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H{whqvlyh olwhudwxuh rq hfrqrplf lqfhqwlyhv iru uhwluhphqw wuhdwv wkh uhwluhphqw

ghflvlrq hvvhqwldoo| dv d oderu vxsso| lvvxh1 Dffruglqj wr wklv dssurdfk/ zrunhuv

zkr dssurdfk wkh uhwluhphqw djh hydoxdwh wkhlu survshfwlyh vwuhdpv ri zdjhv dqg

shqvlrq sd|phqwv/ dqg fkrrvh wkh uhwluhphqw djh wkdw pd{lpl}hv wkhlu h{shfwhg

ixwxuh xwlolw|1 Vxevwdqwldo hpslulfdo hylghqfh vkrzv wkdw lqfhqwlyhv surylghg e|

vrfldo vhfxulw| v|vwhpv kdyh vwurqj lpsdfw rq wkh oderxu irufh zlwkgudzdo ri

wkh djhg +vhh Oxpvgdlqh dqg Plwfkhoo/ 4<<</ iru d uhfhqw vxuyh|,1 Dfwxduldoo|

xqidlu shqvlrqv hqfrxudjh hduo| uhwluhphqw/ dqg frxqwulhv zlwk pruh jhqhurxv

vrfldo vhfxulw| ehqh�wv whqg wr kdyh orzhu dyhudjh uhwluhphqw djh +Juxehu dqg

Zlvh/ 4<<:,1

Lqwhuhvwlqjo| lq wkh fxuuhqw olwhudwxuh �upv duh jhqhudoo| devhqw iurp wkh

uhwluhphqw ghflvlrq1 Lq d sxuh oderu vxsso| prgho d zrunhu lv iuhh wr fkrrvh wkh

uhwluhphqw gdwh wkdw lv rswlpdo iru klp1 Krzhyhu/ dovr d �up pd| kdyh vwurqj

lqfhqwlyhv wr hqfrxudjh hduo| uhwluhphqw ri lwv zrunhuv1 Vrph hduo| uhwluhphqw

vfkhphv hyhq uhtxluh dq dfwlyh uroh e| �upv1 D w|slfdo h{dpsoh ri wklv lv

wkh xqhpsor|phqw shqvlrq/ ru h{whqghg xqhpsor|phqw ehqh�wv iru zrunhuv

zkr orvh wkhlu mrev diwhu d fhuwdlq djh1 Iru h{dpsoh/ lq wkh Qhwkhuodqgv/ wkh

xqhpsor|hg zkr duh ryhu �iw|0vhyhq |hduv ri djh/ duh qrw uhtxluhg wr vhhn zrun

lq rughu wr nhhs uhfhlylqj wkhlu xqhpsor|phqw ehqh�wv +Olqgherrp/ 4<<;,1 Lq

Jhupdq|/ hduo| uhwluhphqw lv doorzhg rq wkh edvlv ri orqj0whup xqhpsor|phqw dw

wkh djh ri vl{w|1 D w|slfdo od|0r� sdwwhuq wkhuh lv fdoohg wkh �iw|0qlqhu surylvlrq1

Dffruglqjo|/ �upv od| r� wkhlu hpsor|hhv dv pdq| prqwkv ehiruh wkh djh ri vl{w|

dv wkh xqhpsor|phqw lqvxudqfh ehqh�wv odvw +Dqwrolq dqg Vfdushwwd/ 4<<;,1 Lq

Ilqodqg/ wkh xqhpsor|hg zkr orvh wkhlu mrev diwhu wkh djh ri �iw|0�yh duh holjleoh

iru h{whqghg xqhpsor|phqw lqvxudqfh ehqh�wv xqwlo wkh djh ri vl{w|1 Wkhuhdiwhu/

wkh| pd| froohfw xqhpsor|phqw shqvlrq ehqh�wv xqwlo wkh rog0djh uhwluhphqw dw

wkh djh ri vl{w|0�yh1 Dv wkhvh xqhpsor|phqw ehqh�wv duh uhodwlyho| jhqhurxv

dqg uh0hpsor|phqw survshfwv duh volp/ d mre orvv diwhu wkh djh ri �iw|0�yh riwhq

ohdgv wr d shupdqhqw zlwkgudzdo iurp wkh oderxu pdunhw1

Li orqj0whup xqhpsor|phqw lv dq lpsruwdqw h{lw urxwh rxw ri wkh oderxu irufh/

d frpsuhkhqvlyh vwxg| rq hduo| uhwluhphqw vkrxog irfxv rq ghflvlrqv ri erwk wkh

�up dqg wkh zrunhu1 Lq wklv sdshu/ zh vkrz wkdw qhlwkhu wkh vxsso| vlgh/ qru wkh

ghpdqg vlgh dqdo|vlv dorqh fdq h{sodlq wkh oderxu pdunhw ehkdylrxu ri wkh djhg1
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Lqvwhdg/ zh iroorz wkh lghdv ri Ihogvwhlq +4<:9/ 4<:;,/ Wrsho +4<;7, dqg Kxwfkhqv

+4<<<,/ dqg prgho wkh uhwluhphqw ghflvlrq dv d mrlqw rswlpl}dwlrq sureohp iru wkh

zrunhu dqg wkh �up1 D ulvn0qhxwudo �up pd{lpl}hv sur�wv e| hqwhulqj lqwr dq

lpsolflw frqwudfw zlwk d ulvn0dyhuvh zrunhu1 Wklv frqwudfw vshfl�hv zdjhv/ �ulqj

uxohv dqg srvvleoh vhyhudqfh sd|phqwv/ vr wkdw wkh frqwudfw pd{lpl}hv wkh vxp

ri wkh h{shfwhg xwlolwlhv erwk iru wkh zrunhu dqg iru wkh �up1 Dv d uhvxow ri dq

rswlpdo lqvxudqfh prgho/ dq h!flhqw frqwudfw jxdudqwhhv d fhuwdlq xwlolw| ohyho

iru wkh zrunhu/ luuhvshfwlyh ri wkh ghpdqg frqglwlrqv1 Wkhvh ghpdqg frqglwlrqv/

krzhyhu/ lq xhqfh wkh glvsodfhphqw ghflvlrqv ri wkh �up1 Vhsdudwlrqv rffxu

zkhq wkh mrlqw ydoxh ri hpsor|phqw iru wkh zrunhu dqg wkh �up idoov vkruw ri

wkh rxwvlgh rssruwxqlwlhv1

Vrfldo vhfxulw| lq xhqfhv wkh rswlpdo frqwudfw wkurxjk xqhpsor|phqw ehqh0

�wv dqg xqhpsor|phqw shqvlrqv1 Wkh v|vwhp dovr ghwhuplqhv �up oldelolwlhv iru

wkhvh ehqh�wv1 Li wkh xqhpsor|phqw ehqh�wv dqg wkh xqhpsor|phqw shqvlrq

duh qrw ixoo| h{shulhqfh0udwhg/ vrfldo vhfxulw| h�hfwlyho| vxevlgl}hv glvsodfhphqw

ri roghu zrunhuv1 Khqfh/ vrfldo vhfxulw| fdq fuhdwh d phfkdqlvp zkhuh hduo|

uhwluhphqw pd| eh rswlpdo iru wkh zrunhu dqg wkh �up mrlqwo|/ exw qrw rswlpdo

iru wkh vrflhw| dv d zkroh1

Lq wklv hvvd|/ zh �uvw irupxodwh d vlpsoh rswlpdo frqwudfw prgho ri hduo|

uhwluhphqwv1 Zh whvw wkh lpsolfdwlrqv ri wklv prgho xvlqj d olqnhg zrunhu0�up

sdqho gdwd iurp Ilqodqg ryhu wkh shulrg ri 4<;< 0 4<<91 Wkh zrunhu gdwd lqfoxgh

d zhdowk ri lqirupdwlrq rq zdjhv/ hpsor|phqw vshoov dqg wudqvlwlrqv ehwzhhq

hpsor|phqw/ xqhpsor|phqw dqg uhwluhphqw1 Wkh �up gdwd frqwdlq wkh edodqfh

vkhhw dqg lqfrph vwdwhphqw iru wkh �upv1 Wkh nh| ihdwxuh ri wkhvh gdwd vhwv lv

wkh delolw| wr olqn wkh zrunhu dqg wkh �up uhfrugv1

Zh �qg wkdw erwk wkh zrunhu dqg wkh �up lqfhqwlyhv pdwwhu iru hduo| uhwluh0

phqw1 Dq lqfuhdvh ri wkh xqhpsor|phqw ehqh�wv +ru shqvlrqv, dqg d ghfuhdvh

ri wkh �up oldelolw| iru wkhvh ehqh�wv/ hqfrxudjhv glvsodfhphqwv dqg ohdgv wr dq

lqfuhdvh lq hduo| uhwluhphqw1 Krzhyhu/ fkdqjhv lq surgxfwlylw| duh wkh gulylqj

irufh lq hduo| uhwluhphqw1 Zkhq ghpdqg lv kljk/ vrfldo vhfxulw| ehqh�wv kdyh

olwwoh h�hfw rq hduo| uhwluhphqw1 Lq d pdmru uhfhvvlrq/ wkh lqfhqwlyhv kdyh d kxjh

lpsdfw rq wkh hduo| zlwkgudzdo iurp wkh oderu pdunhw1
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R!fldo uhwluhphqw djh lq Ilqodqg lv vl{w|0�yh1 Krzhyhu/ rqo| d vpdoo iudfwlrq ri

wkh zrunhuv dfwxdoo| vwd| lq wkh oderu irufh xqwlo wklv djh1 Wklv lv pdlqo| gxh wr

hduo| uhwluhphqw surylvlrqv1 Hduo| uhwluhphqw lv dydlodeoh iru wkh glvdeohg dqg wkh

orqj0whup xqhpsor|hg4 1 Lq 4<<;/ dssur{lpdwho| kdoi ri wkh �iw|0�yh wr vl{w|0

irxu |hdu 0rogv uhfhlyhg shqvlrq ehqh�wv +Fhqwudo Shqvlrq Vhfxulw| Lqvwlwxwh

5333,1

Iljxuh 4 vkrzv wkh vkduh ri lqglylgxdov lq gl�huhqw oderxu pdunhw vwdwhv lq

4<<;1 Wkh hpsor|phqw vkduh idoov zlwk djh 0 vshfldoo| diwhu wkh djh ri �iw|0

�yh1 Diwhu wkh djh ri vl{w|0�yh/ yluwxdoo| doo lqglylgxdov uhfhlyh rog0djh shqvlrq1

Wklv lv qrw rqo| ehfdxvh wkh suredelolw| ri uhwluhphqw lv kljk dw wklv djh/ exw

dovr ehfdxvh doo hduo| uhwluhphqw ehqh�wv duh whfkqlfdoo| frqyhuwhg wr rog0djh

shqvlrqv dw wkh djh ri vl{w|0�yh1

Glvdelolw| shqvlrq lv wkh prvw frpprq irup ri hduo| h{lw iurp wkh oderu

pdunhw dv doprvw wkluw| shu fhqw ri wkh �iw|0�yh wr vl{w|0irxu |hdu rogv zhuh rq

d glvdelolw| shqvlrq lq 4<<; +Fhqwudo Shqvlrq Vhfxulw| Lqvwlwxwh 5333,1 Glvdelolw|

shqvlrqv duh dydlodeoh iru hpsor|hhv zkr vx�hu iurp ghwhulrudwhg khdowk1 Glv0

delolw| shqvlrq ehqh�wv duh urxjko| htxdo wr wkh shqvlrq ehqh�wv wkdw d shuvrq

zrxog eh hqwlwohg wr/ li kh uhwluhg zlwk dq rog djh shqvlrq1 Xqwlo uhfhqwo|/ qr

dfwxduldo dgmxvwphqwv zhuh pdgh iru hduolhu uhwluhphqw1 Wkhuh duh wzr w|shv ri

glvdelolw| shqvlrqv= qrupdo glvdelolw| shqvlrq dqg lqglylgxdo hduo| uhwluhphqw1

Qrupdo glvdelolw| shqvlrq lv dydlodeoh lq doo djh jurxsv1 Dssurydo iru wkh shq0

vlrq ehqh�wv lv vxemhfw wr phglfdo hydoxdwlrq e| d shqvlrq lqvxudqfh sk|vlfldq1

Wkh vhfrqg glvdelolw| shqvlrq/ lqglylgxdo hduo| uhwluhphqw/ kdv d plqlpxp djh

wkdw zdv udlvhg iurp �iw|0�yh wr �iw|0hljkw lq 4<<75 1 Lqglylgxdo hduo| uhwluhphqw

dovr uhtxluhv phglfdo h{dplqdwlrq/ exw wkh khdowk fulwhuld duh ohvv vwulqjhqw1 Iru

h{dpsoh/ h{kdxvwlrq dw zrun/ vwudlq ri wkh fxuuhqw mre/ djhlqj lq jhqhudo dqg

wkh ohqjwk ri wkh fduhhu fdq d�hfw dssurydo ghflvlrqv1

Dfwlyh oderxu pdunhw surjudpph/ xqhpsor|phqw dqg xqhpsor|phqw shq0

vlrq vkduhv lq �jxuh 4 iroorz wkh lqvwlwxwlrqdo ihdwxuhv ri wkh vrfldo vhfxulw|

4 Lq dgglwlrq wr wkh hduo| uhwluhphqw surylvlrqv gxh wr xqhpsor|phqw dqg glvdelolw|/ wkhuh

duh vrph rffxsdwlrq0vshfl�f shqvlrq vfkhphv zkhuh uhwluhphqw fdq rffxu ehiruh wkh r!fldo

uhwluhphqw djh1 Xqwlo 4<<8/ wkh eljjhvw vxfk vfkhph zdv lq wkh sxeolf vhfwru zkhuh wkh rog0djh

uhwluhphqw frxog rffxu dw wkh djh ri 961
5 Lq 5333/ wkh plqlpxp djh iru wkh lqglylgxdo hduo| uhwluhphqw zdv ixuwkhu udlvhg wr vl{w|1
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Iljxuh 4= Oderxu Pdunhw Vkduhv e| Djh lq 4<<;

v|vwhp6 1 Wkh vkduh ri wkrvh lq dfwlyh oderxu pdunhw surjudpphv skdvhv rxw

dw wkh djh ri �iw|0�yh vlqfh wkh xqhpsor|hg fdq/ iurp wklv djh rq/ nhhs wkhlu

hduqlqjv0uhodwhg xqhpsor|phqw lqvxudqfh ehqh�wv xqwlo wkh djh vl{w|1 Dw wkh

djh ri vl{w| yluwxdoo| doo xqhpsor|hg frqyhuw wr xqhpsor|phqw shqvlrq7 1

Xqhpsor|phqw shqvlrq lv dydlodeoh iru wkh orqj0whup xqhpsor|hg diwhu wkh

djh ri vl{w|1 Wkh rqo| rwkhu uhtxluhphqw lv wkdw wkh shuvrq kdv uhfhlyhg xqhp0

sor|phqw ehqh�wv iru wkh plqlpxp ri 833 gd|v8 1 Wkh ohyho ri wkh xqhpsor|phqw

shqvlrq ehqh�wv lv djdlq doprvw htxdo wr wkh rog djh shqvlrq ehqh�wv1 Xqwlo

4<<9/ qr dfwxduldo dgmxvwphqwv zhuh pdgh iru hduo| uhwluhphqw1 Lq 4<<;/ do0

6Prvw frxqwulhv gr qrw kdyh d vhsdudwh v|vwhp iru wkh xqhpsor|phqw shqvlrq1 Lq Ilqodqg/

krzhyhu/ wkhuh lv d glvwlqfwlrq ehwzhhq xqhpsor|phqw dqg xqhpsor|phqw shqvlrq1 Jhqhudoo|

wkh xqhpsor|phqw shqvlrq ehqh�w lv kljkhu wkdq wkh xqhpsor|phqw ehqh�w1 Pruhryhu/ wkhuh

lv d juhdwhu fkdqfh wkdw wkh iruphu zloo eh vxemhfwhg wr dfwlyh oderxu pdunhw srolflhv ru fxwv

lq wkh ixwxuh shqvlrq ehqh�wv1
7Wkh vpdoo wdlo ri wkh xqhpsor|hg eh|rqg wklv djh frqvlvwv ri wkrvh xqhpsor|hg zkr kdyh

hlwkhu qrw |hw uhfhlyhg wkh plqlpxp ri 833 gd|v ri wkh xqhpsor|hphqw ehqh�w ru grq*w kdyh

d uljkw wr wkh xqhpsor|phqw shqvlrq1
8Ehiruh 4<<7/ wkh xqhpsor|hg kdg wr uhfhlyh xqhpsor|phqw ehqh�wv iru rqh |hdu lq rughu

wr txdoli| iru wkh xqhpsor|phqw shqvlrq1 Lq 4<<7/ wklv uhtxluhphqw zdv lqfuhdvhg wr wzr |hduv

