tr ea m  fo r  th e  U S . F o r

n o n -U S  d e a ls ,  th e  m a rk e t  re t u rn  i s  th e  D ata s tre a m  m a rk e t in d e x  f o r  th e  c o rre sp o n d in g  c o u n tr y , e x c e p t  fo r  K e n y a ( N a iro b i S to c k
E x c h a n g e  In d e x ) , H u n g a r y  ( C E S I  In d e x ) , R u s s ia  ( A K M  C o m p o s i te  In d e x ) ,  a n d  Z i m b a b w e  ( Z i m b a b w e  S t o c k  E x c h a n g e  In d e x ) .



Announcement Total
Region N (-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

Asia 415 -0.03%  4.16%  6.64% *** 9.54% *** 134.61% *** 20.31% ***
Canada 377 -0.06%  9.23%  20.79% *** 15.52% *** -633.87% *** 45.51% ***
Eastern Europe 16 -0.05%  8.80%  10.98%  2.50%  19.69%  22.22% *
Latin America 35 0.18%  6.24%  4.08%  0.75%  7.61%  11.24% *
Middle East 21 -0.19%  4.19%  15.30% *** 6.81%  34.91% ** 26.10% ***
Nordic Europe 101 0.10% * -0.30%  2.74%  12.71% *** -123.64% *** 15.25% ***
Oceania 133 0.05%  4.01%  5.42%  7.72% *** -24.49% *** 17.19% ***
South Africa 70 0.11%  -4.25%  9.46%  6.85%  20.72% *** 12.36%  
United Kingdom 334 -0.02%  1.17%  2.38% * 16.42% *** 104.56% *** 19.94% ***
United States 2823 0.15%  0.94% *** 3.97% *** 12.17% *** 44.98% *** 22.82% ***
Western Europe 342 0.00%  0.78%  8.55%  2.91% ** 3.52% *** 12.22% ***

*, **, and *** indicate that the coefficient is si gnificantl y different from zero at the 0.1, 0.05 and 0.01 levels or better, res pectivel y.

T a b le  4. P rice  E ff ects by  G eog rap h ica l R eg i on
C um u la tive A bno rm a l R e tu r ns a round  the  anno uncem en t dat e  o f  the  ten der o ffe r, b y  geo g raph i ca l r eg ion  o f the targe t  f irm .

C um u lative  a bno rm a l  d aily  ret u rns  are  e stim a te d  from  a  m a rk e t m ode l reg re ss ion  in  d ays t= -2 50  to  t= -150  re la tive  to  the
an nounce m en t d a te .  A bn o rm al re tu rns  are  then  accum u la ted  fo r d if feren t  subpe riods.  T he to ta l sam p le  in cludes  a ll  takeo ve r
ann ouncem e n t tha t take  p lace  betw een  Janua r y  1 ,  1990 , an d  D ece m ber 31 , 1 999 , ava ila b le  in  the  S ecu rit ies D a ta C o rpo ra ti on
M e rge rs and  A cqu isit i ons da taba se , fo r  w h ich  stoc k  p rice  in fo r m a tion  is ava i lab le .  S tock  p ri ces a re ob ta i ned  from  C R S P, fo r U S
a nnoun cem en ts , and  from  D a tas tream , fo r no n -U S  acq u isitio n s. A l l  stock  p r ices  a r e  in  do llars . Fo r each  a cqu isit ion , the
annou ncem en t  da te is the da te w hen  the  ta rget c om pany  is f irst pub lic ly  d iscl osed  a s a  possib l e  take over cand id ate  (n o t ru m ored).

A nno uncem e n t E ff ec t is ca lcu la ted  a s  
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i tε .M arket R e tu rns  a re  ob taine d  from  C R S P  (V a lue W ei gh ted ) f o r the  U S , and  from  D atastr eam  fo r the  U S . F o r

non -U S deal s , t he  m arke t  retu rn  i s the  D a t astream  m a rke t in dex  fo r th e co rresp ond ing  c oun try , exc ep t fo r K enya (N a irob i S tock
E x change  Inde x ), H u nga ry  (C E S I Ind ex ),  R ussia (A K M  C om pos ite  Inde x ),  an d  Z i m babw e  (Z i m babw e  S t ock  E xcha nge In dex ).



Announcement Total
N (-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

151 -0.02%  -0.20%  2.67%  1.97%  21.29% *** 21.77% ***

Announcement Total
N (-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

27 -0.20% *** 0.09%  -0.88%  1.40%  17.30%  31.31%  

Announcement Total
N (-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

600 -0.01%  3.55% ** 6.77% *** 10.26% *** 28.83% *** 60.30% ***

Announcement Total
N (-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

754 -0.01%  3.14% ** 5.83% *** 8.89% *** 28.87% *** 55.75% ***

Announcement Total
(-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

0.00%  3.75% *** 4.10% *** 8.29% *** 7.55% *** 38.53% ***

Announcement Total
(-100,-51) (-50,-11) (-10,-2) (-1,+1) Effect Effect

0.18% *** 3.04% *** 6.71% *** 7.49% *** 11.57% * 24.44% ***

*, **, and *** indicate that the coefficient is significantly different from zero at the 0.1, 0.05 and 0.01 levels or better, r espectively.

Before IT Laws Enforcement

Difference After minus Before IT Laws Enforcement

Before IT Laws Existence

Difference After minus Before IT Laws Existence

After IT Laws Enforcement

After IT Laws Existence

T ab le 5. P rice  R eac tion  to  t he  T akeo ve r an d  IT  L a w s
S to ck  P rice  R eac t i on  t o  th e  A cqu is it i on  b e fo re  an  a fte r the  ex ist ence  and enfo rc em ent o f in side r t ra d ing  law s .
D ata  o n  ex is ten ce  an d en fo r ceab i li ty  o f in s id e r trad in g  law s  is o b ta in ed  f ro m  B h a tta ch ar ya  an d  D ao u k  (2 0 0 0 ). C u m u la t iv e
ab n o rm al d ai ly  re tu rn s  are  e stim ated  f ro m  a  m ark e t  m o d e l  re g ress io n  in  d ay s  t= -2 5 0  to  t= -1 5 0  r e la t ive  to  the  a n n o un c em en t
d ate . A b n o rm al  r e tu rn s  a re the n  a cc um u la ted  fo r  d i ff e re n t su b p er io d s . T h e to ta l sa m p le  in c lu d es  a ll  tak eo v e r a n n o u nc em en t
th at  ta ke p lac e  b e tw een  Jan u ar y 1 ,  1 9 9 0 , an d  D ec em b er 31 , 1 9 9 9, a v a i lab le in  th e  S e cu ri tie s  D ata  C or p o ra tio n  M er ge rs  an d
A cq u is it io n s  data b ase, fo r  w h ich  sto c k  p r ice  in fo rm a tio n  is  av a i lab le. S to ck  p ric es a re  o b ta in ed  f ro m  C R S P , fo r  U S
an n o u n ce m e n ts ,  a n d  f ro m  D atas t rea m , fo r n o n - U S  ac qu is i tio n s . A l l  s to c k  pric es  are  in  d o l lars .  F o r  e ach  ac q u isi t io n , th e
an n o u n cem e n t d a te  is th e  d a te  w h en  th e  targ e t  co m p an y  is  fi rst  p u b l icly  d isc lo se d  as  a  p o ss ib le  ta k eo v er c an d id a te (no t
ru m o red ).  M a rk e t R etu rn s  a re  o b ta in e d  fro m  C R S P  (V a lu e  W eig h ted ) fo r th e  U S , an d  fr o m  D ata s tre am  for  th e  U S . F o r
n o n -U S  d e a ls , th e m ark et  r etu r n  is  th e  D a ta s tre am  m ark et  in d ex  f o r th e  co rre sp o nd in g c ou n try ,  e x ce p t fo r  K en ya ( N a i ro b i
S to c k  Ex c h an ge  In d ex ) , H u n g ar y (C E S I In d ex ),  R u ss ia (A K M  C o m p o s ite  In d ex ),  an d  Z im b ab w e ( Z im b ab w e S to ck

E x ch a ng e I n d ex ). A nn ou n cem en t  E ffe c t is ca lcu l a ted  as 
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.M ar ke t R e tu rns  a re  o b t a in ed fro m  C R S P  ( V a lue  W e i ghted) fo r the  U S , and  from  D a tas trea m  f or the  U S .

