
 FXVLRQ RI IXQcWLRQV :

 TKH V\QWa[ RI RQcH, WZLcH aQd WKULcH1

 J. LLQJXLVWLcV a[ (2007), 565-603. k 2007 CaPbULdJH UQLYHUVLW\ PUHVV
 dRL:LR.LRL7/SRR2222670700477X PULQWHd LQ WKH UQLWHd KLQJdRP

 JOHN PAYNE

 UQLYHUVLW\ RI MaQcKHVWHU

 RODNEY HUDDLESTON

 UQLYHUVLW\ RI QXHHQVOaQd

 GEOFFREY K. PULLUM

 UQLYHUVLW\ RI EdLQbXUJK

 (RHcHLYHd 23 Ma\ 2006; UHYLVHd 18 Ma\ 2007)

 IQ WKLV SaSHU ZH SUHVHQW a dHWaLOHd QHZ aQaO\VLV RI WKH EQJOLVK H[SUHVVLRQV RQcH, WZLcH
 aQd WKULcH. TKHVH, ZH cOaLP, aUH SULPaULO\ cRPSRXQd dHWHUPLQaWLYHV, aQaORJRXV LQ
 PaQ\ UHVSHcWV WR H[SUHVVLRQV OLNH VRPHRQH aQd VRPHZKHUH. TKH QHZ aQaO\VLV H[SORLWV
 WKH IUaPHZRUN RI WKH CaPbULdJH JUaPPaU RI WKH EQJOLVK OaQJXaJH (2002) LQ ZKLcK WKH
 PRUSKRORJLcaO QaWXUH RI WKH cRPSRXQd dHWHUPLQaWLYH caWHJRU\ UHIOHcWV a IXVLRQ RI
 IXQcWLRQV, W\SLcaOO\ dHWHUPLQHU (RU PRdLILHU) aQd KHad RI NP. WH UHILQH WKH QRWLRQ
 RI IXVLRQ RI IXQcWLRQV, aQd VKRZ WKaW cRQVWUXcWLRQV ZKLcK HPSOR\ IXVLRQ RI IXQcWLRQV
 KaYH SURSHUWLHV ZKLcK cOHaUO\ dLVWLQJXLVK WKHP IURP VXSHUILcLaOO\ VLPLOaU cRQVWUXc-
 WLRQV ZKLcK HPSOR\ LQcRUSRUaWLRQ RU K\bULdL]aWLRQ. TKH SaSHU WKHUHIRUH SURYLdHV
 IXUWKHU HYLdHQcH IRU WKH H[LVWHQcH RI IXVLRQ RI IXQcWLRQV aV a dLVWLQcW V\QWacWLc
 cRQILJXUaWLRQ, aQd LQdLUHcWO\ VXSSRUWV WKHRUHWLcaO IUaPHZRUNV ZKLcK WUHaW IXQcWLRQV
 aQd caWHJRULHV aV dLVWLQcW SULPLWLYHV.

 DLcWLRQaULHV aQd JUaPPaUV XQLIRUPO\ cOaVVLI\ WKH RQcH aQd WZLcH RI VXcK
 H[aPSOHV aV / RQO\ PHW KHU RQcH RU WZLcH aV adYHUbV. HXddOHVWRQ & PXOOXP
 HW aO. (2002, KHQcHIRUWK CGEL) LV QR H[cHSWLRQ. HRZHYHU, a cORVHU LQYHV-
 WLJaWLRQ RI WKH dLVWULbXWLRQ RI WKHVH ZRUdV OHadV WR WKH SURSRVaO RI a QHZ
 aQaO\VLV ZKLcK UHIOHcWV WKH UHOaWLRQVKLS bHWZHHQ WKHP aQd WKH H[SUHVVLRQV
 RQH WLPH aQd WZR WLPHV. WH WaNH WKLV UHOaWLRQVKLS WR bH cRPSaUabOH WR WKaW
 bHWZHHQ VRPHbRd\ aQd VRPH SHUVRQ, VR WKaW, aW WKH SKUaVaO OHYHO, RQcH aQd
 WZLcH LQ WKH abRYH H[aPSOH aUH QRXQ SKUaVHV (KHQcHIRUWK NPV).
 IQ VHcWLRQ 1 ZH RXWOLQH aQd dHYHORS UHOHYaQW aVSHcWV RI WKH aQaO\VLV RI NP

 VWUXcWXUH SUHVHQWHd LQ CGEL. WH bHJLQ ZLWK WKH aQaO\VLV RI IXVHd UHOaWLYH
 cRQVWUXcWLRQV aQd cRQcOXdH ZLWK WKH aQaO\VLV RI H[SUHVVLRQV OLNH VRPHbRd\ aV

 [1] WH ZLVK WR WKaQN WKH aQRQ\PRXV JL UHIHUHHV IRU WKHLU XVHIXO cRPPHQWV RQ WKLV aQd a
 SUHYLRXV YHUVLRQ RI WKLV SaSHU.
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 cRPSRXQd dHWHUPLQaWLYHV ZKLcK IXQcWLRQ VLPXOWaQHRXVO\ aV WKH dHWHUPLQHU
 aQd KHad RI NP. TKHVH aQaO\VHV dLVWLQJXLVK caUHIXOO\ bHWZHHQ IXQcWLRQV
 OLNH 'dHWHUPLQHU RI aQd caWHJRULHV OLNH 'dHWHUPLQaWLYH', aQd SHUPLW, XQdHU
 UHVWULcWHd cLUcXPVWaQcHV ZKLcK ZH KHUH H[SOLcLWO\ dHILQH, WKH IXVLRQ RI
 IXQcWLRQV (KHQcHIRUWK FF).

 IQ VHcWLRQ 2 ZH WKHQ aUJXH LQ dHWaLO IRU aQ aQaO\VLV RI RQcH (LQ aOO bXW RQH RI
 LWV XVHV) ZKLcK LQYRNHV FF aQd LQ aOO HVVHQWLaO UHVSHcWV SaUaOOHOV WKH aQaO\VLV
 RI VRPHbRd\. AQaORJRXV aQaO\VHV IRU WZLcH aQd WKH VRPHZKaW aUcKaLc WKULcH
 IROORZ VWUaLJKWIRUZaUdO\ LQ VHcWLRQ 3. WH WKHQ LQ VHcWLRQ 4 dLVcXVV cHUWaLQ
 QRQ-VWaQdaUd XVHV RI RQcH ZKLcK OHQd IXUWKHU VXSSRUW WR WKH FF aQaO\VLV.

 FLQaOO\, LQ VHcWLRQ 5 ZH VKRZ WKaW WKH cRQVWUXcWLRQV ZKLcK ZH aQaO\VH
 XVLQJ FF KaYH SURSHUWLHV ZKLcK cOHaUO\ dHPaUcaWH WKHP IURP VXSHUILcLaOO\
 VLPLOaU cRQVWUXcWLRQV VXcK aV LQcRUSRUaWLRQ, ZKHUH a QHZ JUaPPaWLcaO
 ZRUd LV IRUPHd b\ WKH LQcRUSRUaWLRQ RI RQH caWHJRU\ LQWR aQRWKHU, aQd
 K\bULdL]aWLRQ, ZKHUH a KHad SURMHcWV WR a SKUaVH RI a dLVWLQcW caWHJRU\.
 H\bULd cRQVWUXcWLRQV aUH IRXQd RQO\ PaUJLQaOO\ LQ EQJOLVK, bXW W\SLcaOO\
 RccXU LQ HYHQW QRPLQaOL]aWLRQV LQ a YaULHW\ RI RWKHU OaQJXaJHV. IQ VXcK caVHV
 LW caQ bH aUJXHd WKaW QRPLQaOL]aWLRQV (RI caWHJRU\ NP) aUH XOWLPaWHO\ KHadHd
 b\ a YHUb UaWKHU WKaQ a QRXQ.

 TKH QHZ aQaO\VLV WKHUHIRUH SURYLdHV IXUWKHU HPSLULcaO HYLdHQcH IRU WKH
 H[LVWHQcH RI FF aV a dLVWLQcW V\QWacWLc PHcKaQLVP, aQd KHQcH OHQdV VXSSRUW
 WR dHVcULSWLRQV, VXcK aV WKRVH IRXQd LQ CGEL, ZKLcK SRVWXOaWH IXQcWLRQV aV
 LQdHSHQdHQW cRQVWUXcWV.

 1. FXVLRQ RI IXQcWLRQV

 TKH baVLc aQaO\VLV RI NP VWUXcWXUH ZH aVVXPH LQ WKLV SaSHU LV WKaW SUHVHQWHd
 LQ Pa\QH & HXddOHVWRQ 2002 (cKaSWHU 5 RI CGEL). TKH ILUVW SRLQW WR QRWH
 LV WKH V\VWHPaWLc dLVWLQcWLRQ LQ CGEL bHWZHHQ IXQcWLRQV aQd caWHJRULHV. AW
 WKH WRSPRVW OHYHO, WKH baVLc dLVWLQcWLRQ HPSOR\Hd ZLWK UHVSHcW WR IXQcWLRQV
 LV WKaW bHWZHHQ KHad aQd dHSHQdHQW. IQ caQRQLcaO cRQVWUXcWLRQV, dHSHQdHQWV
 caQ WKHQ bH VXbdLYLdHd LQWR WKH PRUH VSHcLaOL]Hd VXbW\SHV RI cRPSOHPHQW
 (CRPS), PRdLILHU (MRd) aQd dHWHUPLQHU (DHW), WKLV OaWWHU IXQcWLRQ bHLQJ
 UHVWULcWHd LQ LWV RccXUUHQcH WR NPV RQO\.2 A IXUWKHU UHOHYaQW caVH RI WKH

 [2] WH IROORZ CGEL LQ WaNLQJ SKUaVHV OLNH WKH bR[HV aV bHLQJ KHadHd b\ WKH QRXQ bR[HV. TKH
 dHWHUPLQaWLYH, WKH, ZH UHJaUd aV KaYLQJ WKH IXQcWLRQ 'dHWHUPLQHU'; aQd WKH JHQHUaOL]aWLRQV
 WKaW ZH PaNH abRXW IXVLRQ RI IXQcWLRQV aVVLJQ dHWHUPLQHUV WKH VaPH dHSHQdHQW VWaWXV aV NP
 PRdLILHUV OLNH aWWULbXWLYH adMHcWLYHV. TKH 'DP K\SRWKHVLV' RI BUaPH (1982) aQd AbQH\ (1987)
 WaNHV WKH YLHZ WKaW WKH LV a KHad. AUJXPHQWV aJaLQVW WKLV aUH JLYHQ b\ Pa\QH & HXddOHVWRQ
 (2002), aQd ZH ZLOO QRW UHSHaW WKHP KHUH. WH acWXaOO\ bHOLHYH WKaW WKH FF aQaO\VLV RI RQcH
 aQd VLPLOaU LWHPV LV QRW cRPSaWLbOH ZLWK WKH ' DP K\SRWKHVLV', RU aW OHaVW WKaW WKH K\SRWKHVLV
 UHQdHUV LW dLIILcXOW WR ILQd aQ aSSURSULaWH aQaO\VLV. TKH UHadHU VKRXOd QRWH WKaW OaWHU RQ ZH
 dR XVH WKH OabHO 'DP', bXW IRU SKUaVHV KHadHd b\ dHWHUPLQaWLYHV, aQd W\SLcaOO\ IXQcWLRQLQJ
 aV dHWHUPLQHUV. TKXV a SKUaVH OLNH aOPRVW HYHU\ SURbOHP LV aQ NP IRU XV, bXW WKH SKUaVH
 aOPRVW HYHU\ ZLWKLQ LW LV a DP.
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 KHad-dHSHQdHQW UHOaWLRQ, HPSOR\Hd LQ QRQ-caQRQLcaO cRQVWUXcWLRQV LQYROY-
 LQJ IURQWLQJ, LV WKaW bHWZHHQ QXcOHXV aQd SUHQXcOHXV. TKH SUHQXcOHXV LV WKH
 (dHSHQdHQW) IXQcWLRQ RI a IURQWHd cRQVWLWXHQW VXcK aV a UHOaWLYH SKUaVH, aQd
 WKH QXcOHXV LV WKH (KHad) IXQcWLRQ RI WKH cOaXVH cRQWaLQLQJ WKH cRUUHVSRQdLQJ
 JaS. IQ WKH caVH RI IURQWHd UHOaWLYH SKUaVHV, WKH SUHQXcOHXV IXQcWLRQ cRUUH-
 VSRQdV aSSUR[LPaWHO\ WR VSHcLILHU RI CP LQ RWKHU IUaPHZRUNV, aOWKRXJK
 'VSHcLILHU' LV JHQHUaOO\ cRQVWUXHd aV a VWUXcWXUaO SRVLWLRQ UaWKHU WKaQ aV a
 IXQcWLRQ LQ WKH VHQVH LQWHQdHd KHUH.

 OQ WKH RWKHU KaQd, WKH PaLQ caWHJRULHV aVVXPHd IRU EQJOLVK aUH WKH OH[LcaO
 caWHJRULHV RI QRXQ (N), YHUb (V), adMHcWLYH (AdM), adYHUb (AdY), SUHSRVLWLRQ
 (PUHS), dHWHUPLQaWLYH (D), aQd a cRUUHVSRQdLQJ VHW RI SKUaVH-OHYHO SUR-
 MHcWLRQV. WKLOH AdM, AdY, PUHS aQd D SURMHcW VLPSO\ WR AdMP, AdYP, PP aQd
 DP UHVSHcWLYHO\, N SURMHcWV YLa WKH LQWHUPHdLaWH-OHYHO SKUaVaO QRdH NRP
 (= QRPLQaO) WR NP, aQd V SURMHcWV YLa WKH LQWHUPHdLaWH-OHYHO VP WR COaXVH.
 TKH caWHJRU\ N ZLOO WKHQ, LQ caQRQLcaO NPV, IXQcWLRQ aV ZKaW ZH caOO WKH
 XOWLPaWH KHad RI NP. TKH caWHJRU\ NRP cRUUHVSRQdV aSSUR[LPaWHO\ WR
 WKH N' caWHJRU\ LQ X-baU WKHRU\, bXW dLIIHUV IURP WKLV LQ WKaW NRP caQ cRQVLVW
 RI a KHad QRXQ aQd a PRdLILHU aV ZHOO aV RI a KHad QRXQ aQd a cRPSOHPHQW.
 MRdLILHUV aQd cRPSOHPHQWV LQ WKH CGEL IUaPHZRUN aUH QRW dHILQHd LQ
 VWUXcWXUaO WHUPV aV dHSHQdHQWV RI dLIIHUHQW caWHJRULHV RI KHad (H.J. cRPSO-
 HPHQWV aV VLVWHUV RI N aQd PRdLILHUV aV VLVWHUV RI N1). NRP WKHUHIRUH
 UHSUHVHQWV WKH ILUVW OHYHO RI WKH SKUaVaO H[SaQVLRQ RI N, ZKHWKHU WKLV bH b\
 a cRPSOHPHQW RU b\ a PRdLILHU.

 AQ LPSRUWaQW LQVWaQcH RI WKH dLVWLQcWLRQ bHWZHHQ IXQcWLRQ aQd caWHJRU\
 LV WKH dLVWLQcWLRQ bHWZHHQ WKH IXQcWLRQ dHWHUPLQHU aQd WKH ZRUd-caWHJRU\
 dHWHUPLQaWLYH.3 AOWKRXJK WKH dHWHUPLQHU LV cKaUacWHULVWLcaOO\ UHaOL]Hd b\
 a dHWHUPLQaWLYH VXcK aV WKH, a, WKLV, VRPH, aQ\, RQH, WZR, HWc., LW caQ aOVR bH
 UHaOL]Hd b\ NPV - XVXaOO\ JHQLWLYH, aV LQ WKLV JX\'V VKRHV, bXW VRPHWLPHV SOaLQ,
 aV LQ ZKaW VL]H VKRHV. CRQYHUVHO\, ZKLOH aOO dHWHUPLQaWLYHV caQ IXQcWLRQ
 aV dHWHUPLQHU, PRVW caQ aOVR aSSHaU LQ RWKHU IXQcWLRQV WRR. TKXV WKH dHP-
 RQVWUaWLYH dHWHUPLQaWLYH WKLV LV dHWHUPLQHU LQ WKLV VL]H bXW PRdLILHU LQ AdMP
 VWUXcWXUH LQ IW'V abRXW WKLV bLJ. SLPLOaUO\, WKH caUdLQaO QXPHUaO dHWHUPLQaWLYHV
 aUH dHWHUPLQHUV LQ RQH WLPH, WZR WLPHV, bXW PRdLILHUV LQ WKaW RQH WLPH, WKH WZR

 WLPHV I WULHd LW P\VHOI, ZKHUH WKH\ aUH SaUW RI WKH KHad QRPLQaO dHWHUPLQHd
 b\ WKaW aQd WKH.

 [3] NRWH WKHQ WKaW, OLNH SUHQXcOHXV, dHWHUPLQHU LV a IXQcWLRQ WHUP, QRW a VWUXcWXUaO SRVLWLRQ VXcK
 aV 'VSHcLILHU' LQ X-baU WKHRU\. FROORZLQJ HXddOHVWRQ (1984: 971*.), CGEL (3551".), AaUWV &
 HaHJHPaQ (2006: 140, IQ. 7), ZH XVH 'dHWHUPLQHU' aV WKH IXQcWLRQ WHUP aQd 'dHWHUPLQaWLYH'
 aV WKH caWHJRU\ WHUP. QXLUN HW aO. (1985: 283) XVH WKHP LQ WKH RSSRVLWH Za\, bXW ZH UHWaLQ
 RXU XVaJH bHcaXVH RI WKH W\SLcaO aVVRcLaWLRQ bHWZHHQ WKH VXIIL[ -LYH aQd caWHJRU\ (RU VXb-
 caWHJRU\) WHUPV (cI. adMHcWLYH, dHcOaUaWLYH, LQWHUURJaWLYH, LPSHUaWLYH, H[cOaPaWLYH, UHOaWLYH,
 QRPLQaWLYH, accXVaWLYH, HWc.) aQd bHWZHHQ HU aQd IXQcWLRQ WHUPV (PRVW QRWabO\, LQ WKH
 SUHVHQW cRQWH[W, PRdLILHU).
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 SWUXcWXUaO dLaJUaPV LQ CGEL IROORZ WKH cRQYHQWLRQ RI OabHOOLQJ HacK QRdH
 ZLWK LWV IXQcWLRQ (XSSHU OLQH IROORZHd b\ a cRORQ) aQd caWHJRU\ (ORZHU OLQH).
 TKXV WKH CGEL UHSUHVHQWaWLRQ RI WKH QRXQ SKUaVH WKH WZR WLPHV I WULHd LW
 P\VHOI ZRXOd bH aV IROORZV (LJQRULQJ IRU VLPSOLcLW\ WKH LQWHUQaO VWUXcWXUH RI
 WKH UHOaWLYH cOaXVH):

 (L) NP

 DHW: HHad:

 D NRUQ

 HHad: MRd:

 NRP COaXVHREL

 MRd: HHad: / \ D N / \

 WKH WZR WLPHV I WULHd LW P\VHOI

 HHUH WKHQ NP cRQVLVWV RI a KHad RI caWHJRU\ NRP aQd a dHWHUPLQHU RI
 caWHJRU\ D ^WKH). TKH QRXQ WLPHV LV WKH XOWLPaWH KHad, aQd WKHUH aUH WZR
 PRdLILHUV ^WZR aQd / WULHd LW P\VHOI). NRWH aOVR WKaW, aV LQ CGEL, ZH cRQ-
 YHQWLRQaOO\ VLPSOLI\ dLaJUaPV b\ UHSUHVHQWLQJ OH[LcaO caWHJRULHV LQ baVLc
 dHSHQdHQW IXQcWLRQV ZKLcK caQ LQ SULQcLSOH SURMHcW WR KLJKHU SKUaVaO OHYHOV,
 bXW LQ WKH JLYHQ H[aPSOH IaLO WR dR VR, VLPSO\ b\ WKHLU OH[LcaO caWHJRU\
 OabHO. TKH PRdLILHU WZR, IRU H[aPSOH, LV cRQYHQWLRQaOO\ OabHOOHd D UaWKHU
 WKaQ DP.

 TKH JUaPPaWLcaO IUaPHZRUN XVHd LQ CGEL aOVR aOORZV IRU WKH IXVLRQ RI
 WZR IXQcWLRQV (FF), L.H. IRU WZR IXQcWLRQV ZKLcK aUH UHaOL]Hd caQRQLcaOO\ b\
 dLVcUHWH H[SUHVVLRQV WR bH UHaOL]Hd MRLQWO\ b\ a VLQJOH H[SUHVVLRQ LQ cHUWaLQ
 cRQVWUXcWLRQV. TKHUH aUH WZR caVHV : a VLPSOH caVH aQd a cRPSOH[ caVH. IQ WKH
 VLPSOH caVH, FF LQYROYHV WKH IXVLRQ RI a KHad IXQcWLRQ aQd aQ LPPHdLaWH
 dHSHQdHQW IXQcWLRQ (b\ ZKLcK ZH PHaQ a dHWHUPLQHU, cRPSOHPHQW RU PRdL-
 ILHU RI WKaW KHad RU RI LWV SKUaVaO SURMHcWLRQV). TKLV caVH LV VcKHPaWLcaOO\
 UHSUHVHQWHd ZLWK KHad-dHSHQdHQW RUdHU LQ (2a) aQd dHSHQdHQW-KHad RUdHU LQ
 (2b). TKH IXVHd IXQcWLRQV aUH LQdLcaWHd b\ ZULWLQJ a K\SKHQ bHWZHHQ WKHP
 (H.J. 'HHad-DHS'):
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 (2) (a) XP (a') XP

 A .'a\
 HHad-DHS: HHad: DHS:
 Y(P) X Y(P)

 FXVHd HHad-DHSHQdHQW CRXQWHUSaUW

 (b) XP (b') XP

 DHS-HHad: DHS: HHad:
 Y(P) Y(P) X

 FXVHd DHSHQdHQW-HHad CRXQWHUSaUW

 TKH SaWK abRYH WKH IXVHd QRdH IURP HHad WR XP Pa\ cRQWaLQ aQ\
 QRUPaOO\ OLcHQVHd LQWHUPHdLaWH KHadV, aQd ZH LQdLcaWH WKLV b\ UHSUHVHQWLQJ
 WKLV KHad SURMHcWLRQ aV a bROd daVKHd OLQH. FRU H[aPSOH, LQ WKH caVH ZKHUH
 XP = NP, a NRP KHad Pa\ LQWHUYHQH bHWZHHQ WKH IXVHd KHad aQd NP LQ
 (2a) aQd (2b), aQd VLPLOaUO\ bHWZHHQ WKH KHad N aQd NP LQ WKH cRXQWHUSaUW
 cRQVWUXcWLRQV (2a') aQd (2b^. AV caQ bH VHHQ, aW WKH IXVHd QRdH, WKH caWH-
 JRU\ ZKLcK UHaOL]HV WKH IXVHd IXQcWLRQV QHHd QRW bHORQJ WR WKH H[SHcWHd
 caWHJRU\ X (aQd TXLWH W\SLcaOO\ dRHV QRW). IQVWHad, LW Pa\ bH a OH[LcaO
 caWHJRU\ Y RU aQ\ OLcHQVHd SKUaVaO SURMHcWLRQ RI Y. TKH XOWLPaWH KHad RI
 XP ZLOO WKHUHIRUH bH Y UaWKHU WKaQ X. TKH IXVHd QRdH caQ WKXV bH WKRXJKW
 RI aV a SRLQW LQ WKH QRUPaO SaWK RI KHadHdQHVV aW ZKLcK WKHUH caQ bH a
 cKaQJH RI caWHJRU\ (a SURSHUW\ RI FF ZKLcK LV VKaUHd ZLWK K\bULd cRQ-
 VWUXcWLRQV, aV VKRZQ LQ VHcWLRQ 5 bHORZ). TKHUH ZLOO, KRZHYHU, VWLOO bH aQ
 XQbURNHQ SaWK RI KHadHdQHVV IURP Y WR XP, aQd LQ WKLV VHQVH FF cRQVWUXc-
 WLRQV, OLNH K\bULd cRQVWUXcWLRQV, PLJKW bH cRQVLdHUHd HQdRcHQWULc UaWKHU
 WKaQ H[RcHQWULc.

