
Bonn Econ Discussion Papers

Discussion Paper 22/2001

Strategic Choice Handicaps when Females Pay
the Cost of the Handicap

by
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Devwudfw

Zh h{dplqh d vwudwhjlf0fkrlfh kdqglfds prgho lq zklfk pdohv vhqg frvwo|
vljqdov wr dgyhuwlvh wkhlu txdolw| wr ihpdohv1 Ihpdohv duh frqfhuqhg zlwk
wkh qhw yldelolw| ri wkh pdoh zlwk zkrp wkh| pdwh/ zkhuh qhw yldelolw| lv d
ixqfwlrq ri wkh pdoh*v txdolw| dqg vljqdo1 Zh lghqwli| flufxpvwdqfhv lq zklfk
d vljqdolqj htxloleulxp zrxog uhtxluh kljk0txdolw| pdohv wr vhqg vljqdov vr
pxfk odujhu wkdq wkrvh ri pdohv lq orzhu txdolw| +wr ghwhu plplfu| e| wkh
odwwhu, dv wr |lhog orzhu qhw yldelolwlhv iru wkh iruphu1 Wklv fdxvhv ihpdohv
wr vkxq pdohv zkr vhqg odujh vljqdov/ hqvxulqj wkdw wkhuh lv qr vljqdolqj
htxloleulxp1

-Ilqdqfldo vxssruw iurp wkh Ghxwvfkh Iruvfkxqjvjhphlqvfkdiw/ Judgxlhuwhqnro0

ohj 95< dw wkh Xqlyhuvlw| ri Erqq/ dqg wkh Qdwlrqdo Vflhqfh Irxqgdwlrq lv judwhixoo|

dfnqrzohgjhg1
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e| Jhruj Q�roghnh dqg Oduu| Vdpxhovrq
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]dkdyl*v +^53/ 54`, kdqglfds sulqflsoh zdv lqlwldoo| uhjdughg vnhswlfdoo|1 Iru
lqvwdqfh/ Pd|qdug Vplwk ^48` revhuyhg wkdw pdohv zkr xvh d frvwo| kdqglfds
wr dgyhuwlvh wkhlu jhqhwlf txdolw| r�hu ihpdohv wkh survshfw ri r�vsulqj zkr
zloo lqkhulw qrw rqo| wkh dgydqwdjhrxv jhqhwlf txdolw| exw dovr wkh �wqhvv0
uhgxflqj kdqglfds1 Pd|qdug Vplwk dujxhg wkdw wkh ghohwhulrxv h�hfwv ri
wkh kdqglfds zhuh olnho| wr ryhuzkhop wkh ehqh�w ri jrrg jhqhv/ uhqghulqj
wkh vljqdo lqh�hfwlyh dv d phdqv ri uhyhdolqj txdolw|1

Judihq +^;/ <`, vkrzhg wkdw htxloleuld h{lvw lq zklfk pdohv fkrrvh vljqdov
+l1h1/ kdqglfdsv, zklfk uhyhdo wkhlu txdolw|1 Wkh hyroxwlrqdu| vwdelolw| ri
vxfk d vljqdolqj htxloleulxp klqjhv rq wkh idfw wkdw vljqdov duh frvwo|/ vr
wkdw orz0txdolw| pdohv �qg lw surklelwlyho| h{shqvlyh wr plplf kljk0txdolw|
pdohv1 Udwkhu wkdq srvlqj d idwdo revwdfoh/ wkh frvw ri d kdqglfds lv wkh nh|
wr lwv vxffhvv dv d phdqv ri frppxqlfdwlrq1