F or  n o n-U S  d ea ls , th e  m arke t  re tu rn  is th e  D a tas tream  m ark e t  in dex  fo r t he  corres po nd in g  c o un try ,  exc ept fo r K en ya  (N a iro b i  St ock
E x c h ange  Ind ex ), H u n gary  (C E S I In de x), R u ssia  (A K M  C o m pos ite  In de x ), an d Z i m babw e  (Z i m b abw e  S t ock  E x cha nge  In d ex).



Country N p-value p-value % Positive p-value p-value % Positive

Argentina 11 0.001%  (1.0000) 325.447%  (0.5000) 100.00% 0.001%  (1.0000) 650.818%  (0.5000) 100.00%
Australia 112 -0.497%  (0.8650) 0.408% *** (0.0000) 27.78% 0.544% ** (0.0106) 0.647% *** (0.0000) 47.73%
Austria 10 0.336%  (1.0000) 0.609%  (0.5000) 50.00% 1.022%  (0.2500) 0.782%  (0.2500) 100.00%
Bahamas 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Belgium 14 -0.042%  (0.5000) 0.038%  (0.2500) 33.33% -0.081%  (0.6250) 0.084%  (0.1250) 50.00%
Bermuda 5 0.212%  (0.5000) 0.466%  (0.5000) 100.00% 0.184%  (0.5000) 0.696%  (0.5000) 100.00%
Brazil 11 0.000%  . 0.000%  . 0.00% 0.000%  . 0.000%  . 0.00%
Canada 366 -0.087%  (0.4177) 0.713% *** (0.0000) 23.97% 1.874% *** (0.0003) 1.341% *** (0.0000) 34.82%
Cayman Islands 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Chile 6 0.009%  (1.0000) 0.016%  (1.0000) 100.00% 0.169%  (0.5000) 0.216%  (0.5000) 100.00%
China 5 -0.080%  (1.0000) 2.392%  (1.0000) 0.00% -0.989%  (1.0000) 5.156%  (0.2500) 50.00%
Colombia 2 0.000%  . 0.000%  . 0.00% 0.000%  . 0.000%  . 0.00%
Cyprus 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Czechoslovaquia 9 0.037%  (0.7500) 0.378%  (0.2500) 66.67% 0.311%  (0.7500) 1.001%  (0.2500) 66.67%
Denmark 19 0.368%  (0.7500) 0.115%  (0.2500) 40.00% 1.938% * (0.0625) 4.368% * (0.0625) 83.33%
Ecuador 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Finland 13 0.328%  (0.6250) 0.720%  (0.1250) 33.33% -0.021%  (0.8750) 0.751%  (0.1250) 37.50%
France 114 0.197% ** (0.0233) 1.010% *** (0.0000) 39.47% 0.321% ** (0.0140) 1.662% *** (0.0000) 40.48%
Germany 66 -0.080%  (0.6250) 0.651% *** (0.0020) 31.25% 0.193%  (0.4648) 0.882% *** (0.0010) 50.00%
Ghana 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Greece 14 0.872%  (0.7500) 6.690%  (0.2500) 66.67% -4.139%  (1.0000) 10.062%  (0.2500) 66.67%
Hong Kong 59 2.322%  (1.0000) 6.644%  (0.2500) 11.11% -2.983%  (0.8750) 8.986% * (0.0625) 27.27%
Hungary 4 0.000%  . 0.000%  . 0.00% 0.969%  (1.0000) 0.939%  (1.0000) 50.00%
India 33 0.171%  (0.2500) 0.392%  (0.2500) 60.00% 0.137%  (0.1250) 0.571%  (0.1250) 80.00%
Indonesia 9 0.000%  . 0.000%  . 0.00% 0.000%  . 0.000%  . 0.00%
Ireland 14 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Israel 20 0.285%  (0.1250) 0.527% * (0.0625) 28.57% 0.289%  (0.1875) 0.525% * (0.0625) 30.77%
Italy 23 3.666% * (0.0781) 8.185% ** (0.0156) 40.00% 3.743%  (0.1563) 8.901% ** (0.0156) 40.00%
Japan 116 0.636%  (0.3525) 0.620% *** (0.0010) 36.84% -19.335%  (0.8497) 0.897% *** (0.0000) 43.48%
Kenya 2 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Latvia 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Liberia 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Luxembourg 0 .  . 0.000%  . 0.00% .  . 0.000%  . 0.00%
Malaysia 57 0.041%  (0.6250) 0.362%  (0.1250) 13.33% 0.059%  (0.3750) 0.411%  (0.1250) 21.43%
Mexico 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Netherlands 31 0.537% ** (0.0313) 3.356% ** (0.0313) 66.67% 1.079% ** (0.0156) 4.216% ** (0.0156) 70.00%
Nethernland Antilles 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
New Zealand 18 -0.012%  (0.7500) 0.112%  (0.2500) 16.67% 0.421%  (0.5000) 0.312%  (0.2500) 33.33%
Norway 27 182.329%  (0.2500) 428.253%  (0.2500) 25.00% 281.837% ** (0.0313) 449.020% ** (0.0313) 42.86%
Papua Nueva Guinea 2 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Peru 4 0.000%  . 0.000%  . . 0.001%  (1.0000) 0.002%  (1.0000) 100.00%
Philippines 22 0.002%  (1.0000) 1.790%  (0.2500) 40.00% 0.751%  (0.1250) 2.526%  (0.1250) 66.67%
Poland 10 -0.309%  (0.5000) 0.517%  (0.2500) 20.00% 1.483%  (0.5000) 1.420%  (0.2500) 40.00%
Portugal 9 -0.105%  (1.0000) 0.812%  (1.0000) 0.00% 1.400%  (1.0000) 6.636%  (1.0000) 100.00%
Romania 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Russia 2 0.000%  . 0.000%  . 0.00% 0.000%  . 0.000%  . .
Singapore 39 0.654% *** (0.0039) 1.203% *** (0.0020) 64.29% 0.658% ** (0.0425) 1.363% *** (0.0005) 50.00%
South Africa 70 0.381% *** (0.0039) 0.605% *** (0.0039) 47.37% 1.005% *** (0.0010) 1.609% *** (0.0010) 52.38%
South Korea 27 0.882%  (1.0000) 1.153%  (0.5000) 25.00% 3.249%  (0.2500) 2.880%  (0.1250) 42.86%
Spain 12 -0.086%  (0.5000) 0.046%  (0.5000) 0.00% 0.060%  (0.7500) 0.173%  (0.2500) 40.00%
Sri Lanka 6 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Sweden 37 0.394%  (0.2969) 0.505% ** (0.0156) 26.32% 1.451% * (0.0547) 0.807% *** (0.0039) 33.33%
Switzerland 15 0.134%  (0.5000) 0.095%  (0.5000) 33.33% 11.703%  (0.5000) 0.095%  (0.5000) 33.33%
Taiwan 3 0.000%  . 0.000%  . 0.00% 0.000%  . 0.000%  . 0.00%
Thailand 35 -0.088% * (0.0625) 0.815% * (0.0625) 0.00% -0.150%  (0.8438) 0.674% ** (0.0313) 37.50%
Trinidad 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Turkey 7 20.659%  (1.0000) 21.216%  (1.0000) 100.00% 16.040%  (1.0000) 27.110%  (0.5000) 50.00%
United Kingdom 327 -1.398% ** (0.0220) 0.149% *** (0.0000) 46.77% -0.032% *** (0.0000) 0.316% *** (0.0000) 56.94%
United States 2,845 1.284%  <0.0001 0.358% *** <0.0001 35.10% 0.018% *** (0.0000) 0.749% *** <0.0001 41.04%
Zambia 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .
Zimbabwe 1 0.000%  . 0.000%  . . 0.000%  . 0.000%  . .

*, **, and *** indicate that the coefficient is significantly different from zero at the 0.1, 0.05 and 0.01 levels or better, r espectively.

