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Wkh lghd wkdw dq lpsuryhphqw lq zrphq*v srvlwlrq uhodwlyh wr phq*v lv ghvludeoh/ qrw rqo| rq

htxlw|/ exw dovr rq h�flhqf| jurxqgv/ lv riwhq dgydqfhg dv dq dujxphqw lq idyru ri srolflhv

wdujhwhg wrzdugv zrphq1 D srvvleoh fkdqqho iru wkhvh h�flhqf| h�hfwv lv lqyhvwphqw lq fklog

khdowk1 Wkhuh lv hylghqfh wkdw lqdghtxdwh qxwulwlrq lq fklogkrrg d�hfwv orqj whup sk|vlfdo

ghyhorsphqw +Edunhu +4<<3,,/ dv zhoo dv wkh ghyhorsphqw ri frjqlwlyh vnloov1� Wklv lq wxuq

d�hfwv surgxfwlylw| odwhu lq olih +Gdvjxswd +4<<6,/ Vwudxvv dqg Wkrpdv +4<<;,/ dqg Vfkxow}

+4<<<,,1 Orz ohyhov ri lqyhvwphqw lq fklog khdowk wkhuhiruh kdyh idu0uhdfklqj frqvhtxhqfhv rq

hfrqrplf jurzwk/ glvwulexwlrq/ dqg zhoiduh1 Wkh hylghqfh vxjjhvwv wkdw/ frpsduhg wr lqfrph ru

dvvhwv lq wkh kdqgv ri phq/ lqfrph ru dvvhwv lq wkh kdqgv ri zrphq duh dvvrfldwhg zlwk odujhu

lpsuryhphqwv lq fklog khdowk +Wkrpdv +4<<3,,/ dqg odujhu h{shqglwxuh vkduhv rq krxvhkrog

qxwulhqwv/ khdowk dqg krxvlqj +Wkrpdv +4<<7,,1 Wklv revhuydwlrq kdv ehhq d prwlydwlrq iru

wkh olwhudwxuh rq froohfwlyh krxvhkrog prghov +Fkldssrul/ +4<;;/4<<5,/ Eurzqlqj dqg Fkldssrul

+4<<;,, zklfk wuhdw wkh krxvhkrog dv d Sduhwr0h�flhqw xqlw/ zkrvh phpehuv kdyh glvwlqfw xwlolw|

ixqfwlrqv1

Wklv sdshu lqyhvwljdwhv xqghu zkdw frqglwlrq lqfrph gdwd fdq eh xvhg wr whvw wkh xqlwdu|

prgho ri wkh krxvhkrog djdlqvw d pruh jhqhudo prgho/ dqg wkhuhiruh wr hydoxdwh zkhwkhu uhglv0

wulexwlqj uhvrxufhv iurp phq wr zrphq zrxog lqfuhdvh lqyhvwphqwv lq fkloguhq1 Lw dujxhv wkdw

d whvw ri wkh xqlwdu| prgho edvhg rq lqfrph gdwd uhtxluhv d shupdqhqw h{rjhqrxv fkdqjh lq

lqfrph wkdw kdsshqv diwhu krxvhkrog irupdwlrq1 Lw wkhq vwxglhv dq h{dpsoh ri vxfk d fkdqjh/

wkh h{sdqvlrq ri wkh Vrxwk Diulfdq Rog Djh Shqvlrq surjudp~ d xqlyhuvdo/ qrq0frqwulexwru|/

djh0whvwhg dqg phdqv0whvwhg vfkhph +rqh ri wkh ihz vxffhvvixo fdvk wudqvihu surjudpv lq wkh

ghyhorslqj zruog,1 Klvwrulfdoo|/ wkh Rog Djh Shqvlrq zdv udfldoo| glvfulplqdwru|1 Dw wkh hqg ri

wkh Dsduwkhlg hud/ wkh jryhuqphqw frpplwwhg wr dfklhylqj sdulw| ri ehqh�wv dqg holjlelolw| uh0

txluhphqwv iru Zklwhv dqg Eodfnv1 Wklv zdv dfklhyhg prvwo| e| lqfuhdvlqj wkh ehqh�wv uhfhlyhg

e| wkh Diulfdqv12 Wkh qhz v|vwhp lv xqlyhuvdo dqg qrq0frqwulexwru|1 Doo zrphq deryh 93 dqg

phq deryh 98 duh hqwlwohg wr ehqh�wv/ vxemhfw wr d phdqv whvw1 Pruh wkdq rqh phpehu ri wkh

vdph krxvhkrog fdq uhfhlyh wkh shqvlrq vlpxowdqhrxvo|1 Lq 4<<6/ ;3( ri Diulfdq zrphq ryhu 93
��@*@3tc aLh_@?c wi��t @?_ �@|i* E�bHS� hi��i� |�i M�L4i_�U@* @?_ i4T�h�U@* *�|ih@|�hi L? |�i hi*@|�L?t��T

Mi|�ii? i@h*) U��*_�LL_ ?�|h�|�L? @?_ |�i _i�i*LT4i?| Lu �?|i**�}i?Ui� ��}�i* @?_ khi4ih E�bbb� t�L� |�@|

tU�LL* @||i?_@?Ui �t ��}�ih @4L?} U��*_hi? |hi@|i_ @}@�?t| �Lh4t�
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dqg ::( ri Diulfdq phq ryhu 98 uhfhlyhg wkh shqvlrq1 Lq prvw fdvhv wkh| uhfhlyhg wkh pd{lpxp

dprxqw ri 6:3 udqgv shu prqwkv/ zklfk zdv urxjko| htxlydohqw wr wzlfh wkh phgldq shu fdslwd

lqfrph lq uxudo duhdv1 Olylqj duudqjhphqwv lq Vrxwk Diulfd duh vxfk wkdw judqgsduhqwv riwhq

olyh lq h{whqghg krxvhkrogv/ zlwk wkhlu fkloguhq dqg judqgfkloguhq1� Ryhu d txduwhu ri Diulfdq

fkloguhq xqghu wkh djh ri �yh olyh zlwk d shqvlrq uhflslhqw1

Wklv sdshu lqyhvwljdwhv wkh h�hfw ri phq*v dqg zrphq*v shqvlrqv rq fklog qxwulwlrq dv lw lv

uh�hfwhg lq fklog dqwkursrphwulf lqglfdwruv/ zhljkw iru khljkw dqg khljkw iru djh1 Wkh lghqwl�fd0

wlrq ri wkhvh h�hfwv lv frpsolfdwhg e| wkh idfw wkdw fkloguhq olylqj zlwk d shqvlrq uhflslhqw frph/

rq dyhudjh/ iurp uhodwlyho| glvdgydqwdjhg edfnjurxqgv1 Fdvh dqg Ghdwrq +4<<;, kdyh vkrzq

wkdw wkh surjudp zdv h�hfwlyh lq wudqvihuulqj prqh| suhgrplqdqwo| wr srru krxvhkrogv dqg/

lq sduwlfxodu/ wr krxvhkrogv zkhuh srru fkloguhq olyh1 Wkh h{sdqvlrq ri wkh shqvlrq surjudp

vwduwhg dw wkh hqg ri 4<<4/ dqg lq 4<<6 lw kdg ehhq ixoo| rshudwlqj lq doo duhdv iru ohvv wkdq d

|hdu1 Fklog khljkw lv d vwrfn/ zklfk uh�hfwv dffxpxodwhg ghflvlrqv vlqfh wkh eluwk ri wkh fklog1

Qrw vxusulvlqjo| wkhq/ lq 4<<6/ fkloguhq olylqj zlwk d shqvlrq uhflslhqw zhuh rq dyhudjh vpdoohu

iru wkhlu djh wkdq rwkhu fkloguhq1

Wklv sdshu dgguhvvhv wklv lghqwl�fdwlrq sureohp lq wzr vwhsv1 Iluvw/ L frpsduh d �rz phdvxuh

ri qxwulwlrqdo vwdwxv/ zhljkw iru khljkw/ ri fkloguhq olylqj lq krxvhkrogv zkhuh wkhuh lv qr holjleoh

phpehu/ krxvhkrogv zkhuh wkhuh lv dq holjleoh pdq/ dqg krxvhkrogv zkhuh wkhuh lv dq holjleoh

zrpdq/ diwhu frqwuroolqj iru wkh suhvhqfh ri d pdq ru d zrpdq zkr lv rog/ exw qrw rog hqrxjk

wr eh holjleoh +h1j1 d zrpdq djhg ehwzhhq 88 dqg 93,1 Wkh uhvxowv vxjjhvw wkdw wkh suhvhqfh ri

dq holjleoh zrpdq lqfuhdvhg wkh zhljkw iru khljkw ri jluov e| 414< vwdqgdug ghyldwlrq/ exw glg

qrw vljql�fdqwo| lqfuhdvh wkdw ri er|v1 Shqvlrqv uhfhlyhg e| phq duh qrw dvvrfldwhg zlwk dq

lpsuryhphqw lq wkh qxwulwlrqdo vwdwxv ri hlwkhu jluov ru er|v1

Wklv frpsdulvrq zrxog eh plvohdglqj li wkhuh duh lqwulqvlf gl�huhqfhv ehwzhhq krxvhkrogv

zkhuh d phpehu lv ehwzhhq 88 dqg 93 dqg krxvhkrogv zkhuh d phpehu lv ryhu 93/ ru li wkh

h{sdqvlrq ri wkh shqvlrq kdv ohg wr hqgrjhqrxv fkdqjhv lq wkh frpsrvlwlrq ri wkh krxvhkrog1

Wkxv/ lq d vhfrqg vwhs/ L pdnh xvh ri wkh idfw wkdw khljkw iru djh uh�hfwv sdvw dv zhoo dv fxuuhqw

lqyhvwphqwv1 Wkh odujhu wkh sursruwlrq ri khu olih gxulqj zklfk d fklog zdv zhoo qrxulvkhg/

wkh wdoohu vkh zloo eh/ jlyhq khu djh1 Li wkh shqvlrq kdg dq h�hfw/ fkloguhq eruq diwhu wkh

h{sdqvlrq ri wkh surjudp kdyh vshqw d odujhu iudfwlrq ri wkhlu olyhv zhoo0qrxulvkhg li wkh| olyh

zlwk d shqvlrq uhflslhqw1 Wkxv/ L frpsduh wkh gl�huhqfhv lq khljkw ehwzhhq |rxqj fkloguhq
�A��t �t _�ic �? T@h|�U�*@hc |L �T@h|�i�_ h�*itc ���U� ThL��M�|i_ |�i u@4�*�it Lu 4�}h@?| �Lh!ihtc |�Lti �Lh!�?}

�? |�i 4�?it Lh @t _L4it|�U tih�@?|tc |L �L�? |�i4�
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dqg roghu fkloguhq dfurvv krxvhkrogv/ dffruglqj wr zkhwkhu wkhuh lv dq djh0txdol�hg zrpdq/ dq

djh0txdol�hg pdq/ ru qr holjleoh phpehu olylqj lq wkh krxvhkrog1 Wkh uhvxowv rewdlqhg xvlqj wklv

vhfrqg vwudwhj| duh vwulnlqjo| vlplodu wr wkrvh rewdlqhg iru zhljkw iru khljkw= Shqvlrqv uhfhlyhg

e| zrphq duh dvvrfldwhg zlwk dq lqfuhdvh ri 4149 vwdqgdug ghyldwlrq lq wkh khljkw iru djh ri

jluov/ dqg qr vljql�fdqw h�hfw rq wkdw ri er|v1 Shqvlrqv uhfhlyhg e| phq duh qrw dvvrfldwhg zlwk

dq lpsuryhphqw lq wkh khljkw iru djh ri hlwkhu er|v ru jluov1

Wkh lghqwli|lqj dvvxpswlrq lv wkdw dq| gl�huhqfh ehwzhhq fkloguhq lq krxvhkrogv zkhuh dq

holjleoh zrpdq/ dq holjleoh pdq/ ru qr holjleoh shuvrq olyhv zrxog kdyh ehhq wkh vdph lq doo

djh jurxsv lq wkh devhqfh ri wkh surjudp1 L h{dplqh srvvleoh wkuhdwv wr wkh ydolglw| ri wklv

dvvxpswlrq/ dqg wu| wr dgguhvv wkhp xvlqj dgglwlrqdo hylghqfh1 Lq sduwlfxodu/ L dgguhvv wkh

frqfhuq ri hqgrjhqrxv krxvhkrog irupdwlrq dv d uhvxow ri wkh shqvlrq e| xvlqj wkh lqirupdwlrq

ri zkhwkhu wkh fklog kdv dq rog judqgsduhqw dolyh +exw qrw qhfhvvdulo| olylqj lq wkh krxvhkrog,

dv dq dowhuqdwlyh lqvwuxphqw iru wkh uhfhlsw ri wkh shqvlrq1 L dovr glvfxvv zkhwkhu xqrevhuyhg

surjudpv glvsursruwlrqdwho| d�hfwlqj fkloguhq olylqj zlwk holjleoh shuvrqv frxog h{sodlq wkh

sdwwhuqv L �qg lq wkh gdwd1

Ilqdoo|/ wkh surshqvlw| wr frqvxph rxw ri zrphq*v shqvlrq lqfrph frxog eh odujhu ehfdxvh

lw lv h{shfwhg wr eh uhfhlyhg iru d orqjhu wlph/ dqg wkxv uhsuhvhqwv d odujhu shupdqhqw lqfrph

vkrfn1 Krzhyhu/ L vkrz wkdw wkh surshqvlw| wr vdyh rxw ri phq*v shqvlrq lqfrph vhhpv wr eh

orzhu wkdq wkh surshqvlw| wr vdyh rxw ri zrphq*v shqvlrq lqfrph/ zklfk grhv qrw vxssruw wklv

dowhuqdwlyh lqwhusuhwdwlrq ri wkh gdwd1

Wkh uhpdlqghu ri wklv sdshu lv rujdql}hg dv iroorzv1 Lq wkh qh{w vhfwlrq/ L glvfxvv wkh

lghqwl�fdwlrq frqglwlrqv ri d whvw ri lqfrph srrolqj1 Vhfwlrq 6 suhvhqwv wkh Vrxwk Diulfd shqvlrq

surjudp dqg wkh ghvfulswlyh vwdwlvwlfv1 Vhfwlrq 7 glvfxvvhv wkh zhljkw iru khljkw hylghqfh1 Vhfwlrq

8 glvfxvvhv wkh khljkw iru djh hylghqfh1 Vhfwlrq 9 glvfxvvhv wkh hylghqfh rq vdylqjv1 Vhfwlrq :

frqfoxghv1

2 Ait|�?} |�i N?�|@h) �L_i* Lu |�i OL�ti�L*_

Wklv vhfwlrq dujxhv wkdw d shupdqhqw vkrfn wr wkh qrq0oderu lqfrph ri d krxvhkrog phpehu

wkdw zdv qrw h{shfwhg dw wkh wlph ri krxvhkrog irupdwlrq fdq eh xvhg wr whvw wkh xqlwdu| prgho

ri wkh krxvhkrog1
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Iroorzlqj Fkldssrul +4<;;,/ frqvlghu d krxvhkrog frqvlvwlqj ri K phpehuv lqgh{hg e| k1 Hdfk

krxvhkrog phpehu uhfhlyhv lq hyhu| shulrg dq h{rjhqhrxv +iru wklv shulrg, qrq0oderu lqfrph

|�| / dqg kdv dffhvv wr d yhfwru ri jrrgv +t�> =====> t� , dw sulfh s|1 Ohlvxuh lv lqfoxghg lq wkh yhfwru

ri jrrgv1 Ghqrwh e| t�| wkh frqvxpswlrq ri krxvhkrog phpehu k dqg gdwh w/ e| t| wkh yhfwru

+t�| > ===t
M
| ,/ dqg e| t wkh yhfwru +t�> ====tA ,1 Iru vlpsolflw|/ dvvxph wkdw qhlwkhu wkh krxvhkrog dv

d zkroh qru dq| vlqjoh phpehu kdyh dffhvv wr vdylqj ri eruurzlqj iurp rqh shulrg wr wkh qh{w1

Hdfk krxvhkrog phpehu*v h{shfwhg xwlolw| ghshqgv rq klv rzq dqg wkh rwkhu phpehu*v

frqvxpswlrq exqgoh dw hdfk gdwh/ dv zhoo dv rq dq lqglylgxdo vshfl�f vkrfn ��| / zlwk phdq ��1