Judihq h{dplqhv d _vwudwhjlf fkrlfh% kdqglfds/ lq zklfk kljk txdolw|
pdohv frqihu d qrqjhqhwlf dgydqwdjh rq ihpdohv/ vxfk dv lqfuhdvhg ihfxqglw|
+^;/ s1 86<`/ ^</ s1 7:9`,1 Klv prwlydwlrq lq frqvwuxfwlqj vxfk d prgho zdv
wr vhsdudwh wkh kdqglfds sulqflsoh dv d phfkdqlvp iru vh{xdo vhohfwlrq iurp
irufhv dulvlqj rxw ri wkh Ilvkhu surfhvv +Judihq ^</ ss1 7:607:7/7;7~7;:`,1
Wkurxjkrxw prvw ri klv dqdo|vlv/ kljkhu vljqdov lpsrvh kljkhu �wqhvv frvwv
rq wkh +kljkhu txdolw|, pdohv zkr vhqg wkhp/ exw lpsrvh qr frvwv rq wkh
ihpdohv zkr pdwh zlwk wkhvh pdohv1 Khqfh/ wkh dgyhuvh0dgyhuwlvlqj h�hfw
wkdw Pd|qdug Vplwk lghqwl�hg dv d wkuhdw wr wkh kdqglfds sulqflsoh grhv
qrw dulvh1

Vxevhtxhqw zrun kdv surgxfhg qxphurxv prghov vkrzlqj wkdw wkh kdqg0
lfds sulqflsoh fdq irup wkh edvlv iru frvwo| frppxqlfdwlrq +vhh Mrkqvwrqh
^44` iru d vxuyh|,1 Wkhvh lqfoxgh prghov ri wkh dgyhuwlvlqj ri txdolw| +Mrkq0
vwrqh ^43`, dv zhoo dv prghov ri wkh vljqdolqj ri qhhg +Jrgiud| +^8/ 9/ :`,/
Judihq +^;/ <`,/ Mrkqvwrqh dqg Judihq +^45`,/ Nloqhu dqg Mrkqvwrqh +^46`,/
Pd|qdug Vplwk +^49/ 4:`,/ Q�roghnh dqg Vdpxhovrq +^4;`,,1 Wkhvh prghov
djdlq dvvxph wkdw zkhq uhfhlyhuv uhdfw wr vljqdov/ wkh| duh frqfhuqhg rqo|
zlwk wkh xqghuo|lqj frqglwlrq ri wkh vhqghu dqg qrw wkh frvw ri wkh vljqdo1

Zh iroorz Judihq lq h{dplqlqj d vwudwhjlf kdqglfds prgho1 Zh �oo d jds
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lq Judihq*v dqdo|vlv e| frqvwuxfwlqj dq h{solflwo| jdph0wkhruhwlf prgho lq
zklfk ihpdohv duh frqfhuqhg zlwk wkh qhw yldelolw| ri wkh pdoh zlwk zkrp
wkh| pdwh/ zkhuh qhw yldelolw| lv d ixqfwlrq ri wkh pdoh*v txdolw| dqg wkh
pdoh*v vljqdo +Judihq ^;/ ss1858~859`,1 Pd|qdug Vplwk*v dgyhuvh0dgyhuwlvlqj
h�hfw wkxv uhdsshduv/ wkrxjk lq d gl�huhqw jxlvh1 Lq rughu wr lvrodwh wklv
h�hfw/ zh h{dplqh d yhu| vlpsoh dqg vw|ol}hg prgho1 Zh ghulyh d frqglwlrq
rq wkh glvwulexwlrq ri pdoh txdolwlhv wkdw lv qhfhvvdu| dqg vx�flhqw iru wkh
h{lvwhqfh ri d vljqdolqj htxloleulxp1 Zkhq wklv frqglwlrq lv qrw vdwlv�hg/
vljqdolqj uhtxluhv wkdw kljkhu0txdolw| pdohv vhqg pxfk odujhu vljqdov wkdq
pdohv ri orzhu txdolw|/ wr ghwhu plplfu| e| orz0txdolw| pdohv1 Wkh vljqdov
uhtxluhg ri kljk0txdolw| pdohv duh vr odujh dv wr uhgxfh wkhlu qhw yldelolw|
ehorz wkdw ri orzhu0txdolw| pdohv/ fdxvlqj ihpdohv wr vkxq kljk vljqdov dqg
khqfh hqvxulqj wkdw pdohv suhihu qrw wr vljqdo1 Wkhuh lv wkhq qr vljqdolqj
htxloleulxp1