From da y -30 to da y -5 From da y -60 to da y -5
ProfitsAb. Volume Ab. VolumeProfits

Table 6A. Insider Trading Profits by country
Average Profits from Insider Trading by nationality of the target firm.
Insider trading profits are calculated as:
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We calculate 
iVol

and
volσ

 as the mean and standard deviation of the daily volume (number of shares traded), in target firm i from day t=-200 to day t=-
100 relative to the announcement date. Bi denotes the stock price at t=0 (in dollars), and Pi0 is the average target stock price(in dollars) calculated over a
window of forty days from t=-100 to t=-60 relative to the announcement date. Ni is the total number of shares in the target firm, and Qi is the percentage of
shares that the bidder intends to acquire in the tender offer. We calculate IT profits for two different horizons, T=60 and T=30.
Abnormal Volume is calculated as:
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The total sample includes all takeover announcement that take place between January 1, 1990, and December 31, 1999, available in the Securities Data
Corporation Mergers and Acquisitions database, for which stock price information is available. Stock prices are obtained from CRSP, for US
announcements, and from Datastream, for non-US acquisitions. All stock prices are in dollars. For each acquisition, the announcement date is the date
when the target company is first publicly disclosed as a possible takeover candidate (not rumored).



Region N p-value p-value % Positive p-value p-value % Positive
 

ASIA 405 0.654% ** (0.0137) 1.648% *** (0.0000) 30.12% -5.685% *** (0.0052) 2.278% *** (0.0000) 40.82%
UNITED STATES 2,845 1.284% *** <0.0001 0.358% *** <0.0001 35.10% 0.018% *** <0.0001 0.749% *** <0.0001 41.04%
LATIN AMERICA 34 0.002%  (0.5000) 96.757%  (0.2500) 33.33% 0.030%  (0.1250) 193.521% * (0.0625) 57.14%
UNITED KINGDOM 331 -1.381% ** (0.0220) 0.147% *** (0.0000) 46.77% -0.031% *** (0.0000) 0.312% *** (0.0000) 56.94%
MIDDLE EAST 20 0.285%  (0.1250) 0.527% * (0.0625) 28.57% 0.289%  (0.1875) 0.525% * (0.0625) 30.77%
OCEANIA 133 -0.420%  (0.8275) 0.360% *** (0.0000) 26.19% 0.515% *** (0.0088) 0.589% *** (0.0000) 46.00%
SOUTH AFRICA 70 0.381% *** (0.0039) 0.605% *** (0.0039) 47.37% 1.005% *** (0.0010) 1.609% *** (0.0010) 52.38%
EASTERN EUROPE 16 -0.193%  (0.5000) 0.310%  (0.2500) 14.29% 1.101%  (0.2500) 1.087%  (0.1250) 42.86%
CANADA 368 -0.086%  (0.4177) 0.710% *** (0.0000) 23.97% 1.864% *** (0.0003) 1.335% *** (0.0000) 34.82%
WESTERN EUROPE 332 0.837% *** (0.0055) 2.139% *** (0.0000) 38.61% 1.209% *** (0.0000) 2.932% *** (0.0000) 46.73%
NORDIC EUROPE 97 51.018% ** (0.0448) 122.180% *** (0.0000) 28.26% 79.836% *** (0.0002) 126.884% *** (0.0000) 42.00%

*, **, and *** indicate that the coefficient is significantly different from zero at the 0.1, 0.05 and 0.01 levels or better, r espectively.

.

From da y -30 to da y -5 From da y -60 to da y -5
Profits Ab. Volume Profits Ab. Volume

T ab le  6B . In sid e r T ra d in g  P ro f i ts  b y  G eo gr a p h ica l  R e gio n
P ro f i ts  f ro m  In sid er  T ra d in g b y  g eo g ra p h ica l r eg io n .
In s id e r t r ad in g  p ro f its  ar e  ca lcu la te d  a s:
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W e  ca lcu la te  iV o l a n d vo lσ  a s  th e  m ean  a n d  s tan d a rd  d ev ia t io n  o f  th e  d a i ly  v o lu m e  (n u m b e r o f  sh ares  t ra d e d ), in  ta r g e t fi rm  i  f ro m  d a y  t= - 2 0 0
to  d ay  t= -1 0 0  re la t iv e  to  th e  an n o u n c e m en t  d a te . Bi d en o tes  th e  s to ck  p r ice  a t  t= 0  ( in  d o l la r s) ,  a n d  Pi0 is  th e  a v e rag e ta r g e t s to c k  p r ic e( in
d o l la rs ) c a lcu la te d  o v er  a  w in d o w  o f  fo r ty  d a ys  f ro m  t= -1 0 0  to  t= -6 0  re la t iv e  to  th e  a n n o u n c em en t  d a te . Ni is  th e  to ta l n u m b e r o f sh a r es  in  th e
ta rg et  fi r m , an d  Qi is  th e  p e rce n tag e o f  sh are s th a t th e  b id d er  in ten d s  to  ac q u ir e  in  th e  te n d er  o f fe r .  W e  c a lc u late  IT  p r o f its  fo r  tw o  d i f fe r en t
h o r iz o n s , T = 6 0  a n d  T = 3 0 .
A b n o rm a l V o lu m e i s  ca lcu la ted  a s :
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T he  to ta l  sam p le  inc lu d es  a l l  ta ke o ve r  an n o u nc em en t th a t  t ake  p lac e  b e tw e en  Jan u ary  1 , 1 9 90 , a nd  D ece m be r 3 1 , 1 9 9 9 , av a i lab le  in  th e  S e cu ri t ies  D a ta
C o rp o r at i on  M erg e rs  a n d  A c q u is it io n s da t ab ase , fo r  w h ich  st o ck  pr ic e  in fo r m a tio n  is  av a i lab le .  S to c k  p r ic es  a re  o b ta in e d fro m  CR S P ,  fo r  U S
a n n o u n ce m en ts, a nd  fr o m  D a ta str ea m , fo r n on -U S  a cq u isi t ion s. A l l  s to ck  p r ice s  a r e  in  d o l lar s . F or  e ac h  ac q u is i tio n , th e  an n o un ce m e n t d a te  is  th e  d a te
w h e n  th e  ta rg e t  co m p a n y  is fi r st  pu b l ic ly  d isc lo se d  as  a  p o ss ib le  tak e o ve r  can d id a te  (n o t  r u m o red ) .



 
 N %Positive N %Positive

Ratio p-value Percentage p-value Ratio p-value Percentage p-value

Total Sample 264 0.05% (0.3067) 1.11% *** <0.0001 19.61% 788 3.27% *** (0.0000) 8.09% *** <0.0001 40.83% 3.22% *** 6.98% ***

Asia 101 -0.02% (0.9102) 3.09% (0.0039) 16.67% 322 0.87% *** (0.0242) 1.24% *** <0.0001 38.78% 0.89% *** -1.85% ***
Eastern Europe 3 0.00% . 0.00% . 0.00% 15 -0.24%  (0.5000) 0.41% (0.2500) 20.00% -0.24%  0.41%
Western Europe 108 0.00% (0.7422) 0.31% (0.0078) 17.39% 236 0.93% *** (0.0064) 2.23% *** <0.0001 44.93% 0.93% *** 1.92% ***
Latin America 5 0.00% . 0.00% . 0.00% 30 0.00%  (0.5000) 0.01% (0.5000) 40.00% 0.00%  0.01%
Northern Europe 12 -0.03% (1.0000) 0.03% (1.0000) 0.00% 103 59.63% *** (0.0214) 143.12% *** <0.0001 32.50% 59.66%  143.09% **
Australia 35 -0.56% (0.5000) 0.09% (0.5000) 0.00% 82 -0.42%  (0.7119) 0.45% *** <0.0001 47.62% 0.14%  0.36% **

  

 
 N %Positive N %Positive

Ratio p-value Percentage p-value Ratio p-value Percentage p-value

Total Sample 265 -1.47% *** (0.0001) 1.83% *** <0.0001 32.08% 795 4.84% *** (0.0000) 8.99% *** <0.0001 52.03% 6.32% *** 7.16% ***

Asia 102 -6.46%  (0.3804) 4.12% *** (0.0005) 28.13% 323 -5.82% *** (0.0213) 1.79% *** <0.0001 46.77% 0.64%  -2.33% ***
Eastern Europe 3 0.00%  . 0.00% . . 15 1.44%  (0.2500) 1.45% (0.1250) 50.00% 1.44%  1.45%
Western Europe 108 0.23% *** (0.0322) 0.97% *** (0.0005) 36.00% 241 1.38% *** (0.0007) 3.14% *** <0.0001 51.39% 1.15% *** 2.17% ***
Latin America 5 0.00%  . 0.00% . 0.00% 30 0.04%  (0.1250) 0.05% (0.1250) 66.67% 0.04%  0.05%
Northern Europe 12 0.11%  (1.0000) 0.03% (1.0000) 33.33% 104 93.91% *** (0.0003) 149.62% *** <0.0001 44.44% 93.80%  149.59% **
Australia 35 0.27%  (0.5000) 0.20% (0.5000) 10.53% 82 0.63% *** (0.0087) 0.73% *** <0.0001 71.43% 0.36% *** 0.53% **

  
*, **, and *** indicate that the coefficient is significantly different from zero at the 0.1, 0.05 and 0.01 levels or better, r espectively.