+wkdw lv/ 833 gd|v,1
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Iljxuh 5= Wkh Xqhpsor|phqw Wxqqho

prvw wzhqw| shu fhqw ri wkh vl{w| wr vl{w|0irxu |hdu0rogv uhfhlyhg xqhpsor|phqw

shqvlrq +Fhqwudo Shqvlrq Vhfxulw| Lqvwlwxwh 5333,1

Dqrwkhu lpsruwdqw ihdwxuh ri wkh xqhpsor|phqw lqvxudqfh v|vwhp lv wkh h{0

whqvlrq ri wkh pd{lpxp gxudwlrq ri wkh xqhpsor|phqw ehqh�wv iru wkrvh zrun0

huv zkr orvh wkhlu mrev diwhu wkh djh ri �iw|0�yh9 1 Wkhvh zrunhuv duh hqwlwohg

wr wkh xqhpsor|phqw ehqh�wv eh|rqg wkhlu qrupdo gxudwlrq1 Xqhpsor|phqw

ehqh�wv odvw xqwlo wkh djh ri vl{w| zkhq wkh xqhpsor|hg ehfrph holjleoh iru

wkh xqhpsor|phqw shqvlrq1 Wkh frpelqdwlrq ri wkh h{whqghg xqhpsor|phqw

ehqh�wv dqg wkh xqhpsor|phqw shqvlrq ehqh�wv lv frpprqo| fdoohg wkh �xq0

hpsor|phqw wxqqho� +suhvhqwhg lq �jxuh 5,1

Wkh xqhpsor|phqw wxqqho jhqhudwhv vwurqj lqfhqwlyhv wr shupdqhqwo| zlwk0

gudz iurp wkh oderu pdunhw/ xs wr whq |hduv ehiruh wkh rog0djh uhwluhphqw1 Vlqfh

lw lv srvvleoh wkdw d qhz mre/ li dydlodeoh dw doo/ zrxog |lhog orzhu xqhpsor|phqw

dqg shqvlrq ehqh�wv/ wkh xqhpsor|hg riwhq kdyh plqlpdo lqfhqwlyhv wr vhdufk

iru zrun1 Wkhuhiruh/ d mre orvv diwhu wkh djh ri �iw|0�yh riwhq ohdgv wr shupdqhqw

qrq0hpsor|phqw1

Wdeoh 4 vkrzv wkh dqqxdo xqhpsor|phqw ehqh�wv dqg wkhlu gxudwlrq iru d ph0

gldq lqfrph zrunhu zkr orvhv klv mre dw ru diwhu wkh djh ri �iw|1 Li wkh hpsor|hh

orvhv klv mre ehiruh wkh djh ri �iw|0�yh/ kh pd| uhfhlyh wkh hduqlqjv0uhodwhg xq0

hpsor|phqw ehqh�w iru wkh pd{lpxp ri wzr |hduv1 Diwhu wklv kh lv hqwlwohg wr

wkh oderxu pdunhw vxssruw xqwlo wkh rog0djh shqvlrq1 Dv vkrzq lq wkh wdeoh/

wkh oderxu pdunhw vxssruw lv frqvlghudeo| vpdoohu wkdq wkh xqhpsor|phqw ehq0

h�w: 1 Li wkh hpsor|hh orvhv klv mre diwhu wkh djh ri �iw|0�yh/ kh fdq �uvw uhfhlyh

9Djh olplw iru wkh h{whqvlrq ri wkh xqhpsor|phqw ehqh�wv zdv udlvhg iurp 86 wr 88 lq

4<<:1
:Xqhpsor|phqw ehqh�wv lq wkh wdeoh duh fdofxodwhg iru wkh phgldq lqfrph zrunhu1 Zlwk

orzhu lqfrph/ wkh xqhpsor|phqw ehqh�w lv orzhu/ exw lw qhyhu idoov ehorz wkh oderu pdunhw

8



djh dw xqhpso ehqh�wv oderxu pdunhw xqhpso shqvlrq dyhudjh

mre orvv vxssruw dqq1 ehqh�w

xqwlo djh 98

gxudwlrq dprxqw gxudwlrq dprxqw gxudwlrq dprxqw

83 5 ;9/8<5 46 63/<93 0 0 6;/6:;

84 5 ;9/8<5 45 63/<93 0 0 6;/<3:

85 5 ;9/8<5 44 63/<93 0 0 6</84<

86 5 ;9/8<5 43 63/<93 0 0 73/565

87 5 ;9/8<5 < 63/<93 0 0 74/3:8

88 8 ;9/8<5 0 0 8 96/3<: :7/;78

89 7 ;9/8<5 0 0 8 96/3<: :6/86<

8: 6 ;9/8<5 0 0 8 96/3<: :4/<3;

8; 5 ;9/8<5 0 0 8 96/3<: 9</;43

8< 5 ;9/8<5 0 0 7 96/3<: :3/<5<

93 5 ;9/8<5 0 0 6 96/3<: :5/7<8

Wdeoh 4= Xqhpsor|phqw Ehqh�wv dqg Xqhpsor|phqw Shqvlrqv e| wkh Djh ri

wkh Mre Orvv

Qrwhv= Dqqxdo xqhpsor|phqw ehqh�wv duh fdofxodwhg iru d ixoo0wlph zrunhu zkr hduqv wkh

phgldq dqqxdo lqfrph lq 4<<; +468/933 ILP,/ dqg zkr lv fryhuhg e| wkh xqhpsor|phqw

lqvxudqfh v|vwhp1 Shqvlrq fdofxodwlrqv xvh wkh vdph phgldq zdjh dv d edvh zdjh dqg

dvvxph wkdw wkh zrunhu kdv kdg wkh vdph sulydwh vhfwru mre zlwk 418 shu fhqw shqvlrq

dffuxdo udwh iru wkluw| |hduv1 Pruhryhu/ kh lv dvvxphg wr eh vlqjoh dqg olylqj lq wkh pruh

h{shqvlyh frppxqlw| 0jurxslqj1

wkh hduqlqjv0uhodwhg xqhpsor|phqw ehqh�wv xqwlo wkh djh ri vl{w|/ dqg wkhq kh

uhfhlyhv wkh xqhpsor|phqw shqvlrq xqwlo wkh rog0djh uhwluhphqw1 Ehfdxvh wkh

frpelqdwlrq ri wkh xqhpsor|phqw lqvxudqfh ehqh�w dqg xqhpsor|phqw shq0

vlrq ehqh�w lv frqvlghudeo| juhdwhu wkdq wkh frpelqdwlrq ri wkh xqhpsor|phqw

lqvxudqfh ehqh�w dqg oderxu pdunhw vxssruw/ wkhuh lv d glvfuhwh mxps lq wkh

dyhudjh dqqxdo ehqh�wv li wkh mre orvv rffxuv diwhu wkh djh ri �iw|0�yh; 1

Iljxuh 6 suhvhqwv xqhpsor|phqw udwh wlph vhulhv iru wkh roghu djh jurxsv lq

Ilqodqg< 1 Wkh �jxuh vkrzv krz wkh Ilqqlvk hfrqrp| h{shulhqfhg lwv odujhvw

shdfhwlph uhfhvvlrq lq wkh ehjlqqlqj ri wkh 4<<3*v1 Xqhpsor|phqw udwhv urvh

udslgo| lq doo djh jurxsv/ exw wkh ulvh lq wkh xqhpsor|phqw udwh zdv pxfk

juhdwhu iru wkh zrunhuv zkr zhuh holjleoh iru wkh h{whqghg xqhpsor|phqw ehq0

vxssruw1
;Wdeoh 4 vkrzv wkdw wkh iruphu frpelqdwlrq lv derxw 41; wlphv wkh odwwhu iru wkh phgldq

zrunhu1
<Fodvvl�fdwlrq fkdqjh uhqghuv wkh vhulhv sulru wr 4<;< ohvv frpsdudeoh wr wkh vhulhv wkhuh0

diwhu1 Wkh rog fodvvl�fdwlrq fulwhuld zrxog |lhog kljkhu xqhpsor|phqw udwhv vlqfh 4<;<1 Wkh

gl�huhqfh fdq eh vhyhudo shufhqwdjh srlqwv1

9



0

5

10

15

20

25

19
70

19
73

19
76

19
79

19
82

19
85

19
88

19
90

19
93

19
96

19
99

year

p
e

rc
e

n
ta

g
e 45-49

50-54

55-59

60-64

Iljxuh 6= Xqhpsor|phqw Udwhv iru Roghu Djh Jurxsv

h�wv +djh jurxs 8808< lq wkh �jxuh,1 Lw/ wkhuhiruh/ dsshduv wkdw wkh uhgxfwlrq

lq hpsor|phqw odujho| ihoo rq wkh zrunhuv zkr vx�huhg �qdfldoo| ohdvw iurp xq0

hpsor|phqw1 Wkh xqhpsor|phqw udwhv duh orzhu diwhu wkh djh vl{w|/ ehfdxvh

lqglylgxdov lq wklv djh jurxs duh douhdg| lq wkh xqhpsor|phqw shqvlrq1 Zlwk0

rxw wkh �qdqfldo lqfhqwlyhv ri wkh xqhpsor|phqw wxqqho/ lw lv gl!fxow wr h{sodlq

zk| wkh xqhpsor|phqw udwhv iru wkh �iw|0�yh wr �iw|0qlqh |hdu rogv zhuh pruh

wkdq whq shufhqwdjh srlqwv kljkhu lq wkh qlqhwlhv wkdq wkh xqhpsor|phqw udwhv

iru wkh |rxqjhu zrunhuv1

Wklv gl�huhqfh grhv qrw rffxu lq wkh suhylrxv ghfdghv1 Wkhuh zdv doprvw

qr gl�huhqfh lq wkh xqhpsor|phqw udwhv ri wkhvh djh jurxsv1 \hw/ wkh lqfhqwlyh

vwuxfwxuh kdv qrw vxevwdqwldoo| fkdqjhg ehwzhhq wkh ghfdghv1 Wklv fdq dovr eh

vkrzq e| fkdqjlqj wkh {0d{lv iurp |hduv wr djh 0 dv lq �jxuh 743 1 Lq wkh odwh

4<;3v dqg hduo| 4<<3v/ xqhpsor|phqw udwhv zhuh vlplodu lq doo djh jurxsv xqwlo

wkh plqlpxp djh iru wkh xqhpsor|phqw shqvlrq +93,1 Gxulqj dqg diwhu wkh

uhfhvvlrq/ vwduwlqj lq 4<<5/ wkhuh lv d kxps lq wkh xqhpsor|phqw udwhv durxqg

43Qrwh wkdw wkh �jxuh 7 suhvhqwv wkh xqhpsor|hg ri wkh djh jurxs zkuhdv wkh �jxuh 6

suhvhqwv wkh xqhpsor|hg ri wkh oderxu irufh +wkh odwwhu h{foxghv shqvlrqhuv,1 Wkhuhiruh/ wkh

udwhv duh qrw gluhfwo| frpsdudeoh1

:



wkh plqlpxp djh iru wkh xqhpsor|phqw wxqqho44 1 Khqfh/ wkh lqfhqwlyhv ri wkh

wxqqho vwduwhg wr pdwwhu rqo| vlqfh wkh uhfhvvlrq1
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Iljxuh 7= Xqhpsor|hg e| Djh

Wr ghprqvwudwh wkdw d mre orvv diwhu wkh holjlelolw| djh iru wkh wxqqho riwhq

ohdgv wr shupdqhqw zlwkgudzdo iurp wkh oderu pdunhw/ zh dovr orrnhg dw wkh

oderxu pdunhw sdwkv iru d qxpehu ri |hduv diwhu idoolqj xqhpsor|hg1 Lq �jxuhv

8 dqg 9 zh iroorz hpsor|hhv zkr orvw wkhlu mrev lq 4<<51 Wkhvh hpsor|hhv zhuh

hpsor|hg dw wkh hqg ri 4<<4/ exw xqhpsor|hg dw wkh hqg ri 4<<51 Wkh �uvw

�jxuh +�jxuh 8, lv iru wkrvh zkr zhuh holjleoh iru wkh xqhpsor|phqw wxqqho +djh

jurxsv ri 87 wr 97,/ dqg/ wkh vhfrqg lv iru d |rxqjhu djh jurxs +73 wr 78,1

Rqh |hdu diwhu ehfrplqj xqhpsor|hg +wkdw lv/ dw wkh hqg ri 4<<6,/ ohvv wkdq

hljkw shu fhqw ri wkh roghu frkruwv zhuh uh0hpsor|hg +�jxuh 8,1 Wkh fruuhvsrqg0

lqj vkduh ri wkh |rxqjhu djh jurxs lv pruh wkdq wkluw|0wzr shu fhqw +�jxuh 9,1

Ryhu wlph/ wkh vkduh ri wkh uh0hpsor|hg ri wkh |rxqjhu djh frkruwv lqfuhdvhv1

Wkh uhyhuvh lv wuxh iru wkh roghu djh frkruwv1 Prvw xqhpsor|hg lq wkh roghu

frkruwv hqg xs lq wkh xqhpsor|phqw shqvlrq/ dqg odwhu lq wkh rog0djh shqvlrq1

44Plqlpxp djh iru wkh wxqqho zdv 86 iru wkh |hduv sulru wr 4<<:/ dqg 88 vlqfh wkhq1