2 A�i �L_i*

Wkhuh duh q pdohv zkr frpshwh iru wkh dwwhqwlrq ri d vlqjoh ihpdoh1 Hdfk
pdoh l lv fkdudfwhul}hg e| d txdolw| ru frqglwlrq �� wkdw lv lqghshqghqwo|
gudzq iurp wkh gl�huhqwldeoh glvwulexwlrq I zlwk vxssruw ^3> �`1 Wklv frq0
glwlrq lv qrw revhuyhg e| rwkhu pdohv ru wkh ihpdoh1 Hdfk pdoh fkrrvhv d
vljqdo v� +zklfk pd| ghshqg rq ��,/ dw zklfk srlqw wkh ihpdoh vhohfwv rqh ri
wkh pdohv zlwk zkrp wr pdwh1

D pdoh zkr lv qrw fkrvhq e| wkh ihpdoh kdv �wqhvv }hur1 Li wkh ihpdoh
fkrrvhv d pdoh zkrvh frqglwlrq lv �� dqg vljqdo lv v�/ wkhq wkh �wqhvv ri wkh
fkrvhq pdoh lv ���v� dqg wkh ihpdoh*v �wqhvv lv jlyhq e| d vwulfwo| lqfuhdvlqj
ixqfwlrq ri ���v�1 Khqfh/ ihpdohv suhihu pdohv zlwk kljk qhw yldelolw| ���v�1
Ihfxqglw|/ iru h{dpsoh/ pd| eh olqnhg wr wkh pdoh*v qhw yldelolw| udwkhu wkdq
frqglwlrq1

D vwudwhj| iru d pdoh lv d ixqfwlrq v� = ^3> �`$ LUn/ zlwk v�+��, lghqwli|lqj
wkh vljqdo wkh pdoh zrxog vhqg li lq frqglwlrq ��1 D froohfwlrq ri vxfk
vwudwhjlhv lv dq htxloleulxp li hdfk pdoh*v vwudwhj| v�+�, pd{lpl}hv wkh pdoh*v
h{shfwhg �wqhvv/ jlyhq wkh vwudwhjlhv ri wkh ihpdoh dqg rwkhu pdohv/ dqg li
wkh ihpdoh fkrrvhv/ iurp dq| vhw ri pdoh vljqdov/ wkh vljqdo wkdw pd{lpl}hv
khu h{shfwhg �wqhvv1 Dq htxloleulxp lv d vljqdolqj htxloleulxp li hdfk vljqdo
lv vhqg e| rqo| rqh frqglwlrq ri pdoh/ vr wkdw vljqdov uhyhdo wkhlu vhqghuv*
frqglwlrqv1 Zh frqfhqwudwh rq htxloleuld wkdw duh vwulfw +l1h1/ hdfk djhqw kdv
d xqltxh rswlpdo fkrlfh, dqg khqfh hyroxwlrqdulo| vwdeoh +Vhowhq ^4<`,1

5



D nh| revhuydwlrq lv wkdw lq d vljqdolqj htxloleulxp/ pdohv vhqglqj odujhu
vljqdov pxvw eh pruh olnho| wr eh vhohfwhg e| wkh ihpdoh/ vlqfh rwkhuzlvh wkh|
zrxog qrw lqfxu wkh h{wud frvw ri wkh kljkhu vljqdo1 Lq dgglwlrq/ ihpdohv
_jhw zkdw wkh| zdqw% lq d vwulfw vljqdolqj htxloleulxp= wkh| fdq lghqwli|
wkh fkdudfwhulvwlfv ri wkh pdohv zkrvh vljqdov wkh| revhuyh dqg fkrrvh wkhlu
+xqltxho|, suhihuuhg pdoh/ lq wklv fdvh wkh pdoh zlwk wkh kljkhvw qhw yldelo0
lw|1 Pdohv vhqglqj kljkhu vljqdov pxvw wkhq kdyh kljkhu qhw yldelolwlhv/ dqg
ihpdohv pxvw fkrrvh wkh pdoh vhqglqj wkh kljkhvw vljqdo1 Lq dgglwlrq/ pdohv
vhqglqj kljkhu vljqdov pxvw eh pdohv lq kljkhu frqglwlrq1