Profits Abnormal
Volume

Profits Abnormal
Volume

No IT Laws  With IT Laws
    Abnormal Volume             Profits                  Profits             Abnormal Volume    

Difference
From da y -30 to da y -5

From da y -60 to da y -5

         Profits             Abnormal Volume             Profits             Abnormal Volume    
No IT Laws  With IT Laws Difference

Table 7. In s id er Tradin g P ro f its  and  In si de r T rad ing  L aw s
Pro f its fro m  In s ide r T radi ng  b efo re  an afte r th e  enfo rcem en t o f i ns id er tradin g law s.
In sid e r trad in g p ro fits  are  ca lcula ted  as:
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W e calculate  iVo l an d volσ  as  th e m ean and  s tan d ard d eviatio n  of th e  da ily  vol um e (nu m ber o f sh ares trad ed), in  ta rge t firm  i fr om  d ay t= -2 0 0  t o d ay  t=-10 0  rela tive  to th e ann o un cem ent
d a te. Bi de notes th e  s to ck  p r ice at t= 0  ( in do lla rs),  and  Pi0 is  th e av erag e ta rg et s tock p rice (in  do llars) calcula ted o v er a  w in d ow  o f fo rty days fro m  t= -1 0 0 to t= -60  rel ative  to  the
an no u ncem en t d a te .  Ni is  th e  to ta l n um b er of sh ares in  th e  ta rg e t f irm ,  an d Qi is  t he  p e rcentag e  o f shares tha t th e  b idd er  intend s to  acq u ire in the  ten der o ffe r. W e ca lcu la te  IT p rof its  for two
d iff eren t h o rizon s, T= 6 0 an d  T= 3 0 .
Ab n o rm a l Vo lu m e is  calcu lated as:
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T he tota l sam p le in c lud es a ll  tak eo v er an nou n cem en t th at tak e  p lace  b e tw een J an u ary 1 , 19 9 0,  and  D ecem b er 31 , 19 99 , ava ilab le  in  th e  S ecurit ies  D a ta  Co rpo ra tio n M erge rs an d
A cq u is ition s da tabase , fo r wh ich s tock p r ice  in fo rm atio n  is  ava ilab le. Sto ck  p rices ar e o btain ed  f ro m  C RS P, for U S  an no u n cem en ts, an d fro m  Datastream , fo r n o n-US  acq uisitio n s. A ll
s tock p r ices a re in d o llars.  Fo r each acq u isition , the  an n o unc em en t da te is  the  da te w hen  th e ta rge t co m pa ny  is  f irst p u blicly  disc losed  as a  p o ss ible  tak eov er cand id ate ( not rum o red ). Da ta
o n exis tence  an d  enfo rceabil ity  of  in s ide r trad ing  laws is  o bta ined  fro m  Bh a ttachary a an d  Daou k (2 0 00 ).



 
Region N p-value p-value

ASIA 231 7.359% *** (0.0000) 1.531% *** (0.0000)
UNITED STATES 3493 14.028% *** (0.0000) 2.247% *** (0.0000)
LATIN AMERICA 16 0.000%  . 0.129%  (0.5000)
UNITED KINGDOM 178 7.303% *** (0.0002) 0.352% *** (0.0000)
MIDDLE EAST 18 0.000%  . 0.213%  (0.5000)
OCEANIA 61 4.918%  (0.2500) 0.259% *** (0.0010)
SOUTH AFRICA 37 5.405%  (0.5000) 0.419% *** (0.0010)
EASTERN EUROPE 13 0.000%  . 0.812%  (0.2500)
CANADA 248 9.677% *** (0.0000) 0.287% *** (0.0000)
WESTERN EUROPE 214 5.140% *** (0.0010) 0.565% *** (0.0000)
NORDIC EUROPE 71 4.225%  (0.2500) 0.406% *** (0.0005)

 
Region N p-value p-value

ASIA 245 10.204% *** (0.0000) 3.037% *** (0.0000)
UNITED STATES 3494 19.147% *** (0.0000) 1.909% *** (0.0000)
LATIN AMERICA 17 5.882%  (1.0000) 0.558%  (0.1250)
UNITED KINGDOM 189 14.286% *** (0.0000) 0.588% *** (0.0000)
MIDDLE EAST 18 0.000%  . 0.521%  (0.5000)
OCEANIA 68 10.294% ** (0.0156) 0.836% *** (0.0000)
SOUTH AFRICA 40 10.000%  (0.1250) 0.717% *** (0.0005)
EASTERN EUROPE 13 7.692%  (1.0000) 0.859%  (0.1250)
CANADA 252 13.095% *** (0.0000) 0.526% *** (0.0000)
WESTERN EUROPE 228 10.965% *** (0.0000) 2.869% *** (0.0000)
NORDIC EUROPE 74 8.108% ** (0.0313) 0.561% *** (0.0000)

From da y -120 to da y -60
% Abnormal Volume > 0     Abnormal Volume    

Profits Ab. Volume

From da y -90 to da y -60
% Abnormal Volume > 0     Abnormal Volume    

Profits Ab. Volume

Tab le  8A . A bn o rm al  T rading  V o lu m e P rio r to  the  T e nder  O ff er  A nn ou nc em en t,  by G eog rap hica l R eg io n
A b no rm al  V o lu m e, an d  Percentage of  A cquisit ion s w ith  P osit ive  A b n orm a l V olu m e, ca lcu la ted  u p to  60 days  p r io r  to
the  pu blic an n o un cem en t
In sid er trad ing  p ro fits a re ca lcu lated a s:
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W e ca lcu la te  iV o l a nd vo lσ  as  th e  m ea n an d  stan d ard  deviat io n o f  th e  da ily  v o lum e ( num b er o f  shares trad ed ), in  ta rge t
f irm  i fro m  d ay t= -2 00  to  d ay t= -10 0  rela tive  to  th e an no un cem e nt d a te . Bi de no tes th e  stoc k pr ice  at  t= 0 ( in  d ol la rs ) ,
an d Pi0 is th e  a vera ge ta rg et  sto ck pr ice( in  do lla rs)  ca lcu lated  ov er  a  w ind ow  of  for ty  d ays  f ro m  t= -1 0 0  to t= -6 0 rela tive
to  th e  a nno u ncem ent  d a te. Ni is  the  to ta l n u m b er o f sh are s in  th e  tar ge t  firm , an d  Qi is  th e  percen tage o f sh ares  tha t th e
bidd er  in tend s to  acq uire  in  th e  ten de r o f fer .  W e  calc u la te  IT  pro f its fo r  tw o  d if fe ren t h or izo ns , T =1 2 0 an d T =9 0 .

T h e tota l sam p le  in c lud es all  take ove r an n ou n cem en t th at  take  p lace  b e tw een Janu ary 1 ,  199 0 , an d D ecem b er  3 1, 1 9 99 ,
ava ilab le  in  th e  Secu r ities D ata  C o rpo ra tion  M erger s a nd  A cqu isition s d a tab ase, fo r  w h ich  s tock p rice  in for m at io n  is
a va ilab le . Stoc k prices a re  ob tain ed f rom  C R S P , f or  U S  an no unce m en ts,  an d f rom  D atast ream , f or  no n-U S  acqu is itio ns .
A ll sto ck  pr ices a re  in  d olla rs . F o r eac h acqu isitio n, the  an nou ncem en t  da te  is th e  da te w h en the  ta rg e t c om p any  is f ir st
pu blicly  d isc lo sed  as  a  p oss ib le  tak e over can dida te  ( no t ru m o red) . D ata  o n  ex is ten ce an d en for ceab ili ty  o f  in sid er
t rad in g law s is  o bta ined  f ro m  B h attach arya  and  D aou k (2 00 0).