 IW VKRXOd bH QRWHd WKaW ZH UHJaUd cRQVWUXcWLRQV ZLWK FF aV cRQVWUXcWLRQV
 LQ WKHLU RZQ ULJKW, OLcHQVHd b\ LQdHSHQdHQW UXOHV JRYHUQLQJ ZHOO-IRUPHd
 VWUXcWXUHV. NHYHUWKHOHVV, IRU WKH PaMRULW\ RI WKH cRQVWUXcWLRQV dLVcXVVHd LQ
 WKLV SaSHU, WKHUH H[LVWV a caQRQLcaO cRXQWHUSaUW cRQVWUXcWLRQ ZLWKRXW FF
 ZKLcK LV VWUXcWXUaOO\ VLPLOaU LQ WKaW (L) LW LV dRPLQaWHd b\ WKH VaPH caWHJRU\
 XP, ZKHUH XP LV LQ SULQcLSOH aQ\ SKUaVaO caWHJRU\ LQcOXdLQJ WKH LQWHU-
 PHdLaWH caWHJRU\ NRP, aQd (LL) WKH caWHJRU\ RI WKH IXVHd QRdH LV WKH VaPH
 aV WKaW RI WKH dHSHQdHQW LQ WKH cRXQWHUSaUW (VHH (2&U) aQd (2b/) abRYH). IQ
 RUdHU WR KLJKOLJKW WKHVH cRUUHVSRQdHQcHV LQ WKH VWUXcWXUaO dLaJUaPV LQ WKLV
 SaSHU, IXVHd IXQcWLRQV aQd WKHLU caWHJRU\ ZLOO bH VKRZQ LQ bROd IacH, aV ZLOO
 bH WKH cRUUHVSRQdLQJ IXQcWLRQV aQd WKH caWHJRU\ RI WKH dHSHQdHQW LQ WKH
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 cRXQWHUSaUW cRQVWUXcWLRQ.4 IW VKRXOd bH QRWHd, KRZHYHU, WKaW, aOWKRXJK WKH
 FF aQd cRXQWHUSaUW cRQVWUXcWLRQV Pa\ VKaUH WKHVH VWUXcWXUaO VLPLOaULWLHV,
 WKH\ IUHTXHQWO\ dLIIHU LQ RWKHU UHVSHcWV, H.J. dLVWULbXWLRQaOO\ RU VHPaQWLcaOO\,
 aQd LQ VRPH caVHV QR cRXQWHUSaUW HYHQ H[LVWV. WH dR QRW WKHUHIRUH ZLVK WR
 cRQVWUXH FF cRQVWUXcWLRQV aV UHOaWHd WR WKHLU cRXQWHUSaUWV LQ dHULYaWLRQaO
 WHUPV.

 IQ WKH cRPSOH[ caVH, FF LQYROYHV QRW a KHad aQd LWV LPPHdLaWH dHSHQdHQW,
 bXW UaWKHU a KHad aQd aQ LPPHdLaWH dHSHQdHQW RI aQ LPPHdLaWH dHSHQdHQW
 (IDOID). TKLV caVH LV UHSUHVHQWHd VcKHPaWLcaOO\ LQ (3a) aQd (3b), ZLWK WKH
 cRUUHVSRQdLQJ cRXQWHUSaUW cRQVWUXcWLRQV LQ (3a') aQd (3bU):

 (3) (a) XP (a') XP

 A /\
 / DHS: / DHS:
 / ZP / ZP

 HHad-DHS: HHad: DHS:
 Y(P) X Y(P)

 FXVHd HHad-IDOID CRXQWHUSaUW

 (b) XP (b') XP

 ^ \ ' \
 DHS: \ DHS: \
 ZP N ZP N

 DHS-HHad: DHS: HHad:
 Y(P) Y(P) X

 FXVHd IDOID-HHad CRXQWHUSaUW

 IW LV SaUWLcXOaUO\ RbYLRXV IURP WKH cRPSOH[ caVH WKaW WKH VWUXcWXUaO dLaJUaPV
 UHTXLUHd IRU FF UHSUHVHQW LQ RQH VHQVH a YLROaWLRQ RI ZKaW SaPSVRQ (1975)
 caOOV WKH VLQJOH PRWKHU cRQdLWLRQ. AOWKRXJK HacK IXVHd IXQcWLRQ LQ SULQcLSOH
 KaV LWV RZQ PRWKHU (LQ WKH VLPSOH caVH WKH WZR PRWKHUV KaSSHQ WR cRLQcLdH),
 WKH VLQJOH caWHJRU\ ZKLcK UHaOL]HV WKHP ZLOO LQ HIIHcW KaYH WZR PRWKHUV. TKLV
 LV WKH PaMRU dHSaUWXUH IURP caQRQLcaO SULQcLSOHV RI VWUXcWXUH ZKLcK FF

 [4] IQ RUdHU IXUWKHU WR KLJKOLJKW WKH cRUUHVSRQdHQcHV bHWZHHQ FF aQd cRXQWHUSaUW cRQVWUXc-
 WLRQV, ZH dR QRW HPSOR\ LQ WKLV SaSHU WKH CGEL cRQYHQWLRQ ZKHUHb\ dLaJUaPV LQ ZKLcK
 IXVHd IXQcWLRQV aUH VLVWHUV aUH VLPSOLILHd b\ dUaZLQJ a VLQJOH OLQH IURP WKH PRWKHU caWHJRU\.
 RaWKHU, ZH dUaZ a VHSaUaWH OLQH WR HacK IXQcWLRQ.
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 HQWaLOV. TKH VHcRQd dHSaUWXUH LV RI cRXUVH WKH SRVVLbLOLW\ QRWHd abRYH WKaW
 a SKUaVaO cRQVWLWXHQW RI caWHJRU\ XP Pa\ KaYH a caWHJRU\ RWKHU WKaQ X aV LWV
 XOWLPaWH KHad. AV aOUHad\ QRWHd, WKLV VHcRQd dHSaUWXUH ZLOO bH LQdHSHQdHQWO\
 UHTXLUHd LQ WKH caVH RI K\bULd cRQVWUXcWLRQV. OWKHUZLVH, VWaQdaUd VWUXcWXUaO
 cRQdLWLRQV RbWaLQ. IQ SaUWLcXOaU, WKHUH LV QR ZHaNHQLQJ RI aQ\ SURKLbLWLRQ
 aJaLQVW cURVVLQJ bUaQcKHV, aQd WKLV ZLOO KaYH WKH XVHIXO cRQVHTXHQcH WKaW
 IXVHd IXQcWLRQV aUH aXWRPaWLcaOO\ adMacHQW.5
 IQ VXP, WKHUHIRUH, ZH aVVRcLaWH WKH IROORZLQJ JHQHUaO SURSHUWLHV ZLWK FF :

 (L) IQ FF, a VLQJOH OH[LcaO RU SKUaVaO caWHJRU\ Y(P) VLPXOWaQHRXVO\ UHaOL]HV
 WZR IXQcWLRQV,

 (LL) FF LV SHUPLWWHd LQ a caWHJRU\ XP RQO\ bHWZHHQ WKH KHad RI XP aQd
 HLWKHU aQ LPPHdLaWH dHSHQdHQW RI XP RU aQ LPPHdLaWH dHSHQdHQW RI
 WKH LPPHdLaWH dHSHQdHQW RI XP.

 (LLL) TKH IXVHd IXQcWLRQV aUH adMacHQW,
 (LY) TKH caWHJRU\ Y(P) LV W\SLcaOO\ QRW LdHQWLcaO WR XP.

 CRPSaULVRQ ZLWK WKH cRXQWHUSaUW cRQVWUXcWLRQV VXJJHVWV WZR IXUWKHU
 SURSHUWLHV :

 (Y) TKH caWHJRU\ XP LV a SURMHcWLRQ RI WKH caWHJRU\ RI WKH XOWLPaWH KHad LQ
 aQ\ cRXQWHUSaUW cRQVWUXcWLRQ,

 (YL) TKH caWHJRU\ Y(P) LV WKH caWHJRU\ RI WKH dHSHQdHQW LQ aQ\ cRXQWHUSaUW
 cRQVWUXcWLRQ.

 IQ SUacWLcH, ZH H[SHcW FF WR bH UHVWULcWHd LQ LWV aSSOLcaWLRQ ZLWKLQ a
 JLYHQ OaQJXaJH WR a VPaOO VHW RI cRQVWUXcWLRQV. IQ EQJOLVK, IRU H[aPSOH, FF
 aSSHaUV WR bH OaUJHO\ UHVWULcWHd WR WKH LQWHUQaO VWUXcWXUH RI NPV, ZLWK XP
 bHLQJ HLWKHU NP LWVHOI RU NRP (WKH IXVHd UHOaWLYH cRQVWUXcWLRQ caQ, KRZHYHU,
 aOVR LQYROYH RWKHU caWHJRULHV, VHH VHcWLRQ L.L bHORZ). TKH VXbW\SHV RI dHSHQ-
 dHQW LQYROYHd aUH dHWHUPLQHU, PRdLILHU aQd, LQ IXVHd UHOaWLYH cOaXVHV, VXbMHcW
 RU SUHQXcOHXV. HRZHYHU, ZH HQYLVaJH WKH OLNHOLKRRd WKaW FF cRQVWUXcWLRQV
 PLJKW LQYROYH IXUWKHU caWHJRULHV aQd IXUWKHU VXbW\SHV RI dHSHQdHQW LQ RWKHU
 OaQJXaJHV.6

 [5] NRWH WKaW aQ aOWHUQaWLYH aQaO\VLV ZLWKRXW FF, cRUUHVSRQdLQJ WR WKH cRXQWHUSaUW cRQVWUXc-
 WLRQ bXW ZLWK X UHSUHVHQWHd b\ a ]HUR caWHJRU\, ZRXOd QRW aXWRPaWLcaOO\ KaYH WKLV cRQVH-
 TXHQcH. IQ SULQcLSOH, XQOHVV aQ ad KRc cRQdLWLRQ LV LPSRVHd, WKH SRVVLbLOLW\ RI a IXUWKHU
 dHSHQdHQW LQWHUYHQLQJ bHWZHHQ WKH ]HUR KHad X aQd Y(P) cRXOd QRW bH H[cOXdHd. E[aPSOHV
 RI WKH IRUcH RI WKLV adMacHQc\ UHTXLUHPHQW aUH JLYHQ LQ WKH WH[W ZLWK UHVSHcW WR LQdLYLdXaO
 cRQVWUXcWLRQV. SLPLOaU cRQVLdHUaWLRQV aSSO\ a IRUWLRUL WR aQ\ NLQd RI SURcHVV-baVHd accRXQW
 LQ ZKLcK Y(P) PLJKW bH PRYHd WR WKH ]HUR KHad: aQ adMacHQc\ UHVWULcWLRQ ZRXOd KaYH WR bH
 SOacHd RQ WKLV PRYHPHQW. WH UHJaUd WKLV aV a cRQcHSWXaO adYaQWaJH RI WKH FF aSSURacK.

 [6] ObYLRXV caQdLdaWHV aUH IRUPV VXcK aV FUHQcK aX RU IWaOLaQ aO 'WR WKH' ZKLcK IXVH WKH
 IXQcWLRQ RI KHad RI PP ZLWK WKaW RI WKH dHWHUPLQHU RI WKH IROORZLQJ NP cRPSOHPHQW. A
 VLPLOaU caVH LV WKH IXVLRQ RI KHad RI PP ZLWK a UHOaWLYH RU LQWHUURJaWLYH SURQRXQ KHad LQ
 IRUPV VXcK aV GHUPaQ ZRPLW 'ZLWK ZKLcK/ZKaW'. A IXOO aQaO\VLV RI WKHVH IRUPV LV bH\RQd
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 L.L FXVHd UHOaWLYHV

 TKH PRVW RbYLRXV H[aPSOH RI aQ FF cRQVWUXcWLRQ LQ EQJOLVK LV IRXQd, ZH
 cOaLP, LQ ZKaW ZH caOO WKH IXVHd UHOaWLYH cRQVWUXcWLRQ (LQ RWKHU IUaPHZRUNV
 WKLV LV cRPPRQO\ NQRZQ aV WKH 'IUHH', 'KHadOHVV' RU, ZKHUH WKH caWHJRU\
 LQYROYHd LV NP, 'QRPLQaO' UHOaWLYH cRQVWUXcWLRQ). A VWaQdaUd NP H[aPSOH LV
 JLYHQ LQ (4) :7

 (4) I'OO RQO\ HaW ZKaWHYHU PHaOV \RX caQ JHW ZLWKRXW addLWLYHV. (NP)

 HHUH WKH XQdHUOLQHd H[SUHVVLRQ LQ (4) LV aQ NP LQ ZKLcK ZH SURSRVH WKaW
 WKH UHOaWLYL]Hd NP ZKaWHYHU PHaOV IXQcWLRQV aV SUHQXcOHXV RI WKH UHOaWLYH
 cOaXVH PRdLILHU, bXW aOVR VLPXOWaQHRXVO\ aV KHad RI WKH OaUJHU NP.8

 IQ WKH caVH RI WKH NP IXVHd UHOaWLYH cRQVWUXcWLRQ LQ (4) WKHUH LV a cRXQWHU-
 SaUW QRQ-IXVHd cRQVWUXcWLRQ aV LQ (5) :

 (5) I'OO RQO\ HaW PHaOV ZKLcK \RX caQ JHW ZLWKRXW addLWLYHV.

 DLaJUaPPaWLcaOO\, CGEL UHSUHVHQWV WKH QRQ-IXVHd UHOaWLYH LQ PHaOV ZKLcK
 \RX caQ JHW ZLWKRXW addLWLYHV aV LQ (6a), aQd WKH IXVHd UHOaWLYH ZKaWHYHU
 PHaOV \RX caQ JHW ZLWKRXW addLWLYHV aV LQ (6b) :

 WKH VcRSH RI WKLV SaSHU, bXW ZH QRWH WKaW aOWKRXJK WKH cRQVWUXcWLRQV LQ ZKLcK WKH\ RccXU
 aUH PPV WKH JHQHUaO cRQdLWLRQ WKaW WKH caWHJRU\ RI WKH IXVHd cRQVWLWXHQW bH WKaW RI WKH
 dHSHQdHQW LQ WKH cRXQWHUSaUW cRQVWUXcWLRQ HQWaLOV WKaW ZH VKRXOd WUHaW aXOaO aQd ZRPLW aV
 VSHcLaOL]Hd W\SHV RI aUWLcOH aQd SURQRXQ UHVSHcWLYHO\ (aQd QRW aV SUHSRVLWLRQV).

 [7] SHH CGEL (1068-1070) IRU aUJXPHQWV aJaLQVW WaNLQJ WKH VXSHURUdLQaWH QRdH LQ IXVHd UH-
 OaWLYHV WR bH cOaXVaO, aV LQ WUadLWLRQaO JUaPPaU, RU aV VRPHWLPHV SURSRVHd LQ IRUPaO
 JUaPPaWLcaO IUaPHZRUNV, IRU H[aPSOH b\ KXURda (1968) aQd RRRU\cN (1994). OQH aUJX-
 PHQW ZKLcK LV SaUWLcXOaUO\ UHOHYaQW (VHH aOVR IQ. 13) LV WKH dLVWULbXWLRQaO aUJXPHQW WKaW IXVHd
 UHOaWLYHV RccXU aV LQdLUHcW RbMHcW LQ WKH dRXbOH RbMHcW cRQVWUXcWLRQ, aV I'OO JLYH ZKRHYHU aVNV
 PH a ULdH WR ZRUN. TKH LQdLUHcW RbMHcW IXQcWLRQ LV RQH ZKLcK LV RWKHUZLVH UHaOL]Hd aOPRVW
 H[cOXVLYHO\ b\ NPV (/'// JLYH WKH bRQQHW a bLW RI aWWHQWLRQ), RU WKH VSHcLaOL]Hd W\SHV RI PP
 ZKLcK KaYH NP-OLNH dLVWULbXWLRQV (I'OO JLYH XQdHU WKH bRQQHW a bLW RI aWWHQWLRQ, TKH\ JaYH LQ
 WKH UHJLRQ RI 50% RI VWXdHQWV dLVWLQcWLRQV). A PaUJLQaO H[cHSWLRQ LV WKH RccXUUHQcH RI JHU-
 XQd-SaUWLcLSLaOV aV LQdLUHcW RbMHcW, WKRXJK WKHVH aUH OLNHO\ WR bH cRQVLdHUHd VRPHZKaW
 aZNZaUd, aQd WKHLU dLVWULbXWLRQ LV OLPLWHd WR HQYLURQPHQWV VXcK aV JLYH X VRPH WKRXJKW
 (VHH CGEL: 1255).

 [8] TKH NP ZKaWHYHU PHaOV LV WKH LPPHdLaWH KHad RI NRP, ZKLcK LWVHOI LV WKH LPPHdLaWH KHad RI
 WKH ZKROH NP (VHH dLaJUaP (6b)). SLQcH ZKaWHYHU PHaOV LV SKUaVaO, LW caQQRW LWVHOI IXQcWLRQ aV
 WKH XOWLPaWH KHad RI WKH ZKROH NP. TKH XOWLPaWH KHad RI WKH ZKROH NP ZLOO UaWKHU bH WKH

 XOWLPaWH KHad RI ZKaWHYHU PHaOV, WKaW LV, LQ WKH CGEL IUaPHZRUN, WKH QRXQ PHaOV. NRWH
 WKaW WKH VWaQdaUd VHQVH RI KHad LV bHLQJ XVHd KHUH, dHVSLWH WKH dHSaUWXUH (OLcHQVHd b\ FF)
 IURP WKH caQRQLcaO UXOHV RI SURMHcWLRQ ZLWKLQ NP, ZKLcK ZRXOd QRUPaOO\ SHUPLW aQ NP
 WR IXQcWLRQ RQO\ aV KHad RI aQRWKHU NP (QRW a NRP). TKHUH VKRXOd bH QR cRQIXVLRQ ZLWK
 WKH QRWLRQ 'KHad RI a UHOaWLYH cOaXVH' (HORC), ZKLcK LV VRPHWLPHV WaNHQ WR HQcRPSaVV WKH
 PaWHULaO LQ WKH NP ZKLcK LV WKH aQWHcHdHQW IRU WKH JaS LQ WKH UHOaWLYH cOaXVH, IRU H[aPSOH
 WKH XQdHUOLQHd H[SUHVVLRQ LQ aQ H[aPSOH VXcK aV WKH UHad\-cRRNHd PHaOV ZKLcK \RX caQ JHW
 ZLWKRXW addLWLYHV. TKH HORC LQ RXU WHUPV bHORQJV WR WKH caWHJRU\ NRP; WKH UHOaWLYH SKUaVH
 LQ aQ NP IXVHd UHOaWLYH LV RI caWHJRU\ NP.
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 (6) (a) NP

 HHad:

 NRP

 \/ MRdLILHU:
 \/ COaXVH UHO

 HHad: PUHQXcOHXV: NXcOHXV:

 N NP COaXVH

 PHaOV ZKLcK \RX caQ JHW

 (b) NP

 HHad:

 NRP

 /S MRdLILHU:
 / COaXVHREL

 HHad-PUHQXcOHXV: NXcOHXV:

 NP COaXVH

 ZKaWHYHU PHaOV \RX caQ JHW

 IQ WKH QRQ-IXVHd UHOaWLYH LQ (6a) WKH NP LV KHadHd b\ a NRP cRQVWLWXHQW
 ZKLcK LWVHOI cRQWaLQV WKH XOWLPaWH KHad QRXQ PHaOV aQd WKH PRdLI\LQJ
 UHOaWLYH cOaXVH. TKLV UHOaWLYH cOaXVH LQ WXUQ cRQVLVWV RI WKH SUHQXcOHXV (WKH
 UHOaWLYL]Hd NP cRQVLVWLQJ RI WKH UHOaWLYH SURQRXQ ZKLcK), aQd WKH QXcOHXV
 (a cOaXVH cRQWaLQLQJ a JaS LQ RbMHcW SRVLWLRQ). TKH SaUaOOHO ZLWK WKH IXVHd
 UHOaWLYH LQ (6b) LV cOHaU aQd V\VWHPaWLc: LQ WKH IXVHd UHOaWLYH WKH SUH-
 QXcOHXV IXQcWLRQ IXVHV ZLWK WKH KHad IXQcWLRQ, aQd WKLV IXVHd cRPbL-
 QaWLRQ RI IXQcWLRQV LV UHaOL]Hd b\ a VLQJOH cRQVWLWXHQW (WKH NP ZKaWHYHU
 PHaOV).
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 TKH aQaO\VLV LQ (6b) LOOXVWUaWHV aOO RI WKH dLVWLQcWLYH SURSHUWLHV ZH aWWULbXWH
 WR FF cRQVWUXcWLRQV :

 (O) IQ FF, a VLQJOH OH[LcaO RU SKUaVaO caWHJRU\ Y(P) VLPXOWaQHRXVO\ UHaOL]HV WZR IXQcWLRQV.

 A VLQJOH caWHJRU\, LQ WKLV caVH WKH SKUaVaO caWHJRU\ NP, VLPXOWaQHRXVO\
 UHaOL]HV WZR IXQcWLRQV : KHad RI NRP (WKHUHIRUH KHad, bXW LQ WKLV caVH QRW
 XOWLPaWH KHad, RI WKH ZKROH NP) aQd SUHQXcOHXV LQ WKH UHOaWLYH cOaXVH.

 (OO) FF LV SHUPLWWHd LQ a caWHJRU\ XP RQO\ bHWZHHQ WKH KHad RI XP aQd HLWKHU aQ LPPHdLaWH
 dHSHQdHQW RI XP RU aQ LPPHdLaWH dHSHQdHQW RI WKH LPPHdLaWH dHSHQdHQW RI XP.

 TKH SUHQXcOHXV-QXcOHXV UHOaWLRQ LV a VSHcLaO caVH RI WKH dHSHQdHQW-
 KHad UHOaWLRQ, aQd VR ZH KaYH KHUH IXVLRQ bHWZHHQ WKH KHad RI NRP
 aQd aQ LPPHdLaWH dHSHQdHQW (WKH SUHQXcOHXV) ZLWKLQ aQ LPPHdLaWH
 dHSHQdHQW (WKH UHOaWLYH cOaXVH PRdLILHU RI WKH KHad). TKLV LV WKHQ WKH
 cRPSOH[ caVH RI FF VcKHPaWLcaOO\ VKRZQ LQ (3a).

 (LLL) TKH IXVHd IXQcWLRQV aUH adMacHQW.

 TKH SUHQXcOHXV LQ WKH IXVHd UHOaWLYH cRQVWUXcWLRQ PXVW bH adMacHQW WR
 WKH KHad WR ZKLcK LW LV IXVHd. PUHdLcWabO\, QR PRdLILHUV caQ WKHQ LQWHU-
 YHQH bHWZHHQ WKH KHad aQd WKH UHOaWLYH cOaXVH. NRWH WKaW WKLV LV QRW aQ

 LPPHdLaWH cRQVHTXHQcH RI aQaO\VHV LQ ZKLcK WKH KHad LV HPSW\ aQd WKH
 UHOaWLYH SKUaVH UHaOL]HV (LQ RXU WHUPV) VROHO\ WKH SUHQXcOHXV IXQcWLRQ.

 (LY) TKH caWHJRU\ Y(P) LV W\SLcaOO\ QRW LdHQWLcaO WR XP.