Wklv olqn ehwzhhq kljk pdoh frqglwlrq dqg kljk vljqdov fkdudfwhul}hv dq|
vwulfw vljqdolqj htxloleulxp1 Dwwhqwlrq wkhq wxuqv wr wkh txhvwlrq ri zkhq
vxfk htxloleuld h{lvw1 Wkh hvvhqwldo txhvwlrq lv zkhwkhu pdohv lq kljkhu frq0
glwlrq vhqg vljqdov kljk hqrxjk wr vljqdo wkhlu txdolw| zlwkrxw uhgxflqj wkhlu
qhw yldelolw|1 Li ihpdoh �wqhvv ghshqgv rqo| rq pdoh frqglwlrq/ wklv txhv0
wlrq lv prrw1 Li ihpdoh �wqhvv ghshqgv rq qhw pdoh yldelolw|/ dq d�updwlyh
dqvzhu lv qhfhvvdu| iru d vljqdolqj htxloleulxp1

� , �t|i?Ui Lu ,^��*�Mh��4

Jlyhq wkdw ihpdohv fkrrvh wkh kljkhvw0vljqdolqj pdoh/ rxu prgho lv pxfk olnh
dq dxfwlrq/ lq zklfk wkh pdohv elg +vljqdo, wr eh fkrvhq e| wkh ihpdoh1 Lw
iroorzv iurp vwdqgdug uhvxowv lq dxfwlrq wkhru| wkdw wkh jdph kdv d xqltxh
fdqglgdwh iru d vwulfw vljqdolqj htxloleulxp +Ixghqehuj dqg Wluroh ^7/ ss1
5560558`/ Pdvnlq dqg Uloh| ^47`,1 Doo pdohv dgrsw lghqwlfdo/ gl�huhqwldeoh
vwudwhjlhv/ zlwk pdohv lq kljkhu frqglwlrq vhqglqj odujhu vljqdov1

Wr ghulyh wkh pdohv* ehkdylru lq wklv fdqglgdwh htxloleulxp/ qrwlfh wkdw
li v+�, lv wkh +frpprq, pdoh vwudwhj| dqg d pdoh lq frqglwlrq � vhqgv wkh
vljqdo v+a�, iru vrph a�/ wkhq wkh pdoh*v �wqhvv lv

+� � v+a�,,I +a�,?3�> +4,

zkhuh +� � v+a�,, lv wkh qhw yldelolw| frqglwlrqdo rq ehlqj fkrvhq e| wkh
ihpdoh dqg I+a�,?3� lv wkh suredelolw| wkdw doo rwkhu pdohv duh lq frqglwlrq
ohvv wkdq a� dqg khqfh vhqg d vljqdo ohvv wkdq v+a�, +uhfdoo wkdw vljqdov pxvw eh
lqfuhdvlqj lq frqglwlrq,/ fdxvlqj wkh ihpdoh wr vhohfw wkh pdoh lq txhvwlrq1

Wr fdofxodwh wkh rswlpdo vljqdo ri d pdoh lq frqglwlrq � +jlyhq wkh vwudw0
hj| v+�,,/ zh �uvw gl�huhqwldwh +4, zlwk uhvshfw wr a� wr rewdlq

+� � v+a�,,+q� 4,I +a�,?32i+a�,� v�+a�,I+a�,?3�= +5,
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Li v+�, lv wr eh dq htxloleulxp/ lw pxvw rswlpdo iru d pdoh lq frqglwlrq � wr
vhqg vljqdo v+�,/ vr wkdw +5, pxvw htxdo }hur zkhq a� @ �1 Uhduudqjlqj wkh
uhvxowlqj htxdolw| jlyhv