Y �+t, @ H
A[

|'�

�|x�+t|> �
�
| ,

Wkh Sduhwr h�flhqw doorfdwlrq lv fkdudfwhul}hg e| pd{lpl}lqj
SM

�'� �
�Y �+t, vxfk wkdw

SM
�'� t

�
| s| @

SM
�'� |

�
| @ || iru w @ 4> ===> W 1

Wkh xqlwdu| krxvhkrog lv d vshfldo fdvh ri wkh Sduhwr h�flhqw krxvhkrog1 Lw fruuhvsrqgv

hlwkhu wr wkh _glfwdwruldo fdvh%/ zkhuh rqh phpehu pdnhv ghflvlrqv edvhg xqltxho| rq klv xwlolw|

ixqfwlrq/ ru wkh _xqdqlplw|% fdvh/ zkhuh doo krxvhkrog phpehuv kdyh wkh vdph xwlolw| ixqfwlrq

x+t|> �|,1 Wkh sureohp wkhq vlpsol�hv wr pd{lpl}lqj wkh mrlqw xwlolw| ixqfwlrq +ru wkh xwlolw|

ixqfwlrq ri wkh glfwdwru, vxemhfw wr wkh exgjhw frqvwudlqw1

2�2 Ait|

Vxssrvh wkdw rqh ri wkh krxvhkrog phpehuv h{shulhqfhv d shupdqhqw h{rjhqrxv vkrfn lq qrq0

oderu lqfrph +iru h{dpsoh/ ehfdxvh vkh ehfrphv holjleoh iru d odujhu rog djh shqvlrq wkdq suhyl0

rxvo| h{shfwhg,1 Lq wkh xqlwdu| prgho/ wklv zrxog d�hfw krxvhkrog frqvxpswlrq sdwwhuqv rqo|

wkurxjk wkh lqfuhdvh lq krxvhkrog qrq0oderu lqfrph1 Dv srlqwhg rxw lq wkh olwhudwxuh/ lq wkh

froohfwlyh prgho/ wklv pd| dovr d�hfw wkhp wkurxjk d prgl�fdwlrq ri wklv krxvhkrog phpehu*v

zhljkw lq wkh rswlpl}dwlrq sureohp ri wkh krxvhkrog +ehfdxvh lw lqfuhdvhv lwv rxwvlgh rswlrq/

dqg khqfh lwv uhvhuydwlrq xwlolw|,1 Rqh frxog wkhuhiruh whvw wkh xqlwdu| prgho ri wkh krxvhkrog

e| whvwlqj zkhwkhu wkh lghqwlw| +wkh jhqghu/ iru h{dpsoh, ri wkh uhflslhqw ri d shupdqhqw vkrfn

lq qrq0oderu lqfrph d�hfwv lwv xvh1

Wudqvihu surjudp uhirup fdq eh d vrxufh iru vxfk fkdqjhv1 Iru h{dpsoh/ Oxqgehuj/ Sroodn

dqg Zdohv +4<<9, vwxg| wkh h�hfwv ri d fkdqjh lq wkh prgh ri doorfdwlrq ri fklog ehqh�wv lq

wkh XN/ iurp d wd{ fuhglw wr d gluhfw sd|phqw wr wkh prwkhu1 Wklv wudqvihu _iurp wkh zdoohw

wr wkh sxuvh% vhhpv wr kdyh ehhq dvvrfldwhg zlwk dq lqfuhdvh lq wkh frqvxpswlrq ri zrphq*v
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dqg fkloguhq*v forwklqj uhodwlyh wr phq*v forwklqj lq krxvhkrogv zlwk fkloguhq1 Lq wklv sdshu/

L vwxg| zkhwkhu wkh h{sdqvlrq ri wkh rog djh shqvlrq surjudp iru Eodfn krxvhkrogv lq Vrxwk

Diulfd/ d shupdqhqw prgl�fdwlrq lq wkh shupdqhqw lqfrph ri holjleoh krxvhkrog phpehuv/ ohg

wr d gl�huhqw lpsdfw rq fklog qxwulwlrq/ dffruglqj wr wkh jhqghu ri wkh holjleoh phpehu1

Vlplodu whvwv kdyh ehhq sursrvhg lq wkh olwhudwxuh1 Krzhyhu/ L dujxh lq wkh qh{w vxe0vhfwlrq

wkdw whvwv ri _lqfrph srrolqj%/ zklfk frpsduh wkh h�hfwv ri phq*v dqg zrphq*v lqfrph rq

krxvhkrog doorfdwlrqv/ duh xvxdoo| qrw vx�flhqw wr uhmhfw wkh xqlwdu| prgho ri wkh krxvhkrog1

2�� �|�ih Ait|t �@ti_ L? W?UL4i �LL*�?}

d, Frpsdulvrq ri wkh Fruuhodwlrq ri Zrphq*v dqg Phq*v Lqfrph zlwk Krxvhkrog

Frqvxpswlrq Sdwwhuq1

Prvw sdshuv lq wkh olwhudwxuh +h1j1 Erxujxljqrq/ Eurzqlqj/ Fkldssrul dqg Ohfkhqh +4<<7,,

frpsduh frh�flhqwv ri zrphq*v dqg phq*v wrwdo lqfrph rq krxvhkrog h{shqglwxuhv1 Lq wklv

prgho/ wklv zrxog eh lqdssursuldwh/ vlqfh oderu vxsso| lv mrlqwo| ghwhuplqhg zlwk wkh frqvxps0

wlrq ri doo rwkhu jrrgv1 Iru h{dpsoh/ zrphq zrxog eh ohvv olnho| wr zrun lq idplolhv zklfk sodfh

d kxjh ydoxh rq fklog khdowk1 Wklv zrxog fdxvh d qhjdwlyh fruuhodwlrq ehwzhhq zrphq*v lqfrph

dqg fklog khdowk/ hyhq wkrxjk wkh krxvhkrog lv xqlwdu|1

e, Frpsdulvrq ri wkh Fruuhodwlrq ri Zrphq*v dqg Phq*v Dvvhwv Lqfrph zlwk

Krxvhkrog Frqvxpswlrq Sdwwhuq

Wkh dujxphqw ghyhorshg lq vhfwlrq +d, zdv pdgh e| Wkrpdv +4<<3,/ zkr frpsduhv lqvwhdg

wkh h�hfw ri qrq0oderu lqfrph/ qrwdeo| dvvhw lqfrph/ uhfhlyhg e| phq dqg zrphq rq fklog khdowk1

Krzhyhu/ hyhq lq wkh xqlwdu| prgho/ dvvhwv khog e| gl�huhqw phpehuv frxog eh fruuhodwhg lq

gl�huhqw zd|v zlwk h{shqglwxuh ru krxvhkrog rxwfrphv ghshqglqj rq zkr rzqv wkh dvvhwv1

Iluvw/ qrplqdo rzqhuvkls ri dvvhwv frxog eh fruuhodwhg zlwk krxvhkrog fkrlfhv hyhq li lw grhv

qrw gluhfwo| d�hfw wkhp1 Iru h{dpsoh/ pruh wudglwlrqdo idplolhv frxog eh ohvv olnho| wr doorz

zrphq wr uhwdlq qrplqdo rzqhuvkls ri dvvhwv dqg dovr kdyh ohvv khdowk| fkloguhq +Ehukpdq/

Sroodn dqg Wdxepdq +4<<8,,1

Vhfrqg/ li zh devwudfw iurp wklv sureohp e| frqvlghulqj rqo| yduldwlrqv lq dvvhw lqfrph wkdw

duh gxh wr gl�huhqfhv lq krxvhkrog phpehuv* dvvhwv dw wkh wlph wkh krxvhkrog zdv iruphg/ zh

qhhg wr wdnh lqwr dffrxqw krz wkh krxvhkrog zdv iruphg +Irvwhu +4<<;,,1 Vxssrvh �uvw wkdw/

rqfh wkh pdwfk lv pdgh/ wkh krxvhkrog ehfrphv glfwdwruldo dqg rqh phpehu +vd|/ wkh kxvedqg,

pdnhv doo ghflvlrqv1 Iru d pdq/ wkh h{shfwhg xwlolw| iurp d pdwfk ghshqgv rqo| rq wkh uhvrxufhv

ri klv ixwxuh zlih1 Wkh xwlolw| ri d zrpdq/ krzhyhu/ ghshqgv rq wkh uhvrxufhv ri wkh pdq dqg wkh
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fkrlfhv kh lv h{shfwhg wr pdnh1 Jlyhq d pdq*v dvvhw ohyho/ d zrpdq wkhuhiruh dozd|v suhihuv wr eh

pdwfkhg zlwk vrphrqh zkr kdv suhihuhqfhv pruh doljqhg wr khuv1 Wkhuhiruh/ frqwuroolqj iru wkh

wrwdo dvvhwv ohyho/ wkh kljkhu wkh zrpdq*v dvvhw ohyho/ wkh ehwwhu wkh kxvedqg*v fkrlfh zloo uh�hfw

khu suhihuhqfhv1 Vxssrvh/ lqvwhdg/ wkdw doo krxvhkrog phpehuv kdyh wkh vdph xwlolw| ixqfwlrq1

Wkh suhglfwlrqv ri wklv prgho ghshqg rq wkh dvvxpswlrqv derxw wkh xwlolw| ixqfwlrq1 Vxssrvh

iru h{dpsoh/ wkdw gl�huhqw phq fdq eh pruh ru ohvv jrrg dw fklog uhdulqj/ dqg wkdw zrphq duh doo

htxdoo| jrrg1 Li wkh pdq*v fklog uhdulqj txdolw| dqg sxufkdvhg lqsxwv duh frpsohphqwdu|/ wkhuh

zloo eh dvvruwdwlyh pdwfklqj~ ulfkhu zrphq zloo eh pdwfkhg zlwk kxvedqgv wkdw duh ehwwhu dw

uhdulqj fkloguhq1 Frqwuroolqj iru wrwdo dvvhwv/ d zrpdq*v dvvhw ohyho zloo wkhuhiruh eh fruuhodwhg

zlwk fklog khdowk1

f, Vkruw Whup Yduldwlrqv lq Qrq0oderu Lqfrph

Wr dgguhvv wkhvh frqfhuqv/ rqh vkrxog orrn dw wkh h�hfw ri xqh{shfwhg fkdqjhv lq lqfrph1

Krzhyhu/ wkh �qdo frqvxpswlrq yhfwru ri wkh krxvhkrog lq hdfk shulrg ghshqgv rqo| rq wkh

wrwdo qrq0oderu lqfrph ri wkh krxvhkrog/ dqg wkh zhljkw jlyhq wr hdfk krxvhkrog phpehu/

zklfk/ dw wkh rswlpxp/ vkrxog qrw fkdqjh zlwk whpsrudu| �xfwxdwlrq lq lqfrph +wklv lv d

uh0vwdwhphqw ri wkh uhvxow rewdlqhg lq wkh pxwxdo lqvxudqfh olwhudwxuh,1 Lw vkrxog wkhuhiruh

qrw ghshqg rq wudqvlwru| yduldwlrq lq wkh vkduh ri qrq0oderu lqfrph hduqhg e| hdfk krxvhkrog

phpehu +Fkldssrul +4<<<,,1e Wkhuhiruh/ d uhmhfwlrq ri srrolqj ri vkruw whup �xfwxdwlrqv lq

qrq0oderu lqfrph zrxog eh d uhmhfwlrq ri Sduhwr h�flhqf|/ qrw rqo| ri wkh xqlwdu| prgho1

Lq vxppdu|/ d frqylqflqj whvw ri wkh xqlwdu| prgho ri wkh krxvhkrog edvhg rq frpsdulqj wkh

frh�flhqw ri gl�huhqw phpehuv* lqfrph uhtxluhv d shupdqhqw fkdqjh lq qrq0oderu lqfrph wkdw

kdsshqv diwhu krxvhkrog irupdwlrq/ zklfk lv wkh fdvh ri wkh Vrxwk Diulfdq shqvlrq surjudp1

Wkh qh{w vhfwlrq ghvfulehv wkh surjudp/ dqg vhfwlrqv 7 dqg 8 glvfxvv dowhuqdwlyh vwudwhjlhv wr

lghqwli| lwv h�hfwv1

� #itUh�T|�L? Lu |�i �hL}h@4
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Wklv vhfwlrq suhvhqwv d eulhi klvwru| dqg dq ryhuylhz ri wkh ixqfwlrqlqj ri wkh Vrxwk Diulfdq

Rog Djh Shqvlrq surjudp1 Lw gudzv h{whqvlyho| iurp Ydq ghu Ehuj +4<<7,/ Oxqg +4<<6,/ dqg

Fdvh dqg Ghdwrq +4<<;,1
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Vrfldo shqvlrqv zhuh �uvw lqwurgxfhg lq wkh 4<53*v iru Zklwhv1 Wkh| zhuh lqwhqghg pdlqo|

dv d vrfldo vdihw| qhw iru d plqrulw| ri Zklwh zrunhuv zkr zhuh qrw fryhuhg e| rffxsdwlrqdo

shqvlrqv1 Wkh shqvlrqv zhuh judgxdoo| h{whqghg/ exw zlwk yhu| glvvlplodu ehqh�w ohyhov/ wr rwkhu

udfh jurxsv1 Gxulqj wkh Dsduwkhlg hud/ wkh v|vwhp zdv udfldoo| glvfulplqdwru| lq pdq| uhvshfwv1

Iluvw/ gl�huhqw phdqv whvwv zhuh dssolhg wr hdfk udfh jurxs1 Lq 4<;7/ iru h{dpsoh/ ehqh�wv zhuh

zlwkgudzq iru lqfrphv odujhu wkdq U :33 shu dqqxp +U 833 lq Nzd ]xox, iru Eodfnv/ dqg iru

lqfrphv odujhu wkdq U 5583 shu dqqxp iru Zklwhv1 Vhfrqg/ wkh ehqh�w ohyhov zhuh gl�huhqw1 Lq

wkh hduo| 4<;3*v/ ehqh�wv iru Zklwhv zhuh 43 wlphv kljkhu wkdq wkrvh iru Eodfnv1D Wklug/ wkh

gholyhu| v|vwhpv zhuh gl�huhqw1 Zklwhv* shqvlrqv zhuh glvwulexwhg wkurxjk wkh srvwdo r�fhv/

zkloh Diulfdqv* zhuh glvwulexwhg wkurxjk preloh sd| srlqwv wkdw glg qrw uhdfk yhu| idu rxw lqwr

uxudo duhdv1 Ilqdoo|/ r�fldov riwhq lqwhqwlrqdoo| xqghuhvwlpdwhg wkh djh ri wkh shuvrq/ wrrn

shrsoh r� ri wkh frpsxwhu olvwv/ ru rwkhuzlvh olplwhg wkh dffhvv ri ohjdoo| holjleoh Diulfdqv lq

rughu wr vdyh rq wkh frvw ri shqvlrqv +Oxqg +4<<6,,1

Suhvvxuhv iru htxlw| lq wkh wuhdwphqw ri udfldo jurxsv ehfdph vwurqj wrzdugv wkh hqg ri

Dsduwkhlg1 Lq 4<;</ wkh jryhuqphqw frpplwwhg wr dfklhylqj udfldo sdulw| lq shqvlrq wuhdwphqw

+Ydq ghu Ehuj +4<<7,,1 Wkh h{whqvlrq ri wkh vrfldo shqvlrqv wr wkh zkroh srsxodwlrq wrrn vhyhudo

|hduv dqg wkh| zhuh rshudwlqj ixoo| lq doo duhdv rqo| e| wkh ehjlqqlqj ri 4<<61 Wkh ehqh�wv

iru Diulfdqv lpsuryhg judgxdoo| lq wkh 4<;3*v +iurp 4888 4<<30udqgv shu |hdu lq 4<;3 wr 53<9

4<<30udqgv shu |hdu lq 4<<3,/ zkloh wkrvh iru Zklwhv ghfolqhg udslgo|,/ dqg wkhq pxfk idvwhu lq

wkh 4<<3*v1 Ehqh�wv zkhuh lqfuhdvhg wr 5777 4<<30udqgv lq 4<<4/ wr 59:: lq 4<<5 dqg wr 63;4 lq