 TKH caWHJRU\ NP RI ZKaWHYHU PHaOV LV QRW LdHQWLcaO WR WKH PRWKHU
 caWHJRU\ NRP, aOWKRXJK RI cRXUVH NP aQd NRP aUH bRWK OHJLWLPaWH
 SURMHcWLRQV RI N. FXVHd UHOaWLYHV LQ EQJOLVK KaYH WKH PaWcKLQJ UHTXLUH-
 PHQW WKaW YP aQd XP aUH LQdHHd bRWK OHJLWLPaWH SURMHcWLRQV RI WKH VaPH
 OH[LcaO caWHJRU\. HRZHYHU, WKLV LV QRW a XQLYHUVaO SURSHUW\ RI IXVHd
 UHOaWLYHV, aQd QRW VRPHWKLQJ ZKLcK LV UHTXLUHd b\ WKH dHILQLWLRQ RI FF.9

 FXUWKHUPRUH, LI ZH cRPSaUH WKH IXVHd UHOaWLYH LQ (6b) ZLWK WKH cRXQWHUSaUW
 VWaQdaUd UHOaWLYH LQ (6a), WKHUH LV cRQIRUPLW\ WR WKH cRUUHVSRQdHQcH UXOHV
 bHWZHHQ FF aQd cRXQWHUSaUW cRQVWUXcWLRQV :

 (Y) TKH caWHJRU\ XP LV a SURMHcWLRQ RI WKH caWHJRU\ RI WKH XOWLPaWH KHad LQ aQ\ cRXQWHUSaUW
 cRQVWUXcWLRQ.

 TKH caWHJRU\ XP LV NRP, a SURMHcWLRQ RI WKH caWHJRU\ QRXQ ZKLcK
 IXQcWLRQV aV WKH XOWLPaWH KHad RI WKH VWaQdaUd UHOaWLYH cRQVWUXcWLRQ,

 (YL) TKH caWHJRU\ Y(P) LV WKH caWHJRU\ RI WKH dHSHQdHQW LQ aQ\ cRXQWHUSaUW cRQVWUXcWLRQ.

 TaNLQJ ZKLcK aV a UHOaWLYH SURQRXQ KHadLQJ aQ NP, WKH caWHJRU\ RI
 WKH IXVHd cRQVWLWXHQW (NP) LV WKaW RI WKH dHSHQdHQW (WKH SUHQXcOHXV)
 LQ WKH VWaQdaUd UHOaWLYH cRQVWUXcWLRQ.

 [9] FF caQ WKHUHIRUH VWUaLJKWIRUZaUdO\ HQcRPSaVV IXVHd UHOaWLYHV VXcK aV WKRVH cLWHd b\ GURVX
 (1994, 2003) ZKHUH WKH RYHUaOO caWHJRU\ LV NP bXW WKH IXVHd KHad-SUHQXcOHXV LV a PP. AQ
 H[aPSOH LV RRPaQLaQ [QS [SS cX cLQH] YRUbHiWH MaULa] H LQVXUaW cX VRUa PHa (ZLWK ZKR VSHaNV
 MaULa LV PaUULHd ZLWK VLVWHU P\) 'TKH SHUVRQ ZLWK ZKRP MaULa LV VSHaNLQJ LV PaUULHd WR
 P\ VLVWHU'. HHUH WKH IXVHd UHOaWLYH LV aQ NP IXQcWLRQLQJ aV VXbMHcW, bXW WKH IXVHd KHad-
 SUHQXcOHXV LV WKH PP cX cLQH.
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 TKH FF aQaO\VLV RI IXVHd UHOaWLYHV H[WHQdV QaWXUaOO\ WR caVHV LQ ZKLcK WKH
 IXVHd cRQVWLWXHQW bHORQJV WR a caWHJRU\ RWKHU WKaQ NP:

 (7) (a) I'OO ZRUN LQ ZKLcKHYHU cLW\ WKH\ ZaQW PH WR ZRUN. (PP)
 (b) I'OO bH KRZHYHU UHVSRQVLYH WKH\ ZaQW PH WR bH. (AdMP)
 (c) I'OO bHKaYH KRZHYHU cRUUHcWO\ WKH\ ZaQW PH WR bHKaYH. (AdYP)

 FROORZLQJ WKH caWHJRU\-PaWcKLQJ cRQVWUaLQW RI IXVHd UHOaWLYHV LQ EQJOLVK, WKH
 caWHJRU\ RI WKH XQdHUOLQHd H[SUHVVLRQ LQ (7a) ZLOO bH a PP LQ ZKLcK WKH PP LQ
 ZKLcKHYHU cLW\ IXQcWLRQV bRWK aV SUHQXcOHXV RI WKH UHOaWLYH cOaXVH aQd aV KHad
 RI WKH OaUJHU PP. AQaORJRXVO\, WKH XQdHUOLQHd H[SUHVVLRQ LQ (7b) ZLOO bH aQ
 AdMP cRQWaLQLQJ aQ AdMP (KRZHYHU UHVSRQVLYH) aV IXVHd KHad-SUHQXcOHXV, aQd
 WKH XQdHUOLQHd H[SUHVVLRQ LQ (7c) ZLOO bH aQ AdYP cRQWaLQLQJ aQ AdYP
 (KRZHYHU cRUUHcWO\) aV IXVHd KHad-SUHQXcOHXV. TKH dLaJUaPPaWLc UHSUHVHQ-
 WaWLRQ RI WKH PP IXVHd UHOaWLYH LQ (7a) ZLOO bH (8) :

 (8) PP

 \S MRdLILHU:
 / COaXVHREL

 HHad-PUHQXcOHXV: NXcOHXV:
 PP COaXVH

 LQ ZKLcKHYHU cLW\ WKH\ ZaQW PH WR ZRUN

 TKH SURSHUWLHV RI PP, AP aQd AdYP IXVHd UHOaWLYHV aUH cOHaUO\ VLPLOaU WR
 WKRVH RI NP IXVHd UHOaWLYHV, WKRXJK LW VKRXOd bH QRWHd WKaW QR cRXQWHUSaUW
 cRQVWUXcWLRQ H[LVWV LQ WKLV caVH : VWaQdaUd UHOaWLYH cOaXVHV aUH PRdLILHUV RQO\
 ZLWKLQ NRP.10

 AQ LPPHdLaWH adYaQWaJH RI WKH FF aQaO\VLV IROORZV IURP WKH aXWRPaWLc
 adMacHQc\ RI WKH IXVHd IXQcWLRQV. UQdHU aQ aOWHUQaWLYH aSSURacK LQ ZKLcK
 WKH KHad aQd SUHQXcOHXV aUH VHSaUaWH IXQcWLRQV (RU LQ RWKHU IUaPHZRUNV
 VWUXcWXUaO SRVLWLRQV), WKHUH LV QR RbYLRXV UHaVRQ ZK\ LW VKRXOd QRW bH SRVVLbOH

 [10] WH WKXV IROORZ GURVX (1996, 2003) aQd PRVW PRdHUQ ZRUN, cRQWUa LaUVRQ (1987), LQ aV-
 VXPLQJ WKaW IURQWHd H[SUHVVLRQV VXcK aV LQ ZKLcKHYHU cLW\ LQ (8) IRUP a PP aQd WKaW LQ
 EQJOLVK, aW OHaVW, WKH caWHJRU\ RI WKH IURQWHd H[SUHVVLRQ aQd WKH caWHJRU\ RI WKH IXVHd
 UHOaWLYH cRLQcLdH.
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 WR LQVHUW aQ\ RWKHU SRVW-KHad dHSHQdHQW bHWZHHQ WKH KHad aQd WKH
 SUHQXcOHXV:

 (9) (a) [HHad SHRSOH] [cLaXVHREL ZKR [\RX dHVSLVH _ ]]
 (b) [HHad 0] [cLaXVHREL ZKRHYHU \RX dHVSLVH _ ]
 (c) [HHad SHRSOH] [MRd SUHVHQW] [cLaXVHREL ZKR [\RX dHVSLVH _ ]]
 (d) *[HHad 0] [MRd SUHVHQW] [cLaXVHREL ZKRHYHU \RX dHVSLVH _ ]

 CRQVLdHU WKHQ a SRWHQWLaO QRQ-IXVHd VWUXcWXUH VXcK aV (9b) LQ ZKLcK WKH
 KHad LV QXOO aQd WKH UHOaWLYH SKUaVH LV VROHO\ WKH SUHQXcOHXV RI WKH UHOaWLYH
 cOaXVH.11 SRPH addLWLRQaO VWLSXOaWLRQ ZRXOd VHHP WR bH UHTXLUHd WR SUHYHQW
 WKH PRdLILHU SUHVHQW IURP LQWHUYHQLQJ bHWZHHQ WKLV QXOO KHad aQd WKH UHOaWLYH
 cOaXVH, aV LQ WKH XQJUaPPaWLcaO (9d).

 A VHcRQd XVHIXO SURSHUW\ RI WKH FF aQaO\VLV LV WKaW LW SURYLdHV a QaWXUaO
 accRXQW RI WKH IRUPaO dLIIHUHQcHV bHWZHHQ RUdLQaU\ aQd IXVHd UHOaWLYHV. AV
 LV ZHOO-NQRZQ, WKH VHULHV RI ZA-ZRUdV ZKLcK caQ bH XVHd LQ IXVHd UHOaWLYHV
 dLIIHUV cRQVLdHUabO\ IURP WKRVH XVHd LQ RUdLQaU\ UHOaWLYHV; LQ SaUWLcXOaU, WKH
 QRQ-SHUVRQaO IRUP LV ZKaW UaWKHU WKaQ ZKLcK, aQd WKH SHUVRQaO IRUP ZKR LV
 KLJKO\ UHVWULcWHd LQ LWV XVH. WKaW LV PRUH, WKH IXVHd UHOaWLYH cRQVWUXcWLRQ
 SHUPLWV IRUPV LQ -HYHU ZKHUHaV RUdLQaU\ UHOaWLYHV dR QRW. FRU a IXOO accRXQW
 RI VXcK dLIIHUHQcHV VHH GGEL, SS. LO74I. TKHVH dLIIHUHQcHV IROORZ LPPHdL-
 aWHO\ IURP WKH QRWLRQ WKaW IRUPaO UHaOL]aWLRQV RI WKH VaPH baVLc caWHJRU\
 caQ YaU\ dHSHQdLQJ RQ WKH IXQcWLRQ LW SHUIRUPV. TKH NPV ZKLcK UHaOL]H WKH
 IXVHd KHad-SUHQXcOHXV (RU KHad-VXbMHcW) IXQcWLRQ caQ dLIIHU IRUPaOO\ IURP
 WKRVH ZKLcK UHaOL]H MXVW WKH SUHQXcOHXV (RU VXbMHcW) IXQcWLRQ. IW LV, KRZHYHU,
 QRW LPPHdLaWHO\ cOHaU ZK\ WKHVH IRUPaO dLIIHUHQcHV VKRXOd H[LVW LQ aQ aQaO\VLV
 ZKLcK WUHaWV IXVHd UHOaWLYHV aV RUdLQaU\ UHOaWLYHV PRdLI\LQJ a QXOO KHad.

 TKH PRVW VWULNLQJ adYaQWaJH RI WKH FF aQaO\VLV, KRZHYHU, LV WKaW LW
 VWUaLJKWIRUZaUdO\ accRXQWV IRU WKH RbVHUYaWLRQ WKaW RSWLPaO H[aPSOHV ZLWK
 WKH caVH-PaUNHd UHOaWLYH SURQRXQV ZKR RU ZKRHYHU aUH WKRVH LQ ZKLcK WKH
 caVH RI WKH SURQRXQ (QRPLQaWLYH RU accXVaWLYH) LV SURSHU WR bRWK WKH
 IXQcWLRQ RI WKH IXVHd UHOaWLYH LWVHOI aQd WKH IXQcWLRQ RI WKH UHOaWLYL]Hd NP.

 TKLV LV a VSHcLaO caVH RI WKH SRWHQWLaO IRU IRUPaO dLVWLQcWLRQV bHWZHHQ
 caWHJRULHV UHaOL]LQJ IXVHd aQd QRQ-IXVHd IXQcWLRQV. CRQVLdHU WKH IROORZLQJ
 H[aPSOHV (VHH CGEL: 1074):

 (10) (a) [WKRHYHU LV UHVSRQVLbOH IRU WKH daPaJH] PXVW Sa\ IRU LW.
 (b) HH ZLOO cULWLcL]H [ZKRPHYHU VKH bULQJV KRPH].
 (c) ?[WKRPHYHU KH PaUULHV] ZLOO KaYH WR bH YHU\ WROHUaQW.
 (d) ?SKH OXQcKHV ZLWK [ZKRPHYHU LV JRLQJ KHU Za\].

 IQ (10a), WKH IXVHd UHOaWLYH aQd WKH UHOaWLYL]Hd NP aUH bRWK VXbMHcWV, aQd WKH
 QRPLQaWLYH caVH RI ZKRHYHU VaWLVILHV WKH UHTXLUHPHQWV RI bRWK IXQcWLRQV.

 [11] TKLV WKHQ cRUUHVSRQdV WR WKH ZLdHO\ aVVXPHd aQaO\VLV, RULJLQaOO\ SURSRVHd b\ GURRV & YaQ
 RLHPVdLMN (1981), LQ ZKLcK WKH KHad LV QXOO aQd WKH UHOaWLYH SKUaVH VLWV LQ SSHc CP.
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 SLPLOaUO\ LQ (LRb) WKH IXVHd UHOaWLYH aQd WKH UHOaWLYL]Hd NP aUH bRWK RbMHcWV
 aQd WKH accXVaWLYH IRUP ZKRPHYHU LV IXOO\ accHSWabOH LQ WKRVH YaULHWLHV RI
 EQJOLVK ZKLcK SHUPLW accXVaWLYH caVH LQ RbMHcW UHOaWLYHV.12 WKHUH WKHUH LV
 a cRQIOLcW RI IXQcWLRQ, KRZHYHU, aV LQ (LRc) aQd (LRd), WKH accXVaWLYH IRUP
 ZKRPHYHU LV PaUJLQaO.
 QXLWH VLPSO\, aQ NP OLNH ZKRPHYHU LQ (LRb) ZLOO bH aVVLJQHd WZR caVHV

 b\ SUH-H[LVWLQJ PHcKaQLVPV LQ WKH JUaPPaU. OQH caVH (OHW XV caOO WKLV WKH
 'LQWHUQaO' caVH bHcaXVH LW RULJLQaWHV SURSHUO\ IURP ZLWKLQ WKH UHOaWLYH cOaXVH)
 LV aVVLJQHd b\ YLUWXH RI WKH RbMHcW IXQcWLRQ RI WKH UHOaWLYH cOaXVH JaS. TKLV
 caVH ZLOO bH LQKHULWHd b\ WKH SUHQXcOHXV XVLQJ H[acWO\ WKH VaPH PHcKaQLVP
 aV LV UHTXLUHd IRU WKH caVH RI WKH SUHQXcOHXV LQ a VWaQdaUd UHOaWLYH cOaXVH.
 TKH VHcRQd caVH (OHW XV caOO WKLV WKH 'H[WHUQaO caVH') LV dHULYHd b\ VWaQdaUd
 PRWKHU-KHad SHUcROaWLRQ PHcKaQLVPV IURP WKH WRS NP, aQd UHIOHcWV WKH
 RbMHcW IXQcWLRQ RI WKLV NP. WH ZLOO UHSUHVHQW WKLV dRXbOH caVH aVVLJQPHQW b\
 a K\SKHQ, YL]. 'H[WHUQaO caVH-LQWHUQaO caVH'. IQ (LRb), WKHQ, WKH caVHV aVVLJQHd
 aUH acc-acc, aV LOOXVWUaWHd LQ (Q):

 (Q) ObMHcW:
 NPacc

 H[WHUQaO ,' _
 caVH /

 / HHad:

 / NRP
 /

 / / MRdLILHU:
 / / COaXVHREL

 HHa^-PUHQXcOHXV: NXcOHXV:
 NPa?c-acW

 LQWHUQaO "* "* - m} ^ ^^^^Y.

 /\ *" ^N m} ^ ^Q
 ZKRPHYHU VKH bULQJV

 TKH UHaOL]aWLRQ RI 'H[WHUQaO caVH - LQWHUQaO caVH' LV WKHQ VWUaLJKWIRUZaUdO\
 a PaWWHU IRU PRUSKRORJLcaO UHVROXWLRQ UXOHV. IQ EQJOLVK, ZH HVVHQWLaOO\ KaYH a
 PaWcKLQJ UHTXLUHPHQW : QRP-QRP LV UHaOL]Hd aV QRPLQaWLYH caVH, aQd acc-acc
 aV accXVaWLYH caVH. WKHQ WKH UXOHV ZKLcK aVVLJQ WKH caVHV cRQIOLcW, ZH KaYH

 [12] TKHUH LV cRQVLdHUabOH YaULaWLRQ KHUH, RI cRXUVH, ZLWK PaQ\ VSHaNHUV SUHIHUULQJ WKH QRPL-
 QaWLYH IRUP ZKR(HYHU) LQ RbMHcW IXQcWLRQ. SHH CGEL (464-467) IRU a IXOO dLVcXVVLRQ. FRU
 VXcK VSHaNHUV, WKH IRUP ZKRHYHU ZLOO UHSUHVHQW a VaWLVIacWRU\ UHVROXWLRQ RI WKH caVH UH-
 TXLUHPHQWV LQ (9c) aQd (9d).
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 aQ LQVWaQcH RI ZKaW ZH PLJKW caOO a ' V\QWacWLc TXaQdaU\ '. FRU QRP-acc RU acH-
 QRP WKHUH LV QR IXOO\ accHSWabOH UHVROXWLRQ. HRZHYHU, PaQ\ OaQJXaJHV dR
 aOORZ caVH cRQIOLcWV WR bH UHVROYHd (IRU aQ RYHUYLHZ VHH LQ SaUWLcXOaU VRJHO
 2001, 2002). OQH VWUaWHJ\ LV WKaW UHVROXWLRQ LV aOZa\V SRVVLbOH aQd aOZa\V
 LQ IaYRXU RI WKH H[WHUQaO caVH, aV LQ IcHOaQdLc. AQRWKHU LV WKaW UHVROXWLRQ LV
 aOZa\V SRVVLbOH bXW dHSHQdV RQ a KLHUaUcK\ RI RbOLTXHQHVV : QRP < acH < RbL.13
 IQ GRWKLc, IRU H[aPSOH, UHVROXWLRQ LV aOZa\V LQ IaYRXU RI WKH PRUH RbOLTXH
 caVH, ZKHWKHU WKLV bH H[WHUQaO RU LQWHUQaO. IW LV aOVR SRVVLbOH, aV LQ GHUPaQ, WKaW
 UHVROXWLRQ LV VRPHWLPHV SRVVLbOH aQd VRPHWLPHV QRW, PRUH RbOLTXH caVHV bHLQJ
 JHQHUaOO\ KaUdHU WR VXSSUHVV. WKaW LV PRVW LPSRUWaQW LV WKaW LQ SULQcLSOH HLWKHU
 WKH H[WHUQaO caVH RU WKH LQWHUQaO caVH caQ 'ZLQ RXW'. TKHUH LV WKHUHIRUH QR

 UHaVRQ RQ JURXQdV RI LQIOHcWLRQaO IRUP WR aVVXPH WKaW HLWKHU WKH KHad IXQcWLRQ
 RU WKH SUHQXcOHXV IXQcWLRQ PXVW SUHdRPLQaWH LQ WKHVH cRQVWUXcWLRQV.

 WH UHJaUd LW aV a VWULNLQJ adYaQWaJH RI WKH FF aSSURacK WR WKHVH cRQ-
 VWUXcWLRQV WKaW QR VSHcLaO PHcKaQLVPV aUH UHTXLUHd bH\RQd PRUSKRORJLcaO
 UHVROXWLRQ UXOHV WR accRXQW IRU WKH PaWcKLQJ HIIHcW LQ OaQJXaJHV OLNH EQJOLVK
 aQd IRU caVH cRQIOLcW UHVROXWLRQ LQ WKRVH OaQJXaJHV ZKHUH WKLV LV a SRVVLbLOLW\.
 AQaO\VHV ZLWKRXW FF KaYH WR aVVXPH HLWKHU WKaW WKH UHOaWLYL]Hd SKUaVH
 IXQcWLRQV aV WKH KHad RI WKH ZKROH NP aQd WKHUH LV QR IURQWHd HOHPHQW LQ

 WKH UHOaWLYH cOaXVH (WKLV LV WKH aQaO\VLV RI BUHVQaQ & GULPVKaZ 1978, QRZ
 OaUJHO\ UHMHcWHd), RU WKaW WKH KHad RI WKH ZKROH NP LV QXOO aQd WKH UHOaWLYL]Hd
 SKUaVH RccXSLHV, LQ RXU WHUPV, SUHQXcOHXV SRVLWLRQ aW WKH IURQW RI WKH UHOaWLYH
 cOaXVH (GURRV & YaQ RLHPVdLMN 1981 aQd PRVW VXbVHTXHQW ZRUN). OQH RI
 WKH PaLQ PRWLYaWLRQV RI WKH RULJLQaO BUHVQaQ & GULPVKaZ aSSURacK ZaV WKH
 PaWcKLQJ HIIHcW, VLQcH WKH UHOaWLYL]Hd SKUaVH aV KHad ZRXOd aXWRPaWLcaOO\
 bHaU WKH caVH RI WKH ZKROH NP. HRZHYHU, LW LV QRW cOHaU KRZ WKLV aQaO\VLV
 cRXOd SOaXVLbO\ KaQdOH caVH UHVROXWLRQ ZKHUH WKH UHOaWLYL]Hd SKUaVH bHaUV WKH
 LQWHUQaO caVH.14 OQ WKH RWKHU KaQd, WKH GURRV aQd YRQ RLHPVdLMN aSSURacK

 [13] TKH QRWLRQ RI a caVH KLHUaUcK\ IRU caVH UHVROXWLRQ LQ IXVHd UHOaWLYHV RULJLQaWHV ZLWK HaUbHUW
 (1983).