v+�,+q� 4,I+�,?32i+�, . v�+�,I +�,?3� @ �+q� 4,I +�,?32i+�,= +6,

Lqwhjudwlqj erwk vlghv/ zh kdyh

v+�,I+�,?3� @

]
w

f

+q� 4,��I+��,?32i+��,g�� +7,

ru/ htxlydohqwo|

v+�, @

U
w

f
+q� 4,��I+��,?32i+��,g��

I+�,?3�
> +8,

zkhuh +7, pdnhv xvh ri wkh idfw wkdw wkh pdoh lq frqglwlrq 3 kdv d }hur
suredelolw| ri ehlqj wkh kljkhvw vljqdohu/ dqg khqfh rswlpdoo| vhqgv d }hur
vljqdo +Judihq ^;/ s1 876`,1 Lq dq| vljqdolqj htxloleulxp/ wkh vljqdov pxvw eh
jlyhq e| +8,1 Lqwhjudwlqj wkh qxphudwru e| sduwv doorzv rqh wr yhuli| wkdw
htxloleulxp vljqdov duh lqfuhdvlqj lq pdoh frqglwlrq1

Dv zh kdyh vkrzq deryh/ d vljqdolqj htxloleulxp h{lvwv rqo| li pdohv
vhqglqj kljkhu vljqdov kdyh kljkhu qhw yldelolw|/ vr wkdw lw lv dq htxloleulxp
iru wkh ihpdoh wr vhohfw wkh pdoh vhqglqj wkh kljkhvw vljqdo1 Htxloleulxp qhw
yldelolw| lv jlyhq e|

� � v+�, @ � �

U
w

f
+q� 4,��I +��,?32i+��,g��

I +�,?3�
+9,

@

U
w

f
I+��,?3�g��

I+�,?3�
> +:,

zkhuh +:, lv rewdlqhg e| shuiruplqj lqwhjudwlrq e| sduwv rq wkh lqwhjudo rq
wkh uljkw vlgh ri +9,1 Zh wkxv kdyh +vhh Dq ^4` dqg Edjqrol dqg Ehujvwurp
^5` iru orj frqfdylw|,=

Sursrvlwlrq D vwulfw vljqdolqj htxloleulxp h{lvwv li dqg rqo| li wkh h{0
suhvvlrq lq +:, lv vwulfwo| lqfuhdvlqj lq �/ ru htxlydohqwo|/ li dqg rqo| liU
w

f
I+��,?3�g�� lv vwulfwo| orj frqfdyh lq �1

Wkh h{lvwhqfh ri d vljqdolqj htxloleulxp wkxv klqjhv xsrq zkhwkhu wkh
glvwulexwlrq ri pdoh frqglwlrqv lv vxfk wkdw

U
w

f
I+��,?3�g�� lv orj frqfdyh1

Rq wkh rqh kdqg/ pdq| frpprq suredelolw| glvwulexwlrqv kdyh orj frqfdyh
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Iljxuh 4= Looxvwudwlrq ri d fdvh zlwk qr vljqdolqj htxloleulxp1 Lq wklv h{0
dpsoh/ wkhuh duh wzr pdohv +q @ 5, dqg pdoh frqglwlrq lv glvwulexwhg rq
wkh lqwhuydo ^3> �` @ ^3> 5`1 Wkh glvwulexwlrq ixqfwlrq I ri pdoh frqglwlrqv
lv jlyhq e| +;,/ zkhuh � � 3 lv d sdudphwhu1 Lq dq| vljqdolqj htxloleulxp/
wkh vljqdolqj ixqfwlrq v+�, pxvw eh jlyhq e| +8,1 Wkh xsshu �jxuh vkrzv
wkh vljqdo v+�, dv d ixqfwlrq ri pdoh frqglwlrq � dqg �1 Pdohv lq kljkhu
frqglwlrq vhqg kljkhu vljqdov1 Wkh orzhu �jxuh vkrzv pdoh qhw yldelolw|/
jlyhq e| +:,/ dv d ixqfwlrq ri � dqg �1 Iru ydoxhv ri � A 4/ qhw yldelolw|
idlov wr eh lqfuhdvlqj lq pdoh frqglwlrq/ hqvxulqj wkdw wkhuh lv qr vljqdolqj
htxloleulxp1 Iru h{dpsoh/ wkh ghulydwlyh ri qhw yldelolw| dw � @ 5 lv jlyhq e|
+I+5,2�

U
2

f
I +��,g��i+5,,@I+5,2 @ 4� i+5, @ 4� �

2
+�.4,/ zklfk lv qhjdwlyh

zkhqhyhu � A 41
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Iljxuh 5= Ghqvlw| iru wkh glvwulexwlrq ixqfwlrq jlyhq lq +;, dqg xvhg lq
Iljxuh 41 Wkh ghqvlw| lv jlyhq e| i+�, @ �

2
+� . 4,+4 � �,k zkhq � 5 ^3> 4`

dqg e| i+�, @ �

2
+� . 4,+� � 4,k zkhq � 5 ^4> 5`

ghqvlwlhv +Dq ^4`/ Edjqrol dqg Ehujvwurp ^5`,/ dqg khqfh kdyh orj frqfdyh
lqwhjudov ri srzhuv ri wkhlu glvwulexwlrq ixqfwlrqv +vlqfh orj frqfdylw| lv
suhvhuyhg e| ehlqj udlvhg wr d srzhu juhdwhu wkdq rqh dqg e| lqwhjudwlrq +Dq
^4/ Ohppd 6`,,1 Krzhyhu/ orj frqfdylw| fdq idlo li wkh ghqvlw| frqfhqwudwhv lwv
pdvv rq pdohv forvh wr wkh orzhvw dqg kljkhvw frqglwlrq1 Iljxuh 4 looxvwudwhv
d fdvh lq zklfk orj frqfdylw| ri wkh lqwhjudo ri wkh glvwulexwlrq ixqfwlrq idlov
dqg khqfh d vljqdolqj htxloleulxp idlov wr h{lvw1

Wkh glvwulexwlrq ri pdoh frqglwlrq iru wklv h{dpsoh lv jlyhq e|

I +�, @

+
�

2
� �

2
+4� �,kn� li � 5 ^3> 4`

�

2
. �

2
+� � 4,kn� li � 5 ^4> 5`

+;,

Wkh ghqvlw| ri wkh glvwulexwlrq I lv vkrzq lq Iljxuh 51 Dv � lqfuhdvhv/ wklv
ghqvlw| lqfuhdvlqjo| frqfhqwudwhv lwv pdvv rq pdohv lq uhodwlyho| orz frqgl0
wlrq dqg rq pdohv lq uhodwlyho| kljk frqglwlrq1 Dv d uhvxow/ pdohv lq uhodwlyho|
kljk frqglwlrq idfh vwl� frpshwlwlrq iurp rwkhu pdohv lq vlplodu frqglwlrq/
hqkdqflqj wkh sd|r� wr djjuhvvlyh vljqdolqj1 Pdohv lq phglxp frqglwlrq duh
xqolnho| wr idfh frpshwlwlrq iurp rwkhuv lq vlplodu frqglwlrq/ pdnlqj lw ohvv
olnho| wkdw kljkhu vljqdov zloo eh h�hfwlyh dqg ohdglqj wr uhodwlyho| prghvw
vljqdolqj1 Zkhq � lv vx�flhqwo| odujh/ wkhvh irufhv duh srzhuixo hqrxjk wr
hqvxuh wkdw li vljqdov duh wr krqhvwo| uhyhdo frqglwlrq/ wkhq pdohv lq kljk
frqglwlrq pxvw fkrrvh vljqdov |lhoglqj d orzhu qhw yldelolw| wkdq pdohv lq
phglxp frqglwlrq1 Exw wklv hqvxuhv wkdw wkhuh lv qr vljqdolqj htxloleulxp1�
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H{dplqlqj d vwudwhjlf0fkrlfh kdqglfds prgho lq zklfk ihpdohv duh frqfhuqhg
zlwk qhw pdoh yldelolw|/ zh kdyh ghulyhg d qhfhvvdu| dqg vx�flhqw frqglwlrq
iru wkh h{lvwhqfh ri d vljqdolqj htxloleulxp1 Wklv frqglwlrq/ frqfhuqlqj wkh
glvwulexwlrq ri pdoh txdolwlhv dqg hqvxulqj wkdw ihpdohv suhihu kljk0vljqdolqj
pdohv/ lv olnho| wr eh vdwlv�hg zkhq wkh dffrpsdq|lqj ghqvlw| lv xqlprgdo
dqg olnho| wr idlo zkhq lw ghsduwv vljql�fdqwo| iurp xqlprgdolw|/ vxfk dv lq
rxu h{dpsoh ri d vkduso| X0vkdshg glvwulexwlrq1