;
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Iljxuh 8= Oderxu Pdunhw Vwdwhv diwhu Ehfrplqj Xqhpsor|phqw lq 4<<5 +Hp0

sor|hg lq 4<<4, 0 Holjleoh iru wkh Xqhpsor|phqw Shqvlrq Wxqqho
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Iljxuh 9= Oderxu Pdunhw Vwdwhv diwhu Ehfrplqj Xqhpsor|hg lq 4<<5 +Hpsor|hg

lq 4<<4, 0 Qrw Holjleoh iru wkh Xqhpsor|phqw Shqvlrq Wxqqho
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Xqhpsor|phqw ehqh�wv duh �qdqfhg e| xqhpsor|phqw lqvxudqfh ixqgv1 Wkh

ixqgv froohfw xqhpsor|phqw lqvxudqfh frqwulexwlrqv iurp hpsor|hhv dqg hp0

sor|huv/ dqg uhfhlyh �vfdo wudqvihuv gluhfwo| iurp wkh jryhuqphqw1 Hduo| uhwluh0

phqw shqvlrqv duh pdlqo| �qdqfhg e| hpsor|hu frqwulexwlrqv45 1 Xqhpsor|phqw

lqvxudqfh frqwulexwlrqv gr qrw ghshqg rq wkh xqhpsor|phqw ehqh�wv uhfhlyhg

e| wkh glvsodfhg zrunhuv ri hdfk �up1 Lq frqwudvw/ xqhpsor|phqw dqg glvdelolw|

shqvlrq frqwulexwlrqv duh sduwldoo| h{shulhqfh0udwhg1 Wkh ghjuhh ri h{shulhqfh0

udwlqj ghshqgv rq wkh �up vl}h +qxpehu ri hpsor|hhv,1 Vpdoo �upv zlwk ohvv

wkdq �iw| hpsor|hhv sd| d �{hg udwh shqvlrq frqwulexwlrq/ luuhvshfwlyh ri krz

pdq| ri wkhlu hpsor|hhv uhwluh1 Wkh odujhvw �upv/ zlwk pruh wkdq wkrxvdqg

hpsor|hhv/ sd| wkh ixoo frvw ri wkh glvdelolw| shqvlrqv uhfhlyhg e| wkhlu iruphu

hpsor|hhv46 1 Iru wkh phglxp vl}h �upv/ glvdelolw| shqvlrq frqwulexwlrqv duh d

zhljkwhg dyhudjh ri wkh  dw udwh ri wkh vpdoo �upv dqg wkh ixoo oldelolw| ri wkh

odujhvw �upv1 Oldelolwlhv iru wkh xqhpsor|phqw shqvlrqv duh fdofxodwhg vlploduo|/

h{fhsw wkdw wkh pd{lpxp oldelolw| lv �iw| shu fhqw ri wkh shqvlrq ehqh�w1 Wklv

pd{lpxp dssolhv wr doo �upv zlwk pruh wkdq wkuhh0kxqguhg hpsor|hhv47 1

Lq wklv vhfwlrq zh vwdwhg wkdw wkh glvsodfhg zrunhuv duh holjleoh wr wkh h{0

whqghg xqhpsor|phqw ehqh�wv dqg wkh xqhpsor|phqw shqvlrq dw wkh djh ri

�iw|0�yh/ |lhoglqj wkhp d frqvlghudeoh fkdqjh lq wkh �qdqfldo lqfhqwlyhv dw wklv

djh1 Zh dovr vkrzhg wkdw wkh xqhpsor|hg udwhv mxps dw wklv djh1 Zh/ wkhuh0

iruh/ frqfoxghg wkdw wkh �qdqfldo lqfhqwlyhv kdyh dq lpsdfw rq wkh wlplqj ri wkh

oderxu pdunhw zlwkgudzdo1 Krzhyhu/ d sxuh oderxu vxsso| h{sodqdwlrq vhhpv

lqvx!flhqw ehfdxvh wkh lqfhqwlyhv pdwwhuhg rqo| lq d uhfhvvlrq1 Wkhuhiruh/ wkh

ghpdqg frqglwlrqv pxvw dovr sod| d uroh lq wkh hduo| uhwluhphqwv1 Sxuh oderxu

ghpdqg h{sodqdwlrq lv xqvdwlvidfwru|/ vlqfh lw lv kdug wr dujxh wkdw wkh surgxf0

wlylw| ri d zrunhu vxgghqo| idoov dw wkh djh ri �iw|0�yh zkhq wkh glvsodfhphqw

suredelolw| lv kljkhvw1 Pruhryhu/ wdujhwwlqj wkh glvsodfhpwqv wr wklv djh jurxs

vhhpv luudwlrqdo ehfdxvh wkhvh djh jurxsv |lhog dq xqhpsor|phqw shqvlrq old0

elolw| wr �upv1 Lw zrxog eh fkhdshu iru wkhp wr �uh wkh |rxqjhu zrunhuv1 \hw/

wkh �up ehkdylrxu fdq vwloo eh udwlrqdo/ li zh dvvxph wkdw wkh �up wdnhv lqwr

dffrxqw wkh zhoiduh ri lwv hpsor|hhv1 Ehfdxvh qhlwkhu wkh vxsso| vlgh qru wkh gh0

45Vlqfh 4<<7 dovr hpsor|hhv kdyh sdlg d vkduh ri wkh shqvlrq frqwulexwlrqv1
46 Lq sudfwlvh/ wklv lv grqh e| vhwwlqj wkh hpsor|huv* glvdelolw| shqvlrq lqvxudqfh frqwulexwlrqv

dffruglqj wr wkh frvw ri glvdelolw| shqvlrq sd|phqwv1
47Wkh h{shulhqfh udwlqj zdv fkdqjhg lq 53331 Fxuuhqwo|/ erwk wkh glvdelolw| dqg wkh xqhp0

sor|phqw shqvlrqv |lhog/ dw wkh pd{lpxp/ dq ;3 shu fhqw oldelolw| iru wkh �up1 H{shulhqfh

udwlqj/ krzhyhu/ grhvq*w/ hyhq wrgd|/ h{whqg wr wkh xqhpsor|phqw ehqh�w shulrg1

43



pdqg vlgh h{sodqdwlrq lv dorqh vx!flhqw/ zh vhhn h{sodqdwlrq lq d prgho zkhuh

�upv dqg hpsor|hhv ghflgh rq hduo| uhwluhphqwv fr0rshudwlyho|1
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Wr h{sodlq wkh vw|ol}hg idfwv suhvhqwhg lq wkh suhylrxv fkdswhu zh irupxodwh dq

lpsolflw frqwudfw prgho1 Wkh prgho lv d vlpsol�fdwlrq ri wkh prghov suhvhqwhg

e| Kxwfkhqv +4<<<, dqg Duqrww hw do1 +4<;;,1 Hpslulfdo lpsolfdwlrqv ri wkh

prgho zloo eh whvwhg lq wkh qh{w vhfwlrq1

Wkh prgho dvvxphv ulvn0qhxwudo �upv dqg ulvn0dyhuvh zrunhuv/ zlwk qr sul0

ydwh lqirupdwlrq1 Wkhvh wzr sduwlhv/ �upv dqg hpsor|hhv/ hqwhu lqwr d frqwudfw

lq wkh �uvw shulrg1 Lq wkh �uvw shulrg/ wkhuh lv xqfhuwdlqw| derxw wkh surgxfwly0

lw| dqg wkh ydoxh ri ohlvxuh lq wkh vhfrqg shulrg1 Wkh frqwudfw vshfl�hv zdjhv

lq erwk shulrgv/ �ulqj uxohv dqg srvvleoh vhyhudqfh sd|phqwv iru wkh glvsodfhg

zrunhuv1

Lq wkh vhfrqg shulrg/ pdujlqdo surgxfw ri oderxu +�, dqg prqhwdu| htxlyd0

ohqw ri wkh zrunhuv* ydoxdwlrq ri ohlvxuh +}, duh sxeolfo| uhyhdohg1 Wkh �up wkhq

pdnhv �ulqj ghflvlrqv edvhg rq wklv lqirupdwlrq1 Pdujlqdo surgxfw ri oderu lv

d ixqfwlrq ri wkh djjuhjdwh ghpdqg frqglwlrqv1 Zh dvvxph/ zlwkrxw dq| orvv ri

jhqhudolw|/ wkdw wkh pdujlqdo surgxfw fdq eh hlwkhu kljk +�K, ru orz +�O,> hdfk

rffxuulqj zlwk �iw| shu fhqw suredelolw|1

Jryhuqphqw r�huv shqvlrq2vrfldo vhfxulw| ehqh�wv iru wkh xqhpsor|hg +jx,/

rxw ri zklfk �upv sd| rqo| d vkduh +ox,1 Pruhryhu/ hdfk hpsor|hh kdv dq

h{rjhqrxv suredelolw| +g, ri ehfrplqj glvdeohg dqg rewdlqlqj d glvdelolw| ehqh�w

+jg,1 Ilup sd|v d vkduh +og, ri wklv glvdelolw| ehqh�w1

Doo hpsor|hhv zrun lq wkh �uvw shulrg1 Lq wkh vhfrqg shulrg/ li surgxfwlylw|

lv kljk/ hdfk �up uhwdlqv lwv zrunhuv zlwk fhuwdlqw| dqg sd|v wkhp d zdjh +zK,1

Li surgxfwlylw| lv orz/ wkh �up hlwkhu nhhsv wkh zrunhu dqg sd|v wkh zrunhu d

zdjh +zO,/ ru lw �uhv klp1 Ilulqj ghflvlrqv duh pdgh hdfk shulrg sulru wr wkh

lqflghqfh ri glvdelolw|1 Ehorz zh ghqrwh wkh �ulqj suredelolw| e| s1 Vlqfh doo

zrunhuv duh lghqwlfdo/ zh frxog htxdoo| vwdwh wkdw wkh �up �uhv d iudfwlrq s ri

lwv zrunhuv1 Ilup sd|v wkh glvsodfhg zrunhuv d vhyhudqfh sd| +v,1 Lq wkh fdvh

ri glvdelolw|/ lqglylgxdov rewdlq d frpsdudeoh oxps vxp sd|phqw +l,1 Wklv fdq

eh wkrxjkw ri dv d sulydwh glvdelolw| lqvxudqfh1

Ilup pd{lpl}hv sur�wv wdnlqj lqwr dffrxqw zrunhuv* uhvhuydwlrq xwlolw| dqg

wkh glvdelolw| ulvn1 Li wkh �up nhhsv d zrunhu/ dqg wkh zrunhu lv qrw glvdeohg/

wkh �up*v sur�wv duh wkh gl�huhqfh ehwzhhq wkh pdujlqdo surgxfw ri oderxu dqg

wkh zdjh sdlg wr wkh zrunhu +�l � zl,1 Li wkh zrunhu lv �uhg/ wkh �up sd|v wkh
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vhyhudqfh sd|phqw +v, dqg d iudfwlrq ri wkh xqhpsor|phqw ehqh�wv +oxjx,1 Wkh

�up sur�wv duh wkhq �+v . oxjx,= Li wkh zrunhu hqwhuv lqwr glvdelolw|/ wkh �up

vlploduo| sd|v d sulydwh lqvxudqfh +l, dqg d iudfwlrq ri wkh glvdelolw| ehqh�wv

+ogjg,1 Khqfh/ lwv sur�wv duh �+l. ogjg,= Ilup*v h{shfwhg sur�wv lq wkh fdvh ri

kljk dqg orz surgxfwlylw| duh jlyhq lq htxdwlrqv 4 dqg 51

�K @ +4� g, � +�K � zK,� g � +ogjg . l, +4,

�O @ +4� s, � ^+4� g, � +�O � zO,� g � +ogjg . l,` +5,

�+s, � +v. oxjx,>

zkhuh �K duh wkh sur�wv lq wkh kljk surgxfwlylw| fdvh dqg �O wkh sur�wv lq

wkh orz surgxfwlylw| fdvh1 Uhvw ri wkh qrwdwlrq zdv jlyhq deryh1

Zrunhu*v h{shfwhg xwlolw| frqvlvwv ri wkuhh hohphqwv1 Li wkh zrunhu lv qrw

�uhg dqg qrw glvdeohg/ kh uhfhlyhv xwlolw| iurp zdjhv +X+zl,,/ zkhuh X+=, lv wkh

vwdqgdug xwlolw| ixqfwlrq zlwk X 3 A 3 dqg X 33 ? 31 Lq wkh fdvh ri glvdelolw|/ wkh

zrunhu uhfhlyhv wkh glvdelolw| ehqh�wv +jg,/ wkh lqvxudqfh sd|phqw +l, dqg wkh

ydoxh ri ohlvxuh +},1 Li wkh zrunhu lv �uhg/ kh uhfhlyhv wkh xqhpsor|phqw ehqh�w

+jx,/ wkh vhyhudqfh sd| +v, dqg wkh ydoxh ri ohlvxuh +},1 H{shfwhg zrunhu xwlolw|

lq orz dqg kljk surgxfwlylw| vfhqdulrv lv jlyhq lq htxdwlrqv 6 dqg 71

XK @

]
}

^+4� g, � X+zK, . g �X+jg . l. },`i+},g} +6,

XO @

]
}

i+4� s, � ^+4� g, � X+zO, . g � X+jg . l. },` +7,

.+s, � X+v. jx . },ji+},g}>

zkhuh XK lv wkh xwlolw| zkhq surgxfwlylw| lv kljk/ dqg XO lv wkh xwlolw| zkhq

surgxfwlylw| lv orz1 Uhvw ri wkh qrwdwlrq zdv jlyhq deryh1

Wkh rswlpdo frqwudfw vhwv +s> v> l> zK > zO, wr pd{lpl}h sur�wv1 Khqfh/ wkh

�up pd{lpl}hv H+�, vxemhfw wr H+X, @ X dqg 3 � s � 41 Glvdelolw| ulvn

+g, lv h{rjhqrxv/ dqg khqfh g lv qrw d ghflvlrq yduldeoh1 Wkh ehqh�w ohyhov iru

glvdelolw| dqg xqhpsor|phqw +jg> jx,/ dv zhoo dv wkh oldelolw| vkduhv ri wkh �up

+og> ox,/ duh vwdwhg lq odz1 Vr iurp wkh shuvshfwlyh ri wkh �up/ wkhvh duh qrw

ghflvlrq yduldeohv1 Odjudqjhdq ri wkh �up*v pd{lplvdwlrq sureohp lv jlyhq lq

htxdwlrq 81

O @ 3=8 � ^+4� g, � +�K � zK,� g � +ogjg . l,` +8,
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.3=8 � ^+4� s, � ^+4� g, � +�O � zO,� g � +ogjg . l,`� ^s � +v. oxjx,``