 [14] TKH LQabLOLW\ RI WKH BUHVQaQ & GULPVKaZ aSSURacK WR KaQdOH caVH UHVROXWLRQ ZaV QRW,
 KRZHYHU, WKH PRWLYaWLRQ IRU LWV UHMHcWLRQ. TKH PaLQ aUJXPHQW ZaV UaWKHU WKaW LW PadH
 WKH ZURQJ SUHdLcWLRQV ZLWK UHVSHcW WR H[WUaSRVLWLRQ LQ OaQJXaJHV VXcK aV GHUPaQ.
 E[WUaSRVLWLRQ RI IXVHd UHOaWLYHV LV SRVVLbOH LQ GHUPaQ, aQd (LW ZaV cOaLPHd) H[WUaSRVLWLRQ RI
 QRXQ SKUaVHV LV QRW. TKH GURRV & YaQ RLHPVdLMN aQaO\VLV RQ WKH RWKHU KaQd aOORZV WKH
 cOaXVaO SaUW RI WKH IXVHd UHOaWLYH WR bH H[WUaSRVHd, OHaYLQJ WKH HPSW\ KHad LQ VLWX. TKH IacWV
 RQ ZKLcK WKLV aUJXPHQW LV baVHd UHPaLQ VRPHZKaW XQcOHaU, KRZHYHU. NRXQ SKUaVHV aUH QRW
 XQLYHUVaOO\ H[cOXdHd IURP SRVW-YHUbaO SRVLWLRQV LQ GHUPaQ, aV VKRZQ b\ HLUVcKbXKOHU &
 RLYHUR (1983). TKH LVVXH UHVWV RQ ZKHWKHU WKH VWaWXV, LQcOXdLQJ WKH SURVRdLc VWaWXV, RI
 H[WUaSRVHd QRXQ SKUaVHV LV HTXLYaOHQW WR WKaW RI H[WUaSRVHd IXVHd UHOaWLYHV aQd H[WUaSRVHd
 cOaXVHV. FRU UHcHQW aUJXPHQWaWLRQ (RQ WKH GURRV & YaQ RLHPVdLMN VLdH) VHH GURVX (2003).
 WKaWHYHU WKH XOWLPaWH RXWcRPH RI WKLV dHbaWH, ZH QRWH WKaW WKH GURRV & YaQ RLHPVdLMN
 aQaO\VLV PaNHV HQWLUHO\ WKH ZURQJ SUHdLcWLRQ abRXW WKH bHKaYLRXU RI IXVHd UHOaWLYHV ZLWK
 LQdLUHcW RbMHcW IXQcWLRQ LQ EQJOLVK. TKHVH, OLNH aOO LQdLUHcW RbMHcW NPV, caQQRW XQdHUJR
 KHaY\ NP VKLIW. CRPSaUH I'OO JLYH ZKRHYHU aVNV PH a ULdH WR ZRUN ZLWK */'// JLYH a ULdH WR
 ZRUN ZKRHYHU aVNV PH. OQ WKH GURRV & YaQ RLHPVdLMN aQaO\VLV, ZH ZRXOd H[SHcW WKH cOaXVaO
 VHcWLRQ RI WKH IXVHd UHOaWLYH WR SHUPLW H[WUaSRVLWLRQ, ZLWK WKH HPSW\ KHad UHPaLQLQJ LQ
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 UHTXLUHV WKH SRVWXOaWLRQ RI aQ ad KRc 'CRPS AccHVVLbLOLW\ PaUaPHWHU', ZKLcK
 aOORZV WKH PaWUL[ caVH WR SHUcROaWH IURP WKH WRS NP WR WKH SUHQXcOHXV
 SRVLWLRQ LQVLdH WKH UHOaWLYH cOaXVH.15
 TKH FF aQaO\VLV RI IXVHd UHOaWLYH cRQVWUXcWLRQV WKXV KaV WKH VLJQLILcaQW

 adYaQWaJH RI QRW UHTXLULQJ addLWLRQaO ad KRc VWLSXOaWLRQV WR accRXQW IRU
 HLWKHU WKH adMacHQc\ RI WKH KHad aQd UHOaWLYH cOaXVH, RU WKH RbVHUYHd IRUPaO
 dLIIHUHQcHV bHWZHHQ IXVHd aQd RUdLQaU\ UHOaWLYHV. IQ SaUWLcXOaU, LW SURYLdHV a
 VWUaLJKWIRUZaUd accRXQW RI caVH PaWcKLQJ aQd caVH UHVROXWLRQ SKHQRPHQa.
 FRU RWKHU SURSHUWLHV RI WKH aQaO\VLV VHH CGEL (1068-1079).

 1.2 FXVLRQ RI dHWHUPLQHU RU PRdLILHU ZLWKLQ NP

 TKH cRQcHSW RI IXVLRQ LV aOVR LQYRNHd WR KaQdOH H[aPSOHV OLNH WZR RI WKH
 aSSOHV, ZKHUH WZR LV IXVHd dHWHUPLQHU-KHad, aQd WKH bLJJHVW RI WKH aSSOHV RU
 WKH YHU\ KaUd RI KHaULQJ, ZKHUH bLJJHVW aQd YHU\ KaUd RI KHaULQJ aUH IXVHd
 PRdLILHU-KHad aQd KHad-PRdLILHU UHVSHcWLYHO\ (CGEL: 410-422).16
 CRPSaUH WKH SURSRVHd aQaO\VLV RI WKH YHU\ KaUd RI KHaULQJ (12b) aQd WKH

 aQaO\VLV RI QRQ-IXVHd WKH SHRSOH YHU\ KaUd RI KHaULQJ (12a):

 (12) (a) NP

 DHW: HHad:

 D NRUQ

 HHad: MRd:

 N AdMP

 I Z\
 WKH SHRSOH YHU\ KaUd RI KHaULQJ

 VLWX. CRPSaUH I'OO JLYH aQ\bRd\ a ULdH WR ZRUN [ZKR aVNV PH], ZLWK H[WUaSRVLWLRQ IURP ZLWKLQ
 aQ LQdLUHcW RbMHcW RI a VWaQdaUd UHOaWLYH cOaXVH. TKH FF aQaO\VLV PaNHV WKH ULJKW SUHdLcWLRQ
 KHUH, QaPHO\ WKaW IXVHd UHOaWLYHV KaYH WKH dLVWULbXWLRQ RI QRXQ SKUaVHV.

 [15] AYRLdLQJ WKH dLOHPPa SRVHd b\ WKH aVVXPSWLRQ WKaW WKH UHOaWLYH SKUaVH PXVW bH HLWKHU WKH
 KHad RU WKH SUHQXcOHXV LV RQH RI WKH PaLQ PRWLYaWLRQV IRU WKH aQaO\VLV SURSRVHd b\
 RRRU\cN (1994), LQ ZKLcK IXVHd UHOaWLYHV aUH cOaXVHV (CPV) aQd QRW QRXQ SKUaVHV. IQ VXcK aQ
 aQaO\VLV, aQ\ caVH IHaWXUH RI WKH CP ZLOO SaVV WR LWV VSHcLILHU YLa KHad-VSHcLILHU aJUHHPHQW.
 HRZHYHU, VXcK aQ aQaO\VLV YLROaWHV bRWK WKH UHaVRQabOH aVVXPSWLRQ WKaW cOaXVHV LQ EQJOLVK
 dR QRW bHaU caVH, aQd WKH RYHUZKHOPLQJ dLVWULbXWLRQaO aUJXPHQWV WKaW IXVHd UHOaWLYHV aUH
 QRXQ SKUaVHV. SHH IQ. 6.

 [16] E[aPSOHV VXcK aV / ZLOO dR bXVLQHVV ZLWK ZKLcKHYHU RI WKHP cRPHV XS ZLWK WKH caVK LQYROYH
 PXOWLSOH LQVWaQcHV RI IXVHd IXQcWLRQV. FLUVW RI aOO, WKH NP ZKLcKHYHU RI WKHP IXQcWLRQV aV
 IXVHd KHad-VXbMHcW LQ WKH IXVHd UHOaWLYH cRQVWUXcWLRQ. SHcRQdO\, LQ WKH LQWHUQaO VWUXcWXUH RI
 WKLV NP WKH dHWHUPLQaWLYH ZKLcKHYHU KaV IXVHd dHWHUPLQHU-KHad IXQcWLRQ.
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 (b) NP

 DHW: HHad:

 D NRUQ

 A
 HHad-MRd:

 AdMP

 WKH YHU\ KaUd RI KHaULQJ

 IQ (12a), WKH adMHcWLYH SKUaVH YHU\ KaUd RI KHaULQJ LV a SRVW-KHad PRdLILHU RI
 WKH KHad QRXQ SHRSOH. IQ (12b) WKH adMHcWLYH SKUaVH PRdLILHU LV IXVHd ZLWK WKH
 KHad. TKH adMHcWLYaO VWaWXV RI WKH IXVHd cRQVWLWXHQW LV cOHaUO\ dHPRQVWUaWHd
 b\ WKH SUHVHQcH RI WKH adYHUb PRdLILHU YHU\. NRWH WKaW LQ WKLV caVH WKH IXVHd
 aQd QRQ-IXVHd cRQVWUXcWLRQV aUH QRW VHPaQWLcaOO\ HTXLYaOHQW. E[aPSOHV OLNH
 WKH SHRSOH YHU\ KaUd RI KHaULQJ caQQRW bH LQWHUSUHWHd JHQHULcaOO\. TKLV LV aQ a
 SULRUL aUJXPHQW IRU WKLQNLQJ WKaW WKH IXVHd cRQVWUXcWLRQ LV QRW UHOaWHd WR LWV
 cRXQWHUSaUW b\ VLPSOH RPLVVLRQ RI WKH KHad.
 TKLV FF cRQVWUXcWLRQ cRQIRUPV WR WKH SULQcLSOHV ZH SURSRVH :

 (O) IQ FF, a VLQJOH OH[LcaO RU SKUaVaO caWHJRU\ Y(P) VLPXOWaQHRXVO\ UHaOL]HV WZR IXQcWLRQV.

 A VLQJOH caWHJRU\, LQ WKLV caVH WKH SKUaVaO caWHJRU\ AdMP, VLPXO-
 WaQHRXVO\ UHaOL]HV WZR IXQcWLRQV: KHad RI NRP (WKHUHIRUH KHad, bXW QRW
 XOWLPaWH KHad, RI WKH ZKROH NP) aQd PRdLILHU RI WKaW KHad.

 (LL) FF LV SHUPLWWHd LQ a caWHJRU\ XP RQO\ bHWZHHQ WKH KHad RI XP aQd HLWKHU aQ LPPHdLaWH
 dHSHQdHQW RI XP RU aQ LPPHdLaWH dHSHQdHQW RI WKH LPPHdLaWH dHSHQdHQW RI XP.

 TKH PRdLILHU UHOaWLRQ LV a VSHcLaO caVH RI WKH dHSHQdHQW-KHad UHOaWLRQ,
 aQd ZH KaYH KHUH IXVLRQ bHWZHHQ WKH KHad RI NRP aQd aQ LPPHdLaWH

 dHSHQdHQW RI NRP. TKLV LV WKH VLPSOH caVH RI FF VcKHPaWLcaOO\ VKRZQ
 LQ (2a).

 (LLL) TKH IXVHd IXQcWLRQV aUH adMacHQW.

 TKH PRdLILHU PXVW bH adMacHQW WR WKH KHad WR ZKLcK LW LV IXVHd.
 PUHdLcWabO\, WKHQ, QR IXUWKHU PRdLILHUV caQ LQWHUYHQH bHWZHHQ WKH KHad
 aQd WKH IXVHd PRdLILHU. NRWH WKaW WKLV LV QRW aQ LPPHdLaWH cRQVHTXHQcH
 RI aQaO\VHV LQ ZKLcK WKH KHad LV QXOO aQd WKH adMHcWLYH SKUaVH UHaOL]HV
 (LQ RXU WHUPV) VROHO\ WKH PRdLILHU IXQcWLRQ.17

 [17] NRWH WKaW LQ aQ aQaO\VLV LQ ZKLcK WKH SUHVHQcH RI aQ AdMP OLNH YHU\ KaUd RI KHaULQJ caQ
 OLcHQVH a SUHcHdLQJ QXOO KHad (aV LQ WKH 0 YHU\ KaUd RI KHaULQJ), LW LV QRW LPPHdLaWHO\ RbYLRXV
 ZK\ aQRWKHU SRVW-KHad PRdLILHU caQQRW LQWHUYHQH: *WKH 0 LQ WKH URRP YHU\ KaUd RI KHaULQJ
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 (OY) TKH caWHJRU\ Y(P) LV W\SLcaOO\ QRW LdHQWLcaO WR XP.

 TKH caWHJRU\ AdMP RI YHU\ KaUd RI KHaULQJ LV QRW LdHQWLcaO WR WKH PRWKHU
 caWHJRU\ NRP.

 FXUWKHUPRUH, LI ZH cRPSaUH WKH IXVHd cRQVWUXcWLRQ LQ (12b) ZLWK LWV cRXQWHU-
 SaUW cRQVWUXcWLRQ LQ (12a), WKHUH LV cRQIRUPLW\ WR WKH cRUUHVSRQdHQcH UXOHV
 bHWZHHQ FF aQd cRXQWHUSaUW cRQVWUXcWLRQV :

 (Y) TKH caWHJRU\ XP LV a SURMHcWLRQ RI WKH caWHJRU\ RI WKH XOWLPaWH KHad LQ aQ\ cRXQWHUSaUW
 cRQVWUXcWLRQ.

 TKH caWHJRU\ XP LV NRP, a SURMHcWLRQ RI WKH caWHJRU\ QRXQ ZKLcK
 IXQcWLRQV aV WKH XOWLPaWH KHad RI WKH QRQ-IXVHd cRQVWUXcWLRQ,

 (YL) TKH caWHJRU\ Y(P) LV WKH caWHJRU\ RI WKH dHSHQdHQW LQ aQ\ cRXQWHUSaUW cRQVWUXcWLRQ.

 TKH caWHJRU\ RI WKH IXVHd cRQVWLWXHQW (AdMP) LV WKaW RI WKH PRdLILHU LQ
 WKH QRQ-IXVHd cRQVWUXcWLRQ KHadHd b\ SHRSOH.

 A dHWaLOHd UaWLRQaOH IRU WKH FF aQaO\VLV RI VXcK H[aPSOHV LV JLYHQ LQ CGEL
 (410-422), aQd ZH ZLOO QRW UHSHaW LW KHUH. HRZHYHU, LW caQ bH QRWHd WKaW
 WKH SRWHQWLaOLW\ IRU IRUPaO dLIIHUHQcHV bHWZHHQ caWHJRULHV UHaOL]LQJ IXVHd
 aQd QRQ-IXVHd IXQcWLRQV LV RbVHUYHd KHUH MXVW aV LW LV LQ WKH IXVHd UHOaWLYH
 cRQVWUXcWLRQ. FRU H[aPSOH, WKH dHWHUPLQaWLYH HYHU\ caQQRW RccXU aV IXVHd
 dHWHUPLQHU-KHad (*HYHU\ RI WKH VWXdHQWV), aQd WKH dHWHUPLQaWLYH QR KaV
 a VSHcLaOL]Hd PRUSKRORJLcaO YaULaQW QRQH ZKLcK LV UHVWULcWHd WR WKH IXVHd
 IXQcWLRQ. TKH WUaQVSaUHQW UHOaWLRQ bHWZHHQ IRUP aQd IXQcWLRQ LQ RXU
 aSSURacK, WRJHWKHU ZLWK WKH LQdHSHQdHQWO\ PRWLYaWHd OH[LcaO dLVWLQcWLRQ
 bHWZHHQ dHWHUPLQaWLYHV WKaW aOORZ FF aQd WKRVH WKaW dR QRW, SURYLdHV IRU
 a YHU\ QaWXUaO dHVcULSWLRQ RI VXcK IacWV.

 1.3 CRPSRXQd dHWHUPLQaWLYHV

 TKH VSHcLaO caVH RI IXVLRQ PRVW UHOHYaQW WR WKH aQaO\VLV RI RQcH LV WKaW
 LOOXVWUaWHd b\ VRPHbRd\, HYHU\WKLQJ, aQ\RQH, HWc.: WKHVH aUH cRPSRXQd
 dHWHUPLQaWLYHV IXQcWLRQLQJ aV IXVHd dHWHUPLQHU-KHad (CGEL: 423I.). TKH
 SULPaU\ PRWLYaWLRQ IRU aQaO\VLQJ WKHVH cRPSRXQdV LQ WKLV Za\ (UaWKHU
 WKaQ aV SURQRXQV, aV LQ WUadLWLRQaO JUaPPaU) LV WKaW WKH\ WaNH H[acWO\
 WKH VaPH SUH-KHad PRdLILHUV aV WKH dHWHUPLQaWLYH baVHV WKH\ cRQWaLQ : cRP-
 SaUH QRW HYHU\WKLQJ aQd QRW HYHU\ KRXVH, KaUdO\ aQ\RQH SUHVHQW aQd KaUdO\
 aQ\ ZULWHU SUHVHQW, aQd VR RQ. B\ cRQWUaVW, WKH SRVW-KHad PRdLILHUV aUH
 WKRVH, OLNH WKH adMHcWLYH SUHVHQW, ZKLcK aUH aSSURSULaWH aV dHSHQdHQWV
 ZLWKLQ NP.

 (cRQWUaVW WKH SHRSOH LQ WKH URRP YHU\ KaUd RI KHaULQJ). AQ adMacHQc\ UHTXLUHPHQW KaV WR bH
 LPSRVHd, bXW WKLV adMacHQc\ UHTXLUHPHQW LV a cRUROOaU\ RI WKH FF aSSURacK.
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 TKH CGEL UHSUHVHQWaWLRQV RI aQ\ ZULWHU, aQ\RQH, KaUdO\ aQ\ ZULWHU SUHVHQW
 aQd KaUdO\ aQ\RQH SUHVHQW aUH JLYHQ LQ (13) :18

 (13) (a) NP (b) NP

 / HHad: / HHad:
 / NRP / NRP:

 DHW: HHad: DHW-HHad:
 D N D

 I I I
 aQ\ ZULWHU aQ\RQH

 (c) NP (d) NP

 / HHad: / HHad:
 / NRP / NRP

 DHW: /\ DHW-HHad: \
 DP / \ DP \

 MRd: HHad: HHad: MRd: MRd: HHad: MRd:

 AdY D N AdMP AdY D AdM

 III II I
 KaUdO\ aQ\ ZULWHU SUHVHQW KaUdO\ aQ\RQH SUHVHQW

 IQ (13a) ZH KaYH aQ NP cRQVLVWLQJ RI WKH dHWHUPLQaWLYH aQ\ IXQcWLRQLQJ aV
 dHWHUPLQHU aQd WKH KHad QRXQ ZULWHU. IQ (13b) ZH VHH WKH SaUaOOHO aQaO\VLV RI
 WKH cRPSRXQd dHWHUPLQaWLYH aQ\RQH', KHUH WKH IXQcWLRQV RI dHWHUPLQHU aQd
 KHad aUH IXVHd aQd WKH H[SRQHQW RI WKH IXVHd IXQcWLRQV LV WKH cRPSRXQd
 dHWHUPLQaWLYH aQ\RQH. E[aPSOH (13c) VKRZV WKH dHWHUPLQaWLYH aQ\ SUH-
 PRdLILHd b\ WKH adYHUb KaUdO\ \ WRJHWKHU WKHVH IRUP a DP (DHWHUPLQaWLYH
 PKUaVH) ZKLcK IXQcWLRQV aV dHWHUPLQHU (VHH IRRWQRWH 2). TKH PRVW cRPSOH[
 H[aPSOH LV (13d), LQ ZKLcK aQ\RQH IXQcWLRQV aV WKH KHad RI WKH DP, aOORZLQJ
 PRdLILcaWLRQ b\ KaUdO\, bXW aOVR VLPXOWaQHRXVO\ aV WKH KHad RI WKH ZKROH NP

 [18] NRWH WKaW, LQ RUdHU WR cOaULI\ WKH cRUUHVSRQdHQcHV bHWZHHQ VLPSOH aQd PRUH cRPSOH[ cRQ-
 VWUXcWLRQV ZLWK FF, ZH dR QRW IROORZ KHUH WKH CGEL cRQYHQWLRQ RI VLPSOLI\LQJ dLaJUaPV b\
 QRW VKRZLQJ QRdHV RI caWHJRU\ NRP ZKHQ WKH\ ZRXOd bH XQbUaQcKLQJ LQ WKH VHQVH RI
 dRPLQaWLQJ a VLQJOH IXQcWLRQ (cRPSaUH H[aPSOHV (13a, b) aQd (13c, d)).
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 LQ ZKLcK WKHUH LV aQ adMHcWLYaO PRdLILHU. TKLV adMHcWLYaO PRdLILHU IXOILOV a
 VSHcLaOL]Hd PRdLILHU IXQcWLRQ, WHUPHd WKH 'UHVWULcWRU' IXQcWLRQ; WKLV IXQcWLRQ
 LV QRQ-UHcXUVLYH aQd caQ RQO\ bH UHaOL]Hd b\ cRQVWLWXHQWV LQ SRVW-KHad
 SRVLWLRQ, bXW LQ addLWLRQ WR QRUPaOO\ SHUPLWWHd SRVW-KHad adMHcWLYHV aQd
 adMHcWLYH SKUaVHV, LW aOVR aOORZV VLPSOH adMHcWLYHV ZKLcK ZRXOd QRUPaOO\
 RccXU SUH-QRPLQaOO\. IW LV a SaUWLcXOaU VWUHQJWK RI WKH FF aQaO\VLV, ZH aUJXH,
 WKaW LW SURYLdHV aQ H[SOaQaWLRQ IRU WKH MaQXV-OLNH bHKaYLRXU RI IRUPV VXcK aV
 aQ\RQH ZKLcK KaYH adYHUbV aV SUHPRdLILHUV bXW adMHcWLYHV aQd adMHcWLYH
 SKUaVHV aV SRVWPRdLILHUV. AOVR, WKH aVVLJQPHQW RI dHWHUPLQaWLYH caWHJRU\
 VWaWXV WR WKHVH IRUPV IROORZV IURP WKH QaWXUH RI WKH SUH-KHad aQd SRVW-
 KHad PRdLILHUV. TKH SUH-KHad AdY LV aQ aSSURSULaWH PRdLILHU ZLWKLQ WKH
 DP ZKLcK IXOILOV WKH IXVHd DHW-HHad IXQcWLRQ, aQd WKLV DP PXVW KaYH a D
 aV KHad.

 NXOO-KHadHd aQaORJXHV RI WKH CGEL aQaO\VLV KaYH VXbVHTXHQWO\ aSSHaUHd,
 LQ SaUWLcXOaU LaUVRQ & MaUXVLc (2004) aQd IROORZLQJ WKHP LHX (2004), aQd
 WKHVH caQ bH dLUHcWO\ cRPSaUHd.19 LaUVRQ & MaUXVLc (2004) SURYLdH aQ
 LQWHUHVWLQJ aQd QRYHO VHW RI aUJXPHQWV WKaW adMHcWLYaO PRdLILHUV ZKLcK IROORZ
 (LQ RXU WHUPV) cRPSRXQd dHWHUPLQaWLYHV SaWWHUQ ZLWK SRVW-QRPLQaO adMHc-
 WLYaO PRdLILHUV JHQHUaOO\, aQd QRW ZLWK SUH-QRPLQaO RQHV, LQ WKH VHQVH WKaW
 VSHcLILcaOO\ SUH-QRPLQaO IRUPV RU SUH-QRPLQaO LQWHUSUHWaWLRQV RI JHQHUaO
 adMHcWLYaO IRUPV aUH H[cOXdHd.20 FRU H[aPSOH, SadOHU & AUQROd (1994) QRWH
 WKaW PHaVXUH adMHcWLYHV LQ SUH-QRPLQaO SRVLWLRQ aUH LQIOHcWLRQOHVV aQd PRUH
 ZRUd-OLNH (a 23-LQcK-ORQJ URSH) ZKLOH LQ SRVW-QRPLQaO SRVLWLRQ WKH PRdLILHU LV
 PRUH SKUaVH-OLNH aQd WKH PHaVXUH LWVHOI LV PaUNHd SOXUaO ^a URSH 23 LQcKHV
 ORQJ). WLWK cRPSRXQd dHWHUPLQaWLYHV, WKH SRVW-QRPLQaO SRVLWLRQ aQd

 [19] LHX'V (2004) aQaO\VLV LV LQ HVVHQcH a PRUH cRPSOH[ YHUVLRQ RI WKH cRQILJXUaWLRQ LQ (14) LQ
 ZKLcK WKH baVHV LQ IRUPV OLNH VRPHWKLQJ RccXS\ WZR dLVWLQcW IXQcWLRQaO KHadV KLJKHU WKaQ
 WKH QXOO KHad. TKLV aQaO\VLV ZLOO UHTXLUH WKH VaPH VWLSXOaWLRQ WR bORcN WKH RccXUUHQcH RI SUH-
 KHad AdMPV. LHX dRHV, KRZHYHU, SURYLdH aQ LQWHUHVWLQJ cRPSaULVRQ RI WKH SURSHUWLHV RI
 WKHVH cRQVWUXcWLRQV LQ EQJOLVK, FUHQcK aQd SZLVV GHUPaQ. TKH SZLVV GHUPaQ daWa QLcHO\
 VKRZ WKaW WKH HTXLYaOHQW cRPSRXQd dHWHUPLQaWLYHV KaYH WKH LQIOHcWLRQaO SURSHUWLHV RI dH-
 WHUPLQaWLYHV UaWKHU WKaQ QRXQV. HRZHYHU, XVLQJ WKH FUHQcK cRQVWUXcWLRQ TXHOTXH cKRVH dH
 bHaX (VRPHWKLQJ RI QLcH) 'VRPHWKLQJ QLcH' aV a PRdHO, LHX aOVR SURSRVHV WKaW UHVWULcWRUV LQ
 EQJOLVK cRQWaLQ a QXOO SUHSRVLWLRQ. TKHUH ZRXOd aSSHaU, KRZHYHU, WR bH QR UHaO MXVWLILcaWLRQ
 ZLWKLQ EQJOLVK IRU VXcK aQ aQaO\VLV. IQ SaUWLcXOaU, ZKLOH LW LV WUXH WKaW WKH dH SKUaVH LQ
 FUHQcK caQ bH VWUaQdHd LQ aQaORJRXV H[WUacWLRQ cRQVWUXcWLRQV ^TX'HVW-cH TXH WX aV YX dH
 dUROH? (ZKaW LV-LW WKaW \RX KaYH VHHQ RI IXQQ\) 'WKaW dLd \RX VHH ZKLcK ZaV IXQQ\?'), WKHUH
 LV QR VXcK H[WUacWLRQ SRVVLbLOLW\ LQ EQJOLVK. TKH SUHVHQcH RI WKH SUHSRVLWLRQ dH LQ FUHQcK
 PHUHO\ VKRZV, ZH bHOLHYH, WKaW WKH UHVWULcWRU IXQcWLRQ LV LQdHHd a VSHcLaOL]Hd IXQcWLRQ ZKLcK
 VKRXOd QRW bH dLUHcWO\ HTXaWHd ZLWK WKH SRVW-KHad PRdLILHU IXQcWLRQ LQ VWaQdaUd NPV, aQd
 WKaW LW Pa\ KaYH dLVWLQcWLYH RYHUW UHaOL]aWLRQ.