4<<6 +6:3 4<<60udqgv prqwko|,1 Wkh phdq prqwko| krxvhkrog lqfrph shu fdslwd ri Diulfdqv lq

wkh vdpsoh zdv wkhq 47< udqgv1 Jlyhq wkh kljk ohyho ri xqhpsor|phqw/ wkh shqvlrq uhflslhqw lv

iuhtxhqwo| wkh pdlq lqfrph hduqhu lq wkh krxvhkrog1

Lq 4<<5/ wkh phdqv whvw zdv prgl�hg dqg xql�hg dfurvv udfhv1 Wkh fxuuhqw v|vwhp lv xqlyhuvdo

dqg qrq0frqwulexwru|1 Sd|phqwv duh pdgh wr zrphq roghu wkdq 93 dqg wr phq roghu wkdq 98/

vxemhfw wr d phdqv whvw1 D frxsoh*v uhvrxufhv duh urxjko| glylghg e| wzr zkhq fdofxodwlqj wkh

phdqv whvw/ dqg wkh lqfrph ri rwkhu phpehuv ri wkh krxvhkrog lv qrw wdnhq lqwr dffrxqw1 Wkhuh

duh/ wkhuhiruh/ qr gluhfw lqfhqwlyhv wr sduwlwlrq wkh krxvhkrog ru iru rwkhu krxvhkrog phpehuv wr

vwrs zrunlqj1 Lq sudfwlfh/ wkh phdqv whvw grhv qrw vhhp wr eh dssolhg yhu| �qho|1 Lw lv pdlqo|

h�hfwlyh lq h{foxglqj prvw Zklwhv dqg wkrvh Diulfdqv zkr douhdg| kdyh d sulydwh shqvlrq1

Lq 4<<6/ lq rxu vdpsoh/ 93( ri phq dqg ::( ri zrphq holjleoh rq wkh edvlv ri wkhlu djh
D�L|i |�@| ?L?�Ti?t�L? �?UL4it Lu �uh�U@?t �ihi @*tL 4�U� t4@**ihc |�ihiuLhi @t @ uh@U|�L? Lu �?UL4ic |�i
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zhuh uhfhlylqj d shqvlrq +wdeoh 4,1 Ri wkrvh/ prvw uhfhlyhg wkh pd{lpxp dprxqw1 Wkhuh lv qr

jrrg hvwlpdwh ri wkh fryhudjh hduolhu rq iru wzr uhdvrqv1 Iluvw/ vrfldo shqvlrqv zhuh dgplqlv0

whuhg e| vhyhudo gl�huhqw dgplqlvwudwlrqv/ zklfk pdgh dq| hydoxdwlrq gl�fxow1 Vhfrqg/ vxuyh|v

+lqfoxglqj wkh 4<<4 fhqvxv, h{foxghg wkh _lqghshqghqw krphodqgv%/ zkhuh pdq| Diulfdqv olyh1

Wkh fryhudjh lqfuhdvhg vxevwdqwldoo| lq wkh 4<<3*v/ gxh wr d qhz dwwlwxgh zlwklq wkh dgplqlv0

wudwlrq/ d prgl�fdwlrq ri wkh phdqv whvw/ wkh frpsxwhul}dwlrq ri wkh v|vwhp/ dqg vxevwdqwldo

lpsuryhphqwv lq wkh gholyhu| v|vwhp1S

��2 #@|@ @?_ #itUh�T|��i 5|@|�t|�Ut

Wkh gdwd frphv iurp wkh qdwlrqdo vxuyh| ri Vrxwk Diulfd fduulhg rxw mrlqwo| e| wkh Zruog Edqn

dqg wkh Vrxwk Diulfdq Oderu dqg Ghyhorsphqw Uhvhdufk Xqlw dw wkh Xqlyhuvlw| ri Fdsh Wrzq1

Gxulqj wkh odvw �yh prqwkv ri 4<<6/ </333 udqgrpo| vhohfwhg krxvhkrogv iurp doo udfhv dqg

duhdv zhuh lqwhuylhzhg1 Dv sduw ri wkh vxuyh|/ phdvxuhphqwv ri wkh khljkw dqg zhljkw ri doo

fkloguhq djhg ohvv wkdq vhyhq |hduv zhuh wdnhq1 Hqylurqphqwdo idfwruv duh hvshfldoo| lpsruwdqw

ghwhuplqdqwv ri fklog khljkw lq hduo| fklogkrrg/ wkxv wkh Zruog Khdowk Rujdql}dwlrq uhfrpphqgv

olplwlqj wkh dqdo|vlv ri khljkw dqg zhljkw phdvxuhphqwv wr fkloguhq }hur wr �yh |hduv ri djh

+ZKR +4<;9,,1 Lq dgglwlrq/ wkhuh dsshduv wr kdyh ehhq gl�fxowlhv lq wkh phdvxuhphqw ri wkh

roghvw fkloguhq1. L/ wkhuhiruh/ iroorz sulru vwxglhv +Fdvh dqg Ghdwrq +4<<;,/ Oh Urx{ +4<<8,,/

dqg uhvwulfw wkh vdpsoh wr fkloguhq djhg 9 wr 93 prqwkv1 Iru hdfk djh lq prqwkv/ L frqvwuxfw

khljkw iru djh ]0vfruhv e| vxewudfwlqj wkh phgldq dqg glylglqj e| wkh vwdqgdug huuru lq wklv djh

dqg vh{ jurxs lq wkh QFKV uhihuhqfh srsxodwlrq +d jurxs ri zhoo0qrxulvkhg Dphulfdq fkloguhq,1

Zhljkw iru khljkw ]0vfruhv duh frqvwuxfwhg lq d vlplodu zd|1H

Ghvfulswlyh vwdwlvwlfv ri wkh vdpsoh ri Eodfn fkloguhq duh suhvhqwhg lq wdeoh 51 Froxpqv +4,/

+5,/ dqg +6, vkrz wkh phdqv ri wkh yduldeohv xvhg lq wkh dqdo|vlv e| shqvlrq vwdwxv/ dqg froxpqv

+7,/ +8,/ dqg +9, vkrz wkh phdqv e| djh0holjlelolw| vwdwxv1 Vlqfh jhwwlqj wkh shqvlrq/ frqglwlrqdo

rq ehlqj holjleoh/ lv dq hqgrjhqrxv yduldeoh +lq�xhqfhg e| fxuuhqw dqg sdvw ghflvlrqv ri wkh

holjleoh phpehu dqg rwkhu krxvhkrog phpehuv,/ L irfxv rq wkh frpsdulvrq e| holjlelolw| vwdwxv1
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Wkh fkdudfwhulvwlfv ri krxvhkrogv zkhuh wkhuh lv d zrpdq ru d pdq holjleoh duh vlplodu/ exw

krxvhkrogv zkhuh wkhuh lv dq holjleoh phpehu duh srruhu +hyhq diwhu lqfoxglqj shqvlrq lqfrph,1

Wkh| duh/ qrw vxusulvlqjo|/ riwhq fkdudfwhul}hg e| wkh suhvhqfh ri d judqgsduhqw/ dqg wkh devhqfh

ri wkh fklog*v idwkhu +97(,/ ru prwkhu +4;(,1 Wkh| duh dovr pruh olnho| wr olyh lq d uxudo duhd1

Ghvfulswlyh vwdwlvwlfv ri khljkw iru djh dqg zhljkw iru khljkw duh suhvhqwhg lq sdqho F1 Fkloguhq

duh vpdoohu/ frqwuroolqj iru wkhlu djh/ lq krxvhkrogv zkhuh wkhuh lv d shqvlrq uhflslhqw1 Wklv lv qrw

vxusulvlqj/ vlqfh hyhq li fklog qxwulwlrq kdv lpsuryhg dv d uhvxow ri wkh h{whqvlrq ri wkh fryhudjh

dqg ehqh�wv ri wkh Rog Djh Shqvlrq surjudp/ khljkw jlyhq djh vwloo uh�hfwv sdvw ghsulydwlrqv

ru looqhvvhv/ hvshfldoo| dprqj wkh roghu fkloguhq1 Lq frqwudvw/ dyhudjh zhljkw jlyhq khljkw/ d

phdvxuh ri vkruw uxq qxwulwlrqdo vwdwxv/ lv odujhu lq krxvhkrogv zkhuh d zrpdq lv holjleoh wkdq

lq krxvhkrogv zkhuh d pdq lv holjleoh dqg lq wkrvh zkhuh qr rqh lv holjleoh1 Wklv vxjjhvwv wkdw

wkh zrpdq*v shqvlrq fdxvhg dq lpsuryhphqw lq wkh fklog*v khdowk1

Wdeoh 6 suhvhqwv phdq khljkw iru djh eurnhq grzq e| holjlelolw| vwdwxv/ e| djh/ dqg e|

wkh jhqghu ri wkh fklog1 Jluov eruq ehiruh Mdqxdu| 4<<5 duh vkruwhu lq krxvhkrogv zlwk dq

holjleoh zrpdq wkdq lq krxvhkrogv zlwk qr holjleoh phpehu1 Krxvhkrogv zlwk dq holjleoh pdq

olh lq ehwzhhq1 Dprqj fkloguhq eruq diwhu Mdqxdu| 4<<5 +diwhu wkh h{sdqvlrq,/ wkh sdwwhuq lv

uhyhuvhg= Jluov duh wdoohu li wkh| olyh zlwk dq holjleoh zrpdq wkdq li wkh| olyh zlwk qr holjleoh

phpehu/ dqg jluov olylqj zlwk dq holjleoh pdq duh lq ehwzhhq1 Erwk roghu dqg |rxqjhu er|v duh

vpdoohu zkhq wkh| olyh zlwk dq holjleoh shuvrq +zrpdq ru pdq,1b

Wkh wzr vhwv ri hylghqfh wkhuhiruh vxjjhvw d vlplodu slfwxuh= Wkh shqvlrq lpsuryhg wkh

qxwulwlrqdo vwdwxv ri fkloguhq +jluov/ lq sduwlfxodu, li lw zdv uhfhlyhg e| d zrpdq/ exw qrw e| d

pdq1 Wkh iroorzlqj wzr vhfwlrqv hoderudwh rq wklv hylghqfh1

e ,giU| Lu |�i �i?t�L? L? ì�}�| uLh Oi�}�|
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Zhljkw iru khljkw ri fkloguhq uh�hfwv vkruw uxq qxwulwlrq dqg looqhvvhv dqg uhfryhuv txlfno|

diwhu shulrgv ri pdoqxwulwlrq zkhq surshu qxwulwlrq lv uhvxphg +Dvkzruwk +4<9<,/ Pduwruhoo dqg

Kdelfkw +4<;9,,1

Wkh krxvhkrog ghpdqg iru qxwulwlrq lv lq wxuq ghwhuplqhg e| wkh sureohp zh ghvfulehg lq

vhfwlrq 51 Wkh uhgxfhg irup ghpdqgv iru wkh iudfwlrq ri qxwulhqwv uhodwlyh wr wkh rswlpdo dprxqw
b�L|i |�@| |�i @�ih@}i �i�}�| uLh @}i ~�tULhi �t ��}�ih uLh @** )L�?} U��*_hi? |�@? uLh L*_ih U��*_hi?� A��t �t
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iru fklog l lq krxvhkrog m lq shulrg w fdq eh zulwwhq dv=

Q��| @ i+��|> ��|> |�|> x��|, +4,

zkhuh ��| lv wkh yhfwru ri zhljkwv lq krxvhkrog m/ ��| lv wkh yhfwru ri lqglylgxdo suhihuhqfh vkrfnv/

|�| lv wkh krxvhkrog*v wrwdo qrq0oderu lqfrph lq shulrg w/ dqg x��| lv d fklog vshfl�f huuru whup1

Wkh uhirup d�hfwhg |�| dqg ��| lq holjleoh krxvhkrogv1

Wklv h{suhvvlrq pdnhv fohdu wkdw frpsdulqj wkh 4<<6 zhljkw iru khljkw ri fkloguhq zkr olyh

zlwk dq holjleoh zrpdq/ dqg holjleoh pdq/ ru qr holjleoh phpehu/ zrxog frqirxqg wkh h�hfw

ri holjlelolw| zlwk gl�huhqfhv lq edfnjurxqg/ uh�hfwhg lq ��|1 Lq dq dwwhpsw wr frqwuro iru wkhvh

gl�huhqfhv/ L hvwlpdwh wkh h�hfw ri kdylqj dq holjleoh pdq ru dq holjleoh zrpdq lq wkh krxvhkrog/

diwhu frqwuroolqj iru wkh suhvhqfh ri d pdq ru d zrpdq deryh 83/ d pdq ru d zrpdq deryh 88/

dqg d pdq deryh 93 +lq 4<<5,/ dv zhoo dv d vhulhv ri krxvhkrog vshfl�f frqwuro yduldeohv/ ghvfulehg

ehorz1�f1Dv uh�hfwhg lq wdeoh 4/ vrph lqglylgxdov zkr duh qrw |hw djh0holjleoh uhfhlyh wkh shqvlrq/

exw wkh suredelolw| ri uhfhlylqj wkh shqvlrq grhv lqfuhdvh glvfuhwho| dw djh 93 iru zrphq dqg

98 iru phq1 Qrwh wkdw wkh zhljkw jlyhq wr wkh suhihuhqfhv ri d shuvrq deryh 88 pd| uh�hfw wkh

idfw wkdw vkh zloo hduq d shqvlrq zkhq vkh wxuqv 93 +hyhq zlwk d krxvhkrog fuhglw frqvwudlqw/ dv

lq rxu prgho,1 Wr wkh h{whqw wkdw wklv lv wuxh/ wkh gl�huhqfh ehwzhhq wkh frh�flhqw ri d pdq*v

dqg zrpdq*v shqvlrq lq wklv vshfl�fdwlrq lv dq xqghuhvwlpdwh ri wkh edujdlqlqj srzhu h�hfw1

Wkh uhjuhvvlrq hvwlpdwhg lv wkhuhiruh=

z��& @ �sHs . �6H6 .
e[

�'�

�,4E,'&� .Z��&�.[��&� . $��&> +5,

zkhuh z��& lv wkh zhljkw iru khljkw ]0vfruh ri d fklog eruq lq frkruw n lq idplo| i / Hs lv htxdo

wr 4 li wkhuh lv dq holjleoh zrpdq lq wkh krxvhkrog dqg 3 rwkhuzlvh/ H6 lv htxdo wr 4 li wkhuh lv

dq holjleoh pdq lq wkh krxvhkrog dqg 3 rwkhuzlvh/ dqg 4E,'&� lv d gxpp| lqglfdwlqj wkh |hdu ri

eluwk ri wkh fklog1 Z��& lv d yhfwru ri yduldeohv lqglfdwlqj zkhwkhu wkhuh lv d zrpdq ru d pdq

deryh 84 lq wkh krxvhkrog/ d pdq deryh 84/ d zrpdq deryh 89/ d pdq deryh 89/ dqg d pdq

deryh 941 [��& lv d yhfwru ri idplo| edfnjurxqg yduldeohv= prwkhu*v dqg idwkhu*v hgxfdwlrqdo

ohyhov/ uxudo/ xuedq/ ru phwursrolwdq uhvlghqfh/ prwkhu*v dqg idwkhu*v djh/ idplo| vl}h/ dqg wkh

qxpehu ri krxvhkrog phpehuv lq wkh iroorzlqj djh fdwhjrulhv= 308/ 9047/ 48057/ 5807<1 ��

Wkh lghqwl�fdwlrq dvvxpswlrq xqghuo|lqj wklv h{huflvh lv wkdwH^$��&m[��&>Z��&>Hs @ q>H6 @

r` @ H^$��&m[��&>Z��&>Hs @ q�>H6 @ r�` iru dq| q> r> q� dqg r�1 $��& uh�hfwv erwk wkh gl�huhqfh
�fA��t th|@|i}) �@t �4T*i4i?|i_ M) �@ti @?_ #i@|L? E�bbH� @?_ �ih|h@?_c ��**ih @?_ ��**@�?@|�@? E�bbb�
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lq qxwulwlrq lq krxvhkrog m/ dqg jhqhwlf gl�huhqfhv ehwzhhq fkloguhq1 Wkh dvvxpswlrq lv wkdw

wkhuh lv qr v|vwhpdwlf gl�huhqfh lq qxwulwlrq ehwzhhq holjleoh dqg qrq0holjleoh krxvhkrogv zkr

kdyh dq hoghuo| phpehu dw krph1 Wklv dvvxpswlrq pd| eh sureohpdwlf/ dv L zloo glvfxvv ehorz

dqg L zloo suhvhqw wkh uhvxowv ri dq dowhuqdwlyh vshfl�fdwlrq wkdw uhod{hv lw1

e�2 +it�*|t

Wkh uhvxowv iurp hvwlpdwlqj htxdwlrq 5 duh suhvhqwhg lq wdeoh 71 Sdqho D suhvhqwv wkh uhvxowv

iru er|v/ dqg sdqho E suhvhqwv wkh uhvxowv iru jluov1 Lq froxpqv +4, wr +6,/ L gr qrw glvwlqjxlvk

e| jhqghu ri wkh holjleoh phpehu1 Iru jluov/ wkh frh�flhqw lv srvlwlyh/ exw lqvljql�fdqw zlwkrxw

frqwuroolqj iru wkh suhvhqfh ri qrq0holjleoh phpehuv deryh 83 +froxpq +4,, 1 Zkhq wkhvh frqwurov

duh lqwurgxfhg +froxpq +5,,/ wkh frh�flhqw pruh wkdq grxeohv +3168,/ dqg ehfrphv vljql�fdqw1

Lw lv qrw d�hfwhg e| lqwurgxflqj dgglwlrqdo frqwuro yduldeohv +froxpq +6,,1 Wkh gluhfw h�hfw ri

kdylqj krxvhkrog phpehuv ryhu 89 lv qhjdwlyh dqg vlplodu dfurvv jhqghuv1 Wkh vlplodulw| ehwzhhq

wkh frh�flhqwv lq froxpq +5, dqg froxpq +6, lv uhdvvxulqj1 Lw vxjjhvwv wkdw wkh gxpplhv iru wkh

suhvhqfh ri hoghuo| phpehuv fdswxuh wkh h�hfw ri revhuyhg +dqg/ krshixoo|/ xqrevhuyhg, idplo|

yduldeohv1 Iru er|v/ wkhuh vhhpv wr eh qr h�hfw ri kdylqj dq holjleoh phpehu/ luuhvshfwlyh ri

zkhwkhu zh frqwuro iru wkh suhvhqfh ri rwkhu hoghuo| phpehuv lq wkh krxvhkrog1

Froxpqv +7, wr +9, hvwlpdwh wkh h�hfwv vhsdudwho| dffruglqj wr wkh jhqghu ri wkh uhflslhqw1

Iru jluov/ froxpq +9, vxjjhvwv wkdw wkh h�hfw ri kdylqj d zrpdq holjleoh lv dq lqfuhdvh lq zhljkw

iru khljkw e| 319 vwdqgdug ghyldwlrqv +zlwk d vwdqgdug huuru ri 314<,1 Lq frqwudvw/ wkh h�hfw

ri kdylqj d pdq holjleoh lv dq lqfuhdvh lq zhljkw iru khljkw e| dq lqvljql�fdqw 31389 vwdqgdug

ghyldwlrqv1 Wkhvh wzr qxpehuv duh vwdwlvwlfdoo| gl�huhqw iurp hdfk rwkhu1 Iru er|v/ zh fdq qrz

ghwhfw d vpdoohu +315; vwdqgdug ghyldwlrqv, dqg lqvljql�fdqw srvlwlyh h�hfw ri zrpdq*v shqvlrq

rq zhljkw iru khljkw/ dqg d qhjdwlyh +dqg lqvljql�fdqw, h�hfw ri pdq*v shqvlrq1 Djdlq/ wkh

frh�flhqwv duh yhu| vlplodu lq froxpqv +8, dqg +9,1

Froxpq +:, fkhfnv wkdw wkh gl�huhqfh ehwzhhq wkh frh�flhqw ri d pdq*v dqg d zrpdq*v

shqvlrq lqfrph lv qrw vlpso| gxh wr wkh idfw wkdw/ frqglwlrqdo rq ehlqj holjleoh rq wkh edvlv

ri djh/ phq duh fodlplqj wkh shqvlrq pxfk ohvv riwhq wkdq zrphq +shukdsv ehfdxvh wkh| duh

pruh olnho| wr kdyh zrunhg dqg kdyh d sulydwh shqvlrq,1 Wr gr wklv/ L hvwlpdwh wkh iroorzlqj

uhodwlrqvkls xvlqj wzr0vwdwh ohdvw vtxduhv=

z��& @ �sSHQVs . �6SHQV6 .
e[
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SHQVs dqg SHQV6 duh gxpplhv lqglfdwlqj uhvshfwlyho| zkhwkhu d zrpdq lq wkh krxvhkrog
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uhfhlyhv d shqvlrq dqg d pdq lq wkh krxvhkrog uhfhlyhv d shqvlrq1 Wkh lqvwuxphqwv duh gxpplhv

iru wkh suhvhqfh ri dq holjleoh zrpdq dqg iru wkh suhvhqfh ri dq holjleoh pdq1 Wkh �uvw vwdjh/

suhvhqwhg lq wkh wzr froxpqv ri wdeoh D/ lv/ qrw vxusulvlqjo|/ vwurqj1 Wkh frh�flhqw ri wkh

_holjleoh pdq% gxpp| lq wkh uhjuhvvlrq wkdw suhglfwv pdoh shqvlrq lv 316< +zlwk d W vwdwlvwlf ri ;,

dqg wkh frh�flhqw ri wkh _holjleoh zrpdq% gxpp| lq wkh uhjuhvvlrq wkdw suhglfwv ihpdoh shqvlrq

lv 3188 +zlwk d W vwdwlvwlf deryh <,1�2 Wkh uhvxowv lq froxpq +9, frq�up wkdw wkh gl�huhqfhv

ehwzhhq wkh h�hfw ri pdoh dqg ihpdoh shqvlrq irxqg lq froxpqv +7, dqg +8, zdv qrw dq duwlidfw

ri wkh vpdoohu �uvw vwdjh iru pdoh shqvlrq1 Iru jluov/ wkh h�hfw ri zrpdq*v shqvlrq vxjjhvwhg e|

wkhvh hvwlpdwhv lv wkdw lw lqfuhdvhv zhljkw iru khljkw e| 414< vwdqgdug ghyldwlrqv1 Wkh h�hfw ri

pdq*v shqvlrq lv vpdoo/ qhjdwlyh dqg lqvljql�fdqw1 Iru er|v/ wkh frh�flhqw ri zrpdq*v shqvlrq

lv srvlwlyh exw rqo| rqh kdoi dv odujh dv wkh h�hfwv rq jluov +318;,/ dqg lqvljql�fdqw +wkh vwdqgdug

huuru lv 3186,1 Wkh frh�flhqw ri pdq*v shqvlrq lv qhjdwlyh/ +019<, dqg lv lqvljql�fdqw1

Lq wdeoh 8/ L h{dplqh zkhwkhu wkh jhqghu ri wkh sduhqw zkrvh rzq sduhqw lv holjleoh kdv dq

h�hfw dv zhoo1 Vwulnlqjo|/ rqo| wkh holjlelolw| ri wkh prwkhu*v prwkhu kdv d vljql�fdqw h�hfw rq

jluo*v zhljkw iru khljkw1

Lq vxppdu|/ wkh uhvxowv lq wkhvh wdeohv surylgh vrph vxjjhvwlyh hylghqfh wkdw wkh rog djh

shqvlrq kdg yhu| gl�huhqw h�hfwv rq fklog khdowk li lw zdv uhfhlyhg e| d zrpdq ru d pdq1

Ixuwkhu/ wkhuh vhhpv wr eh dq doo0ihpdoh olqn/ vlqfh wkh shqvlrq vhhpv wr eh h�hfwlyh rqo| li lw

zdv uhfhlyhg e| wkh prwkhu ri d jluo*v prwkhu1 Wklv hylghqfh srlqwv lq wkh gluhfwlrq ri uhmhfwlqj

wkh xqlwdu| prgho ri wkh krxvhkrog1 Krzhyhu/ lq oljkw ri wkh glvfxvvlrq lq vhfwlrq 5/ wkhuh duh

fdyhdwv wr wklv lqwhusuhwdwlrq/ zklfk L qrz glvfxvv1

e�� �@�i@|t

Wkh hvvhqwldo gl�fxow| lv zkhwkhu frqwuroolqj iru wkh suhvhqfh ri phpehuv deryh 83/ 89/ dqg 94

dghtxdwho| frqwurov iru wkh gl�huhqfhv ehwzhhq holjleoh dqg qrq0holjleoh krxvhkrogv1 D �uvw sure0

ohp frxog eh gl�huhqfhv ehwzhhq krxvhkrogv zkhuh wkhuh lv d phpehu deryh 88 dqg krxvhkrogv

zkhuh wkhuh lv d phpehu deryh 93 +gl�huhqw �|/ lq whupv ri rxu prgho,1 Iru h{dpsoh/ frqglwlrqdo

rq ehlqj d wkuhh jhqhudwlrq krxvhkrog/ wkh suhvhqfh ri dq hoghuo| judqgsduhqw pd| dfwxdoo| eh

wkh vljq ri d uhodwlyho| khdowk| krxvhkrog= Wkh judqgprwkhu lv rog/ zklfk lqglfdwhv wkdw hlwkhu

vkh/ wkh prwkhu/ ru erwk/ glg qrw kdyh fkloguhq yhu| hduo|1�� Lq dgglwlrq/ vkh lv rog exw vwloo

dolyh/ zklfk frxog lqglfdwh wkdw krxvhkrog phpehuv duh/ lq jhqhudo/ khdowk|1 Erwk h�hfwv zrxog
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eldv xszdugv rxu hvwlpdwh ri wkh h�hfw ri wkh shqvlrq rq zhljkw iru khljkw1

D vhfrqg sureohp frxog eh wkdw wkh shqvlrq surjudp ohg wr fkdqjhv lq wkh frpsrvlwlrq ri wkh

krxvhkrog1 Dv zh vdz lq vhfwlrq 5/ hqgrjhqrxv krxvhkrog frpsrvlwlrq frxog fuhdwh d srvlwlyh

fruuhodwlrq ehwzhhq xqrevhuyhg fkdudfwhulvwlfv ri wkh krxvhkrog dqg wkh suhvhqfh ri dq holjleoh

phpehu1 D gl�huhqfh ehwzhhq wkh frh�flhqw ri d zrpdq*v dqg d pdq*v shqvlrq frxog wkhq eh

rewdlqhg hyhq zlwk wkh devhqfh ri dq| fdxvdo h�hfw ri wkh dgglwlrqdo lqfrph rq qxwulwlrq1

Vrph ri wkhvh sureohpv/ zklfk sodjxh dq| furvv0vhfwlrqdo frpsdulvrq ri krxvhkrogv e| ho0

ljlelolw| vwdwxv/ frxog eh dgguhvvhg e| frpsdulqj khdowk vwdwxv lq krxvhkrog zlwk ru zlwkrxw

holjleoh phpehuv/ ehiruh dqg diwhu wkh h{sdqvlrq ri wkh surjudp1 Wkhuh zhuh qr uhsuhvhqwdwlyh

vxuyh|v ri Eodfn krxvhkrogv ehiruh wkh hqg ri Dsduwkhlg1 Krzhyhu/ zh fdq wdnh dgydqwdjh ri wkh

idfw wkdw khljkw lv d vwrfn/ zklfk uh�hfwv dffxpxodwhg lqyhvwphqw lq fklog khdowk dqg qxwulwlrq

vlqfh eluwk1

D ,giU| Lu |�i �i?t�L? L? Oi�}�| uLh �}i
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Lq sudfwlfh/ lq ghyhorslqj frxqwulhv/ kxpdq jurzwk gh�flwv duh fdxvhg e| wzr suhyhqwdeoh idfwruv/

lqdghtxdwh irrg/ dqg lqihfwlrqv1 Jhqhwlf idfwruv pdwwhu iru fklog khljkw/ exw wkh| ehfrph pruh

fulwlfdo lq dgrohvfhqfh1 Khljkw jlyhq djh ri |rxqj fkloguhq ghshqgv rq dffxpxodwhg lqyhvwphqwv

ryhu wkh olih ri wkh fklog +Pduwruhoo dqg Kdelfkw +4<;9,,1

L fdswxuh wklv e| zulwlqj khljkw iru djh ri fklog l dw djh d dv d ixqfwlrq ri qxwulwlrq vlqfh

eluwk= k�+d, @ !+Qf�> ==>Q@�,/ zkhuh k�+d, lv wkh khljkw iru djh ]0vfruh dwwdlqhg e| fklog l dw djh

d/ Qr� +iru v @ 3 wr d, lv wkh udwlr ri wkh qxwulwlrq dqg rwkhu qhfhvvdu| lqsxwv +sulpdu| khdowk

fduh/ hwf1, uhfhlyhg e| wkh fklog uhodwlyh wr zkdw zrxog eh rswlpdo dw hdfk djh1 Wkh ixqfwlrq

!+=, lv zhdno| lqfuhdvlqj lq doo lwv dujxphqwv dqg !+4> 4> ==> 4,@31 Vrph surshuwlhv ri wkh ixqfwlrq

!+=, duh grfxphqwhg lq wkh phglfdo olwhudwxuh1 Iluvw/ qxwulwlrq dw d yhu| hduo| djh +lq wkh zrpe

dqg lq lqidqf|, kdv orqj odvwlqj frqvhtxhqfhv rq fklog khljkw/ dqg lq idfw/ rq dgxow khdowk dv

zhoo +Edunhu +4<<3,/ Vfulpvkdz +4<<:,,1 Vhfrqg/ wkh srvvlelolw| ri fdwfk0xs vnhohwdo jurzwk diwhu

dq hslvrgh ri orz jurzwk lq lqidqf| lv olplwhg1�e Prvw vwxqwlqj dqg fdwfk xs rffxuv ehwzhhq 9

prqwkv dqg 57 prqwkv ri djh1 Vwxqwlqj diwhu 57 prqwkv ri djh jhqhudoo| uh�hfwv wkh lqwhudfwlrq
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ri qxwulwlrq dqg lqihfwlrq dw sulru djhv +Pduwruhoo dqg Kdelfkw +4<;9,,1

Wkh krxvhkrog ghpdqg iru qxwulwlrq dw hdfk djh lv lq wxuq ghwhuplqhg e| htxdwlrq 41 Frp0

elqlqj wklv htxdwlrq zlwk wkh ixqfwlrq !+=,/ lw lv fohdu wkdw li krxvhkrogv holjleoh iru shqvlrqv

kdyh zruvh fkdudfwhulvwlfv ��|/ roghu fkloguhq zloo eh vpdoohu lq holjleoh idplolhv1 Krzhyhu/ li

wkh h{sdqvlrq ri wkh shqvlrq ohg wr ehwwhu qxwulwlrq/ fkloguhq zkr duh phdvxuhg zkhq wkh| duh

|rxqjhu kdyh ehhq zhoo qrxulvkhg iru d odujhu iudfwlrq ri wkhlu olyhv1 Wkhuhiruh/ wkh |rxqjhu wkh

fkloguhq duh/ wkh vpdoohu wkhlu uhodwlyh glvdgydqwdjh vkrxog eh lq holjleoh idplolhv1 Li wkh shqvlrq

ohg wr d vxevwdqwldo lpsuryhphqw lq qxwulwlrq/ dv zh vdz lq vhfwlrq 7/ wkh |rxqjhvw fkloguhq

vkrxog eh wdoohu lq holjleoh krxvhkrogv1

Wkh edvlf lghd ri wkh lghqwl�fdwlrq vwudwhj| lv wkxv wr frpsduh wkh gl�huhqfhv ehwzhhq wkh

khljkw ri fkloguhq lq holjleoh dqg lq qrq0holjleoh krxvhkrogv dqg ehwzhhq fkloguhq h{srvhg wr

wkh surjudp iru d iudfwlrq ri wkhlu olyhv dqg fkloguhq h{srvhg doo wkhlu olyhv1 Iljxuh 4 jlyhv d

judsklfdo looxvwudwlrq ri wkh sdwwhuqv glvfxvvhg lq vhfwlrq 61 L uxq d qrq0sdudphwulf uhjuhvvlrq

ri khljkw iru djh rq djh lq prqwkv iru fkloguhq olylqj zlwk dq holjleoh zrpdq/ zlwk dq holjleoh

pdq/ ru zlwk qr holjleoh phpehuv +fkloguhq zkr olyh zlwk erwk dq holjleoh pdq dqg dq holjleoh

zrpdq duh lqfoxghg lq erwk uhjuhvvlrqv,1 Wkh fxuyhv kdyh wkh wudglwlrqdo sdwwhuq iru khljkw iru

djh lq ghyhorslqj frxqwulhv Pduwruhoo dqg Kdelfkw +4<;9,1 Khljkw iru djh ghfolqhv vwhhso| lq wkh

