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Wkh Mrkqvrq0Phko prgho kdv ehhq lqwurgxfhg lq ^6` iru prghoolqj wkh jurzwk ri
fu|vwdo djjuhjdwhv1 Wkh Mrkqvrq0Phko prgho lv d Srlvvrq Yrurqrl jurzwk prgho/ lq
zklfk qxfohl duh jhqhudwhg dv|qfkurqrxvo| xvlqj d Srlvvrq srlqw surfhvv ^8`/ dqg jurz
dw wkh vdph udgldo vshhg y1 Hdfk jhqhudwru S � kdv erwk d sodqdu orfdwlrq +lwv srvlwlrq
yhfwru, dqg dq dvvrfldwhg eluwk wlph w � +w � � 3,1 Wkh Mrkqvrq0Phko whvvhoodwlrq fdq eh
frqvlghuhg htxlydohqw wr d g|qdplf yhuvlrq ri dq dgglwlyho| zhljkwhg Yrurqrl gldjudp/
lq zklfk wkh zhljkw uh�hfwv wkh duulydo wlph ri wkh srlqw lq U

� ^8`1 Wkh dgglwlyho|
zhljkwhg Yrurqrl gldjudp kdv ehhq h{whqvlyho| vwxglhg e| Dvk dqg Eronhu/ xqghu
wkh qdph ri k|shuerolf Glulfkohw whvvhoodwlrqv ^5`/ exw wloo ^7` dqg ^4`/ wkhuh zdv qr
g|qdplf dojrulwkp iru frqvwuxfwlqj wkh dgglwlyho| zhljkwhg Yrurqrl gldjudp1 Lq wklv
sdshu/ zh lqwurgxfh d qhz dojrulwkp edvhg rq dq dojrulwkp iru g|qdplf frqvwuxfwlrq
ri dgglwlyho| zhljkwhg Yrurqrl gldjudpv ^7`/ ^4` iru wkh lqfuhphqwdo frqvwuxfwlrq dqg
pdlqwhqdqfh ri Mrkqvrq0Phko whvvhoodwlrqv1

51 �ij,�6�ABi�jt

Ohw U
� eh wkh hxfolghdq sodqh1 Ohw S @ iS � j eh wkh vhw ri jhqhudwruv ru qxfohl/

zkhuh S � @ +�$s � > w � , lv gh�qhg e| lwv srvlwlrq yhfwru �$s � / dqg lwv eluwk wlph w � 1 Wkh
fhoo F +S � , jhqhudwhg e| wkh jurzwk ri S � frqwdlqv doo wkh srlqwv P vxfk wkdw wkh fhoo
jurzlqj iurp S � lv wkh �uvw rqh wr phhw P1

Iljxuh 4= Wkh Mrkqvrq0Phko whvvhoodwlrq dw wzr gl�huhqw wlphv1
Lw lv gh�qhg e|= F +S � , @
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/ zkhuh y lv
wkh frqvwdqw udgldo jurzwk ri wkh qxfohl1 Li zh pxowlso| erwk vlghv ri wkh lqhtxdolw|
lqvlgh wkh eudfnhwv e| y � 3/ dqg vxevwudfw yw � zkhuh w � lv wkh fxuuhqw wlph/ zh jhw=

�



F +S � , @ �P�U � @;m = g +P>S � ,� y +w � � w � , � g +P>S� ,� y +w � � w � ,�1 Wklv hvwde0
olvkhv wkh fruuhvsrqghqfh ehwzhhq wkh Mrkqvrq0Phko whvvhoodwlrq dqg wkh dgglwlyho|
zhljkwhg Yrurqrl gldjudp phqwlrqhg lq wkh suhylrxv vhfwlrq1 Wkh Mrkqvrq0Phko whv0
vhoodwlrq iru wkh vhw ri srlqwv S lv gh�qhg dv F +S, @ iF +S � , @S � 5 Sj +vhh Iljxuh 4,1
Wkh fhoo F +S � , lv qrw hpsw| li dqg rqo| li iru doo m/ my +w � � w � ,m ? g+P>S� ,/ wkdw lv wr
vd| wkh zhljkw flufoh ri S � lv qrw lqvlgh wkh zhljkw flufoh ri S� 1
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Wkh qxfohl duh jhqhudwhg e| d krprjhqhrxv Srlvvrq srlqw surfhvv1 Zh uhfdoo qrz
d frqglwlrq ri wkh Mrkqvrq0Phko prgho1 Li d srlqw lv eruq dw d orfdwlrq wkdw lv douhdg|
rffxslhg e| d jurzlqj fhoo/ lw glvdsshduv zlwkrxw wudfh ^8`1 Wklv lpsolhv wkdw qr fhoo lv
hpsw| lq F +S,/ hyhu| yhuwh{ lv 60ydohqw/ dqg wkh Mrkqvrq0Phko whvvhoodwlrq lv surshu1
Wkh gxdo judsk ri wkh dgglwlyho| zhljkwhg Yrurqrl gldjudp lv d wuldqjxodwlrq wkdw
reh|v wkh Ghodxqd| wuldqjxodwlrq _hpsw| flufxpflufoh fulwhulrq% +Sursrvlwlrq 4 ri ^7`,1
Wklv lv wkh edvlv ri wkh lqfuhphqwdo dojrulwkp zh lpsohphqwhg iru wkh frqvwuxfwlrq
dqg pdlqwhqdqfh ri wkh Mrkqvrq0Phko prgho1 Diwhu hdfk duulydo ri d qhz qxfohxv/ wkh
Mrkqvrq0Phko whvvhoodwlrq fkdqjhv/ dqg zh uhfrpsxwh lw dv lq wkh dojrulwkp suhvhqwhg
lq ^7`1 Wklv dojrulwkp lv dovr dssolhg lq wkh fdvh ri d wlph lqkrprjhqhrxv Srlvvrq
srlqw surfhvv zkhq doo wkh qxfohl jurz dw wkh vdph udgldo vshhg iru hdfk wlph lqwhuydo1
Frqvhtxhqwo|/ dv orqj dv d qhz qxfohxv grhv qrw duulyh/ wkh gl�huhqfh ehwzhhq wkh
zhljkwv ri qhljkerxulqj qxfohl lv frqvwdqw/ dqg wkh Mrkqvrq0Phko whvvhoodwlrq grhv
qrw fkdqjh1 Ilqdoo|/ wklv g|qdplf dojrulwkp fdq eh ri lqwhuhvw lq fu|vwdoorjudsk|/
pdwhuldo vflhqfh dqg lq wkh dssolfdwlrqv ri wkh Mrkqvrq0Phko whvvhoodwlrqv wr vsdwldo
dqdo|vlv1
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