 [20] TKH IRcXV RI LaUVRQ & MaUXVLc (2004) LV WR aUJXH aJaLQVW WKH HaUOLHU PRYHPHQW-baVHd
 aQaO\VHV RI AbQH\ (1987) aQd KLVKLPRWR (2000) LQ ZKLcK WKH QRPLQaO baVH LQ cRPSRXQd
 dHWHUPLQaWLYHV PRYHV, RYHU aQ\ LQWHUYHQLQJ SUH-QRPLQaO adMHcWLYHV, IURP KHad N SRVLWLRQ
 WR adMRLQ HLWKHU WR D LWVHOI (AbQH\) RU WR WKH IXQcWLRQaO KHad NXP (KLVKLPRWR). TKHVH
 aQaO\VHV caQQRW accRXQW IRU WKH H[cOXVLRQ RI VSHcLILcaOO\ SUH-QRPLQaO adMHcWLYaO IRUPV IURP
 WKH cRPSRXQd dHWHUPLQaWLYH cRQVWUXcWLRQ.
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 IRUP aUH UHTXLUHd (aQ\WKLQJ 23 LQcKHV ORQJ/*23-LQcK-ORQJ aQ\WKLQJ/* aQ\WKLQJ
 23-LQcK-ORQJ). ObVHUYaWLRQV VXcK aV WKHVH aUH RI cRXUVH cRQVLVWHQW ZLWK
 CGEVV cOaLPV WKaW WKH PRdLILHU LQ WKH cRPSRXQd dHWHUPLQaWLYH cRQVWUXc-
 WLRQ LV HVVHQWLaOO\ SRVW-KHad, aQd WKaW cHUWaLQ adMHcWLYHV aUH UHVWULcWHd WR SUH-
 KHad SRVLWLRQV.

 LaUVRQ & MaUXVLc (2004) YHU\ bULHIO\ VNHWcK WZR QXOO-KHadHd aQaO\VHV, RQH
 RI ZKLcK LV a dLUHcW QXOO-KHadHd aQaORJXH RI WKH aQaO\VLV LQ CGEL.21 IQ LW,
 IRUPV VXcK aV aQ\RQH aUH PRUSKRORJLcaOO\ cRPSOH[ DV LQ WKH IROORZLQJ
 cRQILJXUaWLRQ :

 (14) [DPD(*AdMP)[NP0]AdMP]

 AV LaUVRQ & MaUXVLc WKHPVHOYHV SRLQW RXW, a VLJQLILcaQW SURbOHP ZLWK
 WKLV accRXQW LV WKaW LW UHTXLUHV a VWLSXOaWLRQ WKaW SUH-KHad AdMPV aUH QRW
 SHUPLWWHd ZKHQ WKH KHad LV QXOO. TKLV LV RI cRXUVH SUHcLVHO\ WKH NLQd RI
 VWLSXOaWLRQ ZKLcK LV QRW UHTXLUHd ZKHQ WKH dHWHUPLQHU aQd KHad IXQcWLRQV aUH
 IXVHd. TKH LPSRVVLbLOLW\ RI aQ LQWHUYHQLQJ SUH-KHad AP IROORZV aXWRPaWLcaOO\
 IURP WKH adMacHQc\ UHTXLUHPHQW LQ WKH FF cRQVWUXcWLRQ, aQd WKLV LWVHOI XOWL-
 PaWHO\ IROORZV IURP WKH PRUH IXQdaPHQWaO cRQVWUaLQW aJaLQVW cURVVLQJ
 bUaQcKHV.

 2. OQcH

 WH dLVWLQJXLVK ILYH XVHV RI RQcH. TKH H[aPSOHV LQ (15) LOOXVWUaWH:22

 (15) (a) I ZLOO RQO\ Va\ WKLV WR \RX RQcH. [QXPHULcaO]
 (b) NRW RQcH KaYH I VHHQ aQ\WKLQJ OLNH WKLV. [VLQJXOaWLYH]
 (c) TKH\ ZHUH RQcH UHVSHcWHd PHPbHUV RI WKH
 cRPPXQLW\. [SaVW]

 (d) WH ZHUH ZHOcRPHd b\ WKH RQcH Pa\RU
 RI NHZ YRUN. [WHUP RI RIILcH]

 (H) I ZLOO OHaYH RQcH \RX aUH aOO UHad\. [VHTXHQWLaO]

 [21] TKH VHcRQd aQaO\VLV LQYROYHV JHQHUaWLQJ aOO AdMPV LQ SRVW-KHad SRVLWLRQ aQd WKHQ PRYLQJ
 VRPH adMHcWLYHV WR SUH-KHad SRVLWLRQ LQ QRUPaO NPV. TKLV SURSRVaO LV cOHaUO\ OHVV SaUVL-
 PRQLRXV WKaQ aQ\ aQaO\VLV ZLWKRXW PRYHPHQW, LQcOXdLQJ WKaW LQ (14), aQd OHaYHV RSHQ PaQ\
 TXHVWLRQV, QRW WKH OHaVW RI ZKLcK LV KRZ WKH JHQHUaOO\ UHcXUVLYH SUH-QRPLQaO VWUXcWXUHV aUH WR
 bH dHULYHd. LaUVRQ & MaUXVLc WKHPVHOYHV cRPH WR QR cRQcOXVLRQ abRXW ZKLcK aQaO\VLV LV
 WR bH SUHIHUUHd.

 [22] TKH H[aPSOHV RI RQcH aQd WZLcH XVHd LQ WKLV SaSHU aUH IRU WKH PRVW SaUW dLUHcW aWWHVWaWLRQV
 IURP ZHb-baVHd VRXUcHV aQd ZHUH IRXQd XVLQJ WKH GRRJOH VHaUcK HQJLQH YLa WKH VRIWZaUH
 IURQW HQd KZLcOQGXJOH ZULWWHQ b\ PURIHVVRU HLURaNL SaWR RI SHQVKX UQLYHUVLW\, WR ZKRP
 ZH aUH LQdHbWHd IRU aVVLVWaQcH. TKH URLV RI WKHVH H[aPSOHV aUH OLVWHd, WRJHWKHU ZLWK
 RccaVLRQaO SULQWHd VRXUcHV, LQ aQ ASSHQdL[. WH dR, KRZHYHU, XVH VLPSOLILHd H[aPSOHV ZKHUH
 aXWKHQWLcLW\ LV QRW aQ LVVXH, aV LQ (15).
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 NXPHULcaO RQcH LQdLcaWHV 'RQH RccaVLRQ', aQd LV dLUHcWO\ HTXLYaOHQW WR WKH
 aQaO\WLc H[SUHVVLRQ RQH WLPH ZLWK aQ RYHUW RccXUUHQcH RI WKH dHWHUPLQaWLYH
 RQH.2Z JXVW aV WKH QXPHULcaO XVH RI dHWHUPLQaWLYH RQH LQYLWHV a cRQWUaVW

 ZLWK RWKHU caUdLQaO QXPHUaOV, VR QXPHULcaO RQcH cRQWUaVWV ZLWK WZLcH aQd
 aUcKaLc WKULcH, LQdLcaWLQJ 'WZR RccaVLRQV' aQd 'WKUHH RccaVLRQV' UHVSHcW-
 LYHO\.24

 TKH XVHV RI RQcH LQ (15b) aQd (15c) bRWK cRUUHVSRQd WR ZKaW aUH caOOHd
 'VLQJXOaWLYH' XVHV RI WKH dHWHUPLQaWLYH RQH (CGEL: 386I.), ZKHUH WKH cRQWUaVW
 ZLWK KLJKHU caUdLQaOV LV bacNJURXQdHd. IQ (15b) ZH KaYH WKH caVH ZKHUH RQcH
 LV PRdLILHd b\ QRW; WKLV QRW caQ VLPLOaUO\ PRdLI\ RQH, bXW LV IRU WKH PRVW SaUW
 QRW cRPSaWLbOH ZLWK WKH KLJKHU caUdLQaOV. ETXLYaOHQWO\, ZH dR QRW KaYH KHUH a
 cRQWUaVW bHWZHHQ RQcH aQd WZLcH. PaVW RQcH caQ bH WKRXJKW RI aV a VSHcLaOL]Hd
 VLQJXOaWLYH XVH ZLWK WKH PHaQLQJ 'aW VRPH WLPH LQ WKH SaVW', ZKHUH WKH 'RQH'
 cRPSRQHQW LV VLPLOaU LQ PHaQLQJ WR VRPH aQd aJaLQ KaV QR QXPHULcaO LPSRUW.
 AQ RbYLRXV SaUaOOHO LV ZLWK WKH aQaO\WLc H[SUHVVLRQ RQH da\, ZKLcK HPSOR\V a
 VLPLOaU VLQJXOaWLYH XVH RI RQH bXW KaV WKH VSHcLaO PHaQLQJ 'aW VRPH WLPH LQ WKH
 SaVW/IXWXUH'.25

 TKH WHUP-RI-RIILcH XVH RI RQcH LQ (13d) aSSHaUV UHOaWHd WR WKH SaVW XVH,
 bXW LQ IacW LV UHVWULcWHd LQ LWV aSSOLcaWLRQ WR WHUPV RI RIILcH, ZLWK a PHaQLQJ
 VRPHWKLQJ OLNH 'IRU RQH (SaVW) WHUP'. T\SLcaO XVHV aUH WKHUHIRUH aV aWWULbXWHV
 WR QaPHV RI RIILcHV ^Pa\RU, SUHVLdHQW, SULPH PLQLVWHU, JRYHUQRU, HWc.). WH
 cRXOd QRW QaWXUaOO\ Va\ *P\ RQcH MRb aV a JOaVV-bORZHU, ZKHUH WKH adMHcWLYHV
 IRUPHU RU RQHWLPH VHHP PRUH aSSURSULaWH. TKLV WHUP-RI-RIILcH XVH LV IRU PaQ\
 VSHaNHUV VLQJXOaWLYH, VR WKaW WKH QXPHULcaO LPSRUW LV abVHQW aQd RQcH LQdHHd
 KaV a PHaQLQJ YHU\ cORVH WR RQHWLPH. HRZHYHU, WKHUH aUH aOVR PaQ\ VSHaNHUV
 ZKR aOORZ WKH XVH RI KLJKHU IRUPV OLNH WZLcH LQ a VLPLOaU IXQcWLRQ ZLWK WKH
 PHaQLQJ 'IRU WZR (SaVW) WHUPV'.

 FLQaOO\, VHTXHQWLaO RQcH LQ (15c) UHOaWHV WZR HYHQWV VHTXHQWLaOO\ LQ WLPH,
 aQd LV VLPLOaU LQ PHaQLQJ WR aIWHU. AQ\ UHOaWLRQVKLS ZLWK WKH dHWHUPLQaWLYH
 RQH LQ WKLV caVH VHHPV abVHQW.

 [23] WH dR QRW ZLVK WR LPSO\, KRZHYHU, WKaW WKH H[SUHVVLRQV RQcH aQd RQH WLPH, RU WZLcH aQd WZR
 WLPHV, KaYH LdHQWLcaO H[WHUQaO V\QWacWLc dLVWULbXWLRQV. CRPSaUH, IRU H[aPSOH, TKH\ WZLcH
 UHIXVHd WR aQVZHU aQd * TKH\ WZR WLPHV UHIXVHd WR aQVZHU.

 [24] NXPHULcaO RQcH aOVR RccXUV IUHTXHQWO\ aV a baVH LQ cRPSRXQdV VXcK aV RQcH-daLO\, RQcH-
 ZLdRZHd, HWc., aQd LQ H[SUHVVLRQV RI dHJUHHV RI JHQHWLc UHOaWHdQHVV aV LQ a cRXVLQ RQcH UH-
 PRYHd. IW cRQWUaVWV ZLWK WZLcH ^WZLcH-daLO\, WZLcH-ZLdRZHd) aQd VXcK cRPSRXQdV accRXQW
 IRU WKH RQO\ SURdXcWLYH RccXUUHQcHV LQ PRdHUQ EQJOLVK RI WKULcH ^WKULcH-daLO\, WKULcH-
 ZLdRZHd).

 [25] LLNH RQH da\, RQcH KaV a (QRZ RbVROHWH) XVH dHQRWLQJ IXWXUH WLPH. CRPSaUH W. CRQJUHYH
 1700 (cLWHd b\ WKH O[IRUd EQJOLVK DLcWLRQaU\): TR UHIXVH WKH VZHHWV RI OLIH bHcaXVH WKH\ RQcH
 PXVW OHaYH XV ... LV aV SUHSRVWHURXV, aV WR ZLVK WR KaYH bHHQ bRUQ OOd, bHcaXVH ZH RQH Da\
 PXVW bH OOd.
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 2.1 NXPHULcaO RQcH

 FURP a V\QWacWLc SRLQW RI YLHZ, QXPHULcaO RQcH KaV a KRVW RI dLVWULbXWLRQaO
 cKaUacWHULVWLcV ZKLcK aUH LQcRQVLVWHQW ZLWK aQ adYHUb aQaO\VLV. TKH\ aUH
 LOOXVWUaWHd LQ (16):26

 (16) (a) I adPLW WKaW I dLd WU\ MRJJLQJ RQcH, bXW RQO\ WKH RQcH.
 (b) I aP dHWHUPLQHd WR cKRRVH, MXVW WKLV OaVW RQcH, P\ RZQ dHVWLQ\.
 (c) IW RQO\ KaSSHQV HYHU\ RQcH LQ a bOXH PRRQ.
 (d) EYHU\ RQcH LQ a ZKLOH ZH cRPH XS ZLWK aQ RIIHU WKaW LV WRR JRRd

 WR PLVV.

 (H) PaP WRRN KLP [a JXLdHdRJ] RYHU WR WKH YHW ZKHQ ZH JRW bacN WR
 caPSXV; WKH UHcRPPHQdaWLRQ ZaV WR WU\ VSOLW IHHdLQJ, WKaW LV, WZLcH
 a da\ LQVWHad RI WKH RQcH WKaW ZH'UH dRLQJ QRZ.

 (0 II \RX VWXd\ WKH SXOOH\V \RX ZLOO VHH WKaW WKH OLWWOH RQH LV JRLQJ URXQd
 IRXU WLPHV IRU HYHU\ RQcH WKaW WKH OaUJH SXOOH\ JRHV URXQd,

 (J) OQcH LV HQRXJK,
 (K) I caQ IRUHVHH aW OHaVW RQcH ZKHQ I ZRQ'W KaYH WR dR LW.

 E[aPSOH (16a) LOOXVWUaWHV a cRPPRQ XVH RI QXPHULcaO RQcH LQ ZKLcK LW LV
 SUHcHdHd b\ WKH dHILQLWH aUWLcOH. T\SLcaOO\ WKLV XVH aOVR LQYROYHV a SUHcHdLQJ
 SHULSKHUaO IRcXVVLQJ adYHUb VXcK aV RQO\, MXVW RU HYHQ. E[aPSOH (16b) LOOXV-
 WUaWHV WKaW LQVWHad RI WKH dHILQLWH aUWLcOH ZH caQ KaYH a dHPRQVWUaWLYH, aQd
 aOVR WKH adMHcWLYaO PRdLILHU OaVW. TKH H[SUHVVLRQ RQcH LQ a bOXH PRRQ LQ (16c) LV
 aQ LdLRP PHaQLQJ 'YHU\ UaUHO\', bXW cOHaUO\ LQcOXdHV aQ LQVWaQcH RI QXPHULcaO
 RQcH aV VKRZQ b\ IUHTXHQWO\ aWWHVWHd H[aPSOHV RI WKH dHULYaWLYH H[SUHVVLRQ
 WZLcH LQ a bOXH PRRQ, aV LQ (17):

 (17) POHaVH EMAIL ME aQd LQdLcaWH aQ\ RI WKH cXUUHQW VRIWZaUH WKH\ [XVH/
 KaYH XVHd/Pa\ XVH] [UHJXOaULO\[VLc]/VRPHWLPHV/RQcH RU WZLcH LQ a bOXH
 PRRQ].

 MRVW VLJQLILcaQWO\, KRZHYHU, H[aPSOH (16c) VKRZV WKaW QXPHULcaO RQcH caQ bH
 dHWHUPLQHd b\ WKH dHWHUPLQaWLYH HYHU\. TKH LdLRP RQcH LQ a ZKLOH, 'VRPH-
 WLPHV, bXW QRW RIWHQ', LQ (L6d) LV VLPLOaU LQ aOORZLQJ HYHU\ aV a dHWHUPLQHU.27
 HHUH WRR ZH VHHP, RQ WKH baVLV RI PHaQLQJ, WR KaYH aQ RccXUUHQcH RI
 QXPHULcaO RQcH; WKH dHULYaWLYH WZLcH LQ a ZKLOH LV aJaLQ aWWHVWHd, WKRXJK OHVV
 IUHTXHQWO\ WKaQ WZLcH LQ a bOXH PRRQ. IQ (L6H) aQd (L6I) RQcH LV PRdLILHd b\

 [26] FRU RQH aQRQ\PRXV JL UHIHUHH H[SUHVVLRQV OLNH WKLV OaVW RQcH (LQ (16b) KHUH) aUH XQJUaP-
 PaWLcaO. TKHUH Pa\ bH VRPH VSHaNHU YaULaWLRQ KHUH, bXW ZH dR QRW NQRZ LWV H[WHQW RU
 dLVWULbXWLRQ.

 [27] FRU VRPH VSHaNHUV, WKH H[SUHVVLRQ RQcH aQd aJaLQ caQ aOVR bH XVHd LQ a VLPLOaU VHQVH. LLNH
 RQcH LQ a ZKLOH, LW SHUPLWV HYHU\ aV a dHWHUPLQHU. AQ aWWHVWHd H[aPSOH LV : SWLOO LQVSLUHd b\
 OLWHUaOO\ HYHU\WKLQJ WKaW VXUURXQdV WKHP, WKH\ KaYH UHWaLQHd WKHLU cKHHN\ IUHHdRP WR (HYHU\
 RQcH aQd aJaLQ) dabbOH LQ a OLWWOH cXOWLYaWHd QRQVHQVH.
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 a SRVW-KHad UHOaWLYH cOaXVH, ZLWK WKH RU HYHU\ aJaLQ aV dHWHUPLQHU;28 WKH
 QXPHULcaO PHaQLQJ LV HYLdHQW IURP WKH RYHUW cRQWUaVW ZLWK WZLcH aQd IRXU
 WLPHV. AQd ILQaOO\, QXPHULcaO RQcH caQ, LQ aQ adPLWWHdO\ OLPLWHd Za\, IXQc-
 WLRQ LQ PaMRU aUJXPHQW SRVLWLRQV, aV LQ (L6J), ZKHUH LW LV VXbMHcW, RU (L6K),
 ZKHUH LW LV RbMHcW.
 A IaLU QXPbHU RI dLcWLRQaULHV aQd JUaPPaUV QRWH VRPH RI WKHVH cRQ-

 VWUXcWLRQV aQd aQaO\VH RQcH aV a QRXQ ZKHQ LW aSSHaUV LQ WKHVH cRQWH[WV.
 TKHUH aUH, KRZHYHU, WZR RbMHcWLRQV WR WKLV Za\ RI KaQdOLQJ WKH daWa.
 IQ WKH ILUVW SOacH, LW LV aQ XQQHcHVVaU\ cRPSOLcaWLRQ WR aVVLJQ RQcH WR

 dLIIHUHQW caWHJRULHV LQ VXcK H[aPSOHV aV (18a), 'adYHUb', aQd (18b), 'QRXQ':

 (18) (a) I RQO\ PHW KHU RQcH,
 (b) I RQO\ PHW KHU WKaW RQcH.

 AW WKH SKUaVaO OHYHO, WKaW RQcH LQ (18b) LV XQcRQWURYHUVLaOO\ aQ NP, aQd WKHUH LV
 QR UHaVRQ WR H[cOXdH aQ NP aQaO\VLV RI RQcH LQ (18a). TR bH VXUH, WKH IXQcWLRQ
 RI RQcH LQ (18a) LV WKaW RI adMXQcW, bXW WKHUH LV QR JHQHUaO H[cOXVLRQ RI NPV IURP
 adMXQcW IXQcWLRQ; a OLPLWHd UaQJH RI NPV caQ aSSHaU aV adMXQcWV RI YaULRXV
 W\SHV, aV LQ SKH aUULYHd OaVW ZHHN, DR LW WKLV Za\, I IRXQd LW MXVW WKH RWKHU VLdH RI
 WKH SaWK, aQd VR RQ. IQ WKH VSHcLILc caVH RI a IUHTXHQc\ adMXQcW ZH KaYH WKaW
 RQcH bXW aOVR IRXU WLPHV aQd RWKHU H[SUHVVLRQV KHadHd b\ WLPHV. TKHUH LV a WacLW
 bXW TXLWH XQMXVWLILHd aVVXPSWLRQ LQ WUadLWLRQaO JUaPPaU WKaW QRXQV caQ aS-
 SHaU LQ adMXQcW IXQcWLRQ RQO\ ZKHQ accRPSaQLHd b\ aQ H[SOLcLW dHSHQdHQW.
 TKXV ZKLOH TXHVda\ LV a QRXQ LQ / PHW KHU OaVW TXHVda\, ZKHUH LW KaV OaVW aV
 dHSHQdHQW, WKH \HVWHUda\ RI / PHW KHU \HVWHUda\ LV aQaO\VHd aV aQ adYHUb -
 WKRXJK bRWK aUH WaNHQ aV QRXQV LQ WH VSHQW OaVW TXHVda\! \HVWHUda\ LQ RRPH.
 BXW ZH dRQ'W QHHd a dXaO-caWHJRU\ aQaO\VLV RI \HVWHUda\, LW LV a QRXQ LQ bRWK
 caVHV, WKH dLIIHUHQcH bHLQJ VLPSO\ a PaWWHU RI IXQcWLRQ, adMXQcW YV. RbMHcW (VHH
 CGEL: 564^). WH OLNHZLVH dRQ'W QHHd a ZRUd-caWHJRU\ dLVWLQcWLRQ WR KaQdOH
 WKH dLIIHUHQcH bHWZHHQ WKH RQcH RI (18a) aQd WKaW RI (18b) - RU (L6J).
 A VHcRQd RbMHcWLRQ LV WKaW ZKLOH WKH XQdHUOLQHd H[SUHVVLRQV LQ (16) aQd

 (18) aUH NPV, LW dRHV QRW IROORZ WKaW RQcH KaV WR bH aQaO\VHd KHUH aV a
 QRXQ. A PRUH H[SOaQaWRU\ accRXQW RI WKH daWa caQ bH JLYHQ LI ZH LQcOXdH
 QXPHULcaO RQcH LQ WKH caWHJRU\ RI cRPSRXQd dHWHUPLQaWLYHV WKaW aSSHaU LQ
 WKH IXVHd-KHad cRQVWUXcWLRQ. TKH cRPSRXQd dHWHUPLQaWLYHV JLYHQ LQ CGEL -
 VRPHbRd\, VRPHRQH, VRPHWKLQJ, VRPHZKHUH, HWc. - cRQVLVW RI a dHWHUPLQaWLYH
 baVH (VRPH', HYHU\, aQ\ RU QR') aQd a QRPLQaO baVH ('bRd\, 'RQH, 'WKLQJ aQd
 -ZKHUH/SOacH).29 TKH PRUSKRORJLcaO cRPSRXQdLQJ LQ WKLV caVH UHIOHcWV WKH

 [28] WH QRWH WKaW HYHU\ dRHV RccaVLRQaOO\ RccXU aV PRdLILHU LQ IL[Hd SKUaVHV OLNH HYHU\ VR RIWHQ
 aQd HYHU\ QRZ aQd WKHQ (cRPSaUH * HYHU\ RIWHQ aQd ""HYHU\ QRZ). E[aPSOHV OLNH (L6I) VKRZ, b\
 cRQWUaVW, WKaW HYHU\ RccXUV ZLWK RQcH IUHHO\, aQd LV QRW UHVWULcWHd WR IL[Hd SKUaVHV OLNH HYHU\
 RQcH LQ a ZKLOH aQd HYHU\ RQcH LQ a bOXH PRRQ.