�uvw wzr |hduv ri olih dqg wkhq vwdelol}hv1 Wkh uhodwlyh srvlwlrq ri wkh fxuyhv lv ri lqwhuhvw1 Roghu

fkloguhq duh vpdoohu zkhq wkh| olyh zlwk dq holjleoh zrpdq/ wkdq zkhq wkhuh lv qr holjleoh phpehu

lq wkhlu krxvhkrogv1 Wkh uhodwlyh dgydqwdjh ri qrq0holjleoh fkloguhq lpsuryhg iru fkloguhq eruq

ehwzhhq Mxqh dqg Ghfhpehu 4<<3 +qrq0holjleoh fkloguhq vhhp wr eh wdoohu iru wkhlu djh dw wkdw

djh,1 Vwduwlqj lq Mdqxdu| 4<<4 +zkhq wkh h{sdqvlrq ri wkh surjudp vwduwhg,/ wkh gl�huhqfh

ehfrphv vpdoohu/ dqg fkloguhq eruq e| wkh hqg ri 4<<4 duh wdoohu li wkh| olyh zlwk dq holjleoh

zrpdq1 Wklv fdwfk xs lv qrw dssduhqw iru roghu fkloguhq zkr olyh zlwk dq holjleoh judqgidwkhu�D/

ghvslwh wkh idfw wkdw wkh khljkw iru djh ri roghu fkloguhq zkr olyh zlwk dq holjleoh judqgidwkhu lv

yhu| vlplodu wr wkdw ri fkloguhq zkr olyh zlwk dq holjleoh judqgprwkhu1

Wklv glvfxvvlrq vxjjhvwv wkh iroorzlqj irupxodwlrq iru frpsdulqj wkh h�hfwv ri zrpdq*v dqg

pdq*v holjlelolw| rq khljkw iru djh1

k��& @ �s +\ RXQJ �Hs , . �6+\ RXQJ �H6, . �sHs . �6H6 .
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zkhuh k�s& lv wkh khljkw iru djh ]0vfruh ri d fklog eruq lq frkruw n lq idplo| i / dqg wkh qrwdwlrq

lv rwkhuzlvh dv ehiruh1 Fkloguhq eruq lq Mdqxdu| 4<<5 ru odwhu/ diwhu wkh ixoo h{sdqvlrq/ +n @ 4,

irup wkh prvw h{srvhg jurxs +\ RXQJ,1 �S Wkh odvw wzr whupv +[��& dqg
Se

�'� 4E,'&� �[�,&,

duh idplo| edfnjurxqg yduldeohv +wkrvh glvfxvvhg lq wkh suhylrxv vhfwlrq/ soxv d frqwuro yduldeoh

iru wkh suhvhqfh ri d krxvhkrog phpehu deryh 83, dqg idplo| edfnjurxqg yduldeohv lqwhudfwhg

zlwk frkruw gxpplhv1 Htxdwlrq 7 lv hvwlpdwhg e| ROV/ dqg vwdqgdug huuruv duh dgmxvwhg wr

wdnh lqwr dffrxqw wkh fruuhodwlrq ri huuruv whupv ehwzhhq fkloguhq lq wkh vdph idplolhv dv zhoo

dv khwhurvfhgdvwlflw|1

Qrwh wkdw/ ehfdxvh hyhq roghu fkloguhq zhuh h{srvhg wr wkh surjudp iru d iudfwlrq ri wkhlu

olyhv/ wkh gl�huhqfhv lq gl�huhqfhv hvwlpdwhv duh d grzqzdug eldvhg hvwlpdwh ri wkh h�hfw ri wkh

holjlelolw| +dqg ri wkh gl�huhqfh ehwzhhq phq dqg zrphq,/ xqohvv qxwulwlrq dw d yhu| hduo| djh

lv wkh rqo| vljql�fdqw ghwhuplqdqw ri khljkw e| djh 81

D�2 +it�*|t

Uhvxowv ri hvwlpdwlqj htxdwlrq 7 duh suhvhqwhg lq wdeoh 91 Froxpq +4, hvwlpdwhv wkh h�hfw ri

holjlelolw| zlwkrxw frqwuro yduldeohv/ dqg Froxpq +5, lqwurgxfhv frqwuro yduldeohv1 Iru jluov/

olylqj zlwk dq holjleoh phpehu lv dvvrfldwhg zlwk dq lqfuhdvh ri 319; vwdqgdug ghyldwlrqv lq

khljkw iru djh/ zlwk frqwuro yduldeohv1 Wkh pdlq h�hfw ri holjlelolw| lv qhjdwlyh/ exw vxevwdqwldoo|

vpdoohu wkdq wkh lqwhudfwlrq +014:,/ dqg qrw vljql�fdqw diwhu zh lqwurgxfh wkh frqwuro yduldeohv1

Wklv lv frpiruwlqj/ vlqfh lw uhgxfhv wkh olnholkrrg wkdw holjleoh dqg qrq0 holjleoh krxvhkrogv duh

vxemhfw wr gl�huhqw vkrfnv +gl�huhqw surjudpv/ iru h{dpsoh,1 Iru er|v/ wkh h�hfw ri holjlelolw| lv

vpdoo +3144, dqg qrw vljql�fdqw1 Wkh pdlq h�hfw ri holjlelolw| lv vlplodu wr wkdw rq jluov* khljkw

+03148,1

Froxpqv +6, dqg +7, hvwlpdwh vhsdudwho| wkh h�hfw e| jhqghu ri wkh uhflslhqw1 Iru jluov/

kdylqj d zrpdq holjleoh lq wkh krxvhkrog lqfuhdvhv wkh khljkw iru djh ri |rxqj fkloguhq uhodwlyh

wr roghu fkloguhq e| 31:4 vwdqgdug ghyldwlrqv +zlwk d vwdqgdug huuru ri 3167,1 Wkh h�hfwv ri

pdq*v holjlelolw| vwdwxv lv vpdoo dqg qhjdwlyh1 Iru er|v/ wkh frh�flhqw ri wkh lqwhudfwlrq ehwzhhq

zrpdq*v holjlelolw| dqg d gxpp| iru ehlqj |rxqj lv rqo| 314; +qrw vljql�fdqw,/ dqg wkdw ri wkh

lqwhudfwlrq ehwzhhq zrpdq holjlelolw| dqg d gxpp| iru ehlqj |rxqj lv qhjdwlyh dqg lqvljql�fdqw1
�SA@M*i �2c �? |�i @TTi?_� c t�L�t |�@| |�i hit�*|t @hi hLM�t| |L |�i i U*�t�L? Lu U��*_hi? MLh? �? �bb�
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Dv lq wkh zhljkw iru khljkw vshfl�fdwlrq/ L hvwlpdwh lq wdeoh 9 wkh h�hfw ri wkh shqvlrq lpsolhg

e| wkhvh frh�flhqwv1 L hvwlpdwh wkh iroorzlqj htxdwlrq xvlqj wzr0vwdjh ohdvw vtxduhv1

k�s& @ �s +\ RXQJ � SHQVs , . �6+\ RXQJ � SHQV6, . �sHs . �6H6 .
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��4E�'&� .[�s&� .
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4E&'�� �[�s&�� . ��s&> +8,

zkhuh SHQVs dqg SHQV6 duh gxpp| yduldeohv uhvshfwlyho| htxdo wr 4 li d zrpdq +d pdq,

uhfhlyhv d shqvlrq1 Wkh lqwhudfwlrqv \ RXQJ�SHQVs dqg \ RXQJ�SHQV6 duh hqgrjhqrxv/

dqg wkh| duh lqvwuxphqwhg xvlqj wkh lqwhudfwlrqv +\ RXQJ � Hs , dqg +\ RXQJ � H6, dv

lqvwuxphqwv1

Wkh uhvxowv/ lq froxpqv +4, dqg +6, ri wdeoh :/ vxjjhvw wkdw d shqvlrq uhfhlyhg e| d zrpdq ohg

wr dq lqfuhdvh ri dw ohdvw 4149 vwdqgdug ghyldwlrqv lq wkh khljkw ri jluov/ dqg wr d pxfk vpdoohu

h�hfw rq wkh khljkw ri er|v +315; vwdqgdug ghyldwlrqv/ qrw vljql�fdqw,1 Shqvlrqv uhfhlyhg e|

pdohv vhhp wr kdyh qr h�hfw rq wkh khljkw ri hlwkhu er|v ru jluov1 Wkhvh uhvxowv duh vwulnlqjo|

vlplodu wr wkh uhvxowv zh rewdlqhg zlwk zhljkw iru khljkw1

Lq wdeoh ;/ L frqvlghu vhsdudwho| wkh h�hfw ri holjlelolw| ri wkh prwkhu*v prwkhu/ wkh idwkhu*v

idwkhu/ wkh idwkhu*v prwkhu dqg wkh prwkhu*v idwkhu1 Lq wklv fdvh dv zhoo/ wkh h�hfw ri wkh prwkhu*v

prwkhu shqvlrq rq wkh qxwulwlrq ri jluov lv wkh vwurqjhvw1

Lw lv uhdvvxulqj wr vhh wkdw wzr rxwfrphv +zhljkw iru khljkw dqg khljkw iru djh, dqg wzr

gl�huhqw vwudwhjlhv ohdg wr wkh vdph uhvxowv1 Qhyhuwkhohvv/ wkhvh uhvxowv frxog dovr eh wdlqwhg e|

idloxuhv ri wkh lghqwl�fdwlrq dvvxpswlrq/ zklfk L qrz frqvlghu1

D�� �@�i@|t @?_ 5TiU��U@|�L? ��iU!t

Wkh frpsdulvrq ehwzhhq rog dqg |rxqj fkloguhq lq holjleoh dqg qrq0holjleoh idplolhv khosv dgguhvv

vrph ri wkh hduolhu frqfhuqv1 Lq sduwlfxodu/ dq| gl�huhqfh ehwzhhq holjleoh dqg qrq0holjleoh

krxvhkrogv wkdw d�hfwv |rxqj dqg rog fkloguhq lq d vlplodu zd| lv frqwuroohg iru1 Krzhyhu/ wkhuh

frxog vwloo eh djh0vshfl�f gl�huhqfhv lq qxwulwlrqdo vwdwxv dfurvv krxvhkrogv1

D�e ,?_L}i?L�t OL�ti�L*_ 6Lh4@|�L?

Dv glvfxvvhg deryh/ idplo| frpsrvlwlrq pd| kdyh fkdqjhg dv d uhvxow ri wkh surjudp/ dqg wklv

frxog lqydolgdwh wkh lghqwl�fdwlrq vwudwhj| sursrvhg lq wklv sdshu/ li idplolhv zkhuh fkloguhq

duh pruh +ru ohvv, olnho| wr vhqg wkhlu fkloguhq wr olyh zlwk wkhlu judqgsduhqwv ru wr kdyh wkh

judqgsduhqwv zlwk wkhp1 Li wklv glg qrw ghshqg rq wkh djh ri wkh fklog/ wklv zrxog qrw lqydolgdwh
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wkh vslulw ri wkh vwudwhj|1 Exw lw lv frqfhlydeoh wkdw wkh fruuhodwlrq ehwzhhq fklog khdowk dqg

krxvhkrog frpsrvlwlrq lv gl�huhqw iru fkloguhq djhg 3 wr 5 wkdq iru fkloguhq djhg 5 wr 81

Wr dgguhvv wklv sureohp/ L xvh dq dowhuqdwlyh lqvwuxphqw/ zklfk lv fruuhodwhg zlwk wkh suhv0

hqfh ri dq holjleoh phpehu lq wkh krxvhkrog/ exw qrw d�hfwhg e| krxvhkrog ghflvlrqv1 Wklv

lqvwuxphqw lv d yduldeoh wkdw lqglfdwhv zkhwkhu wkh fklog kdv dw ohdvw rqh judqgsduhqw zkr

lv dolyh dqg holjleoh/ ru olnho| wr eh holjleoh1 Wkh vxuyh| lqvwuxphqw dvnv krxvhkrog phpehuv

zkhwkhu wkhlu sduhqwv duh dolyh1 Wklv pdnhv lw srvvleoh wr ghwhuplqh zkhwkhu wkh fklog kdv dw

ohdvw rqh olylqj judqgsduhqw/ exw qrw wr hvwdeolvk zkhwkhu wkh judqgsduhqw lv holjleoh +xqohvv kh

ru vkh olyhv lq wkh krxvhkrog,1 Krzhyhu/ li wkh prwkhu dqg idwkhu duh rog hqrxjk wkhlu sduhqwv +li

dolyh, duh rqo| olnho| wr eh holjleoh1 Lq sudfwlfh/ wkh lqvwuxphqw lv htxdo wr 4 li wkhuh lv dq holjleoh

shuvrq lq wkh krxvhkrog ru li rqh ri wkh iroorzlqj lv wuxh= wkh prwkhu +wkh idwkhu, ri wkh fklog lv

roghu wkdq 67 dqg khu +klv, prwkhu lv dolyh ru wkh prwkhu +wkh idwkhu, ri wkh fklog lv roghu wkdq

65 dqg khu +klv, idwkhu lv dolyh1�. Ri fkloguhq zkr kdyh dq rog judqgsduhqw dolyh/ 79( olyh zlwk

d shqvlrq uhflslhqw1 Wkhuhiruh wklv lqvwuxphqw lv vwloo vwurqjo| fruuhodwhg zlwk shqvlrq uhfhlsw1

Zh fdq xvh lw dv dq dowhuqdwlyh lqvwuxphqw iru shqvlrq uhfhlsw/ dqg fkhfn zkhwkhu uhvxowv duh

frqvlvwhqw zlwk wkrvh rewdlqhg xvlqj holjlelolw|1 Wklv yduldeoh zloo dovr fdswxuh srvvleoh fkdqjhv

lq wudqvihuv e| +ru wr, d qrq fr0uhvlghqw judqgsduhqw/ zklfk/ dv vkrzq e| Mhqvhq +4<<;,/ zhuh

d�hfwhg e| wkh shqvlrq1�H

Prvw fkloguhq +<3(, kdyh dw ohdvw rqh olylqj judqgsduhqw1 Wkh yduldwlrq lq wkh lqvwuxphqw

frphv wkhuhiruh prvwo| iurp sduhqwv* djh1 Fkloguhq zkr kdyh roghu sduhqwv pd| hlwkhu eh

fkloguhq zkr kdyh pdq| vleolqjv ru fkloguhq zkrvh sduhqwv kdg fkloguhq odwhu lq olih/ zklfk zrxog

kdyh rssrvlwh frqvhtxhqfhv rq wkhlu zhoiduh1 Wkh wzr vxe0vdpsohv +zkhuh wklv lqvwuxphqw lv 3 ru