  
N

N

R
at

io
p-

va
lu

e
P

er
ce

nt
ag

e
p-

va
lu

e
R

at
io

p-
va

lu
e

P
er

ce
nt

ag
e

p-
va

lu
e

 

T
ot

al
 S

am
pl

e
36

2
4.

41
%

**
*

(0
.0

03
9)

1.
32

%
**

*
(0

.0
00

0)
16

55
7.

13
%

**
*

(0
.0

00
0)

0.
49

%
**

*
(0

.0
00

0)
2.

71
%

**
*

-0
.8

4%
**

*

A
si

a
10

1
5.

88
%

 
(0

.1
25

0)
4.

25
%

**
*

(0
.0

02
0)

32
2

7.
95

%
**

*
(0

.0
00

5)
0.

76
%

**
*

(0
.0

00
0)

2.
07

%
**

*
-3

.4
9%

**
*

E
as

te
rn

 E
ur

op
e

3
0.

00
%

 
.

0.
00

%
 

.
15

0.
00

%
 

.
1.

24
%

 
(0

.2
50

0)
0.

00
%

 
1.

24
%

**
*

W
es

te
rn

 E
ur

op
e

10
8

1.
85

%
 

(1
.0

00
0)

0.
12

%
**

(0
.0

15
6)

23
6

5.
76

%
**

*
(0

.0
07

8)
0.

69
%

**
*

(0
.0

00
0)

3.
90

%
 

0.
57

%
**

*
La

tin
 A

m
er

ic
a

5
0.

00
%

 
.

0.
00

%
 

.
30

0.
00

%
 

.
0.

16
%

 
(0

.5
00

0)
0.

00
%

 
0.

16
%

**
*

N
or

th
er

n 
E

ur
op

e
12

0.
00

%
 

.
0.

00
%

 
.

10
3

5.
56

%
 

(0
.2

50
0)

0.
52

%
**

*
(0

.0
00

5)
5.

56
%

**
*

0.
52

%
**

*
A

us
tr

al
ia

35
0.

00
%

 
.

0.
00

%
 

.
82

5.
56

%
 

(0
.5

00
0)

0.
36

%
**

*
(0

.0
02

0)
5.

56
%

**
*

0.
36

%
**

*

  
N

N
R

at
io

p-
va

lu
e

P
er

ce
nt

ag
e

p-
va

lu
e

R
at

io
p-

va
lu

e
P

er
ce

nt
ag

e
p-

va
lu

e

T
ot

al
 S

am
pl

e
36

4
8.

84
%

**
*

(0
.0

00
0)

2.
67

%
**

*
(0

.0
00

0)
16

67
11

.3
9%

**
*

(0
.0

00
0)

0.
86

%
**

*
(0

.0
00

0)
2.

55
%

**
*

-1
.8

0%
**

*

A
si

a
10

2
8.

45
%

**
(0

.0
31

3)
8.

31
%

**
*

(0
.0

00
0)

32
3

9.
94

%
**

*
(0

.0
00

0)
1.

54
%

**
*

(0
.0

00
0)

1.
49

%
**

*
-6

.7
7%

**
*

E
as

te
rn

 E
ur

op
e

3
0.

00
%

 
.

0.
00

%
 

.
15

14
.2

9%
 

(1
.0

00
0)

1.
27

%
 

(0
.2

50
0)

14
.2

9%
**

*
1.

27
%

**
*

W
es

te
rn

 E
ur

op
e

10
8

11
.8

6%
**

(0
.0

15
6)

0.
55

%
**

*
(0

.0
00

5)
24

1
8.

84
%

**
*

(0
.0

00
2)

0.
94

%
**

*
(0

.0
00

0)
-3

.0
2%

**
*

0.
39

%
**

*
La

tin
 A

m
er

ic
a

5
0.

00
%

 
.

0.
00

%
 

.
30

7.
14

%
 

(1
.0

00
0)

0.
69

%
 

(0
.1

25
0)

7.
14

%
**

*
0.

69
%

**
*

N
or

th
er

n 
E

ur
op

e
12

0.
00

%
 

.
0.

00
%

 
.

10
4

10
.7

1%
**

(0
.0

31
3)

0.
67

%
**

*
(0

.0
00

1)
10

.7
1%

**
*

0.
67

%
**

*
A

us
tr

al
ia

35
0.

00
%

 
.

0.
00

%
 

.
82

14
.2

9%
**

(0
.0

31
3)

1.
27

%
**

*
(0

.0
00

0)
14

.2
9%

**
*

1.
27

%
**

*
 

 
*,

 *
*,

 a
nd

 *
**

 in
di

ca
te

 th
at

 th
e 

co
ef

fic
ie

nt
 is

 s
i

g
ni

fic
an

tl
y 

di
ffe

re
nt

 fr
om

 z
er

o 
at

 th
e 

0.
1,

 0
.0

5 
an

d 
0.

01
 le

ve
ls

 o
r b

et
te

r, 
re

s
p

ec
tiv

el
y.

%
 A

bn
or

m
al

 V
ol

um
e 

> 
0

A
bn

or
m

al
 V

ol
um

e
%

 A
bn

or
m

al
 V

ol
um

e 
>

 0
   

 A
bn

or
m

al
 V

ol
um

e 
   

%
 A

bn
or

m
al

 V
ol

um
e 

>
 0

   
 A

bn
or

m
al

 V
ol

um
e 

   

%
 A

bn
or

m
al

 V
ol

um
e 

> 
0

A
bn

or
m

al
 V

ol
um

e

F
ro

m
 d

a
y 

-1
20

 to
 d

a
y 

-6
0

N
o 

IT
 L

aw
s

W
ith

 IT
 L

aw
s

D
iff

er
en

ce

%
 A

bn
or

m
al

 V
ol

um
e 

>
 0

   
 A

bn
or

m
al

 V
ol

um
e 

   
%

 A
bn

or
m

al
 V

ol
um

e 
>

 0
   

 A
bn

or
m

al
 V

ol
um

e 
   

F
ro

m
 d

a
y 

-9
0 

to
 d

a
y 

-6
0

N
o 

IT
 L

aw
s

W
ith

 IT
 L

aw
s

D
iff

er
en

ce

T
ab

le
 8

B
. A

b
n

o
rm

a
l T

ra
d

in
g

 V
ol

u
m

e
 P

rio
r 

to
 t

h
e

 T
e

nd
e

r 
O

ffe
r 

A
n

n
o

u
n

ce
m

e
n

t,
 a

n
d

 I
n

si
d

e
r 

T
ra

d
in

g
 L

a
w

s
A

b
n

o
rm

a
l 

V
o

lu
m

e
, 

a
n

d
 P

e
rc

e
n

ta
g

e
 o

f 
A

cq
u

is
iti

o
n

s 
w

ith
 P

o
si

tiv
e

 A
bn

or
m

a
l 

V
o

lu
m

e
, 

ca
lc

u
la

te
d

 u
p

 t
o

 6
0 

da
ys

 p
ri

o
r 

to
 t

he
 p

u
b

lic
 a

nn
o

u
n

ce
m

e
nt

In
s

id
e

r 
tr

a
d

in
g

 p
ro

fit
s

 a
re

 c
a

lc
u

la
te

d
 a

s:

∑− −=
=

6
0

*

 
V

o
lu

m
e

 
A

b
n

o
rm

a
l

T
t

i
i

it Q
NV

o
l

w
h

e
re

[
]


+

>
+

=
o

th
e

rw
is

e
  

  
  

  
  

  
  

  
  

  
  

0

2
  

  
 

if
  

  
2

-
*

v
ol

i
it

v
ol

i
it

it
V

o
l

V
o

l
V

o
l

V
o

l
V

o
l

σ
σ

W
e

 c
a

lc
u

la
te

 
i

V
o

l
a

n
d

vo
l

σ
 a

s 
th

e
 m

e
a

n
 a

nd
 s

ta
nd

a
rd

 d
e

v
ia

ti
o

n 
o

f 
th

e
 d

a
ily

 v
o

lu
m

e
 (

n
um

b
e

r 
o

f 
sh

a
re

s
 t

ra
d

e
d

),
 i

n
 t

a
rg

e
t 

fir
m

 i
 f

ro
m

 d
a

y
 t

=
-2

0
0

 t
o

 d
a

y 
t=

-1
00

 r
e

la
tiv

e
 t

o
 t

h
e

a
n

n
o

un
ce

m
e

n
t 

d
a

te
. 