 [29] TKH UaLVHd dHcLPaO SRLQW QRWaWLRQ dHQRWHV a PRUSKRORJLcaO cRPSRQHQW RI a OaUJHU ZRUd. IQ
 WKLV SaSHU ZH XVH LW ZKHQ PRUSKRORJLcaO cRPSRQHQWV aUH VSHcLILcaOO\ dLVcXVVHd aV VHSaUaWH
 IRUPaQWV.
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 IXVLRQ RI WZR V\QWacWLc IXQcWLRQV ZLWKLQ NP VWUXcWXUH, WKaW RI dHWHUPLQHU aQd
 WKaW RI KHad. NXPHULcaO RQcH aQd OLNHZLVH WZLcH aQd aUcKaLc WKULcH caQ

 VLPLOaUO\ bH WKRXJKW RI aV cRPSRXQdV RI a dHWHUPLQaWLYH baVH (QXPHULcaO
 RQ', WZY, WKUY) aQd a QRXQ baVH 'cH (PHaQLQJ 'WLPH').30

 AQ LPPHdLaWH adYaQWaJH RI WKLV cRQcHSWLRQ LV WKaW ZH RbWaLQ aQ H[SOa-
 QaWLRQ IRU ZK\ QXPHULcaO RQcH caQ RccXU bRWK ZLWK aQd ZLWKRXW a dHWHUPL-
 QHU, a SURSHUW\ ZKLcK LV QRW WKaW RI a QRUPaO VLQJXOaU cRXQW QRXQ. WKLOH WKH
 dHWHUPLQaWLYHV VRPH, HYHU\, aQ\ aQd QR caQ IXQcWLRQ VROHO\ aV dHWHUPLQHUV
 aQd WKHUHIRUH QHYHU SHUPLW a SUHcHdLQJ dHWHUPLQHU, WKH QXPHULcaO RQH caQ
 IXQcWLRQ bRWK aV dHWHUPLQHU, aV LQ RQH WLPH, RQcH, aQd aV a PRdLILHU ZLWK a
 SUHcHdLQJ dHWHUPLQHU, aV LQ H[aPSOHV OLNH WKLV RQH WLPH, WKLV RQcH). TKH
 VWUXcWXUHV ZH SURSRVH aUH WKXV aV LQ (19):

 (19) (a) NP (b) NP

 DHW: HHad: / HHad:
 D NRP / NRP

 I / I
 HHad: DHW -HHad:
 N D

 RQH WLPH RQcH

 (c) NP (d) NP

 DHW: HHad: DHW: HHad:

 D NRP D NRP

 -"^ A
 MRd: HHad: MRd-HHad:
 D N D

 I I I
 WKLV RQH WLPH WKLV RQcH

 [30] TKLV ZRXOd UHSUHVHQW a UHaQaO\VLV RI WKH RULJLQaO JHQLWLYH HQdLQJ RI RQH (PRdHUQ EQJOLVK
 RQcH <OE cHQHV, aQHV). TKH cRPSRXQd dHWHUPLQaWLYH aQaO\VLV WKHUHIRUH KaV UHOHYaQcH IRU
 WKH dHbaWH RQ ZKHWKHU dHJUaPPaWLcaOL]aWLRQ LV a SRVVLbOH PHcKaQLVP RI KLVWRULcaO cKaQJH :
 WKH ILQaO VLbLOaQW LQ RQcH, WZLcH aQd WKULcH, KLVWRULcaOO\ aQ LQIOHcWLRQaO IRUPaQW, KaV SOaXVLbO\
 bHHQ UHaQaO\]Hd aV a OH[LcaO (dHULYaWLRQaO) IRUPaQW. TKLV LVVXH LV, KRZHYHU, WaQJHQWLaO WR WKH
 PaLQ cRQcHUQV RI WKLV SaSHU aQd ZH ZLOO QRW SXUVXH LW KHUH.
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 FXUWKHU SURSHUWLHV RI QXPHULcaO RQcH IROORZ VWUaLJKWIRUZaUdO\. SLQcH
 RQcH LQ (19b) UHSUHVHQWV a IXVLRQ RI dHWHUPLQHU aQd KHad, WKHUH LV QR
 SRVVLbLOLW\ RI aQ aWWULbXWLYH adMHcWLYH SUHcHdLQJ WKH dHWHUPLQHU: *OaVW RQcH
 LV H[cOXdHd IRU WKH VaPH UHaVRQ aV *OaVW RQH WLPH. OQ WKH RWKHU KaQd, LW LV
 SHUIHcWO\ SRVVLbOH IRU WKH aWWULbXWLYH adMHcWLYH WR IROORZ WKH dHWHUPLQHU LQ
 (L9d) aQd (19c), JLYLQJ WKLV OaVW RQcH aQd WKLV OaVW RQH WLPH. TKHVH SURSHUWLHV
 aV bHIRUH IROORZ aXWRPaWLcaOO\ IURP WKH adMacHQc\ UHTXLUHPHQW RQ FF.
 NRWH LQ SaUWLcXOaU WKaW a SRWHQWLaO aQaO\VLV ZLWKRXW FF LQ ZKLcK RQcH LV
 D aQd LV IROORZHd b\ a QXOO KHad ZLOO QRW, ZLWKRXW VWLSXOaWLRQ, bH abOH WR
 bORcN H[aPSOHV LQ ZKLcK aQ adMHcWLYH LQWHUYHQHV, IRU H[aPSOH *(WKLV) RQcH
 OaVW 0.

 AV a dHWHUPLQaWLYH, QXPHULcaO RQcH SHUPLWV WKH VaPH SUH-KHad PRdLILHUV aV
 WKH dHWHUPLQaWLYH RQH:

 (20) (a) YRX VKRXOd UHaOO\ VHH WKLV ILOP aW OHaVW RQcH,
 (b) YRX VKRXOd UHaOO\ VHH WKLV ILOP aW OHaVW RQH WLPH.

 TKH aQaO\VLV RI (20a) LV aQaORJRXV WR WKaW RI (13d): RQcH LV WKH KHad RI a DP LQ
 ZKLcK LW LV PRdLILHd b\ aW OHaVW, aQd WKLV DP IXQcWLRQV aV WKH IXVHd dHWHUPL-
 QHU-KHad RI WKH ZKROH NP.

 AOVR, WKH dHWHUPLQaWLYH RQH caQ RccXU HPbHddHd ZLWKLQ VHPaQWLcaOO\
 QXPHULcaO DPV VXcK aV PRUH WKaQ RQH aQd PPV VXcK aV XS WR RP. IQ
 WKHVH caVHV WKH QXPHUaO LV QRW WKH KHad RI WKH DP RU PP (VHH CGEL:
 432I.); WKH UHVSHcWLYH KHadV aUH WKH dHWHUPLQaWLYH PRUH aQd WKH SUHS-
 RVLWLRQ XS. RaWKHU, RQH IXQcWLRQV aV WKH cRPSOHPHQW RI WKH SUHSRVLWLRQV
 WKaQ RU WR. AV caQ bH VHHQ LQ (21), WKH bHKaYLRXU RI RQcH LV aJaLQ H[acWO\
 SaUaOOHO.

 (21) (a) I KaYH bHHQ WR AUcKaQJHO PRUH WKaQ RQcH,
 (b) I KaYH bHHQ WR AUcKaQJHO PRUH WKaQ RQH WLPH.

 TKH aQaO\VLV RI (21a) KaV WR bH VOLJKWO\ PRUH cRPSOH[ WKaQ WKaW RI
 (20a), bXW LV HVVHQWLaOO\ WKH VaPH. TKH IXQcWLRQ RI RQcH LV cRPSOHPHQW RI
 WKaQ ZLWKLQ a DP ZKLcK IXQcWLRQV aV IXVHd dHWHUPLQHU-KHad RI WKH ZKROH

 NP. RHSUHVHQWaWLRQV RI WKH XQdHUOLQHd NPV LQ (20a) aQd (21a) aUH JLYHQ
 LQ(22):31

 [31] IW LV ZRUWK QRWLQJ WKaW ZH WaNH WKH ZKROH DP PRUH WKaQ RQcH LQ (22b) WR UHaOL]H WKH IXVHd
 dHWHUPLQHU-KHad IXQcWLRQ LQ WKH NP, aQd KHUH RQcH LV WKH cRPSOHPHQW UaWKHU WKaQ WKH KHad
 RI WKaW DP. TKH DP PRUH WKaQ RQH LQ cRXQWHUSaUW QRQ-IXVHd H[SUHVVLRQV VXcK aV [NSWDP^RUH
 WKaQ RQH] [N WLPH]] LV aOVR WaNHQ WR bH KHadHd b\ PRUH (IRU WKH UaWLRQaOH aQd WKH aJUHHPHQW
 cRPSOLcaWLRQV VHH CGEL: 432). TKH abLOLW\ RI a QXPHUaO LQ cRPSOHPHQW IXQcWLRQ WR dHWHU-
 PLQH WKH dLVWULbXWLRQ RI WKH SKUaVH LQ ZKLcK LW RccXUV caQ aOVR bH VHHQ LQ caVHV ZLWK PP
 dHWHUPLQHUV VXcK aV [NP [PP XS WR WZR] [N WLPHV]]. CRUUHVSRQdLQJO\, LQ [QP [SP XS WR WZLcH]] ZH
 ZRXOd WaNH WKH PP WR UHaOL]H WKH IXVHd dHWHUPLQHU-KHad IXQcWLRQ ZLWKLQ WKH NP.
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 [22) (a) NP (b) NP

 /HHad: /HHad: / NRP / NRP
 / L / L

 DHW-HHad: DHW-HHad:

 DP DP

 MRd: HHad: HHad: CRPS:
 PP D D PP

 W\ I /\
 aW OHaVW RQcH HHad: CRPS:

 PUHS D

 PRUH WKaQ RQcH

 PUHdLcWabO\, DPV RI WKLV PRUH cRPSOH[ W\SH caQ aOVR IXQcWLRQ, SUHcHdHd b\
 a dHWHUPLQHU, aV IXVHd PRdLILHU-KHadV. AQ aWWHVWHd H[aPSOH LV (23) :

 (23) SLPLOaUO\, 1 TLPRWK\ 3 LQVLVWV WKaW a bLVKRS PXVW KaYH bHHQ PaUULHd
 RQO\ RQH WLPH, QRW WKH PRUH WKaQ RQcH ZKLcK ZRXOd KaYH bHHQ SHU-
 PLWWHd XSRQ WKH dHaWK RI a ZLIH.

 TKH aQaO\VLV RI (23) IROORZV MXVW aV VWUaLJKWIRUZaUdO\ IURP WKH JHQHUaO
 IUaPHZRUN, aQd LV JLYHQ LQ (24) :

 (24) NP

 DHW: HHad:
 D NRP

 / HHad:
 / NRP

 MRd-HHad: MRd:

 DP COaXVH,^

 HHad: CRPS: / ^^
 D PP / N.

 HHad: CRPS: / \Y
 P D / N.

 WKH PRUH WKaQ RQcH ZKLcK ZRXOd KaYH bHHQ SHUPLWWHd
 XSRQ WKH dHaWK RI a ZLIH
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 IQ (24), WKH DP PRUH WKaQ RQcH IXQcWLRQV VLPXOWaQHRXVO\ aV WKH PRdLILHU
 ZLWKLQ WKH KLJKHU QRPLQaO, aQd WKH KHad RI WKH QRPLQaO ZKLcK cRQWaLQV WKH
 UHOaWLYH cOaXVH.

 A ILQaO SaUaOOHO bHWZHHQ QXPHULcaO RQcH aQd LQ SaUWLcXOaU WKH H[LVWHQWLaO
 cRPSRXQd dHWHUPLQaWLYHV (VRPHWKLQJ, aQ\WKLQJ, HWc.) LV WKH abLOLW\ WR WaNH
 PRUH aV a VSHcLaO SRVW-KHad PRdLILHU, aV LQ RQcH PRUH, VRPHWKLQJ PRUH, aQ\-
 WKLQJ PRUH.

 2.2 SLQJXOaWLYH RQcH

 TKH PRVW SURdXcWLYH XVH RI VLQJXOaWLYH RQcH LV IROORZLQJ WKH QHJaWRU QRW,
 MXVW OLNH VLQJXOaWLYH RQH.32 HRZHYHU, ZH caQ aOVR LdHQWLI\ WZR IXUWKHU XVHV
 aV bHORQJLQJ WR WKLV W\SH: WKH RQcH ZKLcK RccXUV IROORZLQJ cRQdLWLRQaO LI,
 aQd WKH RQcH ZKLcK RccXUV LQ WKH IL[Hd H[SUHVVLRQV IRU RQcH aQd RQcH aQd
 IRU aOO.]] E[aPSOHV ZLWK QRW aQd ]/aUH JLYHQ LQ (25) aQd (26):

 (25) (a) NRW RQcH ZLOO \RX KHaU aQ\WKLQJ OLNH WKLV aJaLQ,
 (a^ *NRW WZLcH ZLOO \RX KHaU aQ\WKLQJ OLNH WKLV aJaLQ,
 (b) NRW RQH aQVZHU VaWLVILHd KLP.
 (bO *NRW WZR aQVZHUV VaWLVILHd KLP.

 (26) II \RX RQcH aOORZ WKH dRJ RQWR IXUQLWXUH RU LQWR WKH bHdURRP, LW ZLOO
 bH dLIILcXOW WR UHYHUVH VXcK acWLRQ LI \RX VXbVHTXHQWO\ dHcLdH WKaW LW
 ZaV QRW a JRRd dHcLVLRQ.

 TKH QHJaWRU QRW LV QRW JHQHUaOO\ IRXQd ZLWK KLJKHU caUdLQaOV, aQd WKLV KROdV
 LQ (25a') MXVW aV LW dRHV LQ (25b'). TKH IRUP RQcH LQ (25a) WKHUHIRUH VWaQdV aV
 WKH VLQJXOaWLYH cRXQWHUSaUW RI QXPHULcaO RQcH, MXVW aV VLQJXOaWLYH RQH VWaQdV
 LQ UHOaWLRQ WR QXPHULcaO RQH (CGEL: 386). LLNHZLVH, WKH XVH RI RQcH IROORZLQJ
 LI LQ (26) SaUaOOHOV WKH XVH RI RQH LQ WKH SKUaVH aW RQH WLPH RU aQRWKHU', WKLV
 RQH LV aOVR VLQJXOaWLYH, aV caQ bH VHHQ IURP WKH XQJUaPPaWLcaOLW\ RI *aW
 WZR WLPHV RU aQRWKHU. JXVW aV WKHUH LV QR UHaVRQ WR WKLQN RI VLQJXOaWLYH RQH
 aQd QXPHULcaO RQH aV bHORQJLQJ WR dLVWLQcW caWHJRULHV (WKH\ aUH bRWK PaQL-
 IHVWaWLRQV RI dHWHUPLQaWLYH RQH), VR LW VHHPV UHaVRQabOH WR cRQVLdHU VLQJX-
 OaWLYH RQcH aV bHORQJLQJ WR WKH VaPH cRPSRXQd dHWHUPLQaWLYH caWHJRU\ aV
 QXPHULcaO RQcH.

 [32] IW VKRXOd bH QRWHd WKaW VLQJXOaWLYH RQcH LV QRW OLPLWHd WR SaVW cRQWH[WV. PaVW RQcH, ZKLcK LV
 aOVR VLQJXOaWLYH LQ QaWXUH, LV WKHUHIRUH dLVcXVVHd aV a VHSaUaWH, VSHcLaOL]Hd XVH.

 [33] TKH RQcH ZKLcK RccXUV LQ IRU RQcH aQd RQcH aQd IRU aOO cOHaUO\ OacNV aQ\ cRQWUaVW ZLWK WKH
 KLJKHU caUdLQaOV. BRWK H[SUHVVLRQV, KRZHYHU, WR VRPH H[WHQW LQYRNH WKH LdHa WKaW a VLQJOH
 RccaVLRQ LV LQYROYHd aQd IRU WKLV UHaVRQ PLJKW bH LQcOXdHd aV VLQJXOaWLYH XVHV: IRU RQcH LV
 aSSUR[LPaWHO\ HTXLYaOHQW WR ' RQ WKLV RQH RccaVLRQ ', aQd RQcH aQd IRU aOO WR ' RQ WKLV RQH ILQaO
 RccaVLRQ'. TKH RQcH WKaW RccXUV LQ WKH H[SUHVVLRQ aW RQcH ZKHQ WKLV PHaQV 'aW RQH WLPH/
 VLPXOWaQHRXVO\' PLJKW aOVR bH addHd; KRZHYHU, WKH H[SUHVVLRQ aW RQcH ZKHUH WKH PHaQLQJ LV
 'LPPHdLaWHO\' LV WRWaOO\ RSaTXH.
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 OQH aSSaUHQW dLIILcXOW\ ZLWK WKLV cRQcOXVLRQ ZKLcK PXVW bH addUHVVHd
 LV WKH IacW WKaW VLQJXOaWLYH RQcH QHYHUWKHOHVV OacNV PaQ\ RI WKH dLVWULbXWLRQaO
 cKaUacWHULVWLcV RI QXPHULcaO RQcH. IQ SaUWLcXOaU, VLQJXOaWLYH RQcH LV LQcRP-
 SaWLbOH ZLWK dHWHUPLQHUV aQd aWWULbXWLYH adMHcWLYHV. HRZHYHU, LW LV aOVR a
 cKaUacWHULVWLc RI VLQJXOaWLYH RQH WKaW LW aOZa\V IXQcWLRQV aV a dHWHUPLQHU,
 QRW aV a PRdLILHU, aQd WKLV ZLOO QaWXUaOO\ accRXQW IRU WKHVH dLVWULbXWLRQaO
 SURSHUWLHV. A IXUWKHU dHWHUPLQHU LV LQadPLVVLbOH bHcaXVH NP VWUXcWXUH dRHV
 QRW SHUPLW PRUH WKaQ RQH dHWHUPLQHU, aQd aQ aWWULbXWLYH adMHcWLYH LV LP-
 SRVVLbOH bHcaXVH KHUH WKH dHWHUPLQHU IXQcWLRQ LV IXVHd ZLWK WKH KHad IXQcWLRQ.
 IW VKRXOd bH QRWHd KRZHYHU WKaW SRVW-KHad UHOaWLYH cOaXVHV aUH LQdHHd VWLOO
 SRVVLbOH, LQcOXdLQJ RQHV ZLWK ZKHQ aQd ZKLOH aV UHOaWLYH ZRUdV :

 (27) (a) NRW RQcH WKaW I caQ WKLQN RI KaYH I HYHU VHHQ a PHVV OLNH WKLV !
 (b) NRW RQcH ZKHQ I UHSRUWHd P\ XQcOH dLd I XVH WKH ZRUd 'UaSH'.
 (c) NRW RQcH ZKLOH I KaYH XVHd WKLV VRIWZaUH KaV LW caXVHd a cRPSXWHU

 WR cUaVK.

 2.3 PaVW RQcH

 PaVW RQcH RccXUV W\SLcaOO\ aV a cOaXVH-OHYHO adMXQcW, aV LQ (28a), aQd caQ
 aOVR bH LdHQWLILHd aV WKH RQcH ZKLcK RccXUV LQ WKH SKUaVH RQcH XSRQ a WLPH.
 IW caQ WaNH SRVW-KHad UHOaWLYH cOaXVHV ZLWK ZKHQ aQd ZKLOH, aV LQ (28b)
 aQd (28c):

 (28) (a) I ZaV RQcH a WHHQaJH ZHUHZROI.
 (b) OQcH ZKHQ WKH RSHUa ALda ZaV abRXW WR bH SHUIRUPHd a VLQJHU ZaV

 PLVVLQJ.
 (c) OQcH ZKLOH I ZaV LQ AXVWUaOLa I ZHQW WR VHH WKH SHQJXLQV RQ PKLOOLS

 IVOaQd.

 IQ aOO HQYLURQPHQWV, SaVW RQcH KaV WKH PHaQLQJ 'aW VRPH WLPH LQ WKH SaVW'.
 TKH VHQVH RI 'RQH' WKaW RccXUV LQ WKLV XVH LV WKH VaPH aV RccXUV LQ RQH VHQVH RI

 WKH H[SUHVVLRQ aW RQH WLPH, ZKHQ WKLV LV LQWHUSUHWHd aV 'aW VRPH WLPH LQ WKH
 SaVW', RU LQ WKH H[SUHVVLRQ RQH da\, PHaQLQJ 'aW VRPH WLPH LQ WKH SaVW/IXWXUH'.
 BRWK RI WKHVH LQYROYH VLQJXOaWLYH XVHV RI RQH. PaVW RQcH ZRXOd VHHP WKHUHIRUH
 WR bH bHVW cRQVLdHUHd aV a IXUWKHU, VRPHZKaW VSHcLaOL]Hd, XVH RI WKH cRP-
 SRXQd dHWHUPLQaWLYH ZLWK a VLQJXOaWLYH dHWHUPLQaWLYH cRPSRQHQW. TKH LP-
 SRVVLbLOLW\ RI IXUWKHU dHWHUPLQHUV aQd aWWULbXWLYH adMHcWLYHV IROORZV IRU WKH
 VaPH UHaVRQV aV ZLWK VLQJXOaWLYH RQH LQ VHcWLRQ 2.2.

 2.4 THUP-RI-RIILcH RQcH

 THUP-RI-RIILcH RQcH RccXUV VROHO\ aV aQ aWWULbXWLYH PRdLILHU UHIHUULQJ WR a
 WHUP RI RIILcH LQ WKH SaVW. IW dRHV cRQWUaVW ZLWK KLJKHU IRUPV OLNH WZLcH LQ WKLV
 VHQVH, bXW VXcK KLJKHU IRUPV aUH UaUH, VR WKaW WKH VaOLHQW LQWHUSUHWaWLRQ LV
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 VLQJXOaWLYH, VRPHZKaW aNLQ WR WKaW RI RQHWLPH R[ IRUPHU LQ WKH VaPH IXQcWLRQ.
 TZR aWWHVWHd H[aPSOHV aUH JLYHQ LQ (29) :

 (29) (a) TKH RQcH Pa\RU RI NHZ YRUN DaYLd DLQNLQV VSRNH RI ' WKH JRU-
 JHRXV PRVaLc' WKaW KaV SUHVXPabO\ UHSOacHd WKH HaUOLHU LPaJH RI
 WKH APHULcaQ PHOWLQJ SRW.