4, duh pruh vlplodu wr hdfk rwkhu wkdq holjleoh dqg qrq0holjleoh krxvhkrogv duh1 Wklv lv dssduhqw

lq wkh ghvfulswlyh vwdwlvwlfv suhvhqwhg lq wdeoh 5 +froxpqv : dqg ;,1 Wzr vhwv ri fkdudfwhulvwlfv

duh gl�huhqw= Wkh fklog*v sduhqwv duh rq dyhudjh roghu dqg idplo| vl}h lv rq dyhudjh odujhu

zkhq wkh fklog kdv dq hoghuo| judqgsduhqw1 Wklv lqfuhdvhg vlplodulw| lv uh�hfwhg lq wkhlu khljkw

lq sdqho F1 Wkh gl�huhqfh lq khljkw iru djh ehwzhhq fkloguhq lv 03137 +djdlqvw 03154 ehwzhhq
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holjleoh zrpdq dqg qr holjleoh phpehu,1 Wkh gl�huhqfh lq gl�huhqfhv hvwlpdwru zloo frqwuro iru

v|vwhpdwlf gl�huhqfhv lq wkh wzr jurxsv zklfk duh �{hg dfurvv frkruwv/ dqg lv qrw d�hfwhg e|

hqgrjhqrxv idplo| irupdwlrq1

Hvwlpdwhv ri d gl�huhqfh lq gl�huhqfhv vshfl�fdwlrq vlplodu wr wkh uhgxfhg irup htxdwlrq 7/

exw zkhuh L xvh wkh lqglfdwru iru zkhwkhu wkh fklog kdv dq hoghuo| judqgsduhqw dolyh lqvwhdg ri

holjlelolw| vwdwxv duh suhvhqwhg lq wdeoh 9 +froxpq 8,1 Iru jluov/ wkhuh lv d srvlwlyh/ vljql�fdqw

dw 48( rqo|/ h�hfw ri kdylqj dq rog judqgprwkhu dolyh/ vpdoohu wkdq wkh hvwlpdwhg h�hfw ri

zrpdq*v holjlelolw|1 Wklv lv h{shfwhg/ vlqfh wkh suredelolw| ri jhwwlqj wkh shqvlrq lv kljkhu iru

wkrvh olylqj zlwk dq holjleoh phpehu wkdq iru wkrvh zkr kdyh dq hoghuo| judqgsduhqw dolyh1 Wkh

h�hfw ri kdylqj dq hoghuo| judqgidwkhu dolyh lv vpdoo dqg lqvljql�fdqw1 Iru er|v/ wkhuh lv qr

h�hfw ri kdylqj dq rog judqgidwkhu ru dq hoghuo| judqgprwkhu dolyh1

Zh fdq wkhq frpsxwh 5VOV hvwlpdwhv ri wkh h�hfw ri shqvlrq uhfhlsw/ +htxdwlrq 8, xvlqj

wkh lqwhudfwlrqv ehwzhhq wkh lqglfdwruv iru kdylqj dq hoghuo| judqgidwkhu ru judqgprwkhu dolyh

dqg ehlqj eruq diwhu Mdqxdu| 4<<5 dv lqvwuxphqwv1 Wkh �uvw vwdjhv duh vkrzq lq wdeoh D lq

wkh dsshqgl{ +froxpqv +8, dqg +9,,1 Wkhvh lqvwuxphqwv duh vwloo vwurqjo| fruuhodwhg zlwk wkh

suredelolw| ri uhfhlylqj d shqvlrq1 Wkh frh�flhqwv duh 3173 iru wkh uhodwlrqvkls ehwzhhq zrpdq*v

shqvlrq dqg hoghuo| judqgprwkhu dolyh/ dqg 3155 iru wkh uhodwlrqvkls ehwzhhq pdq*v shqvlrq dqg

hoghuo| judqgidwkhu dolyh1 Wkh lqvwuxphqwdo yduldeohv hvwlpdwh ri wkh h�hfw ri wkh zrpdq*v dqg

pdq*v shqvlrq/ xvlqj wklv lqvwuxphqw/ lv vkrzq lq froxpqv +5, dqg +7, lq wdeoh :1 Djdlq/ wkh

rqo| vxevwdqwldo srlqw hvwlpdwh lv irxqg iru wkh h�hfw ri zrpdq*v shqvlrq rq jluov* khljkw iru

djh1 Wkh srlqw hvwlpdwh lv 4139/ yhu| forvh wr 4149 zklfk zh hvwlpdwhg xvlqj holjlelolw| dv wkh

lqvwuxphqw/ exw lw lv vljql�fdqw dw 48( rqo|1

Lq vxppdu|/ xvlqj wklv dowhuqdwlyh lqvwuxphqw ohdgv wr d uhgxfhg suhflvlrq/ exw lw grhv qrw

fkdqjh wkh frqfoxvlrqv/ dqg frq�upv wkdw suhylrxv uhvxowv zhuh qrw dq duwlidfw ri hqgrjhqrxv

krxvhkrog irupdwlrq1

81714 Xqrevhuyhg Fkdudfwhulvwlfv ri Jryhuqphqw Surjudpv

Frxog wkhvh uhvxowv eh h{sodlqhg e| djh0vshfl�f gl�huhqfhv ehwzhhq wkh qxwulwlrqdo vwdwxv ri

fkloguhq olylqj lq krxvhkrogv zkhuh wkhuh lv d zrpdq holjleoh dqg wkdw ri fkloguhq olylqj lq rwkhu

krxvhkrogvB

\rxqjhu jluov duh wdoohu lq krxvhkrogv zkhuh wkhuh lv dq holjleoh zrpdq1 Zkhq L hvwlpdwh

wkh h�hfw ri holjlelolw| rq zhljkw iru khljkw +htxdwlrq 5, vhsdudwho| iru |rxqj dqg rog jluov/ wkh

frh�flhqwv ri zrpdq*v shqvlrq duh uhvshfwlyho| 31:4 dqg 31891 Erwk qxpehuv duh vljql�fdqwo|
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gl�huhqw iurp 3/ exw qrw iurp hdfk rwkhu1 Wkhvh uhvxowv duh wkhuhiruh xqolnho| wr eh gulyhq e| wkh

idfw wkdw doo fkloguhq uhfhlyh zruvh qxwulwlrq zkhq wkh| olyh zlwk dq holjleoh judqgprwkhu/ exw

wkdw wkh h�hfwv duh vwurqjhu iru roghu fkloguhq1 Wkh idfw wkdw wkh h�hfwv rq wkh zhljkw iru khljkw

ri |rxqjhu dqg roghu fkloguhq duh vlplodu vxjjhvwv wkdw wkh uhvxowv duh qrw gxh wr d surjudp

wdujhwhg wrzdugv |rxqj holjleoh fkloguhq1

Vlplodu uhvxowv/ krzhyhu/ zrxog eh rewdlqhg li fkloguhq +rog dqg |rxqj, olylqj zlwk holjleoh

judqgprwkhuv zhuh dovr pruh olnho| wr eh wkh wdujhw ri rwkhu qxwulwlrq ru jryhuqphqw khdowk

surjudpv1 Wkhuh zhuh wzr qxwulwlrqdo surjudpv lq sodfh dw wkh wlph lq Vrxwk Diulfd +Exgohqghu

+5333,,1 Wkh �uvw zdv wkh Surwhlq Hqhuj| Pdoqxwulwlrq vfkhph/ lq sodfh vlqfh wkh 4<93*v/ wkdw

vxevlgl}hg wkh sxufkdvh ri srzghuhg vnlp plon iru glvwulexwlrq wr pdoqrxulvkhg suh0vfkrro fklo0

guhq dw folqlf1 Wkh surjudp zdv prgl�hg dqg h{sdqghg lq plg04<<61�b Vlqfh fkloguhq eruq odwhu

wkdq Mxo| 4<<6 duh qrw lq wkh vdpsoh/ wkh h{sdqvlrq zrxog qrw d�hfw rxu vdpsoh1 Wkh vhfrqg/

wkh Qdwlrqdo Ghyhorsphqw Surjudp +vxevhtxhqwo| uhqdphg wkh Qdwlrqdo Qxwulwlrq dqg Vrfldo

Ghyhorsphqw Surjudp, zdv lqwurgxfhg lq 4<<32<4 dv d irrg dlg vdihw| qhw wr frpshqvdwh iru

wkh sodqqhg lqwurgxfwlrq ri wkh YDW rq edvlf irrgvwx�/ zlwk d exgjhw ri U733 ploolrq dqqxdoo|1

Lw zdv d surjudp ri irrg glvwulexwlrq +qrw sduwlfxoduo| fklog irfxvhg,/ lpsohphqwhg dw wkh orfdo

ohyho wkurxjk QJRv dqg frppxqlw| edvhg rujdql}dwlrqv1 Ehfdxvh ri lwv ghfhqwudol}hg lpsoh0

phqwdwlrq/ lw lv qrw srvvleoh wr grfxphqw zklfk krxvhkrogv ehqh�whg pruh iurp wklv surjudp/

exw holjleoh idplolhv duh jhqhudoo| srruhu/ dqg wkhuhiruh pruh olnho| wr kdyh ehhq lq wkh wdujhw

jurxsv ri wkhvh QJRv12f

Wkuhh slhfhv ri hylghqfh vxjjhvw wkdw wkhvh surjudpv gr qrw dffrxqw iru wkh uhvxowv1 Iluvw/ wkh

fkdudfwhulvwlfv ri idplolhv zlwk holjleoh zrphq dqg holjleoh phq duh yhu| vlplodu1 Lw lv wkhuhiruh

gl�fxow wr lpdjlqh wkdw d surjudp zrxog kdyh wdujhwhg glvsursruwlrqdwho| fkloguhq olylqj zlwk

wkhlu judqgprwkhuv/ udwkhu wkdq doo fkloguhq olylqj lq h{whqghg idplolhv1 Ri frxuvh/ rqh fdq

lpdjlqh wkdw judqgprwkhuv zrxog eh pruh olnho| wr wdnh dgydqwdjh ri wkhvh surjudpv wkdq

judqgidwkhuv1 Krzhyhu/ wkh lqwhudfwlrq ehwzhhq djh dqg wkh suhvhqfh ri d zrpdq deryh 83 +exw

qrw holjleoh, kdv wkh vdph frh�flhqw dv wkdw ri wkh suhvhqfh ri pdq deryh 83/ zklfk grhv qrw

vxssruw wklv dowhuqdwlyh h{sodqdwlrq1 Vhfrqg/ wkh uhjuhvvlrqv frqwuro iru d udqjh ri revhuyhg

krxvhkrog yduldeohv lqwhudfwhg zlwk djh gxpplhv/ dqg vkrxog wkhuhiruh fdswxuh wkh h�hfw ri

dq| surjudp wdujhwhg dffruglqj wr wkhvh yduldeohv1 Diwhu frqwuroolqj iru wkhvh yduldeohv/ roghu

fkloguhq duh qrw vljql�fdqwo| vpdoohu lq holjleoh idplolhv/ dqg wkhuhiruh ohvv olnho| wr kdyh ehhq wkh
�bW|t M�_}i| �@t 4�*|�T*�i_ M) H E|L +ef ��**�L? @??�@**)� @?_ �| |�i |@h}i| }hL�T �@t 4@_i ��_ih�
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wdujhw ri rwkhu surjudpv1 Ilqdoo|/ wkh srlqw hvwlpdwhv L rewdlq zlwk wkh dowhuqdwlyh lqvwuxphqwv

+judqgprwkhu ru judqgidwkhu dolyh dqg rog, duh yhu| vlplodu wr wkrvh rewdlqhg xvlqj holjlelolw|

yduldeohv dv lqvwuxphqwv1 Wkh fkdudfwhulvwlfv ri idplolhv zkhuh fkloguhq kdyh d judqgprwkhu dolyh

orrn yhu| vlplodu wr wkrvh ri fkloguhq zkr gr qrw kdyh rqh1 Wkhuhiruh/ lw lv xqolnho| wkdw wkh|

zrxog kdyh ehhq vxemhfw wr gl�huhqw surjudpv1

S �*|ih?@|��i W?|ihThi|@|�L?G �ih4@?i?| W?UL4i

Wkh hylghqfh wkhuhiruh vhhpv wr lqglfdwh wkdw d shqvlrq uhfhlyhg e| d zrpdq kdg d odujh h�hfw

rq fklog qxwulwlrq/ zkloh shqvlrq uhfhlyhg e| d pdq glg qrw1 Krzhyhu/ wzr lqwhusuhwdwlrqv

ri wklv gl�huhqfh duh srvvleoh1 Wkh �uvw lqwhusuhwdwlrq lv wkdw wkh vdph uhvrxufhv duh vshqw

gl�huhqwo| zkhq wkh| duh uhfhlyhg e| d zrpdq dqg zkhq wkh| duh uhfhlyhg e| d pdq1 Dqrwkhu

lqwhusuhwdwlrq/ krzhyhu/ frxog eh wkdw/ lq whupv ri shupdqhqw lqfrph/ d udqg ri shqvlrq uhfhlyhg

e| d pdq uhsuhvhqwv pxfk ohvv wkdq d udqg ri shqvlrq uhfhlyhg e| d zrpdq/ ehfdxvh phq duh

h{shfwhg wr uhfhlyh wkh shqvlrq iru d vkruwhu wlph1 Lw frxog ohdg wr gl�huhqw h�hfwv ri pdq*v

dqg zrpdq*v shqvlrq/ li krxvhkrogv kdyh dq delolw| wr vprrwk frqvxpswlrq ryhu wlph wkurxjk

vdylqjv ru eruurzlqj1

Wr khos glvfulplqdwh ehwzhhq wkhvh wzr lqwhusuhwdwlrqv/ lw lv xvhixo wr orrn dw wkh glvsrvlwlrq

ri phq*v dqg zrphq*v shqvlrq lqfrph1 Li wkh krxvhkrog lv d xqlwdu| hqwlw|/ dqg li d pdq*v

shqvlrq lqfrph lv qrw vshqw rq fklog khdowk ehfdxvh lw lv dnlq wr wudqvlwru| lqfrph/ wkhq zh

vkrxog vhh wkdw wkh surshqvlw| wr vdyh rxw ri pdq*v lqfrph lv pxfk odujhu wkdq wkh surshqvlw|

wr vdyh rxw ri zrpdq*v lqfrph +dqg qrq0shqvlrq lqfrph,1 L wkhuhiruh hvwlpdwh wkh iroorzlqj

htxdwlrq=

V� @ �s|�s . �6|�6 . �}� .[�� . ��> +9,

zkhuh V� vwdqgv iru wkh wrwdo vdylqjv ri krxvhkrogv +gh�qhg dv wrwdo lqfrph plqxv h{shqglwxuhv,/

|�s lv shqvlrq lqfrph uhfhlyhg e| zrpdq/ |�6 lv shqvlrq lqfrph uhfhlyhg e| pdq/ }� lv qrq0

shqvlrq lqfrph/ dqg [� lv d vhw ri frqwuro yduldeohv1 Wklv vshfl�fdwlrq h{whqgv wkh Fdvh dqg

Ghdwrq +4<<;, irupxodwlrq wr wdnh lqwr dffrxqw gl�huhqfhv lq wkh glvsrvlwlrq ri lqfrph uhfhlyhg

e| phq dqg zrphq1 Wkh hpskdvlv khuh lv rq wkh frpsdulvrq ehwzhhq �� dqg �61 Wklv htxdwlrq

lv hvwlpdwhg e| ROV/ dqg 5VOV1 Wkh lqvwuxphqwv lq wkh 5VOV htxdwlrqv +|�s / |�6/ dqg }� duh

lqvwuxphqwhg, duh wkh lqglfdwruv iru wkh suhvhqfh ri dq holjleoh pdq dqg dq holjleoh zrpdq/ dqg

wkh lqvwuxphqwv xvhg wr fruuhfw iru phdvxuhphqw huuruv lq qrq0shqvlrq lqfrph/ zklfk duh olvwhg

dv d qrwh wr wdeoh <1
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Uhvxowv duh suhvhqwhg lq wdeoh < +froxpqv 4 dqg 5,1 Wkh srlqw hvwlpdwhv vxjjhvw wkdw wkh

surshqvlw| wr vdyh rxw ri d pdq*v shqvlrq lqfrph lv dfwxdoo| orzhu wkdq wkh surshqvlw| wr vdyh

rxw ri d zrpdq*v qrq0shqvlrq lqfrph +dowkrxjk wklv gl�huhqfh lv qrw vljql�fdqw,1 Wklv uhvxow

lqglfdwhv wkdw wkh gl�huhqfhv lq wkh h�hfwv ri zrpdq*v dqg pdq*v shqvlrq lqfrph rq fklog khljkw

lv qrw olnho| wr eh gxh wr wkhlu gl�huhqw olih f|foh surshuwlhv1 Lq frpelqdwlrq zlwk wkh uhvxowv lq

wkh suhylrxv vxevhfwlrq/ wklv uhvxow wkhuhiruh vxjjhvwv wkdw wkh glvsrvlwlrq ri lqfrph lv lq�xhqfhg

e| wkh jhqghu ri wkh uhflslhqw1

. �L?U*�t�L?