B
i d

e
n

o
te

s
 t

h
e

 s
to

c
k 

p
ri

ce
 a

t 
t=

0
 (

in
 d

o
lla

rs
),

 a
n

d
 P

i0
 is

 t
h

e
 a

ve
ra

ge
 t

ar
g

e
t 

s
to

ck
 p

ri
ce

(i
n

 d
ol

la
rs

) 
ca

lc
u

la
te

d
 o

ve
r 

a
 w

in
d

o
w

 o
f 

fo
rt

y 
d

a
ys

 f
ro

m
 t

=
-1

0
0

 t
o

 t
=

-
6

0
 r

e
la

tiv
e

 t
o

 t
h

e
 a

n
n

o
u

n
c

e
m

e
n

t 
d

a
te

. 
N

i i
s

 t
h

e
 t

o
ta

l n
um

b
e

r 
o

f 
sh

a
re

s
 in

 t
h

e
 t

a
rg

e
t 

fir
m

, 
a

n
d 

Q
i i

s 
th

e
 p

e
rc

e
n

ta
g

e
 o

f 
s

h
a

re
s

 t
h

a
t 

th
e

 b
id

d
e

r 
in

te
n

d
s

 t
o

 a
cq

ui
re

 in
 t

h
e

 t
e

n
d

e
r 

o
ff

e
r.

W
e

 c
a

lc
ul

a
te

 I
T

 p
ro

fit
s 

fo
r 

tw
o

 d
iff

e
re

n
t 

h
o

ri
zo

n
s,

 T
=

1
2

0
 a

n
d

 T
=

9
0

.

T
h

e
 t

o
ta

l 
sa

m
p

le
 in

c
lu

d
e

s 
a

ll 
ta

ke
o

ve
r 

a
n

n
o

u
n

ce
m

e
n

t 
th

a
t 

ta
ke

 p
la

ce
 b

e
tw

e
e

n
 J

a
nu

a
ry

 1
, 

1
9

90
, 

a
n

d
 D

e
c

e
m

b
e

r 
3

1
, 1

9
9

9
, 

a
va

ila
b

le
 i

n
 t

h
e

 S
e

c
ur

iti
e

s 
D

a
ta

 C
o

rp
o

ra
tio

n
 M

e
rg

e
rs

a
n

d
 A

cq
ui

si
tio

n
s

 d
a

ta
b

a
se

, 
fo

r 
w

h
ic

h
 s

to
ck

 p
ri

ce
 i

n
fo

rm
a

tio
n

 i
s 

a
va

ila
b

le
. 

S
to

ck
 p

ri
c

e
s 

a
re

 o
bt

a
in

e
d

 f
ro

m
 C

R
S

P
, 

fo
r 

U
S

 a
n

n
o

u
n

ce
m

e
n

ts
, 

a
n

d
 f

ro
m

 D
a

ta
st

re
a

m
, 

fo
r 

n
on

-U
S

a
cq

u
is

iti
o

n
s.

 A
ll 

st
o

ck
 p

ri
c

e
s 

a
re

 i
n 

d
o

lla
rs

. 
F

o
r 

e
a

c
h

 a
c

q
u

is
iti

o
n

, 
th

e
 a

nn
ou

n
ce

m
e

n
t 

d
a

te
 i

s
 t

h
e

 d
a

te
 w

h
e

n
 t

h
e

 t
a

rg
e

t 
co

m
p

a
n

y 
is

 f
ir

st
 p

u
b

lic
ly

 d
is

cl
o

se
d 

a
s 

a
 p

os
s

ib
le

 t
a

ke
o

v
e

r
c

a
n

d
id

a
te

 (
n

o
t 

ru
m

o
re

d
).

 D
a

ta
 o

n
 e

xi
st

e
n

ce
 a

n
d

 e
n

fo
rc

e
a

b
ili

ty
 o

f 
in

si
d

e
r 

tr
a

d
in

g
 l

a
w

s
 is

 o
bt

a
in

e
d

 f
ro

m
 B

h
a

tt
a

c
h

a
ry

a
 a

n
d

 D
a

o
u

k 
(

2
0

0
0

).



PAIS N 

p-value p-value t-stat p-value

USA 1121 90.35% *** (0.0074) 87.21% *** (0.0000) -12.545 (0.0000)
Belgium 2 65.15% * (0.0950) 71.92%  (0.1343) -1.824 (0.2098)
Denmark 2 51.59%  (0.3856) 94.31% *** (0.0014) -1.634 (0.2439)
Finland 2 56.43%  (0.1899) 85.83% ** (0.0313) -3.359 (0.0783)
Philippines 2 82.86%  (0.2709) 61.98%  (0.3013) -1.198 (0.3536)
Poland 2 55.62%  (0.1080) 86.93% *** (0.0056) -17.051 (0.0034)
Spain 2 -13.19%  (0.5811) 121.30%  (0.1026) 1.080 (0.3931)
Switzerland 2 54.54%  (0.2110) 79.36%  (0.1572) -1.032 (0.4106)
Turkey 2 128.91%  (0.3814) 86.45%  (0.1449) -0.677 (0.5683)
Greece 3 168.46%  (0.2071) 100.36%  (0.1474) 0.008 (0.9939)
India 4 104.74%  (0.2844) 95.54% *** (0.0002) -1.147 (0.3153)
Ireland 4 68.91%  (0.2738) 81.92% ** (0.0108) -1.254 (0.2781)
South Korea 4 -20.34%  (0.5815) 375.49%  (0.2808) 0.963 (0.3903)
Italy 6 28.49% * (0.0503) 94.46% *** (0.0000) -1.225 (0.2664)
Thailand 8 49.34% * (0.0554) 87.56% *** (0.0003) -0.962 (0.3643)
Germany 9 41.89% * (0.0952) 93.83% *** (0.0000) -0.584 (0.5737)
Norway 9 40.06% ** (0.0243) 93.95% *** (0.0000) -1.612 (0.1413)
Sweden 9 81.88%  (0.1112) 89.66% *** (0.0000) -2.146 (0.0604)
Netherlands 11 42.41% ** (0.0161) 90.31% *** (0.0000) -2.483 (0.0304)
South Africa 13 39.06% * (0.0646) 106.82% *** (0.0003) 0.309 (0.7621)
Hong Kong 14 103.39%  (0.1170) 90.88% *** (0.0000) -0.983 (0.3422)
Singapore 16 78.04% *** (0.0077) 94.51% *** (0.0000) -0.636 (0.5340)
Malaysia 19 50.54% ** (0.0152) 101.29% *** (0.0000) 0.148 (0.8835)
France 31 26.03% ** (0.0131) 96.04% *** (0.0000) -0.532 (0.5984)
Japan 46 25.76%  (0.1468) 132.54% *** (0.0000) 2.188 (0.0338)
Australia 49 37.01%  (<0.0001) 89.84% *** (0.0000) -2.802 (0.0073)
Canada 65 42.58%  (<0.0001) 90.69% *** (0.0000) -1.692 (0.0955)
United Kingdom 162 45.15%  (<0.0001) 87.82% *** (0.0000) -8.256 (0.0000)

*, **, and *** indicate that the coefficient is significantly different from zero at the 0.1, 0.05 and 0.01 levels or better, r espectively.

Bid Price % Reaction Test (%Reaction = 1)

%Reaction%Premium

T a b le  9. B id Prem ium  and  S to ck R eactio n  to  th e T en der O ffer  A n n ou n cem en t
B id P rem iu m  p a id  b y th e A cqu iror  an d  Rat io  o f S to ck  Pric e  a t A nn o un ce m en t D ate  to  B id  Price .