.�4 � i3=8 �

]
}

^+4� g, � X+zK, . g � X+jg . l. },`i+},g}

.3=8 �

]
}

^+4� s, � ^+4� g, � X+zO, . g � X+jg . l. },`

.s � X+v. jx . },`i+},g} � Xj

.�5 � s

.�6 � +4� s,

Wkh �uvw rughu frqglwlrqv duh jlyhq lq htxdwlrqv 90431

OzK @ �3=8 � +4� g, . �4 � 3=8 � +4� g, � X 3+zK, @ 3 +9,

OzO @ �3=8 � +4� s, � +4� g, . �4 � 3=8 � +4� s, � +4� g, � X 3+zO, @ 3 +:,

Os @ 3=8 � ^�+4� g, � +�O � zO, . g � +ogjg . l,� +v. oxjx,` . +;,

�4 � 3=8 � ^�+4� g, � X+zO,� g � X+jg . l. }, . X+v. jx . },` . �5 � �6 @ 3

Ov @ �3=8 � s. 3=8 � �4 � s � X
3+v. j . }, @ 3 +<,

Ol @ �3=8 � g� 3=8 � +4� s, � g. �4 � 3=8 � ^g � X
3+jg . l. }, +43,

.+4� s, � g � X 3+jg . l. },` @ 3

Iurp 9/ :/ < dqg 43/ zh vhh wkdw wkh zrunhu uhfhlyhv wkh vdph xwlolw| lq hdfk

ri wkh srvvleoh vfhqdulrv +zK @ zO @ +jx. v. }, @ +jg. l. },,1 Khqfhiruwk/ d

ulvn dyhuvh zrunhu lv ixoo| lqvxuhg djdlqvw glvdelolw| dqg xqhpsor|phqw ulvnv dv

zhoo dv surgxfwlylw| vkrfnv1 Wklv uh hfwv wkh rswlpdo lqvxudqfh ihdwxuh ri wkh

prgho1

Xvlqj wkh htxdolwlhv deryh/ htxdwlrq ; uhgxfhv wr htxdwlrq 441

Os @ ^�+4� g, � +�O � zO, . g � +ogjg . l,� +v. oxjx,` . �5 � �6 +44,

Ixuwkhupruh/ xvlqj +jx . v. } @ zO, dqg wkh idfw wkdw wkh ydoxh ri ohlvxuh

+}, lv wkh vdph iru erwk wkh xqhpsor|hg dqg wkh glvdeohg/ zh fdq zulwh htxdwlrq

44 dv 451

Os @ �+4� g, � �O. +4� g, � }� g � +4� og, � jg. +4� ox, � jx. �5��6 +45,

Vlqfh wkh Odjudqjh pxowlsolhuv +�5 dqg �6, pxvw eh qrqqhjdwlyh/
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+4� g, � �O ? +4� g, � } � g � +4� og, � jg . +4� ox, � jx

lpsolhv wkdw �6 A 3 dqg +4 � s, @ 3= Khqfh/ wkh zrunhu lv �uhg zlwk wkh

suredelolw| ri rqh1 Lq frqwudvw/ li

+4� g, � �O A +4� g, � } � g � +4� og, � jg . +4� ox, � jx>

wkhq �5 A 3 dqg s @ 31 Khqfh/ wkh zrunhu lv uhwdlqhg zlwk fhuwdlqw|1

Dv wkh ydoxh ri ohlvxuh +}, lv dq xqrevhuyhg udqgrp yduldeoh48 / lw xvhixo wr

zulwh wkh glvsodfhphqw uxoh dv lq htxdwlrq 461

} A �O .
g

4� g
� +4� og,� jg �

4� ox

4� g
� jx +46,

Wkh zrunhu lv glvsodfhg li wkh ydoxh ri ohlvxuh h{fhhgv wkh wkuhvkrog srlqw

jlyhq e| wkh uljkw kdqg vlgh ri wkh lqhtxdolw| 461 Ghqrwlqj wklv fulwlfdo ydoxh

e| n/ wkh suredelolw| ri glvsodfhphqw fdq eh zulwwhq dv

S +} A n, @ 4� I +},> +47,

zkhuh I lv wkh fxpxodwlyh glvwulexwlrq ixqfwlrq ri }=

Wkh prgho |lhogv vwudljkwiruzdug suhglfwlrqv iru wkh h�hfw ri wkh h{rjhqrxv

yduldeohv rq wkh glvsodfhphqw suredelolw|1 Iluvw dqg wulyldoo|/ wkh suredelolw| ri

glvsodfhphqw ghshqgv qhjdwlyho| rq surgxfwlylw|1 Vhfrqg/ ehfdxvh doo zrunhuv

duh uhwdlqhg lq wkh kljk surgxfwlylw| fdvh/ wkh vrfldo vhfxulw| surylvlrqv d�hfw

uhwluhphqw +glvsodfhphqw, rqo| zkhq wkh surgxfwlylw| lv orz1 Wklug/ li wkh �up

lv qrw ixoo| oldeoh iru wkh xqhpsor|phqw ehqh�wv +ox ? 4,> dq lqfuhdvh lq wkh

xqhpsor|phqw ehqh�wv lqfuhdvhv wkh glvsodfhphqw suredelolw|1 Lq frqwudvw/ li

wkh glvdelolw| ulvn lv srvlwlyh +g A 3,> dqg wkh �up lv qrw ixoo| oldeoh iru wkh

glvdelolw| ehqh�wv +og ? 4,/ dq lqfuhdvh lq wkh glvdelolw| ehqh�w ohyho ghfuhdvhv

wkh glvsodfhphqw suredelolw|1 Vlploduo|/ lw fdq eh yhul�hg wkdw dq lqfuhdvh lq

wkh �up oldelolw| vkduh ri wkh xqhpsor|phqw ehqh�wv/ ru d ghfuhdvh lq wkh �up

oldelolw| vkduh ri wkh glvdelolw| ehqh�wv/ ghfuhdvhv wkh glvsodfhphqw suredelolw|1

Ilqdoo|/ wkh h�hfw ri wkh glvdelolw| ulvn rq wkh glvsodfhphqw suredelolw| fdq

eh ghulyhg1 Gl�huhqwldwlqj wkh glvsodfhphqw uxoh zlwk uhvshfw wr wkh glvdelolw|

ulvn |lhogv

48xqrevhuyhg iru xv/ qrw iru wkh �up dqg wkh zrunhu

48



CS +} A n,

Cg
@
�+4� og,jg . +4� ox,jx

+4� g,5
+48,

Dv wkh xqhpsor|phqw dqg wkh glvdelolw| shqvlrqv duh dssur{lpdwho| htxdo/ wkh

vljq ri wkh ghulydwlyh ghshqgv rq wkh uhodwlyh vl}h ri wkh �up oldelolwlhv iru wkh

xqhpsor|phqw dqg wkh glvdelolw| ehqh�wv1 Li wkh �up oldelolw| iru wkh glvdelolw|

shqvlrqv lv kljkhu +dv lw lv iru wkh elj frpsdqlhv lq Ilqodqg,/ dq h{rjhqrxv

lqfuhdvh lq wkh glvdelolw| ulvn lqfuhdvhv wkh glvsodfhphqw suredelolw|1 Wkh �up

wulhv wr dyrlg wkh pruh frvwo| rswlrq/ dqg suhhpswv wkh lqfuhdvh lq wkh glvdelolw|

ulvn e| lqfuhdvlqj lwv glvsodfhphqwv1

Wkh dvvxpswlrq ri ixoo lqirupdwlrq e| erwk sduwlhv lq wkh vhfrqg shulrg

jxdudqwhhv wkdw wkh rswlpdo frqwudfw |lhogv h!flhqw rxwfrphv1 D ulvn0dyhuvh

zrunhu lv ixoo| lqvxuhg/ dqg vhsdudwlrqv duh h!flhqw/ ehfdxvh wkh| rffxu rqo|

zkhq wkh mrlqw ydoxh ri frqwlqxlqj hpsor|phqw +iru wkh zrunhu dqg wkh �up,

lv ohvv wkdq wkh mrlqw ydoxh ri wkh vhsdudwlrq1 Krzhyhu/ wkh frqwudfw pd| eh

vrfldoo| lqh!flhqw/ vlqfh wkh frqwudfwlqj sduwlhv gr qrw ehdu wkh ixoo frvw ri wkh

hduo| uhwluhphqw1 Wklv lv vkrzq e| uh0zulwlqj wkh glvsodfhphqw uxoh lq htxdwlrq

491

+4� g, � �O . g � +} . +4� og, � jg, ? } . +4� ox, � jx +49,

Wkh ohiw kdqg vlgh frqwdlqv wkh vxp ri wkh h{shfwhg ydoxh ri hpsor|phqw iru

erwk sduwlhv lq wkh frqwudfw dqg wkh uljkw kdqg vlgh frqwdlqv wkh ydoxh ri wkh

glvsodfhphqw1 Li wkhuh zhuh qr vrfldo vhfxulw| ehqh�wv +jg @ jx @ 3,> ru li wkh

�upv zhuh ixoo| oldeoh iru wkhvh ehqh�wv +og @ ox @ 4,/ glvsodfhphqwv duh vrfldoo|

h!flhqw/ dqg rffxu rqo| zkhq wkh pdujlqdo surgxfw lv ohvv wkdq wkh ydoxh ri

ohlvxuh +�O ? },1 Xqhpsor|phqw ehqh�wv wkdw duh qrw ixoo| h{shulhqfh0udwhg

++4� ox, � jx A 3, pd| |lhog vhsdudwlrqv zklfk duh rswlpdo iru wkh zrunhu dqg

wkh �up/ exw qrw iru wkh vrflhw| dv d zkroh +�O A },= Lw lv dovr srvvleoh wkdw

wkhuh duh wrr ihz vhsdudwlrqv1 Wkdw zrxog kdsshq li wkh glvdelolw| ulvn zdv

vx!flhqwo| kljk/ dqg wkh �up oldelolw| iru wkh xqhpsor|phqw ehqh�wv zdv pxfk

kljkhu wkdq wkh �up oldelolw| iru wkh glvdelolw| ehqh�wv1
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Wkh gdwd wkdw lv xvhg lq wkh hpslulfdo vhfwlrq frph iurp d orqjlwxglqdo olqnhg

hpsor|hu0hpsor|hh gdwd vhw iru Ilqodqg1 Wklv gdwd vhw zdv fuhdwhg iurp Uhj0

lvwhu ri Hqwhusulvhv dqg Hvwdeolvkphqwv +UHH,/ Ilqdqfldo Vwdwhphqwv Vwdwlvwlfv

+IVV,/ dqg Hpsor|phqw Vwdwlvwlfv +HV,> doo frqvwuxfwhg dqg pdlqwdlqhg e| Vwd0

wlvwlfv Ilqodqg1

Uhjlvwhu ri Hqwhusulvhv dqg Hvwdeolvkphqwv fryhuv sudfwlfdoo| doo Ilqqlvk hq0

whusulvhv dqg wkhlu hvwdeolvkphqwv1 Lw froohfwv edvlf lqirupdwlrq rq doo frpsdqlhv

vxemhfw wr wkh ydoxh0dgghg wd{1 Wkh pdlq sxusrvh ri wklv uhjlvwhu lv wr vhuyh

dv d vdpsolqj iudph iru frpsdq| vxuyh|v1 Ilqdqfldo Vwdwhphqwv Vwdwlvwlfv lv d

frpsxovru| dqqxdo vxuyh| wkdw froohfwv frusrudwh lqfrph vwdwhphqwv dqg edo0

dqfh vkhhwv ri �upv1 IVV vxuyh| lv d vwudwl�hg vdpsoh ri hqwhusulvhv lq UHH1 Doo

odujh frpsdqlhv zlwk pruh wkdq rqh kxqguhg hpsor|hhv duh vxuyh|hg1 Vpdoohu

frpsdqlhv duh vxuyh|hg dv d urwdwlqj vdpsoh zkhuh d iudfwlrq ri wkh vdpsohg

frpsdqlhv lv uhsodfhg hdfk |hdu1 Hpsor|phqw Vwdwlvwlfv lv wkh dqqxdo fhqvxv ri

wkh Ilqqlvk srsxodwlrq1 Lw lv edvhg rq dgplqlvwudwlyh uhjlvwhuv/ prvw lpsruwdqw

ri zklfk duh wkh Srsxodwlrq Uhjlvwhu/ Wd{ Uhjlvwhuv/ Hpsor|phqw Uhjlvwhu ri

wkh Fhqwudo Shqvlrq Vhfxulw| Lqvwlwxwh/ shqvlrq uhjlvwhuv ri wkh Vrfldo Lqvxudqfh