 (b) WH ZHUH OXcN\ HQRXJK WR KaYH GUaQW (a ORcaO) bULQJ KLV caU RXW aQd
 UXQ XV aURXQd. HH WRRN XV XS WR MRQWLcHOOR, RQcH KRPH RI WKH RQcH
 SUHVLdHQW.34

 TKH bRXQdaULHV RI WKLV XVH RI RQcH aUH PXUN\, bXW WKH RYHUZKHOPLQJ
 PaMRULW\ RI aWWHVWaWLRQV RccXU aV aWWULbXWHV WR QaPHV RI RIILcHV VXcK aV Pa\RU,
 JRYHUQRU, VHQaWRU, SULPH PLQLVWHU, SUHVLdHQW, caSWaLQ, HWc.35 OccaVLRQaO XVHV
 aUH IRXQd ZLWK WHUPV OLNH SaUWQHU, ZLIH, aQd KXVbaQd, H.J. IP\ RQcH SaUWQHU,
 WKRXJK WKHVH VHHP VRPHZKaW OHVV QaWXUaO. TKH cRQWUaVW ZLWK SaVW RQcH caQ
 bH VHHQ LQ (30a) aQd (30b) :

 (30) (a) *I aP a RQcH JaUdHQHU aW KHZ.
 (b) I ZaV RQcH a JaUdHQHU aW KHZ.

 FURP a V\QWacWLc SRLQW RI YLHZ, WHUP-RI-RIILcH RQcH PLJKW VLPSO\ bH WUHaWHd
 aV aQ adMHcWLYH. HRZHYHU, WKHUH ZRXOd VHHP WR bH QR cRPSHOOLQJ UHaVRQ
 WR SUROLIHUaWH WKH QXPbHU RI caWHJRULHV aWWULbXWabOH WR RQcH LQ WKLV Za\
 (HVSHcLaOO\ aV a VLPLOaU PRYH ZRXOd KaYH WR bH PadH IRU WZLcH aQd WKULcH LQ
 WKH VaPH IXQcWLRQ). THUP-RI-RIILcH RQcH caQ aJaLQ SOaXVLbO\ bH LdHQWLILHd aV
 a VSHcLaOL]Hd XVH RI WKH cRPSRXQd dHWHUPLQaWLYH, WKRXJK LW VKRXOd bH QRWHd
 WKaW, aV aQ aWWULbXWH, LW ZLOO acW aV a IXVHd PRdLILHU-KHad IRUPLQJ a QRPLQaO
 UaWKHU WKaQ IRUPLQJ a IXOO NP.

 2.5 SHTXHQWLaO RQcH

 UQOLNH aOO WKH SUHYLRXV XVHV RI RQcH, VHTXHQWLaO RQcH dRHV QRW WUaQVSaUHQWO\
 cRQWaLQ aQ\ VHQVH RI 'RQH' aV SaUW RI LWV LQWHUSUHWaWLRQ:

 (31) (a) OQcH \RX KaYH ILQLVKHd, UHSRUW WR PH!
 (b) AW WKH WLPH \RX KaYH ILQLVKHd, UHSRUW WR PH!

 OQcH KHUH cRQYH\V RQO\ WKaW WKH HYHQW RI UHSRUWLQJ VKRXOd dLUHcWO\ IROORZ WKH

 HYHQW RI ILQLVKLQJ; aQ aQaO\WLc SaUaSKUaVH LQYROYHV WKH H[SUHVVLRQ aW WKe WLPH,
 UaWKHU WKaQ aW RQH WLPH.*6 TKH cORVHVW SaUaOOHO LQ WKLV caVH LV ZLWK WHPSRUaO

 [34] TKH ILUVW RQcH LQ H[aPSOH (29b) LV RI cRXUVH SaVW RQcH. TKH SUHVLdHQW LQ TXHVWLRQ LV TKRPaV
 JHIIHUVRQ.

 [35] B\ H[WHQVLRQ, ZH RccaVLRQaOO\ ILQd H[aPSOHV LQ ZKLcK RQcH aV aQ aWWULbXWH LV aSSOLHd WR
 QRXQV OLNH UHVLdHQcH, ZKHUH WKH SOacH RI UHVLdHQcH RI VRPH RIILcLaO LV dHQRWHd, H.J. CRQcRUd LV
 IaPRXV aV WKH RQcH UHVLdHQcH RI bRWK RaOSK WaOdR EPHUVRQ aQd HHQU\ DaYLd TKRUHaX.

 [36] AQ aQRQ\PRXV JL UHIHUHH VXJJHVWV 'aW WKH RQH WLPH WKaW' aV a SRWHQWLaO SaUaSKUaVH IRU
 VHTXHQWLaO RQcH. COHaUO\ WKH XQLTXHQHVV LPSOLHd b\ 'RQH' caQ OHad WR WKH dHILQLWHQHVV RI WKH
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 aIWHU, aV LQ AIWHU \RX KaYH ILQLVKHd, UHSRUW WR PH!: bRWK WaNH cRPSOHPHQWV
 KaYLQJ WKH IRUP RI a dHcOaUaWLYH cOaXVH WKaW H[cOXdHV WKH VXbRUdLQaWRU WKaW.
 WH aUJXH WKHUHIRUH WKaW VHTXHQWLaO RQcH VKRXOd bH KaQdOHd LQ WKH VaPH Za\
 aV WKLV aIWHU.

 DLcWLRQaULHV aQd WUadLWLRQaO JUaPPaUV OLNHZLVH aVVLJQ WKLV RQcH WR a
 dLIIHUHQW ZRUd-caWHJRU\ WKaQ WKRVH cRYHUHd LQ HaUOLHU VHcWLRQV. TKH\ aQaO\VH
 LW - aJaLQ OLNH aIWHU LQ WKH XVH MXVW LOOXVWUaWHd - aV a VXbRUdLQaWLQJ cRQMXQc-
 WLRQ. WH WaNH WKH YLHZ, KRZHYHU, HVVHQWLaOO\ IROORZLQJ JHVSHUVHQ (1924: 89)
 aQd QXPHURXV ZRUNV LQ IRUPaO JUaPPaU VXcK aV EPRQdV (1976), WKaW PRVW
 RI WUadLWLRQaO JUaPPaU'V VXbRUdLQaWLQJ cRQMXQcWLRQV VKRXOd bH aQaO\VHd
 aV SUHSRVLWLRQV, WKXV aOORZLQJ SUHSRVLWLRQV, OLNH YHUbV, QRXQV aQd adMHcWLYHV,
 WR WaNH a UaQJH RI dLIIHUHQW caWHJRULHV RI cRPSOHPHQW, LQcOXdLQJ ILQLWH
 VXbRUdLQaWH cOaXVHV (VHH CGEL: 1011-1014; HXddOHVWRQ & PXOOXP 2005:
 128-130). AIWHU ZLOO WKXV bH a SUHSRVLWLRQ QRW RQO\ LQ aIWHU dLQQHU bXW aOVR LQ
 aIWHU \RX KaYH ILQLVKHd, aQd WKLV LV WKH caWHJRU\ WR ZKLcK ZH aVVLJQ VHTXHQWLaO
 RQcH?1

 3. U^/Ce(AND THRICE)

 WH dLVWLQJXLVK WKUHH XVHV RI WZLcH aQd aUcKaLc WKULcH. TZR RI WKHVH cRUUH-
 VSRQd WR XVHV RI RQcH: WKH QXPHULcaO XVH LQ (32a) aQd WKH WHUP-RI-RIILcH
 XVH LQ (32b). CRXQWHUSaUWV WR WKH VLQJXOaWLYH, SaVW aQd VHTXHQWLaO XVHV RI
 RQcH aUH VHOI-HYLdHQWO\ OacNLQJ. HRZHYHU, ZH caQ aOVR LdHQWLI\ a IXUWKHU
 PXOWLSOLHU XVH IRU WZLcH (aQd WKULcH) ZKLcK LV abVHQW IRU RQcH. TKLV LV LOOX-
 VWUaWHd LQ (32c) :

 (32) (a) I aP RQO\ JRLQJ WR Va\ WKLV WR \RX WZLcH. [QXPHULcaO]
 (b) WH ZHUH ZHOcRPHd b\ WKH WZLcH Pa\RU RI

 NHZ YRUN. [WHUP RI RIILcH]
 (c) TKH\ HaUQ WZLcH WKH aPRXQW ZH dR. [PXOWLSOLHU]

 3.1 NXPHULcaO WZLcH ^aQd WKULcH)

 NXPHULcaO WZLcH KaV H[acWO\ WKH VaPH dLVWULbXWLRQaO cKaUacWHULVWLcV WKaW
 ZHUH dHVcULbHd abRYH WR PRWLYaWH WKH cRPSRXQd dHWHUPLQaWLYH aQaO\VLV RI
 QXPHULcaO RQcH. AWWHVWHd H[aPSOHV LQcOXdH WKH RccXUUHQcH ZLWK a dHWHUPLQHU
 LQ (33a), aQ aWWULbXWLYH adMHcWLYH LQ (33b), a SRVW-KHad UHOaWLYH cOaXVH LQ (33c),

 WLPH UHIHUHQcH LQ VHTXHQWLaO RQcH, aQd ZH ZRXOd SUHdLcW WKLV WR bH a PaMRU IacWRU LQ WKH
 dLacKURQLc dHYHORSPHQW RI VHTXHQWLaO RQcH. HRZHYHU, LQ H[aPSOH (31b) WKH H[SUHVVLRQ aW WKH
 RQH WLPH WKaW ZRXOd VRXQd WR XV VRPHZKaW XQQaWXUaO.

 [37] IQ WKLV aQaO\VLV, WKH H[LVWHQcH RI a caWHJRU\ RI 'LQWUaQVLWLYH' SUHSRVLWLRQV LV UHcRJQL]Hd, L.H.
 SUHSRVLWLRQV ZKLcK dR QRW WaNH NP RbMHcWV. FRU H[aPSOH, ZKLOH LV VXcK a SUHSRVLWLRQ: LW
 WaNHV a cRPSOHPHQW cOaXVH (ZKLOH I ZaV HaWLQJ dLQQHU) bXW QRW aQ NP RbMHcW (*ZKLOH dLQQHU).
 OQcH SaWWHUQV PRUH OLNH ZKLOH WKaQ aIWHU. CRPSaUH aIWHU dLQQHU, *ZKLOH dLQQHU, *RQcH dLQQHU.
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 aQd SUH-KHad PRdLILHUV VXcK aV aW OHaVW LQ (33d), aQd WKH abLOLW\ WR IXQcWLRQ aV
 VXbMHcW LQ (33H):

 (33) (a) I ZaQW WR cRQIHVV: I dUaQN JHIIUH\ AUcKHU'V cKaPSaJQH. IQ
 PLWLJaWLRQ, LW ZaV MXVW WKH WZLcH, aQd PaQ\ \HaUV aJR, aW WKH SaUWLHV
 KH XVHd WR WKURZ LQ KLV KRWHO VXLWH aW TRU\ cRQIHUHQcHV. I QHYHU
 WRXcKHd VR PXcK aV a IRUNIXO RI KLV VKHSKHUd'V SLH.

 (b) BBC2 LV UHSHaWLQJ WKH ZaU ZaONV VHULHV RQ a TXHVda\ VR NHHS aQ
 H\H RXW IRU WKH BRVZRUWK HSLVRdH, I'YH PLVVHd LW WKH OaVW WZLcH.

 (c) I KaYH JLYHQ Za\ JHQHURXVO\ aQd I dR QRW SURSRVH WR dR VR aJaLQ,
 XQOHVV LW LV WR WKH MLQLVWHU, WR ZKRP I aP SUHSaUHd WR JLYH Za\
 PRUH WKaQ WKH WZLcH WKaW I SURPLVHd.

 (d) I VWXcN P\ ILQJHU LQWR aQ RXWOHW aW OHaVW WZLcH WKaW I caQ UHPHPbHU.
 (H) VLROaWLRQV RI SULYac\ WKURXJK KLVWRU\ SURYH WZLcH LV HQRXJK.

 TKH aQaO\VLV RI QXPHULcaO WZLcH WKHUHIRUH H[acWO\ SaUaOOHOV WKaW RI
 QXPHULcaO RQcH. WKHQ a dHWHUPLQHU LV abVHQW LW LV a cRPSRXQd dHWHUPLQaWLYH
 IXQcWLRQLQJ aV a IXVHd dHWHUPLQHU-KHad ZLWKLQ NP VWUXcWXUH; ZKHQ a dHWHU-
 PLQHU LV SUHVHQW, LW LV a cRPSRXQd dHWHUPLQaWLYH IXQcWLRQLQJ aV a IXVHd
 PRdLILHU-KHad ZLWKLQ a QRPLQaO.

 3.2 THUP-RI-RIILcH WZLcH ^aQd WKULcH)

 AWWHVWHd H[aPSOHV RI WZLcH RU WKULcH aV aQ aWWULbXWH UHIHUULQJ WR WKH QXPbHU
 RI WLPHV a SaUWLcXOaU RIILcH KaV bHHQ KHOd aUH QRW aV cRPPRQ aV VLPSOH
 H[aPSOHV RI WHUP-RI-RIILcH RQcH, aQd PaQ\ VSHaNHUV ILQd WKHP XQQaWXUaO.
 HRZHYHU, WKLV XVaJH LV LOOXVWUaWHd IRU WZLcH IURP a cRQWHPSRUaU\ VRXUcH LQ
 (34a), aQd LQ (34b) IRU WKULcH LQ a VRXUcH daWLQJ WR WKH PLd- 19WK-cHQWXU\:

 (34) (a) GURYHU COHYHOaQd ZaV WKH WZLcH SUHVLdHQW RI WKH UQLWHd SWaWHV
 (1885-1889, 1893-1897), aQd VSHQW KLV UHWLUHPHQW \HaUV LQ PULQcHWRQ.

 (b) BHWZHHQ WKLV VSRW aQd HLJKJaWH HLOO ZaV WKH WKLWWLQJWRQ VWRQH,
 QRZ UHSOacHd b\ aQRWKHU, ZKHUH WKH WKULcH LRUd Ma\RU RI LRQdRQ
 KHaUd WKH VRXQd RI BRZ bHOOV.

 AV ZLWK WHUP-RI-RIILcH RQcH, WKLV XVH caQ bH aQaO\VHd aV a cRPSRXQd dHWHU-
 PLQaWLYH LQ IXVHd PRdLILHU-KHad IXQcWLRQ, IRUPLQJ a QRPLQaO IXQcWLRQLQJ aV
 aWWULbXWLYH PRdLILHU.

 3.3 MXOWLSOLHU WZLcH (aQd WKULcH)

 MXOWLSOLHU WZLcH LV VHHQ LQ H[aPSOHV VXcK aV WKRVH LQ (35):

 (35) (a) TKH\ ZRQ WZLcH WKH aPRXQW ZH dLd.
 (b) TKH\ ZHUH WUaYHOOLQJ WZLcH aV IaVW aV ZH ZHUH.
 (c) TZLcH WKUHH LV VL[.
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 EYLdHQWO\ WZLcH KHUH cRUUHVSRQdV WR aQd caQ bH UHSOacHd b\ WKH aQaO\WLc
 H[SUHVVLRQ WZR WLPHV, ZKHUH WLPHV KaV a PXOWLSOLcaWLYH UaWKHU WKaQ aQ
 'RccaVLRQ' VHQVH. IQ (35a) WZLcH LV IXQcWLRQLQJ aV a SUHdHWHUPLQHU PRdLILHU
 LQ NP VWUXcWXUH, SUHcHdLQJ a dHILQLWH dHWHUPLQHU. IQ (35b) LW LV IXQcWLRQLQJ LQ
 WKH VWUXcWXUH RI aQ AdYP, PRdLI\LQJ a cRPSaULVRQ RI HTXaOLW\.38 E[aPSOH
 (35c) LOOXVWUaWHV LWV XVH LQ PXOWLSOLcaWLRQ WabOHV. TKH abVHQcH RI RQcH LQ WKHVH
 cRQVWUXcWLRQV IROORZV VWUaLJKWIRUZaUdO\ IURP WKH IacW WKaW RQcH cRUUHVSRQdV
 WR 'RQH WLPH' UaWKHU WKaQ 'RQH WLPHV'. IQ WKH PXOWLSOLcaWLRQ WabOH H[aPSOH
 ZH ZRXOd KaYH OQH WLPHV WKUHH LV WKUHH aV RSSRVHd WR *OQcH WKUHH LV WKUHH. S9

 SRPH PRdHUQ JUaPPaUV aQd dLcWLRQaULHV aQaO\VH WKH WZLcH RI (35a) aV
 a SUHdHWHUPLQHU - VHH, IRU H[aPSOH, QXLUN, GUHHQbaXP, LHHcK & SYaUWYLN
 (1985: 257), SLQcOaLU (1987: 1575), PURcWRU (1995: 1572), BLbHU, JRKaQVVRQ,
 LHHcK, CRQUad & FLQHJaQ (1999: 258). IQ WKHVH ZRUNV, KRZHYHU, 'SUH-
 dHWHUPLQHU' LV WKH QaPH RI a caWHJRU\ (RU VXbcaWHJRU\ ZLWKLQ WKH dHWHUPLQHU
 caWHJRU\), UaWKHU WKaQ RI a IXQcWLRQ, aV LQ RXU RZQ XVaJH. FRU WKHVH ZRUNV
 WZLcH bHORQJV WR a dLIIHUHQW caWHJRU\ LQ (35a) WKaQ (35b), ZKHUH LW LV WaNHQ
 WR bH aQ adYHUb, bXW WKLV LV aQ XQQHcHVVaU\ cRPSOLcaWLRQ. TKH dLIIHUHQcH
 LV VLPSO\ RQH RI IXQcWLRQ : WKHUH LV QR PRUH UHaVRQ WR PaNH a caWHJRU\ dLV-
 WLQcWLRQ ZLWK WKH VLQJOH ZRUd WZLcH WKaQ WKHUH LV ZLWK WKH WZR-ZRUd H[SUHVVLRQ
 WZR WLPHV, ZKLcK caQ UHSOacH LW LQ bRWK IXQcWLRQV (SUHdHWHUPLQHU PRdLILHU
 aQd PRdLILHU ZLWKLQ AdYP), aQd LV XQcRQWURYHUVLaOO\ aQ NP LQ bRWK caVHV.40

 4. NRQ-VWaQdaUd XVHV

 IQ WKLV VHcWLRQ ZH LOOXVWUaWH XVHV RI RQcH ZKLcK ZH ZRXOd cRQVLdHU QRQ-

 VWaQdaUd (aQd PaUN aV VXcK ZLWK WKH aQQRWaWLRQ ' ! '), bXW ZKLcK aUH cRQVLVW-
 HQW ZLWK WKH cRPSRXQd dHWHUPLQaWLYH aQaO\VLV.

 CRQVLdHU ILUVW WKH aWWHVWHd H[aPSOHV LQ (36) :

 (36) (a) !I'P WaONLQJ abRXW a VSHHdLQJ WLcNHW KHUH. SLQcH aOPRVW HYHU\RQH
 KaV bHHQ VWRSSHd b\ a cRS RQcH RU aQRWKHU, WKaW'V a JRRd SOacH WR
 VWaUW.

 (b) !YRX KaYH UHcHLYHd WKLV HPaLO bHcaXVH aW RQcH RU aQRWKHU \RX
 HQWHUHd WKH ZHHNO\ dUaZ aW RQH RI RXU SRUWaOV RU FFA VLWHV.

 [38] IW VKRXOd bH QRWHd WKaW WZR WLPHV, LQ dLVWLQcWLRQ WR WZLcH, aOVR aOORZV a cRPSaULVRQ RI
 LQHTXaOLW\ ^WZR WLPHV IaVWHU WKaQ ...).

 [39] FRU VRPH VSHaNHUV, QHYHUWKHOHVV, WKH VLPLOaULW\ bHWZHHQ WKH WZR IRUPV RQcH aQd WZLcH
 RYHUULdHV WKHVH cRQVLdHUaWLRQV aQd RQcH caQ RccXU LQ WKH UHcLWaWLRQ RI PXOWLSOLcaWLRQ WabOHV:
 VRRQcH WKUHH LV WKUHH, %WZLcH WKUHH LV VL[, aQd VR RQ.

 [40] QXLUN HW aO. (1985: 261) LQcOXdH RQcH aPRQJ WKH SUHdHWHUPLQHUV RQ WKH baVLV RI LWV XVH LQ
 H[SUHVVLRQV OLNH RQcH a ZHHN. TKLV, KRZHYHU, aVVXPHV WKaW ZHHN LV WKH KHad KHUH, ZKHUHaV
 WKHUH aUH VWURQJ UHaVRQV IRU WaNLQJ RQcH aV KHad. IQ WKH ILUVW SOacH, ZH caQ dURS a ZHHN bXW
 QRW RQcH LQ cOaXVHV OLNH I PHW KHU RQcH a ZHHN (cI. I PHW KHU RQcH, bXW QRW *IPHW KHU a ZHHN).
 SHcRQdO\, ZH caQ UHSOacH a ZHHN b\ SHU ZHHN; SHU LV a SUHSRVLWLRQ, QRW a dHWHUPLQaWLYH, VR LQ
 RQcH SHU ZHHN WKH KHad cRXOd QRW bH ZHHN.
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 IQ WKHVH H[aPSOHV, ZH KaYH a SaVW XVH RI RQcH ZKLcK ZRXOd PRUH VWaQdaUdO\
 bH UHSOacHd b\ WKH aQaO\WLc H[SUHVVLRQ RQH WLPH. TKH VSHaNHUV KHUH aUH aO-
 ORZLQJ WKH LQWHUQaO 'RQH' HOHPHQW RI RQcH WR bH accHVVHd b\ RU aQRWKHU, ZKLcK
 LV a QaWXUaO accRPSaQLPHQW RI VLQJXOaWLYH RQH. TKHUH LV QR UHaVRQ ZK\ WKLV
 cRQVWUXcWLRQ VKRXOd QRW H[LVW; cRPSRXQd dHWHUPLQaWLYHV aOORZ WKH dHWHUPL-
 QaWLYH baVH VRPH' WR bH accHVVHd LQ MXVW WKLV Za\ (VRPHbRd\ RU aQRWKHU,
 VRPHWKLQJ RU aQRWKHU, VRPHZKHUH RU aQRWKHU).*1 PaUWLcXOaUO\ VLJQLILcaQW LV
 (36b), ZKLcK aOORZV RQcH WR bH SUHcHdHd b\ WKH SUHSRVLWLRQ aW aQd ZRXOd bH
 WRWaOO\ LQcRPSaWLbOH ZLWK aQ adYHUb aQaO\VLV.
 SHcRQdO\, LQ (37) ZH KaYH aQ LQWHUHVWLQJ bOHQd cRQVWUXcWLRQ :

 (37) (a) 'TKLV LV WKH RQcH aQd RQO\ WLPH \RX ZLOO XVH WKH UVHU NaPH aQd
 SaVVZRUd VXSSOLHd b\ \RXU LQVWUXcWRU.

 HHUH RQcH ZRXOd QaWXUaOO\ bH UHJaUdHd aV WKH ILUVW HOHPHQW RI a cRRUdLQaWH
 aWWULbXWH ZLWK RQO\ aV WKH VHcRQd HOHPHQW; KRZHYHU, *WKH RQcH WLPH LV
 XQJUaPPaWLcaO. TKH cRQVWUXcWLRQ caQ WKHUHIRUH RQO\ KaYH WKH JUaPPaWLcaO
 VWUXcWXUH WKH [[RQcH] [aQd [RQO\ WLPH]]], ZKHUH RQcH, a QRPLQaO ZLWK WKH IRUP RI
 a cRPSRXQd dHWHUPLQaWLYH, LV cRRUdLQaWHd ZLWK WKH QRPLQaO RQO\ WLPH.
 HRZHYHU, WKH LQIOXHQcH RI WKH cRQVWUXcWLRQ WKH RQH aQd RQO\ WLPH LV cOHaUO\
 YLVLbOH KHUH.