B id Prem iu m  is ca lculated as  the  p ercentage  chan ge  o f th e B id P rice  (in  d olla rs ) relative  to  th e targ et  s to ck  p rice  sixty
d ays p rior  to th e ann o un ce m en t. In  case o f a  s to ck o ffer , th e  cash  va lu e of  the  sh ares o ffered  is  u sed  as  bid  p rice . T h e
% Reaction  is calc ulated  as:

% R ea ction =
 PriceB id

0at t eS tock  P ric =

T h e las t tw o co lum n s re por t t-sta ti stics an d  p -va lues fo r  th e  hyp othesis that the  R at io  o f S to ck Pric e  to  B id Price  equ als
o ne. T h e tota l sam p le  inc lu des  a ll takeo ve r an n ou n cem en t th at take p lace b etw ee n Janu ary  1 , 19 9 0, and  D ec em b er 3 1 ,
1 99 9 , ava ilable  in  th e Securit ies  D ata  C o rp o rat io n  M erg ers  and  A cq uisit ion s datab ase, for  w hich  s tock  pr ice
info rm ation  is  ava ilable . S to ck  pr ices  a re  o b ta in ed fro m  C RSP , fo r  U S an no u ncem en ts , an d  f ro m  D atast ream , fo r n o n-
U S a cq u isition s. A ll stock  pr ices are in d olla rs. Fo r  each  acquisit io n, the  an n ou n cem en t d ate  is th e date  w h en the target
co m p any is f irst p ub licly d isclo sed  as a  p ossible  takeo ver  can did ate  (no t r um ored ).



R
eg

io
n

N
p-

va
lu

e
p-

va
lu

e
N

p-
va

lu
e

p-
va

lu
e

(%
R

ea
ct

io
n=

1)
(%

R
ea

ct
io

n=
1)

A
si

a
86

21
.5

5%
**

*
(0

.0
00

2)
98

.1
9%

 
(0

.4
69

9)
31

2
30

.7
3%

**
*

(0
.0

02
4)

12
8.

11
%

**
*

(0
.1

92
4)

E
as

te
rn

 E
ur

op
e

3
69

.2
1%

 
(0

.4
12

9)
N

A
 

N
A

13
14

.8
1%

**
(0

.0
27

9)
10

3.
54

%
**

(0
.4

66
1)

La
tin

 A
m

er
ic

a
4

2.
58

%
 

(0
.8

65
3)

N
A

 
N

A
30

7.
14

%
 

(0
.1

87
0)

84
.5

7%
**

(0
.3

46
1)

N
or

di
c 

E
ur

op
e

10
1.

20
%

 
(0

.8
65

1)
N

A
 

N
A

86
18

.9
0%

**
*

<
0.

00
01

91
.7

2%
**

*
(0

.3
55

8)
O

ce
an

ia
18

5.
39

%
 

(0
.4

39
1)

11
8.

54
%

**
*

(0
.2

21
5)

10
3

11
.5

8%
**

*
(0

.0
00

1)
86

.0
3%

**
*

(0
.2

54
6)

W
es

te
rn

 E
ur

op
e

97
4.

48
%

 
(0

.1
22

7)
96

.8
4%

 
(0

.4
47

2)
23

0
12

.0
7%

**
*

<
0.

00
01

93
.0

4%
**

*
(0

.3
82

9)

T
O

T
A

L 
S

A
M

P
LE

21
8

13
.3

6%
 

<
0.

00
01

10
0.

99
%

 
<

0.
00

01
77

4
20

.1
9%

**
*

<
0.

00
01

10
0.

27
%

**
*

(0
.0

00
0)

*,
 *

*,
 a

nd
 *

**
 in

di
ca

te
 th

at
 th

e 
co

ef
fic

ie
nt

 is
 s

ig
ni

fic
an

tly
 d

iff
er

en
t f

ro
m

 z
er

o 
at

 th
e 

0.
1,

 0
.0

5 
an

d 
0.

01
 le

ve
ls

 o
r 

be
tte

r,
 r

es
pe

ct
iv

el
y.

 

R
eg

io
n

t-
st

at
p-

va
lu

e
t-

st
at

p-
va

lu
e

A
si

a
9.

18
%

**
*

11
.1

3
<

0.
00

01
29

.9
2%

**
*

18
.4

8
<

0.
00

01
E

as
te

rn
 E

ur
op

e
-5

4.
40

%
 

-1
.4

0
(0

.1
82

0)
N

A
 

N
A

N
A

La
tin

 A
m

er
ic

a
4.

56
%

 
0.

64
(0

.5
23

4)
N

A
 

N
A

N
A

N
or

di
c 

E
ur

op
e

17
.7

1%
**

*
8.

02
<

0.
00

01
N

A
 

N
A

N
A

O
ce

an
ia

6.
19

%
**

*
3.

80
<

0.
00

01
-3

2.
51

%
**

*
-1

0.
11

<
0.

00
01

W
es

te
rn

 E
ur

op
e

7.
59

%
**

*
22

.2
0

<
0.

00
01

-3
.8

0%
**

*
-3

.5
4

(0
.0

00
5)

T
O

T
A

L 
S

A
M

P
LE

6.
83

%
**

*
36

.5
9

<
0.

00
01

-0
.7

2%
 

-1
.5

5
(0

.1
20

6)
*,

 *
*,

 a
nd

 *
**

 in
di

ca
te

 th
at

 th
e 

co
ef

fic
ie

nt
 is

 s
ig

ni
fic

an
tly

 d
iff

er
en

t f
ro

m
 z

er
o 

at
 th

e 
0.

1,
 0

.0
5 

an
d 

0.
01

 le
ve

ls
 o

r 
be

tte
r,

 r
es

pe
ct

iv
el

y.

%
R

ea
ct

io
n

B
ef

or
e 

IT
 L

aw
s 

E
nf

or
ce

m
en

t
A

fte
r 

IT
 L

aw
s 

E
nf

or
ce

m
en

t
P

re
m

iu
m

%
R

ea
ct

io
n

P
re

m
iu

m
%

R
ea

ct
io

n

P
re

m
iu

m
D

iff
er

en
ce

 A
fte

r 
m

in
us

 B
ef

or
e

T
a

b
le

 1
0

. B
id

 P
re

m
iu

m
, 

A
n

n
o

u
n

ce
m

e
n

t 
E

ff
ec

t,
 a

n
d 

IT
 L

a
w

s
B

id
 P

re
m

iu
m

 p
a

id
 b

y 
th

e 
A

cq
ui

ro
r 

an
d

 R
at

io
 o

f 
S

to
ck

 P
ri

ce
 a

t 
A

nn
o

u
n

ce
m

e
nt

 D
a

te
 t

o
 B

id
 P

ri
ce

, 
d

e
p

en
d

in
g 

o
n

 t
h

e
e

xi
st

e
n

ce
 a

n
d

 e
n

fo
rc

em
e

n
t 

o
f 

in
si

d
e

r 
tr

a
d

in
g 

la
w

s.
B

id
 P

re
m

iu
m

 i
s 

ca
lc

u
la

te
d 

as
 t

he
 p

e
rc

e
n

ta
g

e
 c

ha
ng

e 
of

 t
h

e
 B

id
 P

ri
ce

 (
in

 d
o

lla
rs

) 
re

la
ti

ve
 t

o 
th

e 
ta

rg
e

t 
st

oc
k 

p
ri

ce
 s

ix
ty

d
a

ys
 p

ri
o

r 
to

 t
he

 a
n

no
u

nc
e

m
e

nt
. 