Wkh h{whqvlrq ri wkh Rog Djh Shqvlrq surjudp lq Vrxwk Diulfd kdv ohg wr dq lpsuryhphqw lq

wkh khdowk dqg qxwulwlrq ri jluov1 Wklv lv uh�hfwhg lq wkh zhljkw iru khljkw ri doo jluov/ dqg wkh

khljkw iru djh ri wkh |rxqjhvw jluov1 Lw kdg qr glvfhuqleoh h�hfw rq er|v1 Wklv h�hfw lv hqwluho|

gxh wr shqvlrqv uhfhlyhg e| zrphq1

L hvwlpdwh wkdw d shqvlrq uhfhlyhg e| d zrpdq lpsuryhg wkh khljkw iru djh ]0vfruhv ri

jluov e| dw ohdvw 4149 vwdqgdug ghyldwlrqv/ dqg wkhlu zhljkw iru khljkw ]0vfruhv e| 414< vwdqgdug

ghyldwlrqv1 Vrxwk Diulfdq jluov duh rq dyhudjh 4153 vwdqgdug ghyldwlrqv vpdoohu wkdq Dphulfdq

fkloguhq/ vr wkh hvwlpdwhv vxjjhvw wkdw d shqvlrq uhfhlyhg e| d zrpdq khoshg wkh jluov eulgjh

wkh hqwluh jds lq vwdwxuh zlwk Dphulfdq fkloguhq1

Wkh shqvlrq uhsuhvhqwhg d odujh lqfrph wudqvihu +lw zdv htxdo wr wzlfh wkh phgldq lqfrph shu

fdslwd iru uxudo Vrxwk Diulfdq krxvhkrogv,/ vr �qglqj odujh h�hfwv rq fklog khdowk zrxog shukdsv

qrw vhhp vr vxusulvlqj1 Vwloo/ wkh idfw wkdw shqvlrqv uhfhlyhg e| zrphq ohg wr d vl}hdeoh lqfuhdvh

lq wkh khljkw ri jluov vkrzv wkdw fdvk wudqvihuv fdq kdyh dq lpsruwdqw h�hfw rq fklog khdowk1

Wkhuh lv doprvw qr hylghqfh ri wklv nlqg lq ghyhorslqj frxqwulhv/2� exw wkh dydlodeoh hylghqfh

vxjjhvwv wkdw/ lq wkh X1V1/ fdvk wudqvihuv gr qrw kdyh vxevwdqwldo h�hfwv rq fklog zhoiduh +Pd|hu

+4<<:,/ Fxuulh +4<<8,,122 Rqh zrxog h{shfw wkhvh h�hfwv wr eh odujhu lq ghyhorslqj frxqwulhv/

zkhuh krxvhkrogv duh pruh olnho| wr eh fuhglw frqvwudlqhg/ dqg wklv vwxg| frq�upv wklv lqwxlwlrq1

Ri frxuvh/ wkh �qglqjv ri wklv sdshu fdqqrw eh hdvlo| jhqhudol}hg wr rwkhu ghyhorslqj frxq0

wulhv1 Wkh surjudp zdv rq vxfk d odujh vfdoh wkdw lw frxog qrw eh uhsolfdwhg rxwvlgh ri wkh yhu|
2��? i UiT|�L? �t �@h�@*�L E2fff�c ��L t�L�t |�@| @? i T@?t�L? Lu L*_ @}i Ti?t�L? �? �h@3�* *i_ |L @? �?Uhi@ti
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sduwlfxodu frqwh{w ri wkh srvw0Dsduwkhlg hud lq Vrxwk0Diulfd1 Wkhuh frxog eh qrq olqhdulw| lq

wkh h�hfwv fdvk wudqvihu/ zklfk pdnhv lw gl�fxow wr lqihu zkdw wkh h�hfw zrxog kdyh ehhq kdg

lw ehhq lpsohphqwhg rq d gl�huhqw vfdoh1

Wkh prvw lpsruwdqw uhvxow ri wkh sdshu pd| wkhq eh wkdw wklv yhu| odujh fdvk wudqvihu kdg

qr h�hfw li lw zdv uhfhlyhg e| d pdq1 Wklv vwurqjo| uhmhfwv wkh xqlwdu| prgho ri wkh krxvhkrog/

dqg vxjjhvwv wkdw wkh h�flhqf| frqvhtxhqfhv ri wudqvihu surjudpv pd| eh ri gl�huhqw rughu ri

pdjqlwxgh ghshqglqj rq krz wkh| duh dgplqlvwhuhg1 Lq Vrxwk Diulfd/ wkh surjudp lv qdwxudoo|

eldvhg wrzdug zrphq/ erwk ehfdxvh phq fdq lq sulqflsoh fodlp wkh shqvlrq rqo| diwhu djh 98

dqg ehfdxvh zrphq whqg wr olyh orqjhu1 Zlwkrxw wklv ihdwxuh/ wkh surjudp zrxog qrw d�hfw

wkh qxwulwlrq ri |rxqj fkloguhq dv pxfk1 Wkh glvwlqfwlrq ehwzhhq phq dqg zrphq lv qrw lq

dffrugdqfh zlwk wkh Vrxwk Diulfdq frqvwlwxwlrq/ dqg wkhuh lv vrph suhvvxuh wr uhpryh lw1 Wkh

h�hfwlyhqhvv ri wkh shqvlrq surjudp dv d wrro wr wudqvihu uhvrxufhv wr |rxqj fkloguhq zrxog

vxjjhvw prylqj lq wkh rssrvlwh gluhfwlrq1 Qrwh krzhyhu wkdw rwkhu glphqvlrqv ri lqyhvwphqw lq

fklog kxpdq fdslwdo wkdw zh duh qrw phdvxulqj khuh +hgxfdwlrq iru h{dpsoh, frxog eh d�hfwhg

e| shqvlrqv uhfhlyhg e| phq/ vr wkdw wklv lpsolfdwlrq qhhgv wr eh wdnhq fduhixoo|1 Ixwxuh zrun

vkrxog lqyhvwljdwh zkhwkhu wkh gl�huhqfh ehwzhhq phq dqg zrphq/ dqg ehwzhhq jluov dqg er|v/

lv dovr irxqg iru rwkhu rxwfrphv1 Lw lv dovr lpsruwdqw wr xqghuvwdqg wkh uhdvrq iru wkh odujhu

h�hfw rq jluov1 Lv lw ehfdxvh wkh| zhuh odjjlqj ixuwkhu ehklqgB Lv lv vshfl�f wr lqfrph uhfhlyhg

e| judqgprwkhuvB Zk| gr judqgprwkhuv suhihu jluovB

+iuihi?Uit

Dvkzruwk/ Dqq +4<9<, cJurzwk udwhv lq fkloguhq uhfryhulqj iurp surwhlq0fdorulh pdoqxwulwlrq1*

Eulwlvk Mrxuqdo ri Qxwulwlrq 56/ ;68~;78

Edod}v/ U1/ W1 Mrugdq/ S1G1 Ohzlv/ dqg D1 M1 Sdwho +4<;9, cXqghuqxwulwlrq dqg eudlq ghyhors0

phqw1* Lq Kxpdq Jurzwk/ hg1 I1 Idonqhu dqg M1P1 Wdqqhu/ yro1 6 +Sohqxp Suhvv, ss1 748~

7:7

Edunhu/ G1M1S1 +4<<3, cWkh ihwdo dqg lqidqw ruljlqv ri dgxow glvhdvh1* Eulwlvk Phglfdo Mrxuqdo

634/ 4444

Ehukpdq/ Mhuh U1/ Urehuw D1 Sroodn/ dqg S1 Wdxepdq +4<<8, Iurp Sduhqw wr Fklog= Lqhtxdolw|

dqg Lpprelolw| lq wkh Xqlwhg Vwdwhv +Xqlyhuvlw| ri Fklfdjr Suhvv,
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Ehuwudqg/ Pduldqqh/ Grxjodv Ploohu/ dqg Vhqgklo Pxoodlqdwkdq +4<<<, cSxeolf srolf| dqg h{0

whqghg idplolhv= Hylghqfh iurp Vrxwk Diulfd1* Plphr/ PLW dqg Sulqfhwrq

Erxujxljqrq/ Iudq�frlv/ Pduwlq Eurzqlqj/ Slhuuh0Dqguh Fkldssrul/ dqg Ydohulh Ohfkhqh +4<<7,

cLqfrph dqg rxwfrphv= D vwuxfwxudo prgho ri lqwudkrxvhkrog doorfdwlrqv1* Mrxuqdo ri Sr0

olwlfdo Hfrqrp| 435/ 439:~43<9

Eurzqlqj/ Pduwlq/ dqg Slhuuh0Dqguh Fkldssrul +4<<;, cH�flhqw lqwud0krxvhkrog doorfdwlrqv= D

jhqhudo fkdudfwhul}dwlrq dqg hpslulfdo whvwv1* Hfrqrphwulfd 99+9,/ 4574~45:;

Exgohqghu/ Gheelh +5333, Sryhuw| dqg Lqhtxdolw| lq Vrxwk Diulfd= Phhwlqj wkh Fkdoohqjh +]hg

Errnv,

Fduydokr/ Lulqhx +5333, cKrxvhkrog lqfrph dv d ghwhuplqdqw ri fklog oderu dqg vfkrro hquroophqw

lq Eud}lo= Hylghqfh iurp d vrfldo vhfxulw| uhirup1* Plphr/ PLW

Fdvh/ Dqqh/ dqg Dqjxv Ghdwrq +4<<;, cOdujh fdvk wudqvihuv wr wkh hoghuo| lq Vrxwk Diulfd1*

Hfrqrplf Mrxuqdo 43;+783,/ 4663~94

Fkldssrul/ Slhuuh0Dqguh +4<;;, cUdwlrqdo krxvhkrog oderu vxsso|1* Hfrqrphwulfd 89+4,/ 96~<3

+4<<<, cOderu vxsso| dqg h�flhqw ulvn0vkdulqj1* Plphr/ Xqlyhuvlw| ri Fklfdjr

Fxuulh/ Mdqhw +4<<8, Zhoiduh dqg wkh Zhoo0ehlqj ri Fkloguhq qxpehu 8<1 Lq cIxqgdphqwdov ri

Sxuh dqg Dssolhg Hfrqrplfv1* +Qhzdun= Kduzrrg Dfdghplf sxeolvkhuv,

Gdvjxswd/ Sduwkd +4<<6, Lqtxlu| lqwr Zhoo0Ehlqj dqg Ghvwlwxwlrq +R{irug= Foduhqgrq Suhvv,

Irvwhu/ Dqguhz G1 +4<<;, cPduuldjh0pdunhw vhohfwlrq dqg kxpdq fdslwdo doorfdwlrqv lq uxudo

edqjodghvk1* Plphr/ Xqlyhuvlw| ri Shqqv|oydqld

Mhqvhq/ Urehuw +4<<;, cWkuhh hvvd|v rq plfurhfrqrplfv dqg vrfldo srolf| lq Vrxwk Diulfd1* SkG

glvvhuwdwlrq/ Sulqfhwrq Xqlyhuvlw|

Oh Urx{/ Slhwhu +4<<8, cSryhuw|/ vrfldo srolflhv dqg wkh uhfrqvwuxfwlrq dqg ghyhorsphqw sur0

judpph1* Zrunlqj Sdshu/ Lqvwlwxwh iru Wkhrorjlfdo dqg Lqwhuglvflsolqdu| Uhvhdufk

Oxqg/ Iudqfhv +4<<6, cVwdwh vrfldo ehqh�wv lq Vrxwk Diulfd1* Lqwhuqdwlrqdo Vrfldo Vhfxulw| Uhylhz

79+4,/ 8~58
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Oxqgehuj/ Vkhoo| M1/ Urehuw D1 Sroodn/ dqg Whuhqfh M1 Zdohv +4<<9, cGr kxvedqgv dqg zlyhv

srro wkhlu uhvrxufhvB Hylghqfh iurp wkh Xqlwhg Nlqjgrp fklog ehqh�w1* Mrxuqdo ri Kxpdq

Uhvrxufhv 65+7,/ 796~7;3

Pduwruhoo/ U1/ dqg M1S1 Kdelfkw +4<;9, cJurzwk lq hduo| fklogkrrg lq ghyhorslqj frxqwulhv1* Lq

Kxpdq Jurzwk= D Frpsuhkhqvlyh Wuhdwlvh/ hg1 I1 Idonqhu dqg M1P1 Wdqqhu/ 5 hg1/ yro1 6

+Qhz \run= Sohqxp Suhvv,

Pd|hu/ Vxvdq H1 +4<<:, Zkdw Prqh| Fdq*w Ex|= Idplo| Lqfrph dqg Fkloguhq*v Olih Fkdqfhv

+Fdpeulgjh= Kduydug Xqlyhuvlw| Suhvv,

Pljxho/ Hgzdug/ dqg Plfkdho Nuhphu +4<<<, cWkh hgxfdwlrqdo lpsdfw ri ghzruplqj lq Nhq|d1*

Plphr/ Kduydug

Vfkxow}/ W1 Sdxo +4<<<, cSurgxfwlyh ehqh�wv ri lpsurylqj khdowk= Hylghqfh iurp orz0lqfrph

frxqwulhv1* Plphr

Vfulpvkdz/ Qhylq V1 +4<<:, cWkh uhodwlrq ehwzhhq ihwdo pdoqxwulwlrq dqg fkurqlf glvhdvh lq odwhu

olih1* Eulwlvk Phglfdo Mrxuqdo 648/ ;58~;59

Vkhd/ Mrkq +4<<:, cGrhv sduhqwv* prqh| pdwwhuB* Zrunlqj Sdshu 9359/ Qdwlrqdo Exuhdx ri

Hfrqrplf Uhvhdufk

Vwudxvv/ Mrkq/ dqg Gxqfdq Wkrpdv +4<<;, cKhdowk/ qxwulwlrq/ dqg hfrqrplf ghyhorsphqw1* Mrxu0

qdo ri Hfrqrplf Olwhudwxuh 69+5,/ :99~;4:

Wkrpdv/ Gxqfdq +4<<3, cLqwud0krxvhkrog uhvrxufh doorfdwlrq= Dq lqihuhqwldo dssurdfk1* Mrxuqdo

ri Kxpdq Uhvrxufhv 58+7,/ 968~997

Ydq ghu Ehuj/ Vhuyddv +4<<7, cLvvxhv lq Vrxwk Diulfdq vrfldo vhfxulw|1* Zruog Edqn0LIF0PLJD

R�fh Phprudqgxp

ZKR/ Zrunlqj Jurxs +4<;9, cXvh dqg lqwhusuhwdwlrq ri dqwkursrphwulf lqglfdwruv ri qxwulwlrqdo

vwdwxv1* Exoohwlq ri wkh Zruog Khdowk Rujdql}dwlrq 97+9,/ <5<~<74
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Figure 1:  Height for age of children living with eligible womenn, eligible men, no eligible member
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11: Old Grand−father and old grand−mothers

01/89 07/89 01/90 07/90 01/91 07/91 01/92 07/92 01/93 05/93

Date of Birth

___ Old Grand−Mother

−.− Old Grand−father

− − No old grand−parent
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Table 1: Probability of receiving the pension, by age and gender

Percentage
receiving pension

(1993)

PANEL A: Men
Age in 1993
50-54 2.8
55-59 4.7
60-64 22
65 and above 60

PANEL B: Women
Age in 1993
50-54 13.6
55-59 16.4
60 and above 77



Table 2: Descriptive statistics

Woman Man None Woman Man None Yes No
(1) (2) (3) (4) (5) (6) (7) (8)

PANEL A: HOUSEHOLD CHARACTERISTICS
Father’s age 34.8 38.5 37.0 35.5 40.9 36.8 38.9 33.1

(0.80) (1.89) (0.38) (0.79) (2.10) (0.37) (0.43) (0.59)

Mother’s age 27.8 27.6 29.6 28.2 27.5 29.5 31.4 26.5
(0.38) (0.60) (0.20) (0.38) (0.58) (0.20) (0.24) (0.24)

Mother’s 5.65 5.82 5.19 5.70 5.78 5.17 5.08 5.63
education (0.16) (0.24) (0.085) (0.16) (0.24) (0.086) (0.11) (0.11)

Father’s 4.99 5.08 4.52 5.07 4.20 4.54 4.62 4.76
education (0.29) (0.45) (0.11) (0.27) (0.46) (0.11) (0.14) (0.17)