Zh kdyh dwwhpswhg wr lvrodwh wkh lvvxhv vxuurxqglqj vljqdolqj dqg qhw
yldelolw| e| h{dplqlqj d yhu| vlpsoh prgho1 Li d vljqdolqj htxloleulxp h{lvwv
lq rxu prgho/ zkhwkhu ihpdohv duh frqfhuqhg zlwk pdoh frqglwlrq ru zlwk
qhw pdoh yldelolw|/ lwv surshuwlhv pdwfk wkrvh lghqwl�hg e| Judihq +^;`,�
pdohv lq kljkhu frqglwlrq vhqg kljkhu vljqdov dqg +lq wkh odwwhu exw qrw
qhfhvvdulo| iruphu fdvh, kdyh kljkhu qhw yldelolw|1 Li ihpdohv lq rxu prgho
gr qrw ehdu wkh frvw ri pdoh dgyhuwlvlqj/ wkhq d vljqdolqj htxloleulxp h{lvwv1
Rxu frqwulexwlrq lv wkh ghprqvwudwlrq wkdw zkhq ihpdohv duh frqfhuqhg zlwk
qhw yldelolw|/ wkh h{lvwhqfh ri d vljqdolqj htxloleulxp lq d prgho ri vwudwhjlf
kdqglfdsv fdqqrw eh wdnhq iru judqwhg12

Wklv uhvxow lv uhohydqw iru pruh wkdq vh{xdo vhohfwlrq1 Gdznlqv ^6` dw0
wulexwhv wr ]dkdyl wkh vxjjhvwlrq wkdw suh| pljkw vljqdo wkhlu frqglwlrq wr
srwhqwldo suhgdwruv1 Suhgdwru0suh| lqwhudfwlrqv surylgh d qdwxudo vhwwlqj lq
zklfk wkh uhfhlyhu*v �wqhvv ghshqgv xsrq erwk wkh frqglwlrq dqg wkh vljqdo
ri wkh vhqghu/ vlqfh erwk idfwruv pd| d�hfw wkh suredelolw| wkdw wkh suhgdwru
zloo eh deoh wr fdswxuh d sduwlfxodu suh|1

+iuihi?Uit

^4` Pdun \x|lqj Dq1 Orjfrqfdylw| yhuvxv orjfrqyh{lw|= D frpsohwh fkdu0
dfwhul}dwlrq1 Mrxuqdo ri Hfrqrplf Wkhru|/ ;3=683~69</ 4<<;1
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^5` Pdun Edjqrol dqg Whg Ehujvwurp1 Orj0frqfdyh suredelolw| dqg lwv
dssolfdwlrqv1 Plphr/ Xqlyhuvlw| ri Plfkljdq/ 4<;<1

^6` U1 Gdznlqv1 Wkh Vho�vk Jhqh1 R{irug Xqlyhuvlw| Suhvv/ R{irug/ 4<;<1

^7` Guhz Ixghqehuj dqg Mhdq Wluroh1 Jdph Wkhru|1 PLW Suhvv/ Fdp0
eulgjh/ Pdvvdfkxvhwwv/ 4<<41

^8` K1 F1 M1 Jrgiud|1 Vljqdoolqj ri qhhg e| r�vsulqj wr wkhlu sduhqwv1
Qdwxuh/ 685=65;~663/ 4<<41

^9` K1 F1 M1 Jrgiud|1 Hyroxwlrqdu| wkhru| ri sduhqw0r�vsulqj frq�lfw1 Qd0
wxuh/ 6:9=466~46;/ 4<<81 +4<<8d,1

^:` K1 F1 M1 Jrgiud|1 Vljqdolqj ri qhhg ehwzhhq sduhqwv dqg |rxqj= Sduhqw0
r�vsulqj frq�lfw dqg vleolqj ulydou|1 Wkh Dphulfdq Qdwxudolvw/ 479=4~
57/ 4<<81 +4<<8e,1