Lqvwlwxwlrq dqg wkh Uhjlvwhu ri Mre Dssolfdqwv ri wkh Plqlvwu| ri Oderxu1 HV

frqwdlqv d zhdowk ri ghprjudsklf lqirupdwlrq/ ghwdlohg lqirupdwlrq rq hpsor|0

phqw dqg xqhpsor|phqw vshoov/ shqvlrq ehqh�w lqirupdwlrq dqg dqqxdo lqfrph

ri wkh lqglylgxdov1 Prvw lpsruwdqwo|/ wkh HV frqwdlqv wkh �up frgh zklfk

uhyhdov wkh �up zkhuh wkh lqglylgxdo zdv zrunlqj dw wkh hqg ri wkh |hdu1

Olqnhg sdqho zdv frqvwuxfwhg e| froohfwlqj doo �upv lq pdqxidfwxulqj/ frq0

vwuxfwlrq/ vhuylfhv dqg wudgh iurp wkh IVV vxuyh|1 Frpsdudeoh gdwd zdv dydlo0

deoh lq pdqxidfwxulqj dqg frqvwuxfwlrq iurp 4<;< wr 4<<7/ iru vhuylfhv iurp

4<<3 wr 4<<8/ dqg iru wkh wudgh iurp 4<;< wr 4<<81 Wkh ixoo vdpsoh frqwdlqv

44/:33 �upv/ zlwk 7/33309/333 �upv hdfk |hdu1 Lqglygxdov iurp wkh HV zhuh

vhohfwhg wr wkh olqnhg sdqho/ li wkh| kdg d �up lghqwl�hu dw wkh hqg ri wkh |hdu/

dw ohdvw lq rqh ri wkh |hduv ehwzhhq 4<;; dqg 4<<91 Wkhuh zhuh derxw wzr plo0

olrq hpsor|hhv zkr vdwlv�hg wklv frqglwlrq lq wkh HV gdwd1 Derxw kdoi ri wkhvh

lqglylgxdov frxog eh olqnhg wr wkh �upv lq wkh IVV vxuyh|1 Wkh gdwd wkhuhiruh

h{foxghv sxeolf vhfwru hpsor|hhv/ wkrvh lqglylgxdov zkr zhuh qrw hpsor|hg dw
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wkh hqg ri dq| ri wkh |hduv lq wkh vdpsoh dqg lqglylgxdov zlwk plvvlqj �up

lghqwl�hu1 Li wkh lqglylgxdo frxog eh olqnhg wr wkh �up gdwd dw ohdvw rqfh/ wkh

uhvw ri wkh lqirupdwlrq rq klp zdv froohfwhg iurp doo dydlodeoh |hduv +4<;:04<<:,/

luuhvshfwlyh zkhwkhu wkh �up olqn frxog eh pdgh hyhu| |hdu1 Wkh gdwd vhw lv

ixoo| ghvfulehg lq Nrunhdpçnl dqg N||uç +5333,1

Iru frq�ghqwldolw| uhdvrqv/ Vwdwlvwlfv Ilqodqg grhv qrw doorz wkh xvh ri wkh

gdwd vhw rxwvlgh lwv suhplvhv1 Krzhyhu/ d vpdoohu vdpsoh zdv uhohdvhg iru wkh

suholplqdu| dqdo|vlv1 Lq wklv vdpsoh/ �up lghqwl�huv zhuh uhfrghg/ lqirupdwlrq

rq wkh odujhvw frpsdqlhv zdv ghohwhg/ dqg qrlvh zdv dgghg wr wkh edodqfh vkhhw

gdwd1 Wkh �qdo hvwlpdwhv zhuh rewdlqhg iurp wkh ixoo gdwd vhw dw Vwdwlvwlfv

Ilqodqg49 1

Lq wklv sdshu/ zh uhvwulfw wkh vdpsoh wr wkh lqglylgxdov zkr zhuh ehwzhhq

irxuw|0�yh dqg vl{w|0�yh |hduv ri djh1 Rxu xqlw ri revhuydwlrq lv dq lqglylgxdo0

�up0|hdu frpelqdwlrq1 Dq lqglylgxdo lv suhvhqw lq wkh vdpsoh lq wkh |hduv zkhq

kh lv hpsor|hg lq rqh ri wkh frpsdqlhv dqg ixoo�ov wkh djh fulwhuld1 Wkh �qdo

vdpsoh vl}h zdv <86/698 shuvrq0�up0|hdu revhuydwlrqv/ zlwk 5<8/7:6 lqglylgxdov1

Wkhuh duh rq dyhudjh 6156 revhuydwlrqv shu lqglylgxdo +pd{lpxp :,1

Wkh ghshqghqw yduldeoh iru rxu dqdo|vlv lv d wudqvlwlrq iurp hpsor|phqw wr

xqhpsor|phqw1 Wr eh pruh vshfl�f/ zh gh�qh d wudqvlwlrq wr wdnh sodfh lq wkh

|hdu w> li d zrunhu zkr zdv hpsor|hg lq wkh odvw zhhn ri wkh |hdu w> lv xqhpsor|hg

lq wkh odvw zhhn ri wkh |hdu w. 4= H{sodqdwru| yduldeohv iru wklv wudqvlwlrq duh

hydoxdwhg lq |hdu w1

Hpsor|hh surgxfwlylw| +�, lv hvwlpdwhg iurp wkh �up gdwd dv rxwsxw +ydoxh

dgghg, shu zrunhu1 Wkh ydoxh0dgghg lv fdofxodwhg e| vxewudfwlqj frvw ri udz

pdwhuldov iurp vdohv/ dqg dgmxvwlqj wklv zlwk wkh fkdqjh lq lqyhqwrulhv4: 1 Zkhq

fdofxodwlqj wkh dyhudjh surgxfwlylw| shu zrunhu/ zh xvhg wkh dyhudjh qxpehu

ri zrunhuv lq wkh �up ryhu wkh dffrxqwlqj shulrg1 Zh dovr h{shulphqwhg zlwk

dgmxvwphqwv wr wkh surgxfwlylw| xvlqj wkh errn0ydoxh ri fdslwdo dqg zlwklq �up

zdjh gl�huhqfhv4; 1 Wklv glg qrw lq xhqfh wkh uhvxowv1

49Zh wkdqn Rvvl Nrunhdpçnl iru uxqqlqj wkh surjudpphv1
4:Yluwxdoo| wkh vdph uhvxowv zhuh rewdlqhg zkhq wkh zdjhv dqg uhqwv zhuh dgghg wr wkh

jurvv pdujlq ri wkh �up1
4;Wkh sxusrvh ri wkh fdslwdo dgmxvwphqw zdv wr dffrxqw iru wkh gl�huhqfhv lq wkh fdslwdo

vwrfn ehwzhhq wkh �upv1 Zh ghgxfwhg iurp wkh ydoxh0dgghg wkh errn ydoxh ri fdslwdo pxowlslhg

e| wkh pdunhw lqwhuhvw udwh1 Zh dovr pdgh dq dgmxvwphqw iru zlwklq0�up surgxfwlylw| gl�hu0

hqfhv e| pxowlso|lqj wkh dyhudjh zrunhu surgxfwlylw| e| uhodwlyh zdjhv zlwklq wkh �up1 Zlwk

wkhvh wzr dgmxvwphqwv/ wkh zrunhu surgxfwlylw| lv ew�| ' dts 3EoWg�o*E��WE��*��c �zkhuh ts
lv wkh ydoxh dgghg/ o wkh kholeru lqwhuhvw udwh/ g wkh errn ydoxh ri pdfklqhu| dqg exloglqjv/

4;



Dv d phdvxuh ri wkh ghpdqg vkrfn idfhg e| d �up/ zh xvhg d fkdqjh lq wkh

ydoxh0dgghg1 Wkh fkdqjh lq wkh ydoxh0dgghg zdv vlpso| d shufhqwdjh fkdqjh

lq wkh ydoxh0dgghg zlwkrxw dq| fruuhfwlrq iru lq dwlrq1 Gl�huhqflqj wkh gdwd

uhgxfhg wkh vdpsoh vl}h ehfdxvh qrw rqo| zh orvw rqh |hdu lq gl�huhqflqj exw

dovr wkhuh duh sohqw| ri �upv wkdw gr qrw dsshdu lq wkh gdwd pruh wkdq rqfh1

!#�  ������

Lq rxu lpsolflw frqwudfwv prgho wkh �up ghflghv rq hduo| uhwluhphqwv e| frp0

sdulqj wkh h{shfwhg sur�wv dqg wkh h{shfwhg frvwv ri uhwdlqlqj lwv zrunhuv1

Wkh frqwudfw pdnhv wkh zrunhu lqgl�huhqw ehwzhhq uhwlulqj dqg frqwlqxlqj lq

hpsor|phqw1 Vrfldo vhfxulw| ehqh�wv lq xhqfh wkh uhwluhphqw ghflvlrq e| vxe0

vlgl}lqj glvsodfhphqwv1 Li wkh zrunhu lv holjleoh iru wkh xqhpsor|phqw ehqh�wv

ru wkh xqhpsor|phqw shqvlrq/ glvsodfhqw frvwv iru wkh �up duh uhgxfhg dqg wkh

glvsodfhphqw suredelolw| lqfuhdvhv1 Ilup oldelolw| iru wkh ehqh�wv dovr sod|v d

uroh1 Kljkhu lv wkh �up oldelolw| iru wkh xqhpsor|phqw ehqh�wv/ pruh h{shqvlyh

duh wkh glvsodfhphqwv/ dqg orzhu lv wkh glvsodfhphqw suredelolw|1

Lq wkh prgho zh vshfl�hg wkh glvsodfhphqw ghflvlrq dv d rqfh0dqg0iru0doo

ghflvlrq1 Lq uhdolw| wkh �up kdv dq rswlrq ri ghod|lqj glvsodfhphqwv xqwlo wkhuh

lv pruh lqirupdwlrq rq wkh surgxfw ghpdqg frqglwlrqv1 D vhhplqjo| qdwxudo zd|

ri prgholqj vxfk d g|qdplf surfhvv zrxog eh d g|qdplf surjudpplqj prgho1

Wkh �up zrxog xsgdwh lwv h{shfwdwlrqv ri wkh ixwxuh surgxfwlylw| lq hdfk shulrg1

Lw zrxog glvsodfh d zrunhu zkhq wkh h{shfwhg vwuhdp ri wkh ixwxuh sur�wv idoov

ehorz wkh h{shfwhg frvwv ri glvsodfhphqw4< 1 \hw/ d g|qdplf surjudpplqj prgho

kdv wr pdnh d qxpehu ri dvvxpswlrqv rq/ iru h{dpsoh/ wkh h{shfwdwlrq irupdwlrq

phfkdqlvp ri wkh �up/ glvfrxqw udwhv ri wkh �up/ dqg srvvleo| gl�huhqw glvfrxqw

udwhv ri wkh zrunhu1 Lq dgglwlrq/ vwuhdp ri wkh xqhpsor|phqw dqg shqvlrq

ehqh�wv zrxog kdyh wr eh fdofxodwhg iru hdfk zrunhu dw hdfk srvvleoh uhwluhphqw

djh1 Dv wkh ehqh�wv ghshqg rq wkh suh0uhwluhphqw hduqlqjv/ zh zrxog dovr kdyh

wr prgho wkh lqglylgxdo zdjh h{shfwdwlrqv ru iruhfdvw wkh lqglylgxdo hduqlqjv1

Khuh zh gr qrw dwwhpsw wr hvwlpdwh d g|qdplf surjudpplqj prgho1 Lqvwhdg/

zh wu| wr frq�up vrph ri wkh prgho suhglfwrqv xvlqj d uhgxfhg irup dssurdfk53 1

� wkh qxpehu ri zrunhuv/ �� wkh lqglylgxdo prqwko| zdjh dqg � wkh �up dyhudjh zdjh1
4<Wkh prgho zrxog eh vlplodu wr wkh g|qdplf surjudpplqj prghov wkdw dqdo|}h wkh uhwluh0

phqw ghflvlrqv iurp wkh zrunhu*v shushfwlyh +h1j1 Vwrfn dqg Zlvh 4<<3 ru Uxvw dqg Skhodq

4<<:,1
53Zh sodq wr frqvwuxfw d g|qdplf surjudpplqj prgho lq wkh ixwxuh lq rughu wr pdnh

suhglfwlrqv rq wkh h�hfwv ri vrph ri wkh sursrvhg fkdqjhv lq wkh �up oldelolwlhv dqg shqvlrq

4<



Iluvw/ zh vkrz wkdw glvsodfhphqwv duh pruh frpprq lq �upv wkdw duh klw e|

d ghpdqg vkrfn1 Pruh lqwhuhvwlqjo|/ zh dovr vkrz wkdw wkh lqfhqwlyhv fuhdwhg

e| wkh vrfldo vhfxulw| v|vwhp/ kdyh d odujhu h�hfw rq wkh zrunhuv wkdw duh lq

wkh �upv klw e| d qhjdwlyh ghpdqg vkrfn1 Glvsodfhphqwv duh wkhuhiruh pruh

wdujhwwhg zkhq wkh ghpdqg frqglwlrqv duh edg1 Vhfrqg/ zh vkrz wkdw wkh vl}h

ri wkh �up shqvlrq oldelolw| kdv dq h�hfw rq wkh glvsodfhphqwv1

Wkh zrunhu lqfhqwlyhv wr uhwluh ghshqg rq wkh h{shfwhg vwuhdp ri zdjhv

dqg ehqh�wv +xqhpsor|phqw ehqh�wv.shqvlrqv,1 Dq dgglwlrqdo |hdu ri zrun

pd| lqfuhdvh shqvlrqv/ ghshqglqj rq wkh zrunhu�v djh/ zdjh/ dqg wkh holjlelolw|

uxohv ri wkh gl�huhqw shqvlrq vfkhphv1 Krzhyhu/ e| idu wkh odujhvw lqfuhdvh lq

wkh ehqh�wv rffxuv zkhq wkh zrunhu wxuqv � |0�yh dqg ehfrphv holjleoh iru wkh

xqhpsor|phqw wxqqho +vhh wdeoh 4 lq vhfwlrq 5,1 Lq vhfwlrq 5 zh dovr vkrzhg

wkdw wkh glvsodfhphqw udwhv lqfuhdvh gudpdwlfdoo| dw wklv djh1 Lq wklv vhfwlrq/

zh vkrz wkdw wklv lqfuhdvh ghshqgv fuxfldoo| rq wkh surgxfw ghpdqg frqglwlrqv

ri wkh �up1

Zh xvh wkh fkdqjh lq rxwsxw +ydoxh0dgghg, dv dq lqglfdwru ri wkh ghpdqg

vkrfn/ dqg glylgh wkh zrunhuv lqwr irxu txduwlohv/ edvhg rq wkh rxwsxw fkdqjh

ri wkhlu �upv1 Zh gr wklv vhsdudwho| hdfk |hdu vr wkdw/ iru h{dpsoh/ lq 4<<3 wkh

zrunhuv lq wkh �uvw txduwloh zhuh lq �upv zkhuh rxwsxw ghfuhdvhg e| dw ohdvw

818( dqg wkh zrunhuv lq wkh irxuwk txduwloh zhuh lq �upv zkhuh rxwsxw juhz

e| dw ohdvw 4517(1 Zh hvwlpdwh wkh h�hfw ri wkh lqfhqwlyhv e| uxqqlqj vlpsoh

surelw prghov zkhuh wkh suredelolw| ri glvsodfhphqw lv h{sodlqhg e| wkh wxqqho

holjlelolw|1 Wklv lv grqh vhsdudwho| iru hdfk txduwloh dqg hdfk |hdu1

Wdeoh 5 vkrzv wkh pdujlqdo h�hfwv ri wkh holjlelolw| gxpp| lq wkh hvwlpdwhg

prghov1 Pdujlqdo h�hfwv duh rewdlqhg e| vfdolqj wkh surelw frh!hflhqwv vr

wkdw wkh hqwulhv uhihu wr wkh fkdqjh lq wkh suredelolw| ri glvsodfhphqw gxh wr

wkh wxqqho holjlelolw|1 Lq vtxduh eudfnhwv/ ehorz wkh pdujlqdo h�hfwv dqg wkhlu

vwdqgdug huuruv/ duh wkh iudfwlrqv ri zrunhuv zkr zhuh dfwxdoo| glvsodfhg lq hdfk

�up0|hdu fdwhjru|1

Wkh iudfwlrq ri glvsodfhg zrunhuv dsshduv wr eh lqyhuvho| uhodwhg wr wkh

rxwsxw fkdqjh ri wkh �up1 Dfurvv wkh |hduv/ �upv zlwk wkh orzhvw rxwsxw jurzwk

+froxpq L, glvsodfh prvw zrunhuv1 Wkh h�hfw ri wkh wxqqho holjlelw| lv srvlwlyh

dqg vwdwlvwlfdoo| vljql�fdqw lq doo rxwsxw jurzwk txduwlohv lq doo |hduv1 Lq rwkhu

zrugv/ zrunhuv zkr duh holjleoh iru wkh h{whqghg xqhpsor|phqw ehqh�wv/ duh

dffuxdov1
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fohduo| pruh olnho| wr hqg xs xqhpsor|hg1