 FLQaOO\, aV a QRQ-VWaQdaUd APHULcaQ UaWKHU WKaQ a BULWLVK XVaJH, ZH QRWH
 WKaW LW LV SRVVLbOH (aW OHaVW IRU VRPH VSHaNHUV) IRU PXOWLSOLHU WZLcH aV SUH-
 dHWHUPLQHU WR bH LWVHOI SUHcHdHd b\ WKH dHILQLWH aUWLcOH. TZR H[aPSOHV aUH
 JLYHQ LQ (38) :

 (38) (a) !AV VRPH SLaQR VWULQJV aUH ULJLd aQd WKLcN, WKH VWULQJ dLYLdLQJ
 SRLQWV aW ZKLcK QR YLbUaWLRQ RccXUV KaYH a cHUWaLQ OHQJWK. II
 YLbUaWLRQV RccXU bHWZHHQ a VWULQJ dLYLdLQJ SRLQW aQd VWULQJ HQd,
 YLbUaWLRQ ZLOO RccXU RYHU a OHQJWK OLWWOH [VLc] VKRUWHU WKaQ WKH KaOI
 RI WKH RULJLQaO VWULQJ OHQJWK. TKLV caXVHV WKH VHcRQd KaUPRQLc'V
 IUHTXHQc\ WR bH VOLJKWO\ KLJKHU WKaQ WKH WZLcH WKaW RI WKH IXQda-
 PHQWaO.

 (b) !TKH SacNaJH RIIHUV WKH WZLcH WKH aPRXQW RI ZHb VSacH aV RXU
 'SWaQdaUd' KRVWLQJ SacNaJH IRU bXVLQHVVHV, aQd PRUH WKaQ WZLcH
 WKH QXPbHU RI H-PaLOV, aOO aW KaOI WKH SULcH.

 TKLV XVaJH LV RbYLRXVO\ cRQVLVWHQW ZLWK aQ aQaO\VLV RI PXOWLSOLHU WZLcH aV a
 cRPSRXQd dHWHUPLQaWLYH; KHUH WZLcH IXQcWLRQV aV IXVHd PRdLILHU-KHad LQ aQ
 NP ZLWK WKH aV dHWHUPLQHU. TKH cRQVWUXcWLRQ LV WRWaOO\ LQcRPSaWLbOH ZLWK WKH
 WUadLWLRQaO aQaO\VLV RI PXOWLSOLHU WZLcH aV aQ adYHUb.42

 [41] OWKHU LV PRUH XVXaO LQ cRRUdLQaWLRQV ZLWK WKHVH VRPH' IRUPV, bXW aQRWKHU LV cHUWaLQO\ ZHOO
 aWWHVWHd.

 [42] E[aPSOH (38b) aOVR LOOXVWUaWHV aQ LQWHUHVWLQJ bOHQd bHWZHHQ WKH cRQVWUXcWLRQV RI (35a), ZKHUH
 WKH KHad aPRXQW LV IROORZHd b\ a UHOaWLYH cOaXVH (ZH dLd), aQd (35b), ZKHUH WKHUH LV
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 5. DLVWLQcWLYH SURSHUWLHV RI FF

 IQ VHcWLRQ 1, ZH dHPRQVWUaWHd WKH dLVWLQcWLYH SURSHUWLHV RI FF aQd LWV aQa-
 O\WLcaO adYaQWaJHV LQ a YaULHW\ RI EQJOLVK cRQVWUXcWLRQV, cRQcOXdLQJ ZLWK WKH
 aQaO\VLV RI cRPSRXQd dHWHUPLQaWLYHV RI WKH VRPHbRd\ W\SH. IQ VHcWLRQV 2-4,
 ZH aUJXHd LQ dHWaLO WKaW RQcH (LQ aOO bXW LWV VHTXHQWLaO XVH) aQd WZLcH
 VKRXOd aOVR bH aQaO\VHd aV cRPSRXQd dHWHUPLQaWLYHV. TKH cRQVWUXcWLRQV LQ
 ZKLcK WKH\ RccXU H[KLbLW aOO WKH cKaUacWHULVWLc SURSHUWLHV RI FF, ZKLcK ZH
 UHcaSLWXOaWH LQ (39) :

 (39) (L) IQ FF, a VLQJOH OH[LcaO RU SKUaVaO caWHJRU\ Y(P) VLPXOWaQHRXVO\
 UHaOL]HV WZR IXQcWLRQV,

 (LL) FF LV SHUPLWWHd LQ a caWHJRU\ XP RQO\ bHWZHHQ WKH KHad RI XP aQd
 HLWKHU aQ LPPHdLaWH dHSHQdHQW RI XP RU aQ LPPHdLaWH dHSHQdHQW
 RI WKH LPPHdLaWH dHSHQdHQW RI XP.

 (LLL) TKH IXVHd IXQcWLRQV aUH adMacHQW,
 (LY) TKH caWHJRU\ Y(P) LV W\SLcaOO\ QRW LdHQWLcaO WR XP.
 (Y) TKH caWHJRU\ XP LV a SURMHcWLRQ RI WKH caWHJRU\ RI WKH XOWLPaWH

 KHad LQ aQ\ cRXQWHUSaUW cRQVWUXcWLRQ,
 (YL) TKH caWHJRU\ Y(P) LV WKH caWHJRU\ RI WKH dHSHQdHQW LQ aQ\

 cRXQWHUSaUW cRQVWUXcWLRQ.

 IQ VLPSOH caVHV, cRQVWUXcWLRQV LQYROYLQJ FF caQ ORRN VXSHUILcLaOO\ VLPLOaU WR
 RWKHU PaUNHd cRQVWUXcWLRQ W\SHV, bXW WKH abRYH SURSHUWLHV cOHaUO\ dHPaUcaWH
 FF IURP WKHVH. WH ZLOO cRQcOXdH, WKHUHIRUH, b\ bULHIO\ cRPSaULQJ FF ZLWK (a)
 LQcRUSRUaWLRQ, aQd (b) K\bULdL]aWLRQ.43

 a cRPSaUaWLYH aV SKUaVH OLcHQVHd b\ a SUHcHdLQJ aV. TKH VWaQdaUd aOWHUQaWLYHV WR (38b) ZRXOd
 bH: (L) ... WZLcH WKH aPRXQW RI ZHb-VSacH WKaW RXU 'SWaQdaUd' KRVWLQJ SacNaJH IRU bXVLQHVVHV
 RIIHUV^ aQd (LL) . . . WZLcH aV PXcK ZHb VSacH aV RXU ' SWaQdaUd' KRVWLQJ SacNaJH IRU bXVLQHVVHV.

 [43] AQ aQRQ\PRXV JL UHIHUHH aOVR PaNHV WKH LQWHUHVWLQJ VXJJHVWLRQ RI a cRPSaULVRQ ZLWK
 UHaQaO\VLV, SRSXOaU IURP WKH 1970V WR WKH 1990V. IQ UHaQaO\VLV, a VLQJOH VWULQJ LV aVVRcLaWHd
 ZLWK WZR (RU PRUH) WUHH VWUXcWXUHV. TKH cOaVVLc H[aPSOH LV WKH dXaO VWUXcWXUH aVVRcLaWHd ZLWK
 SUHSRVLWLRQaO YHUbV LQ EQJOLVK, RIWHQ aWWULbXWHd WR CKRPVN\'V 1974 APKHUVW OHcWXUHV bXW
 aOVR HVVHQWLaOO\ WKH aQaO\VLV LQ QXLUN, GUHHQbaXP, LHHcK & SYaUWYLN (1972). FRU WKH SXU-
 SRVHV RI cRQVWUXcWLRQV OLNH LQWHUURJaWLYH IURQWLQJ, a VWULQJ VXcK aV UHO\ RQ WKH baQN LV aQa-
 O\]Hd aV a VP cRQVLVWLQJ RI a YHUb aQd a PP, H.J. [SS OQ ZKLcK baQN] aUH \RX [Y UHO\LQJ]*! OQ
 WKH RWKHU KaQd, LQ SaVVLYH cRQVWUXcWLRQV WKH VaPH VWULQJ LV aQaO\]Hd aV a VP cRQVLVWLQJ RI a
 SUHSRVLWLRQaO YHUb aQd aQ RbMHcW: [NP TKLV baQN] caQ'W bH [Y UHOLHd [P RQ]]. OQH LPSRUWaQW
 VLPLOaULW\ bHWZHHQ UHaQaO\VLV aQd FF LV WKaW bRWK UHTXLUH VWULQJ adMacHQc\ (VHH WKH dLV-
 cXVVLRQ RI UHaQaO\VLV LQ YaQ RLHPVdLMN 1998), aQd bRWK aUH LQ WKaW VHQVH PRUH UHVWULcWLYH
 WKaQ KHad-PRYHPHQW accRXQWV RI WKH VaPH daWa (IRU ZKLcK adMacHQc\ KaV WR bH VWLSXOaWHd).
 HRZHYHU, ZKLOH bRWK FF aQd UHaQaO\VLV aVVRcLaWH SaUWLcXOaU VWULQJV ZLWK WZR RU PRUH
 IXQcWLRQV, LQ FF RQO\ a VLQJOH WUHH VWUXcWXUH LV LQYROYHd aQd RQH cRQVWLWXHQW LV aVVLJQHd a
 dXaO IXQcWLRQ LQ WKaW VLQJOH VWUXcWXUH. NRWH IRU H[aPSOH WKaW LI, LQ a IXVHd dHWHUPLQHU-KHad
 VWUXcWXUH UHaOL]Hd b\ a cRPSRXQd dHWHUPLQaWLYH, ZH ZHUH WR aWWHPSW WR aVVRcLaWH WKH
 cRPSRXQd dHWHUPLQaWLYH ZLWK RQH WUHH LQ ZKLcK LW ZaV WKH dHWHUPLQHU aQd aQRWKHU LQ ZKLcK
 LW ZaV KHad, HacK WUHH ZRXOd LQdLYLdXaOO\ YLROaWH VRPH SULQcLSOH RI WUHH VWUXcWXUH. IQ SaU-
 WLcXOaU, WKH WUHH LQ ZKLcK WKH cRPSRXQd dHWHUPLQaWLYH ZaV dHWHUPLQHU ZRXOd (LQ RXU
 IUaPHZRUN) YLROaWH WKH SULQcLSOH WKaW WUHHV bH KHadHd. IQ UHaQaO\VLV, bRWK WUHHV aUH WKHP-
 VHOYHV OHJLWLPaWH VWUXcWXUHV.
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 FLUVWO\, WKH cRPSRXQd QaWXUH RI RQcH aQd WZL'cH PLJKW VXJJHVW aQ
 aOWHUQaWLYH aQaO\VLV LQ ZKLcK WKH QRXQ baVH [H LV PHUJHd ZLWK WKH dHWHUPL-
 QaWLYH baVHV RQ aQd WZY b\ LQcRUSRUaWLRQ. IQcRUSRUaWLRQ, KRZHYHU, KaV
 RQO\ RQH SURSHUW\ ZKLcK UHVHPbOHV WKH SURSHUWLHV LQ (39). TR bHJLQ ZLWK,
 LQcRUSRUaWLRQ, ZKHWKHU WUHaWHd aV a V\QWacWLc SKHQRPHQRQ (BaNHU 1988) RU
 aV PRUSKRORJLcaO cRPSRXQdLQJ (RRVHQ 1989, SSHQcHU 1995, AQdHUVRQ 2005:
 cKaSWHU 9), LV cRUUHcWO\ dHVcULbHd aV WKH PHUJHU RI WZR ]HUR-OHYHO caWHJRULHV
 LQ a VLQJOH OH[LcaO LWHP ZKLcK KaV a XQLTXH IXQcWLRQ.44 IQ WKH cOaVVLc H[aPSOHV
 RI LQcRUSRUaWLRQ, a WKHPH RU SaWLHQW QRXQ LV LQcRUSRUaWHd LQWR a YHUb WR
 \LHOd aQ RXWSXW ZKLcK KaV WKH UHJXOaU IXQcWLRQV RI aQ\ LQWUaQVLWLYH YHUb, H.J.
 'ILVKNLOO'. IQ cRUUHVSRQdLQJ QRQ-LQcRUSRUaWHd cRQVWUXcWLRQV, LQ ZKLcK WKH
 QRXQ LV H[SUHVVHd VHSaUaWHO\ aV aQ RbMHcW, WKH QRXQ LQYROYHd LQ LQcRUSRUaWLRQ
 LV WKH KHad RI WKH RbMHcW (QRW aQ\ dHSHQdHQW). A VcKHPaWLc H[aPSOH ZRXOd bH
 LQcRUSRUaWHd 'IaWKHU ILVK-NLOO VRQ' ( = 'IaWKHU NLOOHd VRQ'V ILVK'), cRPSaUHd
 ZLWK XQLQcRUSRUaWHd 'IaWKHU NLOO VRQ ILVK'. NRWabO\, WKH LQcRUSRUaWHd
 QRXQ LV QRW QHcHVVaULO\ adMacHQW WR WKH YHUb, aQd WKH caWHJRU\ RI WKH PHUJHd
 ZRUd LV YHUb (QRW QRXQ). WKaW LV PRUH, LQcRUSRUaWLRQ LV QRW SHUPLWWHd
 WR LQcRUSRUaWH a SKUaVaO caWHJRU\: ZH QHYHU ILQd H[aPSOHV OLNH '*IaWKHU
 VRQILVK*NLLU. TKH RQO\ SURSHUW\ ZKHUHb\ LQcRUSRUaWLRQ bHaUV aQ\ UHVHP-
 bOaQcH WR FF LV WKHUHIRUH SURSHUW\ (Y): aIWHU LQcRUSRUaWLRQ, WKH UHVXOW RI
 PHUJLQJ a QRXQ LQWR a YHUb LV a YHUb ZKLcK, aV LV QRUPaO, SURMHcWV a VP RU
 cOaXVH.

 FLQaOO\, FF KaV VRPH aIILQLWLHV ZLWK K\bULdL]aWLRQ, a SKHQRPHQRQ
 cKaUacWHULVWLcaOO\ IRXQd LQ QRPLQaOL]aWLRQV ZKHUH WKH WRS RI WKH cRQVWUXcWLRQ
 LV QRPLQaO aQd WKH bRWWRP YHUbaO. H\bULd cRQVWUXcWLRQV aUH QRW W\SLcaO RI
 PRdHUQ EQJOLVK, bXW caQ bH IRXQd LQ H[aPSOHV VXcK aV WKHUH'V [QR VWRSSLQJ
 KLP] (VHH CGEL: 11 89 IRU IXUWKHU H[aPSOHV), ZKHUH WKH ZKROH cRQVWUXcWLRQ
 LV aQ NP cRQWaLQLQJ WKH dHWHUPLQHU QR, bXW WKH KHad LV a YHUb (aV VKRZQ
 b\ WKH dLUHcW RbMHcW KLP). IQ CGEL WHUPV, WKH aQaO\VLV RI K\bULd cRQ-
 VWUXcWLRQV LV VWUaLJKWIRUZaUd: aW VRPH SRLQW a YHUbaO caWHJRU\ RccXUV LQ a
 IXQcWLRQ QRUPaOO\ ILOOHd b\ a QRPLQaO RQH.45 TKH aQaO\VLV RI QR VWRSSLQJ KLP
 LV WKHQ :

 [44] IQ BaNHU (1988) V\QWacWLc LQcRUSRUaWLRQ LV aVVXPHd WR bH SURdXcWLYH aQd QRW VXbMHcW WR
 OH[LcaO LdLRV\QcUaV\. TKLV aVVXPSWLRQ ZRXOd RQ LWV RZQ UXOH RXW aQ\ aQaO\VLV LQ ZKLcK RQcH
 aQd WZLcH aUH IRUPHd b\ V\QWacWLc SURcHVVHV (H.J. KHad-WR-KHad PRYHPHQW).

 [45] TKH VWUXcWXUH VKRZQ LQ QR VWRSSLQJ KLP - aQ NP ZLWK a VP KHad - LV VLPLOaU WR WKH RQH
 SURSRVHd LQ PXOOXP (1991) IRU cRQVWLWXHQWV OLNH KLV KaYLQJ ZRQ WKH UacH, ZKLcK CGEL
 aQaO\VHV aV a JHUXQd-SaUWLcLSLaO cOaXVH ZLWK a JHQLWLYH VXbMHcW. BXW LQ WKH K\bULd cRQVWUXc-
 WLRQ WKH LQLWLaO cRQVWLWXHQW LV a dHWHUPLQaWLYH, QRW a JHQLWLYH NP. WH aUH WaNLQJ WKH YLHZ WKaW
 VP-KHadHd NP VWUXcWXUH LV aSSURSULaWH IRU WKH K\bULd caVHV, ZKLcK Kad aQ aQRPaORXV
 cKaUacWHU XQdHU PXOOXP'V accRXQW, bXW QRW IRU JHUXQd-SaUWLcLSLaO cOaXVHV. FRU dLVcXVVLRQ RI
 WKHVH aQd a IXUWKHU UaQJH RI K\bULd ('PL[Hd caWHJRU\') cRQVWUXcWLRQV, VHH LQWHU aOLa BUHVQaQ
 (1997), MaORXI (2000), HXdVRQ (2003) aQd BOHYLQV (2005). BUHVQaQ'V LFG aQaO\VLV RI WKHVH
 cRQVWUXcWLRQV LQYRNHV WKH QRWLRQ RI KHad-VKaULQJ, ZKLcK aOORZV KHadV RI dLIIHUHQW caW-
 HJRULHV WR OLQN WKHLU IXQcWLRQaO LQIRUPaWLRQ.
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 (40) NP

 DHW: HHad:

 D VP

 HHad: ObM:
 V NP

 I I
 QR VWRSSLQJ KLP

 TKH VLPLOaULW\ ZLWK FF LV WKaW aW a SaUWLcXOaU QRdH, aQ XQH[SHcWHd caWHJRU\
 aSSHaUV aV KHad (KHUH a VP aV KHad RI aQ NP). HRZHYHU, WKHUH LV QR IXVLRQ RI
 IXQcWLRQV LQ WKLV caVH.

 IQ cRQcOXVLRQ, WKHQ, IXVLRQ RI IXQcWLRQV LV a QaWXUaO IHaWXUH RI WKH CGEL
 IUaPHZRUN, LQ ZKLcK IXQcWLRQ aQd caWHJRU\ aUH V\VWHPaWLcaOO\ dLVWLQJXLVKHd.
 FXVLRQ RI IXQcWLRQV KaV cOHaU cRQcHSWXaO aQd HPSLULcaO adYaQWaJHV RYHU
 aQaORJRXV QXOO-KHad aQaO\VHV IRU a YaULHW\ RI EQJOLVK cRQVWUXcWLRQ W\SHV.
 CRQVWUXcWLRQV LQYROYLQJ IXVLRQ RI IXQcWLRQV aUH cOHaUO\ dHPaUcaWHd IURP
 RWKHU W\SHV RI cRQVWUXcWLRQ LQ ZKLcK caWHJRULHV aUH PHUJHd RU ZKLcK KaYH
 XQXVXaO KHadV. TKH dHWaLOHd aQaO\VLV ZH KaYH JLYHQ RI RQcH, WZLcH aQd WKULcH
 SURYLdHV IXUWKHU HPSLULcaO HYLdHQcH IRU WKH H[LVWHQcH RI FF aV a dLVWLQcWLYH
 V\QWacWLc cRQVWUXcWLRQ, aQd LPSOLcLWO\ VXSSRUWV V\QWacWLc IUaPHZRUNV ZKLcK
 WUHaW IXQcWLRQV aQd caWHJRULHV aV dLVWLQcW SULPLWLYHV.
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 APPENDIX

 URLV RU SULQWHd VRXUcHV RI aWWHVWHd H[aPSOHV
 (ZHbVLWHV accHVVHd DATE)

 (16a) KWWS://ZZZ.cLaR.cR.XN/ AOSKabHWDLHWVTKHYDLHW

 65405/SRUWOUdHU/2
 (16b) KWWS://SUHVVIRUZRUd.WULSRd.cRP/adP/LQWHUVWLWLaO/UHPRWH.KWPO
 (16c) KWWS://WRddOHUVWRda\.cRP/LQWHUacW/PRPVWaON/00014.KWP
 (L6d) KWWS://ZZZ.dLYHVW\OH.cR.XN/NHZV/.
 (L6H) KWWS://ZZZ.cZUO.XWH[aV.HdX/^VOaWLQ/dLOORQ/dLOORQ_LO2398.KWP.
 (L6I) KWWS://ZZZ.bWLQWHUQHW.cRP/-KRJQRVHVaP/bLWVRIVWXII/bLWVRIVWXII/

 SXOOH\V.KWP
 (17) KWWS://ZZZ.dVVH.HcV.VRWRQ.ac.UN/QHZVOHWWHU/LVVXHV/2.KWPO
 (23) KWWS://dLYLQLW\.OLbUaU\.YaQdHUbLOW.HdX/bXUQV/270101/OHcWXUHV/

 15PaUULaJH.KWPO.
 (26) KWWS://ZZZ.P\VLHPHQV.cRP/VHWWHUV/KRXVH.KWPO.

 (27b) KWWS://SaJHV.LYLOOaJH.cRP/PHOOVWHZ/Ld31.KWPO.
 (27c) KWWS://ZZZ4.JYVX.HdX/W0SSHUa/RHYLHZV/KHHIHS0IWZaUHRHYHLZ.

 KWP

 (28b) KWWS://aUcKLYH.PaLO-OLVW.cRP/VHcUHWVRIOLIH/
 (29a) KWWS://ZZZ.ILUVWWKLQJV.cRP/IWLVVXHV/IWRRLR/SXbOLc.KWPO.
 (29b) KWWS://ZZZ.WULVKaQdSKLOO.RSWLLc.cRP/YLUJLQLa/YLUJLQLaPa\ 1 1 .KWP
 (33a) AQdUHZ RaZQVOH\, TKH ObVHUYHU, SXQda\ JXO\ 22, 2001
 (33b) KWWS://ZZZ.HOPHWH.cRP/dLVc4/0000000I.KWP
 (33c) TRP COaUNH MP, HaQVaUd, UK PaUOLaPHQW 24 JaQ 1995
 (33d) KWWS://ZZZ.ZKaWdRLNQRZ.RUJ/PW/PW-cRPPHQWV.cJL ?HQWU\_Ld = 431
 (33H) KWWS://ZZZ.dXOXWKVXSHULRU.cRP/POd/dXOXWKWULbXQH/QHZV/RSLQLRQ/

 5636478.KWP
 (34a) KWWS://ZZZ.SK\VLcV.XPd.HdX/URbRW/IH\QP/ISKRWR.KWPO.
 (34b) KWWS://KRPHSaJHV.JROdVPLWKV.ac.XN/JHQXNL/MDX/IVOLQJWRQ/

 HROORZa\HLVWRU\.KWPO
 (36a) KWWS://ZZZ.LQWHUWH[W.cRP/Y6Q2/bXVLQHVV.KWPO
 (36b) KWWS://PaLO.QO.OLQX[.RUJ/VSaPILOWHU/2002-02/PVJ00000.KWPO
 (37) KWWS://ZZZ.VRQRPa.HdX/LW/ITS/ZHbcW/addcRXUVH.KWPO.

 (38a) KWWS://ZZZ.QRYHOPXVLc.cRP
 (38b) KWWS://ZZZ.aYaQWac.cRP/KRVWLQJ/QRQSURILW.KWP
 IQ.26 KWWS://ZZZ.aPa]RQ.cR.XN/H[Hc/RbLdRV/ASIN/3931126242/
 IQ.34 KWWS://ZZZ.JXUWHHQ.HRP/JXUWHHQ/JXUWHHQ.QVI/R/

 E2D26C73DC79DDF980256C2D00475B5F/
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