In
 c

a
se

 o
f 

a 
st

o
ck

 o
ff

e
r,

 t
h

e 
ca

sh
 v

a
lu

e
 o

f 
th

e
 s

h
ar

e
s 

of
fe

re
d

 i
s 

u
se

d
 a

s 
b

id
 p

ri
ce

.
%

R
e

ac
ti

o
n

 is
 c

a
lc

u
la

te
d

 a
s:

%
R

e
ac

tio
n

=
 P

ri
c

e
B

id

0
a

t 
t

 e
S

to
c

k
 P

ri
c

=

T
h

e 
to

ta
l 

sa
m

p
le

 i
n

cl
u

d
es

 a
ll 

ta
ke

o
ve

r 
a

nn
ou

nc
em

en
t 

th
at

 t
ak

e
 p

la
ce

 b
et

w
e

e
n 

Ja
n

ua
ry

 1
, 

1
99

0
, 

an
d 

D
e

ce
m

be
r 

3
1

, 
1

9
9

9
,

a
va

ila
b

le
 i

n
 t

h
e

 S
ec

u
ri

ti
es

 D
a

ta
 C

o
rp

o
ra

tio
n

 M
e

rg
er

s 
a

n
d

 A
cq

u
is

it
io

n
s 

d
at

a
ba

se
, 

fo
r 

w
h

ic
h

 s
to

ck
 p

ri
ce

 i
n

fo
rm

at
io

n
 i

s
a

va
ila

b
le

. 
S

to
ck

 p
ri

ce
s 

ar
e

 o
b

ta
in

e
d 

fr
o

m
 C

R
S

P
, 

fo
r 

U
S

 a
n

n
ou

nc
e

m
e

nt
s,

 a
n

d 
fr

o
m

 D
a

ta
st

re
am

, 
fo

r 
n

on
-U

S
 a

cq
u

is
iti

o
ns

.
A

ll 
st

o
ck

 p
ri

ce
s 

ar
e

 i
n

 d
o

lla
rs

. 
F

o
r 

e
a

ch
 a

cq
u

is
iti

o
n,

 t
h

e 
an

no
u

nc
e

m
e

nt
 d

a
te

 i
s 

th
e 

d
at

e
 w

h
en

 t
h

e 
ta

rg
e

t 
co

m
p

a
n

y 
is

 f
ir

st
p

u
b

lic
ly

 d
is

cl
o

se
d

 a
s 

a
 p

o
ss

ib
le

 t
a

ke
o

ve
r 

ca
n

di
d

at
e

 (
n

ot
 r

u
m

o
re

d
).

 D
at

a
 o

n 
e

xi
st

e
n

ce
 a

n
d

 e
nf

or
ce

a
b

ili
ty

 o
f 

in
si

d
er

 t
ra

di
n

g
la

w
s 

is
 o

b
ta

in
ed

 f
ro

m
 B

h
at

ta
ch

a
ry

a
 a

n
d

 D
a

o
u

k 
(2

0
00

).



Avera ge Median Avera ge # Avera ge
COUNTRY Acquisition Ac quisition of Firms Number of Firms

 Rate (per Year ) Rate (per Year ) Acquired Exchan ge

Argentina 2.453% 2.336% 2.6 152
Australia 2.572% 2.961% 31.3 1160
Austria 2.179% 2.294% 2.4 144
Belgium 2.411% 2.128% 3.4 296
Bermuda 8.333% 9.091% 2.8 60
Brazil 0.800% 0.746% 4.3 576
Canada 4.597% 4.014% 65.3 1278
Chile 3.533% 2.717% 3.3 265
China 0.470% 0.522% 1.8 383
Colombia 0.692% 0.314% 2.2 318
Cyprus 2.041% 2.041% 1.0 49
Czechoslovaquia 0.556% 0.667% 1.7 300
Denmark 2.344% 2.110% 5.6 252
Ecuador 0.781% 0.781% 1.0 87
Finland 3.237% 3.150% 4.1 127
France 3.654% 3.417% 26.2 970
Germany 1.257% 1.027% 18.4 680
Ghana 4.762% 4.762% 1.0 21
Greece 2.415% 0.966% 5.0 185
Hong Kong 2.340% 2.432% 15.4 524
Hungary 5.442% 6.122% 2.7 49
India 0.140% 0.137% 8.2 5843
Indonesia 1.182% 0.709% 3.3 213
Ireland 5.072% 5.797% 3.5 92
Israel 0.702% 0.455% 4.6 536
Italy 3.397% 3.349% 7.1 251
Japan 0.914% 0.499% 16.5 1815
Sout Korea 0.950% 0.515% 7.4 716
Kenya 2.000% 2.000% 1.0 50
Latvia 2.000% 2.000% 1.0 50
Luxembourg 1.613% 1.613% 1.0 305
Malaysia 1.751% 1.766% 12.4 517
Mexico 1.290% 0.968% 2.0 215
Netherlands 1.659% 1.267% 7.2 424
New Zealand 0.031% 3.297% 4.7 185
Norway 5.306% 4.337% 10.4 164
Peru 1.024% 1.024% 3.0 237
Philippines 2.780% 2.262% 6.1 194
Poland 1.786% 1.460% 3.3 289
Portugal 1.635% 1.258% 2.6 171
Romania 1.190% 1.190% 1.0 84
Russia 0.839% 0.671% 1.3 149
Singapore 2.226% 2.381% 6.5 267
South Africa 2.423% 1.545% 14.9 666
Spain 4.716% 4.511% 6.3 435
Sri Lanka 0.825% 0.795% 2.0 217
Sweden 5.134% 4.598% 13.4 218
Switzerland 2.546% 2.546% 5.5 438
Taiwan 0.495% 0.495% 2.0 331
Thailand 1.727% 1.392% 7.4 358
Trinidad 3.846% 3.846% 1.0 26
Turkey 0.831% 0.775% 2.1 198
United Kingdom 4.017% 3.616% 86.6 2473
Usa 4.818% 5.153% 389.6 7837
Zambia 10.000% 10.000% 1.0 10
Zimbabwe 1.493% 1.493% 1.0 67

T a b le  1 1 .  T ak eov er R ate
A verage and M edian A cq uis ition R ate, and N umb er o f  A cquisi tions in  th e Sam ple, by national ity  o f  the targ et fi rm .
T he average A cquisition R ate is ca lcu la ted as th e tota l nu m ber o f  acqu isitions in  a cou ntry  per year  (inc lud in g second and
su bsequ ent  b ids) n orm al ized  by the to ta l  num ber  o f f irm s in  the coun try ’s m ain ex cha nge in  the corresp on ding year. W e th en
calcu la te  the co un try  average for  the years 1990  to  1999. T he num ber  o f acquisi tion s in  the sam ple on ly  inc ludes those d eals  for
w hich stock pr ice info rmation  is  av a ilable , and excludes seco nd  and  subseq uen t bids. T he num b er o f firm s in  th e coun try ’s  m ain
exchange is  fro m  the In ternat ional F ed eration o f Stock  E xchanges, w ere availab le , and Bh attacharya and Da ouk (2 00 0)
oth erw ise. Th e tota l sam ple inc lud es a ll takeover  ann ouncemen t that take p lace between  January  1, 1990, and D ecem b er 3 1,
1999 , ava ilable  in  th e Securities  D ata C orpo ration M ergers and A cquisition s database, fo r wh ich sto ck  pr ice in form ation  is
availab le . Sto ck prices are obta ined  from  C R SP , for  U S  an nouncem ents, and  from  D atastream, for  non -U S acq uis itions. A ll
s tock prices are in  d o llars .
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Figure 1. Number of Acquisitions by Year and Region
The total sample includes all takeover announcement that take place between January 1, 1990, and December 31,
1999, available in the Securities Data Corporation Mergers and Acquisitions database. Only public companies are
considered, and we exclude LBO deals, spinoffs, recapitalizations, self-tender and exchange offers, repurchases,
minority stake purchases, acquisitions of remaining interest, and privatizations. Second and subsequent bids that
occur within a window of four years relative to an initial announcement are excluded. Non-US data includes
acquisitions from 55 countries.
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Figure 2. Price Reaction to the Takeover and IT Laws
Stock Price Reaction to the Acquisition before an after the enforcement of insider trading laws.
Data on existence and enforceability of insider trading laws is obtained from Bhattacharya and Daouk (2000). Cumulative abnormal
daily returns are estimated from a market model regression in days t=-250 to t=-150 relative to the announcement data. The total
sample includes all takeover announcement that take place between January 1, 1990, and December 31, 1999, available in the
Securities Data Corporation Mergers and Acquisitions database, for which stock price information is available. Stock prices are
obtained from CRSP, for US announcements, and from Datastream, for non-US acquisitions. All stock prices are in dollars. For each
acquisition, the announcement date is the date when the target company is first publicly disclosed as a possible takeover candidate (not
rumored). Market Returns are obtained from CRSP (Value Weighted) for the US, and from Datastream for the US. For non-US deals,
the market return is the Datastream market index for the corresponding country, except for Kenya (Nairobi Stock Exchange Index),
Hungary (CESI Index), Russia (AKM Composite Index), and Zimbabwe (Zimbabwe Stock Exchange Index).