Lqwhuhvwlqj uhvxowv lq wkh wdeoh duh wkh gl�huhqfhv lq wkh h�hfw ri wkh wxqqho

holjlelolw| dfurvv wkh |hduv dqg dfurvv wkh �upv zlwk gl�huhqw rxwsxw jurzwk1

Wkh h�hfw ri wkh wxqqho holjlelolw| ehiruh wkh uhfhvvlrq lq 4<<3/ zdv udwkhu vpdoo1

Zrunhuv zkr zhuh holjleoh wr wkh wxqqho/ zhuh wkuhh wr �yh shufhqwdjh srlqwv

pruh olnho| wr eh glvsodfhg wkdq wkhlu lqholjleoh fr0zrunhuv1 Lq frqwudvw/ lq

wkh �uvw |hduv ri uhfhvvlrq/ 4<<404<<5/ holjlelolw| wr wkh xqhpsor|phqw wxqqho

lqfuhdvhg wkh glvsodfhphqw suredelolw| e| dssur{lpdwho| whq shufhqwdjh srlqwv1

Wkhuh lv dovr d fohdu sdwwhuq zlwklq hdfk |hdu1 Wkh wxqqho holjlelolw| lqfuhdvhg

wkh glvsodfhphqw suredelolw| lq wkh �upv zlwk orz rxwsxw jurzwk +txduwlohv L

dqg LL, pxfk pruh wkdq lq �upv zlwk kljkhu rxwsxw jurzwk1

Wkhvh uhvxowv duh vxusulvlqjo| frqvlvwhqw ryhu wkh zkroh shulrg1 Wkh| gr qrw

fkdqjh zkhq zh frqwuro iru d qxpehu ri �up dqg lqglylgxdo vshfl�f fkdudfwhulv0

wlfv1 Lq wkh uljkw kdqg vlgh ri wkh wdeoh/ zh hvwlpdwh wkh vdph prgho exw frqwuro

iru vh{/ hgxfdwlrq/ dqqxdo hduqlqjv/ lqgxvwu|/ �up vl}h/ dyhudjh zdjhv dqg wkh

oderu vkduh ri wkh ydoxh0dgghg lq wkh �up1 Zh �qg wkdw zrphq duh ohvv olnho|

wr eh glvsodfhg1 Hgxfdwlrq grhv qrw vhhp wr kdyh d odujh h�hfw1 Kljk zdjh kdv

d vljql�fdqw qhjdwlyh lpsdfw rq wkh glvsodfhphqw suredelolw|1 Dv iru wkh �up

fkdudfwhulvwlfv/ zh �qg wkdw zrunhuv lq odujh �upv kdyh d orzhu dqg zrunhuv

lq wkh frqvwuxfwlrq lqgxvwu| d kljkhu glvsodfhphqw suredelolw|1 Dyhudjh zdjhv

lq wkh �up gr qrw kdyh d vljql�fdqw h�hfw/ exw wkh zrunhuv lq oderu lqwhqvlyh

�upv kdyh d odujhu glvsodfhphqw suredelolw|1 +Uhvxowv duh qrw suhvhqwhg khuh/

exw wkh| duh dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw,1 Dgglqj doo wkhvh frqwuro

yduldeohv ghfuhdvhv wkh h�hfw ri wkh wxqqho holjlelolw| e| derxw rqh shufhqwdjh

srlqw1 \hw/ wkh frqwurov gr qrw d�hfw wkh sdwwhuq ri wkh uhvxowv1 Lqfhqwlyhv fuh0

dwhg e| wkh xqhpsor|phqw wxqqho kdyh fohduo| wkh odujhvw h�hfw rq glvsodfhphqw

lq wkh �upv zlwk wkh orzhvw rxwsxw jurzwk/ dqg wkhvh h�hfwv duh odujhvw gxulqj

wkh uhfhvvlrq1

Wkh rxwsxw fkdqjh lv suredeo| wkh ehvw dydlodeoh lqglfdwru ri wkh ghpdqg

vkrfnv idfhg e| wkh �up1 Krzhyhu/ dv rxu prgho lv gh�qhg lq whupv ri surgxf0

wlylw| vkrfnv/ zh dovr hvwlpdwhg vlplodu surelw prghov/ fodvvli|lqj wkh �upv e|

dyhudjh zrunhu surgxfwlylw|1 Djdlq/ zh glylghg wkh gdwd lqwr irxu txduwlohv/ qrz

edvhg rq wkh surgxfwlylw| ohyhov/ dqg vwxglhg wkh h�hfw ri wkh wxqqho holjlelolw|

lq hdfk txduwloh1 Rxu prgho suhglfwhg wkdw wkh wxqqho holjlelolw| vkrxog kdyh

wkh odujhvw h�hfw rq glvsodfhphqw lq wkh �upv zlwk wkh orzhvw surgxfwlylw|1
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Zlwkrxw frqwurov Zlwk frqwurov

zruvw ehvw zruvw ehvw

L LL LLL LY L LL LLL LY

<3 138; 1363 1374 136; 137: 1359 1368 1364

+1336, +1336, +1336, +1336, +1336, +1335, +1336, +1336,

^1433` ^1389` ^13:7` ^1439` ^13<<` ^1389` ^13:7` ^1439`

<4 144: 143< 1397 139< 143; 1433 138; 1394

+1337, +1337, +1336, +1336, +1337, +1337, +1336, +1336,

^1476` ^1479` ^13<4` ^13:<` ^1476` ^1479` ^13<4` ^13:<`

<5 1459 1433 13;6 13;< 144: 13<3 13:< 13;3

+1337, +1337, +1336, +1336, +1337, +1336, +1336, +1336,

^14:9` ^1434` ^13;;` ^13:6` ^14:9` ^1434` ^13;;` ^13:6`

<6 13<9 13;; 137; 1375 13;8 13;4 1376 137;

+1337, +1336, +1335, +1336, +1337, +1336, +1335, +1335,

^1445` ^1395` ^136<` ^1376` ^1444` ^1395` ^136<` ^1376`

<7 13<< 13:4 1388 13;; 13;; 1393 137: 13;3

+1336, +1336, +1336, +1336, +1336, +1336, +1335, +1336,

^13:;` ^137;` ^1377` ^13;;` ^13::` ^137;` ^1377` ^13:3`

<8 139; 1389 136< 1378 1389 1384 1369 1373

+1339, +1339, +1338, +1339, +1339, +1338, +1337, +1338,

^139:` ^1384` ^136<` ^1394` ^1399` ^1384` ^136<` ^1394`

Wdeoh 5= Wkh h�hfw ri xqhpsor|phqw wxqqho e| txduwlohv ri vdohv jurzwk

Qrwhv= Hqwulhv lq wkh wdeoh duh fkdqjhv lq wkh �ulqj suredelolw| gxh wr wkh holjlelolw| wr wkh

h{whqghg xqhpsor|phqw ehqh�wv1 Hvwlpdwhv duh edvhg rq surelw htxdwlrqv wkdw duh

hvwlpdwhg vhsdudwho| lq hdfk txduwloh dqg |hdu1 Lq froxpqv odehohg %zlwk frqwurov%

uhjuhvvlrqv dovr lqfoxgh frqwurov iru vh{/ hgxfdwlrq/ hduqlqjv/ lqgxvwu|/ �up vl}h/ dyhudjh

zdjhv lq wkh �up dqg oderu vkduh ri wkh ydoxh dgghg lq wkh �up1 Vwdqgdug huuruv ri wkh

hvwlpdwhv duh lq sduhqwkhvlv1 Wkh qxpehuv lq vtxduh eudfnhwv duh wkh dyhudjh iudfwlrq ri

zrunhuv lq hdfk jurxs wkdw ehfrph xqhpsor|hg1
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Lq wdeoh 6 zh vkrz wkdw wkh h�hfw ri wkh wxqqho holjlelolw| lv wkh kljkhvw lq wkh

�upv zlwk wkh orzhvw surgxfwlylw| ohyhov1 Pruhryhu/ dovr lq wklv wdeoh wkh h�hfw

lv vwurqjhvw gxulqj wkh uhfhvvlrq1 Wkh wlph glphqvlrq ri wkh wdeoh 6 fdswxuhv

djdlq wkh udglfdo fkdqjhv lq wkh f|folfdo frqglwlrqv lq Ilqodqg lq wklv shulrg1

4<;< wr 4<<3 zhuh |hduv ri d vwurqj f|folfdo xsvzlqj/ 4<<4 wr 4<<7 d klvwrulfdoo|

ghhs uhfhvvlrq dqg iurp wkhq rq/ wkhuh zdv d vzliw uhfryhu| +vhh �jxuh 6,1 Wkhvh

duh uh hfwhg dovr lq wkh dyhudjh �ulqj suredelolwlhv1 Rqo| irxu shu fhqw ri wkh

hpsor|hhv lq wkh orzhvw surgxfwlylw| �upv lq 4<;< zhuh glvsodfhg/ zkhuhdv lq

4<<5/ wkh orzhvw surgxfwlylw| �upv glvsodfhg vhyhqwhhq dqg d kdoi shu fhqw ri

wkhlu hpsor|hhv1 Iru wkh kljkhvw surgxfwlylw| �upv/ wkh fruuhvsrqglqj �jxuhv

zhuh d elw pruh wkdq rqh shu fhqw lq 4<;</ dqg doprvw vhyhq shu fhqw lq 4<<51 Li

wkh frh!flhqwv iru wkh wxqqho uhjuhvvlrqv duh frpsduhg dfurvv wkhvh |hduv/ wkh

uhvxowv dovr frq�up wkh suhglfwlrq wkdw wkh lqfhqwlyhv pdwwhu pruh lq wkh �kdug

wlphv�1 Wxqqho holjlelolw| kdv d vwurqjhu h�hfw lq wkh |hduv ri wkh uhfhvvlrq dqg

lq wkh orz surgxfwlylw| �upv1 Dovr wkhvh uhvxowv duh urexvw wr revhuydeoh �up

dqg zrunhu fkdudfwhulvwlfv1

Wkh vhfrqg suhglfwlrq ri wkh wkhruhwlfdo prgho wkdw zh zdqwhg wr whvw zdv

wkh lpsruwdqfh ri wkh �up oldelolwlhv rq glvsodfhphqwv1 Rxu prgho suhglfwhg

wkdw kljkhu wkh �up oldelolwlhv duh iru wkh xqhpsor|phqw ehqh�wv dqg wkh xqhp0

sor|phqw shqvlrq/ wkh orzhu lv wkh glvsodfhphqw suredelolw|1 Dv phqwlrqhg lq

vhfwlrq 5/ lq Ilqodqg/ wkh oldelolw| iru wkh xqhpsor|phqw shqvlrq ghshqgv pdlqo|

rq wkh �up vl}h1 Eljjhu �upv kdyh d kljkhu oldelolw| iru wkh xqhpsor|phqw shq0

vlrqv/ dqg frxog/ wkhuhiruh/ eh h{shfwhg wr eh pruh uhoxfwdqw wr glvsodfh wkhlu

roghu zrunhuv1 \hw/ elj �upv dovr kdyh d kljkhu oldelolw| iru wkh glvdelolw| shq0

vlrq1 Dv glvdelolw| shqvlrqv duh yhu| frpprq/ wkh ulvn ri d glvdelolw| shqvlrq

oldelolw| lv kljk1 Vlqfh wkh xqhpsor|phqw shqvlrq oldelolw| lv fdsshg dw �iw|

shufhqw ri wkh wrwdo frvw ri wkh xqhpsor|phqw shqvlrq/ exw wkhuh lv qr vxfk

fds rq wkh frvw ri wkh glvdelolw| shqvlrq/ wkh xqhpsor|phqw shqvlrq lv w|slfdoo|

fkhdshu ri wkh wzr iru wkh eljjhvw �upv1 Ehfdxvdh wkh xqhpsor|phqw ehqh�wv

duh qrw h{shulhqfh0udwhg dw doo/ wkh frvw gl�huhqfh ehwzhhq wkh glvdelolw| dqg

wkh xqhpsor|phqw shqvlrqv lv hyhq kljkhu zkhq frpsdulqj doo h{shqvhv ri wkh

h{lw urxwhv udwkhu wkdq mxvw wkh shqvlrqv1 Iru h{dpsoh/ d �up wkdw glvsodfhv d

zrunhu dw wkh djh ri �iw|0�yh/ ehfrphv oldeoh iru wkh zrunhu ehqh�wv rqo| zkhq

wkh zrunhu vwduwv uhfhlylqj wkh xqhpsor|phqw shqvlrq dw wkh djh ri vl{w|1 Li wkh

vdph zrunhu ehfdph glvdeohg dw wkh djh ri �iw|0�yh/ wkh �up zrxog eh oldeoh iru
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Zlwkrxw frqwurov Zlwk frqwurov

zruvw ehvw zruvw ehvw

L LL LLL LY L LL LLL LY

;< 1348 1339 133; 1338 1346 1337 1339 1336

+1335, +1335, +1334, +1334, +1335, +1335, +1334, +1334,

^1374` ^1367` ^134<` ^1346` ^1374` ^1367` ^134<` ^1346`

<3 137; 1373 1383 1358 1377 136: 1377 134:

+1336, +1336, +1336, +1335, +1336, +1336, +1335, +1335,

^1447` ^13;9` ^13:;` ^1385` ^1446` ^13;9` ^13:;` ^1385`

<4 13<7 13;4 1437 13;6 13<6 13;3 13<5 13:5

+1337, +1336, +1336, +1336, +1337, +1336, +1336, +1336,

^1489` ^145:` ^1444` ^13:6` ^1489` ^145:` ^1444` ^13:6`

<5 1447 143; 13<6 13<3 1445 1437 13;9 13;5

+1337, +1336, +1336, +1336, +1337, +1337, +1336, +1336,

^14:8` ^1453` ^13;:` ^139;` ^14:8` ^1453` ^13;:` ^139;`

<6 13;9 13;3 1384 139; 13;4 13:3 1378 1396

+1337, +1336, +1335, +1336, +1336, +1336, +1335, +1336,

^1436` ^13:5` ^1375` ^1373` ^1435` ^13:5` ^1375` ^1373`

<7 13<4 13<7 1398 1398 13;; 13;7 1393 1389

+1337, +1336, +1336, +1335, +1336, +1336, +1335, +1335,

^1436` ^1395` ^1377` ^136:` ^1436` ^1395` ^1377` ^136:`

<8 13:; 1379 138< 1374 13:6 1379 1387 1365

+1339, +1339, +1338, +1338, +1339, +1338, +1338, +1337,

^13;6` ^1397` ^137:` ^1367` ^13;5` ^1397` ^137:` ^1367`

Wdeoh 6= Wkh h�hfw ri xqhpsor|phqw wxqqho e| txduwlohv ri surgxfwlylw|

Qrwhv= Hqwulhv lq wkh wdeoh duh fkdqjhv lq wkh �ulqj suredelolw| gxh wr wkh holjlelolw| wr wkh

h{whqghg xqhpsor|phqw ehqh�wv1 Hvwlpdwhv duh edvhg rq surelw htxdwlrqv wkdw duh

hvwlpdwhg vhsdudwho| lq hdfk txduwloh dqg |hdu1 Lq froxpqv odehohg %zlwk frqwurov%

uhjuhvvlrqv dovr lqfoxgh frqwurov iru vh{/ hgxfdwlrq/ hduqlqjv/ lqgxvwu|/ �up vl}h/ dyhudjh

zdjhv lq wkh �up dqg oderu vkduh ri wkh ydoxh dgghg lq wkh �up1 Vwdqgdug huuruv ri wkh

hvwlpdwhv duh lq sduhqwkhvlv1 Wkh qxpehuv lq vtxduh eudfnhwv duh wkh dyhudjh iudfwlrq ri

zrunhuv lq hdfk jurxs wkdw ehfrph xqhpsor|hg1
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wkh glvdelolw| shqvlrqv iru wkh zkroh whq |hdu shulrg +88098, zkhq wkh zrunhu

uhfhlyhv wkh glvdelolw| shqvlrq1 Wklv gl�huhqfh lq wkh oldelolwlhv pd| hqfrxudjh

elj �upv wr lqfuhdvh wkhlu glvsodfhphqwv dw wkh djh zkhq wkh glvdelolw| ulvn

lqfuhdvhv1

Ehfdxvh wkh gl�huhqfh ehwzhhq wkh �up oldelolw| iru wkh glvdelolw| dqg wkh

xqhpsor|phqw shqvlrq lv d uhdvrqdeo| vprrwk ixqfwlrq ri wkh �up vl}h/ lw lv

gl!fxow wr lghqwli| wkh h�hfw ri wkh �up oldelolwlhv hpslulfdoo|1 Ixuwkhu lghq0

wl�fdwlrq sureohpv dulvh ehfdxvh wkh �up vl}h lv olnho| wr d�hfw d qxpehu ri

rwkhu ihdwxuhv ri wkh hpsor|phqw frqwudfw1 Sxuh h�hfw ri wkh �up vl}h rq wkh

glvsodfhphqw suredelolw| lv wkhuhiruh qrw vx!flhqw hylghqfh rq wkh lpsruwdqfh

ri wkh �up shqvlrq oldelolwlhv1 Iru wklv/ zh surylgh dgglwlrqdo hylghqfh rq wkh

h�hfw ri wkh �up oldelolwlhv lqgluhfwo|/ pdnlqj xvh ri dq h{rjhqrxv fkdqjh lq wkh

glvdelolw| ulvn1 Lq 4<<7/ wkh holjlelolw| djh iru wkh lqglylgxdo hduo| uhwluhphqw

fkdqjhg +lqglylgxdo hduo| uhwluhphqw lv rqh ri wkh wzr glvdelolw| shqvlrqv gh0

vfulehg lq vhfwlrq 5,1 Suhylrxvo| lqglylgxdo hduo| uhwluhphqw frxog eh judqwhg wr

�iw|0�yh wr vl{w|0irxu |hdu rogv1 Diwhu wkh fkdqjh/ rqo| �iw|0hljkw wr vl{w|0irxu

|hdu rogv zhuh holjleoh1 Ehfdxvh ri wkh fkdqjh frkruwv eruq e| 4<6< frxog uhwluh

rq lqglylgxdo hduo| uhwluhphqw lq 4<<7/ exw wkh frkruw eruq lq 4<73/ frxog qrw jr

lqwr lqglylgxdo hduo| uhwluhphqw xqwlo 4<<;1 H�hfwlyho|/ wklv fkdqjh lq wkh plq0

lpxp djh uhtxluhphqw uhgxfhg wkh glvdelolw| ulvn iru wkh djh jurxsv wkdw zhuh

qr orqjhu holjleoh iru wkh lqglylgxdo hduo| uhwluhphqw1 Wkhvh djh jurxsv frxog

vwloo lpphgldwho| uhwluh rq wkh �qrupdo� glvdelolw| shqvlrq1 \hw/ wklv shqvlrq

kdv pruh vwulqjhqw phglfdo fulwhuld +vhh vhfwlrq 5,1 Lq rxu prgho +vhh htxdwlrq

48,/ dq lqfuhdvh lq wkh glvdelolw| ulvn lqfuhdvhv wkh glvsodfhphqw suredelolw| lq

�upv zkhuh wkh oldelolw| iru wkh glvdelolw| shqvlrqv lv kljkhu wkdq wkh oldelolw| iru

wkh xqhpsor|phqw shqvlrqv1 Wkhuhiruh/ zh frxog h{shfw wkdw wkh holjlelolw| iru

wkh lqglylgxdo hduo| uhwluhphqw kdg d pruh srvlwlyh h�hfw rq wkh glvsodfhphqw

suredelolw| lq wkh odujh �upv1 Lq rwkhu zrugv/ ehfdxvh wkh glvdelolw| ulvn iru wkh

frkruwv eruq lq dqg diwhu 4<73 ghfuhdvhg lq 4<<7/ zh zrxog h{shfw wkdw dovr wkh

glvsodfhphqw suredelolw| ihoo iru wkh vdph frkruwv1

Lq wdeoh 7 zh h{dplqh wkh h�hfw ri wkh �up vl}h dqg wkh holjlelolw| wr wkh

lqglylgxdo hduo| uhwluhphqw rq wkh glvsodfhphqw suredelolw|1 Lq wkh �uvw froxpq

zh uhjuhvv glvsodfhphqwv rq wkh lqglfdwruv wkdw wkh zrunhu lv dw ohdvw �iw|0irxu

|hduv rog +holjleoh wr wkh lqglylgxdo hduo| uhwluhphqw lq wkh iroorzlqj |hdu sulru

wkh lqglylgxdo hduo| uhwluhphqw uhirup,/ wkh zrunhu zdv eruq ehiruh 4<73 +qrw
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d�hfwhg e| wkh fkdqjh lq wkh ohjlvodwlrq,/ wkh �up vl}h/ dqg wkh lqwhudfwlrqv ri

wkhvh yduldeohv1

Xqvxusulvlqjo|/ zh �qg wkdw roghu zrunhuv duh pruh olnho| wr eh glvsodfhg1

Wkh �up vl}h dsshduv wr kdyh d srvlwlyh h�hfw rq wkh glvsodfhphqw suredelo0

lw|1 Eljjhu wkhu �up/ pruh olnho| lv wkh glvsodfhphqw1 Wklv h�hfw/ krzhyhu/ lv

qrw urexvw wr rwkhu frqwurov1 Lqwhudfwlrq whupv vkrz pruh lqwhuhvwlqj h�hfwv1

Zh �qg wkdw zkhq zrunhuv uhdfk wkh holjlelolw| djh iru wkh lqglylgxdo hduo| uh0

wluhphqw/ wkh glvsodfhphqw suredelolw| jurzv pruh lq odujhu �upv +frh!flhqw

ri wkh lqwhudfwlrq whup ehwzhhq wkh djh gxpp| dqg wkh �up vl}h lv srvlwlyh,1

Wklv zrxog frq�up wkh suhglfwlrq ri rxu prgho1 Lqfuhdvhg ulvn ri wkh glvdelolw|

shqvlrq oldelolw| pd| lqghhg hqfrxudjh �upv wr �uh roghu zrunhuv1

\hw/ dv qrwhg deryh/ lghqwli|lqj wkh h�hfwv ri wkh �up oldelolwlhv iurp wkh

gl�huhqfhv lq glvsodfhphqw suredelolwlhv lq �upv wkdw gl�hu lq vl}h/ lv txhvwlrq0

deoh/ vlqfh wkh �up vl}h pd| d�hfw wkh glvsodfhphqw suredelolw| iru ydulrxv rwkhu

uhdvrqv wkdq iru wkh shqvlrq oldelolwlhv54 1 Wkhuhiruh/ lq froxpq 5 zh surylgh ixu0

wkhu hylghqfh1 Zh lqfoxgh d ixoo vhw ri djh dqg |hdu gxpplhv wr wkh hvwlpdwhg

uhjuhvvlrq1 Zh dovr dgg d wulsoh lqwhudfwlrq whup ehwzhhq wkh �up vl}h/ djh dqg

frkruw/ lq rughu wr fdswxuh wkh h�hfwv ri wkh fkdqjhv lq wkh holjlelolw| fulwhuld

iru wkh lqglylgxdo hduo| uhwluhphqw lq 4<<71 Zh dujxhg wkdw li wkh �up oldelol0

wlhv kdyh dq h�hfw rq wkh glvsodfhphqw suredelolw|/ wkh glvsodfhphqw suredelolw|

vkrxog jurz pruh lq odujh �upv zkhq wkh zrunhuv uhdfk wkh djh ri �iw|0�yh

+Frh!flhqw ri wkh lqwhudfwlrq whup ehwzhhq wkh �up vl}h dqg wkh djh gxpp|

vkrxog wkhuhiruh eh srvlwlyh,1 Ixuwkhupruh/ wklv h�hfw vkrxog eh vwurqjhu zkhq

wkh zrunhuv duh holjleoh iru lqglylgxdo hduo| uhwluhphqw/ wkdw lv zkhq wkh ulvn ri

glvdelolw| oldelolwlhv iru wkh �up lv odujhu1 Wkhuhiruh/ zh h{shfw wkdw wkh frh!0

flhqw ri wkh wulsoh lqwhudfwlrq whup ehwzhhq wkh �up vl}h/ wkh djh gxpp| dqg

wkh frkruw gxpp| vkrxog eh srvlwlyh1 Uhvxowv lq wkh wdeoh vhhp wr frq�up rxu

h{shfwdwlrqv1

Dv wkh holjlelolw| iru wkh lqglylgxdo hduo| uhwluhphqw lv uhdoo| d frkruw vshfl�f

dqg qrw d |hdu vshfl�f uxoh/ lw pljkw eh pruh dssursuldwh wr frqwuro iru wkh

gl�huhqfhv dfurvv wkh frkruwv wkdq dfurvv wkh |hduv55 1 Lq froxpq 6/ zh uhsodfh

wkh |hdu gxpplhv e| d vhw ri frkruw gxpplhv1 Wkh pdlq uhvxowv duh qrw d�hfwhg

54Iru h{dpsoh/ lw lv srvvleloh wkdw wkh odujh �upv kdyh pruh fkrlfh ryhu zkr wr �uh1 Wkhuh0

iruh/ eljjhu �upv pd| eh pruh deoh wr xvh wkh hduo| uhwluhphqw surylvlrqv lq uhgxflqj wkh vl}h

ri wkhlu oderxu irufh1
55Reylrxvo| zh fdqqrw lqfoxgh doo djh/ frkruw dqg |hdu gxpplhv lq wkh htxdwlrq1
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Frhi Frhi Frhi Frhi

+v1h1, +v1h1, +v1h1, +v1h1,

+djh�87, 31369

+1336,

+eluwk?4<73, 3133<

+1334,

�up vl}h 31344 0313:5 031339 3133:

+1334, +1334, +1349, +1348,

+djh�87,-+eluwk?4<73, 3134< 031353 31359 31358

+1336, +1336, +1337, +1336,

�up vl}h-+eluwk?4<73, 031337 031335 031335

+1333, +1333, +1333,

�up vl}h-+djh�87, 31359 31365 3136; 31359

+1336, +1346, +1347, +1346,

�up vl}h-+eluwk?4<73,-+djh�87, 31363 31357 31365

+1346, +1347, +1346,

djh gxpplhv qr |hv |hv |hv

frkruw gxpplhv qr qr |hv |hv

|hdu gxpplhv qr |hv qr qr

lqglylgxdo frqwurov qr qr qr |hv

�up vshfl�f frqwurov qr qr qr |hv

qxpehu ri shuvrq |hduv <86/698 <86/698 <86/698 <86/698

revhuyhg suredelolw| 313:: 313:: 313:: 313::

Svhxgr U5 3136: 3139; 3137< 31434

Wdeoh 7= Wkh H�hfw ri wkh Lqglylgxdo Hduo| Uhwluhphqw Djh Olplw Fkdqjh rq

wkh Glvsodfhphqw Suredelolw|

Qrwhv= Hqwulhv lq wdeoh duh pdujlqdo h�hfwv/ wkdw lv fkdqjhv lq wkh glvsodfhphqw suredelolw|

zkhq wkh h{sdodwru| yduldeohv fkdqjh e| rqh xqlw1 Ilup vl}h lv glylghg e| 43331 Vwdqgdug

huuruv ri wkh pdujlqdo h�hfwv duh lq sduhqwkhvlv1 Wkh| duh urexvw iru foxvwhulqj ri uhshdwhg

revhuydwlrqv ri wkh vdph lqglylgxdo1
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e| wklv fkdqjh1 Wkh hvwlpdwhv ri wkh lqwhudfwlrq whupv lq froxpq 6 duh yhu| forvh

wr wkh hvwlpdwhv lq froxpq 51 Uhvxowv dsshdu wr eh urexvw dovr wr d qxpehu ri

lqglylgxdo dqg �up vshfl�f frqwurov1 Lq froxpq 7/ zh dgg frqwurov iru vh{/

hgxfdwlrq/ dqqxdo hduqlqjv/ lqgxvwu|/ �up vl}h/ dyhudjh zdjhv dqg wkh oderu

vkduh ri wkh ydoxh0dgghg lq wkh �up1 Wkh pdlq uhvxowv gr qrw fkdqjh1 Zkhq

zrunhuv wxuq �iw|0�yh/ wkh glvsodfhphqw suredelolw| jurzv pruh lq wkh odujhu

�upv1 Wklv h�hfw lv vwurqjhu iru wkh frkruwv wkdw kdyh wkh kljkhvw glvdelolw|

ulvn1
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Revhuydwlrq wkdw wkh �up oldelolwlhv iru wkh xqhpsor|phqw ehqh�wv d�hfw wkh

od|r� ghflvlrqv/ lv qrw qhz1 Ihogvwhlq +4<:9/ 4<:;, dqg Wrsho +4<;7, vkrz wkdw

lpshuihfw h{shulhqfh0udwlqj ri wkh xqhpsor|phqw ehqh�wv h�hfwlyho| vxevlgl}hv

wkh od|0r� ghflvlrqv/ dqg wkhuhiruh lqfuhdvhv wkh lqflghqfh ri xqhpsor|phqw1

Kxwfkhqv +4<<<, frqvwuxfwv d wkhruhwlfdo prgho dsso|lqj wklv lghd wr hduo| uh0

wluhphqw1 Wr rxu nqrzohgjh/ wkh h�hfw ri wkh �up oldelolwlhv rq hduo| uhwluhphqwv