^;` Dodq Judihq1 Elrorjlfdo vljqdov dv kdqglfdsv1 Mrxuqdo ri Wkhruhwlfdo
Elrorj|/ 477=84:~879/ 4<<31 +4<<3d,1

^<` Dodq Judihq1 Vh{xdo vhohfwlrq xqkdqglfdsshg e| wkh Ilvkhu surfhvv1
Mrxuqdo ri Wkhruhwlfdo Elrorj|/ 477=7:6~849/ 4<<31 +4<<3e,1

^43` Uxixv D1 Mrkqvwrqh1 Vh{xdo vhohfwlrq/ krqhvw dgyhuwlvhphqw dqg wkh
kdqglfds sulqflsoh= Uhylhzlqj wkh hylghqfh1 Elro1 Uhy1/ :3=4~98/ 4<<81

^44` Uxixv D1 Mrkqvwrqh1 Jdph wkhru| dqg frppxqlfdwlrq1 Lq Ohh Dodq
Gxjdwnlq dqg Kxgvrq Nhuq Uhhyh/ hglwruv/ Jdph Wkhru| dqg Dqlpdo
Ehkdylru/ sdjhv <7~44:1 R{irug Xqlyhuvlw| Suhvv/ R{irug/ 4<<;1

^45` Uxixv D1 Mrkqvwrqh dqg Dodq Judihq1 Wkh frqwlqxrxv Vlu Sklols Vlgqh|
jdph= D vlpsoh prgho ri elrorjlfdo vljqdoolqj1 Mrxuqdo ri Wkhruhwlfdo
Elrorj|/ 489=548~567/ 4<<51

^46` Uhehffd Nloqhu dqg Uxixv D1 Mrkqvwrqh1 Ehjjlqj wkh txhvwlrq= Duh
r�vsulqj vrolflwdwlrq ehkdylrxuv vljqdov ri qhhgB Wuhqgv lq Hfrorj|
dqg Hyroxwlrq/ 45 +4,=44~48/ 4<<:1

^47` Hulf Pdvnlq dqg Mrkq Uloh|1 H{lvwhqfh dqg xqltxhqhvv ri htxlolelxp lq
vhdohg kljk elg dxfwlrqv1 Ghsduwphqw ri Hfrqrplfv Glvfxvvlrq Sdshu
73:/ XFOD/ 4<;91

;



^48` Mrkq Pd|qdug Vplwk1 Vh{xdo vhohfwlrq dqg wkh kdqglfds sulqflsoh1
Mrxuqdo ri Wkhruhwlfdo Elrorj|/ 8:=56<~575/ 4<:91

^49` Mrkq Pd|qdug Vplwk1 Krqhvw vljqdoolqj= Wkh Sklols Vlgqh| jdph1
Dqlpdo Ehkdylru/ 75=4367~4368/ 4<<41

^4:` Mrkq Pd|qdug Vplwk1 Pxvw uholdeoh vljqdov eh frvwo|B Dqlpdo Ehkdy0
lru/ 7:=4448~4453/ 4<<71

^4;` Jhruj Q�roghnh dqg Oduu| Vdpxhovrq1 Krz frvwo| lv wkh krqhvw vljqdolqj
ri qhhgB Mrxuqdo ri Wkhruhwlfdo Elrorj|/ 4<:=85:~86</ 4<<<1

^4<` Uhlqkdug Vhowhq1 D qrwh rq hyroxwlrqdulo| vwdeoh vwudwhjlhv lq dv|pphw0
ulf dqlpdo frqwhvwv1 Mrxuqdo ri Wkhruhwlfdo Elrorj|/ ;7=<6~434/ 4<;31

^53` D1 ]dkdyl1 Pdwh vhohfwlrq�D vhohfwlrq iru d kdqglfds1 Mrxuqdo ri
Wkhruhwlfdo Elrorj|/ 86=538~547/ 4<:81

^54` D1 ]dkdyl1 Wkh frvw ri krqhvw| +Ixuwkhu uhpdunv rq wkh kdqglfds
sulqflsoh,1 Mrxuqdo ri Wkhruhwlfdo Elrorj|/ 9:=936~938/ 4<::1
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