Rural residence 0.75 0.79 0.67 0.75 0.83 0.67 0.70 0.67
(0.019) (0.029) (0.012) (0.018) (0.028) (0.012) (0.014) (0.015)

Grandparent in 0.95 0.88 0.42 0.95 0.89 0.42 0.56 0.56
household (0.008) (0.022) (0.012) (0.0081) (0.021) (0.012) (0.014) (0.015)

Father is 0.64 0.66 0.42 0.67 0.66 0.41 0.41 0.55
absent (0.020) (0.031) (0.012) (0.020) (0.033) (0.012) (0.014) (0.015)

Mother is 0.18 0.18 0.08 0.18 0.14 0.08 0.10 0.11
absent (0.016) (0.026) (0.0059) (0.016) (0.023) (0.0059) (0.0082) (0.0089)

Father is 0.059 0.0067 0.030 0.038 0.037 0.034 0.036 0.037
dead (0.0099) (0.0050) (0.0040) (0.0076) (0.0039) (0.0043) (0.05) (0.0059)

Mother is 0.011 0.0039 0.0051 0.0098 0.0072 0.0058 0.0053 0.0088
dead (0.004) (0.0044) (0.0016) (0.0037) (0.0017) (0.0017) (0.0019) (0.0027)

Household size 9.2 8.9 7.8 10.5 10.5 7.6 8.7 7.7
(0.17) (0.22) (0.093) (0.21) -0.3 (0.086) (0.13) (0.11)

PANEL B: PENSION RECEIPT
Male receives 0.18 1 0 0.17 0.68 0.03 0.14 0.04
pension (0.017) (0.016) (0.034) (0.0041) (0.011) (0.0059)

Female receives 1 0.47 0.79 0.47 0.04 0.40 0.05
pension (0.035) 0 (0.018) (0.037) (0.0050) (0.014) (0.0068)

Non-pension 691 573 927 723 637 908 813 885
income (37) (49) (22) (36) (51) (22) (24) (29)

Pension income 395 489 0 325 389 23 182 27
(7.77) (15) (9.6) (20) (2.2) (6.7) (3.2)

Per-capita 125 127 148 121 123 149 146 143
 income (4.37) (6.47) (3.9) (4.5) (7.3) (3.9) (4.3) (4.7)

PANEL C: ANTHROPOMETRIC DATA
Height for age -1.41 -1.44 -1.2 -1.38 -1.46 -1.21 -1.28 -1.23
Z-score (0.075) (0.13) (0.036) (0.072) (0.13) (0.036) (0.046) (0.045)

Weight for age 0.19 -0.02 0.16 0.28 0.12 0.15 0.12 0.21
Z-score (0.08) (0.13) (0.04) (0.08) (0.15) (0.04) (0.05) (0.05)

N. Obs. 766 294 2404 816 286 2380 1768 1562
Notes: Standard errors in parentheses.
For household level variables, the table presents household averages weighted by the number of children in each
 household (multiplied by survey weights). For anthropometric data, the table presents individual level averages.

Eligibility for pension Grandparent alive and oldReceipt of pension



Table 3: Descriptive statistics by age group, height for age

Woman 
receives 
pension

Man 
receives 
pension

No pension
Woman 
eligible

Man 
eligible

No eligible 
member

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

Panel A: Boys
Born 01/92 or later -1.40 -1.61 -1.19 -1.26 -1.87 -1.20

(0.20) (0.36) (0.11) (0.20) (0.38) (0.11)

Born before 01/92 -1.64 -1.60 -1.33 -1.60 -1.61 -1.32
(0.12) (0.19) (0.055) (0.11) (0.18) (0.05)

Panel B: Girls
Born 01/92 or later -0.57 -1.11 -0.93 -0.64 -0.86 -0.94

(0.24) (0.36) (0.11) (0.23) (0.42) (0.11)
Born before 01/92 -1.47 -1.37 -1.24 -1.52 -1.34 -1.25

(0.12) (0.22) (0.06) (0.12) (0.22) (0.06)
Note: Standard errors in parentheses



Table 4: Effect of the program on weight for height
 OLS and 2SLS regressions

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

Panel A: Boys

Eligible household 0.0012 0.022 0.030
(0.13) (0.22) (0.24)

Woman eligible 0.066 0.28 0.31 0.58
(in col. 7: woman receives pension) (0.14) (0.28) (0.28) (0.53)

Man eligible -0.059 -0.25 -0.25 -0.69
(in col. 7: man receives pension) (0.22) (0.34) (0.35) (0.91)

Woman above 50 -0.090 -0.13 -0.10 -0.13 0.14
(0.20) (0.33) (0.20) (0.32) (0.32)

Man above 50 0.11 0.19 0.12 0.20 0.27
(0.24) (0.31) (0.23) (0.30) (0.30)

Woman above 56 0.037 0.019 -0.16 -0.18 -0.26
(0.25) (0.26) (0.30) (0.31) (0.38)

Man above 56 0.18 0.0028 0.19 0.014 0.025
(0.33) (0.34) (0.24) (0.34) (0.34)

Man above 61 -0.19 -0.15 -0.038 0.00098 0.17
(0.33) (0.34) (0.37) (0.38) (0.52)

N. Obs 1670 1670 1627 1670 1670 1627 1627

Panel B: Girls

Eligible household 0.14 0.35* 0.34*
(0.12) (0.17) (0.17)

Woman eligible 0.24* 0.61* 0.61* 1.19*
(in col. 7: woman receives pension) (0.12) (0.19) (0.19) (0.41)

Man eligible -0.011 0.11 0.056 -0.097
(in col. 7: man receives pension) (0.22) (0.28) (0.19) (0.74)

Woman above 50 0.17 0.067 0.16 0.024 -0.066
(0.17) (0.24) (0.17) (0.24) (0.24)

Man above 50 0.28 0.34 0.28 0.29 0.30
(0.18) (0.35) (0.18) (0.25) (0.25)

Woman above 56 -0.35 -0.36 -0.55 -0.56 -0.71
(0.20) (0.21) (0.21) (0.22) (0.26)

Man above 56 -0.40 -0.32 -0.36 -0.27 -0.28
(0.24) (0.25) (0.24) (0.25) (0.26)

Man above 61 -0.0098 0.048 -0.0054 0.086 0.14
(0.22) (0.23) (0.26) (0.26) (0.34)

N. Obs 1574 1574 1533 1574 1574 1533 1533
Family background variables No No Yes No No Yes Yes
Age dummies Yes Yes Yes Yes Yes Yes Yes

Notes: Standard errors (robust to correlation of residuals within households and heteroscedasticity) in parentheses. 
Family background variables: father’s age and education, mother’s age and education and rural or metro residence.
Member age variables: family size, number of members aged 0 to 5, 6 to 15, 15 to 24, 24 to 49.
Age dummies: Dummies for whether the child is born in 1991, 1990, or 1989.
The instruments in column (7) are woman eligible and man eligible (the first stage is in table A). 

OLS
Dependent variable: Weight for Height Z-score



Table 5: Effect of eligibility by gender of the intermediate generation.
OLS regressions

Weight for height Weight for height
BOYS GIRLS

(1) (1)
Mother’s mother 0.099 0.48*
eligible (0.27) (0.21)

Father’s mother 0.29 0.15
eligible (0.30) (0.25)

Mother’s father 0.00052 0.097
eligible (0.43) (0.34)

Father’s father 0.25 0.22
eligible (0.44) (0.48)

Control variables:
Presence of older members Yes Yes
Family background variables Yes Yes
Age dummies Yes Yes
N. Obs. 1552 1457
Notes: Standard errors (robust to correlation of residuals within households 
and heteroscedasticity) in parentheses. 
Family background variables: father’s age and education, mother’s age 
and education and rural or metro residence.
family size, number of members aged 0 to 5, 6 to 15, 15 to 24, 24 to 49,
Age dummies: Dummies for whether the child is born in 1991, 1990, or 1989.
Presence of older members: Dummies for whether there is a woman above 50, 
a man above 50, a woman above 55, a man above 55, a man above 60.



Table 6: Effect of eligibility on height for age.
OLS regressions

(1) (2) (3) (4) (5)
Panel A: Boys

Eligible household*YOUNG 0.17 0.11
(0.26) (0.31)

Woman eligible *YOUNG 0.30 0.18
(0.28) (0.32)

Man eligible*YOUNG -0.44 -0.30
(0.39) (0.32)

Old grandmother *YOUNG 0.026
(0.27)

Old grandfather*YOUNG 0.18
(0.30)

Eligible household -0.27* -0.15
(0.12) (0.15)

Woman eligible -0.24
(0.13)

Man eligible -0.16
(0.19)

Old grandmother -0.084
(0.69)

Old Grandfather -0.011
(0.14)

N. Obs 1670 1627 1670 1627 1627

Panel B: Girls

Eligible household*YOUNG 0.50 0.68*
(0.27) (0.37)

Woman eligible *YOUNG 0.60* 0.71*
(0.28) (0.34)

Man eligible*YOUNG -0.078 0.097
(0.51) (0.57)

Old grandmother *YOUNG 0.40
(0.27)

Old grandfather*YOUNG -0.12
(0.35)

Eligible household -0.26* -0.17
(0.13) (0.16)

Woman eligible -0.26 -0.15
(0.14) (0.17)

Man eligible -0.083 -0.11
(0.23) (0.24)

Old grandmother -0.039
(0.13)

Old grandfather 0.027
(0.15)

N. Obs 1574 1533 1574 1533 1533
Notes: Standard errors (robust to correlation of residuals within households and
 heteroscedasticity) in parentheses. 
Family background variables: father’s age and education, mother’s age and education and rural 
or metro residence, family size, number of members aged 0 to 5, 6 to 15, 15 to 24, 24 to 49, above 50 
Age dummies: Dummies for whether the child is born in 1991, 1990,or 1989.

Dependent variable: Height for age Z-score



Table 7: Effect of pension receipt on height for age.
2SLS regressions

(1) (2) (3) (4)

Woman receives pension * YOUNG 0.28 0.084 1.16* 1.06
(0.47) (0.62) (0.56) (0.72)

Man receives pension * YOUNG -0.47 0.70 -0.071 -0.63
(0.71) (1.11) (0.95) (1.62)

Woman eligible -0.15 -0.15
(0.17) (0.17)

Man eligible -0.057 -0.11
(0.21) (0.24)

Old grandmother -0.084 0.029
(0.12) (0.15)

Old grandfather -0.011 -0.038
(0.14) (0.13)

Control variables:
Presence of older members Yes Yes Yes Yes
Family Background variable Yes Yes Yes Yes
Age dummies Yes Yes Yes Yes
N. Obs. 1627 1627 1533 1533
Notes: Standard errors (robust to correlation of residuals within households and
 heteroscedasticity) in parentheses. 
Family background variables: father’s age and education, mother’s age and education and rural 
or metro residence, family size, number of members aged 0 to 5, 6 to 15, 15 to 24, 24 to 49, above 50 
Age dummies: Dummies for whether the child is born in 1991, 1990, or 1989.
The instruments in column (1) and (3) are the interactions woman eligible*YOUNG and man eligible*YOUNG.
The instruments in column (2) and (4) are the interactions old grandmother*YOUNG and
old grandfather*YOUNG

BOYS GIRLS
Dependent variable: Height for age



Table 8: Effect of eligibility on height for age, by gender of the intermediate generation.
OLS regressions

BOYS GIRLS
(1) (3)

Mother’s mother eligible * YOUNG 0.23 0.94
(0.51) (0.56)

Father’s mother  eligible * YOUNG -0.34 0.76
(0.54) (0.53)

Mother’s father eligible * YOUNG -0.70 -0.69
(0.82) (0.65)

Father’s father  eligible * YOUNG 0.36 0.33
(0.81) (0.69)

Control variables:
Family Background variables Yes Yes
Age dummies Yes Yes
Eligibility variables Yes Yes
N. Obs. 1552 1457
Notes: Standard errors (robust to correlation of residuals within households 
 and heteroscedasticity) in parentheses.
Family background variables: father’s age and education, mother’s age 
and education and rural or metro residence family size, number of members aged
 0 to 5, 6 to 15, 15 to 24, 24 to 49, above 50 
Age dummies: Dummies for whether the child is born in 1991, 1990, or 1989.
Eligibility variables:  Mother’s mother eligible ,  Father’s mother  eligible
Mother’s father eligible, Father’s father  eligible (first stages are in table A). 



Table 9: Disposition of income

OLS 2SLS
(1) (2)

Woman’s pension 0.99* 0.82*

income (0.093) (0.16)

Man’s pension 0.78* 0.53*

income (0.13) (0.22)

Non-pension income 0.53* 0.50*

(0.017) (0.041)

Notes: Standard errors in parentheses.
Instruments are : dummies for: head is employed, head holds a regular job, 
a casual wage job, a job an agricultue, sector of the job, employer’s
 type (central or local government, private firm, other),  pay type
 (weekly, fortnightly, monthly), woman eligible and man eligible.

Savings



Table A: First stage regressions: effect of eligibility on pension receipt.
OLS regressions

Woman 
receives 
pension

Man 
receives 
pension

Woman 
receives 
pension 

Man 
receives 
pension 

Woman receives 
pension 

Man receives 
pension 

*YOUNG *YOUNG *YOUNG *YOUNG
(1) (2) (3) (4) (5) (6)

Panel A: Boys
Woman eligible 0.55* 0.021

(0.052) (0.036)
Man eligible 0.028 0.39*

(0.054) (0.067)
Woman eligible  * YOUNG 0.70* 0.025

(0.050) (0.045)

Man eligible * YOUNG -0.071 0.59*
(0.059) (0.069)

Old grandmother * YOUNG 0.43* -0.015
(0.041) (0.038)

Old Grandfather * YOUNG -0.049 0.27*
(0.042) (0.043)

N. Obs 1627 1627 1627 1627 1627 1627

Panel B: Girls
Woman eligible 0.51* 0.025

(0.057) (0.03)
Man eligible 0.077 0.41*

(0.052) (0.064)
Woman eligible  * YOUNG 0.62* 0.017

(0.062) (0.042)
0.12 0.60*

Man eligible * YOUNG (0.10) (0.094)

Old grandmother * YOUNG 0.40* 0.021
(0.041) (0.032)
0.014 0.22*

Old Grandfather * YOUNG (0.045) (0.044)

N. Obs. 1533 1533 1533 1533 1533 1533
Control variables:
Presence of older members Yes Yes No No No No
Family Background variable Yes Yes Yes Yes Yes Yes
Age dummies Yes Yes Yes Yes Yes Yes
Notes: Standard errors (robust to correlation of residuals within households and heteroscedasticity) in parentheses. 
Family background variables: father’s age and education, mother’s age and education and rural or metro residence.
Member age variables: family size, number of members aged 0 to 5, 6 to 15, 15 to 24, 24 to 49, above 50 (columns 3 to 6).
Age dummies: Dummies for whether the child is born in 1991, 1990, or 1989.
Presence of older members: Dummies for whether there is a woman above 50, a man above 50, a woman above 55,
a man above 55, a man above 60.



Table A2: Robustness checks--excluding children born in 1991 or including them in the treatment group

Main 
specification

Childen born in 
1991 excluded

Children born 
01/91-11/91 in 
treatment group

(1) (2) (3)

A-BOYS
YOUNG*woman 0.18 0.29 0.28
eligible (0.32) (0.33) (0.27)

YOUNG*man -0.30 -0.2 -0.08
eligible (0.32) (0.45) (0.37)

B-GIRLS
YOUNG*woman 0.71* 0.75* 0.39
eligible (0.34) (0.35) (0.29)

YOUNG*man 0.097 -0.16 -0.18
eligible (0.57) (0.58) (0.47)
Control variables:
Presence of older members Yes Yes Yes
Family Background variable Yes Yes Yes
Age dummies Yes Yes Yes

Notes: Standard errors (robust to correlation of residuals within households and
 heteroscedasticity) in parentheses. 
Family background variables: father’s age and education, mother’s age and education and rural 
or metro residence, family size, number of members aged 0 to 5, 6 to 15, 15 to 24, 24 to 49, above 50 
Age dummies: Dummies for whether the child is born in 1991, 1990, or 1989.
The instruments in column (1) and (3) are the interactions woman eligible*YOUNG and man eligible*YOUNG.
The instruments in column (2) and (4) are the interactions old grandmother*YOUNG and
old grandfather*YOUNG