kdv suhylrxvo| qrw ehhq whvwhg hpslulfdoo|1 Dv pdq| hduo| uhwluhphqw vfkhphv/

sduwlfxoduo| lq wkh Hxurshdq frxqwulhv/ vkduh ihdwxuhv ri wkh xqhpsor|phqw lq0

vxudqfh surjudpv/ dffrxqwlqj iru wkh �up lqfhqwlyhv lq wkh hduo| uhwluhphqw

ghflvlrqv lv fuxfldo1

D qhjdwlyh vkrfn wr wkh zrunhu surgxfwlylw| pd| irufh �upv wr uhgxfh wkhlu

hpsor|phqw1 Lq wkh lpsolflw frqwudfw iudphzrun/ �upv duudqjh wkhlu glvsodfh0

phqwv vr wkdw wkh orvvhv wr wkh zrunhuv duh plqlpl}hg1 Wkhuhiruh �upv hqfrxudjh

wkrvh zrunhuv zkr duh holjleoh wr wkh xqhpsor|phqw wxqqho/ wr wdnh wklv hduo|

uhwluhphqw1 Wkh zrunhu lqfhqwlyhv wr uhwluh duh qrw ehwwhu lq wkh edg wlphv/ exw li

wkh �up kdv dq dfwlyh uroh lq wkh uhwluhphqw ghflvlrqv/ hduo| uhwluhphqw vfkhphv

duh mrlqwo| pruh sur�wdeoh iru wkh zrunhu dqg wkh �up zkhq wkh surgxfwlylw| lv

orz1 Lq wkh jrrg wlphv/ ehfdxvh wkh �up zdqwv wr nhhs doo ri lwv zrunhuv/ wkh

�qdqfldo lqfhqwlyhv kdyh d vpdoohu h�hfw rq uhwluhphqw1

Gdwd uhtxluhphqwv iru wkh h{huflvh ri wklv sdshu duh vxevwdqwldo1 Wr prgho

mrlqwo| wkh ehkdylru ri wkh �up dqg wkh zrunhu/ wkh gdwd pxvw frqwdlq lq0

irupdwlrq rq erwk sduwlhv1 D edvlf uhtxluhphqw lv wkdw wkh wudqvlwlrqv iurp

hpsor|phqw wr xqhpsor|phqw dqg hduo| uhwluhphqw fdq eh wudfhg/ dqg wkhuh

lv vrph h{rjhqhrxv yduldwlrq lq wkh �up dqg wkh zrunhu lqfhqwlyhv1 Dv lqgl0

ylgxdo ohyho surgxfwlylw| phdvxuhv duh uduho| dydlodeoh/ wkh gdwd pxvw frqwdlq

hqrxjk �qdqfldo lqirupdwlrq rq �upv vr wkdw dw ohdvw wkh dyhudjh surgxfwlylw|

ri wkh zrunhuv lq hdfk �up fdq eh hvwlpdwhg1 Lqfuhdvlqj dydlodelolw| ri olqnhg

hpsor|hh0hpsor|hu gdwd vhwv pdnhv wkhvh w|sh ri fdofxodwlrqv srvvleoh1

Wkhuh duh d qxpehu ri srvvleoh h{whqvlrqv wr wkh dqdo|vlv shuiruphg lq wklv

sdshu1 Zh kdyh frqvlghuhg glvdelolw| dv dq h{rjhqrxv ulvn wkdw d�hfwv wkh hp0

sor|phqw frqwudfw1 Lw frxog eh dujxhg wkdw wkh glvdelolw| ulvn lv qrw h{rjhqrxv/

exw dovr ghshqgv rq wkh �qdqfldo lqfhqwlyhv ri wkh zrunhu dqg wkh �up1 Lw vkrxog

eh uhdvrqdeo| vwudljkwiruzdug wr h{whqg wkh prgho vr wkdw wkh zrunhuv dqg �upv
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pd{lpl}h mrlqw sur�wv e| fkrrvlqj ehwzhhq wkuhh rswlrqv= hpsor|phqw/ uhwluh0

phqw rq hlwkhu xqhpsor|phqw ru rq glvdelolw| shqvlrq1

Dqrwkhu reylrxv h{whqvlrq zrxog eh wr uhsodfh wkh rqfh0dqg0iru0doo ghflvlrq

zlwk hlwkhu d g|qdplf surjudpplqj prgho +dv lq/ iru h{dpsoh/ Uxvw dqg Skh0

odq/ 4<<:, ru dq rswlrq ydoxh prgho +Vwrfn dqg Zlvh/ 4<<3,1 Hlwkhu ri wkhvh

h{whqvlrqv zrxog pdnh wkh prgho pruh uhdolvwlf e| doorzlqj wkh �upv wr srvw0

srqh wkh glvsodfhphqw ghflvlrq/ vwloo nhhslqj wkh rswlrq wr od|0r� wkh zrunhu lq

wkh qh{w shulrg li wkh ghpdqg frqglwlrqv gr qrw lpsuryh1

Wkh prgho frxog dovr eh pdgh pruh uhdolvwlf e| gursslqj wkh ixoo lqirupdwlrq

dvvxpswlrq1 Ixoo lqirupdwlrq rq zrunhuv* ydoxdwlrq ri ohlvxuh doorzhg wkh �upv

wr wdloru0pdnh wkh lqglylgxdo uhwluhphqw ehqh�wv1 Zkloh wklv zrxog irufh wkh

�upv wr r�hu wkh vdph ehqh�wv wr doo ri wkhlu zrunhuv +wdnlqj dffrxqw ri wkh

h{shfwhg ydoxh ri ohlvxuh iru wkh zrunhu,/ lw zrxog qrw fkdqjh wkh nh| suhglfwlrq

ri wkh prgho= erwk wkh zrunhu dqg wkh �up lqfhqwlyhv pdwwhu iru wkh hduo|

zlwkgudzdo iurp wkh oderxu pdunhw1

Dv srsxodwlrq djhv dqg wkh oderu irufh sduwlflsdwlrq udwhv iru wkh djhg kdyh

ghfuhdvhg/ pdq| frxqwulhv idfh vhulrxv fkdoohqjhv ri ixqglqj wkhlu shqvlrq v|v0

whpv1 Wkhuh lv d zlghvsuhdg frqvhqvxv wkdw wkh ehvw dowhuqdwlyh zrxog eh wr

lqfuhdvh wkh dyhudjh uhwluhphqw djh1 Zh vkrz wkdw lq dgglwlrq wr lpsurylqj wkh

zrunhu lqfhqwlyhv/ dq lqfuhdvh lq wkh dyhudjh uhwluhphqw djh pljkw dovr uhtxluh

wdpshulqj zlwk wkh lpsolflw lqfhqwlyhv surylghg wr wkh �up1 H{shulhqfh0udwhg

xqhpsor|phqw ehqh�wv dqg xqhpsor|phqw shqvlrqv zrxog ohvvhq wkh �up lq0

fhqwlyhv wr �uh roghu zrunhuv1 Ixoo h{shulhqfh0udwlqj vkrxog/ krzhyhu/ eh xvhg

zlwk fdxwlrq/ ehfdxvh lw frxog ixuwkhu glvfrxudjh klulqj ri wkh roghu zrunhuv/

dqg2ru vkliw wkh glvsodfhphqwv h{fhvvlyho| wr rwkhu djh jurxsv1
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^4` Duqrww/ Ulfkdug M1/ Duwkxu M1 Krvlrv dqg Mrvhsk H1 Vwljolw} +4<;;,= Lpsolflw

Frqwudfwv/ Oderu Prelolw| dqg Xqhpsor|phqw/ Wkh Dphulfdq Hfrqrplf

Uhylhz :;+8,/ 4379043991

^5` Dqwrolq/ Sdeor dqg Vwhidqr Vfdushwwd +4<<;,= Plfurhfrqrphwulf dqdo|vlv

ri wkh uhwluhphqw ghflvlrq= Jhupdq|/ Dqqh{ 7 lq Wkh uhwluhphqw ghflvlrq

lq wkh RHFG frxqwulhv RHFG Hfrqrplfv Ghsduwphqw Zrunlqj Sdshuv <;1

^6` Fhqwudo Shqvlrq Vhfxulw| Lqvwlwxwh/ Wkh Orfdo Jryhuqphqw Shqvlrq Lqvwl0

wxwlrq dqg Vwdwh Wuhdvxu| +5333,= Vxrphq w|ùhoçnnhhqvddmdw yxrqqd 4<<;/

Khovlqnl1

^7` Ihogvwhlq/ Pduwlq +4<:9,= Whpsrudu| Od|r�v lq wkh Wkhru| ri Xqhpsor|0

phqw/ Mrxuqdo ri Srolwlfdo Hfrqrp| ;7/ <6:0<8:1

^8` Ihogvwhlq/ Pduwlq +4<:;,= Wkh H�hfw ri Xqhpsor|phqw Lqvxudqfh rq Whp0

srudu| Od|r� Xqhpsor|phqw/ Dphulfdq Hfrqrplf Uhylhz 9;/ ;670;791

^9` Juxehu/ Mrqdwkdq dqg Gdylg Zlvh +4<<:,= Vrfldo Vhfxulw| Surjudpv dqg

Uhwluhphqw durxqg wkh Zruog/ Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/

Zrunlqj Sdshu 94671

^:` Kdnrod/ Wxxold +5333,= Qdyljdwlqj wkurxjk wkh Ilqqlvk Shqvlrq V|vwhp/

YDWW Glvfxvvlrq Sdshuv 5571

^;` Kdoo/ Urehuw dqg Hgzdug Od}hdu +4<;7,= Wkh H{fhvv Vhqvlwlylw| ri Od|r�v

dqg Txlwv wr Ghpdqg/ Mrxuqdo ri Oderu Hfrqrplfv 5+5,/ 566058:1

^<` Kxwfkhqv/ Urehuw +4<<<,= Vrfldo vhfxulw| ehqh�wv dqg hpsor|hu ehkdylru=

Hydoxdwlqj vrfldo vhfxulw| hduo| uhwluhphqw ehqh�wv dv d irup ri xqhpsor|0

phqw lqvxudqfh/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz 73+6,/ 98<09:;1

^43` Nrunhdpçnl/ Rvvl dqg Wrpl N||uç +5333,= Lqwhjudwhg Sdqho ri Ilqqlvk

Frpsdqlhv dqg Zrunhuv/ YDWW Glvfxvvlrq Sdshuv 5591

^44` Od}hdu/ Hgzdug +4<<3,= Shqvlrqv dqg Ghihuuhg Ehqh�wv dv Vwudwhjlf Frp0

shqvdwlrq/ Lqgxvwuldo Uhodwlrqv 5<+5,1
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^45` Od}hdu/ Hgzdug +4<;9,= Shqvlrqv dv Vhyhudqfh Sd|/ QEHU Uhsulqw Qr1

834 +Sxeolvkhg lq wkh Ilqdqfldo Dvshfwv ri wkh XV Shqvlrq V|vwhp/ hg1 ]yl

Erglh/ Mrkq Vryhq dqg Gdylg D1 Zlvh1 Fkljdjr= Xqlyhuvlw| ri Fkljdjr

Suhvv,1

^46` Olqgherrp/ Pdduwhq +4<<;,= Plfurhfrqrphwulf dqdo|vlv ri wkh uhwluhphqw

ghflvlrq= Wkh Qhwkhuodqgv/ Dqqh{ 7 lq Wkh uhwluhphqw ghflvlrq lq wkh

RHFG frxqwulhv RHFG Hfrqrplfv Ghsduwphqw Zrunlqj Sdshuv <;1

^47` Oxpvgdlqh/ Urelq O1 dqg Rolyld V1 Plwfkhoo +4<<<,= Qhz ghyhorsphqwv lq

wkh hfrqrplf dqdo|vlv ri uhwluhphqw/ lq Ruoh| F1 Dvkhqihowhu dqg Gdylg

Fdug +hgv1, Kdqgerrn ri Oderxu Hfrqrplfv/ Yro 6f/ Qruwk Kroodqg1

^48` Uxvw/ Mrkq dqg Fkulvwrskhu Skhodq +4<<:,= Krz Vrfldo Vhfxulw| dqg

Phglfduh D�hfw Uhwluhphqw Ehkdylru lq d Zruog ri Lqfrpsohwh Pdunhwv/

Hfrqrphwulfd 98+7,/ :;40;641

^49` Vwrfn/ Mdphv dqg Gdylg Zlvh +4<<3,= Shqvlrqv/ wkh Rswlrq Ydoxh ri Zrun

dqg Uhwluhphqw/ Hfrqrphwulfd 8;+8,/ 4484044;31

^4:` Wrsho/ Urehuw K1 +4<;7,= H{shulhqfh udwlqj ri xqhpsor|phqw lqvxudqfh

dqg wkh lqflghqfh ri xqhpsor|phqw/ Mrxuqdo ri Odz dqg Hfrqrplfv 5:

+Dsulo, 940<31
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Ghvfulswlyh Vwdwlvwlfv Ghvfulswlyh vwdwlvwlfv ri wkh vdpsoh duh lq wdeoh 81

Wkhvh vwdwlvwlfv duh fdofxodwhg ryhu wkh zkroh vdpsoh1 Wkh xqlw ri wkh revhuyd0

wlrq lv shuvrq0|hdu1 Vrph lqglylgxdov dsshdu vhyhudo wlphv lq wkh vdpsoh zkhuhdv

vrph rwkhuv dsshdu rqo| rqfh1 Dv vwdwhg lq wkh wh{w/ wkh gdwd iru pdqxidfwxulqj

dqg frqvwuxfwlrq zdv dydlodeoh iurp 4<;< wr 4<<7/ iru vhuylfhv iurp 4<<3 wr 4<<8

dqg iru wudgh iurp 4<;< wr 4<<81

Yduldeoh Phdq Vg Plq Pd{

Djh 831<8 7189 78 97

\hdu ri eluwk 73198 8135 58 83

Hduqlqjv +ILP2|hdu, 464/765 ;5/5;< 3 8/786/:43

Surgxfwlylw| +ILP2|hdu, 5::/5<: 554/936 0614-43: 719-43:

Ilup vl}h +qxpehu ri fr0zrunhuv, 4/<99 5/988 3 46/9:;

\hduv ri Hgxfdwlrq 43167 5134 < 55

Ihpdoh 3175 317< 3 4

Oderxu vkduh lq d �up 319: 317: 3 4

Wudqvlwlrq iurp hpsor|phqw 313; 315: 3 4

wr xqhpsor|phqw

Dyhudjh zdjh lq d �up 453/388 5;/9:6 435 ;78/98:

Fkdqjh lq wkh ydoxh0dgghg +(, 4518< 7681;9 069738 84;35

Holjleoh wr wkh LHU 315: 3178 3 4

Holjleoh wr wkh xqhpso wxqqho 3174 317< 3 4

Zrunv lq pdqxidfwxulqj 3197 317; 3 4

Zrunv lq frqvwuxfwlrq 313: 3158 3 4

Zrunv lq vhuylfhv 3138 3155 3 4

Zrunv lq wudgh 3158 3176 3 4

Qxpehu ri revhuydwlrqv 4/334/96;

Wdeoh 8= Ghvfulswlyh Vwdwlvwlfv
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